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Comet 95P/(2060) Chiron

Epoch 1996 Feb. 7.0 TT = JDT 2450120.5

T 1996 Feb. 14.74490 TT Sato

g 8.4539295 (2000. 0) P Q

n 0.01942786 Peri. 339.55375 -0. 98660439 +0. 15200968

a 13.7041716 Node 209. 38441 -0. 12782230 -0. 94583868

e 0.3831127 Incl. 6. 92994 -0. 10135700 -0. 28684883

P 50.73

From 1267 observations 1895 Apr. 24-2014 Oct. 30, mean residual 07.47

Comet G/2009 F4 (McNaught)
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

T 2011 Dec. 31.89156 TT Sato
a  5.4548627 (2000. 0) P Q
z -0.0002917 Peri. 260.38340 +0. 04749537 +0.61014596

+/-0. 0000003 Node 53. 58442 +0. 16282320 +0. 77643869
e 1.0015914 Incl. 79. 34756 -0. 98551144 +0. 15768598
From 1123 observations 2009 Mar. 19-2014 Nov. 28, mean residual 0”.63

Comet C/2006 S3 (LONEOS)
Epoch 2012 Apr. 23.0 TT = JDT 2456040.5

T 2012 Apr. 16.32780 TT Sato

g 5.1311656 (2000. 0) P Q

z -0.0006882 Peri. 140.12981 -0. 21556120 -0. 96492721
+/-0. 0000001 Node 38. 37080 -0. 94614153 +0. 24434439
e 1.0035314 Incl. 166. 03265 -0. 24155656 -0. 09597547

From 5774 observations 2006 Aug. 29-2015 Jan. 23, mean residual 0”. 64

Comet C/2010 R1 (LINEAR)
Epoch 2012 June 2.0 TT = JDT 2456080. 5

T 2012 May 18.89668 TT Sato

a 5.6214203 (2000. 0) P Q

z -0.0006519 Peri. 114.49620 -0. 63355755 -0. 76579324
+/-0. 0000007 Node  343.64940 -0. 77181018 +0. 63550472

e 1.0036648 Incl. 156.93340 +0. 05398027 +0. 09846051
From 1492 observations 2010 Sept. 4-2014 Mar. 30, mean residual 0”.65

Comet 158P/Kowal-LINEAR
Epoch 2012 Sept. 30.0 TT = JDT 2456200. 5

T 2012 Sept. 27.48187 1T Sato

qg 4.5764212 (2000. 0) P Q

n 0.09607371 Peri. 232.84946 +0. 97919840 -0. 18018869
a 4.7213515 Node 137.30457 +0. 20025401 +0. 93228758
e 0.0306968 Incl. 7.90734 -0. 03269276 +0. 31364294
P 10.26

From 537 observations 1979 July 24-2014 Nov. 24, mean residual 0”.74.

Comet C/2012 A2 (LINEAR)
Epoch 2012 Nov. 9.0 TT = JDT 2456240.5

T 2012 Nov. 5.09119 TT Sato

a 3.5374723 (2000. 0) P Q

z +0.0010306 Peri. 101.66960 +0. 08481558 +0. 98342905
+/-0. 0000003 Node  191. 40402 +0. 23708622 +0. 13627206
e 0.9963543 Incl. 125. 86864 +0. 96777913 -0. 11957101

From 2576 observations 2011 Apr. 2-2014 Oct. 21, mean residual 0”.51

Comet G/2012 J1 (Catalina)
Epoch 2012 Dec. 19.0 TT = JDT 2456280.5

T 2012 Dec. 7.24019 TT Sato

a 3.1587102 (2000. 0) P Q

z -0.0004529 Peri. 147.27405 +0. 84721841 -0. 26315975
+/-0. 0000003 Node  235.21725 +0. 27903571 +0. 95964398
e 1.0014305 Incl.  34.18596 +0. 45206198 -0. 09914825

From 4366 observations 2012 May 13-2014 Mar. 21, mean residual 0”.37



Comet 246P/NEAT

Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

T 2013 Jan. 28.70977 TT Sato

g 2.8797635 (2000. 0) P Q

n 0.12191754 Peri. 176.18903 -0. 25681636 +0. 92800676

a 4.0280229 Node 78. 78048 -0. 89382599 -0. 12184571

e 0.2850677 Incl. 15.97178 -0. 36758735 -0. 35207537

P 8.08

From 2753 observations 2002 Jan. 6-2014 Nov. 24, mean residual 0”.57

Comet G/2012 F6 (Lemmon)
Epoch 2013 Mar. 9.0 TT = JDT 2456360.5

T 2013 Mar. 24.51477 TT Sato
a 0.7312481 (2000. 0) P Q
z +0.0020269 Peri. 304.98792 +0. 46128421 +0. 76193559

+/-0. 0000002 Node 332.71475 -0. 00393713 -0.51061767
e 0.9985178 Incl. 82. 60800 -0. 88724370 +0. 39840150
From 3141 observations 2012 Jan. 22-2014 Oct. 13, mean residual 07.45

Comet G/2013 F2 (Catalina)
Epoch 2013 Apr. 18.0 TT = JDT 2456400.5

T 2013 Apr. 18.86146 TT Sato

a 6.2178172 (2000. 0) P Q

z +0.0001112 Peri. 122.97838 -0. 41630242 -0. 87730636
+/-0. 0000037 Node  344.27087 +0. 19209207 +0. 17184898
e 0.9993086 Incl.  61.75015 +0. 88870295 -0. 44810877

From 167 observations 2012 Dec. 28-2014 Apr. 23, mean residual 0”. 61

Comet C/2010 S1 (LINEAR)
Epoch 2013 May 28.0 TT = JDT 2456440.5

T 2013 May 20.29766 TT Sato

a  5.8999045 (2000. 0) P Q

z -0.0003259 Peri. 118.61456 +0. 53547247 -0. 22396558
+/-0. 0000002 Node 93. 43035 -0. 69559925 -0. 66377830
e 1.0019228 Incl. 125.33579 +0. 47896859 -0. 71360898

From 8309 observations 2010 Sept. 21-2014 Oct. 22, mean residual 0”.52.

Comet G/2012 K6 (McNaught)
Epoch 2013 May 28.0 TT = JDT 2456440.5

T 2013 May 21.49615 TT Sato

g 3.3530819 (2000. 0) P Q

z +0.0001570 Peri. 338.83322 -0. 71568392 -0.62148138
+/-0. 0000004 Node  206. 89892 -0. 49561717 +0. 13042455
e 0.9994734 Incl. 135.21934 -0. 49209769 +0. 77249617

From 1048 observations 2012 May 27-2014 Oct. 24, mean residual 0”.45.

Comet G/2013 E1 (McNaught)
Epoch 2013 May 28.0 TT = JDT 2456440.5

T 2013 June 12.10847 TT Sato

a 7.7816398 (2000. 0) P Q

z -0.0003002 Peri. 311.42472 -0. 96221118 -0. 07785892
+/-0. 0000025 Node  134.02830 +0. 09916644 +0. 79225671

e 1.0023360 Incl. 158. 72055 -0. 25360533 +0. 60520021
From 169 observations 2012 Apr. 2-2014 Mar. 30, mean residual 0”.55.

Comet P/2014 MG4 (Spacewatch—-PANSTARRS)
Epoch 2013 May 28.0 TT = JDT 2456440.5

T 2013 June 13.55958 TT Sato

qg 3.7144128 (2000. 0) P Q

n 0.08784705 Peri. 298.86457 -0. 32139959 +0. 93915282
a 5.0116947 Node 311.86077 -0. 80220504 -0. 33805333
e 0.2588509 Incl. 9.36724 -0. 50315939 -0. 06092552
P 11.22

From 95 observations 2014 June 20-Nov. 23, mean residual 0. 48.



Comet P/2012 B1 (PANSTARRS)

Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2013 July 23.11029 TT

Sato

Q
+0. 31023705
-0.81421199
-0. 49072580

qg 3.8251557 (2000. 0) p

n 0.05958138 Peri. 162.17666 -0. 94742227

a 6.4922566 Node 36. 19690 -0. 30736565

e 0.4108126 Incl. 7.62723 -0. 08897983

P 16.54

From 1154 observations 1997 June 1-2014 Oct. 3, mean residual 0”.50.

Comet C/2014 F1 (Hill)

Epoch 2013 Sept. 25.0 TT = JDT 2456560. 5

T 2013 Oct. 4.87555 TT

a 3.4963639 (2000. 0)

z +0.0002031 Peri. 8.25140
+/-0. 0000311 Node  239.90464
e 0.9992899 Incl. 108.25680

From 181 observations 2014 Mar. 29-July

Comet C/2014 S1 (PANSTARRS)

Epoch 2013 Nov. 4.0 TT = JDT 2456600. 5

T 2013 Oct. 31.58029 TT

a 8.1401748 (2000. 0)

z +0.0000447 Peri. 288.92010
+/-0. 0001098 Node 352.67780
e 0.9996360 Incl. 123.79553

From 37 observations 2014 Sept

Comet C/2014 G1 (PANSTARRS)

Epoch 2013 Nov. 4.0 TT = JDT 2456600. 5

T 2013 Nov. 6.76599 TT

a  5.4685277 (2000. 0)

z +0.0010081 Peri.  77.05626
+/-0. 0000973 Node  337.92035
e 0.9944871 Incl. 165. 64005

19-Nov.

P
-0. 53514916
-0. 81911006
-0. 20657708

Sato

Q
-0.19627326
-0. 11728498
+0. 97350965

18, mean residual 0”. 68

P
+0. 38866598
+0. 76361147
-0. 53010236

Sato

Q
+0. 91527104
-0. 38192482
+0. 12811072

24, mean residual 07.42

P
-0. 14733103
-0. 97610248
-0. 156974203

Sato

Q
-0. 98468388
+0. 12952691
+0. 11670665

From 73 observations 2014 Mar. 30-June 29, mean residual 0”.56

Comet C/2013 G8 (PANSTARRS)

Epoch 2013 Nov. 4.0 TT = JDT 2456600. 5

T 2013 Nov. 14.97978 TT

a 5.1411780 (2000. 0)

z +0.0003279 Peri.  80.16930
+/-0. 0000021 Node  241.02090
e 0.9983144 Incl.  27.61494

P
+0. 68103959
-0. 70679925
+0. 19136326

Sato

Q
+0. 60972237
+0. 69209529
+0. 38631947

From 144 observations 2013 Apr. 14-2014 Oct. 25, mean residual 0”.50.

Comet 2P/Encke

Epoch 2013 Nov. 4.0 TT = JDT 2456600. 5

T 2013 Nov. 21.69466 TT

g 0.3361274 (2000. 0) P

n 0.29903367 Peri. 186.53592 -0. 94510557

a 2.2147395 Node 334.57281 +0. 30828497

e 0.8482316 Incl. 11.77892 +0. 10833206

P 3.30

From 2491 observations 1985 July 26-2014 Sept. 24, mean

Nongravitational parameters Al = +0.01, A2 = +0.0021

Comet C/2012 Al
Epoch 2013 Dec.
T 2013 Dec. 2.21373 1T

(PANSTARRS)

14.0 TT = JDT 2456640.5

a 7.6025440 (2000. 0)

z -0.0002155 Peri. 191.93447
+/-0. 0000018 Node 277.97146
e 1.0016387 Incl. 120.91012

P
-0. 03048072
+0. 97306752
+0. 22849622

Sato

Q
-0. 31479071
-0. 77005386
-0. 55490888

residual 0”. 64.

Sato

Q
+0. 52641074
+0. 20995785
-0. 82389892

From 284 observations 2012 Jan. 2-2014 Nov. 20, mean residual 0”.59



Comet G/2013 R1 (Lovejoy)
Epoch 2013 Dec. 14.0 TT = JDT 2456640.5

T 2013 Dec. 22.73309 TT Sato

a 0.8118261 (2000. 0) P Q

z +0.0019352 Peri.  67.16626 -0. 25259185 -0. 46477177
+/-0. 0000005 Node 70.71123 +0. 12869962 -0. 88542323
e 0.9984289 Incl.  64.04102 +0. 95897537 -0. 00359126

From 3400 observations 2013 Sept. 7-2014 Sept. 14, mean residual 0”. 80.

Comet CG/2011 J2 (LINEAR)
Epoch 2013 Dec. 14.0 TT = JDT 2456640.5

T 2013 Dec. 25.29250 TT Sato

a 3.4434415 (2000. 0) P Q

z -0.0001496 Peri.  85.29293 +0. 07042286 +0. 97005814
+/-0. 0000002 Node  163.94722 +0. 16358610 -0. 24109366
e 1.0005151 Incl. 122.79881 +0. 98401230 -0. 02934384

From 5608 observations 2011 Mar. 10-2015 Jan. 1, mean residual 0”.54.

Comet G/2013 H2 (Boattini)
Epoch 2014 Jan. 23.0 TT = JDT 2456680.5

T 2014 Jan. 23.16298 TT Sato

a 7.4986976 (2000. 0) P Q

z -0.0002257 Peri.  35.99502 -0. 46426774 -0. 42427392
+/-0. 0000028 Node  262.74578 -0. 87729584 +0. 34089004

e 1.0016923 Incl. 128.39614 +0. 12168599 +0. 83891931
From 189 observations 2013 Apr. 22-2014 July 18, mean residual 0”.63.

Comet 292P/Li
Epoch 2014 Jan. 23.0 TT = JDT 2456680.5

T 2014 Feb. 4.82786 TT Sato

a 2.5223707 (2000. 0) P Q

n 0.06508398 Peri. 319.05746 +0. 57209060 -0. 70908015

a 6.1209663 Node 91. 86376 +0. 81798787 +0. 45645460

e 0.5879130 Incl. 24. 35751 +0. 06006820 +0. 53745190

P 15.14

From 474 observations 1998 Sept. 23-2014 Oct. 18, mean residual 07.59.

Comet C/2012 X1 (LINEAR)
Epoch 2014 Mar. 4.0 TT = JDT 2456720.5

T 2014 Feb. 21.62617 TT Sato

a 1.5989107 (2000. 0) P Q

z +0.0064854 Peri. 132.10829 -0. 22407915 +0. 73238108
+/-0. 0000014 Node  113.14662 -0. 96330174 -0. 26648565
e 0.9896305 Incl.  44.36731 +0. 14777781 -0. 62658069

From 2465 observations 2012 Dec. 8-2015 Jan. 15, mean residual 0”.69.
Nongravitational parameters A1 = +5.19, A2 = +2.6066

Comet C/2014 W3 (PANSTARRS)
Epoch 2014 Mar. 4.0 TT = JDT 2456720.5

T 2014 Feb. 26.71160 TT Sato

a 6.0677523 (2000. 0) P Q

z -0.0006822 Peri. 158.88174 -0. 26405629 -0. 09850264
+/-0. 0002778 Node  286. 36837 +0. 67754288 +0. 68904255
e 1.0041396 Incl.  90.19413 +0. 68644732 -0. 71799554

From 29 observations 2014 Nov. 18-Dec. 18, mean residual 07. 41

Comet 290P/Jager
Epoch 2014 Mar. 4.0 TT = JDT 2456720.5

T 2014 Mar. 12.47493 TT Sato

a 2.1562546 (2000. 0) P Q

n 0.06483606 Peri. 180.72402 -0. 56075381 -0. 78186028
a 6.1365597 Node  303.42393 +0. 76129076 -0. 35746424
e 0.6486216 Incl. 19. 05540 +0. 32556343 -0.51079725
P 15.20

From 3575 observations 1998 Oct. 24-2014 Dec. 9, mean residual 0”. 60.
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Comet G/2013 G7 (McNaught)
Epoch 2014 Mar. 4.0 TT = JDT 2456720.5

T 2014 Mar. 18.66024 TT Sato

a 4.6774842 (2000. 0) P Q

z +0.0005470 Peri. 218.26004 -0. 64198006 +0. 25812580
+/-0. 0000018 Node  48.39988 -0. 20263024 +0. 85102749
e 0.9974414 Incl. 105.10376 -0. 73946101 -0. 45730000

From 294 observations 2012 May 21-2014 Dec. 18, mean residual 0”.58.

Comet 117P/Helin-Roman—-Alu
Epoch 2014 Apr. 13.0 TT = JDT 2456760.5

T 2014 Mar. 27.16323 TT Sato

g 3.0563411 (2000. 0) P Q

n 0.11888530 Peri. 222.68286 +0. 19406243 +0. 97240703

a 4.0962264 Node 58. 89723 -0. 85433383 +0. 23239686

e 0.2538642 Incl. 8.69738 -0. 48213429 -0. 02040267

P 8.29

From 3087 observations 1993 Jan. 24-2014 Dec. 22, mean residual 0”.67

Nongravitational parameters Al = +13.39, A2 = +0.9075.

Comet 17P/Holmes
Epoch 2014 Apr. 13.0 TT = JDT 2456760.5

T 2014 Mar. 27.51017 TT Sato

g 2.0565974 (2000. 0) P Q

n 0.14310114 Peri. 24.51392 +0. 97592905 +0. 12420233
a 3.6199896 Node 326. 76461 -0.21061476 +0. 75009096
e 0.4318775 Incl. 19. 09163 +0. 05660318 +0. 64956704
P 6.89

From 4605 observations 2007 May 13-2015 Jan. 22, mean residual 0”. 61

Nongravitational parameters Al = -1.63, A2 = -2.7769.

Comet 119P/Parker—Hartley
Epoch 2014 Apr. 13.0 TT = JDT 2456760.5

T 2014 Apr. 2.59907 TT Sato

g 3.0264998 (2000. 0) P Q

n 0.11139546 Peri. 181.30407 +0. 41628494 -0. 90557744
a 4.2778385 Node 244.10097 +0. 83502374 +0. 41622359
e 0.2925166 Incl. 5.19577 +0. 35978076 +0. 08177665
P 8.85

From 1433 observations 1989 Mar. 2-2015 Jan. 1, mean residual 0”.67

Nongravitational parameters Al = +4.59, A2 = +1.0815.

Comet 311P/PANSTARRS
Epoch 2014 Apr. 13.0 TT = JDT 2456760.5

T 2014 Apr. 15.91632 TT Sato

g 1.9361515 (2000. 0) P Q

n 0.30441658 Peri. 144.27645 +0. 44300956 -0. 89243327

a 2.1885536 Node 279.28903 +0. 80111396 +0. 43685987

e 0.1153283 Incl. 4.96845 +0. 40244125 +0. 11276660

P 3.24

From 137 observations 2010 Oct. 17-2014 Oct. 23, mean residual 0”.56

Comet 156P/Russel |-LINEAR
Epoch 2014 Apr. 13.0 TT = JDT 2456760.5

T 2014 Apr. 16.56151 TT Sato

g 1.5848652 (2000. 0) P Q

n 0.14466620 Peri. 357.80578 +0. 79929618 -0. 55796343
a 3.5938340 Node 38. 98166 +0. 55661109 +0. 54741580
e 0.5590043 Incl.  20.77826 +0. 22651647 +0. 62370887
P 6.81

From 82 observations 1986 Sept. 3-2013 Aug. 5, mean residual 0”.60.
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Comet 191P/McNaught
Epoch 2014 May 23.0 TT = JDT 2456800.5

T 2014 May 6.21451 TT Sato

q 2.0441737 (2000. 0) P Q

n 0.14870434 Peri. 274.47632 +0. 92313686 -0. 35561169
a 3.5284742 Node 106.40821 +0. 38446980 +0. 85271056
e 0.4206636 Incl. 8.76318 +0. 00114150 +0. 38265522
P 6.63

From 562 observations 2000 Aug. 5-2015 Jan. 1, mean residual 0”.63.

Comet 134P/Kowal-Vavrova
Epoch 2014 May 23.0 TT = JDT 2456800.5

T 2014 May 21.49330 TT Sato

q 2.5713157 (2000. 0) P Q

n 0.06336433 Peri. 18.58394 -0. 75842916 +0. 65112974
a 6.2312161 Node 202.12051 -0. 60717529 -0. 72179822
e 0.5873493 Incl. 4.34873 -0. 23690372 -0. 23460050
P 15.55

From 981 observations 1983 May 8-2014 Oct. 8, mean residual 0”.57

Nongravitational parameters Al = +11.44, A2 = +0.0870.

Comet 4P/Faye
Epoch 2014 May 23.0 TT = JDT 2456800.5

T 2014 May 29.61854 TT Sato

g 1.6550475 (2000. 0) P Q

n 0.13120966 Peri. 205.06607 +0. 71693085 -0. 69520779
a 3.8355311 Node 199.27517 +0. 66319703 +0. 70308516
e 0.5684959 Incl. 9.05023 +0. 21489497 +0. 14952386
P 7.51

From 3530 observations 1992 Dec. 2-2014 Dec. 22, mean residual 0”. 85.

Nongravitational parameters Al = +0.45 A2 = -0.0612.

Comet 16P/Brooks
Epoch 2014 May 23.0 TT = JDT 2456800.5

T 2014 June 7.55886 TT Sato

g 1.4663572 (2000. 0) P Q

n 0.16046958 Peri. 219.64972 +0. 94514214 -0. 32560391
a 3.3538289 Node 159. 30694 +0. 31538145 +0. 88863922
e 0.5627812 Incl. 4.25827 +0. 08509335 +0. 32295888
P 6.14

From 314 observations 2001 July 16-2014 Dec. 23, mean residual 0”.98.

Nongravitational parameters Al = -0.12, A2 = -0. 7434.

Comet C/2013 Y2 (PANSTARRS)
Epoch 2014 July 2.0 TT = JDT 2456840.5

T 2014 June 13.65593 TT Sato

a 1.9190531 (2000. 0) P Q

z +0.0045923 Peri. 308. 84804 -0. 88746851 +0. 13983009
+/-0. 0000021 Node  243.39933 -0. 08372529 -0. 98592230
e 0.9911871 Incl.  29.41490 -0. 45319942 -0.09167746

From 437 observations 2013 Dec. 30-2014 Sept. 10, mean residual 07.44

Comet G/2014 E2 (Jacques)
Epoch 2014 July 2.0 TT = JDT 2456840.5

T 2014 July 2.51559 TT Sato
a 0.6639251 (2000. 0) P Q
z +0.0014569 Peri. 344.04063 +0. 32236237 +0. 885691254

+/-0. 0000013 Node 56. 39088 +0. 90640804 -0. 39047334
e 0.9990327 Incl. 156.39213 +0. 27295965 +0. 25037879
From 4531 observations 2014 Mar. 13-Dec. 31, mean residual 0”.54.

Nongravitational parameters Al = +2.15 A2 = -0.5129.
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Comet /2012 U1 (PANSTARRS)
Epoch 2014 July 2.0 TT = JDT 2456840.5

T 2014 July 4.89509 TT Sato

a 5.2637370 (2000. 0) P Q

z +0.0000794 Peri.  70.07041 +0. 06733995 -0. 92350183
+/-0. 0000019 Node 26. 98199 +0. 25668405 -0. 34972048
e 0.9995821 Incl.  56.33889 +0. 96414658 +0. 15760698

From 132 observations 2012 Oct. 17-2014 Aug. 25, mean residual 0”.50.

Comet G/2014 M2 (Christensen)
Epoch 2014 July 2.0 TT = JDT 2456840.5

T 2014 July 11.16788 TT Sato

a 6.9095880 (2000. 0) P Q

z +0.0010566 Peri.  40.15983 +0. 17606405 +0. 855630236
+/-0. 0000151 Node  245.35173 -0. 98313989 +0. 12795761
e 0.9926993 Incl.  32.42188 -0. 04937012 +0. 50208040

From 51 observations 2014 June 25-Sept. 29, mean residual 0”.57

Comet P/2014 L2 (NEOWISE)
Epoch 2014 July 2.0 TT = JDT 2456840.5

T 2014 July 15.42704 TT Sato

g 2.2345505 (2000. 0) P Q

n 0.06193363 Peri. 182.78168 +0. 88437728 +0. 46450170
a 6.3268134 Node  149. 40572 -0. 42649243 +0. 84416673
e 0.6468126 Incl. 5.18430 -0. 18968669 +0. 26762043
P 15.91

From 996 observations 2014 June 7-Nov. 26, mean residual 0. 49.

Comet 106P/Schuster
Epoch 2014 July 2.0 TT = JDT 2456840.5

T 2014 July 20.15107 TT Sato

q 1.5460511 (2000. 0) P Q

n 0.13540775 Peri. 355.91559 +0. 68550405 -0. 67775344
a 3.7558397 Node 50. 54371 +0. 67736992 +0. 45976480
e 0.5883607 Incl.  20.14873 +0. 26693481 +0. 57381757
P 7.28

From 257 observations 1977 Sept. 6-2014 Nov. 18, mean residual 0”.75.

Nongravitational parameters A1 = +0.09, A2 = +0.0133.

Comet P/2014 W1 (PANSTARRS)
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5

T 2014 July 31.31372 1T Sato

g 2.6703938 (2000. 0) P Q

n 0.10635056 Peri. 150.30293 +0. 78720462 -0. 60007304
a 4.4120747 Node 247.26149 +0. 53106231 +0. 77685108
e 0.3947533 Incl. 8. 86952 +0. 31349914 +0. 19082648
P 927

From 45 observations 2014 Nov. 17-Dec. 13, mean residual 0. 45.

Comet C/2013 P4 (PANSTARRS)
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5

T 2014 Aug. 12.37997 TT Sato

g 5.9670418 (2000. 0) P Q

n 0.01736647 Peri. 113.55912 +0. 98181177 -0. 17553550
a 14.7682289 Node 256.61336 +0. 13546434 +0. 91464707
e 0.5959541 Incl. 4. 26441 +0. 13302277 +0. 36415385
P 56.75

From 175 observations 2013 Aug. 15-2014 Nov. 15, mean residual 0”.54.

Comet G/2013 TW5 (Spacewatch)
Epoch 2016 July 31.0 TT = JDT 2457600.5

T 2014 Aug. 18.20030 TT Sato

g 5.8334510 (2000. 0) P Q

z +0.0032892 Peri. 190.48435 -0. 85034701 -0. 40409736
+/-0. 0000012 Node  319.69552 +0. 51261464 -0. 49138769
e 0.9808128 Incl.  31.40560 +0. 11889573 -0. 77152022

From 303 observations 2013 Oct. 3-2014 Dec. 1, mean residual 0”.37
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Comet G/2012 K8 (Lemmon)
Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2014 Aug. 19.36562 TT Sato

aq 6.4631408 (2000. 0) P Q

z -0.0001262 Peri.  75.85572 -0. 03137843 -0. 70867703
+/-0. 0000008 Node 312.80651 -0. 70282627 +0. 51704238
e 1.0008155 Incl. 106. 11219 +0. 71066914 +0. 48004588

From 831 observations 2012 May 30-2014 Oct. 30, mean residual 0”.54.

Comet /2012 K1 (PANSTARRS)
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5

T 2014 Aug. 27.65651 TT Sato

a 1.0545538 (2000. 0) P Q

z -0.0001370 Peri. 203.10603 -0. 47152624 +0. 78070701
+/-0. 0000011 Node 317.73792 +0. 87391112 +0. 47594906
e 1.0001445 Incl. 142.42837 +0. 11807776 -0. 40493092

From 7175 observations 2012 May 14-2015 Jan. 15, mean residual 0”.58.
Nongravitational parameters Al = +2.18, A2 = +0.5019.

Comet P/2011 S1 (Gibbs)
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5

T 2014 Aug. 27.37816 TT Sato

g 6.8930790 (2000. 0) P Q

n 0.03878063 Peri. 193.56538 +0. 60945337 -0.79227794

a 8.6442265 Node 218.89627 +0. 73169342 +0. 57633819

e 0.2025800 Incl. 2. 68039 +0. 30527254 +0. 20032461

P 25.41

From 129 observations 2010 Sept. 29-2014 Nov. 29, mean residual 07.49

Ccomet 284P/McNaught
Epoch 2014 Sept. 20.0 TT = JDT 2456920.5

T 2014 Sept. 2.49214 TT Sato

q 2.2894563 (2000. 0) P Q

n 0.13998670 Peri. 202.86261 +0. 97013448 +0. 21081687

a 3.6734844 Node  144.29305 -0. 17837089 +0. 95521065

e 0.3767617 Incl. 11. 86304 -0. 16438647 +0. 20767489

P 7.04

From 1628 observations 2007 Apr. 17-2014 Dec. 21, mean residual 0”.58.

Comet G/2014 U3 (Kowalski)
Epoch 2014 Sept. 20.0 TT = JDT 2456920.5

T 2014 Sept. 3.53356 TT Sato

a 2.5585084 (2000. 0) P Q

z +0.0011387 Peri.  51.31151 -0. 40299758 +0. 90615308
+/-0. 0001460 Node 163.57918 +0. 63315013 +0. 17476022
e 0.9970866 Incl. 152.99224 +0. 66084330 +0. 38515642

From 47 observations 2014 Oct. 26-Dec. 26, mean residual 0. 75.

Comet 170P/Christensen
Epoch 2014 Sept. 20.0 TT = JDT 2456920.5

T 2014 Sept. 17.96905 TT Sato

a 2.9206587 (2000. 0) P Q

n 0.11451546 Peri. 225.82771 +0. 98163053 -0. 15862175
a 4.1997809 Node 142.91951 +0. 18151478 +0. 94760322
e 0.3045688 Incl. 10. 12770 -0. 05876987 +0. 27728556
P 8.61

From 249 observations 2005 June 17-2014 Nov. 21, mean residual 0”.59.

Comet G/2013 V5 (Oukaimeden)
Epoch 2014 Sept. 20.0 TT = JDT 2456920.5

T 2014 Sept. 28.22380 TT Sato

a 0.6254859 (2000. 0) P Q

z +0.0020954 Peri. 314.57526 +0. 74284256 -0. 52160730
+/-0. 0000006 Node 278.61561 -0. 42775038 -0. 85201363
e 0.9986894 Incl. 154.88445 -0. 51498985 -0. 04470564

From 1433 observations 2013 Nov. 12-2014 Dec. 27, mean residual 0”.55.
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Comet C/2014 N2 (PANSTARRS)

Epoch 2014 Sept. 20.0 TT = JDT 2456920.5

T 2014 Oct. 8.23223 TT Sato

q 2.1843774 (2000. 0) P Q

z +0.0002708 Peri. 237.86160 +0. 08817639 -0. 89764450
+/-0. 0000509 Node 143.80398 -0. 46962869 +0. 34483224
e 0.9994085 Incl. 133.01299 -0. 87844967 -0. 27445416
From 48 observations 2014 July 2-Oct. , mean residual 0”.50.
Comet 303P/NEAT

Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Oct. 13.56057 TT Sato

g 2.4876543 (2000. 0) P Q

n 0.08644196 Peri. 357.01112 +0. 96614768 +0. 25674525
a 5.0658576 Node 348.02014 -0. 23410004 +0. 83122638
e 0.5089372 Incl. 7.00354 -0. 10842431 +0. 49309693
P 11.40

From 229 observations 2003 Oct. 17-2014 Nov. 10, mean residual 0”.57

Comet G/2013 V2 (Borisov)
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Oct. 14.36304 TT Sato

a 3.5079209 (2000. 0) P Q

z -0.0012400 Peri.  94.47193 -0. 64067947 -0. 61548862
+/-0. 0000008 Node  48.42736 +0. 18243648 -0. 70274621
e 1.0043497 Incl.  37.84844 +0. 74581952 -0. 35682142

From 969 observations 2012 Nov. 17-2015 Jan. 23, mean residual 0”.52.

Comet 32P/Comas Sola
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Oct. 17.59779 TT Sato

g 2.0011844 (2000. 0) P Q

n 0.10291160 Peri. 53. 33797 -0. 35115414 -0. 92477397
a 4.5098264 Node 57. 84880 +0. 79431213 -0. 37710689
e 0.5562613 Incl. 9. 96943 +0. 49574088 -0. 05082823
P 9.58

From 2012 observations 1995 Aug. 1-2015 Jan. 26, mean residual 0”.67

Nongravitational parameters A1 = -0.23, A2 = -0.0936

Comet 108P/Ciffreo

Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Oct. 18.41539 TT

a 1.7088346 (2000. 0)

n 0.13625843 Peri. 358.07330
a 3.7401911 Node 53. 67093
e 0.5431157 Incl.  13.09766
P 1.23

F

P
+0. 61846839
+0. 72396302
+0. 30657224

Sato

Q
-0. 76430819
+0. 46385819
+0. 44796046

rom 1211 observations 1985 Nov. 8-2015 Jan. 22, mean residual 0”.55.

Nongravitational parameters A1 = +0.11, A2 = -0.0356

Comet 70P/Kojima

Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Oct. 20.76489 TT

a 2.0067857 (2000. 0)

n 0.13984433 Peri. 1.99016
a 3.6759772 Node  119.27265
e 0.4540810 Incl. 6. 60043
P 7.05

F

P
-0. 51876365
+0. 78277527
+0. 34372542

Sato

Q
-0. 84901761
-0. 51886364
-0.09974778

rom 560 observations 1977 Nov. 12-2015 Jan. 26, mean residual 0”. 66

Nongravitational parameters A1 = +0.02, A2 = -0.0082.
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Comet C/2014 R4 (Gibbs)
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Oct. 21.51357 TT Sato

a 1.8179684 (2000. 0) P Q

z +0.0002972 Peri. 180.84032 -0. 17622509 -0. 72562572
+/-0. 0000301 Node  279.53001 +0. 90701233 +0. 14284084
e 0.9994597 Incl.  42.41135 +0. 38245699 -0.67310015

From 123 observations 2014 Aug. 20-Dec. 20, mean residual 0”.70

Comet C/2013 A1 (Siding Spring)
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Oct. 25.30018 TT Sato

a 1.3987274 (2000. 0) P Q

z -0.0004075 Peri. 2. 42095 +0. 49141489 -0. 56131750
+/-0. 0000098 Node  300.97653 -0. 81154162 -0. 57262304
e 1.0005699 Incl. 129. 04241 -0. 31608795 +0. 59751613

From 1762 observations 2012 Oct. 4-2015 Jan. 23, mean residual 0”.69.
Nongravitational parameters Al = +3.06, A2 = -2.1617.

Comet G/2013 U2 (Holvorcem)
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Oct. 25.87213 TT Sato

a 5.1167367 (2000. 0) P Q

z +0.0011118 Peri. 107.37533 -0. 38135475 -0. 92066987
+/-0. 0000019 Node 1.00162 +0. 34187850 -0. 22416254
e 0.9943113 Incl.  43.09400 +0. 85888745 -0. 31955930

From 258 observations 2013 Oct. 23-2014 Dec. 30, mean residual 0”.45.

Cocmet 135P/Shoemaker-Levy
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Nov. 1.59557 TT Sato

a 2.6796897 (2000. 0) P Q

n 0.13296647 Peri.  21.94766 -0. 57398741 +0. 81683042
a 3.8016718 Node  213.10341 -0. 76612037 -0. 56055230
e 0.2951286 Incl. 6.06199 -0. 28913324 -0. 13626879
P 7141

From 88 observations 1992 Mar. 30-1999 June 9, mean residual 0”.81.
From CHB 2014.

Comet 80P/Peters-Hartley
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Nov. 10.03980 TT Sato

g 1.6127184 (2000. 0) P Q

n 0.12219852 Peri. 339.13244 -0. 46797998 +0. 73473195
a 4.0218458 Node 259. 88844 -0. 72357588 -0. 63759669
e 0.5990104 Incl. 29.92277 -0. 50737824 +0. 23160185
P 8.07

From 28 observations 1982 July 16-2014 July 26, mean residual 0”.97

Nongravitational parameters Al = +0.61, A2 = -0.0911

Comet 269P/Jedicke

Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Nov. 14.61086 TT Sato

qg 4.0793238 (2000. 0) P Q

n 0.04971064 Peri. 223.36861 -0. 37176024 -0. 92212595
a 7.3254869 Node 248.71774 +0. 88004482 -0. 31333490
e 0.4431327 Incl. 6. 60228 +0. 29549186 -0. 22694705
P 19.83

From 594 observations 1993 Oct. 12-2015 Jan. 23, mean residual 0”.57
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Comet P/2014 W12 (Gibbs)
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Nov. 15.01855 TT Sato

g 1.6720798 (2000. 0) P Q

n 0.15542345 Peri.  36.89402 +0. 90989065 +0. 39426553
a 3.4260342 Node 299.40570 -0. 40714199 +0. 78900294
e 0.5119489 Incl. 8.51881 -0. 07958896 +0. 47119959
P 6.34

From 62 observations 2014 Nov. 30-Dec. 25, mean residual 0”.55.

Comet C/2013 G3 (PANSTARRS)
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Nov. 15.19499 TT Sato

a 3.8521711 (2000. 0) P Q

z -0.0001283 Peri.  76.49806 -0. 00978893 +0. 90462581
+/-0. 0000006 Node  208. 12645 -0. 78719266 +0. 25679594
e 1.0004942 Incl.  64.66943 +0. 61662946 +0. 34091139

From 816 observations 2013 Apr. 10-2014 Nov. 25, mean residual 0”.48.

Comet 40P/Vaisala
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Nov. 15.81271 TT Sato

g 1.8195605 (2000. 0) P Q

n 0.08978214 Peri. 47.27239 -0. 98918816 +0. 02922803
a 4.9394215 Node 133.84011 -0. 06667313 -0. 96243912
e 0.6316248 Incl.  11.49275 +0. 13061959 -0. 26991973
P 10.98

From 925 observations 1950 Apr. 20-2015 Jan. 2, mean residual 0”. 71

Nongravitational parameters A1 = +0.01, A2 = -0.0113.

Comet G/2014 Q3 (Borisov)
Epoch 2014 Dec. 9.0 TT = JDT 2457000.5

T 2014 Nov. 19.06970 TT Sato

a 1.6474034 (2000. 0) P Q

n 0.00650506 Peri.  47.38223 +0. 305644843 -0. 33314604
a 28.4207192 Node 63. 12932 +0. 26171035 -0. 87135013
e 0.9420351 Incl.  89.94868 +0. 91553752 +0. 36022585
P 151.51

From 692 observations 2014 Aug. 22-2015 Jan. 5, mean residual 0”.57

Comet G/2014 R1 (Borisov)
Epoch 2014 Dec. 9.0 TT = JDT 2457000.5

T 2014 Nov. 19.24185 TT Sato

a 1.3454451 (2000. 0) P Q

z +0.0055113 Peri.  55.64838 -0. 92589972 -0. 33868689
+/-0. 0000089 Node  104.05428 +0. 26437614 -0. 89734432
e 0.9925849 Incl. 9.93310 +0. 26984248 -0. 28295647

From 280 observations 2014 Sept. 5-2015 Jan. 29, mean residual 0”.53.

Comet 305P/Skiff
Epoch 2014 Dec. 9.0 TT = JDT 2457000. 5

T 2014 Nov. 19.75915 TT Sato

g 1.4031105 (2000. 0) P Q

n 0.09946689 Peri. 144.98952 +0. 88092295 -0. 43911215
a 4 6133564 Node 241.99249 +0. 37563638 +0. 87562358
e 0.6958591 Incl.  11.53241 +0. 28787507 +0. 20115633
P 9.91

From 391 observations 2004 Oct. 7-2014 Dec. 20, mean residual 0”.69.

Comet G/2013 P3 (Palomar)
Epoch 2014 Dec. 9.0 TT = JDT 2457000.5

T 2014 Nov. 23.87955 TT Sato

a 8.6464540 (2000. 0) P Q

z -0.0001381 Peri. 177.18641 +0. 99782465 +0. 04579388
+/-0. 0000012 Node 177.27553 -0. 05997068 +0. 33181466
e 1.0011942 Incl.  93.91006 +0. 02737659 -0. 94223243

From 349 observations 2013 Aug. 8-2014 Dec. 18, mean residual 0”.39.
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Comet 193P/L INEAR-NEAT

Epoch 2014 Dec. 9.0 TT = JDT 2457000. 5

T 2014 Nov. 24.69582 TT

Sato

q 2.1662182 (2000. 0) P Q

n 0.14571867 Peri. 8.44743 +0. 95845030 +0. 27444484
a 3.5765084 Node 335.19429 -0. 27136057 +0. 79308820
e 0.3943204 Incl. 10.68697 -0. 08795713 +0. 54377489
P 6.76

From 330 observations 2001 Aug. 17-2014 Dec. 1, mean residual 0”.69.

Nongravitational parameters Al = +1.84, A2 = -0.1604.

Comet G/2014 L5 (Lemmon)
Epoch 2014 Dec. 9.0 TT = JDT 2457000.5

T 2014 Nov. 26.37298 TT Sato

a  6.2032045 (2000. 0) P Q

z -0.0004555 Peri.  45.61265 +0. 79402818 -0. 35933642
+/-0. 0000091 Node 35. 68673 -0. 15307614 -0. 89878139
e 1.0028255 Incl. 122.80808 +0. 58829154 +0. 25113612

From 62 observations 2013 Oct

Comet 110P/Hartley

Epoch 2014 Dec. 9.0 TT = JDT 2457000. 5

T 2014 Dec. 17.79394 TT Sato

a 2.4753519 (2000. 0) P Q

n 0.14362361 Peri. 167.75059 -0. 09943176 -0. 97613483

a 3.6112052 Node 287.71439 +0. 89497766 -0. 00293261

e 0.3145358 Incl. 11. 69342 +0. 43488885 -0. 21714557

P 6.86

From 1841 observations 1988 Feb. 19-2015 Jan. 22, mean residual 0”.61.

Nongravitational parameters Al = -0.25 A2 = -0.0282.

Comet 307P/LINEAR

Epoch 2014 Dec. 9.0 TT = JDT 2457000. 5

T 2014 Dec. 20.23583 TT Sato

g 1.8891405 (2000. 0) P Q

n 0.07054872 Peri. 222.14490 +0. 93750002 -0. 34679238
a 5.8006497 Node 158. 09597 +0. 33631314 +0. 88170193
e 0.6743226 Incl. 4. 42588 +0. 08937109 +0. 31990116
P 13.97

From 188 observations 2000 Aug. 24-2014 Dec. 24, mean residual 0”. 61

Comet 15P/Finlay

Epoch 2014 Dec. 9.0 TT = JDT 2457000. 5

T 2014 Dec. 27.05500 TT Sato

g 0.9758977 (2000. 0) P Q

n 0.15132356 Peri. 347.55313 +0. 99936924 -0.02159156
a 3.4876403 Node 13. 77780 +0. 03281076 +0. 86513096
e 0.7201840 Incl. 6. 79897 -0. 01358596 +0. 50108105
P 6.51

From 548 observations 2002 Jan. 27-2015 Jan. 28, mean residual 0”.76

Nongravitational parameters A1 = +0.45 A2 = +0.0100.

Comet P/2014 M4 (PANSTARRS)

Epoch 2014 Dec. 9.0 TT = JDT 2457000. 5

12-2014 Nov. 30, mean residual 0. 46.

T 2014 Dec. 27.60637 TT Sato

g 2.3514040 (2000. 0) P Q

n 0.07031749 Peri. 145.28189 +0. 63726090 -0. 76845217
a 5.8133589 Node 265. 05831 +0. 69317818 +0. 60453087
e 0.5955171 Incl. 3.34528 +0. 33675296 +0. 20981822
P 14.02

From 75 observations 2014 June 30-Nov. 18, mean residual 0. 65.
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Comet 287P/Christensen

Epoch 2014 Dec. 9.0 TT = JDT 2457000. 5

T 2014 Dec. 28.41961 TT

Sato

g 3.0540400 (2000. 0) P Q

n 0.11536409 Peri. 189.08306 +0. 84518817 +0. 50182566
a 4.1791597 Node 139.05760 -0. 47105271 +0. 86199671
e 0.2692215 Incl.  16.30026 -0. 25251989 +0. 07164276
P 8.54

From 162 observations 2006 Aug. 30-2014 Nov. 9, mean residual 0. 70.

Comet G/2014 W7 (Christensen)

Epoch 2015 Jan.

18.0 TT = JDT 2457040.5

T 2014 Dec. 31.61824 TT Sato

q 1.4882250 (2000. 0) P Q

n 0.02574251 Peri.  33.23682 -0. 69526442 +0. 53873243
a 11.3597493 Node 151.25960 +0. 21701932 -0. 47371961
e 0.8689914 Incl. 98.31384 +0. 68520800 +0. 69667575
P 38.29

From 39 observations 2014 Nov. 22-Dec. 31, mean residual 0”.36

Comet C/2014 F2 (Tenagra)
Epoch 2015 Jan.

T 2015 Jan. 2.36721 TT

18.0 TT = JDT 2457040.5

Sato

a 4.3144012 (2000. 0) P Q

z +0.0067946 Peri.  86.05067 -0. 48716761 +0. 01100063
+/-0. 0000038 Node  267.44790 -0. 39020523 +0. 89181469
e 0.9706855 Incl. 119.06063 +0. 78128586 +0. 45226712

From 240 observations 2014 Mar. 31-Oct. 2, mean residual 0”.53.

Comet C/2013 W2 (PANSTARRS)
Epoch 2015 Jan. 18.0 TT = JDT 2457040.5

T 2015 Jan. 4.36112 1T Sato

a 4.4522183 (2000. 0) P Q

n 0.02942093 Peri. 306.94017 -0. 59928471 -0. 80053595
a 10.3919837 Node 179.87813 +0. 75746769 -0. 56711206
e 0.5715719 Incl. 4.56698 +0. 25903771 -0. 19371657
P 33.50

From 50 observations 2013 Nov. 27-2014 Feb. 23, mean residual 0. 45.

Comet C/2014 Q6 (PANSTARRS)
Epoch 2015 Jan. 18.0 TT = JDT 2457040.5

T 2015 Jan. 6.38872 TT

Sato

a 4.2228963 (2000. 0) P Q

z +0.0000711 Peri. 2. 53583 +0. 85025557 +0. 31749413
+/-0. 0000206 Node  326.65498 -0. 49538092 +0. 21302622
e 0.9996996 Incl.  49.79901 -0. 17794161 +0. 92402235

From 35 observations 2014 Aug. 31-Dec. 12, mean residual 0. 35.

Comet P/2014 X1
Epoch 2015 Jan.

(Elenin)
18.0 TT = JDT 2457040.5

T 2015 Jan. 7.74187 TT Sato

g 1.8148915 (2000. 0) P Q

n 0.06295064 Peri. 34.36787 -0. 05331006 -0. 92132816
a 6.2584858 Node 61. 56966 +0. 78932233 -0. 27510892
e 0.7100111 Incl. 25.97184 +0. 61166028 +0. 27471712
P 15.66

From 332 observations 2014 Sept. 4-2015 Jan. 27, mean residual 0”.35.

Comet 201P/LONEOS
Epoch 2015 Jan. 18.0 TT = JDT 2457040.5

T 2015 Jan. 14.60823 TT Sato

qg 1.3391881 (2000. 0) P Q

n 0.15324665 Peri.  25.05797 +0. 49733765 -0. 86467541
a 3.4584014 Node 35. 23939 +0. 77391540 +0. 40538009
e 0.6127725 Incl. 7.03343 +0. 39205895 +0. 29665371
P 6.43

From 539 observations 2001 Aug. 9-2015 Jan. 6, mean residual 0”.68.
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Comet G/2013 G9 (Tenagra)
Epoch 2015 Jan. 18.0 TT = JDT 2457040.5

T 2015 Jan. 14.75151 TT Sato

a 5.3375744 (2000. 0) P Q

z -0.0001717 Peri. 204.94401 -0. 94096165 -0. 09716932
+/-0. 0000017 Node 35. 68762 -0. 13080804 +0. 98788060
e 1.0009166 Incl. 146.23030 -0. 31221857 -0. 12103740

From 322 observations 2013 Apr. 15-2015 Jan. 17, mean residual 0”.58.

Comet P/2014 V1 (PANSTARRS)
Epoch 2015 Jan. 18.0 TT = JDT 2457040.5

T 2015 Jan. 28.57438 TT

a 2.5239434 (2000. 0)

n 0.10016524 Peri. 179.96275
a 4.5918887 Node  166.63908
e 0.4503474 Incl.  22.43236
P 9.84

F

P
+0. 97279463
-0. 21265089
-0. 09192503

Sato

Q
+0. 21423092
+0. 97675377
+0. 00756185

rom 38 observations 2014 Nov. 9-16, mean residual 0. 45.

Comet G/2014 Q2 (Lovejoy)
Epoch 2015 Jan. 18.0 TT = JDT 2457040.5

T 2015 Jan. 30.06936 TT
a 1.2903567

z +0.0017094 Peri
+/-0. 0000027 Node
e 0.9977942 Incl

From 1673 observations 2014 July 1-2015

Comet 7P/Pons—Winnecke

Epoch 2015 Jan. 18.0 TT = JDT 2457040.5

T 2015 Jan. 30.52417 TT

(2000. 0)
12. 39506
94. 97563
80. 30217

a 1.2392120 (2000. 0)

n 0.15591011 Peri. 172.50649
a 3.4189011 Node 93. 41616
e 0.6375408 Incl.  22.33504
P 6.32

F

P
-0. 12073252
+0. 80567899
+0. 57991812

Sato

Q
-0. 14528845
-0. 59224208
+0. 79255320

Jan. 28, mean residual 0”.57

P
-0. 06133656
-0. 93433888
-0. 35106793

Sato

Q
+0. 92321937
+0. 08057064
-0. 37573179

rom 389 observations 1994 Dec. 31-2014 Apr. 21, mean residual 0. 71

Comet /2014 G3 (PANSTARRS)

Epoch 2015 Jan. 18.0 TT = JDT 2457040.5

T 2015 Feb. 2.46507 TT

a 4.6984822

n 0.00235474 Peri
a 55.9552159 Node
e 0.9160314 Incl
P 418.56

From 150 observations 2014 Apr.

(2000. 0)

147. 78886
4.54126

155. 82370

Comet C/2014 W9 (PANSTARRS)

Epoch 2015 Feb. 27.0 TT = JDT 2457080.5

T 2015 Feb. 15. 71111 TT

a 1.5874027 (2000. 0)

n 0.02646663 Peri. 167.71106
a 11.1515940 Node 21. 28933
e 0.8576524 Incl.  10. 63032
P 37.24

F

10-duly

P
-0. 80493047
-0. 59305896
-0. 01918369

Sato

Q
-0. 59248245
+0. 80507426
-0. 02863515

3, mean residual 07.54.

P
-0. 98620302
-0. 16313150
-0. 02813734

Sato

Q
+0. 15138563
-0. 81998251
-0. 55200641

rom 39 observations 2014 Oct. 25-Dec. 30, mean residual 0”.44.

Comet 309P/LINEAR

Epoch 2015 Feb. 27.0 TT = JDT 2457080.5

T 2015 Feb. 16.51427 TT

a 1.7404100 (2000. 0)

n 0.10535548 Peri.  50.97449
a 4.4398126 Node 11. 37088
e 0.6079992 Incl.  17.66648
P 9.36

F

P
+0. 47136417
+0. 68593582
+0. 56435357

Sato

Q
-0. 87990672
+0. 32311980
+0. 34836441

rom 316 observations 2005 Aug. 31-2014 Dec. 31, mean residual 0”.57
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Comet 299P/Catal ina—PANSTARRS
Epoch 2015 Feb. 27.0 TT = JDT 2457080.5

T 2015 Feb. 23.27723 TT Sato

g 3.1395371 (2000. 0) P Q

n 0.10774807 Peri. 323.51057 -0. 56092993 +0. 80765256
a 4.3738416 Node 271.68024 -0.71001345 -0. 58226896
e 0.2822015 Incl. 10. 47978 -0. 42572118 -0. 09306020
P 9.15

From 167 observations 1987 Jan. 31-2014 May 20, mean residual 0. 60.

Comet G/2014 AA52 (Catalina)
Epoch 2015 Feb. 27.0 TT = JDT 2457080.5

T 2015 Feb. 27.64773 TT Sato
a 2.0025943 (2000. 0) P Q
z -0.0002225 Peri. 292.26327 +0. 44931964 +0. 75645741

+/-0. 0000013 Node  330.49308 +0. 37791211 -0. 64299677
e 1.0004456 Incl. 105.21142 -0. 80950250 +0. 11969686
From 230 observations 2014 Jan. 4-Dec. 16, mean residual 0. 44.

Comet 92P/Sanguin
Epoch 2015 Feb. 27.0 TT = JDT 2457080.5

T 2015 Mar. 1.21738 1T Sato

g 1.8255003 (2000. 0) P Q

n 0.07940064 Peri. 163.80190 +0. 96668431 +0. 25583143

a b5.3610936 Node 181.45780 -0. 25578823 +0. 96421120

e 0.6594911 Incl. 19. 44366 -0. 00968609 +0. 06962065

P 12.41

From 842 observations 1977 Sept. 13-2014 Aug. 21, mean residual 0”.65

Nongravitational parameters A1 = +0.20, A2 = -0.0088.

Comet 6P/d Arrest
Epoch 2015 Feb. 27.0 TT = JDT 2457080.5

T 2015 Mar. 2.43862 TT Sato

g 1.3615147 (2000. 0) P Q

n 0.15027225 Peri. 178.12224 +0. 73324783 +0. 64369680
a 3.5038878 Node 138.93338 -0. 62811886 +0. 76461940
e 0.6114274 Incl. 19. 48186 -0. 26041183 -0. 03180573
P 6.56

From 1754 observations 2008 Apr. 25-2014 May 5, mean residual 0”.56

Comet C/2014 W10 (PANSTARRS)
Epoch 2015 Feb. 27.0 TT = JDT 2457080.5

T 2015 Mar. 5.99625 TT Sato

qg 7.4194188 (2000. 0) P Q

n 0.01209010 Peri.  20.54392 +0. 64095434 -0. 44486292
a 18.8010797 Node 40. 86043 +0. 49992610 -0. 37643709
e 0.6053727 Incl.  72.96620 +0. 58245295 +0. 81264512
P 81.52

From 14 observations 2014 Nov. 25-28, mean residual 0”.27

Comet C/2014 N3 (NEOWISE)
Epoch 2015 Feb. 27.0 TT = JDT 2457080.5

T 2015 Mar. 13.23971 TT Sato

a 3.8822460 (2000. 0) P Q

z +0.0001418 Peri. 353.57240 +0. 96234547 -0. 05565670
+/-0. 0000032 Node 19. 92686 +0. 30403992 +0. 09439860
e 0.9994494 Incl.  61.63490 +0. 02445072 +0. 99397748

From 339 observations 2014 July 4-2015 Jan. 1, mean residual 0”.42.

Comet G/2014 W6 (Catalina)
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Mar. 19.09641 TT Sato

aq 3.0871547 (2000. 0) P Q

z -0.0002762 Peri. 209.87731 -0. 91489062 +0. 27046313
+/-0. 0000911 Node 338.12916 +0. 20388281 -0. 33121075
e 1.0008526 Incl.  53.56696 -0. 34843501 -0. 90396301

From 54 observations 2014 Nov. 20-2015 Jan. 15, mean residual 0”.55.
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Comet 44P/Reinmuth
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5
T 2015 Mar. 24.14606 TT

Sato

Q
+0. 26040771
+0. 86296177
+0. 43299516

g 2.1186373 (2000. 0) P

n 0.13881174 Peri. 58. 28182 +0. 96046137

a 3.6941845 Node 286. 46563 -0. 27728930

e 0.4264939 Incl. 5. 89523 -0. 02499215

P 7.10

From 776 observations 1993 Feb. 26-2014 Nov. 14, mean residual 0”. 68.

Nongravitational parameters A1 = +0.01, A2 = -0.0578.

Comet P/2008 WZ96 (LINEAR)
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5
T 2015 Mar. 25.13849 TT

a 1.6469603 (2000. 0) P

n 0.16014462 Peri. 337.81993 +0. 79760917
a 3.3583644 Node 59. 05056 +0. 57000106
e 0.5095945 Incl. 6. 95824 +0. 19727750
P 6.15

Sato

Q
-0. 59415904
+0. 68613870
+0. 41974840

From 130 observations 2008 Nov. 30-2009 Apr. 13, mean residual 0”.48.

From CHB 2014.

Comet 86P/Wild
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5
T 2015 Apr. 3.40639 TT

Sato

Q
+0. 91417717
-0.17388210
-0. 36612172

qg 2.2635317 (2000. 0) P

n 0.14406623 Peri. 179.16133 -0. 31561356

a 3.6038048 Node 72.41027 -0. 87213339

e 0.3719050 Incl. 15. 47229 -0. 37386017

P 6.84

From 76 observations 1980 May 10-2008 June 3, mean residual 0”.81

Nongravitational parameters A1 = -1.10, A2 = +0.0878.

Comet 88P/Howel |
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5
T 2015 Apr. 6.24095 TT

Sato

Q
+0. 92173396
+0. 37067797
+0. 11403659

g 1.3585942 (2000. 0) P

n 0.17979929 Peri. 235.91836 +0. 38252794

a 3.1089285 Node 56. 69757 -0. 82053571

e 0.5630024 Incl. 4. 38250 -0. 42472760

P 5.48

From 1332 observations 2003 Dec. 31-2014 June 23, mean residual 0”.67

Nongravitational parameters A1l = +1.10, A2 = -0.1762.

Comet /2012 F3 (PANSTARRS)
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5
T 2015 Apr. 6.68471 TT

a 3.4568325 (2000. 0) P

z -0.0005094 Peri. 104.02437 -0. 01875452
+/-0. 0000006 Node 164.61226 -0. 97640395
e 1.0017608 Incl.  11.35433 -0. 21513622

Sato

Q
+0. 99845839
-0. 00704731
-0. 05505621

From 990 observations 2012 Jan. 19-2014 Sept. 5, mean residual 0”.44.

Comet C/2014 XB8 (PANSTARRS)
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5
T 2015 Apr. 6.89993 TT

a 3.0047525 (2000. 0) P

z +0.0040460 Peri. 351.80964 +0. 71012482
+/-0. 0044964 Node 37.51739 +0. 67115399
e 0.9878427 Incl. 149.75948 +0. 21277935

Sato

Q
+0. 63375880
-0. 74096559
+0. 22208056

From 40 observations 2014 Dec. 15-30, mean residual 0. 41.
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Comet 42P/Neujmin
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 8.26041 TT Sato

g 2.0279660 (2000. 0) P Q

n 0.09153057 Peri. 147.13619 +0. 46110344 +0. 88667747
a 4.8763172 Node 150.28017 -0. 82838762 +0. 44405628
e 0.5841193 Incl. 3.98444 -0. 31805277 +0. 12890725
P 10.77

From 217 observations 1972 June 16-2004 Nov. 7, mean residual 0”.69.

Nongravitational parameters A1l = +0.87, A2 = +0. 1430.

Comet 310P/Hill
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 18.59591 TT Sato

q 2.3837497 (2000. 0) P Q

n 0.11638245 Peri. 31.41073 +0. 76394431 -0. 64430218
a 4.1547452 Node 8.96587 +0. 53461147 +0. 60110942
e 0.4262585 Incl. 13. 18575 +0. 36135809 +0. 47280246
P 8.47

From 240 observations 2006 Aug. 29-2014 Nov. 10, mean residual 0”. 61

Comet 174P/(60558) Echeclus

Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 22.53249 TT

Sato

g 5.8170673 (2000. 0) P Q

n 0.02822876 Peri. 162.93255 +0. 91553924 +0. 40213262

a 10.6825466 Node 173.33594 -0. 37731604 +0. 86619983

e 0.4554606 Incl. 4. 34378 -0. 13935749 +0. 29662639

P 34.92

From 843 observations 1979 Sept. 23-2014 Nov. 25, mean residual 0”.39.

Comet 218P/LINEAR
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 23.22133 TT Sato

a 1.1714953 (2000. 0) P Q

n 0.18094701 Peri.  59.81504 -0. 56357683 +0. 82605661
a 3.0957682 Node 175.87658 -0. 771327523 -0. 52610533
e 0.6215817 Incl. 2. 71899 -0. 29056252 -0. 20209814
P 5.45

From 282 observations 2003 Apr. 29-2009 May 24, mean residual 0. 64.
From CHB 2014.

Comet 113P/Spitaler
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 23.73976 TT Sato

g 2.1188406 (2000. 0) P Q

n 0.13951773 Peri. 50.01742 +0. 43298583 -0. 90105382

a 3.6817118 Node 14. 38680 +0. 79331268 +0. 36774765

e 0.4244958 Incl. 5.77604 +0. 42799329 +0. 22992103

P 7.06

From 397 observations 1986 Sept. 30-2014 Oct. 22, mean residual 0”.65

Comet 268P/Bernardi
Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 27.39560 TT Sato

g 2.4200645 (2000. 0) P Q

n 0.10097299 Peri. 0. 43819 -0.61671068 -0. 75594990
a 4.5673668 Node 127.65542 +0. 72138632 -0. 65436625
e 0.4701401 Incl. 16. 10096 +0. 31507098 +0. 01856241
P 9.76

From 63 observations 2004 Sept. 22-2014 Dec. 24, mean residual 0”.20.
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Comet 308P/Lagerkvist—Carsenty

Epoch 2015 May 18.0 TT = JDT 2457160.5

T 2015 May 7.33286 TT Sato

qg 4.2257119 (2000. 0) P Q

n 0.05763697 Peri. 334.05567 +0. 79527937 -0. 60153823
a 6.6374610 Node 63. 13055 +0. 56988816 +0. 69937484
e 0.3633542 Incl. 4. 84760 +0. 20678059 +0. 38603962
P 17.10

From 227 observations 1997 Oct. 5-2014 Dec. 22, mean residual 0”.56

Comet P/2007 S1 (Zhao)
Epoch 2015 May 18.0 TT = JDT 2457160.5

T 2015 May 10.50196 TT Sato

q 2.4942426 (2000. 0) P Q

n 0.13307618 Peri. 245.77893 +0. 88550992 -0. 46008684
a 3.7995821 Node 141.52439 +0. 45504422 +0. 83064872
e 0.3435482 Incl. 5.97335 +0. 09384532 +0. 31359655
P 7.4

From 72 observations 2007 Sept. 8-Oct. 16, mean residual 0”.77

Comet 205P/Giacobini

Epoch 2015 May 18.0 TT = JDT 2457160.5

T 2015 May 16.63972 TT

Sato

g 1.5367984 (2000. 0) P Q

n 0.14725835 Peri. 154.27725 +0. 89798452 +0. 44002326

a 3.5515349 Node 179. 60331 -0. 43533980 +0. 88901511

e 0.5672861 Incl. 15. 28268 -0. 06405513 +0. 12661618

P 6.69

From 1310 observations 2008 Sept. 10-2009 Feb. 28, mean residual 0. 65.

Nongravitational parameters Al = -3.42, A2 = +2.13053.

Comet P/2008 QP20 (LINEAR-Hill)
Epoch 2015 May 18.0 TT = JDT 2457160.5

T 2015 May 17.26297 TT Sato
a 1.7233806 (2000. 0) P Q
0.15108215 Peri.  72.35450 +0. 79026444 -0. 60786691
3. 4913544 Node  324.96657 +0. 49866366 +0. 71130979
Incl. 1.74171 +0. 35611328 +0. 35289688

n
a

e 0.5063862
P 6.52

From 478 observations 2008 Aug. 25-2009 Feb. 21, mean residual 0”.59.
Comet 57P/du Toit—Neujmin-Delporte

Epoch 2015 May 18.0 TT = JDT 2457160.5

T 2015 May 22.26112 TT Sato

qg 1.7288383 (2000. 0) P Q

n 0.15362961 Peri. 115.21091 +0. 55931988 +0. 82891698
a 3.4526517 Node 188.80970 -0. 77731042 +0. 52126432
e 0.4992723 Incl. 2. 84791 -0. 28801003 +0. 20292891
P 6.42

From 547 observations 1983 Sept. 3-2009 Nov. 24, mean residual 0”.71

Nongravitational parameters A1 = +1.40, A2 = -0.0023.

Comet 19P/Borrelly
Epoch 2015 May 18.0 TT = JDT 2457160.5

T 2015 May 28.91688 TT Sato

g 1.3489585 (2000. 0) P Q

n 0.14421929 Peri. 353.45938 +0. 34590708 -0. 80065831

a 3.6012545 Node 75.37718 +0. 88212839 +0. 09987671

e 0.6254198 Incl. 30. 36806 +0. 31968390 +0. 59073760

P 6.83

From 1832 observations 1994 June 12-2014 Oct. 21, mean residual 0”.80

Nongravitational parameters A1 = +0.39, A2 = -0.1185.
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Comet 34D/Gale
Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 June 7.53589 TT

1. 2067509

5. 0055741
0. 7589186
11.20

oo O SO

From 52 observations 1927-1938, mean residual 77.27

0. 08800822

Peri.

Node

Incl.

(2000. 0)

217. 96649
58. 00910
10. 60996

From Muraoka's orbit (CHB 2004)

Comet P/2009 Q4 (Boattini)

Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 June 13.38235 TT

a 1.3169864
n 0.17749110
a 3.1358239
e 0.5800190
P 5.55

F

Peri.

Node

Incl.

(2000. 0)

320. 13191
127.59782
10. 98079

P
+0. 09518420
-0. 86232734
-0. 49732436

P
+0. 03031441
+0. 956876157
+0. 28259034

Sato

Q
+0. 98313480
+0. 15980565
-0. 08892765

Sato

Q
-0. 98808111
-0.01394339
+0. 15330135

rom 765 observations 2009 Aug. 26-2010 May 28, mean residual 0”.60.

Comet P/2010 B2 (WISE)

Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 June 13.44501 TT

1. 6119593

3. 1069652
0.4811788
5.48

T ®» SO

From 48 observations 2010 Jan. 22-Apr. 7, mean residual

From CHB 2014.

Comet 220P/McNaught
Epoch 2015 June 27.0 TT = JDT 2457200.5

0. 17996974

Peri.

Node

Incl.

T 2015 June 13.75592 TT

a 1.5539794

n 0.17911186
a 3.1168781

e 0.5014308

P 5.50

F

Peri.

Node

Incl.

(2000. 0)

155. 95035
0. 85235
8. 93837

(2000. 0)

180. 66965

150. 11344
8. 12525

P
-0. 91908030
+0. 33166811
+0. 21280900

P
+0. 87271961
-0. 44727507
-0. 19571791

Sato

Q
-0. 39406353
-0. 77669527
-0.49138417

0”. 48.

Sato

Q
+0. 48311554
+0. 84899043
+0. 21404351

rom 171 observations 2004 May 20-2009 Sept. 22, mean residual 0. 71

Comet 148P/Anderson-LINEAR

Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 June 13.78084 TT

a 1.6919638
n 0.13995133
a 3.6741033
e 0.5394893
P 7.04

F

Peri.

Node

Incl.

(2000. 0)
6. 69928
89. 78220
3.68195

P
-0. 11264127
+0. 90863707
+0. 40210773

Sato

Q
-0. 99155840
-0. 12894446
+0.01361157

rom 118 observations 1963 Nov. 22-2014 Oct. 27, mean residual 0”.88.
Nongravitational parameters Al = +0.17, A2 = -0.01001

Comet 196P/Tichy
Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 June 14.84819 TT

a 2.1350141

n 0.13439586
a 3.7746682

e 0.4343836

P 17.33

F

Peri.

Node

Incl.

(2000. 0)
11. 95863
24. 25626
19. 37718

P
+0. 81162890
+0. 50489689
+0. 29383270

Sato

Q
-0. 56804821
+0. 56475721
+0. 59864056

rom 228 observations 2000 Sept. 24-2008 Feb. 23, mean residual 0. 61.
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Comet P/2012 F5 (Gibbs)

Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 June 16.42100 TT Sato

a 2.8802660 (2000. 0) P Q

n 0.18931553 Peri. 178.16858 +0. 81882930 -0. 56500661
a 3.0038522 Node  216. 83608 +0. 52449483 +0. 80819310
e 0.0411426 Incl. 9.73940 +0. 23328898 +0. 16610670
P 5.21

From 126 observations 2009 Sept. 17-2013 May 12, mean residual 0”.76
From CHB 2014.

Comet C/2014 W11 (PANSTARRS)
Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 June 17.28026 TT Sato

g 3.4269676 (2000. 0) P Q

n 0.03217676 Peri. 225.63064 -0. 93295478 -0. 30078967
a 9.7898146 Node 295.93678 +0. 35966259 -0. 80236138
e 0.6499456 Incl. 12.70572 -0. 01543393 -0. 51550149
P 30.63

From 149 observations 2014 Nov. 3-2015 Jan. 28, mean residual 0”.31.

Comet P/2009 WX51
Epoch 2015 June 27.0 TT = JDT 2457200.5

(Catal ina)

T 2015 June 25.27240 TT Sato

g 0.7962626 (2000. 0) P Q

n 0.18274261 Peri. 118.08178 -0. 85746269 -0. 50703616
a 3.0754559 Node 31.68150 +0. 39384241 -0. 75628522
e 0.7410912 Incl. 9. 60043 +0. 33112821 -0.41345738
P 5.39

From 113 observations 2009 Nov. 22-2010 Apr. 17, mean residual 0”.45.

Comet 233P/La Sagra
Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 June 25.44111 TT Sato

g 1.7865357 (2000. 0) P Q

n 0.18669010 Peri. 27.24826 -0. 20305820 -0. 96077522
a 3.0319487 Node 74.96774 +0. 85898411 -0. 26738679
e 0.4107632 Incl. 11. 27860 +0. 47001453 +0. 07358862
P 5.28

From 59 observations 2005 Feb. 9-2010 Feb. 18, mean residual 0”.68.

Comet P/2008 S1 (Catalina-McNaught)

Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 July 2.77274 1T

Sato

q 1.1967414 (2000. 0) P Q

n 0.14573377 Peri. 203.66552 +0. 69459226 +0. 67740915
a 3.5762614 Node 111.36268 -0. 61153097 +0. 73329213
e 0.6653652 Incl. 15.07381 -0. 37890824 +0. 05830515
P 6.76

From 63 observations 2008 Sept. 17-2009 Jan. 4, mean residual 0”. 61

Comet C/2014 Q1 (PANSTARRS)
Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 July 6.51228 TT Sato

a 0.3145604 (2000. 0) P Q

z +0.0009569 Peri. 120.05267 -0. 59121912 -0. 79976356
+/-0. 0000075 Node 8. 76269 +0. 26772653 -0. 31638019
e 0.9996990 Incl.  43.10781 +0. 76077754 -0.51017822

From 416 observations 2014 Aug. 16-2015 Jan. 15, mean residual 0”.42.
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Comet 221P/LINEAR
Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 July 11.63659 TT Sato

g 1.7582906 (2000. 0) P Q

n 0.15315703 Peri. 39. 94803 -0. 01485217 +0. 98839497

a 3.4597503 Node 229.75727 -0. 96051611 -0. 05611402

e 0.4917868 Incl. 11. 42323 -0. 27782766 +0. 14116163

P 6.44

From 170 observations 2002 Apr. 14-2009 Sept. 27, mean residual 0”. 64

Comet 162P/Siding Spring
Epoch 2015 June 27.0 TT = JDT 2457200.5

T 2015 July 11.99104 TT Sato

g 1.2373503 (2000. 0) P Q

n 0.18446983 Peri. 356.40945 +0. 88228035 -0. 40400465
a 3.0562284 Node 31.21293 +0. 44266265 +0. 53753832
e 0.5951382 Incl. 27.78633 +0. 16009736 +0. 74015728
P 534

From 1430 observations 1990 Mar. 23-2014 July 7, mean residual 0”.43.

Comet P/2004 FY140 (LINEAR)

Epoch 2015 Aug. 6.0 TT = JDT 2457240.5

T 2015 July 24.84123 TT
4.0592851
0.09108177 Peri

DO » SO

4.8923225 Node
0.1702744 Incl
10. 82

(2000. 0)

241. 96556

326. 78530
2.13695

P
-0. 87638332
-0.42774739
-0. 22132429

Sato

Q
+0. 48118091
-0. 79715235
-0. 36470957

From 52 observations 2004 Mar. 27-July 12, mean residual 0. 42.
From CHB 2014.

Comet 140P/Bowel |-Skiff

Epoch 2015 Aug. 6.0 TT = JDT 2457240.5

T 2015 Aug. 8.63787 TT

fo)

n
a
€
P
F

1. 9877693 (2000. 0)

0. 06011931 Peri. 172.94217
6.4534715 Node  343.39439
0.6919845 Incl. 3.82133
16. 39

Comet 51P/Harrington

Epoch 2015 Aug. 6.0 TT = JDT 2457240.5

T 2015 Aug. 12.42769 TT
a 1.6995600

n 0.13769727 Peri
a 3.7140907 Node
e 0.5424021 Incl.
P 17.16

F

rom 737 observations 1994 May
Nongravitational parameters Al = +4.13, A2 = +0.2422.

Comet P/2010 K2 (WISE)

Epoch 2015 Aug. 6.0 TT = JDT 2457240.5

T 2015 Aug. 12.79475 TT
a 1.2743319

n 0.19337578 Peri
a 2.9616563 Node
e 0.5697232 Incl
P 5.10

F

(2000. 0)

269. 28648
83.69318
5. 42407

(2000. 0)

334. 79136

275. 60361
11. 93986

P
-0. 91599697
+0. 36474621
+0. 16706212

P
+0. 98805259
-0. 07408749
-0. 13514111

P
-0. 32636377
-0. 82841791
-0. 45520374
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Sato

Q
-0. 40073283
-0. 81209012
-0.42417312

rom 111 observations 1983 Mar. 9-1999 May 8, mean residual 0”.73.

Sato

Q
+0. 12216642
+0.91107738
+0. 39371737

1-2009 Feb. 21, mean residual 0”.97

Sato

Q
+0. 92254724
-0. 38405698
+0. 03750778

rom 55 observations 2010 May 27-July 21, mean residual 0”.46



Comet 67P/Churyumov-Gerasimenko

Epoch 2015 Aug. 6.0 TT = JDT 2457240.5

T 2015 Aug. 13.08334 TT Sato

g 1.2432625 (2000. 0) P Q

n 0.15301218 Peri. 12.79579 +0. 45633952 -0. 88481843
a 3.4619335 Node 50. 13556 +0. 80520289 +0. 36564010
e 0.6408762 Incl. 7. 04025 +0. 37868529 +0. 28879693
P 6.44

From 3533 observations 1969 Nov. 8-2014 Nov. 15, mean residual 0”.65.

Nongravitational parameters A1 = +0.06, A2 = +0.0500.

Comet P/2009 L2 (Yang-Gao)

Epoch 2015 Aug. 6.0 TT = JDT 2457240.5

T 2015 Aug. 15.03789 TT Sato

q 1.4312931 (2000. 0) P Q

n 0.14909411 Peri. 343.56109 -0. 47032273 +0. 83671501
a 3.5223220 Node 257.62481 -0. 77389990 -0. 54383017
e 0.5936507 Incl. 16.69140 -0. 42411729 +0. 06447279
P 6.61

From 1081 observations 2009 June 15-Oct. 11, mean residual 0”.51

Comet P/2004 R1 (McNaught)

Epoch 2015 Aug. 26.0 TT = JDT 2457260.5

T 2015 Aug. 15.24400 TT

Sato

g 0.9766613 (2000. 0) P Q

n 0.18049941 Peri. 0. 75750 +0. 44921442 +0. 89011508
a 3.1008840 Node 295.93858 -0. 82014907 +0. 37674115
e 0.6850378 Incl. 4. 90059 -0. 35434717 +0. 25643954
P 5.46

From 42 observations 2004 Sept. 2-Nov. 9, mean residual 0. 65.
Cocmet C/2012 LP26 (Palomar)

Epoch 2015 Aug. 6.0 TT = JDT 2457240.5

T 2015 Aug. 16.61086 TT Sato

g 6.5360102 (2000. 0) P Q

z +0.0001179 Peri. 145.15656 +0.51119189 +0. 83865840
+/-0. 0000018 Node 153.98761 -0. 85326890 +0. 52143693
e 0.9992294 Incl.  25.37972 -0. 10302929 -0. 15733916

From 145 observations 2012 May 23-2014 Oct. 21, mean residual 0”.53.

Comet 141P/Machholz

Epoch 2015 Aug. 6.0 TT = JDT 2457240.5

T 2015 Aug. 24.95441 TT Sato

g 0.7609138 (2000. 0) P Q

n 0.18765866 Peri. 149.48343 +0. 80259894 -0. 56107423
a 3.0215073 Node 246.01369 +0. 49267869 +0. 81494071
e 0.7481675 Incl. 12.80927 +0. 33630738 +0. 14514597
P 5.25

From 249 observations 1994 Oct. 2-2005 Apr. 13, mean residual 0”.93.

Nongravitational parameters A1 = -0.03, A2 = +0.0204.

Comet C/2014 M1 (PANSTARRS)
Epoch 2015 Sept. 15.0 TT = JDT 2457280.5

T 2015 Aug. 26.40631 TT Sato

a 5.5770357 (2000. 0) P Q

z -0.0004996 Peri. 336.73585 -0. 22804076 -0. 93350588
+/-0. 0001937 Node 234.67546 -0. 83153093 +0. 03888330
e 1.0027865 Incl. 160. 17541 -0. 50651132 +0. 35644757

From 39 observations 2014 June 24-Aug. 29, mean residual 0. 40.
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Comet G/2013 C2 (Tenagra)
Epoch 2015 Sept. 15.0 TT = JDT 2457280.5

T 2015 Aug. 30.20203 TT Sato

g 9.1311694 (2000. 0) P Q

n 0.01531131 Peri. 308.78646 -0. 91036828 +0. 24117669
a 16.0618065 Node 247.52510 -0. 16359971 -0. 95616152
e 0.4314980 Incl. 21.33912 -0. 38008517 -0. 16609924
P 64.37

From 152 observations 2013 Feb. 14-2014 May 20, mean residual 0”.52.

Comet C/2014 A4 (SONEAR)
Epoch 2015 Sept. 15.0 TT = JDT 2457280.5

T 2015 Sept. 5.84939 TT Sato

a 4.1803322 (2000. 0) P Q

z -0.0001955 Peri. 356.78473 +0. 85255621 +0. 30634964
+/-0. 0000018 Node 29.72716 +0. 49654239 -0. 72758749
e 1.0008174 Incl. 121. 35891 +0. 16307531 +0. 61381295

From 489 observations 2014 Jan. 12-2015 Jan. 23, mean residual 0”.47.

Comet C/2014 W8 (PANSTARRS)

Epoch 2015 Sept.

15.0 TT = JDT 2457280.5

T 2015 Sept. 7.77492 TT Sato
a 5.0556366 (2000. 0) P Q
z +0.0061560 Peri. 227.39323 +0. 09414945 -0. 87522891
+/-0. 0031468 Node 224.93414 +0. 98947308 +0. 02965286
e 0.9688773 Incl.  42.20284 -0. 10990411 -0. 48279920

From 30 observations 2014 Nov. 22-Dec. 18, mean residual 0. 31

Comet 61P/Shajn-Schaldach
Epoch 2015 Sept.

15.0 TT = JDT 2457280.5

T 2015 Oct. 2.16919 TT Sato

ag 2.1139079 (2000. 0) P Q

n 0.13953398 Peri. 221.90888 +0. 90576660 -0.42267379
a 3.6814259 Node 163.01924 +0. 41128346 +0. 85939590
e 0.4257910 Incl. 6.00579 +0. 10214093 +0. 28772480
P 7.06

From 641 observations 1985 July 25-2010 May 10, mean residual 0”.73.

Nongravitational parameters A1 = +0.89, A2 = +0.3882.

Comet G/2013 V4 (Catalina)
Epoch 2015 Oct. 25.0 TT = JDT 2457320.5

T 2015 Oct. 7.61348 TT Sato

g 5.1853213 (2000. 0) P Q

z -0.0004953 Peri.  40.45120 +0. 22783823 -0. 60308961
+/-0. 0000011 Node 55. 62131 +0. 46387291 -0. 62304447
e 1.0025685 Incl.  67.85517 +0. 85610260 +0. 49809488

From 951 observations 2013 Oct. 23-2015 Jan. 24, mean residual 0”.49.

Comet 151P/Helin
Epoch 2015 Oct. 25.0 TT = JDT 2457320.5

T 2015 Oct. 8.10822 TT Sato

a 2.4737979 (2000. 0) P Q

n 0.07088879 Peri. 216.27001 +0. 99874707 +0. 00837339

a 5.7820830 Node 143.15630 +0. 00870288 +0. 94181610

e 0.5721615 Incl. 4.71959 -0. 04928041 +0. 33602428

P 13.90

From 141 observations 1987 Sept. 18-2001 Dec. 17, mean residual 0”. 68

Comet P/2001 H5 (NEAT)
Epoch 2015 Oct. 25.0 TT = JDT 2457320.5

T 2015 Oct. 21.75992 TT Sato

a 2.4356926 (2000. 0) P Q

n 0.06551780 Peri. 224.73284 -0. 96876182 +0. 23614392
a 6.0939165 Node 328.69388 -0. 16634069 -0. 84526768
e 0.6003075 Incl. 8.38149 -0. 18393288 -0.47933141
P 15.04

From 43 observations 2001 Mar. 20-June 26, mean residual 0. 55.
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Comet P/2007 V2 (Hill)

Epoch 2015 Oct. 25.0 TT = JDT 2457320.5

T 2015 Oct. 23.07299 TT Sato

a 2.7797449 (2000. 0) P Q

n 0.11995186 Peri. 278.85664 +0. 94644360 -0. 32006365
a 4.0719090 Node 99. 81866 +0. 31057896 +0. 86655785
e 0.3173362 Incl. 2.47033 +0. 08823389 +0. 38293178
P 8.22

From 64 observations 2007 Oct. 14-2008 Feb. 10, mean residual 0”.56

Comet P/1994 N2 (McNaught-Hartley)

Epoch 2015 Oct. 25.0 TT = JDT 2457320.5

T 2015 Oct. 24.80688 TT Sato

q 2.4479153 (2000. 0) P Q

n 0.04782751 Peri. 313.23383 +0. 96095312 +0. 21086770
a 7.5165327 Node 35.72176 -0. 06063753 +0. 79225242
e 0.6743292 Incl. 17.87171 -0. 26998553 +0. 57260014
P 20.61

From 77 observations 1994 July 5-1996 Jan. 21, mean residual 0”.73.

Comet 22P/Kopff
Epoch 2015 Oct. 25.0 TT = JDT 2457320.5

T 2015 Oct. 25.09479 TT

Sato

g 1.5582210 (2000. 0) P Q

n 0.15413486 Peri. 162.89865 +0. 23892127 +0. 96844830

a 3.4451024 Node 120.87336 -0. 90029233 +0. 24827609

e 0.5476997 Incl. 4.73722 -0. 36385483 +0. 02160707

P 6.39

From 2492 observations 1995 Nov. 28-2014 Nov. 29, mean residual 0”.70

Nongravitational parameters Al = +0.62, A2 = -0.5240.

Comet P/2005 RV25 = 2014 U5 (LONEOS-Christensen)
Epoch 2015 Oct. 25.0 TT = JDT 2457320.5

T 2015 Oct. 28.80267 TT Sato

g 3.5818030 (2000. 0) P Q

n 0.11028605 Peri. 191.80966 +0. 19927441 -0.96710725

a 4.3064790 Node 246. 85960 +0. 91249735 +0. 24194490

e 0.1682758 Incl. 9.89976 +0. 35726503 -0. 07852533

P 8.94

From 107 observations 2005 Sept. 11-2014 Nov. 17, mean residual 07.74

Comet P/2008 Y2 (Gibbs)
Epoch 2015 Oct. 25.0 TT = JDT 2457320.5

T 2015 Nov. 5.96522 TT Sato

qg 1.6294084 (2000. 0) P Q

n 0.14540686 Peri. 162.33604 -0. 68573135 -0. 72522933
a 3.5816195 Node  330.86323 +0. 65154793 -0. 57380138
e 0.5450638 Incl. 7.28788 +0. 32443459 -0. 38051859
P 6.78

From 362 observations 2008 Dec. 1-2009 Apr. 30, mean residual 0”.51.

Comet 214P/LINEAR
Epoch 2015 Oct. 25.0 TT = JDT 2457320.5

T 2015 Nov. 12.70890 TT Sato

g 1.8515158 (2000. 0) P Q

n 0.14352786 Peri. 190.24716 -0. 99839710 -0. 01893298
a 3.6128110 Node  348.26651 +0. 04795176 -0. 78356408
e 0.4875138 Incl. 15.20518 -0. 03006436 -0. 62102244
P 6.87

From 131 observations 2002 Jan. 15-2009 May 3, mean residual 0”.65.
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Comet 10P/Tempel

Epoch 2015 Dec. 4.0 TT = JDT 2457360.5

T 2015 Nov. 14.25500 TT

a 1.4176479 (2000. 0)

n 0.18374293 Peri. 195.54602
a 3.0642836 Node 117.80524
e 0.5373640 Incl.  12.02883
P 5.36

F

P
+0. 68126375
-0. 64745613
-0. 34158492

Sato

Q
+0. 70844761
+0. 70063523
+0. 08492501

rom 2554 observations 1999 Feb. 14-2014 June 26, mean residual 0. 67.

Comet G/2013 US10 (Catalina)

Epoch 2015 Dec. 4.0 TT = JDT 2457360.5

T 2015 Nov. 15.71576 TT

a 0.8229298

z -0.0003874 Peri
+/-0. 0000026 Node
e 1.0003188 Incl.

From 800 observations 2013 Aug

Comet 230P/LINEAR

Epoch 2015 Dec. 4.0 TT = JDT 2457360.5

T 2015 Nov. 18.07358 TT

(2000. 0)

340. 36095
186. 14479
148. 87839

g 1.4852788 (2000. 0)

n 0.15726242 Peri. 308.92063
a 3.3992733 Node 112.39447
e 0.5630599 Incl. 14. 65295
P 6.27

From 321 observations 1997 Jan

Comet 249P/LINEAR

Epoch 2015 Dec. 4.0 TT = JDT 2457360.5

T 2015 Nov. 26.70320 TT

g 0.4990119 (2000. 0)

n 0.21451101 Peri. 65. 62631
a 2.7637770 Node 239.16192
e 0.8194457 Incl. 8. 39359
P 4.59

From 381 observations 2006 Oct

Comet P/2010 R2 (La Sagra)

Epoch 2015 Dec. 4.0 TT = JDT 2457360.5

T 2015 Nov. 29.91886 TT

g 2.6198495 (2000. 0)

n 0.18093245 Peri. 58. 55851
a 3.0959343 Node 270.64974
e 0.1537774 Incl. 21.41643
P 5.45

From 399 observations 2010 Aug

Comet P/2003 WC7 (LINEAR-Catalina)

Epoch 2015 Dec. 4.0 TT = JDT 2457360.5

T 2015 Dec. 5.10478 TT

g 1.6595540 (2000. 0)

n 0.08356358 Peri. 342.37944
a 5.1815303 Node 88. 77523
e 0.6797174 Incl. 21.46148
P 11.79

From 101 observations 2003 Nov

Comet C/2014 S2 (PANSTARRS)

Epoch 2015 Dec. 4.0 TT = JDT 2457360.5

T 2015 Dec. 9.80754 TT

a 2.1006768

z +0.0058957 Peri
+/-0. 0000273 Node
e 0.9876151 Incl.

(2000. 0)
87.80872
8. 12255
64.67038

14-2015

10-2011

19-2012

12-2013

18-2004 Apr. 11,

P
-0. 90561942
-0. 28585850
-0. 31327045

Sato

Q
-0.42046712
+0. 50884990
+0. 75118518

Jan. 7, mean residual 0”. 41

P
+0. 45659632
+0. 87432348
+0. 16455474

Sato

Q
-0. 85838062
+0. 38431079
+0. 33983517

Apr. 30, mean residual 0”.53.

P
+0. 56216758
-0. 80179793
-0. 20270099

Sato

Q
+0. 81747098
+0. 50158124
+0. 28312092

Jan. 3, mean residual 07.47.

P
+0. 80012680
-0. 59420941
+0. 08192849

Sato

Q
+0. 47590371
+0. 71200900
+0. 51629337

Apr. 18, mean residual 0”.59.

P
+0. 30203045
+0. 91276690
+0. 27501672

P
-0. 02255144
+0. 03398400
+0. 99916791

Sato

Q
-0. 88032599
+0. 15635547
+0. 44786060

mean residual 0”.65.

Sato

Q
-0. 99155548
-0. 12842630
-0.01801155

From 43 observations 2014 Sept. 2-Dec. 18, mean residual 0. 35.
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Comet P/2002 Q1
Epoch 2015 Dec. 4.0 TT = JDT 2457360. 5

(Van Ness)

T 2015 Dec. 11.00873 TT Sato

q 1.5603064 (2000. 0) P Q

n 0.14635339 Peri. 185.09340 +0. 99805902 -0. 00372632
a 3.5661603 Node 173.96007 -0. 00994005 +0. 97587821
e 0.5624688 Incl.  36.21283 -0. 06147666 -0. 21828385
P 6.73

From 56 observations 2002 Aug. 17-Oct. 14, mean residual 0”.79.

Comet 204P/L INEAR-NEAT

Epoch 2015 Dec. 4.0 TT = JDT 2457360.5

T 2015 Dec. 11.61361 TT Sato

g 1.9295964 (2000. 0) P Q

n 0.14102630 Peri. 355.08409 -0. 24505374 -0. 96342532
a 3.6554090 Node 109. 06931 +0. 89337301 -0. 26784283
e 0.4721257 Incl. 6.58872 +0. 37660765 +0. 00847720
P 6.99

From 734 observations 2001 Oct. 13-2009 Apr. 28, mean residual 0”.68.

Comet 180P/NEAT

Epoch 2015 Dec. 4.0 TT = JDT 2457360.5

T 2015 Dec. 12.70583 TT Sato

a 2.4892960 (2000. 0) P Q

n 0.12994953 Peri. 94. 87300 -0. 95727003 -0.01312835
a 3.8602869 Node 84.58330 -0.11002233 -0.90731849
e 0.3551526 Incl. 16. 86953 +0. 26744941 -0. 42023898
P 7.58

From 352 observations 1955 May 14-2008 June 30, mean residual 0”.72.

Comet P/1998 QP54 (LONEOS-Tucker)

Epoch 2016 Jan.

T 2015 Dec. 25.99063 TT Sato

g 1.8866174 (2000. 0) P Q

n 0.11432761 Peri. 30.61410 +0. 96980003 -0. 22434009
a 4.2043801 Node 341.59928 +0. 11181153 +0. 75765869
e 0.5512733 Incl. 17. 64923 +0. 21676272 +0. 61288240
P 8.62

From 221 observations 1998 Aug. 2-1999 Feb. 14, mean residual 0”.79.

13.0 TT = JDT 2457400.5

Comet P/2014 W4 (PANSTARRS)

Epoch 2016 Jan.

13.0 TT = JDT 2457400.5

T 2015 Dec. 29.98194 TT Sato

q 4.2626943 (2000. 0) P Q

n 0.05834566 Peri. 67.42607 -0. 16923524 -0. 97485557
a 6.5836037 Node 33.36314 +0. 77941309 -0. 22240566
e 0.3525287 Incl. 15.28422 +0. 60322025 +0. 01386884
P 16.89

From 32 observations 2014 Oct. 25-Dec. 11, mean residual 0. 28.

Comet 116P/Wild

Epoch 2016 Jan.

13.0 TT = JDT 2457400.5

T 2016 Jan. 11.60396 TT Sato

g 2.1871029 (2000. 0) P Q

n 0.15147661 Peri. 173.32168 -0. 96889888 +0. 24642807

a 3.4852906 Node 20. 98626 -0. 22984965 -0. 86246901

e 0.3724762 Incl. 3. 60871 -0.09167382 -0. 44206380

P 6.51

From 1669 observations 2006 Sept. 24-2014 Nov. 25, mean residual 0”.61.

Nongravitational parameters Al = +0.13, A2 = +1.5159.
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Comet C/2014 Y1
Epoch 2016 Jan.

T 2016 Jan. 17.70093 TT
a  2.2429949

z -0.0004761 Peri
+/-0. 0001081 Node
e 1.0010679 Incl.

From 84 observations 2014 Nov

Comet 211P/Hill
Epoch 2016 Jan.
T 2016 Jan. 27.32186 TT

(PANSTARRS)
13.0 TT = JDT 2457400.5

(2000. 0)
182. 25783
19. 46929
14.92788

13.0 TT = JDT 2457400.5

a 2.3505092 (2000. 0)

n 0.14683221 Peri. 4.42751
a 3.5584032 Node  117.26932
e 0.3394483 Incl.  18.88735
P 6.71

F

P
-0. 92940059
-0. 33445251
-0. 15606429

P
-0. 52172986
+0. 771243767
+0. 36212981

Sato

Q
+0. 35894664
-0. 72074166
-0. 59303353

17-2015 Jan. 26, mean residual 0. 43.

Sato

Q
-0. 80312390
-0. 58788084
+0. 09689230

rom 251 observations 2003 Mar. 24-2010 Jan. 24, mean residual 07.74.

Comet 50P/Arend

Epoch 2016 Feb. 22.0 TT = JDT 2457440.5

T 2016 Feb. 8.18911 TT

g 1.9187904 (2000. 0)

n 0.11940930 Peri. 49.22217

a 4.0842340 Node 355.17611

e 0.5301958 Incl. 19. 13915

P 8.25

From 1086 observations 1959 Sept. 25-2009 Mar

P
+0. 71097386
+0. 50488430
+0. 48949773

19, mean

Sato

Q
-0.70267774
+0. 53735127
+0. 46636639

residual 0”.

Nongravitational parameters A1l = +0.51, A2 = +0.3960.

Comet G/2014 W5 (Lemmon—-PANSTARRS)

T 2016 Feb. 10.66028 TT
g 2.5546270
Peri.
Node
e 1.0 Incl

From 34 observations 2014 Nov

(2000. 0)

2717. 69628
245. 52056
146. 19198

Comet 147P/Kushida—Muramatsu

Epoch 2016 Feb. 22.0 TT = JDT 2457440.5

T 2016 Feb. 27.88514 TT

P
+0. 69391155
-0. 20553533
-0. 69010289

16-22, mean residual

P
+0. 156953906
+0. 90936377
+0. 38419372

q 2.7464945 (2000. 0)

n 0.13305696 Peri. 347.08489

a 3.7999480 Node 93. 72391

e 0.2772284 Incl. 2.36762

P 7.4

From 79 observations 1994 Dec. 8-2009 Feb. 28, mean

Comet P/2010 V1 (lkeya—Murakami) [Orbit 1]

Epoch 2016 Feb. 22.0 TT = JDT 2457440.5

T 2016 Feb. 28.84567 TT

a 1.5717831 (2000. 0)

n 0.18333007 Peri. 152.31243
a 3.0688824 Node 3. 77005
e 0.4878321 Incl. 9. 38862
P 5.38

F

rom 424 observations 2010 Nov. 3-2011 Jan. 10, mean residual 0”.64.

Comet 194P/LINEAR

Epoch 2016 Feb. 22.0 TT = JDT 2457440.5

T 2016 Mar. 2.45800 TT

a 1.6977249 (2000. 0)

n 0.12323933 Peri. 130.71210
a 3.9991698 Node  351.99394
e 0.5754807 Incl.  11.13801
P 8.00

F

P
-0. 91372075
+0. 33611761
+0. 22834042

P
-0. 54231748
+0. 70080322
+0. 46342916

Sato

Q
-0.51190795
-0. 81482395
-0.27205179

”. 62.

Sato

Q
-0. 98633052
+0. 13058165
+0. 10050145

residual 0”.74.

Sato

Q
-0. 40620111
-0. 77037949
-0.49144287

Sato

Q
-0. 83974275
-0. 43446094
-0. 32569282

rom 199 observations 2000 Jan. 27-2008 May 6, mean residual 0”.64.
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Comet C/2014 W2 (PANSTARRS)
Epoch 2016 Feb. 22.0 TT = JDT 2457440.5

T 2016 Mar. 10.48001 TT Sato

a 2.6705256 (2000. 0) P Q

z +0.0005682 Peri.  85.00162 -0. 10029300 -0. 35271942
+/-0. 0000214 Node 69. 96221 -0. 27376540 -0. 88917791
e 0.9984827 Incl.  82.00649 +0. 95655309 -0. 29146468

From 337 observations 2014 Oct. 24-2015

Comet P/2010 V1 (lkeya—Murakami) [Orbit 2]
Epoch 2016 Feb. 22.0 TT = JDT 2457440.5

Jan. 25, mean residual 0. 42.

T 2016 Mar. 12.41878 TT Sato

qg 1.5726766 (2000. 0) P Q

n 0.18219019 Peri. 152.42012 -0. 91455202 -0. 40432533
a 3.0816694 Node 3. 78004 +0. 33452849 -0. 77108557
e 0.4896673 Incl. 9. 38730 +0. 22734399 -0. 49188218
P 541

From 423 observations 2010 Nov. 3-2011 Jan. 22, mean residual 0”.66

Comet 252P/LINEAR

Epoch 2016 Apr. 2.0 TT = JDT 2457480.5

T 2016 Mar. 15.26185 TT Sato

g 0.9960998 (2000. 0) P Q

n 0.18513996 Peri. 343.31774 -0. 99410365 -0.10284179
a 3.0488492 Node  190. 95239 +0. 10799154 -0. 96759504
e 0.6732866 Incl. 10. 42314 -0. 00978547 -0. 23061528
P 5.32

From 140 observations 2000 Apr. 7-2011 June 10, mean residual 0. 64.

Copmet 127P/Holt-0lmstead

Epoch 2016 Apr. 2.0 TT = JDT 2457480.5

T 2016 Mar. 17.79556 TT Sato

g 2.2059015 (2000. 0) P Q

n 0.15379555 Peri. 6.70198 +0. 93843063 -0. 34051336

a 3.4501677 Node 13. 64947 +0. 30438634 +0. 73516773

e 0.3606394 Incl. 14. 30260 +0. 16339187 +0. 58615617

P 6.41

From 536 observations 1990 Sept. 16-2010 Feb. 14, mean residual 0”.69

Nongravitational parameters A1 = +0.41, A2 = -0.0085.

Comet 104P/Kowal

Epoch 2016 Apr. 2.0 TT = JDT 2457480.5

T 2016 Mar. 26.38558 TT Sato

g 1.1794217 (2000. 0) P Q

n 0.16746359 Peri. 200.67391 +0. 24442883 -0. 95848883
a 3.2597862 Node  235.45299 +0. 91280840 +0. 27852691
e 0.6381905 Incl. 10. 26744 +0. 32716262 -0. 06100759
P 5.89

From 400 observations 1992 Apr. 30-2004 Feb. 20, mean residual 0”.72.

Nongravitational parameters A1l = +0.60, A2 = -0.6255.

Comet 100P/Hartley

Epoch 2016 Apr. 2.0 TT = JDT 2457480.5

T 2016 Apr. 2.02451 1T Sato

g 2.0105594 (2000. 0) P Q

n 0.15529371 Peri. 181.86183 -0. 77260885 +0. 57726337
a 3.4279420 Node 37. 72507 -0. 57676898 -0. 46420826
e 0.4134792 Incl. 25.58918 -0. 26535468 -0. 67177205
P 6.35

From 182 observations 1985 June 13-2010 July 12, mean residual 0”.72.

Nongravitational parameters Al = +0.20, A2 = -0.0059.
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Comet 190P/Muel ler

Epoch 2016 Apr. 2.0 TT = JDT 2457480.5

T 2016 Apr. 7.86441 1T Sato

g 2.0331945 (2000. 0) P Q

n 0.11277923 Peri. 50.41979 +0. 89876191 -0. 43815625
a 4.2427747 Node 335.55443 +0. 38974094 +0. 81481721
e 0.5207866 Incl. 2.17268 +0. 20082091 +0. 37959454
P 8.74

From 225 observations 1998 Sept. 14-2008 Feb. 8, mean residual 0. 60.

Comet C/2013 X1 (PANSTARRS)
Epoch 2016 Apr. 2.0 TT = JDT 2457480.5

T 2016 Apr. 20.70816 TT Sato

a 1.3142572 (2000. 0) P Q

z -0.0008222 Peri. 164.45316 +0. 82526548 -0. 52100872
+/-0. 0000053 Node  130.95199 -0. 54402398 -0. 62985493
e 1.0010806 Incl. 163. 23005 -0. 15157441 -0. 57604920

From 234 observations 2013 Nov. 29-2014 Dec. 31, mean residual 0”.44.

Comet 53P/Van Biesbroeck
Epoch 2016 May 12.0 TT = JDT 2457520.5

T 2016 Apr. 29.93706 TT

a 2.4271139 (2000. 0) P

n 0.07825946 Peri. 134.19724 +0. 22945592
a b5.4130846 Node 148.92310 -0. 92260823
e 0.5516209 Incl. 6. 60840 -0. 31007100
P 12.59

From 1175 observations 1955 Jan. 15-2014 Mar.

Comet 302P/Lemmon—PANSTARRS

Epoch 2016 May 12.0 TT = JDT 2457520.5

T 2016 Apr. 30.49477 TT

a 3.3026760 (2000. 0)

n 0.11130263 Peri. 208.26687
a 4.2802168 Node 121.78147
e 0.2283858 Incl. 6. 03092
P 8.86

F

P
+0. 86421886
-0. 43954499
-0. 24479780

Sato

Q
+0. 97150456
+0. 23653883
+0.01510880

10, mean residual 0”.69
Nongravitational parameters Al = -1.66, A2 = +2.2781

Sato

Q
+0. 49512537
+0. 82940281
+0. 25873122

rom 36 observations 2007 Aug. 16-2014 May 31, mean residual 0”.51.

Comet 77P/Longmore

Epoch 2016 May 12.0 TT = JDT 2457520.5

T 2016 May 13.64644 TT

a 2.3377197 (2000. 0)

n 0.14328432 Peri. 196.72679
a 3.6169037 Node 14. 80348
e 0.3536683 Incl.  24.34590
P 6.88

F

P
-0. 85890334
-0. 40989861
-0. 30703124

Sato

Q
+0. 50118917
-0. 54944273
-0. 66852233

rom 958 observations 1981 Jan. 8-2011 Sept. 27, mean residual 07.72.

Nongravitational parameters A1l = +0.11, A2 = +0. 0465.

Comet G/2011 KP36 (Spacewatch)

Epoch 2016 May 12.0 TT = JDT 2457520.5

T 2016 May 26.89675 TT

a 4.8833520

n 0.00414000 Peri
a 38.4121935 Node
e 0.8728697 Incl.
P 238.07

(2000. 0)
180. 59752
173. 40010
18. 98679

P
+0. 99445234
-0. 09510841
-0. 04493263

Sato

Q
+0. 09831693
+0. 99227844
+0. 07561264

From 518 observations 2011 May 21-2014 Nov. 20, mean residual 0. 46.
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Comet 216P/LINEAR
Epoch 2016 May 12.0 TT = JDT 2457520.5

T 2016 May 31.16315 TT Sato

a 2.149747 (2000. 0) P Q

n 0.12913714 Peri. 151.59559 -0. 87857026 -0.47761300
a 3.8764598 Node 359. 87321 +0. 40303527 -0. 74099297
e 0.4454355 Incl. 9.04816 +0. 25627499 -0.47203310
P 7.63

From 148 observations 2001 Feb. 1-2009 Apr. 29, mean residual 0”.79.

Comet 157P/Tritton
Epoch 2016 June 21.0 TT = JDT 2457560.5

T 2016 June 10.36352 TT Sato

g 1.3580853 (2000. 0) P Q

n 0.15663163 Peri. 148.90091 +0. 01557407 -0. 99382987
a 3.4083936 Node 299.99981 +0. 88934719 +0. 06396331
e 0.6015468 Incl. 7.28499 +0. 45696720 -0. 09061398
P 6.29

From 962 observations 2003 Oct. 7-2010 May 28, mean residual 0. 70.

Comet 118P/Shoemaker-Levy
Epoch 2016 June 21.0 TT = JDT 2457560.5

T 2016 June 16.97120 TT Sato

g 1.9800699 (2000. 0) P Q

n 0.15299074 Peri. 302.33753 -0. 07528486 -0. 99469282
a 3.4622569 Node 151.72666 +0. 95741046 -0. 09176464
e 0.4280985 Incl. 8.51432 +0. 27874252 +0. 04653440
P 6.44

From 1815 observations 1991 Feb. 12-2014 Aug. 3, mean residual 0”.79.

Nongravitational parameters A1 = -0.12, A2 = +0. 2846

Comet 81P/Wild
Epoch 2016 July 31.0 TT = JDT 2457600.5

T 2016 July 20.31580 TT Sato

g 1.5921674 (2000. 0) P Q

n 0.15386315 Peri. 41.69739 -0. 99854199 -0.03715414

a 3.4491570 Node 136. 12595 +0. 02059932 -0. 93281247

e 0.5383894 Incl. 3. 23900 +0. 04989560 -0. 35844171

P 6.41

From 4049 observations 1996 Aug. 17-2014 Nov. 20, mean residual 0”.65

Nongravitational parameters A1 = -0.05, A2 = +0.0160.

Comet 150P/LONEOS
Epoch 2016 July 31.0 TT = JDT 2457600.5

T 2016 July 24.93808 TT Sato

g 1.7597020 (2000. 0) P Q

n 0.12875256 Peri. 245.67829 -0. 88079015 -0. 35162860
a 3.8841751 Node 272.42670 +0. 45901717 -0. 79847549
e 0.5469561 Incl. 18.50613 -0. 11624090 -0. 48866576
P 7.66

From 301 observations 1978 Mar. 6-2014 Oct. 2, mean residual 0”.56

Comet 9P/Tempel
Epoch 2016 July 31.0 TT = JDT 2457600.5

T 2016 Aug. 2.58231 TT Sato

g 1.5425391 (2000. 0) P Q

n 0.17668236 Peri. 179.20622 -0. 37510776 +0.91136610

a 3.1453858 Node 68. 74951 -0. 85148727 -0. 26650699

e 0.5095867 Incl. 10. 47400 -0. 36641997 -0. 31366519

P 5.58

From 5485 observations 1982 Dec. 11-2014 Dec. 24, mean residual 0”.55.

Nongravitational parameters A1 = +0.01, A2 = -0.0037
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Comet C/2014 R3 (PANSTARRS)
Epoch 2016 July 31.0 TT = JDT 2457600.5

T 2016 Aug. 7.23054 TT Sato

a 1.2795270 (2000. 0) P Q

z +0.0001111 Peri. 113.33059 -0. 36217576 -0. 82358695
+/-0. 0001346 Node 334.11617 -0. 21769059 +0. 53008015
e 0.9991912 Incl.  90.83904 +0. 90633301 -0. 20179092

From 44 observations 2014 Sept. 6-0ct. 28, mean residual 0. 35.

Comet 43P/Wolf-Harrington
Epoch 2016 July 31.0 TT = JDT 2457600.5

T 2016 Aug. 19.68491 TT Sato

g 1.3579462 (2000. 0) P Q

n 0.16082018 Peri. 191.59794 +0. 15627985 -0. 95336975

a 3.3489528 Node 249.83304 +0. 92678361 +0. 23193065

e 0.5945162 Incl. 15. 96525 +0. 34153879 -0.19311728

P 6.13

From 2456 observations 1996 June 15-2011 June 26, mean residual 07.74

Nongravitational parameters Al = +0.62, A2 = +0.2181

Comet P/1999 V1 (Catalina)
Epoch 2016 Sept. 9.0 TT = JDT 2457640.5

T 2016 Aug. 30.84731 TT Sato

q 2.9529944 (2000. 0) P Q

n 0.05849793 Peri. 186.94249 -0. 51574375 -0. 82114130
a 6.5721741 Node 294.37509 +0. 79838404 -0. 35715461
e 0.5506823 Incl.  15.56467 +0. 31079143 -0. 44516013
P 16.85

From 97 observations 1999 Nov. 5-2000 Apr. 24, mean residual 0”.74.

Comet 314P/Montani
Epoch 2016 Oct.

T 2016 Oct. 7.99878 TT

fo)

n
a
€
P
F

Comet 94P/Russel |
Epoch 2016 Oct.

4.2338478
0. 05037316
1.2611136
0.4169148
19.57

Peri.
Node
Incl.

19.0 TT = JDT 2457680.5

(2000. 0)

213. 75036

267. 70432
3. 97859

19.0 TT = JDT 2457680.5

P
-0. 52048611
+0. 79794528
+0. 30393673

Sato

Q
-0. 85105102
-0. 45588990
-0. 26053133

rom 105 observations 1997 Apr. 9-2014 Nov. 28, mean residual 0”.60.

T 2016 Oct. 27.66980 TT Sato

q 2.2299882 (2000. 0) P Q

n 0.14982441 Peri. 92. 77354 -0. 95409149 -0. 28168261

a 3.5108667 Node 70. 88170 +0. 21363755 -0. 87824413

e 0.3648326 Incl. 6. 18553 +0. 20992481 -0. 38644813

P 6.58

From 1007 observations 1984 Mar. 2-2014 Sept. 19, mean residual 0”.65

Comet P/2008 T1 (Boattini)
Epoch 2016 Nov. 28.0 TT = JDT 2457720.5

T 2016 Nov. 18.26711 TT Sato

g 3.0630036 (2000. 0) P Q

n 0.11246420 Peri.  35.80773 +0. 84334454 +0. 53631613
a 4.2506940 Node 291.72541 -0. 50108580 +0. 76220136
e 0.2794109 Incl. 2.07832 -0.19412112 +0. 36251083
P 8.76

From 236 observations 2008 Sept. 2-2009 Dec. 11, mean residual 0”.64.
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Comet 315P/LONEOS

Epoch 2016 Nov. 28.0 TT = JDT 2457720.5

T 2016 Dec. 6.83914 TT

a 2.4204450 (2000. 0)

n 0.08780352 Peri.  67.18868
a 5.0133509 Node 69. 55219
e 0.5172002 Incl.  17.91511
P 11.23

F

P
-0. 68638354
+0. 50163479
+0. 52653601

Sato

Q
-0. 66768536
-0. 72163080
-0. 18288042

rom 632 observations 2004 Nov. 3-2014 Dec. 8, mean residual 0”.70.

Comet C/2014 OE4 (PANSTARRS)
Epoch 2016 Nov. 28.0 TT = JDT 2457720.5

T 2016 Dec. 10.59685 TT
a 6.2370841

z -0.0000755 Peri
+/-0. 0000445 Node
e 1.0004708 Incl.

From 45 observations 2014 May 8-Aug

Comet 188P/LINEAR-Muel ler
16.0 TT = JDT 2457800.5

Epoch 2017 Feb.

(2000. 0)
65. 81359
240. 39985
81. 32200

T 2017 Feb. 17.06643 TT

a 2.5651445 (2000. 0)

n 0.10738179 Peri.  26.771222
a 4.3837820 Node  358.98124
e 0.4148558 Incl.  10.51134
P 9.18

F

P
-0. 08269808
-0. 747921317
+0. 65861571

Sato

Q
+0. 50433391
+0. 53859584
+0. 67495321

13, mean residual 0”.23.

P
+0. 90053760
+0. 35902429
+0. 24522150

Sato

Q
-0. 43476603
+0. 74781887
+0. 50174240

rom 867 observations 1998 Sept. 17-2009 Apr. 21, mean residual 0. 67.

Comet 2P/Encke

Epoch 2017 Mar. 28.0 TT = JDT 2457840.5

T 2017 Mar. 10.09023 TT
g 0.3358944

n 0.29903886 Peri
a 2.2147139 Node
e 0.8483351 Incl.
P 3.30

F

rom 2491 observations 1985 July 26-2014 Sept. 24, mean
Nongravitational parameters Al = +0.01, A2 = +0.0021

Comet 176P/LINEAR

(2000. 0)
186. 56290

334. 56006
11. 77819

P
-0. 94518139
+0. 30811443
+0. 10815558

Epoch 2017 Mar. 28.0 TT = JDT 2457840.5

T 2017 Mar. 12.14486 TT

a 2.5798031 (2000. 0)

n 0.17251310 Peri.  35.35669
a 3.1958619 Node  345.97077
e 0.1927676 Incl. 0. 23452
P 571

F

P
+0. 93151582
+0. 33273975
+0. 14684188

Sato

Q
-0. 31455303
-0.77014179
-0. 55492163

residual 0”. 64.

Sato

Q
-0. 36369945
+0. 85331620
+0. 37359626

rom 531 observations 1999 Aug. 17-2014 May 6, mean residual 0. 45.

Comet 172P/Yeung

Epoch 2017 Mar. 28.0 TT = JDT 2457840.5

T 2017 Mar. 13.09561 TT
q 3.3369187

n 0.11414346 Peri
a 4.2089009 Node
e 0.2071757 Incl.
P 8.63

From 361 observations 1993 Oct. 20-2013

From CHB 2014.

(2000. 0)

209. 12686
30. 88974
11.23724

P
-0. 50453979
-0. 74961818
-0. 42838323
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Sato

Q
+0. 85757252
-0.37761190
-0. 34925437

Nov. 27, mean residual 0”.55.



Comet P/2001 F1 (NEAT)

Epoch 2017 May 7.0 TT = JDT 2457880.5

T 2017 May 5.68385 TT

qg 4.1845149 (2000. 0) P

n 0.05900816 Peri. 80. 51569 -0. 93891952
a 6.5342337 Node 92. 65346 -0. 01666374
e 0.3596013 Incl. 19. 05405 +0. 34373312
P 16.70

From 133 observations 2001 Feb. 24-2002

Comet G/2014 B1 (Schwartz)

Epoch 2017 Sept. 4.0 TT = JDT 2458000.5

T 2017 Sept. 10.03488 TT

a 9.5648187

z -0.0002468 Peri
+/-0. 0005268 Node
e 1.0023609 Incl.

(2000. 0) P
345. 77989 -0. 84961245
161. 38020 +0. 51832130

28. 37541 +0. 09747673

Sato

Q
-0. 10992040
-0. 93198368
-0. 34543296

July 22, mean residual 0. 69.

Sato

Q
-0. 50510756
-0. 85284580
+0. 13236466

From 53 observations 2014 Jan. 28-Mar. 26, mean residual 0”.47

Comet 65P/Gunn

Epoch 2017 Oct. 14.0 TT = JDT 2458040.5

T 2017 Oct. 16.81040 TT

Sato

a 2.9100523 (2000. 0) P Q

n 0.12895861 Peri. 213.53864 +0. 09060633 +0. 98585940
a 3.8800365 Node 62.01990 -0. 87503720 +0. 14639450
e 0.2499936 Incl. 9.18517 -0. 47550015 -0. 08154683
P 7.64

From 2710 observations 2004 June 23-2014 Dec. 2, mean residual 0”.70.

Nongravitational parameters Al = +0.72, A2 = -0. 3051

Comet 74P/Smirnova—Chernykh
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Jan. 26.71625 TT Sato

g 3.5364696 (2000. 0) P Q

n 0.11627446 Peri. 87.13584 -0. 95562114 -0. 27209491
a 4.1573172 Node 77.05567 +0. 20252689 -0. 88515297
e 0.1493385 Incl. 6. 65392 +0. 21394182 -0. 37745011
P 8.48

From 2493 observations 1995 May 8-2014 Dec. 10, mean residual 0”.67

Comet G/2010 U3 (Boattini)
Epoch 2019 Mar. 18.0 TT = JDT 2458560.5

T 2019 Feb. 26.59554 TT Sato

a 8.4457253 (2000. 0) P Q

z +0.0001915 Peri.  88.08450 -0. 36201987 -0. 74306965
+/-0. 0000027 Node  43.06717 +0. 07257550 -0. 62443050
e 0.9983829 Incl.  55.512056 +0. 92934085 -0. 24069492

From 289 observations 2010 Oct. 31-2014 Dec. 17, mean residual 0”.70.

Comet 29P/Schwassmann-Wachmann
Epoch 2019 Mar. 18.0 TT = JDT 2458560.5

T 2019 Mar. 7.75055 TT Sato

g 5.7668178 (2000. 0) P Q

n 0.06662631 Peri.  47.77400 +0. 99270167 -0. 00956412
a 6.0261355 Node 312.39470 -0. 05135585 +0. 86841730
e 0.0430322 Incl. 9. 36831 +0. 10911452 +0. 49574178
P 14.79

From 19381 observations 1902 Mar. 5-2014 Nov. 6, mean residual 0”.67
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References

D/1894 F1 (Denning) [Orbit 1]

Epoch 2014 July 2.0 TT = JDT 2456840.5

T 2014 June 28.16754 TT

a 1.1676366

n 0.13195234 Peri
a 3.8211257 Node
e 0.6944260 Incl.
P 1.47

From 120 observations 1894 Mar.

(2000. 0)

198. 37246

297. 41701
1. 42609

From Williams's orbit (1993)

Comet P/2015 A3 (PANSTARRS)

Epoch 2015 Feb. 27.0 TT = JDT 2457080.5

T 2015 Feb. 22.65772 TT

a 1.1545426 (2000. 0)

n 0.04621363 Peri. 249.42743
a 7.6905247 Node 277.08719
e 0.8498747 Incl. 172.51598
P 21.33

F

27-June

P
-0. 71669578
+0. 64291891
+0. 27018963

Sato

Q
-0. 69703594
-0. 64811584
-0. 30673565

5, mean residual 2”.6.

P
+0. 87780526
+0. 47351716
+0. 07238393

Sato

Q
+0. 46124962
-0. 79476509
-0. 39445815

rom 35 observations 2015 Jan. 8-24, mean residual 0”.37

D/1884 01 (Barnard)

Epoch 2015 Feb. 27.0 TT = JDT 2457080.5

T 2015 Mar. 13.93824 TT

a 1.3213749

n 0.18206357 Peri
a 3.0830981 Node
e 0.5714133 Incl.
P 541

From 179 observations 1884 July 24-Nov

(2000. 0)

339. 82215

332. 90301
9.30470

From Buckley' s orbit (1979)

Comet D/1918 W1 (Schorr)

Epoch 2016 May 12.0 TT = JDT 2457520.5

T 2016 May 4.47255 TT

a 2.8710267

n 0.11530635 Peri
a 4.1805546 Node
e 0.3132426 Incl.
P 8.55

(2000. 0)

326. 87383
75.92108
6. 78095

P
+0. 68054966
-0. 64810634
-0. 34177525

8, mean residual is not availble.

P
+0. 73008234
+0. 64983531
+0. 21140917

Sato

Q
+0. 72899126
+0. 55204095
+0. 40474996

Sato

Q
-0. 67369379
+0. 63259847
+0. 38204168

From 18 observations 1918 Nov. 23-Dec. 31, mean residual 17.44.
From Muraoka's orbit (CHB 2006)

Comet P/2011 A2 (Scotti)

Epoch 2016 June 21.0 TT = JDT 2457560.5

T 2016 June 13.96672 TT

a 1.5528892 (2000. 0)

n 0.18013695 Peri.  94.64843
a 3.1050423 Node 54. 67521
e 0.4998815 Incl. 4.47532
P 5.47

F

P
-0. 85758344
+0. 43553990
+0. 27359759

Sato

Q
-0. 51038967
-0. 78644577
-0. 34785836

rom 232 observations 2011 Jan. 11-May 12, mean residual 0”. 61

Comet P/2010 N1 (WISE)

Epoch 2016 July 31.0 TT = JDT 2457600.5

T 2016 July 13.82393 TT

a 1.6549416 (2000. 0)

n 0.16535345 Peri. 160.85154
a 3.2874605 Node 106. 10280
e 0.4965897 Incl.  15.36391
P 5.96

F

P
-0. 04186907
-0. 94777295
-0. 31618572

Sato

Q
+0. 96615185
+0. 04222106
-0. 25449555

rom 52 observations 2010 Apr. 13-Aug. 9, mean residual 0”.57
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Comet P/2009 K1
Epoch 2016 July 31.0 TT = JDT 2457600.5

(Gibbs)

T 2016 July 24.37288 TT

o

n
a
€
P
F

1. 3397447
0. 13893977
3.6919148
0.6371139
1.09

Peri.
Node
Incl.

(2000. 0)
27. 43230
172. 77095
5. 714395

rom 121 observations 2009 Apr. 24-Sept

P
-0. 93818237
-0. 33308914
-0. 09415659

Sato

Q
+0. 34591217
-0. 89231070
-0. 29004550

18, mean residual 0”.67

Comet D/1978 R1 (Haneda—-Campos) [Orbit 2]

Epoch 2016 Nov. 28.0 TT = JDT 2457720.5

T 2016 Nov. 9.94843 TT

o

n
a
€
P
F

1. 2871096
0. 15298541
3. 4623373
0. 6282541
6. 44

Peri.
Node
Incl.

(2000. 0)

307. 16505
66. 52960
4.94121

P
+0. 96885465
+0. 24559706
+0. 03166631

Comet D/1978 R1 (Haneda—-Campos) [Orbit 1]

Epoch 2016 Nov. 28.0 TT = JDT 2457720.5

T 2016 Nov. 11.19976 TT
a 1.2869111

n 0.15297822 Peri
a 3.4624458 Node
e 0.6283231 Incl.
P 6.44

F

(2000. 0)

307. 16575
66. 52689
4.94035

Comet P/2008 J3 (McNaught)

Epoch 2016 Nov. 28.0 TT = JDT 2457720.5

T 2016 Nov. 22.89288 TT

fo)

n
a
€
P
F

2.3019794
0. 12769065
3. 9056799
0.4106073
1.72

Peri.
Node
Incl.

(2000. 0)
4.55984
9.81022

25. 35065

Comet P/2013 YG46 (Spacewatch)

Epoch 2017 Jan. 27.0 TT = JDT 2457780.5

T 2017 Jan. 28.82135 TT

o

n
a
€
P
F

1.7891411

0. 16624012
3. 2757606

0. 4538224

5.93

Peri.
Node
Incl.

(2000. 0)
242. 30830
48. 92786
1. 85831

Comet P/2003 SQ215 (NEAT-LONEOS)

Epoch 2017 Feb.

T 2017 Feb. 2.33225 TT

o

n
a
€
P
F

2. 2802644
0.07682636
5.4801934
0. 5839080
12.83

Peri.
Node
Incl.

16.0 TT = JDT 2457800.5

(2000. 0)

137. 54318

25]. 23605
5. 58218

P
+0. 96886399
+0. 24556051
+0. 03166402

P
+0. 97001735
+0. 20724331
+0. 12695096

P
+0. 35694424
-0. 80201211
-0. 47966684

P
+0. 81823392
+0. 49787605
+0. 28742424
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Sato

Q
-0. 23468813
+0. 86988069
+0. 43385374

rom 42 observations 1978 July 30-Nov. 22, mean residual 0”.95.

Sato

Q
-0. 23465469
+0. 86989173
+0. 43384968

rom 51 observations 1978 July 30-Nov. 29, mean residual 1”.10.

Sato

Q
-0. 23182837
+0. 63222278
+0. 73929017

rom 195 observations 2008 May 10-2010 Mar. 16, mean residual 0”.74.

Sato

Q
+0. 92880542
+0. 36022821
+0. 08692606

rom 54 observations 2013 Dec. 26-2014 Feb. 20, mean residual 0”.45.

Sato

Q
-0. 56700354
+0. 78141746
+0. 26056429

rom 48 observations 2003 Sept. 18-2004 Feb. 20, mean residual 07.72.



Comet P/2006 G1 (McNaught)
Epoch 2017 Feb. 16.0 TT = JDT 2457800.5

Sato

Q
+0. 89239395
-0. 45109059
+0. 01226049

T 2017 Feb. 3.19761 TT

q 2.7815581 (2000. 0) p

n 0.08756010 Peri. 308.48516 -0. 36165427

a 5.0226380 Node 298.26022 -0. 73118324

e 0.4461958 Incl. 17.84298 -0. 57842654

P 11.26

From 126 observations 2006 Apr. 5-Aug. 29, mean residual 0”.57

Comet P/2007 T6 (Catalina)
Epoch 2017 Feb. 16.0 TT = JDT 2457800.5
T 2017 Feb. 15.44881 TT

g 2.2207802 (2000. 0) p

n 0.10407943 Peri. 335.89935 +0. 17134648

a 4.4760279 Node 102.51391 +0. 95410314

e 0.5038502 Incl. 22.18238 +0. 24561672

P 947

From 285 observations 2007 Oct. 6-2008 June 10, mean residual 0”.77

Comet 18D/Perrine-Mrkos [Orbit 2]
Epoch 2017 Feb. 16.0 TT = JDT 2457800.5
T 2017 Feb. 26.21747 1T

a 1.6463195 (2000. 0) P

n 0.12525851 Peri. 157.02101 +0. 80515027
a 3.9560753 Node 237.95410 +0. 48902276
e 0.5838503 Incl.  16.87627 +0. 33554402
P 1.87

From 22 observations 1961-1968, mean residual 2”.39.

From Muraoka’'s orbit (CHB 2009)

Comet P/1999 XN120 (Catalina)
Epoch 2017 June 16.0 TT = JDT 2457920.5
T 2017 June 12.51782 TT

g 3.2972310 (2000. 0) P

n 0.11524014 Peri. 162.03508 +0. 04547400
a 4.1821556 Node  285.29287 +0. 90544300
e 0.2115953 Incl. 5. 02871 +0. 42202499
P 8.55

From 71 observations 1999 Nov. 3-2000 Mar. 30, mean

Comet P/2000 S1 (Skiff)
Epoch 2017 June 16.0 TT = JDT 2457920.5
T 2017 June 24.83185 TT

Sato

Q
-0. 91366534
+0. 06061670
+0. 40192196

Sato

Q
-0. 53961337
+0. 83879798
+0. 07235577

Sato

Q
-0. 99538095
+0. 07682547
-0.05757274

residual 0”.62.

Sato

Q
+0. 40654708
+0. 72219408
+0. 55960270

g 2.5360913 (2000. 0) p

n 0.05776139 Peri. 309.09008 +0. 89781564

a 6.6279255 Node 28. 15750 -0. 20233096

e 0.6173627 Incl. 21.01823 -0. 39113841

P 17.06

From 168 observations 2000 Aug. 26-Dec. 22, mean residual 0”.76.

D/1894 F1 (Denning) [Orbit 2]
Epoch 2017 June 16.0 TT = JDT 2457920.5
T 2017 June 26.03781 TT

1. 6166561 (2000. 0) P
0. 10271599 Peri. 102.66382 -0. 62952973
4.5155504 Node 26. 38012 +0. 69547485

0. 6419803 Incl.
9.60

2.41960 +0. 34642034

oD » SO

Sato

Q
-0. 77674993
-0. 57409463
-0. 25898824

From 142 observations 1894 Mar. 27-June 5, mean residual 2”.72.

From Muraoka’'s orbit (CHB 2006)
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Comet 18D/Perrine-Mrkos [Orbit 3]

Epoch 2017 July 26.0 TT = JDT 2457960.5

T 2017 July 22.96903 TT

a 1.7571248
0. 11823719 Peri
41111815 Node

8.34

n
a
e 0.5725986
P
F

Incl.

(2000. 0)
153. 44229

231. 43124
15.20247

P
+0. 84511634
+0. 43189198
+0. 31503602

Sato

Q
-0. 48676486
+0. 86531999
+0. 11950435

rom 36 observations 1955 Oct. 20-1968 Dec. 26, mean residual 2”.01

Nongravitational parameters Al = +2.98, A2 = -0.4907

Comet P/2010 P4 (WISE)

Epoch 2017 Sept. 4.0 TT = JDT 2458000.5

T 2017 Aug. 18.34103 TT

a 1.8607315
0.13816727 Peri
3. 7056631 Node

1.13

n
a
e 0.4978681
P
F

Incl.

(2000. 0)

354. 15556
2.23359
24.07862

P
+0. 99766950
-0. 03313391
-0. 05964659

Sato

Q
+0. 06635310
+0. 67485725
+0. 73495915

rom 61 observations 2010 Aug. 6-2011 Jan. 2, mean residual 0”.58.

Comet P/2010 H2 (Vales)

Epoch 2017 Sept. 4.0 TT = JDT 2458000.5

T 2017 Sept. 15.86843 TT
a 3.0965370
0. 13065115 Peri

n

a 3.8464541
e 0.1949632
P

F

1.54

Node
Incl.

(2000. 0)
129. 52406
64. 26633
14. 26389

P
-0. 94975271
-0. 30377265
+0. 07544513

Sato

Q
+0. 22069691
-0. 82084709
-0. 52678547

rom 1598 observations 2010 Apr. 16-July 14, mean residual 07. 47

Comet P/2004 T1
Epoch 2017 Oct.

T 2017 Oct. 13.26078 TT
a 1.7159662
0. 15202516 Peri
3. 4769017 Node

6. 48

rom 455 observations 2004 July 16-2005

n
a
e 0.5064669
P
F

Incl.

(L INEAR-NEAT)
14.0 TT = JDT 2458040.5

(2000. 0)

336. 34483
51. 45919
11. 03285

Comet 18D/Perrine-Mrkos [Orbit 1]

Epoch 2017 Oct.

T 2017 Oct. 21.23154 TT
a 1.7927378
0. 11460626 Peri
4.1975624 Node

8. 60

rom 27 observations 1955 to 1969, mean residual 3”.02.
Nongravitational parameters Al = +1.15, A2 = -0.4481

n
a
e 0.5729098
P
F

Incl.

14.0 TT = JDT 2458040.5

(2000. 0)
152. 14641

236. 16433
13. 34594

From Muraoka's orbit (CHB 2009)

Comet P/2010 D1
Epoch 2018 Jan. 2.0 TT = JDT 2458120.5

(WISE)

T 2017 Dec. 18.88891 TT
a 2.6896035
0. 11590298 Peri
4.1661955 Node

8.50

n
a
e 0.3544222
P
F

Incl.

(2000. 0)

226. 13847

160. 80754
9.62967

P
+0. 87874792
+0. 46274066
+0. 11693233

Sato

Q
-0. 45320714
+0. 73215206
+0. 50848466

Mar. 7, mean residual 0”. 66.

P
+0. 86482030
+0. 40699929
+0. 29400242

P
+0. 88809412
+0. 45493089
+0. 06577784

Sato

Q
-0.46347516
+0. 87231422
+0. 15575199

Sato

Q
-0. 45636032
+0. 85552136
+0. 24457812

rom 16 observations 2009 Nov. 9-2010 Feb. 20, mean residual 0”.57
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Comet P/2009 S2 (McNaught)

Epoch 2018 Jan. 2.0 TT = JDT 2458120.5

T 2017 Dec. 20.99894 TT

o

n
a
€
P
F

2.2140042
0. 11570575
4.1709286
0.4691819
8.52

Peri.
Node
Incl.

(2000. 0)
230. 39337
121. 57366
28. 41389

Comet P/1998 VS24 (LINEAR)

Epoch 2018 Jan. 2.0 TT = JDT 2458120.5

T 2018 Jan. 19.18926 TT

g 3.4386887 (2000. 0)

n 0.10207450 Peri. 244.94979
a 4.5344492 Node 159. 05304
e 0.2416524 Incl. 5.02236
P 9.66

From 47 observations 1998 Oct

Comet P/2010 J5 (McNaught)

Epoch 2018 Feb.

T 2018 Jan. 29.26033 TT

fo)

n
a
€
P
F

Comet P/2006 F1
Epoch 2018 Mar. 23.0 TT = JDT 2458200.5

3. 7508630
0.11767789
4.1241976
0. 0905230
8.38

Peri.
Node
Incl.

T 2018 Mar. 14.88476 TT
a 4.1082508

n 0.09766923 Peri
a 4.6697921 Node
e 0.1202498 Incl.
P 10.09

F

Comet P/2008 T4 (Hill)

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 May 29.66538 TT

o

n
a
€
P
F

2. 5265382
0. 10440508
44667155
0. 4343633
9.44

Peri.
Node
Incl.

Comet P/2001 T3 (NEAT)

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 10.93847 TT

o

n
a
€
P
F

2. 4853449
0. 06021593
6. 4465659
0. 6144699
16. 37

Peri.
Node
Incl.

11.0 TT = JDT 2458160.5

(2000. 0)
146. 68855
65. 52147
1. 36290

(Kowalski)

(2000. 0)
186. 147176
124. 74765
21. 28038

rom 216 observations 2005 May 10-2007 Sept. 1,

(2000. 0)
1.53794
4460897
6. 30881

(2000. 0)

356. 718276
55. 16332
19. 39753

P
+0. 91111469
-0. 02697091
-0. 41126948

P
+0. 71806205
+0. 66593646
+0. 20227587

P
-0. 84197859
-0. 51875746
-0. 14819833

P
+0. 64868032
-0. 68188806
-0. 33799781

P
+0. 69292570
+0. 66033414
+0. 28950440

P
+0. 61378810
+0. 73153767
+0. 29684474
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Sato

Q
+0. 07431251
+0. 99225290
+0. 09955822

rom 71 observations 2008 May 30-2010 Jan. 26, mean residual 0”. 61

Sato

Q
-0. 69527502
+0. 67330157
+0. 25151070

14-1999 Jan. 14, mean residual 0. 66

Sato

Q
+0. 52675272
-0. 73106099
-0. 43368352

rom 112 observations 2005 Nov. 1-2011 Aug. 26, mean residual 0”.58.

Sato

Q
+0. 70020306
+0. 70874252
-0. 08602162

mean residual 0”. 71

Sato

Q
-0.71686734
+0. 58799318
+0. 37465348

rom 263 observations 2008 Sept. 28-2009 Feb. 27, mean residual 0”.59.

Sato

Q
-0. 74091424
+0. 40393408
+0. 53654762

rom 146 observations 2001 Aug. 20-2002 Feb. 7, mean residual 0”. 61



Comet P/2002 EJ57 (LINEAR)

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 18.53987 TT
a 2.6272068
0. 06000514 Peri
6. 4616551 Node

16. 43

rom 57 observations 2002 Feb

Comet P/2005 R1
Epoch 2018 Aug. 30.0 TT = JDT 2458360.5

n
a
e 0.5934158
P
F

Incl.

(NEAT)

T 2018 Sept. 14.32838 TT
a 2.0677858
0. 07589049 Peri
5. 52561553 Node

12.99

n
a
e 0.6257506
P
F

Incl.

(2000. 0)

167. 02122

330. 43210
4.97681

(2000. 0)
118. 80130

257. 97849
15. 48437

P
-0. 73714449
+0. 61196693
+0. 28655625

16-May 12, mean residual

P
+0. 92631227
+0. 17788997
+0. 33211554

Sato

Q
-0. 67437782
-0. 63937524
-0. 36934247

0”. 59.

Sato

Q
-0. 27159090
+0. 92623813
+0. 26138346

rom 355 observations 2005 July 5-2006 Jan. 28, mean residual 0”.59.

Comet P/2001 R6 (LINEAR-Skiff)

Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

T 2018 Oct. 4.24891 TT

a 2.1910765
0. 11529116 Peri
4.1809218 Node

8.55

rom 99 observations 2001 Aug

Comet P/2010 Al
Epoch 2018 Oct. 9.0 TT = JDT 2458400. 5

n
a
e 0.4759346
P
F

Incl.

(Hill)

T 2018 Oct. 14.26134 TT
a 1.9574079
0. 10715595 Peri
4.3899394 Node

9.20

n
a
e 0.5541151
P
F

Incl.

(2000. 0)

308. 47544
67. 33511
17. 37940

(2000. 0)
13. 29608
47.31539
10. 30829

19-2002 Feb. 1,

P
+0. 92918791
+0. 355662777
-0. 10069117

P
+0. 49345816
+0. 78073394
+0. 38334522

Sato

Q
-0. 24624704
+0. 79880548
+0. 54888269

mean residual 0”.69.

Sato

Q
-0. 85976500
+0. 37119257
+0. 35074239

rom 159 observations 2010 Jan. 6-Mar. 17, mean residual 0”.70.

Comet P/2008 02 (McNaught)

Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

T 2018 Oct. 19.88832 TT
g 3.8151751
0. 10332246 Peri
4.4978630 Node

9.54

rom 405 observations 2008 July 28-2009

Comet P/2006 D1
Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

n
a
e 0.1517805
P
F

Incl.

(Hill)

T 2018 Dec. 21.44783 TT

g 1.8951424
0.07511958 Peri
5. 5628917 Node

13.12

n
a
e 0.6593242
P
F

Incl.

(2000. 0)
26. 94344

325. 84392
9.51113

(2000. 0)
119. 42596

359. 96407
17. 36471

P
+0. 98858995
-0. 14970294
+0. 01670140

Sato

Q
+0. 11867184
+0. 84232440
+0. 52574385

Dec. 9, mean residual 0”.64

P
-0. 49077703
+0. 65957887
+0. 56929221

Sato

Q
-0. 87128518
-0. 37138685
-0. 32083319

rom 80 observations 2005 Dec. 5-2006 Apr. 7, mean residual 0”.55.
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Comet P/2007 V1
Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

(Larson)

T 2019 Jan. 12.10062 TT Sato
a 2.6767413 (2000. 0) P Q
0. 08871963 Peri.  51.60586 +0. 50882626 -0. 86048347
4.9787798 Node 1.93494 +0. 72014879 +0. 40906041
Incl.  10.75813 +0. 47167950 +0. 30370672

n

a

e 0.4623700
P 11.11

F

rom 185 observations 2007 Sept. 10-2008 Mar. 3, mean residual 0”.63.

Comet P/2007 T4 (Gibbs)

Epoch 2019 July 16.0 TT = JDT 2458680.5

T 2019 July 23.65264 TT Sato

g 2.0050243 (2000. 0) P Q

n 0.08193580 Peri. 42.42394 +0. 21727170 -0. 94518569
a 5.2499310 Node 37. 05887 +0. 75131903 +0. 00251523
e 0.6180856 Incl.  23.85877 +0. 62314743 +0. 32652363
P 12.03

From 64 observations 2007 Oct. 12-2008 Apr. 25, mean residual 0. 70.

Comet P/2008 Y1
Epoch 2019 Aug. 25.0 TT = JDT 2458720.5

T 2019 Sept. 10.64729 TT Sato

g 1.2678134 (2000. 0) P Q

n 0.09354592 Peri. 162.80752 +0. 46373943 -0. 87277371
a 4.8060265 Node 259. 33646 +0. 79354713 +0. 48564624
e 0.7362034 Incl. 8.91860 +0. 39399073 +0. 04912916
P 10.54

From 160 observations 2008 Dec. 22-2009 Apr. 13, mean residual 0”.63.

(Boattini)

Comet P/2000 S4 (LINEAR-Spacewatch)

Epoch 2019 Oct. 4.0 TT = JDT 2458760.5

T 2019 Sept. 23.39159 TT Sato

q 2.2654184 (2000. 0) P Q

n 0.05199774 Peri. 173.08431 +0. 97546992 +0. 21406094
a 7.1090747 Node 173.79822 -0.21778760 +0. 97241450
e 0.6813343 Incl.  28.37800 -0. 03204672 -0. 09267126
P 18.95

From 35 observations 2000 Sept. 1-Nov. 21, mean residual 0”.67

Comet P/2005 GF8 (LONEOS)
Epoch 2019 Oct. 4.0 TT = JDT 2458760.5

T 2019 Sept. 30.71597 TT Sato

g 2.8308946 (2000. 0) P Q

n 0.06941511 Peri. 285.40276 -0. 49545468 +0. 86850867
a 5.8636320 Node 314.88775 -0. 78876352 -0. 45694213
e 0.5172114 Incl. 1.19232 -0. 36383619 -0. 19208481
P 14.20

From 214 observations 2005 Apr. 2-Sept. 15, mean residual 0. 61.

Comet P/2009 SK280 (Spacewatch-Hill)
Epoch 2019 Oct. 4.0 TT = JDT 2458760.5

T 2019 Oct. 23.96850 TT Sato

g 4.2087510 (2000. 0) P Q

n 0.09426334 Peri. 327.96216 +0. 98363892 -0. 05490616
a 4.7816102 Node 36. 41850 +0. 14777834 +0. 79064032
e 0.1198047 Incl.  16.79881 -0.10303414 +0. 60981407
P 10.46

From 88 observations 2009 Sept. 17-2011 Dec. 23, mean residual 0”.52.
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Comet P/2003 F2 (NEAT)
Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Nov. 11.96905 TT Sato

g 2.9699870 (2000. 0) P Q

n 0.05969567 Peri. 191.82454 -0. 98184012 +0. 18968342
a 6.4839673 Node 359.09124 -0. 15349811 -0. 80419643
e 0.5419491 Incl. 11.60601 -0.11148234 -0. 56328350
P 16.51

From 74 observations 2003 Mar. 27-May 28, mean residual 0. 64.

Comet P/2006 H1 (McNaught)
Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2019 Dec. 7.45448 TT Sato

a 2.4226579 (2000. 0) P Q

n 0.07103453 Peri. 309.27800 +0. 63169207 +0. 77521930
a b5.7741721 Node  359.89445 -0. 62537704 +0. 50928087
e 0.5804320 Incl.  12.80409 -0. 45811426 +0. 37372187
P 13.88

F

rom 213 observations 2006 Apr. 29-Nov. 26, mean residual 0”.58.

- 4] -



Comet 95P/(2060) Chiron

Epoch = 2015 June 27.0 1T
T = 1996 Feb. 17.74644 TT

Peri. = 339. 40411 e = 0.3824775
Node = 209.25247 2000.0 a = 13.6370550 AU
Incl. = 6.94179 n= 0.01957146

q = 8.4211883 AU P = 50.36 years

H= 58, G=0.15
Oh TT R.A. (2000) Decl. Delta r Daily motion V Elong.

2015/16 h m o m : 0

Jan. 8 22 53.33 -02 06.9 18.530 18.010 +0.17 +0.8 18.7 56.8
Jan. 18 22 55.00 -01 59.4 18.673 18.017 +0.19 +0.9 18.7 4].1
Jan. 28 22 56.88 -01 50.0 18.796 18.025 +0.21 +1.1 18.7 37.5
Feb. 7 22 58.94 -01 39.2 18.897 18.032 +0.22 +1.2 18.7 28.0
Feb. 17 23 01.12 -01 27.1 18.973 18.039 +0.23 +1.3 18.6 18.6
Feb. 27 23 03.39 -01 14.1 19.022 18.046 +0.23 +1.4 18.6 9.7
Mar. 9 23 05.68 -01 00.4 19.043 18.054 +0.23 +1.4 18.5 4.5
Mar. 19 23 07.96 -00 46.4 19.037 18.061 +0.22 +1.4 18.6 11.0
Mar. 29 23 10.18 -00 32.3 19.003 18.068 +0.21 +1.4 18.6 19.9
Apr. 8 23 12.28 -00 18.5 18.944 18.075 +0.20 +1.3 18.7 29.0
Apr. 18 23 14.24 -00 05.2 18.860 18.082 +0.18 +1.2 18.7 38.2
Apr. 28 23 16.00 +00 07.2 18.755 18.089 +0.15 +1.1 18.7 47.4
May 8 23 17.53 +00 18.4 18.631 18.096 +0.13 +1.0 18.7 56.6
May 18 23 18.81 +00 28.3 18.492 18.103 +0.10 +0.8 18.7 65.9
May 28 23 19.79 +00 36.6 18.342 18.110 +0.07 +0.6 18.7 /5.2
June 7 23 20.47 +00 43.0 18.185 18.117 +0.04 +0.4 18.7 84.6
June 17 23 20.83 +00 47.4 18.025 18.124 0.00 +0.2 18.7 94.0
June 27 23 20.86 +00 49.8 17.867 18.130 -0.03 0.0 18.7 103.5
July 7 23 20.56 +00 49.9 17.71518.137 -0.06 -0.2 18.6 113.0
July 17 23 19.94 +00 47.9 17.575 18.144 -0.09 -0.4 18.6 122.7
July 27 23 19.03 +00 43.7 17.450 18.151 -0.12 -0.6 18.6 132.4
Aug. 6 23 17.86 +00 37.6 17.345 18.157 -0.14 -0.8 18.5 142.2
Aug. 16 23 16.48 +00 29.7 17.263 18.164 -0.15 -0.9 18.5 152.1
Aug. 26 23 14.93 +00 20.3 17.207 18.171 -0.16 -1.1 18.4 161.9
Sept. 5 23 13.28 +00 09.8 17.180 18.177 -0.17 -1.1 18.4 171.2
Sept.15 23 11.59 -00 01.6 17.182 18.184 -0.17 -1.2 18.3 174.5
Sept.25 23 09.94 -00 13.2 17.21518.190 -0.16 -1.1 18.4 166.2
Oct. 5 23 08.39 -00 24.6 17.276 18.197 -0.14 -1.1 18.5 156.3
Oct. 15 23 07.01 -00 35.5 17.366 18.203 -0.12 -1.0 18.5 146.2
Oct. 25 23 05.85 -00 45.4 17.481 18.210 -0.09 -0.8 18.6 136.0
Nov. 4 23 04.96 -00 53.9 17.618 18.216 -0.06 -0.7 18.6 125.8
Nov. 14 23 04.38 -01 00.6 17.772 18.222 -0.02 -0.5 18.6 115.7
Nov. 24 23 04.14 -01 05.4 17.940 18.229 +0.01 -0.3 18.7 105.5
Dec. 4 23 04.25-01 08.1 18.115 18.235 +0.05 0.0 18.7 95.4
Dec. 14 23 04.71 -01 08.6 18.294 18.241 +0.08 +0.2 18.7 85.4
Dec. 24 23 05.50 -01 06.9 18.470 18.248 +0.11 +0.4 18.7 75.5
Jan. 3 23 06.61 -01 02.9 18.638 18.254 +0.14 +0.6 18.8 65.6
Jan. 13 23 08.01 -00 56.9 18.795 18.260 +0.17 +0.8 18.8 55.8
Jan. 23 23 09.66 -00 49.0 18.935 18.266 +0.19 +1.0 18.7 46.1
Feb. 2 23 11.52 -00 39.5 19.055 18.272 +0.20 +1.1 18.7 36.5
Feb. 12 23 13.55 -00 28.4 19.153 18.278 +0.22 +1.2 18.7 21.0
Feb. 22 23 15.71 -00 16.2 19.225 18.284 +0.22 +1.3 18.7 11.6
Mar. 3 23 17.94 -00 03.1 19.270 18.290 +0.23 +1.4 18.6 8.7
Mar. 13 23 20.19 +00 10.6 19.287 18.296 +0.22 +1.4 18.6 4.4
Mar. 23 23 22.43 +00 24.6 19.277 18.302 +0.22 +1.4 18.7 11.8
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Comet C/2009 F4 (McNaught)
Epoch = 2015 June 27.0 1T

T = 2011 Dec. 31.51811 TT
Peri. = 260. 39323

Node = 53.56319 2000.0
Incl. = 79.38843

q = 5.4559638 AU

e = 0.9990534

ml = 3.0 +5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.

2015/16 h m o m : °

Jan. 8 03 10.22 -02 38.7 8.922 9.38/ -0.20 +3.6 17.5 115.5
Jan. 18 03 08.26 -02 02.7 9.124 9.438 -0.12 +3.9 17.5 105.7
Jan. 28 03 07.05 -01 24.1 9.335 9.489 -0.05 +4.0 17.6 96.0
Feb. 7 03 06.58 -00 43.8 9.551 9.541 +0.02 +4.1 17.7 86.5
Feb. 17 03 06.82 -00 02.4 9.766 9.592 +0.09 +4.2 17.8 71.0
Feb. 27 03 07.70 +00 39.4 9.975 9.644 +0.15 +4.2 17.8 6/.8
Mar. 9 03 09.17 +01 21.1 10.174 9.696 +0.20 +4.1 17.9 58.7
Mar. 19 03 11.15 +02 02.3 10.360 9.747 +0.24 +4.0 18.0 49.8
Mar. 29 03 13.56 +02 42.3 10.528 9.799 +0.28 +3.9 18.0 41.2
Apr. 8 03 16.32 +03 21.1 10.676 9.851 +0.30 +3.7 18.1 32.9
Apr. 18 03 19.35 +03 58.1 10.803 9.902 +0.32 +3.5 18.1 25.0
Apr. 28 03 22.57 +04 33.2 10.906 9.954 +0.33 +3.3 18.2 18.2
May 8 03 25.90 +05 06.1 10.984 10.006 +0.34 +3.1 18.2 13.7
May 18 03 29.27 +05 36.8 11.037 10.058 +0.33 +2.8 18.2 13.9
May 28 03 32.61 +06 05.0 11.064 10.110 +0.32 +2.6 18.3 18.7
June 7 03 35.83 +06 30.7 11.067 10.162 +0.30 +2.3 18.3 25.6
June 17 03 38.87 +06 53.8 11.047 10.213 +0.28 +2.1 18.3 33.3
June 27 03 41.65 +07 14.3 11.005 10.265 +0.25 +1.8 18.3 41.5
July 7 03 44.10 +07 32.3 10.942 10.317 +0.21 +1.5 18.3 49.9
July 17 03 46.17 +07 47.7 10.863 10.369 +0.16 +1.3 18.3 58.6
July 27 03 47.78 +08 00.6 10.769 10.421 +0.11 +1.1 18.3 67.4
Aug. 6 03 48.88 +08 11.1 10.664 10.473 +0.05 +0.8 18.3 76.5
Aug. 16 03 49.41 +08 19.5 10.552 10.525 -0.01 +0.6 18.3 85.7
Aug. 26 03 49.33 +08 25.8 10.439 10.577 -0.07 +0.5 18.3 95.1
Sept. 5 03 48.62 +08 30.3 10.327 10.629 -0.14 +0.3 18.3 104.8
Sept. 15 03 47.27 +08 33.3 10.223 10.681 -0.20 +0.2 18.3 114.6
Sept.25 03 45.29 +08 35.1 10.132 10.733 -0.26 +0.1 18.3 124.6
Oct. 5 03 42.72 +08 36.1 10.058 10.785 -0.31 +0.1 18.3 134.8
Oct. 15 03 39.64 +08 36.8 10.005 10.837 -0.35 +0.1 18.4 145.0
Oct. 25 03 36.13 +08 37.7 9.980 10.889 -0.38 +0.1 18.4 155.1
Nov. 4 03 32.33 +08 39.1 9.983 10.942 -0.40 +0.2 18.4 164.4
Nov. 14 03 28.38 +08 41.5 10.017 10.994 -0.40 +0.4 18.4 170.1
Nov. 24 03 24.43 +08 45.5 10.085 11.046 -0.38 +0.6 18.5 166.1
Dec. 4 03 20.63 +08 51.3 10.184 11.098 -0.35 +0.8 18.5 157.0
Dec. 14 03 17.12 +08 59.2 10.313 11.150 -0.31 +1.0 18.5 146.8
Dec. 24 03 14.03 +09 09.5 10.470 11.202 -0.26 +1.3 18.6 136.3
Jan. 3 03 11.45 +09 22.2 10.650 11.254 -0.20 +1.5 18.6 125.8
Jan. 13 03 09.45 +09 37.3 10.849 11.306 -0.14 +1.7 18.7 115.4
Jan. 23 03 08.07 +09 54.6 11.062 11.358 -0.08 +1.9 18.8 105.1
Feb. 2 03 07.31 +10 14.1 11.283 11.410 -0.01 +2.1 18.8 94.9
Feb. 12 03 07.18 +10 35.3 11.507 11.462 +0.04 +2.3 18.9 84.9
Feb. 22 03 07.62 +10 58.0 11.728 11.514 +0.10 +2.4 19.0 /5.1
Mar. 3 03 08.60 +11 22.0 11.943 11.566 +0.15 +2.5 19.0 65.4
Mar. 13 03 10.07 +11 46.9 12.145 11.617 +0.19 +2.5 19.1 55.9
Mar. 23 03 11.96 +12 12.3 12.332 11.669 +0.22 +2.6 19.1 46.6
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Comet C/2006 S3 (LONEOS)
Epoch = 2015 June 27.0 1T

T = 2012 Apr. 14.74617 TT
Peri. = 140.00204

Node = 38.35674 2000.0
Incl. = 166. 02421

q = 5.1295355 AU

e = 1.0013660

ml = 4.0+ 5 log(Delta) + 7.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.
2015/16 h m o m , o
Jan. 8 12 04.23 -10 34.0 8.537 8.791 -0.34 +0.5 15.7 101.8
Jan. 18 12 00.81 -10 29.4 8.419 8.844 -0.42 +1.0 15.7 112.6
Jan. 28 11 56.60 -10 19.0 8.315 8.897 -0.49 +1.6 15.7 123.6
Feb. 7 11 51.69 -10 02.8 8.230 8.951 -0.55 +2.2 15.7 134.6
Feb. 17 11 46.19 -09 40.9 8.171 9.004 -0.59 +2.7 15.7 145.7
Feb. 27 11 40.27 -09 14.0 8.141 9.057 -0.62 +3.1 15.7 156.4
Mar. 9 11 34.12 -08 42.7 8.145 9.110 -0.62 +3.4 15.8 165.7
Mar. 19 11 27.94 -08 08.3 8.184 9.164 -0.60 +3.6 15.8 169.2
Mar. 29 11 21.96 -07 32.1 8.259 9.217 -0.56 +3.7 15.8 162.8
Apr. 8 11 16.36 -06 55.5 8.367 9.270 -0.51 +3.6 15.9 153.0
Apr. 18 11 11.30 -06 20.0 8.507 9.324 -0.44 +3.3 15.9 142.5
Apr. 28 11 06.90 -05 46.6 8.674 9.377 -0.37 +3.0 16.0 132.0
May 8 11 03.23 -05 16.5 8.864 9.431 -0.29 +2.6 16.0 121.5
May 18 11 00.32 -04 50.3 9.071 9.485 -0.21 +2.2 16.1 111.2
May 28 10 58.18 -04 28.5 9.290 9.538 -0.14 +1.7 16.2 101.2
June 7 10 56.77 -04 11.3 9.515 9.592 -0.07 +1.3 16.3 91.3
June 17 10 56.06 -03 58.8 9.740 9.645 -0.01 +0.8 16.3 81.6
June 27 10 55.97 -03 50.8 9.962 9.699 +0.05 +0.4 16.4 72.2
July 7 10 56.43 -03 47.3 10.174 9.753 +0.09 -0.1 16.5 62.9
July 17 10 57.38 -03 47.8 10.373 9.806 +0.13 -0.4 16.5 53.7
July 27 10 58.72 -03 52.0 10.555 9.860 +0.17 -0.8 16.6 44.8
Aug. 6 11 00.39 -03 59.6 10.717 9.914 +0.19 -1.1 16.6 35.9
Aug. 16 11 02.29 -04 10.1 10.856 9.968 +0.21 -1.3 16.7 27.3
Aug. 26 11 04.36 -04 23.1 10.971 10.021 +0.22 -1.5 16.7 19.1
Sept. 5 11 06.51 -04 38.2 11.058 10.075 +0.22 -1.7 16.7 12.2
Sept.15 11 08.67 -04 54.9 11.119 10.129 +0.21 -1.8 16.8 9.7
Sept.25 11 10.76 -05 12.6 11.151 10.183 +0.19 -1.8 16.8 14.4
Oct. 5 11 12.71 -05 31.1 11.156 10.236 +0.17 -1.9 16.8 22.1
Oct. 15 11 14.43 -05 49.6 11.135 10.290 +0.14 -1.8 16.8 30.7
Oct. 25 11 15.84 -06 07.7 11.088 10.344 +0.10 -1.7 16.8 39.8
Nov. 4 11 16.88 -06 24.8 11.019 10.398 +0.06 -1.6 16.8 49.2
Nov. 14 11 17.48 -06 40.4 10.930 10.451 +0.01 -1.3 16.8 58.8
Nov. 24 11 17.56 -06 53.9 10.826 10.505 -0.05 -1.1 16.8 68.5
Dec. 4 11 17.07 -07 04.6 10.710 10.559 -0.11 -0.8 16.8 78.5
Dec. 14 11 15.96 -07 12.1 10.589 10.613 -0.18 -0.4 16.8 88.7
Dec. 24 11 14.21 -07 15.9 10.467 10.666 -0.24 0.0 16.8 99.1
Jan. 3 11 11.81 -07 15.4 10.350 10.720 -0.30 +0.5 16.8 109.6
Jan. 13 11 08.78 -07 10.4 10.245 10.774 -0.36 +1.0 16.8 120.2
Jan. 23 11 05.18 -07 00.7 10.157 10.827 -0.41 +1.4 16.8 130.9
Feb. 2 11 01.10 -06 46.4 10.092 10.881 -0.45 +1.9 16.8 141.6
Feb. 12 10 56.63 -06 27.7 10.054 10.935 -0.47 +2.2 16.8 151.9
Feb. 22 10 51.93 -06 05.3 10.047 10.988 -0.48 +2.5 16.8 161.3
Mar. 3 10 47.15 -05 39.8 10.073 11.042 -0.47 +2.8 16.8 167.3
Mar. 13 10 42.44 -05 12.2 10.133 11.096 -0.45 +2.9 16.9 165.0
Mar. 23 10 37.95 -04 43.5 10.226 11.149 -0.41 +2.9 16.9 156.9
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

10 48.00 +04 07

10
10
10
10

10
10
10
10
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
10
10
10
10

10
10
10
10
09

09
09
09
09
09

09
09
09
09
09

m

42.
37.
31.
24.

18.
11.
05.
00.
99.

o1,
48.
45.
44
43.

43.
43.
44,
45.
47.

49.
o1,
93.
99.
97,

99.
01.
02.
03.
04.

04.
03.
02.
00.
97,

94.
90.
46.
41.
36.

31.
26.
21.
16.
12.

C/2010 R1 (LINEAR)

= 2015 June 27.0 1T
= 2012 May 17.67097 TT
= 114. 50486

= 343.67667 2000.0

= 156. 92322

= 5.6260273 AU

= 1.0004534

6.0 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

18,129 8.734
94 +04 22.7 8.041 8.783
23 +04 42.3 7.980 8.832
04 +05 05.2 7.950 8.882
96 +05 30.3 7.954 8.931
02 +05 56.6 7.995 8.981
65 +06 22.8 8.072 9.030
63 +06 47.9 8.184 9.080
17 +07 10.8 8.327 9.130
38 +07 30.8 8.497 9.180
35 +07 47.4 8.690 9.230
14 +08 00.3 8.900 9.280
74 +08 09.4 9.120 9.330
12 +08 14.6  9.344 9.380
24 +08 16.1  9.569 9.431
02 +08 14.1 9.787 9.481
39 +08 08.9 9.996 9.531
2] +08 00.6 10.190 9.582
5/ +07 49.8 10.366 9.633
20 +07 36.5 10.521 9.683
09 +07 21.3 10.652 9.734
14 +07 04.4 10.758 9.784
29 +06 46.1 10.837 9.835
43 +06 26.9 10.889 9.886
50 +06 07.1 10.913 9.937
43 +05 47.2 10.909 9.988
11 +05 27.5 10.880 10. 039
49 +05 08.4 10.826 10.089
48 +04 50.6 10.749 10. 140
01 +04 34.3 10.654 10.191
02 +04 20.1 10.545 10. 243
43 +04 08.4 10.424 10.294
20 +03 59.7 10.298 10. 345
31 +03 54.3 10.173 10. 396
14 +03 52.6 10.053 10. 447
90 +03 54.7  9.946 10. 498
66 +04 00.6 9.857 10.549
28 +04 10.2  9.792 10. 600
90 +04 23.1  9.755 10. 652
45 +04 38.9  9.750 10.703
30 +04 56.8 9.779 10. 754
22 +05 16.0 9.843 10. 805
37 +05 35.8  9.940 10. 857
90 +05 55.3 10.070 10.908
92 +06 13.8 10.228 10. 959

-5 -

Daily
m
-0. 51
-0. 57
-0.62
-0. 65
-0. 65

-0.64
-0. 60
-0. 95
-0. 48
-0. 40

-0.32
-0.24
-0.16
-0.09
-0.02

+0. 04
+0. 09
+0.13
+0.16
+0.19

+0. 21
+0. 21
+0. 21
+0. 21
+0.19

+0. 17
+0.14
+0.10
+0. 05
0.00

-0. 06
-0.12
-0.19
-0. 26
-0.32

-0. 38
-0.44
-0. 48
-0. 50
-0.52

-0. 51
-0. 48
-0.45
-0. 40
-0.34
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20.
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20.
20.
20.
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20.
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20.
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20.
20.
20.
20.
21.

21.
21.
21.
21.
21.

21.
21.
21.
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21.

21.
21.
21.
21.
21.
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21.
21.
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21.
21.
21.
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Elong.

125.3
136.
148.
159.
170.

174.
164.
152.
141.
130.

119.
109.
99.
88.
19.

69.
60.
90.
41.
32.

24,
15.
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13.

22.
31.
40.
90.
99.

69.
19.
90.
100.
111.

121.
132.
143.
154.
164.

170.
166.
156.
146.
135.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 158P/Kowal-LINEAR
Epoch = 2015 June 27.0 1T

T = 2012 Nov. 15.48239 TT

Peri. = 237.95095 e =
Node = 137.27231 2000.0 a=
Incl. = 7.90792 n =
q = 4.5867474 AU P =

ml = 2.2 +5 log(Delta) + 20.0 log(r)

R.A. (2000) Decl. Delta r Daily
h m ) m

06 02.03 +16 37.1 3.754 4.699 -0.52
05 56.81 +16 50.7 3.816 4.702 -0.42
05 52.65 +17 06.1 3.904 4.704 -0.28
05 49.83 +17 23.0 4.016 4.706 -0.13
05 48.50 +17 40.8 4.146 4.709 +0.02
05 48.72 +17 59.1 4.289 4.711 +0.17
05 50.45 +18 17.2 4.442 4.714 +0.32
05 53.60 +18 34.8 4.599 4.716 +0.45
05 58.05 +18 51.1 4.756 4.718 +0.56
06 03.68 +19 05.7 4.910 4.721 +0.66
06 10.32 +19 18.2 5.058 4.723 +0.75
06 17.84 +19 28.1 5.196 4.726 +0.83
06 26.10 +19 35.0 5.323 4.728 +0.89
06 34.98 +19 38.8 5.436 4.731 +0.94
06 44.36 +19 39.2 5.534 4.733 +0.98
06 54.12 +19 36.1 5.615 4.735 +1.00
07 04.17 +19 29.5 5.679 4.738 +1.02
07 14.41 +19 19.4 5.725 4.740 +1.03
07 24.74 +19 06.0 5.752 4.743 +1.04
07 35.09 +18 49.5 5.760 4.745 +1.03
07 45.37 +18 30.0 5.748 4.748 +1.01
07 55.50 +18 08.0 5.718 4.750 +0.99
08 05.40 +17 43.9 5.668 4.752 +0.96
08 14.98 +17 18.2 5.600 4.755 +0.92
08 24.16 +16 51.5 5.515 4.757 +0.87
08 32.85 +16 24.4 5.414 4.760 +0.81
08 40.95 +15 57.7 5.298 4.762 +0.74
08 48.35 +15 32.1 5.169 4.764 +0.66
08 54.96 +15 08.7 5.029 4.767 +0.5]/
09 00.63 +14 48.2 4.880 4.769 +0.46
09 05.26 +14 31.8 4.727 4. 7711 +0.35
09 08.72 +14 20.4 4.572 4. 774 +0.22
09 10.90 +14 14.8 4.420 4.776 +0.08
09 11.70 +14 15.9 4.274 4.778 -0.06
09 11.08 +14 24.1 4.140 4.781 -0.20
09 09.04 +14 39.3 4.023 4.783 -0.33
09 05.70 +15 01.1 3.928 4.785 -0.45
09 01.25 +15 28.4 3.858 4.78] -0.53
08 56.00 +15 59.5 3.817 4.790 -0.56
08 50.35 +16 32.3 3.807 4.792 -0.56
08 44.76 +17 04.7 3.829 4.794 -0.51
08 39.67 +17 34.8 3.881 4.796 -0.42
08 35.47 +18 01.0 3.961 4.798 -0.30
08 32.45 +18 22.3 4.065 4.800 -0.17
08 30.80 +18 38.1 4.189 4.803 -0.02

- 52 -

0.0308212
4.7326122 AU
0.09573102
10. 30 years
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Elong.

162.0
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109.

90.
81.
13.

65.
9]/.
49.
41,
34.

2].
20.
13.

WO LWHWN
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15.
23.
30.
37.

45.
93.
61.
69.
11.

86.
95.
105.
115.
125.

136.
147.
158.
170.
177.

166.
155.
144.
133.
122.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

q
€

m1

C/2012 A2 (LINEAR)

= 2015 June 27.0 1T
= 2012 Nov.  5.44321 TT
= 101. 73534

=191.41768 2000.0

= 125.89155

= 3.5388898 AU

= 0.9967416

6.4 +5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl.

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
23
23
23
23

23
23
23
23
23

00
00
00
00

m

01.
03.
05.
08.
11.

14.
18.
21.
25.
29.

33.
36.
39.
42.
44,

46.
47.
48.
47.
46.

45.
42.
39.
35.
30.

26.
20.
15.
11.
06.

02.
99.
96.
94.
93.

93.
93.
94.
96.
98.

01.
03.
07.

10

00 13.

69 -12
20 -12
35 -12
03 -12
13 -12

99 —-11
18 -11
95 -11
15 -11
o1 -11

13 -11
93 -11
64 -11
38 -12
66 -12

41 -12
9/ -13
07 -14
84 -14
86 15

10 -16
ol -11]
30 -18
38 -19
92 -20

06 -21
99 -22
92 -22
02 -23
90 -23

90 -24
16 -24
96 -24
13 -24
68 -24

39 -24
80 -24
86 -23
90 -23
61 -23

13 -23
96 -22
02 -22
23 -22
90 -22

o

26. 1
24.4
19.
12.
04.

96.
48.
41.
317.
35.

37.
42.
92.
07.
28.

94.
26.
04.
48.
317.

30.
2].
26.
25.
23.

18.
08.
o1,
28.
96.

17.
30.
36.
37.
32.

23.
10.
96.
40.
24.

09.
94.
41.
30.
23.

1o O
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9.

10
10
10
10

10
10
11

11
11

elta

. 181
. 002
. 207
393
. 556

. 696
. 809
. 896
. 955
. 988

. 994
971
937
. 8178
. 802

114
.617
015
415
319

. 235
167
119
. 096
101

137
. 205
. 304
433
. 990

1
971
185
. 409
. 636

861
.079
. 286
. 418
. 651

. 803
. 930
. 033
.10
. 160

r

480
944
608
673
131

801
865
929
994
058

122
186
249
313
371

441
904
968
631
695

158
821
884
947
010

073
136
199
262
324

387
449
912
974
636

698
160
. 822
. 884
. 946

10. 007
10. 069
10. 130
10. 192
10. 253
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- B3 -

Daily

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

12
.05
.02
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.16
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20.
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28.
36.
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93.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

08
08
08
08
08

08
08
08
08
08

08
08
08
08
08

08
08
08
08
08

08
08
08
08

m

31.
2].
23.
19.
16.

14.
13.
12.
13.
14.

16.
19.
22.
26.
30.

35.
40.
45.
90.

99.

00.
06.
10.
15.
19.

23.
26.
29.
31.
33.

34.
34.
33.
32.
30.

2].
24.
21.
18.
14.

11.
08.
06.
04.

Daily

43
A4
. 36
.30
.22

.14
.05
.04
.12
.20

.21
.33
.39
43
.46

.49
.01
.92
.92
Y

.50
.48
.46
.42
.38

.34
.28
.22
.16
.09

.01
.06
13
.20
.25

.30
.33
.35
.34
.32

.29
.24
.18
11

C/2012 J1 (Catalina)
= 2015 June 27.0 1T
= 2012 Dec. 7.01747 1T
= 147. 45770
= 235.08910 2000.0
= 34.09031
= 3.1627153 AU
= 1.0022905
5.2 + 5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl. Delta r
93 -13 40.3 6.508 7.324
62 -13 38.5 6.566 7.392
53 -13 27.6 6.650 7.460
90 -13 08.9 6.759 7.527
91 -12 43.8 6.893 7.595
69 -12 14.3 7.047 17.663
32 -11 42.0 7.220 7.730
85 -11 08.8 7.407 17.797
25 -10 36.1 7.604 7.865
50 -10 05.4 7.807 7.932
52 -09 37.6 8.013 7.999
25 -09 13.5 8.217 8.066
59 -08 53.8 8.416 8.133
46 -08 38.9 8.608 8.199
76 -08 29.0 8.789 8.266
41 -08 24.2 8.956 8.333
32 -08 24.7 9.109 8.399
41 -08 30.3 9.244 8.465
60 -08 41.0 9.361 8.532
81 -08 56.5 9.459 8.598
98 -09 16.6 9.537 8.664
01 -09 41.1 9.594 8.730
85 -10 09.6 9.631 8.796
42 -10 41.7 9.648 8. 861
66 -11 17.1 9.646 8.927
49 -11 55.2 9.626 8.993
84 -12 35.4 9.590 9.058
65 -13 17.0 9.540 9.123
86 -13 59.4 9.478 9.188
41 -14 41.6  9.409 9.254
26 -15 22.7 9.334 9.319
39 -16 01.6 9.258 9.383
79 -16 37.4 9.186 9.448
47 -17 08.7 9.120 9.513
50 -17 34.7 9.066 9.577
95 -17 54.2 9.028 9.642
95 -18 06.7 9.008 9.706
64 -18 11.6 9.011 9.770
19 -18 08.9 9.038 9.834
77 =17 59.0 9.091 9.898
55 -17 42.5 9.170 9.962
69 -17 20.5 9.274 10.026
32 -16 54.3  9.401 10.090
53 -16 25.2 9.550 10. 153
39 -15 54.7 9.716 10.217

08

03.
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117.
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85.
11.
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63.
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43.
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33.
30.

29.
30.
32.

42.

48.
99.
62.
10.
18.

86.
94.
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138.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

a

m1

246P/NEAT

= 2015 June 27.0

IS

2013 Jan.
176. 02636
78.75927
15. 97288
2.8766758 AU

.6 +5 log(Delta) + 15.0 log(r)

RhA.(ZOOO) Decl.

00
00
00
00
00

01
01
01
01
01

01
01
02
02
02

02
02
02
02
03

03
03
03
03
03

03
03
03
03
02

02
02
02
02
02

02
02
02
02
02

02
02
02
02
02

m

25.
31.
317.
45.
92.

01.
10.
19.
28.
317.

46.
96.
05.
14.
23.

31.
39.
47.
94.
00.

05.
09.
13.
14.
15.

14.
12.
08.
03.
97.

o1,
45.
39.
34.
30.

21.
25.
25.
26.
29.

32.
37.
42.
48.
99.

34 -12
10 -11
10 -10
02 -08
92 -07

29 -06
04 -05
06 -03
28 -02
61 -01

99 -00
34 +00
98 +01
64 +02
45 +03

92 +03
96 +04
46 +04
33 +05
45 +05

69 +05
92 +05
03 +05
87 +05
36 +05

43 +05
08 +04
39 +04
94 +04
82 +03

60 +03
29 +03
35 +03
16 +03
01 +03

12 +03
60 +04
45 +04
63 +05
06 +06

63 +06
20 +07
66 +08
89 +09

30.
16.
01.
45.
29.

13.
00.
48.
38.
32.

29.
30.
25.
15.
01.

41.
17.
46.
10.
2].

39.
45.
44
38.
2].

11.
92.
30.
08.
47.

30.
18.
13.
15.
26.

44,
10.
42.
20.
01.

47.
34.
23.
13.
16 +10 03.

4

6
2
2
2
9
1
2
8
4
3
0
1
6
3
9
0
5
2
9
5
1
1
6
3
4
0
4
3
1
5
5
3
8
3
1
4
5
0
8
0
6
1
5
4

28.11789
2000.0

Delta

4.439
. 603
. 159
. 904
. 035

. 152
. 252
. 335
. 398
. 443

. 469
475
. 462
. 430
. 381

. 314
. 232
135
. 025
. 906

4
4
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
4
4.718
4. 645
4.510
4.371
4
4
4
3
3
3
3
3
3
4
4
4
4
4
4
4
5
5
5
5
5

IS

. 250

134
. 032
. 950
. 892
. 861

. 861
. 891
. 952
. 041
. 156

. 291
. 443
. 606
175
. 946

115
. 218
. 431
012
. 699

1T
8 1T

r

275
297
319
341
363

384
406
42]
44]
468

488
908
928
947
966

985
604
622
640
658

675
692
109
126
142

158
174
790
805
820

834
849
863
816
890

903
916
928
940
952

964
975
986
996
5. 007
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Dai
m
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.

ly

98
66
13
19
84

87
90
92
93
94

93
92
91
88
85

80
15
69
61
92

42
31
18

.05
.09

.24
.37
.48
Y
.62

.63
.99
.52
41
.29

.15
.02
12
.24
. 36

.46
)
.62
.69
.14

0. 2852368
4.0246557 AU
0. 12207057
8.07 years
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Elong.

14.
66.
98.
90.
42.

35.
28.
21,
16.
11.

11.
14.
20.
26.
33.

40.
47.
94,
62.
10.

18.
86.
95.
104.
113.

123.
133.
143.
153.
162.

167.
163.
154.
144.
133.

123.
113.
103.
93.
84.

15.
67.
98.
90.
42.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Daily

+1.
+1.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.25
.61
.04
.03
.04

.48
.14
.14
41
.02

07
04
99
93
85

15
63
47
28
04

.01
.02
.60
.24
.04

.28
.46
.61
13
.82

.89
.95
.98
.00
.01

.00
.97
.93
. 88
.80

.10
.58
43
.25

Comet C/2012 F6 (Lemmon)

Epoch = 2015 June 27.0 1T
T = 2013 Mar. 24.55128 TT
Peri. = 304.91871

Node = 332.74327 2000.0

Incl. = 82.61313

q = 0.7293653 AU

e = 0.9983193

ml = 5.4+ 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o

19 01.28 +64 47.3 7.600 7.615
19 11.99 +65 09.8 7.699 7.698
19 22.39 +65 42.2 7.798 7.781
19 32.34 +66 23.8 7.899 7.863
19 41.67 +67 13.8 7.999 7.945
19 50.20 +68 11.3 8.099 8.027
19 57.72 +69 15.2 8.199 8.108
20 03.99 +70 24.5 8.298 8.189
20 08.71 +71 37.8 8.395 8.270
20 11.52 +72 53.7 8.491 8.350
20 11.96 +74 10.6 8.585 8.430
20 09.46 +75 26.8 8.676 8.509
20 03.37 +76 39.8 8.765 8.588
19 52.98 +77 47.3 8.851 8.667
19 37.68 +78 45.9 8.934 8.746
19 17.30 +79 32.3 9.014 8.824
18 52.49 +80 03.1 9.090 8.902
18 25.05 +80 15.8 9.164 8.979
17 57.69 +80 09.8 9.234 9.056
17 33.02 +79 46.5 9.301 9.133
17 12.84 +79 08.9 9.365 9.210
16 57.74 +78 20.9 9.427 9.286
16 47.51 +77 26.1 9.485 9.362
16 41.53 +76 27.6 9.542 9.438
16 39.09 +75 28.1 9.597 9.513
16 39.53 +74 29.4 9.650 9.589
16 42.29 +73 33.3 9.703 9.664
16 46.90 +72 41.1 9.755 9.738
16 53.00 +71 53.8 9.808 9.813
17 00.29 +71 12.3 9.861 9.887
17 08.50 +70 37.5 9.915 9. 961
17 17.43 +70 09.8 9.972 10.034
17 26.89 +69 49.6 10.031 10.108
17 36.71 +69 37.4 10.093 10. 181
17 46.75 +69 33.2 10.158 10. 254
17 56.83 +69 37.1 10.227 10.326
18 06.82 +69 48.9 10.300 10.399
18 16.56 +70 08.5 10.376 10. 471
18 25.89 +70 35.4 10.456 10.543
18 34.65 +71 09.1 10.540 10.614
18 42.65 +71 49.0 10.627 10.686
18 49.66 +72 34.3 10.717 10.757
18 55.46 +73 24.1 10.810 10.828
18 59.76 +74 17.4 10.904 10.899
19 02.22 +75 13.0 11.000 10.970
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83.
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18.

11.
11.
16.
16.
16.

16.
16.
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16.
11.

18.
19.
80.

82.

83.
84.
86.
817.
88.

89.
90.
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88.
81.
85.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m

1

C/2013 F2 (Catalina)

= 2015 June 27.0 1T
= 2013 Apr. 19.62116 TT
= 123. 10069

= 344.26757 2000.0

= 61.77305

= 6.2230532 AU

= 0.9970925

6.8 +5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r
m o s

11 24.34 +11 36.3 7.000 7.536
11 21.53 +11 24.9 6.899 7.573
11 17.90 +11 16.5 6.818 7.610
11 13.56 +11 10.3 6.762 7.648
11 08.70 +11 05.3 6.735 7.686
11 03.51 +11 00.4 6.740 7.725
10 58.25 +10 54.5 6.778 7.763
10 53.16 +10 46.9 6.848 7.802
10 48.44 +10 36.7 6.949 7.841
10 44.30 +10 23.5 7.079 7.881
10 40.87 +10 06.9 7.232 7.921
10 38.23 +09 46.9 7.406 7.961
10 36.44 +09 23.4 7.595 8.001
10 35.49 +08 56.6 7.794 8.042
10 35.35 +08 26.6 7.999 8.083
10 35.97 +07 53.6 8.205 8.124
10 37.28 +07 17.9 8.407 8.165
10 39.20 +06 39.7 8.601 8.207
10 41.66 +05 59.2 8.785 8.248
10 44.56 +05 16.7 8.954 8.290
10 47.84 +04 32.4 9.106 8.333
10 51.40 +03 46.5 9.239 8.375
10 55.17 +02 59.3 9.351 8.418
10 59.07 +02 11.0 9.440 8. 461
11 03.03 +01 22.0 9.505 8.504
11 06.98 +00 32.4 9.546 8.547
11 10.83 -00 17.5 9.562 8.590
11 14.52 -01 07.2 9.554 8.634
11 17.96 -01 56.5 9.522 8.678
11 21.08 -02 45.0 9.468 8.721
11 23.80 -03 32.2 9.394 8.766
11 26.04 -04 17.9 9.303 8.810
11 27.74 -05 01.5 9.197 8.854
11 28.82 -05 42.5 9.080 8.899
11 29.23 -06 20.5 8.958 8.944
11 28.91 -06 54.9 8.834 8.988
11 27.86 -07 25.4 8.713 9.033
11 26.07 -07 51.4 8.602 9.079
11 23.58 -08 12.7 8.505 9.124
11 20.46 -08 29.1 8.427 9.169
11 16.83 -08 40.5 8.373 9.215
11 12.82 -08 47.3 8.346 9.260
11 08.61 -08 49.9 8.349 9.306
11 04.36 -08 48.9 8.383 9.352
11 00.27 -08 45.4 8.449 9.398

- 57 -

Daily
m
-0.28
-0. 36
-0.43
-0.49
-0.52

-0.53
-0. 51
-0.47
-0. 41
-0.34

-0. 26
-0.18
-0.10
-0.01
+0. 06

+0.13
+0.19
+0. 25
+0. 29
+0. 33

+0. 36
+0. 38
+0. 39
+0. 40
+0. 39

+0. 39
+0. 37
+0. 34
+0. 31
+0. 27

+0. 22
+0. 17
+0. 11
+0.04
-0.03

-0. 11
-0.18
-0.25
-0. 31
-0. 36

-0. 40
-0.42
-0.42
-0. 41
-0. 38
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Clh—=0W

m1

19.
19.
19.
19.
19.

19.
19.
19.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
21.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.
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Elong.

119.
130.
141.
152.
163.

173.
172.
162.
151.
140.

130.
120.
110.
100.

91.

81.
12.
64.
99.
46.

38.
29.
21,
13.
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— OO WWO OHZHWoHW

13.
21,
30.
39.

48.
97,
66.
16.
86.

95.
106.
116.
126.
136.
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156.
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166.
161.
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Comet G/2010 S1 (LINEAR)

Epoch = 2015 June 27.0 1T
T 2013 May 20.09771 TT

Peri. = 118.58521

Node = 93.43485 2000.0
Incl. = 125.32303

q = 5.8984879 AU

e = 1.0030411

ml = 2.4 +5 log(Delta) + 10.0 log(r)
Oh TT  R.A. (2000) Decl. Delta r Daily motion ml Elong.

2015/16 h m o m : 0

Jan. 8 18 43.71 -1516.6 8.18 7.219 +0.37 -2.1 15.5 10.1
Jan. 18 18 47.39 -1538.0 8.191 7.258 +0.35 -2.0 15.6 17.4
Jan. 28 18 50.85 -1558.1 8.169 7.297 +0.31 -1.9 15.6 26.1
Feb. 7 18 53.95-16 17.2 8.121 7.337 +0.26 -1.9 15.6 35.2
Feb. 17 18 56.60 -16 35.9 8.049 7.377 +0.21 -1.9 15.6 44.5
Feb. 27 18 58.67 -16 54.7 7.956 7.417 +0.14 -2.0 15.6 54.0
Mar. 9 19 00.06 -17 14.3 7.846 7.458 +0.06 -2.1 15.6 63.6
Mar. 19 19 00.67 -17 35.2 7.722 7.499 -0.03 -2.3 15.6 /3.4
Mar. 29 19 00.40 -17 57.7 7.589 7.540 -0.12 -2.5 15.6 83.4
Apr. 8 18 59.17 -18 22.3 7.453 7.582 -0.22 -2.7 15.6 93.6
Apr. 18 18 56.93 -18 49.3 7.319 7.623 -0.33 -2.9 15.5 103.9
Apr. 28 18 53.64 -19 18.6 7.194 7.666 -0.43 -3.2 15.5 114.5
May 8 18 49.31 -19 50.1 7.082 7.708 -0.53 -3.3 15.5 125.2
May 18 18 44.01 -20 23.5 6.989 7.751 -0.62 -3.5 15.5 136.2
May 28 18 37.84 -20 58.2 6.922 7.794 -0.69 -3.5 15.5 14].3
June 7 18 30.98 -21 33.4 6.884 7.837/ -0.73 -3.5 15.5 158.5
June 17 18 23.64 -22 08.4 6.87/8 7.880 -0.76 -3.4 15.6 169.8
June 27 18 16.08 -22 42.4 6.908 7.924 -0.75 -3.2 15.6 1/8.7
July 7 18 08.59 -23 14.8 6.972 7.968 -0.72 -3.0 15.6 167.6
July 17 18 01.43 -23 45.2 7.070 8.012 -0.66 -2.8 15.7 156.4
July 27 17 54.85 -24 13.4 7.200 8.056 -0.58 -2.6 15.7 145.3
Aug. 6 17 49.03 -24 39.5 7.358 8.101 -0.49 -2.4 158 134.5
Aug. 16 17 44.12 -25 03.7 7.539 8.145 -0.39 -2.3 15.9 123.8
Aug. 26 17 40.21 -25 26.4 7.738 8.190 -0.29 -2.1 16.0 113.3
Sept. 5 17 37.33 -2547.7 7.950 8.235 -0.19 -2.0 16.1 103.0
Sept.15 17 35.47 -26 08.2 8.170 8.281 -0.09 -2.0 16.1 92.9
Sept.25 17 34.58 -26 28.0 8.390 8.326 0.00 -1.9 16.2 82.9
Oct. 5 17 34.59 -26 47.4 8.607 8.372 +0.08 -1.9 16.3 73.1
Oct. 15 17 35.43 -27 06.5 8.816 8.418 +0.16 -1.9 16.4 63.5
Oct. 25 17 36.99 -27 25.5 9.011 8.464 +0.22 -1.9 16.4 54.0
Nov. 4 17 39.17 -27 44.4 9.189 8.510 +0.27 -1.9 16.5 44.5
Nov. 14 17 41.87 -28 03.4 9.346 8.556 +0.31 -1.9 16.6 35.2
Nov. 24 17 44.97 -28 22.6 9.480 8.603 +0.34 -1.9 16.6 26.0
Dec. 4 17 48.36 -28 41.9 9.588 8.650 +0.36 -2.0 16.7 17.0
Dec. 14 17 51.94 -29 01.5 9.668 8.696 +0.36 -2.0 16.7 8.8
Dec. 24 17 55.58 -29 21.6 9.720 8.743 +0.36 -2.1 16.8 6.5
Jan. 3 1759.19-2942.2 9.744 8.790 +0.35 -2.1 16.8 13.5
Jan. 13 18 02.64 -30 03.6 9.739 8.838 +0.32 -2.2 16.8 22.4
Jan. 23 18 05.82 -30 25.9 9.708 8.885 +0.28 -2.3 16.8 31.6
Feb. 2 18 08.62 -30 49.4 9.652 8.933 +0.23 -2.5 16.8 41.0
Feb. 12 18 10.94 -31 14.2 9.575 8.980 +0.17 -2.6 16.8 50.6
Feb. 22 18 12.67 -31 40.4 9.479 9.028 +0.10 -2.8 16.8 60.2
Mar. 3 18 13.69 -32 08.2 9.368 9.0/76 +0.02 -2.9 16.8 69.9
Mar. 13 18 13.93 -32 37.5 9.247 9.124 -0.06 -3.1 16.8 /9.8
Mar. 23 18 13.30 -33 08.1 9.122 9.172 -0.16 -3.2 16.8 89.7
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

12 18.05 +46

12
12
11
11

11
11
11
10
10

10
10
10
10
10

10
10

m

12.
05.
99.
43.

30.
16.
02.
49.
317.

2].
19.
13.
09.
07.

06.
07.
09.
12.
15.

19.
24.
29.
34.
39.

44,
48.
53,
57,
00.

03.
04.
05.
04.
01.

9.
o1,
42.
32.
20.

07.
93.
40.
2].
17.

C/2012 K6 (McNaught)
= 2015 June 27.0

= 2013 May 21.1898
= 338. 85349

= 206.91702 2000.0
= 135. 22107

= 3.3548743 AU

= 0.9981487

8.6 +5 log(Delta) +
RhA.(ZOOO) Decl.

60 +48
03 +50
34 +52
13 +54

60 +55
62 +56
96 +57
24 +5]
32 +57

24 +5]
24 +5]
33 +56
41 +55
28 +55

11 +54
49 +53
38 +53
19 +52
13 +52

85 +51
38 +51
21 +51
21 +51
25 +51

21 +51
98 +51
42 +52
41 +52
18 +53

37 +54
99 +55
44 +56
90 +57
94 +58

96 +59
20 +61
19 +62
42 +63
38 +64

18 +65
91 +65
14 +65
18 +65
01 +65

35.4
38.
39.
32.
12.

35.
38.
19.
39.
41.

28.
04.
32.
99.
16.

37.
99.
23.
90.
21.

9].
37.
24,
17.
17.

24.
39.
02.
34.
15.

05.
04.
10.
22.
40.

99.
17.
31.
37.
32.

13.
39.
90.
46.
31.
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CTowor ~ 000000

Delta

. 109
6717
671
. 692
143

. 824
. 934
. 069
221
. 403

. 992
. 189
990
.190
. 385

o171
. 145
. 904
. 046
170

213
3995
415
455
473

472
453
418
369
311

241
. 180
.116
. 059
.014

984
974
986
023

o
(=)
()]

)
)
)
)
)
)
)
6
6
6
6
6
6
1
1
1
1
1
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
1
1
1
8
8
8
8
8
8
8

~NOThRAN—
SH~IN 0O
CIOoON 0O O

1T
1717

7.5 log(r)

r Daily motion

m ,

6.196 -0.54 +12.3
6.262 -0.76 +12.1
6.328 -0.97 +11.3
6.395 -1.16 +10.1
6.461 -1.31 +8.3
6.527 -1.40 +6.2
6.593 -1.41 +4.1
6.660 -1.33 +2.0
6.726 -1.19 +0.2
6.792 -1.01 -1.3
6.859 -0.80 -2.4
6.925 -0.59 -3.2
6.991 -0.39 -3.7
7.057 -0.21 -3.9
7.124 -0.06 -3.9
7.190 +0.08 -3.8
7.256 +0.19 -3.6
7.322 +0.28 -3.3
7.388 +0.35 -2.9
7.454 +0.41 -2.4
7.520 +0.45 -1.9
7.586 +0.48 -1.3
7.652 +0.50 -0.7
7.717 +0.50 0.0
7.783 +0.50 +0.7
7.849 +0.48 +1.5
7.914 +0.44 +2.3
7.980 +0.40 +3.2
8.045 +0.34 +4.1
8.111 +0.26 +5.0
8.176 +0.16 +5.8
8.241 +0.04 +6.6
8.306 -0.09 +7.3
8.3711 -0.26 +7.7
8.436 -0.44 +7.9
8.501 -0.64 +7.8
8.566 -0.84 +7.4
8.631 -1.04 +6.6
8.695 -1.20 +5.5
8.760 -1.32 +4.1
8.824 -1.37 +2.6
8.888 -1.34 +1.1
8.953 -1.24 -0.3
9.017 -1.08 -1.5
9.081 -0.89 -2.5

|
(&5
(=)
|

m1

18.
18.
18.
18.
18.

18.
18.
18.
18.
18.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.
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20.
20.
20.
20.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

21
21
21
22
22

22
22
22
22
22

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
23

1

h

m

31.
41.
o1,
01.
11.

20.
30.
39.
48.
97.

05.
13.
20.
26.
32.

36.
40.
42.
43.
43.

42.
39.
36.
31.
26.

21.
16.
11.
07.
04.

02.
02.
03.
05.
08.

12.
17.
23.
29.
36.

43.
o1,
99.
00 07.
00 15.

P/2014 MG4 (Spacewatch—PANSTARRS)

= 2015 June
= 2013 June
= 298. 76466
311. 85209

9. 36805

27.0

1T

13.04673 TT

2000.0

3.7127387 AU

S O O

6.4 +5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

12 -12 13
45 -11 17
34 -10 19.
28 -09 18
19 -08 16

98 -07 11.
99 -06 06.
95 -05 01.
97 -03 55.
60 -02 51.

15 -01 48.
35 -00 46.
32 +00 12.
9/ +01 07.
00 +01 59.

92 +02 46.
03 +03 28.
43 +04 03.
65 +04 32.
62 +04 54.

33 +05 07.
84 +05 11.
24 +05 07.
16 +04 55.
67 +04 36.

31 +04 12.
07 +03 45.
33 +03 16
37 +02 50.
47 +02 27.

16 +02 09.
32 +01 58.
14 +01 55.
17 +01 58.
31 +02 09.

45 +02 217.
47 +02 52.
24 +03 22.
65 +03 58.
57 +04 39.

91 +05 24.
o/ +06 12.
45 +07 03.
47 +07 56.
95 +08 50.

WON I OJo1 oo
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Delta

9.216
315
. 396
. 459
. 502

. 925
. 929
. 513
. 418
. 425

. 356
210
1
. 061
. 940

. 813
. 682
. b1
. 422
. 300

.190
. 095
. 021
.970
. 945

. 950
. 986
. 050
. 142
. 260

. 398
. 953
121
. 896
.074

. 251
424
. 088
141
. 819

. 002
107
192
6. 257
6. 301

DO [SaRSaNd RSNyl [ I -~ S AP WW WwWwhphh A pADS SN Ndpidy] c1o1o1o1 ol 1101 on

4.
4.
4.
4.

COCICIOT GOCICIOT TIOICICIOT CIOTARRE ARARRE ARARRE ARARRE ARRRARE A

r

43]
45]
478
498
518

939
999
580
600
621

642
662
683
104
124

145
165
186
806
821

847
868
888
908
929

949
969
989
009
029

049
068
088
108
127

146
166
185
204
223

242
260
219
297
316

- 60 -

Daily

m

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
12
.00
13

.25
. 36
.45
.01
. 54

.92
41
.40
.29
11

.04
.08
.20
.31
A4

.50
.58
. 64
.69
K]

.y
.19
.80
.81
.81

97
99
99
99
98

96
94
90
86
82

16
10
62
94
45

35
24

0.2592711
5.0122774 AU
0.08783173
11. 22 years
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96.
63.
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145.
155.
165.

172.
167.
157.
147.
136.
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116.
106.
96.
817.

18.

61.
92.
44,

36.
28.
21,
13.

8.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

q
€

m1

C/2013 E1 (McNaught)

2015 June
2013 June
311. 59058
134. 03561
158. 71660

2
1

1.0 1T
4.18300 TT

2000.0

1.1818188 AU
1.0002307

5.4 +5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl.

10
10
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
08
08

08
08
08
08
08

m

06.
01.
94.
48.
41.

34.
28.
22.
17.
13.

09.
07.
05.
04.
04.

04.
05.
06.
08.
10.

13.
15.
17.
20.
22.

24.
26.
21.
2].
28.

2].
26.
24.
21.
17.

13.
07.
02.
96.
49.

43.
37.
32.
2].

23

89 +05 46.0
18 +06
89 +07
24 +07
45 +08 45.

15 +09
39 +10
9/ +11 05.
43 +11 46.
10 +12

63 +12
03 +13
2] +13 44.
32 +14 03.
09 +14

o1 +14
49 +14
93 +14 42.
15 +14 45.
85 +14 46.

15 +14 46.
99 +14 45.
97 +14 43.
32 +14 41.
51 +14 40.

46 +14 41.
08 +14 42.
28 +14 46.
98 +14
08 +15

92 +15
23 +15
15 +15
25 +16
96 +16

09 +17
95 +17
2] +18
22 +19
99 +19

82 +20
90 +20
44 +21
98 +21
.44 +21

26.
10.
9]/.

~NNON—

34.
21.
22.
94.
21,
17.

28.
36.

WN—=©© O N OO0 Ol [ e S

92.
01.

14.
31.
o1.
16.
44,

16.
90.
25.
01.
317.

10.
42.
10.
35.
96.
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elta r

. 813 539
. 123 564
. 665 589
. 642 615
. 657 641
. 709 667
. 198 693
.919 720
. 069 147
. 242 775
. 432 802
. 634 830
. 840 858
. 045 887
. 244 916
.432 945
. 605 974
. 159 004
. 892 034
.000 064
. 082 095
137 125
. 164

. 163 188
.135 219

. 080
. 001
. 901
. 182
. 648

. 505
. 358
212
.074
. 950

. 841
. 169
122
. 110
134

. 194
. 890
.018
174
. 353

—_
1
D

Daily

Y
.63
.67
. 68
.67

. 64
.58
.01
43
.35

.26
.18
.10
.02
.04

.10
.14
.18
.21
.23

.24
.24
.23
.22
.20

.16
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.07
.01
.06
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.21
.29
.37
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.01
Y
.61
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.62

.99
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.49
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.34
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T
Peri.

Node
Incl.

a

ml =

h m

18 11.
18 22.
18 33.
18 43.
18 53.

02.
11.
18.
24.
29.

33.
35.
36.
35.
33.

30.
26.
20.
15.
09.

04.
99.
99.
93.
92.

92.
94.
97.
01.
06.

12.
19.
26.
34.
43.

o1,
00.
09.
18.
20 26.

20 35.
20 43.
20 51.
20 58.
21 05.

—_ —_ —_ —_ —_ —_
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P/2012 B1 (PANSTARRS)
= 2015 June 27.0

31 -28°

63 -28
95 -28
96 -28
15 -28

82 -28
03 -28
30 -28
49 -28
50 -28

22 -28
96 -29
46 -29
90 -29
91 -30

61 -30
20 -30
97 -30
28 -31
94 -31

17 =31
93 -31
91 -31
93 -31
49 -31

82 -30
49 -30
42 -30
51 =30
63 -29

66 -29
46 -29
90 -28
85 -28
20 -28

82 -21
61 -27
47 -26
29 -26
97 -25

43 -25
98 -25
33 -24
99 -24
29 -23

31.
34.
35.
35.
34.

33.
34.
35.
39.
45.

94.
06.
21.
40.
00.

21.
41.
99.
13.
23.

28.
29.
25.
17.
06.

94.
39.
23.
06.
48.

29.
09.
48.
25.
02.

37.
12.
46.
19.
93.

26.
01.
317.
15.
96.
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D

2000.0

elta

9. 111

[orNorNepNarNap] [e2XerNeorNeorXar) [e2XorNerNeorXar) [SaRSaNdp RSNy A DDS A pADS A pADS SN Ndpidy] 1101 on

. 691
. 651
. 993
519

. 430
. 328
215
. 095
97

. 846
124
. 610
. 507
. 420

. 352
. 309
. 292
. 303
. 343

412
. 508
. 629
1
. 931

. 104
. 285
472
. 659
. 843

. 021
189
. 344
. 485
. 607

. 110
193
. 853
. 891
.907

.900
. 871
. 822
153
. 668

1T

2013 July 23.64221 TT
162. 25904
36.17783
1. 62345
3.8256409 AU

r

171
800
829
858
888

917
947
971
007
037

067
097
127
157
188

218
248
219
309
340

370
401
431
462
492

923
953
983
614
644

674
105
135
165
195

825
855
885
915
945

974
6. 004
6. 033
6. 063
6. 092

Gl oGO CTIOICIOIGT ICIICIOT . ICTAICICT SIGICIGIGT GTOICTOIGT IR R R AR RAR

- 62 -

S O O

0.4118710
6. 5047649 AU
0. 05940960
16. 59 years

2.8 +5 log(Delta) + 17.5 log(r (t-180))
R. A. (2000) Decl.

Daily motion

-0.3

m

+1.
+1.
+1.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.23
.09
.06
.20
.33

.44
.92
Y
.01
. 54

.46
. 36
.24
.10
.03

11
.29
4
.01
.60

. 68
.14
.80
.83
. 86

. 88
.89
. 88
.81
.85

.81
.y
13
.67
.60

13
09
04
98
91

82
13
62
90
317

-0.
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Comet C/2014 F1 (Hill)
Epoch = 2015 June 27.0 1T

T = 2013 Oct. 4.71886 TT
Peri. = 8.23691

Node = 239.88997 2000.0
Incl. = 108.25033

q = 3.4967555 AU

e = 0.9984743

ml =11.0 + 5 log(Delta) + 7.5 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.

2015/16 h m o m : °

Jan. 8 16 01.96 +52 43.9 5.326 5.346 +0.79 +13.7 20.1 85.9
Jan. 18 16 09.89 +55 00.9 5.321 5.408 +0.7/0 +14.7 20.1 89.8
Jan. 28 16 16.91 +57 28.4 5.326 5.470 +0.58 +15.5 20.2 93.2
Feb. 7 16 22.69 +60 03.6 5.344 5.533 +0.41 +16.0 20.2 95.9
Feb. 17 16 26.81 +62 43.6 5.375 5.596 +0.19 +16.1 20.3 97.8
Feb. 27 16 28.71 +65 24.9 5.422 5.659 -0.10 +15.8 20.3 98.8
Mar. 9 16 27.69 +68 03.4 5.484 5.722 -0.48 +15.1 20.4 98.9
Mar. 19 16 22.86 +/0 34.7 5.561 5.78 -0.98 +13.9 20.4 98.1
Mar. 29 16 13.10 +/2 54.0 5.652 5.849 -1.58 +12.2 20.5 96.4
Apr. 8 15 57.29 +74 55.9 5.756 5.913 -2.27 +9.9 20.6 94.1
Apr. 18 15 34.64 +76 34.8 5.869 5.977 -2.92 +7.0 20.7 91.3
Apr. 28 15 05.47 +77 45.2 5.990 6.041 -3.33 +3.8 20.7 88.1
May 8 14 32.13 +/8 23.6 6.116 6.105 -3.35 +0.7 20.8 84.7
May 18 13 58.63 +/8 30.3 6.244 6.170 -2.95 -2.0 20.9 81.1
May 28 13 29.10 +78 09.9 6.372 6.234 -2.32 -40 21.0 77.6
June 7 13 05.92 +77 30.0 6.497 6.299 -1.64 -5.2 21.1 ]4.3
June 17 12 49.48 +76 37.8 6.617 6.363 -1.04 -5.8 21.1 /1.2
June 27 12 39.06 +/5 39.5 6.730 6.428 -0.55 -6.0 21.2 68.5
July 7 12 33.54 +74 39.6 6.835 6.493 -0.17 -5.8 21.3 66.3
July 17 12 31.87 +13 41.4 6.929 6.557 +0.13 -5.4 21.3 64.6
July 27 12 33.22 +]2 47.0 7.012 6.622 +0.37 -4.9 21.4 63.5
Aug. 6 12 36.90 +71 58.0 7.084 6.687 +0.55 -4.2 21.4 63.1
Aug. 16 12 42.44 +71 15.6 7.143 6.752 +0.70 -3.5 21.5 63.5
Aug. 26 12 49.47 +70 40.9 7.191 6.817 +0.82 -2.6 21.5 64.5
Sept. 5 12 57.70 +70 14.5 7.227 6.882 +0.93 -1.7 21.6 66.2
Sept.15 13 06.95 +69 57.1 7.252 6.947 +1.01 -0.8 21.6 68.5
Sept.25 13 17.07 +69 49.4 7.267 7.012 +1.09 +0.2 21.7 71.4
Oct. 5 13 27.93 +69 51.8 7.274 1.077 +1.15 +1.3 21.7 7417
Oct. 15 13 39.46 +70 04.6 7.275 7.142 +1.21 +2.4 21.7 18.4
Oct. 25 13 51.60 +70 28.2 7.272 17.207 +1.27 +3.4 21.7 82.3
Nov. 4 14 04.30 +/1 02.5 7.268 17.272 +1.32 +4.5 21.8 86.3
Nov. 14 14 17.52 +/1 47.5 7.264 71.33] +1.3] +5.5 21.8 90.3
Nov. 24 14 31.23 +]2 43.0 7.264 7.402 +1.42 +6.5 21.8 94.2
Dec. 4 14 4542 +]3 48.1 7.270 7.466 +1.47 +1.4 21.9 9].7
Dec. 14 15 00.08 +75 02.2 7.285 7.531 +1.51 +8.2 21.9 100.8
Dec. 24 15 15.19 +7/6 24.0 7.311 7.596 +1.56 +8.8 21.9 103.2
Jan. 3 1530.77 +77 52.3 1.349 7.661 +1.61 +9.3 22.0 104.9
Jan. 13 15 46.87 +7/9 25.5 7.402 7.725 +1.66 +9.6 22.0 105.6
Jan. 23 16 03.51 +81 01.9 7.469 7.790 +1.74 +9.8 22.1 105.5
Feb. 2 16 20.90 +82 40.1 7.551 7.855 +1.85 +9.8 22.1 104.4
Feb. 12 16 39.38 +84 18.4 7.647 17.919 +2.05 +9.7 22.2 102.5
Feb. 22 16 59.85 +85 55.5 7.756 7.984 +2.58 +9.4 22.2 99.8
Mar. 3 17 25.69 +87 30.0 7.876 8.048 +5.39 +9.0 22.3 96.5
Mar. 13 18 19.55 +89 00.1 8.004 8.112 +56.13 +2.6 22.3 92.7
Mar. 23 03 40.88 +89 26.4 8.140 8.177 +9.75 -8.0 22.4 88.6
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet G/2014 S1 (PANSTARRS)

%poch = 2015 June 27.0

= 2013 Nov.

Peri. = 288.94613
Node

Incl.

q
€

m1

01
01
01
01
01

01
01
01
01
01

01
01
02
02
02

02
02
02
02
02

02
02
01
01
01

01
01
01
01
01

01
01
01
00
00

00
00
00
00
00

00
00
00
00
00

RhA.(ZOOO) Decl. Delta
m o
52 -28 02.1 8.528 8.
69 -27 07.0 8.692 8.
84 -26 10.2 8.853 8.
88 -25 13.2 9.007 8.
69 -24 17.1 9.149 8.
19 -23 22.9 9.275 8.
24 -22 31.4 9.383 8.
74 -21 43.3 9.471 8.
58 -20 59.3 9.536 8.
65 -20 19.7 9.5771 8.
85 -19 45.0 9.594 8.
09 -19 15.6 9.588 8.
25 -18 51.6 9.558 8.
26 -18 33.3 9.506 8.
00 -18 21.0 9.433 8.
40 -18 14.6 9. 343 8.
36 -18 14.2 9.238 8.
79 -18 19.8 9.121 8.
60 -18 30.9 8.996 8.
71 -18 47.3 8.867 8.
06 -19 08.4 8.740 8.
60 -19 33.3 8.618 9.
29 -20 01.0 8.507 9.
15 -20 30.0 8.411 9.
22 -20 58.8 8.337 9.
58 -21 25.8 8.286 9.
38 -21 49.2 8.264 9.
80 -22 07.5 8.272 9.
03 -22 19.3 8.312 9.
32 -22 23.7 8.384 9.
88 -22 20.4 8.485 9.
91 -22 09.2 8.613 9.
59 -21 50.7 8.764 9.
02 -21 25.7 8.935 9.
29 -20 55.0 9.118 9.
41 -20 19.8 9.309 9.
37 -19 41.2 9.503 9.
13 -19 00.1 9.694 9.
63 -18 17.6 9.876 9.
78 -17 34.4 10.046 9.
49 -16 51.3 10.199 9.
67 -16 09.0 10.333 9.
22 -15 28.1 10.443 9.
.06 -14 49.0 10.529 9.
.08 -14 12.3 10.590 9.

93.
90.
48.
47.
47.

48.
49.
90.
92.
94.

96.
99.
01.
03.
05.

06.
07.
07.
07.
06.

05.
02.
99.
99.
90.

44
38.
31.
25.
18.

11.
05.
00.
96.
92.

49.
47.
46.
45.
45.

46.
47.
49.

o1
93

1. 33999
352.65859  2000.0
123. 80651
8. 1405356 AU
1. 0014236

8.4 +5 log(Delta) +

1T
1T

- 64 -

+
o
PO IIOC

+
—_
— o —=o0 O AN OO B~ © IO RM~OO0O—

|
-
WRANOW OOl

+
&
~NO—=N WWW—®© CI—=UI00—

m1

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.
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Elong.

81.1

19.
10.
62.
99.

47.
41.
35.
31.
29.

30.
33.
38.
44,
o1,

98.
66.
14.
82.
91.

100.
109.
118.
126.
135.

142.
148.
150.
149.
144.

137.
129.
119.
110.
100.

91.
81.
12.
62.
93.

45.
36.
29.
22.
18.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T

Peri.
Node
Incl.

q
€

ml =

R.A. (
h m
15 07.
15 06.
15 05.
15 02.
14 58.

14 53.
14 4].
14 39.
14 30.
14 21.

14 11.
14 01.
13 52.
13 43.
13 35.

13 28.
13 22.
13 18.
13 14.
13 12.

13 10.
13 10.
13 10.
13 10.
13 12.

13 13.
13 15.
13 18.
13 20.
13 22.

13 24.
13 26.
13 28.
13 29.
13 30.

13 30.
13 29.
13 21].
13 25.
13 21.

13 17.
13 12.
13 06.
12 59.
12 52.

C/2014 G1 (PANSTARRS)

= 2015 June 27.0 1T
= 2013 Nov. 6.22124 TT
= 71.04260

= 337.95221  2000.0

= 165. 63804

= 5.4680440 AU

= 0.9930212

8.0+ 5 log(Delta) + 10.0 log(r)

2000) Decl. Delta r

21 -05 21.0 6.686 6.284
66 -05 05.3 6.552 6.319
11 -04 43.6 6.408 6.355
44 -04 15.8 6.260 6.391
56 -03 42.0 6.114 6.427
41 -03 02.5 5.979 6.465
00 —02 18.2 5.860 6.502
41 -01 30.1 5.765 6.540
82 -00 40.0 5.700 6.579
49 +00 10.2 5.670 6.618
73 400 58.5 5.678 6.658
91 +01 42.7 5.725 6.697
39 +02 21.0 5.810 6.738
50 +02 52.3 5.931 6.778
48 +03 15.9 6.083 6.820
52 +03 31.7 6.261 6.861
70 +03 40.1 6.459 6.903
06 +03 41.6 6.670 6.945
54 +03 37.2 6.889 6.988
10 +03 27.6 7.109 7.031
62 +03 13.8 7.324 7.074
01 +02 56.8 7.531 7.117
14 +02 37.1 7.723 17.161
91 +02 15.8 7.899 7.205
21 +01 53.3 8.053 7.250
92 +01 30.5 8.184 7.295
93 +01 07.9 8.288 7.340
14 +00 46.2 8.366 7.385
45 +00 25.8 8.415 7.431
74 +00 07.4 8.435 7.476
92 -00 08.4 8.427 17.522
87 -00 21.1 8.392 7.569
49 -00 30.2 8.331 7.615
67 -00 35.2 8.247 17.662
29 -00 35.5 8.143 7.709
25 -00 30.8 8.024 7.756
46 -00 20.7 7.895 7.803
82 -00 05.0 7.761 17.851
27 +00 16.2 7.628 7.899
78 400 42.9 7.503 7.947
36 +01 14.5 7.392 7.995
06 +01 50.3 7.302 8.043
01 +02 29.0 7.239 8.091
36 +03 09.2 7.207 8.140
32 +03 49.5 7.210 8.189
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Daily motion

m
-0. 06
-0.16
-0.27
-0. 39
-0.52

-0.64
-0. 76
-0. 86
-0.93
-0.98

-0.98
-0.95
-0. 89
-0. 80
-0.70

-0. 58
-0. 46
-0.35
-0.24
-0.15

-0. 06
+0. 01
+0. 08
+0.13
+0. 17

+0. 20
+0. 22
+0. 23
+0. 23
+0. 22

+0. 20
+0.16
+0.12
+0. 06
0.00

-0.08
-0.16
-0. 26
-0.35
-0.44

-0.53
-0. 61
-0. 67
-0.70
-0.72

+1.
+2.
+2.
+3.
+3.

+4.
+4.
+b.
+b.
+4.

+4.
+3.
+3.
+2.

+1.

|
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m1

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
21.
21.
21.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.
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22.
31.
41.
90.
60.

10.
81.
91.
102.
113.

124.
136.
147.
158.
168.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

23
23
23
23
23

00
00
00
00
00

00
00
00
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01

C/2013 G8 (PANSTARRS)

= 2015 June 27.0 1T
= 2013 Nov. 14.56765 TT
= 80. 14480

= 240.99610  2000.0

= 21.62029

= 5.1400522 AU

= 0.9973460

8.0+ 5 logDelta) + 10.0 log(r(t-100))

RhA.(ZOOO) Decl. Delta r

m o s

23.37 +19 34.7 6.219 6.019
30.17 +19 31.8 6.395 6.057
37.47 +19 36.4 6.563 6.096
4515 +19 47.8 6.721 6.135
53.13 +20 05.2 6.865 6.175
01.31 +20 27.9 6.994 6.215
09.63 +20 55.1 7.106 6.256
18.00 +21 26.1 7.200 6.297
26.35 +22 00.1 7.275 6.339
34.61 +22 36.5 7.330 6.381
42.71 +23 14.5 7.365 6.424
50.59 +23 53.6 7.380 6.467
58.17 +24 33.1 71.375 6.510
05.39 +25 12.5 7.352 6.554
12.17 +25 51.2 7.311 6.599
18.43 +26 28.7 7.254 6.643
24.10 +27 04.5 7.183 6.688
29.10 +27 37.9 7.099 6.734
33.34 +28 08.4 7.005 6.779
36.77 +28 35.4 6.904 6.825
39.30 +28 58.2 6.800 6.872
40.89 +29 16.0 6.696 6.918
41.51 +29 28.2 6.596 6.965
41.17 +29 33.9 6.503 7.013
39.92 +29 32.6 6.423 7.060
37.85 +29 23.8 6.360 7.108
35.12 429 07.3 6.318 7.156
31.91 +28 43.3 6.299 7.204
28.46 +28 12.6 6.308 7.253
25.02 +27 36.3 6.346 7.302
21.83 +26 56.1 6.414 7. 351
19.11 +26 13.7 6.511 7.400
17.04 +25 31.2 6.636 7.449
15.76 +24 50.5 6.785 7.499
15.33 +24 13.0 6.956 7.549
15.79 +23 40.0 7.144 7.599
17.12 +23 12.4 7.345 7.649
19.30 +22 50.6 7.554 7.699
22.25 +22 34.8 1.766 7.750
25.90 +22 24.7 7.976 17.801
30.16 +22 20.2 8.181 7.852
34.95 +22 20.6 8.376 7.903
40.18 +22 25.4 8.559 7.954
4577 +22 34.0 8.726 8.005
51.63 +22 45.8 8.874 8.056

01
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Daily motion

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.16
.06
.03
12
.21

.21
.32
.35
.34
.32

.21
.21
13
.04
.05

13
.22
.30
. 36
43

.48
.92
. 56
.99
.61

68
13
11
80
82

83
84
84
83
81

19
16
12
68
63

9/
90
42
34
25

-0.
+0.
+1.
+1.

+2.

+2.
+3.
+3.
+3.
+3.

+3.
+4.
+3.
+3.
+3.

+3.
+3.
+3.
+2.
+2.

+1.
+1.
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m1

19.
19.
19.
19.
19.

19.
19.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
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20.

20.
20.
21.
21.
21.

21.
21.
21.
21.
21.
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Elong.

13.
65.
9]/,
90.
42.

35.
28.
23.
18.
17.

19.
23.
28.
35.
42.

49.
9]/,
65.
13.
81.

89.
98.
107.
116.
125.

135.
144.
152.
159.
162.

159.
152.
143.
133.
123.

114.
104.
94.
85.
16.

67.
98.
49.
41.
33.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 2P/Encke

Epoch = 2015 June 27.0 1T
T = 2013 Nov. 21.79824 TT
Peri. = 186.54512

Node = 334.56860 2000.0

Incl. = 11.78173

a = 0.3359594 AU

H=14.4, G=0.15

RhA.(ZOOO) Decl. Delta r

m o

21 42.88 -14 12.3 4.569 3.819
21 51.69 -13 20.9 4.686 3.847
22 00.70 -12 27.2 4.782 3.875
22 09.81 -11 31.9 4.856 3.900
22 18.92 -10 35.5 4.907 3.924
22 27.94 -09 38.3 4.935 3.946
22 36.79 -08 41.0 4.939 3.967
22 45.40 -07 44.1  4.921 3.986
22 53.67 -06 48.3 4.880 4.003
23 01.52 -05 54.1 4.817 4.019
23 08.88 -05 02.3 4.735 4.034
23 15.63 -04 13.4 4.634 4.046
23 21.68 -03 28.4 4.517 4.058
23 26.91 -02 47.8 4.386 4.067
23 31.17 -02 12.8 4.243 4.076
23 34.34 -01 44.0 4.092 4.082
23 36.26 -01 22.7 3.936 4.088
23 36.77 -01 09.7 3.780 4.091
23 35.72 -01 06.1 3.627 4.094
23 32.99 -01 12.6 3.483 4.094
23 28.53 -01 29.9 3.352 4.094
23 22.37 -01 57.9 3.241 4.091
23 14.68 -02 35.6 3.153 4.088
23 05.80 -03 21.2 3.095 4.082
22 56.23 -04 11.8 3.068 4.076
22 46.53 -05 04.0 3.075 4.067
22 37.35 -05 53.9 3.114 4.057
22 29.25 -06 38.3 3.184 4.046
22 22.64 -07 14.9 3.280 4.033
22 17.80 -07 41.9 3.397 4.019
22 14.83 -07 59.0 3.529 4.003
22 13.70 -08 06.0 3.671 3.986
22 14.32 -08 03.4 3.817 3.966
22 16.52 -07 51.7 3.962 3.946
22 20.11 -07 31.8 4.102 3.924
22 24.92 -07 04.2 4.233 3.900
22 30.76 -06 29.9 4.350 3.874
22 37.47 -05 49.3 4.453 3.847
22 44.90 -05 03.3 4.537 3.818
22 52.91 -04 12.4 4.601 3.788
23 01.39 -03 17.2 4.645 3.755
23 10.23 -02 18.3 4.666 3.721
23 19.35 -01 16.4 4.665 3.686
23 28.66 -00 11.8 4.640 3.648
23 38.09 +00 54.8 4.593 3.608

- 67 -

S O O

0. 8483355
2.2151486 AU
0.29895084
3.30 years
motion V
+5.1 21.2
+5.4 21.2
+5.5 21.2
+5.6 21.1
+5.7 21.0
+5.7 21.0
+5.7 21.1
+5.6 21.3
+5.4 21.3
+5.2 21.4
+4.9 21.4
+4.5 21.4
+4.1 21.4
+3.5 21.4
+2.9 21.4
+2.1 21.3
+1.3 21.2
+0.4 21.1
-0.7 21.0
-1.7 20.9
-2.8 20.8
-3.8 20.6
-4.6 20.4
-5.1 20.2
-5.2 20.0
-5.0 20.2
-4.4 20.4
-3.7 20.5
-2.7 20.7
-1.7 20.8
-0.7 20.9
+0.3 21.0
+1.2 21.1
+2.0 21.2
+2.8 21.2
+3.4 21.3
+4.1 21.3
+4.6 21.2
+5.1 21.2
+5.5 21.2
+5.9 21.1
+6.2 21.0
+6.5 20.8
+6.7 20.7
+6.8 20.7
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Comet C/2012 A1 (PANSTARRS)
Epoch = 2015 June 27.0 1T

T = 2013 Dec.  3.84971 TT
Peri. = 192.04668

Node = 277.97723  2000.0
Incl. = 120.91467

q = 7.6042871 AU

e = 1.0013622

3
—
I
~

.6 +5 log(Delta) + 7.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion
2015/16 h m , m , o

=A

Elong.

Jan. 8 04 58.08 -12 37.8 7.313 8.001 -0.58 -1.0 18.7 131.6
Jan. 18 04 52.29 -12 47.6 7.435 8.020 -0.50 -0.2 18.7 123.5
Jan. 28 04 47.33 -12 49.9 7.577 8.040 -0.40 +0.4 18.8 114.8
Feb. 7 04 43.31 -12 46.2 7.734 8.060 -0.30 +0.8 18.8 105.9
Feb. 17 04 40.26 -12 38.0 7.901 8.080 -0.21 +1.1 18.9 96.9
Feb. 27 04 38.20 -12 27.0 8.072 8.101 -0.11 +1.2 18.9 88.2
Mar. 9 04 37.06 -12 14.5 8.243 8.123 -0.03 +1.3 19.0 79.6
Mar. 19 04 36.79 -12 01.9 8.407 8.145 +0.05 +1.1 19.1 71.4
Mar. 29 04 37.31 -11 50.5 8.562 8.16/ +0.12 +0.9 19.1 63.6
Apr. 8 04 38.50 -11 41.1 8.703 8.189 +0.18 +0.6 19.1 56.2
Apr. 18 04 40.28 -11 34.7 8.828 8.212 +0.23 +0.3 19.2 49.5
Apr. 28 04 42.55 -11 32.1 8.934 8.236 +0.26 -0.2 19.2 43.7
May 8 04 45.19 -11 33.8 9.020 8.259 +0.29 -0.7 19.3 38.9
May 18 04 48.11 -11 40.3 9.084 8.283 +0.31 -1.2 19.3 35.7
May 28 04 51.21 -11 52.1 9.126 8.308 +0.32 -1.8 19.3 34.2
June 7 04 54.40 -12 09.6 9.145 8.332 +0.32 -2.3 19.3 34.8
June 17 04 57.59 -12 33.1 9.142 8.358 +0.31 -3.0 19.3 37.3
June 27 05 00.67 -13 02.8 9.119 8.383 +0.29 -3.6 19.3 41.4
July 7 0503.55-1338.9 9.076 8.409 +0.26 -4.2 19.3 46.5
July 17 05 06.14 -14 21.4 9.015 8.435 +0.22 -4.9 19.3 52.5
July 27 05 08.34 -1510.3 8.939 8.461 +0.17 -5.5 19.3 59.1
Aug. 6 05 10.05 -16 05.4 8.850 8.488 +0.11 -6.1 19.3 66.0
Aug. 16 05 11.18 -17 06.3 8.752 8.515 +0.05 -6.6 19.3 73.2
Aug. 26 05 11.63 -18 12.6 8.649 8.543 -0.03 -7.1 19.3 80.6
Sept. 5 05 11.32 -19 23.4 8.544 8.5711 -0.12 -7.4 19.3 88.1
Sept.15 05 10.16 -20 37.5 8.441 8.599 -0.21 -7.6 19.2 95.6
Sept.25 05 08.10 -21 53.7 8.346 8.62/ -0.30 -7.6 19.2 103.0
Oct. 5 0505.10-23 10.1 8.261 8.65 -0.39 -7.5 19.2 110.1
Oct. 15 05 01.16 -24 24.8 8.192 8.685 -0.48 -7.1 19.2 116.6
Oct. 25 04 56.32 -25 35.7 8.143 8.714 -0.56 -6.5 19.2 122.3
Nov. 4 04 50.70 -26 40.3 8.115 8.744 -0.63 -5.7 19.2 126.7
Nov. 14 04 44.43 -27 36.8 8.111 8.7713 -0.6/ -4.7 19.2 129.4
Nov. 24 04 37.74 -28 23.4 8.134 8.804 -0.69 -3.5 19.2 130.2
Dec. 4 04 30.85 -28 58.8 8.182 8.834 -0.68 -2.4 19.3 128.9
Dec. 14 04 24.02 -29 22.6 8.255 8.865 -0.65 -1.2 19.3 125.6
Dec. 24 04 17.53 -29 34.9 8.352 8.896 -0.59 -0.2 19.3 120.8
Jan. 3 04 11.58 -29 36.6 8.468 8.92/ -0.52 +0.8 19.4 114.9
Jan. 13 04 06.35 -29 29.0 8.600 8.958 -0.44 +1.5 19.4 108.3
Jan. 23 04 01.99 -29 13.8 8.745 8.990 -0.34 +2.1 19.5 101.3
Feb. 2 03 58.55 -28 52.8 8.897 9.022 -0.25 +2.5 19.5 94.1
Feb. 12 03 56.07 -28 28.0 9.053 9.054 -0.16 +2.7 19.6 87.0
Feb. 22 03 54.51 -28 01.1 9.208 9.087 -0.07 +2.7 19.6 /9.9
Mar. 3 03 53.83 -27 33.8 9.358 9.120 +0.01 +2.6 19.7 /3.1
Mar. 13 03 53.95 -27 07.5 9.500 9.153 +0.08 +2.4 19.7 66.7
Mar. 23 03 54.79 -26 43.5 9.630 9.186 +0.15 +2.1 19.7 60.9
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C/2013 R1 (Lovejoy)

= 2015 June 27.0 1T
2013 Dec. 22.73309 TT

- 69 -

Daily

+0.
+0.
+0.
+0.
+0.

+0.
+0.
.03
.14
.32

.50
.67
.81
.92
.99

.99
.95
.85
.12
Y

82
15
67
o/
46

33
19

A4
.25
.09
.05
.18

.29
.39
47
. 94
.60

. 65
. 68
.10
11
.10

. 68
. 66
.62
Y
.50

.42
.33
.23
12
.00

= 67.16626

= 70.71123  2000.0

= 64.04102

= 0.8118261 AU

= 0.9984289

6.6 +5 log(Delta) + 12.5 log(r)

A . (2000) Decl. Delta r

.16 -38 42.9 5.944 5.090
.34 -39 23.5 5.966 5.188
.85 -40 05.8 5.966 5.286
.55 -40 50.1 5.948 5.382
.29 -41 37.0 5.913 5.478
.91 -42 26.5 5.865 b5.574
.25 -43 18.8 5.806 5.668
.16 -44 13.7 5.742 5.762
.48 -45 10.6 5.677 5.855
.09 -46 08.4 5.615 5.948
.91 -47 05.6 5.562 6.040
.94 -48 00.1 5.522 6.132
.28 -48 49.6 5.501 6.223
.14 -49 31.6 5.501 6.313
.90 -50 04.0 5.527 6.403
.04 -50 25.3 5.581 6.492
.10 -50 35.0 5.663 6.581
.62 -50 33.6 5.775 6.669
.09 -50 22.8 5.914 6.757
.85 -50 04.7 6.078 6.844
.14 -49 41.7 6.265 6.931
.04 -49 16.3 6.469 7.017
.56 -48 50.4 6.688 7.103
.63 -48 25.7 6.917 7.188
.12 -48 03.2 7.152 17.273
.90 -47 43.9 7.387 7.357
.82 47 28.1 7.620 7. 441
.11 -47 16.1  7.846 7.525
.46 -47 07.8 8.062 7.608
.90 -47 03.3 8.265 7.691
.91 -47 02.2 8.450 7.773
.37 -47 04.6 8.617 7.856
.14 -47 10.2 8.763 7.937
.11 -47 18.8 8.886 8.018
.16 -47 30.4 8.986 8.099
.17 -47 45.0 9.061 8.180
.02 -48 02.5 9.112 8.260
.59 -48 22.9 9.140 8.340
.17 -48 46.3 9.145 8.419
.42 -49 12.6  9.130 8.499
.43 -49 42.0 9.096 8.577
.66 -50 14.2 9.048 8.656
.00 -50 49.2 8.987 8.734
.33 -561 26.7 8.919 8.812
.52 -52 06.0 8.847 8.890
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Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet C/2011 J2 (LINEAR)
Epoch = 2015 June 27.0

T = 2013 Dec. 25.49479
Peri. = 85.32362

Node = 163.94369 2000.0
Incl. = 122.80365

q = 3.4438909 AU

e = 1.0010899

ml = 7.2 +5 log(Delta) +
RhA.(ZOOO) Decl. Delta

m o s

22 45.32 +17 05.0 5.168 4.
22 50.02 +16 00.8 5.375 4.
22 55.17 +15 10.7 5.568 4.
23 00.61 +14 32.6 5.743 5.
23 06.21 +14 04.6 5.896 5.
23 11.86 +13 44.8 6.026 5.
23 17.45 +13 31.6 6.131 5.
23 22.87 +13 23.6 6.210 5.
23 28.04 +13 19.3 6.263 5.
23 32.85 +13 17.4 6.289 5.
23 37.21 +13 16.7 6.289 5.
23 41.03 +13 16.0 6.265 5.
23 44.22 +13 14.1  6.219 5.
23 46.68 +13 09.8 6.153 5.
23 48.31 +13 02.0 6.070 5.
23 49.01 +12 49.4 5.974 5.
23 48.72 +12 30.9 5.869 5.
23 47.35 +12 05.3 5.760 5.
23 44.87 +11 31.4 5.652 5.
23 41.27 +10 48.4 5.552 6.
23 36.59 +09 55.7 5.465 6.
23 30.94 +08 53.3 5.397 6.
23 24.49 +07 41.9 5.355 6.
23 17.49 +06 22.8 5.343 6.
23 10.23 +04 58.1 5.366 6.
23 03.01 +03 30.5 5.424 6.
22 56.15 +02 03.1 5.519 6.
22 49.93 +00 38.6 5.650 6.
22 44.57 -00 40.4 5.812 6.
22 40.21 -01 52.2 6.003 6.
22 36.95 -02 55.6 6.215 6.
22 34.78 -03 50.1 6.444 6.
22 33.69 -04 35.6 6.684 6.
22 33.60 -05 12.6 6.927 6.
22 34.41 -05 41.7 7.169 7.
22 36.03 -06 03.6 7.404 7.
22 38.33 -06 19.2 7.627 1.
22 41.19 -06 29.6 7.834 1.
22 44.51 -06 35.5 8.021 7.
22 48.16 -06 37.9 8.186 7.
22 52.05 -06 37.7 8.325 1.
22 56.08 -06 35.7 8.438 7.
23 00.14 -06 32.8 8.523 7.
23 04.15 -06 29.8 8.581 7.
23 08.01 -06 27.4 8.610 7

1T
1T
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1T

2015/16
8
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1
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9
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8
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1
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1
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2]
6
16
26
)

15
25

)
15
25

4
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4
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3
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12
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3
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Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

RhA.(ZOOO) Decl.

15
15
15
15
15

15
15
15
15
15

15
15
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

m

C/2013 H2 (Boattini)

= 2015 June 27.0 1T
= 2014 Jan. 22.95526 TT
= 35.98199

= 262.73330 2000.0

= 128. 38987

= 1.4989542 AU

= 0.9997790

5.4 +5 log(Delta) + 10.0 log(r)

Delta r

38.48 +22 15.5 8.112 1.812
40.00 +23 20.0 7.999 7.830
40.76 +24 32.7 1.881 1.848
40.65 +25 52.9 1.765 1.86]
39.55 +27 19.3 7.653 7.886
37.38 +28 50.1  7.552 7.905
34.06 +30 23.0 7.466 7.925
29.59 +31 55.4  7.398 7.945
23.99 +33 24.3  1.353 1.966
17.38 +34 46.8 7.333 7.987
09.92 +36 00.1 7.338 8.008
01.87 +37 01.8 7.370 8.030
93.51 +37 50.3  7.427 8.052
45.18 +38 25.0 7.508 8.075
37.17 +38 45.8 7.610 8.098
29.78 +38 53.8 1.729 8.122
23.21 +38 50.5 7.862 8.145
17.61 +38 37.8 8.004 8.170
13.07 +38 17.6  8.150 8.194
09.62 +37 51.9 8.298 8.219
07.23 +37 22.8 8.443 8.244
05.84 +36 52.0 8.581 8.270
05.39 +36 21.1 8.709 8.296
05.77 +35 51.3 8.824 8.322
06.89 +35 24.1 8.924 8.349
08.64 +35 00.5 9.007 8.376
10.92 +34 41.5 9.071 8.404
13.63 +34 27.9 9.114 8. 431
16.65 +34 20.7 9.138 8.459
19.89 +34 20.5 9.141 8.488
23.23 +34 28.1  9.125 8.516
26.56 +34 43.9 9.090 8.545
29.77 +35 08.6 9.038 8.574
32.73 +35 42.4 8.973 8.604
35.31 +36 25.5 8.896 8.634
37.39 +37 17.8 8.811 8.664
38.82 +38 18.9 8.723 8.695
39.46 +39 28.1 8.635 8.725
39.18 +40 44.1  8.551 8.756
37.84 +42 05.3 8.477 8.1788
35.33 +43 29.8 8.415 8.819
31.58 +44 54.8 8.370 8.851
26.56 +46 17.7 8.344 8.883
20.29 +47 35.5 8.340 8.915
12.92 +48 45.3 8.359 8.948

Daily
m
+0.15
+0. 08
-0. 01
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-0.22
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Comet

Epoch
T

Peri.
Node
Incl.

a

m

1

292P/Li

= 2015 June 27.0 1T
= 2014 Feb.  5.15678 TT
= 319.19862

= 91.71065 2000.0

= 24.29232

R.A. (2000) Decl.
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09
09

09
09
09
08
08

09
09
09
09
09

09
09
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18.
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03.
13.
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44,
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04.

14.
23.
33.
42.
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98.
06.
12.
18.
23.

2].
29.
30.
30.
29.

26.
22.
18.
12.

81 +34°

19 +36
21 +3]
5/ +38
07 +39

48 +39
39 +39
16 +39
95 +39
10 +38

28 +38
48 +3]
05 +36
19 +35
47 +34

91 +34
94 +33
43 +32
25 +31
31 +30

92 +29
18 +28
05 +27
26 +26
34 +25

24 +25
90 +24
25 +23
22 +23
15 +23

14 +22
10 +22
13 +22
92 +22
36 +23

11 +23
69 +24
98 +24
92 +25
92 +26

82 +2]
97 +28
22 +29
85 +30

.25 +30
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19.

44
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2.5204453 AU
5.4 +5 log(Delta) + 22.5 log(r (t-60))

Delta
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. 002
. 098
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L1317
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. 844
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492
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076

123
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309
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114
1517
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S O O

0.5897625
6. 1438686 AU
0.06472040
15. 23 years

Daily motion

+8.7

m
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01
01

01
01
01
01
01

m
93.
05.
17.
29.
40.

92.
03.
15.
25.
36.

46.
96.
05.
14.
22.

29.
35.
40.
45.
48.

90.
90.
90.
47.
44,

39.
33.
2].
21.
15.

09.
05.
01.
99.
97,

9].
99.
01.
04.
07.

12.
17.
22.

C/2012 X1 (LINEAR)

= 2015 June 27.0 1T
= 2014 Feb. 21.65047 TT
= 132.09199

= 113.13865 2000.0

= 44 36401

= 1.5981829 AU

= 0.9898553

4.4 +5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

94 -40 09.
63 -38 58.
42 -37 51.
19 -36 4].
90 -35 417.

49 -34 53.
88 -34 04.
05 -33 22.
93 -32 46.
47 -32 19.

62 -32 00.
32 -31 49.
90 -31 48.
11 =31 56.
04 -32 15.

23 -32 44.
96 -33 22.
95 -34 10.
27 =35 07.
43 -36 11.

32 =37 21.
87 -38 34.
02 -39 49.
11 -41 01.
23 -42 08.

54 -43 06.
95 —43 52.
81 —44 25.
48 -44 42.
38 -44 44.

85 -44 32.
18 -44 06.
99 -43 28.
17 -42 41.
97 -41 48.

95 -40 49.
03 -39 47.
12 -38 44.
09 -37 42.
84 -36 40.

22 -35 41.
14 -34 46.
48 -33 54.
28.14 -33 08.
34.03 -32 26.
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COoH—=O SOOI SO C1O—

Delta

4.690
4.861
.018
159
. 285

. 394
. 487
. 962
. 621
. 664

. 691
. 105
. 105
. 694
.674

. 647
. 615
. 581
. 048
. 520

. 499
. 488
. 491
010
. 548

. 606
. 685
. 185
. 906
. 047

. 205
. 3178
. 963
. 156
. 955

. 156
. 355
. 949
135
91

8.074
8.223
8. 355
8.411
8. 568
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r

118
210
303
395
486

971
668
158
848
937

026
114
202
290
371

464
950
636
122
807

892
976
060
143
221

309
392
474
996
637

118
199
819
959
039

118
197
216
354
432

910
987
665
141

. 818
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Daily

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

mi
RhA.(ZOOO) Decl.
07 06.19 +14°05.

m

06 58.
o1,
44
39.

34.
31.
30.
29.
29.

31.
33.
36.
39.
43.

47.
o1,
96.
01.
05.

10.
14.
18.
21.
24.

26.
28.
29.
28.
2].

25.
22.
18.
14.
08.

02.
96.
49.
43.
38.

33.
29.
26.
24.
23.

06
06
06

06
06
06
06
06

06
06
06
06
06

06
06
06
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
06
06
06
06

06
06
06
06
06

C/2014 W3 (PANSTARRS)

= 2015 June 27.0 1T
= 2014 Feb. 28.74172 TT
= 159.07993

= 286.37412  2000.0

= 90.12222

= 6.0707460 AU

= 1.0058612

8.0+ 5 log(Delta) + 10.0 log(r)

Delta r

8 5.477 6.451
38 +13 22.2 5.523 6.4175
09 +12 41.2 5.604 6.499
64 +12 03.2 5.718 6.524
22 +11 28.2  5.859 6.549
97 +10 56.2 6.022 6.5/5
94 +10 26.7 6.201 6.602
12 +09 59.2 6.392 6.629
44 +09 33.1 6.587 6.65]/
82 +09 07.6 6.781 6.685
13 +08 42.2 6.971 6.714
25 +08 16.2 7.151 6.743
07 +07 48.9 7.318 6.713
46 +07 19.9 7.470 6.804
30 +06 48.7 7.603 6.835
49 +06 14.9 7.716 6.866
91 +05 38.2 7.807 6.898
48 +04 58.2 1.875 6.931
08 +04 14.7 7.921 6.964
64 +03 27.7 7.943 6.997
04 +02 36.9 7.942 7.031
21 +01 42.3 7.920 7.065
05 +00 43.8 7.876 17.100
47 -00 18.3 7.814 17.135
37 -01 24.0 7.735 1.1]0
65 -02 33.0 7.641 7.206
23 -03 44.8 1.537 1.242
01 -04 58.9 7.425 1.219
91 -06 14.4 7.310 7.316
87 -07 30.4 7.196 7.353
84 -08 45.6 7.089 7.391
82 -09 58.6 6.992 17.429
85 -11 07.5 6.911 7.468
01 -12 10.7 6.850 7.507
46 -13 06.5 6.812 7.546
40 -13 53.4 6.802 7.585
09 -14 30.5 6.821 7.625
18 -14 57.3 6.868 7.665
15 -15 14,1 6.944 7.705
25 -1521.8 7.047 17.746
47 -1521.6 1.173 1.18]
9/ -15 15.4 7.318 7.828
62 -15 04.8 7.478 1.8]0
65 -14 51.6  7.649 7.911
65 -14 37.6  7.827 1.953

Daily
m
-0.78
-0.73
-0. 65
-0.54
-0.42

-0. 30
-0.18
-0.07
+0. 04
+0.13

+0. 21
+0. 28
+0. 34
+0. 38
+0. 42

+0. 44
+0. 46
+0. 46
+0. 46
+0. 44

+0. 42
+0. 38
+0. 34
+0. 29
+0. 23

+0.16
+0. 08
-0.01
-0.10
-0.20

-0. 30
-0. 40
-0. 48
-0. 56
-0. 61

-0. 63
-0. 63
-0. 60
-0. 55
-0. 48

-0. 39
-0. 30
-0.20
-0.10
-0. 01
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m1

19.
19.
19.
19.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.

20.
20.
20.
20.
20.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.

——= OO0 OO OO OOO OO OOO O © © 000 co~dooo ol LW N— OO OO0

WL

5

Elong.

171.5
164.
153.
142.
131.

120.
109.
99.
89.
80.

1.
62.
93.
45.
38.

31.
24,
20.
18.
20.

24,
30.
317.
45.
92.

60.
69.
11.
86.
95.

104.
112.
121.
128.
135.

140.
142.
141.
138.
132.

125.
117.
109.
101.

93.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

P
N
I

a

m

eri.
ode
ncl.

1=

S O O

290P/Jager

= 2015 June 27.0 1T

= 2014 Mar. 12.39797 1T

= 180. 71871

= 303.42313  2000.0

= 19.05589

= 2.1567276 AU

5.6 + 5 log(Delta) + 20.0 log(r)

R.A. (2000) Decl.

14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

—_ —_ —_

N ~Noooooo SHOoOOCTIOC10T oo

—_

h m o
14 28.43 -32

317.
45.
o1,
96.

98.
98.
96.
o1,
45.

37.
29.
21,
14.
08.

04.
01.
01.
02.
05.

09.
14.
21.
28.
36.

45.
94.
04.
14.
24.

35.
45.
96.
06.
17.

2].
36.
45.
93.
01.

08.
13.
17.
20.
22.

81 -34
14 -35
97 -36
30 -37

90 -39
45 -39
12 -40
62 -40
31 -4

10 -41
50 -40
47 -39
26 -39
43 -38

28 3]
96 -36
45 -35
66 -34
42 -33

9/ -33
93 -32
34 -32
65 -32
13 =32

46 -32
13 =32
44 -32
90 -33
83 -33

32 -33
89 -34
46 -34
92 -34
18 -35

13 -35
65 -36
64 -36
95 -36
47 317

05 -37
o] =31
89 -38
89 -38
45 -38

94.
18.
37.
o1,
99.

00.
92.
32.
99.
10.

04.
39.
99.
07.
08.

05.
05.
09.
20.
40.

09.
47.
32.
25.
25.

30.
40.
93.
10.
28.

49.
10.
32.
99.
17.

40.
02.
24,
46.
08.

30.
92.
13.
35.
96.
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elta

3.121
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. 658
. 581
. 500
.418

. 338
. 263
.198
. 148
.116

. 106
120
. 162
. 231
. 326

447
. 589
. 150
. 925
112

. 307
. 506
. 105
. 902
. 094

271
. 450
. 610
. 155
. 883

993
. 083
. 152
. 200
. 226

. 230
214
AT
122
. 050

. 964
. 866
. 161
. 651
. 542

oo ool caooict Ok AA O BAADBBRE BAERBDRE BRERBROWO WWLWOWW WWWWLWW

r

397
456
915
974
633

692
151
810
869
928

986
044
102
160
217

275
332
388
445
501

957/
612
667/
122
176

831
884
938
991
044

096
148
200
252
303

353
404
454
904
953

602
651
699
141
195

- 75 -

0. 6480940
6.1287037 AU
0. 06496077
15.17 years

Daily motion

m

+0.
+0.
+0.
+0.
+0.

.00
.23
.45
.63
.16

.82
.80
.12
.58
A4

.23
.05
12
.28
.42

. 54
. 64
13
.81
.81

.93
.97
.01
.03
.05

.06
.06
.05
.03
.99

.95
.90
.83
)
. 66

)
43
.30
.16
.01

94
19
62
43
22
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Elong.

10.
18.
86.
94.

103.
112.
121.
130.
139.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

q
€

m1

09
09
08
08
07

07
06
06
06
06

06
06
06
06
06

06
06
06
06
07

07
07
07
07
07

07
07
07
07
07

06
06
06
06
06

05
05
05
05
05

05
05
05
05
05

m

45.
14.
39.
06.
317.

13.
96.
44
36.
32.

31.
31.
33.
36.
40.

45.
49.
94.
99.
04.

08.
12.
16.
18.
20.

20.
19.
17.
13.
07.

99.
49.
38.
25.
12.

99.
46.
34.
24.
16.

09.
05.
02.
00.
00.

C/2013 G7 (McNaught)
= 2015 June 27.0

= 2014 Mar. 18.7684
= 218. 271762

= 48.38742 2000.0
= 105. 09883

= 4.6780781 AU

= 0.9969883

9.4 +5 log(Delta) +
RhA.(ZOOO) Decl.

74 -69°

14 =70
19 =10
34 -69
06 —68

66 66
34 -63
37 -61
19 -58
64 -56

13 -54
63 -52
62 -50
13 -48
64 4]

08 -45
86 -44
19 -44
69 -43
42 -43

84 -43
18 -43
11 -44
66 -44
26 -45

12 -46
85 4]
47 -48
39 -49
46 -50

62 -51
92 -52
94 -52
89 -53
51 -53

06 -52
22 -51
94 -50
47 -49
21 4]

82 -46
2] -44
38 -42
99 -40
89 -39

19.
04.
06.
24.
01.

07.
92.
25.
96.
30.

11.
03.
08.
28.
02.

92.
9].
17.
o1,
39.

41.
99.
20.
96.
41.

34.
33.
35.
39.
40.

35.
21.
93.
08.
03.

37.
o1,
45.
25.
92.

11.
2].
41.
98.
19.
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Delta

. 226
195
175
. 168
176

. 201
241
297
. 367
. 449

. 940
. 638
139
. 842
. 943

. 040
131
214
. 288
. 351

6. 403
6. 443
6.472
6. 489
6. 497

6. 495
6. 487
6.474
6. 457
6. 441

6.42]
6.419
6.419
6. 430
6. 454

6. 492
. 545
.614
. 698
L1917

.907
. 028
. 156
. 289
. 423

OO [SaNdpNdpNdyNdy] [SaKdpNdpNdyNdy] GC1Oo1 010101
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1
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Daily motion

1T

1T

7.5 log(r)
r

222 -3.16
257 -3.44
293 -3.34
329 -2.93
366 -2.34
404 -1.73
443 -1.20
482 -0.76
522 -0.41
563 -0.15
604 +0.05
646 +0.20
689 +0. 31
732 +0.39
776 +0.44
820 +0.48
865 +0.49
911 +0.49
956 +0.47
003 +0.44
050 +0.39
097 +0.33
144 +0.25
192 +0.16
241 +0.05
290 -0.09
339 -0.24
389 -0.41
438 -0.59
489 -0.78
539 -0.97
590 -1.14
641 -1.27
692 -1.34
744 -1.34
796 -1.28
848 -1.17
900 -1.01
953 -0.83
006 -0.64
059 -0.46
112 -0.29
165 -0.14
219 -0.01
.272 +0.10

-4.4
-0.2
+4.2
+8. 3
+11.

+13.
+14.
+14.
+14.
+13.

+12.

+
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 117P/Helin-Roman-Alu

Epoch = 2015 June 27.0
26.84271 1T

T

Peri.
Node
Incl.

a

m

1

h

m

22 04.

22
22
22

23
23
23
23
00

00
00
00
00
00

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
00
00
00
00

00
00
01
01
01

01
01
01
01
01

3l
44.
57,

10.
23.
36.
49.
01.

13.
25.
36.
46.
96.

06.
14.
22.
28.
34.

38.
40.
41.
41.
38.

34.
29.
23.
16.
10.

04.
99.
96.
94.
94.

96.
99.
03.
08.
15.

22.
30.
38.
47.
97,

= 2014 Mar.
222.62325
58. 88223
8.69745
3. 0556353 AU

2000.0

1T

S O O

0.2539194
4.0955834 AU
0.11891330
8.29 years

4.8 +5 log(Delta) + 15.0 log(r (t-160))
R. A. (2000) Decl.

87 -19 23.
22 18.02 -18 00.
28 -16 36.
97 =15 10.
82 -13 44.

98 -12 18.
99 -10 52.
80 -09 27.
39 -08 04.
68 -06 44.

64 -05 27.
21 -04 13.
33 -03 04.
94 -02 00.
96 -01 02.

28 -00 09.
81 +00 35.
42 +01 13.
98 +01 44.
34 +02 06.

36 +02 19.
88 +02 24.
19 +02 20.
01 +02 07.
57 +01 47.

o/ +01 22.
27 +00 52.
09 +00 22.
52 -00 04.
10 -00 26.

38 -00 40.
15 =00 45.
94 -00 40.
89 -00 24.
83 +00 00.

32 +00 34.
23 +01 15.
43 +02 02.
18 +02 55.
11 +03 51.

29 +04 50.
18 +05 52.
6/ +06 54.
65 +07 57.
02 +09 00.

—ocIooo NOITRR—O CIToOoo1I©ow

OO0 —- APONbRA~ ~Nh~hOo© ~N~J00 00O O ~NN 0O wWNooOH©

Delta

4.047
4.150
4.240
4.316
4.371

4.423
4.453
4.467
4.465
4.447

4.414
4.367
. 305
. 230
144

. 046
939
. 825
. 106
. 584

. 463
. 345
. 234
135
. 052

. 989
. 951
. 940
. 958
. 007

. 085
189
. 316
. 461
. 621

. 190
. 964
. 140
313

~hpbhowow WwWwwww wWhNNN wWwWwwww WwWwwwh S

=N
S
oo

4.639
4.7871
4.922
9. 042
9. 145

ARRARE ARARE ARARARL WNWKNW WOWEKW WOKRWE WLEWE WWWOKWL WWLWWW

r

351
370
389
408
428

4438
468
488
909
530

991
972
994
616
637

659
681
103
125
148

110
192
814
837
859

881
904
926
948
970

992
014
036
058
080

101
123
144
165
186

207
228
249
269
290

- 7] -

Daily motion

m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.

+0.

+0.
+0.
+0.
+0.
+0.

.25
.09
.08
.24
.40

.93
.62
. 66
. 64
Y

.46
.32
17
.01
.15

.29
.42
.93
.63
.12

.19
.85
.90
.94
.97

31
33
33
33
32

30
28
26
23
20

16
11
06
00
93

85
16
66
94
40

=A

+8. 2
+8.
+8.
+8.
+8.

+8.
+8.
+8.
+8.
+].

+].
+6.
+6.
+b.
+b.

+4.
+3.
+3.
+2.

+1.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 17P/Holmes

Epoch = 2015 June 27.0
27.56457 TT

T

Peri.
Node
Incl.

a

m1

04
04
04
04
04

04
04
04
05
05

05
05
05
06
06

06
06
07
07
07

07
08
08
08
08

08
09
09
09
09

09
09
09
09
09

09
09
09
09
09

08
08
08
08
08

m
03.
02.
05.
10.
17.

21.
37.
49.
02.
15.

29.
44
99.
13.
28.

43.
9].
12.
26.
40.

93.
06.
18.
30.
41.

o1,
01.
09.
17.
23.

28.
32.
33.
34.
32.

28.
23.
17.
09.
01.

92.
45.
39.
34.
31.

= 2014 Mar.
24. 57096
326. 76328
19. 09201
2.0577486 AU

2000.0

1T

UOS oO O

8.0+ 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

93 +45
83 +43
2] +42
42 +41
81 +40

03 +39
14 +38
61 +37
41 +3]
92 +36

96 +36
38 +35
04 +34
82 +34
63 +33

37 +33
96 +32
33 +31
40 +31
13 +30

44 +29
28 +29
99 +28
30 +27
35 +26

66 +26
13 +25
67 +24
17 +24
48 +23

49 +23
02 +23
94 +22
11 +22
45 +22

94 +23
11 +23
01 +23
25 +23
00 +24

85 +24
41 +24
15 +24
41 +23
36 +23

31.
98.
32.
16.
10.

14.
25.
43.
06.
32.

00.
29.
9].
25.
o1.

15.
37.
98.
16.
33.

48.
03.
17.
31.
46.

03.
22.
44,
10.
42.

19.
03.
94.
92.
97.

08.
23.
40.
96.
09.

16.
16.
09.
96.
317.

SH OS> 00 O Ol

~N OO CIN O 00 00 0O O SDHOCITLWWO WOHZWW oSO WN WO —= O Ao 1o O©~JoOo~J—

Delta

2.132
2. 261
2.408
2.56]
135

.909
. 087
. 264
439
. 609

113
. 928
.072
. 206
. 326

. 432
. 923
. 998
. 657
. 698

122
. 128
. 116
. 687
. 641

019
. 501
. 409
. 306
192

.072
949
. 825
107
. 600

. 507
. 435
. 389
312
. 387

434
. 012
. 618
. 148
. 899

WWWwww WWWwww WWWwWwh AP ArAADDDS A AW WWWWN NS

r

911
955
998
041
084

127
170
212
255
297

339
380
421
462
502

942
982
621
660
698

136
174
811
847
883

919
954
989
023
057

090
123
155
187
218

248
219
308
338
366

. 394
4.422
4.449
4.476
4.502

A ARRARR RARARRRE RRLOKND WOWWOKW WWKRWEW WWEKWE WRWLWL WWNNN
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0.4316154
3.6203454 AU
0. 14308004
6. 89 years

Daily motion

m

-0.
+0.
+0.
+0.
+0.

.07
.19
.28
.35
.40

.44
41
.48
.48
41

.46
.44
41
.37
.33

.28
.23
11
.10
.03

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+0.
+0.
+0.
+0.
+0.

+0.
+0.
.02
17
.35

.52
.67
.18
.83
.82

.14
.63
41
.30
13

07
24
o1
14
92

95
85
15
63
90

35
19
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 119P/Parker—Hartley
Epoch = 2015 June 27.0

T

Peri.
Node
Incl.

a

m1

= 2014 Apr.
181. 73576
243. 82110
5.18411
3.0253851 AU

.6 +5 log(Delta) + 12.5 log(r)

©

RhA.(ZOOO) Decl.

08

m
28.

95 +12°48.

08 22.09 +13

08
08
08

07
07
07
07
08

08
08
08
08
08

08
09
09
09
09

09
09
10
10
10

10
10
11
11
11

—_
—_

—_ ol —
—_—_ ==l N NNNDNDN

—_

14.
08.
02.

98.
96.
96.
98.
02.

07.
14.
21.
30.
40.

90.
00.
11.
23.
34.

45.
9].
08.
20.
31.

42.
92.
03.
12.
22.

31.
39.
46.
93.
98.

03.
06.
07.
07.
06.

03.
99.
94.
48.
42.

93 +13
25 +13
68 +14

13 +14
69 +14
63 +14
92 +14
19 +14

45 +14
08 +14
86 +14
60 +14
11 +13

23 +13
83 +12
19 +11
00 +10
37 +09

82 +09
29 +08
11 +07
02 +05
17 +04

10 +03
16 +02
07 +01
98 +00
41 -00

25 -01
43 -02
83 -03
32 -04
17 -05

05 -05
02 -06
5/ -06
63 -06
18 -06

28 -06
12 -06
01 -05
32 -05
93 -04

01.
19.
39.
00.

19.
35.
46.
93.
94.

49.
39.
23.
01.
33.

00.
21.
38.
90.
98.

02.
03.
01.
9].
92.

45.
37.
30.
23.
41.

43.
43.
39.
30.
15.

93.
24.
45.
9].
98.

48.
28.
99.
22.
42.

5
5
4
9
6
6
3
8
3
4
8
4
2
1
4
2
1
4
5
5
1
1
8
8
0

— O OCI~J—

—OowoHo W— 1O LWNON G100

3.7908
2000.0

Delta

2.416
2.403
2.421
2.468
2.543

. 644
. 166
905
. 057
.218

. 383
. b1
Ay
8179
. 036

. 184
. 323
. 451
. 566
. 668

. 155
. 826
. 881
. 920
941

. 944
. 930
. 898
. 849
. 184

. 103
. 608
.500
. 382
. 257

121
. 996
. 868
. 148
. 641

. b1
. 483
. 442
. 429
441

WwWwWwWwww WWwWwwh AN AN B~ S A B~ S S HwWwWwww WWNNN

1T
o IT

r

356
371
399
421
444

467
490
913
937/
961

985
610
634
659
684

109
135
160
185
811

836
862
888
913
939

965
990
016
042
067

092
118
143
168
193

218
243
268
293
317

341
365
. 389
4.413
4.43]

AER ARARE RARARARRE RARARAOD WOWWNW WOKNWEW WWOKWE WRWWL WWWWW

- 79 -

UOS oO O

Dai
m

15
.14
13
11
.09
.07
.03
.99

.94
. 88

.82
.14
. 65
)
43

.30
.16
.01
.15
.29

.42
.01
.01
.58
. 54

ly

.69
.12
.67
. 56
.39

.20
.01
.19
317
.53

. 66
.18
.81
.95
.01

.06
.10
12
.14
.15

0.2953874
4.2936858 AU
0.11077932
8.90 years

motion mil
+1.3 18.1
+1.8 18.1
+2.0 18.2
+2.1 18.2
+1.9 18.3
+1.6 18.5
+1.1 18.6
+0.7 18.7
+0.1 18.9
-0.5 19.0
-1.0 19.2
-1.6 19.3
-2.2 19.5
-2.8 19.6
-3.3 19.7
-3.8 19.8
-4.3 19.9
-4.8 20.0
-5.2 20.1
-5.6 20.2
-5.9 20.3
-6.2 20.4
-6.4 20.4
-6.6 20.5
-6.7 20.5
-6.7 20.5
-6.7 20.6
-6.7 20.6
-6.5 20.6
-6.3 20.6
-6.0 20.6
-5.6 20.6
-5.1 20.6
-4.5 20.6
-3.8 20.5
-3.0 20.5
-2.1 20.5
-1.2 20.4
-0.1 20.4
+1.0 20.3
+2.0 20.3
+2.9 20.3
+3.6 20.3
+4. 1 20.2

+4.2 20.

Elong.

159.
170.
172.
162.
151.

140.
130.
120.
110.
101.

93.
85.
11.
10.
62.

99.
48.
42.
35.
29.

16.

11.

25.
32.
39.

47.
94,
62.
1.
19.

88.
97.
107.
117.
127.

138.
149.
160.
170.
172.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

T

Peri.
Node
Incl.

a

311P/PANSTARRS

= 2015 June 27.0
15.55415 TT

= 2014 Apr.
144.12052
279. 27105
4.96695
1.9350167 AU

2000.0

1T

ml = 13.6 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

12 06.75 -06

12
12

— — — — — — —
—_——— N N

—_
—_

—_ )k — —_ ol —
WNOINN NN———

—_
wW

_
AW

15

—_
O © 00 0 (e N NE o)) [epNeap)

—_

19

m

11.
14.
13.
09.

02.
92.
42.
32.
24.

18.
16.
16.
19.
24.

32.
41.
92.
03.
16.

30.
44
99.
15.
31.

48.
05.
23.
41.
00.

19.
38.
98.
18.
38.

98.
18.
38.
98.
18.

317.
99.
13.
30.
46.

80 -07
02 -08
14 -09
09 -09

09 -09
90 -08
67 -07
18 -06
95 -05

84 -04
11 -03
36 -03
36 -02
19 -03

2] -03
47 -03
11 -04
94 -05
11 -06

46 -07
89 -09
98 -10
68 -11
92 -13

68 -14
94 -15
67 -117
85 -18
45 -19

45 -20
81 -21
47 -22
37 -23
46 -24

62 -24
18 -24
84 -24
67 -24
16 -24

19 -24
65 -23
41 -23
34 -22
32 -21

32.
41.
34.
07.
18.

05.
29.
34.
28.
21.

22.
36.
07.
99.
00.

21.
99.
40.
36.
39.

90.
05.
24.
46.
08.

31.
93.
12.
29.
40.

47.
47.
40.
24.
01.

28.
45.
93.
o1,
40.

20.
92.
16.
34.
47.

QO —=NN OO W ~NOP,~wWO WO Wh NoNeolF -y N ODDHDW—=N NNO OIS

G100 00 A~ SOdphoO—

Delta

. 138
. 633
. 535
. 448
315

. 320
. 288
. 282
. 302
. 348

Ay
. 505
. 608
123
. 846

973
103
. 234
. 363
. 489

. 612
129
. 840
. 944
. 039

. 126
. 203
. 269
. 325
. 369

. 401
. 421
. 428
. 422
. 404

L3173
. 329
213
. 205
. 126

. 036
937
. 829
114
. 992

—_ —_

—_

NN NN W WWWwwwWw WWwWwwwWw WWWwwwWw LWNOIN NN NN N —

r

180
193
207
220
233

246
259
211
283
295

306
318
328
339
349

358
367
376
384
391

399
. 405
2.411
2.41]
2.422

2.426
2.430
2.434
2.436
2.439

2. 440
2. 441
2. 442
2. 442
2. 441

2. 440
2.438
2.436
2.433
2.429

2.425
2.421
2.416
2.410
2.404

PR RN DR RN DN

- 80 -

Daily motion

+0.50 -6.9
+0.22 5.3
-0.09 -3.3
-0.41 -1.1
-0.70 +1.3
-0.92 +3.6
-1.02 +5.5
-0.99 +6.6
-0.82 +6.7
-0.57 +5.9
-0.27 +4.6
+0.03 +2.9
+0.30 +1.2
+0.54 -0.5
+0.75 -2.0
+0.92 -3.4
+1.06 -4.6
+1.18 5.5
+1.28 6.4
+1.37 -1.0
+1.44 -7.5
+1.51 -7.9
+1.57 -8.2
+1.62 -8.3
+1.68 -8.3
+1.73 -8.2
+1.77 -1.9
+1.82 -7.6
+1.86 -7.2
+1.90 -6.6
+1.94 -6.0
+1.97 5.3
+1.99 -4.5
+2.01 -3.6
+2.02 -2.7
+2.02 -1.8
+2.01 -0.8
+1.98 +0.2
+1.95  +1.1
+1.90 +2.0
+1.85 +2.8
+1.78 +3.6
+1.69 +4.2
+1.60 +4.7
+1.49 +5.1

m1

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
21.
21.
21.

21.
21.
21.
22.
22.

22.
22.
22.
22.
22.

22.
22.
22.
23.
23.

23.

o OO OO ~NJoooc1w N—=©oo® AN —= O (ol S OO

e = 0.1158073
a= 2.1884559 AU
n= 0.30443697
P=3.24 years

Elong.

102.9
111.
120.
130.
141.

152.
163.
171.
165.
155.

144.
133.
124.
115.
106.

99.
92.
85.
18.
12.

66.
60.
99.
49.
44,

38.
33.
28.
22.

OO — G100 WNWwO SHDONON O—=Oom O O~Jwooo> WO

12.

okRdve

QOO O N CIooON NO©wWoo—

15.

26.
32.
38.

S
>

49.
99.
61.
68.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 156P/Russel |-LINEAR
Epoch = 2015 June 27.0

T = 2014 Apr. 16.6907
Peri. = 357.87949
Node = 38.87666 2000.0
Incl. = 20.79003
q = 1.5834806 AU
H=152, G=0.15
RhA.(ZOOO) Decl. Delta
m o
11 25.27 +33 23.2 2.179
11 21.60 +34 42.2 2.14]
11 14.88 +35 59.8 2.134
11 05.62 +37 07.0 2.144
10 54.66 +37 55.4 2.180
10 43.12 +38 19.0 2.243
10 32.21 +38 15.9 2.333
10 22.93 +37 48.0 2.44]
10 15.90 +36 59.3 2.583
10 11.41 +35 55.0 2.73]
10 09.40 +34 39.9 2.905
10 09.67 +33 17.6  3.084
10 11.92 +31 51.1  3.269
10 15.83 +30 22.1  3.458
10 21.12 +28 52.0 3.646
10 27.52 +27 21.5  3.833
10 34.80 +25 51.3 4.014
10 42.79 +24 21.6 4.189
10 51.31 +22 52.9 4.354
11 00.26 +21 25.2 4.508
11 09.51 +19 58.9 4.648
11 18.97 +18 34.2 4.7175
11 28.58 +17 11.4 4.886
11 38.26 +15 50.8 4.979
11 47.95 +14 32.7 5.055
11 57.58 +13 17.5 5.112
12 07.11 +12 05.7 5.149
12 16.46 +10 57.7 5.167
12 25.58 +09 53.9 5.164
12 34.38 +08 55.0 5.142
12 42.79 +08 01.5 5.101
12 50.73 +07 13.8 5.041
12 58.08 +06 32.8 4.964
13 04.73 +05 58.8 4.872
13 10.57 +05 32.6 4.767
13 15.45 +05 14.5 4.652
13 19.24 +05 05.0 4.530
13 21.80 +05 04.2 4.405
13 23.00 +05 12.3 4.282
13 22.75 +05 28.5 4.166
13 20.98 +05 52.2 4.061
13 17.74 +06 21.8 3.973
13 13.14 +06 55.2 3.906
13 07.40 +07 29.9 3.866
13 00.86 +08 02.9 3.854

4

ARARDN ARARDN ARARD ARARDE ARRALG WWOOWE WERKNOWE WWKOWE WWNNN

1T
1T

851
910
969
027
085

142
198
254
308
363

416
469
921
973
623

673
123
1
819
866

913
958
003
048
091

134
176
218
259
299

338
371
415
453
489

925
961
996
630
663

696
128
160
191
821

- 81 -

UOS oO O

0.5596105
3.5956366 AU
0. 14455742
6. 82 years
motion V
+7.9 20.1
+7.8 20.0
+6.7 19.9
+4.8 19.9
+2.4 19.9
-0.3 20.0
-2.8 20.2
-4.9 20.4
-6.4 20.6
-7.5 20.8
-8.2 21.0
-8.7 21.2
-8.9 21.4
-9.0 21.5
-9.0 21.7
-9.0 21.8
-9.0 21.9
-8.9 22.0
-8.8 22.0
-8.6 22.1
-8.5 22.1
-8.3 22.1
-8.1 22.1
-7.8 22.1
-1.5 22.1
-1.2 22.1
-6.8 22.2
-6.4 22.3
-5.9 22.3
5.4 22.4
-4.8 22.5
-4.1 22.5
-3.4 22.6
-2.6 22.6
-1.8 22.6
-1.0 22.5
-0.1 22.5
+0.8 22.5
+1.6 22.4
+2.4 22.3
+3.0 22.2
+3.3 22.2
+3.5 22.1
+3.3 21.9
+2.8 21.9

Elong.

124.3
133.
141.
148.
151.

150.
145.
137.
129.
120.

112.
104.
96.
88.
80.

13.
66.
99.
92.
45.

39.
32.
26.
20.
15.

12.
12.
16.
22.
29.

36.
43.
o1,
99.
67.

16.
85.
94.
104.
114.

124.
135.
145.
156.
164.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 191P/McNaught

Epoch = 2015 June 27.0
= 2014 May

T

Peri.
Node
Incl.

a

m1

06
06
06
06
06

06
06
06
06
06

06
07
07
07
07

07
08
08
08
08

09
09
09
09
09

10
10
10
10
10

—_— ) —
—_——) ) — O

—_

1
1
1
1
1

11
11
10

10
10

m

36.16 +22°00.

274.63219
106. 40052
8. 75802
2.0456965 AU

1

28.00 +22 40.0

21.
18.
17.

19.
23.
29.
37.
46.

9].
08.
20.
33.
46.

99.
13.
26.
40.
93.

06.
19.
32.
44.
96.

08.
19.
29.
39.
49.

9].
05.
11.
16.
20.

23.
24.
23.
20.
16.

11.
04.
98.
o1,
45.

87 +23
31 +23
44 +24

20 +24
32 +24
90 +24
42 +24
11 +25

28 +24
11 +24
84 +24
o1 +24
96 +23

85 +23
28 +22
16 +22
20 +21
94 +20

12 +20
67 +19
36 +18
12 +11
12 +16

30 +15
39 +15
94 +14
88 +13
10 +12

93 +12
03 +11
49 +11
16 +11
10 +11

16 +11
02 +11
21 +12
11 +13
65 +13

25 +14
90 +15
07 +16
30 +17
13 +17

14.
42.
06.

26.
41.
92.
98.
00.

9].
49.
36.
17.
94.

26.
94.
17.
36.
93.

06.
17.
2].
36.
45.

99.
06.
19.
36.
97.

24.
9].
38.
28.
28.

38.
99.
30.
11.
99.

92.
45.
34.
16.
49.

0

— O L= ~NOoOo—=whr PPONWON [ec)eo]

— 1o W DHDWOo1I—O CId~Jo o

CIJLWON ODOE~NIN W

1T

6.60915 TT

2000.0

Delta

. 142
. 818
. 921
. 046
191

. 350
519
. 696
. 8176
. 057

231
412
. 581
. 142
. 894

. 036
. 165
. 280
. 381
. 468

. 038
. 991
. 627
. 646
. 647

. 630
. 096
. 545
471
. 395

. 299
192
.076
. 954
. 830

. 107
. 991
. 485
. 396
. 329

. 281
215
. 293
. 343
. 422

WWWwww WWWwww WWwhpD A pAS ArAADDDS A WWWww WNOIN NN NN—— —

AARRDR ARARE AROWN WWKWWE WROWKW WOWKRE WWEWKW WRLNN NN

r

117
159
802
844
886

929
9N
014
056
098

140
182
223
264
305

346
386
426
465
504

943
981
619
656
693

130
166
801
836
81

905
938
97N
004
036

067
098
129
159
188

217
245
213
301
328

- 82 -

UOS oO O

0.4210944
3.5337307 AU
0.14837266
6. 64 years

9.0 + 5 log(Delta) + 20.0 log(r (t-50))
RhA.(ZOOO) Decl.

Daily motion

m

.82
.61
. 36
.09
.18

A4
.62
.19
.94
.05

.14
.21
.21
.30
.33

.34
.35
.34
.33
.32

.30
.21
.24
.20
.16

11
.06
.99
.92
. 84

)
. 65
.03
.39
.25

.09
.08
.25
-4
. 54

. 64
. 68
. 68
.62
Y

+3.
+3.
+2.
+2.

+1.

+1.
+1.

+0.

|
. . -h .
OO ©O- WOW~I© O——=0O© ~NPhhOJW 00 LV 0O LW oo WNOOY— O O P, O~O

+
o
WN©®W Noo—=N—

m1

18.
18.
18.
19.
19.

19.
19.
20.
20.
20.

20.
21.
21.
21.
21.

22.
22.
22.
22.
22.

22.
22.
23.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 134P/Kowal-Vavrova

Epoch = 2015 June 27.0
= 2014 May

T

Peri.
Node
Incl.

a

m1

18
19
19
19
19

20
20
20
20
20

21
21
21
21
21

21
21
21
21
21

21
20
20
20
20

20
20
20
20
20

20
20
20
21
21

21
21
21
21
21

22
22
22
22
22

m
92.
09.
24.
39.
94.

07.
20.
32.
42.
92.

00.
07.
12.
16.
19.

19.
18.
16.
12.
07.

01.
99.
49.
44
40.

37.
35.
36.
37.
40.

44
90.
96.
03.
10.

18.
26.
35.
44
93.

01.
10.
18.
21.
34.

18. 61090
202. 10634
4.34849
2.5713477 AU

1T

21.56953 TT

2000.0

UOS oO O

6.4 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

19 -19
09 -19
82 -18
89 -17
22 -11

15 -16
39 -15
06 -14
69 -14
18 -13

44 -12
36 -12
86 -11
82 -10
17 -10

86 -10
88 -10
30 -10
32 -10
21 -10

37 -1
28 -11
41 -12
23 -12
11 -13

31 -13
97 -13
12 -14
11 -14
66 -14

81 -14
03 -13
17 -13
06 -13
57 -12

9] -12
93 -11
93 -11
28 -10
08 -09

84 -09
48 -08
91 -07
08 -06
89 -05

"36.

09.
36.
99.
17.

32.
45.
98.
10.
24,

41.
01.
2].
98.
36.

23.
18.
22.
34.
93.

18.
47.
17.
46.
12.

35.
92.
04.
10.
10.

05.
94.
38.
17.
o1.

20.
46.
09.
28.
46.

01.
15.
28.
42.
96.

—— oo O©TCILWwWh~O SDADN—=N D DON—=WW OO 00O O OWO- AN OI

WWwOhW O ON O ©

Delta

138
. 164
174
1170
152

. 120
075
.017
947
. 868

. 181
. 688
. 992
. 495
. 401

314
. 238
AT
. 136
.18

127
. 164
. 231
. 325
441

. 992
157
. 938
. 130
. 331

935
139
939
133
. 316

. 487
. 642
. 181
. 901
. 001

. 080
137
173
. 186
179

ODOoOOHOOD SHOC1IOC101ON (S Wy I S =N A LWWW WWwWwwwWw WWWwwwWw WWwWwww WwWwhphh AP

coccor oAb BAbLhEAADR ABRBEE BABERBRERE BPAROWW WWOWWW WWWWW WWWWW

r

162
205
250
295
342

388
435
483
931
579

628
677
126
116
826

875
925
975
025
075

125
175
225
275
325

375
424
474
923
973

622
671
119
168
817

865
913
961
008
056

103
150
196
243
289

- 83 -

Daily

m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+0.
+0.

+0.
+0.
+0.
+0.
.07

.10
.26
.40
.01
.58

.61
.99
.52
A4
.28

13
.02
.16
.29
.42

.52
.61
.69
)
.80

. 84
. 86
. 88
. 88
. 88

. 86
. 84
.82
.18
.14

63
o/
o1
43
35

26
17
06
95
83

69
99
40
23

0. 5877548
6.2374230 AU
0.06326977
15. 58 years

+
- o
CIToOoOoON NOHSOO© CITON B~ OT ANOOCIO WO~ CIN OO LW~

+
&
ONJO CILWOoOOh OOHN—OO—

m1

18.
18.
18.
18.
18.

18.
18.
18.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
20.
20.

20.
20.
20.
21.
21.

21.
21.
21.
21.
22.

22.
22.
22.
22.
22.

22.
22.
22.
22.
23.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
10
10
10

10
10
10
11
11

—_ ol — —_ ol — —_ ol —
NNNDNDN NNNDNDN N—— =

—_
NS

12
12
12
12

m
96.
90.
42.
33.
25.

17.
12.
08.
07.
08.

10.
15.
21.
28.
36.

45.
94.
04.
14.
24.

35.
46.
96.
07.
17.

28.
38.
47.
97.
06.

15.
23.
30.
37.
43.

47.
o1,
93.
94.
94.

92.
48.
44
38.
32.

4P/Faye

= 2015 June 27.0 1T
= 2014 May 29.78158 TT
= 205.13249

=199.17742 2000.0

= 9.06197

1.6533149 AU

UOS oO O

0. 5693489
3.8391053 AU
0.13102647
71.52 years

8.0+ 5 logDelta) + 15.0 log(r (t-15))
RhA.(ZOOO) Decl.

46 +00
33 +00
49 +01
83 +02
32 +03

88 +04
21 +05
65 +06
34 +07
20 +07

99 +08
48 +08
39 +08
47 +08
50 +08

27 +07
63 +07
44 +06
58 +06
94 +05

46 +04
04 +03
65 +02
21 +01
68 +00

00 -00
12 -01
97 -02
50 -02
64 -03

30 -04
41 -05
84 -06
50 -07
27 -07

99 -08
96 -08
84 -08
13 -08
17 -08

15 -08
15 =07
16 =07
66 -06
61 -05

1
3
1
1
1

N Nmoes
—©ONRN OO ool

2
33.
32.
20.
98.

23.
38.
41.
36.
21.

99.
29.
94.
13.
2].

38.
46.
90.
93.
99.

03.
02.
00.
9].
93.

45.
34.
20.
00.
35.

03.
24.
36.
40.
34.

19.
94.
20.
38.
92.

~N Ao QwWwo oo™ SOodbhn DO OOU CwW—on O HOOCO

OO O—

Delta

. 843
. 819
. 818
. 844
. 899

. 983
. 094
. 229
. 385
. 556

139
. 931
121
. 325
. 521

K
.900
.078
. 246
. 403

. 546
.674
. 186
. 881
957

.015
. 053
071
.070
. 048

. 007
. 948
8173
. 182
. 678

. 565
. 446
. 324
. 204
. 091

. 991
.909
. 849
. 816
. 813

—_

WWWwww B~ S S AP OT C1o1o1 o101 B~ S A AW WWWNN NNNN —

ARRARE ARARE ARARRR RARRAR WOWWOKW WWOKRKWEW WWEKWE WWWNN NN

r

630
691
152
812
812

932
991
050
108
166

224
281
337
393
448

902
996
609
662
14

165
815
865
915
963

011
059
105
152
197

242
286
329
372
415

456
497
938
971
616

655
693
130
167

. 803

- 84 -

m

Daily motion mi
.61 +2.2 15.4
.18  +4.1 15.5
.87 +5.7 15.7
.80 +6.6 15.9
.14 +6.9 16.1
.57 +6.6 16.3
.36 +5.9 16.5
13 +4.9 16.8
.09 3.7 17.1
.28 +2.6 17.4
45  +1.4 17.6
.59 +0.4 17.9
.11 -0.6 18.2
.80 -1.5 18.4
.88 -2.2 18.6
.94 -2.9 18.9
.98 -3.6 19.1
.01 4.1 19.3
.04 -4.5 19.5
.05 -4.9 19.6
.06 -5.3 19.8
.06 -5.5 19.9
.06 -5.7 20.1
.05 -5.8 20.2
.03 -5.9 20.3
.01 -5.9 20.4
.99 -5.8 20.5
.95 5.7 20.6
.91 5.5 20.7
.87 -5.3 20.8
.81 -4.9 20.8
.14 -4.5 20.9
.67 -4.0 20.9
.58 -3.5 20.9
.47 -2.8 20.9
.36 -2.1 20.9
.23 -1.3 20.9
.09 -0.4 20.9
.06 +0.6 20.9
.20 +1.6 20.9
.34 +2.5 20.9
46 +3.4 21.0
.55 +4.1 21.0
.60 +4.6 21.0
.62 +4.8 21.1

Elong.

134.
145.
157.
166.
167.

159.
149.
138.
128.
119.

110.
101.
93.
85.
11.

10.
63.
96.
49.
42.

35.
28.
22.
15.

13.
20.
28.

35.
43.
o1,
99.
68.

11.
86.
96.
106.
116.

127.
138.
149.
161.
172.

8
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 16P/Brooks

Epoch = 2015 June
T = 2014 June
Peri. = 219.76729
Node = 159.27679
Incl. = 4.26279

a

27.0 1T
1.82258 TT

2000.0

1.4667547 AU

UOS oO O

ml = 10.8 + 5 log(Delta) + 17.5 log(r)

R.A. (2000) Decl.
h m o
08 22.04 +14 43.
08 11.34 +15 31.
08 01.00 +16 21.
07 52.18 +17 06.
07 45.67 +17 44.

07 41.84 +18 15.
07 40.75 +18 31.
07 42.18 +18 52.
07 45.83 +18 59.
07 51.36 +18 59.

07 58.42 +18 53.
08 06.74 +18 40.
08 16.04 +18 21.
08 26.09 +17 56.
08 36.71 +17 25.

08 47.75 +16 50.
08 59.08 +16 11.
09 10.59 +15 27.
09 22.18 +14 39.
09 33.79 +13 49.

09 45.35 +12 55.
09 56.80 +12 00.
10 08.08 +11 02.
10 19.16 +10 04.
10 29.97 +09 06.

10 40.46 +08 07.
10 50.59 +07 10.
11 00.28 +06 14.
11 09. 47 +05 20.
11 18.08 +04 29.

26.01 +03 42.
33.16 +03 00.
39.42 +02 24.
44 64 +01 55.
48. 71 +01 33.

91.47 +01 20.
92.82 +01 17
92.64 +01 23.
90.89 +01 41.
47.63 +02 08.

42.98 +02 44.
37.20 +03 26.
30.69 +04 14.
23.88 +05 02.
17.27 +05 48.0

—_ o - O~NIN O ONO—N O~IHOW H—= O OO

—_
—_

—_

—_
—_ O WO SO wW—o» GINO 1 00 O CINO —

—_
—_

Delta r

1.547 2.502
1.585 2.565
1.651 2.628
1.746 2.690
1.868 2. 751
2.012 2.812
2.175 2.872
2.352 2.931
2.539 2.990
2.733 3.048
2.930 3.105
3.128 3.161
3.323 3.217
3.514 3.211
3.698 3.325
3.873 3.378
4.038 3.430
4.190 3.482
4.329 3.532
4. 454 3.582
4.562 3.631
4.654 3.679
4.728 3.726
4.783 3.7712
4.819 3.818
4.836 3.862
4.833 3.906
4.811 3.949
4.770 3.992
4.711 4.033
4.636 4.074
4.545 4.114
4. 441 4.153
4.327 4.192
4.206 4.229
4.082 4.266
3.958 4.302
3.840 4.338
3.734 4.373
3.644 4. 406
3.576 4.440
3.534 4.472
3.522 4.504
3.542 4.535
3.594 4.565

Dai
m

ly

.07
.03
. 88
. 65
.38

.11
.14
317
L)
v

633527

6008993

0.5
3.3591292 AU
0.1
6.1

6 years

motion

+4.
+4.
+4.
+3.
+3.

+2.

+1.

8
9
)
9
1

— OO0 dW (o> N E L NN J) WNOOON ~N— 5B~ 0o OO ID wW—0~O CIO 1O W ~NO~JC1Ww

m1

18.
19.
19.
19.
19.

20.
20.
20.
21.
21.

21.
22.
22.
22.
22.

23.

o OCILWO C1— 00 CIN CCINO

Elong.

1623

173.
170.
158.
147.

136.
125.
116.
107.

98.

90.
82.
15.
68.
60.

94.
47].
40.
34.
2].

20.
14.

13.
20.
2].
34.
42.

90.
98.
66.
15.
84.

94.
104.
114.
124.
136.

147.
159.
171.
176.
165.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

q
€

C/2013 Y2 (PANSTARRS)

= 2015 June 27.0 1T
= 2014 June 13.69348 TT
= 308.86724

= 243.39322  2000.0

= 29.41000

= 1.9192644 AU

= 0.9914557

ml =11.2 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

18
18
18
18
18

—_t o —_t o —_t o —_ —_

— — — — —
© OO O©O©Oo OO0 0O 00 OO0 ©O OO0 0O 00 OO0 ©O OCOOWO©o [{eX{ej{e}{e ] OO

—_

m
04.
18.
32.
45.
96.

9 06.

15.
23.
29.
34.

37.
39.
39.
37.
34.

29.
24.
17.
11.
05.

99.
94.
o1,
48.
47.

47.
49.
o1,
99.
99.

04.
10.
16.
23.
30.

37.
44
o1,
98.
05.

12.
18.
23.
28.
33.

92 -14°

86 -13
92 -12
13 -10
62 -09

93 -08
97 -07
67 -05
93 -04
67 -03

84 -01
36 -00
24 +00
91 +02
27 +03

14 +04
18 +04
96 +05
91 +05
24 +05

99 +05
16 +05
08 +04
66 +04
94 +03

11 +02
11 +02
62 +01
14 +01
995 +01

70 +00
48 +00
17 +00
44 +00
38 +00

49 +01
66 +01
19 +01
19 +02
96 +02

02 +03
09 +04
68 +04
11 +05
11 +06

04.
08.
06.
99.
47.

32.
12.
90.
2].
03.

39.
18.
98.
08.
11.

04.
45.
13.
28.
30.

20.
01.
35.
05.
32.

99.
21.
9].
32.
11.

99.
45.
41.
42.
49.

02.
21.
45.
13.
47.

24.
05.
49.
36.
25.0

—— o O OO0 N

Lol ~ I~ ~NO OO
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(xRl N Nay)

D

4
4
4
4
4

4
4

3
3
3
3
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4.
5
5
5
5
5
6
6
6
6
6
1
1
1
1
1
1
1
1
1

elta

. 022
. 058
.078
. 085
L0717

. 056
. 024
. 982
. 932
871

. 820
. 165
115
.674
. 647

. 637
. 648
. 683
. 144
. 832

. 946
. 085
241
. 429
. 627

839
. 059
. 285
913
139

. 960
172
313
. 960
132

. 885
.018
131
. 222
. 292

. 340
. 367
313
. 362
. 333

SOOI OO SCICICIcl CIIoicicl IR E AR DBAE BREBRROLW WWOWWW WWLWWLWW

Daily motion

+1.
+1.
+1.
+1.
+1.

+0.
+0.
+0.
+0.
+0.

.15
.01
11
.32
.45

.56
.62
. 64
.63
Y

.48
.37
.24
11
.02

.14
.25
.35
.44
.52

.58
.63
.67
.69
v

.12
11
.10
. 68
. 65

.61
. 56
.50
.44
.37

46
37
26
15
03

90
11
63
4]
32

+b.
+6.
+6.
+7.
+7.

+7.
+8.
+8.
+8.
+8.

+8.
+7.
+7.
+6.
+b.

+4.
+2.

+1.
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|
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Elong.

18.
24,
31.
38.
45.

92.
99.
67/.

83.

91.
99.
108.
117.
125.

134.
142.
148.
151.
151.

147.
141.
134.
126.
117.

109.
101.
92.
84.
16.

68.
60.
93.
46.
39.

32.
2].
23.

23.

2].
33.
39.
46.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Daily

+0.
+0.
+0.
+0.
+0.

+0.
+0.
13
.00
.14

.29
.45
.61
.y
.92

.03
.11
13
.11

65
62
o/
90
43

34
24

.04

.93
.80
. 64
.49
.34

.19
.06
.05
.15
.23

.30
. 36
.40
.42
.44

.44
43
41
.39
.35

.30
.24
11
.09

Comet C/2014 E2 (Jacques)

Epoch = 2015 June 27.0 1T
T = 2014 July 2.537713 1T
Peri. = 344.05348

Node = 56.41291 2000.0

Incl. = 156. 38938

q = 0.6637466 AU

e = 0.9991330

ml = 8.4+ 5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl. Delta r

m o

19 58.57 -03 10.9 3.989 3.099
20 05.11 -02 56.7 4.143 3.220
20 11.27 -02 36.0 4.268 3.340
20 16.92 -02 09.9 4.364 3.458
20 21.96 -01 39.3 4.432 3.575
20 26.26 -01 05.2 4.473 3.690
20 29.69 -00 28.5 4.489 3.804
20 32.12 +00 09.9 4.481 3.917
20 33.42 +00 49.0 4.454 4.028
20 33.44 +01 27.7 4.409 4.138
20 32.06 +02 04.7 4.353 4.247
20 29.16 +02 38.7 4.289 4.354
20 24.64 +03 08.1 4.224 4. 461
20 18.50 +03 31.3 4.164 4.567
20 10.76 +03 46.5 4.115 4.671
20 01.60 +03 52.2 4.083 4.775
19 51.29 +03 47.3 4.075 4.877
19 40.22 +03 31.3 4.096 4.979
19 28.87 +03 04.6 4.150 5.080
19 17.75 +02 28.3 4.239 5.180
19 07.34 +01 44.5 4.362 5.279
18 58.02 +00 55.5 4.518 5.378
18 50.06 +00 03.6 4.705 b5.475
18 43.63 -00 48.9 4.916 5.572
18 38.76 -01 40.3 5.148 5.668
18 35.40 -02 29.1 5.395 5.764
18 33.48 -03 14.4 5.650 b5.859
18 32.84 -03 55.4 5.910 b5.953
18 33.34 -04 31.7 6.168 6.046
18 34.84 -05 03.2 6.421 6.139
18 37.16 -05 29.5 6.663 6. 231
18 40.18 -05 50.9 6.890 6.323
18 43.73 -06 07.3 7.100 6.414
18 47.69 -06 18.8 7.289 6.504
18 51.93 -06 25.6 7.454 6.59%
18 56.32 -06 28.0 7.595 6.683
19 00.74 -06 26.1 7.709 6.772
19 05.08 -06 20.4 7.795 6. 861
19 09.23 -06 11.1 7.855 6.948
19 13.09 -05 58.6 7.888 7.036
19 16.54 -05 43.5 7.896 7.122
19 19.49 -05 26.1 7.881 7.209
19 21.85 -05 07.0 7.845 7.295
19 23.53 -04 46.9 7.791 7.380
19 24.44 -04 26.2 7.723 7.465

.01
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Elong.

21.9

17.
17.
20.
26.

33.
41.
90.
98.
67.

11.
81.
97.
107.
117.

127.
138.
146.
153.
155.

151.
144.
135.
126.
116.

106.
97.
817.
18.
69.

60.
o1,
43.
34.
2].

20.
16.
16.
21,
28.

36.
44,
93.
62.
.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

12
12
12
12
12

11
11
11
10
10

10
10
10
10
10

10
10
10
11
11

—_ —_ —_ —_

WwWwww WWWwww WWWWN NN NDN N—m———

—_

12

m
46.
45.
38.
25.
06.

44
21.
01.
46.
35.

29.
2].
28.
32.
317.

44
o1,
99.
08.
17.

26.
36.
45.
94.
04.

13.
22.
31.
39.
47.

99.
02.
08.
14.
19.

22.
25.
26.
26.
25.

22.
18.
12.
06.
99.

C/2012 U1 (PANSTARRS)

= 2015 June 27.0 1T
= 2014 July 5.21081 TT
= 70.11186

= 26.97977 2000.0

= 956.33910

= 5.2644200 AU

= 0.9993212

7.4 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

71 +76

96 +/6
o1 +717
26 +/8
47 +78

16 +78
92 +]1
92 +]1
06 +/5
65 +/4

84 +]2
89 +/0
98 +69
39 +67
96 +65

04 +63
48 +61
64 +59
31 +57
33 +55

60 +53
00 +51
46 +50
92 +48
29 +4]

94 +46
60 +44
40 +43
88 +42
96 +42

o] +41
61 +41
98 +40
98 +40
27 +40

94 +41
47 +41
13 +41
64 +42
15 +42

25 +43
03 +43
66 +44
40 +44
o] +44

01.
o1.
36.
10.
29.

26.
99.
08.
97.
29.

48.
99.
04.
06.
06.

06.
07.
10.
16.
25.

39.
97,
20.
49.
24,

06.
99.
93.
99.
13.

37.
11.
94.
47.
90.

02.
22.
48.
19.
93.

26.
99.
18.
32.
34.
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Delta r
4,982 5.446
4,988 b5.466
5.008 b5.486
5.040 5.508
5.084 5.530
5.141 5.553
5.208 5.577
5.287 5.602
5.374 5.627
5.470 5.654
5.572 5.681
5.679 5.709
5.790 5.738
5.902 5.767
6.015 5.797
6.126 5.828
6.235 5.860
6.339 5.892
6.437 5.926
6.529 5.959
6.611 5.994
6.684 6.028
6. 746 6.064
6.797 6.100
6.835 6.137
6.860 6.174
6.872 6.212
6.870 6.250
6.855 6.289
6.827 6.329
6. 787 6.369
6. 737 6.409
6.677 6.450
6.610 6. 491
6.539 6.533
6.466 6.575
6.394 6.617
6.326 6.660
6.267 6.704
6.219 6.747
6.186 6.792
6.171 6.836
6.176 6.881
6.203 6.926
6 6

. 253

Daily
m
-0. 11
-0. 71
-1.32
-1.88
-2.23

-2.26
-2.00
-1.55
-1.04
-0. 58

-0.19
+0. 11
+0. 34
+0. 52
+0. 65

+0. 74
+0. 82
+0. 87
+0. 90
+0. 93

+0.94
+0. 95
+0. 95
+0.94
+0. 92

+0. 91
+0. 88
+0. 85
+0. 81
+0. 76

+0. 70
+0. 64
+0. 56
+0. 4]
+0. 37

+0. 25
+0.13
-0.01
-0.15
-0.29

-0.42
-0.54
-0. 63
-0. 68
-0.70
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m1

18.
18.
18.
18.
18.

18.
18.
18.
18.
18.

18.
18.
18.
18.
18.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.
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105.
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118.

124.
128.
132.
133.
133.
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

19
19
19
19
19

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20

20
20
20
20
21

21
21
21
21

C/2014 M2 (Christensen)
= 2015 June 27.0 1T
= 2014 July 10.88739 TT
= 40. 14994

= 245.33584 2000.0

= 32.41570

= 6.9092781 AU

= 0.9930028

7.4 +5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r

m o s

26.48 +00 54.2 7.901 7.009
33.76 +01 25.5 7.916 7.020
40.96 +02 01.7 7.912 7.032
47.97 +02 42.5 7.888 7.045
54.71 +03 27.5 7.846 7.058
01.10 +04 16.5 7.786 7.071
07.06 +05 09.0 7.710 7.085
12.51 +06 04.3 7.620 7.100
17.37 +07 01.9 7.518 7.115
21.57 +08 01.0 7.408 7.131
25.05 +09 00.8 7.290 7.147
27.74 +10 00.3 7.170 7.164
29.61 +10 58.5 7.050 7.181
30.63 +11 54.3 6.933 7.199
30.80 +12 46.5 6.823 7.217
30.13 +13 33.7 6.723 7.236
28.69 +14 14.7 6.637 7.256
26.57 +14 48.4 6.567 7.216
23.90 +15 13.9 6.517 7.296
20.86 +15 30.5 6.489 7.317
17.64 +15 38.0 6.483 7.338
14.45 +15 36.6 6.502 7.360
11.49 +15 27.2 6.545 7.382
08.96 +15 10.6 6.612 7.405
07.04 +14 48.6 6.700 7.429
05.83 +14 22.6 6.809 7.452
05.44 +13 54.4 6.935 7.476
05.91 +13 25.7 7.075 17.501
07.25 +12 58.0 7.226 7.526
09.44 +12 32.7 7.385 7.552
12.44 +12 10.9 7.547 7.578
16.17 +11 53.6 7.710 7.604
20.57 +11 41.4 7.870 17.631
25.55 +11 34.8 8.023 7.658
31.01 +11 34.1 8.167 7.686
36.87 +11 39.4 8.298 7.714
43.04 +11 50.8 8.416 7.742
49.42 +12 08.2 8.517 7.7
55.93 +12 31.2 8.601 7.800
02.47 +12 59.7 8.666 7.829
08.97 +13 33.2 8.712 7.859
15.35 +14 11.3 8.738 7.889
21.52 +14 53.4 8.744 7.920
27.41 +15 39.2 8.732 7.951
32.95 +16 27.9 8.701 7.982

21

Daily

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
.02
.07

.14
.21
.21
.30
.32

.32
.30
.25
.19
12

.04
.05
13
.22
.30

.37
.44
.50
)
.99

.62
. 64
.65
.65
. 65

. 64
.62
.99
L)
.01

13
12
10
67
64

60
94
49
42
35

2]
19
10
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m1

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
21.
21.
21.

21.
21.
21.
21.
21.
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Elong.

23.
22.
25.
29.
34.

41.
48.
99.
62.
10.

11.
85.
93.
101.
109.

116.
124.
131.
137.
142.

145.
145.
143.
139.
133.

126.
119.
111.
103.

95.

88.
80.
12.
65.
97,

90.
44,
38.
33.
30.

28.
29.
31.
36.
41.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

1

P/2014 L2 (NEOWISE)

= 2015 June 27.0
15.36032 TT

[=2]

2014 July
182. 75921
149. 40735
9. 18451
2.2343446 AU

.6 +5 log(Delta) + 20.0 log(r (t-20))

R.A. (2000) Decl.

h

m

00 40.
00 53.
05.
19.
32.

46.
00.
14.
29.
43.

97.
11.
26.
40.
93.

07.
20.
32.
44.
99.

06.
16.
25.
32.
39.

44,
47.
50,
50,
48.

45.
41.
35.
29.
22.

15.
09.
05.
01.
99.

99.
99.
02.
05.
10.13 +18

01
01
01

01
02
02
02
02

02
03
03
03
03

04
04
04
04
04

05
05
05
05
05

05
05
05
05
05

05
05
05
05
05

05
05
05
05
04

04
04
05
05
05

90 -00°

08 +00
86 +02
08 +03
67 +05

93 +06
60 +07
81 +09
11 +10
44 +11

15 +12
98 +13
09 +14
01 +15
68 +16

04 +16
02 +17
o4 +17]
51 +18
85 +18

45 +18
21 +18
01 +18
12 +18
20 +18

33 +18
96 +18
00 +17
34 +1]
96 +17

93 +17
41 +17
10 +17
20 +17
40 +17

82 +11
92 +17
09 +17
99 +17
99 +17

00 +17
90 +17
14 +18
60 +18

35.
48.
14.
41.
07.

32.
94.
12.
2].
38.

43.
43.
37.
26.
09.

45.
16.
42.
01.
16.

25.
30.
31.
29.
24,

16.
07.
9].
47.
317.

2].
18.
11.
05.
02.

00.
01.
05.
11.
21.

33.
46.
01.
17.
32.

SHOC100 O
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2000.0

Delta

2.697
2.813
. 048
. 220
. 388

. 549
. 103
. 847
. 981
. 104

214
.310
. 392
. 459
.510

. 046
. 565
. 569
. 056
. 529

. 486
. 430
. 362
. 282
195

. 101
. 005
91
. 821
. 142

. 678
. 635
617
. 627
. 668

141
. 845
971
135
312

. 905
. 109
.918
. 130
. 339
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1T

r

140
190
841
893
946

000
054
110
166
222

219
336
393
451
508

966
624
682
140
198

856
914
972
029
086

144
201
257
314
370

426
482
938
993
648

103
157
812
865
919

972
025
078
130
182

- 90 -

S O O

0. 6465071
6.3207623 AU
0. 06202259
15. 89 years

Daily motion

m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
.03
.14
.30

.45
Y
. 65
. 68
. 66

.99
.48
.35
.20
.05

.09
.22
)
.45
. 54

22
28
32
36
39

41
42
43
43
43

42
41
39
37
34

30
25
20
13
06

98
88
11
65
o1

36
20

+8.
+8.
+8.
+8.
+8.

+8.
+7.
+7.
+7.
+6.

+6.
+b.
+4.
+4.
+3.

+3.
+2.
+2.
+1.
+1.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 106P/Schuster

Epoch = 2015 June 27.0
= 2014 July 20.21200 TT

T

Peri.
Node
Incl.

a

m1

355. 96277
90. 48444
20. 15042

1. 5454212 AU

9.4 +5 log(Delta) + 25.0 log(r (t+10))

RhA.(ZOOO) Decl.

10
10
10
10
09

09
09
09
09
09

09
09
09
09
10

10
10
10
10
10

—_ —_ —_ —_
—_

WWwWwww WWWwww WWLWNN NN NDN

—_

m
42.
36.
25.
13.
99.

47.
38.
32.
29.
30.

33.
38.
44
92.
01.

11.
21.
32.
42.
93.

05.
16.
2].
38.
49.

00.
10.
21.
31.
40.

90.
99.
07.
14.
21.

2].
31.
34.
36.
317.

35.
33.
28.
23.
16.

19 +41
21 +43
86 +45
13 +46
85 +46

87 +45
96 +45
93 +43
85 +42
22 +40

15 +38
17 +31
84 +35
18 +33
10 +31

33 +30
51 +28
07 +26
90 +25
91 +23

01 +21
15 +20
28 +18
34 +17]
30 +15

12 +14
14 +13
12 +12
22 +10
95 +09

26 +08
05 +08
24 +07
11 +06
34 +06

00 +06
95 +06
83 +06
12 +06
10 +06

90 +07
12 +07
87 +08
34 +09
85 +09

"48. 4

36.4
04.
00.
18.

98.
06.
o1,
20.
40.

96.
09.
22.
35.
90.

06.
23.
42.
03.
25.

90.
17.
46.
18.
94.

33.
16.
04.
9].
99.

99.
11.
29.
99.
30.

14.
07.
09.
21.
41.

10.
45.
23.
02.
39.

WOROCIW O OOCICIN NN
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2000.0

Delta

.509
o117
. 545
. 996
. 671

. 169
. 888
. 026
. 180
. 346

. 922
. 105
. 892
. 080
. 268

. 452
. 632
. 805
.970
124

. 266
. 396
511
. 611
. 693

. 159
. 806
. 835
. 844
. 835

. 807
. 161
. 699
. 621
. 530

. 429
. 320
. 207
. 094
. 987

. 889
. 807
. 144
. 106
. 696

—_
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- 91

1T

r

2.292
2. 356
2.421
2. 4386
950

615
679
143
806
869

931
993
054
115
175

234
293
351
408
465

920
975
630
683
136

188
840
891
941
990

039
086
134
180
226

211
315
359
4.402
4.444

4.486
4.52]
4.56]
4.607/
4. 646

AAR ARARE WOWKRW WWEWKW WRLKWE WWWNRN NN N

UOS oO O

0. 5887494
3.7578576 AU
0. 13529869
1.28 years

Daily motion

m

. 66
.04
.21
.33
.20

.93
.60
.21
.04
.29

.50
.67
.19
.89
.96

.02
.06
.08
.10
.1

11
.11
.11

10

08
.06
04
01

.97
.93

. 88
.82
)
. 66
Y

.45
.33
.19
.04
12

.28
43
)
. 65
.10

+10.
+8.
+5.

— B0 —=wW IO —w PO CIO—=OCIN O 00 Oy 0000
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m1

19.
19.
20.
20.
20.

21.
21.
22.
22.
22.

OCOT—~JwW OoooNOSD

Elong.

132.
139.
145.
147.
145.

141.
134.
127.
119.
111.

104.
96.
89.
82.
15.

69.
62.
96.
90.
43.

37.
31.
26.
20.
16.

13.
13.
17.
22.
28.

35.
42.
90.
97,
66.

14.
83.
92.
101.
111.

121.
131.
142.
151.
160.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

P/2014 W1 (PANSTARRS)

= 2015 June 27.0
= 2014 July 31.56842 TT

2000.0

150. 37969
2417.25213
8. 86731
2.6710257 AU

1T

S O O

ml =11.6 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

04
04
04
04
04

04
04
04
05
05

05
05
06
06
06

06
07
07
07
07

07
08
08
08
08

08
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

h

m
13.
13.
16.
20.
2].

35.
44.
99.
07.
20.

33.
47.
01.
16.
31.

45.
00.
14.
29.
43.

9].
10.
23.
35.
47.

98.
09.
18.
21.
35.

41.
46.
90.
93.
93.

92.
90.
46.
40.
34.

2].
21.
16.
11.
08.

74 +18°

11 +18
04 +18
58 +18
07 +18

28 +18
95 +18
83 +18
13 +18
45 +19

81 +19
69 +19
93 +19
42 +18
06 +18

14 +18
38 +17
90 +17
23 +16
29 +16

03 +15
38 +14
28 +13
67 +12
49 +11

66 +10
10 +09
12 +08
44 +07
13 +06

68 +05
95 +04
80 +03
13 +03
82 +02

83 +02
19 +02
04 +02
67 +02
48 +02

96 +03
66 +03
08 +04
61 +04
93 +05

47.
26.
14.
11.
15.

23.
33.
45.
99.
04.

09.
10.
06.
9].
43.

23.
9].
26.
90.
08.

22.
32.
38.
41.
42.

41.
39.
37.
35.
36.

39.
47.
99.
19.
47.

24.
11.
10.
19.
38.

05.
38.
13.
47.

OO —=00Ww LWOOONN
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Delta

2.063
2.186
2.323
2.4]3
630

192
955
118
219
434

984
125
858
980
091

.190
271
. 349
. 407
. 450

479
491
489
470
436

388
324
248
159
. 060

. 952
. 839
122
. 607
. 496

. 395
. 309
. 242
199
. 184

. 198
. 243
319
421

2
2
2
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3. 548

r

. 868
. 891
.916
. 941
. 968

. 995
. 023
. 052
. 082
112

. 142
174
. 206
. 238
211

. 304
337
371
. 405
. 439

474
. 509
. 543
.518
. 613

. 649
. 684
119
. 154
. 189

. 824
. 860
. 895
. 929
. 964

. 999
. 034
. 068
.102
137

11
. 204
. 238
211
. 305

A pADS AP WwWwwww WwWwwww wWwWwwww wWwWwwww wWwWwwww wWwwwnN NN NN

Daily

m

0.
+0.
+0.
+0.
+0.

+0.
.09
.19
.27
.34

.39
.42
.45
.46
41

.46
.45
43
41
.37

.33
.29
.24
.18
12

.04
+0.
+0.
+0.
+0.

+0.
+0.
+0.
.07
.10

.26
-4
. 94
.62
. 65

.63
. 56
.45
.31
.16

+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1

00
23
45
65
82

97

96
817
11
65

93
39
23

0. 3949465
4.4145281 AU
0.10626192
9.28 years
motion mil
-2.1 20.0
-1.1 20.2
-0.3 20.4
+0.3 20.6
+0.8 20.8
+1.1 21.0
+1.1 21.2
+1.0 21.3
+0.8 21.5
+0.5 21.7
+0.1 21.8
-0.4 22.0
-0.9 22.1
-1.4 22.3
-2.0 22.4
-2.6 22.5
-3.1 22.6
-3.6 22.7
-4.1 22.8
-4.6 22.9
-5.0 23.0
-5.4 23.0
-5.7 }
-5.9
-6. 1
-6.2
-6.2
-6. 1
-6.0
-5.7
-5.3
-4.7
-4.0
-3.2
-2.3
-1.3
-0.2
+0.9
+1.9
+2. 1
+3.2
+3.5
+3.5
+3.2
i
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Oh TT
2015/16
Jan. 8
Jan. 18
Jan. 28
Feb. 7
Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

Apr. 18
Apr. 28
May 8
May 18
May 28

June 7
June 17
June 27
July 7
July 17

July 27
Aug. 6
Aug. 16
Aug. 26
Sept. 5

Sept. 15
Sept. 25
Oct. 5
Oct. 15
Oct. 25

Nov. 4
Nov. 14
Nov. 24
Dec. 4
Dec. 14

Dec. 24
Jan. 3
Jan. 13
Jan. 23
Feb. 2

Feb. 12
Feb. 22
Mar. 3
Mar. 13
Mar. 23

Comet
Epoch
T

Peri.

Node

Incl.

a

mi
R. A. (2000) Decl.
15 +08°

00
00
00
00
01

01
01
01
01
01

01
01
02
02
02

02
02
02
02
02

02
03
03
03
03

03
03
03
03
03

02
02
02
02
02

02
02
02
02
02

02
02
02
03
03

44,
48.
53,
58,
05.

11.
19.
26.
34.
42.

90.
98.
06.
14.
21.

29.
36.
43.
49.
94.

99.
03.
06.
09.
10.

10.
09.
07.
04.
01.

9].
93.
90.
47.
44,

42.
42.
42.
43.
45.

49.
93.
9].
03.
09.

C/2013 P4 (PANSTARRS)

= 2015 June 27.0
12.05771 1T

2000.0

= 2014 Aug.
113. 55029
256. 59776
4.26532
5.9668286 AU

1T

S O O

3.0 +5 log(Delta) + 15.0 log(r)

30 +08
23 +09
87 +09
10 +10

84 +10
00 +11
90 +12
25 +12
18 +13

21 +14
28 +14
30 +15
22 +16
94 +16

39 +17
90 +17
17 +18
32 +18
86 +19

69 +19
12 +19
86 +20
03 +20
18 +20

29 +20
37 +20
51 +20
81 +20
49 +19

18 +19
95 +19
30 +18
10 +18
57 +18

88 +18
15 +17
42 +1]
12 +11
98 +17

17 +117
20 +18
97 +18
40 +18
40 +19

29.
47.
10.
38.
10.

46.
23.
03.
44
26.

08.
49.
30.
09.
46.

22.
99.
26.
93.
18.

39.
96.
10.
20.
25.

2].
23.
16.
04.
49.

30.
11.
o1.
31.
14.

01.
o1,
46.
46.
90.

99.
11.
2].
45.
05.
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Delta

6. 004
6.170
6. 331
6. 483
6. 624

6. 752
6. 863
. 956
. 030
. 084

.18
131
123
. 096
048

983
900
802
690
967

436
299
159
022
889

167
. 659
. 569
. 502
. 462

. 450
. 469
.919
. 999
. 106

837
988
155
332
516

100
882
. 057
. 222
374

r

6. 021
6. 029
6. 03/
6. 045
6. 054

6. 063
6.073
6. 084
6. 094
. 105

17
129
142
. 155
. 168

182
. 196
.210
. 226
. 241

. 257
213
290
. 307
. 324

. 342
. 360
3178
397
416

. 436
. 456
476
. 496
o171

. 538
. 560
. 582
. 604
. 626

. 649
.672
. 695
119
. 143

Daily
m
+0. 41
+0. 49
+0. 56
+0. 62
+0. 67

+0. 72
+0. 75
+0. 78
+0. 79
+0. 80

+0. 81
+0. 80
+0. 79
+0. 71
+0. 75

+0. 71
+0. 67/
+0. 62
+0. 55
+0. 48

+0. 40
+0. 31
+0. 22
+0.12
+0. 01

-0.09
-0.19
-0.27
-0. 33
-0. 37

-0. 38
-0. 36
-0.32
-0.25
-0.17

-0.07
+0. 03
+0.13
+0. 23
+0. 32

+0. 40
+0. 48
+0. 54
+0. 60
+0. 65

0.5951313
14.7376880 AU
0.01742048

56. 58 years
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Elong.

11.
68.
99.
o1,

42.

26.
18.
11.

12.
20.
2].

35.
43.
90.
98.
67.

15.

92.
101.
111.

120.
130.
141.
151.
162.

172.
175.
164.
153.
142.

132.
121.
111.
101.

92.

82.
13.
64.
96.
47].
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

11 00.05 08"

10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

—_— ) —
—_——) ) — O

—_ —_ —_
—_

NNNN N NNNN N NNNN N

—_

m

98.
99.
92.
47.

43.
38.
34.
30.
2].

25.
24.
24.
25.
2].

30.
34.
38.
43.
49.

99.
01.
08.
15.
22.

29.
36.
43.
90.
96.

03.
09.
14.
19.
23.

26.
28.
30.
30.
29.

28.
25.
22.
17.
13.

C/2013 TW5 (Spacewatch)
= 2015 June 27.0 1T
= 2014 Aug. 18.28634 TT
= 190. 44797

= 319.70654 2000.0

= 31.40973

= 5.8313560 AU

= 0.9827840

4.2 +5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl.

32 -09
61 -09
06 -10
90 -10

38 -10
81 -10
90 -10
12 -10
710 -10

60 -10
51 -10
48 -10
47 -10
45 -10

34 -1
05 -11
48 -11
94 -12
14 -12

19 -13
60 -14
30 -14
21 15
25 -16

35 -17
45 -18
46 -19
32 -21
94 -22

23 -23
12 -24
90 -25
2] -2]
33 -28

99 -29
94 -30
32 -31
65 -32
93 -33

17 -34
48 -34
00 -35
95 -35
98 -35

22.
07.
45.
14.
36.

90.
9],
99.
96.
o1,

46.
42.
40.
43.
90.

02.
20.
43.
12.
46.

25.
09.
98.
o1,
47.

48.
o1,
97.
06.
16.

28.
41.
94.
06.
18.

28.
36.
39.
38.
30.

15.
90.
16.
32.
317.
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Delta

. 409
. 291
193
117
.067

. 045
. 053
.090
. 155
. 246

. 361
. 494
. 642
801
967

136
304
469
628
171

915
040
149
. 242
. 318

375
412
. 430
. 429
. 409

371
315
. 244
159
063

959
849
138
630
. 528

6. 437
6. 360
6. 301
6. 264
6. 251

w
w
=

Daily
m
-0.17
-0. 27
-0.35
-0.42
-0.45

-0. 46
-0.43
-0. 38
-0. 30
-0. 21

-0. 11
0.00
+0.10
+0. 20
+0. 29

+0. 37
+0. 44
+0. 51
+0. 56
+0. 60

+0. 64
+0. 67/
+0. 69
+0. 70
+0. 71

+0. /1
+0. 70
+0. 69
+0. 66
+0. 63

+0. 59
+0. 54
+0. 48
+0. 41
+0. 33

+0.24
+0.14
+0. 03
-0.07
-0.18

-0.27
-0.35
-0. 41
-0.44
-0.44
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Daily motion

+7.
+8.
+9.
+10.
+11.

+11.
+12.
+11.
+11.
+10.

m
+0.
+0.
+0.
.07
.08

.21
.90
.16
.06
.38

.69
.95
.11
.15
.04

.83
. 54
.24
.94

36
29
20

.67

.44
.24
.08
.05
.16

.24
.30
.34
.37
.38

.37
.34
.29
.22
13

.01
.14
.32
.93
.16

02
2]
90
67

Comet C/2012 K8 (Lemmon)
Epoch = 2015 June 27.0 1T
T = 2014 Aug. 19.36562 TT
Peri. = 75.85572
Node = 312.80651 2000.0
Incl. = 106.11219
q =  6.4631408 AU
e = 1.0008155
ml = 5.2+ 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r
17 17.79 +45 29.0 6.756 6.534
17 21.38 +46 40.0 6.712 6.544
17 24.28 +48 03.8 6.663 6.555
17 26.24 +49 39.3 6.613 6.566
17 26.98 +51 24.9 6.564 6.579
17 26.18 +563 18.7 6.520 6.592
17 23.50 +55 17.8 6.482 6.605
17 18.54 +57 18.9 6.454 6.619
17 10.93 +59 17.9 6.437 6.634
17 00.32 +61 09.8 6.433 6.650
16 46.52 +62 49.6 6.443 6.666
16 29.62 +64 11.9 6.467 6.683
16 10.13 +65 11.9 6.506 6.700
15 48.98 +65 46.5 6.557 6.718
15 27.51 +65 54.5 6.620 6.736
15 07.09 +65 37.3 6.693 6.756
14 48.81 +64 58.2 6.774 6.775
14 33.36 +64 01.8 6.860 6.796
14 20.98 +62 53.1 6.949 6.817
14 11.55 +61 36.7 7.037 6.838
14 04.81 +60 16.6 7.123 6.860
14 00.40 +58 56.2 7.204 6.883
13 57.95 +57 38.0 7.278 6.906
13 57.13 +56 24.2 7.343 6.930
13 57.63 +565 16.5 7.396 6.954
13 59.19 +54 16.2 7.438 6.979
14 01.58 +563 24.6 7.466 7.004
14 04.58 +52 42.5 7.480 7.030
14 08.02 +52 10.8 7.480 7.056
14 11.72 +561 50.2 7.466 7.083
14 15.49 +51 41.4 7.440 7.110
14 19.17 +51 44.8 7.402 7.138
14 22.57 +562 00.8 7.354 7.166
14 25.50 +562 29.3 7.299 7.195
14 27.74 +53 10.2 7.240 7.224
14 29.05 +54 02.8 7.178 17.254
14 29.17 +65 06.1 7.119 7.284
14 27.81 +56 18.3 7.064 7.315
14 24.65 +57 37.0 7.019 7.345
14 19.39 +58 59.1 6.986 7.377
14 11.75 +60 20.8 6.968 7.409
14 01.57 +61 37.5 6.968 7. 441
13 48.84 +62 44.5 6.987 7.473
13 33.84 +63 37.2 7.026 7.506
13 17.15 +64 11.7 7.085 7.539
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Elong.

12.
16.
19.
83.
86.

89.
92.
95.
97.
98.

98.
98.
96.
94.
92.

89.
85.
82.
18.
14.

1.
67.
64.
62.
60.

99.
99.
99.
61.
63.

67.
10.
15.
80.
85.

90.
95.
100.
105.
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Comet G/2012 K1 (PANSTARRS)

Epoch = 2015 June 27.0 1T
T = 2014 Aug. 27.66596 TT
Peri. = 203.11389

Node = 317.73926 2000.0

Incl. = 142.42778

q = 1.0547167 AU

e = 1.0003103

ml = 6.6 +5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2015/16 h m o m

Jan. 8 00 07.48 -31 28.3 2.520 2.282 -0.02 +16.1 12.2 64.8
Jan. 18 00 07.31 -28 47.6 2.796 2.400 +0.19 +13.6 12.6 56.7
Jan. 28 00 09.17 -26 31.8 3.055 2.517 +0.32 +11.6 13.0 48.8
Feb. 7 00 12.32 -24 35.8 3.295 2.634 +0.40 +10.0 13.4 41.2
Feb. 17 00 16.33 -22 55.8 3.511 2.750 +0.45 +8.6 13.7 34.1
Feb. 27 00 20.87 -21 29.7 3.702 2.864 +0.48 +/.4 14.0 27.9
Mar. 9 00 25.69 -20 15.8 3.866 2.97/78 +0.49 +6.3 14.3 23.1
Mar. 19 00 30.61 -19 13.2 4.002 3.091 +0.49 +5.2 14.5 20.6
Mar. 29 00 35.48 -18 21.3 4.110 3.203 +0.46 +4.1 14.7 21.5
Apr. 8 00 40.13 -17 39.9 4.191 3.314 +0.43 +3.1 14.9 25.3
Apr. 18 00 44.43 -17 09.0 4.243 3.424 +0.38 +2.0 15.1 31.1
Apr. 28 00 48.24 -16 48.9 4.270 3.532 +0.32 +0.9 15.2 38.1
May 8 00 51.41 -16 40.0 4.272 3.640 +0.24 -0.3 15.4 45.8
May 18 00 53.81 -16 42.5 4.252 3.74] +0.14 -1.5 15.5 53.9
May 28 00 55.24 -16 57.2 4.214 3.854 +0.03 -2.7 15.6 62.6
June 7 00 55.54 -17 24.2 4,161 3.959 -0.10 -4.0 15.7 71.6
June 17 00 54.51 -18 03.9 4.097 4.063 -0.25 -5.2 15.8 80.9
June 27 00 51.97 -18 56.2 4.028 4.16/ -0.42 -6.4 15.8 90.7
July 7 0047.74 -20 00.1 3.960 4.269 -0.61 -7.4 15.9 100.8
July 17 00 41.66 -21 14.0 3.899 4.371 -0.80 -8.1 16.0 111.2
July 27 00 33.66 -22 35.3 3.852 4.472 -0.99 -8.4 16.0 121.8
Aug. 6 00 23.80 -23 59.6 3.826 4.572 -1.15 -8.3 16.1 132.4
Aug. 16 00 12.26 -25 22.3 3.827 4.672 -1.28 -1.5 16.2 142.5
Aug. 26 23 59.44 -26 37.6 3.861 4.7/0 -1.35 -6.3 16.3 151.1
Sept. 5 23 45.91 -27 40.7 3.930 4.868 -1.36 -4.7 16.4 155.9
Sept. 15 23 32.32 -28 27.9 4.037 4.966 -1.30 -3.0 16.6 154.8
Sept.25 23 19.36 -28 57.4 4.180 5.062 -1.17 -1.2 16.7 148.5
Oct. 5 2307.63-2909.6 4.35% 5.158 -1.01 +0.3 16.9 139.6
Oct. 15 22 57.53 -29 06.3 4.561 5.253 -0.82 +1.6 17.1 129.6
Oct. 25 22 49.29 -28 50.0 4.789 5.348 -0.63 +2.6 17.3 119.4
Nov. 4 22 42.97 -28 23.7 5.036 5.442 -0.45 +3.4 17.5 109.1
Nov. 14 22 38.50 -27 50.0 5.293 5.535 -0.28 +3.9 17.6 99.0
Nov. 24 22 35.73 -27 11.0 5.556 5.628 -0.13 +4.2 17.8 89.1
Dec. 4 22 34.46 -26 28.6 5.819 5.720 0.00 +4.4 18.0 79.4
Dec. 14 22 34.48 -25 44.2 6.076 5.812 +0.11 +4.5 18.2 69.9
Dec. 24 22 35.60 -24 58.9 6.323 5.903 +0.20 +4.5 18.3 60.6
Jan. 3 22 37.60 -24 13.5 6.556 5.993 +0.27 +4.5 18.5 51.5
Jan. 13 22 40.31 -23 28.6 6.7/0 6.083 +0.33 +4.4 18.6 42.6
Jan. 23 22 43.56 -22 45.0 6.964 6.1/3 +0.36 +4.2 18.7 34.0
Feb. 2 22 47.21 -22 03.0 7.134 6.262 +0.39 +4.0 18.8 25.9
Feb. 12 22 51.10 -21 23.2 7.278 6.350 +0.40 +3.7 18.9 18.6
Feb. 22 22 55.13 -20 46.1 7.396 6.438 +0.40 +3.4 19.0 13.5
Mar. 3 22 59.17 -20 12.0 7.486 6.526 +0.39 +3.1 19.1 13.4
Mar. 13 23 03.11 -19 41.4 7.549 6.613 +0.37 +2.7 19.2 18.3
Mar. 23 23 06.85 -19 14.8 7.586 6.699 +0.34 +2.2 19.3 25.4
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T

Peri.

Node

Incl.

a

m1

03
03
03
03
03

03
03
03
03
03

03
04
04
04
04

04
04
04
04
05

05
05
05
05
05

05
05
05
05
05

05
05
05
05
05

05
05
05
05
05

05
05
05
05
05

P/2011 S1 (Gibbs)

= 2015 June 27.0
28.28333 TT

= 2014 Aug.
193. 61355
218. 90514
2.68139
6. 8932443 AU

2.8 +5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

27.02 +17
26.
26.
2].
29.

33.
37.
41.
46.
92.

99.
05.
12.
20.
2].

34.
41.
49.
96.
02.

09.
14.
20.
24.
28.

31.
33.
34.
34.
34.

32.
29.
25.
22.
17.

13.
09.
06.
04.
02.

01.
02.
03.
06.
09.41 +21 00.4

2] +1]
93 +17
18 +11
99 +17

10 +18
02 +18
68 +18
99 +18
84 +19

16 +19
85 +19
83 +20
01 +20
31 +20

65 +20
95 +21
13 +21
10 +21
18 +21

08 +21
91 +21
18 +21
19 +21
64 +21

66 +21
16 +21
88 +21
98 +21
07 +21

19 +21
43 +21
97 +21
02 +21
82 +21

68 +20
85 +20
99 +20
09 +20
50 +20

90 +20
32 +20
15 +20
13 +20

41.
38.
39.
43.
o1.

02.
16.
31.
48.
06.

24,
42.
00.
17.
33.

47.
00.
11.
21.
28.

34.
38.
41.
42.
42.

40.
38.
35.
32.
2].

23.
17.
12.
06.
01.

99.
90.
47.
44
43.

44,
46.
49.
54,
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2000.0

Delta

6.272
6.413
.68
131
. 896

061
. 220
. 369
.507
. 629

134
. 820
. 885
929
. 952

. 952
. 930
. 887
. 823
. 140

. 639
. 521
390
248
.097

942
186
634
490
359

245
154
088
052
046

073
129
215
326
458

607
168
. 936
105
213
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r

. 904
. 906
. 908
910
912

.914
.916
919
922
. 924

L9271
.930
. 933
. 936
. 940

. 943
947
. 950
. 954
. 958

. 962
. 966
9170
975
979

. 984
. 988
. 993
. 998
. 003

. 008
.014
.019
. 024
. 030

. 036
. 041
. 047
. 053
. 059

. 066
.072
.078
. 085
. 092

S O O

0.2018344
8.6363585 AU
0.03883364
25. 38 years

motion
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+0.
+0.
+0.

+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
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126.
116.
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96.
86.

11.

99.
o1,
42.

34.
26.
18.
10.

13.
21,
29.
37.

45.

61.
10.
19.

88.
97.
107.
116.
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94.
84.
15.
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2015/16
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Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

1

S O O

284P/McNaught

= 2015 June 27.0 1T

= 2014 Sept. 2.42684 TT

= 202. 84489

= 144.29319  2000.0

= 11.86316

= 2.2893918 AU

9.2 +5 log(Delta) + 15.0 log(r)

R. A. (2000) Decl.
99 -08°04. 4

h

m

00 30.
00 44.

00
01
01

01
02
02
02
02

03
03
03
03
04

04
04
05
05
05

05
05
06
06
06

06
06
06
07
07

07
07
07
06
06

06
06
06
06
06

06
06
06
06
06

99.
14.
29.

45.
01.
17.
34.
90.

07.
24.
40.
9].
13.

30.
46.
01.
17.
31.

45.
99.
11.
23.
34.

43.
o1,
98.
03.
06.

07.
06.
03.
98.
o1,

85 -06
36 -04
38 -02
81 -00

60 +00
65 +02
93 +04
38 +05
95 +07

60 +08
28 +09
93 +10
o1 +11
95 +12

20 +13
18 +13
82 +13
04 +14
16 +14

89 +14
32 +14
95 +14
66 +13
31 +13

11 +13
87 +12
45 +12
33 +11
34 +11

35 +11
27 +11
12 +10
09 +10
o1 +11

.92 +11
.00 +11
.42 +12
.87 +12
.81 +13

.54 +14
.21 +14
.18 +15
.13 +15
.10 +16

19.
33.
45.
99.
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03.
35.
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32.
37.
33.
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13.
48.
22.
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34.

15.
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44,
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47.
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11.
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129
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. 646
. 560

. 466
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.676
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451
476
901
928
957
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679
1

145
118
813
848
883

918
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990
026
063
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245
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317
354
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496
931
966
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635
669
103
136
169

802
834
866
897
929
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+1.
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+1.

+1.
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+1.
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+1.

+1.
+1.
+1.
+1.

+0.

+0.
+0.
+0.
+0.
+0.
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45
90
94
98

61
63
65
66
66
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66
64
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60
96
92
47
41

34
26
17
07
95

81
66
49
30
10

11
31
.50
. 66
.16

.19
.16
. 66
.01
.33

13
.06
.24
.40
. 54

0.3765516
3.6721432 AU
0. 14006340
7.04 years
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motion
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Elong.

10.
64.
98.
93.

47].

36.
31.
26.

21.
16.
12.

11.
16.
21.
26.
32.

37.

90.
96.
63.

1.
18.
86.
95.
104.

113.
123.
134.
144.
155.

165.
168.
161.
151.
140.

130.
120.
110.
100.

92.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

q
€

C/2014 U3 (Kowalski)

= 2015 June 27.0 1T
= 2014 Sept. 3.54688 TT
= 51.32101

= 163.58240 2000.0

= 152. 99289

= 2.5b87181 AU

= 0.9968851

ml =12.6 + 5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r
m o

02 37.25 +52 46.9 2.269 2.890
02 16.12 +48 21.1 2.478 2.939
02 04.37 +44 37.4 2.711 2.992
01 58.47 +41 38.7 2.956 3.046
01 56.31 +39 20.3 3.202 3.103
01 56.63 +37 35.4 3.442 3.162
01 58.60 +36 17.8 3.670 3.222
02 01.67 +35 22.0 3.879 3.284
02 05.45 +34 43.5 4.067 3.348
02 09.65 +34 18.9 4.230 3.413
02 14.03 +34 05.3 4.367 3.479
02 18.40 +34 00.5 4.475 3.547
02 22.58 +34 02.8 4.555 3.615
02 26.40 +34 10.6 4.607 3.685
02 29.69 +34 22.8 4.630 3.755
02 32.26 +34 38.2 4.626 3.826
02 33.94 +34 55.7 4.597 3.898
02 34.51 +35 14.4 4.545 3.971
02 33.73 +35 32.8 4.472 4.043
02 31.39 +35 49.5 4.384 4.117
02 27.22 +36 02.5 4.284 4.191
02 21.03 +36 09.2 4.177 4.265
02 12.65 +36 06.5 4.071 4.339
02 02.04 +35 50.8 3.973 4.414
01 49.37 +35 18.1 3.889 4.489
01 35.00 +34 25.3 3.829 4.564
01 19.58 +33 10.5 3.799 4.640
01 03.91 +31 34.6 3.806 4.715
00 48.82 +29 41.3 3.854 4.791
00 35.08 +27 37.0 3.945 4.867
00 23.19 +25 29.1 4.076 4.943
00 13.44 +23 24.6 4.244 5.018
00 05.88 +21 29.1 4.444 5.094
00 00.43 +19 46.4 4.668 5.170
23 56.87 +18 18.1  4.910 b5.246
23 54.99 +17 04.8 5.161 5.322
23 54.52 +16 05.9 5.416 5.397
23 55.23 +15 20.2 5.667 5.473
23 56.91 +14 46.5 5.910 5.549
23 59.35 +14 23.2 6.140 5.624
00 02.37 +14 08.8 6.352 5.700
00 05.82 +14 01.9 6.543 5.775
00 09.56 +14 01.1 6.710 5. 851
00 13.45 +14 05.4 6.852 5.926
00 17.38 +14 13.5 6.966 6.001

- 99 -

Daily

11
.18
.99
.22
.03

.20
.31
.38
.42
.44

.44
.42
.38
.33
.26

11
.06
.08
.23
.42

.62
. 84
.06
.21
.44

. 4
Y
.01
.37
.19

.98
.16
)
. 36
.19

.05
.07
11
.24
.30

.35
.37
.39
.39
.39
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m1

19.
19.
19.
19.
20.

20.
20.
20.

21.

21.
21.
21.
21.
21.

21.
21.
21.
21.
22.

22.
22.
22.

22.

22.
22.
22.
22.
22.

22.
22.
22.
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Elong.

120.
108.
96.
85.
15.

65.
96.
47].

31.

24,
20.
18.
21,
2].

33.
41.
90.
99.
68.

11.
88.
98.
109.
120.

132.
143.
152.
157.
155.

147.
137.
126.
115.
104.

94.
83.
13.

94,

45.
36.
2].
19.
13.

~NciIoo O © WO —=0© QIO —=o» NOONO A~ WO OWO

~NciIooo1Io ~C1ILWoOoO—

WO~ C1IO~N~Jd—



Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 170P/Christensen

Epoch = 2015 June 27.0
17.89784 TT

T

Peri.
Node
Incl.

a

m

1

h

m

= 2014 Sept.
225. 81512
142.91982
10.12779
2.9206484 AU

2000.0

1T

S O O

0.3042797
4.1980210 AU
0.11458748
8. 60 years

9.0 + 5 log(Delta) + 15.0 log(r(t-120))
R. A. (2000) Decl.

01 06.47 —03 40,

01
01
01
01

02
02
02
02
02

03
03
03
03
04

04
04
04
05
05

05
05
06
06
06

06
06
06
06
06

06
06
06
06
06

06
06
06
06

15.
25.
36.
48.

00.
13.
2].
41.
99.

10.
24.
39.
94.
09.

24.
39.
94.
08.
22.

35.
48.
00.
11.
21.

30.
38.
44
49.
o1,

92.
o1,
48.
43.
317.

30.
23.
16.
10.

06 06.

06 04.
06 03.
06 04.
06 07.
06 12.44 +17

33 -02
33 -01
30 +00
09 +01

99 +03
6/ +04
25 +05
24 +07
96 +08

16 +09
96 +10
88 +11
88 +12
88 +13

81 +13
99 +14
14 +14
38 +15
22 +15

99 +15
2] +15
2] +15
41 +15
96 +14

o] +14
2] +14
90 +13
08 +13
85 +13

10 +13
9/ +12
49 +12
69 +12
51 +12

90 +13
30 +13
96 +13
88 +14
69 +14

25 +15
68 +15
94 +16
91 +16

24,
03.
20,
44.

09.
33.
94.
12.
26.

36.
40.
38.
31.
16.

99.
2].
92.
10.
22.

21.
2].
20.
10.
99.

37.
18.
9].
37.
19.

04.
93.
48.
49.
97.

11.
31.
99.
23.
93.

24.
99.
25.
92.
17.

1
1
3
2
9
6
1
4
5
1
2
4
9
1
1
6
5
6
8
4
6
0
9
2
5
8
2
6
5
2
0
2
1
2
0
2
1
1
1
8
1
4
1
8
8

Delta

2.815
. 020
. 164
. 303
4317

. 564
. 682
191
. 889
975

. 050
113
. 162
.198
221

. 230
. 225
. 206
175
129

071
. 001
919
. 821
. 126

617
. 902
. 384
. 266
. 152

. 045
949
. 870
. 813
. 180

T
. 804
. 861
947
. 058

192
. 342
. 505
6717
. 852

WwWwwww wWhNNN NN PNDN LW wWwWwwww WwWwLwhh A pADS A pADS WwWwwww WwWwww

2.
2.

r

985
997
010
023
038

053
069
085
103
121

140
159
179
200
221

243
265
288
311
334

358
383
407
432
45]

482
908
934
960
586

612
639
665
692
19

146
172
199
826
853

880
906
933
960
986

- 100 -

Daily motion

m

+0.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.

+0.

+0.
+0.
+0.
+0.
+0.

11
.31
.48
.62
.10

.12
.67
.01
.42
.24

.06
13
.30
.45
.99

89
00
10
18
25

31
36
40
43
46

48
49
90
90
49

48
46
42
38
33

2]
20
11
01
90

11
62
46
28
09

=A

+1.71
+8.
+8.
+8.
+8.

+8.
+8.
+7.
+7.
+].

+6.
+b.
+b.
+4.
+3.

+3.
+2.
+1.
+1.

+0.
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Elong.

19.
12.
65.
98.

o1,

39.
33
27.

21.
16.
11.

11.
16.
22.
2].
33.

40.

53.
59.
66.

14.
82.
90.
98.
108.

117.
127.
138.
148.
159.

168.
168.
159.
149.
138.

128.
118.
108.
99.
90.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch

Peri.
Node
Incl.

q
€

C/2013 V5 (Oukaimeden)

= 2015 June 27.0 1T
= 2014 Sept. 28.20498 TT
= 314. 58495

= 218.62249  2000.0

= 154.88474

= 0.6256484 AU

= 0.9986228

ml =11.2 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

m

16 02. 44 -02°06.

16 01.
97.
o1.
41.

28.
15 11.
14 50.
14 2].
14 02.

38.
17.
00.
46.
35.

28.
24.
22.
21.
22.

24.
2].
31.
35.
40.

44,
49.
54,
59,
04.

08.
12.
16.
19.
21.

22.
22.
21.
18.
15.

10.
04.
9].
49.
41.

—_ —_ —_ —_ —_ —_ —_
(&) 10101

NN WL WWwWwwww WWwWwwww WNON NN NNDNDNDN NNNNN NN WWW

—_t o

12 +00
99 +02
31 +05
11 +08

90 +12
31 +16
92 +19
06 +23
99 +25

98 +27
85 +28
19 +28
28 +28
97 +21

82 +26
36 +25
10 +24
62 +23
98 +22

6/ +21
65 +21
33 +20
94 +19
12 +18

95 +18
92 +17
90 +17
81 +16
92 +16

92 +16
91 +16
35 +16
14 +16
13 +17

19 +17
21 +18
08 +19
10 +20
06 +21

16 +23
11 +24
10 +25
39 +26
30 +27

08.
43.
39.
98.

35.
21.
99.
10.
40.

19.
11.
23.
07.
31.

43.
48.
90.
o1,
93.

96.
02.
11.
24.
41.

03.
30.
03.
42.
28.

22.
23.
33.
93.
21.

99.
46.
42.
45.
93.

04.
14.
21.
20.
11.

NN OO © WO —O ~NOoO O~ W

NOOWO WhoOH O ~NOoO oo o [=2X&a N~ Yo o) ~NoodJoihs~ OWNW—

Delta r

2.428 1.960
2.388 2.102
2.331 2.241
2.267 2.378
2.204 2.512
2.153 2.643
2.127 2.773
2.134 2.900
2.184 3.025
2.279 3.149
2.419 3.270
2.599 3.390
2.813 3.508
3.051 3.625
3.307 3.740
3.574 3.854
3.846 3.966
4.118 4.078
4.385 4.188
4.642 4.296
4.887 4.404
5.117 4.510
5.328 4.616
5.518 4.720
5.687 4.824
5.831 4.926
5.950 5.028
6.044 5.129
6.113 5.229
6.156 5.328
6.174 5.426
6.170 5.524
6.146 5.620
6.104 5.716
6.047 5.812
5.982 5.906
5.911 6.000
5.842 6.094
5.779 6.186
5.729 6.279
5.697 6.370
5.689 6. 461
5.709 6. 551
5.760 6. 641
5.843 6.730

Daily

13
.35
.63
.95
.33

.12
.08
)
.45
. 36

11
-y
.39
.03
v

.45
.23
.05
.10
.21

.30
.37
.42
.46
.48

.50
.50
.49
47
.44

.40
.34
.28
.20
.1

.00
.11
.24
. 36
.49

.60
.10
.y
.81
.81
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Elong.

90.
61.
12.
84.
96.

108.
121.
132.
141.
144.

142.
135.
126.
117.
107.

98.
89.
80.
12.
64.

96.
48.
41,

28.

23.
21,
21.
25.
31.

317.
45.
93.
62.
.

80.
90.
100.
110.
119.

129.
138.
145.
150.
150.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

C/2014 N2 (PANSTARRS)

= 2015 June 27.0 1T
= 2014 Oct.  8.24527 TT
= 231.81215

= 143.80485 2000.0

= 133.01310

= 2.1846662 AU

= 0.9992979

ml = 13.4 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

15
15
15
14
14

13
12
11
10
10

10
09
09
09
09

09
09
10
10
10

10
10
10
10
10

10
10
10
11
11

—_

1
1
1
1
1

11
10
10
10
10

10
10
10
09

m
45.
36.
21.
97.
21.

32.
35.
40.
98.
28.

10.
99.
93.
o1,
92.

94.
98.
02.
07.
13.

19.
25.
31.
37.
42.

48.
93.
97.
01.
05.

07.
08.
09.
08.
05.

02.
97.
90.
42.
33.

24.
15.
06.
97.

50 58"

19 -60
81 -62
95 -64
95 -65

10 -66
31 -65
93 -62
33 -57
99 -51

33 -45
35 -39
66 -34
62 -29
16 -26

49 -23
11 =20
64 -18
81 -16
40 -15

25 -14
23 -14
23 -13
13 -13
84 -13

27 -13
31 -13
86 -13
82 -13
07 -13

47 -13
89 -14
20 -14
2] -14
98 -13

25 -13
07 -13
49 -12
69 -11
94 -10

61 -09
14 -07
00 -06
9/ -04

09 50.18 -02

21.
12.
12.
12.
o1.

33.
34.
33.
45.
92.

42.
47.
29.
96.
08.

02.
32.
32.
99.
47.

93.
14.
47.
31.
22.

20.
23.
29.
38.
47.

96.
03.
06.
04.
99.

37.
07.
26.
32.
24.

05.
38.
04.
30.0
9/.4

AJooo OwWoN W OO SO~ OND 00 00 © 0o W O —=hAhJO wWoIooN

~N O oo oOHOoOCI©O—

Delta

2.912
2. 821
2. 715
2.602
2.490

. 389
.310
. 265
. 262
. 309

. 404
. 944
121
. 926
. 151

. 386
. 626
. 863
. 093
311

014
. 698
. 860
. 000
114

. 202
. 264
. 299
. 309
. 293

. 254
. 196
120
. 032
937

. 841
. 151
673
. 615
. 585

. 586
. 625
. 101
. 816
967

AP DANS AP DANS o1 on C1o1o1 o101 [SpR Sy IE =N S o AP WWW WRNNNN NNNDN N

|
—_
(=]

2.
2.
. 533

R ciooioe cooioe GhRRE RARARRAR ARROW WWKRWKW WWWOWE NN NN

r

42]
478

992
653

117
184
852
923
995

069
144
220
298
376

455
934
615
695
176

858
939
021
103
185

268
350
432
914
996

679
161
842
924
006

087
169
250
331
412

492
973
653
133

. 813

Daily

m
-0. 87
-1.49
-2.39
-3. 60
-4.92

-9. 74
-9. 44
-4.26
-2.93
-1.87

-1.10
-0.57
-0.20
+0. 05
+0. 23

+0. 36
+0. 45
+0. 52
+0. 56
+0. 59

+0. 60
+0. 60
+0. 59
+0. 57
+0. 54

+0. 50
+0. 46
+0. 40
+0. 32
+0.24

+0.14
+0. 03
-0.09
-0.23
-0. 37

-0.52
-0. 66
-0.78
-0. 88
-0.93

-0.95
-0.91
-0.84
-0.74
-0. 61

~NwWOCI1WOoo O~Jdph—=©O CONW [{e}{ofl{oNarNIb) N O ~I~J© ANWOO SHOO WO

m1

19.
19.
19.
19.
19.

19.
19.
19.
19.
20.

20.
20.
20.
20.
21.

21.
21.
21.
22.
22.

22.
22.
22.
23.
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Elong.

o1,
99.
68.
18.
88.

98.
108.
116.
122.
124.

123.
118.
110.
102.

94.

85.
16.
68.
60.
92.

44,
37.
30.
24,
20.

19.
21,
2].
33.
41.

90.
98.
68.
18.
88.

98.
109.
121.
132.
143.

154.
161.
162.
155.
145.
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Aug.
Aug.
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Sep{.

Sept.
Sept.

Oct.
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Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

303P/NEAT

= 2015 June 27.0 1T
= 2014 Oct. 13.49861 TT
= 356. 99381

= 348.02064 2000.0

= 1.00372

2.4875327 AU

H=146 , G=0.15

h

m

23 22.

23
23
00
00

00
00
01
01
01

02
02
02
02
03

03
03
03
04
04

04
04
05
05
05

05
05
05
05
05

05
05
05
05
05

37.
93.
08.
24.

41.
9].
13.
30.
46.

03.
20.
36.
92.
09.

25.
40.
99.
10.
24.

38.
90.
01.
12.
20.

2].
33.
36.
37.
36.

32.
2].
20.
12.
04.

04 56.
04 49.
04 45.
04 42.
04 41.

04 42.
04 45.
04 49.
04 55.

R. A. (2000) Decl. Delta r
62 -01 20.5 2.855 2.576
65 +00 28.6 2.985 2.597
09 +02 20.1 3.110 2.620
84 +04 12.9 3.231 2.644
85 +06 06.0 3.345 2.671
05 +07 58.7 3.452 2.699
39 +09 49.8 3.550 2.729
85 +11 38.7 3.641 2.760
39 +13 24.4  3.721 2.792
96 +15 06.4 3.792 2.826
b5 +16 43.9 3.852 2.861
11 +18 16.5 3.900 2.898
59 +19 43.6 3.937 2.935
95 +21 05.1 3.962 2.973
13 +22 20.5 3.975 3.012
07 +23 29.8 3.975 3.052
69 +24 32.9 3.962 3.093
90 +25 30.1 3.937 3.134
59 +26 21.5 3.900 3.176
68 +27 07.4 3.851 3.219
00 +27 48.5 3.790 3.262
44 +28 25.1 3.719 3.305
84 +28 58.0 3.639 3.349
00 +29 27.8 3.550 3.393
75 429 55.4  3.456 3.437
88 +30 21.3 3.357 3.481
17 +30 45.9 3.258 3.526
44 +31 09.6 3.161 3.571
51 +31 32.0 3.071 3.616
31 +31 52.4 2.991 3.661
87 +32 09.5 2.927 3.706
40 +32 21.5 2.883 3.751
33 +32 26.7 2.865 3.797
30 +32 24.0 2.874 3.842
04 +32 13.3 2.914 3.887
33 +31 55.7 2.984 3.932
83 +31 33.6 3.083 3.977
00 +31 09.3 3.209 4.022
11 +30 45.4 3.358 4.066
22 +30 23.7 3.526 4.111
26 +30 05.2 3.707 4.155
10 +29 50.5 3.897 4.200
52 +29 39.3 4.092 4.244
34 +29 31.1 4.288 4.288
35 +29 25.4 4.482 4. 331

05 02.
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0.5087192
5.0633623 AU
0. 08650587
11. 39 years

Daily motion
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Comet C/2013 V2 (Borisov)
Epoch = 2015 June 27.0 1T

T = 2014 Oct. 14.36710 TT

Peri. = 94.48942

Node = 48.41274 2000.0

Incl. = 37.85317

q = 3.5080755 AU

e = 1.0038073

ml = 9.2 +5 log(Delta) + 7.5 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion ml Elong.
2015/16 h m o m , o
Jan. 8 13 25.78 +32 44.9 3.298 3.595 +0.56 +1.4 16.0 99.6
Jan. 18 13 31.38 +32 58.8 3.213 3.616 +0.35 +2.2 15.9 106.4
Jan. 28 13 34.87 +33 20.7 3.136 3.639 +0.12 +2.6 15.9 113.2
Feb. 7 13 36.11 +33 47.1 3.070 3.665 -0.10 +2.7 15.9 120.1
Feb. 17 13 35.07 +34 14.2 3.017 3.692 -0.33 +2.3 15.9 126.6
Feb. 27 13 31.78 +34 36.9 2.980 3.721 -0.53 +1.3 15.9 132.5
Mar. 9 13 26.52 +34 49.5 2.962 3.752 -0.68 -0.2 15.9 137.3
Mar. 19 13 19.73 +34 47.2 2.965 3.786 -0.77 -2.1 15.9 140.4
Mar. 29 13 12.02 +34 25.9 2.992 3.820 -0.79 -4.2 15.9 141.1
Apr. 8 13 04.12 +33 43.6 3.042 3.857 -0.74 -6.3 16.0 139.4
Apr. 18 12 56.68 +32 40.5 3.115 3.895 -0.64 -8.2 16.1 135.4
Apr. 28 12 50.28 +31 18.5 3.212 3.935 -0.50 -9.8 16.2 130.0
May 8 12 45.33 +29 40.9 3.328 3.976 -0.33 -10.9 16.3 123.6
May 18 12 41.99 +27 51.6 3.463 4.018 -0.17 -11.7 16.4 116.6
May 28 12 40.33 +25 54.1 3.613 4.062 0.00 -12.2 16.6 109.3
June 7 12 40.28 +23 51.8 3.775 4.108 +0.14 -12.5 16.7 102.0
June 17 12 41.71 +21 47.1 3.947 4.154 +0.27 -12.5 16.8 94.7
June 27 12 44.45 +19 42.1 4.124 4.202 +0.39 -12.4 17.0 87.4
July 7 12 48.33 +17 38.2 4.305 4.251 +0.49 -12.2 17.1 80.2
July 17 12 53.19 +15 36.4 4.486 4.301 +0.57 -11.9 17.2 73.0
July 27 12 58.90 +13 37.3 4.666 4.352 +0.64 -11.6 17.3 66.0
Aug. 6 13 05.29 +11 41.6 4.840 4.404 +0.70 -11.2 17.5 59.0
Aug. 16 13 12.27 +09 49.5 5.008 4.457 +0.75 -10.8 17.6 52.0
Aug. 26 13 19.73 +08 01.3 5.166 4.510 +0.78 -10.4 17.7 45.1
Sept. 5 13 27.57 +06 17.2 5.313 4.565 +0.81 -10.0 17.8 38.3
Sept.15 13 35.71 +04 37.4 5.447 4.620 +0.84 -9.5 17.9 31.6
Sept.25 13 44.06 +03 01.9 5.566 4.676 +0.85 -9.1 18.0 25.0
Oct. 5 13 52.56 +01 30.9 5.669 4.733 +0.86 -8.6 18.0 18.8
Oct. 15 14 01.12 +00 04.6 5.754 4.790 +0.86 -8.2 18.1 13.6
Oct. 25 14 09.67 -01 17.0 5.820 4.848 +0.85 -7.7 18.2 11.1
Nov. 4 14 18.14 -02 33.7 5.867 4.907 +0.83 -7.2 18.2 13.2
Nov. 14 14 26.43 -03 45.5 5.894 4.966 +0.80 -6.7 18.3 18.5
Nov. 24 14 34.47 -04 52.2 5.901 5.025 +0.77 -6.2 18.3 25.2
Dec. 4 14 42.16 -05 53.9 5.889 508 +0.72 -5.7 18.3 32.5
Dec. 14 14 49.39 -06 50.5 5.857 5.146 +0.67 -5.2 18.4 40.3
Dec. 24 14 56.07 -07 42.1 5.808 5.206 +0.60 -4.7 18.4 48.3
Jan. 3 15 02.07 -08 28.7 5.743 5.268 +0.52 -4.2 18.4 56.7
Jan. 13 15 07.29 -09 10.5 5.665 5.329 +0.43 -3.7 18.4 65.3
Jan. 23 15 11.59 -09 47.5 5.576 5.391 +0.33 -3.3 18.4 74.1
Feb. 2 15 14.88 -10 20.0 5.480 5.453 +0.22 -2.8 18.4 83.3
Feb. 12 15 17.06 -10 48.3 5.381 5.516 +0.10 -2.4 18.4 92.7
Feb. 22 15 18.03 -11 12.5 5.282 5.579 -0.03 -2.1 18.4 102.4
Mar. 3 15 17.76 -11 33.1 5.190 5.642 -0.15 -1.7 18.4 112.3
Mar. 13 15 16.24 -11 50.4 5.108 5.705 -0.27 -1.4 18.4 122.6
Mar. 23 15 13.53 -12 04.7 5.042 5.768 -0.38 -1.2 18.4 133.0
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Comet
Epoch
T

Peri.
Node
Incl.

a

ml =

h m

o1,
93.
92.
47.

41.
33.
25.
19.
14.
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15.
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25.

32.
41.
90.
00.
11.

22.
33.
45.
9].
09.

21.
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14 22.
14 34.
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15 08.

9 18.
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9 3.
9 45.
)
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32P/Comas Sola

= 2015 June 27.0
17.49119 TT

2014 QOct.
93. 31422
97.82667

9.97013
2.0007805 AU

2000.0

1T

S O O

9.0 + 5 log(Delta) + 12.5 log(r)
R. A. (2000) Decl.

46.43 +16

13 +11
67 +17
26 +18
83 +19

13 +20
28 +20
93 +20
00 +20
49 +19

33 +18
o] +17]
04 +16
43 +14
46 +13

82 +11
27 +10
61 +08
63 +06
22 +05

25 +03
64 +01
31 +00
21 -01
28 -02

47 -04
14 -05
03 -07
32 -08
95 -09

65 -11
9] -12
23 -13
94 -14
42 -15

14 -15
40 -16
25 -1]
15 =17

.96 -18

.50 -18
.63 -18
.20 -19
11 =19
.29 -19
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17.
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45]
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220
267
314
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0.5561087
4.5073659 AU
0.10299588
9.57 years

Daily motion
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Comet 108P/Ciffreo

Epoch = 2015 June 27.0 1T

T

Peri.
Node
Incl.

a

= 2014 QOct.
358. 11929
93. 64460
13. 09616
1.7088253 AU

1

8.48183 TT
2000.0

UOS oO O

ml =11.0 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.
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70P/Kojima

= 2015 June 27.0 1T
= 2014 Oct. 20.64453 TT
= 1.94624

= 119.26974 2000.0

= 6.60014

2.0065141 AU

UOS oO O

0.4538586
3.6739828 AU
0. 13995822
7.04 years

ml = 10.6 + 5 log(Delta) + 15.0 log(r (t-60))
RhA.(ZOOO) Decl.
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41.
40.

90.
03.
10.
01.
32.

41.
29.
98.
13.
15.

08.
93.
33.
09.
42.

14.
14.
42.
10.
36.

99.
19.
36.
49.
98.

01.
99.
92.
39.
20.

99.
23.
47.
04.
16.

23.
26.
26.
22.
15.
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WWWiN NN DNDN
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—_
wW

—_
AP

—_
1101

m

14.
19.
21.
20.

17.
11.
04.
97.
o1,

48.
46.
47.
90.
99.

01.
09.
18.
28.
39.

90.
02.
14.
26.
39.

92.
06.
19.
33.
46.

00.
13.
2].
40.
93.

05.
17.
29.
39.
49.

9].
05.
11.
15.
18.

46 +04
66 +05
79 +05
85 +06

11 +07
29 +09
38 +10
96 +11
89 +11

08 +11
99 +11
33 +10
27 +10
14 +09

64 +08
90 +06
49 +05
40 +04
06 +02

35 +01
14 -00
36 -01
93 -03
19 -04

90 -05
20 -07
64 -08
18 -09
17 -10

36 -12
88 -12
2] -13
43 -14
31 -15

17 -15
13 -16
06 -16
63 -17
30 -17

92 -17
32 -1]
36 -17
86 -17
69 -17
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NWhA~OOD
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Delta

. 092
. 912
. 442
. 384
341

. 318
. 318
. 343
. 393
. 468

. 565
. 681
. 813
. 958
113

275
. 442
. 612
183
. 953

120
. 284
441
. 991
133

. 864
. 984
. 091
185
. 263

. 326
312
. 401
412
. 406

. 382
341
. 284
212
127

. 030
. 923
. 811
. 696
. 581

—_

—_

WWwWwWwwh AN AN N~ = IV N V) WwWwwww NNNDN N N—— ==

WWWWLW  WWWWW WRWWW WWKRWLW WWINRR PRNNRN NN RN DR

r

107
133
161
191
223

251
293
330
369
409

450
492
934
578
622

666
111
156
802
841

893
939
984
030
075

121
166
211
255
300

344
388
431
474
516

999
600
642
682
123

163
802
841
880

.918
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Daily motion

m

+0.
+0.
.21
.09
.37

.58
.69
. 68
.01
.38

.15
.08
.29
.49
. 65

.19
.90
.99
.07
13

.18
.22
.26
.29
31

.33
.34
.35
. 36
. 36

.35
.34
.32
.29
.25

.20
13
.06
.97
. 86

.14
.60
.45
.28
.10

81
92

m1

+0.1 16.2
+2.2 16.1
+4.2 16.0
+5.9 16.0
+7.0 16.0
+7.3 16.0
+6.6 16.1
+5.1 16.2
+3.1 16.3
+0.9 16.5
-1.2 16.8
-3.0 17.0
-4.6 17.3
-5.8 17.6
-6.7 17.8
-7.5 18.1
-8.0 18.4
-8.4 18.6
-8.7 18.9
-8.8 19.1
-8.9 19.3
-8.8 19.6
-8.7 19.8
-8.6 20.0
-8.3 20.2
-8.0 20.4
-1.7 20.5
-7.3 20.7
-6.8 20.8
-6.3 21.0
-5.8 21.1
-5.3 21.2
-4.7 21.3
-4.1 21.4
-3.5 21.5
-2.9 21.6
-2.3 21.7
-1.7 21.7
-1.2 21.8
-0.7 21.8
-0.3 21.8
+0.1 21.8
+0.4 21.9
+0.7 21.9
+0.8 21.

22.

29.
36.
44,
o1,
99.

67/.
15.
84.
93.
102.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

q
€

C/2014 R4 (Gibbs)

= 2015 June 27.0 1T
= 2014 Oct. 21.47876 TT
= 180. 83058

= 279.52279  2000.0

= 42.40776

= 1.8178218 AU

= 0.9993396

ml =12.8 + 5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r
m o

09 28.67 -29 13.8 1.404 2.070
09 17.64 -33 22.7 1.433 2.131
09 04.59 -36 24.6 1.480 2.197
08 51.19 -38 17.7 1.546 2.267
08 39.15 -39 08.7 1.627 2.341
08 29.84 -39 09.2 1.723 2.418
08 24.01 -38 34.1 1.833 2.497
08 21.78 -37 36.8 1.954 2.578
08 22.92 -36 28.7 2.086 2.661
08 27.00 -35 18.2 2.227 2.746
08 33.51 -34 11.3 2.377 2.832
08 42.00 -33 11.9 2.535 2.919
08 52.03 -32 22.5 2.699 3.006
09 03.26 -31 44.2 2.868 3.095
09 15.41 -31 17.6 3.042 3.184
09 28.23 -31 02.7 3.219 3.273
09 41.53 -30 59.0 3.398 3.363
09 55.18 -31 06.1 3.578 3.453
10 09.03 -31 23.1 3.758 3.543
10 23.01 -31 49.2 3.936 3.633
10 37.04 -32 23.7 4.110 3.723
10 51.05 -33 05.5 4.281 3.814
11 05.00 -33 54.0 4.445 3.904
11 18.84 -34 48.4 4.602 3.993
11 32.54 -35 48.0 4.750 4.083
11 46.06 -36 51.9 4.888 4.173
11 59.36 -37 59.8 5.014 4.262
12 12.40 -39 10.8 5.128 4.351
12 25.14 -40 24.6 5.228 4.440
12 37.51 -41 40.5 5.314 4.528
12 49.44 -42 58.2 5.385 4.617
13 00.86 —-44 17.2 5.440 4.705
13 11.66 -45 37.1 5.480 4.792
13 21.73 -46 57.3 5.505 4.880
13 30.93 -48 17.5 5.515 4.967
13 39.09 -49 37.0 5.511 5.053
13 46.04 -50 55.3 5.495 5.140
13 51.59 -52 11.4 5.470 5.226
13 55.53 -53 24.3 5.436 5.311
13 57.68 -54 32.5 5.398 5.397
13 57.87 -55 34.4 5.358 5.482
13 56.01 -56 27.8 5.319 5.567
13 52.13 -57 10.4 5.286 5.651
13 46.40 -57 39.7 5.262 5.735
13 39.17 -57 53.8 5.250 5.819
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Daily

.10
.31
.34
.20
.93

.58
.22
.11
A4
. 65

.85
.00
12
.21
.28

.33
. 36
.39
.40
.40

.40
.39
.38
.37
.35

.33
.30
.21
.24
.19

.14
.08
.01
.92
.82

.10
. 56
.39
21
.02

.19
.39
.01
.12
.82

motion

-24.9
-18.
-11.
-5.
-0.

+3.
+b.
+6.
+].
+6.

+b.
+4.
+3.
+2.

+1.
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Comet C/2013 A1 (Siding Spring)

Epoch = 2015 June 27.0 1T
T = 2014 Oct. 25.27969 TT

Peri. = 2.41131

Node = 300.97643 2000.0
Incl. = 129. 04240

q = 1.3987120 AU

e = 1.0003725

ml = 8.0+ 5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.

2015/16 h m o m : 0

Jan. 8 18 00.62 +03 15.5 2.521 1.75] +0.28 +20.8 12.5 31.3
Jan. 18 18 03.40 +06 43.0 2.497 1.843 +0.18 +23.0 12.6 39.2
Jan. 28 18 05.21 +10 32.8 2.450 1.933 +0.04 +25.7 12.8 47.8
Feb. 7 18 05.60 +14 50.0 2.389 2.026 -0.16 +28.9 13.0 56.9
Feb. 17 18 04.00 +19 38.5 2.319 2.123 -0.44 +32.2 13.1 66.2
Feb. 27 17 59.61 +25 00.2 2.250 2.221 -0.82 +35.2 13.2 /5.6
Mar. 9 17 51.42 +30 51.9 2.191 2.321 -1.33 +37.1 13.4 84.8
Mar. 19 17 38.08 +37 02.9 2.152 2.423 -2.02 +36.9 13.5 93.3
Mar. 29 17 17.92 +43 12.3 2.142 2.524 -2.85 +33.6 13.7 100.6
Apr. 8 16 49.42 +48 48.3 2.170 2.627 -3.72 +26.6 13.9 105.9
Apr. 18 16 12.19 +53 14.3 2.238 2.730 -4.36 +16.6 14.1 108.6
Apr. 28 15 28.62 +56 00.4 2.346 2.833 -4.43 +5.8 14.4 108.6
May 8 14 44.28 +56 58.2 2.491 2.935 -3.92 -3.3 14.7 106.1
May 18 14 05.12 +56 25.1 2.666 3.038 -3.08 -9.4 15.0 101.8
May 28 13 34.36 +54 51.4 2.864 3.140 -2.22 -12.6 15.3 96.3
June 7 13 12.13 +52 45.7 3.07/8 3.243 -1.51 -13.8 15.6 90.1
June 17 12 57.03 +50 28.0 3.302 3.344 -0.96 -13.8 15.8 83.6
June 27 12 47.44 +48 10.1 3.529 3.446 -0.55 -13.2 16.1 77.0
July 7 12 41.94 +45 58.3 3.754 3.546 -0.25 -12.3 16.4 70.5
July 17 12 39.47 +43 55.7 3.974 3.64]7 -0.02 -11.2 16.6 64.1
July 27 12 39.25 +42 03.6 4.183 3.746 +0.14 -10.1 16.8 58.1
Aug. 6 12 40.69 +40 22.6 4.379 3.846 +0.27 -9.0 17.1 52.4
Aug. 16 12 43.37 +38 52.6 4.560 3.944 +0.36 -7.9 17.3 47.3
Aug. 26 12 46.97 +37 33.7 4.722 4.042 +0.43 -6.8 17.4 43.0
Sept. 5 12 51.22 +36 26.0 4.864 4.140 +0.47 5.7 17.6 39.8
Sept.15 12 55.94 +35 29.3 4.985 4.237 +0.50 -4.5 17.8 31.9
Sept.25 13 00.94 +34 44.0 5.085 4.334 +0.51 -3.4 17.9 37.6
Oct. 5 13 06.06 +34 10.2 5.161 4.430 +0.51 -2.2 18.0 39.1
Oct. 15 13 11.17 +33 48.4 5.216 4.525 +0.49 -0.9 18.1 42.1
Oct. 25 13 16.12 +33 39.2 5.248 4.620 +0.46 +0.4 18.2 46.4
Nov. 4 13 20.76 +33 42.9 5.261 4.714 +0.42 +1.7 18.3 51.9
Nov. 14 13 24.93 +34 00.1 5.255 4.808 +0.35 +3.1 18.4 58.2
Nov. 24 13 28.47 +34 31.3 5.233 4.901 +0.2] +4.5 18.5 65.2
Dec. 4 13 31.19 +3516.7 5.199 4.994 +0.17 +5.9 18.6 /2.6
Dec. 14 13 32.90 +36 16.0 5.156 5.086 +0.05 +7.3 18.6 80.4
Dec. 24 13 33.35 +37 28.9 5.109 5.17/7 -0.10 +8.5 18.7 88.5
Jan. 3 13 32.32 +38 53.6 5.062 5.269 -0.2/ +9.5 18.7 96.7
Jan. 13 13 29.59 +40 28.3 5.022 5.359 -0.47 +10.1 18.8 104.8
Jan. 23 13 24.93 +42 09.2 4.994 5.449 -0.67/ +10.3 18.9 112.7
Feb. 2 13 18.21 +43 52.1 4.982 5.539 -0.88 +9.9 18.9 119.8
Feb. 12 13 09.38 +45 31.6 4.992 5.628 -1.08 +9.0 19.0 125.9
Feb. 22 12 58.56 +47 01.8 5.027 5.717 -1.24 +7.5 19.1 130.3
Mar. 3 12 46.12 +48 17.3 5.090 5.805 -1.35 +5.6 19.2 132.4
Mar. 13 12 32.57 +49 13.6 5.181 5.893 -1.39 +3.5 19.3 132.0
Mar. 23 12 18.65 +49 48.3 5.301 5.980 -1.35 +1.3 19.4 129.1
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Comet C/2013 U2 (Holvorcem)

Epoch = 2015 June 27.0 1T
T 2014 Oct. 26.31911 TT

Peri. = 107. 45093

Node = 6.96951 2000.0
Incl. = 43.10902

q =  5.1173617 AU

e = 0.9950296

ml = 7.2 +5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion Elong
2015/16 h m o m , o

=A

Jan. 8 10 54.60 +56 26.9 4.489 5.148 -0.48 +2.8 17.6 127.6
Jan. 18 10 49.79 +56 55.2 4.446 5.15/ -0.68 +1.9 17.6 132.0
Jan. 28 10 42.96 +57 14.0 4.424 5.166 -0.84 +0.5 17.6 134.9
Feb. 7 10 34.61 +57 19.1 4.423 5.17] -0.92 -1.2 17.6 135.9
Feb. 17 10 25.44 +57 07.3 4.445 5.189 -0.92 -3.0 17.6 134.9
Feb. 27 10 16.27 +56 37.0 4.490 5.202 -0.84 -4.8 17.6 131.8
Mar. 9 10 07.89 +55 48.6 4.556 5.217 -0.70 -6.5 17.7 127.2
Mar. 19 10 00.89 +54 43.6 4.642 5.232 -0.52 -7.9 17.7 121.5
Mar. 29 09 55.68 +53 24.7 4.746 5.248 -0.33 -9.0 17.8 115.1
Apr. 8 09 52.42 +51 55.2 4.865 5.265 -0.13 -9.7 17.8 108.3
Apr. 18 09 51.07 +50 18.0 4.995 5.283 +0.04 -10.2 17.9 101.2
Apr. 28 09 51.52 +48 35.6 5.135 5.302 +0.20 -10.5 18.0 94.1
May 8 09 53.55 +46 50.4 5.281 5.323 +0.34 -10.6 18.1 86.9
May 18 09 56.95 +45 03.9 5.429 5.344 +0.45 -10.7 18.2 79.8
May 28 10 01.49 +43 17.4 5.578 5.366 +0.55 -10.6 18.2 /2.8
June 7 10 06.98 +41 31.8 5.723 5.389 +0.62 -10.4 18.3 65.9
June 17 10 13.23 +39 47.6 5.863 5.413 +0.69 -10.2 18.4 59.1
June 27 10 20.08 +38 05.4 5.996 5.438 +0.73 -10.0 18.4 52.5
July 7 10 27.40 +36 25.5 6.119 5.463 +0.7/ -9.7 18.5 46.1
July 17 10 35.06 +34 48.1 6.231 5.490 +0.79 -9.5 18.6 39.9
July 27 10 42.97 +33 13.5 6.329 5.517 +0.81 -9.2 18.6 34.1
Aug. 6 10 51.03 +31 42.0 6.413 5.545 +0.81 -8.8 18.7 28.8
Aug. 16 10 59.17 +30 13.7 6.481 5.574 +0.81 -8.5 18.7 24.4
Aug. 26 11 07.30 +28 48.9 6.531 5.604 +0.81 -8.1 18.8 21.6
Sept. 5 11 15.36 +27 27.9 6.564 5.635 +0.79 -7.7 18.8 21.0
Sept.15 11 23.28 +26 11.0 6.5/9 5.666 +0.7/7 -7.2 18.8 22.9
Sept.25 11 30.99 +24 58.6 6.5/5 5.698 +0.7/74 6.8 18.8 26.8
Oct. 5 11 38.42 +23 51.0 6.553 5.731 +0.71 -6.2 18.9 32.2
Oct. 15 11 45.50 +22 48.5 6.513 5.765 +0.66 -5.7 18.9 38.4
Oct. 25 11 52.13 +21 51.7 6.455 5.799 +0.61 -5.1 18.9 45.3
Nov. 4 11 58.24 +21 00.7 6.382 5.834 +0.55 -4.5 18.9 52.7
Nov. 14 12 03.75 +20 16.1 6.294 5.869 +0.48 -3.8 18.9 60.5
Nov. 24 12 08.53 +19 38.1 6.194 5.905 +0.40 -3.1 18.9 68.6
Dec. 4 12 12.50 +19 06.8 6.085 5.942 +0.31 -2.4 18.9 71.0
Dec. 14 12 15.56 +18 42.5 5.970 5.980 +0.20 -1.8 18.8 85.8
Dec. 24 12 17.60 +18 24.9 5.853 6.018 +0.10 -1.1 18.8 94.9
Jan. 3 12 18.55 +18 13.5 5.738 6.05% -0.02 -0.6 18.8 104.3
Jan. 13 12 18.35 +18 07.9 5.630 6.095 -0.14 -0.1 18.8 113.9
Jan. 23 12 16.98 +18 06.9 5.534 6.135 -0.25 +0.2 18.8 123.7
Feb. 2 12 14.47 +18 09.0 5.454 6.175 -0.35 +0.4 18.8 133.6
Feb. 12 12 10.92 +18 12.6 5.395 6.216 -0.44 +0.3 18.8 143.4
Feb. 22 12 06.50 +18 15.8 5.362 6.25/ -0.51 +0.1 18.8 152.7
Mar. 3 12 01.44 +18 16.6 5.356 6.298 -0.54 -0.3 18.8 160.4
Mar. 13 11 56.02 +18 13.4 5.380 6.340 -0.55 -0.9 18.9 163.7
Mar. 23 11 50.56 +18 04.7 5.436 6.383 -0.52 -1.5 18.9 160.3
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 135P/Shoemaker-Levy

Epoch = 2015 June 27.0
1.66395 TT

T
Peri.
Node
Incl.

a

ml =

h m o
22.43 -20 14.
41.00 -20 15.
59.11 -20 06.

16.
33.

49.
04.
18.
30.
41.

o1,
98.
04.
07.
08.

07.
04.
99.
93.
45.

38.
32.
21.
24.
24.

25.
28.
33.
40.
48.

98.
08.
19.
31.
43.

99.
08.
21.
34.
47.

99.
12.
24.
36.
22 48.

NN — — —_ —_
OO WO OO OO 00 00 I~

—_ —apoN
OOCOO©OO

N NNONN — —_ —_
o OO OOoO© OO O©O©©O OOO©OO

NN DN
—_

NN NN
NN —

= 2014 Nov.
21. 96851
213.09699
6. 06150
2.6797227 AU

2000.0

1T

S O O

0.2953687
3.8030140 AU
0. 13289609
1.42 years

4.2 +5 log(Delta) + 25.0 log(r (t-60))
R. A. (2000) Decl.

64 -19
44 -19

38 -18
31 -18
10 =17
99 -16
61 -15

02 -15
61 -14
23 -13
12 -12
94 -12

89 -12
67 -11
96 —-11
08 -11
89 -12

18 -12
93 -12
13 -13
83 -13
01 -14

30 -14
62 -14
16 -14
93 -14
10 -14

04 -14
36 -14
47 -14
20 -13
39 -13

93 -12
67 -11
94 -10
43 -09
26 -08

97 -07
48 -06
14 -05
10 -04
29 -03

48.
22.

90.
11.
28.
42.
93.

05.
18.
34.
99.
24.

00.
46.
42.
48.
02.

23.
48.
14.
40.
04.

25.
41.
o1,
99.
94.

45.
30.
08.
39.
04.

23.
36.
45.
48.
48.

45.
39.
31.
23.

—
b
o

0
0
4
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Delta
3. 555

A DDS A DDS WWWWwW WWNNN NNNNN NNNNN NN N NN NN N WW wWwWwww

. 500
. 435
. 360
L2717

185
. 087
. 982
. 8172
. 160

. 646
. 533
. 424
. 320
. 226

. 145
. 080
. 036
.016
. 022

. 054
114
197
. 303
. 428

.68
. 120
. 880
. 045
212

. 3178
. 942
. 100
. 850
. 991

121
. 239
. 342
. 430
. 502

. 957
. 996
617
. 620
. 606

WWWWL  WWWWW WRWWW WKWK WKRWRKKW WWRRNRN NN RN NN

r

107
116
125
136
148

161
175
790
805
822

840
858
871
897
917

939
960
983
006
029

053
078
102
128
153

179
205
231
258
284

311
338
365
392
420

44]
474
901
929
996

983
610
637
664
691
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Daily motion

+1
+1
+1
+1
+1

+1
+1
+1
+1

m

. 86
.81
)
. 68
.99

.49
.38
.25
.10
+0.

+0.
+0.
+0.
.12
.10

.32
.01
. 65
.12
v

.63
.48
.29
.08
13

.33
.01
. 68
.82
.93

.03
11
11
.22
.25

.21
.29
.29
.28
.21

.25
.23
.20
.16
12

94

16
96
35

=A

0.
+0.
+1.
+2.
+3.

+3.
+4.
+4.
+4.
+4.

+4.
+4.
+3.
+3.
+2.
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Elong.

31.
37.
43.
90.

96.

69.
16.
83.

90.
98.
106.
115.
124.

133.
143.
153.
163.
170.

167.
158.
147.
137.
128.

118.
110.
101.
93.
85.

11.
10.
62.
99.
48.

41,
2].

21,
14.

14.
20.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

18
18
19
19
20

20
20
21
21
21

21
22
22
22
22

22
22
22
22
22

22
22
22
22
22

21
21
21
21
21

21
21
21
22
22

22
22
22
22
23

23
23
23
23

m
30.
9].
22.
46.
08.

29.
49.
07.
24.
40.

94.
07.
18.
28.
36.

42.
46.
48.
47.
43.

38.
30.
21.
11.
02.

94.
48.
44
43.
43.

46.
o1,
97.
04.
13.

22.
32.
42.
93.
04.

15.
26.
37.
49.

80P/Peters—Hartley
= 2015 June 27.0 1T

= 2014 Nov.
= 339. 13580
259. 88474
29.92110

1.6126789 AU

10.04718 TT
2000.0

UOS oO O

0.5991245
4.0228921 AU
0.12215085
8.07 years

9.0 + 5 log(Delta) + 25.0 log(r(t-20))
RhA.(ZOOO) Decl.

52 -18°

28 -16
60 -14
44 -11
86 -09

87 -06
51 -03
81 -00
11 +02
39 +05

66 +08
o1 +11
86 +14
61 +17
60 +20

65 +23
o/ +26
16 +28
28 +30
88 +32

07 +33
26 +34
06 +34
37 +34
13 +33

19 +32
19 +31
45 +29
05 +27
91 +26

18 +24
43 +23
99 +22
99 +21
40 +20

63 +20
49 +20
84 +20
94 +20
49 +21

60 +21
11 +22
94 +23
04 +24

00 00.00 +24

98.
46.
21.
45.
00.

08.
11.
11.
90.
93.

96.
9].
96.
o1.
41.

25.
00.
22.
29.
16.

38.
30.
49.
35.
48.

35.
04.
23.
40.
02.

33.
16.
13.
25.
92.

32.
25.
30.
46.
11.

44,
24.
11.
03.
98.

OCOP~,On NN O NoOoOooHW HOoooo©o CIO©oo™ NN~ O~dPhON (S [y E N EloNap) EE > YeorNeoNeol

Delta r

2.681 1.725
2.697 1.763
2.709 1.806
2.719 1.853
2.725 1.903
2.726 1.956
2.722 2.012
2.714 2.069
2.699 2.129
2.680 2.189
2.654 2.251
2.624 2.314
2.588 2.371
2.548 2. 441
2.505 2.505
2.460 2.569
2.414 2.633
2.369 2.697
2.329 2.761
2.294 2.825
2.269 2.888
2.256 2.951
2.259 3.014
2.279 3.076
2.320 3.137
2.383 3.198
2.467 3.259
2.572 3.319
2.696 3.378
2.838 3.436
2.994 3.495
3.162 3.552
3.338 3.609
3.519 3.665
3.703 3.720
3.887 3.775
4.067 3.829
4.241 3.883
4. 407 3.935
4.563 3.988
4.706 4.039
4.836 4.090
4.950 4.140
2.048 4.190

129 4.239

- 12 -

m
+2.
+2.
+2.
+2.
+2.

+1
+1
+1
+1
+1

+1
+1
+0.
+0.
+0.

Daily motion mi
68 +13.2 16.7
53 +14.5 16.9
38 +15.6 17.1
24 +16.5 17.3
10 +17.2 17.6
.96 +17.7 17.9
.83 +18.0 18.2
.70 +18.2 18.5
.56 +18.3 18.7
.43 +18.3 19.0
.28 +18.1 19.3
14 +17.9 19.6
97 +17.5 19.9
80 +17.0 20.1
61 +16.4 20.4
.39 +15.5 20.6
.16 +14.3 20.9
.09 +12.7 21.1
.34 +10.7 21.3
.58 +8.2 21.6
.18 +5.2 21.8
.92 +1.9 22.0
.97 1.5 22.3
.92 4.6 22.5
19 -1.3 22.8
.60 -9.1
.37 -10.1
.14 -10.3
.09 -9.8
.29 -8.9
.46 1.7
.62 -6.3
.14 -4.8
.84 -3.4
.92 -2.0
.99 -0.7
.03 +0.5
.07 +1.6
.09 +2.5
11 43,3

2 +4.0

2 +4.6

1 +5.2

0 +5.6

8 +5.90

O = —

Elong.

14.8
18.
23.
2].

31.
36.
41.
45.
90.

99.
61.
66.
12.
18.

84.
90.
97.
104.
111.

118.
124.
130.
134.
137.

137.
135.
131.
125.
119.

112.
105.
97.
90.
83.

16.
69.
62.
99.
49.

42.
37.
31.
2],
24,
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch

Peri.

Node

Incl.

a

m1

08 17.
08 11.
08 06.
01.
97.

94.
92.
92.
94.
97.

02.
08.
15.
23.
32.

41.
o1,
01.
11.
22.

33.
44,
94.
05.
16.

26.
36.
45.
99.
03.

11.
19.
26.
31.
36.

39.
42.
43.
42.
41.

38.
34.
30.
25.
20.

08
07

07
07
07
07
07

08
08
08
08
08

08
08
09
09
09

09
09
09
10
10

10
10
10
10
11

1
1
1
1
1

—_
—_

—_

—_
—_

269P/Jed i cke
= 2015 June 27.0 1T
= 2014 Nov. 13.95089 TT
= 223. 68945
= 248.26819  2000.0

6. 57551

—_

95 +12
49 +13
40 +13
18 +13

20 +13
12 +13
85 +14
99 +14
86 +14

93 +14
46 +13
46 +13
38 +13
07 +12

38 +12
19 +11
37 +11
84 +10
50 +09

26 +08
06 +08
83 +07
50 +06
01 +05

30 +03
31 +02
95 +01
17 +00
88 -00

99 -01
40 -02
01 -03
10 -03
36 -04

87 -05
14 -05
10 -06
12 -06
06 -06

24 -06
47 -05
06 -05
38 -04
82 -04

49.
99.
05.
17.
31.

44.
99.
03.
08.
09.

05.
96.
42.
23.
99.

30.
96.
17.
34.
46.

99.
01.
04.
04.
02.

99.
96.
92.
49.
13.

13.
10.
03.
92.
36.

12.
42.
02.
14.
16.

08.
o1,
26.
99.
21.

— WO O~JooNO OoO—=hA~NO O© OCIN G100 OCwWoIwh [opIL N E N Ko pINs WOHORN Nd—==DN

CO~NJLW——

4.0780239 AU
.2 +5 log(Delta) + 20.0 log(r (t-100))
R. A. (2000) Decl.
"1 412"

Delta

. 142
119
. 126
163
. 228

. 318
. 430
. 559
. 101
. 852

. 008
. 166
. 322
475
. 621

. 158
. 885
. 001
103
192

. 265
. 322
. 363
. 387
. 393

. 382
. 354
. 309
241
170

.079
975
. 861
. 138
. 610

. 480
. 353
231
121
. 026

. 951
.900
871
. 883
.920

WWwWwww A pAS AP OT C1o1o101Oon C1o1o101Oon [Sa Ny Ny = A pAS WWWwwWwwWw WWwWwww

AhEAEE BAhAARE AERBRBRE ABRAERR BAEERRE ARBRAE BRRAEERR BARRBRE ARDA

r

4.090
4.095

100
107
114

122
130
139
150
160

172
184
197
211
225

240
255
272
288
306

324
342
362
381
402

422
444
465
488
510

934
957/
981
606
630

656
681
107
133
160

181
814
842
869
897

- 113 -

UOS oO O

0.4478218

7. 3853403 AU
0.04910755
20. 07 years

Daily motion

.03
L)
.01
.42
.30

.15
.01
11
.33
41

.99
.10
.19
.81
.93

.98
.02
.05
.07
.08

.08
.08
.07
.05
.03

.00
.96
.92
.87
.81

.14
. 66
Y
41
.35

.23
.10
.04
11
.28

.38
.44
41
.46
A4

+0.
+1.
+1.
+1.
+1.

+1.
+0.
+0.

—_—~Jdop~ O P, OO H—=0100— wWhHhwWwoOo

QUG QUG —_ QUG —_ —_
3
—

—_—

_._._._._.
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Elong.

162.
171.
170.
160.
150.

139.
129.
119.
110.
101.

92.
84.
16.
68.
61.

93.
46.
39.
33.
26.

19.
13.

15.
22.
29.
36.
44,

o1,
99.
67.
16.
85.

94.
103.
113.
123.
133.

144.
154.
165.
171.
167.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2014 W12 (Gibbs)

= 2015 June 27.0 1T
= 2014 Nov. 14.99618 TT
= 36.88621

= 299.40334  2000.0

= 8.51885

1.6720320 AU

UOS oO O

ml =12.6 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

22
22
23
23
00

00
00
01
01
02

02
02
03
03
03

04
04
04
05
05

05
06
06
06
06

06
07
07
07
07

07
07
07
07
07

06
06
06
06
06

06
06
06
06
06

m
32.
9].
22.
46.
11.

34.
98.
21.
43.
06.

28.
90.
12.
33.
94.

15.
35.
94.
13.
31.

48.
04.
19.
33.
45.

96.
06.
13.
19.
22.

23.
22.
18.
11.
03.

93.
43.
34.
26.
19.

15.
13.
13.
15.
19.

15 -02
87 +00
62 +02
99 +05
00 +08

68 +10
06 +12
14 +14
97 +17
52 +18

81 +20
82 +22
91 +23
85 +24
80 +25

28 +26
23 +2]
98 +21
24 +2]
14 +28

18 +28
25 +28
26 +28
09 +27
61 +27

67 +21
11 +27
14 +21
36 +26
15 +26

16 +26
25 +26
19 +26
80 +26
46 +26

86 +27
81 +26
35 +26
14 +26
11 +26

9] +26
62 +25
81 +25
96 +25
85 +24

24,
13.
o1,
2].
00.

2].
47.
98.
01.
94.

36.
07.
28.
37.
36.

24.
02.
31.
90.
02.

07.
06.
00.
o1,
39.

26.
13.
01.
92.
46.

43.
45.
49.
99.
99.

00.
96.
48.
35.
19.

01.
44,
2].
11.
99.

—hOON OO0 —N WOICIW

LW LW OO0 OO WN

—OoOwWo—

WO wWwWw- OO OIW WO~ ©

Delta

2.172
2.265
2. 361
2. 460
. 9560

. 660
. 159
. 857
. 952
. 043

. 128
. 207
. 218
341
. 394

437
. 469
. 488
. 496
. 491

473
. 442
. 398
. 342
. 216

199
113
. 022
. 926
. 831

. 140
. 658
. 589
. 940
. 516

. 920
. 555
. 622
. 120
. 844

. 992
. 158
. 338
. 926
119

WWWWN NN PN NN NN PN NN NN LWWW WWWwww WWWwwwWw WWWwwwWw LWNOIN NN No

—_

WWWWLW WWWWLW WRWWW WWWKEN NN PR NN RN ——

r

. 148
T
. 811
. 841
. 887

.930
975

023
072
123

175
228
281
336
391

446
901
957/
612
667

122
171
831
885
938

991
044
096
147
198

248
298
347
395
443

490
936
982
627
671

115
158
800
841

. 882

- 114 -

0.5118181
3.4250184 AU
0. 15549259
6. 34 years

Daily motion

m

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
.94
.87
.19
.10

.61
.50
.38
.25
.1

+1
+1
+1
+1

+1
+1
+1
+1
+1

+0.
+0.
+0.
+0.
.10

.15
-4
. 64
.83
.96

.00
.95
.82
. 64
.42

.20
.02
.22
.39
. 54

o1
48
44
40
317

34
31
28
26
23

20
17
13
09
05

00

94
16
96
34

+15.
+15.
+15.
+15.
+14.

+14.
+13.
+12.
+11.
+10.

+9.
+8.
+6.
+b.
+4.

+3.
+2.
+2.

+1.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Daily motion

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

+0.
.22
.02
17

16
15
13
10
65

60
93
46
37
28

17
04
91
15
99

41

.34

41
)
.01
.92
43

.29
13
.04
.20
.35

.49
.60
.10
.18
. 84

.89
.93
.95
.96
.97

.97
.96
.94
.92

Comet C/2013 G3 (PANSTARRS)
Epoch = 2015 June 27.0 1T
T = 2014 Nov. 15.21386 TT
Peri. = 76.50356

Node = 208.11897 2000.0

Incl. = 64.67008

q = 3.8521836 AU

e = 1.0006859

ml = 8.4+ 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o

18 51.97 +30 11.8 4.395 3.881
19 09.53 +31 02.9 4.404 3.892
19 27.01 +32 03.2 4.413 3.906
19 44.28 +33 11.7 4.421 3.921
20 01.23 +34 27.6 4.429 3.939
20 17.76 +35 49.8 4.435 3.958
20 33.74 +37 17.3 4.441 3.979
20 49.09 +38 48.9 4.443 4.001
21 03.68 +40 23.5 4.443 4.025
21 17.41 +41 59.8 4.440 4. 051
21 30.17 +43 36.9 4.431 4.079
21 41.84 +45 13.5 4.419 4.108
21 52.28 +46 48.3 4.401 4.139
22 01.35 +48 20.1 4.377 4.1
22 08.90 +49 47.5 4.349 4.205
22 14.78 +51 08.7 4.316 4.240
22 18.86 +52 21.9 4.278 4.2176
22 21.02 +53 24.7 4.238 4.314
22 21.22 +54 14.7 4.196 4.353
22 19.54 +54 49.2 4.154 4.393
22 16.17 +55 05.2 4.115 4.435
22 11.50 +55 00.2 4.081 4.477
22 06.02 +54 32.4 4.054 4.520
22 00.35 +53 40.8 4.037 4.565
21 55.13 +52 26.2 4.034 4.610
21 50.88 +50 50.6 4.046 4.657
21 48.01 +48 57.6 4.077 4.704
21 46.74 +46 51.7 4.128 4.752
21 47.14 +44 38.1 4.200 4.801
21 49.18 +42 22.1 4.293 4. 851
21 52.72 +40 08.4 4.406 4.902
21 57.59 +38 01.1 4.537 4.953
22 03.62 +36 03.5 4.685 5.005
22 10.61 +34 17.6 4.845 5.057
22 18.39 +32 44.9 5.016 5.110
22 26.80 +31 25.9 5.193 5.164
22 35.70 +30 20.5 5.373 5.218
22 44.96 +29 28.3 5.552 5.273
22 54.46 +28 48.3 5.728 5.328
23 04.10 +28 19.7 5.895 5.384
23 13.81 +28 01.2 6.053 5.440
23 23.49 +27 51.6 6.198 5.497
23 33.07 +27 49.9 6.327 5.554
23 42.49 +27 54.8 6.440 5.611
23 51.68 +28 05.2 6.535 5.669

.89

+b.
+6.
+6.
+7.
+8.

+8.
+9.
+9.
+9.
+9.

+9.
+9.
+9.
+8.
+8.

+7.
+6.
+b.
+3.

+1.
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Elong.

92.
93.
93.
93.
94,

99.
96.
9]/,

61.

63.
65.
68.
1.
15.

19.
83.
817.
92.

101.

—_— O

_._._._.
o=

_._._._._.
— NN NI NS
§ LWL ¢
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114.

103.
96.
89.

82.
15.
68.

54.

47.
41.
35.
30.
2].
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15. 83409 TT

2014 Nov.

Epoch = 2015 June 27.0

Comet 40P/Vaisala

T

AUn OO0 OO—ANT LOOOD— MO~ OO MOO—M OO
— . . . T L T T T T T T T T T T T T L L L s e e e .
o w E ©OOOOW OMNMNMNMN NN 000D OO0 — —r—r—ada aNaN™
M OO +— —_—r—r—r—— —_—r—r—r—— —_—r—r—r—— —_—r—r—r—— —ANANANAN ANANANANAN AaNAN AN
2225
SO > S wowmo NTOO® N OWOWO OONAL LN OFTOMN~ —OOO LOOALN~N OO0
e =2 T = e S
™M M O O = MO0 —aANANMA AN OO— MSSOLN WSS MOMAN+— —O0O0O0— +—r—adadaN NN
OO ..AIU.____+ + + + + + + + + I | | I N N | | I T N B | | I T N B | I + + + + + + + + + + + +
otoco £
=
~ > OO0 N~NMNOON~ OFO—A O NOANDM LOOMO® OANTLST MrotD SFTO—m<
G |m2.|0006 TNDOM OANOMN~D O~OF— ONTOON~ OO~ NAANNANN ANN——O OO~
W © aNANN—— ——O000 OO0000 OO0000 OO0000 OO0 rmrmrremre— —e—r——— — 0000
veca O A ++4++4+++ ++FFF OFTTT1T TTTTT1T FFFFF FTF+++ +++++ +++++ +FFFF
o NI~ O~ —W NODO— ANT~OM OOANN~N ONTON~ NN~ LSADO© NN
. ONOOF OMNMOITD O—OMD LO—FTO OADD— DIFTOON OIFOOAN OO~ ~NOMHD
~N L+ 00000 O—r—AdAN NI OO OO0 —AN ANMIILO OO0 OO0~ —ANNO®
—_ LT T LT T T T T T T T T T T T T T
o + ——r—adAN AN NN AN AANNNAN MMM MMM OMMMMm OStStt FF <
o N © MOMANON ISTANANT —NIHOW LOOWM —OLMD ONMOA LOSOON~ —OaNOSF DO—O —
S T + OMON~ —OOM~ AN OM Or—OO0™M OFNT—O O O +—OD —OWOMN~ O ON©
S AUn P o5 N0 OPRIF~ FOOOO OERDO —MOOSS —ML~S OANTLO XSSO0 OO0Oo™
© A odaddad AN-mrmm— e e eme—da AN OO T IO Do <t
g 8
LOoOMSD W
Mmﬂ_% o . OMOOM MO ~NO—M <t O~~~ NMOMOD OO+~ © ~NOTMO <FITON~ MM~OOM
< OS> — O W——0— MO—ANAN MoMmod OOO00S WOSWLMm ~NN—odA DOOOS OO —aNO<E ™~
AN 0O <+ 0O Lo % MANLOO +— O<FTANLON LON—O +— VO TANAN ——Oon< ANOTOM <TOOOO LOM—LON OMO MO
. . . . o
~NMr—— + OO+ OO WNVPXVNVXP OO~ CNMFTFLO OFT~00 OO VOO~ ~NOOLOLW
<r™Mm +— —~ Or———r— —_—r—— OO OCOOOO OO —+r— — — — ———— ————
— Oom_____________________________________________
NIl oo © oOoNOISLL OANOOLL MOMr—O LOMMO NOO—N~ WOO—Y OOr—ANO SITMr—r— <FA~NMD
/n/_\m_/_/4oo5 NOANAD® MOV MOMNON+— —F~OX OO —OM~NN ©OOAON —ONMLD
- 0— 1l . OMWOOF —OO~t VOO —<F O~NOTO DVOOLNS DOOWOONN D—MOKO OALDOO DS SO
53 Q Ah35135 —ANMILD OO ONN+—+— OO0O——A N NS00 —HFOO AMOSTOHO —ANMOSI W0
—_
OZ— 0T £E K LOOOO® NN~ NSNS NSNS NSNS NSNS0 000D DO O OO0
—_—r—r——r— —_—r—r——r— —_—r—r——r— —_—r—r——r— —_—r—r——r— —_—r—r——— —_—r—r——r— —r— ANANANANAN
F—O WO~ ~OOHD0O OO0 MMM~~~ NOOOLD LWL I FOMON NANMO™M
_IA — AN — N — AN — AN — AN — AN — N — AN — AN — AN — N — N — AN — AN — AN
el . QO DO >> > . . A3 T4 L ..o
S—CCCOO QO Ll LLU>>> £CCC—— —wae Qo+ >>>00 O cCcCa QOO v o
OTTTOD O TITO QOTITNT SITTT SSTITTITT0 D000 000D OTTTD OOFC OO
NDODOOLL L=E=S=S< <<=== DO DK<Y NUNOO00 =Z=Z2=Z00 ADHDDODDOLL Lu=s==

- 116 -



Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

a

m1

19
19
19
19
19

m
18.
26.
32.
37.
39.

40.
38.
33.
24.
10.

92.
28.
99.
28.
98.

31.
09.
92.
40.
31.

21.
25.
25.
26.
30.

34.
39.
45.
o1,
97.

04.
11.
18.
25.
31.

38.
43.
48.
93.
96.

99.
00.
00.
99.
97.

C/2014 Q3 (Borisov)

= 2015 June 27.0
19.06986 TT

99 +45°

66 +43
16 +42
22 +42
89 +42

43 +42
41 +43
27 +45
31 +46
18 +48

11 +49
13 +50
12 +50
97 +49
13 +48

10 +45
43 +41
36 +37
10 +33
94 +29

15 +26
07 +22
14 +19
92 +16
05 +13

2] +10
33 +08
06 +06
28 +05
87 +03

6/ +02
60 +00
51 -00
29 -01
85 -02

04 -02
15 -03
85 -03
22 -04
12 -04

23 -04
61 -04
11 -04
61 -04
07 -04

11.
23.
23.
01.
11.

49.
90.
07.
36.
07.

28.
24.
36.
o1,
03.

17.
48.
94.
90.
90.

00.
26.
09.
09.
26.

98.
46.
47.
00.
25.

01.
47.
17.
13.
01.

41.
14.
41.
01.
16.

2].
33.
36.
37.
317.

2014 Nov.
47. 38539
63. 13150
89.94734

1.6474648 AU

—WNO ~N~J00O O©TCILwon O

— OO P~w

HDONPRO HDOoOT—OoO > AT~ O~JLWwWw© NN —= WD

2000.0

Delta

. 894
.012
111
.190
. 248

. 281
. 307
311
. 304
. 291

. 216
. 266
. 268
. 281
. 329

397
494
. 620
1
. 945

137
. 343
. 958
118
. 998

214
. 423
. 621
. 805
972

121
. 250
. 355
. 438
. 497

. 531
. 042
. 531
.500
. 450

. 385
. 309
221
. 142
. 061

QUG CIRARRR RARARRRE ARROL WRWOWKW WWOWKWN NN RN N

1T

r

. 169
. 819
. 8176
. 939

007

080
156
235
317
401

486
973
661
150
839

929
020
110
201
291

382
472
962
652
142

831
920
009
097
185

213
360
446
933
619

104
189
874
958
041

125
208
290
312

. 454
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Daily

m

+0.
+0.
+0.
+0.
+0.

.20
.01
.90
.35
.81

.40
. 84
.08
.02
.10

.23
1
.23
.82
.48

.21
.01
.18
.31
.42

.01
Y
.62
. 66
. 68

.69
.69
. 68
. 66
.62

Y
.01
.44
.35
.25

.14
.02
12
.25
.39

11
61
45
2]
05

0.9419949
28.4020681 AU
0.00651147
151. 36 years

9.2 +5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl.
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Comet C/2014 R1 (Borisov)
Epoch = 2015 June 27.0 1T

T = 2014 Nov. 19.24507 TT
Peri. = 55.65435

Node = 104.05481 2000.0
Incl. = 9.93287

q = 1.3455757 AU

e = 0.9925898

ml = 9.0+ 5 log(Delta) + 12.5 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion
2015/16 h m o m , o

=A

Elong.

Jan. 8 1529.01 -10 35.0 1.864 1.529 +2.59 -7.9 12.7 55.0
Jan. 18 15 54.89 -11 53.7 1.876 1.602 +2.34 -5.9 12.9 58.6
Jan. 28 16 18.31 -12 52.9 1.885 1.682 +2.08 -4.2 13.2 62.9
Feb. 7 16 39.11 -13 35.1 1.887 1.768 +1.81 -2.8 13.5 6/.8
Feb. 17 16 57.19 -14 03.3 1.883 1.859 +1.52 -1.7 13.7 13.4
Feb. 27 17 12.37 -14 20.4 1.873 1.95%4 +1.22 -0.9 14.0 79.6
Mar. 9 17 24.54 -14 29.4 1.856 2.052 +0.90 -0.4 14.2 86.6
Mar. 19 17 33.56 -14 33.3 1.836 2.153 +0.5/ -0.1 14.5 94.3
Mar. 29 17 39.29 -14 34.6 1.814 2.254 +0.24 -0.1 14.7 102.7
Apr. 8 17 41.68 -14 35.6 1.794 2.357 -0.09 -0.2 14.9 111.8
Apr. 18 17 40.76 -14 37.9 1.780 2.461 -0.40 -0.5 15.1 121.7
Apr. 28 17 36.74 -14 42.9 1.777 2.565 -0.67 -0.8 15.4 132.3
May 8 17 30.07 -1451.2 1.791 2.669 -0.86 -1.2 15.6 143.4
May 18 17 21.46 -1502.8 1.825 2.713 -0.96 -1.5 15.8 154.7
May 28 17 11.82 -1517.5 1.885 2.87]1 -0.97 -1.8 16.1 165.7
June 7 1702.15-15351 1.972 2.981 -0.88 -2.0 16.4 172.8
June 17 16 53.33 -15 55.1 2.087 3.08 -0.73 -2.2 16.7 166.8
June 27 16 46.05 -16 17.5 2.230 3.188 -0.53 -2.5 17.0 156.6
July 7 16 40.71 -16 42.1 2.397 3.291 -0.33 -2.7 17.4 146.2
July 17 16 37.46 -17 08.6 2.586 3.393 -0.12 -2.8 17.7 136.1
July 27 16 36.28 -17 36.6 2.794 3.495 +0.0/ -2.9 18.0 126.4
Aug. 6 16 37.02 -18 05.8 3.017 3.596 +0.25 -3.0 18.3 117.2
Aug. 16 16 39.48 -18 35.3 3.251 3.696 +0.40 -3.0 18.7 108.3
Aug. 26 16 43.46 -19 04.9 3.493 3.796 +0.53 -2.9 19.0 99.7
Sept. 5 16 48.73 -19 33.7 3.740 3.8% +0.64 -2.8 19.2 91.3
Sept.15 16 55.12 -20 01.3 3.987 3.994 +0.73 -2.6 19.5 83.1
Sept.25 17 02.43 -20 27.2 4.233 4.092 +0.81 -2.4 19.8 /5.1
Oct. 5 17 10.50 -20 51.0 4.474 4.190 +0.87 -2.1 20.0 67.2
Oct. 15 17 19.20 -21 12.2 4.707 4.286 +0.92 -1.9 20.3 59.4
Oct. 25 17 28.39 -21 30.8 4.930 4.383 +0.96 -1.6 20.5 51.6
Nov. 4 17 37.94 -21 46.3 5.140 4.478 +0.98 -1.2 20.7 43.9
Nov. 14 17 47.76 -21 58.8 5.335 4.573 +1.00 -0.9 20.9 36.1
Nov. 24 17 57.72 -22 08.1 5.513 4.668 +1.00 -0.6 21.1 28.3
Dec. 4 18 07.72 -22 14.4 5.672 4.762 +1.00 -0.3 21.2 20.5
Dec. 14 18 17.68 -22 17.6 5.811 4.855 +0.98 0.0 21.4 12,7
Dec. 24 18 27.48 -22 18.1 5.927 4.948 +0.96 +0.2 21.5 4.8
Jan. 3 18 37.04 -22 16.1 6.021 5.040 +0.92 +0.4 21.7 3.4
Jan. 13 18 46.27 -22 12.0 6.093 5.132 +0.88 +0.6 21.8 11.3
Jan. 23 18 55.07 -22 06.1 6.141 5.223 +0.83 +0.7 21.9 19.5
Feb. 2 19 03.34 -21 59.0 6.166 5.314 +0.77 +0.8 22.0 27.7
Feb. 12 19 11.00 -21 51.1 6.170 5.404 +0.70 +0.8 22.1 36.0
Feb. 22 19 17.96 -21 43.1 6.155 5.493 +0.62 +0.8 22.2 44.5
Mar. 3 19 24.11 -21 35.5 6.121 5.582 +0.53 +0.7 22.3 53.1
Mar. 13 19 29.39 -21 28.9 6.071 5.671 +0.43 +0.5 22.3 61.9
Mar. 23 19 33.69 -21 23.9 6.009 5.759 +0.33 +0.3 22.4 70.8
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

305P/Skiff

= 2015 June 27.0 1T
= 2014 Nov. 19.78802 TT
= 145. 02069

= 241.98078  2000.0

= 11.53063

1. 4033040 AU

S O O

0. 6959954
4.6160617 AU
0.09937947
9.92 years

ml =12.8 + 5 log(Delta) + 25.0 log(r (t-40))
R. A. (2000) Decl.

01
01
02
02
03

03
04
04
04
05

05
06
06
06
07

07
07
07
08
08

08
08
09
09
09

09
09
10
10

h

m
25.
96.
25.
94.
21.

47.
12.
36.
99.
21.

43.
04.
24,
44.
03.

21.
38.
99.
12.
2].

42.
9].
10.
24.
36.

48.
99.
09.
18.

10 26.

10 34.
10 40.
10 45.
10 48.
10 50.

10 50.
10 49.
10 46.
10 41.
10 35.

10 28.
10 21.
10 14.
10 08.
10 03.

30 +08"

15 +09
14 +10
04 +12
12 +13

11 +13
09 +14
15 +15
37 +15
19 +15

46 +16
41 +15
66 +15
22 +15
11 +14

33 +14
91 +13
84 +12
12 +11
18 +10

80 +09
19 +08
94 +07
03 +06
45 +05

16 +03
12 +02
28 +01
58 +00
91 -01

19 -02
31 -03
14 -04
99 -05
42 -05

65 -06
20 -06
09 -06
46 -06
99 -06

85 -06
13 -05
16 -04
42 -04
11 -03

39.
47.
96.
02.
02.

99.
39.
14.
40.
99.

01.
97.
44,
22.
93.

16.
33.
43.
48.
48.

45.
38.
28.
16.
02.

48.
33.
19.
07.
03.

10.
14.
12.
04.
48.

23.
47.
99.
98.
43.

16.
39.
93.
04.
13.

CIO~dON NO P~

COTR~OD rOppwW—

~NN O WO OO~ O©~J00 1o SH—=00Jw == O

Delta

.067
173
291
421
. 561

. 110
. 867
.029
195
. 364

. 934
. 104
. 871
. 035
193

. 344
. 487
. 620
. 142
. 852

. 949
. 032
.099
. 150
185

. 203
. 204
189
157
A1

. 050
978
. 896
. 807
. 116

. 626
. 543
.47
.416
. 383

. 3176
399
. 453
. 538
. 652

—_—

WWWwwWw WwWwwww WwWwwwh A pADS APPSO WwWwwww WWNNN NN ——

r

. 922
571
. 626
. 687
. 151

. 819
. 890
. 963
038
114

191
268
345
423
500

578
655
131
807
883

957
031
105
178
250

321
391
461
930
998

666
132
198
863
928

991
054
116
178
238

298
357
4.416
4.474
4. 531

—_—

A ARRRL OWWKRW WRWOWKW KRN NN RRNNR DN
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Daily motion ml

m

+3.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.15
.31
.46
.99
.67

11
.10
.63
.03
.40

09
96
83
11
60

90
41
32
24
17

10
02
96
89
82

16
69
63
o/
90

44
38
31
24
17

10
02
93
83
13

61
48
34
19
02

+6. 8
+6.
+6.
+6.
+b.

+
-

|
~
OO G100 ~NhAr=NAs TN O—=wWhO APWNO ArOCION ~N©o—=wp [ep N Ko RSN -N WO oH©

+3.
+2.
+1.

+0.

_.
. . . . . @
PW—d NOORGO© WORO-

Elong.

93.
90.
817.
83.

19.

1.
67.
63.

98.
94.
49.
44,
39.

34.
29.
24,
19.
15.

10.

13.
19.

25.
31.
38.
45.
92.

60.
68.
11.
85.
95.

104.
114.
125.
135.
146.

156.
163.
164.
157.
148.
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Comet C/2013 P3 (Palomar)
Epoch = 2015 June 27.0 1T

T = 2014 Nov. 23.52999 TT
Peri. = 177.16714

Node = 177.27587 2000.0
Incl. = 93.91709

q = 8.64627/0 AU

e = 1.0012280

ml = 4.2 + 5 log(Delta) + 10.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion ml Elong.

2015/16 h m o m :

Jan. 8 23 27.96 -03 06.0 9.032 8.650 +0.27 -1.6 18.3

Jan. 18 23 30.71 -03 22.3 9.185 8.652 +0.32 -1.2 18.4 54.
Jan. 28 23 33.93 -03 34.5 9.322 8.655 +0.36 -0.9 18.4 45
Feb. 7 23 37.55 -03 43.4 9.439 8.658 +0.39 -0.6 18.4 35
Feb. 17 23 41.49 -03 49.6 9.534 8.661 +0.42 -0.4 18.5 26
Feb. 27 23 45.66 -03 53.9 9.604 8.664 +0.43 -0.3 18.5 1].
Mar. 9 23 49.99 -03 57.3 9.648 8.668 +0.44 -0.3 18.5 8.
Mar. 19 23 54.40 -04 00.3 9.666 8.673 +0.44 -0.4 18.5 3.
Mar. 29 23 58.82 -04 03.9 9.658 8.67/ +0.43 -0.5 18.5 10.
Apr. 8 00 03.16 -04 08.6 9.623 8.683 +0.42 -0.7 18.5 19.
Apr. 18 00 07.36 -04 15.4 9.563 8.688 +0.40 -0.9 18.5 27
Apr. 28 00 11.34 -04 24.8 9.481 8.694 +0.37 -1.3 18.5 36
May 8 00 15.04 -04 37.6 9.377 8.700 +0.33 -1.7 18.5 45.
May 18 00 18.38 -04 54.3 9.255 8.707 +0.29 -2.1 18.4 54
May 28 00 21.30 -05 15.6 9.117 8.714 +0.24 -2.6 18.4 63
June 7 00 23.73 -0542.0 8.969 8.722 +0.19 -3.2 18.4 2.
June 17 00 25.60 -06 14.0 8.813 8.729 +0.13 -3.8 18.3 82
June 27 00 26.86 -06 51.8 8.653 8.738 +0.06 -4.4 18.3 91
July 7 00 27.46 -07 35.6 8.496 8.746 -0.01 -5.0 18.3 101.
July 17 00 27.36 -08 25.3 8.345 8.755 -0.08 -5.5 18.2 110.
July 27 00 26.54 -09 20.5 8.206 8.765 -0.15 -6.0 18.2 120.
Aug. 6 00 25.02 -10 20.5 8.083 8.774 -0.22 -6.4 18.2 130.
Aug. 16 00 22.82 -11 24.4 7.982 8.784 -0.28 -6.6 18.1 140.
Aug. 26 00 20.01 -12 30.8 7.906 8.795 -0.33 -6.7 18.1 149.
Sept. 5 00 16.70 -13 38.0 7.860 8.806 -0.37 -6.6 18.1 158.
Sept.15 00 13.02 -14 44.3 7.844 8.817 -0.39 -6.4 18.1 164.
Sept.25 00 09.14 -15 47.9 7.862 8.829 -0.39 -5.9 18.1 163.
Oct. 5 0005.24 -16 47.2 7.911 8.841 -0.37 -5.3 18.2 157
Oct. 15 00 01.50 -17 40.6 7.992 8.853 -0.34 -4.7 18.2 147
Oct. 25 23 58.10 -18 27.3 8.101 8.865 -0.29 -3.9 18.2 138.
Nov. 4 23 55.20-19 06.6 8.234 8.879 -0.23 -3.2 18.3 128.
Nov. 14 23 52.91 -19 38.5 8.387 8.892 -0.16 -2.5 18.3 11].
Nov. 24 23 51.32 -20 03.1 8.555 8.906 -0.08 -1.8 18.4 107
Dec. 4 23 50.49 -20 20.9 8.732 8.920 -0.01 -1.2 18.4 97
Dec. 14 23 50.42 -20 32.7 8.914 8.934 +0.07 -0.7 18.5 88.
Dec. 24 23 51.10 -20 39.4 9.094 8.949 +0.14 -0.2 18.5 /8.
Jan. 3 23 52.49 -20 41.8 9.267 8.964 +0.20 +0.1 18.6 69.
Jan. 13 23 54.54 -20 41.0 9.430 8.980 +0.26 +0.3 18.6 60.
Jan. 23 23 57.18 -20 37.8 9.579 8.99%5 +0.31 +0.5 18.6 51
Feb. 2 00 00.32 -20 33.2 9.709 9.012 +0.36 +0.5 18.7 42.
Feb. 12 00 03.91 -20 28.1 9.818 9.028 +0.39 +0.5 18.7 35.
Feb. 22 00 07.84 -20 23.2 9.905 9.045 +0.42 +0.4 18.7 28.
Mar. 3 00 12.05-20 19.4 9.967 9.062 +0.44 +0.2 18.8 22.
Mar. 13 00 16.45 -20 17.5 10.005 9.080 +0.45 -0.1 18.8 20.
Mar. 23 00 20.97 -20 18.2 10.017 9.097 +0.46 -0.4 18.8 21.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 193P/LINEAR-NEAT

Epoch = 2015 June 27.0
24.64469 TT

T

Peri.
Node
Incl.

a

m

22
22
23
23
23

00
00
00
01
01

01
02
02
02
03

03
03
03
04
04

04
05
05
05
05

05
06
06
06
06

06
06
06
05
05

05
05
05
05
05

05
05
05
05
05

1

h

m

35.
94.
13.
31.
90.

09.
28.
47.
07.
26.

45.
04.
23.
43.
02.

21.
39.
98.
16.
33.

90.
06.
21.
35.
48.

98.
07.
14.
18.
20.

19.
14.
07.
98.
48.

38.
28.
21.
16.
13.

13.
15.
19.
25.
33.

= 2014 Nov.
8. 43025
335.19415
10. 68707

2000.0

2.1661254 AU

1T

S O O

0.3941763
3.5755046 AU
0. 14578004
6. 76 years

9.4 +5 log(Delta) + 20.0 log(r (t-50))
R. A. (2000) Decl.

12 -04 57.0
32 -02 40.0
07 -00 20.4
92 +02 00.
85 +04 22.

85 +06 43.
89 +09 02.
98 +11 19.
12 +13 31.
30 +15 39.

92 +17 42.
15 +19 38.
98 +21 21.
17 +23 09.
27 +24 43.

22 +26 09.
97 +21 21.
40 +28 31.
41 +29 39.
91 +30 33.

13 +31 21.
13 +32 03.
14 +32 40.
97 +33 13.
01 +33 44.

82 +34 13.
12 +34 42.
47 +35 11.
16 +35 42.
33 +36 13.

03 +36 43.
80 +37 10.
90 +37 31.
91 +37 41.
68 +37 38.

33 +37 21.
93 +36 52.
34 +36 14.
13 +35 32.
47 +34 50.

35 +34 09.
9/ +33 32.
85 +32 59.
92 +32 30.
49 +32 05.

— ~J oo 1O W= N —~JwOo wWoooH 1O SHOoOOowWOo [erNerNeoldy KIb] OCO—=Jd &~ 00

— oo Ol

Delta

. 661
. 158
. 852
941
. 025

103
175
241
299
. 350

. 393
421
. 453
. 469
475

472
. 458
. 435
. 401
. 356

2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3.302
3.238
3.165
3.084
2.995
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3

.902
. 805
107
. 612
. 523

444
381
337
318
326

. 365
. 432
. 928
. 649
. 190

948
118
295
477
659

WWWWW WWWWW WRWWEW WRWNRN PPN RPN PR RN RN

r

190
202
216
233
251

272
294
318
344
372

400
431
462
494
528

962
997
633
670
107

144
182
820
859
898

937
975
014
053
092

131
170
209
2471
286

324
362
399
436
473

910
946
982
618
653
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m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.

+1.
+1.
+1.

+0.
+0.
+0.

Daily motion ml
86 +13.7 18.2
88 +14.0 18.3
89 +14.1 18.4
89 +14.2 18.5
90 +14.1 18.6
90 +13.9 18.7
91 +13.6 18.8
91 +13.3 18.9
92 +12.8 19.0
92 +12.2 19.1
92 +11.6 19.2
92 +10.9 19.3
92 +10.2 19.4
91 +9.4 19.5
90 +8.6 19.6
87 +1.8 19.7
84 +7.0 19.8
80 +6.2 19.9
75 +5.5 20.0
68 +4.8 20.1
60 +4.2 20.2
50 +3.7 20.2
38 +3.3 20.3
24 +3.1 20.4
08 +2.9 20.4
89 +2.9 20.5
67 +2.9 20.5
43 +3.0 20.6

.16 +3.1 20.6
13 3.0 20.7
42 +2.7 20.7
.69 +2.0 20.8
.90 +1.0 20.8
.02 -0.3 20.9
.04 1.7 21.0
.94 -2.9 21.2
.16 -3.8 21.4
.52 4.2 21.5
271 4.3 21.7
.01 4.1 22.0
.22 3.7 22.2
43 3.3 22.4
.61 -2.9 22.6
.16 -2.6 22.8
.88 -2.4 23.0
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

C/2014 L5 (Lemmon)

= 2015 June 27.0 1T

= 2014 Nov. 26.28502 TT

= 45.60921

= 35.69502 2000.0

= 122.81283

= 6.2031148 AU

= 1.0028555

7.8 + 5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl.

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
21

21
21
21
21
20

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20

m

26.
2].
29.
31.
33.

36.
38.
41.
43.
44,

45.
46.
45.
43.
40.

35.
28.
20.
09.
98.

44
30.
15.
01.
47.

36.
25.
17.
11.
06.

04.
02.
02.
03.
04.

07.
09.
12.
15.
18.

21.
24.
26.
21.
2].

60 +31
99 +31
24 +31
36 +31
17 +31

34 +32
88 +32
2] +33
34 +34
94 +35

92 +36
10 +37
30 +39
34 +40
01 +41

14 +43
o/ +44
17 +45
95 +46
01 +47

64 +4]
32 +4]
65 +4]
31 +4]
93 +46

00 +44
87 +43
66 +42
37 +40
90 +38

06 +37
67 +36
49 +35
32 +34
95 +33

20 +32
88 +32
81 +32
85 +32
84 +32

63 +32
07 +33
03 +33
35 +34
89 +35

o

29.
16.
15.
25.
45.

14.
93.
39.
34.
36.

43.
96.
13.
33.
93.

12.
28.
37.
36.
20.

47.
94.
39.
03.
07.

99.
31.
00.
21.
99.

29.
10.
02.
03.
17.

42.
19.
08.
08.
19.

40.
10.
49.
35.
2].

— o OO O ON IO W

~NwnNo1IwWw ~ArOOOCIIO® WOOoOO M ~NOnN—O NN~ OO P~OHO© IO TCIoH 00

Delta

6. 464
. 995
112
. 812
. 892

. 951
. 988
. 002
. 994
. 965

.916
. 850
. 168
675
513

. 465
. 357
. 252
. 155
.070

.000
. 950
. 922
919
. 940

. 986
. 055
. 145
. 252
313

. 504
. 640
T
.910
. 037

. 152
. 255
. 342
411
. 462

. 494
. 507
. 502
. 480
. 443

N N ~Nooovoo SHOH OO O C1C1C1 01O OO OO OO~ OHOOOOO

r

210
214
218
223
229

236
244
252
261
21

281
292
304
317
330

344
359
374
391
407

425
443
462
481
502

922
944
966
989
612

636
660
685
111
131

163
191
818
847
8176

905
935
965
996

NP DI DI DI DA DI PO PP PR

~
(=]
N
~
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Daily

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.02
.08
.20
.33
.49

. 66
. 84
.02
.19
.34

43
41
43
.34
.19

.01
.82
.63
.45
.28

.14
.02
.08
.16
.22

.21
.29
.30
.30
.28

.24
.20
13
.05
.04

10
16
21
24
26

25
24
21
16
10
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 110P/Hartley

Epoch = 2015 June 27.0
17.75463 TT

T

Peri.
Node
Incl.

a

m

1

= 2014 Dec.
167. 73965
287. 70590
11. 68878
2.4751150 AU

.6 +5 log(Delta) + 22.5 log(r)

(&3]

R.A. (2000) Decl.

06
06
06
06
06

06
06
06
06
06

07
07
07
07
08

08
08
08
09
09

—_ —_

wWwWwwww wWwwwnN NN NDN

—_

h

m
36.
28.
22.
19.
19.

22.
28.
36.
46.
97.

10.
23.
38.
93.
08.

24.
40.
96.
12.
2].

43.
58,
14.
29,
44.

98.
13.
2].
40.
93.

06.
18.
30.
41.
o1,

99.
07.
13.
18.
20.

21.
20.
16.
11.
04.

17 +25
22 +24
44 +23
48 +22
99 +21

99 +21
21 +20
15 +19
03 +19
47 +18

18 +18
88 +17
34 +16
35 +15
17 +14

44 +13
26 +12
14 +11
00 +09
18 +08

44 +06
93 +05
24 +03
33 +02
17 +00

16 -01
05 -03
02 -04
63 -06
83 -08

96 -10
15 -11
29 -13
09 -15
00 -16

85 -18
48 -19
67 -20
21 -21
91 -22

99 -23
18 -24
14 -24
47 -24
83 -24

13.
20.
26.
36.
90.

08.
30.
99.
19.
43.

04.
21.
33.
40.
42.

37.
2].
11.
90.
24.

94.
19.
42.
01.
18.

25.
10.
96.
41.
26.

09.
90.
29.
04.
35.

02.
23.
37.
44
42.

29.
03.
23.
26.
11.

—“NNON

— N~ ww ~hOO—=JO®

[Sa Ny Ko plE — N N |

ONWO SHOOONN DN OO WdM~ oo —=0—

2000.0

Delta

. 503
. 539
. 600
. 683
. 184

. 899
. 024
157
. 294
. 433

913
111
. 846
971
103

. 224
337
. 442
. 539
. 627

105
112
. 828
8173
. 905

. 924
. 931
. 924
.903
. 869

. 822
. 162
. 689
. 605
511

. 409
.300
187
073
. 961

. 855
. 160
.679
.617
519

—_—

NN NN NwWwWwWww WwWwwww wWwWwwww WwWwwww WwWwwww wWhNNN NN N—

2.
2.
2.
2.
. 503

WWWWW  WWWWW WRWWKW WWRNRN RPN RRNNR RN RN N

1T

r

479
483
488
495

913
924
937/
991
966

982
600
618
638
658

680
102
126
150
174

800
826
852
879
907

935
963
992
021
050

080
109
139
169
199

229
259
289
319
349

379
409
438
468
497

- 123 -

S O O

0.3150963
3.6138146 AU
0. 14346807
6. 87 years

=A

motion
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Elong.

170.8
159.
147.
136.
126.

117.
108.
100.
93.
86.

19.
12.
66.
60.
99.

49.
44,
38.
33.
28.

18.
13.

—“NW—=N wWoIooNd O NOooOoW o=~ ~Noooy—

N — —
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30.

36.
42.
49.
96.
63.

1.

81.
95.
104.

114.
123.
133.
143.
153.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

T

Peri.
Node
Incl.

a

307P/LINEAR

= 2015 June
= 2014 Dec.
222.15092
158. 09551

4. 42592

27.0

1T

20. 24369 TT

2000.0

1.8892115 AU

UOS oO O

ml = 10.8 + 5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.

00
00
00
01
01

01
02
02
03
03

03
04
04
04
05

05
05
06
06
06

07
07
07
07
08

08
08
08
08
08

09
09
09
09
09

09
09
08
08
08

08
08
08
08
08

m
04.
25.
47.
10.
32.

99.
18.
40.
03.
26.

48.
10.
32.
94.
15.

36.
96.
15.
34.
92.

09.
25.
41.
99.
09.

21.
32.
43.
o1,
99.

04.
08.
10.
11.
09.

05.
00.
94.
46.
39.

32.
26.
22.
19.
18.

19 -03 13.
88 -00 56.
96 +01 22.
31 +03 40.
85 +05 56.

52 +08 06.
25 +10 10.
98 +12 04.
69 +13 48.
28 +15 20.

11 +16 41.
92 +17 49.
82 +18 45.
36 +19 28.
46 +20 00.

06 +20 20.
08 +20 29.
48 +20 29.
18 +20 20.
14 +20 03.

32 +19 39.
65 +19 09.
11 +18 35.
63 +17 51.
14 +17 17

61 +16 36.
93 +15 55.
02 +15 15.
18 +14 39.
08 +14 06.

19 +13 39.
19 +13 19.
93 +13 07.
16 +13 03.
43 +13 10.

84 +13 25.
62 +13 49.
13 +14 19.
91 +14 53.
57 +15 28.

69 +16 02.
83 +16 32.
34 +16 57.
45 +17 17
23 +17 31.

IO —=O0 ~PONI—

— OO SO ARANOI OO —=h© IO~ S~ G100 O OO NOoOY—W—

Delta

1. 946
2.044
2.146
2.250
2.358

2.468
2. 580
. 693
. 806
919

. 029
. 136
. 239
337
. 429

012
. 587
. 653
. 107
. 151

. 181
199
. 804
195
113

131
. 689
. 629
. 559
. 480

. 396
. 309
. 224
. 144
075

. 022
. 991
. 985
. 009
. 065

. 152
. 269
413
019
. 164

WWwWwww WWwWNhN W WWWwwwWw WWwWwww WWWwww WWWwwwWw WWWwwwWw NN N

—_

AARRRE ALKNWOL WROWKW WWOKWKE WONNR PR NN RRNRN

r

. 899
912
.930
. 954
. 982

015
052
093
137
184

234
286
341
398
456

916
576
638
101
164

828
893
958
022
088

153
218
283
348
413

478
942
607
671
134

198
861
923
986
047

109
170
231
291

. 351
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Daily

m

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
.94
.87
.80
.12

.63
)
.45
.35
.25

13
.01
+0.
+0.
+0.

+0.
+0.
.02
17
. 36

.52
. 65
.12
13
.69

.99
.45
.29
12
.04

+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1

17
21
24
25
2]

2]
2]
2]
26
24

22
19
15
11
06

00

88
13
o/

40
21

0.6742418
5.7994288 AU
0.07057099
13.97 years
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 15P/Finlay
Epoch = 2015 June 27.0

T

Peri.
Node
Incl.

a

= 2014 Dec.
347. 56587
13. 77300
6. 79903
0.9760031 AU

27. 0591
2000.0

1T
8 1T

UOS oO O

0.7201825
3.4879988 AU
0.15130023
6.51 years

ml = 11.8 + 5 log(Delta) + 15.0 log(r (t-20))
RhA.(ZOOO) Decl.

22
23
23
00
01

01
02
03
03
04

04
05
05
06
06

06
07
07
07
08

08
08
08
09
09

09
09
09
10
10

10
10
10
10
10

10
10
10
10
10

10
09
09
09
09

m
17.
01.
45.
28.
09.

49.
2].
03.
37.
09.

40.
09.
36.
01.
26.

48.
10.
30.
49.
07.

25.
41.
96.
11.
24.

37.
48.
99.
09.
17.

24.
30.
35.
37.
38.

37.
34.
29.
22.
14.

05.
96.
48.
41.
35.

06 -10
18 -04
60 +01
22 +06
44 +11

09 +15
00 +19
09 +22
34 +24
11 +26

2] +2]
10 +28
26 +28
86 +28
00 +28

11 +21
28 +2]
60 +26
80 +25
96 +24

13 +24
35 +23
66 +22
06 +21
98 +20

19 +19
86 +18
96 +17
21 +16
11 +16

97 +15
85 +15
19 +15
85 +15
68 +15

94 +15
41 +15
34 +16
96 +17
48 +18

64 +18
11 +19
34 +20
08 +20
34 +20

21.
43.
02.
35.
38.

99.
35.
26.
38.
14.

20.
01.
21.
24.
12.

49.
16.
36.
49.
98.

04.
07.
08.
10.
12.

16.
23.
34.
49.
11.

40.
17.
03.
01.
09.

28.
97.
36.
20.
07.

92.
31.
03.
24.
35.

OO0 ArdphOwW OOV WN S oo w00 OO —O ~Noowd M [op i S S HwLwOowh Noo~Jo W

Delta

397
. 394
417
. 466
. 540

. 637
. 154
. 887
. 031
. 184

. 343
. 503
. 663
. 821
973

119
. 256
. 382
. 497
. 598

. 685
151
. 812
. 850
871

. 875
. 861
. 831
. 184
123

. 650
. 566
475
. 381
. 288

. 201
121
.070
. 036
. 030

. 056
114
. 205
. 326
472

—_

wWWwwww WWwWwwwWw WWWwwwWw WWwWwww WWWwww WWWwwwWw NN PN NN NN—— —

r

0.992
. 028
. 082
. 149
221

313
. 403
. 496
. 591
. 686

. 182
871
971
064
156

246
335
422
908
992

674
156
835
913
990

065
139
211
282
351

420
48]
992
617
680

142
803
863
922
979

036
091
146
4.199
4. 251

—_—

—_

PAS WWWOWKW WRKWKW WWOWKWKW PR NN PN
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Daily motion mi

m
+4. 47
+4. 38
+4. 26
+4.12
+3.

+3.
+3.
+3.
+3.
+3.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

+0.
+0.
+0.
.08
.11

31
.01
. 68
.81
. 88

.89
. 84
13
Y
.40

96

19
61
42
24
06

88
12
96
41
28

15
03
92
82
12

62
93
44
35
26

17
07
96
85
13

99
43
2]

+33.8 12.4
+34.6 12.4
+33.3 12.5
+30.2 12.8
+26.1 13.2
+21.6 13.8
+17.2 14.4
+13.1 15.0
+9.6 15.5
+6.6 16.1
+4.1 16.7
+2.0 17.2
+0.3 17.7
-1.2 18.2
-2.3 18.6
-3.3 19.0
-4.0 19.4
-4.6 19.7
-5.1 20.0
-5.5 20.3
-5.7 20.6
-5.8 20.9
-5.8 21.1
-5.8 21.3
-5.6 21.5
-5.3 21.7
-4.9 21.9
-4.4 22.0
-3.8 22.1
-3.1 22.3
-2.3 22.4
-1.3 22.4
-0.3 22.5
+0.8 22.6
+1.9 22.6
+3.0 22.7
+3.8 22.8
+4.4 22.8
+4.7 22.9
+4.5 23.0
+3.9

+3. 1

+2. 1

+1.1

+0. 2
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T

Peri.
Node
Incl.

a

P/2014 M4 (PANSTARRS)

= 2015 June 27.0
27.65569 TT

= 2014 Dec.
145. 29891
265. 05771
3. 34502
2.3515170 AU

2000.0

1T

S O O

ml =12.2 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

h m
01 49.
02 01.
02 14.
02 29.
02 45.

09 32.
09 28.

13 +13
92 +14
97 +15
82 +16
87 +117

.93 +18
.82 +19
.39 +19
.52 +20
.05 +21

.81 +22
.81 +22
.92 +22
.91 422
.15 +22

.33 +22
.51 +22
.39 +21
11 +21
.50 +20

.67 +19
.19 +19
.02 +18
.10 +17
.39 +16

.85 +15
.40 +13
.99 +12
.52 +11
.90 +10

.02 +10
.15 +09
.95 +08
.51 +08
.29 +07

.23 +07
.35 +07
.14 +07
.69 +08
.58 +08

.95 +09
.37 +09
.40 +10

48 +10
95 +10

"31

15.
06.
03.
02.

02.
00.
94.
43.
25.

00.
2].
44
93.
92.

42.
24.
9].
23.
42.

99.
02.
06.
06.
05.

02.
98.
96.
96.
99.

06.
19.
40.
08.
46.

35.
34.
43.
02.
29.

00.
33.
04.
32.

——=AJ0O [e>X{o}d)NeoXa) OO wWo Ul SN ON O O —=DN CINOCIN©

~NoonN A~ N OO O©WN O ON O

o
o
o

D

1
2
2
2
2

2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3.
3
3
3
3
3
3
3
3
3
3
3
3
2
2
2
2
3
3
3
3

elta

921
. 045
. 169
. 295
. 423

. 952
. 680
. 806
. 930
. 051

. 168
. 280
. 387
. 487
. 580

. 664
. 140
. 807
. 863
. 908

941
. 963
972
967
950

. 920
871
. 821
. 154
.676

990
. 498
. 401
. 304
211

125
. 053
. 998
. 966
. 961

. 985
. 041
. 126
241
. 380

ARARRG VWKWK WRWOWW WWOKWWL WKW PR NN RN NN

r

354
359
367
378
393

410
431
453
479
507

937/
570
604
641
679

119
161
804
848
893

939
987
035
084
133

184
234
285
337
389

441
493
946
999
651

104
157
810
863
916

969
. 021
.074
. 126
178

- 126 -

Daily

m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+2.
+2.
+2.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+0.
+0.

+0.
+0.
+0.
.18
.01

.19
. 36
.01
.61
. 66

. 66
.60
.49
.35
.20

18
34
49
60
A

19
86
91
95
98

00
00
00
98
96

92
88
83
18
12

65
98
o1
43
35

26
16
05
94
81

67
92
36

0. 5956035
5.8148797 AU
0. 07028991
14.02 years

motion

+4. 3
+b.
+b.
+b.
+6.

+b.
+b.
+4.
+4.
+3.

+2.

+1.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

Peri.
Node
Incl.

a

m1

21
21
22
22
22

22
23
23
23
23

00
00
00
00
01

01
01
01
01
01

02
02
02
02
02

02
02
02
02
01

01
01
01
01
01

01
01
01
01
01

02
02
02
02

m
32.
47.
03.
19.
35.

90.
06.
21.
36.
o1,

06.
20.
34.
48.
01.

13.
25.
36.
46.
99.

02.
09.
13.
16.
16.

15.
12.
07.
02.
99.

49.
44,
40.
38.
317.

38.
41.
46.
o1,
98.

06.
15.
25.
35.

287P/Chr istensen

= 2015 June 27.0
28.26783 TT

2014 Dec.
189. 05189
139. 05722
16. 30025
3.0539341 AU

2000.0

1T

UOS oO O

3.8 +5 log(Delta) + 25.0 log(r)
RhA.(ZOOO) Decl.

39 -17
97 -16
67 -15
42 14
15 -13

81 -12
34 -11
11 -09
88 -08
81 -07

46 -06
19 -05
15 -04
28 -03
31 -03

15 -02
91 -02
45 -01
45 -01
35 -01

95 -02
09 -02
96 -03
20 -04
91 -05

66 -06
96 -07
91 -08
17 -09
96 -10

93 -11
69 -11
14 -11
39 -10
19 -09

96 -09
19 -08
16 -06
89 -05
82 -04

171 -03
62 -01
20 -00
41 +00

14.
22.
25.
24.
19.

12.
03.
94.
46.
39.

36.
36.
40.
o1,
08.

34.
08.
92.
46.
92.

10.
40.
22.
16.
18.

28.
39.
48.
48.
34.

03.
14.
05.
40.
99.

07.
06.
97.
44
28.

11.
94.
38.
35.

1
4

O OII~IN =0

O~ ——

1
2
0
5
4

3
4

woo cooHoHO O OO N OO W © ~NNODN N ©—

02 46.13 +01 46.4

Delta

. 834
905
. 962
. 007
. 038

. 055
. 059
. 049
. 026
990

. 942
. 881
. 810
129
. 638

. 539
433
. 322
. 207
. 089

972
. 858
. 150
. 651
. 566

. 496
. 448
. 423
. 424
. 453

.509
. 990
. 694
8117
. 955

105
. 263
. 425
. 588
. 149

WWWWLW  WWWWW WRWWW WKWK WRWWKW WKL WKW WRLKWL WWWLW

r

. 054

056
058
061
065

070
075
081
089
097

105
115
125
136
148

160
173
187
201
216

231
247
264
281
299

317
336
355
374
394

414
434
455
476
498

919
941
963
586
608

631
654
677
100

123

691308

1539157

0.2
4.1784961 AU
0.1
8.5

4 years

Daily motion

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1

m

. 56
Y
.01
.01
Y

)
. 94
.52
.49
41

43
.40
.35
.30
.24

.18
.09
.00
+0.
+0.

+0.
+0.
+0.
.07
13

31
.46
Y
.62
.60

.52
.39
.23
.06
12

.28
.44
Y
.69
.80

. 88
.96
.02
.07
.1

89
16

61
45
26

+b.
+b.
+6.
+6.
+6.

+6.
+6.
+6.
+6.
+6.

+6.
+b.
+4.
+4.
+3.

+2.

+1.

O©WWN O [ooNerNeorNorNar) CITLWO©C1O H~J00©© ~NOT—= N

~N—B~O ~NOHOWOoON NOSHXOO OO0 —

m1

18.
18.
18.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
18.

18.
18.
18.
18.
18.

18.
18.
18.
18.
19.

19.
19.
19.
19.
19.

19.
20.
20.
20.
20.

20.
20.
21.
21.
21.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

08 56.05 +12°

m

C/2013 W2 (PANSTARRS)
= 2015 June 27.0 1T

= 2014 Dec.
307.15168
179.10108
4.64349
4. 4480757 AU

31.29345 TT
2000.0

UOS oO O

6.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

08 52.09 +12
47.
42.
38.

35.
32.
31.
32.
34.

37.
41.
47.
94.
01.

09.
18.
21.
37.
47.

9].
.80 +09
.08 +08
.33 +08
.50 +07

.53 +06
.35 +05
.90 +04
.10 +03
.88 +02

.16 +01
.84 +00
.84 +00
.03 -00
.33 -00

.60 -01
.18 -01
.16 -01
.50 -01
.02 -01

.38 -01
.12 =00
.28 -00
.33 +00
.22 +00

08
08
08

08
08
08
08
08

08
08
08
08
09

09
09
09
09
09

09

98 +13
98 +13
13 +14

26 +14
90 +14
87 +15
26 +15
10 +15

32 +15
82 +15
47 +15
10 +14
60 +14

81 +13
61 +13
89 +12
93 +12
46 +11

97 +10

w
w

90.
12.
37.
01.

25.
45.
02.
13.
19.

19.
14.
03.
46.
24.

9].
25.
49.
09.
25.

37.
47.
94.
00.
05.

08.
12.
16.
22.
30.

40.
94.
12.
24.
94.

18.
34.
43.
43.
34.

18.
99.
26.
05.
38.

WW~Iwo ~N——00 SOOHWh OO0 OIY OSOCITO R~ O —= 0100 ~NJwh© oSOOONO NS ocoooom o

Delta r

3.544 4. 448
3.493 4.449
3.470 4. 451
3.478 4.454
3.516 4.458
3.582 4.462
3.673 4.468
3.785 4.474
3.915 4. 481
4.057 4.489
4.209 4.498
4.365 4.507
4.523 4.518
4.679 4.529
4.831 4.541
4.976 4.553
5.112 4.567
5.237 4.581
5.350 4.596
5.450 4.612
5.534 4.628
5.603 4.646
5.655 4.663
5.690 4.682
5.707 4.701
5.706 4.721
5.688 4.742
5.651 4.763
5.598 4.785
5.528 4.807
5.443 4.830
5.343 4.854
5.232 4.878
5.112 4.902
4,985 4.928
4.854 4.953
4.724 4.979
4.598 5.006
4. 481 5.033
4.378 5.061
4.293 5.089
4.231 5.118
4.195 5.146
4.188 5.176
4.211 5.205

- 128 -

Daily

m

.40
.45
.46
.42
.35

.24
.10
.04
.18
.32

.45
.56
. 66
)
.82

. 88
.93
.96
.99
.01

.02
.03
.03
.02
.00

.98
.95
.92
. 88
.83

)
.10
.62
.03
43

.32
.20
.07
.05
.16

.21
.34
.39
41
.39

0. 5770452
10.5166692 AU
0. 02889926
34.10 years

NWN O W SO OO B e 1 X =2} ON B OO WO ~NROOoON ~NN I — O oo —on O WOTHA N O

m1

18.
18.
18.
18.
18.

18.
18.
18.
18.
18.

18.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

© 00 00 0O 0o OO0 00 00 00 © O O©OOW© O©OWOWO© O 0000~ oo WN—= O © (o= NENNarNdy| O~

109.
119.
129.

140.
150.
161.
173.
175.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

UOS oO O

Comet C/2014 W7 (Christensen)

Epoch = 2015 June 27.0 1T

T = 2014 Dec. 31.62407 TT

Peri. = 33.24220

Node = 151.25988 2000.0

Incl. = 98.31368

q = 1.4883006 AU

ml = 3.8 +5 log(Delta) + 25.0 log(r)

RhA.(ZOOO) Decl.

14
15
17
18
20

21
21
22
22
23

23
23
23
23
23

23
23
23
22
22

22
21
21
20
20

20
20
20
20
20

20
20
20
20
20

21
21
21
21
21

21
21
22
22

49

94.
18.
48.
06.

05.
48.
19.
43.
01.

15.
26.
33.
36.
36.

32.
23.
09.
49.
26.

01.
35.
13.
94.
41.

31.
26.
24.
24.
2].

31.
36.
43.
90.
97.

05.
13.
21.
29.
317.

45.
93.
00.
07.

m

.48 +39
94 +49
37 +57
39 +61
66 +61

69 +60
49 +59
99 +58
15 +58
96 +57

89 +57
18 +58
07 +58
97/ +59
35 +60

02 +61
05 +61
02 +62
98 +62
14 +62

18 +61
87 +59
21 +56
16 +52
03 +48

18 +43
43 +39
30 +35
16 +31
2] +21

39 +24
15 +21
07 +19
09 +17
63 +16

92 +14
61 +13
19 +13
95 +12
99 +12

81 +12
34 +12
49 +12
19 +12

22 13.35 +13

29.
94.
28.
05.
39.

o1.
46.
o1,
14.
98.

99.
17.
48.
28.
16.

06.
o1,
25.
37.
14.

06.
05.
12.
34.
24.

9].
28.
09.
10.
34.

26.
44
28.
36.
05.

94.
99.
20.
93.
317.

30.
31.
39.
o1,
07.

00— O© 1O ADOCICIW ~NPhOO©O WO~ OO WO VWO —

OSH— O Ol N—=O~IN DWW —

Delta

. 168
. 165
. 232
. 355
511

. 682
. 855
. 020
172
. 306

419
011
. 982
. 631
. 660

671
. 667
. 652
. 629
. 605

. 084
014
919
. 606
. 658

. 140
. 851
990
. 155
341

. 943
. 156
.976
197
415

. 626
. 826
.012
. 181
. 330

. 458
. 563
. 645
. 103
L1317

—_

—_

—_

AARRR ARARE RAROWK WWKWWE WRWNN PN NN

r

. 491
. 506
. 531
. 566
611

. 665
125
191
. 863
. 939

018
100
184
210
357

445
934
623
113
802

892
981
070
159
248

336
424
911
998
684

110
855
940
024
107

190
213
354
436
516

996
676
155
833

911
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0. 8689856
11. 3598246 AU
0.02574226
38. 29 years

Daily motion

m

+6.
+8.
+9.
+7.
+b.

+4.
+3.
+2.

+1
+1

+1

+0.

99  +62.
34 +45.
00 +21.
83 +3.
90 -4
28 -6.
15 -5
38 -3
.82 -1,
.39 +0.
.03 +1.
69 +3.
.35+
.02 +4.
.43 +b.
.90 +4.
.40 +3.
.90 +1.
.32 -2
.56 -6.
.93 -12.
21 -11.
.84 -21
31 =25
.93 -26
.03 -26
.21 =25
.05 -24
.25 -21.
.41 -18.
94 -16.
.63 -13.
.10 -11.
15 9.
19 -1
.81 -b.
.82 -4
.82 -2
.80 -1.
.18 0.
.15 +0.
.12 +0.
.67 +1
.62 +1
.0 41
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch

Peri.
Node
Incl.

q
€

ml =

R.A. (
h m
35.
38.
39.
38.
33.

24.
07.
42.
05.
18.

2].
40.
04.
39.
22.

12.
07.
04.
04.
06.

09.
12.
16.
20.
24.

28.
31.
33.
35.
35.

32.
28.
20.
08.
92.

31.
06.
37.
08.
40.

17.
99.
45.
06 36.
06 31.

—_
o101

—_ —_ —_ —_
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~ 0000 ©©
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C/2014 F2 (Tenagra)

= 2015 June 27.0 1T
= 2015 Jan. 2.46993 TT
= 86.06736

= 267.44912 2000.0

= 119. 06033

= 4.3145617 AU

= 0.9706764

8.8 +5 log(Delta) + 10.0 log(r)

2000) Decl. Delta r

77 +44 31.7 4.316 4.315
64 +47 28.0 4.212 4.316
79 450 46.1 4.119 4.320
48 +54 22.4 4.043 4.324
74 +58 11.1  3.987 4.330
11 +62 03.8 3.956 4.338
67 +65 48.5 3.953 4.347
04 +69 09.8 3.977 4.358
28 +71 49.2 4.029 4.370
31 +73 28.0 4.105 4.384
12 +73 56.0 4.202 4.399
62 +73 19.1 4.316 4.416
43 +71 56.4 4.441 4.434
07 +70 08.3 4.572 4.453
b5 +68 09.9 4.704 4.474
b1 +66 11.0 4.834 4.496
08 +64 16.9 4.956 4.519
89 +62 30.5 5.068 4.544
98 +60 53.6 5.165 4.570
65 +59 26.9 5.247 4.597
42 +58 10.9 5.310 4.625
90 +57 06.0 5.354 4.655
79 +56 12.5 5.377 4.685
84 +55 30.9 5.379 4.717
81 +55 01.6 5.361 4.750
49 +54 45.2 5.322 4.783
64 +54 42.4 5.266 4.818
98 +54 53.8 5.193 4.854
23 +55 19.9 5.106 4.891
00 +56 01.1 5.010 4.928
86 +56 57.0 4.908 4.967
23 +58 06.5 4.805 5.006
47 +59 26.8 4.708 5.046
86 +60 53.4 4.623 5.087
72 462 19.3 4.555 5.129
67 +63 34.8 4.510 5.171
10 +64 29.1 4.495 5. 215
43 +64 52.4 4.511 5.258
11 +64 39.2 4.561 5.303
83 +63 50.5 4.646 5.348
59 +62 32.7 4.762 5.39%4
28 +60 55.3 4.906 5.440
82 +59 07.7 5.073 5.487
65 +57 17.1 5.258 5.535
05 +65 28.9 5.455 5.583
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Daily

.29
11
13
41
.96

. 64
.56
. 68
.10
12

. 65
.62
. 94
. 65
.00

. 94
.22
.01
11
.28

.35
.39
41
.40
.37

.31
.23
13
.02
.21

.46
.18
.16
.61
.10

.56
.81
.93
13
.32

.83
.35
.92
. 56
.28
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Elong.

83.
89.
95.
100.
103.

106.
107.
106.
103.

99.

94.
89.
83.
16.
10.

64.
99.
93.
49.
45.

43.
42.
42.

48.

92.
98.
64.
12.
19.

817.
96.
104.
112.
120.

127.
133.
135.
135.
131.

125.
118.
109.
101.

92.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

C/2014 Q6 (PANSTARRS)

= 2015 June 27.0 1T
= 2015 Jan.  6.31531 TT
= 2.52426

= 326.65480 2000.0

= 49.79904

= 4.2227881 AU

= 0.9995956

ml = 10.0 + 5 log(Delta) + 10.0 log(r)

21
21
21
21
22

22
22
22
22
22

22
23
23
23
23

23
23
23
23
23

23
23
23
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

23
23
23
23

m

31.
39.
48.
97.
06.

15.
24.
32.
41.
48.

96.
02.
08.
13.
18.

21.
23.
24.
23.
21.

17.
11.
05.

9].
49.

41.
33.
26.
21.
17.

15.
15.
16.
19.
23.

28.
34.
41.
49.
97.

05.
14.
23.
32.

RhA.(ZOOO) Decl. Delta r
20 -12 47.5 5.003 4.223
86 -11 01.6 5.083 4.224
74 -09 13.9 5.145 4. 227
71 -07 24.3 5.190 4.231
70 -05 32.7 5.216 4.237
61 -03 39.1 5.225 4.245
36 -01 43.4 5.215 4.254
86 +00 14.3 5.188 4.265
04 +02 14.0 5.144 4.278
81 +04 15.6 5.085 4.292
09 +06 19.0 5.012 4.307
78 +08 23.9 4.926 4.325
77 +10 30.2 4.830 4.343
96 +12 37.5 4.725 4.363
22 +14 45.4 4.614 4.385
43 +16 53.1 4.499 4. 408
45 +18 59.9 4.384 4.433
14 +21 04.3 4.272 4.458
38 +23 04.7 4.166 4.485
09 +24 59.0 4.069 4.514
24 +26 44.6 3.985 4.544
91 +28 18.7 3.917 4.575
27 +29 38.5 3.870 4.607
65 +30 41.6 3.844 4.640
49 +31 26.7 3.843 4.674
30 +31 53.6 3.868 4.710
63 +32 03.8 3.917 4.746
95 +32 00.3 3.992 4.784
64 +31 46.6 4.089 4.823
92 +31 26.9 4.206 4.862
90 +31 05.3 4.341 4.903
56 +30 45.2 4.489 4.944
81 +30 29.5 4.647 4.986
52 +30 20.2 4.812 5.029
53 +30 18.8 4.981 5.073
67 +30 26.2 5.149 5.118
77 430 42.7 5.316 5.163
68 +31 08.4 5.477 5.209
25 +31 43.1 5.630 5.256
36 +32 26.5 5.774 5.303
88 +33 18.1 5.907 5. 351
72 434 17.3 6.028 5.399
77 435 23.4 6.135 5.449
96 +36 35.9 6.228 5.498
19 +37 54.1  6.307 5.549

23

42.
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Daily

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.20
.07
.08
.23
.38

.93
. 66
.16
.82
.82

vy
.67
.93
.37
.20

.03
13
.21
.40
.01

.61
.69
.16
.81
.85

. 88
.91
.92
.92
.92

87
89
90
90
89

81
85
82
18
13

67
60
92
43
32

m1

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
20.

20.
20.
20.
20.
20.

20.
20.
20.
21.
21.

21.
21.
21.
21.
21.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T

Peri.
Node
Incl.

a

P/2014 X1 (Elenin)

= 2015 June 27.0 1T
= 2015 Jan.  7.73091 TT
= 34.37110

= 61.55749  2000.0

= 25.97111

1.8147815 AU

S O O

ml =12.8 + 5 log(Delta) + 17.5 log(r)

R.A. (

h m
04 46.
04 44.
04 49.
05 00.
05 17.

05 39.
06 05.
06 32.
07 00.
07 28.

07 56.
08 22.
08 47.
09 11.
09 33.

09 54.
10 14.
10 33.
10 51.
11 08.

24.
40.
96.
10.
25.

39.
93.
06.
19.
31.

43.
99.
06.
16.
25.

34.
42.
48.
94.
98.

00.
01.
00.
9].
14 53.

—_ ol —_ ol —_ ol
AW wWwwwwnNN NN———

—_
A AS

_ ot —
H 11O

2000) Decl.

33 +50 52.
61 +52 46.
44 +54 03.
81 +54 50.
95 +55 11.

80 +55 09.
05 +54 43.
36 +53 53.
61 +52 40.
81 +51 07.

29 +49 14.
64 +47 07.
64 +44 48.
23 +42 20.
48 +39 47.

46 +37 11.
31 +34 34.
15 +31 58.
10 +29 24.
27 +26 53.

11 +24 26.
66 +22 04.
02 +19 47.
91 +17 36.
36 +15 31.

41 +13 32.
07 +11 40.
34 +09 56.
23 +08 18.
69 +06 48.

10 +05 26.
21 +04 12.
14 +03 06.
43 +02 09.
97 +01 21.

65 +00 42.
35 +00 12.
93 -00 09.
23 -00 22.
13 -00 26.

47 -00 23.
16 -00 13.
15 +00 02.
45 +00 22.
18 +00 44.4

C1I—= oo

O~N—=wW ~NwWOoIOoO W oo~ (42 - N e JloNeo] Ao ~rLWwphoo ~Noo P~ oo Odph—=—=

D
0

1.

—_

—_

WWWwwWw WWwWwhppN A pADS ArAADW WWWwWwW WWNNN NNNN —

elta

. 951
013
. 088
173
. 266

. 365
471
. 982
. 698
. 820

947
.079
. 216
. 358
. 502

. 649
. 198
9471
. 095
241

. 384
. 521
. 651
174
. 887

. 988
.078
. 154
215
. 261

291
. 304
. 300
. 280
. 245

195
132
. 059
971
. 891

. 803
119
. 644
. 81
. 537

—_—

AARRR ALOKWOK WRWOWWW WWOKRWL NN RPN NN N ———

r

. 815
. 818
. 828
. 844
. 865

. 893
. 926
. 963
005
051

101
154
210
268
328

390
454
919
985
652

119
181
856
925
994

063
133
202
271
340

409
478
946
614
682

150
817
883
950
016

081
146
211
215
. 339
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Daily

m

-0.
+0.
+1.
+1.

+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.07
.10
.21
43
. 56

17
48
14
11
19

92
13
82
82
15

64
90
36
22
10

98
88
19
12
65

99
94
49
44
40

37
33
29
25
20

15
09
03
95
817

11
66
93
39
23

0.7100818
6. 2596329 AU
0.06293334
15. 66 years
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

201P/LONEOS

= 2015 June
2015 Jan.
25.07023
35. 23090

7.03358

27.0

1T

14. 62090 TT

2000.0

1.3391481 AU

S O O

ml =12.8 + 5 log(Delta) + 17.5 log(r)
R. A. (2000) Decl.

00
00
01
01
02

03
03
04
04
05

06
06
07
07
08

08
08
09
09
09

10
10
10
11
11

—_ —_ —_

wWwWwwww wWwWwwww wWwwwMnNN NN ——

—_

h

m
25.
94.
26.
99.
33.

09.
46.
22.
98.
33.

07.
39.
09.
37.
03.

28.
o1,
13.
33.
93.

11.
29.
46.
02.
18.

33.
47.
01.
14.
2].

39.
90.
01.
10.
19.

2].
33.
38.
41.
42.

42.
39.
35.
29.
22.

97 +06 01.
95 +10 09.
07 +14 12.
11 +18 00.
16 +21 25.

63 +24 20.
17 +26 39.
18 +28 20.
88 +29 23.
89 +29 51.

42 +29 48.
23 +29 19.
17 +28 28.
25 +21 20.
99 +25 59.

19 +24 28.
33 +22 50.
11 +21 07.
67 +19 20.
15 +17 32.

69 +15 42.
36 +13 53.
2] +12 04.
48 +10 17
05 +08 32.

02 +06 50.
43 +05 11.
26 +03 36.
93 +02 06.
21 +00 40.

25 -00 40.
61 -01 54.
19 -03 02.
90 -04 03.
63 -04 57.

21 -05 42.
51 -06 19.
34 -06 46.
93 -07 04.
92 -07 11.

40 -07 08.
93 -06 55.
60 -06 32.
63 -06 01.
41 -05 23.
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Delta

075
111
. 154
. 206
. 268

. 342
. 426
. 523
. 630
141

8173
. 006
. 145
. 288
434

. 980
. 126
. 870
.010
144

211
. 389
. 497
. 994
.679

. 149
. 805
. 846
. 8170
. 818

. 869
. 843
. 802
145
.675

. 092
. 501
. 403
. 302
. 203

.109
.027
. 962
2.919
2.902

—_—

—_
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WWWWL  WWWWW WWWWW WNNNN NN RNNNN

r

. 341
. 340
. 348
. 366
. 394

. 429
473
. 922
.o71
. 636

. 699
. 165
. 832
.902
972

043
115
187
258
330

401
4n
941
610
679

146
813
879
944
008

072
134
195
256
315

374
431
488
944
999

653
106
158
809
859
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Daily

m

+2.
+3.
+3.
+3.
+3.

+3.
+3.
+3.
+3.
+3.

+3.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

+0.
+0.
+0.
.14
.05

.25
43
. 60
.12
.19

90
11
30
46
99

65
66
61
90
35

18
99
81
63
46

31
18
06
95
85

11
69
62
96
90

44
38
33
2]
20

14
06
97
817
16

63
48
32

0.6129100
3. 4595265 AU
0.15317190

6.43 years

motion

+24. 8
+24.3
+22.
+20.
+17.

+13.
+10.
+6.
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Comet C/2013 G9 (Tenagra)

Epoch = 2015 June 27.0 1T
T = 2015 Jan. 14.98831 TT

Peri. = 204.97479

Node = 35.69282 2000.0

Incl. = 146. 23393

q = 5.3377963 AU

e = 1.0010657

ml = 5.8+ 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion
2015/16 h m , m , o

Elong.

=A

Jan. 8 13 16.16 -22 07.1 5.396 5.338 -0.51 -4.0 16.7 81.4
Jan. 18 13 11.11 -22 47.5 5.210 5.338 -0.69 -3.4 16.7 92.1
Jan. 28 13 04.26 -23 21.8 5.028 5.339 -0.88 -2.6 16.6 103.1
Feb. 7 12 55.49 -23 47.5 4.857 5.341 -1.0/ -1.5 16.5 114.4
Feb. 17 12 44.83 -24 02.3 4.705 5.343 -1.24 -0.1 16.4 125.8
Feb. 27 12 32.44 -24 03.4 4.580 5.347 -1.38 +1.4 16.4 137.0
Mar. 9 12 18.68 -23 49.1 4.489 5.352 -1.46 +3.0 16.3 14].5
Mar. 19 12 04.09 -23 18.7 4.436 5.358 -1.4] +4.5 16.3 155.7
Mar. 29 11 49.35 -22 33.3 4.425 5.365 -1.42 +5.7 16.3 158.3
Apr. 8 11 35.14 -21 35.9 4.457 5.373 -1.31 +6.5 16.3 153.8
Apr. 18 11 22.05 -20 30.6 4.530 5.382 -1.15 +6.8 16.4 145.0
Apr. 28 11 10.51 -19 22.2 4.638 5.393 -0.97 +6.7 16.4 134.6
May 8 11 00.77 -18 15.4 4777 5.404 -0.79 +6.2 16.5 123.8
May 18 10 52.88 -17 13.6 4.939 5.416 -0.61 +5.4 16.6 113.0
May 28 10 46.79 -16 19.3 5.117 5.429 -0.44 +4.5 16.7 102.6
June 7 10 42.35 -1534.2 5.304 5.443 -0.30 +3.5 16.8 92.4
June 17 10 39.37 -14 58.8 5.494 5.458 -0.17 +2.5 16.9 82.7
June 27 10 37.65 -14 33.4 5.6/9 5.474 -0.0/ +1.6 17.0 73.3
July 7 1037.00 -14 17.6 5.856 5.490 +0.02 +0.7 17.0 64.2
July 17 10 37.20 -14 10.8 6.019 5.508 +0.09 -0.2 17.1 55.5
July 27 10 38.10 -14 12.7 6.166 5.527 +0.14 -1.0 17.2 4].2
Aug. 6 10 39.52 -14 22.4 6.292 5546 +0.18 -1.7 17.2 39.5
Aug. 16 10 41.31 -14 39.3 6.395 5.567 +0.20 -2.4 17.3 32.4
Aug. 26 10 43.32 -1502.9 6.474 5588 +0.21 -3.0 17.3 26.5
Sept. 5 10 45.42 -15 32.5 6.527 5.611 +0.20 -3.5 17.4 22,7
Sept.15 10 47.47 -16 07.4 6.554 5.634 +0.19 -4.0 17.4 22.0
Sept.25 10 49.33 -16 47.2 6.553 5.658 +0.15 -4.4 17.4 24.]
Oct. 5 1050.86 -17 31.1 6.526 5.682 +0.11 -4.7 17.4 30.0
Oct. 15 10 51.92 -18 18.5 6.474 5.708 +0.04 -5.0 17.4 36.9
Oct. 25 10 52.34 -19 08.7 6.399 5.734 -0.04 -5.2 17.4 44.6
Nov. 4 10 51.98 -20 00.6 6.303 5.761 -0.13 -5.3 17.4 53.0
Nov. 14 10 50.67 -20 53.4 6.190 5.789 -0.24 5.2 17.4 61.8
Nov. 24 10 48.22 -21 45.6 6.064 5.818 -0.37/ -5.0 17.4 71.0
Dec. 4 10 44.48 -22 35.5 5.929 5.84] -0.52 -4.6 17.3 80.5
Dec. 14 10 39.32 -23 21.3 5.791 5.87]7 -0.67 -3.9 17.3 90.2
Dec. 24 10 32.63 -24 00.4 5.657 5.908 -0.82 -3.0 17.3 100.0
Jan. 3 10 24.41 -24 30.4 5.533 5.939 -0.97 -1.8 17.3 109.9
Jan. 13 10 14.73 -24 48.3 5.426 5.972 -1.09 -0.4 17.2 119.5
Jan. 23 10 03.83 -24 51.8 5.342 6.004 -1.18 +1.3 17.2 128.5
Feb. 2 09 52.04 -24 39.2 5.287 6.038 -1.22 +2.9 17.2 136.3
Feb. 12 09 39.83 -24 09.8 5.265 6.072 -1.21 +4.5 17.2 141.8
Feb. 22 09 27.72 -23 24.6 5.280 6.106 -1.15 +5.9 17.3 143.9
Mar. 3 09 16.22 -22 26.0 5.331 6.142 -1.05 +6.8 17.3 141.9
Mar. 13 09 05.74 -21 17.6 5.417 6.178 -0.91 +7.4 17.4 136.6
Mar. 23 08 56.60 -20 03.3 5.536 6.214 -0.76 +7.6 17.4 129.2
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

P/2014 V1 (PANSTARRS)

= 2015 June 27.0
28.52985 TT

2015 Jan.
179. 94970
166. 63946
22. 43305

2.5238859 AU

2000.0

1T

S O O

ml = 10.6 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

21
22
22
22
23

23
23
00
00
00

00
01
01
01
02

02
02
02
03
03

03
03
04
04
04

04
04
04
04
04

04
04
04
04
03

03
03
03
03
03

03
04
04
04

h

m
92.
11.
30.
49.
07.

26.
45.
04.
22.
41.

99.
17.
35.
93.
10.

2].
43.
99.
14.
28.

42.
94.
05.
14.
21.

2].
31.
32.
31.
28.

23.
17.
10.
03.
97.

92.
49.
48.
49.
o1,

99.
01.
08.
16.

04 24.

92 -10°

50 -10
25 -09
08 -08
94 -07

18 -06
96 -05
26 -03
84 -02
28 -01

96 -00
64 +00
49 +01
07 +02
32 +02

17 +03
94 +03
34 +04
44 +04
12 +03

03 +03
21 +02
06 +02
38 +01
97 -00

63 -01
15 -02
44 -04
47 -05
34 -07

39 -08
12 -09
21 -09
39 -10
36 -09

67 -09
67 -08
93 -07
26 -06
17 -05

89 -03
47 -02
29 -01
18 -00
99 +00

94.
11.
19.
21.
18.

10.
00.
90.
39.
31.

26.
34.
29.
17.
97,

29.
o1,
03.
03.
92.

29.
94.
07.
09.
00.

18.
44,
13
42.
06.

19.
15.
90.
02.
o1.

21.
33.
33.
24,
10.

94.
38.
24,
14.
o1.

— 00 =N

[Sa NISIE NNy - I LWo1Oo VWO OO cTooON ON OO CIo1IOoO A~ O©oCITLwww GO —=©-l

Delta

3.208
. 282
. 348
. 405
. 453

. 492
. 921
. o41
. b1
. 952

. 044
. 526
. 499
. 464
. 420

. 368
. 308
241
. 168
. 088

. 004
917
. 821
. 136
. 647

. 563
. 486
419
. 366
. 332

. 318
. 328
. 363
424
.509

617
. 144
. 888
. 044
. 209

. 380
. 954
. 128
. 898
4.064

WWWW wWwwhNN NN NN NN NN NPNPNDN LW WwWwwww WwWwwww WwWwwww WwWwww

WWWWW WWWWW WRWWEW WRKWWR PR PR DR RN RN

r

928
925
924
925
528

933
940
949
960
573

588
605
624
644
666

689
114
141
168
1917

821
858
891
924
958

992
028
064
101
138

176
214
253
292
332

371
411
451
491
932

972
612
653
693
134
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Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

ly

86
87
88
89
88

88
87
86
84
83

81
18
16
12
68

64
98
o1
43
33

22
09
93
16
o/

.35
13
.10
.31
.49

.63
.69
. 68
.60
41

.30
11
.07
.25
A4

.56
. 68
.19
. 88
.95

0. 4502229
4.5907440 AU
0. 10020271
9.84 years

=A

motion

+4. 3
+b.
+b.
+6.
+6.

+7.
+7.
+7.
+6.
+6.

+6.
+b.
+4.
+4.
+3.

+2.

+1.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet C/2014 Q2 (Lovejoy)
%poch = 2015 June 27.0 1T

2015 Jan. 30.06767 TT

Daily motion

137.
+88.
+52.
+34.
+26.

+22.
+20.
+20.
+21.
+22.

+23.
+24.
+26.
+26.
-15.

-30.
-31.
-31.
-31.
-30.

-29.
=21.
-26.
-24.
-21.

-19.
-17.
-15.
-13.
-11.

m
-6. 06
-4. 33
-2.85
-1. 81
-1.11

-0.64
-0. 30
-0. 06
+0.10
+0.19

+0.19
-0.02
-0.98

-13.22
-47.76

-2.21
+0. 03
+0. 54
+0. 75
+0. 86

+0. 93
+0. 98
+1.02
+1.05
+1.07

+1.08
+1.09
+1.09
+1.09
+1.08

+1.07/
+1.05
+1.02
+0. 98
+0.94

+0. 89
+0. 82
+0. 75
+0. 67/
+0. 58

+0. 4]
+0. 36
+0. 23
+0.10
-0.04

Peri. = 12.39563

Node = 94.97572 2000.0
Incl. = 80.30138

q = 1.2903759 AU

e = 0.9977355

ml = 7.2 +5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl. Delta r

m o s
04 14.98 -02 28.8 0.469 1.333
03 14.37 +20 28.7 0.541 1.303
02 31.06 +35 13.4 0.698 1.291
02 02.60 +43 56.4 0.887 1.296
01 44.49 +49 40.8 1.081 1.318
01 33.39 +54 01.9 1.269 1.357
01 27.02 +57 44.7 1.442 1.410
01 24.00 +61 12.3 1.599 1.476
01 23.36 +64 37.8 1.738 1.551
01 24.31 +68 08.8 1.860 1.635
01 26.19 +71 49.9 1.965 1.725
01 28.04 +75 44.4 2.057 1.820
01 27.82 +79 53.3 2.137 1.919
01 17.98 +84 16.3 2.210 2.021
23 05.82 +88 37.7 2.278 2.125
15 08.21 +85 58.2 2.345 2.230
14 46.06 +80 58.3 2.414 2.336
14 46.33 +75 48.5 2.490 2.442
14 51.71 +70 35.7 2.575 2.549
14 59.17 +65 24.8 2.670 2.656
15 07.80 +60 20.8 2.778 2.763
15 17.14 +55 28.2 2.898 2.869
15 26.98 +50 50.5 3.031 2.975
15 37.19 +46 30.6 3.175 3.081
15 47.68 +42 30.7 3.329 3.186
15 58.36 +38 51.5 3.490 3.291
16 09.20 +35 33.8 3.656 3.395
16 20.11 +32 37.4 3.825 3.498
16 31.06 +30 01.7 3.993 3. 601
16 41.98 +27 46.2 4.158 3.703
16 52.81 +25 50.1 4.318 3.805
17 03.50 +24 12.2 4.469 3.905
17 13.98 +22 51.9 4.610 4.006
17 24.17 +21 48.1 4.738 4.105
17 34.00 +20 59.9 4.853 4.204
17 43.39 +20 26.3 4.952 4.302
17 52.24 +20 06.4 5.035 4.400
18 00.48 +19 59.2 5.101 4.497
18 07.99 +20 03.8 5.150 4.593
18 14.68 +20 18.9 5.183 4.689
18 20.44 +20 43.6 5.201 4.784
18 25.16 +21 16.5 5.206 4.878
18 28.74 +21 56.1 5.198 4.972
18 31.07 +22 40.7 5.182 5.066
18 32.04 +23 28.5 5.159 5.158
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Elong.

129.7
114.

98.
817.
19.

12.
67.
64.
62.
61.

61.
62.
63.
65.
68.

10.
13.
15.
11.
18.

18.
18.
11.
15.
13.

10.
67.
63.
60.
96.

93.
49.
47].
45.
44,

44.
45.
47.
90.
99.

99.
65.
1.
11.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

7P/Pons-Winnecke

= 2015 June 27.0
30. 52394 TT

2015 Jan.
172. 50593
93. 41422
22. 33456

1.2391813 AU

2000.0

1T

S O O

0. 6375903
3.4192829 AU
0. 15588399
6. 32 years

ml = 13.4 + 5 log(Delta) + 10.0 log(r (t+70))
R. A. (2000) Decl.

17
18
18
19
20

20
21
22
22
23

23
00
00
00
01

01
01
02
02
02

h

m
38.
17.
9].
37.
16.

99.
32.
07.
41.
11.

40.
07.
32.
99.
16.

35.
93.
08.
22.
34.

02 44.

02
02
02
02

02

o1,
96.
97.
96.

92.

02 45.

02
02
02

02
01
01
01
01

01
01
01
01
01

02
02
02
02

36.
25.
14.

04.
99.
48.
43.
40.

40.
41.
45.
49.
99.

02.
10.
18.
2].

49 -17
32 -19
06 -20
10 -21
19 -21

48 -21
63 -20
88 -19
02 -18
98 -17

19 -15
92 -14
28 -12
17 -11
25 -10

96 -10
12 -09
85 -09
10 -09
94 -09

18 -10
44 -10
09 -1
90 -13
16 -14

63 -15
13 -11
96 -18
93 -18
84 -19

32 -18
23 -18
15 =17
33 -16
80 -14

42 -13
96 -11
18 -09
82 -08
65 -06

48 -05
12 -03
41 -02
24 -00

02 36.47 +00

14.
09.
33.
24.
41.

28.
47.
46.
30.
07.

41.
16.
98.
49.
90.

05.
34.
17.
17.
32.

03.
90.
o1,
03.
23.

45.
01.
04.
46.
02.

92.
16.
19.
05.
40.

08.
32.
94.
17.
41.

07.
37.
10.
48.4
29.4
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Delta

2.114
2.087
2.069
2.062
2.064

2.074
2.089
.109
132
. 155

71
195
.210
219
. 222

211
. 205
185
. 158
124

. 086
. 046
. 005
967
937

919
917
935
971
. 045

. 140
. 259
401
. 963
. 140

. 928
125
. 325
. 926
124

917
.102
. 216

4.585
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w
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1.
1.
1.
1.
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r

210
249
240
243
258

. 284
. 321
. 367
. 421
. 481

. 546
. 615
. 686
. 160
. 836

912
. 989

066
143
219

295
37
445
919
992

664
135
805
874
941

008
074
138
202
264

326
386
446
904
961

618
673
121
181
833
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Daily motion ml
m ,

+3.88 -11.5 16.4
+3.97 -8.4 16.5
+4.00 5.1 16.7
+3.97 -1.7 16.9
+3.87 +1.4 17.1
+3.72 +4.0 17.3
+3.53 +6.1 17.5
+3.31 +7.6 17.7
+3.10 +8.4 17.9
+2.88 +8.6 18.1
+2.67 +8.4 18.2
+2.48 +7.8 18.4
+2.29 +6.9 18.6
+2.11  +5.8 18.7
+1.93 +4.5 18.9
+1.76 +3.1 19.0
+1.57 +1.6 19.1
+1.38 +0.1 19.2
+1.18 -1.5 19.3
+0.96 -3.1 19.4
+0.73 -4.7 19.5
+0.46 -6.1 19.5
+0.18 -7.2 19.6
-0.11 -8.0 19.7
-0.41 -8.2 19.7
-0.69 -7.6 19.8
-0.92 -6.3 19.9
-1.06 -4.2 20.0
-1.11 -1.7 20.1
-1.05 +1.1 20.3
-0.91 +3.6 20.4
-0.71 +5.7 20.6
-0.48 +7.3 20.8
-0.25 +8.5 21.0
-0.04 +9.2 21.2
+0.15 +9.6 21.4
+0.32 +9.8 21.6
+0.46 +9.8 21.8
+0.58 +9.6 22.0
+0.68 +9.4 22.2
+0.76 +9.0 22.4
+0.83 +8.7 22.5
+0.88 +8.2 22.7
+0.92 +7.8 22.8
+0.95 +7.3 22.9
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43.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

(2N NSpNdpidy] =

—_ —_ —_ —_
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16.
13.
09.
03.

99.
45.
33.
18.
03.

46.
30.
15.
01.
49.

.95 +03
.93 +03
.83 +03
.45 +02
.56 +02

.94 +02
.39 +01
.68 +01
.66 +00
.14 =00

.97 -00
.01 =01
.10 =02
.10 -02
.87 -03

.25 -04
.08 -04
.19 -05
.40 -05
.53 -05

.38 -06
.81 -06
.68 -06
.92 -06
.58 -05

.83 -05
.98 -04
.48 -03
.85 -03 00.
.66 -02 08.

C/2014 G3 (PANSTARRS)

= 2015 June 27.0 1T
= 2015 Feb.  2.58200 TT
= 147. 80540

= 4.54210  2000.0

= 155. 82329

33 -05
85 -04
13 -04
16 -03

10 -03
48 -02
11 =01
86 -00
21 +00

83 +01
93 +01
09 +02
11 +03
01 +03

WO oO~I— O~d—00 OO P~pbhO O©ooOoT—Ww

—ooN O©oCIowWwoe NWN—=—

SDHDOCIOHOON ONWEAW

4. 6986013 AU
8.6 +5 log(Delta) + 10.0 log(r)
.A. (2000) Decl.

17.45 -05 06.
01.
48.
2].
98.

21.
36.
44
48.
09.

05.
94.
35.
04.
22.

30.
2].
16.
99.
35.

07.
35.
00.
23.
15.

94.
34.
13.
92.
29.

05.
38.
07.
32.
93.

07.
14.
13.
03.
43.

14.
36.
90.

Delta

122
. 948
. 162
910
. 381

. 202
. 041
.908
. 810
. 154

. 145
183
. 866
. 989
. 145

. 324
. 920
. 124
929
129

. 318
. 492
. 647
. 180
. 887

. 968
. 020
. 043
037
. 002

. 940
. 851
. 140
.610
. 465

311
. 154
. 001
. 860
. 140

. 648
. 991
074
. 599
. 669

A pADS ADhOo1ICIO c1o1o1o1 ol [orNorNerNarNdy] c1Io1o1o1 ol [ I -~ S SALWLWWW WwWwLwhh AR OT
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r

103
100
699
699
100

102
106
111
117
124

132
142
153
165
118

192
808
824
842
861

880
901
923
946
970

995
021
047
075
103

133
163
194
226
259

292
326
361
397
433

470
908
946
985
624

- 138 -

0.9159298
55.8890225 AU
0.00235893

417.82 years
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

P
N
I

a

eri.
ode
ncl.

C/2014 W9 (PANSTARRS)
= 2015 June 27.0

2015 Feb.
167. 77606
21. 28880
10. 63023
1.5874519 AU

15. 7168
2000.0

1T
2 11

S O O

ml =12.8 + 5 log(Delta) + 17.5 log(r)
R. A. (2000) Decl.

13
13
14
14
15

—_ —_ —_ —_ —_

— — — — —
© <© 00 0O 0O O [o=l NIENIE NE N [=pXerNeorNeorXop) [SaNaNd NNyl [=pXerNorNeopXop) [epXeorRorNopRdyl

h m

28.
93.
18.
42.
05.

26.
45.
01.
14.
21.

24.
23.
18.
11.
03.

9].
93.
92.
94.
98.

05.
14.
24.
36.
48.

02.
16.
30.
45.
00.

15.
30.
45.
99.
14.

28.
42.

31 -01

45 -04
28 -07
46 -10
93 -14

88 -17
90 -20
85 -23
00 -26
18 -28

87 -31
40 -32
30 -34
00 -35
36 -36

07 -36
18 -35
22 -35
18 -35
16 -34

64 -34
41 -34
11 =34
26 -33
81 -33

13 -33
07 -33
46 -33
18 -33
11 =32

14 -32
18 -32
15 =31
95 -31
92 -31

18 =30
66 -29

.10 =29
.04 -28
.42 -28

.18 =21
.26 =21
.59 -26
.12 =26
.16 =25

02.0
20. 3
40.4
99. 6
15.

25.
28.
22.
08.
42.

01.
99.
31.
31.
01.

06.
94.
33.
10.
48.

29,
14.
02.
52.
44.

36.
2].
18.
06.
92.

35.
16.
93.
28.
00.

30.
98.
24.
90.
15.

42.
09.
39.
11.
47.

OO~I—W E=N

SHOC1IO 1O CwWwoH—=N ~rwor— WWOIN NOCILWhA [Sa Ny LNy - cIocoioo1—

Delta

. 402
. 307
. 223
. 150
. 086

. 031
. 984
. 946
917
. 897

. 889
. 895
.918
. 960
. 022

. 106
211
. 335
AT
. 635

. 808
. 992
187
. 389
. 598

. 810
. 024
. 238
. 449
. 655

. 855
. 046
. 226
. 393
. 546

. 683
. 802
.903
. 985
. 047

. 089
111
115
.100
. 068

— O O0OOOo OO OoOoO— —_— el

—_

GCIOoTo1o1Oon [ I -~ S AP WWWWN NN ——

r

. 661
. 628
. 605
. 991
. 588

. 994
. 610
. 636
.670
.13

. 163
. 819
. 881
. 948
018

092
169
248
329
411

495
979
664
150
835

921
007
093
179
264

349
434
519
603
687

110
853
935
017
. 099

.180
4. 340
4. 419
4. 498

—_—

—_

BORAROWE WWWWL WWWLN RN NN N

S
NS
D
o

- 139 -

Daily

m

+2.
+2.
+2.
+2.
+2.

+1.
+1.
+1.
+0.
+0.

.15
.01
13
.16
.63

.39
.10
.20
.46
.69

. 88
.03
.16
.25
.33

.39
.44
41
.49
.50

.50
.50
.48
.46
43

.39
.34
.29
.24
.18

11
.03
.95
. 86
vy

o1
48
42
31
14

90
60
21
18
31

0. 8576508
11.1518147 AU
0.02646584
37. 24 years
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Elong.

89.
92.
96.
99.

104.
109.
114.
121.
128.

137.
146.
154.
162.
165.

161.
153.
145.
137.
129.

121.
114.
106.
99.
93.

86.
19.
12.
66.
99.

92.
46.
39.
32.
26.

19.
13.

OO

O~ O—

14.

20.
21.
35.
42.
90.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

309P/LINEAR

= 2015 June
2015 Feb.
50. 98418
11. 36767
17. 66662
1.7404374 AU

27.0

1T

16.52893 TT

2000.0

S O O

0.6080915
4.4409279 AU
0. 10531579
9. 36 years

ml = 15.0 + 5 log(Delta) + 10.0 log(r (t-30))
R. A. (2000) Decl.

00 10.08 +11 11,
00 28.07 +14 06.
00 48.05 +17 03.

01
01

01
02
02
03
03

04
04
05
06
06

07
07
07
08
08

—_ —_

—“NNNN NNNNN NN ——

—_

h

m

09.
33.

98.
25.
94.
24.
99.

26.
99.
30.
02.
32.

01.
29.
96.
21.
44,

06.
2].
47.
05.
23.

39.
99.
09.
23.
36.

47.
98.
08.
16.
23.

28.
32.
34.
34.
31.

2].
21,
14.
05.
97.

88 +20
o1 +22

88 +25
90 +28
44 +30
34 +32
30 +33

99 +35
01 +35
90 +36
24 +36
68 +35

92 +34
19 +33
21 +32
13 +30
62 +29

13 +21
93 +25
15 +23
64 +21
08 +20

99 +18
07 +16
6/ +14
37 +13
13 +11

92 +10
66 +09
27 +07
62 +06
58 +06

97 +05
63 +04
40 +04
15 +04
84 +04

93 +04
45 +05
01 +05
16 +05
39 +06

00.
92.

36.
09.
26.
24.
99.

10.
99.
14.
09.
40.

92.
46.
26.
99.
15.

30.
41.
49.
97.
06.

17.
31.
90.
13.
41.

17.
00.
o1,
o1,
00.

21.
92.
34.
28.
32.

46.
07.
32.
97.

O—=—= =W OCOO©OWOo OO~ — OWLWNO OOONOIN = WwWwl WN OO

SON PR~ O©oCIcowWw—

N
e
o

Delta

.676
. 144
. 812
. 881
. 950

. 021
. 094
170
. 248
. 330

415
. 004
. 595
. 688
. 182

871
970
. 062
. 150
. 234

311
. 382
. 443
. 495
. 536

. 066
. 082
. 585
015
. 550

. 513
. 462
399
. 325
. 243

. 155
. 065
.976
. 893
. 821

. 165
131
123
. 144
L1917

—_—

NN NN NN WL WwWwwww wWwWwwww WwWwwww wWwwwnNN NN NN NN NN

—_—

—_

WWWWW  WWWWLW WRWWR PN DR RRNNDRN N

r

. 186
. 166
. 152
. 143
. 140

. 144
. 153
. 168
. 188
. 814

. 844
. 879
.918
. 961

007

056
108
161
217
274

332
392
452
914
975

637
100
162
825
887

949
012
074
135
197

258
318
379
438
498

996
615
673
130
181

- 140 -

m

+1.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+3.
+3.

+3.
+3.
+3.
+3.
+2.

+2.
+2.
+2.
+2.
+2.

+2.

+1.

+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+0.
+0.
+0.
+0.

Daily motion ml
80 +17.5 18.9
00 +17.7 18.9
18 +17.6 18.9
36 +17.2 18.9
54 +16.4 18.9
70 +15.3 19.0
85 +13.7 19.0
99 +11.8 19.1
10 +49.5 19.2
17 +7.1 19.3
20 +4.5 19.4
19 +1.9 19.5
13 -0.6 19.7
04 -2.8 19.8
92 -4.9 20.0
79 -6.6 20.1
64 -8.0 20.3
49 -9.1 20.5
35 -9.9 20.6
21 -10.5 20.8
08 -10.9 20.9
9 -11.1 21.1
8 -11.2 21.3
74 -11.1 21.4
65 -10.9 21.5
55 -10.6 21.7
46 -10.2 21.8
37 -9.7 21.9
28 -9.1 22.0
18 -8.5 22.1
07 -1.7 22.1
9% -6.9 22.2
84 -6.0 22.3
70 -5.0 22.3
54 -4.0 22.3

31 -2.9 22.4
18 1.7 22.4
.02 -0.6 22.4
.23 +0.4 22.4
43 +1.4 225
.61 +2.1 22.5
.14 +2.5 22.5
.82 +2.5 22.6
.84 +2.2 22.7
19 +1.6 22.8
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Oh TT
2015/16
Jan. 8
Jan. 18
Jan. 28
Feb. 7
Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

Apr. 18
Apr. 28
May 8
May 18
May 28

June 7
June 17
June 27
July 7
July 17

July 27
Aug. 6
Aug. 16
Aug. 26
Sept. 5

Sept. 15
Sept. 25
Oct. 5
Oct. 15
Oct. 25

Nov. 4
Nov. 14
Nov. 24
Dec. 4
Dec. 14

Dec. 24
Jan. 3
Jan. 13
Jan. 23
Feb. 2

Feb. 12
Feb. 22
Mar. 3
Mar. 13
Mar. 23

Comet
Epoch
T

Peri.

Node

Incl.

a

m1
R.A. (2000) Decl.

15 44.44 -26 16.
99.
13.
26.
39.

90.
00.
08.
14.
18.

20.
19.
16.
11.
05.

98.
o1,
45.
40.
317.

37.
38.
42.
47.
94.

03.
13.
24.
36.
48.

01.
15.
29.
44
98.

13.
2].
41.
99.
09.

22.
35.
47.
99.
21 10.09 -11 05.

1
1
1
1

—_ —_ —_ —_ —_ —_
O© O o 0O 00 OO OO OO ~N SOHOOOOHOOD SOHOOOOHOOD ~N NS OHOH OOl

—_

19
20

20
20
20
20

299P/Catal ina-PANSTARRS
= 2015 June 27.0 1T
= 2015 Feb. 23.33116 TT
= 323.51959
= 271.68135 2000.0

10. 47928

3.1395619 AU

7.8 + 5 log(Delta) + 15.0 log(r)

2] -26
90 -27
93 -28
37 -28

99 -28
35 -28
43 -29
96 -29
94 -29

20 -28
48 -28
90 -28
95 -28
17 =21

11 -26
15 -26
09 -25
94 -24
89 -24

34 -23
90 -23
47 -22
89 -22
97 -22

92 -22
34 -22
24 -22
08 -21
68 -21

91 -21
63 -21
12 -21
05 -20
93 -20

03 -19
46 -18
13 -18
15 11
43 -16

10 =15
47 -14
68 -13
24 -12

9].
32.
01.
24,

42.
94.
02.
05.
03.

9]/.
45.
2].
02.
31.

93.
11.
2].
44
06.

33.
07.
47.
32.
22.

14.
09.
03.
96.
48.

36.
21.
01.
36.
06.

31.
90.
05.
15.
21.

23.
21.
17.
12.

Delta

3. 726
. 615
. 495
. 368
. 236

.100
. 963
. 821
. 695
910

. 456
. 356
L2174
214
. 180

17
191
231
. 309
. 402

515
. 642
. 180
927
.078

. 232
. 385
. 535
. 681
. 819

949
. 069
1178
4.273
4.355

4. 421
4.472
4.507
4.525
4.5271

AW WWWwWwW WNOIN NN NNNNN NNNNN NNNN W wWwWwww

r

149
145
143
141
140

140
140
142
144
148

152
157
162
169
176

184
193
203
213
224

236
249
262
276
290

305
321
337
354
3N

389
408
426
446
465

485
906
926
947
969

991
613
635
657
680

Daily motion
m

+1.48 4.1
+1.42 -3.5
+1.34 -2.9
+1.24 -2.3
+1.12 -1.8
+0.98 -1.2
+0.81 -0.8
+0.61 -0.3
+0.40 +0.2
+0.17 +0.6
-0.07 +1.2
-0.30 +1.8
-0.49 +2.5
-0.64 +3.2
-0.71 +3.8
-0.70 +4.2
-0.61 +4.4
-0.45 +4.2
-0.27 +3.8
-0.05 +3.3
+0.16 +2.6
+0.36 +2.0
+0.54 +1.5
+0.71  +1.0
+0.85 +0.7
+0.98 +0.6
+1.09 +0.6
+1.18 +0.7
+1.26 +0.9
+1.32  +1.2
+1.37 +1.6
+1.41 +2.0
+1.43 +2.5
+1.45 +3.0
+1.45 +3.5
+1.44 +4.0
+1.43 +4.5
+1.40 +5.0
+1.37 +5.4
+1.33 +5.8
+1.28 +6.1
+1.22 +6.4
+1.16 +6.6
+1.08 +6.7
+1.00 +6.7

e = 0.2823588
a= 4.3748351 AU
n= 0.10771137
P= 915 years
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Daily
m
-5.70
-2.68
-1.30
-0. 61
-0.24

-0.03
+0. 09
+0.14
+0.16
+0.14

+0. 09
+0. 01
-0. 11
-0.2]
-0. 47

-0.74
-1.07
-1.4]
-1.93
-2.39

-2.18
-2.98
-2.93
-2.63
-2.18

-1.69
-1.22
-0.82
-0. 48
-0.22

-0.01
+0. 16
+0. 29
+0. 38
+0. 45

+0. 50
+0. 53
+0. 54
+0. 54
+0. 53

+0. 50
+0. 46
+0. 41
+0. 34

Comet C/2014 AA52 (Catalina)
Epoch = 2015 June 27.0 1T
T = 2015 Feb. 27.64996 TT
Peri. = 292. 26321
Node = 330.49299 2000.0
Incl. = 105. 21121
q = 2.0025865 AU
e = 1.0005690
ml = 9.8 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r
m o s
02 37.96 =72 15.4 2.124 2.095
01 40.92 —66 08.9 2.190 2.062
01 14.07 -59 45.0 2.277 2.037
01 01.05 -53 46.1 2.374 2.018
00 54.91 -48 23.7 2.473 2.007
00 52.51 -43 38.6 2.566 2.003
00 52.19 -39 28.1 2.646 2.006
00 53.04 -35 48.0 2.710 2.016
00 54.48 -32 34.5 2.752 2.034
00 56.07 -29 44.1 2.772 2.059
00 57.47 -27 13.8 2.768 2.090
00 58.38 -25 01.5 2.739 2.127
00 58.47 -23 05.2 2.686 2.171
00 57.40 -21 23.6 2.612 2.219
00 54.74 -19 55.6 2.518 2.272
00 50.01 -18 40.2 2.409 2.330
00 42.64 -17 36.3 2.289 2.392
00 31.93 -16 42.6 2.164 2.457
00 17.21 -15 56.8 2.044 2.525
23 57.92 -1515.6 1.939 2.596
23 33.98 -14 34.1 1.860 2.670
23 06.18 -13 47.2 1.820 2.745
22 36.36 -12 51.2 1.828 2.822
22 07.08 -11 46.5 1.891 2.901
21 40.78 -10 37.0 2.007 2.981
21 18.96 -09 27.8 2.169 3.063
21 02.09 -08 22.1 2.369 3.145
20 49.88 -07 21.3 2.596 3.228
20 41.71 -06 24.7 2.841 3.312
20 36.88 -05 31.2 3.097 3.396
20 34.72 -04 39.2 3.356 3.481
20 34.67 -03 47.5 3.614 3.566
20 36.27 -02 54.6 3.864 3.651
20 39.13 -01 59.9 4.103 3.737
20 42.95 -01 02.4 4.328 3.823
20 47.48 -00 01.7 4.536 3.909
20 52.48 +01 02.6 4.724 3.995
20 57.78 +02 10.7 4.890 4.081
21 03.22 +03 22.9 5.032 4.167
21 08.63 +04 39.1 5.151 4.253
21 13.91 +05 59.3 5.246 4.338
21 18.90 +07 23.5 5.316 4.424
21 23.50 +08 51.5 5.362 4.510
21 27.57 +10 23.1 5.386 4.595
21 30.99 +11 57.9 5.389 4.680

+0. 26

motion

+36.
+38.
+35.
+32.
+28.

+25.
+22.
+19.
+17.
+15.
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+7.
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+b.
+4.
+4.
+4.
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+b.
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+b.
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+7.
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39.
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106.
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133.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

1

h

m

20 37.
21 03.
30.
96.
22 23.

21
21

.84 -03 26.
.22 -01 51.
.38 -00 14.
.24 +01 22.
.16 +02 56.

.91 +04 25.
.62 +05 48.
.86 +07 02.
.56 +08 05.
.65 +08 58.

.06 +09 39.
.10 +10 07.
.47 +10 22.
.26 +10 24.
.97 +10 14.

.46 +09 51.
.61 +09 17
.21 +08 32.
.28 +07 36.
.49 +06 32.

92P/Sanguin

= 2015 June
= 2015 Mar.
163. 79634
181. 45790
19. 44410

31 -09 21.
52 -08 33.
01 -07 32.
63 -06 19.
28 -04 56.

GO —=woo AN JO SH—=ONO

LW OO N G100 AdO—=—

.10 +05 20.
.15 +04 01.
.45 +02 39.
.69 +01 16
.38 -00 05.

.61 =01 20.
.62 -02 25.
.85 -03 14.
.99 -03 45.
.80 -03 56.

.54 -03 19.
.61 =02 37.
.99 -01 45.
.53 -00 46.

.38 +00 14.
.97 +01 17
.12 +02 17
.61 +03 14.
.25 +04 07.

1
8
6
1
3
5
1
1
1
5
.09 -03 47.0
1
9
6
9
9
1
4
5
0

2

D

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2.
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3

1.0

1T

1.20626 TT

2000.0

1. 8254705 AU

elta

. 161
L1
. 180
. 188
. 198

. 808
. 818
. 829
. 839
. 850

. 859
. 867
813
. 8176
. 8176

871
. 861
. 846
. 825
L1917

. 163
122
675
. 622
. 565

. 505
444
. 385
. 330
. 284

. 252
. 236
241
211
. 328

412
. 521
. 655
. 810
. 981

. 166
. 360
. 960
. 161
. 962

—_—

—_

WWWWW  WWWWLW WRWWR PN DR RRNNDRN N

r

.903
871
. 855
. 840
. 830

. 826
. 821
. 835
. 848
. 867

. 891
.920
. 953
. 991

033

078
126
178
231
281

345
404
464
926
589

652
116
180
845
910

975
040
105
170
235

300
365
429
493
957

620
683
146
808
869
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S O O

0. 6594254
5.3599725 AU
0. 07942555
12. 41 years

9.6 +5 log(Delta) + 17.5 log(r (t-60))
R. A. (2000) Decl.

Daily motion

m

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
.98
. 87
.15

.61
41
.30
12
.92

.10
41
.22
.03
.28

.50
. 68
.19
.82
vy

. 66
.49
.30
11
.08

.26
A4
.05
. 66
.16

+1
+1
+1

62
65
66
66
66

64
62
99
99
o1

4]
42
37
31
24

16
08

+4. 8
+6.
+7.
+8.
+9.
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+8.

+8.
+].
+6.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

18
19
19
20
21

21
22
22
23
23

00
01
01
01
02

02
03
03
03
04

04
04
05
05
05

05
05
05
05
05

05
05
05
05
04

04
04
04
04
04

04
04

1

h

m
90.
24.
99.
34.
10.

45.
20.
94.
2].
99.

30.
00.
29.
96.
22.

47.
11.
33.
93.
13.

30.
47.
01.
13.
24.

32.
37.
40.
40.
38.

32.
24.
15.
05.
99.

46.
39.
34.
31.
30.

32.
35.

04 40.
04 46.
04 54.

6P/d Arrest

= 2015 June
= 2015 Mar.
178. 09521
138. 92965
19. 48246

27.0

1T

2.38212 T1

2000.0

1.3611511 AU

S O O

0.6113330
3.5021010 AU
0. 15038727
6. 55 years

9.8 +5 log(Delta) + 20.0 log(r (t-60))
R. A. (2000) Decl.

87 -15 11.
11 -15 23.
44 -15 13.
10 -14 40.
17 -13 46.

48 -12 32.
32 -11 03.
45 -09 21.
66 -07 31.
82 -05 39.

84 -03 47.
66 -02 01.
25 -00 22.
60 +01 05.
69 +02 22.

49 +03 25.
00 +04 14.
15 +04 49.
91 +05 10.
21 +05 18.

96 +05 12.
07 +04 55.
42 +04 26.
84 +03 4].
19 +03 00.

27 +02 05.
86 +01 05.
19 +00 02.
90 -00 59.
15 -01 57.

69 -02 45.
89 -03 20.
43 -03 37.
19 -03 34.
16 -03 09.

23 -02 26.
06 -01 28.
04 -00 20.
32 +00 54.
80 +02 11.

32 +03 29.
67 +04 44.
98 +05 56.
82 +07 03.
18 +08 05.

— OO LWooOON ORANNO OO OCIN OO NN OO0 C1IOO CICIN

—hwWow [NolF - e oXeo) O — ~J 0000

Delta

2.454
2.410
L3173
. 342
. 320

. 305
. 298
. 298
. 305
317

. 334
. 354
375
. 396
415

. 431
. 442
448
447
. 438

. 421
. 396
. 363
. 322
. 216

. 224
170
117
. 069
029

. 002
995
.010
. 051
121

218
341
. 487
. 652
. 832

. 022
219
419
. 618
. 814

—_ —_—

—_

WWWWL  WWWWW W RN NN o=

r

. 491
. 449
414
. 387
3170

. 362
. 363
315
. 395
. 424

. 461
. 505
. 555
. 610
.670

132
197
. 864
. 933
. 003

073
144
215
286
357

421
497
966
635
103

110
836
902
966
030

093
155
216
276
336

394
451
908
964
618
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Daily motion

m

+3.
+3.
+3.
+3.
+3.

+3.
+3.
+3.
+3.
+3.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
.93
.18

.61
.43
.24
.03
+0.

+0.
+0.
.01
.28
.55

.18
.95
.02
.00
.89

.12
.50
.21
.05
.15

.33
.49
.62
.14
.83

+1
+1

+1
+1
+1
+1

38
4]
93
99
93

48
41
32
22
10

98
86
14
61
48

35

22
08

81

96
29

=A

-1.2 17.1
+1.0 16.7
+3.3 16.3
+5.4 16.0
+1.4 15.7
+9.0 15.4
+10.2 15.1
+10.9 14.8
+11.3 14.6
+11.1 14.5
+10.7 14.4
+9.9 14.3
+8.8 14.4
+1.6 14.5
+6.3 14.6
+4.9 14.8
+3.5 15.0
+2.1 15.3
+0.8 15.6
-0.5 15.9
-1.7 16.2
-2.9 16.5
-3.9 16.8
-4.8 11.0
-5.5 17.3
-6.0 17.6
-6.3 117.8
6.2 18.1
-5.8 18.3
-4.9 18.5
-3.5 18.8
-1.7 19.0
+0.4 19.3
+2.4 19.5
+4.3 19.8
+5.8 20.2
+6.8 20.5
+1.5 20.8
+1.7 21.2
+1.7 21.5
+1.5 21.8
+1.2 22.1
+6.7 22.4
+6.2 22.17
+5.6 23.0
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Feb.
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Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
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June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m1

01
01
01
01
02

02
02
02
02
02

02
02
02
02
02

02
02
03
03
03

03
03
03
03
03

03
03
02
02
02

02
02
02
02
01

01
01
01
01
01

01
01
01
01

h

m
99.
98.
9].
98.
00.

02.
06.
10.
14.
19.

24.
29.
35.
40.
46.

o1,
96.
00.
05.
08.

11
12.
13

13.
10.

07.
02.
99.
47.
38.

28.
18.
08.
00.
92.

47.
43.
40.
39.
40.

42.
45.
49.
94.

02 00.

C/2014 W10 (PANSTARRS)

= 2015 June 27.0 1T
= 2015 Mar.  6.00080 TT
= 20. 54356

= 40.86332 2000.0

= 72.97253

1.4194148 AU

S O O

3.0 +5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

99 +30
24 +30
98 +30
13 +31
42 +31

95 +31
19 +32
06 +32
44 +33
24 +34

35 +35
68 +35
14 +36
64 +37
07 +38

33 +39
33 +40
95 +42
06 +43
94 +44

.23 +45

98 +46

.63 +48

02 +49
99 +50

43 +51
29 +52
99 +53
90 +54
31 +55

47 +55
47 +55
90 +55
25 +55
90 +54

13 +54
03 +54
61 +53
81 +53
48 +53

49 +53
68 +53
88 +53
97 +53
19 +53

34.
41.
92.
08.
29.

94.
24.
99.
38.
21.

08.
98.
92.
49.
48.

90.
99.
02.
11.
23.

36.
90.
04.
18.
30.

39.
43.
39.
25.
01.

23.
33.
31.
19.
60.

36.
11.
47.
2].
12.

03.
02.
08.
21.
42.

0
4
1
5
0

— OO IO ~JwW Ohwo b
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Delta

. 024
. 180
. 342
. 503
. 660

. 809
. 944
. 064
. 166
. 248

. 308
. 346
. 362
. 355
. 326

211
. 207
120
.017
.900

113
. 639
. 501
. 363
. 229

103
. 989
. 892
. 814
. 160

. 130
. 128
. 152
. 802
871

972
. 086
213
. 349
. 490

. 633
113
. 906
8.030
8.142
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r

425
423
422
421
420

419
419
420
420
421

422
424
426
428
431

433
43]
440
444
448

453
45]
462
468
474

480
486
493
900
507

914
922
931
939
948

957/
966
976
986
996

607
618
629
641
652

- 145 -

0.6051872
18. 7922347 AU

0.01209864

81. 46 years

Variation
for T=+1 day
+0.03 -3.9
+0.03 -3.8
+0.03 -3.7
+0.03 -3.6
+0.03 -3.6
+0.03 -3.5
+0.02 -3.4
+0.02 -3.4
+0.02 -3.4
+0.02 -3.3
+0.01 -3.3
+0.01 -3.3

0.00 -3.3

0.00 -3.3

0.00 -3.3
-0.01 -3.3
-0.01 -3.3
-0.02 -3.4
-0.02 -3.4
-0.03 -3.5
-0.03 -3.5
-0.03 -3.6
-0.04 -3.6
-0.04 -3.7
-0.04 -3.7
-0.03 -3.8
-0.03 -3.9
-0.02 -3.9
-0.01 -3.9

0.00 4.0
+0.02 -4.0
+0.03 -4.0
+0.04 -4.0
+0.06 -3.9
+0.07 -3.9
+0.07 -3.8
+0.08 -3.7
+0.08 -3.7
+0.08 -3.6
+0.08 -3.5
+0.07 -3.5
+0.07 -3.4
+0.06 -3.4
+0.05 -3.3
+0.05 -3.3

m1

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

[oeNe L NIE N¥ep) [opNa Ny NN =N ALWLWWW WWWwWwhH A DOICIOT [orNerNerNar L N | N [orNerNerNarNdy | OB pLOW

Mot. /PA

.9/293
. 2/343
.9/ 32
.0/ 46
1/ 52

.1/ 54
.0/ 54
.1/ 54
.4/ 54
.9/ 53

.2/ 52
.5/ 50
1/ 49
1/ 47
1/ 44

.6/ 41
.5/ 37
.3/ 33
1/ 28
.8/ 21

1
1
1
3
4
b
6
6
1
1
8
8
8
8
8
8
8
8
8
1
1.6/ 14
1.5/ 5
7.4/355
71.5/345
71.7/334
i
8
8
8
8
8
8
1
6
5
4
3
2
1
2
2
3

.9/324
.2/314
.5/304
. 1/295
. 1/286

.5/218
.1/210
.5/262
.6/254
.5/245

.4/235
.2/222
.1/200
.6/158
.0/115

.9/ 92
.8/ 81
4.8/ 13
5.6/ 68
6.3/ 63

Elong.

1104

100.
90.
81.
12.

63.
99.
46.
39.
32.

26.
22.
20.
22.
26.

31.
38.
45.
92.
60.

68.
15.
83.
92.
100.

108.
116.
123.
130.
136.

139.
141.
139.
135.
130.

123.
115.
108.
100.

92.
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Comet G/2014 N3 (NEOWISE)

Epoch = 2015 June 27.0 1T
T = 2015 Mar. 13.21552 TT

Peri. = 353.56816

Node = 19.92689 2000.0
Incl. = 61.63778

q = 3.8822224 AU

e = 0.9993344

ml = 6.2 +5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.
2015/16 h m o m , o

Jan. 8 00 13.27 -14 55.1 4.139 3.922 +0.36 +15.1 15.2 70.5
Jan. 18 00 16.87 -12 24.6 4.270 3.911 +0.47 +14.8 15.3 62.3
Jan. 28 00 21.55 -09 56.4 4.394 3.901 +0.56 +14.6 15.3 54.2
Feb. 7 00 27.12 -07 30.8 4.509 3.894 +0.63 +14.3 15.4 46.3
Feb. 17 00 33.40 -05 07.8 4.611 3.888 +0.69 +14.1 15.4 38.6
Feb. 27 00 40.27 -02 47.3 4.700 3.884 +0.73 +13.8 15.5 30.9
Mar. 9 00 47.60 -00 29.0 4.773 3.882 +0.7]/ +13.6 15.5 23.4
Mar. 19 00 55.26 +01 47.1 4.830 3.883 +0.79 +13.4 15.5 16.0
Mar. 29 01 03.18 +04 01.4 4.868 3.885 +0.81 +13.3 15.5 8.1
Apr. 8 01 11.24 +06 14.1 4.889 3.889 +0.81 +13.1 15.5 1.7
Apr. 18 01 19.37 +08 25.4 4.892 3.895 +0.81 +13.0 15.6 6.0
Apr. 28 01 27.49 +10 35.7 4.876 3.903 +0.80 +13.0 15.6 13.1
May 8 01 35.49 +12 45.3 4.843 3.913 +0.78 +12.9 15.6 20.3
May 18 01 43.31 +14 54.4 4,794 3.924 +0.75 +12.9 15.5 2].5
May 28 01 50.83 +17 03.6 4.728 3.938 +0.71 +12.9 15.5 34.7
June 7 01 57.94 +19 13.1 4.648 3.953 +0.66 +13.0 15.5 42.0
June 17 02 04.53 +21 23.3 4.555 3.971 +0.59 +13.1 15.5 49.5
June 27 02 10.45 +23 34.7 4.452 3.990 +0.51 +13.3 15.5 57.0
July 7 02 15.53 +25 47.5 4.339 4.011 +0.41 +13.4 15.4 64.]
July 17 02 19.58 +28 02.0 4.221 4.033 +0.28 +13.6 15.4 72.5
July 27 02 22.37 +30 18.1 4.100 4.058 +0.13 +13.7 15.3 80.5
Aug. 6 02 23.66 +32 35.3 3.978 4.084 -0.05 +13.7 15.3 88.7
Aug. 16 02 23.18 +34 52.6 3.861 4.111 -0.25 +13.6 15.3 97.1
Aug. 26 02 20.63 +37 08.2 3.752 4.140 -0.48 +13.1 15.2 105.6
Sept. 5 02 15.81 +39 19.3 3.656 4.171 -0.73 +12.3 15.2 114.1
Sept. 15 02 08.56 +41 22.1 3.576 4.203 -0.97 +11.0 15.2 122.5
Sept.25 01 58.90 +43 11.7 3.517 4.236 -1.17 +9.2 15.2 130.4
Oct. 5 01 47.17 +44 43.5 3.483 4.271 -1.32 +7.0 15.2 137.2
Oct. 15 01 33.94 +45 53.5 3.476 4.307 -1.38 +4.6 15.2 142.2
Oct. 25 01 20.11 +46 39.6 3.498 4.345 -1.34 +2.3 15.3 144.4
Nov. 4 01 06.70 +47 02.7 3.548 4.383 -1.21 +0.4 15.4 143.3
Nov. 14 00 54.65 +47 06.3 3.627 4.423 -1.00 -1.0 15.5 139.2
Nov. 24 00 44.68 +46 56.0 3.730 4.464 -0.75 -1.8 15.6 133.2
Dec. 4 00 37.19 +46 38.0 3.856 4.506 -0.49 -2.0 15.7 126.0
Dec. 14 00 32.29 +46 18.0 3.999 4.550 -0.24 -1.7 15.8 118.3
Dec. 24 00 29.90 +46 00.8 4.157 4.594 -0.01 -1.1 15.9 110.5
Jan. 3 00 29.80 +45 49.9 4.323 4.639 +0.19 -0.2 16.0 102.7
Jan. 13 00 31.74 +45 47.4 4,495 4.685 +0.37 +0.7 16.2 95.0
Jan. 23 00 35.45 +45 54.6 4.669 4.732 +0.52 +1.7 16.3 87/.6
Feb. 2 00 40.66 +46 12.0 4.841 4.780 +0.65 +2.7 16.4 80.6
Feb. 12 00 47.17 +46 39.3 5.009 4.828 +0.76 +3.7 16.5 /3.8
Feb. 22 00 54.79 +47 16.3 5.170 4.878 +0.85 +4.6 16.6 6/.5
Mar. 3 01 03.34 +48 02.2 5.321 4.928 +0.94 +5.4 16.8 61.6
Mar. 13 01 12.70 +48 56.4 5.462 4.978 +1.01 +6.2 16.9 56.2
Mar. 23 01 22.76 +49 58.1 5.591 5.030 +1.07/ +6.8 17.0 51.4
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Sept.
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Nov.
Nov.
Nov.
Dec.
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Jan.
Jan.
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Feb.

Feb.
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2015/16
8
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28

1
17

2]
9
19
29
8
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28

8
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1
17
2]

1
17

2]
6
16
26
)
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25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T

Peri.
Node
Incl.

q
€

C/2014 W6 (Catalina)

= 2015 June 27.0 1T
= 2015 Mar. 19.10602 TT
= 209. 88009

= 338.12982  2000.0

= 53.56749

= 3.0871821 AU

= 1.0006848

ml = 10.6 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

m
1 54.
1 51.
1 47.
1 39.
1 29.

11 16.
11 02.
10 47.
10 34.
10 22.

10 12.
10 06.
10 03.
10 02.
10 04.

10 09.
10 15.
10 23.
10 32.
10 43.

10 55.
11 08.
11 22.
11 317.
11 52.

2 09.
2 2].
2 45.
3 05.
13 26.

13 48.
14 12.
14 37.
15 03.
15 31.

6 00.
6 30.
1 01.
1 32.
8 03.
8 34.
9

04.
19 32.

03 -1
87 -14
11 =17
99 -20
33 -23

11 =25
93 -2]
88 -29
02 -30
07 -31

16 =31
46 -32
19 -32
15 =32
86 -33

22 -33
o1 -34
48 -35
91 -36
62 -37

49 -38
40 -40
30 -41
14 -43
90 -45

60 -47
26 -49
94 -51
10 =53
62 -55

11 =51
25 -59
12 -61
41 -63
13 -64

16 -66
31 -67
29 -68
66 -69
96 -/0

64 -1
18 -71
11 =172
05 -72
63 73

"27.4

26.
2].
24,
13.

44
o1,
30.
40.
25.

92.
09.
24.
40.
02.
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14.
05.
06.
18.

40.
10.
49.
35.
2].

24.
24.
2].
30.
33.

34.
31.
23.
09.
46.

14.
32.
40.
38.
2].

08.
43.
14.
44,
14.
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2.1783
2.630
2.495
. 381
. 293
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. 207
211
. 245
. 305
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. 841

. 968
. 095
. 220
. 343
. 463

018
. 688
. 194
. 895
. 991

. 081
167
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. 322
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.014
. 566
. 612
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4. 645
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Daily
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Aug.
Aug.
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Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.
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Jan.
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Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 44P/Reinmuth

Epoch = 2015 June 27.0

T = 2015 Mar. 24.12995
Peri. = 58.27803

Node = 286.46337 2000.0
Incl. = 5.89519

a = 2.1186163 AU

ml =12.4 + 5 log(Delta) +
R. A. (2000) Decl.

20
20
21
21
22

22
22
23
23
23

00
00
00
01
01

01
02
02
02
03

03
03
03
04
04

04
04
04
04
04

04
04
03
03
03

03
03
03
03
03

03
03
04
04
04

h

37.
99.
21.
43.
04.

26.
47.
08.
29.
90.

11.
31.
o1.
11.
31.

90.
09.
28.
46.
04.

20.
35.
49.
01.
11.

19.
24.
26.
25.
20.

14.
05.
96.
47.
40.

35.
33.
33.
35.
40.

46.
94.
04.
14.
26.

m

62 -14
47 -12
23 -10
87 -08

35 -06
65 -04
16 -01
70 +00
44 +02

02 +05
41 +07
62 +10
63 +12
39 +14

87 +16
99 +18
64 +19
11 +21
03 +22

42 +23
65 +25
47 +25
96 +26
63 +27

31 +2]
2] +28
26 +28
11 +28
94 +28

19 +28
66 +27
46 +26
16 +26
97 +25

60 +24
14 +24
23 +23
13 +23
36 +23

85 +23
93 +23
33 +23
83 +23
24 +23

76 -16

19.
40.
90.
92.
45.

31.
13.
90.
34.
99.

23.
44
02.
14.
20.

19.
09.
o1,
23.
45.

98.
02.
96.
42.
20.

90.
13.
2].
31.
26.

08.
38.
98.
11.
23.

38.
01.
33.
15.
06.

05.
10.
19.
30.
43.
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. 106
117
122
121

115
. 104
. 088
. 068
. 043

.014
. 981
. 943
. 901
. 854

. 802
. 145
. 684
617
. 545

. 469
. 389
. 305
219
133

. 047
. 966
. 892
. 829
. 182

. 155
. 153
118
. 831
913

. 021
. 151
. 299
. 462
. 635

. 815
. 998
. 181
. 362
. 538

WWWWW  WWRRN RPN PRRNR DR PR DR RPN RN

1T
1T

S O O

0.4264593
3.6939249 AU
0. 13882637
7.10 years

7.5 log(r (t-60))

r

195
177
161
147
136

127
122
119
119
122

127
136
147
160
176

195
216
239
264
291

320
350
383
416
451

48]
924
961
600
639

679
120
161
802
844

886
928
970
012
054

096
138
180
222
264
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Daily motion
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Dec.
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Feb.
Feb.
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8
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2]
9
19
29
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8
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2]

1
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2]
6
16
26
)
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)
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4
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4
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3
13
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3
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Comet

Epoch
T

Peri.
Node
Incl.

a

P/2008 WZ96 (LINEAR)

= 2015 June 27.0
25.14322 11

= 2015 Mar.
337. 82299
59. 05032
6. 95822
1.6469749 AU

2000.0

1T

S O O

0. 5095765
3.3582708 AU
0.16015132
6. 15 years

ml = 14.4 + 5 log(Delta) + 10.0 log(r (t-30))
R. A. (2000) Decl.

h

m

22 25.
22 49.
12.
36.
00 01.

26.
o1,
17.
44,
11.

38.
06.
34.
04 03.
31.

00.
28.
96.
23.
49.

14.
38,
01.
23,
44.

03.
21.
38.
94.
08.

20.
31.
40.
48.
.22 +15

.86 +15
.95 +16
42 +17
.38 +18
.21 +19

.53 +20
.21 +20
.19 +21
.32 +21
.23 +22 07.0

23
23

00
00
01
01
02

02
03
03

04

05
05
05
06
06

07
07
08
08
08

09
09
09
09
10

10
10
10
10

96 ~14°

00 -12
99 -09
66 -06
20 -03

20 -00
67 +02
63 +06
10 +09
07 +12

93 +14
43 +17]
68 +19
18 +21
16 +22

25 +24
46 +24
18 +25
22 +25
44 +25

69 +25
86 +24
90 +24
15 +23
37 +22

16 +21
88 +20
10 +19
19 +18
27 +17

85 +16
81 +16
98 +15
19 +15

96.
17.
2].
28.
23.

14.
96.
04.
07.
02.

45.
14.
26.
19.
92.

05.
97.
29.
43.
39.

21.
90.
09.
20.
25.

26.
26.
2].
31.
39.

99.
19.
94.
41.
42.

99.
30.
15.
09.
09.

07.
98.
36.
99.
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Delta

2.338
2. 369
2.396
2.422
2.44]

2.411
2.49]
. 024
. 952
. 583

.616
. 651
. 688
. 126
. 164

. 802
. 839
. 874
905
. 932

. 954
. 969
.976
975
. 966

. 946
.916
871
. 821
. 167

. 699
. 624
. 542
. 458
313

. 293
. 220
. 161
121
. 104

114
. 154
. 225
. 323
2.44]

NN NN NNNNN NNNNN NNNNN NNNNN NNNNN NNNNN NN N

—_ —_ —_—

—_
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r

197
. 162
. 131
. 105
. 683

. 666
. 654
. 648
. 647
. 652

. 663
.678
. 699
. 124
. 154

. 188
. 826
. 866
910
. 956

004
054
105
158
211

265
320
375
431
486

942
997
653
108
162

817
811
924
971
029

081
132
183
233
282
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Variation
for T=+1 day
-1.16 -7.3
-1.17 -8.0
-1.19 8.7
-1.20 -9.3
-1.22 -9.8
-1.24 -10.1
-1.26 -10.3
-1.28 -10.2
-1.31 -10.0
-1.33 -9.6
-1.34 -8.9
-1.36 -8.2
-1.36 -7.3
-1.36 -6.3
-1.35 5.2
-1.33 -4.1
-1.30 -3.1
-1.26 -2.1
-1.21  -1.2
-1.15 -0.3
-1.09 +0.4
-1.03 +1.0
-0.97 +1.5
-0.92 +1.9
-0.86 +2.3
-0.81 +2.6
-0.77 +2.8
-0.73 +3.0
-0.70 +3.2
-0.68 +3.4
-0.66 +3.5
-0.65 +3.7
-0.64 +4.0
-0.65 +4.2
-0.67 +4.5
-0.69 +4.8
-0.73 +5.1
-0.77 +5.4
-0.82 +5.7
-0.86 +5.8
-0.90 +5.8
-0.92 +5.6
-0.91 +5.3
-0.89 +4.9
-0.86 +4.5
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2/ 65
1/ 65
0/ 64
1/ 63
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1/ 64
4/ 65
4/ 66
3/ 61

9/ 69
3/ 1
6/ 13
8/ 15
9/ 78

8/ 81
8/ 84
6/ 86
4/ 89
2/ 92

0/ 94
1/ 96
4/ 98
0/100
6/101

1/102
4/103
1/104
1/104
6/103

1/ 2
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.0/307
-8/301
.6/296

.0/292
.2/287
.2/282
.5/275
.6/264
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Sept.
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8
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9
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29
8
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8
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6
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26
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4
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4
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3
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23
2
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3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

1

S O O

0.3719875
3.6042935 AU
0. 14403693
6. 84 years

86P/Wild

= 2015 June 27.0 1T

= 2015 Apr.  3.41923 TT

= 179.16573

= 72.40982 2000.0

= 15.47181

= 2.2635414 AU

9.8 +5 log(Delta) + 20.0 log(r(t-90))

R.A. (2000) Decl.

16 03.42 -14"

h

m

16 22.
16 41.

1
1
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94.
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90.
00.
07.
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09.
04.
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48.
40.

33.
30.
29.
32.
38.

46.
9].
09.
23.
38.

94.
10.
2].
44
01.

18.
35.
92.
08.
24.

40.
99.
10.
25.
39.

13 =15
94 -17
90 -18
48 -19

47 -20
10 -20
93 -21
91 -22
36 -23

97 -24
37 -25
23 -26
20 -28
99 -29

99 -31
24 -33
11 =35
19 -36
07 =37

11 =38
06 -38
5/ -38
33 -38
10 -38

o1 =37
16 -37
62 -36
93 -36
96 -35

41 -34
83 -33
64 -32
63 -31
69 -29

10 -28
o] =21
23 -25
63 -24
12 -22

48 -21
88 -19
89 -18
o1 -16
10 -15

38.
96.
08.
12.
10.

03.
93.
41.
29.
21.

19.
25.
43.
12.
93.

40.
29.
09.
34.
317.

18.
38.
43.
36.
19.

99.
25.
48.
06.
17.

23.
22.
16.
04.
47.

26.
02.
34.
04.
33.

02.
31.
01.
33.
09.

4

NN OO0 OO NOJWw© NoOWO DO WO DWOoo
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Delta

2.917
2.813
2.1704
2. 991
2.475

—_ )
w
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©
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[=2)
1
w

PO WLWWWLW WWWNN NN
o
[e)
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WWWWW PPN RPN RRRNR DR RRNROR DR RPN RN

r

339
323
309
296
286

271
210
266
264
264

266
210
276
285
295

308
322
338
356
376

397
420
444
469
496

924
953
983
614
646

678
111
145
119
814

849
884
920
956
992

028
064
101
137
173

m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+0.
+0.
+0.

Daily motion ml
93 -7.8 20.3
92 -7.1 20.1
90 -6.4 19.9
86 -5.8 19.7
80 -5.3 19.5
72 -5.0 19.3
62 -4.8 19.1
50 -4.9 19.0
34 -5.2 18.8
16 -5.8 18.6
94 -6.7 18.4
69 -7.7 18.2
40 -8.9 18.0

.08 -10.0 17.9
.24 -10.8 17.7
.53 -10.8 17.6
.15 -10.0 17.5
.86 -8.4 171.5
.81 -6.3 17.6
.64 -4.1 17.6
.36 2.1 17.17
.05 -0.5 17.9
.28  +0.7 18.1
.58  +1.7 18.3
.84 +2.4 18.5
.06 +3.1 18.7
.25 +3.7 18.9
.39 +4.3 19.1
.50 +4.9 19.3
.58 +5.5 10.5
.64 +6.1 19.7
.68 +6.6 19.9
.70 +7.2 20.1
.11 +7.7 20.3
.70 +8.1 20.5
.69 +8.5 20.7
.67 +8.8 20.8
.64 +9.0 21.0
.61 +9.1 21.2
.58  +9.1 21.3
.54 +9.1 21.5
.50 +9.0 21.6
.46 +8.8 21.7
.42  +8.5 21.8
.37 +8.1 22.0
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

R
16
17
17
18
19

19
20
20
21
22

22
23
23
00
00

00
01
01
01
02

02
02
02
02
02

02
02
02
02
02

02
01
01
01
01

01
01
01
02
02

02
02
02
02

1

h

m

44. 46 -22 05.
09.
49.
02.
44.

94.
32.
40.
23.
47.

98.
03.
09.
19.
39.

49.
04.
03.
47.
15.

27.
23,
05.
31,
44.

42.
2].
01.
2].
49.

14.
47.
32.
30.
41.

04.
36.
17.
05.
96.

o1,
48.
45.
41.

16.
o1,
26.
03.

40.
18.
94.
30.
05.

37.
09.
38.
06.
31.

96.
18.
39.
97.
14.

28.
40.
49.
94.
96.

99.
49.
41.
30.
19.

08.
98.
o1,
47.
46.

47.
90.
99.
02.
10.

19.
29.
40.
92.

03 03.

88P/Howel |

= 2015 June 27.0 1T
= 2015 Apr. 6.23719 TT
= 235.91558

= 56.69655 2000.0

= 4 38250

1.3585751 AU

S O O

0. 5630548
3.1092574 AU
0.17977076
5. 48 years

6.4 +5 log(Delta) + 22.5 log(r (t-50))
.A. (2000) Decl.

89 -23
04 -23
66 -24
38 -23

69 -22
01 -21
81 -19
61 -17
04 -14

90 -11
05 -09
44 -06
08 -03
98 -00

14 +01
96 +04
14 +06
19 +07
36 +09

61 +10
30 +11
10 +12
66 +12
12 +12

07 +12
19 +12
37 +12
11 +11
13 +10

06 +10
67 +09
14 +09
98 +09
18 +09

31 +10
64 +10
86 +11
66 +12
15 +12

93 +13
99 +14
16 +15
12 +16
95 +17

317.
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Delta

. 367
. 267
173
. 087
. 009

. 942
. 885
. 838
. 801
UK

. 153
. 138
. 126
vy
. 107

. 695
. 680
. 660
. 635
. 604

. 969
. 528
. 485
. 442
. 400

. 366
. 343
. 338
. 354
. 396

. 467
. 565
. 689
. 835
999

1178
. 368
. 964
. 164
. 965

163
. 357
. 943
. 120
. 886

—_—_— —_—_— —_—_— —_—_— —_—_— NN N NN

—_

WwWwwww NNNNN

—_ —_ —_—

—_

WWWLWW  WNNRN PR NRRNN N

r

. 655
. 599
. o471
.500
. 458

. 422
. 394
313
. 362
. 359

. 365
. 380
. 403
434
472

.016
. 565
. 618
.675
135

197
. 861
. 925

991

. 057

124
190
256
322
388

453
917
580
643
105

166
826
885
943
001

057
112
167
220
213

- 1561 -

m

+3.
+3.
+3.
+3.
+3.

+3.
+3.
+3.
+3.
+3.

+3.
+2.
+2.
+2.
+2.

+2.
+2.

+1
+1
+1

+1

+0.
+0.

Daily motion ml
24 -6.3 14.9
42 -4.0 14.5
5 -1.3 14.0
67 +1.8 13.6
73 +5.0 13.2
73 +8.2 12.8
68 +11.2 12.4
58 +13.7 12.0
44 +15.6 11.6
29 +16.9 11.3
11 +17.5 11.1
94 +17.5 10.8
76 +17.0 10.7
59 +16.1 10.6
42 +14.9 10.6
24 +13.5 10.6
06 +11.9 10.7

.87 +10.4 10.8
.66 +8.8 11.0
A3 +71.2 11,2
A7 +5.7 11.4
88 +4.2 11.7
56 +2.7 12.0
21 +1.2 12,2
.16 -0.2 12.5
.53 -1.5 12.8
.84 -2.6 13.1
.07 -3.4 13.4
.16 -3.8 13.8
11 =-3.5 14.2
.94 -2.7 14.6
.69 -1.5 15.0
.42 -0.2 15.5
14 +1.1 16.0
11 +2.3 16.4
.33 +3.3 16.9
.52 +4.1 17.3
.68  +4.7 11.7
.81 +5.2 18.1
.92 +5.5 18.5
.01 +5.7 18.8
.08 +5.7 19.2
.14 +5.7 19.5
.18 +5.5 19.8
.22 +5.3 20.1

Elong.

37.
39.
41.
43.

44,

47].
48.
49.

90.
92.
94,
96.
99.

62.
65.
69.
14.
19.

85.

99.
107.
116.

126.
137.
149.
161.
174.

171.
159.
148.
137.
126.

116.
107.
98.
90.
82.

14.
67.
60.
92.
46.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

O© OO O OO©O© O O©O©O© O OO©O© <© 00 0O 00 OO m\l\l\l\l:;U

C/2012 F3 (PANSTARRS)

= 2015 June 27.0 1T

= 2015 Apr.  6.68320 TT

= 104. 02471

= 164.61123  2000.0

= 11. 35441

= 3.4568301 AU

= 1.0019159

5.8 + 5 log(Delta) + 10.0 log(r)

.A. (2000) Decl. Delta r

09.
24.
39.
94.
08.

21.
33.
45.
96.
05.

13.
19.
24.
2].
28.

28.
26.
23.
19.
16.

13.
10.
09.
09.
11.

14.
19.
25.
32.
41.

90.
00.
11.
22.
34.

45.
9].
09.
21.
33.

44.
99.
06.
17.
22 21.

14 -13 42.4  4.361 3.553
87 -13 48.5 4.268 3.533
14 -13 47.3 4.165 3.515
22 -13 39.0 4.054 3.499
19 -13 24.0 3.935 3.486
49 -13 02.9 3.811 3.475
99 -12 36.5 3.682 3.467
95 -12 05.8  3.551 3.461
01 -11 32.1 3.418 3.458
23 -10 56.7 3.287 3.45]7
07 -10 21.1 3.158 3.458
37 -09 47.1 3.035 3.462
06 -09 16.4 2.920 3.469
06 -08 51.0 2.816 3.478
34 -08 32.5 2.726 3.489
03 -08 22.7 2.653 3.503
29 -08 22.5 2.600 3.519
46 -08 32.4 2.570 3.538
97 -08 52.1  2.565 3.558
31 -09 20.4 2.585 3.581
00 -09 55.5 2.632 3.606
52 -10 35.1  2.705 3.633
21 -11.16.7 2.801 3.662
35 -11568.1  2.919 3.694
03 -12 37.4 3.055 3.72]
28 -13 13.0  3.206 3. 761
03 -13 43.8 3.370 3.798
17 -14 08.8 3.542 3.836
96 -14 27.5 3.721 3.876
03 -14 39.6 3.902 3.918
42 -14 44.8 4.085 3.961
o/ -14 43.3 4.265 4.005
33 -14 35.0 4.440 4.051
95 -14 20.3  4.608 4.098
12 -13 59.6 4.768 4.146
91 -13 33.2 4.916 4.19
82 -13 01.8 5.0562 4.245
14 -12 25,9  5.173 4.29]
99 -11 46.1 5.279 4.349
29 -11 03.2 5.369 4.403
171 -10 17.9  5.441 4.45]
96 -09 31.0 5.495 4.512
80 -08 43.3 5.531 4.568
23 -07 55.4  5.549 4.624
18 -07 08.2 5.550 4.682

Daily

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+0.
+0.

+0.
+0.
+0.
13
.03

11
.28
.35
.37
.33

.25
13
.01
11
.32

.48
.61
.14
.85
.94

o1
49
45
40
33

25
16
05
92
18

63
4]
30
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Elong.

30.
37.
43.
49.
96.

63.
69.
16.
83.
91.

98.
106.
115.
123.
132.

141.
150.
159.
165.
166.

160.
152.
143.
134.
125.

116.
107.
99.
91.
83.

15.
68.
60.
93.
46.

38.
31.
24,

10.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

C/2014 XB8 (PANSTARRS)

= 2015 June 27.0 1T
= 2015 Apr.  6.90113 TT
= 351.80975

= 37.51746  2000.0

= 149. 76042

= 3.0047492 AU

= 0.9879435

ml = 13.4 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

03
03
02
02
02

02
02
02
02
02

02
02
02
02
02

02
02
02
02
02

02
01
01
01
00

00
00
23
23
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

m
2].
08.
93.
42.
34.

29.
26.
25.
25.
25.

26.
28.
29.
30.
31.

32.
31.
29.
25.
19.

10.
98.
41.
21.
96.

29.
00.
33.
09.
49.

34.
22.
14.
09.
07.

05.
06.
07.
09.
12.

15.
18.
21.
23.
25.

95 —00

15 +00
41 +02
93 +03
87 +04

82 +06
19 +07
34 +08
06 +09
61 +11

12 +12
13 +13
60 +14
91 +15
80 +17

02 +18
2] +19
20 +20
39 +21
35 +22

49 +24
23 +25
99 +25
46 +26
92 +26

43 +25
94 +24
12 +22
64 +20
16 +18

26 +16
83 +14
89 +13
80 +12
00 +11

99 +10
34 +10
11 +10
82 +10
40 +10

27 +11
21 +11
06 +12
67 +13
86 +13

45.
36.
00.
25.
48.

09.
2].
44
99.
13.

25.
36.
46.
96.
06.

16.
26.
36.
47.
96.

04.
05.
96.
28.
31.

96.
42.
99.
48.
317.

34.
48.
21.
13.
24,

92.
34.
28.
34.
49.

13.
44,
21.
04.4
91.4

— o000 ©

0= JwWww G100 O© 1w N~JI~J100O

~NOwWwwo O —= W~ OO PA~0O—

O ~J OOI~d——

Delta

.018
.674
. 853
. 041
. 228

. 407
910
113
. 832
. 923

. 986
.018
.019
991
. 933

. 841
137
. 604
. 454
. 291

121
. 953
. 196
. 660
. 558

. 501
. 496
. 549
. 657
. 812

. 005
. 224
. 460
. 103
. 946

. 180
. 402
. 605
. 188
. 946

.078
. 182
. 258
. 306

c1oioc1o1on A pAS WWWwwWwwWw NN PN NN NN NN W WWWwww WWhphw WWWwww WWNNN

[&)]
wW
N
~

r

129
103
080
060
043

029
018
01
006
005

007
012
020
032
047

064
085
109
135
164

196
231
267
306
348

391
436
483
932
983

635
688
143
199
856

915
974
034
095
157

. 220
4.284
4.348
4.412
4.47]

B ORARRLNG WWKRWE DROWKW WOWKRW VWKW WRLKWE WWWWLW WKWLWWE

- 1583 -

Daily
m
-1.91
-1.47
-1.09
-0.77
-0. 51

-0. 30
-0.15
-0.03
+0. 06
+0. 11

+0.14
+0. 15
+0.13
+0. 09
+0. 02

-0.07
-0.21
-0. 38
-0. 60
-0. 89

-1.23
-1.62
-2.05
-2.45
-2.175

-2.85
-2.12
-2.41
-1.99
-1.55

-1.14
-0.79
-0. 51
-0.28
-0.10

+0. 03
+0.14
+0. 21
+0. 26
+0. 29

+0. 29
+0. 29
+0. 26
+0. 22
+0.16

— W OIN
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20.
20.
20.
20.
20.

20.
21.
21.
21.
21.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.

20.
20.
20.
20.
20.

20.
20.
20.
21.
21.

21.
21.
21.
22.
22.

22.
22.
22.
22.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

1

42P/Neu jmin

= 2015 June
2015 Apr.
147.13314
150. 27995
3.98448
2.0279535 AU

8.8 +5 log(Delta) + 25.0 log(r (t-50))

R.A. (2000) Decl.

00
00

h

m
94.
19.
44
09.
34.

99.
23.
47.
10.
33.

94.
15.
35.
93.
11.

26.
41.
93.
03.
11.

17.
20.
20.
17.
12.

06.
00.
94.
49.
47.

46.
47.
o1,
96.
03.

11.
19.
29.

00 40.
00 51.

01
01
01
01

02.
14.
26.
38.

85 20

9] -20
96 -20
63 -19
64 -19

41 -18
19 -11
65 -15
87 -14
34 -12

97 -10
65 -09
29 -07
80 -05
03 -04

85 -02
07 -01
47 -00
82 +00
87 +00

36 +00
14 +00
15 +00
57 -00
89 -01

83 -02
36 -03
45 -04
86 -04
14 -05

92 -05
99 -05
42 -04
5/ -04
20 -03

08 -02
99 -01
13 -00
15 +00
10 +02

48 +03
19 +04
13 +05
26 +07

47.
46.
30.
99.
14.

15.
04.
42.
12.
35.

94.
12.
30.
92.
20.

96.
43.
42.
03.
31.

42.
34.
07.
36.
31.

31.
30.
20.
96.
17.

20.
08.
42.
04.
16.

20.
18.
11.
99.
11.

25.
39.
93.
05.

01 50.48 +08 15.

— O~ O—=—=Ohr OCOoOOHO N wWwoIoy— Ol W= =N LW W

E- N~ N Xeo) ONWwWwWwo [$ =&y Ka T

27.0
8. 2537

2000.0

Delta

3.099
3.029
. 956
. 880
. 803

. 124
. 645
. 566
. 487
. 408

. 330
. 251
173
. 095
017

939
. 862
181
114
. 645

. 583
. 530
. 489
. 466
. 462

. 482
921
. 599
. 695
. 815

. 955
112
. 283
. 464
. 652

. 844
. 039
. 232
. 422
. 606

183
. 950
. 106
. 250
319

—_———_— —_———_— NNNNN NNNNN NN N
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0TT

NN RO NN
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N 0 U©

. 080
2.062
2.047
2.037
2.030
2.028

2.030
2.036
2.046
2. 061
2.079

101
126
155
187
222

260
299
342
386
432

480
929
979
630
683

136
190
844
899
954

010
065
121
1717
233

289
345
401
45]
913

WWWWW  WWWWL PR DR RN RN

- 154 -

S O O

0.5841766
4.8769586 AU
0.09151251
10. 77 years

Daily motion

m
+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+1
+1
+1
+1

+1
+1
+1
+0.
+0.

47
90
o1
90
48

44
39
32
25
16

07

.96
.85
.12
.58

.42
.24
.04

80
99

.28
.00
.26
47
.61

. 65
.99
.46
.21
.06

.15
.34
.52
. 66
.19

.89
.97
.04
.10
.14

11
.19
.21
.22
.23

+0.
+1.
+3.
+4.
+b.

+7.
+8.
+9.
+9.
+10.
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22.
2].
31.
35.

39.

47.
o1,
96.

60.
64.
69.
14.
19.

84.
90.
96.
103.
111.

119.
128.
137.
148.
159.

170.
175.
165.
154.
143.

133.
124.
115.
106.

98.

90.

14.
67.
60.

93.
46.
39.
32.
26.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

18. 5961
2000.0

2.3837505 AU

Comet 310P/Hill

Epoch = 2015 June 27.0
T = 2015 Apr.

Peri. = 31.41083

Node = 8.96601

Incl. = 13.18581

q =

1T
11T

S O O

ml = 10.6 + 5 log(Delta) + 17.5 log(r)
R. A. (2000) Decl.

23
23
23
00
00

00
00
01
01
01

02
02
02
03
03

03
04
04
04
05

05
05
06
06
06

07
07
07
08
08

08
08
08
08
08

08
08
08
07
07

07
07
07
07
07

h

18

32.
47.
03.
19.

36.
93.
11.
29.
48.

07.
2].
47.
08.
29.

90.
12.
34.
99.
17.

38.
99.
20.
39.
98.

16.
32.
47.
00.
10.

19.
25.
28.
28.
25.

19.
11.
01.
o1,
42.

35.
30.
29.
29.

33

m °
.82 -04
82 -02
64 -00
18 +02
36 +04

13 +06
44 +09
27 +11
62 +13
45 +15

16 +18
94 +20
16 +22
40 +23
42 +25

15 +21
32 +28
04 +29
18 +30
42 +31

81 +32
18 +32
17 +33
81 +33
90 +33

08 +34
33 +34
05 +34
00 +34
93 +34

96 +35
60 +35
15 +36
82 +3]7
13 +38

68 +38
28 +39
45 +39
43 +39
42 +39

36 +38
84 +38
04 +37
86 +36
.06 +35

NS
w

16.
05.
09.
26.

45.
03.
22.
38.
o1.

01.
05.
03.
93.
35.

08.
32.
45.
48.
41.

24.
98.
23.
42.
96.

06.
15.
24.
37.
94.

18.
90.
29.
14.
02.

47.
22.
43.
45.
29.

96.
11.
19.
22.
22.4

OWO O CIoIowWhH

— CIOOON N CITO1IN 0O ~NocIoN—

~rOoOOA~r—=N hrOOO—=W

— IO ~d—

—hoOoo

Delta

. 803
. 892
974
. 050
.18

179
. 232
271
315
. 345

. 367
. 382
. 390
. 391
. 384

2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3.370
3. 350
3.322
3.28]
3. 245
3.196
3. 140
3.078
3
2
2
2
2
2
2
2
2
2
2
2
2
2
2

. 008
. 932

. 850
. 163
.672
518
483

390
. 300
219
. 150
. 096
. 063
. 054
071

2.117
2.190

2.288
2.409
2. 549
2.704
2. 869

r

2.492
2.472
2.454
2.438
2.424

2.412
2.402
. 394
388
385

384
385
388
393
401

411
422
436
452
470

489
910
933
958
984

611
640
670
101
133

166
800
835
870
906

943
981
018
056
095

134
173
212
252
291

WWWWW  WWWRN RRNRRN PR DR RN NN NN
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Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+1.
+1.
+1.

+1.
+1.
+1.
+1.

+0.

+0.
+0.

ly

40
48
99
62
68

13
18
83
88
93

0.4261918
4.1542636 AU
0. 11640269
8.47 years
motion mil
+12.7 19.8
+13.1 19.8
+13.5 19.8
+13.7 19.8
+13.8 19.8
+13.9 19.8
+13.8 19.8
+13.6 19.8
+13.3 19.8
+12.9 19.8
+12.4 19.8
+11.8 19.9
+11.0 19.9
+10.2 19.9
+9.3 19.9
+8.3 19.9
+7.3 19.9
+6.3 20.0
+5.3 20.0
+4.3 20.0
+3.4 20.1
+2.6 20.1
+1.9 20.1
+1.4 20.1
+1.0 20.2
+0.9 20.2
+1.0 20.2
+1.2 20.2
+1.7 20.2
+2.4 20.2
+3.2 20.2
+3.9 20.2
+4.5 20.3
+4.8 20.3
+4.5 20.3
+3.6 20.4
+2.1 20.5
+0.2 20.6
-1.6 20.7
-3.3 20.9
-4.5 21.1
-5.3 21.3
-5.7 21.5
-6.0 21.7
-6.1 21.9

101.
110.
119.
128.
138.

148.
156.
161.
159.
152.

143.
133.
124.
115.
106.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 174P/(60558) Echeclus

Epoch = 2015 June 27.0 1T
T = 2015 Apr. 22.36653 TT
Peri. = 162.91930

Node = 173.33510 2000.0

Incl. = 4.34401

q = 5.8170516 AU

H= 9.4, G=0.15

RhA.(ZOOO) Decl. Delta r

m o

21 35.14 -12 36.0 6.619 5.839
21 43.06 -12 00.7 6.697 5.835
21 51.22 -11 22.5 6.756 5.831
21 59.52 -10 42.0 6.794 5.828
22 07.90 -09 59.7 6.812 5.825
22 16.25 -09 16.1 6.808 5.823
22 24.51 -08 31.8 6.783 5.821
22 32.59 -07 47.2 6.738 5.819
22 40.44 -07 03.1 6.673 5.818
22 47.96 -06 20.1 6.590 5.817
22 55.10 -05 38.7 6.489 5.817
23 01.77 -04 59.6 6.374 5.817
23 07.90 -04 23.4 6.246 5.818
23 13.42 -03 50.8 6.108 5.818
23 18.24 -03 22.4 5.962 5.820
23 22.29 -02 58.9 5.811 5.821
23 25.49 -02 40.9 5.658 5.823
23 27.77 -02 28.8 5.508 5.826
23 29.10 -02 23.1 5.364 5.828
23 29.44 -02 24.0 5.231 5.832
23 28.80 -02 31.5 5.111 5.835
23 27.25 -02 45.2 5.010 5.839
23 24.89 -03 04.4 4.931 5.844
23 21.88 -03 28.1 4.877 5.848
23 18.45 -03 54.7 4.851 5.853
23 14.84 -04 22.5 4.855 5.859
23 11.35 -04 49.7 4.888 5.865
23 08.24 -05 14.4 4.951 5. 871
23 05.74 -05 35.2 5.040 5.878
23 04.05 -05 50.6 5.152 5.885
23 03.30 -06 00.0 5.285 5.892
23 03.57 -06 02.9 5.434 5.900
23 04.86 -05 59.1 5.594 5.908
23 07.16 -05 48.7 5.761 5.917
23 10.41 -05 32.1 5.930 5.926
23 14.52 -05 09.7 6.097 5.935
23 19.41 -04 42.1 6.259 5.945
23 24.98 -04 09.8 6.412 5.955
23 31.12 -03 33.5 6.553 5.965
23 37.75 -02 54.0 6.679 5.976
23 44.76 -02 11.6  6.789 5.987
23 52.06 -01 27.3 6.880 5.998
23 59.58 -00 41.5 6.951 6.010
00 07.24 +00 05.2 7.001 6.022
00 14.95 +00 52.0 7.031 6.034
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S O O

0. 4554541
10. 6823899 AU
0.02822939
34.91 years

Daily motion

m

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
.03
.06

.16
.24
.30
.34
. 36

.35
31
.25
11
.07

.03
13
.23
.32
A4

.49
.56
.61
. 66
.10

13
)
.y
.y
vy

19
82
83
84
84

83
81
18
15
A

67
61
99
48
40

32
23
13

+3.5
+3. 8
+4.0
+4.2
+4.4

+4.4
+4.5
+4.4
+4. 3
+4. 1

+3.
+3.
+3.
+2.
+2.

+1.
+1.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

218P/LINEAR

= 2015 June
2015 Apr.
59. 81957
175. 87463

2.71898

21.0

1T

23.22381 11

2000.0

1.1715030 AU

S O O

ml = 14.4 + 5 log(Delta) + 17.5 log(r)
R. A. (2000) Decl.

h

m

12 40.
13 04.
31.
01.
34.

13.
96.
45.
36.

13
14
14

—_
(e NEa)Ndaldy]

19
19
20
20
21

21
21
21
21
21

21
21
21
20
20

20
20
21
21
21

21
21
21
22
22

22
22
22
23
23

23
23
00
00

28.01 -18 29.

15.
9].

32.08 -12 09.

99.
20.

35.
43.
45.
41.
34.

24.08 -09 54.

13.
04.

98.44 -13 54.

99.

99.
98.
04.

12.02 -15 05.

21.
31.

42.42 -13 16

94.
06.
19.

32.05 -09 11.

45.
98.
11.
24.

37.

50.00 -01 26.

02.
15.
00 27.

65 -05 39.
94 -07 57.
5/ -10 17
29 -12 31.
95 -14 52.

33 -16 55.
97 -18 33.
44 -19 29.
82 -19 29.

66 -16 40.
32 -14 26

83 -10 04.
13 -08 23.

14 -07 13.
22 -06 38.
24 -06 41.
86 -07 19.
21 -08 28.

62 -11 25.
64 -12 4].

92 -14 42.

80 -15 11.
96 -15 23.
92 =15 20.

07 -14 38.
30 -14 01.

24 -12 23.
93 -11 24.
17 =10 20.

06 —07 58.
13 -06 42.
22 -05 25.
24 -04 06.

19 -02 46.
65 -00 07.

12 +01 10.
35 +02 27.

— O —=wWN ONOOHW WO 00 ~rLwoo M~ NEAOWD OoON G =200 NWOITh CON W OO

Delta

297
. 146
. 006
. 880
. 168

673
. 096
537
. 498
475

. 467
. 410
. 418
. 489
. 501

011
. 922
.35
. 054
. 583

. 626
. 687
. 168
. 869
. 989

. 128
. 282
. 449
. 628
. 816

.010
.210
412
.614
. 815

011
. 201
. 383
. 5bb
115

. 862
993
.109
. 208
. 289

OO OOO OO OOO OO OOO OO OOOoO OO —=—=—

—_

AP WW WwWwwww NNNNN

—_ —_ —_ —_—

—_

WWWLWLW NN RN NRNNN

r

. 102
. 627
. 553
. 482
415

. 353
. 298
. 250
213
187

173
173
. 186
212
. 249

. 295
. 351
412
479
. 550

. 623
. 699
115
. 853
.930

008
085
161
231
312

386
458
530
600
670

138
805
810
935
998

060
121
181
239
297

- 157 -

0.6215781
3.0957590 AU
0.18094782
5.45 years

Daily motion

m

+2.
+2.
+2.
+3.
+3.

+4,
+4,
+b.
+b.
+4,

+4,
+3.
+2.
+2.
.44

.81
.20
.34
vy
.01

.05
.90
.62
.29
.03

.32
.56
)
.90
.02

.11
.18
.23
.26
.29

.30
.31
.31
.30
.29

.28
.21
.25
.22
.20

+1

43
66
97
37
84

36
85
14
12
16

17
48
11
09
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 113P/Spitaler

Epoch = 2015 June 27.0
T 23.74958 TT

Peri.
Node
Incl.

a

2015 Apr.
50.02188
14. 38603

5. 77600
2.1188457 AU

2000.0

1T

S O O

ml =12.8 + 5 log(Delta) + 12.5 log(r)
R. A. (2000) Decl.

h

m

00 02.45 +01
00 16.
00 32.
00 49.
06.

25.
45.
05.
26.
48.

11.
34.
98.
22.
47.

12.
37.
02.
26.
90.

14.
37.
99.
20.
08 40.

99.
18.
35.
o1,
10 05.

18.
30.
10 40.
10 49.
99.

99.
11 00.
99.
96.
10 50.

10 43.
10 34.
10 26.
10 18.
10 12.

01

01
01
02
02
02

03
03
03
04
04

05
05
06
06
06

07
07
07
08

08
09
09
09

10
10
10
10

10
10

80 +03
41 +05
12 +07
84 +09

90 +11
05 +13
43 +15
62 +17
96 +19

21 +20
91 +22
37 +23
11 +24
40 +25

29 +26
23 +2]
07 +21
62 +2]
15 +26

31 +26
17 +25
25 +24
45 +23
69 +22

94 +21
13 +20
20 +19
09 +18
12 +16

98 +15
15 +14
86 +13
14 +13
37 +12

33 +12
85 +12
81 +12
26 +13
49 +13

01 +14
62 +14
23 +15
11 +15
16 +16

"29'0

18.
14.
14.
18.

22.
25.
26.
23.
14.

96.
29.
90.
99.
99.

36.
02.
13.
10.
93.

24,
43.
93.
94.
49.

39.
26.
13.
00.
o1.

45.
47.
9].
17.
49.

34,
33,
46.
10.
44.

22.
98.
29.
90.
00.0

— W=~ O~dIPADN WOowowaol O OCI00~IN oo

NJO A~ WhwphphoO O ~Jwoow

~NJo -

Delta

2.330
2.418
. 002
. 982
. 656

. 126
. 190
. 850
. 904
. 954

999
.039
075
. 106
133

. 155
172
. 184
191
192

. 186
174
. 155
. 128
. 094

. 051
.000
941
. 874
199

v
. 629
. 536
441
. 346

2.255
2.1
2.099
2.044
2.009

2.001
2.020
2.070
2.14]
2.252

NN NN NN WL WwWwwww WwWwwww wWwwwnN NN NN NN N
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r

266
241
218
197
178

162
148
137
128
122

119
119
122
127
135

146
159
175
194
214

231
262
289
317
348

380
413
44]
483
520

957/
996
635
675
115

156
1917
838
880
922

964
006
048
090
132

- 1568 -

Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.

+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

ly

44
96
67
11
817

95
04
12
19
2]

33
39
43
4]
49

49
48
46
41
36

29
21
12
02
93

82
11
99
46
33

18
01
83
62
40

.15
.10
.35
.58
.15

. 84
. 84
)
.99
.40

0.4244915
3.6816931 AU
0.13951879
7.06 years

motion mil
+11.0 19.1
+11.6 19.1
+12.0 19.1
+12.3 19.1
+12.4 19.1
+12.4 19.2
+12.1 19.2
+11.7 19.2
+11.0 19.2
+10.3 19.2

+9.3 19.3
+8.2 19.3
+6.9 19.3
+5.5 19.4
+4.1 19.4
+2.6 19.4
+1.1 19.5
-0.3 19.5
-1.7 19.6
-2.9 19.6
-4.1 19.7
-5.1 19.7
-5.9 19.8
-6.5 19.8
-7.0 19.9
-7.3 19.9
-7.3 20.0
-7.3 20.0
-7.0 20.0
-6.5 20.1
-5.9 20.1
-5.0 20.1
-4.0 20.1
-2.8 20.1
-1.5 20.1
-0.1 20.1
+1.3 20.1
+2.5 20.1
+3.4 20.1
+3.8 20.1
+3.7 20.2
+3.1 20.3
+2.1 20.4
+0.9 20.6
-0.3 20.8

101.

110.
120.
130.
141.
153.

164.
174.
168.
157.
146.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

268P/Bernardi

= 2015 June 27.0

2015 Apr.
0.42008
127. 65495

16. 10005
2.4200294 AU

27.3319
2000.0

1T
4 17

S O O

ml = 14.2 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

05
05
05
05
05

05
05
06
06
06

06
07
07
07
08

08
08
09
09
09

10
10
10
10
11

—_

—_
WWWWwN NN ——

h

m
94.
48.
44
43.
45.

90.
98.
08.
20.
34.

90.
07.
25.
43.
03.

22.
42.
02.
22.
41.

01.
20.
39.
98.
16.

34.
92.
09.
26.
43.

99.
15.
30.
45.
98.

11.
23.
34.
43.
o1,

9].
02.
04.
04.

15 02.

12 +09 38.
35 +11 02.
16 +12 33.
89 +14 06.
94 +15 39.

88 +17 07.
94 +18 28.
63 +19 40.
87 +20 43.
94 +21 34.

99 +22 14.
43 +22 41.
30 +22 56.
95 +22 58.
16 +22 48.

14 +22 25.
93 +21 52.
40 +21 07.
23 +20 14.
94 +19 12.

45 +18 03.
12 +16 48.
12 +15 28.
42 +14 05.
19 +12 40.

85 +11 14.
96 +09 49.
92 +08 26.
92 +07 06.
52 +05 50.

69 +04 39.
37 +03 35.
91 +02 39.
02 +01 51.
19 +01 13.

11 +00 45.
64 +00 29.
40 +00 24.
82 +00 31.
10 +00 50.

86 +01 21.
10 +02 02.
30 +02 52.
37 +03 49.
36 +04 50.

— oMW
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Delta

. 621
. 647
. 696
. 164
. 841

. 942
. 046
. 155
. 267
. 380

. 493
. 604
112
. 818
919

.016
.108
. 194
2174
. 348

415
474
. 926
910
. 604

. 630
. 646
. 651
. 647
. 631

. 605
. 068
. 520
. 462
. 394

2317
. 233
. 142
. 048
. 952

. 857
. 167
. 685
. 615
. 962

—_—
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r

2.995
2.533
2.512
2.493
2.476

2. 461
2. 449
2.438
2.430
2.424

2.421
2.420
2.421
2.425
2. 431

2. 440
2. 450
2.463
2.4178
2.495

914
936
999
983
610

638
667/
698
130
164

198
834
810
907
945

984
024
064
104
145

187
228
210
312
355

WWWWW  WWWWN PR NN NN
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Daily
m
-0.58
-0. 36
-0.09
+0. 20
+0. 49

+0. 77
+1. 01
+1.22
+1. 41
+1. 56

+1. 69
+1.79
+1. 86
+1.92
+1.96

+1.98
+1.99
+1.98
+1.97
+1.95

+1.93
+1.90
+1. 8]
+1.84
+1. 81

+1.7]
+1.74
+1.70
+1. 66
+1.62

+1. 97
+1. 51
+1. 45
+1.38
+1.29

+1.19
+1.08
+0.94
+0. 79
+0. 62

+0. 42
+0. 22
+0. 01
-0.20
-0. 39

0.4702636
4.5683653 AU
0. 10093989
9.76 years

motion

+8.
+9.
+9.
+9.
+8.

+8.
+7.
+6.
+b.
+4.

+2.

+1.
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21.
21.

COoLLe woooe

Elong.

157.
147.
137.
127.
118.

109.
101.
94.
817.
80.

14.
68.
62.
9],
92.

47].
42.
37.
32.
2].

23.

14.
10.

— W~ wnN C1— N ~J 0O G100 C1010

10.
15.
19.
25.

30.
36.
42.
48.
99.

62.

16.
84.
92.

100.
109.
118.
127.
136.
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Oh TT
2015/16
Jan. 8
Jan. 18
Jan. 28
Feb. 7
Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

Apr. 18
Apr. 28
May 8
May 18
May 28

June 7
June 17
June 27
July 7
July 17

July 27
Aug. 6
Aug. 16
Aug. 26
Sept. 5

Sept. 15
Sept. 25
Oct. 5
Oct. 15
Oct. 25

Nov. 4
Nov. 14
Nov. 24
Dec. 4
Dec. 14

Dec. 24
Jan. 3
Jan. 13
Jan. 23
Feb. 2

Feb. 12
Feb. 22
Mar. 3
Mar. 13
Mar. 23

Comet
Epoch
T

Peri.

Node

Incl.

a

mi
R. A. (2000) Decl.
00 35.89 +00
00 41.
00 48.

00 56.
05.

14.
24.
34.
45.
99.

06.
18.
29.
40.
o1,

03.
13.
24.
34.
44,

93.
01.
08.
15.
20.

23.
25.
26.
25.
22.

18.
13.
07.
01.
96.

92.
49.
47.
47.
48.

o1,
96.
02.
09.
04 16.

01

01
01
01
01
01

02
02
02
02
02

03
03
03
03
03

03
04
04
04
04

04
04
04
04
04

04
04
04
04
03

03
03
03
03
03

03
03
04
04

308P/Lagerkvist-Carsenty

= 2015 June 27.0
1.31775 TT

= 2015 May
334. 05418
63. 13012
4.84769
4.2257096 AU

2000.0

1T

0.2 +5 log(Delta) + 25.0 log(r (t-90))

93 +01
94 +02
80 +03
40 +04

61 +05
36 +06
94 +07
09 +08
91 +09

95 +10
14 +11
41 +12
69 +13
92 +14

01 +15
88 +16
45 +17]
61 +17
26 +18

2] +19
90 +19
82 +19
06 +20
07 +20

10 +20
80 +20
30 +21
17 +21
46 +21

40 +21
30 +21
60 +20
84 +20
93 +20

13 +20
00 +20
36 +20
33 +20
88 +20

95 +21
44 +21
20 +21
09 +22
96 +22

23.
14.
10.
10.
13.

18.
25.
32.
39.
46.

o1,
99.
96.
94.
49.

41.
29.
14.
94.
30.

02.
31.
99.
16.
33.

46.
97.
04.
08.
09.

07.
03.
96.
49.
42.

36.
34.
35.
41.
o1.

05.
23.
43.
05.
29.

OO~ OA~ WWoHWOoo N &~ 00wWOoo ~NohAANd OO WOo SO —=0o CCINO O wW~doInNOon W O1J00

Delta

4.306
4.447
4.583
111
. 821

. 932
. 022
.097
. 156
.198

. 224
. 232
. 223
197
. 155

. 098
. 025
. 938
. 838
. 126

. 604
474
. 338
.198
. 058

919
181
. 666
. 558
. 470

. 405
. 366
. 357
3179
. 430

.910
. 615
. 142
. 886
. 043

. 207
375
. 943
. 108
. 867
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r

268
261
255
250
245

240
236
233
230
228

221
226
226
226
221

229
231
233
231
241

245
250
256
262
269

271
284
293
302
312

322
333
344
355
368

380

. 394
4. 407
4.4
4.436

4. 451
4. 466
4.482
4.499
4.515

- 160 -

Daily motion
m

+0.60 +5.1
+0.70 +5.6
+0.79 +6.0
+0.86 +6.3
+0.92 +6.5
+0.97 +6.7
+1.02 +6.7
+1.05 +6.7
+1.08 +6.7
+1.10 +6.5
+1.12  +6.3
+1.13  +6.1
+1.13 +5.8
+1.12 +5.5
+1.11  +5.2
+1.09 +4.8
+1.06 +4.4
+1.02 +4.0
+0.96 +3.6
+0.90 +3.2
+0.82 +2.8
+0.73 +2.4
+0.62 +2.1
+0.50 +1.7
+0.36 +1.4
+0.21  +1.0
+0.05 +0.7
-0.11 +0.4
-0.27 +0.1
-0.41 -0.2
-0.51 -0.5
-0.57 -0.6
-0.58 -0.7
-0.53 -0.7
-0.44 -0.5
-0.31 -0.2
-0.16 +0.1
0.00 +0.6
+0.16  +1.0
+0.31 +1.4
+0.45 +1.8
+0.58 +2.0
+0.69 +2.2
+0.79 +2.3
+0.87 +2.4

e = 0.3632921
a= 6.6368104 AU
n = 0.05764544
P= 17.10 years

=A
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Elong.

12.
64.
96.
49.

41,

26.
19.
12.

14.
21,

28.
34.
41.
48.
99.

63.

18.
86.
95.

104.
113.
123.
133.
143.

154.
165.
177.
171.
159.

148.
137.
127.
117.
107.

97.
88.
80.
1.
63.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

P/2007 S1 (Zhao)

= 2015 June 27.0
= 2015 May

245. 771755
141. 52408
5.97334
2.4942405 AU

1T

10. 49590 TT

2000.0

ml = 11.8 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

h

m

22 35.
22 51.
07.
24.
41.

99.
16.
34.
92.
10.

29.
47.
05.
24.
43.

01.
20.
38.
96.
13.

30.
47.
02.
17.
30.

42.
92.
00.
06.
09.

09.
07.
03.
96.
48.

40.
32.
26.
23.
21.

22.
26.
31.
38.
47.

23
23
23

23
00
00
00
01

01
01
02
02
02

03
03
03
03
04

04
04
05
05
05

05
05
06
06
06

06
06
06
05
05

05
05
05
05
05

05
05
05
05
05

66 -11
98 -10
98 -08
16 -06
86 -05

23 -03
83 -01
64 +00
63 +01
117 +03

06 +05
47 +07
97 +08
93 +10
12 +11

66 +12
11 +13
36 +14
34 +15
92 +16

97 +16
34 +17
86 +17
34 +1]
ol +17

32 +1]
32 +17]
33 +16
07 +16
29 +16

84 +15
68 +15
02 +15
35 +15
43 +15

24 +15
19 +16
90 +16
15 +17
80 +17

81 +17
23 +18
64 +18
85 +19
60 +19

"38

10.
36.
97.
14.

28.
41.
06.
94.
40.

23.
02.
36.
05.
26.

41.
47.
44
33.
13.

43.
04.
17.
22.
20.

13.
01.
45.
29.
13.

98.
48.
42.
42.
48.

99.
16.
37.
02.
30.

99.
29.
98.
25.
49.
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Delta

3.148
. 224
. 291
. 349
. 398

. 438
. 467
. 488
. 499
. 501

. 494
419
. 455
. 423
. 382

. 334
219
. 216
. 146
. 069

. 985
. 896
. 801
. 102
. 598

. 493
. 386
. 281
179
. 085

. 001
. 932
. 882
. 856
. 856

. 885
. 943
.027
135
2.263

2.407
2.562
2.126
2.894
3.064

—_—— = =N NN NDN NN NN WwWwwww WwWwwww WwWwwww wwww

NN — —

WWWWW PPN RPN RRRNR DR RRNROR DR RPN RN

r

611
994
ol
962
949

936
926
917
909
503

498
496
494
495
497

900
906
913
921
931

942
995
970
985
602

621
640
661
682
105

129
153
119
805
832

859
888
917
946
976

006
036
067
099
130

- 161 -

Variation
for T=+1 day
-0.79 -3.2
-0.78 -3.4
-0.77 -3.5
-0.77 3.7
-0.77 -3.8
-0.77 -3.9
-0.77 -4.0
-0.77 -4.0
-0.77 -4.0
-0.78 -4.0
-0.79 -4.0
-0.79 -3.9
-0.80 -3.8
-0.81 -3.7
-0.82 -3.5
-0.83 -3.4
-0.84 -3.2
-0.86 -3.0
-0.87 -2.7
-0.88 -2.5
-0.89 -2.3
-0.91 -2.1
-0.92 -1.9
-0.94 -1.7

.6
.5
!
.3
.3
.3
!
.5
.6
.8
.9

-1.40 -2.1
-1.36 -2.1
-1.31  -2.1
-1.24  -2.1
-1.16  -2.0
-1.09 -1.8
-1.01 -1.6
-0.95 -1.4
-0.89 -1.2

.0

——=NNwW WWWh AR OCIOY [SaRaNdpNSpNdyl [orNerNeorNarNdy |
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e = 0.3435182
a = 3.7994054 AU
n= 0.13308546
P= 17 41 years

Mot. /PA

25.
26.
26.
2].
28.

28.
28.
29.
29.
29.

29.
29.
28.
28.
28.

21.
2].
26.
25.
24,

23.
22.
20.
18.

1

1
1

—_
—_— Ooow

6
4
1
8.
4
1

0/ 70
0/ 69
8/ 69
5/ 68
1/ 68

5/ 68
8/ 68
0/ 68
2/ 69
2/ 69

2/ 10
1/ 11
9/ 12
6/ 13
2/ T4

1/ 16
2/ 11
5/19
7/ 81
1/ 82

6/ 84
3/ 86
7/ 88
9/ 90
.8/ 92

.4/ 95
.6/ 97
4/101
.9/109
.6/151

- 3/251
.8/265
.6/210
.5/213
.9/216

.9/219
. 1/284
.9/295
.4/325
.3/ 21

.6/ 58
.2/ 69
.6/ 15
.6/ 19
.3/ 81

Elong.
49.
43.
37.
31.
26.

20.
15.
10.

—_“—oOW = —

O —=~JIOHOO

o wo

19.
24,

29.
34.
39.
44,
49.

99.

66.
12.
19.

85.
93.
101.
109.
118.

128.
138.
149.
160.
170.

170.
160.
149.
138.
128.

118.
109.
100.

92.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 205P/Giacobini

Epoch = 2015 June 27.0 1T
T = 2015 May 16.64518 TT
Peri. = 154.27961

Node = 179.60440 2000.0
Incl. = 15.28134

a = 1.5368060 AU

S O O

0.5673294
3.5519076 AU
0.14723518
6. 69 years

ml = 10.6 + 5 log(Delta) + 20.0 log(r (t-70))
R. A. (2000) Decl.

h

18 09

19
19
19

20
20
21
21
22

22
23
23
00
00

01
01
02
02
02

03
03
03
04
04

04
04
04
04
04

04
04
04
04
04

03
03
03
03
03

04
04

m

39 -12
92 -12
35 -11
80 -10

16 -08
13 -07
85 -05
82 -03
97 -01

23 +00
92 +02
14 +05
82 +07
99 +08

93 +10
64 +11
92 +12
31 +13
19 +13

66 +13
64 +13
46 +12
19 +11
34 +10

19 +09
84 +07
29 +05
04 +03
24 +01

43 +00
50 -00
67 -01
23 -02
24 -02

46 -01
21 -00
52 +00
24 +01
08 +02

16 +03
00 +04
92 +05

04 30.11 +06
04 40.58 +07

.04 -13
18 34.
00.
21.
94.

22.
o1,
19.
48.
17.

47.
16.
45.
14.
43.

11.
39.
06.
32.
96.

19.
40.
99.
15.
29.

39.
46.
90.
90.
46.

39.
30.
20.
11.
03.

97.
94.
93.
99.
99.

04.
12.
04 20.

01.
44,
11.
23.
17.

97.
21.
32.
33.
2].

43.
93.
01.
00.
49.

24,
43.
42.
22.
42.

42.
21.
41.
44
30.

03.
23.
36.
45.
98.

22.
93.
44,
07.
02.

34.
48.
09.
16.
26.

37.
47.
93.
99.
92.

DO NN O CIW © 0000 O© P~~~ AR OPR~O O©oC1IOT10o SO O™ VOO O CIToOoOopR~,O O©—=O©o1w

Delta

913
. 826
131
. 648
. 560

474
. 392
314
. 242
175

115
. 060
011
967
. 926

. 888
. 853
. 818
. 183
. 146

. 108
. 668
. 626
. 581
. 536

. 490
. 448
411
. 383
. 368

312
397
447
. 922
. 622

. 145
. 888
. 047
. 220
. 402

990
183
.976
167
. 355
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—_
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2.
. 944

1
1.
1
1

—_ —_

—_

WWWNR NPRRRNN RN NN

r
002
888

. 834
. 183

1.735
1. 692
1.
1
1

652

. 618
. 589

. 566
. 549
. 539
. 937
. 541

. 553
511
. 596
. 626
. 662

. 103
. 148
197
. 848
.903

959
018
0717
138
200

262
325
388
450
913

576
638
100
162
823

883
943
002
061
119
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Daily motion ml

m
+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+1
+1
+1
+1

93
61
68
14
80

84
87
90
91
93

93
92
91
88
83

11
69
98
45
29

10

. 88
.63
.35
.05

11
.35
.03
.38
. 68

.89
.98
.94
.80
.58

.32
.07
11
.38
Y

.12
.85
.96
.05
12

+1.
+3.
+4.
+6.
+8.

+9.
+10.
+11.
+12.
+13.

+13.
+12.
+12.

— C1© L~
)
OO
Aru—=pho

— O OC OS>
—_

+
~
—oco0o0m CvIoo-I—
i 4 e i i
©XP ONNP SOOPOICT ICICICICT 101010 SO oo ©o

—_
— N oo A~ OoOoOoONO ANO OO SHOC1IOC10101 DN ON AooonNNOT oo — 100 —

— OO OCILW—O» O —=JO OO —

N —
cw

+
D

— N O

NN NDNDN

—_——_—_ O

O OCIN OO

m
o
>
o

WNINI N —
O~k

R =
N O

S
o

1o
NOS

oo
L= ooon

101.
109.
118.
127.
136.

145.
153.
157.
154.
148.

139.
130.
121.
113.
105.

97.
89.
82.
14.
67.
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L
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

P/2008 QP20 (LINEAR-Hill)

= 2015 June 27.0 1T
= 2015 May 17.26250 TT
12. 35474

2000.0

324. 96611
1.74176
1. 7233806 AU

ml =11.2 + 5 log(Delta) + 25.0

21
21
22
22
22

23
23
00
00
00

01
01
02
02
03

03
04
04
05
05

06
06
06
07
07

08
08
08
09
09

09
09
09
09
09

09
09
09
09
09

09

h

m
32.
93.
14.
35.
97.

20.
43.
06.
31.
96.

21.
47.
14.
42.
10.

39.
09.
38.
07.
36.

04.
31,
57,
21,
44.

06.
26.
43.
00.
14.

26.
35.
42.
47.
48.

46.
42.
34.
25.
15.

05.

08 56.
08 49.
08 45.

R. A. (2000) Decl. Delta r
98 -13 19.1 2.819 2.079
41 -11 14.4 2.833 2.033
40 -08 59.1 2.839 1.989
89 -06 33.8 2.839 1.947
89 -03 59.6 2.834 1.907
39 -01 17.6 2.824 1.871
41 +01 30.5 2.810 1.838
99 +04 22.8 2.794 1.808
18 +07 17.2 2.777 1.783
02 +10 11.0 2.759 1.762
56 +13 01.5 2.741 1.745
84 +15 45.8 2.724 1.733
86 +18 20.7 2.709 1.726
59 +20 43.2 2.695 1.723
97 +22 50.5 2.682 1.726
87 +24 39.9 2.671 1.734
11 +26 09.5 2.660 1.747
46 +27 18.1 2.649 1.764
65 +28 05.1 2.639 1.786
42 +28 30.8 2.626 1.812
46 +28 36.4 2.611 1.843
b2 +28 23.5 2.594 1.876
41 +27 54.4 2.572 1.913
92 +27 11.8 2.544 1.953
93 +26 18.3 2.512 1.995
34 +25 16.9 2.472 2.040
05 +24 10.4 2.426 2.086
98 +23 01.5 2.373 2.134
05 +21 52.8 2.314 2.184
12 +20 47.0 2.248 2.234
06 +19 46.4 2.177 2.286
70 +18 53.4 2.102 2.338
80 +18 10.2 2.026 2.392
17 +17 38.4 1.951 2.445
57 +17 19.4 1.882 2.499
89 +17 13.4 1.823 2.553
21 +17.19.2 1.779 2.607
85 +17 34.1 1.755 2.661
b3 +17 54.1 1.756 2.715
26 +18 14.3 1.785 2.769
18 +18 30.6 1.844 2.822
38 +18 40.0 1.932 2.875
61 +18 41.5 2.046 2.928
28 +18 35.1 2.183 2.981

08 43.49 +18 21.3 2.340 3.033

- 163 -

S O O

0.5063714
3.4912495 AU
0.15108896
6.52 years

log (r (t-50))

Variation m1
for T=+1 day

-0.86 -6.5 22.6
-0.88 -7.0 22.4
-0.91 -7.5 22.2
-0.94 -7.9 21.9
-0.97 -8.3 21.7
-1.01 -8.7 21.4
-1.04 -8.9 21.1
-1.09 -9.1 20.9
-1.13 9.1 20.7
-1.18 -9.0 20.4
-1.23 8.7 20.2
-1.28 -8.2 20.0
-1.33 -7.6 19.8
-1.37 -6.8 19.6
-1.40 5.8 19.5
-1.43 -4.7 19.4
-1.44 -3.5 19.3
-1.44 -2.2 19.2
-1.42 -1.0 19.2
-1.39 +0.2 19.2
-1.34 +1.3 19.3
-1.28 +2.3 19.3
-1.22 +3.2 19.4
-1.16 +4.0 19.5
-1.09 +4.6 19.7
-1.03 +5.1 19.8
-0.98 +5.6 20.0
-0.93 +6.0 20.1
-0.89 +6.3 20.3
-0.87 +6.6 20.5
-0.85 +6.9 20.6
-0.85 +7.2 20.8
-0.87 +7.5 21.0
-0.90 +7.8 21.1
-0.94 +8.1 21.3
-1.00 +8.4 21.5
-1.07 +8.6 21.7
-1.13 +8.7 21.9
-1.18 +8.6 22.1
-1.21 +8.3 22.4
-1.21  +71.8 22.7
-1.18 +7.2 23.0
-1.12 +6.6 }
-1.05 +6.1

-0.98 +5.6

Mot. /PA

32.
33.
35.
36.
37.

38.
39.
40.
40.
41.

41.
41.
41.
41.
41.

40.
39.
39.
38.
36.

35.
34.
32.
31.
29.

21,
25.
23.
20.
17.

- 6/111
.0/113
L0/117
.8/133
.5/256

. 1/215
.6/218
.5/219

—_—

—_—

_.
PRODON ARWOSD NN~I—

4/ 68
8/ 67
1/ 66
3/ 65
4/ 64

4/ 64
3/ 64
1/ 64
1/ 64
2/ 65

6/ 66
1/ 61
1/ 69
5/ 1
1/ 173

6/ 76
9/ 178
0/ 81
1/ 84
9/ 817

1/ 90
4/ 93
9/ 96
3/ 99
6/101

7/103
6/105
3/106
7/108
9/109

8/218

/217

6/275
6/271

. 2/264
.9/242

2/157

34.
29.
24,
20.
16.

_._._. _.
odvO ol ARo©ON

NN —
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NN
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108.
117.

128.
139.
151.
163.
176.

170.
158.
147.
136.
125.

Elong.



Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

57P/du Toit-Neujmin-Delporte
= 2015 June 27.0 1T

= 2015 May 22.25716 TT

= 115. 20934

= 188. 80908 2000.0

= 2.84793

1. 7288352 AU

S O O

0.4992984
3.4528254 AU
0. 15361801
6.42 years

ml = 10.2 + 5 log(Delta) + 20.0 log(r (t-50))
R. A. (2000) Decl.

—_

22
22

23
23
23
00
00

00
00
00
00
00

00
00

h

m

24.
49.

24.
30.
33.
32.
28.

22.
15.

00 09.
00 04.01 +00
00 00.

00 00.
00 02.
00 06.

00
00

00

13.
21.

30.

00 40.

00

92.

6 59.53 -21

44 -2
99 21

.05 -21
.49 -20

.14 =20
.82 -19
.38 -117
.64 -16
.44 -14

.67 -12
.15 =10
.18 -08
.43 -06
.92 -04

.09 -02
.14 -00
.58 +01
.33 +03
.64 +04

09 +05
37 +05
21 +05
98 +05
90 +04

94 +03
94 +02
26 +01

99 -00

90 -00
52 -00
85 -00
17 +00
15 +01

51 +01
97 +03
34 +04

01 04.44 +05

01
01

17.
30.

01 43.

01
02

97/.
11.

02 25.

11 +06

25 +07
16 +09
96 +10
98 +11
17 +12

"02. 4

25.
32.
24.
98.

16.
16.
99.
2].
42.

46.
41.
31.
19.
09.

03.
06.
38.
08.
19.

10.
37.
40.
17.
31.

29.
20.
13.
18.
19.

37.
36.
17.
16.
02.

99.
02.
11.
25.
40.

9].
13.
28.
41.
92.4

©O©wWwWoo —

— C10C101W ~Noo—=—

OJdpLO IO O ©oo——=O1 CI—=wWw—o ~N—— o> ONN OO

Delta

2.819
2.713
2.665
2.999
2. 446

—_ —_
o w
[&)] —_
~ ~

—_— o —
—_
—_
S

WPWWwWoL PPN = ===
~
o
<@

2.
2.
2.
. 968
. 928

. 891
. 857
. 826
. 199
116

157
. 143
134
. 129
. 130

. 135
. 145
. 160
179
. 803

. 831
. 862
. 896
. 934
974

—_ —_ —_

—_

POPOPOION PONININON PN PN

r

102
055
011

017
062
109
157
206

251
308
360
412
465

918
972
625
678
132

184
837
890
942
993

- 164 -

Daily motion

m
+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+1
+1
+1
+1

+0.

49
96
61
64
66

67
66
63
98
92

45
36
26
15
02

. 86
. 68
.48
.23

95

.63
.28
.06
.37
.60

.10
.67
.93
.30
.05

.20
43
.63
.80
.94

.05
.14
.21
.21
31

.35
.38
.40
.42
43

=A

-2.3
-0.8
+0. 8
+2.5
+4. 3

+6.
+7.
+9.
+10.
+11.

+12.
+13.
+13.
+13.
+12.

—_
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Elong.

35.
39.
44,
47].

o1,

98.
62.
65.

69.
12.
16.
19.
83.

817.
92.
97.
102.
108.

115.
123.
132.
142.
153.

165.
176.
171.
159.
149.

138.
129.
120.
111.
103.

96.

81.
14.
68.

61.
94.
48.
42.
35.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 19P/Borrelly

Epoch = 2015 June 27.0
= 2015 May

T

Peri.
Node
Incl.

a

m

99 97.59 -34°

1

h

m

22 48.

23
23
23

00
00
01
01
01

02
02
03
03
04

04
05
06
06
07

—_ —_
WWWwWihNON N——=—= O

—_
AP PW

—_
A

10.
33.
96.

19.
43.
08.
33.
99.

26.
94.
23.
94.
25.

98.
32.
08.
44,
20.

99.
30.
04.
36.
06.

35.
02.
2].
90.
12.

32.
o1,
08.
24.
39.

o1,
02.
11.
18.
22.

23.
22.
18.
11.

14 02.

353. 45865
15.37712
30. 36797

1. 3489574 AU

1T

28.91606 TT

2000.0

S O O

0. 6254251
3.6013022 AU
0.14421643
6. 83 years

7.0 + 5 log(Delta) + 20.0 log(r (t-60))
R. A. (2000) Decl.

94 -31
91 -28
42 -25
43 -21

95 -17
98 -14
60 -09
87 -05
89 -01

19 +03
69 +07
12 +11
02 +15
65 +19

62 +22
85 +25
11 +28
02 +29
14 +31

91 +31
83 +31
48 +31
99 +30
85 +29

35 +28
05 +27
02 +26
36 +24
14 +23

43 +22
28 +21
69 +20
63 +20
02 +20

15 +20
66 +20
o/ +21
22 +22
41 +23

89 +24
51 +26
26 +2]
33 +28
21 +29

32.
41.
36.
17.
45.

99.
01.
93.
36.
14.

09.
31.
45.
48.
32.

93.
47.
08.
99.
07.

44,
50,
29,
46.
47.

36.
19.
00.
43.
31.

2].
34.
92.
25.
13.

17.
38.
17.
12.
21.

42.
09.
35.
94.
96.

WO —=~JW O—=oH O (oot NE N No)Xop) W I1 NN O CIO~N— [« NIV NN — o wnN Ol

cIocrTonN—

Delta

. 635
. 624
. 606
. 082
. 554

. 924
. 493
. 462
434
. 409

. 388
312
. 363
. 359
. 360

. 368
. 381
399
. 422
. 448

. 418
.010
. 543
016
. 608

. 638
. 664
. 685
. 100
. 108

. 108
. 100
. 683
. 658
. 625

. 585
. 539
. 490
440
. 393

. 351
. 318
. 300
. 300
. 320

2.
970
. 899
. 829
. 161

. 696
. 633
074
. 520
472

. 430
. 396
311
. 355
. 349

. 353
. 367
. 391
. 423
. 464

o117
. 564
. 622
. 684
. 149

. 816
. 886
957
. 028

—_ —_ —_ —_

—_

WWWNR NPRRNN RPRNNN D=

r

042

101

173
246
318
391
462

934
604
674
143
812

879
946
012
077
141
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m

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+3.
+3.
+3.

+3.
+3.
+3.
+3.
+3.

+3.
+3.
+3.
+3.
+2.

+2.
+2.
+2.
+2.
+2.

+1.
+1.
+1.
+1.
+1.

+1.
+0.
+0.
+0.
+0.

Daily motion ml
13 +17.1 17.0
20 +18.5 16.7
25 +19.9 16.4
30 +21.3 16.1
35 +22.6 15.8
40 +23.8 15.5
46 +24.8 15.2
53 +25.7 14.8
60 +26.2 14.5
69 +26.4 14.2
79 +26.2 13.8
90 +25.5 13.5
03 +24.2 13.1
16 +22.5 12.8
30 +20.1 12.5
42 +17.3 12.2
53 +14.1 12.0
59 +10.7 11.8
61 +7.2 11.7
58 +3.7 11.6
49 +0.6 11.6
36 -2.1 11.6
21 -4.3 11.7
03 -5.9 11.9
8 7.1 12.1
67 -7.7 12.4
50 -7.9 12.7
33 -71.7 13.0
18 -7.2 13.4
03 -6.4 13.7
89 -5.4 14.0
74 -4.1 14.3
59 -2.8 14.7
4 -1.2 15.0
27 +0.4 15.2
09 +2.1 15.5
89 +3.8 15.8
67 +5.5 16.0
42 +6.9 16.2
15 +8.1 16.5

14 +8.7 16.7
.42 +8.7 16.9
.69 +7.9 17.1
.91 +6.2 17.4
.05 +3.9 17.6

—_—
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Oh TT
2015/16
Jan. 8
Jan. 18
Jan. 28
Feb. 7
Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

Apr. 18
Apr. 28
May 8
May 18
May 28

June 7
June 17
June 27
July 7
July 17

July 27
Aug. 6
Aug. 16
Aug. 26
Sept. 5

Sept. 15
Sept. 25
Oct. 5
Oct. 15
Oct. 25

Nov. 4
Nov. 14
Nov. 24
Dec. 4
Dec. 14

Dec. 24
Jan. 3
Jan. 13
Jan. 23
Feb. 2

Feb. 12
Feb. 22
Mar. 3
Mar. 13
Mar. 23

Comet
Epoch
T

Peri.

Node

Incl.

a

34D/Gale

= 2015 June
= 2015 June
217.96649
58. 00910
10. 60996
1.2067509 AU

21.0

1T

1.53589 TT
2000.0

ml = 16.2 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

14
14

01

18.
37.
96.
16.

37.
01.
26.
99.
2].

06.
o1.
43.
41.
40.

33.
17.
o1.
16.
32.

39.
40.
34.
24.
12.

99.
48.
40.
36.
34.

35.
39.
45.
92.
00.

09.
19.
29.
40.
92.

03.
15.
26.
38.
90.

06 02"

15 -04
11 -05
29 -07
50 -08

99 -10
17 -11
63 -13
15 -15
87 -11

18 -20
37 -23
92 -25
89 -27
37 -28

63 -28
85 -21
92 -2]
40 -26
16 -25

92 -25
93 -25
95 -25
16 -25
17 =25

45 -24
96 -23
65 -21
03 -19
62 -17

99 -15
67 -13
23 -11
28 -09
51 -08

68 -06
95 -04
99 -02
87 -01
07 +00

91 +02
12 +03
82 +05
98 +06
33 +07

99.0
26.
92.
18.
45.

15.
90.
34.
32.
47.

21,
07.
46.
47.
44.

39.
96.
04.
20.
99.

48.
93.
99.
93.
24.

28.
07.
21.
37.
41.

44,
47.
51,
58,
07.

18.
31.
47.
06.
32.

07.
40.
08.
33.
94.

HDOOSHO0 ~—=01010 ONJLWW ~NooonNdw AR ANW NOSON OO opr~OoOOOM~ SOOI TIN AW —

Delta

2.
2.
1.
1.
1. 436
. 265
105
957

. 825
. 108

. 610
. 932
. 476
. 442
. 429

434
. 449
. 470
. 494
519

. 545
074
. 609
. 654
114

. 192
. 889
. 007
144
. 300

472
. 657
. 855
. 061
215

. 492
112
. 931
. 146
. 357

. 960
153
. 934
103
. 257

—_—_— =00 OO OOO OO OOO OO OOO QOO ——

APDLWWW WWNNN NN———

201
002
806
617

2.
2.
2.
1.
1.

113
. 688
. 605
. 526
. 452

. 384
. 325
. 216
. 239
. 215

. 207
214
. 235
211
319

371
. 444
.018
. 596
.679

. 164
. 851
. 940
. 029

—_ —_ —_

—_

WWWLWLW NN RPRNNN D=

r

218
128
038
949
861

118

208
297
386
474
962

649
135
820
904
988

070
151
232
311
390

- 166 -

Variation
for T=+1 day
-1.28 +10.6
-1.47 +11.8
-1.70 +13.2
-1.98 +14.8
-2.34 +16.6
-2.77 +18.6
-3.32 +20.6
-4.01 +22.6
-4.87 +24.0
-5.91 +24.0
-1.11 +21.2
-8.30 +13.3
-9.13 -1.3
-9.13 -21.5
-8.14 -41.5
-6.59 -55.8
-5.13 -63.5
-4.08 -66.6
-3.50 -67.2
-3.29 -66.6
-3.34 -65.0
-3.55 -62.2
-3.80 -57.8
-3.97 -51.9
-3.98 -44.9
-3.80 -37.8
-3.48 -31.2
-3.08 -25.8
-2.68 -21.4
-2.31 -17.9
-1.98 -15.2
-1.70 -13.1
-1.47 -11.4
-1.28 -10.0
-1.11 -8.8
-0.98 -7.8
-0.87 -7.0
-0.77 -6.3
-0.69 5.7
-0.62 5.1
-0.56 -4.6
-0.51 -4.2
-0.47 -3.8
-0.43 -3.5
-0.40 -3.2

e = 0.7589186
a= 5.0055745 AU
n= 0.08800821
P= 11.20 years
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Mot. /PA

.9/108
.8/108
.9/107
. 3/107
.0/106

.4/106
. 1/106
.0/107
.9/107
. 4/107

.1/107
.5/105
.5/102
.4/ 98
.0/ 93

.5/ 88
.6/ 85
.1/ 84
.4/ 84
.5/ 81

-0/121
.6/265
.8/212
.3/219
.2/287

.0/298
.8/312
.8/329
.8/350
.9/ 10

.9/ 25
.1/ 35
4/ 43
.5/ 48
.5/ 52

.2/ 54
.8/ 56
.2/ 58
.5/ 60
.6/ 61

1/ 62
.6/ 63
.5/ 64
.3/ 65
.0/ 66
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m1
m1

P/2009 Q4 (Boattini)

= 2015 June
= 2015 June
320. 13191
127.59782

10. 98079

16.4 + 5 log(Delta)
12.0 + 5 log(Delta)

RhA.(ZOOO) Decl.

22
22
23
23
23

00
00
01
01
02

02
03
03
04
04

05
05
06
07
07

08
08

14
14
14
14
14

14
14
14
14
14

m
40.
98.
16.
36.
97.

20.
43.
07.
33.
00.

29.
00.
32.
05.
41.

17.
54,
31,
08.
44.

19.
92.
23.
93.
22.

48.
13.
37.
00.
21.

41.
00.
18.
35.
90.

05.
18.
29.
38.
46.

o1,
94.
94.
92.
47.

96 -15 36.
19 -13 53.
99 -12 00.
88 -09 56.
88 -07 43.

00 -05 21.
28 -02 51.
81 -00 14.
68 +02 26.
97 +05 10.

80 +07 52.
24 +10 30.
30 +12 59.
95 +15 14.
02 +17 09.

22 +18 40.
15 +19 43.
31 +20 15.
16 +20 17
20 +19 50.

03 +18 57.
33 +17 43.
97 +16 12.
88 +14 28.
09 +12 37.

12 +10 42.
84 +08 4].
97 +06 53.
04 +05 04.
31 +03 21.

45 +01 45.
50 +00 19.
44 00 57.
26 -02 02.
89 -02 56.

21 -03 38.
11 -04 06.
42 -04 21.
92 -04 23.
41 -04 10.

65 -03 44.
42 -03 04.
60 -02 13.
11 =01 13.
13 -00 07.

—o o CIINCIW

C1C100 00N A~AOOSHOCIO CId— 5 © S IN o OO —=wWw- CICIoOHON N J© oo

2

1.0

1T

13.38235 TT

D

2000.0

1.3169864 AU

+
+
elta

. 601
. 620
. 627
. 625
. 613

. 993
. 066
. 534
. 499
. 463

428
. 395
. 367
. 345
. 330

. 324
321
. 338
. 359
. 387

421
. 461
. 905
. 950
. 994

. 637
6717
111
. 138
. 156

. 166
. 165
153
. 130
. 696

. 651
. 096
. 533
. 463
. 389

314
241
1176
122
. 086

|
—_
(7]

2
2

—_ —_ —_ —_ —_

—_

NN PN NN

1.5 log
25.0 log(

r

. 092
. 023
. 954
. 885
. 818

. 152
. 687
. 625
. 566
511

. 461
AT
. 380
. 351
. 330

319
318
. 326
. 344
371

. 406
. 448
497
. 551
. 608

.670
133
. 199
. 866
. 935

003
073
142
211
219

341
415
482
948
613

6717
141
803
865
925

Mot. /PA

2].
29.
31.
33.
35.

37.
40.
42.

44

45.

47].
49.
90.
o1,
92.

92.
92.
o1,
90.
49.

48.
46.
44,
42.
40.

38.
37.
35.
33.
31.

29.
28.
26.
24,
21,

19
17
14
1

6/ 69
7/ 68
8/ 68
8/ 67
9/ 67

9/ 61
0/ 67
0/ 67
.0/ 68
9/ 69

8/ 10
4/ 12
8/ 74
8/ 16
4/ 19

1/ 82
5/ 85
8/ 88
9/ 91
5/ 95

0/ 98
3/100
5/102
6/104
8/106

9/107
1/107
3/108
4/108
1/107

8/107
0/106
1/105
0/103
9/101

.5/ 99
.0/ 95
.2/ 91
.3/ 84
3/ 12

1/ 41
1/ 3
.1/328
-0/311

e = 0.5800190
a= 3.1358238 AU
n= 0.17749111
P= 555 years
(r) (post-T & r>1.8AU)
r) (else)
Variation m1
for T=+1 day
-0.78 -2.1 22.1
-0.81 -2.6 21.7
-0.85 -3.2 21.4
-0.90 -3.9 21.0
-0.96 -4.5 20.6
-1.02 5.2 20.2
-1.09 5.9 19.7
-1.17 -6.6 19.3
-1.26 -7.2 18.9
-1.35 -7.7 18.4
-1.45 -8.0 18.0
-1.56 -8.2 17.7
-1.66 -8.0 17.4
-1.76 -7.6 17.1
-1.85 -6.8 16.9
-1.91 5.8 16.8
-1.94 -4.5 16.8
-1.95 -3.0 16.9
-1.91 -1.6 17.1
-1.85 -0.2 17.3
-1.76 +0.9 17.6
-1.66 +1.9 18.0
-1.55 +2.6 18.4
-1.43 +3.1 18.8
-1.32 +3.4 19.2
-1.22 +3.6 19.7
-1.12 +3.6 20.1
-1.03 +3.5 20.5
-0.96 +3.4 20.6
-0.88 +3.3 20.8
-0.82 +3.1 20.9
-0.77 +2.9 21.0
-0.72 +2.8 21.1
-0.68 +2.7 21.2
-0.64 +2.6 21.2
-0.62 +2.5 21.3
-0.60 +2.6 21.3
-0.58 +2.6 21.4
-0.58 +2.8 21.4
-0.58 +3.0 21.4
-0.59 +3.2 21.4
-0.61 +3.5 21.4
-0.64 +3.9 21.4
-0.68 +4.2 21.5
-0.72 +4.6 21.5

NO~JOC1O oo —
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49.
43.
38.
33.
29.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet P/2010 B2 (WISE)

Epoch = 2015 June 27.0
T = 2015 June 13.4450
Peri. = 155.95035

Node = 0.85235 2000.0

Incl. = 8.93837

q = 1.6119593 AU
H=17.0 , G=0.15
RhA.(ZOOO) Decl. Delta

m o

03 47.22 +34 31.8 1.326
03 45.37 +33 47.4 1.364
03 48.06 +33 09.3 1.413
03 55.07 +32 40.2 1.468
04 05.97 +32 19.5 1.526
04 20.38 +32 05.1 1.585
04 37.87 +31 53.4 1.643
04 58.03 +31 40.2 1.699
05 20.54 +31 21.5 1.753
05 45.00 +30 53.1 1.804
06 11.04 +30 11.4 1.852
06 38.30 +29 13.4 1.899
07 06.37 +27 57.0 1.944
07 34.91 +26 21.0 1.989
08 03.58 +24 25.3 2.035
08 32.08 +22 10.8 2.082
09 00.22 +19 39.2 2.131
09 27.86 +16 53.1 2.184
09 54.89 +13 55.2 2.239
10 21.30 +10 48.6 2. 298
10 47.11 +07 36.5 2.360
11 12.35 +04 22.0 2.425
11 37.10 +01 07.8 2.494
12 01.42 -02 03.5 2.565
12 25.39 -05 09.6  2.637
12 49.09 -08 08.8 2.710
13 12.57 -10 59.4 2.782
13 35.89 -13 40.0 2.853
13 59.07 -16 09.6  2.921
14 22.15 -18 27.5 2.984
14 45.10 =20 33.0 3.043
15 07.91 =22 25.7 3.095
15 30.53 -24 05.6 3.139
15 52.90 -25 32.6 3.1/4
16 14.93 -26 47.1 3.199
16 36.52 -27 49.5 3.214
16 57.56 -28 40.7 3.21]
17 17.92 =29 21.5 3.208
17 37.47 -29 53.3 3.188
17 56.08 =30 17.2 3.155
18 13.60 =30 35.0 3.111
18 29.89 -30 48.1 3.056
18 44.80 -30 58.4 2.990
18 58.16 =31 07.8 2.915
19 09.79 -31 17.9  2.833

1

—_ —_ —_

—_

NN

PPIPOMON PPN PN ==

1T
1T

r

125
074
023

975
927

. 882
. 838
. 198
. 160
. 126

. 696
. 669
. 648
. 631
. 619

. 613
. 612
617
. 627
. 642

. 663
. 687
v
. 150
. 186

. 826
. 869
.914
. 961

009

059
110
162
215
268

321
375
428
482
935

588
641
693
145
196

- 168 -

e = 0.4811788
a= 3.1069650 AU
n= 0.17996976
P= 5 48 years
Variation v
for T=+1 day

-1.97 -10.3 20.2
-1.83 -9.8 20.4
-1.72 -9.0 20.5
-1.65 -8.0 20.6
-1.60 -6.9 20.7
-1.58 5.7 20.7
-1.59 -4.5 20.8
-1.60 -3.2 20.8
-1.63 -1.8 20.8
-1.65 -0.3 20.8
-1.67 +1.2 20.9
-1.68 +2.8 20.9
-1.68 +4.4 20.9
-1.66 +5.9 20.9
-1.63 +7.4 20.9
-1.59 +8.7 20.9
-1.54 +9.8 20.9
-1.48 +10.7 20.9
-1.43 +11.3 20.9
-1.37 +11.7 21.0
-1.32 +11.9 21.0
-1.26 +11.9 21.1
-1.22 +11.6 21.1
-1.17 +11.2 21.1
-1.14 +10.7 21.2
-1.10 +10.0 21.2
-1.07 +9.3 21.2
-1.04 +8.6 21.3
-1.01 +7.8 21.3
-0.98 +7.0 21.3
-0.96 +6.2 21.3
-0.93 +5.4 21.3
-0.91 +4.6 21.5
-0.88 +3.9 21.6
-0.86 +3.2 21.8
-0.83 +2.5 22.0
-0.81 +1.9 22.1
-0.78 +1.4 22.2
-0.76 +0.9 22.3
-0.73 +0.4 22.4
-0. 71 0.0 22.4
-0.69 -0.4 22.5
-0.68 -0.7 22.5
-0.67 -1.1 22.5
-0.67 -1.4 22.5
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T

Peri.
Node
Incl.

a

220P/McNaught

= 2015 June
2015 June
180. 66965
150. 11344
8.12525
1.5539794 AU

27.0

1T

13. 75592 TT

2000.0

S O O

ml = 14.6 + 5 log(Delta) + 12.5 log(r)
R. A. (2000) Decl.

h m
17 33.
17 57.
18 22.
18 47.
19 13.

19 39.
20 06.
20 34.
21 01.
21 29.

21 51.
22 25.
22 53.
23 21.
23 49.

00 16.
00 43.
01 09.
01 34.
01 58.

02 21.
02 41.
02 59.
03 14.
03 25.

03 33.
03 36.
03 36.
03 31.
03 24.

03 14.
03 05.
02 57.
02 51.
02 48.

02 47.
02 50.
02 55.
03 01.
03 10.

03 20.
03 31.
03 42.
03 55.
04 08.

24 1]
26 -17
02 -17
44 1]
46 -16

99 -16
95 -15
26 -13
84 -12
62 -10

95 -08
93 -06
51 -04
41 -01
10 +00

48 +02
37 +04
99 +05
16 +07
12 +08

03 +09
33 +09
18 +09
09 +09
63 +08

34 +08
89 +06
24 +05
68 +04
06 +03

15 +02
27 +01
11 +01
24 +02
14 +02

91 +03
33 +04
08 +05
85 +07
27 +08

09 +09
05 +10
94 +12

39.
90.
47.
29.
96.

07.
02.
42.
08.
21.

23.
17.
06.
94.
15.

19.
14.
94.
19.
26.

12.
38.
43.
2].
93.

01.
96.
42.
2].
19.

26.
99.
49.
07.
44,

37.
41.
92.
07.
23.

38.
92.
01.
99 +13 06.

5
5
6
8
6
5
1
6
3
2
4
5
1
3
8
1
0
9
8
3
8
6
3
1
0
3
2
6
5
3
6
8
1
2
1
1
6
5
3
4
8
0
6
9

85 +14 07.0

Delta

973
. 8170
. 163
. 654
. 543

. 432
. 323
. 216
114
.016

. 924
. 838
. 158
. 684
.616

. 554
. 496
. 442
. 391
. 342

. 295
. 249
. 204
. 160
.18

. 080
. 050
.029
. 023
. 035

. 069
121
. 209
313
. 438

. 980
. 136
903
.079
. 260

. 444
. 630
. 813
. 994
. 169

NNNNN NNNNN

—_ —_ —_ —_

—_

WNOIN NN NN—— =

2.
2.
2.
1
1

—_ —_ —_ —_

—_

A A

r

115
060
006

. 953
.902

. 853
. 806
. 161
. 120
. 682

. 648
. 619
. 595
016
. 563

. 555
. 054
. 559
910
. 587

. 610
. 637
. 669
. 106
. 146

. 190
. 836
. 884
. 935
. 987

041
095
151
207
263

319
376
432
488
944

600
655
109
163
817

- 169 -

0.50
3.1
0.17
9. 90

14308
68781 AU
911187
years

Daily motion

m
+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+1
+1
+1

+0.

40
48
94
60
65

10
13
16
18
19

80
80
19
11
14

69
62
92
40
23

03

.18
.49
)

11

. 36
.06
.46
.16
.93

.95
.82
.99
.31
.02

.24
.48
. 68
. 84
.98

.10
.19
.21
.33
.37

-1
+0
+1
+3
+4

+6.
+8.
+9.
+10.
+11.

+12.
+13.
+13.
+13.
+12.

1
.3
.8
3
9
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Elong.

28.
32.
36.
40.

44,

90.
93.
96.

98.
61.
63.
66.
68.

1.
13.
16.
19.
83.

817.

97.
103.
110.

118.
126.
136.
146.
156.

163.
163.
156.
147.
137.

128.
119.
110.
102.

95.

817.
80.
13.
67.
60.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 148P/Anderson-LINEAR

Epoch = 2015 June
T = 2015 June
Peri. = 6.69928
Node = 89.78220
Incl. = 3.68195
q =

27.0

1T

13.78084 TT

2000.0

1.6919638 AU

S O O

ml = 11.4 + 5 log(Delta) + 17.5 log(r)

RhA.(ZOOO) Decl.
m o
00 04.89 -02 58.4
00 18.22 -01 15
00 33.14 +00 36.
00 49.48 +02 35.
01 07.19 +04 40.

01 26.22 +06 49.
01 46.52 +09 00.
02 08.10 +11 11.
02 30.98 +13 21.
02 55.13 +15 25.

03 20.57 +17 22.
03 47.25 +19 08.
04 15.10 +20 41.
04 44.00 +21 57.
05 13.76 +22 54.

05 44.13 +23 30.
06 14.85 +23 44.
06 45.59 +23 35.
07 16.04 +23 04.
07 45.94 +22 12.

08 15.04 +21 01.
08 43.17 +19 34.
09 10.25 +17 54.
09 36.19 +16 04.
10 00.99 +14 07.

0 24.67 +12 05.
0 47.27 +10 02.
1 08.81 +07 58.
1 29.34 +05 57.
1 48.87 +04 00.

07.42 +02 08.
24.96 +00 24.
41.45 -01 12.
96.82 -02 40.
10.98 -03 57.

23.76 -05 04.
35.01 -05 58.
44.52 -06 41.
92.05 -07 10.
57.39 -07 26.

00.30 -07 29.
00.64 07 17
98.40 -06 53.
93. 73 -06 18.
13 47.05 -05 35.

—_ —_

WwWwhh wWwWwwww W NN

— — — —
— OO ~N~IN 00O C1I—oH Ol WhoO! [ NEN o) YIS SON—IN AhW—0C1W [$a B N{eoNdy KIb] N LW O

Delta

2.308
2.310
2.425
2.473
014

. 048
016
. 998
. 615
. 628

. 638
. 647
. 654
. 662
.670

. 680
. 692
. 106
121
. 138

157
. 116
195
. 812
. 828

. 840
. 841
. 849
. 844
. 832

. 812
. 182
. 144
. 696
. 640

075
. 504
421
. 341
. 267

2.190
2.121
2.065
2.026
2.009

NNNNN NNNNN NNNNN NNNNN NNNNN NNNNN NNNNN NS

—_ —_ —_

—_

PPN

PPIPOION PPN PN PN ——

r

225
171
119
067
018

971
. 926
. 884
. 845
. 810

118
. 151
. 129
112
. 100

. 693
. 692
. 697
107
122

. 143
. 168
. 198
. 832
. 869

910
954
001
049
100

152
206
261
316
372

429
486
944
601
659

116
113
830
887
943

- 110 -

Dai
m
+1.
+1.
+1.
+1.
+1.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+3.

+3.
+3.
+3.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+0.
+0.
+0.
+0.

ly

33
49
63
11
90

03
16
29
42
o4

67
18
89
98
04

07
07
05
99
91

81
11
99
48
317

26
15
05
95
85

15
65
94
42
28

12
95
15
93
29

.03
.22
41
.67
. 80

0. 5394893
3.6741031 AU
0.13995134
7.04 years

=A

motion

+10. 3
+11.
+11.
+12.
+12.

+13.
+13.
+12.
+12.
+11.

+10.
+9.
+].
+b.
+3.
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Oh
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 196P/Tichy

Epoch = 2015 June
T = 2015 June
Peri. = 11.95863
Node = 24.25626
Incl. = 19.37778
q =

27.0

1T

14.84819 TT

2000.0

2.1350141 AU

S O O

ml = 11.8 + 5 log(Delta) + 17.5 log(r)

R.A. (2000) Decl.

h m o s
22 15.27 -21 45,
22 31.96 -19 17
22 49.00 -16 43.
23 06.31 -14 06.
23 23.85 -11 24.

23 41.61 -08 40.
23 59.57 -05 52.
00 17.73 -03 03.
00 36.11 -00 13.
00 54.71 +02 36.

01 13.58 +05 25.
01 32.74 +08 13.
01 52.20 +10 57.
02 12.00 +13 38.
02 32.14 +16 14.

02 52.64 +18 45.
03 13.48 +21 09.
03 34.64 +23 26.
03 56.07 +25 35.
04 17.70 +27 36.

04 39.42 +29 28.
05 01.10 +31 13.
05 22.58 +32 49.
05 43.63 +34 19.
06 04.04 +35 43.

06 23.53 +37 04.
06 41.77 +38 23.
06 58.42 +39 43.
07 13.08 +41 07.
07 25.27 +42 36.

07 34.51 +44 11.
07 40.21 +45 52.
07 41.86 +47 36.
07 39.16 +49 17
07 32.13 +50 46.

07 21.53 +51 52.
07 08.88 +52 28.
06 56.18 +52 28.
06 45.43 +51 58.
06 37.96 +51 03.

06 34.33 +49 52.
06 34.50 +48 33.
06 38.04 +47 11.
06 44.41 +45 49.
06 53.07 +44 27.

=N CINOC1O 00 S~ oM~ OHNOO HdJ00 O OWON

O©—=OH o0 CTLWLWOO! oSO OC O~

Delta

3.088
133
. 169
. 196
. 216

. 226
. 229
. 225
213
. 194

. 168
137
.100
. 058
011

. 959
.903
. 843
. 180
112

. 642
. 568
. 491
412
. 330

241
. 163
. 080
. 998
919

. 841
. 183
131
. 695
6717

. 681
. 109
. 160
. 836
. 933

2.049
2.182
2.32]
2.482
2.644

——=NNN NN NDN NN NN WwWwwww WwWwwww wWwWwww

—_

—_

2.
2.

PPN POMNIMIMNON. PONIMNIMIN. PIRONIMNRN PDMIRNN NP PN PR NDR DY

r

444
410
371
346
317

289
263
239
218
198

181
167
155
146
140

136
135
137
142
149

160
173
188
206
221

249
274
301
329
359

391
425
459
495
932

570
608
648
688
129

110
812
854
896
938

-1 -

Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.

+1.

+1.
+1.
+1.
+1.

+0.

ly

67
10
13
15
18

80
82
84
86
89

92
95

0.4343836
3. 7746680 AU
0. 13439588
7.33 years

motion mil
+14.8 21.0
+15.3 21.0
+15.8 20.9
+16.2 20.8
+16.5 20.7
+16.7 20.6
+16.9 20.6
+17.0 20.5
+17.0 20.4
+16.9 20.3
+16.7 20.2
+16.5 20.2
+16.1 20.1
+15.6 20.0
+15.1 20.0
+14.4 19.9
+13.7 19.9
+12.9 19.8
+12.1 19.8
+11.2 19.8
+10.4 19.8

+9.6 19.7
+9.0 19.7
+8.4 19.7
+8.1 19.7
+7.9 19.7
+8.0 19.7
+8.4 19.7
+8.9 19.7
+9.5 19.7
+10.1 19.8
+10.4 19.8
+10.1 19.8
+8.9 19.9
+6.6 20.0
+3.5 20.1
+0.1 20.2
-3.1 20.4
-5.5 20.6
-7.1 20.9
-7.9 21.1
-8.2 21.4
-8.2 21.6
-8.1 21.9
-8.0 22.1
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

%poch = 2015 June

Peri.

N

Incl.

a

H=16.8

ode

= 2015 June
178. 16858
216. 83608

9. 73940

R.A. (2000) Decl.

23
23
23
23
23

00
00
00
00
01

01
01
01
02
02

02
03
03
03
03

03
04
04
04
04

04
04
04
05
04

04
04
04
04
04

04
04
04
04
04

04
04
04
04
04

h

00.
13.
26.
40.
99.

10.
25.
40.
99.
11.

26.
42.
98.
13.
29.

44
00.
15.
30.
44,

9].
10.
22.
33.
42.

90.
96.
99.
00.
99.

99.
49.
41.
32.
24.

17.
12.
09.
08.
10.

14.
20.
28.
38.
49.

m °o
23 -01 07.
30 -00 11.
93 +00 51.
99 +01 59.
42 +03 11.

16 +04 27.
14 +05 45.
33 +07 04.
68 +08 23.
16 +09 42.

15 +10 59.
41 +12 13.
10 +13 23.
18 +14 30.
42 +15 32.

94 +16 28.
28 +17 18.
36 +18 01.
09 +18 38.
34 +19 07.

97 +19 28.
83 +19 42.
14 +19 4].
46 +19 45.
19 +19 35.

45 +19 18.
17 +18 54.
68 +18 22.
16 +17 45.
27 +17 01.

30 +16 14.
13 +15 25.
35 +14 35.
84 +13 49.
94 +13 10.

42 +12 41.
16 +12 23.
19 +12 17
69 +12 22.
61 +12 36.

11 +12 57.
96 +13 24.
93 +13 53.
45 +14 23.
29 +14 52.

— =N OWoO—O NooSHCIO OWN 1A~

W——= Ol AW DD~ O ™ OCOoOomO™ O©O~Jo—O0

2

P/2012 F5 (Gibbs)

1.0

16. 42100

D

2000.0

2.38802660 AU
G=0.15

elta

3. 283

—_—— = =N NN NDN NN WL WwWwwww WwWwwww WwWwwww wwww

WNOIN NN NNNNN

397
.000
. 593
673

. 142
L1917
. 840
. 868
. 883

. 884
. 871
. 845
. 807
. 155

. 691
.616
. 530
434
. 328

214
. 093
. 966
. 835
. 102

. 568
. 438
314
. 200
.099

.018
. 959
. 926
. 922
. 948

. 001
.079
179
. 294
. 422

. 558
. 698
. 839
.978
113

POPIPOMONS PN PN PIRNMNN. NPMINNRN PPN NN PN PPN

1T
1T

898
896
894
892
891

889
887
886
885
884

883
882
881
881
881

880
880
880
881
881

881
882
883
884
885

886
888
889
891
893

894
896
899
901
903

906
908
911
914
917

920
923
926
930
933

- 172 -

S O O

0.0411426
3.0038523 AU
0.18931552
5.21 years
motion V
+5.6 22.6
+6.3 22.6
+6.8 22.6
+71.2 22.6
+7.6 22.6
+7.8 22.6
+7.9 22.5
+7.9 22.4
+7.8 22.3
+1.7 22.2
+1.4 22.2
+7.1 22.4
+6.7 22.5
+6.2 22.5
+5.6 22.6
+5.0 22.6
+4.3 22.6
+3.6 22.6
+2.9 22.6
+2.1 22.6
+1.4 22.6
+0.6 22.5
-0.2 22.5
-1.0 22.4
-1.7 22.3
-2.5 22.2
-3.1 22.0
-3.8 21.9
-4.3 21.7
-4.7 21.5
-5.0 21.3
-4.9 21.1
-4.6 20.9
-3.9 20.8
-2.9 21.0
-1.8 21.2
-0.6 21.4
+0.5 21.6
+1.4 21.8
+2.1 22.0
+2.6 22.1
+2.9 22.3
+3.0 22.4
+2.9 22.5
+2.7 22.6
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T

Peri.

Node

Incl.

a

m1

09
09
09
09
08

08
08
08
08
08

08
08
09
09
09

09
09
09
10
10

18.
14.
08.
02.
97.

o1.
48.
46.
45.
47.

o1,
96.
02.
10.
19.

29.
40.
92.
04.
16.

29.
42.
99.
08.
21.

35.
48.
01.
14.
2].

40.
93.
05.
16.
28.

38.
47.
96.
03.
08.

13.
15.
16.
14.
12.

C/2014 W11 (PANSTARRS)

= 2015 June
= 2015 June
= 225. 63064
295.93678

12. 70572

21.0

1T

17.28026 TT

2000.0
3.4269676 AU

6.4 +5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

67 +11 12.
27 +10 53.
81 +10 40.
85 +10 32.
02 +10 26

96 +10 22.
20 +10 17
09 +10 10.
85 +10 00.
52 +09 45.

01 +09 25.
19 +09 00.
86 +08 28.
84 +07 50.
93 +07 05.

96 +06 15.
16 +05 18.
20 +04 14.
15 +03 06.
52 +01 52.

21 +00 33.
14 -00 50.
26 -02 17
51 -03 47.
83 -05 20.

19 -06 55.
93 -08 32.
81 -10 09.
98 -11 41.
99 -13 24.

11 =15 00.
26 -16 35.
36 -18 08.
98 -19 38.
00 -21 04.

29 -22 2].
10 =23 46.
06 -25 00.
19 -26 09.
91 -27 11.

05 -28 06.
46 -28 53.
08 -29 31.
90 -29 57.
07 -30 11.

O OoINO ~NhJdo ~NNDoOHOOoOHW

—_—— OO —

N O — ~J00 DD LWOoO OO O©—=—= 01 e~ Ne Xd AR =2ON

Delta

. 155
. 668
.610
. 980
. 581

. 609
. 663
139
. 833
941

. 059
183
311
439
. 566

. 689
. 808
. 920
. 024
120

. 207
. 284
. 349
. 404
. 446

471
. 494
. 499
. 490
. 468

433
. 385
. 324
. 252
. 168

075
974
. 867
. 156
. 644

. 534
. 430
. 335
. 253
189

WWWwwWw WWWwwhpH B S A B R S A A DDS AP WLWW WWWwWwW NNNNN NNNNN

PLWWEL WWKWWLW WWWWW WWWWW WWWWHK WWWWE WWKWWLW WWWWW WWWLWw

r

628
605
983
962
942

924
508
493
479
467

45]
448
440
434
430

428
42]
428
430
434

440
44]
456
466
478

492
907
923
941
961

981
603
627
651
677

104
132
162
192
823

855
889
923
958
993

- 113 -

Daily motion
m

-0.44 -1.9
-0.55 -1.3
-0.60 -0.8
-0.58 -0.5
-0.51 -0.4
-0.38 -0.5
-0.21 0.7
-0.02 -1.0
+0.17 -1.5
+0.35 -2.0
+0.92 -2.6
+0.6/ -3.2
+0.80 -3.8
+0.91 -4.5
+1.00 -5.1
+1.08 -5.7
+1.14 -6.3
+1.20 -6.9
+1.24 -1.4
+1.27 -1.9
+1.29 -8.3
+1.31 8.7
+1.32 9.0
+1.33 -9.3
+1.34 -9.5
+1.33 9.7
+1.33 9.7
+1.32 -9.8
+1.30 -9.7
+1.28 -9.6
+1.25 -9.5
+1.21 9.3
+1.16 9.0
+1.10 -8.7
+1.03 -8.3
+0.94 -7.9
+0.84 -1.4
+0.71 -6.9
+0.57 6.2
+0.41 -5.5
+0.24 4.7
+0.06 -3.7
-0.12 -2.6
-0.28 -1.4
-0.42 -0.1

e = 0.6499456
a= 9.7898144 AU
n= 0.03217677
P = 30.63 years

=A

—_—— —_—— —_—— —_—— —_—— —_—— —_——

_____
NN 000 000N NN NN NN NN I OO0 oo
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Elong.

148. 3
159.
169.
173.
164.

153.
143.
132.
123.
113.

105.
96.
88.
81.
14.

67.
60.
94.
48.
42.

—wWoooH O ~NO o0 —00 GIRON
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15.
21,

2].
33.
40.
47.
94,

61.

16.
84.
92.

101.
110.
119.
129.
138.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T

Peri.
Node
Incl.

q
H =

R.A. (

h m
00 10.
00 18.
00 28.
00 40.
00 54.

—_ —_ —_
[{ej{oNeooNeooNeo] NS ocIoThnD WNON —
N
~

—_

NN —
[eXeXei]
—
w

P/2009 WX51 (Catalina)

= 2015 June 27.0 TT

= 2015 June 25.27240 TT

= 118.08178

= 31.68150 2000.0

= 9.60043

= 0.7962626 AU

19.8 , G=0.15

2000) Decl. Delta r
89 +00 17.3 2.372 2.329
83 +01 34.3 2.418 2.237
74 +03 02.8 2.453 2.143
50 +04 42.1 2.473 2.046
04 +06 31.3 2.479 1.948
.37 +08 29.7 2.470 1.847
.56 +10 36.7 2.445 1.744
.75 +12 51.4 2.405 1.639
.21 415 12.6  2.351 1.532
.26 +17 38.5 2.284 1.424
.39 420 06.0 2.206 1.316
.19 422 30.6 2.119 1.209
.32 424 44.6  2.025 1.105
.50 +26 36.3 1.928 1.007
.14 427 49.0 1.831 0.920
.04 +28 01.7 1.738 0. 851
.96 +26 52.9 1.654 0.808
.64 +24 09.8 1.584 0.797
.45 +19 55.8 1.535 0.820
.49 +14 32.0 1.515 0.872
.80 +08 30.7 1.528 0.948
.22 +02 24.8 1.574 1.039
.03 -03 20.3 1.651 1.140
.62 -08 29.0 1.753 1.245
.42 -12 55.4 1.877 1.353
.84 -16 39.6 2.016 1.461
.23 -19 45.1  2.166 1.569
.85 -2216.3 2.322 1.675
.96 -24 17.9 2.480 1.779
.73 -2554.3 2.638 1.882
.27 -27 08.9 2.792 1.982
.70 -28 04.9 2.940 2.080
.08 -28 45.0 3.078 2.175
.45 -29 11.4 3.206 2.268
.84 -29 26.2 3.322 2.359
.25 -29 31.1  3.423 2.448
.68 -29 27.9 3.508 2.535
.14 -29 18.1  3.576 2.620
.59 -29 03.3 3.627 2.702
.02 -28 44.9 3.660 2.783
.40 -28 24.4  3.675 2.862
.67 -28 03.2 3.672 2.938
.81 -27 42.7 3.652 3.014
.74 -27 24.4  3.616 3.087
37 -27 09.7 3.564 3.158

- 174 -

e = 0.7410912
a= 3.0754559 AU
n= 0.18274261
P= 539 years
Variation v
for T=+1 day

-0.31 -4.2

-0.32 -4.4

-0.35 -4.6

-0.39 -4.9

-0.43 5.3

-0.50 5.7

-0.58 -6.2

-0.68 -6.7

-0.81 -7.3

-0.97 -7.8

-1.18 -8.1 23.0
-1.43 -8.2 22.7
-1.75 -7.8 22.4
-2.13 -6.5 22.1
-2.54 -3.9 21.9
-2.92 +0.3 21.8
-3.21 +6.0 21.7
-3.31 +12.5 21.7
-3.25 +18.5 21.8
-3.08 +22.8 22.0
-2.85 +24.8 22.2
-2.62 +24.7 22.4
-2.40 +23.0 22.7
-2.18 +20.3 22.9
-1.99 +17.3 .
-1.80 +14.4

-1.63 +11.7

-1.48 +9.4

-1.34 +7.4

-1.21  +5.8

-1.09 +4.4

-0.98 +3.4

-0.89 +2.5

-0.80 +1.8

-0.72 +1.2

-0.65 +0.7

-0.59 +0.4

-0.53 +0.1

-0.48 -0.1

-0.44 -0.3

-0.40 -0.5

-0.37 -0.6

-0.34 -0.7

-0.32 -0.8

-0.30 -0.9

Mot. /PA

14
17
20
23
25

28
31
34

37.
41.

45.
90.
99.
61.
67.

13.
18.
81.
82.
80.

11.
1.
65.
99.
93.

48.
44,
40.
317.
35.

33.
31.
29.
28.
26.

.2/ 51
.3/ 59
.2/ 60
.0/ 61
1/ 62

.4/ 63
.2/ 64
.3/ 65
5/ 66
2/ 68

4/ 10
1/ 173
4/ 16
3/ 81
4/ 86

4/ 92
4/ 99
6/105
5/111
9/115

[=2)
~
—
o~

Elong.

o

15.5

67.
60.
93.
47].

41.
36.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

H=16.6

233P/La Sagra

= 2015 June
2015 June
27. 24826
74.96774
11. 27860
1. 7865357

, G=20.1

R.A. (2000) Decl.

h

m

00 34.
00 46.

00
01
01

01
02
02
02
03

03
03
04
04
05

05
06
06
07
07

99.
14.
30.

47.
06.
25.
46.
09.

32.
9].
22.
49.
16.

45.
14.
43.
12.
41.

10.
38.
05.
32.
97.

22.
45.
08.
30.
o1,

11.
30.
48.
05.
21.

35.
48.
00.
09.
17.

22.
24.
24.
21.
15.

94 -04 49.
13 =02 37.
37 -00 20.
09 +02 01.
17 +04 25.

99 +06 51.
15 +09 17
95 +11 41.
96 +14 02.
14 +16 16

o1 +18 23.
04 +20 20.
67 +22 04.
35 +23 33.
95 +24 45.

29 +25 39.
20 +26 13.
43 +26 26.
11 +26 18.
81 +25 50.

49 +25 03.
99 +23 58.
85 +22 39.
29 +21 07.
19 +19 25.

36 +17 31.
96 +15 43.
63 +13 48.
37 +11 53.
21 +10 00.

13 +08 12.
13 +06 30.
16 +04 55.
16 +03 30.
03 +02 15.

63 +01 12.
81 +00 21.
34 -00 15.
98 -00 39.
47 -00 49.

93 -00 45.
90 -00 29.
43 -00 01.
09 +00 34.
16 +01 14.
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21.0
25. 4411

2000. 0
AU

5

Delta

2.18]
2.264
2.336
2.403
2.464

.018
. 566
. 608
. 643
.674

. 100
121
139
. 155
. 167

118
. 181
195
. 801
. 807

. 811
. 814
. 815
. 814
. 810

. 803
. 192
. 116
. 154
. 126

. 692
. 650
. 601
. 545
. 481

.410
. 334
. 252
. 168
. 084

. 001
. 924
. 857
. 805
L1172
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1T
11T

r

220
178
137
098
060

023
. 989
. 956
. 925
. 897

. 812
. 850
. 830
. 814
. 802

. 193
. 188
181
. 189
. 195

. 805
. 819
. 836
. 856
. 880

. 906
. 935
. 966
.999
034

072
110
150
191
233

275
319
. 362
2. 406
2. 451

2.495
2.540
2.584
2.628
2.613

—_ —_ _— e N NN DN NN

—_

RN RN N
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S O O

0.4107632
3.0319486 AU
0. 18669011
b.28 years
motion V
+13.1 21.2
+13.7 21.2
+14.2 21.2
+14.5 21.2
+14.6 21.2
+14.6 21.2
+14.4 21.2
+14.0 21.1
+13.5 21.1
+12.7 21.0
+11.7 20.9
+10.4 20.9
+8.9 20.8
+7.2 20.7
+5.4 20.6
+3.4 20.6
+1.3 20.5
-0.8 20.4
-2.8 20.4
-4.7 20.4
-6.4 20.5
-7.9 20.6
-9.2 20.7
-10.2 20.8
-10.9 20.8
-11.3 20.9
-11.5 21.0
-11.5 21.1
-11.3 21.2
-10.8 21.2
-10.2 21.3
-9.4 21.3
-8.5 21.4
-1.5 21.4
-6.3 21.4
5.1 21.4
-3.8 21.4
-2.4 21.4
-1.0 21.3
+0.4 21.2
+1.7 21.2
+2.8 21.1
+3.6 20.9
+4.0 20.8
+3.9 20.7
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108.
117.
127.
137.
148.
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T

Peri.
Node
Incl.

a

P/2008 S1 (Catalina-McNaught)
= 2015 June 27.0 1T

= 2015 July 2.77274 1T

= 203. 66552

= 111.36268 2000.0

= 15.07381

1.1967414 AU

S O O

ml = 16.0 + 5 log(Delta) + 12.5 log(r)
R. A. (2000) Decl.

h m
38.
58.
18.
39.
01.

24.
48.
13.
40.
10.

41.
16.
93.
34.
19.

05.
93.
38.
21.
99.

32.
99.
21.
37.
48.

93.
93.
47.
37.
25.

11.
99.
49.
43.
39.

39.
42.
46.
93.
01.

10.
20.
31.
43.
99.
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88 -06

24 -07
37 -08
33 -08
22 -09

13 -09
23 -09
13 -09
89 -09
05 -08

64 -08
08 -07
19 -07
97 -06
32 -05

93 -05
13 -04
89 -04
39 -04
37 -04

13 -05
48 -05
36 -06
11 -07
52 -08

68 -10
23 -11
61 -12
69 -12
06 -12

11 -12
47 -10
15 -09
21 -07
93 -05

10 -03
11 =00
13 +01
20 +03
16 +04

35 +06
52 +08
49 +09
10 +11
21 +12

45.
35.
16.
49.
14.

28.
34.
29.
16.
94.

25.
o1,
13.
34.
96.

24.
60.
45.
43.
94.

18.
96.
47.
49.
60.

14.
24.
20.
o1,
48.

08.
94.
13.
15.
09.

01.
94.
07.
04.
94.

38.
15.
44,
07.
22.
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elta

141
o171
. 393
214
. 037

. 864
. 697
. 536
. 385
. 243

114
999
.900
817
. 154

. 110
. 684
.676
. 680
. 693

111
. 130
141
. 163
175

. 188
. 802
. 822
. 854
. 901

967
. 054
. 164
. 295
. 444

611
191
. 982
. 181
. 385

. 992
199
. 004
. 204
. 398

—_ —_ —_ —_

—_

NN

PPN PPN PN ——

r

312
233
152
072

. 991

910
. 829
. 149
671
. 994

. 521
. 451
. 387
. 329
. 280

. 241
214
. 199
. 198
211

. 236
213
. 321
3178
. 441

.510
. 583
. 659
131
. 816

. 897
978

059
140
220

300
379
45]
934
611

686
160
833
905
976
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0. 6653652
3.5762610 AU
0. 14573379
6. 76 years

Variation
for T=+1 day
-0.98 +5.8
-1.10 +6.2
-1.23 +6.7
-1.39 +7.1
-1.58 +7.5
-1.80 +7.9
-2.05 +8.2
-2.34 +8.5
-2.68 +8.6
-3.06 +8.6
-3.48 +8.3
-3.92 +7.6
-4.34 +6.3
-4.68 +4.3
-4.85 +1.4
-4.79 -2.2
-4.47 6.4
-3.97 -10.8
-3.40 -15.2
-2.87 -19.2
-2.44 -22.7
-2.15 -25.8
-1.98 -28.4
-1.93 -30.5
-1.98 -32.2
-2.11 -33.4
-2.30 -33.7
-2.51 -33.0
-2.68 -31.1
-2.76 -28.2
-2.73 -24.7
-2.59 -21.1
-2.37 -17.8
-2.13 -15.0
-1.89 -12.7
-1.66 -10.8
-1.47 -9.3
-1.30 -8.1
-1.15 -7.0
-1.03 -6.1
-0.93 5.4
-0.84 -4.7
-0.76 -4.2
-0.69 -3.7
-0.64 -3.3

—_—— —_—— —_—— —_——

N
—_

NN NN
NN —

PPN HHOPSD DO DN
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Mot. /PA

29.
30.
31.
32.
33.

35.
37.
40.
43.
46.

o1,
96.
61.
66.
69.

10.
68.
63.
96.
49.

41.
33.
25.
17.
10.

1
10.
14.
18.
20.

.5/292
.5/305
. 3/320
.5/339
. 8/358

.2/ 16
1/ 30
.2/ 40
.2/ 47
.2/ 53

.0/ 57
.6/ 61
.0/ 64
.3/ 67
.5/ 69

—_—— —_——

O© O O©oooo ~No oW NWOoIJ©

—_——

2/100
2/ 98
3/ 96
5/ 95
9/ 93

7/ 91
7/ 90
2/ 89
2/ 88
9/ 817

2/ 81
2/ 81
5/ 81
2/ 81
6/ 88

6/ 89
4/ 89
5/ 90
8/ 91
0/ 93

0/ 96
0/ 99
1/105
5/114
6/134

0/185
0/236
9/258
5/211
0/281

94.
99.
64.
68.
13.

11.
81.
84.
817.
89.

91.
92.
93.
92.
91.

90.
88.
81.
817.
88.

89.
92.
96.
101.
107.

114.
122.
130.
139.
146.

151.
150.
146.
139.
131.

123.
115.
107.
99.
91.

84.
11.
10.
63.
97,

Elong.
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Comet C/2014 Q1 (PANSTARRS)

Epoch = 2015 June 27.0 1T
T 2015 July 6.51228 TT

Peri. = 120.05267

Node = 8.76269 2000.0
Incl. = 43.10781

q = 0.3145604 AU

e = 0.9996990

ml = 7.2 +5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.

2015/16 h m o m : 0

Jan. 8 22 56.57 -21 27.8 3.738 3.215 +0.60 +9.8 15.1 51.2
Jan. 18 23 02.59 -19 50.2 3.728 3.08 +0.73 +10.3 15.0 43.2
Jan. 28 23 09.85 -18 07.4 3.698 2.953 +0.84 +10.8 14.7 35.6
Feb. 7 23 18.23 -16 19.3 3.647 2.818 +0.94 +11.4 14.5 28.3
Feb. 17 23 27.65 -14 25.5 3.575 2.680 +1.04 +12.0 14.2 21.5
Feb. 27 23 38.07 -12 25.3 3.481 2.539 +1.14 +12.8 14.0 15.2
Mar. 9 23 49.45-1017.6 3.365 2.394 +1.24 +13.7 13.6 10.1
Mar. 19 00 01.85 -08 01.0 3.229 2.246 +1.35 +14.7 13.3 1.6
Mar. 29 00 15.37 -05 33.5 3.072 2.093 +1.48 +16.1 12.8 9.2
Apr. 8 00 30.18 -02 52.6 2.897 1.936 +1.64 +17.8 12.4 13.1
Apr. 18 00 46.60 +00 05.5 2.706 1.773 +1.85 +20.0 11.8 17.3
Apr. 28 01 05.12 +03 25.7 2.502 1.604 +2.14 +22.9 11.2 21.1
May 8 01 26.52 +07 14.9 2.287 1.428 +2.56 +26.7 10.5 24.3
May 18 01 52.17 +11 41.8 2.067 1.244 +3.22 +31.4 9.7 26.3
May 28 02 24.40 +16 56.3 1.849 1.051 +4.31 +36.6 8.8 27.0
June 7 03 07.47 +23 02.6 1.642 0.847 +6.18 +39.1 7.6 25.4
June 17 04 09.30 +29 33.8 1.465 0.633 +9.23 +27.2 6.0 21.1
June 27 05 41.62 +34 06.0 1.334 0.423 +11.79 -25.6 4.1 13.8
July 7 07 39.51 +29 49.8 1.247 0.315 +9.00 -88.8 2.7 11.0
July 17 09 09.50 +15 01.6 1.186 0.442 +5.91 -94.5 4.0 21.4
July 27 10 08.65 -00 43.2 1.208 0.654 +4.6/ -78.5 5.8 32.8
Aug. 6 10 55.39 -13 48.0 1.306 0.867 +4.09 -60.3 7.2 41.6
Aug. 16 11 36.27 -23 51.1 1.455 1.070 +3.74 -45.3 8.3 47.3
Aug. 26 12 13.69 -31 24.0 1.635 1.262 +3.51 -34.1 9.3 50.5
Sept. 5 12 48.76 -37 04.8 1.833 1.445 +3.33 -26.0 10.1 51.8
Sept. 15 13 22.10 -41 24.7 2.041 1.621 +3.20 -20.1 10.8 51.6
Sept.25 13 54.07 -44 46.0 2.253 1.789 +3.08 -15.8 11.5 50.3
Oct. 5 14 24.90 -47 23.9 2.466 1.951 +2.99 -12.5 12.1 48.4
Oct. 15 14 54.75-49 29.3 2.676 2.108 +2.90 -10.0 12.6 45.9
Oct. 25 15 23.70 -51 09.6 2.880 2.260 +2.81 -8.1 13.0 43.2
Nov. 4 1551.79 -52 30.1 3.076 2.408 +2.73 -6.5 13.5 40.4
Nov. 14 16 19.05 -53 35.0 3.262 2.552 +2.64 -5.2 13.8 3].7
Nov. 24 16 45.45 54 27.4 3.437 2.693 +2.55 -4.3 14.2 35.3
Dec. 4 17 10.95-5510.0 3.599 2.831 +2.46 -3.5 14.5 33.6
Dec. 14 17 35.54 -55 45.0 3.746 2.966 +2.36 -2.9 14.8 32.7
Dec. 24 17 59.14 -56 14.4 3.878 3.098 +2.26 -2.6 15.1 32.8
Jan. 3 18 21.72 -56 40.1 3.993 3.227 +2.15 -2.4 15.3 34.2
Jan. 13 18 43.24 -57 04.0 4.092 3.35 +2.04 -2.4 15.5 36.7
Jan. 23 19 03.62 -57 27.8 4.174 3.480 +1.92 -2.5 15.7 40.2
Feb. 2 19 22.84 -57 53.0 4.239 3.603 +1.80 -2.8 15.9 44.5
Feb. 12 19 40.83 -58 21.5 4.289 3.725 +1.6/ -3.3 16.1 49.6
Feb. 22 19 57.51 -58 54.7 4.323 3.844 +1.53 -3.9 16.2 55.1
Mar. 3 20 12.82 -59 34.0 4.345 3.962 +1.38 -4.7 16.4 61.1
Mar. 13 20 26.64 —60 20.7 4.356 4.079 +1.22 -5.5 16.5 67.4
Mar. 23 20 38.81 -61 15.8 4.358 4.194 +1.03 6.4 16.6 /4.0
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

221P/LINEAR

= 2015 June
= 2015 July
39. 94803
229. 75727
11. 42323

2

1.0

1T

11.63659 TT

2000.0

1.7582906 AU

S O O

ml = 13.2 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

h

m

14 07.
14 25.
14 42.

14
15

NN — —_ —_ —_ —_ —_
OO OO © 00 00 00 ! NS SOHOOOOHOOD SOHOOOOHOOD [erNarRdpRdaNdy)

NS
—_

NNN NN
NN ——

N NN
W LN

98.
15.

31.
46.
99.
11.
20.

2].
31.
32.
31.
2].

24.
21.
20.
23.
28.

37.
48.
02.
18.
35.

94.
14.
35.
96.
18.

39.
01.
22.
43.
04.

24.
44,
03.
22.
40.

98.
16.
33.

23 49.
00 05.

89 -19 48.
03 -21 03.
10 -22 09.
97 -23 05.
44 -23 49.

24 -24 20.
09 -24 34.
61 -24 31.
35 -24 08.
89 -23 22.

19 =22 13.
13 =20 38.
11 -18 40.
10 =16 23.
18 -13 58.

06 -11 38.
30 -09 37.
11 -08 05.
03 -07 07.
50 -06 40.

09 -06 39.
50 -06 58.
35 -07 29.
2] -08 07.
88 -08 47.

82 -09 22.
19 -09 52.
91 -10 12.
11 -10 21.
20 -10 18.

17 =10 03.
28 -09 36.
60 -08 58.
61 -08 09.
26 -07 10.

49 -06 03.
2] -04 48.
98 -03 27.
42 -02 02.
19 -00 33.

10 +00 58.
15 +02 30.
16 +04 04.
14 +05 36.
88 +07 07.
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D

2
2
2
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elta

. 496
. 331
. 166
. 002
842

. 687
. 539
. 398
. 267
. 148

. 042
. 952
. 880
. 821
. 195

. 184
193
. 820
. 862
.918

. 984
. 060
. 145
231
. 336

. 443
. 556
675
199
.929

. 063
. 200
339
. 480
. 621

. 159
. 895
.027
153
212

. 382
. 483
513
. 652
Ay

—_ —_ —_

—_

TN NN

A A

r

362
311
261
212
165

118
073
030
989

. 951

915
. 882
. 852
. 826
. 804

. 186
112
. 163
. 159
. 159

. 164
113
181
. 806
. 828

. 854
. 884
917
. 953
. 992

033
076
121
168
216

265
315
365
416
468

920
972
624
676
129
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0.4917868
3.4597500 AU
0. 15315705
6.44 years

Daily motion

+1
+1
+1
+1
+1

+1
+1
+1

m

a
11
.69
. 65
.58

.48
.35
17
+0.
+0.

.39
.10
.16
.33
.37

.28
.06
.23
)
. 86

.14
.38
.99
.16
.89

.00
.07
12
.15

.

1
A

95
69

wor o

.10
.07
.02

.98
.93
. 88
. 84
.19

)
.10
. 66
.61
Y
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17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 162P/Siding Spring

Epoch = 2015 June
T = 2015 July
Peri. = 356. 40945
Node = 31.21293
Incl. = 27.78633
q =

R.A. (2000) Decl.

h m o
19 09.96 -41 13
19 37.03 -40 36
20 04.83 -39 43.
20 33.17 -38 32.
21 01.89 -37 01.

21 30.82 -35 09.
21 59.83 -32 56.
22 28.82 -30 20.
22 51.70 -27 23.
23 26.42 -24 02.

23 55.01 -20 20.
00 23.50 -16 18.
00 51.96 -11 57.
01 20.52 -07 19.
01 49.35 -02 28.

02 18.63 +02 30.
02 48.62 +07 33.
03 19.55 +12 33.
03 51.64 +17 24.
04 25.09 +21 57.

04 59.93 +26 07.
05 36.04 +29 45.
06 13.09 +32 47.
06 50.52 +35 13.
07 27.62 +37 01.

08 03.68 +38 17
08 37.99 +39 07.
09 10.06 +39 38.
09 39.53 +39 59.
10 06.15 +40 16

0 29.80 +40 37.
? 90. 34 +41 09.
1
1

— O woIWw

07.57 +41 56.
21.25 +43 01.
30.98 +44 26.

11 36.24 +46 08.
11 36.50 +48 04.
11 31.23 +50 02.
11 20. 35 +51 48.
11 04.58 +53 07.

10 45.70 +53 45.
10 26. 35 +53 35.
10 09. 11 +52 40.
09 55.67 +51 09.
09 46.68 +49 14.
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27.0
11.9910

2000.0

1. 2373503 AU
H=13.4, G=0.15

Delta

197
113
021
. 922
. 819

112
. 604
. 497
. 392
. 291

. 196
107
. 026
. 954
. 891

. 837
192
. 156
129
. 110

. 697
. 691
. 690
. 691
. 695

. 698
. 100
. 100
. 696
. 687

.674
. 657
. 637
. 615
. 593

.016
. 066
. 066
. 583
. 618

.674
. 152
. 852
973
112
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0.5951382
3.0562288 AU
0. 18446980
5. 34 years

motion

+3.
+b.
+7.
+9.
+11.

+13.
+15.
+17.
+20.
+22.

+24.
+26.
+217.
+29.
+29.

+30.
+30.
+29.
+27.
+24.

+21.
+18.
+14.
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+7.

+b.
+3.
+2.
+1.

+2.

+3.
+4.
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Comet P/2004 FY140 (LINEAR)

Epoch = 2015 June 27.0 1T
T = 2015 July 24.72545 TT

Peri. = 241.94953 e = 0.1703247
Node = 326.78626 2000.0 a= 4.8926226 AU
Incl. = 2.13697 n= 0.09107339
q = 4.0592881 AU P = 10.82 years

H=14.0, G=10.15
Oh TT  R.A. (2000) Decl. Delta r Variation v Mot. /PA  Elong.

2015/16 h m o for T=+1 day ’ o o

Jan. 8 13 00.66 -07 53.2 3.996 4.118 -0.47 +3.1 20.9 6.7/117 90.2
Jan. 18 13 04.67 -08 23.8 3.838 4.112 -0.50 +3.3 20.8 4.5/120 99.2
Jan. 28 13 07.30 -08 46.3 3.684 4.107 -0.52 +3.4 20.7 2.2/129 108.7
Feb. 7 13 08.44 -08 59.9 3.539 4.102 -0.54 +3.5 20.5 0.7/235 118.4
Feb. 17 13 08.03 -09 04.1 3.407 4.097 -0.57 +3.7 20.4 2.9/280 128.6
Feb. 27 13 06.08 -08 58.8 3.292 4.092 -0.59 +3.8 20.3 5.2/286 139.2
Mar. 9 13 02.73 -08 44.4 3.198 4.088 -0.61 +4.0 20.1 7.0/288 150.0
Mar. 19 12 58.22 -08 22.1 3.129 4.084 -0.62 +4.1 19.9 8.3/290 161.1
Mar. 29 12 52.94 -07 53.7 3.089 4.080 -0.63 +4.2 19.7 8.9/291 172.3
Apr. 8 12 47.36 -07 21.9 3.078 4.077 -0.63 +4.2 19.7 8.7/292 175.6
Apr. 18 12 41.96 -06 49.6 3.097 4.074 -0.62 +4.2 19.9 7.7/293 164.17
Apr. 28 12 37.23 -06 20.0 3.144 4.071 -0.61 +4.2 20.0 6.0/294 153.8
May 8 12 33.54 -0555.8 3.216 4.069 -0.59 +4.1 20.2 3.9/295 143.1
May 18 12 31.15-0538.9 3.311 4.066 -0.57 +4.0 20.3 1.6/301 132.8
May 28 12 30.23 -05 30.6 3.424 4.064 -0.55 +3.8 20.4 0.8/ 96 122.9
June 7 12 30.79 -05 31.4 3.550 4.063 -0.53 +3.7 20.6 3.2/108 113.5
June 17 12 32.81 -05 41.3 3.687 4.061 -0.51 +3.5 20.7 5.4/110 104.5
June 27 12 36.20 -05 59.9 3.829 4.060 -0.49 +3.4 20.8 7.4/111 95.8
July 7 12 40.84 -06 26.5 3.975 4.060 -0.47 +3.2 20.9 9.2/112 871.5
July 17 12 46.61 -07 00.2 4.119 4.059 -0.46 +3.1 20.9 10.9/112 79.5
July 27 12 53.39 -07 40.2 4.260 4.059 -0.44 +3.0 21.0 12.3/112 71.8
Aug. 6 13 01.06 -08 25.5 4.395 4.060 -0.43 +2.9 21.0 13.5/112 64.3
Aug. 16 13 09.51 -09 15.3 4.523 4.060 -0.43 +2.8 21.0 14.5/112 56.9
Aug. 26 13 18.66 -10 08.7 4.640 4.061 -0.42 +2.7 21.1 15.4/112 49.7
Sept. b 13 28.40 -11 04.9 4.746 4.062 -0.41 +2.6 21.1 16.2/111 42.7
Sept.15 13 38.66 -12 03.0 4.838 4.063 -0.41 +2.5 21.0 16.8/111 35.6
Sept.25 13 49.38 -13 02.3 4.917 4.065 -0.41 +2.4 21.0 17.3/111 28.7
Oct. 5 14 00.48 -14 02.1 4.979 4.067 -0.41 +2.3 21.0 17.6/110 21.8
Oct. 15 14 11.90 -1501.7 5.026 4.070 -0.41 +2.2 20.9 17.9/110 14.8
Oct. 25 14 23.57 -16 00.5 5.055 4.072 -0.41 +2.1 20.8 18.0/109 8.0
Nov. 4 14 35.42 -16 57.8 5.066 4.075 -0.41 +2.0 20.7 18.0/108 1.8
Nov. 14 14 47.39 -17 53.1 5.060 4.078 -0.42 +1.9 20.8 17.9/108 6.5
Nov. 24 14 59.38 -18 45.9 5.036 4.082 -0.42 +1.8 20.9 17.6/107 13.5
Dec. 4 15 11.33 -1935.7 4.994 4086 -0.43 +1.7 21.0 17.3/106 20.6
Dec. 14 15 23.14 -20 22.3 4.934 4.090 -0.43 +1.6 21.0 16.8/105 27.9
Dec. 24 15 34.69 -21 05.2 4.858 4.094 -0.44 +1.5 21.1 16.1/105 35.2
Jan. 3 15 45.88 -21 44.4 4.767 4.099 -0.45 +1.4 21.1 15.3/104 42.7
Jan. 13 15 56.58 -22 19.6 4.661 4.104 -0.46 +1.3 21.1 14.3/103 50.4
Jan. 23 16 06.64 -22 50.9 4.542 4.109 -0.47 +1.2 21.1 13.1/103 58.2
Feb. 2 16 15.93 -23 18.4 4.414 4115 -0.49 +1.2 21.0 11.7/102 66.1
Feb. 12 16 24.27 -23 42.1 4.276 4.120 -0.50 +1.1 21.0 10.1/102 74.3
Feb. 22 16 31.49 -24 02.3 4.134 4.127 -0.52 +1.0 20.9 8.3/102 82.7
Mar. 3 16 37.44 -24 19.2 3.989 4.133 -0.54 +1.0 20.9 6.3/103 91.4
Mar. 13 16 41.93 -24 32.9 3.844 4.139 -0.56 +0.9 20.8 4.1/105 100.3
Mar. 23 16 44.83 -24 43.4 3.704 4.146 -0.59 +0.9 20.7 1.8/115 109.6
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

1

140P/Bowe | |-Ski ff

= 2015 June
= 2015 Aug.
172. 94770
343. 39444

3.82132

©

R.A. (2000) Decl.

04
04
04
04
04

04

04
05
05

05
06
06
06
07

07
07
08
08
09

h

26.17 +27 07.
9219 +26 44.

m

21.
23.
2].

35.
04 45.
98.
12.
29.

47.
07.
2].
49.
12.

35.
99.
23.
48.
12.

36.
00.
23.
46.
09.

32.
94.
16.
38.
99.

20.
41.
01.
20.
39.

98.
15.
32.
47.
02.

14.
16 25.
16 33.
16 40.
16 43.

09 +26 25.
00 +26 11.
85 +26 04.

49 +26 02.
10 +26 04.
22 +26 07.
85 +26 10.
34 +26 11.

49 +26 06.
10 +25 53.
94 +25 32.
84 +24 59.
57 +24 13.

94 +23 14.
11 +22 01.
86 +20 34.
06 +18 52.
24 +16 58.

28 +14 52.
10 +12 36.
66 +10 12.
91 +07 42.
82 +05 07.

42 +02 30.
68 -00 06.
62 -02 41.
25 -05 12.
94 -07 38.

49 -09 57.
08 -12 08.
23 -14 10.
90 -16 02.
99 -17 45.

38 -19 17
95 -20 39.
99 -21 51.
96 -22 54.
03 -23 48.

91 -24
18 -25
80 -25
14 -26
99 -26 39.
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27.0

1T

8.64994 TT

2000.0

1.9877551 AU
.6 +5 log(Delta) + 17.5 log(r)

Delta

2.013
2.045
2.094
2.154
2.222

POPIPOION PN PN PPN

POPOPOMON PN PPN PN N ==

r

850
188
126
666
606

948
491
436
383
332

283
23]
194
154
118

086
058
034
015
001

. 992
. 988
. 989

996
007

023
045
070
100
135

172
214
258
305
355

407
461
917
975
634

694
155
817
879
943
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.42
.42
.40

.38
. 36
.32
.29
.26

.23
.19
.16
13
.10

.06
.02
.97
.91
. 84

.76
54
41
.25

.07
. 86
.63
.39
12

0.6919909
6. 4535597 AU
0.06011808
16. 39 years
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

12. 4353
2000.0

1. 6995485 AU

Comet 51P/Harrington
Epoch = 2015 June 27.0
T = 2015 Aug.

Peri. = 269.29030

Node = 83.69368

Incl. = 5.42408

q =

1T
o IT

S O O

0. 5424086
3.7141181 AU
0.13769574
7.16 years

ml = 10.6 + 5 log(Delta) + 17.5 log(r (t-70))
R. A. (2000) Decl.

h

18 05
18 25

18 46.
07.
29.

o1.
13.
35.
98.
20.

43.
06.
29.
o1,
14.

37.
99.
21.
43.
03.

23.
41.
96.
09.
19.

24.
26.
24.
19.
13.

06.
01.
99.
99.
02.

08.
15.
25.
36.
49.

03.
17.
32.
03 48.
04 04.42 +20 41.

19
19

19
20
20
20
21

21
22
22
22
23

23
23
00
00
01

01
01
01
02
02

02
02
02
02
02

02
02
01
01
02

02
02
02
02
02

03
03
03

m

.07 -23
.45 -23
31 -23
98 -23
22 -22

15 =22
30 -21
66 -20
15 -19
16 17

46 -16
21 -14
00 -13
80 -11
96 -09

20 -07
63 -06
69 -04
18 -02
82 -01

24 +00
02 +01
63 +02
48 +02
04 +03

80 +03
96 +03
98 +03
64 +03
14 +03

68 +03
68 +04
11 +05
37 +06
43 +07

08 +09
95 +10
68 +11
97 +13
92 +14

12 +16
96 +17
67 +18
33 +19

31,
34,
28,
1.
44.

06.
17.
19.
11.
93.

21.
93.
13.
28.
40.

o1,
03.
18.
39.
09.

10.
16.
09.
46.
10.

21.
23.
21.
22.
31.

94.
31.
23.
2].
41.

01.
26.
92.
18.
43.

04.
22.
34.
41.
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Delta

3. 501
. 401
. 292
174
. 049

919
. 184
. 647
.509
371

234
101
971
. 846
. 126

. 613
. 506
. 406
313
221

. 148
075
. 009
. 951
.902

. 862
. 834
. 822
. 821
. 852

. 898
. 966
. 055
. 162
. 286

. 423
913
132
. 899
071

241
. 425
. 603
2.719
2.952
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r

2.510
2.512
2.455
398
341

285
230
176
124
073

023
.976
. 931
. 889
. 851

. 816
. 185
. 158
. 136
. 119

. 107
. 101
. 100
. 105
115

. 130
. 151
116
. 806
. 840

. 8178
919
963
009
058

109
161
215
269
325

381
2. 495

2.553
2.610
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Daily motion ml

m
+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.

+1

+1
+1
+1
+0.
+0.

04
09
13
16
19

22
24
25
26
2]

28
28
28
28
26

24
21
15
06

.94

.18
.56
.28

96
98

.18
.20
.49
. 65
. 65

.50
.26
.03
31
Y

.19
.97
13
.26
. 36

.44
.01
Y
.61
. 64

-0.
+0.
+1.
+2.
+3.

+4.
+b.
+6.
+7.
+8.

+9.
+10.
+10.
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+10.
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+3.
+2.

+1.
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21,
26.
32.
37.

42.

o1,
96.
60.

64.
68.
12.
16.
80.

84.
87.
91.
95.
99.

104.
108.
114.
120.
127.

135.
144.
154.
163.
170.

166.
157.
147.
138.
129.

121.
113.
106.
98.
92.

85.
19.
12.
66.
60.
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2015/16
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Jan.
Jan.
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Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
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June
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July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.
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Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8
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28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

P/2010 K2 (WISE)
= 2015 June 27.0

= 2015 Aug.
= 334.78965
275. 60372
11.93985
1.2743371 AU

12.7929
2000.0

1T
2 11
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ml = 18.4 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

10 22. 45 -02° 44

h

m

10 19.
10 13.
10 04.

09

09
09
09
09
09

09
09
09
09
09
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10
10
11
11
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93.

40.
28.
17.
09.
06.

07.
12.
21.
33.
49.

08.
30.
99.
22.
92.

24.
98.
35.
13.
92.

32.
11.
90.
2].
03.

36.
08.
38.
05.
32.

96.
20.
42.
03.
23.

42.
01.
18.
36.
92.

95 -03
99 -04
67 -05
29 -05

94 -05
00 -05
30 -04
81 -03
36 -03

20 -02
29 -01
33 -01
97 -01
94 -02

94 -03
19 -04
36 -05
93 -07
24 -08

41 -10
85 -12
34 -14
49 -16
13 =11

44 -18
94 -19
99 —-19
18 -18
28 -18

84 17
43 -15
11 -14
96 -12
16 -10

86 -09
20 -07
34 -05
40 -03
50 -01

14 +00
20 +02
95 +04
05 +06
53 +08

99.
93.
33.
92.

47.
21.
39.
90.
02.

22.
96.
46.
94.
21.

07.
11.
33.
09.
96.

o1,
48.
39.
18.
39.

37.
09.
14.
94.
12.

11.
94.
24.
45.
99.

07.
11.
13.
13.
13.

46.
45.
42.
37.
29.
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. 146
. 589
. 452
. 336
. 245

. 180
141
124
. 126
. 140

163
. 188
213
. 236
. 254

. 268
271
. 282
. 285
. 288

. 292
.300
315
. 340
315

. 423
. 484
. 558
. 646
. 145

. 855
974
.100
. 231
. 366

. 902
. 637
110
. 899
. 022

137
. 244
. 340
. 424
. 496
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r

2.473
2.407
2. 341
213
205

137
. 068
. 998
. 929
. 860

192
125
. 659
. 9596
. 535

479
4271
. 381
. 342
311

. 289
211
215
. 283
. 302

. 330
. 366
. 409
. 459
014

074
. 636
. 101
. 168
. 835

. 904
973
. 043
112
181

249
317
. 383
2. 449
2.515

SN N

—_ —_ —_ —_

—_

PRON NN =

- 183 -

0.5697258
2.9616861 AU
0.19337287
5.10 years

Variation
for T=+1 day
-1.32 +10.3
-1.47 +11.7
-1.60 +13.2
-1.72 +14.8
-1.79 +16.3
-1.80 +17.6
-1.75 +18.3
-1.64 +18.4
-1.51 +18.1
-1.38 +17.3
-1.28 +16.4
-1.21 +15.4
-1.18 +14.5
-1.18 +13.7
-1.22 +13.0
-1.29 +12.5
-1.39 +12.0
-1.52 +11.5
-1.67 +10.9
-1.85 +10.3
-2.04 +9.3
-2.23 +8.1
-2.41 +6.5
-2.55 +4.5
-2.65 +2.2
-2.68 -0.2
-2.64 -2.6
-2.54 4.7
-2.39 6.4
-2.22 -1.7
-2.03 -8.6
-1.84 -9.1
-1.66 -9.2
-1.49 -9.2
-1.34 -8.9
-1.21 -8.5
-1.09 -8.1
-0.99 -7.6
-0.90 -7.1
-0.82 -6.6
-0.76 6.1
-0.70 5.6
-0.65 5.1
-0.61 -4.7
-0.57 -4.3

m1

22.
22.

22.
22.
22.
21.
21.

21.
21.
21.
20.
20.

20.

20.
20.
20.

21.
21.
21.
21.
22.

22.

~ LWOHZIWO coO~JoooOo ~NOONOT ~N©O©—=waol ~N©

Mot. /PA

—_—

—_—

NN — —
oo~ OwW

AR LOW
OOT—~JW

1
—_

94
96

96.
96.

96.
94,
92.
90.
48.

46.
43.
41.
39.
38.

36.

33.
32.
31.

30.
29.
28.
21.
25.

-3/211
.6/237
.9/253
. 1/264
.0/27

.9/2178
.5/285
.2/294
0/313
.2/ 18

/T
.6/ 86
.0/ 92
1/97
.8/ 99

-3/101
.6/103
.6/104
.4/104
.9/104

.9/104
.3/103
.0/101
9/100
9/ 97

1/ 95
1/ 92
8/ 89
1/ 81
3/ 84

1/ 82
9/ 19
8/ 11
9/ 15
2/ T4

5/ 12
1/ T
1/ 69
4/ 68
3/ 61

1/ 67
0/ 66
0/ 66
0/ 65
9/ 65

Elong.

127.7
137.
147.
156.
161.

159.
151.
140.
130.
120.

111.
103.
96.
89.
84.

19.
16.
12.
10.
68.

66.

64.
64.
64.

63.
63.
62.
61.
99.

98.
99.
93.
90.
46.

43.

34.
30.
26.

21,
17.
12.
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Comet 67P/Churyumov-Gerasimenko

%poch = 2015 June 27.0 1T

Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

= 2015 Aug. 13.08318 TT
Peri. = 12.79563 e = 0.6408787
Node = 50.13559 2000.0 a= 3.4619573 AU
Incl. = 7.04024 n= 0.15301060
q = 1.2432626 AU P=6.44 years

ml =10.2 + 5 log(Delta) + 12.5
R.A. (2000) Decl.
95 -23°44 0

20
20
21
21
21

22
22
22
23
23

00
00
00
01
01

02
02
03
04
04

05
06
06
07
07

08
09
09
10
10

—_ —_

— == NN NNNNN N——=—=O

—_

h m

39.
9].
15.
34.
93.

13.
33.
94.
15.
38.

01.
25.
o1,
18.
46.

17.
49.
24.
00.
39.

19.
00.
41.
21.
99.

35.
08.
38.
06.
32.

94.
15.
33.
48.
01.

11.
19.
23.
23.
20.

14.
05.
94.
43.
32.

46 -22
99 -21
26 -19
47 -18

22 -16
o1 -14
41 -12
97 -09
30 -07

o1 -04
11 -01
23 +00
13 +03
66 +07

04 +10
47 +13
05 +16
11 +18
43 +21

99 +22
44 +23
2] +24
12 +24
25 +23

10 +22
36 +20
92 +18
81 +17
09 +15

88 +13
25 +11
19 +10
10 +09
65 +08

84 +07
07 +07
08 +07
64 +07
10 +08

44 +09
44 +10
68 +11
39 +12
87 +13

31.
11.
41.
02.

14.
16.
07.
90.
22.

44,
57,
57,
59,
06.

15.
20.
16.
99.
10.

93.
98.
25.
12.
26.

13.
40.
94.
03.
12.

26.
49.
23.
11.
16.

40.
23.
26.
90.
33.

29.
32.
34.
2].
03.
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— 0000 — —

WO
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elta

3. 500

— == NN NNNNN NN WL WwWwww

—_ —_ —_ —_

—_

. 466
417
. 354
. 218

191
. 095
990
8179
. 163

. 646
. 528
413
. 302
197

. 101
.016
. 942
. 882
. 835

. 801
. 180
110
. 169
174

. 183
193
. 802
. 808
. 808

. 802
. 189
. 167
. 138
. 102

. 660
.616
071
. 531
. 501

. 485
. 491
. 922
. 580
. 668

r

2.9596
2.523
2. 449
2.374
. 298

222
145
. 068
991
.914

. 837
. 162
. 688
. 616
. 5471

. 482
. 423
. 369
. 324
. 281

. 261
. 246
. 244
. 253
215

. 307
. 349
. 400
. 457
. 520

. 587
. 658
131
. 806
. 882

958
036
113
190
266

2.342
2.41]
2.492
2.565
2.638

—_—_— —_—_— —_—_— —_—_— —_—_— — = NN N

PN —

- 184 -

log (r (t-50))

Daily motion

m

+1.
+1.
+1.
+1.
+1.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+3.

+3.
+3.
+3.
+3.
+4. 01

+4.09
+4.08
.99
.81
.99

.33
.06
.19
.93
.28

.04
.19
)
.29
.02

.12
.40
.06
.29
.63

.90
.08
13
.05
. 88

15
81
87
92
97

03
09
16
23
32

43
99
69
85
04

24
46
67
87

=A

+7.
+8.
+9.
+9.
+10.

+11.
+12.
+13.
+14.
+15.

+16.
+17.
+18.
+18.
+18.

+18.
+17.
+15.
+13.
+10.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

P/2009 L2 (Yang—Gao)

= 2015 June 27.0
15.03539 TT

= 2015 Aug.
= 343. 55911
257. 62502
16. 69133
1.4312988 AU

2000.0

1T

S O O

ml = 13.4 + 5 log(Delta) + 17.5 log(r)
R.A. (2000) Decl.
22 -10°13 4

h

m

10 03.
99.
93.
44
33.

22.
11.
03.
98.
97.

00.
06.
17.
31.
47.

07.
29.
93.
20.
48.

18.
90.
22.
96.
30.

04.
38.
12.
45.
17.

48.
17.
45.
12.
38.

03.
26.
48.
09.
29.

21 49,
22 07.
22 24.
22 41.
22 5].

09
09
09
09

09
09
09
08
08

09
09
09
09
09

10
10
10
11
11

—_ —_

© 00 00! ~Nooo1o HwownNnonN

—_

—_
©

20
20
20
21
21

99 —-11
13 -13
24 -13
96 -14

24 -14
15 -13
44 -12
40 -11
23 -10

07 -08
85 -07
28 -07
04 -06
86 -06

43 -06
50 -06
88 -07
33 -08
67 -09

710 -10
16 -11
19 -13
31 -14
35 -15

99 -15
10 -16
34 -16
25 -16
21 -16

04 -15
65 -15
97 -14
99 -12
13 -11

23 -10
93 -08
11 -06
82 -04
93 -03

10 -01
38 +00
82 +02
46 +04
30 +06

45.
02.
96.
21.

15.
39.
39.
25.
07.

93.
90.
02.
30.
17.

22.
45.
24,
16.
20.

31.
46.
00.
09.
09.

9].
30.
47.
47.
30.

9].
10.
09.
96.
34.

03.
25.
41.
93.
02.

08.
46.
41.
36.
30.
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1
1
1.
1
1

elta

. 863
. 104
973
. 465
. 380

. 320
. 283
. 267
. 268
. 281

. 301
321
. 354
. 380
. 406

. 429
. 450
471
. 492
014

. 939
. 569
. 606
. 649
. 101

. 162
. 832
912
999
. 095

197
. 305
Ay
. 531
. 647

. 161
. 8173
. 981
. 084
179

. 266
. 344
.410
. 465
. 507

r

2.511
2.505
2.438
370
303

235
168
101
034
. 968

. 904
. 841
. 180
122
. 667

. 616
910
. 529
. 494
. 467

447
. 435
. 431
. 436
. 450

A1
. 501
. 536
518
. 626

671
133
192
. 853
.916

981
047
113
181
248

316
383
2. 451
2.518
2.584

—_—_— —_—_— —_—_— —_—_— —_—_— NN NN NN

PR PN

- 185 -

0.5936623
3.5224366 AU
0. 14908683
6.61 years

Variation m1
for T=+1 day

-1.31 +9.5 21.9
-1.43 +10.8 21.5
-1.55 +12.2 21.2
-1.63 +13.7 20.8
-1.68 +15.2 20.4
-1.67 +16.4 20.1
-1.62 +17.2 19.8
-1.53 +17.3 19.6
-1.44 +17.0 19.3
-1.35 +16.2 19.1
-1.29 +15.1 18.9
-1.25 +14.0 18.7
-1.24 +12.8 18.4
-1.27 +11.8 18.2
-1.32 +10.7 18.0
-1.39 +9.8 17.8
-1.48 +8.9 17.6
-1.59 +8.1 17.5
-1.71 +71.2 11.3
-1.82 +6.2 17.2
-1.94 +5.2 17.1
-2.04 +4.0 17.1
-2.12  +2.7 17.2
-2.17 +1.3 17.2
-2.19 -0.2 17.4
-2.18 -1.7 17.6
-2.13 3.1 17.8
-2.05 -4.3 18.1
-1.95 -5.4 18.4
-1.83 -6.3 18.7
-1.70 -6.9 19.0
-1.57 -7.3 19.4
-1.45 -7.6 19.7
-1.32 -7.6 20.1
-1.21 -1.5 20.5
-1.10 -7.4 20.8
-1.01 -7.1 21.1
-0.92 -6.8 21.5
-0.85 -6.4 21.8
-0.78 -6.1 22.1
-0.72 5.7 22.4
-0.67 5.3 22.6
-0.63 -4.9 22.9
-0.59 -4.5 }
-0.55 -4.1

Mot. /PA

.1/210
-1/231
.0/247
. 1/260
.5/212

. 1/283
.5/296
.5/315
.0/348
.5/ 30

11.9/ 58
16.2/ 73
20.7/ 82
25.1/ 81
29.2/ 91

33.0/ 94
36.5/ 96
39.7/ 98
42.5/ 99
44.9/100

46.9/100
48.4/100
49.3/ 99
49.8/ 98
49.7/ 97

49.2/ 95
48.4/ 93
47.3/ 91
46.0/ 89
44.5/ 81

43.0/ 85
41.5/ 82
40.1/ 80
38.6/ 78
37.2/ 16

35.9/ 75
34.6/ 13
33.3/ T
32.1/ 10
30.9/ 69

29.7/ 61
28.6/ 66
27.4/ 65
26.3/ 64
25.1/ 63

—_——
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

P/2004 R1 (McNaught)

= 2015 June 27.0
15.24387 TT

= 2015 Aug.
0. 75670
295. 93865
4.90065
0.9766650 AU

2000.0

1T

S O O

ml = 18.6 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

h

m

12 46.

1
1
1
1

—_
—_—_ =N NN WW ww

—_ —_ —_
DI WN NN———

N — —
OO

NN
—_

ONNNN
OWWNN

OO OoOOoOO
—_— O OO

2 54.
3 00.

04.
06.

05.
02.
94.
43.
29.

13.
98.
46.
37.
34.

36.
43.
99.
11.
32.

99.
31.
13.
06.
15.

39.
04.
17.
13.
99.

29.
96.
20.
41.
01.

20.
317.
99.
12.
28.

01 45.
02 01.
02 17.
02 33.
02 49.

60 -09
07 -1
15 -12
46 -13
95 -14

89 -14
01 -15
92 -15
40 -14
35 -14

14 -12
67 -11
23 -09
95 -08
69 -07

60 -06
51 -06
23 -07
99 -07
68 -08

05 -10
80 -11
15 -13
68 -14
94 -14

47 -12
92 -09
62 -06
47 -03
89 -00

23 +01
12 +02
49 +04
81 +05
50 +07

11 +08
96 +10
28 +11
24 +12
91 +13

38 +15
10 +16
88 +17
95 +18
90 +19

93.
05.
12.
12.
04.

44
09.
14.
99.
08.

96.
2].
99.
33.
32.

98.
92.
12.
96.
99.

17.
41.
01.
02.
11.

45.
43.
10.
05.
39.

18.
98.
29.
94.
17.

39.
00.
21.
40.
97.

13.
25.
35.
41.
43.

© ~J 00 G100 O N OCIOT SHO—=OC1wWh [FoNarNILRdpNdy]

—NWoO ~NNO oo ~Noo oM~ WOk wo oo —

D

2
2
2

1.
1.

—_—_— =00 OO OOOo OO OOO OO OOO OO OOO O— ===

wWwwnhNN NN ———

elta

. 425
212
. 003
801
610

. 432
210
128
. 009
915

. 845
191
. 168
. 151
139

121
. 110
. 686
. 651
. 607

. 553
. 493
431
374
. 331

314
. 332
. 387
472
. 580

. 107
. 850
. 007
175
. 355

. 543
. 138
937
. 140
. 343

. 946
. 145
. 938
125
. 303

r

2. 658
2. 581
2.502
2.421
2.339

2.256
11
. 084
. 996
. 906

. 816
125
. 633
. 541
. 450

. 361
. 216
. 196
123
. 062

.015
. 986
971
989
. 021

.070
134
. 207
. 288
315

. 464
. 5b5
. 647
138
. 830

920
009
097
183
268

2.352
2.433
2.514
2.592
2.669

—_— —_— Y o Yo Y o —_— —_— —_ — PN

PN —

- 186 -

0.6849732
3.1002600 AU
0. 18055391
5.46 years

Variation
for T=+1 day
-0.92 +6.0
-1.05 +6.8
-1.19 +7.6
-1.36 +8.7
-1.56 +10.0
-1.78 +11.6
-2.02 +13.5
-2.24 +15.8
-2.41 +18.2
-2.49 +20.4
-2.43 +21.9
-2.25 +22.2
-1.97 +21.4
-1.67 +19.7
-1.38 +17.6
-1.15 +15.4
-0.97 +13.2
-0.86 +11.0
-0.80 +8.7
-0.81 +6.2
-0.93 +3.0
-1.26 -0.9
-2.00 -6.3
-3.51 -13.9
-6.06 -26.5
-8.98 —45.1

-10.39 -61.0
-9.67 -63.6
-8.02 -56.3
-6.40 -46.4
-5.10 -37.4
-4.10 -30.1
-3.34 -24.4
-2.77 -19.9
-2.32 -16.4
-1.98 -13.6
-1.70 -11.3
-1.48 -9.5
-1.30 -8.0
-1.16 -6.8
-1.03 5.7
-0.93 -4.8
-0.84 -4.1
-0.77 -3.4
-0.71 -2.9

m1

_._._._._._._._._._._._._._._.
PO SO NN OO ©

NN —
. oo w =g o
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NN
—_ —

NN
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Mot. /PA

1
1

3.2/123
1.2/127
8.7/134
6
4
6

0/150

.1/193

. 2/246
10.
16.
20.
23.

.8/292
.5/296
. 1/304
.8/321
.4/ 40

.3/ 81
.6/ 97
.1/100
.9/102
.8/102

-9/101
1/99
.3/ 96
1/93
.1/ 88

127.
110.
85.
65.
o1,

42.
36.
33.
30.
28.

2],
26.
26.
25.
25.

24,
24,
23.
23.
23.

9/267
2/271
9/282
9/287

0/ 84
1/ 80
5/ 18
3/ 11
4/ 11

4/ 16
1/ 16
0/ 75
5/ T4
8/ 13

6/ 13
8/ 12
1/ 12
5/ 12
1/ 172

6/ 72
2/ 13
8/ 13
4/ 14
0/ 75
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Comet C/2012 LP26 (Palomar)

Epoch = 2015 June 27.0 1T
T 2015 Aug. 16.63368 TT

Peri. = 145.15841

Node = 153.98761 2000.0
Incl. = 25.37972

q = 6.5360056 AU

e = 0.9991508

ml = 6.0+ 5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.

2015/16 h m o m : 0

Jan. 8 18 54.83 -0516.9 7.632 6.702 +0.80 +0.3 18.7 17.7
Jan. 18 19 02.79 -05 13.6 7.601 6.687 +0.7/78 +0.7 18.7 20.4
Jan. 28 19 10.63 05 06.3 7.549 6.6/3 +0.76 +1.1 18.6 25.5
Feb. 7 19 18.26 -04 55.1 7.478 6.660 +0.73 +1.4 18.6 31.8
Feb. 17 19 25.60 -04 40.7 7.388 6.648 +0.69 +1.7 18.6 38.8
Feb. 27 19 32.54 -04 23.4 7.282 6.636 +0.65 +1.9 18.5 46.3
Mar. 9 19 39.01 -04 04.0 7.160 6.625 +0.59 +2.1 18.5 53.9
Mar. 19 19 44.92 -03 43.1 7.026 6.614 +0.53 +2.2 18.4 61.8
Mar. 29 19 50.20 -03 21.4 6.881 6.604 +0.46 +2.2 18.4 69.9
Apr. 8 19 54.76 -02 59.8 6.729 6.595 +0.38 +2.1 18.3 78.0
Apr. 18 19 58.54 -02 39.1 6.572 6.586 +0.29 +1.9 18.3 86.4
Apr. 28 20 01.47 -02 20.3 6.415 6.5/8 +0.21 +1.6 18.2 94.9
May 8 20 03.53 -02 04.3 6.261 6.571 +0.11 +1.2 18.2 103.6
May 18 20 04.67 -01 52.1 6.113 6.564 +0.02 +0.7 18.1 112.4
May 28 20 04.91 -01 44.6 5.97/5 6.558 -0.06 +0.2 18.0 121.3
June 7 20 04.29 -01 42.7 5.852 6.553 -0.14 -0.4 18.0 130.2
June 17 20 02.88 -01 46.9 5.747 6.549 -0.21 -1.1 18.0 139.1
June 27 20 00.80 -01 57.7 5.663 6.545 -0.26 -1.7 17.9 147.8
July 7 1958.22 -02 15.2 5.603 6.542 -0.29 -2.4 17.9 155.5
July 17 19 55.33 -02 39.1 5.569 6.539 -0.30 -3.0 17.9 161.1
July 27 19 52.36 -03 08.8 5.564 6.537 -0.28 -3.4 17.9 162.1
Aug. 6 19 49.54 -03 43.3 5.586 6.536 -0.24 -3.8 17.9 157.9
Aug. 16 19 47.11 -04 21.3 5.635 6.536 -0.19 -4.0 17.9 150.6
Aug. 26 19 45.25 -05 01.5 5.710 6.536 -0.11 -4.1 17.9 142.0
Sept. 5 19 44.13 -05 42.5 5.808 6.537 -0.03 -4.0 18.0 133.0
Sept. 15 19 43.87 -06 23.0 5.926 6.539 +0.0/ -3.9 18.0 123.8
Sept.25 19 44.55 -07 01.7 6.060 6.541 +0.16 -3.6 18.1 114.6
Oct. 5 19 46.18 -07 37.6 6.207 6.544 +0.26 -3.2 18.1 105.4
Oct. 15 19 48.76 -08 10.0 6.362 6.548 +0.35 -2.8 18.2 96.4
Oct. 25 19 52.26 -08 38.2 6.522 6.553 +0.43 -2.4 18.2 81.4
Nov. 4 19 56.60 -09 01.9 6.681 6.558 +0.51 -1.9 18.3 /8.6
Nov. 14 20 01.72 -09 20.7 6.837 6.564 +0.58 -1.4 18.3 69.9
Nov. 24 20 07.54 -09 34.6 6.986 6.5/0 +0.64 -0.9 18.4 61.3
Dec. 4 20 13.94 09 43.6 7.125 6.57] +0.69 -0.4 18.4 52.9
Dec. 14 20 20.83 09 47.8 7.250 6.585 +0.73 0.0 18.5 44.5
Dec. 24 20 28.13 -09 47.4 7.360 6.594 +0.76 +0.5 18.5 36.3
Jan. 3 20 35.73 -09 42.7 7.453 6.603 +0.7/8 +0.9 18.6 28.2
Jan. 13 20 43.54 -09 34.1 7.525 6.613 +0.79 +1.2 18.6 20.4
Jan. 23 20 51.47 -09 22.0 7.57/8 6.623 +0.80 +1.5 18.6 13.1
Feb. 2 20 59.43 -09 06.8 7.609 6.634 +0.79 +1.8 18.6 8.0
Feb. 12 21 07.34 -08 49.2 7.618 6.646 +0./8 +1.9 18.6 9.4
Feb. 22 21 15.11 -08 29.8 7.605 6.659 +0.76 +2.1 18.6 15.7
Mar. 3 21 22.67 -08 09.1 7.572 6.6/2 +0.73 +2.1 18.6 23.1
Mar. 13 21 29.94 -07 47.7 7.518 6.685 +0.69 +2.1 18.6 31.0
Mar. 23 21 36.85 -07 26.5 7.445 6.700 +0.65 +2.0 18.6 39.0
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Comet 141P/Machholz
Epoch = 2015 June 27.0 1T

T = 2015 Aug. 24.95422 TT

Peri. = 149. 48251 e = 0.7481712
Node = 246.01427 2000.0 a= 3.0215579 AU
Incl. = 12.80927 n= 0.18765394

q = 0.7609153 AU P= 525 years

ml = 16.0 + 5 log(Delta) + 20.0 log(r (t-10))
Oh TT  R.A. (2000) Decl. Delta r Daily motion

2015/16 h m o m :

Jan. 8 17 45.49 -21 03.8 3.751 2.853 +1.60 +1.3
Jan. 18 18 01.47 -20 50.7 3.613 2.713 +1.63 +2.1
Jan. 28 18 17.80 -20 29.6 3.459 2.692 +1.66 +3.0
Feb. 7 18 34.45 -19 59.5 3.291 2.609 +1.69 +4.0
Feb. 17 18 51.38 -19 19.6 3.112 2.524 +1.72 +5.1
Feb. 27 19 08.60 -18 29.0 2.923 2.436 +1.75 +6.2
Mar. 9 19 26.09 -17 26.7 2.726 2.346 +1.178 +].5
Mar. 19 19 43.90 -16 11.4 2.524 2.254 +1.82 +9.0
Mar. 29 20 02.09 -14 41.3 2.319 2.159 +1.87 +10.7
Apr. 8 20 20.76 -12 54.4 2.113 2.062 +1.94 +12.7
Apr. 18 20 40.12 -10 47.7 1.909 1.963 +2.03 +15.0
Apr. 28 21 00.43 -08 17.3 1.709 1.861 +2.17 +18.0
May 8 21 22.11 -0517.7 1.515 1.75] +2.3] +21.6
May 18 21 45.83 -01 41.8 1.331 1.650 +2.67 +26.2
May 28 22 12.57 +02 39.9 1.159 1.541 +3.13 +31.8
June 7 22 43.91 +07 57.9 1.005 1.431 +3.83 +38.2
June 17 23 22.25 +1419.6 0.874 1.319 +4.8] +43.6
June 27 00 10.99 +21 36.0 0.772 1.208 +6.30 +44.1
July 7 01 14.01 +28 57.3 0.708 1.099 +/.82 +34.1
July 17 02 32.17 +34 38.4 0.688 0.995 +8.57 +13.4
July 27 03 57.84 +36 52.3 0.714 0.902 +8.00 -8.4
Aug. 6 05 17.82 +35 28.0 0.780 0.826 +6.70 -22.6
Aug. 16 06 24.80 +31 42.4 0.875 0.776 +b.46 -28.8
Aug. 26 07 19.42 +26 54.0 0.988 0.761 +4.53 -30.4
Sept. 5 08 04.73 +21 49.9 1.106 0.784 +3.84 -29.6
Sept.15 08 43.11 +16 53.9 1.221 0.840 +3.29 -27.7
Sept.25 09 15.96 +12 17.0 1.325 0.920 +2.83 -25.4
Oct. 5 09 44.31 +08 02.6 1.416 1.016 +2.46 -23.2
Oct. 15 10 08.88 +04 10.9 1.491 1.121 +2.13 -21.0
Oct. 25 10 30.15 +00 40.5 1.550 1.231 +1.83 -19.1
Nov. 4 10 48.49 -02 30.3 1.593 1.342 +1.56 -17.3
Nov. 14 11 04.09 -05 23.2 1.620 1.454 +1.29 -15.6
Nov. 24 11 16.98 -07 59.2 1.631 1.564 +1.01 -14.0
Dec. 4 11 27.12-1018.8 1.629 1.67/2 +0.72 -12.3
Dec. 14 11 34.32 -12 21.8 1.614 1.718 +0.40 -10.5
Dec. 24 11 38.35-14 06.7 1.591 1.882 +0.06 -8.4
Jan. 3 11 38.96 -1531.1 1.563 1.984 -0.30 -6.0
Jan. 13 11 35.94 -16 31.6 1.534 2.083 -0.6/ -3.2
Jan. 23 11 29.29 -17 03.5 1.510 2.179 -0.99 +0.1
Feb. 2 1119.38 -17 02.8 1.498 2.273 -1.24 +3.6
Feb. 12 11 07.02 -16 27.1 1.503 2.365 -1.35 +6.9
Feb. 22 10 53.47 -15 18.6 1.533 2.454 -1.33 +9.4
Mar. 3 10 40.20 -13 44.6 1.591 2.541 -1.17 +10.9
Mar. 13 10 28.49 -11 56.0 1.67/8 2.626 -0.92 +11.1
Mar. 23 10 19.28 -10 04.9 1.793 2.709 -0.63 +10.4
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

18
18
18
19
19

19
19
19
18
18

—_ —_ —_ —_ —_ —_

[erNorNorNorNap) [erNorNorNorNap) [epNorNorNorNapl [epNorNorNeorNap) [erNorNorNorNapl [opNap N NEN| 0O OO 0O CO

—_

C/2014 M1 (PANSTARRS)

= 2015 June 27.0 1T
= 2015 Aug. 26.40830 TT
= 336. 73489

= 234.67414  2000.0

= 160. 17635

= 5.5770359 AU

= 1.0029017

8.4+ 5 logDelta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r

m o

52.66 -35 14.7 6.774 5.823
b5.74 -35 02.4 6.719 5.803
58.55 -34 53.2 6.636 5.783
00.91 -34 47.2 6.525 5.764
02.63 -34 44.6 6.390 5.747
03.51 -34 45.5 6.233 5.730
03.34 -34 50.0 6.058 5.713
01.90 -34 58.1 5.869 5.698
58.96 -35 09.5 5.673 5.684
54.30 -35 23.4 5.474 5.670
47.70 -35 38.7 5.280 5.657
39.03 -35 53.6 5.098 b5.646
28.23 -36 05.4 4.935 5.635
15.42 -36 11.3 4.798 5.625
00.89 -36 08.1 4.694 5.616
4518 -35 53.3 4.628 5.608
28.96 -35 25.6 4.604 5.601
13.03 -34 45.4 4.622 5.594
58.10 -33 55.0 4.681 5.589
44.73 -32 57.8 4.778 5.585
33.28 -31 57.6 4.907 5.581
23.90 -30 57.9 5.061 5.579
16.57 -30 01.4 5.233 5.578
11.18 -29 09.9 5.416 5.577
07.53 -28 24.3 5.602 5.577
05.42 -27 44.9 5.786 5.579
04.63 -27 11.4 5.961 5.581
04.94 -26 43.3 6.123 5.584
06.16 -26 20.0 6.266 5.589
08.11 -26 00.8 6.388 5.594
10.60 -25 44.8 6.485 5.600
13.48 -25 31.4 6.554 5.607
16.57 -25 19.8 6.594 5.615
19.73 -25 09.4 6.605 5.624
22.80 -24 59.5 6.585 5.634
25.61 -24 49.6 6.536 b5.645
28.00 -24 39.1 6.458 5.656
29.80 -24 27.5 6.355 5.669
30.84 -24 14.3 6.228 5.682
30.94 -23 58.8 6.082 5.697
29.92 -23 40.5 5.922 5.712
27.61 -23 18.5 5.752 5.728
23.86 -22 52.2 5.579 5.745
18.55 -22 20.6 5.410 5.763
11.64 -21 42.8 5.252 5.782
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36.
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Comet C/2013 C2 (Tenagra)

Epoch = 2015 June 27.0 1T
T = 2015 Aug. 29.59880 TT

Peri. = 308. 76231 e = 0.4314192
Node = 247.52331 2000.0 a = 16.0596218 AU
Incl. = 21.33962 n= 0.01531444

q = 0.1311926 AU P = 64 36 years

ml = 4.0+ 5 log(Delta) + 10.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion mi

2015/16 h m o m :

Jan. 8 12 22.52 -22 58.5 9.078 9.173 +0.06 -2.1 18.4 92
Jan. 18 12 23.14 -23 19.7 8.918 9.169 -0.01 -1.6 18.4 101.
Jan. 28 12 23.04 -23 36.1 8.763 9.166 -0.08 -1.1 18.3 111.
Feb. 7 12 22.25-23 47.0 8.620 9.163 -0.14 -0.5 18.3 120.
Feb. 17 12 20.81 -23 51.8 8.492 9.160 -0.20 +0.2 18.3 130.
Feb. 27 12 18.82 -23 50.2 8.384 9.157 -0.24 +0.8 18.2 139.
Mar. 9 12 16.41 -23 42.3 8.298 9.154 -0.27 +1.4 18.2 147
Mar. 19 12 13.73 -23 28.4 8.239 9.152 -0.28 +1.9 18.2 155.
Mar. 29 12 10.94 -23 08.9 8.208 9.149 -0.27 +2.4 18.2 159.
Apr. 8 12 08.22 -22 45.0 8.205 9.147 -0.25 +2.7 18.2 159.
Apr. 18 12 05.75 -22 17.8 8.231 9.145 -0.21 +2.9 18.2 154.
Apr. 28 12 03.66 -21 48.6 8.284 9.143 -0.16 +3.0 18.2 146
May 8 12 02.08 -21 19.0 8.362 9.141 -0.10 +2.9 18.2 138.
May 18 12 01.10 -20 50.1 8.462 9.139 -0.03 +2.7 18.2 129.
May 28 12 00.78 -20 23.2 8.581 9.138 +0.04 +2.4 18.3 120.
June 7 12 01.15-1959.4 8.715 9.137 +0.10 +2.0 18.3 111.
June 17 12 02.19 -19 39.4 8.859 9.135 +0.17 +1.6 18.3 102.
June 27 12 03.91 -19 23.8 9.010 9.134 +0.23 +1.1 18.4 93.
July 7 12 06.26 -19 12.8 9.163 9.133 +0.29 +0.6 18.4  8b.
July 17 12 09.19 -19 06.7 9.315 9.133 +0.35 +0.1 18.5 76
July 27 12 12.65 -19 05.3 9.461 9.132 +0.39 -0.3 18.5 68.
Aug. 6 12 16.58 -19 08.7 9.598 9.132 +0.43 -0.8 18.5 59.
Aug. 16 12 20.92 -19 16.5 9.724 9.131 +0.47 -1.2 18.5 51.
Aug. 26 12 25.62 -19 28.4 9.835 9.131 +0.50 -1.6 18.6 43.
Sept. 5 12 30.60 -19 44.1 9.928 9.131 +0.52 -1.9 18.6 36
Sept.15 12 35.81 -20 03.3 10.003 9.131 +0.54 -2.2 18.6 28.
Sept.25 12 41.17 -20 25.4 10.056 9.132 +0.55 -2.5 18.6 21.
Oct. 5 12 46.63 -20 50.0 10.087 9.132 +0.55 -2.7 18.6 16
Oct. 15 12 52.11 -21 16.8 10.095 9.133 +0.54 -2.8 18.6 14.
Oct. 25 12 57.55 -21 45.2 10.080 9.134 +0.53 -2.9 18.6 17
Nov. 4 13 02.88 -22 14.6 10.041 9.135 +0.51 -3.0 18.6 22.
Nov. 14 13 08.02 -22 44.8 9.980 9.136 +0.49 -3.0 18.6  30.
Nov. 24 13 12.89 -23 15.1 9.896 9.137 +0.45 -3.0 18.6 37
Dec. 4 13 17.42 -23 44.9 9.793 9.138 +0.41 -2.9 18.6 46
Dec. 14 13 21.53 -24 13.9 9.672 9.140 +0.36 -2.8 18.5 54
Dec. 24 13 25.14 -24 41.4 9.536 9.142 +0.30 -2.5 18.5 63.
Jan. 3 13 28.17 -25 06.9 9.389 9.143 +0.24 -2.3 18.5 72
Jan. 13 13 30.56 -25 29.7 9.233 9.145 +0.17 -2.0 18.4 81.
Jan. 23 13 32.25 -2549.2 9.074 9.148 +0.10 -1.6 18.4 91.
Feb. 2 13 33.21 -26 04.9 8.916 9.150 +0.02 -1.1 18.4 100.
Feb. 12 13 33.42 -26 16.2 8.763 9.152 -0.05 -0.6 18.3 110.
Feb. 22 13 32.89 -26 22.5 8.620 9.155 -0.12 -0.1 18.3 120.
Mar. 3 13 31.68 -26 23.5 8.492 9.158 -0.18 +0.5 18.3 129.
Mar. 13 13 29.86 -26 18.9 8.384 9.161 -0.23 +1.0 18.2 139.
Mar. 23 13 27.55 -26 08.7 8.298 9.164 -0.26 +1.5 18.2 148.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

03
03
02
02
02

02
02
02
02
02

02
02
03
03
03

03
03
03
03
03

03
03
03
02
02

02
02
02
01
01

01
00
00
00
00

00
00
00
00
00

00
00
00
00
00

m
15.
06.
98.
93.
90.

48.
47.
48.
49.
o1,

94.
97.
00.
03.
06.

09.
12.
13.
14.
14.

13.
10.
05.
98.
49.

37.
22.
05.
47.
28.

10.
93.
39.
2].
17.

10.
06.
03.
02.
02.

03.
04.
07.
09.
12.

C/2014 A4 (SONEAR)

= 2015 June 27.0 1T
= 2015 Sept. 5.85667 TT
= 356. 78595

= 29.72137 2000.0
=121.35764

= 4.1803279 AU

= 1.0007525

5.6 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

96 -20
15 -18
86 -16
98 -14
10 -12

19 -10
61 -08
13 -06
99 -05
66 -03

28 -01
27 -00
44 +00
67 +02
19 +03

64 +04
07 +05
88 +06
88 +07
85 +08

91 +09
99 +10
18 +11
18 +12
33 +12

2] +13
65 +14
84 +14
o1 +14
65 +15

36 +15
62 +15
10 +14
16 +14
84 +15

97 +15
28 +15
46 +16
19 +16
19 +17

18 +18
93 +19
22 +20
87 +21
69 +22

1
1
1
1

19.

23.
32.
45.
03.
2].

99.
29.
92.
09.
22.

32.
37.
40.
39.
36.

31.
24,
14.
02.
48.

29.
04.
32.
o1,
01.

04.
02.
99.
99.
03.

15.
34.
01.
36.
18.

07.
03.
05.
13.
26.

Lo,

NoNecda ) eyl O OCIN — 00 cCONdN ©

— oo —0O COCOoONY~I—

CICICIoOON

N— 101 CITLWOCI1C1W =N —=

Delta

4. 241
4. 351
4.474
4.604
135

. 861
.976
.076
. 159
221

. 259
214
. 263
. 226
. 164

L0717
967
. 836
. 685
.519

. 340
. 154
. 965
. 182
. 610

. 458
. 335
. 249
. 207
212

. 265
. 363
. 498
. 663
. 850

. 049
. 252
. 454
. 647
. 826

. 989
130
. 249
. 344
5.413

[SaNSpNdp =N A pAS WWWwwWwwWw WWwWwww WWwWwLwhhh© AP OT C1o1o101Oon [Sa Ny Ny =N ~

r

638
603
969
937/
905

475
446
419
392
368

344
322
302
283
265

250
235
223
212
202

194
188
184
181
180

181
183
188
193
201

210
221
233
2471
262

280
298
319
340
363

388
4.414
4. 441
4.470
4.500
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Daily motion

m
-0.94
-0.73
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Apr.
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June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet C/2014 W8 (PANSTARRS)
%poch = 2015 June 27.0 1T

= 2015 Sept.

Peri. = 227.38871
Node

Incl.

q
€

1.13457 TT
224.93369  2000.0
42. 20251
9. 0556501 AU
0. 9689303

ml = 10.0 + 5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r
m o s
03 26.27 +04 03.2 4.787 5.373
03 26.06 +03 39.7 4.902 5.348
03 27.07 +03 24.1 5.027 5.324
03 29.27 +03 15.3 5.158 5.301
03 32.63 +03 12.2 5.290 5.280
03 37.05 +03 13.3 5.419 5.259
03 42.46 +03 17.4 5.543 5.239
03 48.74 +03 23.0 5.657 5.219
03 55.81 +03 29.1 5.760 5. 201
04 03.54 +03 34.5 5.850 5.184
04 11.86 +03 38.1 5.925 5.168
04 20.66 +03 39.2 5.983 5.153
04 29.85 +03 36.8 6.025 5.139
04 39.35 +03 30.3 6.050 5.126
04 49.07 +03 19.0 6.058 5.114
04 58.93 +03 02.2 6.048 5.104
05 08.85 +02 39.6 6.022 5.094
05 18.74 +02 10.7 5.979 5.085
05 28.52 +01 35.0 5.921 5.078
05 38.10 +00 52.4 5.849 5.071
05 47.40 +00 02.5 5.764 5.066
05 56.31 -00 54.6 5.668 5.062
06 04.74 -01 59.1 5.561 5.059
06 12.58 -03 10.7 5.446 5.057
06 19.72 -04 29.2 5.325 5.056
06 26.06 —05 54.1 5.200 5.056
06 31.46 -07 24.6 5.073 5.057
06 35.83 08 59.5 4.949 5.060
06 39.05 -10 37.5 4.828 5.063
06 41.03 -12 16.5 4.716 5.068
06 41.73 -13 54.2 4.614 5.074
06 41.13 -15 27.8 4.526 5.081
06 39.30 -16 54.1 4.454 5.089
06 36.40 -18 10.2 4.402 5.098
06 32.63 -19 12.9 4.372 5.108
06 28.32 -20 00.2 4.364 5.120
06 23.84 -20 30.7 4.378 5.132
06 19.57 -20 44.2 4.416 5.145
06 15.89 -20 41.8 4.474 5.160
06 13.11 -20 25.6 4.552 5.175
06 11.44 -19 58.0 4.646 5.192
06 11.03 -19 22.3 4.755 5.209
06 11.93 -18 41.3 4.874 5.228
06 14.13 -17 57.7 5.001 5.247
06 17.56 -17 14.2 5.134 5.268
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Comet

Epoch
T

P
N
I

a

eri.
ode
ncl.

61P/Sha jn-Schaldach
= 2015 June 27.0

= 2015 Oct. 2.1716
= 221.91022

= 163.01916  2000.0
= 6.00577

2.1138982 AU

1T
117

S O O

ml =12.0 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.
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Comet C/2013 V4 (Catalina)

Epoch = 2015 June 27.0 1T
T 2015 Oct. 7.56038 TT

Peri. = 40.44554

Node = 55.61993 2000.0
Incl. = 67.85339

q = 5.1853416 AU

e = 1.0026343

ml = 7.2 +5 log(Delta) + 7.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.
2015/16 h m o m , o
Jan. 8 03 01.34 +27 43.3 4.978 5.575 -0.35 +3.3 16.3 123.0
Jan. 18 02 57.81 +28 16.0 5.099 5.549 -0.20 +3.5 16.3 112.4
Jan. 28 02 55.78 +28 50.7 5.231 5.523 -0.05 +3.8 16.4 102.1
Feb. 7 02 55.24 +29 28.4 5.369 5.497 +0.09 +4.1 16.4 92.3
Feb. 17 02 56.11 +30 09.5 5.509 5.473 +0.22 +4.5 16.4 82.8
Feb. 27 02 58.28 +30 54.3 5.644 5.450 +0.34 +4.9 16.5 73.7
Mar. 9 03 01.64 +31 43.0 5.772 5.427 +0.44 +5.2 16.5 65.0
Mar. 19 03 06.06 +32 35.5 5.889 5.406 +0.54 +5.6 16.5 56.6
Mar. 29 03 11.43 +33 31.6 5.992 5.385 +0.62 +6.0 16.6 48.7
Apr. 8 03 17.63 +34 31.2 6.078 5.365 +0.69 +6.3 16.6 41.1
Apr. 18 03 24.54 +35 34.1 6.147 5.346 +0.75 +6.6 16.6 34.2
Apr. 28 03 32.09 +36 40.1 6.197 5.329 +0.81 +6.9 16.6 28.0
May 8 03 40.16 +37 49.1 6.227 5.312 +0.85 +7.2 16.6 22.9
May 18 03 48.68 +39 00.9 6.236 5.296 +0.89 +7.5 16.6 19.8
May 28 03 57.58 +40 15.7 6.226 5.281 +0.92 +7.8 16.6 19.4
June 7 04 06.75 +41 33.4 6.197 5.267 +0.94 +8.1 16.6 21.7
June 17 04 16.14 +42 54.1 6.148 5.255 +0.95 +8.4 16.5 26.1
June 27 04 25.65 +44 18.2 6.082 5.243 +0.95 +8.8 16.5 31.5
July 7 04 35.19 +45 45.9 6.000 5.232 +0.95 +9.2 16.5 37.7
July 17 04 44.68 +47 17.5 5.903 5.223 +0.93 +9.6 16.4 44.2
July 27 04 53.97 +48 53.5 5.794 5.214 +0.90 +10.1 16.4 51.0
Aug. 6 05 02.96 +50 34.3 5.674 5.207 +0.85 +10.6 16.3 57.9
Aug. 16 05 11.46 +52 20.5 5.546 5.201 +0.78 +11.2 16.3 65.1
Aug. 26 05 19.29 +54 12.3 5.413 5.195 +0.69 +11.8 16.2 72.3
Sept. 5 05 26.20 +56 10.0 5.279 5.191 +0.57 +12.4 16.2 79.5
Sept.15 05 31.88 +58 13.6 5.146 5.188 +0.41 +12.9 16.1 86.8
Sept.25 05 35.94 +60 22.4 5.017 5.186 +0.19 +13.3 16.1 94.1
Oct. 5 0537.88 +62 35.2 4.898 5.185 -0.08 +13.5 16.0 101.2
Oct. 15 05 37.08 +64 50.0 4.790 5.186 -0.43 +13.3 16.0 108.0
Oct. 25 05 32.78 +67 03.4 4.698 5.187 -0.86 +12.7 15.9 114.3
Nov. 4 05 24.20 +69 10.6 4.624 5.189 -1.36 +11.5 15.9 119.8
Nov. 14 05 10.56 +71 05.8 4.572 5.193 -1.90 +9.6 15.9 124.2
Nov. 24 04 51.60 +72 42.1 4.542 5.198 -2.35 +7.1 15.9 127.1
Dec. 4 04 28.07 +73 53.2 4.536 5.203 -2.61 +4.2 15.9 128.2
Dec. 14 04 02.01 +74 35.5 4.552 5.210 -2.54 +1.4 15.9 127.5
Dec. 24 03 36.57 +74 49.6 4.591 5.218 -2.19 -0.9 15.9 125.0
Jan. 3 03 14.70 +74 40.8 4.650 5.227 -1.65 -2.4 15.9 121.2
Jan. 13 02 58.23 +74 16.8 4.726 5.237 -1.05 -3.1 16.0 116.4
Jan. 23 02 47.72 +13 45.7 4.816 5.248 -0.49 -3.1 16.0 110.9
Feb. 2 02 42.77 +713 14.3 4.916 5.261 0.00 -2.7 16.1 105.2
Feb. 12 02 42.74 +72 47.0 5.024 5.274 +0.42 -2.0 16.1 99.3
Feb. 22 02 46.91 +72 26.8 5.136 5.288 +0.77 -1.2 16.2 93.4
Mar. 3 02 54.66 +72 14.9 5.249 5.303 +1.09 -0.3 16.2 87.7
Mar. 13 03 05.57 +72 11.7 5.361 5.320 +1.38 +0.5 16.3 82.3
Mar. 23 03 19.33 +72 16.6 5.470 5.337 +1.64 +1.2 16.3 77.1
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Comet 151P/Helin
Epoch = 2015 June 27.0 1T

T = 2015 Oct. 8.11865 TT

Peri. = 216. 27351 e = 0.5722012
Node = 143.15621 2000.0 a= 5. 7825828 AU
Incl. = 4.71959 n= 0.07087960

q = 2.4737820 AU P= 13.91 years

ml = 4.4 +5 log(Delta) + 30.0 log(r (t-50))
Oh TT  R.A. (2000) Decl. Delta r Daily motion ml1 Elong.

2015/16 h m o m : 0

Jan. 8 1917.94 -20 09.0 4.259 3.27] +1.60 +2.7 : 2.3
Jan. 18 19 33.90 -19 41.9 4.207 3.230 +1.62 +3.4 : 9.1
Jan. 28 19 50.06 -19 08.2 4.141 3.183 +1.62 +4.0 : 11.8
Feb. 7 20 06.30 -18 28.0 4.061 3.138 +1.63 +4.6 : 18.0
Feb. 17 20 22.58 -17 41.7 3.968 3.093 +1.62 +5.2 23.0 24.1
Feb. 27 20 38.80 -16 49.6 3.864 3.049 +1.61 +5.7 22.8 30.2
Mar. 9 20 54.89 -1552.4 3.748 3.005 +1.59 +6.2 22.5 36.2
Mar. 19 21 10.80 -14 50.8 3.624 2.963 +1.5/ +6.5 22.3 42.2
Mar. 29 21 26.46 -13 45.5 3.491 2.922 +1.54 +6.8 22.0 48.2
Apr. 8 21 41.81 -12 37.6 3.352 2.882 +1.50 +7.0 21.7 54.1
Apr. 18 21 56.80 -11 27.9 3.207 2.843 +1.45 +7.0 21.5 60.1
Apr. 28 22 11.34 -10 17.7 3.058 2.805 +1.40 +6.9 21.2 66.1
May 8 22 25.35-09 08.3 2.906 2.769 +1.34 +6.7 20.9 72.2
May 18 22 38.76 -08 00.9 2.754 2.735 +1.2] +6.4 20.6 /8.3
May 28 22 51.45 -06 57.2 2.601 2.702 +1.18 +5.8 20.3 84.6
June 7 23 03.28 -0558.9 2.451 2.6/71 +1.08 +5.1 20.0 91.1
June 17 23 14.10 -05 07.6 2.303 2.642 +0.96 +4.2 19.7 97.9
June 27 23 23.71 -04 25.3 2.161 2.614 +0.82 +3.1 19.3 104.9
July 7 23 31.91 -03 54.1 2.026 2.589 +0.66 +1.8 19.0 112.4
July 17 23 38.48 -03 35.7 1.899 2.567 +0.47 +0.4 18.7 120.3
July 27 23 43.17 -03 32.0 1.784 2.546 +0.2] -1.2 18.5 128.]
Aug. 6 23 45.83 -03 43.7 1.684 2.528 +0.05 -2.7 18.2 131.17
Aug. 16 23 46.37 -04 10.8 1.600 2.512 -0.15 -4.1 17.9 147.3
Aug. 26 23 44.91 -04 51.5 1.536 2.499 -0.31 -5.0 17.7 157.5
Sept. 5 23 41.83 05 41.5 1.494 2.489 -0.41 -5.4 17.6 167.9
Sept. 15 23 37.72 -06 35.2 1.477 2.481 -0.43 -5.0 17.4 176.1
Sept.25 23 33.42 -07 25.5 1.485 2.476 -0.36 -4.0 17.3 168.8
Oct. 5 23 29.81 -08 05.8 1.517 2.474 -0.22 -2.5 17.3 158.2
Oct. 15 23 27.61 -08 31.1 1.573 2.474 -0.02 -0.8 17.3 147.8
Oct. 25 23 27.39 -08 38.6 1.649 2.478 +0.20 +1.1 17.4 131.8
Nov. 4 23 29.37 -08 27.8 1.742 2.484 +0.42 +2.8 17.4 128.4
Nov. 14 23 33.58 -07 59.5 1.851 2.492 +0.63 +4.4 17.5 119.6
Nov. 24 23 39.90 -07 15.3 1.970 2.504 +0.82 +5.8 17.7 111.3
Dec. 4 23 48.06 -06 17.5 2.099 2.518 +0.98 +6.9 17.8 103.4
Dec. 14 23 57.84 -0508.2 2.235 2.534 +1.11 +7.9 18.0 96.0
Dec. 24 00 08.97 -03 49.5 2.375 2.553 +1.22 +8.6 18.1 88.9
Jan. 3 00 21.22 -02 23.5 2.518 2.575 +1.32 +9.1 18.3 82.1
Jan. 13 00 34.39 -00 52.2 2.662 2.599 +1.39 +9.5 18.5 /5.6
Jan. 23 00 48.32 +00 43.0 2.806 2.624 +1.45 +9.7 18.7 69.3
Feb. 2 01 02.86 +02 20.1 2.948 2.652 +1.50 +9.8 18.9 63.1
Feb. 12 01 17.91 +03 58.0 3.087 2.682 +1.55 +9.7 19.1 57.1
Feb. 22 01 33.36 +05 35.1 3.222 2.714 +1.58 +9.5 19.3 51.2
Mar. 3 01 49.14 +07 10.3 3.351 2.747 +1.60 +9.2 19.5 454
Mar. 13 02 05.17 +08 42.6 3.474 2.782 +1.62 +8.8 19.7 39.7
Mar. 23 02 21.41 +10 10.9 3.589 2.819 +1.64 +8.3 19.9 34.1
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08
08
08

09
09
09
09
10

—_ —_
~NJoooo o G101

P/2001 H5 (NEAT)

= 2015 June 27.0
21. 77442 11

= 2015 Oct.
= 224.73899
328. 69563
8.38197
2.4356178 AU

2000.0

1T

S O O

4.6 +5 log(Delta) + 30.0 log(r)
R. A. (2000) Decl.

m °
08 31.47 +24
08 24.
16.
08.
01.

99.
92.
92.
94.
98.

04.
13.
23.
35.
47.

01.
16.
31.
47.
03.

20.
317.
99.
12.
30.

48.
07.
25.
44.
03.

22.
42.
01.
21.
40.

99.
18.
317.
99.
12.

28.
42.
99.
06.
15.

24 +25
21 +25
2] +25
27 +25

97 +24
89 +24
28 +23
19 +23
49 +22

98 +21
41 +21
92 +20
06 +19
82 +17

99 +16
20 +15
92 +13
42 +11
80 +10

99 +08
11 +06
15 +04
84 +02
18 -00

95 -02
34 -04
93 -06
13 -09
13 -11

89 -13
20 -15
61 -17
05 -19
46 -21

11 =23
68 -24
22 -26
12 =21
19 -28

18 -29
83 -30
86 -31
98 -32
89 -32

92.4
03.
10.
11.
03.

47.
24.
99.
19.
38.

92.
01.
04.
00.
90.

33.
08.
37.
98.
12.

20.
21.
17.
09.
03.

18.
35.
93.
10.
26.

39.
47.
o1,
48.
38.

20,
54,
19
36,
44.

45.
39.
2].
10.
49.

[Sa - JV) \ G N IL] COI—=hND NN—OHNO wW~dphooo NN OO~ SO WOoWwW COIdN 1O O©oY—=J©o =IO

Delta

2.411
. 333
. 284
. 265
213

. 307
. 360
. 429
.509
. 595

. 685
116
. 865
. 950
. 030

.103
1
. 231
. 283
. 329

. 367
397
. 421
437
441

. 450
. 446
. 436
419
. 396

. 367
. 331
. 289
241
. 186

125
. 058
. 985
.907
. 823

. 136
. 646
. 554
2.462
2.312

N NN NN WL WwWwwww wWwWwwww WwWwwww WwWwwww wWhNNN NN NN NN NN

PR RN RRNNR DWW WL W

PPOPONONS NN NINT

r

361
311
261
212
163

115
068
022
976
932

889
8471
806
167
130

694
660
628
998
570
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Variation
for T=+1 day
-1.02 +5.3
-1.05 +5.3
-1.06 +5.1
-1.06 +5.0
-1.03 +4.7
-1.00 +4.6
-0.96 +4.4
-0.92 +4.4
-0.88 +4.3
-0.85 +4.4
-0.82 +4.5
-0.80 +4.6
-0.78 +4.7
-0.77 +4.9
-0.76 +5.1
-0.75 +5.3
-0.75 +5.5
-0.74 +5.8
-0.74 +6.0
-0.75 +6.2
-0.75 +6.4
-0.75 +6.6
-0.76 +6.7
-0.77 +6.9
-0.78 +6.9
-0.79 +7.0
-0.80 +7.0
-0.81 +6.9
-0.83 +6.8
-0.84 +6.6
-0.86 +6.4
-0.88 +6.1
-0.90 +5.8
-0.92 +5.4
-0.94 +5.0
-0.96 +4.5
-0.98 +4.0
-1.00 +3.5
-1.01 +2.9
-1.03 +2.4
-1.06 +1.8
-1.08 +1.3
-1.11  +0.8
-1.14 +0.4
-1.18 0.0

0.6007152
6.0999512 AU
0. 06542060
15. 07 years
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.9/214
-8/271
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17.
22.
2].
32.
37.

42.
48.
94,
60.
66.

12.
19.
86.
93.

101.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

S O O

174106

1993331

0.3
g.?723288 AU
8.22 years

Comet P/2007 V2 (Hill)

Epoch = 2015 June 27.0 1T

T = 2015 Oct. 23.08469 TT

Peri. = 278.85855

Node = 99.81998 2000.0

Incl. = 2.47034

q = 2.7797285 AU

ml = 7.8 +5 log(Delta) + 22.5 log(r (t-30))

R.A. (2000) Decl.

h

20 45

21
21
21
21

22
22
22
22
23

23
23
23
23
00

00
00
00
00
01

01
01
01
01
01

01
01
01
00
00

00
00
00
00
00

00
01
01
01
01

01
01
02
02

00.
15.
31.
46.

01.
17.
32.
47.
01.

16.
30.
44.
9].
10.

22.
33.
44,
94.
02.

09.
14.
18.
19.
18.

15.
10.
04.
98.
92.

47.
44,
43.
45.
48.

94.
01.
10.
20.
31.

43.
9].
10.
25.

m

.46 -19
94 -18
80 -17
14 -15
90 -14

83 -13
06 -12
16 -10
07 -09
16 -07

19 -06
30 -05
04 -03
36 -02
17 -01

38 +00
88 +01
92 +02
13 +03
93 +03

48 +04
15 +04
12 +04
39 +04
49 +04

90 +03
14 +03
19 +02
39 +02
44 +01

69 +01
11 +01
86 +01
23 +01
14 +02

24 +02
50 +03
30 +05
44 +06
12 +07

97 +08
07 +10
87 +11
29 +12

02 40.23 +14

10.8
12.3
08.4
99.4
46.0

28.
08.
45.
20.
99.

29.
04.
42.
21.
05.

06.
12
N
02.
44.

16.
36.
45.
41.
25.

98.
23.
44,
06.
34.

1
1
1
3
4
2
9
6
1
1
8
6
4
3
5
13.5
1
6
1
2
6
9
3
9
0
0
6
2
9
3

—OoONdN

DO —=©O©O

06.
13.
35.
11.

98.
99.
01.
12.
29.

48.
08.
29.
48.
06.

D
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elta

103
123
129
119
. 095

. 057
. 005
. 940
. 863
175

671
. 569
. 452
. 329
199

. 065
. 928
. 188
. 648
.510

375
241
128
. 021
.929

. 858
. 809
. 185
. 189
. 819

. 8176
. 955
. 053
167
. 293

. 428
.68
. 110
. 853
993

130
. 262
. 387
. 504
. 612

PRI DR RPN RRRNR DR PR DR 0000w WKWwwww

r

209
184
159
134
110

087
064
042
020
000

979
960
941
924
907

891
876
862
849
837

826
816
808
800
194

189
185
182
180
180

181
183
186
190
196

803
811
820
830
841

854
867
882
897
913
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Variation m1
for T=+1 day

-0.57 -1.9 22.5
-0.57 -2.1 22.4
-0.58 -2.3 22.4
-0.58 -2.5 22.3
-0.59 -2.7 22.2
-0.59 -2.9 22.1
-0.60 -3.1 22.0
-0.61 -3.3 21.9
-0.62 -3.5 21.7
-0.64 -3.7 21.6
-0.65 -3.9 21.5
-0.67 -4.1 21.4
-0.69 -4.3 21.2
-0.72 -4.5 21.1
-0.74 -4.7 20.9
-0.77 -4.9 20.8
-0.81 5.2 20.6
-0.85 5.4 20.5
-0.90 5.7 20.3
-0.95 -6.0 20.1
-1.01 -6.3 20.0
-1.07 -6.7 19.8
-1.14 -7.1 19.6
-1.21 -7.6 19.5
-1.28 -8.0 19.3
-1.34 -8.4 19.2
-1.38 -8.7 19.1
-1.40 -8.8 19.1
-1.40 -8.8 19.1
-1.37 -8.6 19.1
-1.31 -8.3 19.2
-1.25 -7.9 19.2
-1.18 -7.5 19.4
-1.11 -7.0 19.5
-1.04 -6.6 19.6
-0.98 6.2 19.7
-0.93 5.9 19.9
-0.88 5.5 20.0
-0.84 5.2 20.1
-0.81 -4.9 20.3
-0.78 -4.6 20.4
-0.76 -4.4 20.5
-0.74 -4.1 20.7
-0.72 -3.8 20.8
-0.70 -3.6 20.9

Mot. /PA

22.
22.
23.
23.
23.

23.
23.
23.
23.
23.

22.
22.
21,
20.
19.

—_——

—_——

NN N NN
WWN——

_.
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2/ 15
1/ 14
1/ 173
4/ 12
6/ 11

1/ 1
1/-170
6/ 69
4/ 69
1/ 69

7/ 68
2/ 68
5/ 68
1/ 68
1/ 69

.5/ 69
.0/.10
.3/ 10
3/ 11
9/ 13

.2/ 15
.1/ 80
-9/101
1/220
.2/239

9/244
1/246
. 3/248
.5/250
.4/254

.5/261
.5/301
.0/ 43
.4/ 56
.5/ 60

.3/ 62
.1/ 64
.1/ 65
.4/ 65
.8/ 66

.0/ 67
.9/ 68
.6/ 69
1/.10
.5/ T

102.

(=]
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—~JOoo = W—OOoO—

Elong.

21.
15.
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Comet P/1994 N2 (McNaught-Hartley)

Epoch = 2015 June 27.0 1T
T = 2015 Oct. 24.81733 TT

Peri. = 313.23542 e = 0.6743350
Node = 35.72374 2000.0 a= 17.5166017 AU
Incl. = 17.87143 n= 0.04782685
q = 2.4478941 AU P = 20.61 years

ml = 6.0+ 5 log(Delta) + 20.0 log(r)
Oh TT  R.A. (2000) Decl. Delta r Variation mi Moﬁ./PA Elong.

2015/16 h m o for T=+1 day o o

Jan. 8 18 29.35-3511.2 4.415 3.482 -0.65 +0.6 20.1 21.5/ 92 16.2
Jan. 18 18 46.91 -35 12.9 4.325 3.427 -0.68 +0.2 19.9 21.8/ 91 21.3
Jan. 28 19 04.72 -35 10.3 4.221 3.372 -0.72 -0.2 19.7 22.0/ 90 26.9
Feb. 7 19 22.67 -3503.4 4.104 3.318 -0.76 -0.7 19.5 22.2/ 88 32.8
Feb. 17 19 40.68 -34 52.6 3.976 3.265 -0.80 -1.1 19.3 22.2/ 88 38.8
Feb. 27 19 58.64 -34 38.3 3.838 3.212 -0.84 -1.7 19.1 22.1/ 87 44.8
Mar. 9 20 16.47 -34 21.1 3.692 3.160 -0.88 -2.3 18.8 21.9/ 86 50.8
Mar. 19 20 34.08 -34 01.7 3.539 3.109 -0.92 -2.9 18.6 21.6/ 86 56.9
Mar. 29 20 51.36 -33 41.2 3.381 3.059 -0.96 -3.6 18.4 21.2/ 86 62.9
Apr. 8 21 08.23 -33 20.7 3.220 3.010 -1.01 -4.3 18.1 20.6/ 86 69.0
Apr. 18 21 24.58 -33 01.3 3.057 2.962 -1.06 -5.1 17.9 19.9/ 86 75.1
Apr. 28 21 40.30 -32 44.6 2.894 2.916 -1.11 -6.0 17.6 18.9/ 87 81.2
May 8 2155.25-3231.9 2733 2.8711 -1.16 -6.9 17.3 17.8/ 89 871.5
May 18 22 09.29 -32 24.7 2.574 2.827 -1.22 -7.9 17.1 16.4/ 91 93.8
May 28 22 22.22 -32 24.7 2.421 2.786 -1.29 -9.0 16.8 14.7/ 94 100.2
June 7 22 33.83-3233.0 2274 2.746 -1.37 -10.1 16.6 12.8/ 99 106.8
June 17 22 43.87 -32 50.6 2.135 2.707 -1.46 -11.2 16.3 10.6/105 113.6
June 27 22 52.03 -33 17.8 2.007 2.671 -1.56 -12.4 16.0 8.3/116 120.6
July 7 2258.02-3353.6 1.891 2.638 -1.67 -13.5 15.8 6.1/134 127.6
July 17 23 01.53 -3435.9 1.789 2.606 -1.78 -14.4 15.6 4.5/167 134.7
July 27 23 02.34-3520.2 1.703 2.577 -1.91 -15.2 15.4 4.6/210 141.5
Aug. 6 23 00.45 -36 00. 1 1.636 2.551 -2.02 -15.6 15.2 6.0/242 147.5
Aug. 16 22 56.10 -36 27.9 1.589 2.527 -2.12 -15.6 15.1 7.4/264 151.8
Aug. 26 22 49.96 -36 35.3 1.563 2.506 -2.18 -15.3 15.0 8.6/283 153.0
Sept. 5 22 43.03 -36 15.8 1.560 2.489 -2.18 -14.7 14.9 9.4/301 150.7
Sept.15 22 36.47 -35 26.3 1.578 2.474 -2.14 -13.9 14.9 10.1/321 145.6
Sept.25 22 31.37 -34 07.6 1.617 2.463 -2.04 -13.3 14.9 11.0/341 138.9
Oct. 5 22 28.51-3223.6 1.674 2.454 -1.92 -12.7 14.9 12.4/358 131.5
Oct. 15 22 28.23 -30 19.6 1.749 2.450 -1.77 -12.3 15.0 14.2/ 13 123.9
Oct. 25 22 30.62 -28 01.1 1.838 2.448 -1.63 -12.1 15.1 16.2/ 24 116.4
Nov. 4 22 35.46 -2532.7 1.939 2.450 -1.50 -11.9 15.2 18.2/ 32 109.0
Nov. 14 22 42.44 -22 57.8 2.051 2.455 -1.37 -11.7 15.4 20.1/ 38 101.9
Nov. 24 22 51.26 -20 19.1 2.171 2.463 -1.26 -11.5 15.5 21.7/ 43 95.1
Dec. 4 23 01.55 -17 38.5 2.297 2.475 -1.16 -11.3 15.7 23.1/ 46 88.4
Dec. 14 23 13.06 -14 57.0 2.427 2.489 -1.08 -11.1 15.8 24.3/ 49 82.0
Dec. 24 23 25.53 -12 15.7 2.561 2.507 -1.00 -10.9 16.0 25.2/ 51 75.8
Jan. 3 23 38.76 -09 35.5 2.696 2.528 -0.94 -10.6 16.2 25.9/ 53 69.7
Jan. 13 23 52.59 -06 56.9 2.831 2.552 -0.88 -10.3 16.4 26.5/ 54 63.7
Jan. 23 00 06.91 -04 20.6 2.964 2.578 -0.83 -9.9 16.6 26.8/ 55 57.8
Feb. 2 00 21.60 -01 47.2 3.095 2.607 -0.79 -9.6 16.8 27.0/ 56 52.0
Feb. 12 00 36.58 +00 42.7 3.222 2.639 -0.75 -9.2 17.0 27.1/ 57 46.3
Feb. 22 00 51.81 +03 08.8 3.344 2.673 -0.72 -8.8 17.2 27.0/ 58 40.6
Mar. 3 01 07.21 +05 30.4 3.460 2.709 -0.69 -8.4 17.4 26.9/ 59 35.0
Mar. 13 01 22.76 +07 47.1 3.569 2.747 -0.67 -7.9 17.5 26.7/ 60 29.4
Mar. 23 01 38.41 +09 58.5 3.669 2.787 -0.64 -7.5 17.7 26.3/ 61 23.9
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

1

h

m

12 55.

1
1
1
1
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© 00 00! ~Nooo1o APDLWWW WM NN NN NDN NN LWWW WwWwww
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02.
08.
12.
14.

13.
10.
05.
9].
48.

39.
31.
25.
21.
21.

23.
29.
37.
48.
01.

17.
34.
94.
15.
39.

04.
31.
00.
30.
02.

35.
08.
41.
15.
47.

19.
49.
18.
45.
11.

36.
00.
23.

23 44.
00 05.

22P/Kopff

= 2015 June 27.0 1T
= 2015 Oct. 25.09176 TT
= 162. 89647

=120.87336  2000.0

= 473721

1. 5582446 AU

S O O

8.2+ 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

69 —01

16 -01
38 -02
26 -02
11 =01

63 -01
67 -00
28 +00
80 +01
99 +03

81 +04
62 +04
31 +05
66 +05
08 +05

63 +04
19 +03
98 +02
94 +00
86 -01

37 -03
93 -05
47 -07
93 -10
28 -12

49 -14
93 -16
29 -18
64 -20
34 -21

05 -22
39 -23
88 -23
08 -22
99 -21

09 -20
35 -19
27 -11
81 -15
99 -13

89 -11
60 -08
21 -06
82 -04
92 -02

29.
92.
02.
00.
42.

09.
20.
41.
o1,
03.

07.
9].
25.
30.
10.

29.
26.
06.
31.
17.

18.
2].
42.
01.
21.

317.
46.
43.
23.
43.

39.
08.
10.
45.
94.

40.
08.
20.
22.
15.

04.
o1,
39.
29.
23.

c1I—oOonNoe

—OoINOCT—
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Delta

. 126
. 529
. 338
. 155
. 984

. 829
. 693
. 581
. 493
. 433

. 400
390
. 402
. 430
. 469

015
. 565
.616
. 665
112

. 156
. 196
. 834
. 869
.903

935
. 969
. 004
. 041
. 083

129
. 180
231
. 300
. 368

. 440
o117
. 996
6717
. 158

. 838
915
. 988
. 055
.116

—_—_— —_—_— —_—_— NN NN
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TN PN PN NN

r

958
900
842
184
125

665
605
945
484
424

363
303
242
182
123

065
008

. 952
. 898
. 8471

. 198
. 152
. 110
.672
. 639

. 610
. 588
012
. 962
. 558

. 962
911
. 588
. 610
. 638

671
. 109
. 151
197
. 846

1.
1.
2.
2.
2.

897
951
007
064
122
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Daily motion

m
+0.
+0.
+0.

11
96
39

.18
.05

.30
. 94
)
. 88
.91

.82
.63
.37
.06
.26

.56
. 84
.10
.33
)

.16
.95
.15
.33
.52

.10
. 88
.04
11
.21

.33
.35
.32
.25
.15

.03
.89
)
.62
.49

.37
.26
.16
.07
.99

0.5477144
3. 4452669 AU
0.15412382
6. 39 years

=A

-2.3
-1.
+0.
+1.

+3.

+4.
+6.
+7.
+7.
+6.

+4.
+2.
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102.
110.
120.
129.

140.
150.
161.
171.
169.

158.
147.
136.
125.
116.

107.
100.
92.
86.
80.

15.

66.
62.
59.

96.
93.
90.
48.
45.

43.
40.
38.
36.
33.

30.
24,

21,
18.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

P/2005 RV25 = 2014 U5 (LONEOS—Chr istensen)

= 2015 June
= 2015 Oct.
191. 78569
246. 85959

9. 89952

27.0

1T

28.64920 TT

2000.0

3.5818326 AU

S O O

ml = 10.4 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

01
01
01
01
01

01
01
02
02
02

02
02
03
03
03

03
04
04
04
04

04
05
05
05
05

05
05
06
06
06

06
06
06
05
05

05
05
05
05
05

05
05
05
05
05

h

m
01.
07.
14.
23.
33.

43.
94.
06.
18.
31.

44,
57,
1.
24,
38,

92.
06.
19.
33.
46.

99.
11.
22.
33.
42.

90.
9].
03.
06.
08.

07.
05.
01.
99.
48.

41.
34.
28.
24.
22.

22.
23.
2].
32.
39.

03 +12 35.
38 +12 46.
95 +13 05.
60 +13 32.
18 +14 05.

o/ +14 43.
67 +15 25.
36 +16 10.
9/ +16 55.
22 +17 42.

24 +18 2]
95 +19 12.
10 +19 54.
81 +20 33.
62 +21 08.

45 +21 40.
23 +22 0].
88 +22 30.
30 +22 4].
40 +23 00.

05 +23 07.
15 +23 09.
94 +23 07.
08 +23 00.
61 +22 49.

94 +22 34.
87 +22 16
21 +21 55.
18 +21 32.
39 +21 07.

97 +20 42.
90 +20 16
16 +19 50.
29 +19 24.
42 +18 59.

25 +18 35.
49 +18 14.
19 +17 51.
68 +17 45.
44 +17 31.

20 +17 33.
96 +17 33.
99 +17 35.
91 +17 39.
15 +17 44.

—h_hpboOoo [FoNeoNIbNeookd)] ON — — 00 NOOoOCIo® wW—wWw—©o

— — 000> ONNCION cwnNnNOoO —

N OO ~IN L

Delta

071
Ay
. 854
. 986
A1

. 225
. 328
.418
. 494
. 5bb

. 601
. 630
. 644
. 642
. 624

. 991
. 542
. 418
. 401
.310

. 207
. 093
. 968
. 836
. 697

. 553
. 408
. 263
123
. 992

813
110
. 689
. 634
. 607

. 611
. 645
. 107
. 194
.903

. 029
167
313
. 463
. 613

WWwWwWwww NN N NN NN N NN NWwWwww WWWwhp B A A B A A B A A HLWwWwwWwW

r

138
129
119
110
101

692
683
675
667/
660

653
646
639
633
627

621
616
611
607/
603

999
995
992
990
987

986
984
983
982
982

982
982
983
984
586

988
990
993
996
600

604
608
612
617
623

- 200 -

Dai
m
+0.
+0.
+0.
+0.

+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+0.
+0.

+0.
+0.
+0.

ly

63
16
86
96
04

11
17
22
26
30

33
35
37
38
38

38
36
34
31
2]

21
14
05
95
83

69
93
36

.16
.04

.25
43
.99
.69
.12

. 68
Y
A4
.22
.02

.18
. 36
.93
. 68
.81

0.1683119
4.3067018 AU
0.11027749
8.94 years
motion mil
+1.0 21.8
+1.9 21.8
+2.7 21.9
+3.3 21.9
+3.8 22.0
+4.2 22.0
+4.4 22.1
+4.6 22.1
+4.6 22.1
+4.6 22.1
+4.4 22.2
+4.2 22.2
+3.9 22.1
+3.6 22.1
+3.2 22.1
+2.7 22.1
+2.3 22.1
+1.8 22.0
+1.2 22.0
+0.7 21.9
+0.2 21.9
-0.3 21.8
-0.7 21.7
-1.1 21.6
-1.5 21.6
-1.8 21.5
-2.1 21.4
-2.3 21.3
-2.4 21.2
-2.5 21.1
-2.6 21.0
-2.6 20.9
-2.6 20.9
-2.5 20.8
-2.3 20.8
-2.1 20.8
-1.7 20.8
-1.3 20.9
-0.8 21.0
-0.4 21.1
0.0 21.2
+0.3 21.3
+0.4 21.4
+0.4 21.5
+0.4 21.6
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Comet P/2008 Y2 (Gibbs)

Epoch = 2015 June 27.0 1T
T = 2015 Nov. 5.97496 TT

Peri. = 162. 34071 e = 0.5449494
Node = 330.86305 2000.0 a = 3.5806941 AU
Incl. = 7.28794 n= 0.14546324
q = 1.6293970 AU P= 6.78 years

ml =12.8 + 5 log(Delta) + 25.0 log(r (t-10))
Oh TT  R.A. (2000) Decl. Delta r Variation mi Moﬁ./PA Elong.

2015/16 h m o for T=+1 day o o

Jan. 8 00 12.64 +07 43.0 3.073 3.041 -0.43 -3.9 ) 12.5/ 70 78.9
Jan. 18 00 20.59 +08 24.8 3.159 2.984 -0.44 -3.9 ) 14.8/ 69 70.8
Jan. 28 00 29.97 +09 16.6 3.237 2.927 -0.45 -3.8 16.9/ 69  63.2
Feb. 7 00 40.63 +10 16.9 3.305 2.870 -0.46 -3.8 18.7/ 68 55.9
Feb. 17 00 52.47 +11 24.8 3.361 2.812 -0.48 -3.8 20.4/ 68 48.9
Feb. 27 01 05.40 +12 39.0 3.404 2.754 -0.50 -3.8 21.8/ 68 42.3
Mar. 9 01 19.34 +13 58.2 3.435 2.696 -0.53 -3.8 23.2/ 69 36.0
Mar. 19 01 34.27 +15 21.3 3.452 2.637 -0.57 -3.8 24.5/ 69 30.0
Mar. 29 01 50.16 +16 47.1 3.455 2.578 -0.60 -3.7 25.6/ 69 24.3
Apr. 8 02 06.99 +18 14.3 3.445 2.519 -0.65 -3.7 26.7/ 70 18.9
Apr. 18 02 24.80 +19 41.5 3.423 2.460 -0.70 -3.6 27.8/ 11 13. 8
Apr. 28 02 43.60 +21 07.5 3.389 2.401 -0.76 -3.5 28.8/ 172 9.2
May 8 03 03.42 +22 30.6 3.344 2.342 -0.82 -3.4 29.8/ 74 5.8
May 18 03 24.29 +23 49.2 3.289 2.284 -0.89 -3.1 30.9/ 75 5.3
May 28 03 46.26 +25 01.6 3.225 2.226 -0.96 -2.8 31.9/ 711 8.0
June 7 04 09.32 +26 05.9 3.154 2.169 -1.04 -2.3 ) 32.9/ 79 11.6
June 17 04 33.51 +26 60.0 3.076 2.113 -1.12 -1.7 ) 33.9/ 81 15. 4
June 27 04 58.79 +27 41.7 2.993 2.059 -1.20 -1.0 ) 35.0/ 84 19.1
July 7 052511 +28 08.9 2.906 2.006 -1.28 0.2 23.0 36.0/ 87 22.6
July 17 05 52.37 +28 19.4 2.816 1.954 -1.36 +0.8 22.6 37.1/ 90 26.0
July 27 06 20.44 +28 11.1  2.725 1.905 -1.43 +2.0 22.3 38.1/ 93 29.3
Aug. 6 06 49.12 +27 42.5 2.634 1.859 -1.49 +3.3 21.9 39.1/ 96 32.4
Aug. 16 07 18.23 +26 52.3 2.543 1.816 -1.53 +4.7 21.6 40.0/ 99 35.5
Aug. 26 07 47.51 +25 39.8 2.454 1.776 -1.56 +6.1 21.2 40.9/102 38.3
Sept. 5 08 16.74 +24 05.1 2.368 1.740 -1.58 +7.6 20.9 41.6/105 41.1
Sept.15 08 45.72 +22 09.1 2.285 1.708 -1.58 +9.0 20.6 42.2/107 43.9
Sept.25 09 14.23 +19 53.4 2.205 1.682 -1.57 +10.3 20.3 42.5/110 46.6
Oct. 5 09 42.14 +17 20.1 2.129 1.660 -1.56 +11.4 20.1 42.7/112 49.3
Oct. 15 10 09.33 +14 32.2 2.058 1.644 -1.53 +12.4 19.9 42.5/114 52.0
Oct. 25 10 35.70 +11 33.0 1.989 1.634 -1.51 +13.1 19.7 42.1/116 54.9
Nov. 4 11 01.20 +08 25.9 1.925 1.630 -1.48 +13.6 19.6 41.3/117 57.8
Nov. 14 11 25.77 +05 14.6 1.863 1.631 -1.46 +13.9 19.5 40.2/118 61.0
Nov. 24 11 49.34 +02 02.7 1.803 1.639 -1.44 +14.0 19.4 38.7/119 64.4
Dec. 4 12 11.84 -01 06.5 1.744 1.653 -1.43 +13.8 19.4 36.9/120 68.1
Dec. 14 12 33.16 -04 10.2 1.686 1.672 -1.42 +13.6 19.4 34.6/121 72.2
Dec. 24 12 53.14 -07 05.7 1.629 1.697 -1.43 +13.1 19.4 32.0/121 76.6
Jan. 3 13 11.58 -09 51.0 1.571 1.727 -1.45 +12.6 19.5 28.9/122 81.6
Jan. 13 13 28.20 -12 24.5 1.513 1.761 -1.48 +12.1 19.6 25.3/124 87.0
Jan. 23 13 42.66 -14 44.9 1.455 1.799 -1.53 +11.6 19.8 21.4/127 93.1
Feb. 2 13 54.58 -16 51.3 1.398 1.841 -1.60 +11.1 19.9 16.9/131 99.7
Feb. 12 14 03.51 -18 42.6 1.343 1.887 -1.69 +10.8 20.1 12.2/141 107.2
Feb. 22 14 09.00 -20 17.2 1.292 1.935 -1.80 +10.6 20.2 8.0/162 115.4
Mar. 3 14 10.75 -21 33.1 1.248 1.985 -1.93 +10.6 20.4 6.2/208 124.5
Mar. 13 14 08.61 -22 27.7 1.215 2.037 -2.06 +10.9 20.7 8.4/249 134.3
Mar. 23 14 02.92 -22 58.0 1.197 2.091 -2.17 +11.4 20.9 11.6/267 144.8
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

214P/LINEAR

= 2015 June
= 2015 Nov.
190. 26782
348. 26787

15. 20463

27.0 1T
12.75229 TT

2000.0

1.8513714 AU

S O O

ml =12.2 + 5 log(Delta) + 20.0 log(r)
R. A. (2000) Decl.

03
03
03
03
03

04
04
04
04
04

05
05
05
06
06

06
07
07
08
08

08
09
09
10
10
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h

m
o1,
47.
46.
49.
99.

03.
14.
26.
41.
97.

15.
34.
93.
14.
36.

98.
20.
43.
06.
29.

92.
15.
37.
00.
22.

45.
07.
29.
o1,
13.

35.
9].
19.
41.
04.

26.
48.
10.
32.
93.

13.
32.
90.
05.
18.

03 +41 09.
27 +40 09.
82 +39 10.
58 +38 18.
26 +37 34.

99 +36 58.
26 +36 29.
99 +36 05.
99 +35 44.
10 +35 25.

25 +35 04.
04 +34 39.
88 +34 10.
62 +33 32.
09 +32 46.

14 +31 50.
63 +30 42.
41 +29 21.
35 +27 48.
37 +26 01.

35 +24 01.
23 +21 49.
99 +19 24.
o/ +16 47.
99 +14 01.

26 +11 04.
39 +08 00.
43 +04 50.
42 +01 35.
40 -01 42.

40 -05 02.
48 -08 20.
64 -11 36.
89 -14 4].
21 =17 52.

99 —20 49.
83 -23 38.
92 -26 16
61 -28 44.
11 =31 01.

92 -33 09.
88 -35 08.
22 -36 59.
47 -38 44.
12 -40 25.
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2
.956 2.
.887 2.086
.818 2
L1512

Delta r
2.267 3.030
2.318 2.980
2.384 2.930
2.460 2.880
2.541 2.829
2.625 2.779
2.707 2.728
2.785 2.678
2.858 2.628
2.924 2.571
2.981 2.528
3.029 2.478
3.069 2.429
3.099 2.381
3.120 2.334
3.132 2.287
3.135 2.242
3.131 2.198
3.119 2.155
3.101 2.115
3.076 2.076
3.046 2.040
3.012 2.006
2.973 1.975
2.931 1.947
2.886 1.922
2.839 1.900
2.789 1.883
2.738 1.869
2.686 1.859
2.632 1.853
2.578 1.851
2.522 1.854
2.465 1.861
2.407 1.872
2.347 1.887
2.286 1.905
2.223 1.928
2.159 1.953
2.093 1.982
%.025 014
1

1

1

.30
.30

.29
.28
.26
.24
.23

.21
.20
.20
.20
.20

.21
.22
.22
.23
.23

.23

17
11
.02

.90
13
.93
.21
.96

0. 4875121
3.6125173 AU
0. 14354536
6. 87 years
motion mil
-6. 1
-5.8
-5.2
-4.4
-3.6
-2.9 }
-2.4 }
-2.1 23.0
-2.0 22.9
-2.1 22.8
-2.4 22.6
-3.0 22.5
-3.7 22.3
-4.6 22.2
-5.7 22.0
-6.8 21.9
-8.1 21.7
-9.3 21.5
-10.7 21.3
-12.0 21.2
-13.3 21.0
-14.5 20.8
-15.6 20.6
-16.7 20.5
-17.6 20.3
-18.4 20.2
-19.0 20.0
-19.5 19.9
-19.8 19.8
-19.9 19.7
-19.9 19.7
-19.6 19.6
-19.1 19.6
-18.5 19.6
-17.7 19.6
-16.8 19.6
-15.8 19.6
-14.8 19.6
-13.7 19.7
-12.8 19.7
-11.9 19.8
-11.1 19.9
-10.5 20.0
-10.1 20.0
7 20.1
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 10P/Tempel
%poch = 2015 June 27.0 1T

= 2015 Nov. 14.25957 TT

Peri. = 195.54814

Node = 117.80516 2000.0

Incl. = 12.02890

q = 1.4176581 AU

H=13.6 , G=0.15

ml = 9.4 +5 log(Delta) + 22.5
ml =10.2 + 5 log(Delta) + 17.5
RhA.(ZOOO) Decl. Delta r

m o

14 12.41 -01 19.4 3.081 3.000
14 22.69 -01 34.3 2.889 2.946
14 32.11 -01 37.9 2.696 2.891
14 40.44 -01 29.2 2.504 2.835
14 47.40 -01 07.3 2.317 2.778
14 52.67 -00 31.3 2.137 2.720
14 55.92 +00 18.6 1.967 2.661
14 56.83 +01 21.9 1.812 2.602
14 55.10 +02 36.3 1.673 2.542
14 50.64 +03 57.3 1.555 2.481
14 43.60 +05 18.3 1.460 2.420
14 34.49 +06 30.3 1.390 2.358
14 24.28 +07 23.7 1.344 2.296
14 14.15 +07 50.9 1.323 2.234
14 05.36 +07 47.1 1.321 2.171
13 58.94 +07 11.8 1.336 2.109
13 55.53 +06 07.6 1.363 2.046
13 55.43 +04 38.5 1.398 1.984
13 58.66 +02 48.8 1.437 1.923
14 05.08 +00 42.6 1.478 1.863
14 14.51 -01 36.7 1.518 1.804
14 26.76 -04 06.1 1.556 1.748
14 41.69 -06 42.8 1.591 1.693
14 59.22 -09 23.9 1.623 1.642
1519.28 -12 06.3 1.652 1.59%4
15 41.88 -14 46.4 1.678 1.551
16 07.02 -17 20.0 1.702 1.512
16 34.67 -19 42.2 1.726 1.480
17 04.78 -21 47.4 1.751 1.453
17 37.16 -23 30.0 1.777 1.434
18 11.48 -24 44.5 1.807 1.422
18 47.28 -25 26.2 1.841 1.418
19 23.95 -25 32.3 1.881 1.421
20 00.79 -25 02.2 1.928 1.433
20 37.18 -23 57.5 1.983 1.452
21 12.56 -22 22.2 2.044 1.478
21 46.55 -20 21.6 2.114 1.510
22 18.95 -18 01.7 2.190 1.549
22 49.70 -15 28.5 2.273 1.592
23 18.84 -12 47.6 2.362 1.639
23 46.51 -10 03.9 2.454 1.691
00 12.83 -07 21.2 2.549 1.745
00 37.96 —04 42.7 2.645 1.801
01 02.06 -02 10.7 2.741 1.860
01 25.23 +00 12.9 2.835 1.920

S O O

0. 5373279
3.0640665 AU
0.18376246
5. 36 years

(r>2. 0AU)
(r<2.0AU & pre -T)
(r<2.0AU & post-T)

motion Mag. Elong.
-1.5 19. 76
-0.4 19. 83
+0.9 19 91
+2.2 18. 99.
+3.6 1 107
+5.0 1 116
+6.3 1 124
+7.4 1 133
+8.} } 142

+8.

+].
+b.
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1
8

: 6 1.
-16. 3 13
-16. 0 68
-15.4 14.8 65.1
-14.2 14.6 61.7
-12.5 14.4 58.8
-10.3 14.3 56.1
-1.4 14.2 53.7
-4.2 14.1 51.6
-0.6 14.1 49.6
+3.0 14.2 4].8
+6.5 14.4 46.1
+0.5 14.5 44.3
+12.1 14.7 42.6
+14.0 15.0 40.7
+15.3 15.2 38.6
+16.1 15.5 36.4
+16.4 15.8 34.0
+16.3 16.1 31.3
+15.8 16.5 28.5
+15.2 16.8 25.5
+14.4 17.1  22.3
+13.4 17.4 19.0
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Da

-34

ily

35
43
90
96
61

64
67
68
69
69

67
65
61
94
45

m
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.30
.07
.33
.10
. 86

. 86
.01
.28
. 68
.32

11
.62
41
.33
31

.28
.23
.15
.09
12

. 36
.23
.28
.21
.83

.48
.38
.28
.01
.12

Comet C/2013 US10 (Catalina)

Epoch = 2015 June 27.0 1T

T = 2015 Nov. 15.71503 TT

Peri. = 340. 35833

Node = 186.14383 2000.0

Incl. = 148. 87821

q = 0.8229527 AU

e = 1.0003248

ml = 4.2 +5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r

m o
22 26.36 -24 29.1 5.040 4.384
22 29.81 -24 04.1 5.045 4.279
22 34.13 -23 38.1 5.025 4.173
22 39.15 -23 12.2 4.978 4.065
22 44.75 -22 47.3 4.903 3.957
22 50.83 -22 24.4 4.800 3.848
22 57.25 -22 04.6 4.670 3.737
23 03.94 -21 49.2 4.512 3.625
23 10.79 -21 39.5 4.328 3.512
23 17.70 -21 37.5 4.119 3.398
23 24.58 -21 45.2 3.889 3.282
23 31.32 -22 05.5 3.638 3.165
23 37.80 -22 42.0 3.371 3.047
23 43.87 -23 39.6 3.091 2.927
23 49.30 -25 05.3 2.801 2.806
23 53.78 -27 08.5 2.505 2.683
23 56.81 -30 02.7 2.211 2.558
23 57.51 -34 07.6 1.925 2.432
23 54.22 -39 49.6 1.657 2.304
23 43.22 -47 39.8 1.420 2.175
23 14.57 -57 51.8 1.234 2.044
21 55.94 68 56.4 1.119 1.912
18 45.80 -73 39.8 1.090 1.779
16 13.03 -66 35.2 1.143 1.645
15 16.24 -56 51.0 1.252 1.511
14 53.04 -48 33.0 1.389 1.378
14 41.90 -41 58.4 1.530 1.248
14 35.71 =36 40.7 1.657 1.125
14 31.65 -32 11.2 1.755 1.013
14 28.35 -28 05.6 1.812 0.919
14 25.28 -24 04.5 1.817 0.852
14 22.45 -19 51.7 1.762 0.824
14 20.16 -15 11.5 1.647 0.838
14 18.64 -09 42.1 1.480 0.892
14 17.72 =02 42.9 1.277 0.978
14 16.50 +07 03.8 1.060 1.085
14 12.86 +21 52.1 0.863 1.205
14 00.52 +43 55.7 0.739 1.333
13 07.72 +69 31.8 0.751 1.465
07 25.63 +81 03.9 0.907 1.598
04 37.34 +70 50.6 1.151 1.733
04 12.56 +62 45.5 1.439 1.866
04 08.74 +57 27.0 1.744 1.999
04 11.51 +63 54.0 2.053 2.130
04 17.21 +51 28.0 2.357 2.260
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

230P/LINEAR

= 2015 June
= 2015 Nov.
308. 91338
112. 39619

14. 65294

27.0
18. 0643

2000.0

1. 4852897 AU

ml = 14.8 + 5 log(Delta) +
R. A. (2000) Decl.

h

m

20 11.
20 26.
20 42.

20
21

21
21
22
22
22

22
23
23
23
00

00
00
01
01
01

02
02
02
03
03

03
04
04
04
04

05
05
05
05
05

05
05
05
05
05

05
05
06
06

98.
14.

31.
47.
04.
21.
38.

96.
14.
32.
90.
08.

2].
47.
06.
26.
47.

08.
30.
o1,
13.
34.

99.
14.
32.
47.
99.

08.
12.
13.
11.
08.

06.
06.
09.
16.
26.

38.
94.
11.
29.

06 48.

31 =22 24.
62 -21 52.
2] -21 13.
25 -20 30.
51 -19 41.

02 -18 47.
12 =17 49.
62 -16 4].
10 -15 43.
96 -14 35.

42 -13 2]
10 =12 17
03 -11 08.
25 -10 00.
19 -08 54.

69 -07 52.
01 -06 55.
16 -06 05.
97 -05 23.
64 -04 51.

12 -04 30.
16 -04 23.
81 -04 29.
44 -04 51.
19 -05 27.

43 -06 14.
86 -07 10.
92 -08 07.
12 -08 56.
82 -09 26.

32 -09 23.
88 -08 31.
19 -06 38.
98 -03 37.
94 +00 23.

9/ +05 02.
45 +09 48.
o1 +14 16
14 +18 11.
12 +21 26.

99 +24 02.
25 +26 01.
30 +27 29.
65 +28 29.
90 +29 04.
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— 01T O—=O
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Delta

4.059
4.027
971
911
. 829

132
. 622
. 499
. 366
. 223

.072
.916
. 155
. 992
421

. 263
101
. 943
. 190
. 642

. 503
371
. 248
135
. 033

. 940
. 857
183
119
. 664

. 618
. 082
. 058
. 948
. 554

. 580
. 625
. 689
112
871

. 984
.10
241
. 392
. 546
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1T
1T

S O O

7.5 log(r)

r

109
052
994
936
8176

816
155
694
632
570

907
444
380
317
253

190
127
064

. 003
. 943

. 884
. 821
L1172
121
.673

. 629
.990
. 556
. 528
. 507

. 493
. 486
. 487
. 495
.510

. 533
. 9562
. 597
. 637
. 681

. 130
. 182
. 837
. 895
. 954
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0.5631165
3.3997386 AU
0.15723013
6.27 years

Daily motion

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

m

.92
Y
. 60
.63
. 65

.67
.69
11
13
.15

.y
.19
.82
.85
.89

+1.
+1.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+1.
+1.
+1.
+1.

+0.

+3. 3
+3. 8
+4. 4
+4.9
+b.

+b.
+6.
+6.
+6.
+6.

+6.
+6.
+6.
+6.
+6.

+b.
+b.
+4.
+3.
+2.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 249P/LINEAR

Epoch = 2015 June 27.0

T = 2015 Nov. 26.70075
Peri. = 65.60453

Node = 239.17475 2000.0

Incl. = 8.39268

q = 0.4990971 AU
H=16.2 , G=0.15
RhA.(ZOOO) Decl. Delta

m o

10 35.59 -02 11.2 2.977 3
10 30.55 -02 11.7 2.798 3.
10 23.37 -01 57.3 2.641 3.
10 14.25 -01 27.1 2.511 3.
10 03.63 -00 41.6 2.411 3.
09 52.21 +00 17.0 2.345 3.
09 40.87 +01 24.4 2.311 3.
09 30.49 +02 35.3 2.308 3.
09 21.83 +03 44.3 2.332 3.
09 15.42 +04 47.1 2.376 3.
09 11.50 +05 40.5 2.435 2.
09 10.13 +06 22.7 2.501 2.
09 11.19 +06 52.8 2.570 2.
09 14.51 +07 10.8 2.637 2.
09 19.88 +07 16.7 2.697 2.
09 27.09 +07 10.7 2.746 2.
09 35.96 +06 53.3 2.784 2.
09 46.34 +06 24.6 2.807 2.
09 58.12 +05 44.8 2.814 2.
10 11.24 +04 53.8 2.804 2.
10 25.69 +03 51.7 2.771 2
10 41.48 +02 38.3 2.731 1
10 58.73 +01 13.3 2.669 1
11 17.59 -00 23.9 2.589 1
11 38.32 =02 13.6  2.492 1
12 01.33 -04 16.5 2.381 1
12 27.17 =06 32.9 2.256 1
12 56.63 -09 02.6 2.119 1.
13 30.87 =11 43.8 1.974 0
14 11.46 -14 31.3 1.823 0.
15 00.47 -17 12.6  1.669 0.
16 00.03 -19 22.8 1.511 0.
17 10.52 =20 22.4 1.348 0.
18 28.41 -19 35.8 1.192 0.
19 48.93 -16 52.7 1.075 0.
21 08.16 =12 26.0 1.024 O
22 21.11 =07 01.9 1.046 O
23 23.97 -01 43.1 1.132 1
00 16.15 +02 51.2 1.266 1.
00 59.27 +06 32.8 1.433 1
01 35.50 +09 29.0 1.620 1
02 06.69 +11 49.9 1.820 1
02 34.20 +13 43.7 2.026 1
02 59.03 +15 16.5 2.234 1
03 21.85 +16 32.5 2.440 1

1T
1T

r

. 634

973
911
447
381

314
244
172
099
023

945
864
181
695
607

516
422
325
224
120

.012
.900
. 184
. 663
. 537

. 407
211

129

. 984

836

693
970
903
924
622

157
. 904
. 051

195

. 334

. 467
. 9596
. 119
. 838
. 952
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S O O

.48
.28
13

0.8194687
2.7646015 AU
0. 21441505
4.60 years
motion V
-0.1 22.1
+1.4 21.9
+3.0 21.6
+4.6 21.4
+5.9 21.1
+6.7 21.0
+7.1 21.1
+6.9 21.2
+6.3 21.3
+5.3 21.4
+4.2 21.4
+3.0 21.5
+1.8 21.5
+0.6 21.5
-0.6 21.5
-1.7 21.4
-2.9 21.4
-4.0 21.3
5.1 21.2
-6.2 21.0
-7.3 20.8
-8.5 20.6
-9.7 20.3
-11.0 20.1
-12.3 19.7
-13.6 19.4
-15.0 19.0
-16.1 18.5
-16.7 18.1
-16.1 17.6
-13.0 17.1
-6.0 16.8
+4.7 16.8
+16.3 17.2
+26.7 17.6
+32.4 117.9
+31.9 18.2
+27.4 18.5
+22.2 18.9
+17.6 19.2
+14.1 19.6
+11.4 19.9
+9.3 20.2
+7.6 20.4
+6.2 20.7
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Comet P/2010 R2 (La Sagra)

Epoch = 2015 June 27.0 1T
T = 2015 Nov. 30.01058 TT

Peri. = 58.57878 e = 0.1537567
Node = 270.65230 2000.0 a= 3.0958190 AU
Incl. = 21.41751 n = 0.18094256

q = 2.6198161 AU P= 5 45 years

H=17.6 , G=0.15

Oh TT  R.A. (2000) Decl. Delta r Variation v Mot. /PA  Elong.
2015/16 h m o for T=+1 day ’

Jan. 8 17 27.77-2756.6 3.7/5 2.911 -0.68 -2.9 . 23.4/ 8 247
Jan. 18 17 45.34 -27 37.0 3.696 2.896 -0.69 -3.3 . 23.1/ 84 30.9
Jan. 28 18 02.53 -27 09.5 3.605 2.881 -0.69 -3.7 23.4 22.6/ 82 37.1
Feb. 7 18 19.21 -26 34.3 3.502 2.867 -0.70 -4.1 23.4 22.0/ 80 43.5
Feb. 17 18 35.27 -25 51.3 3.388 2.853 -0.71 -4.6 23.4 21.3/ 71 49.9
Feb. 27 18 50.56 -25 01.1 3.264 2.839 -0.73 -5.0 23.3 20.4/ 75 56.4
Mar. 9 19 04.94 -24 03.9 3.132 2.825 -0.74 -55 23.3 19.4/ 72 63.1
Mar. 19 19 18.27 -23 00.3 2.994 2.812 -0.76 -6.0 23.2 18.2/ 68 69.9
Mar. 29 19 30.38 -21 50.9 2.851 2.799 -0.79 -6.5 23.1 16.7/ 64 76.9
Apr. 8 19 41.09 -20 36.3 2.705 2.786 -0.82 -7.0 23.0 15.1/ 59 84.1
Apr. 18 19 50.22 -19 17.1 2.559 2.774 -0.85 -7.5 22.9 13.3/52 91.5
Apr. 28 19 57.53 -17 54.3 2.414 2.761 -0.90 -8.0 22.8 11.4/ 42 99.3
May 8 20 02.83-16 28.7 2.273 2.750 -0.95 -85 22.6 9.8/ 27 107.5
May 18 20 05.88 -1501.1 2.139 2.738 -1.01 -9.1 22.4 89/ 6 116.0
May 28 20 06.47 -13 32.9 2.016 2.727 -1.08 -9.6 22.2 9.2/342 125.0
June 7 20 04.51 -12 05.5 1.907 2.717 -1.15 -10.1 22.0 10.7/322 134.5
June 17 20 00.01 -10 40.9 1.816 2.706 -1.22 -10.5 21.8 12.8/308 144.2
June 27 19 53.23 -09 21.4 1.746 2.697 -1.28 -10.9 21.6 14.5/299 153.9
July 7 19 44.74 -08 09.8 1.701 2.688 -1.32 -11.1 21.4 15.3/293 162.3
July 17 19 35.33 -07 08.7 1.682 2.679 -1.34 -11.2 21.3 14.7/289 165.7
July 27 19 26.02 -06 20.0 1.690 2.671 -1.33 -11.1 21.4 12.8/286 161.0
Aug. 6 19 17.80 -05 44.2 1.724 2.663 -1.29 -10.9 21.6 9.7/284 152.2
Aug. 16 19 11.48 -05 20.5 1.780 2.656 -1.23 -10.6 21.8 6.0/283 142.5
Aug. 26 19 07.60 -05 06.9 1.857 2.650 -1.16 -10.2 21.9 1.9/290 132.8
Sept. 5 19 06.38 -05 00.3 1.949 2.644 -1.09 -9.8 22.1 2.2/ 84 123.6
Sept. 15 19 07.83 -04 57.9 2.054 2.639 -1.02 -9.3 22.3 5.9/89 114.8
Sept.25 19 11.79 -04 56.6 2.167 2.634 -0.96 -8.8 22.4 9.3/88 106.5
Oct. 5 1918.02 -04 53.9 2.285 2.630 -0.90 -8.4 22.6 12.3/ 87 98.7
Oct. 15 19 26.24 -04 47.5 2.407 2.627 -0.85 -8.0 22.7 14.9/86 91.3
Oct. 25 19 36.21 -04 35.8 2.529 2.624 -0.81 -7.6 22.8 17.2/ 84 84.3
Nov. 4 19 47.63 -04 17.3 2.649 2.622 -0.78 -7.3 22.9 19.1/82 77.6
Nov. 14 20 00.29 -03 51.0 2.767 2.621 -0.75 -7.0 22.9 20.8/ 80 71.2
Nov. 24 20 13.98 -03 16.3 2.880 2.620 -0.72 -6.8 23.0 22.2/ 79 65.0
Dec. 4 20 28.50 -02 32.8 2.988 2.620 -0.71 -6.6 23.0 23.4/ 71 59.0
Dec. 14 20 43.69 -01 40.2 3.089 2.620 -0.69 -6.4 23.1 24.4/ 75 53.2
Dec. 24 20 59.40 -00 38.7 3.183 2.622 -0.68 -6.2 23.1 25.2/ 74 47.6
Jan. 3 21 15.52 +00 31.5 3.268 2.624 -0.67 -6.0 23.1 25.9/ 72 42.2
Jan. 13 21 31.95 +01 49.8 3.345 2.626 -0.66 -5.9 23.1 26.4/ 71 37.0
Jan. 23 21 48.59 +03 15.9 3.412 2.629 -0.65 -5.7 23.1 26.8/ 70 32.0
Feb. 2 22 05.37 +04 48.8 3.469 2.633 -0.65 -5.6 23.0 27.1/68 27.3
Feb. 12 22 22.25 +06 27.8 3.517 2.638 -0.65 -5.4 23.0 27.2/ 6] 23.1
Feb. 22 22 39.17 +08 12.1 3.555 2.643 -0.65 -5.2 23.0 27.3/66 19.5
Mar. 3 22 56.10 +10 00.7 3.582 2.649 -0.65 -5.0 23.0 27.3/65 16.8
Mar. 13 23 13.02 +11 52.6 3.599 2.655 -0.66 -4.8 23.0 27.2/ 65 15.6
Mar. 23 23 29.91 +13 47.0 3.605 2.662 -0.66 -4.6 23.0 27.0/ 64 16.1
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Comet P/2003 WC7 (LINEAR-Catalina)

Epoch = 2015 June 27.0 1T
T = 2015 Dec.  5.09481 TT

Peri. = 342.37254 e = 0.6797742
Node = 88.77698 2000.0 a= 51825212 AU
Incl. = 21.46119 n= 0.08353961
q = 1.6595770 AU P= 11.80 years

ml =12.0 + 5 log(Delta) + 20.0 log(r (t-40))
Oh TT  R.A. (2000) Decl. Delta r Variation mi Moﬁ./PA Elong.

2015/16 h m o for T=+1 day o o

Jan. 8 21 22.73 -30 02.4 4.353 3.533 -0.43 -0.5 ) 18.4/ 72 29.7
Jan. 18 21 36.03 -29 02.5 4.343 3.466 -0.45 -0.8 ) 19.3/ 72 23.8
Jan. 28 21 49.89 -27 59.4 4.316 3.399 -0.47 -1.1 ) 20.2/ 72 18.17
Feb. 7 22 04.20 -26 53.3 4.272 3.331 -0.49 -1.4 ) 20.9/ 72 15.2
Feb. 17 22 18.91 -25 44.4 4.211 3.263 -0.51 -1.7 ) 21.6/ 72 14.2
Feb. 27 22 33.97 -24 33.2 4.134 3.194 -0.54 -2.1 22.3/ 72 16.0
Mar. 9 22 49.32 -23 200 4.042 3.125 -0.56 -2.5 22.9/ 72 19.6
Mar. 19 23 04.94 -22 05.3 3.937 3.056 -0.59 -2.9 23.4/ 72 241
Mar. 29 23 20.81 -20 49.5 3.818 2.986 -0.63 -3.4 23.9/ 72  29.1
Apr. 8 23 36.91 -19 33.3 3.689 2.916 -0.66 -3.9 24.4/ 72 34.2
Apr. 18 23 53.25 -18 17.2 3.550 2.846 -0.70 -4.4 24.8/ 73 39.4
Apr. 28 00 09.82 -17 01.9 3.403 2.7716 -0.75 -5.0 25.3/ 74 44.5
May 8 00 26.62 -15 48.1 3.250 2.706 -0.80 -5.6 25.7/ 74 49.6
May 18 00 43.67 -14 36.5 3.091 2.636 -0.85 -6.3 26.1/ 75 54.5
May 28 01 00.95 -13 28.0 2.930 2.567 -0.91 -7.1 26.4/ 76  59.4
June 7 01 18.48 -12 23.3 2.766 2.497 -0.98 -7.9 ) 26.8/ 77 64.2
June 17 01 36.24 -11 23.2 2.602 2.429 -1.06 -8.8 22.7 21.0/ 79 68.9
June 27 01 54.21 -10 28.7 2.440 2.361 -1.14 -9.9 22.4 27.2/ 80 73.5
July 7 02 12.35-09 40.4 2.279 2.294 -1.24 -11.0 22.0 27.3/ 82 178.0
July 17 02 30.62 -08 59.0 2.122 2.228 -1.35 -12.2 21.6 27.3/ 83 82.4
July 27 02 48.89 -08 25.0 1.969 2.164 -1.47 -13.6 21.2 27.1/ 85 86.8
Aug. 6 03 07.08 -07 58.6 1.821 2.101 -1.60 -15.2 20.8 26.7/ 86 91.1
Aug. 16 03 25.02 -07 39.7 1.679 2.041 -1.76 -16.9 20.3 26.0/ 88 95.4
Aug. 26 03 42.46 -07 27.5 1.543 1.983 -1.94 -18.8 19.9 24.9/ 89 99.8
Sept. 5 03 59.18 -07 20.2 1.415 1.929 -2.14 -21.0 19.5 23.3/ 89 104.2
Sept.15 04 14.83 -07 15.4 1.293 1.878 -2.38 -23.3 19.0 21.1/ 88 108.9
Sept.25 04 28.99 -07 08.7 1.180 1.831 -2.65 -25.8 18.6 18.3/ 86 113.8
Oct. 5 04 41.24 -06 54.4 1.074 1.788 -2.96 -28.5 18.1 14.9/ 79 119.1
Oct. 15 04 51.02 -06 24.4 0.977 1.751 -3.33 -31.1 17.7 11.6/ 61 124.9
Oct. 25 04 57.81 -05 28.1 0.891 1.720 -3.73 -33.7 17.2 10.8/ 28 131.5
Nov. 4 0501.21 -0353.2 0.816 1.694 -4.16 -35.9 16.8 14.6/359 139.0
Nov. 14 05 00.97 -01 27.1 0.755 1.676 -4.58 -37.7 16.4 21.3/346 147.4
Nov. 24 04 57.43 +01 58.8 0.712 1.664 -4.92 -39.0 16.1 27.7/342 156.3
Dec. 4 04 51.56 +06 21.9 0.690 1.660 -5.12 -39.6 15.9 31.9/342 163.9
Dec. 14 04 44.95 +11 25.1 0.692 1.662 -5.13 -39.7 15.8 32.4/346 165.2
Dec. 24 04 39.61 +16 39.7 0.718 1.673 -4.97 -39.0 15.8 29.9/354 158.4
Jan. 3 04 37.21 +21 37.1 0.769 1.690 -4.68 -37.4 15.9 26.3/ 5 149.0
Jan. 13 04 38.77 +25 58.8 0.841 1.714 -4.33 -34.8 16.0 23.3/ 19 139.6
Jan. 23 04 44.71 +29 37.8 0.932 1.744 -3.98 -31.4 16.3 21.9/ 36 131.0
Feb. 2 04 54.78 +32 34.8 1.038 1.780 -3.66 -27.7 16.5 22.0/ 50 123.2
Feb. 12 05 08.47 +34 53.3 1.156 1.821 -3.37 -23.8 16.9 22.9/ 62 116.1
Feb. 22 05 25.20 +36 37.8 1.285 1.867 -3.11 -20.1 17.2 23.9/ 70 109.7
Mar. 3 05 44.25 +37 52.1 1.423 1.917 -2.88 -16.6 17.6 24.9/ 77 103.7
Mar. 13 06 05.01 +38 39.5 1.568 1.971 -2.66 -13.4 18.0 25.7/ 83 98.1
Mar. 23 06 26.91 +39 03.0 1.719 2.028 -2.46 -10.5 18.4 26.2/ 88 92.7
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Comet G/2014 S2 (PANSTARRS)

Epoch = 2015 June 27.0 1T
T 2015 Dec.  9.79704 TT

Peri. = 87.80472

Node = 8.12166 2000.0
Incl. = 64.66984

q = 2.1007134 AU

e = 0.9876717

ml = 10.0 + 5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.

2015/16 h m o m : 0

Jan. 8 23 43.37 -04 06.8 4.476 4.198 +0.29 +8.6 19.5 67.4
Jan. 18 23 46.29 02 40.7 4.543 4.115 +0.40 +9.1 19.4 58.5
Jan. 28 23 50.31 -01 09.4 4.597 4.032 +0.50 +9.6 19.4 49.8
Feb. 7 23 55.28 +00 26.8 4.634 3.949 +0.58 +10.1 19.3 41.4
Feb. 17 00 01.09 +02 07.9 4.652 3.866 +0.65 +10.6 19.2 33.4
Feb. 27 00 07.61 +03 53.9 4.652 3.783 +0.71 +11.1 19.1 25.6
Mar. 9 00 14.75 +05 44.8 4.630 3.700 +0.77 +11.6 19.0 18.2
Mar. 19 00 22.41 +07 40.9 4.588 3.618 +0.81 +12.1 18.9 11.4
Mar. 29 00 30.52 +09 42.3 4.526 3.536 +0.85 +12.7 18.8 6.6
Apr. 8 00 39.01 +11 49.6 4.443 3.455 +0.88 +13.4 18.6 8.1
Apr. 18 00 47.84 +14 03.2 4.341 3.374 +0.91 +14.1 18.5 13.7
Apr. 28 00 56.94 +16 23.9 4.221 3.293 +0.93 +14.9 18.3 20.0
May 8 01 06.29 +18 52.4 4.084 3.214 +0.96 +15.8 18.1 26.6
May 18 01 15.85 +21 29.9 3.933 3.135 +0.97 +16.8 17.9 33.1
May 28 01 25.58 +24 17.7 3.710 3.057 +0.99 +18.0 17.7 39.5
June 7 01 35.46 +27 17.4 3.597 2.980 +1.00 +19.4 17.5 45.8
June 17 01 45.47 +30 30.9 3.416 2.905 +1.01 +21.0 17.3 52.1
June 27 01 55.58 +34 00.5 3.231 2.831 +1.02 +22.8 17.1 58.2
July 7 02 05.77 +37 48.4 3.045 2.759 +1.02 +24.9 16.8 64.2
July 17 02 16.00 +41 57.5 2.861 2.689 +1.02 +27.3 16.6 /0.0
July 27 02 26.21 +46 30.2 2.683 2.622 +1.02 +29.9 16.3 /5.5
Aug. 6 02 36.38 +51 28.8 2.516 2.556 +1.00 +32.6 16.1 80.7
Aug. 16 02 46.40 +56 54.4 2.361 2.494 +0.97 +35.2 15.8 85.4
Aug. 26 02 56.10 +62 46.2 2.225 2.435 +0.91 +37.4 15.6 89.5
Sept. 5 03 05.16 +69 00.7 2.109 2.379 +0.75 +39.0 15.4 92.7
Sept.15 03 12.67 +/5 31.0 2.016 2.328 +0.22 +39.5 15.2 94.8
Sept.25 03 14.82 +82 06.3 1.948 2.281 -6.86 +38.2 15.0 95.9
Oct. 5 02 06.20 +88 28.6 1.903 2.238 -58.25 -19.7 14.9 95.9
Oct. 15 16 23.66 +85 12.0 1.878 2.201 -0.63 -33.5 14.8 94.9
Oct. 25 16 17.40 +79 36.7 1.870 2.169 +0.50 -29.6 14.7 93.3
Nov. 4 16 22.44 +74 41.2 1.875 2.143 +0.71 -24.9 14.7 91.4
Nov. 14 16 29.50 +/0 31.8 1.886 2.123 +0.73 -20.0 14.6 89.5
Nov. 24 16 36.82 +67 11.6 1.900 2.109 +0.69 -15.1 14.6 87.9
Dec. 4 16 43.68 +64 41.0 1.912 2.102 +0.60 -10.1 14.6 86.8
Dec. 14 16 49.65 +62 59.6 1.919 2.101 +0.45 -5.3 14.6 86.4
Dec. 24 16 54.14 +62 06.5 1.920 2.107 +0.23 -0.7 14.7 86.8
Jan. 3 16 56.49 +61 59.7 1.913 2.120 -0.08 +3.8 14.7 88.0
Jan. 13 16 55.73 +62 37.5 1.900 2.139 -0.54 +7.8 14.7 90.0
Jan. 23 16 50.34 +63 56.0 1.882 2.164 -1.23 +11.2 14.7 92.7
Feb. 2 16 38.04 +65 47.9 1.861 2.195 -2.2] +13.2 14.8 96.0
Feb. 12 16 15.32 +67 59.5 1.843 2.232 -3.7] +12.5 14.8 99.7
Feb. 22 15 37.66 +/0 04.1 1.831 2.273 -5.50 +7.4 14.9 103.4
Mar. 3 14 42.62 +/1 18.1 1.832 2.320 -6.5/ -2.6 15.0 106.7
Mar. 13 13 36.92 +/0 51.8 1.850 2.371 -6.00 -14.8 15.1 109.2
Mar. 23 12 36.88 +68 24.2 1.891 2.426 -4.36 -24.3 15.2 110.4

- 209 -



Comet P/2002 Q1 (Van Ness)

Epoch = 2015 June 27.0 1T
T 2015 Dec. 11.01715 TT

Peri. = 185.09791 e = 0.5624572
Node = 173.96077 2000.0 a = 3.5659883 AU
Incl. = 36.21226 n= 0.14636398
q = 1.5602725 AU P= 6.73 years

ml =12.4 + 5 log(Delta) + 20.0 log(r)
Oh TT  R.A. (2000) Decl. Delta r Variation mi Moﬁ./PA Elong.

2015/16 h m o for T=+1 day o o

Jan. 8 16 50.51 +05 12.0 3.883 3.268 -0.54 +0.5 21.0/ 82 44.7
Jan. 18 17 04.49 +05 39.2 3.745 3.203 -0.57 +0.5 21.1/°79 50.0
Jan. 28 17 18.38 +06 19.1 3.598 3.146 -0.61 +0.6 21.1/ 75 55.4
Feb. 7 17 32.08 +07 12.3 3.445 3.089 -0.66 +0.7 21.0/ 71 60.9
Feb. 17 17 45.47 +08 19.1 3.287 3.031 -0.71 +0.8 20.8/ 67 66.5
Feb. 27 17 58.42 +09 39.8 3.126 2.973 -0.77 +0.8 20.5/ 62 72.0
Mar. 9 18 10.78 +11 14.4 2.964 2.914 -0.84 +1.0 20.2/ 57 711.4
Mar. 19 18 22.41 +13 02.5 2.802 2.854 -0.91 +1.1 19.7/ 52 82.8
Mar. 29 18 33.10 +15 03.5 2.643 2.794 -0.99 +1.2 19.1/ 46  88.1
Apr. 8 18 42.67 +17 16.1 2.488 2.733 -1.09 +1.3 18.4/ 39 93.2
Apr. 18 18 50.89 +19 38.6 2.338 2.672 -1.20 +1.4 22.8 17.6/ 31 98.2
Apr. 28 18 57.48 +22 08.3 2.194 2.611 -1.32 +1.4 22.4 16.6/ 23 102.9
May 8 19 02.18 +24 41.2 2.059 2.549 -1.46 +1.4 22.1 15.5/ 13 107.4
May 18 19 04.70 +27 12.4 1.933 2.488 -1.61 +1.2 21.7 14.3/ 0 111.4
May 28 19 04.78 +29 35.1 1.816 2.426 -1.77 +0.8 21.4 13.0/346 115.0
June 7 19 02.27 +31 40.9 1.710 2.364 -1.93 +0.1 21.0 11.8/327 118.1
June 17 18 57.19 +33 20.3 1.615 2.302 -2.09 -0.9 20.7 11.0/305 120.4
June 27 18 49.89 +34 22.6 1.531 2.240 -2.21 -2.1 20.3 11.0/279 121.9
July 7 18 41.12 +34 38.1 1.458 2.180 -2.28 -3.4 20.0 12.0/252 122.5
July 17 18 31.96 +33 59.7 1.396 2.119 -2.30 -4.6 19.6 14.1/228 122.1
July 27 18 23.76 +32 23.6 1.345 2.060 -2.26 -5.4 19.3 17.0/207 120.9
Aug. 6 18 17.78 +29 51.9 1.306 2.002 -2.18 -5.5 19.0 20.5/191 118.7
Aug. 16 18 14.97 +26 30.2 1.278 1.946 -2.08 -4.8 18.7 24.2/177 115.9
Aug. 26 18 15.92 +22 28.2 1.261 1.892 -1.99 -3.3 18.4 27.9/165 112.3
Sept. 5 18 20.85 +17 57.6 1.254 1.840 -1.91 -1.0 18.2 31.4/156 108.3
Sept.15 18 29.69 +13 10.2 1.260 1.791 -1.85 +1.8 18.0 34.6/147 103.9
Sept.25 18 42.27 +08 18.3 1.276 1.745 -1.82 +4.7 17.8 37.2/140 99.3
Oct. 5 18 58.26 +03 33.4 1.302 1.703 -1.81 +7.5 17.6 39.2/133 94.5
Oct. 15 19 17.35-0054.9 1.339 1.666 -1.83 +9.9 17.5 40.8/127 89.7
Oct. 25 19 39.18 -04 58.3 1.385 1.633 -1.85 +11.8 17.4 41.8/121 85.0
Nov. 4 20 03.32 -08 30.7 1.440 1.606 -1.89 +13.0 17.3 42.4/115 80.3
Nov. 14 20 29.37 -11 28.1 1.503 1.585 -1.92 +13.6 17.3 42.7/110 75.9
Nov. 24 20 56.90 -13 48.6 1.572 1.570 -1.94 +13.6 17.3 42.7/105 71.6
Dec. 4 21 25.45 -15 32.1 1.645 1.562 -1.96 +13.1 17.4 42.6/100 67.5
Dec. 14 21 54.64 -16 40.1 1.723 1.561 -1.95 +12.3 17.4 42.4/ 96 63.7
Dec. 24 22 24.11 -17 15.3 1.804 1.566 -1.94 +11.3 17.6 42.1/ 92 60.1
Jan. 3 22 53.53 -17 21.1 1.886 1.578 -1.91 +10.1 17.7 41.9/ 88 56.7
Jan. 13 23 22.71 -17 01.6 1.970 1.597 -1.86 +8.9 17.9 41.5/ 85 53.6
Jan. 23 23 51.48 -16 21.0 2.054 1.621 -1.80 +7.8 18.2 41.2/ 83 50.7
Feb. 2 00 19.73 -1523.5 2.139 1.652 -1.74 +6.7 18.4 40.8/ 81 48.0
Feb. 12 00 47.43 -14 13.4 2.225 1.687 -1.67 +5.6 18.7 40.3/ 80 45.5
Feb. 22 01 14.56 -12 54.5 2.310 1.728 -1.59 +4.7 19.0 39.8/ 79 43.2
Mar. 3 01 41.11 -11 30.8 2.396 1.772 -1.52 +4.0 19.3 39.2/ 78 41.0
Mar. 13 02 07.11 -10 05.3 2.482 1.820 -1.44 +3.3 19.6 38.6/ 78 38.9
Mar. 23 02 32.56 -08 41.4 2.568 1.870 -1.37 +2.8 19.9 37.8/ 78 37.0
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Comet P/1998 QP54 (LONEOS-Tucker)

Epoch = 2015 June 27.0 1T
T = 2015 Dec. 26.00145 TT

Peri. = 30.61993 e = 0.5513367
Node = 341.59932 2000.0 a= 4.2048737 AU
Incl. = 17.64907 n= 0.11430748

q = 1.8865725 AU P= 8.62 years

ml =11.2 + 5 log(Delta) + 20.0 log(r)
Oh TT  R.A. (2000) Decl. Delta r Variation mi Moﬁ./PA Elong.

2015/16 h m o for T=+1 day o o

Jan. 8 18 12.07 -36 43.7 4.318 3.408 -0.59 -1.1 ) 20.7/ 89 19.7
Jan. 18 18 29.28 -36 35.5 4.221 3.355 -0.62 -1.5 ) 20.9/ 88 25.0
Jan. 28 18 46.55 -36 23.0 4.109 3.301 -0.65 -1.9 20.9/ 87 30.7
Feb. 7 19 03.78 -36 06.5 3.983 3.246 -0.68 -2.4 20.9/ 86 36.7
Feb. 17 19 20.89 -35 46.0 3.845 3.191 -0.71 -2.9 20.7/ 85 42.8
Feb. 27 19 37.76 -35 21.8 3.696 3.136 -0.74 -3.4 ) 20.4/ 84 49.0
Mar. 9 19 54.28 -34 54.6 3.537 3.081 -0.78 -4.0 ) 20.1/ 83 55.3
Mar. 19 20 10.36 -34 24.9 3.371 3.026 -0.81 -4.7 ) 19.5/ 82 61.6
Mar. 29 20 25.89 -33 53.6 3.198 2.971 -0.86 -5.4 ) 18.8/ 81 67.9
Apr. 8 20 40.73 -33 21.5 3.022 2.915 -0.90 -6.2 22.9 17.9/ 81 74.3
Apr. 18 20 54.78 -32 49.7 2.842 2.860 -0.96 -7.0 22.6 16.8/ 80 80.9
Apr. 28 21 07.87 -32 19.3 2.662 2.804 -1.02 -8.0 22.3 15.4/ 80 87.5
May 8 21 19.82 -31 51.6 2.483 2.749 -1.09 -9.0 22.0 13.8/ 81 94.3
May 18 21 30.44 -31 27.6 2.307 2.694 -1.17 -10.1 21.6 11.7/ 81 101.3
May 28 21 39.44 -31 08.6 2.136 2.640 -1.27 -11.4 21.3 9.2/ 82 108.6
June 7 21 46.53 -30 55.1 1.972 2.586 -1.38 -12.7 20.9 6.3/ 83 116.2
June 17 21 51.37 -30 47.6 1.818 2.532 -1.51 -14.0 20.6 2.8/ 85 124.2
June 27 21 53.55 -30 45.3 1.676 2.479 -1.66 -15.3 20.2 1.0/267 132.6
July 7 2152.76 -30 45.8 1.549 2.427 -1.82 -16.5 19.9 5.1/270 141.4
July 17 21 48.78 -30 45.3 1.439 2.377 -1.98 -17.5 19.5 9.2/275 150.4
July 27 21 41.69 -30 37.3 1.350 2.327 -2.13 -18.2 19.2 12.6/280 159.0
Aug. 6 21 32.07 -30 14.5 1.284 2.279 -2.24 -18.4 18.9 15.0/286 165.0
Aug. 16 21 21.02 -29 30.2 1.241 2.232 -2.28 -18.3 18.6 16.0/295 163.9
Aug. 26 21 10.08 -28 20.6 1.223 2.187 -2.26 -18.0 18.4 15.4/307 156.4
Sept. 5 21 00.85 -26 46.8 1.228 2.144 -2.16 -17.7 18.3 14.2/323 146.8
Sept.15 20 54.55 -24 53.5 1.254 2.104 -2.03 -17.5 18.2 13.2/344 137.0
Sept.25 20 51.89 -22 46.4 1.296 2.066 -1.87 -17.4 18.1 13.6/ 71 121.5
Oct. 5 2053.01 -20 30.9 1.352 2.032 -1.73 -17.4 18.0 15.5/ 25 118.7
Oct. 15 20 57.70 -18 10.3 1.418 2.000 -1.59 -17.4 18.0 18.3/ 38 110.6
Oct. 25 21 05.57 -15 46.0 1.491 1.972 -1.48 -17.5 18.0 21.3/ 46 103.1
Nov. 4 21 16.15-13 18.5 1.570 1.947 -1.38 -17.4 18.0 24.1/ 52 96.3
Nov. 14 21 28.99 -10 47.5 1.652 1.926 -1.30 -17.4 18.0 26.7/ 55 90.1
Nov. 24 21 43.72 -08 12.4 1.736 1.910 -1.24 -17.3 18.0 29.0/ 57 84.3
Dec. 4 21 59.98 -05 33.1 1.822 1.898 -1.19 -17.1 18.1 30.9/ 58 78.9
Dec. 14 22 17.51 -02 49.6 1.909 1.890 -1.16 -16.8 18.1 32.5/ 59 73.9
Dec. 24 22 36.08 -00 02.2 1.997 1.887 -1.13 -16.5 18.2 33.8/ 60 69.2
Jan. 3 22 55.53 +02 48.2 2.084 1.888 -1.11 -16.0 18.3 34.8/ 60 64.8
Jan. 13 23 15.74 +05 40.7 2.173 1.894 -1.10 -15.5 18.4 35.6/ 61 60.5
Jan. 23 23 36.60 +08 33.7 2.262 1.904 -1.10 -14.9 18.6 36.1/ 61 56.5
Feb. 2 23 58.05 +11 25.8 2.351 1.919 -1.10 -14.2 18.7 36.4/ 62 52.6
Feb. 12 00 20.06 +14 15.1 2.440 1.938 -1.10 -13.4 18.9 36.5/ 62 48.8
Feb. 22 00 42.59 +16 60.0 2.530 1.961 -1.11 -12.5 19.1 36.4/ 63 45.1
Mar. 3 01 05.59 +19 38.4 2.620 1.988 -1.12 -11.6 19.3 36.2/ 64 41.5
Mar. 13 01 29.07 +22 08.8 2.709 2.018 -1.13 -10.5 19.5 35.8/ 66 37.9
Mar. 23 01 52.98 +24 29.4 2.797 2.052 -1.13 -9.5 19.7 35.3/ 67 34.3
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Oh TT
2015/16
Jan. 8
Jan. 18
Jan. 28
Feb. 7
Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

Apr. 18
Apr. 28
May 8
May 18
May 28

June 7
June 17
June 27
July 7
July 17

July 27
Aug. 6
Aug. 16
Aug. 26
Sept. 5

Sept. 15
Sept. 25
Oct. 5
Oct. 15
Oct. 25

Nov. 4
Nov. 14
Nov. 24
Dec. 4
Dec. 14

Dec. 24
Jan. 3
Jan. 13
Jan. 23
Feb. 2

Feb. 12
Feb. 22
Mar. 3
Mar. 13
Mar. 23

Comet
Epoch
T

Peri.

Node

Incl.

a

mi
R. A. (2000) Decl.
02 41.79 +22°
02 42.
02 44.

02 48.
93.

99.
07.
15.
24.
34.

45.
96.
08.
20.
32.

45.
98.
11.
23.
36.

49.
01.
13.
24.
34.

44,
52,
00.
06.
10.

13.
14.
12.
09.
04.

98.
o1,
44
38.
33.

30.
28.
29.
32.
36.

02

02
03
03
03
03

03
03
04
04
04

04
04
05
05
05

05
06
06
06
06

06
06
07
07
07

07
07
07
07
07

06
06
06
06
06

06
06
06
06
06

P/2014 W4 (PANSTARRS)

= 2015 June 27.0
29.72428 11

2015 Dec.
67.39201
33. 36324
15. 28425

4.2628056 AU

2000.0

1T

S O O

6.8 +5 log(Delta) + 15.0 log(r)

46 +22
10 +23
41 +23
48 +23

19 +24
19 +24
98 +25
83 +26
84 +26

90 +27
12 +28
42 +28
91 +29
91 +29

93 +30
31 +31
15 +31
96 +32
66 +32

14 +32
30 +33
03 +33
20 +34
67 +34

29 +34
88 +35
29 +35
31 +36
14 +36

42 +3]
18 +38
95 +39
80 +39
90 +40

68 +40
12 +41
11 +41
38 +41
34 +41

03 +40
10 +40
41 +39
10 +39
62 +38

o1,
98.
11.
30.
93.

21,
53,
28,
05.
44.

23.
03.
41.
19.
99.

30.
03.
33.
02.
28.

93.
16.
39.
02.
25.

49.
15.
44,
17.
93.

33.
16.
00.
43.
22.

94.
16.
2].
26.
14.

94.
29.
99.
2].
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Delta

4.059
4.184
4.318
4.456
4.593

4.721
. 853
970
.076
167

. 245
. 306
. 351
3179
. 389

. 383
. 359
. 318
. 261
189

. 101
.000
. 886
. 161
. 626

. 484
337
187
. 038
. 893

. 156
. 630
. 521
431
. 366

. 328
. 318
. 338
. 386
. 459

. 556
671
. 800
. 940
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r

999
982
965
948
932

916
901
485
4N
45]

443
430
417
404
392

381
370
360
350
340

331
323
315
308
301

295
289
284
219
275

212
269
266
265
264

263
263
263
264
266

268
211
275
219
283
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Daily
m
+0. 07
+0.22
+0. 37
+0. 51
+0. 63

+0. 74
+0. 84
+0. 93
+1.00
+1.07

+1.12
+1.17
+1. 21
+1.24
+1.26

+1.28
+1.28
+1.28
+1.2]
+1.25

+1.22
+1.1]
+1.12
+1.05
+0. 96

+0. 86
+0. 74
+0. 60
+0. 44
+0. 27

+0. 08
-0.12
-0.32
-0. 49
-0.62

-0.70
-0.70
-0. 63
-0. 50
-0. 33

-0.13
+0. 07
+0. 2]
+0. 45
+0. 61

0. 3524804
6. 5832843 AU
0. 05834991
16. 89 years
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Elong.

117.
107.
98.
89.
80.

1.

99.
48.
40.

33.
26.
20.
14.

12.
17.
23.
30.

36.

90.
9]/,
65.

12.
80.
88.
97.
106.

115.
124.
134.
143.
152.

159.
161.
157.
149.
140.

131.
121.
112.
103.

94.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 116P/Wild

Epoch = 2015 June 27.0 1T
T = 2016 Jan. 11.72124 TT
Peri. = 173. 35999

Node = 20.99671 2000.0
Incl. = 3.60813

q = 2.1866983 AU

m

1

h

m

06 01.

05
05
05
05

05
05
05
06
06

06
06
06
07
07

07
07
08
08
08

09
09
09
10
10
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92.
46.
42.
41.

42.
46.
92.
01.
11.

23.
36.
o1,
06.
22.

39.
9]/.
15.
33.
92.

10.
29.
48.
07.
26.

46.
05.
24.
43.
02.

21.
40.
99.
18.
317.

99.
13.
31.
48.
04.

18.
31.
42.
o1,
97.

S O O

6.8 +5 log(Delta) + 17.5 log(r)
R. A. (2000) Decl.

31 +28
94 +28
44 +28
38 +21
01 +27

37 +21
32 +2]
63 +27
07 +27
37 +26

2] +26
96 +26
03 +25
90 +25
80 +24

18 +24
32 +23
31 +22
63 +21
21 +20

98 +18
88 +17
87 +15
91 +13
97 +11

06 +09
16 +07
25 +05
35 +03
44 +01

92 -00
98 -02
98 -05
47 -07
21 -09

68 -11
18 -12
35 -14
18 -16
04 -17

64 -18
64 -19
68 -20
35 -21
25 -22

24.
19.
11.
99.
48.

36.
26.
16.
06.
94.

40.
22.
99.
31.
99.

13.
22.
24.
17.
01.

38.
06.
2].
41.
48.

90.
48.
41.
32.
22.

48.
98.
06.
10.
10.

03.
90.
30.
01.
23.

36.
41.
38.
26.
06.

0
1
0
9
1

8
4
4
2
5
3
4
1
1
8
2
8
1
1
1
0
4
2
1
6
6
0
6
6
2
6
5
2
4
0
1
1
0
0
3
8
6
0
3
8

Delta

2.234
2.253
2.299
2.365
2.44]

. 541
. 641
. 144
. 846
. 945

. 038
125
. 202
L2171
. 330

. 3178
. 416
. 443
. 460
. 467

. 464
. 451
. 429
. 398
. 358

.310
. 255
193
124
. 049

. 968
. 882
191
. 696
597

. 495
390
. 283
175
. 066

. 958
. 853
. 150
. 653
. 564
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r

185
149
112
075
038

001
964
927
890
853

817
181
145
109
674

639
605
972
939
507

476
446
417
390
364

339
316
294
274
256

240
226
214
204
196

191
188
187
188
192

198
206
217
229
244
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Daily
m
-0.84
-0. 65
-0.41
-0.14
+0.14

+0. 40
+0. 63
+0. 84
+1.03
+1.19

+1. 33
+1.45
+1. 995
+1. 63
+1.70

+1.75
+1. 80
+1. 83
+1. 86
+1.88

+1. 89
+1.90
+1.90
+1.91
+1.91

+1.91
+1.91
+1.91
+1.91
+1. 91

+1. 91
+1.90
+1. 89
+1. 8]
+1.85

+1. 81
+1.76
+1.68
+1. 59
+1. 46

+1.30
+1.10
+0. 87
+0. 59
+0. 28

0.3727092
3. 4859403 AU
0.15143426
6.51 years

motion mil
-0.4 17.3
-0.9 17.3
-1.1 17.2
-1.2 17.2
-1.1 17.2
-1.0 17.2
-1.0 17.2
-1.0 17.2
-1.2 17.1
-1.4 17.1
-1.8 17.1
-2.3 17.0
-2.9 17.0
-3.5 16.9
-4.3 16.9
-5.0 16.8
-5.9 16.7
-6.7 16.7
-7.5 16.6
-8.4 16.5
-9.2 16.4
-9.9 16.3

-10.6 16.2
-11.2 16.1
-11.8 16.0
-12.3 15.9
-12.6 15.7
-12.9 15.6
-13.0 15.5
-13.1 15.4
-13.0 15.3
-12.8 15.2
-12.4 15.1
-12.0 15.0
-11.4 14.9
-10.7 14.7
-9.9 14.6
-9.1 14.5
-8.2 14.4
-7.4 14.3
-6.5 14.2
-5.6 14.2
-4.8 14.1
-4.0 14.0
-3.3 13.9
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

07
07
07
07
07

07
07
07
07
07

07
07
07
07
08

08
08
08
09
09

09
09
10
10
10

m

C/2014 Y1 (PANSTARRS)

= 2015 June 27.0 1T
= 2016 Jan. 17.73179 TT
= 182. 26121

= 19.48939  2000.0

= 14.92309

= 2.2425174 AU

= 1.0014472

8.4+ 5 logDelta) + 10.0 log(r)
RhA.(ZOOO) Decl.

52.07 +40°13.

44.
36,
29,
22.

18.
15.
15.
17.
21.

21.
34.
44,
94.
06.

19.
33.
47.
03.
18.

34.
o1,
08.
25.
42.

00.
18.
36.
94.
13.

32.
o1,
10.
29.
48.

07.
26.
45.
03.
21.

37.
93.
07.
18.

35 +40
42 +40
00 +40
14 +40

18 +40
67 +39
36 +38
26 +38
28 +31

25 +36
98 +35
2] +34
93 +33
19 +32

66 +31
41 +30
92 +28
06 +27
15 +25

91 +24
45 +22
34 +20
52 +18
96 +16

65 +14
99 +12
67 +09
99 +07
50 +04

19 +02
06 -00
06 -03
18 -05
35 -08

90 -11
91 -13
26 -16
94 -18
16 -20

84 -22
24 -25
03 -27
82 -29

35.
45.
43.
29.

04.
30.
o1,
06.
18.

21.
34.
37.
38.
34.

26.
13.
94.
30.
98.

21.
36.
44
46.
40.

28.
10.
47.
18.
46.

10.
28.
07.
46.
25.

01.
34.
02.
26.
45.

98.
07.
11.
11.

16 28.18 -31 07.
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Delta

. 603
. 524
474
. 452
. 455

479
. 920
.913
. 633
. 697

. 159
. 819
. 872
917
. 952

971
990
. 992
. 982
. 961

. 928
. 885
. 832
. 169
. 698

. 619
. 534
. 443
. 348
. 248

. 146
. 042
. 936
. 830
125

. 620
. 516
414
. 314
.218
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. 035
. 950
. 812
. 802
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r

942
460
379

2117

135
055
974
893
813

133
654
975
497
419

342
266
191
118
045

974
905
838
173
110

650
993
939
489
442

400
362
329
301
218

260
249
243
243
249

261
219
302
330

. 364

Daily
m
-0.77
-0.79
-0.74
-0. 63
-0. 46

-0.25
-0.03
+0.19
+0. 40
+0. 60

+0. 7]
+0. 93
+1.07
+1.19
+1.29

+1.38
+1.45
+1. 51
+1. 5]
+1.62

+1.65
+1. 69
+1.72
+1.74
+1.71]

+1.79
+1. 81
+1. 83
+1.85
+1. 87

+1. 89
+1.90
+1. 91
+1.92
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+1.76
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+1.38
+1.18
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Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
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July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

211P/Hi ||

= 2015 June 27.0 1T
= 2016 Jan. 27.30980 TT
= 4.42169

= 117.26890 2000.0

= 18.88799

2.3505725 AU

S O O

ml =11.0 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

h

m

00 59.

01
01
01
01

01
01
02
02
02

02
03
03
03
03

04
04
04
05
05

05
05
06
06
06

06
07
07
07
07

08
08
08
08
08

08
08
08
08
07

07
07
07
07
07

05.
13.
22.
33.

44
96.
08.
22.
36.

90.
05.
21.
37.
93.

09.
26.
43.
01.
18.

35.
92.
09.
26.
43.

98.
14.
28.
41.
93.

03.
12.
18.
22.
24.

22.
18.
12.
04.
97.

o1.
48.
47.
90.

38 -14°

88 -12
15 -11
85 -09
01 -07

12 -05
06 -04
16 -02
13 -00
10 +00

62 +02
66 +03
14 +05
04 +06
30 +07

89 +08
15 +09
83 +10
05 +11
37 +11

68 +12
91 +12
97 +12
13 +12
08 +12

91 +12
03 +12
31 +12
93 +12
46 +11

88 +11
46 +12
91 +12
92 +13
21 +14

10 +15
94 +17]
25 +19
83 +22
92 +24

60 +26
10 +27
62 +28
30 +29

11.
37.
00.
19.
317.

99.
13.
33.
99.
40.

11.
39.
01.
18.
29.

33.
30.
19.
01.
35.

01.
20.
31.
36.
35.

30.
21.
11.
03.
97.

99.
11.
38.
23.
30.

99.
49.
94.
05.
10.

01.
32.
42.
32.

0
6
0
8
9
1
9
)
2
1

NOOCIOCTN NN 1O O©OoOO~IN SHOCIoH —O1 WNPA~OO — B~ ONO

NSO RA~—

96.04 +30 03.0

D

—_

—_

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3.
3
3
3
3
3
3
2
2
2
2
2
2
2
2
1

1

1

1

elta

. 251
. 353
. 450
. 538
. 618

. 688
. 146
. 192
. 825
. 846

. 854
. 850
. 833
. 805
. 164

113
651
.519
. 497
. 407

. 308
. 201
. 088
. 968
. 842

112
0178
441
. 303
. 165

. 029
. 897
112
. 657
. 556

473
412
. 3176
. 368
. 388

435
. 905
. 994
. 699
. 814

PR RPN RPN RRRNR DR PR DR RNOWE  WWwww

r

250
217
185
152
119

086
053
021
988
956

923
892
860
829
198

168
138
109
680
652

625
999
974
949
526

904
483
464
446
429

413
400
388
371
368

361
356
352
351
351

353
357
362
369
378
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Dai
m
+0.
+0.
+0.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+0.
+0.
+0.

ly

65
19
91
02
11

19
2]
34
40
45

90
99
99
63
66

69
11
12
13
13

12
11
68
64
98

o1
43
32
19
04

86
64
40

13
.15

.42
.63
.14
13
.99

.35
.05
.21
Y
. 84

0.3392837
3.5576124 AU
0.14688117
6. 71 years

motion mil
+9.3 21.2
+9.8 21.2

+10.0 21.2
+10.2 21.2
+10.2 21.2
+10.2 21.2
+10.0 21.1
+9.8 21.1
+9.5 21.0
+9.2 21.0
+8.7 20.9
+8.2 20.8
+7.7 20.8
+7.1 20.7
+6.4 20.6
+5.7 20.5
+4.9 20.4
+4.2 20.3
+3.4 20.1
+2.6 20.0
+1.9 19.9
+1.1 19.7
+0.5 19.6
-0.1 19.5
-0.5 19.3
-0.9 19.1
-1.0 19.0
-0.9 18.8
-0.5 18.6
+0.2 18.5
+1.2 18.3
+2.7 18.1
+4.5 17.9
+6.6 17.7
+8.9 17.6
+11.0 17.4
+12.5 17.3
+13.0 17.3
+12.5 17.2
+11.1 17.3
+9.1 17.4
+7.0 17.5
+5.0 17.6
+3.1 17.8
+1.4 17.9
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

50P/Arend

= 2015 June 27.0 1T
= 2016 Feb. 8.18448 1T
= 49 22274

= 355.17618 2000.0

= 19.13868

1.9187535 AU

S O O

0. 5303551
4.0855410 AU
0. 11935200
8.26 years

ml = 13.0 + 5 log(Delta) + 10.0 log(r (t-50))
R. A. (2000) Decl.

h

m

19 53.
20 08.
20 23.
38.
93.

08.
23.
37.
o1,
05.

18.
31.
43.
94.
04.

14.
22.
29.
34.
36.

37.
34.
29.
21.
11.

00.
49.
40.
34.
30.

31.
34.
41.
90.
02.

16.
31.
48.
07.
2].

48.
10.
33.
9].
02 23.

20
20

21
21
21
21
22

22
22
22
22
23

23
23
23
23
23

23
23
23
23
23

23
22
22
22
22

22
22
22
22
23

23
23
23
00
00

00
01
01
01

30 -34°

31 -33
42 -32
92 -31
95 -30

44 -29
11 -28
o1 -26
98 -25
24 -24

45 -23
11 =22
14 -21
44 -20
87 -19

27 -18
44 1]
12 -16
05 -15
88 -15

28 -14
97 -14
80 -14
92 -13
91 -13

18 -12
92 -1
69 -10
15 -08
95 -07

24 -05
87 -03
96 -01
93 +00
62 +03

35 +05
82 +08
86 +10
33 +13
08 +15

07 +18
24 +21
94 +23
93 +26
35 +28

WWO O ~N WO~ wooNOoHY© ~NCiILwwh OO O WO~ OohNOOD ~NOoO©oo—

Delta

4.536
4.496
4.438
4.363
212

. 165
. 045
912
. 167
. 612

. 448
. 218
.102
. 923
143

. 962
. 384
211
. 044
. 886

141
. 612
. 501
413
. 349

311
. 300
314
. 348
399

. 463
. 536
. 615
. 698
. 182

. 866
. 949
. 032
113
193

212
2. 350
2.42]
2.504
2. 581

—“NNNN NN WWW WwWwLwhh ~

—_ —_ —_

NS NN ——

—_

—_

SO RN RN PR DRRWE WKRWWm  WWwwe

r

994
944
493
442
391

339
281
235
182
129

076
023
970
917
864

811
158
105
652
601

949
499
449
400
352

306
261
218
1717
138

101
067/
036
009

. 984

. 963
. 946
. 933
. 924
.920

919
. 923
. 931
. 943
. 959

- 218 -

m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.

+0.

+0.
+0.
+0.
+0.
+0.

Daily motion ml
50 +5.4 22.1
51 +5.7 22.1
51 +6.0 22.0
50 +6.3 21.9
49 +6.5 21.8
47 +6.7 21.7
4 +6.9 21.5
41 +7.0 21.4
37 +1.0 21.2
32 +7.0 21.1
21 +6.9 20.9
20 +6.7 20.7
13 +6.5 20.6
04 +6.1 20.4
94 +5.7 20.1
82 +5.2 19.9
67 +4.7 19.7
49 +4.0 19.5
28 +3.4 19.2
04 +2.8 18.9

.23 +2.4 18.7
.52 +2.2 18.4
19 +2.4 18.2
.00 +3.1 18.0
11 +4.3 17.8
.09 +5.7 17.7
.92 +7.2 11.5
.66 +8.6 17.5
.32 +9.8 17.5
.03 +10.8 17.4
.36 +11.6 17.5
.67 +12.4 17.5
.94 +13.2 17.5
17 +13.9 17.5
.37 +14.5 17.6
.55 +15.1 17.6
.70 +15.6 17.6
.85 +15.9 17.6
.98 +16.0 17.7
.10 +16.0 17.7
.22 +15.7 17.17
.33 +15.2 17.7
44 +14.4 17.8
.54 +13.4 17.8
.64 +12.1 17.9

Elong.

12.
14.
18.
23.

29.

41.
47.
94,

60.
66.
13.
19.
86.

93.
100.
108.
116.
124.

133.
143.
153.
163.
172.

168.
157.
146.
135.
125.

116.
107.
100.
93.
86.

80.

10.
65.
61.

96.
92.
49.
45.
42.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Peri.

Node

Incl.

R. A. (2000) Decl.
83 +08

h

02 57.
02 50.
02 44.
02 41.
02 38.

.24 +06
. 14 +05
.30 +05
.15 +05
.92 +05

.65 +05
.82 +05
.21 +04
.88 +04
.51 +04

.02 +03
.24 +02
.00 +01
.08 +00
.21 =00

.06 -02
.20 -05
.08 -08
.96 -11
.95 -15

.98 -20
.98 -26
.38 31
.82 -36
.93 -40

.12 -42
.87 -42
.31 -42
.15 -41
.57 -40

.46 -39
.14 =38
.58 37
.26 =37
.22 -36

.03 -35
.30 -35
.67 -35
.82 -35
.37 =35

C/2014 W5 (Lemmon-PANSTARRS)

= 2016 Feb.
= 271.69628
245. 52056
146. 19198

%.5546270 AU

0

10. 66028 TT
2000.0

9.6 +5 log(Delta) + 10.0 log(r)

47 +08
94 +07
16 +06
98 +06

9]/.
05.
23.
49.
24,

05.
o1.
41.
32.
24.

16.
05.
o1,
31.
06.

32.
48.
o1,
39.
o1.

45.
07.
03.
38.
97.

9].
25.
93.
40.
11.

12.
94.
42.
9].
98.

99.
94.
97.
08.
2].

96.
35.
26.
30.
90.

~NoOoOh~ WO wWww

oo —=O CICIooN O OO —=0o SHDONCIW WOONWN NOoOOSONW NoOOoOWwWw—

Delta

4.206
4.307
4.418
. 533
. 643

143
. 827
. 891
. 932
947

935
. 895
. 826
129
. 604

. 453
271

080

. 864
. 633

. 391
. 145
.900
. 667
. 455

271
. 145
. 069
. 057
. 104

. 203
. 338
. 497
. 665
. 831

987
. 126
. 242
. 332
. 392

. 421
418
. 384
319
. 226

PPN RPN PR RRRNW WROWE WRWKWE WWKWWw AARRR ARRAA

r

138
662
986
911
435

360
285
211
137
063

990
917
845
113
102

632
963
495
428
363

298
235
174
115
057

002
949
898
851
806

164
125
690
659
631

608
988
973
963
996

995
958
965
o/l
993

- 219 -

Daily motion
m

-0.74 5.2
-0.55 -4.2
-0.38 -3.3
-0.22 -2.5
-0.07 -1.9
+0.05 -1.4
+0.16 -1.0
+0.24 -0.8
+0.32 -0.8
+0.37 -0.9
+0.42 -1.1
+0.45 -1.4
+0.46 -1.9
+0.46 -2.6
+0.45 -3.4
+0.42 4.4
+0.38 5.7
+0.31 -7.2
+0.21 -9.1
+0.08 -11.4
-0.09 -14.2
-0.31 -17.6
-0.61 -21.5
-1.00 -25.9
-1.50 -30.0
-2.10 -32.8
-2.76 -32.8
-3.36 -28.7
-3.69 -21.1
-3.62 -12.1
-3.19 -4.2
-2.56 +1.3
-1.92 +4.4
-1.36 +5.9
-0.91 +6.3
-0.57 +6.1
-0.32 +5.6
-0.13 +4.9
0.00 +4.1
+0.08 +3.2
+0.13 +2.1
+0.14 +0.9
+0.11 -0.5
+0.05 -2.0
-0.05 -3.9

—_ —_ —_ —_ —_ —_
— O ©Ooo~l ~N~JocoonN ArvoOND ~NOo—=wh [« R NN X 3 NNWW Ao

—_——

_____
SCOOOD SOOOD ODUINIUT CINITIO® SOOI INIP®O POPOOO ©OOOO ©OOOO

—_
WWWww WLWwWwnNnN—

Elong.

—_
—_
~

105.
93.
82.
.

61.

4.
33
25.

17.
12.
12.
17.
24,

32.
40.
48.
9],
66.

16.

96.
106.
117.

127.
135.
138.
135.
125.

114.
102.
90.
19.
68.

98.

40.
33.
2].

24.
25.
29.
35.
43.

— 11 o™ CCIOoOONN

— oo

~NSHOoOWO

ON—=M~ WO PLOW WOoOWN A O©COoOvOo© ~NonNO—



Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 147P/Kushida-Muramatsu
Epoch = 2015 June 27.0 1T

T = 2016 Feb. 27.76736 TT
Peri. = 347.05627

Node = 93.72525 2000.0
Incl. = 2.36757

q = 2.7465938 AU
H=156 , G=0.15

R. A. (2000) Decl. Delta r
h m

22 53.84 -09 15.2 3.928 3.445
23 04.37 -08 06.9 4.018 3.420
23 15.56 -06 53.7 4.094 3.394
23 27.30 -05 36.5 4.157 3.369
23 39.50 -04 15.9 4.205 3.344
23 52.09 -02 52.7 4.23] 3.319
00 04.99 -01 27.4 4.255 3.294
00 18.16 —00 00.8 4.256 3.269
00 31.54 +01 26.3 4.242 3.245
00 45.09 +02 53.4 4.213 3.221
00 58.79 +04 19.7 4.170 3.19]/
01 12.57 +05 44.6 4.112 3.173
01 26.42 +07 07.3 4.041 3.149
01 40.28 +08 27.5 3.958 3.126
01 54.12 +09 44.3 3.863 3.104
02 07.86 +10 57.2 3.757 3.081
02 21.45 +12 05.8 3.641 3.060
02 34.79 +13 09.4 3.516 3.038
02 47.79 +14 07.6 3.384 3.017
03 00.34 +15 00.2 3.245 2.997
03 12.27 +15 46.6 3.101 2.97]
03 23.42 +16 26.8 2.954 2.958
03 33.59 +17 00.5 2.805 2.939
03 42.52 +17 21.7 2.657 2.922
03 49.98 +17 48.3 2.511 2.904
03 55.66 +18 02.5 2.370 2.888
03 59.28 +18 10.3 2.237 2.872
04 00.61 +18 11.8 2.116 2.85]/
03 59.51 +18 07.4 2.009 2.843
03 56.02 +17 57.3 1.923 2.830
03 50.45 +17 42.6 1.859 2.81]
03 43.39 +17 24.6 1.821 2.806
03 35.72 +17 05.9 1.811 2.796
03 28.43 +16 49.5 1.830 2.786
03 22.43 +16 38.4 1.875 2.771]
03 18.45 +16 35.1 1.944 2.7]0
03 16.88 +16 41.2 2.032 2.763
03 17.87 +16 56.8 2.137 2.758
03 21.38 +17 21.3 2.253 2.754
03 27.21 +17 53.1 2.371 2.750
03 35.14 +18 30.5 2.506 2.748
03 44.93 +19 11.6 2.637 2.74]
03 56.33 +19 54.4 2,761 2.74]
04 09.13 +20 37.3 2.895 2.748
04 23.15 +21 18.4 3.019 2.750

- 220 -

S O O

0.2774075
3.8010273 AU
0. 13300029
71.41 years
motion V
+6.8 22.0
+7.3 22.0
+71.7 22.0
+8.1 21.9
+8.3 21.9
+8.5 21.8
+8.7 21.7
+8.7 21.6
+8.7 21.4
+8.6 21.5
+8.5 21.6
+8.3 21.6
+8.0 21.7
+71.7 21.7
+7.3 21.7
+6.9 21.7
+6.4 21.6
+5.8 21.6
+5.3 21.5
+4.6 21.5
+4.0 21.4
+3.4 21.3
+2.7 21.2
+2.1 21.1
+1.4 20.9
+0.8 20.7
+0.2 20.6
-0.4 20.4
-1.0 20.2
-1.5 19.9
-1.8 19.7
-1.9 19.4
-1.6 19.4
-1.1 19.6
-0.3 19.8
+0.6 20.0
+1.6 20.2
+2.4 20.4
+3.2 20.5
+3.7 20.7
+4.1 20.8
+4.3 20.9
+4.3 21.0
+4.1 21.1
+3.8 21.2
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Comet P/2010 V1 (lkeya—-Murakami) [Orbit 1]

Epoch = 2015 June 27.0 1T
T 2016 Feb. 28.86217 TT

Peri. = 152.31633 e = 0.4876905
Node = 3.77120 2000.0 a= 3.0680901 AU
Incl. = 9.38852 n= 0.18340109
q = 1.5718117 AU P= 537 years

ml = 13.6 + 5 log(Delta) + 15.0 log(r)
Oh TT  R.A. (2000) Decl. Delta r Variation mi Moﬁ./PA Elong.

2015/16 h m o for T=+1 day o o

Jan. 8 00 26.91 +06 42.1 3.421 3.420 -0.34 -3.6 9.8/ 65 81.7
Jan. 18 00 32.88 +07 22.9 3.529 3.378 -0.34 -3.5 11.9/ 65 73.1
Jan. 28 00 40.20 +08 12.2 3.630 3.335 -0.34 -3.5 13.8/ 66  65.0
Feb. 7 00 48.69 +09 08.8 3.720 3.291 -0.34 -3.4 15.4/ 66 57.2
Feb. 17 00 58.22 +10 11.6 3.798 3.247 -0.35 -3.4 16.9/ 66  49.7
Feb. 27 01 08.69 +11 19.7 3.862 3.202 -0.36 -3.4 18.1/ 66 42.4
Mar. 9 01 20.00 +12 32.0 3.911 3.155 -0.38 -3.4 19.2/ 66 35.5
Mar. 19 01 32.08 +13 47.7 3.944 3.109 -0.39 -3.4 20.2/ 67 28.8
Mar. 29 01 44.87 +15 06.0 3.961 3.061 -0.41 -3.4 21.0/ 67 22.3
Apr. 8 01 58.33 +16 25.8 3.961 3.013 -0.44 -3.4 21.8/ 68 16.1
Apr. 18 02 12.42 +17 46.5 3.946 2.963 -0.47 -3.4 22.4/ 68 10.3
Apr. 28 02 27.14 +19 07.2 3.914 2.914 -0.50 -3.3 23.0/ 69 5.5
May 8 02 42.45 +20 27.3 3.867 2.863 -0.53 -3.3 23.6/ 70 5.1
May 18 02 58.36 +21 45.8 3.805 2.812 -0.57 -3.3 24.1/ T 9.3
May 28 03 14.87 +23 02.2 3.729 2.760 -0.62 -3.2 24.6/ 72 14.5
June 7 03 31.98 +24 15.6 3.641 2.708 -0.67 -3.1 22.9 25.1/ 73 19.8
June 17 03 49.68 +25 25.4 3.540 2.655 -0.73 -2.9 22.7 25.5/ 74 25.1
June 27 04 07.98 +26 30.8 3.428 2.601 -0.79 -2.8 22.5 26.0/ 75 30.3
July 7 04 26.87 +27 31.1 3.307 2.548 -0.86 -2.5 22.3 26.4/ 77 35.4
July 17 04 46.35 +28 25.6 3.177 2.493 -0.94 -2.2 22.1 26.8/ 78 40.5
July 27 05 06.39 +29 13.8 3.040 2.439 -1.02 -1.7 21.8 27.1/ 80 45.6
Aug. 6 05 26.95+2954.9 2.89% 2.384 -1.11 -1.2 21.6 27.5/ 82 50.6
Aug. 16 05 48.02 +30 28.5 2.748 2.329 -1.21 -0.6 21.3 27.8/ 83 55.5
Aug. 26 06 09.52 +30 54.2 2.596 2.274 -1.31 +0.2 21.0 28.2/ 85 60.5
Sept. 5 06 31.39 +31 11.6 2.441 2.220 -1.43 +1.1 20.7 28.4/ 87 65.4
Sept.15 06 53.55 +31 20.6 2.286 2.165 -1.55 +2.3 20.4 28.6/ 88 70.3
Sept.25 07 15.89 +31 21.4 2.131 2.111 -1.68 +3.6 20.1 28.7/ 90 75.3
Oct. 5 07 38.32 +31 14.1 1.977 2.058 -1.82 +5.1 19.8 28.8/ 91 80.2
Oct. 15 08 00.68 +30 59.3 1.826 2.006 -1.97 +7.0 19.4 28.6/ 93 85.2
Oct. 25 08 22.82 +30 38.0 1.679 1.955 -2.13 +9.1 19.1 28.3/ 94 90.3
Nov. 4 08 44.57 +30 11.0 1.536 1.906 -2.31 +11.5 18.7 27.6/ 95 954
Nov. 14 09 05.70 +29 40.1 1.400 1.858 -2.51 +14.4 18.4 26.6/ 96 100.7
Nov. 24 09 25.93 +29 06.6 1.271 1.813 -2.73 +17.6 18.0 25.2/ 97 106.1
Dec. 4 09 44.94 +28 32.4 1.150 1.770 -2.99 +21.3 17.6 23.2/ 97 111.7
Dec. 14 10 02.31 +27 59.4 1.038 1.730 -3.28 +25.4 17.3 20.4/ 98 117.6
Dec. 24 10 17.50 +27 28.8 0.936 1.694 -3.63 +29.9 16.9 16.8/ 99 123.9
Jan. 3 10 29.95 +27 01.1 0.844 1.662 -4.04 +34.7 16.5 12.3/102 130.7
Jan. 13 10 38.94 +26 35.1 0.765 1.634 -4.50 +39.4 16.2 7.2/113 138.0
Jan. 23 10 43.89 +26 06.8 0.699 1.611 -5.01 +43.6 15.9 3.9/167 145.9
Feb. 2 10 44.54 +25 29.1 0.647 1.593 -5.51 +46.7 15.7 71.3/219 154.1
Feb. 12 10 41.18 +24 32.7 0.612 1.580 -5.91 +48.2 15.5 11.9/225 162.0
Feb. 22 10 35.12 +23 08.2 0.594 1.573 -6.10 +47.8 15.4 14.9/219 166.8
Mar. 3 10 28.37 +21 12.0 0.595 1.572 -6.00 +46.1 15.4 16.2/208 164.2
Mar. 13 10 23.05 +18 48.0 0.614 1.577 -5.65 +43.6 15.5 16.6/191 156.7
Mar. 23 10 20.82 +16 05.3 0.651 1.587 -5.14 +40.8 15.7 17.2/173 148.2
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Comet 194P/LINEAR

Epoch = 2015 June
= 2016 Mar.
130. 70083

T

Peri.
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Incl.

a

351. 99393
11.13796
1.6978535 AU

ml = 13.0 + 5 log(Delta) + 17.5 log(r (t-40))
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Comet G/2014 W2 (PANSTARRS)

Epoch = 2015 June 27.0 1T
T 2016 Mar. 10.46570 TT

Peri. = 84.99467

Node = 69.96089 2000.0

Incl. = 82.00563

q = 2.6706577 AU

e = 0.9983940

ml = 3.6 +5 log(Delta) + 15.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.
2015/16 h m o m , o
Jan. 8 03 59.24 +19 47.4 4.220 4.960 -0.71 +4.5 17.2 134.6
Jan. 18 03 52.10 +20 32.7 4.281 4.886 -0.56 +4.7 17.1 122.9
Jan. 28 03 46.52 +21 19.8 4.361 4.812 -0.39 +4.9 17.0 111.6
Feb. 7 03 42.63 +22 09.2 4.453 4.738 -0.22 +5.2 17.0 100.8
Feb. 17 03 40.43 +23 01.1 4.552 4.664 -0.06 +5.5 16.9 90.4
Feb. 27 03 39.87 +23 55.7 4.650 4.591 +0.10 +5.8 16.9 80.4
Mar. 9 03 40.85 +24 53.3 4.744 4.518 +0.24 +6.1 16.8 70.9
Mar. 19 03 43.23 +25 53.8 4.828 4.445 +0.37 +6.3 16.7 61.8
Mar. 29 03 46.88 +26 57.3 4.899 4.372 +0.48 +6.6 16.7 53.0
Apr. 8 03 51.68 +28 03.7 4.953 4.300 +0.58 +6.9 16.6 44.7
Apr. 18 03 57.50 +29 12.9 4.990 4.228 +0.67 +7.2 16.5 36.7
Apr. 28 04 04.24 +30 25.1 5.005 4.156 +0.76 +7.5 16.4 29.2
May 8 04 11.79 +31 40.2 5.000 4.085 +0.83 +7.8 16.3 22.4
May 18 04 20.09 +32 58.6 4.973 4.015 +0.90 +8.2 16.1 16.7
May 28 04 29.06 +34 20.4 4.924 3.945 +0.96 +8.6 16.0 13.3
June 7 04 38.64 +35 46.0 4.854 3.876 +1.01 +9.0 15.9 13.8
June 17 04 48.78 +37 16.1 4.763 3.807 +1.07 +9.5 15.7 17.7
June 27 04 59.46 +38 51.3 4.652 3.739 +1.12 +10.1 15.5 23.3
July 7 05 10.62 +40 32.5 4.523 3.673 +1.17 +10.8 15.4 29.6
July 17 05 22.28 +42 21.0 4.377 3.607 +1.21 +11.7 15.2 36.2
July 27 05 34.40 +44 18.1 4.218 3.542 +1.26 +12.7 15.0 42.9
Aug. 6 05 47.01 +46 25.6 4.046 3.479 +1.31 +14.0 14.8 49.8
Aug. 16 06 00.13 +48 45.4 3.866 3.417 +1.37 +15.4 14.5 56.7
Aug. 26 06 13.82 +51 19.9 3.681 3.356 +1.44 +17.1 14.3 63.6
Sept. 5 06 28.19 +54 11.3 3.493 3.297 +1.52 +19.1 14.1 70.5
Sept.15 06 43.43 +57 22.4 3.308 3.239 +1.64 +21.3 13.9 77.3
Sept.25 06 59.86 +60 55.2 3.130 3.184 +1.82 +23.6 13.6 83.9
Oct. 5 07 18.11 +64 51.0 2.964 3.130 +2.13 +25.9 13.4 90.1
Oct. 15 07 39.42 +69 09.6 2.814 3.079 +2.72 +27.8 13.2 95.8
Oct. 25 08 06.58 +73 47.3 2.684 3.029 +4.07 +28.7 13.0 100.6
Nov. 4 08 47.30 +78 34.7 2.580 2.982 +8.14 +27.1 12.8 104.2
Nov. 14 10 08.70 +83 05.9 2.503 2.938 +21.00 +14.8 12.6 106.3
Nov. 24 13 38.66 +85 33.5 2.454 2.897 +20.80 -13.5 12.5 106.7
Dec. 4 17 06.65 +83 18.8 2.433 2.859 +7.97 -23.7 12.4 105.5
Dec. 14 18 26.37 +79 22.1 2.435 2.823 +3.89 -23.1 12.3 102.9
Dec. 24 19 05.29 +75 30.8 2.457 2.791 +2.48 -20.2 12.2 99.4
Jan. 3 19 30.10 +72 08.8 2.493 2.763 +1.83 -16.5 12.2 95.3
Jan. 13 19 48.36 +69 23.7 2.537 2.738 +1.43 -12.6 12.2 91.1
Jan. 23 20 02.69 +67 17.8 2.584 2.717 +1.15 -8.8 12.2 87.0
Feb. 2 20 14.19 +65 50.3 2.630 2.700 +0.91 -5.1 12.2 83.4
Feb. 12 20 23.28 +64 59.5 2.670 2.686 +0.66 -1.7 12.2 80.3
Feb. 22 20 29.92 +64 42.7 2.702 2.677 +0.40 +1.4 12.2 78.0
Mar. 3 20 33.88 +64 56.9 2.725 2.672 +0.07 +4.2 12.2 76.4
Mar. 13 20 34.61 +65 38.8 2.736 2.671 -0.35 +6.5 12.2 75.7
Mar. 23 20 31.16 +66 44.2 2.738 2.674 -0.90 +8.3 12.2 75.8
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Comet P/2010 V1 (lkeya—-Murakami) [Orbit 2]

Epoch = 2015 June 27.0 1T
T 2016 Mar. 12.43247 1T

Peri. = 152.42179 e = 0.4895321
Node = 3.78101 2000.0 a = 3.0809553 AU
Incl. = 9.38723 n= 0.18225354

q = 1.5727288 AU P= 5 41 years

ml = 13.6 + 5 log(Delta) + 15.0 log(r)
Oh TT  R.A. (2000) Decl. Delta r Variation mi Moﬁ./PA Elong.

2015/16 h m o for T=+1 day o o

Jan. 8 00 23.69 +06 07.0 3.500 3.479 -0.33 -3.5 9.8/ 65 80.7
Jan. 18 00 29.65 +06 48.3 3.609 3.438 -0.33 -3.4 11.9/ 65 72.2
Jan. 28 00 36.91 +07 37.8 3.710 3.396 -0.33 -3.3 13.7/ 65 64.0
Feb. 7 00 45.30 +08 34.3 3.800 3.353 -0.33 -3.3 15.3/ 66  56.2
Feb. 17 00 54.70 +09 37.0 3.878 3.309 -0.34 -3.3 16.7/ 66  48.6
Feb. 27 01 05.00 +10 44.8 3.942 3.265 -0.35 -3.3 17.9/ 66 41.4
Mar. 9 01 16.11 +11 56.8 3.990 3.219 -0.36 -3.3 18.9/ 66 34.4
Mar. 19 01 27.95 +13 12.1  4.022 3.173 -0.38 -3.3 19.8/ 671 27.6
Mar. 29 01 40.47 +14 29.9 4.037 3.126 -0.40 -3.3 20.6/ 67 21.1
Apr. 8 01 53.61 +1549.3 4.036 3.079 -0.42 -3.3 21.3/ 67 14.9
Apr. 18 02 07.35 +17 09.6 4.018 3.030 -0.45 -3.3 22.0/ 68 9.0
Apr. 28 02 21.66 +18 30.1 3.983 2.981 -0.48 -3.3 22.5/ 69 4.6
May 8 02 36.51 +19 50.0 3.933 2.931 -0.51 -3.3 23.0/ 69 5.8
May 18 02 51.92 +21 08.7 3.869 2.881 -0.55 -3.3 23.5/ 70 10.7
May 28 03 07.86 +22 25.5 3.789 2.830 -0.59 -3.2 23.9/ 1 16. 1
June 7 03 24.33 +23 39.7 3.697 2.7718 -0.64 -3.1 ) 24.3/ 72 21.5
June 17 03 41.33 +24 50.8 3.592 2.725 -0.70 -3.0 22.9 24.7/ 73 21.0
June 27 03 58.85 +25 58.1 3.475 2.672 -0.76 -2.9 22.7 25.0/ 74 32.3
July 7 04 16.88 +27 01.0 3.349 2.619 -0.82 -2.6 22.5 253/ 76 31.7
July 17 04 35.41 +27 59.0 3.214 2.565 -0.90 -2.4 22.3 25.6/ 71 42.9
July 27 04 54.40 +28 51.6 3.071 2.511 -0.98 -2.0 22.0 25.8/ 78 48.2
Aug. 6 05 13.82 +29 38.3 2.922 2.45 -1.07 -1.6 21.8 26.1/ 80 53.4
Aug. 16 05 33.65 +30 19.0 2.768 2.401 -1.17 -1.1 21.5 26.2/ 81 58.6
Aug. 26 05 53.79 +30 53.3 2.609 2.346 -1.27 -0.4 21.2 26.3/ 83 63.8
Sept. 5 06 14.19 +31 21.3 2.449 2.291 -1.39 +0.4 20.9 26.4/ 84 69.1
Sept.15 06 34.77 +31 43.0 2.287 2.236 -1.52 +1.4 20.6 26.3/ 8 74.3
Sept.25 06 55.38 +31 59.0 2.126 2.182 -1.67 +2.5 20.3 26.1/ 86 79.7
Oct. 5 07 15.93 432 09.8 1.966 2.128 -1.83 +3.9 20.0 25.8/ 87 85.1
Oct. 15 07 36.25 +32 16.4 1.809 2.074 -2.00 +5.5 19.6 25.2/ 88 90.6
Oct. 25 07 56.13 +32 20.1 1.656 2.022 -2.20 +7.4 19.3 24.4/ 88 96.2
Nov. 4 08 15.37 +32 22.4 1.509 1.970 -2.43 +9.7 18.9 23.2/ 88 102.0
Nov. 14 08 33.67 +32 25.4 1.368 1.920 -2.69 +12.3 18.5 21.5/ 87 108.0
Nov. 24 08 50.67 +32 31.1 1.236 1.872 -2.99 +15.3 18.1 19.3/ 86 114.2
Dec. 4 09 05.95 +32 41.3 1.114 1.826 -3.34 +18.7 17.8 16.5/ 83 120.7
Dec. 14 09 18.95 +32 57.9 1.002 1.782 -3.76 +22.4 17.4 12.9/ 79 127.6
Dec. 24 09 29.03 +33 20.6 0.902 1.742 -4.24 +26.3 17.0 8.6/ 72 134.9
Jan. 3 09 35.57 +33 47.1 0.815 1.704 -4.79 +29.9 16.6 3.9/ 51 142.5
Jan. 13 09 37.99 +34 11.4 0.744 1.671 -5.38 +32.8 16.3 2.4/297 150.2
Jan. 23 09 36.23 +34 22.5 0.689 1.642 -5.93 +34.4 16.0 6.6/257 157.2
Feb. 2 09 31.03 +34 06.6 0.652 1.617 -6.33 +34.4 15.8 10.3/238 161.6
Feb. 12 09 24.06 +33 11.6 0.633 1.598 -6.46 +33.1 15.7 12.8/219 160.5
Feb. 22 09 17.73 +31 32.1 0.632 1.584 -6.28 +31.3 15.6 14.7/199 154.8
Mar. 3 09 14.16 +29 13.0 0.648 1.575 -5.86 +29.8 15.6 16.8/178 147.2
Mar. 13 09 14.59 +26 25.3 0.679 1.573 -5.31 +28.9 15.7 19.6/160 139.4
Mar. 23 09 19.36 +23 20.8 0.724 1.576 -4.72 +28.4 15.9 22.6/148 132.0
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Comet 252P/LINEAR

Epoch = 2015 June 27.0 1T
T = 2016 Mar. 15.27557 TT

Peri. = 343.29062 e = 0.6735985
Node = 190.98145 2000.0 a = 3.0520436 AU
Incl. = 10.40449 n = 0.18484937
q = 0.9961916 AU P= 533 years

ml = 18.6 + 5 log(Delta) + 7.5 log(r (t-60))

Oh TT  R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2015/16 h m o m , o

Jan. 8 00 44.79 +01 55.9 3.899 3.918 +0.40 +2.3 83.9
Jan. 18 00 48.82 +02 19.2 4.010 3.871 +0.53 +3.1 14.8
Jan. 28 00 54.14 +02 50.3 4.114 3.822 +0.65 +3.8 66. 1
Feb. 7 01 00.60 +03 28.0 4.207 3.772 +0.75 +4.3 9/.1
Feb. 17 01 08.07 +04 11.2 4.286 3.722 +0.84 +4.8 49. 6
Feb. 27 01 16.44 +04 58.8 4.349 3.6/0 +0.92 +5.1 41.7
Mar. 9 01 25.60 +05 49.8 4.394 3.616 +0.99 +5.3 34.2
Mar. 19 01 35.46 +06 43.2 4.421 3.562 +1.05 +5.5 26.9
Mar. 29 01 45.94 +07 38.1 4.429 3.506 +1.10 +5.6 19.8
Apr. 8 01 56.97 +08 33.7 4.417 3.449 +1.15 +b.5 13.0
Apr. 18 02 08.51 +09 29.2 4.386 3.391 +1.20 +5.5 6.6
Apr. 28 02 20.51 +10 23.7 4.336 3.332 +1.24 +5.3 3.5
May 8 02 32.92 +11 16.7 4.266 3.271 +1.28 +5.1 8.2
May 18 02 45.72 +12 07.3 4.179 3.208 +1.31 +4.8 14.3
May 28 02 58.86 +12 54.9 4.074 3.145 +1.35 +4.4 20.5
June 7 03 12.32 +13 38.8 3.953 3.080 +1.38 +4.0 26. 6
June 17 03 26.07 +14 18.3 3.817 3.013 +1.40 +3.4 32.8
June 27 03 40.07 +14 52.7 3.667 2.945 +1.42 +2.9 38.8
July 7 03 54.29 +15 21.4 3.505 2.876 +1.44 +2.2 44.9
July 17 04 08.68 +15 43.6 3.333 2.805 +1.45 +1.5 90.9
July 27 04 23.20 +15 58.6 3.150 2.733 +1.46 +0.7 97.0
Aug. 6 04 37.78 +16 05.5 2.961 2.659 +1.46 -0.2 63.0
Aug. 16 04 52.36 +16 03.8 2.765 2.583 +1.45 -1.1 69. 1
Aug. 26 05 06.84 +15 52.4 2.565 2.506 +1.43 -2.2 15.2
Sept. 5 05 21.13 +15 30.4 2.363 2.428 +1.40 -3.3 81.4
Sept.15 05 35.11 +14 57.0 2.161 2.34] +1.35 -4.6 : 81.17
Sept.25 05 48.61 +14 10.9 1.960 2.265 +1.29 -6.0 : 94.1
Oct. 5 06 01.48 +13 11.1 1.763 2.182 +1.20 -7.5 23.0 100.7
Oct. 15 06 13.47 +11 55.9 1.571 2.097 +1.09 -9.2 22.7 107.4
Oct. 25 06 24.32 +10 23.8 1.387 2.011 +0.94 -11.1 22.3 114.2
Nov. 4 06 33.73 +08 33.0 1.212 1.924 +0.75 -13.2 21.9 121.2
Nov. 14 06 41.27 +06 21.5 1.049 1.835 +0.52 -15.4 21.5 128.3
Nov. 24 06 46.50 +03 47.4 0.900 1.746 +0.24 -17.8 21.0 135.4
Dec. 4 06 48.93 +00 49.6 0.765 1.65 -0.09 -20.1 20.6 141.9
Dec. 14 06 48.05 -02 31.3 0.647 1.567 -0.45 -22.0 20.1 147.0
Dec. 24 06 43.56 -06 10.9 0.545 1.478 -0.80 -23.0 19.6 149.1
Jan. 3 06 35.58 -10 00.8 0.460 1.391 -1.08 -22.7 19.0 146.8
Jan. 13 06 24.77 -13 47.3 0.388 1.307 -1.20 -21.0 18.5 140.6
Jan. 23 06 12.74 -1717.6 0.328 1.228 -1.13 -19.1 18.0 132.0
Feb. 2 06 01.42 -20 29.0 0.274 1.15% -0.89 -18.6 17.4 122.4
Feb. 12 05 52.56 -23 35.0 0.223 1.094 -0.51 -22.6 16.8 113.0
Feb. 22 05 47.44 -27 20.9 0.170 1.044 -0.12 -38.7 16.0 104.3
Mar. 3 05 46.23 -33 47.6 0.116 1.011 +0.56 103.3 15.0 96.5
Mar. 13 05 51.84 -51 00.2 0.063 0.997 +68.56 -48.8 13.5 90.7
Mar. 23 17 17.42 -59 08.0 0.037 1.002 +1.62 295.2 12.1 97.5
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Comet 127P/Holt-0lmstead

Epoch = 2015 June 27.0 1T
T 2016 Mar. 17.83410 TT

Peri. = 6.71580 e = 0.3607329
Node = 13.65187 2000.0 a= 3.4504729 AU
Incl. = 14.30188 n= 0.15377514

q = 2.2057738 AU P= 6.41 years

ml = 8.0+ 5 log(Delta) + 25.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2015/16 h m m

Jan. 8 18 22.97 -34 16.1 4.328 3.39/ +1.6/ +0.3 16. 4
Jan. 18 18 39.70 -34 12.8 4.255 3.363 +1.6/ +0.7 21.9
Jan. 28 18 56.43 -34 05.6 4.167 3.328 +1.66 +1.1 27.8
Feb. 7 19 13.05 -33 55.0 4.064 3.294 +1.64 +1.4 34.0
Feb. 17 19 29.47 -33 41.2 3.948 3.259 +1.61 +1.6 40. 4
Feb. 27 19 45.57 -33 25.1 3.820 3.224 +1.5] +1.8 : 46. 8
Mar. 9 20 01.25-33 07.3 3.681 3.188 +1.52 +1.8 : 93. 3
Mar. 19 20 16.42 -32 48.8 3.534 3.153 +1.45 +1.8 : 99.8
Mar. 29 20 30.94 -32 30.9 3.379 3.117 +1.38 +1.6 23.0 66.4
Apr. 8 20 44.72 -32 14.6 3.219 3.082 +1.29 +1.3 22.8 73.2
Apr. 18 20 57.61 -32 01.5 3.055 3.046 +1.18 +0.8 22.5 80.0
Apr. 28 21 09.45 -31 53.1 2.889 3.010 +1.06 +0.2 22.3 87.0
May 8 21 20.07 -31 50.8 2.724 2.974 +0.92 -0.5 22.0 94.2
May 18 21 29.27 -31 56.1 2.562 2.939 +0.75 -1.4 21.7 101.7
May 28 21 36.77 -32 10.5 2.405 2.903 +0.55 -2.4 21.5 109.4
June 7 21 42.32 -32 34.6 2.255 2.86/] +0.33 -3.4 21.2 117.4
June 17 21 45.59 -33 08.7 2.116 2.832 +0.07 -4.3 20.9 125.7
June 27 21 46.30 -33 51.5 1.991 2.797 -0.21 -4.8 20.7 134.2
July 7 21 44.23 -34 39.9 1.882 2.762 -0.49 -4.9 20.4 142.8
July 17 21 39.34 -3529.0 1.794 2.72] -0.75 -4.3 20.2 151.0
July 27 21 31.88 -36 11.7 1.727 2.693 -0.93 -2.9 19.9 157.4
Aug. 6 21 22.55 -36 40.2 1.684 2.659 -1.02 -0.8 19.8 159.7
Aug. 16 21 12.39 -36 48.1 1.667 2.626 -0.97 +1.7 19.6 156.4
Aug. 26 21 02.72 -36 31.3 1.673 2.594 -0.79 +4.1 19.5 149.2
Sept. 5 20 54.80 -35 50.3 1.702 2.562 -0.53 +6.2 19.4 140.5
Sept. 15 20 49.50 -34 48.1 1.750 2.531 -0.22 +7.9 19.3 131.4
Sept.25 20 47.34 -33 29.0 1.814 2.500 +0.10 +9.2 19.2 122.5
Oct. 5 20 48.38 -31 57.5 1.891 2.471 +0.40 +10.1 19.2 113.9
Oct. 15 20 52.42 -30 16.7 1.977 2.443 +0.67 +10.8 19.2 105.7
Oct. 25 20 59.17 -28 28.9 2.069 2.416 +0.90 +11.4 19.2 97.9
Nov. 4 21 08.20 -26 35.1 2.164 2.390 +1.10 +11.9 19.1 90.6
Nov. 14 21 19.16 -24 35.9 2.261 2.365 +1.25 +12.5 19.1 83.6
Nov. 24 21 31.70 -22 31.4 2.358 2.342 +1.38 +13.0 19.1 77.0
Dec. 4 21 45.51 -20 21.6 2.453 2.320 +1.48 +13.5 19.1 70.6
Dec. 14 22 00.34 -18 06.5 2.545 2.300 +1.57 +14.0 19.1 64.6
Dec. 24 22 16.00 -15 46.3 2.633 2.282 +1.63 +14.5 19.1 58.7
Jan. 3 22 32.30-1321.2 2.716 2.266 +1.68 +15.0 19.0 53.1
Jan. 13 22 49.13 -10 51.6 2.794 2.251 +1.73 +15.3 19.0 47.6
Jan. 23 23 06.39 -08 18.1 2.866 2.238 +1.76 +15.7 19.0 42.3
Feb. 2 23 24.01 -05 41.6 2.932 2.228 +1.79 +15.9 19.0 37.2
Feb. 12 23 41.94 -03 02.6 2.991 2.219 +1.82 +16.0 19.0 32.2
Feb. 22 00 00.15 -00 22.3 3.044 2.213 +1.85 +16.1 19.0 27.3
Mar. 3 00 18.63 +02 18.4 3.091 2.208 +1.87 +16.0 19.1 22.6
Mar. 13 00 37.38 +04 58.5 3.130 2.206 +1.90 +15.8 19.1 17.9
Mar. 23 00 56.39 +07 36.9 3.163 2.206 +1.93 +15.6 19.1 13.4
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Comet 104P/Kowal

Epoch = 2015 June 27.0
26.37190 TT

T

Peri.
Node
Incl.

a

= 2016 Mar.
= 200. 66415
235. 45893
10. 26723
1.1793907 AU

2000.0

1T

S O O

ml = 11.4 + 5 log(Delta) + 20.0 log(r)
R. A. (2000) Decl.
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03.
14.

25.
36.
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11.
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26.
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17.
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36.
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57 -14
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2] -13
95 -12

67 -11
93 -10
05 -09
14 -08
10 -07

61 -06
16 -05
99 -04
15 -03
03 -02

43 -01
10 -00
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28 +01
45 +01

31 +01
19 +01
69 +01
11 +00
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46 -02
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08 -05

94 -05
96 -06
11 -06
14 -05
68 -05
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. 044
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. 118
. 639
. 586
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. 057
913
. 603
. 642
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. 130
1
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. 812
8171
. 874
. 866
. 852

. 835
. 818
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r

933
885
835
185
134

682
629
974
519
462

405
346
286
225
163

100
036
970
904
836

167
697
625
993
479

404
329
252
175
097

.018
. 939
. 860
. 182
. 104

. 627
. 553
. 482
414
. 353

. 298
. 252
. 216
191
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Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

ly

0. 6383520
3.2611564 AU
0.16735806
5.89 years
motion ml Elong
+3.0 8.3
+3.5 1.5
+4.0 12.4
+4.4 18.8
+4.9 25.7
+5.3 32.7
+5.7 39.8
+6.0 46.9
+6. 3 54.0
+6.5 61.2
+6.6 68.5
+6.7 75.8
+6.6 83.3
+6.4 91.0
+6. 1 99.0
+5.6 . 107. 2
+4.9 23.0 115.7
+3.9 22.6 124.7
+2.6 22.3 133.9
+1.0 21.9 143.5
-0.8 21.5 152.8
-2.7 21.2 160.7
-4.5 20.9 163.4
-5.9 20.5 158.2
-6.7 20.3 149.0
-6.9 20.0 138.5
-6.4 19.7 128.0
-5.5 19.5 117.9
-4.3 19.2 108.5
-2.9 19.0 99.7
-1.4 18.7 91.6
+0.3 18.4 84.2
+2.0 18.1 77.3
+3.7 17.7 711.1
+5.5 17.4 65.4
+7.2 17.0 60.3
+8.9 16.6 55.7
+10.5 16.2 51.7
+11.8 15.8 48.2
+13.0 15.4 45.2
+13.7 15.0 42.8
+13.9 14.6 41.0
+13.5 14.4 39.6
+12.4 14.2 38.8
+10.5 14.1 38.4



Comet 100P/Hartley

Epoch = 2015 June 27.0 1T
T 2016 Apr. 2.05129 TT

Peri. - 181. 86367 e = 0.4137492
Node = 37.74941 2000.0 a=3.4287904 AU
Incl. = 25.58343 n= 0.15523608

q = 2.0101311 AU P= 6.35 years
ml = 9.2 +5 log(Delta) + 25.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion ml1 Elong.

2015/16 h m o m : 0

Jan. 8 06 37.40 +54 19.3 2.648 3.516 -1.33 +0.6 . 147.3
Jan. 18 06 24.07 +54 25.4 2.651 3.478 -1.15 -1.8 141.9
Jan. 28 06 12.56 +54 07.7 2.67/8 3.440 -0.85 -3.6 134.5
Feb. 7 06 04.01 +53 31.2 2.725 3.402 -0.50 -4.9 126. 2
Feb. 17 05 58.99 +52 42.0 2.790 3.363 -0.14 -5.6 117.6
Feb. 27 05 57.63 +51 45.7 2.866 3.324 +0.21 -5.9 109.0
Mar. 9 05 59.76 +50 46.5 2.951 3.284 +0.52 -5.9 100. 7
Mar. 19 06 04.99 +49 47.1 3.040 3.244 +0.80 -5.9 92.7
Mar. 29 06 12.95 +48 48.5 3.130 3.203 +1.03 -5.8 85. 1
Apr. 8 06 23.22 +47 51.0 3.218 3.162 +1.22 -5.17 11.9
Apr. 18 06 35.43 +46 53.9 3.301 3.121 +1.38 -5.8 11.0
Apr. 28 06 49.28 +45 56.3 3.377 3.080 +1.52 -5.9 64. 4
May 8 07 04.45 +44 57.3 3.446 3.038 +1.63 6.2 98.2
May 18 07 20.70 +43 55.5 3.505 2.997 +1.71 -6.5 92.4
May 28 07 37.82 +42 50.1 3.555 2.95%5 +1.78 -7.0 46. 8
June 7 07 55.60 +41 40.1 3.594 2.913 +1.83 -7.5 : 41.5
June 17 08 13.88 +40 24.9 3.622 2.870 +1.86 -8.1 : 36.5
June 27 08 32.53 +39 03.8 3.639 2.828 +1.89 -8.7 : 31.9
July 7 08 51.41 +37 36.7 3.645 2.786 +1.90 -9.4 : 21.1
July 17 09 10.44 +36 03.2 3.641 2.744 +1.91 -10.0 23.0 24.0
July 27 09 29.52 +34 23.3 3.625 2.702 +1.91 -10.6 22.8 21.0
Aug. 6 09 48.60 +32 37.3 3.599 2.660 +1.90 -11.2 22.6 18.9
Aug. 16 10 07.64 +30 45.4 3.563 2.619 +1.90 -11.7 22.4 18.0
Aug. 26 10 26.59 +28 47.9 3.518 2.578 +1.88 -12.2 22.2 18.3
Sept. 5 10 45.44 +26 45.5 3.463 2.537 +1.87 -12.7 22.0 19.8
Sept.15 11 04.19 +24 38.5 3.399 2.497 +1.86 -13.1 21.8 22.2
Sept.25 11 22.81 +22 27.7 3.327 2.45] +1.85 -13.4 21.6 25.2
Oct. 5 11 41.31 +20 13.8 3.247 2.419 +1.84 -13.6 21.3 28.7
Oct. 15 11 59.70 +17 57.5 3.160 2.381 +1.83 -13.8 21.1 32.6
Oct. 25 12 17.97 +15 39.7 3.066 2.344 +1.81 -13.9 20.9 36.6
Nov. 4 12 36.11 +13 20.9 2.966 2.308 +1.80 -13.9 20.6 40.8
Nov. 14 12 54.12 +11 02.0 2.860 2.274 +1.78 -13.8 20.4 45.2
Nov. 24 13 11.97 +08 43.7 2.748 2.241 +1.7] -13.7 20.2 49.8
Dec. 4 13 29.63 +06 26.6 2.633 2.210 +1.74 -13.6 19.9 54.4
Dec. 14 13 47.05 +04 11.1 2.513 2.180 +1.71 -13.4 19.7 59.2
Dec. 24 14 04.15 +01 57.5 2.389 2.152 +1.6] -13.2 19.4 64.2
Jan. 3 14 20.85 -00 14.2 2.264 2.12] +1.62 -13.0 19.2 69.4
Jan. 13 14 37.02 -02 24.2 2.136 2.103 +1.55 -12.9 18.9 74.]
Jan. 23 14 52.49 -04 33.2 2.008 2.082 +1.46 -12.9 18.7 80.3
Feb. 2 15 07.06 -06 42.5 1.880 2.063 +1.34 -13.1 18.4 86.2
Feb. 12 15 20.47 -08 53.6 1.754 2.047 +1.19 -13.5 18.2 92.4
Feb. 22 15 32.38 -11 08.7 1.630 2.034 +1.00 -14.2 18.0 99.0
Mar. 3 15 42.43 -13 30.7 1.511 2.024 +0.7] -15.2 17.8 106.1
Mar. 13 15 50.11 -16 02.4 1.399 2.016 +0.48 -16.4 17.5 113.7
Mar. 23 15 54.88 -18 46.7 1.297 2.012 +0.13 -17.8 17.4 122.0
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Comet 190P/Muel ler

Epoch = 2015 June 27.0

T

Peri.
Node
Incl.

a

= 2016 Apr.
50. 43042
335. 55492
2.17282
2.0330407 AU

1.8813
2000.0

1T
117

S O O

ml = 13.8 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.
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.58
.10
.19

0.5208763
4.2432480 AU
0.11276036
8. 74 years

motion mil
+1.0 }
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+1.7 22.9
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+2.4 22.7
+2.6 22.6
+2.7 22.4
+2.8 22.3
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+1.1 21.1
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Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

C/2013 X1 (PANSTARRS)

= 2015 June 27.0 1T

= 2016 Apr. 20.72479 1T

= 164. 45877

= 130. 94941  2000.0

= 163. 23004

= 1.3141856 AU

= 1.0009587

5.6 + 5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl.
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34 +33
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69 +33
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35 +34
13 +34

13 +35
11 +35
60 +36
82 +36
27 +31

24 +38
12 +40
29 +41
89 +43
94 +44

16 +45
03 +44
91 +42
67 +37
47 +31

11 +25
17 +20
11 +16
99 +13
02 +11

92 +09
31 +07
85 +06
16 +05
67 +04

36.
17.
92.
25.

98.
32.
10.
92.
38.

28.
22.
21.
22.
28.

36.
47.
01.
19.
40.

05.
35.
11.
99.
47.

90.
05.
32.
07.
317.

30.
9].
10.
18.
26.

45.
93.
98.
94.
29.

33.
99.
38.
25.
14. 4

AN — 00

—OOJWw oOowoy—

—OoOomoN O Cl~d~J1— O SwWwNhN W SN 00 00 COIhoOooOWw

WhN

Delta

113
. 105
. 130
. 181
. 852

. 935
. 024
.10
.190
. 256

. 306
. 335
341
. 322
215

. 202
. 101
972
. 816
. 634

. 428
199
. 951
. 685
. 406

. 118
. 821
. 539
. 264
.012

199
. 640
. 9549
. 034
. 588

. 692
. 825
. 969
. 108
. 231

. 328
. 394
2.423
2.411
2.35]

NN NN W WWwWwLwhhh© A OOIOT C1o1o101Oon [a NS Ndpdyi-N A pAS

—_

NN NN—— —

—_

SN NN DRNWG WWWKRW WWARR RARRAR ARRGIO OGO

r

621
931
440
349
2571

165
072
979
885
790

695
600
903
406
309

211
112
013
913
812

111
609
506
403
299

195
090
985
880
174

668
961
455
350
245

141

. 038
. 938
. 840
. 146

. 657
915
.500
. 435
. 383

- 230 -

Daily
m
-1.28
-1.16
-1.00
-0.82
-0.62

-0.43
-0.25
-0.09
+0. 05
+0. 17

+0. 2]
+0. 36
+0. 43
+0. 48
+0. 52

+0. 95
+0. 56
+0. 56
+0. 54
+0. 50

+0. 44
+0. 35
+0. 22
+0. 04
-0.20

-0. 55
-1.04
-1.74
-2.69
-3.88

-9. 01
-9. 91
-95.02
-3.92
=2.71

-1.86
-1. 21
-0.76
-0.45
-0.25

-0.12
-0.05
-0.01
-0.01
-0.04
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Elong.

155.
144.
132.
120.
109.

97.
817.
16.
66.
97,

48.
39.
30.
22.
15.

~NoooonN — wWOoooN© QOQCINO W

N — — —
QUGN
—_h0wo—

32.

40.
48.
97,
66.
15.

85.
95.
106.
118.
131.

144.
153.
150.
136.
119.

103.
817.
13.
60.
48.

37.
26.
16.
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Oh TT
2015/16
Jan. 8
Jan. 18
Jan. 28
Feb. 7
Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

Apr. 18
Apr. 28
May 8
May 18
May 28

June 7
June 17
June 27
July 7
July 17

July 27
Aug. 6
Aug. 16
Aug. 26
Sept. 5

Sept. 15
Sept. 25
Oct. 5
Oct. 15
Oct. 25

Nov. 4
Nov. 14
Nov. 24
Dec. 4
Dec. 14

Dec. 24
Jan. 3
Jan. 13
Jan. 23
Feb. 2

Feb. 12
Feb. 22
Mar. 3
Mar. 13
Mar. 23

—_

—_

Comet
Epoch
T

Peri.

Node

Incl.

a

ml =

.A. (2000) Decl.

02.12 -02
06.
09.
10.
10.

08.
05.
00.
99.
49.

R

3

3

3

3

3

3

3

3

2

2

2 43.
2 3].
2 33.
2 30.
2 28.
2
2
2
2
2
2
3
3
3
3

29.
31.
34.
40.
47.

99.
04.
14.
26.
38.

13 51.
14 05.
14 20.
14 35.
14 52.

15 08.
26.
44,
03.
22.

42.
02.
22.
42.
02.

22.
42.
01.
19.
317.

O© OO (ool N N E N o)) oHOoHOC10

53P/Van Biesbroeck

= 2015 June 27.0
29.90838 TT

2016 Apr.
134. 18211
148. 92388
6. 60842
2.4273761 AU

2000.0

1T

8.0+ 5 logDelta) + 12.5 log(r (t-50))

22 -02
05 -02
46 -02
34 -02

64 -01
43 -00
88 -00
33 +00
26 +01

19 +02
68 +02
22 +03
18 +03
18 +03

12 +03
20 +03
96 +02
28 +01
03 +00

10 -00
36 -01
12 -02
08 -03
38 -04

95 -06
94 -07
31 -08
83 -10
07 -1

97 -12
92 -13
67 -14
36 -15
93 -16

11 =17
00 -17
10 -18
29 -18
44 -18

43 -18
09 -17
30 -17
91 -16
14 -16

w
o
o

43.
42.
31.
10.

39.
99.
13.
37.
2].

13.
o1.
19.
35.
317.

21.
05.
32.
49.
97.

01.
06.
16.
30.
48.

07.
2].
47.
06.
23.

36.
46.
49.
46.
35.

16.
48.
10.
22.
23.

14.
96.
29.
94.
13.

[e= =L NE N o] A~AONPA~A COCIo1OoO© [Sa I NE Ny KIb] [e>Neoldy BN Ib] SH—=—= WOl ~NN OO N O N OO 1o C1Oon

Delta

4.067
. 866
. 669
. 482
. 309

. 154
. 021
.914
. 835
181

. 167
. 116
. 809
. 863
. 933

.014
103
195
. 288
319

. 464
. 543
.614
.675
. 126

. 166
. 194
. 811
. 816
. 809

. 190
. 160
119
. 667
. 606

.53
. 456
. 369
215
176

071
. 962
. 849
2.1734
2.618

NN QO WwWwwww WwWwwww wWwWwwww WwWwwww WwWwwww NN NN NN WL WwWwww

D RO PR DRRRNG WOWKE DWW WWKKWE WKWK SEsSA

r

215
167
119
070
022

973
925
876
821
118

129
680
632
983
934

486
438
390
342
294

247
201
155
109
065

020
971
935
893
853

814
116
139
104
671

639
609
981
995
931

509

N
S
[{=}
o

2.473
2. 459
2.44]

- 231 -

Daily motion
m

+0.41 -0.8
+0.28 +0.1
+0.14  +1.1
-0.01 +2.1
-0.17 +3.1
-0.32 +4.0
-0.45 +4.7
-0.55 +45.0
-0.61 +5.0
-0.61 +4.6
-0.55 +43.8
-0.45 +2.8
-0.30 +1.6
-0.14 +0.3
+0.03 -1.0
+0.21 -2.2
+0.38 -3.3
+0.53 -4.3
+0.68 5.2
+0.81 -5.9
+0.93 -6.5
+1.04 -7.0
+1.14 7.4
+1.23 1.7
+1.32 -7.9
+1.40 -8.0
+1.48 -8.0
+1.55 -7.9
+1.62 -1.7
+1.69 -7.3
+1.76 -6.9
+1.81 -6.4
+1.87 5.7
+1.92 -4.9
+1.96 4.1
+1.99 -3.2
+2.01 -2.2
+2.02 -1.2
+2.02 0.1
+2.00 +0.9
+1.97 +1.8
+1.92 +2.7
+1.86 +3.5
+1.78 +4.1
+1.69 +4.6

e = 0.5514583
a= 54117066 AU
n= 0.07828935
P= 12.59 years

=A
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_____
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—_——

Elong.

101.
110.
120.
130.

141.
151.
162.
172.
170.

160.
149.
139.
128.
118.

109.
100.
92.
84.
16.

69.
99.
49.
42.
36.
30.
25.

13.

DHDWOoIO©

o C100
NO—=~JW O~dph—00 SHDOCIN — 00 O WO ONOOIPW AN N OO OO ~JIO™ ~N~OoCOw©O—

10.

20.

31.
36.
42.

47].
92.
98.
63.
69.



Oh TT
2015/16
Jan. 8
Jan. 18
Jan. 28
Feb. 7
Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

Apr. 18
Apr. 28
May 8
May 18
May 28

June 7
June 17
June 27
July 7
July 17

July 27
Aug. 6
Aug. 16
Aug. 26
Sept. 5

Sept. 15
Sept. 25
Oct. 5
Oct. 15
Oct. 25

Nov. 4
Nov. 14
Nov. 24
Dec. 4
Dec. 14

Dec. 24
Jan. 3
Jan. 13
Jan. 23
Feb. 2

Feb. 12
Feb. 22
Mar. 3
Mar. 13
Mar. 23

302P/Lemmon-PANSTARRS

= 2015 June 27.0
30. 80862 TT

= 2016 Apr.
208. 32241
121.78222
6. 03141
3.3024484 AU

2000.0

1T

S O O

8.6 +5 log(Delta) + 15.0 log(r)

.A. (2000) Decl.

.82 -19
.32 -19
.51 -19
.26 -19
.44 -19

.91 -19
.52 -19
.12 =19
.53 -19
.59 -19

.14 -19
.00 -18
.07 -18
.21 -18
.62 -19

.29 -19
.60 -19
.03 -19
.20 -19
.14 =20

.28 =20
.33 -20
.19 =21
.07 =21
.98 -21

.85 -22
.51 =22
.96 -22
.83 -22
.03 -22

.35 -22
.63 -22
11 =22
.44 -21
.68 -21

.30 -20
.18 =20
.21 =19
.31 -18
31 =11

.34 -16
.12 =15
.67 -14
.92 -13
.82 -12

15.
28.
36.
41.
41.

38.
32.
24,
16.
08.

00.
99.
93.
99.
01.

10.
24,
40.
97.
16.

35.
93.
12.
29.
45.

00.
12.
21.
2].
29.

26.
18.
03.
43.
17.

45.
07.
23.
35.
41.

43.
42.
39.
34.0
28.0

NOOTIo®

—_—h~hOpr~h—=

wW oo~ ~AOOoIo™ OO OO N G100 ©O© TIN SDDh—=ON AJO—© NOCITOo©o©o

Delta

4.709
4.612
4.499
313
. 236

. 088
. 932
1
. 608
. 444

. 284
. 130
. 987
. 857
. 146

. 657
. 092
. 5bb
. 046
. 564

. 609
671
. 165
. 869
. 986

.10
. 239
. 3170
. 500
. 626

. 145
. 857
. 959
. 050
129

195
. 246
. 283
. 305
312

. 303
. 280
241
189
124

A DDS B A A A WLWW WWwWwww NN NN NN N NN NN N WW WwWwwwhH S

WWWWL  WWWWW WRWWWW WRWWRW WKW WRLKRE WKWK WKRLKWLE WLWWW

r

. 869

850
831
812
194

175
157
139
121
103

685
668
651
634
617

601
985
969
994
538

924
509
495
482
468

455
443
431
420
409

398
388
378
369
361

353
345
339
332
321

322
317
313
310
307

- 232 -

Daily motion
m

+1.25 -1.3
+1.22 -0.8
+1.17 -0.4
+1.12 0.0
+1.05 +0.3
+0.96 +0.6
+0.86 +0.8
+0.74 +0.8
+0.61 +0.8
+0.45 +0.7
+0.29 +0.5
+0.11  +0.2
-0.08 -0.2
-0.27 -0.6
-0.43 -1.0
-0.57 -1.3
-0.66 -1.6
-0.68 -1.8
-0.65 -1.9
-0.55 -1.9
-0.40 -1.9
-0.21 -1.8
-0.01 -1.7
+0.19 -1.6
+0.39 -1.5
+0.57 -1.2
+0.74 -0.9
+0.89 -0.6
+1.02 -0.2
+1.13 +0.3
+1.23 +0.8
+1.31 +1.4
+1.37 +2.0
+1.42 +2.6
+1.46 +3.2
+1.49 +3.8
+1.50 +4.4
+1.51 +4.9
+1.51 +5.4
+1.50 +5.8
+1.48 +6.1
+1.45 +6.4
+1.43 +6.5
+1.39 +6.6
+1.35 +6.6

0.2282018
4.2789014 AU
0.11135396
8.85 years
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

1

h

m

06 39.
06 27.
06 16.
06 08.
06 04.

06 03.
06 05.

06
06
06

06
06
07
07
07

07
08
08
08
09

—_ —_

wWwWwwww wWwWwwww NNNN—

—_

10.
18.
28.

39.
92.
06.
21.
317.

93.
10.
2].
44
01.

18.
35.
o1,
08.
25.

41.
9].
13.
28.
44,

98.
13.
2].
40.
93.

05.
16.
25.
33.
39.

43.
43.
41.
36.
28.

77P/Longmore

= 2015 June 27.0 1T

2016 May
196. 78897
14. 82607
24. 33538
2.3366800 AU

1

3.84422 11
2000.0

S O O

0. 3540981
3.6177011 AU
0. 14323695
6. 88 years

7.4 + 5 log(Delta) + 17.5 log(r (t-50))
R.A. (2000) Decl.
81 +55 43 4

15 +55
41 +54
60 +54
20 +52

29 +51
62 +50
84 +49
95 +48
34 +4]

86 +45
81 +44
89 +43
81 +42
96 +41

16 +39
34 +38
18 +317
15 +35
18 +34

20 +32
14 +30
97 +29
65 +21
15 +25

44 +23
o1 +21
33 +19
87 +11
10 +15

98 +13
45 +11
43 +09
84 +08
94 +06

38 +04
17 +02
65 +01
93 -00
47 -02

08 -03
97 -05
84 -06
50 -08
18 -09

31.
96.
04.
99.

48.
35.
22.
10.
00.

o1,
42.
32.
21.
08.

92.
32.
08.
41.
08.

32.
o1,
07.
19.
28.

34,
39,
42.
44.
46.

49.
93.
98.
06.
16.

30.
47.
07.
28.
02.

34.
04.
32.
00.
26.

4
6
0
6

NOCITO—=N [erNecNeoNdady] OohoO—Mn [o= NN - o] AW IW ~No oo DO~ —O NOCILW oI

D

—_

2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3.
3
3
3
3
3
3
3
3
3
3
3
3
2
2
2
2
2
2
2
1

elta r

177 3.634
. 182 3.602
.810 3.570
.860 3.537
.927 3.505
.008 3.472
.097 3.438
.193 3. 405
.290 3.3
.386 3.337
479 3.303
.566 3.269
.646 3.235
117 3.201
179 3.167
.830 3.133
.870 3.098
.898 3.064
.915 3.030
919 2.996
.911  2.963
.892 2.929
.860 2.896
.816 2.863
.760 2.830
.694 2.798
.616 2.767
.527 2.736
.429 2.705
.321 2.676
.204 2.64]
.079 2.619
.947 2.591
.809 2.565
.666 2.540
.520 2.516
L3711 2.493
.223 2.4
.077 2.451
.935 2.432
.800 2.415
.676 2.399
.566 2.385
475 2.373
.406 2.362

Daily
m
-1.21
-1.07
-0.78
-0.44
-0.09

+0. 23
+0. 52
+0. 7]
+0. 98
+1.15

+1.29
+1. 41
+1. 50
+1. 5]
+1.62

+1. 66
+1.68
+1.70
+1.70
+1.70

+1. 69
+1.68
+1. 6]/
+1.65
+1.63

+1. 61
+1. 958
+1. 95
+1.92
+1. 49

+1. 45
+1. 40
+1.34
+1.2]
+1.18

+1.08
+0. 95
+0. 79
+0. 59
+0. 36

+0. 09
-0.21
-0.53
-0. 83
-1.07

=A

motion

|
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

P
N
I

a

m

19
20
20
20
20

20
20
20
20
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
22
22
22

22
22
22
23
23

eri.
ode
ncl.

1=

h m

94.
03.
11.
20.
28.

36.
44
92.
99.
06.

12.
17.
22.
26.
29.

31.
31.
31.
30.
28.

26.
22.
19.
16.
13.

11.
09.
09.
10.
12.

16.
20.
26.
32.
39.

47.
96.
05.
15.
25.

35.
45.
99.
06.
16.

C/2011 KP36 (Spacewatch)
= 2015 June 27.0 1T

64 -07
11 =07
67 -06
21 -06
66 -06

92 -05
91 -05
96 -04
11 -04
45 -03

94 -02
94 -02
96 -01
34 -01
20 -01

08 -00
95 -00
81 -00
11 -00
14 -00

06 -01
91 -01
94 -02
26 -03
38 -03

17 -04
87 -05
64 -05
98 -06
13 -07

07 -07
95 07
09 -07
o/ =07
90 -07

96 -07
62 -07
80 -06
38 -06
27 -05

38 -05
63 -04
95 -03
27 -03
51 -02

26.
12.
94.
32.
06.

38.
07.
34.
01.
2].

93.
21.
o1,
25.
03.

46.
36.
33.
38.
92.

14.
43.
20.
01.
46.

31.
15.
96.
32.
02.

25.
41.
90.
92.
47.

35.
17.
93.
25.
92.

15.
36.
94.
11.
28.

2016 May
180. 62036
173.40173
18. 98570
4.8830055 AU

CIO—=ww

N1 SO ~NIN—

—BhwWN PS>

— =N ~rOphoOo—

[« NEN - Noe] Hrwoorps~ NI

2

1.08458 TT
2000.0

Delta r

6.989 6.060
6.972 6.020
6.934 5.980
6.875 5.941
6.796 5.902
6.698 b5.864
6.582 5.826
6.449 5. 788
6.302 5.751
6.142 5.715
5.973 5.679
5.795 b5.644
5.614 5.609
5.431 5.575
5.249 5.542
5.074 5.509
4.908 5.477
4.755 5.445
4.618 5.415
4.502 5.385
4.410 5.355
4.344 5.326
4.306 b5.298
4.296 5.271
4.314 5.245
4.359 5.219
4.428 5.195
4.517 511
4.623 5.147
4.742 5.125
4.870 5.104
5.003 5.083
5.136 5.064
5.267 5.045
5.392 5.028
5.507 5.011
5.612 4.995
5.703 4.981
5.779 4.967
5.839 4.954
5.882 4.942
5.906 4.932
5.912 4.922
5.899 4.913
5.869 4.906
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S O O

Dai
m
+0.
+0.
+0.

+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

ly

85
86
85
84
83

80
16
12
67
61

94
46
38
29
19

.09
.01
11
.20
.21

.32
.34
.33
.29
.22

13
.02
.09
.22
.33

.45
.05
. 65
13
.81

.87
.92
.96
.99
.01

.03
.03
.03
.02
.01

0.8728517
38.4040172 AU
0.00414132
237.99 years

6.6 +5 log(Delta) + 7.5 log(r)
R. A. (2000) Decl.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

216P/LINEAR

= 2015 June
= 2016 May
151. 59830
359. 87374

9.04812

2

1.0

1T

31.19395 TT

2000.0

2.1498900 AU

S O O

ml = 10.2 + 5 log(Delta) + 20.0 log(r)
R. A. (2000) Decl.

01 01.78 +12 16,
01 06.00 +12 38.

01
01
01

01
01
01
02
02

02
02
02
03
03

03
03
04
04
04

04
05
05
05
05

06
06
06
06
06

07
07
07
07
07

06
06
06
06
06

06
06
06
06

h

m

11.
18.
26.

35.
45.
99.
07.
18.

31.
44
98.
11.
26.

40.
99.
11.
26.
42.

9].
13.
28.
43.
98.

12.
25.
37.
47.
96.

03.
07.
08.
06.
01.

93.
43.
33.
25.
19.

17.
19.
24.
33.

06 44.

60 +13 08.
45 +13 46.
41 +14 31.

35 +15 21.
16 +16 15.
16 +17 13.
06 +18 14.
99 +19 16

49 +20 20.
92 +21 23.
02 +22 26.
96 +23 28.
29 +24 28.

96 +25 26.
94 +26 20.
16 +27 12.
9/ +28 00.
10 +28 45.

67 +29 25.
17 +30 02.
92 +30 36.
96 +31 06.
14 +31 34.

09 +31 59.
18 +32 25.
16 +32 50.
15 +33 18.
58 +33 48.

28 +34 23.
43 +35 02.
64 +35 45.
65 +36 29.
46 +37 10.

92 +37 41.
88 +37 56.
99 +37 52.
92 +37 21.
19 +36 46.

62 +35 54.
29 +34 55.
61 +33 54.
22 +32 51.
66 +31 45.

Ol—=J—© O NOO©O NJO1OO WWOo1IoC1O0 SDONOC1C1O OHOoO U1

~N— O CICILwoo™ A~rCIOLOWW—

D
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elta

. 158
875
. 988
. 094
.190

275
. 345
. 400
. 440
. 462

. 468
. 457
. 429
. 385
. 325

. 249
. 160
. 056
. 940
. 813

675
. 529
374
213
. 048

8179
. 108
. 538
371
. 209

. 054
.910
. 181
. 669
. 018

. 011
. 410
. 455
. 465
. 497

. 5471
. 613
. 689
174
. 863

PPN PR RRRRN RN DRNW0 W00 WWRWK  WKRWLKWL WWLWWw

r

914
875
836
197
1517

1117
676
635
994
952

911
468
426
384
341

298
255
211
168
124

081
038
994
951
908

865
823
181
139
698

657
617
978
940
503

467
433
399
368
338

309
283
258
236
216
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Dai
m
+0.
+0.
+0.
+0.
+0.

+0.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+0.
+0.

ly

42
96
68
80
89

98
06
13
19
25

30
35
39
43
47

90
92
94
99
96

99
93
90
46
39

31
20
06
88
67

A4
12
.20
.92
.19

.96
.99
.85
Y
.22

11
.03
. 86
.14
.38

0. 4451657
3.8748325 AU
0.12921849
71.63 years

motion ml Elong.
+2.2 . 91.8
+3.0 . 82.7
+3.8 . 74. 1
+4.4 . 65.7
+5.0 . 51.17
+5.4 50.0
+5.8 42.6
+6. 1 35. 4
+6. 2 28.5
+6. 3 21.8
+6.4 15.4
+6. 3 9.6
+6. 2 5.6
+6.0 7.1
+5.8 12.1
+5.5 . 17.8
+5.2 . 23.7
+4.8 . 29.6
+4.4 . 35.5
+4.1 23.0 41.4
+3.7 22.8 41.5
+3.3 22.6 53.5
+3.0 22.4 59.7
+2.8 22.1 66.0
+2.6 21.9 72.5
+2.5 21.6 79.2
+2.6 21.4 86.1
+2.7 21.1  93.3
+3.0 20.8 100.8
+3.5 20.5 108.7
+3.9 20.3 117.1
+4.3 20.0 126.0
+4.4 19.7 135.3
+4.1 19.4 145.0
+3.1 19.2 154.6
+1.5 18.9 162.6
-0.5 18.8 164.9
-2.5 18.6 159.1
-4.1 18.5 149.8
-5.2 18.5 139.8
-5.8 18.4 130.0
-6.1 18.4 120.8
-6.3 18.4 112.2
-6.5 18.4 104.2
-6.8 18.5 96.9



Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 157P/Tritton

Epoch = 2015 June
= 2016 June
148. 88619

T

Peri.
Node
Incl.

a

300. 00556
1. 28553
1.3580670 AU

27.0

1T

10. 33523 TT

2000.0

S O O

0.6016819
3.4095036 AU

0. 15655514

6. 30 years

ml = 14.2 + 5 log(Delta) + 10.0 log(r (t-30))
R. A. (2000) Decl.

h

m

20 16.

20
20
20
20

21
21
21
21
21

21
22
22
22
22

22
22
22
22
22

22
22
22
22
21

21
21
21
21
21

21
21
21
21
22

22
22
22
23
23

23
00
00
00
01

26.
37.
47.
98.

09.
19.
29.
39.
48.

9].
05.
13.
19.
25.

29.
32.
33.
32.
30.

25.
18.
10.
01.
o1,

42.
34.
28.
25.
25.

2].
32.
40.
49.
00.

14.
28.
44
01.
20.

40.
01.
23.
47.
13.

27 -19
69 -18
29 -17
96 -17
63 -16

19 -15
98 -14
710 =13
48 -12
82 -11

64 -10
81 -09
24 -08
11 -08
26 -07

92 -06
36 -05
9/ -05
95 -05
34 -04

65 -04
99 -05
63 -05
16 -06
38 -06

17 =07
42 -07
82 -08
11 -08
48 -08

89 -08
87 -08
20 -07
64 -07
98 -06

02 -05
99 -03
97 -02
88 -00
46 +01

32 +03
47 +05
99 +07
98 +10

1

31.
47.
01.
12.

20.
26.
31.
34.
317.

41.
45.
92.
00.
13.

31.
99.
26.
06.
97.

99.
11.
35.
07.
44,

21.
99.
23.
40.
47.

42.
24.
94.
12.
17.

09.
90.
18.
35.
18.

22.
35.
99.
20.

CwWwnN OO NWoo O [e7XecReNooXap) QWA O©O oo~ ~NOOJw O~d—=BN QOQWJOO

94 +12 49.4

Delta

. 155
. 144
.12
. 058
. 983

. 888
174
. 643
495
. 333

159
974
. 182
. 584
. 384

. 184
. 987
191
. 618
. 453

. 307
183
. 086
.017
971

. 965
979
.014
. 065
127

. 196
. 266
. 335
399
. 457

. 905
. 545
074
. 992
. 601

. 600
990
013
. 950
. 523

NNNNN NNNNN NNNNN NN ——

—_

SRR PRRNR PR NOKROW  DRWOWE WWHWK WWKWWw AL

r

212
170
127
083
039

993
947
900
852
803

153
102
651
998
945

491
436
380
323
265

206
146
085
024
961

898
833
168
102
635

968
500
431
362
292

222
152
081
012

. 943

. 874
. 807
142
. 680
. 620

- 236 -

Daily motion

m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.28
12
.06
.26
41

.67
. 84
.95
.98
.92

.y
.56
.30
.03
.24

.50
13
.94
13
.30

.46
.60
13
. 86
.99

12
.25
.40
.56
13

04
06
07
07
06

04
01
98
93
88

82
14
65
99
43

+4.0
+4. 3
+4.
+4.
+b.

+ + + + +
SaaGion

+ 4+ + + +
AhRooo

| + +
( g e Moo
OO oHOW AP WONO OCILWO I CI~NJoOo~uPD O~ W NOOoOO® N~d—=PBO ~NJoo o1 NoOo

+2.

m1
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 118P/Shoemaker-Levy

Epoch = 2015 June
= 2016 June
302. 31242

T

Peri.
Node
Incl.

a

m

91 24.06 -14°

1

h

m

151.72719
8.51428
1.9802048 AU

27.0
16. 9007

2000.0

1T
117

S O O

0.4282769
3.4635732 AU
0. 15290353
6.45 years

8.2+ 5 logDelta) + 17.5 log(r (t-30))
R. A. (2000) Decl.

21 35.09 -13
21 46.49 -13
21 58.16 -12
10. 04 -11

22.05 -10
34.
46.
98.
10.

21.
33.
44.
99.
06.

16.
25.
34.
41.
48.

93.
96.
98.
98.
99.

o1,
44
37.
30.
23.

18.
15.
14.
16.
21.

28.
37.
48.
01.
15.

30.
47.
02 05.
02 24.
02 44.

22

22
22
22
22
23

23
23
23
23
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
01
01

01
01

12 -09
19 -08
21 -07
13 -06

89 -05
44 -04
12 -03
65 -02
15 -01

13 -00
48 +00
04 +00
65 +01
12 +01

22 +01
12 +01
39 +00
02 +00
96 -00

06 -02
89 -03
66 -04
20 -05
46 -06

28 -07
28 -07
80 -07
93 -07
99 -06

99 -05
68 -04
66 -03
30 -01
42 +00

89 +01
9/ +03
38 +05
24 +07
10 +09

34.
o1,
02.
10.
14.

16.
15.
13.
10.
06.

04.
02.
03.
07.
15.

28.
11.
44,
08.
21.

22.
09.
42.
00.
97.

06.
23.
41.
93.
o1.

30.
48.
44
20.
317.

38.
26.
03.
30.
09.

94.
42.
32.
21.
08.

— O W~ AHWLWOoC1IO ON P ~dD [{o)é) ENEe}e]
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Delta

. 630
. 668
. 688
. 689
671

. 634
019
. 505
415
. 309

. 188
. 053
.907
. 151
. 585

414
231
. 058
. 8178
. 100

. 928
. 363
.210
.072
. 953

. 856
. 185
141
125
135

. 168
. 821
. 889
967
. 051

138
. 226
311
. 393
. 470

. 942
. 607
. 667
. 120
. 167
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r

828
193
157
121
684

647
610
972
933
494

455
415
375
334
293

251
209
167
124
081

038
995
951
908
864

820
176
133
689
646

603
960
518
476
435

395
356
318
281
245

211
179
148
120
2.094

PR RPN DRRRR RRNRN RRRNW ORWOWE WKW WKWK WKLwe
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Daily motion ml

m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+0.
+0.
+0.
+0.
+0.

.35
11
.04
.25
.45

.62
.12
)
.67
Y

.30
.05
.21
417
.10

.91
.10
.26
A4
)

.67
.18
.89
.99
.08

10
14
17
19
20

21
21
20
19
18

15
13
09
05
00

93
86
16
65
o1

+4.4 21.9
+4.8 21.9
+5.2 21.8
+5.6 21.8
+5.8 21.7
+6.1 21.6
+6.2 21.5
+6.3 21.4
+6.3 21.3
+6.3 21.1
+6.1 21.0
+5.9 20.8
+5.6 20.7
+5.2 20.5
+4.7 20.3
+4.0 20.1
+3.3 19.9
+2.4 19.7
+1.3 19.5
+0.1 19.2
-1.2 19.0
2.7 18.17
-4.2 18.5
-5.7 18.2
-6.9 18.0
-1.7 11.8
-1.8 11.6
-1.2 1.4
-5.8 117.3
-3.9 117.2
-1.8 17.1
+0.4 17.0
+2.4 11.0
+4.3 16.9
+5.9 16.9
+1.2 16.9
+8.3 16.8
+9.3 16.8
+10.0 16.7
+10.5 16.7
+10.8 16.6
+11.0 16.5
+11.0 16.5
+10.7 16.4
+10.3 16.3



Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m

01
01
01
01
01

01

02
02
02

02
02
03
03
03

03
03
04
04
04

04
04
05
05
05

05
05
05
06
06

06
06
05
05
05

05
05
05
05
05

05
05
05
05
05

1

h

m

31.
33.
37.
42.
49.

96.
02 04.
13.
22.
32.

43.
94.
06.
18.
30.

42.
99.
07.
20.
32.

45.
9].
09.
20.
31.

40.
49.
96.
01.
04.

05.
04.
99.
92.
42.

31.
20.
11.
05.
01.

02.
06.
13.
24.
38.42 +22 06.

81P/Wild
= 2015 June 27.0

2000.0

1T

2016 July 20.35921 TT
41.70539
136. 12642
3. 23908
1.5923299 AU

S O O

0.5381866
3.4479941 AU
0. 15394100
6.40 years

7.6 +5 log(Delta) + 15.0 log(r (t+10))
R. A. (2000) Decl.

97 +05
97 +06
16 +06
82 +07
00 +08

20 +08
27 +09
13 +10
68 +11
83 +12

90 +13
64 +13
16 +14
03 +15
17 +16

o4 +1]
06 +17
68 +18
32 +18
90 +19

32 +19
48 +19
27 +20
51 +20
06 +20

10 +20
20 +20
29 +20
65 +19
94 +19

84 +19
04 +19
39 +19
04 +19
47 +19

67 +19
96 +19
10 +19
07 +19
80 +19

21 +20
31 +20
89 +21
69 +21

"56.

18.
48.
24.
05.

90.
39.
30.
22.
15.

07.
99.
49.
37.
22.

04.
43.
17.
48.
14.

35.
o1,
03.
10.
13.

13.
08.
01.
93.
43.

34.
26.
19.
15.
12.

12.
14.
20.
32.
48.

11.
38.
08.
38.
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Delta

3.988
4 111
4. 231
4.345
4.450

. 942
. 620
. 682
121
153

. 161
. 149
119
.670
. 603

.518
.416
. 299
167
. 021

. 864
. 696
.519
. 334
145

. 952
. 159
. 567
. 380
. 201

. 033
. 881
. 149
. 640
1Y)

. 503
. 418
. 418
.000
. 539

990
. 648
. 109
110
. 828
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r

210
172
134
095
055

015
973
932
889
846

802
157
111
665
618

o/1
922
473
423
373

321
269
217
163
109

055
999
943
887
830

112
114
656
997
538

479
420
361
302
244

186
128

.072
017
. 964
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Daily motion

m
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1

+0.

+0.
+0.
+0.
+0.
+0.

24
38
o1
62
12

81
89
95

.01
.07

.11
.15
.19
.21
.24

.25
.26
.26
.26
.24

.22
.18
12
.05

96

85
11
o4
33
09

.18
.46
.14
.96
.08

.07
.93
. 66
.33
.04

A4
.16
.08
.37
.63

=A

+2.
+2.
+3.
+4.
+4.

+4.
+b.
+b.
+b.
+b.

+b.
+b.
+4.
+4.
+4.

+3.
+3.
+3.
+2.
+2.
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+1.
+1.

+0.
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Elong.

86.
11.
68.
60.

92.

36.
29.
22.

15.

12.

18.
25.
31.
38.
44,

ol.

64.
1.
18.

86.
93.
102.
110.
119.

129.
139.
151.
162.
173.

170.
158.
146.
134.
123.

113.
104.
96.
89.
82.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 150P/LONEOS

Epoch = 2015 June
T = 2016 July
Peri. = 245.66285
Node = 272.43201
Incl. = 18.50591
q =

H=14.4

R.A. (2000) Decl.

h m o
00 16.12 +20 33.
00 21.58 +20 21.
00 28.16 +20 19.
00 35.72 +20 27.
00 44.15 +20 44.

00 53.33 +21 09.
01 03.16 +21 40.
01 13.56 +22 16
01 24.46 +22 51.
01 35.79 +23 42.

01 47.50 +24 30.
01 59.53 +25 19.
02 11.83 +26 10.
02 24.36 +27 01.
02 37.05 +27 52.

02 49.86 +28 42.
03 02.74 +29 31.
03 15.59 +30 19.
03 28.33 +31 04.
03 40.88 +31 47.

03 53.10 +32 27.
04 04.85 +33 04.
04 15.97 +33 39.
04 26.22 +34 10.
04 35.38 +34 31.

04 43.16 +35 01.
04 49.20 +35 22.
04 53.18 +35 31.
04 54.69 +35 45.
04 53.44 +35 45.

04 49.26 +35 32.
04 42.25 +35 04.
04 32.93 +34 15.
04 22.29 +33 06.
04 11.61 +31 38.

04 02.27 +29 56.
03 55.39 +28 11.
03 51.63 +26 30.
03 51.29 +24 58.
03 54.30 +23 41.

04 00.42 +22 31.
04 09.36 +21 46.
04 20.80 +21 04.
04 34.44 +20 29.
04 50.04 +19 58.

N~doOH— O WOOh~©O© N SHON OO wWwoH oo © 0= — 00> E- N fIoRloNeo] TN OCIO CIJO1O0 O ~N©oow—

2

1.0

24. 94464

D

4
4

—_—— =N NN N NN WWwwWwww wWhphbhpD B A A B A A S S

—_

1.
1.

2
2
2

2000.0

1.7600253 AU
, G=0.15

elta

. 338
. 448
. 952
. 646
129

199
. 852
. 889
. 908
. 908

. 890
. 853
. 198
. 126
. 636

. 530
. 409
213
125
. 965

195
.617
. 432
. 242
. 051

. 859
.670
. 488
314
. 154

.012
. 891
195
. 128
. 689

. 680
. 695
132
. 186
. 850

921
995
. 068
139
. 205

PN NRRRR RRRRN NNWOW WROWE WRWKWE VWKWK WARRS ARAEAA

1T
1T

r

366
325
282
240
196

152
108
062
017
970

923
876
828
119
130

680
629
978
921
475

422
369
315
261
207

152
096
041
984
928

871
815
158
101
644

987/
530
474
418
363

309
255
203
153
104

- 239 -

S O O

.93
.69
138
03

.30
.61

.89
.14
. 36
.56
13

0.5467784
3.8833659 AU
0. 12879281
1.65 years
motion V
-1.2 21.5
-0.1 21.6
+0.8 21.6
+1.7 21.6
+2.4 21.6
+3.1 21.5
+3.7 21.5
+4.1 21.4
+4.5 21.3
+4.8 21.2
+5.0 21.2
+5.1 21.1
+5.1 21.1
+5.1 21.1
+5.0 21.1
+4.9 21.1
+4.7 21.0
+4.5 21.0
+4.3 21.0
+4.0 20.9
+3.7 20.8
+3.4 20.7
+3.1 20.6
+2.8 20.5
+2.4 20.3
+2.0 20.1
+1.5 19.9
+0.9 19.7
0.0 19.5
-1.2 19.2
-2.9 18.9
-4.8 18.6
-6.9 18.3
-8.8 18.1
-10.1 18.1
-10.6 18.3
-10.1 18.4
-9.1 18.5
-7.8 18.6
-6.4 18.7
-5.1 18.8
-4.2 18.8
-3.5 18.9
-3.1 18.9
-3.1 18.9

Elong.

16.
68.
60.
92.

44,

30.
24,
18.

14.
12.
14.
18.
23.

29.
35.
41.
48.
94,

61.

14.
82.
89.

97.
105.
114.
123.
133.

143.
154.
163.
168.
162.

151.
140.
129.
118.
109.

100.
91.
84.
11.
.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

P
N
I

a

m

06
06
06
06
06

06
06
06
06
06

06
06
06
06
07

07
07
07
07
08

08
08
08
09
09

—_— )k —_ ol
NNDNDN NNNN—

—_
N
(e
©

eri.
ode
ncl.

1=

h m

38.
29.
21.
15.
10.

08.
07.
09.
13.
19.

26.
34.
44.
99.
06.

19.
31.
45.
98.
13.

2].
41.
96.
11.
26.

40.
99.
10.
24.
39.

93.
06.
20.
33.
45.

96.
06.
15.
22.
2].

29.
29.
25.
18.

9P/Tempel

= 2015 June 27.0 1T
= 2016 Aug. 2.52555 TT
= 179. 20241

= 68.81222 2000.0

= 10.47744

1. 5409144 AU

S O O

100956
453369 AU
7668648
b8 years

—_—o

0.
3.
0.
9.

8.4+ 5 logDelta) + 17.5 log(r(t-20))
R. A. (2000) Decl.

96 +30°

81 +30
66 +30
11 +30
94 +30

14 +30
96 +30
87 +30
13 +30
33 +30

47 +29
97 +29
63 +29
28 +29
80 +28

03 +28
86 +28
21 +2]
95 +27
03 +26

37 +25
90 +25
96 +24
32 +23
10 +22

89 +21
63 +20
2] +19
18 +18
09 +17

16 +16
91 +15
24 +15
05 +14
19 +13

46 +13
65 +13
44 +13
48 +13
39 +14

69 +15
01 +16
18 +17
35 +19

.31 +20

27.
41.
47.
48.
44.

38.
30.
21.
12.
02.

92.
40.
2].
11.
93.

32.
07.
38.
06.
29.

49.
05.
17.
26.
32.

36.
37.
38.
39.
41.

45.
92.
04.
22.
49.

26.
16.
22.
43.
23.

21.
34.
99.
15.
19.

ONOSHO O
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D

elta

3.099

LN NN W WWWWwWw WADNEAD DADED DADRW WWWWW WWWW

—_

107
. 146
.210
. 295

. 396
. 508
. 624
. 142
. 856

. 964
. 063
. 150
. 224
. 283

. 326
. 354
. 364
. 356
. 332

. 291
. 232
. 158
. 068
. 962

. 843
N
. 566
411
241

075
. 897
115
. 531
. 346

. 164
. 985
. 814
. 651
. 501

. 366
. 248
. 150
.074
. 021

4.
4.
4.
970

SRR RPN PR RRRNW WROK0 WRWKRE WWKRWKw WKRWWL W

r

067
036
003

936

901
866
829
192
154

115
676
635
994
992

510
466
422
376
330

284
236
188
138
088

038
986
934
881
821

173
118
663
607/
950

493
436
379
321
264

206
149
093
037
983

- 240 -

Daily motion ml

m

.91
.82
. 66
.46
.24

.02
.19
.39
.56
v

.85
.97
.07
.15
.22

.28
.33
.37
41
43

.45
41
.48
.48
.48

41
.46
.45
43
A4

.38
.33
.28
.21
13

.02
. 88
.10
.49
.23

.07
.38
. 68
.90
.99

+1.4 21.6
+0.7 21.6
+0.1 21.6
-0.4 21.5
-0.7 21.5
-0.8 21.5
-0.9 21.5
-0.9 21.5
-1.0 21.5
-1.0 21.5
-1.2 21.5
-1.3 21.5
-1.6 21.5
-1.8 21.4
-2.1 21.4
-2.5 21.3
-2.9 21.2
-3.2 21.1
-3.6 21.0
-4.0 20.9
-4.4 20.8
-4.8 20.7
-5.1 20.5
-5.4 20.4
-5.6 20.2
-5.8 20.0
-5.9 19.8
-5.9 19.6
-5.8 19.4
-5.6 19.1
-5.3 18.9
-4.8 18.6
-4.2 18.3
-3.3 18.0
-2.3 1117
-1.0 17.4
+0.5 17.0
+2.2 16.6
+4.0 16.3
+5.8 15.9
+1.3 15.5
+8.1 15.1
+8.0 14.7
+6.4 14.4
+3.4 14.1

113.
121.
130.

138.
147.
155.
160.
158.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

C/2014 R3 (PANSTARRS)
= 2015 June 27.0

= 2016 Aug.  6.64355
= 113. 29228

= 334.11948  2000.0
= 90.83817

= 1.2800494 AU

= 1.0002192

8.4+ 5 log(Delta) +

RhA.(ZOOO) Decl.

19
19
19
19
19

19
19
20
20
20

20
19
19
19
19

—_ —_ —_ —_ —_

(o N ENE RN ~N [orNerNeorNorNap) [orNerNeorNorNap) [erNerNar L NN ~ 00 00 00 ©

—_

m
32.
37.
42.
47.
o1,

96.
99.
02.
03.
03.

02.
98.
92.
44
31.

16.
98.
37.
14.
92.

32.
14.
99.
48.
40.

35.
33.
32.
33.
35.

39.
43.
48.
93.
98.

04.
09.
13.
17.
19.

20.
19.
16.
09.
98.

18 +50
23 +50
31 +51
24 +52
89 +53

06 +54
98 +55
23 +5]
18 +58
95 +60

44 +61
86 +63
85 +65
00 +66
96 +68

61 +69
10 +70
10 +71
80 +/1
68 +/1

19 +70
43 +]0
94 +69
83 +68
90 +66

19 +65
10 +64
43 +63
42 +62
17 +61

17 +61
39 +60
21 +60
39 +60
14 +60

04 +60
06 +61
96 +62
25 +63
80 +64

81 +65
80 +66
17 +68
21 +]0
11 +71

23.
90.
2].
16.
14.

23.
41.
06.
38.
15.

96.
317.
17.
92.
19.

33.
31.
09.
26.
20.

94.
10.
13.
08.
98.

46.
37,
32,
34,
44.

03.
34.
17.
12.
20.

41.
15.
02.
01.
11.

31.
98.
30.
04.
35.

CIN WM OhphbhJw OHOCIO O O©—=IN

NN ©O ——=hwWwo ONOOCTI—

cIoOIdo M OJOC1CT1W

Delta

375
. 368
. 352
. 329
. 299

. 263
. 221
175
. 126
075

023

973
. 924
. 8178
. 836

. 198
. 165
. 138
115
. 697

. 684
.674
. 667
. 662
. 657

. 653
. 647
. 639
. 629
.614

. 995
012
. 545
014
479

441
. 402
. 362
. 322
. 286

. 253
. 225
. 204
.190
185

1T
1T

7.5 log(r)

r

140
112
085
058
032

006
980
955
930
905

881
857
834
811
189

167
145
124
103
683

663
643
624
606
588

970
953
937/
921
905

490
475
461
44]
434

422
410
398
387
371

367
357

. 348

340

. 332

- 241 -

Dai
m
+0.
+0.
+0.

+0.
+0.

+0.
+0.
+0.

ly

o1
o1
49
46
42

35
2]
15

.02
.15

. 36
.60
.89
.20
. 4

.85
.10
.23
.21
.05

.18
.45
11
.19
.01

.21
.07
.10
.23
.34

.42
.48
.92
. 4
.53

.50
.45
.37
.25
.10

.10
. 36
.10
11
.60

motion
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m1

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.
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Elong.

12.
1.
11.
10.
.

1.
12.
13.
15.
16.

18.
19.
81.
82.
83.

84.
85.
85.
85.
85.

85.
84.
83.
83.
82.

81.
80.
80.
80.
80.

80.
80.
81.
82.
83.

85.
86.
88.
89.
91.

92.
93.
94.
94.
94.
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2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

P
N
I

a

m

19
19
19
19
20

20
20
20
20
20

20
20
20
21
21

21
20
20
20
20

20
20
20
20
20

19
19
19
19
20

20
20
20
20
20

21
21
21
21
22

22
22
22
23
23

eri.
ode
ncl.

1=

h m

21.
31.
41.
o1,
00.

10.
19.
21.
35.
42.

48.
93.
97.
00.
01.

00.
98.
94.
49.
42.

33.
25.
16.
08.
01.

97.
94.
94.
96.
00.

06.
14.
23.
34.
46.

00.
14.
29.
45.
02.

19.
37.
96.
16.
317.

43P/Wolf-Harrington

= 2015 June 27.0 1T
= 2016 Aug. 19.65091 TT
= 191. 58454

= 249. 84669 2000.0

= 15.96569

1.3577554 AU

S O O

8.0+ 5 log(Delta) + 17.5 log(r)
R. A. (2000) Decl.

13 -13
61 -12
50 -12
29 -1
87 -10

16 -10
04 -09
41 -08
17 =07
18 -06

33 -05
47 -04
46 -03
13 -02
32 -01

90 -00
15 -00
82 +00
19 +00
05 +00

81 +00
03 +00
34 +00
46 -00
98 -00

35 -01
87 -02
62 -03
99 -03
69 -04

13 -04
95 -04
96 -04
19 -04
88 -04

09 -03
30 -02
41 -01
35 -00
06 +00

o1 +01
11 +03
66 +05
42 +06
05 +08

19.
90.
17.
39.
97.

11.
22.
29.
34.
317.

38.
39.
40.
43.
49.

99.
16.
19.
44.
97.

97.
44,
19.
14.
99.

40.
23.
04.
39.
07.

26.
36.
36.
25.
04.

32.
49.
99.
90.
23.

48.
22.
04.
94.

O ~JO© OO ~N B DNN OO CIJoo A~ ONPA~—=O oo CTOo

~NoIN O©OooWNW DO O~ COIJdo1o—

(&)
—_
S

D

elta

9. 411

WwWwwww WwWwwww wWwwwnN NN NN NN NN NN WL WwWwwhh AP OY C1o1o1on

L3173
313
. 232
132

.012
875
123
. 558
. 381

. 196
. 006
. 812
. 620
. 432

. 251
. 083
. 930
. 198
. 689

. 606
. 952
. 926
021
. 952

. 098
. 661
134
. 814
. 897

9179
. 056
. 126
187
231

215
. 301
312
.310
. 295

. 267
221
176
115
. 045

r

4,443
4.407
371
334
296

251
218
1717
136
094

051
007
963
918
81

824
116
121
6717
627

975
923
469
415
360

304
246
188
129
069

009
947
884
821
156

691
625
. 558
2. 491
2.422

2.354
2.285
2.215
2.146
2.076

PN RRNNG WWWOKWE WRWKRW WEWWRKW WWWRA ARARA AAA

- 242 -

Dai
m
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.

ly

99
99
98
96
93

89
84
18
10
62

o1
40
2]

12
.04

.22
.39
.56
.1
.82

. 88
.87
.19
. 65
.46

.25
.02
.20
A4
.60

.18
.94
.08
.21
.32

42
.01
.99
.67
.15

.82
.90
.98
.06
.16

0. 5946900
3.3499183 AU
0. 16075065
6. 13 years

motion mil
+2.9 23.0
+3.3 22.9
+3.8 22.8
+4.2 22.7
+4.6 22.6
+5.0 22.5
+5.3 22.4
+5.5 22.2
+5.7 22.1
+5.9 21.9
+5.9 21.7
+5.9 21.6
+5.7 21.4
+5.4 21.2
+5.0 21.0
+4.4 20.8
+3.5 20.5
+2.5 20.3
+1.3 20.1

0.0 19.9
-1.3 19.8
-2.5 19.6
-3.5 19.5
-4.1 19.3
-4.4 19.2
-4.4 19.2
-4.1 19.1
-3.5 19.0
-2.8 18.9
-1.9 18.8
-1.0 18.7

0.0 18.6
+1.1 18.5
+2.1 18.4
+3.2 18.3
+4.3 18.1
+5.4 17.9
+6.4 17.7
+7.5 17.5
+8.5 17.3
+9.4 17.1

+10.2 16.8
+11.0 16.6
+11.7 16.3
+12.2 16.0

Elong.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet P/1999 V1 (Catalina)
Epoch = 2015 June 27.0 1T

T = 2016 Aug. 30.68911 TT

Peri. = 186.89768 e = 0.5507580
Node = 294.37997 2000.0 a = 6.5744861 AU
Incl. = 15.56385 n= 0.05846707

q = 2.9535353 AU P= 16.86 years

ml = 8.6 +5 log(Delta) + 15.0 log(r (t-30))
R.A. (2000) Decl. Delta r Variation mi

h m o for T=+1 day
00 17.29 +18 53.3 4.942 4.949 -0.28 -2.1 22.7
00 22.30 +18 53.8 5.050 4.905 -0.28 -2.0 22.6
00 28.33 +19 03.0 5.152 4.861 -0.28 -2.0 22.6
00 35.27 +19 20.2 5.246 4.817 -0.28 -1.9 22.6
00 43.00 +19 44.7 5.327 4.772 -0.29 -1.8 22.6
00 51.43 +20 15.8 5.394 4.728 -0.29 -1.8 22.6
01 00.47 +20 52.6 5.446 4.684 -0.30 -1.7 22.5
01 10.03 +21 34.4 5.481 4.640 -0.31 -1.7 22.5
01 20.05 +22 20.3 5.498 4.596 -0.32 -1.7 22.4
01 30.44 +23 09.5 5.497 4.551 -0.34 -1.6 22.4
01 41.15 +24 01.4 5.477 4.507 -0.35 -1.6 22.3
01 52.13 +24 55.2 5.439 4.463 -0.37 -1.5 22.2
02 03.30 +25 50.3 5.383 4.419 -0.39 -1.5 22.1
02 14.62 +26 46.1 5.309 4.374 -0.41 -1.4 22.0
02 26.02 +27 42.2 5.218 4.330 -0.43 -1.3 21.9
02 37.43 +28 38.0 5.112 4.286 -0.45 -1.3 21.8
02 48.78 +29 33.2 4.990 4.243 -0.48 -1.2 21.7
02 59.99 +30 27.4 4.855 4.199 -0.51 -1.1 21.6
03 10.96 +31 20.3 4.708 4.155 -0.54 -1.0 21.4
03 21.57 +32 11.7 4.550 4.112 -0.57 -0.9 21.3
03 31.69 +33 01.4 4.383 4.069 -0.61 -0.8 21.2
03 41.17 +33 49.1 4.209 4.026 -0.65 -0.6 21.0
03 49.83 +34 34.8 4.030 3.983 -0.69 -0.5 20.8
03 57.46 +35 18.2 3.848 3.940 -0.74 -0.4 20.7
04 03.85 +35 59.0 3.667 3.898 -0.79 -0.3 20.5
04 08.76 +36 36.6 3.488 3.856 -0.84 -0.2 20.3
04 11.93 +37 10.1  3.316 3.815 -0.90 -0.2 20.1
04 13.16 +37 38.2 3.154 3.774 -0.95 -0.2 20.0
04 12.31 +37 59.1 3.005 3.733 -1.01 -0.3 19.8
04 09.35 +38 10.3 2.874 3.693 -1.06 -0.4 19.6
04 04.46 +38 09.6 2.764 3.654 -1.10 -0.6 19.5
03 58.05 +37 54.7 2.678 3.615 -1.12 -0.9 19.3
03 50.78 +37 24.7 2.621 3.576 -1.13 -1.1 19.2
03 43.47 +36 40.5 2.591 3.539 -1.11 -1.4 19.1
03 36.94 +35 45.0 2.591 3.502 -1.09 -1.5 19.0
03 31.93 +34 42.6 2.617 3.465 -1.05 -1.5 19.0
03 28.96 +33 38.5 2.667 3.430 -1.00 -1.5 19.0
03 28.29 +32 37.0 2.737 3.395 -0.96 -1.3 19.0
03 30.00 +31 41.5 2.823 3.361 -0.92 -1.1 18.9
03 34.00 +30 53.9 2.920 3.328 -0.88 -0.9 19.0
03 40.14 +30 14.6 3.024 3.297 -0.85 -0.6 19.0
03 48.20 +29 43.4 3.133 3.266 -0.83 -0.3 19.0
03 57.97 +29 18.9 3.242 3.236 -0.81 0.0 19.0
04 09.24 +28 59.7 3.348 3.208 -0.80 +0.3 19.0
04 21.82 +28 44.2 3.451 3.180 -0.78 +0.6 19.0
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Mot. /PA

.1/ 89
.6/ 84
.0/ 80
2/ 11
.3/ 15

.2/ 13
.0/ 72
1/ 11
.2/ 11
.6/ 70

.9/.10
1/ 69
.2/ 69
.2/ 69
.1/ 69

.9/ 69
.5/ 69
1/ 69
.5/ 69
.1/ 68

.8/ 61
.1/ 66
.3/ 65
.8/ 62
.0/ 57

1/ 48

.2/ 28
. 3/334
. 1/288

8/270

. 1/259

1/251
8/244

. 1/235

1/225
4/210

.2/188
.0/158

0/133

.8/116

.9/106
.0/100
.9/ 97
.6/ 95
.1/ 94

Elong.

84.
15.
67.
99.
o1,

43.
36.
29.
22.
17.

13.
12.
15.
20.
26.

32.
38.
45.
o1,
98.

65.
12.
80.
817.
95.

104.
112.
121.
130.
140.

149.
158.
162.
161.
153.

144.
134.
124.
115.
106.

97.
88.
80.
13.
66.
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Oh TT
2015/16
Jan. 8
Jan. 18
Jan. 28
Feb. 7
Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

Apr. 18
Apr. 28
May 8
May 18
May 28

June 7
June 17
June 27
July 7
July 17

July 27
Aug. 6
Aug. 16
Aug. 26
Sept. 5

Sept. 15
Sept. 25
Oct. 5
Oct. 15
Oct. 25

Nov. 4
Nov. 14
Nov. 24
Dec. 4
Dec. 14

Dec. 24
Jan. 3
Jan. 13
Jan. 23
Feb. 2

Feb. 12
Feb. 22
Mar. 3
Mar. 13
Mar. 23

Comet
Epoch
T

Peri.

Node

Incl.

a

mi
R. A. (2000) Decl.
98 +17°

02
02
02
02
02

02
02
02
03
03

03
03
03
03
03

04
04
04
04
04

05
05
05
05
05

05
05
05
05
05

05
05
05
05
05

05
05
05
05
05

05
05
05
05
05

21.
23.
25.
29.
33.

39.
46.
93.
01.
10.

19.
28.
38.
48.
99.

09.
20.
30.
40.
90.

00.
09.
17.
25.
32.

38.
43.
46.
48.
49.

48.
45.
41.
36.
31.

25.
20.
15.
12.
10.

10.
12.

20.
26.

S O O

314P/Montani

= 2015 June 27.0 1T

= 2016 Oct. 7.47097 TT

= 213. 67646

= 267.70528 2000.0

= 3.97796

= 4.2346247 AU

9.6 +5 log(Delta) + 10.0 log(r)

17 +16
62 +17
25 +1]
96 +17

67 +17
25 +18
61 +18
66 +19
29 +19

41 +20
95 +20
82 +21
94 +21
24 +22

63 +22
05 +22
39 +23
9] +23
o1 +23

09 +23
20 +24
13 +24
93 +24
48 +24

42 +24
20 +24
68 +24
11 +24
21 +24

15 +24
98 +24
66 +23
10 +23
11 +23

40 +23
08 +23
62 +23
42 +22
13 +22

66 +22
26 +22

14 +22

01.
98.
02.
12.
2].

47.
10.
36.
05.
35.

05.
36.
06.
35.
02.

2].
90.
11.
29.
44,

9].
06.
14.
19.
22.

23.
22.
21.
18.
15.

11.
05.
99.
o1.
41.

31.
19.
08.
99.
o1.

45.
42.
15. 45 +22 40.
40.
20 +22 42.0

O—= =00 WAoo E N SC NSV NWIP,A~RO wWwoHoonN

S~ oowWwoo—

O©~J1— O N—=OCOO ~NNNOO—

Delta

4.901
. 026
157
. 289
.418

. 940
. 653
. 153
. 838
.907

. 959
992
. 006
. 001
.976

. 932
. 8170
. 190
. 693
. 580

. 452
311
. 159
997
. 829

. 657
. 484
313
. 149
. 996

. 858
139
. 644
071
. 539

. 032
. 555
. 607
. 685
183

. 898
4.025
4.159
4.297
4.434

w WwWwwww WwWwwww Whpbhphhn ADhOo1ICIO ci1o1o1o1on [aNerNarNdpidy] ci1o1o1o1 ol C1o1o1on

B> ARRAR ARRAR ARRAR ARRAR AROOIOT OOIOIOICT GIOIOICIOT

r

342
314
286
258
231

203
176
149
123
096

070
043
017
992
966

941
916
891
867
843

819
195
172
149
121

105
683
661
640
620

999
980
960
941
523

. 505

4.4
4.454
4.438

4.423
4.408
4.393
4.380
4.366

IS
E=N
(o]
oo
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Daily
m
+0.12
+0.24
+0. 36
+0. 47
+0. 57

+0. 66
+0. 74
+0. 80
+0. 86
+0. 91

+0. 95
+0. 99
+1. 01
+1.03
+1.04

+1.04
+1.03
+1.02
+0. 99
+0. 96

+0. 91
+0. 85
+0. 78
+0. 69
+0. 59

+0. 48
+0. 35
+0. 20
+0. 05
-0. 11

-0. 26
-0. 39
-0. 50
-0. 56
-0.57

-0.53
-0.45
-0.32
-0.17
-0. 01

+0.16
+0. 32
+0. 4]
+0. 61
+0. 73

7.2636829 AU
0. 05034644
19. 58 years
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Elong.

111.
101.
92.
82.
13.

65.

48.
40.
32.

25.
17.
10.

11.
18.
25.
32.
39.

47.

62.
10.
18.

86.
95.
104.
113.
123.

133.
144.
155.
166.
178.

170.
159.
147.
136.
126.

116.
106.
97.
88.
19.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

94P/Russel |

= 2015 June
2016 Oct.
92. 75866
70. 88850
6. 18543
2.2304852 AU

21.0

1T

27.70210 TT

2000.0

S O O

0.3644823
3.5097137 AU
0. 14989824
6. 58 years

ml =11.6 + 5 log(Delta) + 12.5 log(r (t-30))
R. A. (2000) Decl.

01
01
01
01
01

01
01
01
02
02

02
02
02
02
03

03
03
03
03
04

04
04
04
04
04

05
05
05
05
05

05
05
05
04
04

04
04
04
04
04

04
04
04

h

m
01.
05.
11.
17.
24.

33.
42.
o1.
01.
12.

23.
34.
46.
98.
09.

22.
34.
46.
9].
09.

20.
31.
41.
o1,
99.

06.
12.
15.
17.
17.

14.
08.
01.
92.
43.

34.
2].
21.
19.
19.

21.
21.
35.

04 45.
04 56.

96 +02°

99 +02
26 +03
63 +04
96 +05

14 +06
06 +07
61 +08
12 +09
30 +10

28 +11
60 +12
19 +13
00 +14
96 +15

00 +16
07 +17
08 +17
94 +18
96 +19

83 +19
61 +20
16 +20
08 +21
40 +21

47 +21
04 +21
85 +22
62 +22
12 +22

22 +22
96 +22
64 +22
87 +22
o1 +23

60 +23
11 +23
11 +23
05 +23
12 +23

94 +23
36 +24
14 +24
05 +24
86 +25

01.
42.
29.
21.
17.

17.
19.
22.
26.
30.

33.
35.
35.
33.
28.

20.
08.
93.
34.
11.

44
13.
39.
01.
20.

36.
o1,
03.
15.
2].

317.
46.
93.
98.
00.

00.
01.
04.
11.
23.

39.
00.
24.
90.
15.

—OP~wWW [e>NecR{cN e o)) NNN O DO IN NN PA~WW NWANAS OCCTwwo

~N—=OC1O01o SWhOo1I

Delta

4.013
4.144
4.269
4.386
4.492

. 585
. 663
125
. 169
195

. 803
193
. 164
. 118
. 654

074
AT
. 366
241
103

. 954
. 196
. 630
. 457
. 282

. 104
929
. 159
597
. 448

315
. 204
119
. 061
. 034

. 036
. 065
2.118
2.190
2.2176

2.311
2.472
2.574
2.615
2.712

NN NN N NN NN N W WWwwWwww B A A B A A B A A

4.
4.
4.
4.
. 991

RN NN WRWWE WWKWKW WKW WRKKE WKWK WKRWWL

r

096
on
045
018

963
935
907
8178
849

819
189
159
128
697

665
633
601
968
935

902
468
434
400
365

330
295
260
225
189

153
118
082
046
010

974
938
902
867
832

1917
162
128
694
660
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m

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.

+1.
+0.
+0.
+0.

+0.
+0.

Daily motion ml
40 +4.1 22.4
53 +4.7 22.4
64 +5.2 22.4
73 +5.6 22.5
82 +6.0 22.5
89 +6.2 22.5
96 +6.3 22.5
01 +6.4 22.5
06 +6.4 22.5
10 +6.3 22.4
13 +6.2 22.4
16 +6.0 22.4
18 +5.8 22.3
20 +5.5 22.2
20 +5.2 22.2
21 +4.9 22.1
20 +4.5 22.0
19 +4.1 21.9
16 +3.7 21.8
13 3.3 21.7
08 +2.9 21.5
01 +2.5 21.4
93 +2.2 21.3
83 +1.9 21.1
71 +1.6 20.9
56 +1.4 20.8
38 +1.3 20.6

18 +1.2 20.4
.05 +1.1 20.2
.29 +1.0 20.0
.53 +0.9 19.8
13 +0.7 19.7
.88 +0.5 19.5
.94 +0.2 19.4
.89  +0.1 19.3
.15 +0.1 19.3
.53 +0.3 19.2
.27 +0.7 19.2
.01 +1.2 19.2
.28 +1.7 19.2
.54 +2.1 19.3
.18 +2.4 19.3
.99 +2.6 19.3
.18 +2.6 19.3
.35 +2.4 19.3
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 315P/LONEOS

Epoch = 2015 June 27.0 1T
T = 2016 Dec. 6.70797 TT
Peri. = 67.13555

Node = 69.55683 2000.0
Incl. = 17.91207

q = 2.4212383 AU

H=14.0 , G=0.15 (r>3.6AU)
ml = 4.6 +5 log(Delta) + 22.5
RhA.(ZOOO) Decl. Delta r

m o
00 40.36 -11 09.5 5.170 5.058
00 43.81 -10 11.1  5.282 5.019
00 48.27 09 09.2 5.385 4.979
00 53.61 —08 04.7 5.476 4.939
00 59.73 -06 58.4 5.552 4.898
01 06.52 05 51.0 5.613 4.857
01 13.89 —04 43.3 5.655 4.816
01 21.74 -03 35.9 5.679 4.775
01 29.99 -02 29.3 5.683 4.733
01 38.55 -01 24.0 5.667 4.691
01 47.36 —00 20.6 5.630 4.649
01 56.34 +00 40.5 5.574 4.606
02 05.42 +01 38.9 5.499 4.563
02 14.53 +02 34.1 5.405 4.520
02 23.60 +03 25.8 5.294 4.477
02 32.54 +04 13.7 5.166 4.433
02 41.28 +04 57.3 5.023 4.389
02 49.70 +05 36.5 4.867 4.345
02 57.71 +06 10.9 4.699 4.301
03 05.20 +06 40.3 4.522 4.256
03 12.00 +07 04.5 4.337 4.211
03 17.99 +07 23.4 4.147 4.166
03 22.98 +07 37.0 3.955 4.121
03 26.80 +07 45.4 3.764 4.075
03 29.26 +07 48.8 3.578 4.030
03 30.18 +07 47.6 3.399 3.984
03 29.42 +07 42.4 3.233 3.938
03 26.90 +07 34.3 3.084 3.892
03 22.65 +07 24.5 2.955 3.846
03 16.85 +07 14.9 2.852 3.799
03 09.85 +07 07.5 2.776 3.753
03 02.17 +07 04.6 2.731 3.706
02 54.45 +07 08.2 2.716 3.660
02 47.36 +07 20.1 2.731 3.614
02 41.46 +07 41.4 2.771 3.567
02 37.23 +08 12.4 2.833 3.521
02 34.91 +08 52.8 2.913 3.475
02 34.63 +09 41.8 3.005 3.429
02 36.38 +10 38.6 3.104 3.383
02 40.06 +11 41.7 3.207 3.337
02 45.55 +12 50.0 3.309 3.292
02 52.69 +14 02.3 3.407 3.247
03 01.34 +15 17.3  3.498 3.202
03 11.37 +16 33.9 3.581 3.158
03 22.65 +17 51.1 3.654 3.114
6

|
N
S

e = 0.5172466
a= 5.0154764 AU
n= 0.08774771
P= 11.23 years
log (r) (r<3.6AU)
Daily motion Mag.
m ,

+0.35 +5.8 21.8
+0.45 +6.2 21.8
+0.53 +6.5 21.8
+0.61 +6.6 21.8
+0.68 +6.7 21.7
+0.74 +6.8 21.7
+0.78 +6.7 21.6
+0.82 +6.7 21.6
+0.86 +6.5 21.5
+0.88 +6.3 21.4
+0.90 +6.1 21.4
+0.91 +5.8 21.4
+0.91 +5.5 21.4
+0.91 +5.2 21.4
+0.89 +4.8 21.4
+0.87 +4.4 21.4
+0.84 +3.9 21.4
+0.80 +3.4 21.3
+0.75 +2.9 21.3
+0.68 +2.4 21.2
+0.60 +1.9 21.1
+0.50 +1.4 21.0
+0.38 +0.8 20.9
+0.25 +0.3 20.7
+0.09 -0.1 20.6
-0.08 -0.5 20.4
-0.25 -0.8 20.2
-0.43 -1.0 20.0
-0.58 -1.0 19.8
-0.70 -0.7 19.6
-0.77 -0.3 19.4
-0.77 +0.4 19.3
-0.71 +1.2 19.4
-0.59 +2.1 19.5
-0.42 +3.1 19.2
-0.23 +4.0 19.2
-0.03 +4.9 19.1
+0.18 +5.7 19.0
+0.37 +6.3 19.0
+0.55 +6.8 18.9
+0.71 +7.2 18.8
+0.86 +7.5 18.8
+1.00 +7.7 18.7
+1.13 +7.7 18.6
+1.24 +7.7 18.5

Elong.

18.0

69.
60.
92.
44,

36.
29.
22.
16.
11.

_._._.
o~
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32.

39.
46.
93.
61.
68.

16.
84.
92.
100.
109.

118.
128.
138.
149.
159.

168.
168.
160.
149.
138.

127.
117.
107.
97.
88.

80.
12.
64.
9]/,
90.



Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

m

16 28.

16 36.
16 39.

16 43.
16 44.
16 44.

16

16
16
16
16
16

16
16
16
16
16

15
15
15
15
15

16
16
16
16
16

16
16
16

—_
D

—_
N ~NIJooo »

—_

42.

39.
36.

2].

17.
12.
08.
04.
01.

98.
97.
96.
9].
98.

00.
03.
07.
11.
16.

21.
2].
33.
39.

92.
98.
04.
09.
14.

19.
23.
26.
28.
29.

C/2014 OE4 (PANSTARRS)

= 2015 June 27.0 1T
= 2016 Dec. 10.30855 TT
= 65.78449

= 240.41255 2000.0

= 81.33699

= 6.2376217 AU

= 1.0002284

6.2 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

20 -10 37.
16 32.47 -10 05.
27 -09 30.
50 -08 49.
16 42.06 -08 03.

87 -07 13.
84 -06 17
93 -05 17
16 44.08 -04 13.
31 -03 07.

66 -01 58.
18 -00 49.
32.04 +00 18.
38 +01 24.
22.43 +02 24.

41 +03 19.
96 +04 08.
10 +04 48.
22 +05 21.
07 +05 46.

16 +06 05.
36 +06 17
89 +06 25.
34 +06 28.
69 +06 30.

88 +06 30.
85 +06 29.
92 +06 30.
83 +06 32.
68 +06 37.

99 +06 46.
67 +07 00.
64 +07 19.
19 +07 44.
46.03 +08 16

26 +08 55.
38 +09 43.
2] +10 38.
83 +11 43.
94 +12 51.

48 +14 19.
33 +15 50.
38 +17 29.
92 +19 14.
63 +21 05.

— OO —= WWwWwh© O ~JdP0oON NOOPRLO CITLWOo1IO © ©—=00wWOo NO~JIOHO ~NwWOON

TCIoOHOOoOwWh

Delta

. 942
. 383
. 207
.018
. 820

.617
415
. 218
. 032
. 861

. 110
. 583
. 484
414
375

. 366
. 387
434
. 005
. 595

. 699
. 813
. 932
. 053
. 169

219
371
. 462
. 531
. 581

611
. 621
. 608
075
. 520

. 445
. 352
. 242
119
. 984

. 841
. 693
. 546
6. 401
6. 263

SHOHOD OO~~~ N N ~N~Joooo [erXerNerNorNar) SHOOHOOHOHO O~ ~J 0O CO OO O

r

831
192
153
115
677

639
601
964
921
490

454
418
383
348
313

219
245
212
178
146

114
082
050
020
989

959
930
901
812
844

817
190
164
138
13

688
664
640
617
995

9173
992
932
912

POPDID POODRD POPDRD PODPDD DN NN NN NN NN

D
S
[{=]
N
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Daily

+0.
+0.
+0.
+0.
+0.

.10
.01
.08
.18
.21

.35
41
41
.50
.50

.49
.45
.39
.31
.23

.14
.05
.05
13
.22

.30
.37
43
.49
.53

Y
. 60
.62
.62
.62

.61
.99
. 56
.01
.45

.39
.31
.21
11
.00

43
38
32
26
18

motion

+3.
+3.
+4.
+4.
+b.

+b.
+6.
+6.
+6.
+6.

+6.
+6.
+6.
+6.
+b.

+4.
+4.
+3.
+2.

+1.

+1.
+0.
+0.
+0.

0.

0.
+0.
+0.
+0.
+0.

+1.
+1.
+2.
+3.
+3.

+4.
+b.
+6.
+7.
+8.

+9.
+9.
+10.
+11.
+11.

NI ONOCIO N O©oIN—O O—=5B0N O CILWO o C1— G100 © O ~JdBO O —oh =0 —

Ao —

m1

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
18.
18.
18.

18.
18.
18.
18.
18.

18.
18.
18.
18.
18.

18.
18.
19.
19.
19.

18.
18.
18.
18.
18.

18.
18.
18.
18.
18.

18.
18.
18.
18.
18.

—NwWhA~S IO~~~ 0o
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Elong.

41.
90.
99.
68.
18.

81.
97.
106.
116.
125.

135.
143.
151.
155.
156.

152.
145.
137.
128.
119.

110.
101.
92.
84.
15.

67.
60.
92.
45.
39.

34.
30.
29.
29.
32.

37.
42.
49.
99.
63.

10.
11.
84.
92.
98.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 188P/LINEAR-Muel ler

Epoch = 2015 June 27.0
17.22967 TT

T
Peri.
Node
Incl.

a

= 2017 Feb.
26. 832171
358. 98635
10. 51133

2000.0

2.5640333 AU

1T

S O O

ml = 10.8 + 5 log(Delta) + 10.0 log(r)

R.A. (
h m
24.
35.
45,
bb.
04.

13.
20.
2].
33.
317.

39.
40.
39.
36.
32.

26.
18.
10.
02.
99.

49.
44
42.
41.
42.

45.
90.
9].
05.
14.

25.
36.
49.
02.
15.

29.
19 44.
19 58.
20 13.
20 27.

20 42.
20 56.
21 11,
21 25.
21 38.

—_ —_ —_ —_ —_ —_

— — — — —
© O © 00 00 00 00 00 I~ ~N ~J 00 CO 0O OO OO0 OO0 ©O 00 OO OO0 OO0 CO 00 CO (ol N |

2000) Decl.

84 -31 5].
42 -32 12.
69 -32 26.
92 -32 40.
18 =32 54.

32 -33 09.
99 -33 24.
64 -33 41.
08 -34 00.
16 -34 21.

10 =34 44.
99 -35 09.
61 -35 35.
84 -36 01.
29 -36 25.

20 -36 45.
92 -36 59.
97 -317 05.
99 -37 01.
61 -36 50.

39 -36 31.
18 =36 07.
05 -35 39.
32 -35 11.
60 -34 43.

19 -34 15.
19 =33 49.
40 -33 24.
48 -32 59.
86 -32 35.

36 -32 10.
84 -31 43.
15 =31 15.
15 =30 44.
70 =30 10.

10 =29 32.
01 -28 51.
94 -28 05.
18 -27 16
85 -26 23.

46 -25 21.
92 -24 28.
18 -23 26.
15 =22 22.
17 -21 11

—WoHooW OO ~NN—

NOoOH—=wOo Oh~hONW NooOOwWwOo IR wWhN

—_NW~N—=

—OClhwo O©~JoOo O~

Delta

9. 139
. 634
.910
. 3170
. 216

. 050
. 874
. 692
. 507
. 323

143
971
. 812
.670
. 548

. 450
3179
337
. 323
337

. 3176
. 438
.018
. 613
. 118

. 828
941
. 052
159
. 258

. 348
. 425
. 490
. 539
513

990
. 589
012
537
. 486

4.418
4.334
4.236
4.124
4.000

A DDS A DDS AAA_AOLOW WwWwwww WwWwwww WWWwwhpH APPSO c1o1o1 ol

WWWWL WWRWWW WWWWW WWWAR ARARE ARARE ARARE ARARE ARARA

r

816
846
816
186
155

124
693
661
630
997

965
932
499
466
433

399
365
330
296
261

226
190
155
119
083

047
010
974
937
900

863
826
189
152
114

677
639
602
964
921

490
452
415
378
341

- 248 -

149070

0743751

0.4
4.3822662 AU
0.1
9.1

T years

Daily motion

m

+1.
+1.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.08
.09
.28
.45
.61

13
.19
.80
.14
.62

.46
.21
.07
13
.32

.50
. 66
.81
.94
.05

)
.23
.30
. 36
.40

43
.45
.46
41
.46

.45
43
.40
. 36
.32

06
03
98
93
85

11
66
94
41
25
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 176P/LINEAR

Epoch = 2015 June 27.0

T = 2017 Mar. 12.62221
Peri. = 35.51954

Node = 345.94784 2000.0
Incl. = 0.23482

q = 2.5786790 AU

H=152, G=0.15
R.A. (2000) Decl. Delta

16 01.35 -20 49.8 4.325
16 12.57 -21 20.3  4.201
16 23.17 -21 46.5 4.065
16 32.98 -22 08.5 3.919
16 41.83 -22 26.4 3.765
16 49.52 -22 40.7 3.606
16 55.86 -22 51.5 3.444
17 00.62 -22 59.3 3.283
17 03.60 -23 04.2 3.12]
17 04.64 -23 06.4 2.980
17 03.61 -23 05.9  2.845
17 00.50 -23 02.4 2.728
16 55.46 -22 55.6  2.631
16 48.80 -22 45.4  2.559
16 41.03 -22 31.8 2.514
16 32.85 -22 15.7  2.499
16 24.96 -21 58.5 2.512
16 18.06 -21 42.0 2.552
16 12.70 -21 28.1  2.617
16 09.21 -21 18.4 2.702
16 07.81 -21 13.9  2.804
16 08.49 -21 14.9 2.918
16 11.19 =21 21.2  3.040
16 15.79 -21 32.0 3.167
16 22.11 -21 46.5 3.294
16 30.00 -22 03.4 3.420
16 39.28 -22 21.7 3. 541
16 49.81 -22 40.1  3.655
17 01.45 -22 57.4 3.761
17 14.06 -23 12.7 3.856
17 27.50 -23 24.8 3.939
17 41.68 -23 33.1  4.009
17 56.46 -23 36.6 4.064
18 11.73 -23 34.8 4.106
18 27.40 -23 27.2 4.131
18 43.35 -23 13.6 4.141
18 59.47 -22 53.6 4.135
19 15.68 -22 27.3 4.113
19 31.86 -21 54.9 4.075
19 47.93 -21 16.6  4.022
20 03.81 -20 32.9  3.955
20 19.40 -19 44.2 3.87/4
20 34.64 -18 51.3  3.780
20 49.44 -17 54.9 3.6/4
21 03.73 -16 55.9  3.557

WWWWL  WWWWW WRWWWW WRWWRW WKW WRLKRE WKWK WKRLKWLE WLWWW

1T
1T

r

. 691

681
671
661
650

639
628
616
604
991

978
965
992
938
924

510
495
480
465
449

434
418
401
385
368

351
334
316
299
281

263
245
226
208
190

171
152
133
115
096

0717
058
039
020
001

- 249 -

S O O

0.1928160
3.1946607 AU
0.17261040
5.71 years
motion V
-3.1 21.9
-2.6 21.9
-2.2 21.8
-1.8 21.8
-1.4 21.7
-1.1 21.6
-0.8 21.5
-0.5 21.4
-0.2 21.3
+0.1 21.1
+0.4 21.0
+0.7 20.8
+1.0 20.6
+1.4 20.4
+1.6 20.1
+1.7 20.1
+1.7 20.3
+1.4 20.5
+1.0 20.7
+0.4 20.8
-0.1 20.9
-0.6 21.1
-1.1 21.2
-1.4 21.3
-1.7 21.3
-1.8 21.4
-1.8 21.4
-1.7 21.5
-1.5 21.5
-1.2 21.5
-0.8 21.5
-0.4 21.4
+0.2 21.4
+0.8 21.3
+1.4 21.2
+2.0 21.3
+2.6 21.3
+3.2 21.2
+3.8 21.2
+4.4 21.2
+4.9 21.1
+5.3 21.0
+5.6 20.8
+5.9 20.7
+6.1 20.7

Elong.

92.
99.
67/.
15.

84.

101.
110.
120.

130.
140.
151.
162.
174.

174.
162.
151.
140.
130.

120.
111.
102.
93.
85.

11.
10.
62.
99.
48.

41,
34.
28.
21,

O~ ON

—_—

W Ntk
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30.
36.
42.
49.



Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 172P/Yeung
Epoch = 2015 June 27.0

T = 2017 Mar. 12.6244
Peri. = 208. 73006

Node = 32.31639 2000.0
Incl. = 11.16938

q = 3.2981349 AU

H=140, G=0.15

R.A. (2000) Decl. Delta
h m

09 15.30 +30 38.1 3.519
09 09.31 +31 15.3 3.452
09 02.38 +31 47.6 3.415
08 55.08 +32 11.9  3.409
08 48.00 +32 26.0 3.432
08 41.76 +32 29.0 3.483
08 36.84 +32 21.4  3.559
08 33.55 +32 04.1 3.654
08 32.08 +31 38.7 3.765
08 32.43 +31 06.7 3.887
08 34.53 +30 29.2 4.015
08 38.24 +29 47.4 4,146
08 43.37 +29 01.8 4.276
08 49.75 +28 12.9 4.401
08 57.19 +27 21.0 4.519
09 05.53 +26 26.2 4.628
09 14.61 +25 28.9 4.726
09 24.30 +24 28.9 4.811
09 34.47 +23 26.7 4.881
09 45.03 +22 22.2 4.93]
09 55.89 +21 15.7 4.97]
10 06.95 +20 07.6  5.000
10 18.16 +18 58.0 5. 006
10 29.44 +17 47.5  4.995
10 40.73 +16 36.4 4.967
10 51.98 +15 25.2  4.921
11 03.13 +14 14.5 4.858
11 14.11 +13 04.8 4.778
11 24.86 +11 56.9  4.683
11 35.29 +10 51.5 4.573
11 45.34 +09 49.2 4.448
11 54.90 +08 51.0 4.311
12 03.87 +07 57.8 4.164
12 12.10 +07 10.4  4.008
12 19.47 +06 29.7 3.845
12 25.81 +05 56.7 3.679
12 30.94 +05 32.1  3.513
12 34.67 +05 16.7 3.349
12 36.84 +05 10.8 3.193
12 37.30 +05 14.3 3.048
12 35.97 +05 26.7 2.918
12 32.88 +05 46.6 2.808
12 28.20 +06 11.4 2.722
12 22.26 +06 38.2 2.663
12 15.56 +07 03.1 2.634

4

WWWWL WLRRWW WRRWW WWRWWW WWARE ARARE ARARE ARARE ARARA

1T
1T

410
393
376
359
342

324
307
289
211
253

235
217
199
181
163

144
126
107
089
070

052
033
015
996
978

959
940
922
904
885

867
849
830
812
194

116
159
141
124
106

689
672
656
639
623

- 250 -

S O O

0.2162891
4.2083566 AU
0.11416560
8. 63 years
motion V
+3.7 20.4
+3.2 20.3
+2.4 20.2
+1.4 20.2
+0.3 20.3
-0.8 20.4
-1.7 20.6
-2.5 20.7
-3.2 20.8
-3.7 20.9
-4.2 20.9
-4.6 21.0
-4.9 21.1
-5.2 21.1
-5.5 21.1
-5.7 21.1
-6.0 21.1
-6.2 21.1
-6.4 21.1
-6.6 21.0
-6.8 21.0
-7.0 20.9
-7.1 20.8
-7.1 20.7
-7.1 20.8
-7.1 20.8
-7.0 20.8
-6.8 20.9
-6.5 20.9
-6.2 20.9
-5.8 20.9
-5.3 20.8
-4.7 20.8
-4.1 20.7
-3.3 20.6
-2.5 20.6
-1.5 20.4
-0.6 20.3
+0.4 20.2
+1.2 20.0
+2.0 19.8
+2.5 19.7
+2.7 19.5
+2.5 19.3
+2.0 19.2

Elong.

151.8

160.
165.
162.
153.

144.
133.
123.
114.
104.

95.
817.
18.
10.
63.

99.
48.
41,
34.
28.

21.
10.
10.

15.
21,
2],
34.
41.

48.
96.
63.
1.
19.

88.

106.
115.
125.

135.
146.
157.
167.
171.
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1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet
Epoch
T

Peri.

Node

Incl.

a

m1
R.A. (2000) Decl.

05.
21.
38.
96.
16.

37.
99.
21.
43.
06.

2].
47.
06.
24.
39.

92.
04.
13.
20.
25.

29.
31.
33.
34.
35.

38.
42.
49.
00.
15.

35.
00.
32.
08.
49.

33.
17.
99.
37.
08.

33.
90.
01.
26.42 +32 05.
28 +32 04.

05
05
05
05
05

05
05
05
05
05

05
05
05
05
05

06
06
06
06
06

06
07
07
07
07

07
07
07
07
08

08
08
08
08
08

08
07
07
07
07

07
07
07
07
07

11.
07.
04.
02.
01.

02.
04.
08.
12.
18.

24.
31.
39.
47.
96.

05.
15.
24.
34.
44,

94.
03.
13.
22.
30.

38.
46.
92.
98.
02.

06.
08.
08.
07.
05.

01.
96.
90.
44
38.

33.
29.
2].

2].

P/2001 F1 (NEAT)

= 2015 June 27.0 1T
= 2017 May 6.26839 TT
= 80.50625

= 92.70422  2000.0

= 19.06656

4.1850654 AU

4.6 +5 log(Delta) + 17.5 log(r)

24 +19
17 +19
16 +19
37 +19
87 +20

11 +20
82 +20
15 +21
99 +21
03 +22

37 +22
49 +22
28 +23
64 +23
47 +23

6/ +23
16 +24
84 +24
62 +24
43 +24

18 +24
11 +24
12 +24
13 +24
69 +24

11 +24
06 +24
61 +24
22 +25
11 +25

10 +25
08 +26
61 +26
64 +2]
16 +27

31 +28
33 +29
98 +29
93 +30
12 +31

63 +31
11 +31
24 +32
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Delta

4.819
. 884
973
. 081
. 203

. 333
. 468
. 603
133
. 855

. 966
. 064
. 146
211
. 258

. 285
. 293
. 280
. 248
195

123
. 032
. 923
. 198
. 658

. 505
. 340
. 168
990
811

. 633
. 462
. 301
. 155
. 030

929
. 856
. 814
. 802
. 822

. 869

ARRRA ARARAE ARARR AROCIOT COICIOICICT CICICICICT CIICIOIGT GICIICIOT . CICTOIGIN

r

. 699

674
648
622
996

970
945
519
493
468

442
416
391
365
340

315
289
264
239
214

189
164
140
115
091

066
042
018
994
970

947
923
900
8171
855

832
810
181
166
144

123
102
681
660
640
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Variation
for T=+1 day
-0.32 -2.0
-0.31 -2.0
-0.30 -2.0
-0.30 -2.0
-0.29 -1.9
-0.28 -1.9
-0.28 -1.9
-0.27 -1.8
-0.27 -1.8
-0.27 -1.7
-0.27 -1.6
-0.27 -1.6
-0.27 -1.5
-0.28 -1.5
-0.28 -1.4
-0.29 -1.3
-0.29 -1.3
-0.30 -1.2
-0.31 -1.1
-0.31 -1.1
-0.32 -1.0
-0.33 -1.0
-0.34 -0.9
-0.35 -0.8
-0.37 -0.8
-0.38 -0.7
-0.39 -0.7
-0.41 -0.6
-0.43 -0.6
-0.45 -0.6
-0.47 -0.5
-0.49 -0.5
-0.51 -0.6
-0.53 -0.6
-0.55 -0.7
-0.57 -0.8
-0.58 -0.9
-0.59 -1.0
-0.59 -1.1
-0.59 -1.2
-0.58 -1.3
-0.56 -1.4
-0.55 -1.4
-0.53 -1.4

!

e = 0.3573622
a= 6.5123237 AU
n = 0.05930620
P= 16.62 years

NNNNN NNNNN
—_— o —— —_—— o ——

NNNNN
—_—— o ——

—“NNwWW wWwwhhM wWwWwwww wwnrhNN
—_

NNNNN
—_—— o ——
—_

NN NN
OSCOoOO——
—_

N N N N NS
COOCOe OO
NWARUTI® —J0©OO

—_— = NN
LCoooo

_._._._._.
e o R i
BARRWW WARACIOT oO—N0O—

—_——

Mot. /PA

6.0/285
4.6/292
.1/306
-1/341
.4/ 29

1/ 54

.2/ 64
.6/ 10

9/ 13

.1/176

1718
.9/ 80
.6/ 81
.2/ 82
.1/ 83

.0/ 85
.3/ 86
.4/ 86
.4/ 81
.3/ 88

.1/ 88
.8/ 89
.3/ 89
.1/ 89
.9/ 88

0/ 87
9/ 85

1/ 82
.3/ 16

9/ 66

.1/ 46
.2/ 13
.9/340
. 3/321
1/311

.9/304
.6/300
. 1/296
.1/293
-0/291

. 3/289
. 3/288
.1/292
1795
.2/ 99

Elong.

151.
140.
129.
118.
108.

98.

80.
1.
62.

94.
46.
38.
30.
23.

15.

13.
21.

36.
43.
o1,

99.
67/.
15.
84.
93.

102.
112.
122.
132.
143.

153.
164.
170.
166.
156.

146.
135.
125.
115.
105.
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Comet C/2014 B1 (Schwartz)

Epoch = 2015 June 27.0 1T
T = 2017 Sept. 7.26176 TT

Peri. = 345.64338

Node = 161.38569 2000.0
Incl. = 28.36962

q = 0.5685965 AU

e = 1.0036305

ml = 3.0 +5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.
2015/16 h m o m , o
Jan. 8 07 08.05 -03 07.0 10.070 10.966 -0.24 +1.3 18.4 154.5
Jan. 18 07 05.66 -02 54.4 10.053 10.940 -0.22 +1.7 18.4 153.2
Jan. 28 07 03.41 -02 37.6 10.063 10.914 -0.20 +2.0 18.4 148.3
Feb. 7 07 01.45-02 17.2 10.101 10.888 -0.16 +2.3 18.4 141.3
Feb. 17 06 59.88 -01 53.9 10.163 10.862 -0.11 +2.5 18.4 133.1
Feb. 27 06 58.80 -01 28.5 10.246 10.837 -0.05 +2.7 18.4 124.4
Mar. 9 06 58.28 -01 02.0 10.347 10.812 +0.01 +2.7 18.4 115.5
Mar. 19 06 58.36 -00 35.1 10.461 10.787 +0.07 +2.6 18.4 106.5
Mar. 29 06 59.05 -00 08.7 10.584 10.762 +0.13 +2.5 18.4 97.6
Apr. 8 07 00.36 +00 16.6 10.711 10.737 +0.19 +2.4 18.5 88.8
Apr. 18 07 02.25 +00 40.3 10.839 10.713 +0.24 +2.1 18.5 80.1
Apr. 28 07 04.69 +01 01.7 10.963 10.688 +0.29 +1.9 18.5 71.6
May 8 07 07.63 +01 20.5 11.079 10.664 +0.34 +1.6 18.5 63.3
May 18 07 11.02 +01 36.4 11.185 10.641 +0.38 +1.3 18.5 55.2
May 28 07 14.80 +01 49.2 11.276 10.617 +0.41 +1.0 18.5 47.4
June 7 07 18.89 +01 58.9 11.352 10.594 +0.44 +0.6 18.5 39.9
June 17 07 23.25 +02 05.3 11.409 10.570 +0.46 +0.3 18.5 32.9
June 27 07 27.81 +02 08.4 11.446 10.547 +0.47 0.0 18.5 26.7
July 7 07 32.49 +02 08.4 11.462 10.525 +0.47 -0.3 18.5 21.8
July 17 07 37.24 +02 05.3 11.456 10.502 +0.47 -0.6 18.5 19.3
July 27 07 41.98 +01 59.3 11.428 10.480 +0.47 -0.9 18.5 20.1
Aug. 6 07 46.66 +01 50.7 11.377 10.458 +0.46 -1.1 18.5 23.9
Aug. 16 07 51.22 +01 39.6 11.305 10.436 +0.44 -1.3 18.5 29.5
Aug. 26 07 55.58 +01 26.4 11.212 10.414 +0.41 -1.5 18.4 36.3
Sept. 5 07 59.67 +01 11.5 11.099 10.393 +0.38 -1.6 18.4 43.7
Sept. 15 08 03.45 +00 55.2 10.968 10.372 +0.34 -1.7 18.4 51.5
Sept.25 08 06.84 +00 38.1 10.822 10.351 +0.29 -1.7 18.3 59.6
Oct. 5 08 09.78 +00 20.6 10.663 10.330 +0.24 -1.7 18.3 68.0
Oct. 15 08 12.22 +00 03.3 10.495 10.310 +0.19 -1.6 18.2 76.6
Oct. 25 08 14.11 -00 13.1 10.321 10.289 +0.13 -1.5 18.2 85.4
Nov. 4 08 15.41 -00 28.0 10.144 10.269 +0.07 -1.3 18.1 94.5
Nov. 14 08 16.09 -00 40.8 9.971 10.250 +0.01 -1.0 18.1 103.7
Nov. 24 08 16.14 -00 50.6 9.804 10.230 -0.06 -0.6 18.1 113.0
Dec. 4 08 15.59 -00 57.0 9.649 10.211 -0.11 -0.2 18.0 122.4
Dec. 14 08 14.46 -00 59.4 9.509 10.192 -0.16 +0.2 18.0 131.8
Dec. 24 08 12.85 -00 57.3 9.391 10.173 -0.20 +0.7 17.9 140.9
Jan. 3 08 10.83 -00 50.6 9.296 10.155 -0.23 +1.1 17.9 149.4
Jan. 13 08 08.55 -00 39.1 9.228 10.136 -0.24 +1.6 17.9 156.3
Jan. 23 08 06.13 -00 23.2 9.189 10.118 -0.24 +2.0 17.9 159.7
Feb. 2 08 03.74 -00 03.3 9.180 10.101 -0.22 +2.3 17.9 158.1
Feb. 12 08 01.52 +00 19.9 9.199 10.083 -0.19 +2.6 17.9 152.2
Feb. 22 07 59.63 +00 45.7 9.247 10.066 -0.15 +2.7 17.9 144.2
Mar. 3 07 58.16 +01 13.0 9.320 10.049 -0.09 +2.8 17.9 135.3
Mar. 13 07 57.24 +01 40.9 9.414 10.032 -0.03 +2.8 17.9 126.1
Mar. 23 07 56.91 +02 08.6 9.527 10.016 +0.03 +2.7 17.9 116.8
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet 65P/Gunn

Epoch = 2015 June 27.0 1T
T = 2017 Oct. 10.75857 TT
Peri. = 211.98018

Node = 63.04779 2000.0
Incl. = 9.15950

q = 2.8995715 AU

m

1=

h

S O O

4.4 +5 log(Delta) + 17.5 log(r)
R. A. (2000) Decl.

m

09 11.78 +26

09
08
08
08

08
08
08
08
08

08
08
08
08
08

08
09
09
09
09

09
09
10
10
10

10
10
10
11
11

—_
—_

—_ ol
—_—_—_ =N NNNDNDN

—_

05.
99.
92.
45.

39.
34.
31.
29.
29.

31.
34.
39.
45.
o1,

99.
07.
16.
26.
36.

46.
96.
07.
17.
28.

38.
48.
99.
08.
18.

21.
35.
43.
90.
96.

01.
05.
07.
08.
06.

04.
99.
94.
47.
40.

90 +27
20 +28
19 +28
42 +29

42 +29
63 +29
34 +29
12 +29
19 +28

48 +28
69 +27
26 +2]
01 +26
80 +26

45 +25
83 +24
81 +23
28 +23
12 +22

25 +21
99 +20
07 +19
60 +18
13 +17

60 +16
94 +15
07 +14
92 +13
42 +13

46 +12
95 +11
16 +11
16 +10
81 +10

12 +10
34 +10
50 +10
06 +10
95 +11

14 +11
19 +12
16 +13
69 +14
93 +14

99.
34.
09.
40.
02.

16.
20.
16.
04.
46.

23.
99.
23.
47.
08.

26.
42.
99.
05.
14.

20.
25.
29.
32.
35.

38.
42.
48.
99.
07.

22.
42.
08.
42.
23.

13.
14.
24.
45.
15.

—OOoww NwWLwoIo OINW©O ~No =N ~NJLWwWwo C1I—©o©—=w

~ ANOCIO 0 Hh—=00CIW

36.4
21.0
02.9
38.0

Delta

3. 746
. 681
. 647
. 644
.672

129
. 810
912
. 030
159

. 294
. 432
. 568
. 699
. 822

. 934
. 035
121
192
. 246

. 283
. 302
. 302
. 284
241

191
117
. 025
917
. 194

. 656
. 507
. 341
. 180
. 008

. 835
. 664
. 500
. 346
. 208

.090
. 996
929
2.892
2.884
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r

643
631
618
605
992

978
964
990
935
520

905
490
474
459
442

426
409
392
375
357

340
322
303
285
266

2471
228
209
189
169

149
129
108
087
066

045
024
002
981
959

937
915
893
870
848
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0. 2555438
3.8948853 AU
0.12822186
71.69 years

=A

motion

+3.9
+3.
+3.
+2.

+1.
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Oh

1T

2015/16

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

8
18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

a

m1

74P/Smirnova—Chernykh

= 2015 June 27.0
24.56754 TT

(&3]

2018 Jan.
86. 75365
77.05948

6. 65205
3.5398184 AU

.6 +5 log(Delta) + 15.0 log(r)

R.A. (2000) Decl.

h

m

00 47.
00 52.
00 57.

01
01

01
01
01
01
01

03.
10.

18.
26.
35.
44,
93.

02 03.
02 13.
02 22.
02 32.
02 42.

02 51.

03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

01.
10.
18.
26.

33.
40.
45.
90.
93.

99.
99.
93.
90.
46.

40.
33.
2].
20.
15.

11.
08.
07.
07.
09.

13.
18.
24.
32.
40.

72 -00°

07 -00
43 +00
68 +01
10 +02

38 +03
61 +04
30 +05
37 +06
12 +07

29 +08
01 +09
80 +10
98 +11
30 +11

85 +12
17 +13
15 +14
69 +14
68 +15

98 +15
47 +15
98 +16
36 +16
45 +16

11 +16
21 +16
10 +16
60 +16
06 +16

37 +15
93 +15
25 +15
88 +15
33 +15

00 +15
18 +15
01 +15
93 +15
67 +15

35 +16
44 +16
78 +17

43.
00.
47.
39.
35.

32.
31.
30.
30.
29.

2].
23.
17.
09.
97,

43.
25.
03.
37.
07.

32.
94.
11.
23.
31.

35.
35.
31.
23.
11.

98.
43.
29.
16.
08.

04.
07.
16.
32.
94.

21.
92.
26.
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23 +18 03.4
68 +18 41.4

2000.0

Delta

4. 606
153
. 894
. 025
144

. 249
. 338
. 409
. 462
. 496

010
. 505
. 481
437
375

. 296
. 200
. 088
. 963
. 826

.679
. 924
. 364
. 202
. 041

. 885
139
. 606
. 491
399

. 334
. 298
. 293
319
375

. 456
. 559
.679
. 811
. 950

. 092
. 234
L3171
4.500
4.619
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AhhAAEE BhAARE BARERRBRE ABRBRAERE BhRAEA

1T

388
371
366

355
343
332
320
308

296
285
213
260
248

236
224
211
199
187

174
162
149
136
124
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S O O

Dai
m
+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

ly

43
94
63
10
11

82
87
91
94
96

97
98
98
97
96

93
90
85
80
13

65
99
44
31
17

.01
.15
31
.45
Y

. 64
.67
. 64
.56
43

.28
12
.05
.21
.37

.01
.63
)
. 84
.93

1490583
1598836 AU
11616688

0.
4.
0.
8. 48 years

=A

motion

+4. 3
+4. 8
+b.
+b.
+b.

+b.
+6.
+6.
+b.
+b.

+b.
+b.
+b.
+4.
+4.

+4.
+3.
+3.
+3.
+2.

+2.
+1.
+1.
+0.
+0.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

1T

2015/16
8

18
28

1
17

2]
9
19
29
8

18
28

8
18
28

1
17
2]

1
17

2]
6
16
26
)

15
25

)
15
25

4
14
24

4
14

24
3
13
23
2

12
22

3
13
23

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

02
02
02
02
02

02
02
02
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

m

93.
92.
o1,
o1,
92.

94.
96.
98.
01.
05.

08.
12.
17.
21.
25.

30.
34.
38.
42.
45.

48.
90.
92.
93.
93.

93.
92.
49.
46.
43.

38.
34.
29.
24.
20.

16.
12.
10.
08.
08.

08.
09.
11.
14.
18.

C/2010 U3 (Boattini)

= 2015 June 27.0

= 2019 Feb. 24.45311
= 88.00286

= 43.05209 2000.0
= 595.48988

= 8.4492127 AU

= 1.0030029

8.0 + 5 log(Delta)
RhA.(ZOOO) Decl.

54 +36

26 +35
68 +35
80 +35
99 +35

04 +35
08 +36
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5.0 log(r)

r

.072
. 033
. 995
. 957
919

. 880
. 843
. 805
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. 129

. 692
. 654
617
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. 033
. 998
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. 857
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. 550
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Comet 29P/Schwassmann—-Wachmann

Epoch = 2015 June 27.0 1T
T = 2019 Apr.  4.80831 TT

Peri. = 49.80240 e = 0.0416593
Node = 312.40859 2000.0 a= 6.0115869 AU
Incl. = 9.37707 n= 0.06686831
q = 5.7611484 AU P= 1474 years

ml = 4.0+ 5 log(Delta) + 7.5 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2015/16 h m o m , o
Jan. 8 17 09.07 -29 56.6 6.921 6.080 +0.83 -1.1 14.1 29.0
Jan. 18 17 17.37 -30 07.7 6.832 6.077 +0.79 -1.0 14.1 37.2
Jan. 28 17 25.22 -30 18.0 6.724 6.074 +0.73 -1.0 14.0 45.5
Feb. 7 17 32.51 -30 27.8 6.599 6.071 +0.66 -0.9 14.0 54.0
Feb. 17 17 39.11 -30 37.0 6.460 6.069 +0.58 -0.9 13.9 62.6
Feb. 27 17 44.91 -30 46.1 6.310 6.066 +0.49 -0.9 13.9 71.3
Mar. 9 17 49.78 -30 55.0 6.153 6.063 +0.38 -0.9 13.8 80.2
Mar. 19 17 53.61 -31 03.8 5.991 6.060 +0.27 -0.9 13.8 89.2
Mar. 29 17 56.31 -31 12.7 5.829 6.057 +0.15 -0.9 13.7 98.5
Apr. 8 17 57.79 -31 21.5 5.671 6.054 +0.02 -0.8 13.6 107.9
Apr. 18 17 58.00 -31 29.8 5.521 6.052 -0.11 -0.8 13.6 117.6
Apr. 28 17 56.93 -31 37.4 5.384 6.049 -0.23 -0.6 13.5 127.4
May 8 17 54.64 -31 43.4 5.264 6.046 -0.34 -0.4 13.5 137.4
May 18 17 51.24 -31 47.3 5.166 6.043 -0.43 -0.1 13.4 147.5
May 28 17 46.92 -31 48.3 5.092 6.040 -0.50 +0.2 13.4 157.4
June 7 17 41.97 -31 45.9 5.045 6.037 -0.53 +0.6 13.4 166.7
June 17 17 36.68 -31 39.7 5.027 6.034 -0.53 +1.0 13.4 171.7
June 27 17 31.42 -31 29.9 5.039 6.031 -0.49 +1.3 13.4 166.3
July 7 17 26.54 -31 17.0 5.079 6.028 -0.42 +1.5 13.4 157.0
July 17 17 22.33 -31 01.7 5.147 6.025 -0.33 +1.7 13.4 147.1
July 27 17 19.06 -30 44.9 5.239 6.023 -0.22 +1.7 13.4 137.1
Aug. 6 17 16.89 -30 27.7 5.351 6.020 -0.10 +1.7 13.5 127.3
Aug. 16 17 15.92 -30 10.8 5.481 6.017 +0.03 +1.6 13.5 117.6
Aug. 26 17 16.20 -29 54.9 5.623 6.014 +0.15 +1.5 13.6 108.1
Sept. 5 17 17.71 -29 40.3 5.774 6.011 +0.27 +1.3 13.6 98.8
Sept.15 17 20.41 -29 27.3 5.928 6.008 +0.38 +1.1 13.7 89.7
Sept.25 17 24.21 -29 15.8 6.083 6.005 +0.48 +1.0 13.8 80.8
Oct. 5 17 29.02 -29 05.6 6.234 6.002 +0.57 +0.9 13.8 72.1
Oct. 15 17 34.73 -28 56.5 6.378 5.999 +0.65 +0.8 13.9 63.5
Oct. 25 17 41.25 -28 48.0 6.511 5.996 +0.72 +0.8 13.9 55.0
Nov. 4 17 48.45 -28 39.8 6.631 5.993 +0.78 +0.8 13.9 46.7
Nov. 14 17 56.23 -28 31.5 6.734 5.990 +0.83 +0.9 14.0 38.4
Nov. 24 18 04.49 -28 22.8 6.820 5.987 +0.86 +0.9 14.0 30.2
Dec. 4 18 13.10 -28 13.5 6.886 5.985 +0.89 +1.0 14.0 22.1
Dec. 14 18 21.97 -28 03.2 6.931 5.982 +0.90 +1.1 14.0 14.2
Dec. 24 18 30.99 -27 52.0 6.954 5.979 +0.91 +1.2 14.0 7.0
Jan. 3 18 40.06 -27 39.8 6.954 5.976 +0.90 +1.3 14.0 5.4
Jan. 13 18 49.07 -27 26.5 6.932 5.973 +0.88 +1.4 14.0 11.9
Jan. 23 18 57.92 -27 12.4 6.887 5.970 +0.86 +1.5 14.0 19.8
Feb. 2 19 06.51 -26 57.6 6.821 5.967 +0.82 +1.5 14.0 27.8
Feb. 12 19 14.73 -26 42.4 6.734 5.964 +0.78 +1.5 14.0 36.0
Feb. 22 19 22.49 -26 27.2 6.629 5.961 +0.72 +1.5 13.9 44.3
Mar. 3 19 29.67 -26 12.4 6.507 5.958 +0.65 +1.4 13.9 52.7
Mar. 13 19 36.19 -25 58.4 6.371 5.956 +0.57 +1.3 13.8 61.2
Mar. 23 19 41.94 -25 45.7 6.224 5.953 +0.49 +1.1 13.8 69.8
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