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Comet 95P/(2060) Chiron

Epoch 1996 Feb. 7.0 TT = JDT 2450120.5

T 1996 Feb. 14.74560 TT

a 8.4539295 (2000. 0) P

n 0.01942786 Peri. 339.55369 -0. 98660431
a 13.7041714 Node  209. 38450 -0. 12782266
S 58.?331127 Incl. 6. 92995 -0. 10135733

Sato

+0. 15201012
-0. 94583863
-0. 28684875

From 1096 observations 1895 Apr. 24-2012 Oct. 20, mean residual 07.48

Comet G/2005 L3 (McNaught)

Epoch 2008 Jan. 15.0 TT = JDT 2454480.5

T 2008 Jan. 16.00583 TT

a 5.5932713 (2000. 0) P

z +0.0000156 Peri.  47.09693 -0. 30837256
+/-0. 0000002 Node  288.73910 -0. 94495805
e 0.9999128 Incl. 139.44875 +0. 10936478

Sato

-0. 72516364
+0. 30792598
+0. 61588902

rom 5085 observations 2004 July 16-2012 May 17, mean residual 07.59.

Comet P/2010 T020 (LINEAR-Gra
Epoch 2012 Sept. 30.0 TT = JD
T 2009 Jan. 2.60289 TT

uer)
T 2456200.5

g 5.2866710 (2000. 0) P

n 0.07247003 Peri. 264.19393 +0. 61909852
a b5.6976674 Node 44. 10586 -0.70187615
e 0.0721341 Incl. 2.53494 -0. 35225969
P 13.60

From 54 observations 2010 Oct. 1-2012 Nov

Comet G/2006 W3 (Christensen)
Epoch 2009 June 18.0 TT = JDT
T 2009 July 6.65788 TT

2455000. 5

a 3.1262026 (2000. 0) P

z -0.0000143 Peri. 133.51876 +0. 67604871
+/-0. 0000001 Node 113.57274 -0. 64879618
e 1.0000447 Incl. 127.07375 +0. 34931600

From 5558 observations 2006 Oct. 29-2011 Sept. 24, mean

Comet 74P/Smirnova—Chernykh

Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2009 July 27.10378 TT

a 3.5473624 (2000. 0) P

n 0.11598988 Peri.  86.53968 -0. 95287082
a 4.1641143 Node 11.08152 +0. 21135296
S g.%381112 Incl. 6. 65095 +0. 21763991

Sato

+0. 78470980
+0. 57047841
+0. 24245601

15, mean residual 0”.62.

Sato

Q
-0. 09047618
-0. 54356435
-0. 83447700
residual 0”.53.

Sato

Q
-0. 28159063
-0. 88311316
-0. 37525707

From 2332 observations 1995 May 8-2012 Sept. 6, mean residual 0”.68.

Comet 65P/Gunn

Epoch 2010 Mar. 5.0 TT = JDT 2455260. 5

T 2010 Mar. 2.15248 TT

a 2.4403913 (2000. 0) P

n 0.14517040 Peri. 196.64151 -0. 09158906
a 3.5855078 Node 68. 35439 -0. 89185848
S 2.3593736 Incl. 10. 38683 -0. 44294457
From 2657 observations 2004 June 23-2013 Jan

Comet 215P/NEAT
Epoch 2010 June 13.0 TT = JDT
T 2010 June 8.03897 TT

2455360. 5

Sato

Q
+0. 98159494
-0. 00600309
-0. 19088042

13, mean residual 0”.68
Nongravitational parameters A1l = +0.05, A2 = -0.4462.

Sato 0

+0. 86609769
+0. 49842351
+0. 03806303

g 3.2133753 (2000. 0) p

n 0.12217693 Peri. 222.45299 +0. 45162338

a 4.0223196 Node 75. 44074 -0. 74758492

S g.%911139 Incl. 12.78996 -0. 48698369

From 254 observations 1994 Sept. 11-2013 Jan. 8, mean residual 0”.63.

Nongravitational parameters Al = -2.22, A2 = +1.5389.



Comet P/2011 P1 (McNaught)

Epoch 2011 Aug. 27.0 TT = JDT 2455800.5

T 2010 July 23.58817 TT

a 4.9520284 (2000. 0)

n 0.04518499 Peri. 342.17398
a /.8068035 Node 9. 98386
e 0.3656778 Incl. 6.28216
P 21.81

P
+0. 99032900
-0. 11019969
-0. 08428817

Sato

+0. 13743568
+0. 86229901
+0. 48739291

From 121 observations 2011 Aug. 1-2012 Jan. 25, mean residual 0. 68.

Comet G/2008 FK75 (Lemmon-Siding Spring)
Epoch 2010 Oct. 11.0 TT = JDT 2455480.5

T 2010 Sept. 29.25393 TT

a 4.5108789 (2000. 0)

z -0.0005706 Peri.  80.42007
+/-0. 0000002 Node  218. 26851
e 1.0025738 Incl.  61.17603

From 3495 observations 2008 Mar. 31-2013 Jan

Comet 240P/NEAT

Epoch 2010 Oct. 11.0 TT = JDT 2455480.5

T 2010 Oct. 4.27511 TT

a 2.1237533 (2000. 0)

n 0.12987880 Peri. 351.92703
a 3.8616882 Node 14.97454
S 9.@800454 Incl.  23.52237

From 1617 observations 2002 Oct. 5-2011

Comet 254P/McNaught

Epoch 2010 Oct. 11.0 TT = JDT 2455480.5

T 2010 Oct. 26.63467 TT

a 3.2151095 (2000. 0)

n 0.09721207 Peri. 220.77397
a 4.6844209 Node  130.08057
e 0.3136591 Incl.  32.52983
P 10.14

P
+0. 16377408
-0. 78064593
+0. 60313347

P
+0. 38104148
+0. 86899994
+0. 31566833

Sato

+0. 82386195
+0. 44452177
+0. 35164170

14, mean residual 0”.63

Sato

-0. 84037283
+0. 18318788
+0.51011342

July 10, mean residual 0”.67

P
+0. 90889164
-0. 06665958
-0. 41167036

Sato

Q
+0. 06803510
+0. 99761859
-0.01133018

From 116 observations 1980 Oct. 5-2012 Jan. 27, mean residual 0. 60.

C/2010 FB87 (WISE-Garradd)

Epoch 2010 Nov. 20.0 TT = JDT 2455520.5

T 2010 Nov. 7.38549 TT

Sato

a 2.8427122 (2000. 0) P Q

z +0.0032982 Peri. 265.02211 -0. 30182781 -0. 02451438
+/-0. 0000008 Node 89. 89870 +0. 29854955 +0. 94695783
e 0.9906241 Incl. 107. 62688 -0. 905641048 +0. 32042147

From 589 observations 2010 Mar. 28-2012 Apr. 21, mean residual 0”.54.

C/2010 L3 (Catalina)
Epoch 2010 Nov. 20.0 TT = JDT 2455520.5

T 2010 Nov. 10.44591 TT Sato

a 9.8829144 (2000. 0) P Q

z +0.0000853 Peri. 121.71327 -0. 29821508 -0. 73871403
+/-0. 0000028 Node 38. 27589 -0. 76313641 -0. 19584647
e 0.9991574 Incl. 102.63071 +0. 57331543 -0. 64493856

From 118 observations 2010 June 15-2012 May 26, mean residual 0”.56

Comet G/2009 Y1 (Catalina)
Epoch 2011 Feb. 8.0 TT = JDT 2455600.5

T 2011 Jan. 28.90256 TT Sato

a 2.5204961 (2000. 0) P Q

z +0.0026530 Peri. 127.39164 +0. 65144159 +0. 68689738
+/-0. 0000005 Node 160.27724 -0. 28549174 -0.17149616
e 0.9933132 Incl. 107.31641 +0. 70293550 -0. 70623017

From 1688 observations 2009 Dec. 17-2011 Dec. 23, mean residual 0”. 64

Comet /2008 S3 (Boattini)
Epoch 2011 June 8.0 TT = JDT 2455720.5

T 2011 June 7.40139 TT Sato

a 8.0178675 (2000. 0) P Q

z -0.0001255 Peri.  39.96444 +0. 94225520 +0. 23006121
+/-0. 0000006 Node 54. 94140 +0. 17645077 -0. 95869152
e 1.0010059 Incl. 162.70401 +0. 28464057 -0.16727944

From 1641 observations 2006 Dec. 27-2012 Dec. 14, mean residual 0”.66
_7_



Comet 176P/LINEAR

Epoch 2011 July 18.0 TT = JDT 2455760.5

T 2011 June 30.96417 TT Sato

a 2.5/64443 (2000. 0) P

n 0.17232876 Peri.  35.60893 +0. 92677561 -0. 37561423
a 3.1981405 Node  346.45325 +0. 34366112 +0. 84896516
S g.}g43930 Incl. 0. 23559 +0. 15160479 +0.37171510

From 104 observations 2007 Feb. 21-2012 Feb. 19, mean residual 0”. 36

Comet C/2012 E1 (Hill)
Epoch 2011 July 18.0 TT = JDT 2455760.5

T 2011 July 4.37499 TT Sato

a 7.5032716 (2000. 0) P Q

z +0.0002473 Peri.  48.90114 -0. 20442802 -0. 55087369
+/-0. 0000081 Node  286.30453 -0. 93596523 +0. 35207764
e 0.9981448 Incl. 122.53423 +0. 28666753 +0. 75668984

From 89 observations 2011 June 10-2012 July 25, mean residual 0”.58.

Comet C/2010 G2 (Hill)
Epoch 2011 Aug. 27.0 TT = JDT 2455800.5

T 2011 Sept. 2.05230 TT Sato

a 1.9807710 (2000. 0) P Q

z +0.0103899 Peri. 137.42622 +0. 14259690 +0. 42752804
+/-0. 0000002 Node  246. 718087 +0. 41765701 +0. 79168231
e 0.9794199 Incl. 103. 74537 +0. 89734539 -0. 43641596

From 4014 observations 2010 Apr. 10-2013 Jan. 6, mean residual 0”.59.

Comet 48P/Johnson
Epoch 2011 Oct. 6.0 TT = JDT 2455840.5

T 2011 Sept. 29.30380 TT Sato

g 2.3011175 (2000. 0) P Q

n 0.14197639 Peri. 207.95711 +0. 80964615 +0. 54808513

a 3.6390831 Node 117.27175 -0. 48476990 +0. 82613570

S 2.8276656 Incl. 13. 66221 -0. 33086442 +0. 13077651
From 1195 observations 1949 Sept. 24-2012 Dec. 9, mean residual 0”.66

Nongravitational parameters Al = +0.43, A2 = -0.1502.

Comet G/2012 B3 (La Sagra)
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

T 2011 Dec. 6.85537 TT Sato

g 3.5365569 (2000. 0) P Q

z -0.0003967 Peri.  50.73650 -0. 40069339 +0. 06012272
+/-0. 0000072 Node  252.99824 -0. 78941810 +0. 48792292
e 1.0014030 Incl. 106. 93225 +0. 46504179 +0. 87144647

From 283 observations 2012 Jan. 29-July 23, mean residual 0”.58.

Comet G/2009 S3 (Lemmon)
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

T 2011 Dec. 11.31008 TT Sato

a 6.4745494 (2000. 0) P Q

z -0.0002230 Peri. 129.76589 +0. 72047334 +0. 31823600
+/-0. 0000020 Node  225.13255 -0. 09573854 +0. 92562656
e 1.0014436 Incl.  60.38464 +0. 68684226 -0. 20479582

From 207 observations 2009 Sept. 24-2012 Dec. 11, mean residual 0”.69

Comet 71P/Clark
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

T 2011 Dec. 15.90629 TT Sato

g 1.5675044 (2000. 0) P Q

n 0.17834238 Peri. 208.82160 -0. 03301649 +0. 98930595
a 3.1258371 Node 59.61186 -0. 88250157 +0. 03786737
S g.g885329 Incl. 9.47953 -0. 46914911 -0. 14085379
From 772 observations 2005 Dec. 28-2012 Nov. 12, mean residual 0”.78.

Nongravitational parameters A1 = +1.27, A2 = -0.4705.



Comet G/2011 A3 (Gibbs)
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

T 2011 Dec. 16.08795 TT Sato

a 2.3449123 (2000. 0) P Q

z +0.0009421 Peri. 141.16270 -0.01647444 +0. 93259826
+/-0. 0000012 Node  124.89052 -0. 99145439 +0. 03143304
e 0.9977910 Incl.  26.07522 -0. 12940936 -0. 35954477

From 1658 observations 2011 Jan. 15-2012 Dec. 8, mean residual 0”.56

Comet G/2009 P1 (McNaught)
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

T 2011 Dec. 23.67659 TT Sato

a 1.5505379 (2000. 0) P Q

z -0.0006476 Peri.  90.74639 -0. 16659280 -0. 82691431
+/-0. 0000004 Node  325.99761 -0. 58720568 +0. 52077461
e 1.0010041 Incl. 106. 17731 +0. 79210879 +0.21214743

From 8463 observations 2009 Aug. 13-2013 Jan. 12, mean residual 0”.48
Nongravitational parameters Al = +1.94, A2 = +0.0576

Comet 36P/Whipple
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

T 2011 Dec. 29.58749 TT Sato

g 3.0878920 (2000. 0) P

n 0.11541112 Peri. 201.59731 +0. 91385789 -0. 40597042
a 4.1780242 Node 182.39108 +0. 39319893 +0. 88925105
S g.%gOQZOS Incl. 9. 93096 +0. 10128352 +0. 21076191
From 462 observations 1948 July 18-2012 Dec. 10, mean residual 0”. 68.

Nongravitational parameters A1 = +0.55, A2 = -0.0727

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

T 2011 Dec. 31.90012 TT Sato

a  5.4548100 (2000. 0) P Q

z -0.0002862 Peri. 260.38436 +0. 04750595 +0.61014597
+/-0. 0000006 Node 53. 58437 +0. 16283572 +0. 77643538
e 1.0015610 Incl. 79.34752 -0. 98550886 +0. 15770226

From 788 observations 2009 Mar. 19-2012 Dec. 15, mean residual 0”.57

Comet 78P/Gehrels
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

T 2012 Jan. 12.91408 TT Sato

g 2.0085887 (2000. 0) P Q

n 0.13630751 Peri. 192.79726 +0. 72777415 -0. 68357590

a 3.7392933 Node 210. 55861 +0. 63843507 +0. 70478220

S 9.3228427 Incl. 6. 25526 +0. 25049040 +0. 18975258
From 5246 observations 1989 June 14-2013 Jan. 12, mean residual 0”.56

Nongravitational parameters A1l = +0.03, A2 = -0.5674.

Comet G/2011 Q2 (McNaught)
Epoch 2012 Feb. 3.0 TT = JDT 2455960.5

T 2012 Jan. 19.79270 TT Sato
a 1.3495364 (2000. 0) P Q
z -0.0000117 Peri.  34.63254 +0. 67955776 +0. 45860156

+/-0. 0000104 Node 287.36879 -0. 73159860 +0. 48156422
e 1.0000158 Incl. 36. 86775 +0. 05444951 +0. 74684705
From 105 observations 2011 Aug. 26-2012 Apr. 26, mean residual 0”.46.

Comet 244P/Scotti
Epoch 2012 Feb. 3.0 TT = JDT 2455960.5

T 2012 Jan. 20.31300 TT Sato

g 3.9181889 (2000. 0) P Q

n 0.09094259 Peri. 92.59082 +0. 05661687 -0. 99838792
a 4.8973126 Node  354. 15900 +0. 89963428 +0. 05275827
S 18.%299308 Incl. 2. 25905 +0. 43295807 +0. 02093147
From 906 observations 2000 Nov. 29-2012 Dec. 11, mean residual 0”. 66



Comet P/2011 JB15 (Spacewatch-Boattini)
Epoch 2012 Feb. 3.0 TT = JDT 2455960.5

T 2012 Jan. 21.52226 TT Sato

a 5.0187412 (2000. 0) P

n 0.04935530 Peri. 110.92126 -0. 06993311 +0. 98695682
a /.3606051 Node  153.75570 -0. 99286169 -0. 05478640
S 18.8}81619 Incl.  19. 14203 -0. 09661797 -0. 15137598

From 115 observations 2011 Apr. 30-2012 Aug. 15, mean residual 0”.64.

Comet P/2011 W1 (PANSTARRS)
Epoch 2012 Feb. 3.0 TT = JDT 2455960. 5

T 2012 Jan. 22.36636 TT Sato

a 3.3120947 (2000. 0) P

n 0.09813248 Peri. 282.43310 +0. 09825720 -0. 99495686
a 4.6550840 Node 161.89128 +0. 93638443 +0. 08557650
S 18.(2)284995 Incl. 3. 71855 +0. 33694172 +0. 06232113

From 163 observations 2011 Nov. 23-2012

Comet G/2012 Q1 (Kowalski)

Epoch 2012 Feb. 3.0 TT = JDT 2455960. 5

T 2012 Feb. 10.20305 TT

Mar. 22, mean residual 0”.51.

Sato

a 9.4826421 (2000. 0) P Q

n 0.00734335 Peri. 139.26590 +0. 79115912 +0. 60912992
a 26.2144032 Node  184.45019 -0. 55096612 +0. 74888127
S 132.3%82660 Incl.  45.16839 +0. 26552509 -0.26103177

From 128 observations 2012 Aug. 28-Dec

Comet 21P/Giacobini-Zinner

Epoch 2012 Feb. 3.0 TT = JDT 2455960. 5

12, mean residual 0”.60

T 2012 Feb. 11.73505 TT Sato

g 1.0304929 (2000. 0) P Q

n 0.14942946 Peri. 172.60304 +0. 98510066 -0. 09939096
a 3.5170502 Node 195.39755 +0. 11783848 +0. 98449898
S g.g870008 Incl.  31.91062 +0. 12526285 -0. 14451017
From 769 observations 2005 Mar. 5-2012 Dec. 11, mean residual 0”.69.

Nongravitational parameters A1 = +0.88, A2 = +0.3807

Comet P/2011 R3 (Novichonok—Gerke)

Epoch 2012 Apr. 3.0 TT = JDT 2456020.5

T 2012 Apr. 2.90606 TT Sato

a 3.5577660 (2000. 0) P Q

n 0.09218663 Peri. 225.16988 +0. 56967352 -0. 81962864
a 4.8531542 Node  190. 60954 +0. 81588548 +0. 57287471
S 18.%869168 Incl.  19.24009 +0. 09900988 -0. 00484219

From 361 observations 2011 Sept. 7-2012

Comet 242P/Spahr

Epoch 2012 Apr. 23.0 TT = JDT 2456040.5

Dec. 21, mean residual 0”.59.

T 2012 Apr. 3.58335 TT Sato

a 3.9799223 (2000. 0) P Q

n 0.07601920 Peri. 247.68534 +0. 36912744 -0. 92935053
a 5.5189167 Node  180.77320 +0. 91824853 +0. 36349246
S 1(2).92);88581 Incl.  32.48280 -0. 14340351 -0. 06465923

From 435 observations 1997 Oct. 29-2012

Comet G/2006 S3 (LONEOS)

Epoch 2012 Apr. 23.0 TT = JDT 2456040.5

Dec. 17, mean residual 0. 68.

T 2012 Apr. 16.33715 TT Sato

a 5.1311157 (2000. 0) P

z -0.0006799 Peri. 140.13048 -0. 21557911 -0. 96492350
+/-0. 0000002 Node 38. 37040 -0. 94613719 +0. 24436147
e 1.0034889 Incl. 166.03270 -0. 24155759 -0. 09596936

From 4341 observations 2006 Aug. 29-2012 Sept. 25, mean residual 0”.59.
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Comet P/2011 U2 (Bressi)

Epoch 2012 Apr. 23.0 TT = JDT 2456040.5

T 2012 May 6.48158 TT

a 4.8376458

n 0.07766819 Peri
a 5.4405221 Node
e 0.1108122 Incl.
P 12.69

From 105 observations 2011 Oct. 24-2012 Mar

Comet G/2010 R1 (LINEAR)

(2000. 0) P

157. 63137 +0. 42791621

266. 69337 +0. 80185408
9. 62996 +0. 41703447

Epoch 2012 June 2.0 TT = JDT 2456080. 5

T 2012 May 18.89798 TT

a 5.6214158

z -0.0006517 Peri
+/-0. 0000010 Node
e 1.0036636 Incl.

(2000. 0) P

114. 49648 -0. 63355944
343. 64955 -0. 77180863
156. 93339 +0. 06398027

Sato

-0. 88825490
+0. 45836271
+0. 03011422

16, mean residual 0”.50.

Sato

-0. 76579181
+0. 63550662
+0. 09845935

From 1066 observations 2010 Sept. 4-2012 Aug. 26, mean residual 0”.63

Comet P/2011 N1 (ASH)

Epoch 2012 June 2.0 TT = JDT 2456080. 5

T 2012 May 31.09635 TT

a 2.8578980

n 0.06227880 Peri
a 6.3034148 Node
e 0.5466111 Incl.
P 15.83

(2000. 0) P
331. 02311

+0. 57118016
+0. 81945936
+0. 04732428

11.67631
35.67706

Sato

-0. 59085285
+0. 37044669
+0. 71670228

From 261 observations 2011 July 1-2013 Jan. 2, mean residual 0. 46.

Comet G/2012 L3 (LINEAR)

Epoch 2012 June 2.0 TT = JDT 2456080. 5

T 2012 June 12.21158 TT

a 3.0450320

z +0.0030356 Peri
+/-0. 0000189 Node
e 0.9907564 Incl

134. 19663
From 240 observations 2012 June 10-Oct

Comet P/2012 NJ (La Sagra)

(2000. 0) P
107.09108

+0. 36071136
-0. 85305138
+0. 37708177

53. 48959

Epoch 2012 June 2.0 TT = JDT 2456080. 5

T 2012 June 13.08845 TT

a 1.2918799

n 0.03974291 Peri
a 8.5041239 Node
e 0.8480878 Incl.
P 24.80

From 2408 observations 2012 July 13-Dec
Comet 152P/Helin-Lawrence

(2000. 0) P

338. 41183 +0. 64104429
315. 76312 -0.47321726
84. 37490 -0. 60425793

Epoch 2012 July 12.0 TT = JDT 2456120.5

T 2012 July 9.22141 1T

a 3.1164629

n 0.10327113 Peri
a 4.4993533 Node
e 0.3073532 Incl
P 9.54

(2000. 0) P

163. 79793 -0. 24273563
91.91024 -0. 90798074
9.86736 -0. 34154120

Sato

Q
-0. 73336514
-0. 50920773
-0. 45042542

5, mean residual 0”.60.

Sato

Q
+0. 32719340
-0. 54367972
+0. 77288863

8, mean residual 0”.36

Sato

Q
+0. 95485344
-0. 16146600
-0. 24936648

From 385 observations 1995 Aug. 16-2012 Sept. 16, mean residual 07.73

Comet 189P/NEAT

Epoch 2012 July 12.0 TT = JDT 2456120.5

T 2012 July 20.42804 TT

a 1.1772262

n 0.19755613 Peri
a 2.9197278 Node
e 0.5968028 Incl.
E 4.99

(2000. 0) P
15. 35497 +0. 44567898
282. 15324 -0. 85362907
20. 37546 -0. 26960650

Sato

Q
+0. 82796151
+0. 27855808
+0. 48670846

rom 1308 observations 2002 July 30-2012 Oct. 15, mean residual 0. 68
Nongravitational parameters A1 = -0.11, A2 = -0.0105.
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Comet G/2011 UF305 (LINEAR)
Epoch 2012 July 12.0 TT = JDT 2456120.5

T 2012 July 22.15971 TT Sato

a 2.1382036 (2000. 0) P

z -0.0003106 Peri. 121.99193 -0. 29610078 -0. 35830011
+/-0. 0000005 Node  297.43594 +0. 07008825 +0. 91632607
e 1.0006641 Incl.  93.96064 +0. 95258174 -0. 17879477

From 1623 observations 2011 July 25-2013 Jan

Comet 185P/Petriew
Epoch 2012 Aug. 21.0 TT = JDT 2456160.5

14, mean residual 0”.50

T 2012 Aug. 13.57869 TT Sato

g 0.9318540 (2000. 0) P

n 0.18052125 Peri. 181.94357 +0. 80923371 -0. 57160694
a 3.1006340 Node 214.09039 +0. 54222147 +0. 81558457
S g.2294634 Incl. 14. 00765 +0. 22613421 +0. 08992949
From 876 observations 2001 June 12-2012 Dec. 11, mean residual 0”. 68.

Nongravitational parameters Al = +0.23, A2 = +0.0546

Comet G/2011 01 (LINEAR)
Epoch 2012 Aug. 21.0 TT = JDT 2456160.5

T 2012 Aug. 18.47053 TT Sato

a 3.8906548 (2000. 0) P Q

z +0.0008211 Peri. 232.38257 +0. 18297480 +0. 14503790
+/-0. 0000014 Node 89. 81666 -0. 25418467 +0. 96240713
e 0.9968055 Incl.  76.49882 -0. 94968962 -0. 22964435

From 187 observations 2011 July 31-2012 Dec. 21, mean residual 0”.43.

Comet P/2012 S2 (La Sagra)
Epoch 2012 Aug. 21.0 TT = JDT 2456160.5

T 2012 Aug. 18.87523 TT Sato

a 1.3711921 (2000. 0) P Q

n 0.10568062 Peri. 312.07309 +0. 99006961 -0. 07555371
a 4.4307015 Node 52. 60250 +0. 12347914 +0. 87047420
S 8.2305248 Incl. 8.58189 -0. 06719422 +0. 48638081

From 349 observations 2012 Sept. 23-Dec

Comet G/2012 Y3 (McNaught)

Epoch 2012 Aug. 21.0 TT = JDT 2456160.5

T 2012 Aug. 25.95083 TT

18, mean residual 0. 45.

Sato

a 1.7669371 (2000. 0) P Q

n 0.00589607 Peri. 235.79344 +0. 50396378 -0.31003713
a 30.3454888 Node 122.66479 -0. 00122424 +0. 93309806
e 0.9417727 Incl.  73.25894 -0. 86372392 -0. 18222236

P 167.16

From 73 observations 2012 Dec. 30-2013 Jan. 10, mean residual 0”.36
Comet G/2012 T6 (Kowalski)

Epoch 2012 Aug. 21.0 TT = JDT 2456160.5

T 2012 _Aug. 26.38575 TT

Sato

a 1.7751046 (2000. 0) P Q

n 0.01814517 Peri. 198.09795 +0. 91677702 -0. 39494671
a 14.3426266 Node  186.22255 +0. 39919738 +0. 90136206
S 52.3%62357 Incl.  33.27702 -0. 01270222 -0.17766128

From 127 observations 2012 Oct. 15-Dec. 9, mean residual 0”.54.

Comet P/2012 T1

(PANSTARRS)

Epoch 2012 Sept. 30.0 TT = JDT 2456200. 5

T 2012 Sept. 10.88431 TT Sato

g 2.4107293 (2000. 0) P Q

n 0.17600216 Peri. 300.57713 +0. 88013484 -0. 43447844
a 3.1534847 Node 85. 77574 +0. 47403676 +0. 78268418
S g.%855348 Incl.  11.05839 +0. 02553051 +0. 44568371
From 157 observations 2012 Oct. 6-Dec. 17, mean residual 0. 44.
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Comet 260P/McNaught

Epoch 2012 Sept. 30.0 TT = JDT 2456200.5

T 2012 Sept. 12.52203 TT
a 1.4971342

n 0.13944699 Peri

a 3.6829568 Node

e 0.5934967 Incl.
P 7.0/

From 3197 observations 2005 May 20-2013 Jan. 11

Comet 160P/LINEAR

Epoch 2012 Sept. 30.0 TT = JDT 2456200. 5

T 2012 Sept. 18.52892 TT
a 2.0665355

n 0.12472948 Peri

a 3.9672537 Node

e 0.4791018 Incl.
P 7.90

(2000. 0)
15. 69466

351. 96193
15. 73558

(2000. 0)
18. 20099

337.00174
17.27595

P
+0. 98966685
+0. 08384945
+0. 11631339

P
+0. 99099123
-0. 12552841
+0. 04667986

Sato

-0. 13828037
+0. 77267084
+0. 61956300

mean residual 07.46

Sato

+0. 06688590
+0. 76585346
+0. 63952698

From 650 observations 1996 Sept. 8-2012 Dec. 12, mean residual 0”. 66
Comet G/2012 BJ98 (Lemmon)

Epoch 2012 Sept. 30.0 TT = JDT 2456200.5

T 2012 Sept. 20.43325 TT
a 2.1566784

n 0.01397943 Peri

a 17.0664419 Node

e 0.8736305 Incl.
P 70.50

From 150 observations 2011 Dec. 29-2012

Comet 158P/Kowal-LINEAR

Epoch 2012 Sept. 30.0 TT = JDT 2456200.5

T 2012 Sept. 27.48318 TT
a 4.5764220

n 0.09607370 Peri

a 4.7213518 Node

e 0.0306967 Incl.
P 10.26

(2000. 0)
12. 96591

124. 03062
2. 63692

(2000. 0)

232. 84952

137. 30462
1.90734

P
-0. 95548345
-0. 28517034
-0. 07569185

Sato

Q
+0. 29257081
-0. 88261037
-0. 36796909

June 15, mean residual 0. 54.

P
+0. 97919806
+0. 20025579
-0. 03269217

Sato
Q

-0. 18019057
+0. 93228725
+0. 31364286

From 446 observations 1979 July 25-2012 Dec. 8, mean residual 0”.74.
Comet 261P/Larson

Epoch 2012 Sept. 30.0 TT = JDT 2456200. 5

T 2012 Sept. 29.13251 TT
a 2.1868708

n 0.14534205 Peri

a 3.5826842 Node

e 0.3895999 Incl

P 6.78

(2000. 0)
58. 82111

298. 48059
6. 32543

P
+0. 99431313
-0. 08296582
+0. 06676887

Sato

Q
+0. 04430648
+0. 89239704
+0. 44907065

From 479 observations 2005 July 3-2012 Dec. 24, mean residual 0”.66
Comet P/2012 K3 (Gibbs)

Epoch 2012 Sept. 30.0 TT = JDT 2456200.5

T 2012 Sept. 30.33730 TT
a 2.0768597

n 0.14326574 Peri

a 3.6172164 Node

e 0.4258404 Incl

P 6.88

(2000. 0)
172. 30293
125. 88049
13. 20163

P
+0. 47516364
-0. 81896939
-0. 32172761

Sato 0

+0. 86022035
+0. 50926520
-0. 02588269

From 136 observations 2012 May 21-Sept. 9, mean residual 0”.56

Comet 168P/Hergenrother

Epoch 2012 Sept. 30.0 TT = JDT 2456200.5

T 2012 Oct. 1.96458 TT
a 1.4149774
0. 14295839 Peri
3. 6223990 Node

6. 89

rom 2846 observations 1998 Dec. 23-2013 Jan
Nongravitational parameters A1 = +2.78, A2 = +0.3673.

n
a
e 0.6093811
P
F

Incl.

(2000. 0)
13. 94932

356. 46879
21.92910
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P
+0. 98244007
+0. 11412545
+0. 14760380

Sato

Q
-0. 18515507
+0. 69388146
+0. 69587795

14, mean residual 0”.80



Comet P/2005 T2 (Christensen)

Epoch 2012 Sept. 30.0 TT = JDT 2456200.5

T 2012 Oct. 7.19540 TT Sato

a 2.2091453 (2000. 0) P

n 0.13192463 Peri.  58.65146 +0. 74700816 +0. 64925400
a 3.8216607 Node  260.45343 -0. 64853979 +0. 66436250
S 9.1%19410 Incl. 8. 33756 -0. 14620177 +0. 37025897

From 69 observations 2005 Oct. 7-Nov. 25, mean residual 0”.62.

Comet G/2012 T4 (McNaught)
Epoch 2012 Sept. 30.0 TT = JDT 2456200.5

T 2012 Oct. 10.84815 TT Sato

a 1.9539724 (2000. 0) P Q

z +0.0077701 Peri. 219.84735 +0. 70282568 +0. 58643094
+/-0. 0013167 Node 99. 43015 -0. 50291767 +0. 80994246
e 0.9848175 Incl.  24.09029 -0. 50310027 +0. 00958924

From 38 observations 2012 Oct. 13-Dec. 10, mean residual 0”.58.

Comet G/2011 R1 (McNaught)
Epoch 2012 Sept. 30.0 TT = JDT 2456200.5

T 2012 Oct. 19.62372 TT Sato

a 2.0795754 (2000. 0) P Q

z -0.0003296 Peri. 308.86185 -0. 24323230 -0. 76721590
+/-0. 0000010 Node  221.40824 -0. 33938253 -0. 50586440
e 1.0006853 Incl. 116.19705 -0. 90865700 +0. 39431076

From 474 observations 2010 Oct. 11-2012 Dec. 23, mean residual 0”.52.

Comet P/2012 SB6 (Lemmon)
Epoch 2012 Nov. 9.0 TT = JDT 2456240.5

T 2012 Oct. 31.99816 TT Sato

a 2.4064433 (2000. 0) P

n 0.12744663 Peri.  12.79508 +0. 925653931 -0. 37732652
a 3.9106638 Node 9. 55690 +0. 32844689 +0. 75842384
S 9.?346458 Incl.  10.98941 +0. 18841345 +0. 53143012

From 169 observations 2012 Sept. 14-Dec. 11, mean residual 0”.57.

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

T 2012 Nov. 5.09185 TT Sato

a 3.5374741 (2000. 0) P Q

z +0.0010277 Peri. 101.66981 +0. 08481800 +0. 98342860
+/-0. 0000004 Node 191.40413 +0. 23708699 +0. 13627289
e 0.9963644 Incl. 125. 86865 +0. 96777873 -0. 11957379

From 1476 observations 2011 Apr. 2-2013 Jan. 14, mean residual 0”.50.

Comet G/2012 K5 (LINEAR)
Epoch 2012 Nov. 9.0 TT = JDT 2456240.5

T 2012 Nov. 28.68818 TT Sato

a 1.1417970 (2000. 0) P Q

z +0.0013200 Peri. 139.29054 -0. 15109471 -0.06527484
+/-0. 0000012 Node  279.03905 +0. 42304889 +0. 89755417
e 0.9984929 Incl.  92.84788 +0. 89342041 -0. 43604553

From 3448 observations 2012 May 6-2013 Jan. 14, mean residual 0. 61
Nongravitational parameters A1 = +1.10, A2 = -0.1978.

Comet P/2012 U2 (PANSTARRS)

Epoch 2012 Dec. 19.0 TT = JDT 2456280.5

T 2012 Dec. 3.74004 TT

a 3.6287199 (2000. 0)

n 0.04937329 Peri. 229.44655
a /.3588169 Node 186.85739
e 0.5068881 Incl.  10.53472
E 19. 96

P
+0. 55631630
+0. 80692922
+0. 19843741

Sato

Q
-0. 83068384
+0. 54630806
+0. 10729337

rom 27 observations 2012 Oct. 20-Dec. 4, mean residual 0”.28.
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Comet 262P/McNaught-Russel |
Epoch 2012 Dec. 19.0 TT = JDT 2456280.5

T 2012 Dec. 4.47644 TT Sato

a 1.2798989 (2000. 0) P Q

n 0.05399592 Peri. 171.19247 +0. 86099789 -0. 41122024
a 6.9325884 Node  218.01207 +0. 43201631 +0. 90185827
S 1%.3%53794 Incl.  29.07885 +0. 26841113 -0. 13247485

From 1085 observations 1994 Dec. 12-2013 Jan. 14, mean residual 0”.58.

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

T 2012 Dec. 7.24045 TT Sato

a 3.1587165 (2000. 0) P Q

z -0.0004547 Peri. 147.27421 +0. 84721844 -0. 26315927
+/-0. 0000003 Node  235.21710 +0. 27903626 +0. 95964390
e 1.0014363 Incl.  34.18605 +0. 45206158 -0. 09915033

From 3507 observations 2012 May 13-2013 Jan. 14, mean residual 0”.35.

Comet P/2013 AL76 (Catalina)
Epoch 2012 Dec. 19.0 TT = JDT 2456280.5

T 2012 Dec. 13.46884 TT Sato

a 2.0469512 (2000. 0) P Q

n 0.06215404 Peri.  27.26055 -0. 52625599 +0. 78672110
a 6.3118471 Node  145.90958 +0. 63680584 +0. 11315325
S 1g.gg56970 Incl. 144.85093 +0. 56350062 +0. 60684945

From 37 observations 2013 Jan. 14-20, mean residual 0”.45

Comet P/2006 F4 (Spacewatch)
Epoch 2012 Dec. 19.0 TT = JDT 2456280.5

T 2012 Dec. 14.17399 TT Sato

a 2.3421576 (2000. 0) P Q

n 0.14855023 Peri.  31.02362 -0. 81910982 +0. 57343527
a 3.5309141 Node  184.06540 -0. 56040172 -0. 80558991
S 2.2366710 Incl.  12.38183 -0.12251128 -0. 14898622

From 46 observations 2006 Mar. 26-May 31, mean residual 0. 68.

Comet 273P/Pons—Gambart
Epoch 2012 Dec. 19.0 TT = JDT 2456280.5

T 2012 Dec. 19.66892 TT Sato

a 0.8101544 (2000. 0) P Q

z 0.0304620 Peri.  20.18840 +0. 56431362 -0. 69896351
+/-0. 0000000 Node  320.43134 -0. 81995082 -0. 53646139
S 18%.8;53211 Incl. 136.39645 -0. 09607700 +0. 47292620

From 188 observations 1827 July 6-2013 Jan. 20, mean residual 0. 80.

Comet 275P/Hermann
Epoch 2012 Dec. 19.0 TT = JDT 2456280.5

T 2012 Dec. 27.28109 TT Sato

a 1.6437671 (2000. 0) P Q

n 0.07148052 Peri. 173.98443 -0. 95636994 -0. 28340813
a 5.7501291 Node  348. 75563 +0. 25058440 -0.67082070
S 13.;;41339 Incl.  21.34276 +0. 15021314 -0. 68533161

From 123 observations 1999 Feb. 20-2012 Dec. 29, mean residual 07.77

Comet G/2012 L1 (LINEAR)
Epoch 2012 Dec. 19.0 TT = JDT 2456280.5

T 2012 Dec. 25.41395 TT Sato

a 2.2624135 (2000. 0) P Q

z +0.0012819 Peri. 140. 28951 +0. 00726465 -0. 05699437
+/-0. 0000009 Node 271.76646 +0. 45250004 +0. 89049606
e 0.9970998 Incl.  87.21953 +0. 89173479 -0. 45140715

From 865 observations 2012 June 1-2013 Jan. 14, mean residual 0”.58.
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Comet G/2011 F1 (LINEAR)
Epoch 2013 Jan. 8.0 TT = JDT 2456300.5

T 2013 Jan. 8.01552 TT Sato

a 1.8191300 (2000. 0) P

z -0.0000579 Peri. 192.55297 +0. 03604789 +0. 55369714
+/-0. 0000003 Node 85. 11503 -0. 82945521 +0. 48090984
e 1.0001052 Incl.  56.61276 -0. 55740882 -0.67981263

From 4372 observations 2011 Mar. 17-2012 Oct. 27, mean residual 0”.51.

Comet 276P/Vorob jov
Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

T 2013 Jan. 16.13859 TT Sato

a 3.9238627 (2000. 0) P

n 0.07862446 Peri. 205.78750 +0. 50633860 -0. 85076331
a 5.3963190 Node  214.30738 +0. 82809598 +0. 52526016
S 18.%128631 Incl.  14.46555 +0. 24057901 -0. 01742264

From 136 observations 2000 Dec

Comet G/2012 Y1 (LINEAR)

Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

19-2012

Dec. 18, mean residual 0. 44.

T 2013 Jan. 17.99651 TT Sato

a 2.0165876 (2000. 0) P

n 0.00426890 Peri. 268.69394 -0. 19235799 -0.97787455
a 37.6350328 Node  193.28575 +0. 98068840 -0. 18854044
S 238.3%64173 Incl.  20.96317 +0. 03533649 -0. 09063035

From 72 observations 2012 Dec. 18-2013 Jan. 13, mean residual 0”.55.

Comet P/2012 WA34 (Lemmon-PANSTARRS)
Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

T 2013 Jan. 24.74320 TT Sato

a 3.1734280 (2000. 0) P

n 0.09354946 Peri. 353.15866 +0. 03976470 -0. 99354305
a 4.8059052 Node 94. 52360 +0. 92173302 -0. 00458418
S 18.%296815 Incl. 6. 11884 +0. 38578103 +0. 11336310

From 24 observations 2011 Sept. 26-2013

Comet 259P/Garradd

Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

Jan. 9, mean residual 0”.28.

T 2013 Jan. 25.43834 TT Sato

a 1.7977019 (2000. 0) P

n 0.21877111 Peri. 256.55921 +0. 59348885 +0. 77538437
a 2.7277804 Node 51.96110 -0. 59080875 +0. 60175597
S 2.%?09653 Incl.  15.89897 -0. 54654919 +0. 19149107

From 45 observations 2008 Sept. 2-2012 Apr. 15, mean residual 0”.64.

Comet 246P/NEAT

Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

T 2013 Jan. 28.70987 TT Sato

g 2.8797621 (2000. 0) P

n 0.12191754 Peri. 176.18917 -0. 25681534 +0. 92800701
a 4.0280228 Node 78. 78041 -0. 89382599 -0. 12184455
S 3.6350681 Incl. 15.97179 -0. 36758807 -0. 35207513
From 2398 observations 2003 Jan. 24-2012 Sept. 14, mean residual 0”.56.
Comet 111P/Helin-Roman—Crockett

Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

T 2013 Jan. 30.65912 TT Sato

g 3.7042767 (2000. 0) P Q

n 0.11614603 Peri. 3. 37889 -0. 05519308 -0. 99574908
a 4.1603812 Node 89. 79425 +0. 91434608 -0. 08007584
S g.1896305 Incl. 4.22882 +0. 40115455 +0. 04551506
From 116 observations 1989 Jan. 3-2001 Sept. 20, mean residual 0”.78.
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Comet P/2000 R2 (LINEAR)
Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

T 2013 Jan. 31.38466 TT

T v SO

1. 4559492
0. 16094914
3.3471636
0. 5650200
6.12

Peri.
Node
Incl.

(2000. 0)
172. 36941
163. 08310
10. 96968

P
+0. 91032330
-0. 38908654
-0. 14114941

Sato

+0.41017742
+0. 89368332
+0. 18189172

From 54 observations 2000 Sept. 3-Nov. 29, mean residual 0. 64.
Comet G/2012 C1 (McNaught)

Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

T 2013 Feb. 4.55463 TT

q

4.8379489

z +0.0007445

€

+/-0. 0000030

0. 9963982

Peri.
Node
Incl.

(2000. 0)
279. 89356
300. 63829
96.27788

P
+0. 18024763
+0. 30424590
-0. 93538507

Sato

+0. 48587228
-0. 85438392
-0. 18427221

From 118 observations 2012 Feb. 5-Dec. 15, mean residual 0. 39.

Comet P/2013 A2 (Scotti)
Epoch 2013 Feb.

T 2013 Feb. 8.18790 TT

DO Y SO

2. 1787501

0. 12296517
4.0051117

0. 4560077

8.02

Peri.
Node
Incl.

17.0 TT = JDT 2456340.5

(2000. 0)

134. 90431

355. 716859
3.37193

P
-0. 65183019
+0. 67816440
+0. 33942665

Sato

-0. 75835254
-0. 58032531
-0. 29685680

From 41 observations 2013 Jan. 6-22, mean residual 0. 43.

Comet P/2012 US27 (Siding Spring)

Epoch 2013 Feb.

T 2013 Feb. 8.55331 TT

DO D SO

From 145 observations 2012 Oct

1. 8208412

0. 08354123
5. 1824542

0. 6486527

11.80

Peri.
Node
Incl.

17.0 TT = JDT 2456340.5

(2000. 0)
1.26718
49.20675
39. 29202

Comet 133P/(7968) Elst-Pizarro

Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

T 2013 Feb. 8.98112 TT

T v SO

From 535 observations 1979 July 24-2012

2.6499747
0. 17540298
3. 1606621
0.1615761
5. 62

Peri.
Node
Incl.

Comet 125P/Spacewatch

Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

(2000. 0)

132. 16265

160. 14943
1. 38681

17-2013

P
+0. 64020792
+0. 69912068
+0. 31837729

Sato

Q
-0. 60023118
+0. 19658648
+0. 77529110

Jan. 14, mean residual 0. 39.

P
+0. 37972493
-0. 85573851
-0. 35145495

Sato

Q
+0. 92506294
+0. 35461553
+0. 13603819

July 7, mean residual 07.44.

T 2013 Feb. 16.98131 TT Sato

q 1.5254642 (2000. 0) P Q

n 0.17815242 Peri. 87.22728 -0. 48686833 +0. 86996661
a 3.1280588 Node 153.18910 -0. 85438039 -0. 45569136
S g.g§23288 Incl. 9.98578 -0. 18164080 -0. 18842366
From 341 observations 1991 Sept. 8-2012 Dec. 8, mean residual 0. 65.

Nongravitational parameters A1 = +0.02, A2 = +0.0082.

Comet 120P/Muel ler
Epoch 2013 Mar. 9.0 TT = JDT 2456360.5

T 2013 Feb. 22.45493 TT Sato

a 2.7290921 (2000. 0) P Q

n 0.11749060 Peri.  30.11736 +0. 82390910 -0. 56659769
a 4.1285794 Node 4.45087 +0. 48464416 +0. 69357344
e 0.3389755 Incl. 8. 79691 +0. 29375813 +0. 44488531
E 8.39

rom 97 observations 1987 Oct

-17 -
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Comet 274P/Tombaugh-Tenagra

Epoch 2013 Mar. 9.0 TT = JDT 2456360. 5

T 2013 Feb. 23.37262 TT

a 2.4417771

n 0.10822123 Peri
a 4.3610835 Node
e 0.4400985 Incl.
P 9.11

From 251 observations 2003 Nov. 21-2013

Comet G/2012 T5 (Bressi)

(2000. 0) P
38. 46781 -0.47407413
81. 36162 +0. 72514153

15. 83718 +0. 49942316

Epoch 2013 Mar. 9.0 TT = JDT 2456360. 5

T 2013 Feb. 24.05511 TT

a 0.3227486

z -0.0010025 Peri
+/-0. 0000272 Node
e 1.0003235 Incl.

(2000. 0) P

318. 10560 -0. 63137306

230. 59228 -0. 155623764
12.07219 -0. 75978242

Sato

-0. 83812707
-0. 54546318
-0. 00359685

Jan. 14, mean residual 0. 54.

Sato

-0. 24687793
-0. 88854621
+0. 38670004

From 553 observations 2012 Oct. 14-2013 Jan. 12, mean residual 0”.76

Comet P/2007 T2 (Kowalski)

Epoch 2013 Mar. 9.0 TT = JDT 2456360. 5

T 2013 Feb. 25.55426 TT

a 0.6946803

n 0.18153684 Peri
a 3.0890590 Node
e 0.7751159 Incl.
P 5.43

(2000. 0) P
358. 64786

+0. 99895423
+0. 04339599
+0. 01439571

3. 94229
9. 89287

Sato

-0. 04416929
+0. 83461683
+0. 54905722

From 118 observations 2007 Oct. 9-2008 Jan. 18, mean residual 0. 80.

Comet 272P/NEAT

Epoch 2013 Mar. 9.0 TT = JDT 2456360. 5

T 2013 Feb. 27.17778 TT

a 2.4167025

n 0.10533762 Peri
a 4.4403143 Node
e 0.4557362 Incl
P 9.36

From 74 observations 2003 Dec

Comet 91P/Russel |

(2000. 0) P
27.89158 -0. 71420876
109. 50302 +0. 57036130

18. 10166 +0. 40570167

Epoch 2013 Mar. 9.0 TT = JDT 2456360. 5

T 2013 Mar. 1.17155 TT

Sato

Q
-0.63571134
-0. 77113220
-0. 03501746

1-2012 Dec. 20, mean residual 0”.57

Sato

Q
+0. 85947531
-0. 50935814
+0. 04308696

q 2.6168117 (2000. 0) p

n 0.12796359 Peri. 354.64826 -0. 45885451

a 3.9001242 Node 247.87112 -0. 80590462

S 9.?%90440 Incl. 14.07564 -0. 37412602

From 244 observations 1989 Jan. 1-2012 July 7, mean residual 0. 70.

Nongravitational parameters A1 = -1.69, A2 = +0.1328.

Comet G/2011 L4 (PANSTARRS)
Epoch 2013 Mar. 9.0 TT = JDT 2456360. 5

T 2013 Mar. 10.16909 TT Sato
a 0.3015454 (2000. 0) P Q
z -0.0001112 Peri. 333.65146 +0. 41006435 +0. 10047615

+/-0. 0000011 Node 65. 66585 +0. 90783180 +0. 05058946
e 1.0000335 Incl. 84.20739 -0. 08768499 +0. 99365248
From 1326 observations 2011 May 21-2013 Jan. 4, mean residual 0”.39.

Comet P/2006 S1 (Christensen)
Epoch 2013 Mar. 9.0 TT = JDT 2456360.5

T 2013 Mar. 16.99737 TT Sato

qg 1.3596031 (2000. 0) P Q

n 0.15084716 Peri. 128.29879 +0. 94056130 +0. 32004651
a 3.4949795 Node 213.47841 -0. 33833750 +0. 91208270
S 2.2509840 Incl.  11.88895 +0. 02953276 +0. 25627209
From 306 observations 2006 Aug. 23-Dec. 16, mean residual 0”.61.
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Comet 256P/L INEAR
Epoch 2013 Mar. 9.0 TT = JDT 2456360. 5

T 2013 Mar. 17.32852 TT Sato

a 2.6898999 (2000. 0) P Q

n 0.09899256 Peri. 124.10989 -0. 80874530 +0. 36813475
a 4.6280817 Node 81. 44681 -0. 56146593 -0. 71651227
S 8.3&87873 Incl.  27.63655 +0. 17517722 -0. 59373310

From 61 observations 2003 Jan. 27-2012 Feb. 19, mean residual 0”.68.

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

T 2013 Mar. 24.51382 TT Sato

a 0.7312620 (2000. 0) P Q

z +0.0019872 Peri. 304.98620 +0. 46125704 +0. 76195136
+/-0. 0000076 Node 332. 71464 -0. 00392939 -0.51061439
e 0.9985468 Incl.  82.60745 -0. 88725786 +0. 39837554

From 270 observations 2012 Mar. 23-2013 Jan. 11, mean residual 0”.47.

Comet 197P/LINEAR
Epoch 2013 Mar. 9.0 TT = JDT 2456360. 5

T 2013 Mar. 24.85081 TT Sato

a 1.0614592 (2000. 0) P Q

n 0.20304132 Peri. 188.74083 -0. 27022269 +0. 87800156
a 2.8669037 Node 66. 38994 -0. 855623768 -0. 03042126
S 2.2%97541 Incl.  25.54240 -0. 44220834 -0. 47769007

From 276 observations 2003 May 23-2008 Oct. 23, mean residual 0”.76

Comet /2012 X2 (PANSTARRS)
Epoch 2013 Mar. 9.0 TT = JDT 2456360. 5

T 2013 Mar. 31.05753 TT Sato

a 4.7479990 (2000. 0) P Q

n 0.01046212 Peri. 215.60281 -0. 49634131 -0. 66267049
a 20.7040922 Node 271.01873 +0. 86788845 -0. 36361140
S 92.;{06734 Incl.  34.11829 +0. 02037002 -0. 65471717

From 93 observations 2012 Dec. 12-2013 Jan. 13, mean residual 0”.39.

Coemt P/2012 F2 (PANSTARRS)
Epoch 2013 Apr. 18.0 TT = JDT 2456400.5

T 2013 Apr. 9.98594 TT Sato

a 2.8971989 (2000. 0) P Q

n 0.06191313 Peri.  33.18107 -0. 18136409 +0. 96560979
a 6.3282096 Node  227.13625 -0. 94852550 -0.22177374
S 1g.812121772 Incl.  14.72379 -0. 25962751 +0. 13569868

From 37 observations 2012 Mar. 16-July 6, mean residual 0. 49.

Comet 63P/Wild
Epoch 2013 Apr. 18.0 TT = JDT 2456400.5

T 2013 Apr. 10.77901 TT Sato

g 1.9504872 (2000. 0) P Q

n 0.07470043 Peri. 169.00394 -0. 97481931 -0. 22268661
a b5.5836815 Node 358.01099 +0. 17015660 -0. 70875385
S 13.?806808 Incl. 19. 78173 +0. 14413201 -0. 66938677
From 149 observations 1960 June 21-2012 Dec. 20, mean residual 0”.73.

Nongravitational parameters Al = +1.03, A2 = -0.11340.

Comet P/2012 T2 (PANSTARRS)
Epoch 2013 Apr. 18.0 TT = JDT 2456400.5

T 2013 Apr. 15.74565 TT Sato

q 4.8198554 (2000. 0) P Q

n 0.07168964 Peri. 309.87414 +0. 89856930 -0. 38598007
a 5.7389414 Node 73. 74854 +0. 43875303 +0. 78120053
S 13'}201490 Incl.  12.56096 +0. 00830667 +0. 49065784
From 36 observations 2012 Oct. 10-Nov. 7, mean residual 0. 46.
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Comet 76P/West—Kohoutek—Ikemura
Epoch 2013 Apr. 18.0 TT = JDT 2456400.5

T 2013 May 7.75836 TT Sato

g 1.6002756 (2000. 0) P Q

n 0.15237519 Peri. 0.05867 +0. 10151081 -0. 85735228
a 3.4715750 Node 84.12326 +0. 91253599 -0.12176669
S 8.2390347 Incl. 30. 48331 +0. 39619898 +0. 50011993
From 612 observations 1993 July 21-2013 Jan. 10, mean residual 0”.76

Nongravitational parameters A1 = -0.17, A2 = -0.0238.

Comet G/2012 L2 (LINEAR)
Epoch 2013 May 8.0 TT = JDT 2456420.5

T 2013 May 9.32391 TT Sato

a 1.5086694 (2000. 0) P Q

z +0.0017446 Peri. 205.77586 -0. 14642826 -0.29114704
+/-0. 0000020 Node  270. 30099 +0. 98903311 -0.06172916
e 0.9973680 Incl.  70.98246 -0. 01929435 -0. 95468472

From 1075 observations 2012 June 1-2013 Jan. 14, mean residual 0”.47.

Comet P/2012 TK8 (Tenagra)
Epoch 2013 May 28.0 TT = JDT 2456440.5

T 2013 May 10.38152 TT Sato

a 3.0902722 (2000. 0) P Q

n 0.11493893 Peri. 128.19272 +0. 52676310 -0. 84372229
a 4.1894590 Node  289.71910 +0. 74157495 +0. 515650931
S g.%gZSGQG Incl. 6. 29484 +0. 41543620 +0. 14960897

From 47 observations 2012 Oct. 6-Nov. 7, mean residual 0”.40.

Comet 114P/Wiseman—Skiff
Epoch 2013 May 28.0 TT = JDT 2456440.5

T 2013 May 13.89956 TT Sato

g 1.5748648 (2000. 0) P Q

n 0.14775065 Peri. 172.84611 +0. 09996299 -0. 94425365
a 3.5436416 Node 271.05473 +0. 89664128 +0. 22215058
S g.gg55801 Incl. 18. 28409 +0. 43132565 -0. 24296946
From 386 observations 1986 Dec. 28-2012 Oct. 19, mean residual 0”. 89.

Nongravitational parameters A1l = +0.16, A2 = +0.0068.

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

T 2013 May 20.31092 TT Sato

g 5.8998165 (2000. 0) P Q

z -0.0003260 Peri. 118.61630 +0. 563546690 -0. 22398070
+/-0. 0000003 Node 93. 43043 -0. 69561841 -0. 66375767
e 1.0019234 Incl. 125.33583 +0. 47894700 -0. 71362343

From 4561 observations 2010 Sept. 21-2012 Dec. 23, mean residual 07. 47

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

T 2013 May 21.49733 TT Sato

g 3.3530514 (2000. 0) P Q

z +0.0001558 Peri. 338.83365 -0. 71569297 -0.62147355
+/-0. 0000125 Node  206. 89851 -0. 49561210 +0. 13043378
e 0.9994776 Incl. 135.21945 -0. 49208964 +0. 77250091

From 74 observations 2012 May 27-Sept. 18, mean residual 0. 30.

Comet P/2010 A2 (LINEAR)
Epoch 2013 May 28.0 TT = JDT 2456440.5

T 2013 May 22.85548 TT Sato

g 2.0040482 (2000. 0) P Q

n 0.28420677 Peri. 132.88415 -0. 05637183 -0. 99668865
a 2.2911126 Node 320.23433 +0. 88724857 -0. 02309451
S 3.1352948 Incl. 5. 25639 +0. 45783424 -0. 07796402
From 103 observations 2009 Dec. 10-2010 Apr. 17, mean residual 0”.92.
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Comet 175P/Hergenrother
Epoch 2013 May 8.0 TT = JDT 2456420.5
T 2013 May 23.60069 TT

a 1.9462510 (2000. 0) P

n 0.15534704 Peri.  55.98570 -0. 99609125
a 3.4271575 Node  123. 59081 -0. 02576478
S g.§221093 Incl. 6. 07801 +0. 08448900

Sato

-0.00477168
-0. 93942139
-0. 34273121

From 218 observations 2000 Jan. 4-2012 Dec. 17, mean residual 0”.73.

Comet 257P/Catalina
Epoch 2013 May 28.0 TT = JDT 2456440.5
T 2013 June 4.43062 TT

a 2.1290402 (2000. 0) P

n 0.13553703 Peri. 117.81280 +0. 80036390
a 3.7534509 Node 207.86750 -0. 59471023
S 9.3?27779 Incl.  20.24481 +0. 07574548

Sato

+0. 57728341
+0. 79859597
+0. 17025962

From 341 observations 2005 Apr. 17-2012 July 17, mean residual 0”. 67

Comet 277P/LINEAR
Epoch 2013 May 28.0 TT = JDT 2456440.5
T 2013 June 5.89881 TT

a 1.9131808 (2000. 0) P

n 0.12987808 Peri. 152.28948 +0. 34444389
a 3.8617025 Node 276.36160 +0. 79921979
S 9.2845758 Incl.  16. 74713 +0. 49255063

From 168 observations 2005 Sept. 15-2013 Jan. 18, mean residual 0”.67

Comet 112P/Urata-Niijima
Epoch 2013 July 7.0 TT = JDT 2456480.5
T 2013 June 24.31037 TT

g 1.4553106 (2000. 0) p

n 0.14839572 Peri.  21.45003 +0. 61354636

a 3.5333647 Node 31. 92697 +0. 65168478

S 2.2281233 Incl.  24.20300 +0. 44594597

From 357 observations 1986 Oct. 4-2007 Mar. 23, mean residual 0. 65.

Nongravitational parameters A1 = +0.02, A2 = +0.0115.

Comet /2012 S4 (PANSTARRS)
Epoch 2013 July 7.0 TT = JDT 2456480.5
T 2013 June 28.07450 TT

a 4.3485688 (2000. 0) P

z +0.0000008 Peri. 163.62376 +0. 97264688
+/-0. 0000198 Node 173.10347 -0. 04289575
e 0.9999965 Incl. 126.54234 +0. 22829369

Sato

Q
-0. 89405961
+0. 43930036
-0. 08759337

Sato

Q
-0. 75931225
+0. 33183258
+0. 55976070

Sato 0

+0. 21130846
-0. 24477498
-0. 94627371

From 377 observations 2012 Sept. 28-Dec. 17, mean residual 0”.51

Comet P/2003 U2 (LINEAR)
Epoch 2013 July 7.0 TT = JDT 2456480.5
T 2013 June 30.04652 TT

a 1.6907847 (2000. 0) P

n 0.10350880 Peri. 177.46393 +0. 99729502
a 4.4924634 Node  186. 38723 +0. 05795746
S 8.2%36397 Incl.  24.60245 +0. 04520590

Sato 0

-0. 05707547
+0. 99815805
-0. 02056436

From 111 observations 2003 Sept. 19-2004 Jan. 5, mean residual 07.77

Comet C/2013 B2 (Catalina)
T 2013 June 30.66294 TT

a 3.7455522 (2000. 0) P
Peri. 156.18342 -0. 66893992
Node  331.89137 +0. 52192919

e 1.0 Incl.  43.50090 +0. 52925354

Sato

Q
-0. 66883176
-0.11197423
-0. 73493254

From 42 observations 2013 Jan. 16-23, mean residual 0”.37
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Comet 26P/Grigg-Skjellerup
Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2013 July 6.01613 TT

g 1.0858593

n 0.18804175 Peri
a 3.0174021 Node
e 0.6401344 Incl
E 5.24

(2000. 0)
2.15373

211. 55252
22. 423179

rom 421 observations 1972 Jan. 26-2012
Nongravitational parameters Al = +0.03 A2 = -0. 0048.

Comet 271P/van Houten-Lemmon

Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2013 July 5.80314 TT

From 48 observations 1960 Sept. 24-2012

Comet 270P/Gehrels

Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2013 July 7.99787 TT

From 167 observations 1997 Feb

Comet 46P/Wirtanen

Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2013 July 9.34113 TT

a 1.0520977

n 0.18154032 Peri
a 3.0890195 Node
e 0.6594072 Incl.
E 5. 43

a 4.2495501

n 0.05342761 Peri
a 6.9816633 Node
e 0.3913270 Incl.
P 18.45

a 3.6016745

n 0.05485916 Peri
a 6.8596707 Node
e 0.4749494 Incl
P 17.97

(2000. 0)
35. 13200
9. 58385
6. 85371

(2000. 0)

210. 94087

225. 28380
2. 85499

(2000. 0)

356. 34303
82. 16221
11. 75731

P
-0. 83338060
-0. 51262359
-0. 20662487

Sato

+0. 51539665
-0. 85579899
+0. 04443407

Dec. 14, mean residual 0. 63.

P
+0. 71128949
+0. 61449581
+0. 34126553

Sato

Q
-0. 70261833
+0. 60785896
+0. 36991211

Nov. 13, mean residual 0. 40.

P
+0. 23856882
+0. 90086717
+0. 36266136

P
+0. 19795253
+0. 90441735
+0. 37794717

Sato

Q
-0. 97048039
+0. 23477256
+0. 065622363

1-2012 Nov. 4, mean residual 0”.67

Sato

Q
-0. 95920075
+0. 09932585
+0. 26470417

rom 1474 observations 1999 May 17-2008 June 23, mean residual 07.78.

Nongravitational parameters Al

Comet G/2012 V1 (PANSTARRS)

Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2013 July 21.52972 TT
a 2.0894281

z +0.0001576 Peri

+/-0. 0002160 Node

e 0.9996707 Incl.
From 75 observations 2012 Nov. 3-Dec

Comet 178P/Hug-Bel |

Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2013 July 23.05619 TT

From 279 observations 1999 Oct

a 1.9336931

n 0.14022732 Peri
a 3.6692809 Node
e 0.4730049 Incl
P 7.03

(2000. 0)
123. 33498
85. 37626
157. 84197

(2000. 0)

296. 96105
103. 57541
10. 97551

Comet P/2012 B1 (PANSTARRS)

Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2013 July 23.07642 TT

a 3.8253460

n 0.05958116 Peri
a 6.4922729 Node
e 0.4107848 Incl
E 16.54

rom 284 observations 1997 June 1-2012 Dec

(2000. 0)
162. 16864
36. 19743
1.62721
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10-2007

= -1.54, A2 = -0.7798.

P
+0. 72695292
-0. 68511686
+0. 04641491

, mean residual

P
+0. 74414459
+0. 66029139
+0. 10131197

Sato

Q
-0. 57464104
-0. 64394959
-0. 50509068
0”. 37.

Sato

Q
-0. 64187057
+0. 66472941
+0. 38227867

Apr. 9, mean residual 0”.74.

P
-0. 94746276
-0. 30725965
-0. 08891470

Sato

+0.31011316
-0. 81425252
-0. 49073686

12, mean residual 0”.58.



Comet 84P/Giclas

Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2013 July 23.22313 TT

a 1.8395309

n 0.14204710 Peri
a 3.6378753 Node
e 0.4943392 Incl.
E 6.94

Comet 184P/Lovas

Epoch 2013 July 7.0 TT = JDT 2456480.5

T 2013 July 28.47411 1T

a 1.3940225

n 0.14908771 Peri
a 3.5224229 Node
e 0.6042433 Incl.
P 6.61

rom 637 observations 1978 Sept
Nongravitational parameters A1 = -0.01, A2 = -0.0046

(2000. 0)

276.48114

112. 38318
1. 28648

(2000. 0)
18.07595
271.173124
1. 55152

11-2007 Mar.

P
+0. 86834581
+0. 49022721
+0. 07518541

P
+0. 99696822
-0.07766190
-0. 00479627

Sato

-0. 48189437
+0. 79812274
+0. 36163229

17, mean residual 0”.71.

Sato

+0. 07303793
+0.91279195
+0. 40184117

From 56 observations 1986 Dec. 2-2007 Jan. 20, mean residual 0”. 71

Comet 278P/McNaught

Epoch 2013 Aug. 16.0 TT = JDT 2456520.5

T 2013 Aug. 2.48399 TT

a 2.0977400

n 0.13840198 Peri
a 3.7014725 Node
e 0.4332688 Incl
P 1.12

(2000. 0)

23]. 98852
15.50212
6.68174

P
-0. 28571136
-0. 83532006
-0. 46969076

Sato

+0. 95781100
-0. 23300539
-0. 16824561

From 102 observations 2006 May 22-2013 Jan. 20, mean residual 0”.52.

Comet 98P/Takamizawa

Epoch 2013 Aug. 16.0 TT = JDT 2456520.5

T 2013 Aug. 5.36212 TT

Sato

q 1.6735661 (2000. 0) p

n 0.13256647 Peri. 157.89099 +0. 05168254 +0. 98473772
a 3.8093154 Node 114.74043 -0. 94147017 +0. 10355267
S 9.2206649 Incl.  10.54399 -0. 33311085 -0. 13988736
From 195 observations 1984 July 6-2006 Sept. 25, mean residual 07.94.

Nongravitational parameters A1l = +0.60, A2 = +0.0734.

Comet G/2012 V2 (LINEAR)
Epoch 2013 Aug. 16.0 TT = JDT 2456520.5

T 2013 Aug. 16.49252 TT Sato

a 1.4549094 (2000. 0) P Q

z 0.0016474 Peri. 217.31236 -0. 12441238 -0. 38816476
+/-0. 0000188 Node  262.16392 +0. 97455202 -0. 22075347
e 0.9976032 Incl.  67.18489 -0. 18646696 -0. 89476032

From 505 observations 2012 Oct. 30-2013 Jan. 14, mean residual 0”.52.

Comet 79P/du Toit-Hartley
Epoch 2013 Aug. 16.0 TT = JDT 2456520.5

T 2013 Aug. 23.30968 TT Sato

g 1.1237848 (2000. 0) P Q

n 0.19494816 Peri. 281.70657 -0. 92358512 +0. 37958045
a 2.9457098 Node 280.61974 -0. 32690966 -0. 85318413
S g.8é85012 Incl. 3. 14581 -0. 20030129 -0. 35776461
From 190 observations 1982 Feb. 18-2008 July 14, mean residual 0”. 81

Nongravitational parameters Al = +0.42, A2 = +0.0132.

Comet /2012 S3 (PANSTARRS)

Epoch 2013 Aug. 16.0 TT = JDT 2456520.5

T 2013 Aug. 31.09773 TT

a 2.3081832

z -0.0004259 Peri
+/-0. 0000275 Node
e 1.0009831 Incl.

From 142 observations 2012 Sept. 27-Dec

(2000. 0)

183. 74375
121. 30719
112. 93086
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P
+0. 49678173
-0. 77042635
-0. 39956369

Sato

-0.36610713
+0. 23139087
-0. 90134557

17, mean residual 0”.53.



Comet 266P/Christensen
Epoch 2013 Aug. 16.0 TT = JDT 2456520.5

T 2013 Aug. 31.62887 TT Sato

a 2.3279918 (2000. 0) P Q

n 0.14841601 Peri.  98.01190 -0. 225685737 -0.97414616
a 3.5330426 Node 5. 05058 +0. 86857033 -0. 20382028
S 2.2110802 Incl. 3.42790 +0. 44110546 -0. 09745025

From 379 observations 2006 Oct. 27-2012 Dec. 10, mean residual 0”.71

Comet 102P/Shoemaker
Epoch 2013 Aug. 16.0 TT = JDT 2456520.5

T 2013 Sept. 1.04591 TT Sato

g 1.9684750 (2000. 0) P Q

n 0.13657904 Peri. 18.78880 +0. 98828445 -0. 00997706
a 3.7343357 Node 339.85673 -0. 10695165 +0. 66660287
S 9.3;28714 Incl.  26.24746 +0. 10888154 +0. 74534627
From 51 observations 1992 Dec. 2-2006 Nov. 30, mean residual 0”.87

Nongravitational parameters A1 = -0.13, A2 = -0.9568.

Comet 121P/Shoemaker-Holt
Epoch 2013 Sept. 5.0 TT = JDT 2456540.5

T 2013 Sept. 8.63372 TT Sato
a 3.7549716 (2000. 0) P Q
n 0.09914028 Peri.  12.56908 -0. 27563752 -0. 89766953
a 4.6234832 Node 94. 22561 +0. 84940668 -0. 39490532
S 8.;278479 Incl.  20.16708 +0. 45003584 +0. 19554846

From 504 observations 1989 Mar. 4-2012 Dec. 9, mean residual 0”.63.

Comet P/2007 C1 (Christensen)
Epoch 2013 Nov. 24.0 TT = JDT 2456620.5

T 2013 Nov. 16.17706 TT Sato

a 2.1945262 (2000. 0) P Q

n 0.14501831 Peri. 100. 56881 -0. 88710925 -0. 44844386
a 3.5880142 Node 52. 87569 +0. 35146143 -0. 80973463
S 2.3883730 Incl. 1.87536 +0. 29918564 -0. 37845466

From 133 observations 2007 Feb. 9-Apr. 12, mean residual 0”.51

Comet 2P/Encke
Epoch 2013 Nov. 4.0 TT = JDT 2456600.5

T 2013 Nov. 21.69417 TT Sato

g 0.3361272 (2000. 0) P Q

n 0.29903222 Peri. 186.53562 -0. 94510542 -0. 31479130

a 2.2147467 Node 334.57307 +0. 30828506 -0. 77005307

S 3.3382322 Incl. 11. 77897 +0. 10833315 -0. 55490964
From 1627 observations 1993 July 22-2012 Oct. 13, mean residual 0”.61.

Nongravitational parameters A1 = +0.00, A2 = +0.0017.

Comet P/2005 L1 (McNaught)
Epoch 2013 Dec. 14.0 TT = JDT 2456640.5

T 2013 Nov. 24.58773 TT Sato

a 3.1594228 (2000. 0) P Q

n 0.12382608 Peri. 149.76544 +0. 31254953 +0. 94567041
a 3.9865264 Node  138. 26380 -0. 89624434 +0. 32481908
S 9.5274747 Incl. 1.731317 -0. 31473620 +0. 01414384

From 249 observations 2005 May 16-Sept. 15, mean residual 0”.50

Comet C/2012 S1 (ISON)
Epoch 2013 Dec. 14.0 TT = JDT 2456640.5

T 2013 Nov. 28.78084 TT Sato

a 0.0124442 (2000. 0) P Q

z -0.0001366 Peri. 345.56466 0. 31512988 -0.51247837
+/-0. 0000091 Node  295.65399 -0. 756894914 0. 36926249
e 1.0000017 Incl.  62.39176 -0. 56981519 -0. 77524907

From 1452 observations 2011 Dec. 28-2013 Jan. 14, mean residual 07.43
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Comet G/2012 A1 (PANSTARRS)

Epoch 2013 Dec. 14.0 TT = JDT 2456640.5

T 2013 Dec. 2.20942 TT

a 1.6026057

z -0.0002189 Peri
+/-0. 0000028 Node
e 1.0016644 Incl

(2000. 0)

191. 93401
2717.97149
120. 91004

P
-0. 03048567
+0. 97306586
+0. 22850265

Sato

+0. 52640944
+0. 20996600
-0. 82389768

From 162 observations 2012 Jan. 2-Dec. 21, mean residual 0”.53.

Comet P/2004 H2 (Larsen)
Epoch 2013 Dec. 14.0 TT = JDT 2456640.5

T 2013 Dec. 11.59599 TT

a 2.6361033

n 0.10237009 Peri
a 4.5257163 Node
e 0.4175279 Incl.
P 9.63

From 67 observations 2004 Apr

Comet 154P/Brewington

Epoch 2013 Dec. 14.0 TT = JDT 2456640.5

T 2013 Dec. 12.23888 TT

a 1.6078498

n 0.09142634 Peri
a 4.8800224 Node
e 0.6705241 Incl.
P 10.78

From 307 observations 1992 Aug. 29-2003

Comet P/2003 S1 (NEAT)

Epoch 2013 Dec. 14.0 TT = JDT 2456640.5

T 2013 Dec. 16.14247 TT

a 2.5909248

n 0.10149654 Peri
a 4.5516467 Node
e 0.4307720 Incl.
P 9.71

From 332 observations 2003 July 29-2005

Comet 87P/Bus

Epoch 2013 Dec. 14.0 TT = JDT 2456640.5

(2000. 0)
104. 60199
131. 50736
11. 77281

(2000. 0)
49. 03360
343. 49535
17.832173

(2000. 0)

176. 07342

241.04219
5. 95667

P
-0. 54236551
-0. 82776531
-0. 14368104

19-duly 9, mean residual

P
+0. 83281326
+0. 36945831
+0. 41221673

Sato

+0. 82613189
-0. 49436093
-0. 27039484

0”. 69.

Sato

-0. 54667449
+0. 66597417
+0. 50756813

Mar. 21, mean residual 0. 84.

P
+0. 54262219
+0. 76780937
+0. 34063165

Sato

Q
-0. 83505460
+0. 53693305
+0. 11994461

Feb. 17, mean residual 0. 66.

T 2013 Dec. 19.53541 TT Sato

g 2.1017672 (2000. 0) P Q

n 0.15455407 Peri. 24.70919 -0. 89409301 +0. 44787881
a 3.4388699 Node 181.90047 -0. 41809925 -0. 83583987
S 2.3388204 Incl. 2.60070 -0. 16059485 -0. 31745281
From 260 observations 1987 Jan. 29-2007 May 20, mean residual 0”.78.

Nongravitational parameters Al = +2.01, A2 = -0.3396

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

T 2013 Dec. 25.29416 TT Sato

a 3.4432722 (2000. 0) P Q

z -0.0001471 Peri.  85.29601 +0. 07047632 +0. 97005427
+/-0. 0000012 Node 163.94719 +0. 16357673 -0. 24110271
e 1.0005066 Incl. 122.79903 +0. 98401003 -0.02939712

From 573 observations 2011 Mar. 10-2012 Dec. 23, mean residual 0”.54.

Comet P/2006 XG16 (Spacewatch)
Epoch 2014 Jan. 23.0 TT = JDT 2456680.5

T 2014 Jan. 10.16360 TT Sato

g 2.1117559 (2000. 0) P Q

n 0.14198072 Peri. 41.14326 -0. 48559243 -0. 86045041
a 3.6390091 Node 78. 43704 +0. 75515706 -0. 50183304
S 2.3196893 Incl. 9.06479 +0. 44038371 -0. 08825358
From 81 observations 2006 Nov. 15-2007 Apr. 14, mean residual 0. 46.
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Comet P/1998 Y2 (Li)

Epoch 2014 Jan. 23.0 TT = JDT 2456680.5

T 2014 Feb. 3.96121 TT

a 2.5223454

n 0.06509303 Peri
a 6.1203987 Node
e 0.5878789 Incl
P 15.14

(2000. 0)
319. 056413
91. 86431
24. 35708

P
+0. 57212634
+0. 81796471
+0. 06004320

Sato

-0. 70905529
+0. 45649783
+0. 53744797

From 141 observations 1998 Sept. 23-1999 Apr. 8, mean residual 0”.69.
Comet 107P/(4015) Wilson-Harrington

Epoch 2014 Jan. 23.0 TT = JDT 2456680.5

T 2014 Feb. 5.27340 TT

a 0.9941034

n 0.22974645 Peri
a 2.6402001 Node
e 0.6234742 Incl
P 4.29

From 796 observations 1949 Nov. 21-2011

Comet 129P/Shoemaker-Levy
Epoch 2014 Jan. 23.0 TT = JDT 2456680.5

T 2014 Feb. 11.54098 TT

a 3.9136775

n 0.11089645 Peri
a 4.2906619 Node
e 0.0878616 Incl.
P 8.89

From 97 observations 2006 Jan

Comet 169P/NEAT

Epoch 2014 Mar. 4.0 TT = JDT 2456720.5

T 2014 Feb. 15.27153 TT

a 0.6078936

n 0.23428697 Peri
a 2.6059773 Node
e 0.7667310 Incl.
P 421

From 1053 observations 1989 Mar

Comet G/2012 X1 (LINEAR)

Epoch 2014 Feb. 12.0 TT = JDT 2456700.5

T 2014 Feb. 21.43709 TT

a 1.5983271
z +0.0059558 Peri
+/-0. 0004052 Node

€

0. 9904807

Incl.

(2000. 0)
91. 4437171

270. 40683
2.78476

(2000. 0)

309. 49805

184. 95922
3. 43735

(2000. 0)

218. 07222
176. 11383
11.29079

(2000. 0)
132. 09010
113. 15887
4439024

1-2012 Dec

1-2012

P
+0. 99829792
+0. 01030157
+0. 05740328

Sato

-0. 03226385
+0. 91749065
+0. 39644666

Feb. 26, mean residual 0. 49.

Sato
P Q
-0. 70025703 -0. 71387200
+0. 67200854 -0. 65670701
+0. 24092451 -0. 24315154

P
+0. 82640851
+0. 56261719
+0. 10799633

18, mean residual 0”.68.

Sato

Q
-0. 56291464
+0. 80632042
+0. 18158881

May 21, mean residual 0”.46.

Sato
P Q
-0. 22394435 +0. 73224306
-0. 96327055 -0. 26663923
+0. 14818491 -0. 62667665

From 86 observations 2012 Dec. 8-2013 Jan. 11, mean residual 0”.50.

Comet P/2007 H3 (Garradd)
Epoch 2014 Mar. 4.0 TT = JDT 2456720.5

T 2014 Mar. 1.23693 TT
a 1.8307267

n 0.15036505 Peri
a 3.5024460 Node
e 0.4773005 Incl.
P 6.55

From 76 observations 2007 Mar. 28-Sept

Comet P/2008 A2 (LINEAR)

Epoch 2014 Mar. 4.0 TT = JDT 2456720.5

T 2014 Mar. 3.40065 TT

(2000. 0)
350. 02808
263.67719
25. 20445

a 1.2999176 (2000. 0)

n 0.17180646 Peri. 235.37288
a 3.2046189 Node  312.69085
e 0.5943613 Incl.  18.22656
E 5.74

Sato
P Q
-0. 26419227 +0. 86663375
-0. 85296060 -0. 41478530
-0. 45017848 +0. 27730687

23, mean residual 0”.52.

Sato
P Q
-0. 95976680 +0. 16122991
-0. 00063898 -0. 81997818
-0. 28079759 -0. 54921827

rom 146 observations 2008 Jan. 13-Mar. 6, mean residual 0”.54.
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Comet 52P/Harrington-Abel |
Epoch 2014 Mar. 4.0 TT = JDT 2456720.5

T 2014 Mar. 7.54977 TT

a 1.7131247 (2000. 0)

n 0.12996727 Peri. 139.61450
a 3.8599356 Node  336.85283
e 0.5406336 Incl.  10.23059
E 1.58

Comet P/1998 U3 (Jager)
Epoch 2014 Mar. 4.0 TT = JDT 2456720.5

T 2014 Mar. 14.43959 TT
a 2.1562468

n 0.06481408 Peri
a 6.1379474 Node
e 0.6487023 Incl.
P 15.21

(2000. 0)
180. 72769

303. 42497
19. 05602

From 788 observations 1998 Oct. 24-1999
Comet 17P/Holmes

Epoch 2014 Apr.

T 2014 Mar. 27.48481 TT
a 2.0565454
0. 14310983 Peri
3. 6198430 Node

6. 89

n
a
e 0.4318689
P
F

Incl.

13.0 TT = JDT 2456760.5

(2000. 0)
24. 51392

326. 16498
19. 09151

P
-0. 44973700
+0. 76685335
+0. 45790018

P
-0. 56081894
+0. 76125857
+0. 32552651

Sato

-0. 89042807
-0. 34488004
-0. 29697746

rom 418 observations 1975 Oct. 7-2007 Mar. 14, mean residual 0”. 71
Nongravitational parameters A1l = +0.29, A2 = +0.0155.

Sato

Q
-0. 78181175
-0. 35752029
-0. 51083229

May 11, mean residual 0”. 64.

P
+0. 97593030
-0. 21060844
+0. 05660504

Sato

Q
+0. 12419655
+0. 75009287
+0. 64956594

rom 3574 observations 1964 July 16-2012 Aug. 7, mean residual 0”.63.

Nongravitational parameters A1 = -0.15, A2 = -0.1704.

Comet 117P/Helin-Roman—-Alu

Epoch 2014 Apr.

T 2014 Mar. 27.17635 TT
a 3.0563467

n 0.11888496 Peri
a 4.0962342 Node
e 0.2538643 Incl
P 8.29

From 1935 observations 2003 Nov. 30-2012 June 29, mean residual 0”.70

Comet 119P/Parker—Hartley
Epoch 2014 Apr.

T 2014 Apr. 2.61689 TT
a 3.0265016
0. 11139431 Peri
4.2718680 Node

8.85

rom 652 observations 1986 Sept. 29-2012 Sept. 24, mean residual 0”. 71

n
a
e 0.2925210
P
F

Incl.

13.0 TT = JDT 2456760.5

(2000. 0)

222. 68426
58. 89725
8.69739

13.0 TT = JDT 2456760.5

(2000. 0)

181. 30659

244.10078
5. 19577

P
+0. 19408655
-0. 85432803
-0. 48213486

P
+0. 41624815
+0. 83504077
+0. 35978381

Sato 0

+0. 97240220
+0. 23241812
-0. 02039083

Sato

Q
-0. 90559437
+0. 41618961
+0. 08176213

Nongravitational parameters Al = -13.01, A2 = +5.4015.
Comet 124P/Mrkos

Epoch 2014 Apr.

T 2014 Apr. 9.61162 TT
a 1.6453263

n 0.16319143 Peri
a 3.3164323 Node
e 0.5038867 Incl.
P 6.04

From 595 observations 1991 Mar.

Comet 156P/Russel |-LINEAR
Epoch 2014 Apr.

13.0 TT = JDT 2456760.5

(2000. 0)

183. 71017
0.41468
31. 52903

15-2012

13.0 TT = JDT 2456760.5

T 2014 Apr. 16.56145 TT

a 1.5848632 (2000. 0)

n 0.14466619 Peri. 357.80576
a 3.5938340 Node 38. 98151
e 0.5590049 Incl.  20.77828
E 6. 81
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P
-0. 99747882
-0. 04377013
-0. 05585865

Sept.

P
+0. 79929790
+0. 556660905
+0. 22651543

Sato

+0. 07086388
-0.57237611
-0. 81692344

13, mean residual 0”.60

Sato

-0. 55796119
+0. 54741714
+0. 62370970

rom 74 observations 1986 Sept. 3-2008 Apr. 2, mean residual 0”.55.



Comet 191P/McNaught
Epoch 2014 May 23.0 TT = JDT 2456800.5
T 2014 May 6.21110 TT

a 2.0441689 (2000. 0) P

n 0.14870434 Peri. 274.47487 +0. 92314529
a 3.5284742 Node  106. 40830 +0. 38444960
S g.g§06649 Incl. 8.76317 +0. 00113258

Sato

-0. 35558991
+0. 85271974
+0. 38265501

From 491 observations 2000 Aug. 5-2008 Apr. 7, mean residual 0”.68.

Comet 209P/L INEAR
Epoch 2014 May 23.0 TT = JDT 2456800. 5
T 2014 May 6.32392 TT

a 0.9694574 (2000. 0) P

n 0.19344640 Peri. 152.39307 -0. 78895531
a 2.9609355 Node 62. 82453 -0. 60908001
S 2.8325841 Incl.  21.24339 -0. 08106206

Sato

+0. 52311621
-0. 59660420
-0. 60861553

From 612 observations 2003 Dec. 3-2009 Aug. 15, mean residual 0”.50.

Comet 134P/Kowal-Vavrova
Epoch 2014 May 23.0 TT = JDT 2456800.5
T 2014 May 21.47173 TT

a 2.5713419 (2000. 0) P

n 0.06336324 Peri.  18.58270 -0. 756842302
a 6.2312875 Node  202.12229 -0. 60718150
S 1%.2373498 Incl. 4.34884 -0. 23690747

Sato

Q
+0.65113676
-0. 72179337
-0. 23459594

From 67 observations 1983 May 8-2000 July 31, mean residual 0”.55.

Comet 4P/Faye
Epoch 2014 May 23.0 TT = JDT 2456800.5
T 2014 May 29.63363 TT

Sato

Q
-0. 69520649
+0. 70308552
+0. 14952821

g 1.6550353 (2000. 0) P

n 0.13121121 Peri. 205.06644 +0. 71693230

a 3.8355010 Node 199. 27467 +0. 66319546

S 9.2?84957 Incl. 9. 05001 +0. 21489502

From 3187 observations 1984 Nov. 20-2008 Apr. 29, mean residual 0”.54

Nongravitational parameters A1 = +0.43, A2 = +0.1050.

Comet G/2012 U1 (PANSTARRS)
Epoch 2014 July 2.0 TT = JDT 2456840.5
T 2014 July 5.01109 TT

a 5.2734152 (2000. 0) P

z +0.0005478 Peri.  69.94637 +0. 06947670
+/-0. 0002406 Node 26. 99088 +0. 26689303
e 0.9971111 Incl.  56.37663 +0. 96393929

Sato 0

-0. 92322868
-0. 34949890
+0. 15968507

From 35 observations 2012 Oct. 17-2013 Jan. 7, mean residual 0”.31.

Comet G/2012 K8 (Lemmon)
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5
T 2014 Aug. 19.25937 TT

aq 6.4644158 (2000. 0) P

z -0.0002648 Peri.  75.83254 -0. 03110972
+/-0. 0000277 Node 312.80861 -0. 70305819
e 1.0017096 Incl. 106. 11482 +0. 71045152

From 107 observations 2012 May 30-Oct. 7, mean residual

Comet P/2011 S1 (Gibbs)
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5
T 2014 Aug. 26.27762 TT

g 6.8951786 (2000. 0) p

n 0.03879491 Peri. 193.47996 +0. 61060046

a 8.6421045 Node 218.89869 +0. 73085677

S 2?.%?21413 Incl. 2. 68024 +0. 30498435

From 76 observations 2011 Sept. 6-2012 Nov. 18, mean residual 0”.50.
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Sato 0
-0. 70872195
+0. 51672863
+0. 48031730
0”. 56.

Sato 0

-0. 79139423
+0. 57739687
+0. 20076859



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

T 2014 Aug. 27.61705 TT Sato

a 1.0544226 (2000. 0) P Q

z -0.0002286 Peri. 203.10828 -0. 47150619 +0. 78072270
+/-0. 0000164 Node 317.73866 +0. 87392432 +0. 47592412
e 1.0002411 Incl. 142.42848 +0. 11806010 -0. 40493000

From 415 observations 2012 May 14-2013 Jan. 18, mean residual 0”.54.

Comet P/2008 J2 (Beshore)
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5

T 2014 Aug. 30.30983 TT Sato

a 2.3459322 (2000. 0) P

n 0.15419079 Peri. 132.16423 -0. 63261791 +0. 756382034
a 3.4442693 Node 97.70657 -0. 75287113 -0. 54480774
S 8.%;88883 Incl.  10.32553 -0. 18160301 -0. 36734101

From 479 observations 2008 May 6-Aug. 3, mean residual 0”.56
Comet P/2001 BB50 (LINEAR-NEAT)

Epoch 2014 Sept. 20.0 TT = JDT 2456920.5

T 2014 Sept. 3.67601 TT

a 2.3625959

n 0.07195369 Peri
a 5.724892] Node
e 0.5873117 Incl.
P 13.70

(2000. 0)
193. 47867

351. 18594
10. 36732

P
-0. 99610472
-0. 05447752
-0. 06933669

Sato

+0. 08375568
-0. 83043759
-0. 55077981

From 96 observations 2001 Jan. 21-June 18, mean residual 0”.56

Comet P/2011 S1 (Gibbs)

Epoch 2014 Aug. 11.0 TT = JDT 2456880.5

T 2014 Aug. 26.27757 TT

aq 6.8951787

n 0.03879492 Peri
a 8.6421045 Node
e 0.2021412 Incl.
P 25 .41

(2000. 0)

193. 47996

218. 89869
2. 68024

P
+0. 61060051
+0. 73085673
+0. 30498434

Sato

Q
-0. 79139420
+0. 57739691
+0. 20076861

From 76 observations 2011 Sept. 6-2012 Nov. 18, mean residual 0”.50.

Comet 32P/Comas Sola

Epoch 2014 Oct. 10.0 TT = JDT 2456940.5

T 2014 Oct. 17.58906 TT Sato

g 2.0011951 (2000. 0) P Q

n 0.10291485 Peri. 53.33810 -0. 35118561 -0. 92476059
a 4.5097315 Node 57. 85067 +0. 79429800 -0. 37713843
S 8.2362496 Incl. 9. 96985 +0. 49574121 -0. 05083764
From 1426 observations 1988 Apr. 12-2006 May 30, mean residual 0”.69.

Nongravitational parameters A1 = -1.04, A2 = -0.9082.

Comet C/2013 A1 (Siding Spring)
Epoch 2014 Oct. 25.0 TT = JDT 2456955.5

T 2014 Oct. 24.93637 TT Sato

a 1.3952464 (2000. 0) P Q

z -0.0004677 Peri. 2. 46567 +0. 49026352 -0.56149978
+/-0. 0001522 Node  300.92835 -0. 81236349 -0.57147913
e 1.0006526 Incl. 129.00436 -0. 31576454 +0. 59843931

From 105 observations 2012 Dec. 8-2013 Jan. 21, mean residual 0”.35.

Comet 269P/Jedicke
Epoch 2014 Oct. 30.0 TT = JDT 2456960.5

T 2014 Nov. 14.61038 TT Sato

a 4.0793197 (2000. 0) P Q

n 0.04971064 Peri. 223.36959 -0. 37175917 -0. 92212652
a 7.3254862 Node 248.71671 +0. 88004557 -0. 31333464
S 18.g§31333 Incl. 6. 60225 +0. 29549098 -0. 22694511
From 338 observations 1993 Oct. 12-2012 Nov. 12, mean residual 0”.59.
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Comet 110P/Hartley
Epoch 2014 Dec. 9.0 TT = JDT 2457000.5

T 2014 Dec. 17.78892 TT Sato

g 2.4753693 (2000. 0) P Q

n 0.14362299 Peri. 167.74974 -0. 09941901 -0. 97613608

a 3.6112155 Node 287.71449 +0. 89497751 -0. 00292072

S g.gé45329 Incl. 11. 69344 +0. 43489207 -0.21714010
From 1232 observations 1988 Feb. 19-2009 Apr. 29, mean residual 0”.69

Nongravitational parameters A1l = -0.63, A2 = -0.3594.
Comet 44P/Reinmuth

Epoch 2015 Mar.

19.0 TT = JDT 2457100.5

T 2015 Mar. 24.15108 TT Sato

g 2.1186296 (2000. 0) P Q

n 0.13880667 Peri. 58. 28141 +0. 96046012 +0. 26041073
a 3.6942745 Node 286. 46585 -0. 27729378 +0. 86295969
S 9.?%65100 Incl. 5. 89549 -0. 02499038 +0. 43299749
From 732 observations 1987 Apr. 11-2010 Feb. 7, mean residual 0. 75.

Nongravitational parameters A1 = +0.17, A2 = +0.0523.

Comet /2012 F3 (PANSTARRS)

Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 2.36023 TT Sato

a 3.4921206 (2000. 0) P Q

z -0.0007561 Peri. 103.37938 -0. 02959111 +0. 99823426
+/-0. 0003197 Node  164.64292 -0. 97576153 -0.01767076
e 1.0026403 Incl.  11.21431 -0. 21682667 -0. 05671079

From 21 observations 2012 Jan. 19-Apr. 10, mean residual 0”.36
Comet 174P/(60558) Echeclus

Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 22.52998 TT Sato

g 5.8170598 (2000. 0) P Q

n 0.02822877 Peri. 162.93327 +0. 915563927 +0. 40213253
a 10.6825453 Node  173. 33522 -0. 37731554 +0. 86619963
S 32.3354613 Incl. 4.34372 -0. 13935861 +0. 29662708

From 349 observations 1979 Sept. 23-2012 Aug

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

19, mean residual 07.48

T 2015 July 11.99114 TT Sato

a 1.2373503 (2000. 0) P Q

n 0.18446983 Peri. 356.40945 +0. 88228036 -0. 40400461
a 3.0562285 Node 31.21293 +0. 44266263 +0. 53753832
S 2.2251382 Incl.  27.78633 +0. 16009733 +0. 74015730

From 1410 observations 1990 Mar. 23-2012 Apr. 21, mean residual 07.43

Comet 10P/Tempel
Epoch 2015 Nov.

14.0 TT = JDT 2457340.5

T 2015 Nov. 14.25668 TT Sato

g 1.4176465 (2000. 0) P Q

n 0.18374465 Peri. 195.54606 +0. 68126480 +0. 70844652
a 3.0642645 Node 117.80528 -0. 64745510 +0. 70063633
S g.gg73616 Incl. 12. 02886 -0. 34158478 +0. 08492505
From 2761 observations 1951 June 1-2012 Jan. 22, mean residual 0”.69.

Nongravitational parameters A1 = +0.06, A2 = -0.0023.

Comet G/2011 KP36 (Spacewatch)

Epoch 2016 May 12.0 TT = JDT 2457520.5

T 2016 May 27.94006 TT Sato

a 4.8851364 (2000. 0) P

n 0.00417909 Peri. 180.60901 +0. 99448291 +0. 09801973
a 38.1722687 Node  173.40603 -0. 09481481 +0. 99230739
S 23?.3120239 Incl.  18.98719 -0. 04487653 +0. 07561869

From 130 observations 2011 May 21-2012 Aug. 26, mean residual 0”.37
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Comet 172P/Yeung

Epoch 2017 Mar. 28.0 TT = JDT 2457840.5

T 2017 Mar. 13.09257 TT Sato

g 3.3369160 (2000. 0) P

n 0.11414356 Peri. 209.12670 -0. 50454159 +0.85757144
a 4.2088983 Node 30. 88978 -0. 74961740 -0.37761333
S g.%g71759 Incl.  11.23726 -0. 42838248 -0. 34925550

From 358 observations 1993 Oct. 20-2012

Comet G/2010 U3 (Boattini)

Epoch 2019 Feb. 26.0 TT = JDT 2458540.5

Nov. 20, mean residual 0”.56

T 2019 Feb. 26.88212 TT Sato

a 8.4456807 (2000. 0) P

z +0.0002108 Peri.  88.09022 -0. 36209619 -0. 74302679
+/-0. 0000097 Node  43.06773 +0. 07250666 -0. 62444458
e 0.9982200 Incl.  55.51228 +0. 92931649 -0. 24079071

From 152 observations 2010 Oct. 31-2012

Comet 29P/Schwassmann-Wachmann

Epoch 2019 Feb. 26.0 TT = JDT 2458540.5

Dec. 10, mean residual 0. 68.

T 2019 Mar. 7.81985 TT Sato

g 5.7668178 (2000. 0) P

n 0.06663118 Peri. 47.77793 +0. 99270083 -0. 00965187

a 6.0258418 Node 312. 39581 -0. 05127949 +0. 86841974

S 12.%29855 Incl. 9. 36847 +0. 10915802 +0. 49573582
From 17759 observations 1902 Mar. 5-2012 Aug. 15, mean residual 0”. 68

References:

Comet 213P/Van Ness
Epoch 2011 June 8.0 TT = JDT 2455720.5

T 2011 June 16.25145 TT Sato

a 2.1225439 (2000. 0) P Q

n 0.15574022 Peri. 3. 32791 +0. 71866533 +0. 68296310
a 3.4213870 Node 312.67253 -0. 64201120 +0. 57950905
S 2.3596247 Incl. 10. 23933 -0. 26709880 +0. 44466917
From 2972 observations 2005 Aug. 4-2012 Feb. 3, mean residual 0”.52.

Nongravitational parameters Al = +1.37, A2 = -1.5591

Comet 189P/NEAT
Epoch 2012 July 12.0 TT = JDT 2456120.5

T 2012 July 20.42804 TT Sato

q 1.1772262 (2000. 0) P

n 0.19755613 Peri. 15. 35497 +0. 44567898 +0. 82796151

a 2.9197278 Node 282.15324 -0. 85362907 +0. 27855808

S 2.8868028 Incl. 20. 37546 -0. 26960650 +0. 48670846
From 1308 observations 2002 July 30-2012 Oct. 15, mean residual 0”.68

Nongravitational parameters A1 = -0.11, A2 = -0.0105.

Comet P/2012 03 (McNaught)
Epoch 2012 Aug. 21.0 TT = JDT 2456160.5

T 2012 Aug. 16.07192 TT Sato

a 1.5994442 (2000. 0) P

n 0.10140605 Peri. 343.64990 +0. 77777449 +0. 61867033
a 4.5543543 Node  336.99639 -0. 54019806 +0. 56769745
S 8.9388099 Incl.  16.49660 -0. 32132991 +0. 54310830

From 299 observations 2012 July 23-Dec

Comet C/2012 CH17 (MOSS)

12, mean residual 0”.53.

Epoch 2012 Sept. 30.0 TT = JDT 2456200. 5

T 2012 Sept. 28.21541 TT

a 1.2961402 (2000. 0)

z -0.0000184 Peri. 137.99184
+/-0. 0000062 Node  125.98109
e 1.0000239 Incl.  27.74368

P
-0. 04274085
-0. 99486299
-0. 09176519

Sato

+0. 925634820
-0.00478767
-0. 37908811

From 596 observations 2012 Feb. 2-July 21, mean residual 0”.66
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Comet P/2012 K3 (Gibbs)
Epoch 2012 Sept. 30.0 TT = JDT 2456200.5

From 136 observations 2012 May 21-Sept

Comet P/1999 R028 (LONEOS)

Epoch 2012 Dec.

19.0 TT = JDT 2456280.5

T 2012 Sept. 30.33730 TT Sato

a 2.0768597 (2000. 0) P Q

n 0.14326574 Peri. 172.30293 +0. 47516364 +0. 86022035
a 3.6172164 Node  125.88049 -0. 81896939 +0. 50926520
S g.g§58404 Incl.  13.20163 -0. 32172761 -0. 02588269

9, mean residual 0”.56.

T 2012 Dec. 21.14083 TT Sato

a 1.2194371 (2000. 0) P

n 0.14959253 Peri. 220.08331 +0. 98581232 -0. 15025692
a 3.5144938 Node  148.32108 +0. 16545810 +0. 94489247
S 2.2830263 Incl. 8.19007 -0. 02824353 +0. 29086265

From 108 observations 1999 Sept. 7-Nov. 13, mean residual 07.72

Comet 83D/Russel |
Epoch 2013 Nov. 4.0 TT = JDT 2456600.5

T 2013 Nov. 6.81770 TT Sato

a 2.1393985 (2000. 0) P Q

n 0.13093278 Peri. 334.15886 -0. 92134262 +0. 31936341
a 3.8409365 Node  226. 36905 -0. 28188802 -0. 94148465
S 9.@%30008 Incl.  17.83340 -0. 26770677 -0.10776671

From 15 observations 1979 June 24-1985 June 17, mean residual 0. 61
Comet P/2005 L4 (Christensen)

Epoch 2014 Jan. 3.0 TT = JDT 2456660. 5

T 2014 Jan. 6.33488 TT Sato

a 2.3760492 (2000. 0) P Q

n 0.11772135 Peri.  24.86785 +0. 60900856 +0. 74053721
a 4.1231826 Node  283. 95299 -0. 76786308 +0. 46071700
S g.§%37342 Incl.  17.02196 -0. 19873317 +0. 48922846

From 102 observations 2005 June 3-2006 Jan. 7, mean residual 0”.47.
Comet P/2007 R2 (Gibbs)

Epoch 2014 Jan. 3.0 TT = JDT 2456660. 5

T 2014 Jan. 14.74172 TT Sato

a 1.4667458 (2000. 0) P Q

n 0.15456159 Peri. 353.21109 +0. 99939634 -0. 03453326
a 3.4387585 Node 8.71061 +0. 03293098 +0. 90681757
S g.g§34665 Incl. 1.42700 +0. 01106869 +0. 42010635

From 161 observations 2007 Sept. 10-Dec. 1, mean residual 0”.71.

Comet P/2001 Q11 (NEAT)
Epoch 2014 May 3.0 TT = JDT 2456780.5

T 2014 Apr. 23.09182 TT Sato

a 1.9543753 (2000. 0) P Q

n 0.15385492 Peri. 207.39501 +0. 975630971 +0. 10342947
a 3.4492801 Node  144.91934 -0. 08108301 +0. 98954854
S 2.1?33962 Incl.  19.84677 -0. 20541791 +0. 10047903

From 21 observations 2001 Aug

Comet 75D/Kohoutek
Epoch 2014 July 2.0 TT = JDT 2456840.5

18-Dec. 13, mean residual 0. 48.

T 2014 July 3.34808 TT Sato

q 1.7848972 (2000. 0) P Q

n 0.14790721 Peri. 175.67048 +0. 08215905 -0. 99129365
a 3.5411405 Node 269.59381 +0. 91126265 +0. 11652501
S g.g859541 Incl. 5.90588 +0. 40354712 -0. 06130918
From 55 observations 1980 Sept. 16-1988 May 19, mean residual 0. 88.

Nongravitational parameters Al = +2.94, A2 = -1.0403.
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72D/Denning-Fujikawa
Epoch 2014 July 2.0 TT = JDT 2456840.5

T 2014 July 11.41981 TT Sato

a 0.7841901 (2000. 0) P Q

n 0.10923031 Peri. 337.84064 +0. 96763863 -0. 23421112
a 4.3341832 Node 36. 11588 +0. 24876163 +0. 82292687
S 8.8;90685 Incl. 9. 16859 +0. 04234545 +0. 51762584

From 28 observations 1881-1978, mean residual 17.83. Nongravitational
parameters Al = -0.03, A2 = +0.0238
From Muraoka's orbit (CHB 2005)

Comet P/2003 03 (LINEAR)
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5

T 2014 July 24.69346 TT Sato

a 1.2531831 (2000. 0) P Q

n 0.17970917 Peri. 0. 74774 +0. 95213651 +0. 30216712
a 3.1099678 Node 341.46184 -0. 28119797 +0. 80663907
S g.gg70431 Incl. 8. 34878 -0. 11984896 +0. 50796500

From 260 observations 2003 July 30-Dec. 15, mean residual 0”. 64

Comet P/2008 Q2 (Ory)
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5

T 2014 Aug. 24.55388 TT Sato

a 1.3817597 (2000. 0) P Q

n 0.16882890 Peri. 329.72099 +0. 86200737 -0. 50516169
a 3.2421880 Node 60. 67885 +0. 47417289 +0. 77438908
S 2.3138187 Incl. 2.75398 +0. 17917410 +0. 38096354

From 1016 observations 2008 Aug. 27-2009 Mar. 24, mean residual 0”.50

Comet 2003 WY25 = ? D/1819 W1 (Blanpain)
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5

T 2014 Aug. 27.69828 TT Sato

a 0.9609057 (2000. 0) P Q

n 0.18531536 Peri. 9. 84981 +0. 19525878 -0. 97604927
a 3.0469250 Node 68. 93975 +0. 89268287 +0. 13636412
S 2.2346310 Incl. 5. 89999 +0. 40619121 +0. 16950706

From 254 observations 2003 Oct. 25-2004 Mar. 20, mean residual 0”. 61

Comet ? D/1819 W1 (Blanpain) = ? 2003 WY25 [Orbit 3]
Epoch 2014 Aug. 11.0 TT = JDT 2456880.5

T 2014 Aug. 28.10421 TT Sato

a 0.9608629 (2000. 0) P Q

n 0.18530009 Peri. 9.85121 +0. 19525587 -0. 97604990
a 3.0470924 Node 68. 93853 +0. 89268236 +0. 13636128
S 2.2346624 Incl. 5. 90001 +0. 40619373 +0. 16950572

From 282 observations 1819-2004, weighting mean residual 1”.01
Nongravitational parameters A1 = +0.08, A2 = -0.0193.
From Muraoka's orbit (CHB 2009)

Comet P/2007 H1 (McNaught) [Orbit 1]
Epoch 2014 Sept. 20.0 TT = JDT 2456920. 5

T 2014 Sept. 2.69747 TT Sato

a 2.2894874 (2000. 0) P Q

n 0.13997489 Peri. 202.85985 +0. 97012503 +0. 21085981
a 3.6736910 Node  144.29326 -0. 17841342 +0. 95520338
S 9.8167882 Incl.  11.86320 -0. 16439612 +0. 20766475

From 1065 observations 2006 Apr. 25-2009 Jan. 31, mean residual 07.59.

Comet P/2007 H1 (McNaught) [Orbit 2]
Epoch 2014 Sept. 20.0 TT = JDT 2456920. 5

T 2014 Sept. 2.71529 TT Sato

q 2.2894920 (2000. 0) P Q

n 0.13997405 Peri. 202.86066 +0. 97012811 +0. 21084563

a 3.6737058 Node 144.29328 -0. 17839948 +0. 95520601

S 9.8167895 Incl. 11. 86321 -0. 16439307 +0. 20766702

From 1062 observations 2007 Apr. 17-2008 Feb. 8, mean residual 0”.57
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Comet P/2000 QJ46 (LINEAR)

Epoch 2014 Dec. 9.0 TT = JDT 2457000. 5

T 2014 Dec. 21.27903 TT

a 1.8891010

n 0.07053418 Peri
a 5.8014468 Node
e 0.6743741 Incl.
P 13.97

(2000. 0)

222.15576

158. 08936
4.42615

P
+0. 93747388
+0. 33638209
+0. 08938574

Sato

-0. 34686219
+0. 88167604
+0. 31989684

From 25 observations 2000 Aug. 24-Nov. 19, mean residual 0”.66
Comet P/2006 R2 (Christensen)

Epoch 2015 Jan. 18.0 TT = JDT 2457040.5

T 2014 Dec. 29.20895 TT

a 3.0542448 (2000. 0)

n 0.11534005 Peri. 189.09112
a 4.1797403 Node  139.06757
e 0.2692740 Incl.  16.30071
E 8.55

P
+0. 84525826
-0.47093162
-0. 25251115

Sato

+0. 50170577
+0. 86206416
+0.07167076

rom 131 observations 2006 Aug. 30-2007 Jan. 8, mean residual 0”.68.
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Comet 95P/(2060) Chiron

Epoch = 2013 July 7.0 1T

T =1996 Jan. 31.60731 TT

Peri. = 339. 31971 e = 0.3806362
Node = 209.34553 2000.0 a = 13.6503204 AU
Incl. = 6.93055 n=0.01954294

q = 8.4545143 AU P = 50.43 years

H= 58, G=0.15

Oh TT R.A. (2000) Decl. Delta r Daily motion V

2013/14 h m o m ,

Jan. 8 22 24.12 -04 25.2 18.024 17.390 +0.20 +0.9 18.5
Jan. 18 22 26.08 -04 16.4 18.152 17.400 +0.21 +1.0 18.5
Jan. 28 22 28.22 -04 06.1 18.259 17.409 +0.23 +1.2 18.5
Feb. 7 22 30.50 -03 54.4 18.341 17.419 +0.24 +1.3 18.5
Feb. 17 22 32.88 -03 41.6 18.396 17.429 +0.24 +1.4 18.4
Feb. 27 22 35.28 -03 28.0 18.424 17.438 +0.24 +1.4 18.4
Mar. 9 22 37.68 -03 13.9 18.425 17.448 +0.23 +1.4 18.4
Mar. 19 22 40.01 -02 59.6 18.398 17.457 +0.22 +1.4 18.5
Mar. 29 22 42.24 -02 45.5 18.344 17.466 +0.21 +1.4 18.5
Apr. 8 22 44.31 -02 31.8 18.267 17.476 +0.19 +1.3 18.6
Apr. 18 22 46.19 -02 18.9 18.167 17.485 +0.16 +1.2 18.6
Apr. 28 22 47.83 -02 07.0 18.048 17.495 +0.14 +1.1 18.6
May 8 22 49.21 -01 56.4 17.914 17.504 +0.11 +0.9 18.6
May 18 22 50.29 -01 47.3 17.767 17.513 +0.0 +0.7 18.6
May 28 22 51.05 -01 40.1 17.613 17.522 +0.04 +0.5 18.6
June 7 22 51.47 -01 34.7 17.456 17.531 +0.01 +0.3 18.6
June 17 22 51.56 -01 31.5 17.300 17.541 -0.03 +0.1 18.5
June 27 22 51.30 -01 30.5 17.149 17.550 -0.06 -0.1 18.5
July 7 2250.71 -01 31.6 17.010 17.559 -0.09 -0.3 18.5
July 17 22 49.82 -01 35.0 16.885 17.568 -0.12 -0.5 18.4
July 27 22 48.65 -01 40.4 16.779 17.577 -0.14 -0.7 18.4
Aug. 6 22 47.25 -01 47.7 16.696 17.586 -0.16 0.9 18.3
Aug. 16 22 45.67 -01 56.5 16.639 17.595 -0.17 -1.0 18.3
Aug. 26 22 43.98 -02 06.7 16.609 17.604 -0.17 -1.1 18.2
Sept. 5 22 42.24 -02 17.7 16.609 17.613 -0.17 -1.1 18.2
Sept. 15 22 40.53 -02 29.2 16.639 17.622 -0.16 -1.1 18.3
Sept.25 22 38.91 -02 40.7 16.698 17.630 -0.15 -1.1 18.3
Oct. 5 22 37.46 -02 51.8 16.786 17.639 -0.12 -1.0 18.4
Oct. 15 22 36.23 -03 01.9 16.899 17.648 -0.10 -0.9 18.4
Oct. 25 22 35.28 -03 10.8 17.034 17.657 -0.06 -0.7 18.5
Nov. 4 22 34.64 -03 18.1 17.187 17.665 -0.03 -0.5 18.5
Nov. 14 22 34.35 -03 23.6 17.355 17.674 +0.01 -0.3 18.5
Nov. 24 22 34.42 -03 27.0 17.531 17.683 +0.04 -0.1 18.6
Dec. 4 22 34.85-03 28.2 17.711 17.691 +0.08 +0.1 18.6
Dec. 14 22 35.64 -03 27.2 17.890 17.700 +0.11 +0.3 18.6
Dec. 24 22 36.75 -03 24.0 18.062 17.709 +0.14 +0.5 18.6
Jan. 3 22 38.17 -03 18.7 18.223 17.717 +0.17 +0.7 18.6
Jan. 13 22 39.86 -03 11.4 18.369 17.726 +0.19 +0.9 18.6
Jan. 23 22 41.77 -03 02.3 18.495 17.734 +0. +1.1 18.6
Feb. 2 22 43.87 -02 51.7 18.599 17.742 +0.22 +1.2 18.6
Feb. 12 22 46.10 -02 39.8 18.678 17.751 +0.23 +1.3 18.6
Feb. 22 22 48.41 -02 26.9 18.730 17.759 +0.23 +1.4 18.5
Mar. 4 22 50.76 -02 13.2 18.755 17.767 +0.23 +1.4 18.5
Mar. 14 22 53.09 -01 59.1 18.752 17.776 +0.23 +1.4 18.5
Mar. 24 22 55.36 -01 45.0 18.722 17.784 +0.22 +1.4 18.6
Apr. 3 22 57.52 -01 31.0 18.666 17.792 +0.20 +1.3 18.6
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Comet C/2005 L3 (McNaught)
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Comet P/2010 T020 (LINEAR-Grauer)

Epoch = 2013 July 7.0 1T
T =2009 Feb. 17.10988 TT
Peri. = 269. 37557 e =
Node = 43.82707 2000.0 a-=
Incl. = 2.50107 n =
q = 5.3623036 AU P=
ml = 3.0 +5 log(Delta) + 17.5 log(r)
Oh TT  R.A. (2000) Decl. Delta r Daily
2013/14 h m o m
Jan. 8 03 27.69 +19 45.7 5.197 5.840 -0.10
Jan. 18 03 26.70 +19 42.7 5.340 5.845 +0.02
Jan. 28 03 26.95 +19 43.9 5.496 5.849 +0.14
Feb. 7 03 28.38 +19 49.2 5.659 5.853 +0.26
Feb. 17 03 30.96 +19 58.5 5.826 5.858 +0.36
Feb. 27 03 34.60 +20 11.2 5.991 5.862 +0.46
Mar. 9 03 39.17 +20 26.8 6.150 5.867 +0.54
Mar. 19 03 44.60 +20 44.7 6.301 5.871 +0.62
Mar. 29 03 50.75 +21 04.3 6.440 5.875 +0.68
Apr. 8 03 57.53 +21 24.8 6.564 5.880 +0.73
Apr. 18 04 04.84 +21 45.9 6.672 5.884 +0.77
Apr. 28 04 12.57 +22 06.9 6.762 5.888 +0.81
May 8 04 20.63 +22 27.5 6.832 5.892 +0.83
May 18 04 28.94 +22 47.2 6.882 5.896 +0.85
May 28 04 37.40 +23 05.7 6.910 5.901 +0.85
June 7 04 45.93 +23 22.8 6.918 5.905 +0.85
June 17 04 54.45 +23 38.4 6.904 5.909 +0.84
June 27 05 02.86 +23 52.3 6.869 5.913 +0.82
July 7 0511.09 +24 04.6 6.814 5.917 +0.79
July 17 05 19.03 +24 15.1  6.739 5.921 +0.76
July 27 05 26.59 +24 24.1 6.646 5.925 +0.71
Aug. 6 05 33.68 +24 31.7 6.537 5.929 +0.65
Aug. 16 05 40.19 +24 38.1 6.413 5.933 +0.58
Aug. 26 05 46.00 +24 43.5 6.277 5.937 +0.50
Sept. 5 05 51.01 +24 48.2 6.131 5.941 +0.41
Sept.15 05 55.09 +24 52.5 5.978 5.944 +0.31
Sept.25 05 58.14 +24 56.6 5.823 5.948 +0.19
Oct. 5 06 00.07 +25 00.6 5.668 5.952 +0.07
Oct. 15 06 00.78 +25 04.7 5.519 5.956 -0.05
Oct. 25 06 00.24 +25 08.9 5.380 5.960 -0.18
Nov. 4 05 58.45 +2512.9 5.255 5.963 -0.30
Nov. 14 05 55.48 +25 16.4 5.151 5.967 -0.40
Nov. 24 05 51.49 +25 19.2 5.070 5.970 -0.48
Dec. 4 05 46.72 +25 20.8 5.018 5.974 -0.52
Dec. 14 05 41.47 +25 21.0 4.996 5.978 -0.54
Dec. 24 05 36.11 +25 19.7 5.005 5.981 -0.51
Jan. 3 05 31.01 +25 17.2 5.046 5.985 -0.45
Jan. 13 05 26.51 +25 13.7 5.117 5.988 -0.36
Jan. 23 05 22.90 +25 10.0 5.215 5.991 -0.25
Feb. 2 05 20.39 +25 06.4 5.336 5.995 -0.13
Feb. 12 05 19.10 +25 03.6 5.475 5.998 0.00
Feb. 22 05 19.08 +25 01.7 5.627 6.001 +0.12
Mar. 4 05 20.30 +25 01.0 5.788 6.004 +0.24
Mar. 14 05 22.71 +25 01.2 5.952 6.008 +0.35
Mar. 24 05 26.22 +25 02.4 6.116 6.011 +0.45
Apr. 3 0530.72 +25 04.1 6.275 6.014 +0.54
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Comet C/2006 W3 (Christensen)
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet
Epoch
T
Peri.

Node
Incl.

a
ml =

m

74P/Smirnova—Chernykh

2013 July IT
2009 July 27.10378 TT
86. 53968
11.08152
6. 65095
3.5473624 AU

1.0

2000.0

6.8 +5 log(Delta) + 12.5 log(r (t-180))
R. A. (2000) Decl.

.59 05
.56 04
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Gl CICICICIOT . CICTCICTIOT ARADEAD ADRWWLW WWWWW HEADE DACICICT CICICICIOT  CICICIGIOT
oy
> hARAAERE ARBREE BABBEDR AbRBAED BAbAEBRE BAARRE BREBRERE BAABEE BAbhbAED

Daily motion
m ,

+0.99 +4.3
+1.00 +4.5
+1.01 +4.6
+1.00 +4.7
+0.99 +4.7
+0.96 +4.6
+0.93 +4.5
+0.90 +4.3
+0.85 +4.0
+0.80 +3.7
+0.74 +3.3
+0.67 +2.8
+0.59 +2.2
+0.50 +1.6
+0.40 +0.9
+0.28 +0.1
+0.16 -0.7
+0.03 -1.5
-0.10 -2.3
-0.23 -2.9
-0.35 -3.5
-0.45 -3.8
-0.53 -3.8
-0.56 -3.5
-0.56 -3.0
-0.52 -2.3
-0.44 -1.5
-0.32 -0.6
-0.20 +0.4
-0.06 +1.2
+0.08 +2.0
+0.21 +2.8
+0.34 +3.4
+0.45 +4.0
+0.54 +4.5
+0.63 +4.9
+0.70 +5.2
+0.76 +5.5
+0.80 +5.7
+0.84 +5.9
+0.87 +6.0
+0.89 +6.0
+0.90 +6.0
+0.90 +5.9
+0.90 +5.8
+0.89 +5.6
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e = 0.1481112
a= 4.1641144 AU
n= 0.11598988
P= 8.50 years
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet 65P/Gunn

Epoch = 2013 July
T = 2010 Mar.
Peri. = 207.47800
Node = 67.28297
Incl. = 9.97400
q =

1.0
19. 04810

2000.0

2.7019408 AU

IT
1T

ml = 7.0+ 5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl.

m °
03 51.76 +20
03 49.39 +20
03 48.62 +20
03 49.42 +20
03 51.69 +21

03 55.32 +21
04 00.16 +21
04 06.07 +22
04 12.90 +22
04 20.53 +22

04 28.82 +23
04 37.67 +23
04 46.95 +24
04 56.58 +24
05 06.45 +24

05 16.48 +25
05 26.58 +25
05 36.64 +25
05 46.60 +25
05 56.34 +25

06 05.78 +26
06 14.82 +26
06 23.34 +26
06 31.22 +26
06 38.36 +26

06 44.59 +26
06 49.80 +26
06 53.82 +26
06 56.50 +27
06 57.71 +27

06 57.35 +21
06 55.34 +2]
06 51.74 +28
06 46.67 +28
06 40.41 +29

06 33.36 +29
06 26.02 +29
06 18.95 +29
06 12.66 +29
06 07.55 +29

06 03.94 +29
06 01.98 +29
06 01.69 +29
06 03.03 +29
06 05.89 +29

06 10.14 +29

33.
35.
41.
91.
06.

— OO WWOHIOW OO—OWI OCIOOS O0CILWN

NORRNO

Gl WOCIOIR OOORCIO owWwoIN—

Delta

& hARAERE AR ARERE BABRRRCT CICICICICT CICICICICT CICICICICT . CICIOCTRE A
o
©
>
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S
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w
> PAhEEAR BAERRE ARBBE ABRBAAE BRBAARERE BARRE ARBRBE ABRBAE BRBRAERE

Daily motion
m ,

-0.24 +0.2
-0.08 +0.6
+0.08 +1.0
+0.23 +1.4
+0.36 +1.8
+0.48 +2.0
+0.59 +2.2
+0.68 +2.4
+0.76 +2.4
+0.83 +2.4
+0.88 +2.4
+0.93 +2.3
+0.96 +2.1
+0.99 +2.0
+1.00 +1.8
+1.01 +1.6
+1.01 +1.4
+1.00 +1.2
+0.97 +1.0
+0.94 +0.8
+0.90 +0.7
+0.85 +0.6
+0.79 +0.6
+0.71 +0.6
+0.62 +0.7
+0.52 +0.8
+0.40 +1.0
+0.27 +1.3
+0.12 +1.5
-0.04 +1.8
-0.20 +2.0
-0.36 +2.1
-0.51 +2.2
-0.63 +2.0
-0.70 +1.7
-0.73 +1.3
-0.71 +0.9
-0.63 +0.4
-0.51 +0.1
-0.36 -0.2
-0.20 -0.4
-0.03 -0.5
+0.13 -0.5
+0.29 -0.6
+0.42 -0.6
+0.55 -0.6
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e = 0.2885046
a= 3.7975520 AU
n= 0.13318290
P= 1740 years

NWWWh AR BAPRLWLWN N—=OOVCO oOIoOIh

OOWWOWOoO~] IO OO~ O©OOo——

—_

—_—— —_—

—_
VOO—=N WhAOII OoOOCILWN—

PN POOON MO

-
©

.. ""o
—— O OCIC1I00T

—OON~] JOION) OOOOW~] WOoOOR~ PpboyOON

W NOI—=NOY A~OoIOY©OO



Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N — N — N —_ N — N — N — N — N —_ N — N — N —

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet
Epoch
T

Peri.

Node

Incl.

a

m1

P/2011 P1 (McNaught)

2013 July
2010 July
348. 46822
4.70883
9. 64685
5.0307295 AU

1.0
18. 59903

2000.0

IT
1T

USoO OD

4.0 +5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

.36 +26
.47 +26
.16 +26
.24 +26
.89 +26

.63 +26
.31 +26
.01 +26
.43 +26
.53 +26

.19 +26
.33 +21
.82 +21]
.99 +27
.54 +2]

.99 +27
.64 +27
.60 +28
.40 +28
.95 +28

.16 +28
.93 +28
.16 +28
11 +28
.66 +28

.11 +28
.84 +28
.96 +29
.99 +29
.91 +29

.69 +29
.39 +29
.13 +29
.07 +29
4T +29

.61 +29
.81 +29
.31 +29
.58 +29
.63 +29

.69 +29
.83 +29
.06 +29
.36 +29
.67 +29

.91 +28

51
40.

25.
22.
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0.3287794

7.4948974 AU

0.04803475

20. 52 years

motion mil
-1.1 19.6
-0.9 19.7
-0.6 19.8
-0.3 19.9
0.0 20.0
+0.3 20.1
+0.5 20.1
+0.7 20.2
+0.9 20.3
+1.0 20.4
+1.0 20.4
+1.0 20.5
+1.0 20.5
+1.0 20.6
+0.9 20.6
+0.9 20.7
+0.8 20.7
+0.7 20.7
+0.7 20.7
+0.6 20.7
+0.6 20.7
+0.5 20.7
+0.5 20.7
+0.6 20.7
+0.6 20.7
+0.7 20.7
+0.7 20.7
+0.8 20.6
+0.9 20.6
+0.9 20.6
+0.9 20.6
+0.8 20.6
+0.6 20.6
+0.4 20.6
+0.2 20.6
-0.1 20.6
-0.3 20.6
-0.5 20.7
-0.7 20.7
-0.8 20.8
-0.8 20.9
-0.8 20.9
-0.8 21.0
-0.7 21.1
-0.7 21.2
-0.6 21.2
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet

Epoch
T

Peri.
Node
Incl.

m

215P/NEAT

236.
12.

= 2013 July
2010 Sept.
43554
74.50910
39872
3.2879630 AU

1.0
8. 62411

2000.0

IT
1T

5.2 + 5 log(Delta) + 17.5 log(r)
R. A. (2000) Decl.

90 +20°

.42 +20
.99 +20 22
.38 +20
.11 420

.46 +21
.48 +21
.61 +22
.12 +22
.65 +23

.29 +23
.51 +23
.19 +24
.24 +24
.0b +24

.03 +25
.99 +25
.14 +25
.99 +25
.86 +25

.84 +26
.45 +26
.91 +26
.11 426
.94 +26

.94 +26
.97 +26
.90 +26
.91 +26
.85 +27

.63 +21
.81 +27
.39 +28
.44 +28
.15 +29

.86 +29
.99 +30
.07 +30
.62 +30
.11 430

.89 +30
.18 +30
.09 +30
.63 +30
.69 +30

.17 +30

00
10.

39.
58.

Delta
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Daily motion
m ,

-0.25 +0.9
-0.08 +1.3
+0.08 +1.6
+0.23 +1.9
+0.37 +2.2
+0.50 +2.4
+0.61 +2.6
+0.71 +2.6
+0.79 +2.6
+0.86 +2.6
+0.92 +2.5
+0.97 +2.3
+1.00 +2.1
+1.03 +1.9
+1.05 +1.7
+1.06 +1.5
+1.05 +1.2
+1.05 +1.0
+1.03 +0.8
+1.00 +0.7
+0.96 +0.5
+0.91 +0.4
+0.85 +0.4
+0.78 +0.5
+0.70 +0.6
+0.60 +0.7
+0.49 +1.0
+0.37 +1.3
+0.23 +1.6
+0.08 +2.0
-0.08 +2.3
-0.24 +2.6
-0.40 +2.8
-0.53 +2.8
-0.63 +2.6
-0.69 +2.3
-0.69 +1.8
-0.64 +1.3
-0.55 +0.7
-0.42 +0.3
-0.27 0.1
-0.11 -0.4
+0.05 -0.6
+0.21 0.7
+0.35 -0.8
+0.47 -0.9
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e = 0.2180505
a= 4.2048278 AU
n= 0.11430935
P= 8.62 years
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.
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Daily motion
m

Comet C/2008 FK75 (Lemmon-Siding Spring)
Epoch = 2013 July 7.0 1T
T =2010 Sept. 29.17604 TT
Peri. = 80.49336

Node = 218.26789 2000.0
Incl. = 61.18209

q = 4.5150977 AU

e = 1.0008954

ml = 7.2 +5 log(Delta) + 7.5 log(r)
RhA.(ZOOO) Decl. Delta r

m o s

00 52.19 +23 42.5 7.656 7.779
00 54.89 +23 08.0 7.875 7.836
00 58.25 +22 40.8 8.093 7.892
01 02.20 +22 20.3 8.304 7.949
01 06.64 +22 05.9 8.505 8.006
01 11.48 +21 57.1 8.692 8.063
01 16.61 +21 53.0 8.862 8.119
01 21.98 +21 53.0 9.012 8.176
01 27.48 +21 56.4 9.141 8.233
01 33.04 +22 02.3 9.247 8.290
01 38.59 +22 10.2 9.329 8.347
01 44.04 +22 19.4 9.386 8.405
01 49.34 +22 29.4 9.419 8.462
01 54.41 +22 39.5 9.428 8.519
01 59.18 +22 49.2 9.415 8.576
02 03.57 +22 58.0 9.379 8.633
02 07.53 +23 05.5 9.325 8.690
02 10.98 +23 11.2 9.253 8.748
02 13.85 +23 14.6 9.167 8.805
02 16.10 +23 15.2 9.070 8.862
02 17.66 +23 12.7 8.966 8.920
02 18.50 +23 06.6 8.858 8.977
02 18.59 +22 56.5 8.753 9.034
02 17.93 +22 42.1 8.653 9.091
02 16.55 +22 23.2 8.565 9.149
02 14.51 +21 59.7 8.493 9.206
02 11.90 +21 31.9 8.441 9.263
02 08.83 +20 59.9 8.415 9.320
02 05.47 +20 24.6 8.416 9.378
02 01.98 +19 46.7 8.449 9.435
01 58.54 +19 07.4 8.513 9.492
01 55.33 +18 27.8 8.610 9.549
01 52.50 +17 49.3 8.737 9.607
01 50.17 +17 12.8 8.892 9.664
01 48.45 +16 39.5 9.072 9.721
01 47.39 +16 10.0 9.271 9.778
01 47.02 +15 44.9 9.485 9.835
01 47.34 +15 24.3 9.709 9.892
01 48.32 +15 08.2 9.937 9.949
01 49.92 +14 56.5 10.165 10. 006
01 52.07 +14 48.8 10.386 10.063
01 54.72 +14 44.8 10.597 10.120
01 57.79 +14 43.9 10.794 10.177
02 01.22 +14 45.5 10.973 10. 234
02 04.92 +14 49.2 11.131 10. 291
02 08.82 +14 54.5 11.266 10. 348
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+0.27 -3.4
+0.34 -2.7
+0.39 -2.1
+0.44 -1.4
+0.48 -0.9
+0.51 -0.4
+0. 54 0.0
+0.55 +0.3
+0.56 +0.6
+0.55 +0.8
+0.55 +0.9
+0.53 +1.0
+0.51 +1.0
+0.48 +1.0
+0.44 +0.9
+0.40 +0.8
+0.34 +0.6
+0.29 +0.3
+0.22 +0.1
+0.16 -0.3
+0.08 -0.6
+0.01 -1.0
-0.07 -1.4
-0.14 -1.9
-0.20 -2.3
-0.26 -2.8
-0.31 -3.2
-0.34 -3.5
-0.35 -3.8
-0.34 -3.9
-0.32 4.0
-0.28 -3.9
-0.23 -3.6
-0.17 -3.3
-0.11 -2.9
-0.04 -2.5
+0.03 -2.1
+0.10 -1.6
+0.16 -1.2
+0.22 -0.8
+0.26 -0.4
+0.31 -0.1
+0.34 +0.2
+0.37 +0.4
+0.39 +0.5
+0.40 +0.6
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Comet 240P/NEAT
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6.0 + 5 log(Delta) + 15.0 log(r)

ml =

m1
0
0
0
9
9

94
45
34
22

Daily motion
09

927 +0
952 +0
976 +0
999 +0
022 +0

r

305 4
186 4
057 4
924 4
7190 5

5
5
5
4
4

———y——

Y y————

Y ————

044
066
088
109
130

659 5
935 9
425 5
332
262

———y——

Y ——p——

———y——

Y —p———

244
262
219
295

426 5
946 5
686 5
839 5
003 5

4
4
4
4
5

———y——

18
28

37
46
93

327 +0
343 +0
358 +0
372 +0
386 +0

2 9
3 9
2 9
9 9
9 5

———y——

99
65
69
13
15

400 +0
413 +0
426 +0
438 +0
450 +0
461

9
98 5

209 5
301 5

3713 5

———y——

11111

Y ————

11
18
18
16
14

472 +0
483 +0

1
96 9

———y——

———y——

Y ————

11
66
60
93
45

912 +0
921

929 +0
93] +0
944 +0

5

333 5
249 5
146 5
026 5
891

145 5

———y——

———y——

35
24
12
00
13

992 +0
998 +0
965 +0
970
576

218 5
127 5
4.986 5. 581

992 5
435 5

—y——y——

———y——

122.0

0.0 20.7

-0. 26

16 40.27 -15 52.0

3

Apr.
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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Comet 254P/McNaught

Epoch = 2013 July 7.0 1T

T =2010 Oct. 23.54078 TT

Peri. = 220. 38031 e = 0.3124387
Node = 129.89341 2000.0 a= 46670429 AU
Incl. = 32.57059 n= 0.09775554

q = 3.2088781 AU P= 10.08 years
ml = 8.0+ 5 log(Delta) + 15.0 log(r (t-300))
RhA.(ZOOO) Decl. Delta r Daily motion mil

m o s m ,

07 11.08 +05 45.7 3.887 4.837 -0.62 +4.8 20.1
07 04.90 +06 34.0 3.922 4.861 -0.56 +5.3 20.2
06 59.26 +07 27.2 3.988 4.885 -0.47 +5.6 20.2
06 54.51 +08 23.1 4.083 4.908 —0.36 +5.7 20.3
06 50.95 +09 19.7 4.203 4.931 -0.22 +5.5 20.4
06 48.75 +10 15.1 4.345 4.954 -0.08 +5.3 20.5
06 47.98 +11 08.0 4.503 4.977 +0.07 +4.9 20.7
06 48.63 +11 57.2 4.673 5.000 +0.20 +4.5 20.8
06 50.63 +12 42.1 4.850 5.023 +0.32 +4.0 20.9
06 53.86 +13 22.3 5.029 5.045 +0.43 +3.5 21.0
06 58.21 +13 57.4 5.206 5.067 +0.53 +3.0 21.1
07 03.52 +14 27.4 5.378 5.089 +0.61 +2.5 21.2
07 09.66 +14 52.2 5.542 5.111 +0.68 +2.0 21.3
07 16.50 +15 12.1 5.695 5.132 +0.74 +1.5 21.4
07 23.91 +15 27.2 5.833 5.154 +0.79 +1.0 21.5
07 31.77 +15 37.7 5.957 5.175 +0.82 +0.6 21.6
07 39.98 +15 43.8 6.062 5.196 +0.85 +0.2 21.7
07 48.44 +15 46.0 6.149 5.216 +0.86 -0.1 21.8
07 57.05 +15 44.6 6.217 5.237 +0.87 -0.5 21.8
08 05.73 +15 39.9 6.263 5.257 +0.87 -0.7 21.9
08 14.38 +15 32.5 6.289 5.277 +0.86 -1.0 21.9
08 22.94 +15 22.9 6.293 5.297 +0.84 -1.1 22.0
08 31.31 +15 11.7 6.276 5.317 +0.81 -1.2 22.0
08 39.43 +14 59.4 6.238 5.336 +0.78 -1.3 22.0
08 47.20 +14 46.7 6.180 5.355 +0.73 -1.2 22.0
08 54.53 +14 34.4 6.103 5.374 +0.68 -1.1 22.0
09 01.34 +14 23.4 6.007 5.393 +0.62 -0.9 22.0
09 07.54 +14 14.4 5.896 5.412 +0.55 -0.6 22.0
09 13.01 +14 08.3 5.772 5.430 +0.46 -0.2 22.0
09 17.66 +14 06.2 5.636 5.448 +0.37 +0.3 22.0
09 21.37 +14 09.0 5.493 5.466 +0.27 +0.9 22.0
09 24.03 +14 17.6 5.347 5.484 +0.15 +1.5 21.9
09 25.55 +14 32.6 5.202 5.501 +0.03 +2.2 21.9
09 25.85 +14 54.8 5.063 5.518 -0.10 +2.9 21.9
09 24.89 +15 24.2 4.934 5535 -0.22 +3.6 21.9
09 22.70 +16 00.6 4.823 5.552 -0.34 +4.3 21.8
09 19.34 +16 43.1 4.732 5.569 -0.44 +4.7 21.8
09 14.98 +17 30.3 4.668 5.585 -0.51 +5.0 21.8
09 09.89 +18 20.2 4.634 5.601 -0.55 +5.0 21.8
09 04.38 +19 10.6 4.632 5.617 -0.55 +4.9 21.9
08 58.83 +19 59.2 4.663 5.632 -0.52 +4.5 21.9
08 53.62 +20 44.0 4.725 5.648 -0.45 +4.0 22.0
08 49.08 +21 23.5 4.817 5.663 -0.36 +3.3 22.0
08 45.49 +21 56.9 4.935 5.678 -0.25 +2.7 22.1
08 43.03 +22 23.7 5.074 5.692 -0.12 +2.0 22.2
08 41.80 +22 44.0 5.229 5.707 0.00 +1.4 22.3
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.
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Comet C/2010 FB87 (WISE-Garradd)

Epoch = 2013 July 7.0 1T

T =2010 Nov. 6.27698 TT

Peri. = 265.00622

Node = 89.90674 2000.0

Incl. = 107. 67463

q = 2.8457865 AU

e = (.9881628

ml = 8.0+ 5 log(Delta) + 10.0 log(r (t-220))
RhA.(ZOOO) Decl. Delta r Daily motion

m o m ,

05 31.02 +33 47.5 6.655 7.552 -0.68 +1.2
05 24.19 +33 59.9 6.810 7.621 -0.58 +0.9
05 18.38 +34 08.8 6.993 7.690 -0.47 +0.6
05 13.72 +34 15.3 7.199 7.759 -0.34 +0.5
05 10.29 +34 20.4 7.421 7.827 -0.22 +0.5
05 08.08 +34 25.2 7.655 7.896 -0.10 +0.5
05 07.04 +34 30.3 7.894 7.964 0.00 +0.6
05 07.07 +34 36.1 8.132 8.032 +0.10 +0.7
05 08.08 +34 43.2 8.366 8.100 +0.18 +0.8
05 09.92 +34 51.7 8.590 8.168 +0.26 +1.0
05 12.50 +35 01.5 8.800 8.236 +0.32 +1.1
05 15.68 +35 12.9 8.993 8.304 +0.37 +1.3
05 19.34 +35 25.7 9.167 8.372 +0.40 +1.4
05 23.38 +35 39.9 9.318 8.439 +0.43 +1.6
05 27.67 +35 55.5 9.446 8.506 +0.45 +1.7
05 32.13 +36 12.4 9.549 8.573 +0.45 +1.8
05 36.65 +36 30.7 9.627 8.640 +0.45 +2.0
05 41.12 +36 50.5 9.679 8.707 +0.43 +2.1
05 45.46 +37 11.8 9.705 8.774 +0.41 +2.3
05 49.56 +37 34.6 9.708 8.841 +0.38 +2.5
05 53.32 +37 59.2 9.688 8.907 +0.33 +2.6
05 56.65 +38 25.5 9.646 8.974 +0.28 +2.8
05 59.44 +38 53.7 9.586 9.040 +0.22 +3.0
06 01.59 +39 23.7 9.511 9.106 +0.14 +3.2
06 03.01 +39 55.4 9.423 9.172 +0.06 +3.3
06 03.58 +40 28.8 9.327 9.238 -0.04 +3.5
06 03.22 +41 03.4 9.228 9.303 -0.14 +3.5
06 01.87 +41 38.7 9.130 9.369 -0.24 +3.5
05 59.47 +42 14.0 9.039 9.434 -0.34 +3.4
05 56.03 +42 48.3 8.959 9.500 -0.45 +3.2
05 51.57 +43 20.5 8.897 9.565 -0.54 +2.9
05 46.20 +43 49.5 8.856 9.630 -0.61 +2.5
05 40.10 +44 14.0 8.841 9.695 -0.66 +1.9
05 33.47 +44 33.3 8.856 9.759 -0.69 +1.3
05 26.59 +44 46.6 8.902 9.824 -0.68 +0.7
05 19.77 +44 54.0 8.980 9.888 -0.65 +0.2
05 13.27 +44 55.7 9.090 9.953 -0.59 -0.3
05 07.38 +44 52.6 9.229 10.017 -0.51 -0.7
05 02.28 +44 45.7 9.394 10.081 -0.42 -0.9
04 58.13 +44 36.2 9.582 10.145 -0.31 -1.1
04 55.00 +44 25.4 9.786 10.209 -0.21 -1.1
04 52.91 +44 14.4 10.004 10.273 -0.11 -1.0
04 51.84 +44 04.1 10.228 10.336 -0.01 -0.9
04 51.72 +43 55.2 10.453 10.400 +0.08 -0.7
04 52.49 +43 48.2 10.676 10.463 +0.15 -0.5
04 54.03 +43 43.5 10.890 10.526 +0.22 -0.2
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Comet C/2010 L3 (Catalina)
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Comet C/2009 Y1 (Catalina)

Epoch
T

Peri.
Node
Incl.

3
—
I
~

2013 July
2011 Jan.
150

127. 41508
160. 31238  2000. 0
107. 32752
2.5211495 AU
0. 9931381

.6 +5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl.

m °
22 33.35 -99
22 40.45 -59
22 48.21 -58

30.
01.
36.
17.
04.
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0021639
6.4 +5 log(Delta) + 7.5 log(r)

Comet C/2008 S3 (Boattini)
R.A. (2000) Decl.

ml =

m1
8
8
8
8
8

Y ———p—

OO OO

Daily motion

r

146+
170+
194 +
819 +
844 +

330 8
478 8
604 8
103 8
176 8

Delta
9
9
9
9
9

OO~<t™M

02 +05 2
36 +05 2
04 +05 2
94 +05 3
98 +05 4
05 +05
04 +06
88 +06
46 +06
10 +07
91 +07
81 +07
93 +08
61 +08
98 +08

=

T p—y——

2
3
)
6
8

22
18 22
28 22

1 22
17 22

2] 22 21

8
9

Oh TT
2013/14
Jan
Jan
Jan
Feb
Feb

Y ———p—

Y ———p—

20
18
16
12
08

869 +0
894 +0

1

22 23
19 22 24
29 22 26
22 2]

8

Y ———p— Y ———p—

Y ———p— Y ———p— Y ———p— Y ———p—

026
053
081
108
310
400

9
9

636 8
930 9
408 9
215 9
134

467 9

411

9
9
9
9
9

OANMmMOoHN

61 +08 3
48 +08 4
60 +08 4
01 +08 3
19 +08 2
04 +08 0
93 +07 4
63 +07 1
32 +06 3
22 +06 0
30 +04

99 +03

22 28
22 23
22 12
22 01
21 54
21 42
21 36

———y———

18 22 28
23 22 28
18 22 27
28 22 25
Ji
June 17 22 20
June 2; 22 16
July 17 22 06
6
16 21 48
5

Apr.
Apr.

ay

May
June
July
July 27
Aug.
Aug.
Aug. 26
Sept.

Y ———p—

07
00
06
11

987
619
651
683 +0
116 +0

9
9

379 9
983 9
187 9
986 9
174

346

499 9

———y———

Y ———p—

OO OO

848 +
882 +

629 9
134 9
812 9

Ty e y——

———y———

———y———

Y ———p—

Y ———p—

Y p———p—

Ty e y——

———y———

———y———

49.7

9.1

1

+1.6

10. 704 10.087 +0.05
_49_

21 28.59 +02 13.3
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Comet 176P/LINEAR

Epoch = 2013 July 7.0 1T

T =2011 June 28.94747 TT

Peri. = 35.62140 e = 0.1934535
Node = 345.97021 2000.0 a=3.1927260 AU
Incl. = 0.23500 n= 0.17276732

q = 2.5750820 AU P= 5170 years

H=15.2, G=0.15

Oh TT R.A. (2000) Decl. Delta r Daily motion V

2013/14 h m o m :

Jan. 8 10 10.71 +11 24.2 2.587 3.375 -0.46 +2.5 20.6
Jan. 18 10 06.06 +11 49.7 2.514 3.392 -0.63 +3.4 20.4
Jan. 28 09 59.78 +12 23.5 2.465 3.408 -0.74 +3.9 20.3
Feb. 7 09 52.39 +13 02.3 2.444 3.425 -0.78 +4.0 20.1
Feb. 17 09 44.56 +13 42.3 2.455 3.440 -0.75 +3.7 20.0
Feb. 27 09 37.07 +14 19.4 2.495 3.456 -0.65 +3.1 20.3
Mar. 9 09 30.58 +14 50.5 2.565 3.472 -0.49 +2.3 20.5
Mar. 19 09 25.64 +15 13.5 2.660 3.487 -0.31 +1.4 20.7
Mar. 29 09 22.57 +15 27.3 2.776 3.502 -0.11 +0.4 20.9
Apr. 8 09 21.48 +15 31.7 2.910 3.516 +0.09 -0.5 21.1
Apr. 18 09 22.33 +15 27.1 3.056 3.530 +0.27 -1.3 21.2
Apr. 28 09 25.01 +15 14.0 3.210 3.544 +0.43 -2.1 21.4
May 8 09 29.28 +14 53.1 3.368 3.558 +0.57 -2.8 21.5
May 18 09 34.97 +14 25.0 3.527 3.571 +0.69 -3.5 21.6
May 28 09 41.85 +13 50.3 3.683 3.584 +0.79 -4.1 21.7
June 7 09 49.72 +13 09.6 3.835 3.597 +0.87 -4.6 21.7
June 17 09 58.42 +12 23.3 3.980 3.609 +0.94 -5.1 21.8
June 27 10 07.80 +11 32.1 4.115 3.621 +0.99 -5.6 21.8
July 7 10 17.71 +10 36.4 4.240 3.633 +1.03 -6.0 21.9
July 17 10 28.05 +09 36.6 4.353 3.644 +1.07 -6.3 21.9
July 27 10 38.72 +08 33.5 4.452 3.655 +1.09 -6.6 21.9
Aug. 6 10 49.65 +07 27.3 4.536 3.666 +1.11 -6.9 21.8
Aug. 16 11 00.77 +06 18.6 4.605 3.676 +1.12 -7.1 21.8
Aug. 26 11 12.00 +05 08.0 4.657 3.686 +1.13 -7.2 21.7
Sept. 5 11 23.29 +03 56.0 4.692 3.695 +1.13 -7.3 21.6
Sept.15 11 34.60 +02 43.2 4.710 3.705 +1.13 -7.3 21.5
Sept.25 11 45.86 +01 30.1 4.710 3.713 +1.12 -1.3 21.6
Oct. 5 11 57.02 +00 17.3 4.692 3.722 +1.10 -7.2 21.1
Oct. 15 12 08.02 -00 54.5 4.656 3.730 +1.08 -7.0 21.8
Oct. 25 12 18.81 -02 04.8 4.602 3.738 +1.05 -6.8 21.9
Nov. 4 12 29.30 -03 12.8 4.531 3.745 +1.01 -6.5 21.9
Nov. 14 12 39.41 -04 17.8 4.444 3.752 +0.96 -6.1 22.0
Nov. 24 12 49.04 -05 19.3 4.342 3.758 +0.91 -5.7 22.0
Dec. 4 12 58.09 -06 16.3 4.226 3.765 +0.83 -5.2 22.0
Dec. 14 13 06.43 -07 08.2 4.098 3.770 +0.75 -4.6 21.9
Dec. 24 13 13.90 -07 54.2 3.960 3.776 +0.64 -3.9 21.9
Jan. 3 13 20.35-08 33.5 3.815 3.781 +0.52 -3.2 21.8
Jan. 13 13 25.59 -09 05.2 3.666 3.785 +0.39 -2.3 21.7
Jan. 23 13 29.46 -09 28.5 3.517 3.790 +0.23 -1.4 21.7
Feb. 2 13 31.78 -09 42.6 3.371 3.793 +0.06 -0.4 21.5
Feb. 12 13 32.40 -09 46.9 3.232 3.797 -0.12 +0.6 21.4
Feb. 22 13 31.25 -09 40.9 3.106 3.800 -0.29 +1.6 21.3
Mar. 4 13 28.33 -09 24.5 2.996 3.803 -0.45 +2.6 21.1
Mar. 14 13 23.79 -08 58.4 2.909 3.805 -0.59 +3.4 21.0
Mar. 24 13 17.94 -08 24.1 2.847 3.807 -0.67 +4.0 20.8
Apr. 3 13 11.21 -07 43.9 2.813 3.808 -0.70 +4.3 20.6
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Comet C/2010 G2 (Hill)

Epoch = 2013 July 7.0 1T
T ~ =2011 Sept. 1.83308 TT
Peri. = 137. 3911

Node = 246.79137 2000.0
Incl. = 103. 76293

q = 1.9807189 AU

e = 0.9788316

ml = 6.4 +5 log(Delta) + 12.5 log(r)
R.A. (2000) Decl. Delta r Daily

Oh TT
2013/13 h m

Jan. 03 14.43 -49 34.9 5.409 5.504 -0.51
Jan. 18 03 09.30 -48 43.6 5.577 5.585 -0.30
Jan. 28 03 06.25 -47 46.7 5.743 5.666 -0.12
Feb. 7 03 0510 -46 47.9 5.906 5.746 +0.05
Feb. 17 03 05.62 -45 49.9 6.062 5.826 +0.20
Feb. 27 03 07.58 -44 55.1 6.210 5.906 +0.32
Mar. 9 03 10.77 -44 05.2 6.347 5.986 +0.42
Mar. 19 03 14.99 -43 21.8 6.472 6.066 +0.51
Mar. 29 03 20.04 -42 45.9 6.585 6.145 +0.5]/
Apr. 8 03 25.78 -42 18.5 6.685 6.224 +0.63
Apr. 18 03 32.04 -42 00.1 6.772 6.302 +0.67
Apr. 28 03 38.70 -41 51.5 6.845 6.380 +0.69
May 8 03 45.63 -41 53.0 6.906 6.459 +0.71
May 18 03 52.72 -42 04.9 6.956 6.536 +0.]/1
May 28 03 59.86 -42 27.5 6.994 6.614 +0.71
June 7 04 06.93 -43 00.7 7.024 6.691 +0.69
June 17 04 13.83 -43 44.6 7.046 6.768 +0.66
June 27 04 20.44 -44 38.9 7.063 6.844 +0.62
July 7 04 26.62 -45 43.2 7.075 6.921 +0.56
July 17 04 32.26 -46 56.9 7.086 6.997 +0.49
July 27 04 37.19 -48 19.1 7.097 7.073 +0.41
Aug. 6 04 41.27 -49 48.8 7.111 7.148 +0.30
Aug. 16 04 44 .30 -51 24.3 7.129 17.224 +0.18
Aug. 26 04 46.11 -53 04.0 7.153 7.299 +0.04
Sept. 5 04 46.50 -54 45.6 7.185 7.374 -0.12
Sept. 15 04 45.26 -56 26.7 71.226 7.448 -0.30
Sept.25 04 42.23 -58 04.5 1.271 1.522 -0.49
Oct. 5 04 37.29 -59 36.0 7.339 7.596 -0.69
Oct. 15 04 30.41 -60 58.1 7.413 7.6/0 -0.87
Oct. 25 04 21.70 -62 08.0 7.497 7.744 -1.02
Nov. 4 04 11.46 -63 03.0 7.592 7.81] -1.13
Nov. 14 04 00.15 -63 41.4 7.696 7.890 -1.11/
Nov. 24 03 48.40 -64 02.4 7.808 7.963 -1.15
Dec. 4 03 36.91 -64 06.3 7.927 8.036 -1.06
Dec. 14 03 26.32 -63 54.5 8.050 8.108 -0.92
Dec. 24 03 17.14 -63 29.2 8.176 8.180 -0.74
Jan. 3 03 09.71 -62 53.1 8.303 8.252 -0.55
Jan. 13 03 04.18 -62 09.0 8.428 8.324 -0.36
Jan. 23 03 00.55 -61 19.8 8.550 8.395 -0.18
Feb. 2 02 58.71 -60 28.0 8.668 8.466 -0.02
Feb. 12 02 58.52 -59 36.0 8.779 8.537 +0.13
Feb. 22 02 59.77 -58 45.5 8.883 8.608 +0.25
Mar. 4 03 02.28 -57 58.4 8.978 8.679 +0.36
Mar. 14 03 05.86 -57 15.8 9.065 8.749 +0.45
Mar. 24 03 10.32 -56 38.9 9.142 8.819 +0.52
Apr. 3 03 15.53 -56 08.6 9.209 8.889 +0.58
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Comet
Epoch
T

Peri.

Node

Incl.

a

ml =

48P/Johnson

2013 July
2011 Oct.
91758
116. 91639
16269
2.2939585 AU

208.
13.

1.0
1.99674

2000.0

IT
1T

USoO OD

6.0 + 5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.
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Comet C/2012 B3 (La Sagra)

Epoch = 2013 July 7.0 1T

T =2011Dec. 6.72419 1T

Peri. = 50.74016

Node = 253.00121 2000.0

Incl. = 106. 93298

q = 3.5374384 AU

e = 1.0003733

ml = 8.6 +5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl.

m °
14 54.2] +84
15 18.80 +87
02 10.61 +89
03 11.69 +86
03 30.32 +83

03 45.61 +80
03 59.89 +/8
04 13.74 +15
04 27.30 +73
04 40.61 +72

04 53.71 +]0
05 06.54 +69
05 19.10 +67
05 31.34 +66
05 43.21 +65

05 54.67 +64
06 05.66 +64
06 16.10 +63
06 25.92 +63
06 35.04 +62

06 43.33 +62
06 50.70 +62
06 56.98 +62
07 02.01 +62
07 05.58 +62

07 07.45 +63
07 07.35 +63
07 04.99 +64
07 00.09 +64
06 52.41 +65

06 41.86 +65
06 28.59 +65
06 13.07 +66
05 56. 15 +65
05 38.93 +65

05 22.56 +64
05 08.00 +63
04 55.88 +62
04 46.45 +61
04 39.68 +59

04 35.39 +58
04 33.26 +57
04 32.98 +56
04 34.26 +54
04 36.81 +53

04 40.40 +53

37.
41.
12.
15.
24,

03.

IO © 000
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.
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Comet C/2009 S3 (Lemmon)

Epoch = 2013 July 7.0 1T
T =2011 Dec. 12.44482 TT
Peri. = 129.87110

Node = 225.13306 2000.0

Incl. = 60.38375

qa = 6.4770228 AU

e = 1.0011857

ml = 6.6 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o s

01 15.39 +25 60.0 6.767 6.993
01 18.40 +25 10.6 6.952 7.019
01 22.21 +24 29.3 7.139 7.044
01 26.72 +23 55.6 7.323 7.071
01 31.83 +23 28.9 7.500 7.097
01 37.44 +23 08.6 7.667 7.125
01 43.46 +22 53.7 7.819 7.152
01 49.80 +22 43.5 7.955 7.181
01 56.37 +22 37.1 8.072 7.209
02 03.09 +22 33.6 8.167 7.238
02 09.88 +22 32.2 8.241 17.268
02 16.66 +22 32.3 8.292 7.298
02 23.37 +22 33.1 8.320 7.328
02 29.92 +22 33.9 8.324 7.359
02 36.24 +22 34.2 8.306 7.390
02 42.26 +22 33.5 8.266 7.422
02 47.90 +22 31.2 8.206 7.454
02 53.08 +22 26.8 8.127 7.487
02 57.72 +22 19.9 8.031 7.520
03 01.75 +22 10.0 7.922 7.553
03 05.09 +21 56.8 7.803 7.586
03 07.68 +21 39.8 7.676 7.620
03 09.44 +21 18.7 7.546 7.655
03 10.35 +20 53.1 7.418 7.689
03 10.37 +20 23.0 7.295 7.724
03 09.52 +19 48.2 7.184 7.760
03 07.84 +19 08.9 7.088 7.795
03 05.41 +18 25.4 7.013 7.832
03 02.38 +17 38.3 6.963 7.868
02 58.90 +16 48.7 6.942 7.904
02 55.19 +15 57.6 6.952 7.941
02 51.45 +15 06.5 6.995 7.979
02 47.91 +14 16.9 7.071 8.016
02 44.77 +13 30.1 7.177 8.054
02 42.19 +12 47.3 7.313 8.092
02 40.29 +12 09.3 7.472 8.130
02 39.16 +11 36.6 7.652 8.169
02 38.84 +11 09.5 7.846 8.208
02 39.33 +10 47.8 8.051 8.247
02 40.60 +10 31.1 8.259 8.287
02 42.60 +10 19.0 8.466 8.326
02 45.26 +10 10.7 8.668 8.366
02 48.52 +10 05.5 8.861 8.406
02 52.29 +10 02.8 9.040 8.446
02 56.49 +10 01.8 9.202 8.487
03 01.04 +10 01.9 9.345 8.528
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Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=
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W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Come
Epoc
T

Peri

Node
Incl

t
h

71P/Clark

= 2013 July
2011 Dec.
27

©

RhA.(ZOOO) Decl.

m

.36 +03°

.21 +04
.21 +05
.17 +06
.93 +07

SHON—00 WOOONIO MNNOHWN WIS J00 OIWoIN ONN~JIO

W ©OOo0WoOR NOPRWW VLWw—Oo—

1.0
15. 77390

2000.0

9. 8
1.5708555 AU
.8 +5 log(Delta) + 15.0 log(r (t-40))

Delta

PR PROWWKW WWWWW WWWWww AR BDAEABRE BAEBEE BABEDBEE WWWWLWW
o
>
1)

- b -

N
N
[=p)

IT
1T

e = 0.4978807
a= 3.1284507 AU
n= 0.17811894
P= 553 years

Daily motion mi
m

+0.59 +6.1 19.8
+0.70 +6.5 20.0
+0.80 +6.7 20.2
+0.88 +6.8 20.4
+0.94 +6.9 20.6
+0.99 +6.9 20.8
+1.04 +6.8 21.0
+1.07 +6.6 21.1
+1.09 +6.4 21.2
+1.11 +6.2 21.4
+1.12 +5.9 21.5
+1.12 +5.6 21.6
+1.12 +5.2 21.7
+1.10 +4.9 21.8
+1.08 +4.5 21.8
+1.06 +4.1 21.9
+1.02 3.7 22.0
+0.97 +3.4 22.0
+0.91 +3.0 22.0
+0.84 +2.7 22.0
+0.75 +2.3 22.1
+0.65 +2.1 22.1
+0.54 +1.8 22.1
+0.41 +1.6 22.0
+0.26 +1.3 22.0
+0.09 +1.1 22.0
-0.09 +0.9 22.0
-0.27 +0.7 21.9
-0.45 +0.4 21.9
-0. 61 0.0 21.9
-0.74 -0.3 21.9
-0.82 -0.7 21.9
-0.84 -1.0 21.9
-0.80 -1.1 22.0
-0.70 -1.2 22.1
-0.56 -1.0 22.1
-0.40 -0.7 22.2
-0.22 -0.3 22.3
-0.05 +0.2 22.5
+0.12 +0.6 22.6
+0.27 +1.0 22.7
+0.41 +1.4 22.8
+0.53 +1.7 22.9
+0.63 +1.9 23.0
+0.72 +2.0 )
+0.80 +2.1
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Comet C/2011 A3 (Gibbs)
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Comet C/2009 P1 (Garradd)

=A

Epoch = 2013 July 7.0 1T

T =2011_Dec. 23.55822 TT

Peri. = 90.73581

Node = 325.99776 2000.0

Incl. = 106. 16960

q = 1.5507633 AU

e = 1.0006234

ml = 4.2 +5 log(Delta) + 10.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Dai ly

2013/14 h m o m
Jan. 8 09 29.06 -10 17.6 3.983 4.720 -1.13
Jan. 18 09 17.75 -10 45.4 3.987 4.812 -1.18
Jan. 28 09 05.98 -10 58.0 4.024 4.903 -1.16
Feb. 7 08 54.35 -10 56.4 4.096 4.994 -1.09
Feb. 17 08 43.41 -10 42.4 4.204 5.084 -0.98
Feb. 27 08 33.66 -10 19.1 4.345 5.174 -0.83
Mar. 9 08 25.40 -09 49.7 4.516 5.263 -0.66
Mar. 19 08 18.81 -09 17.6 4.712 5.352 -0.49
Mar. 29 08 13.91 -08 45.7 4.927 5.440 -0.33
Apr. 8 08 10.63 -08 16.1 5.157 5.528 -0.18
Apr. 18 08 08.84 -07 50.6 5.395 5.616 -0.05
Apr. 28 08 08.38 -07 30.3 5.636 5.703 +0.07
May 8 08 09.05 -07 15.9 5.876 5.790 +0.16
May 18 08 10.69 -07 07.7 6.111 5.876 +0.24
May 28 08 13.12 -07 05.9 6.336 5.962 +0.31
June 7 08 16.19 -07 10.5 6.549 6.048 +0.36
June 17 08 19.76 -07 21.4 6.746 6.133 +0.39
June 27 08 23.69 -07 38.5 6.926 6.218 +0.42
July 7 08 27.86 -08 01.4 7.087 6.302 +0.43
July 17 08 32.18 -08 30.1 7.226 6.386 +0.43
July 27 08 36.52 -09 04.1 7.344 6.470 +0.43
Aug. 6 08 40.79 -09 43.2 7.440 6.553 +0.41
Aug. 16 08 44.90 -10 27.1 7.512 6.636 +0.38
Aug. 26 08 48.75 -11 15.3 7.562 6.718 +0.35
Sept. 5 08 52.25 -12 07.6 7.591 6.801 +0.31
Sept.15 08 55.30 -13 03.3 7.598 6.882 +0.25
Sept.25 08 57.80 -14 02.0 7.586 6.964 +0.19
Oct. 5 08 59.67 -1502.9 7.558 7.045 +0.11
Oct. 15 09 00.80 -16 05.3 7.514 7.126 +0.03
Oct. 25 09 01.11 -17 08.1 7.460 7.207 -0.06
Nov. 4 09 00.52 -18 10.3 7.398 7.287 -0.16
Nov. 14 08 58.95 -19 10.5 7.333 7.367 -0.26
Nov. 24 08 56.38 -20 07.0 7.269 7.446 -0.36
Dec. 4 08 52.81 -20 58.4 7.210 7.525 -0.45
Dec. 14 08 48.29 -21 42.9 7.163 7.604 -0.54
Dec. 24 08 42.92 -22 18.7 7.131 7.683 -0.60
Jan. 3 08 36.87 -22 44.7 7.118 7.761 -0.65
Jan. 13 08 30.37 -22 59.7 7.129 7.839 -0.67
Jan. 23 08 23.66 -23 03.5 7.165 7.917 -0.66
Feb. 2 08 17.04 -22 56.4 7.228 7.995 -0.63
Feb. 12 08 10.76 -22 39.5 7.319 8.072 -0.57
Feb. 22 08 05.06 -22 14.3 7.436 8.149 -0.49
Mar. 4 08 00.13 -21 42.8 7.577 8.225 -0.40
Mar. 14 07 56.09 -21 07.2 7.740 8.302 -0.31
Mar. 24 07 53.01 -20 29.6 7.920 8.378 -0.21
Apr. 3 07 50.90 -19 51.9 8.114 8.453 -0.12
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet

Epoch
T

Peri.
Node
Incl.

36P/Whipple

= 2013 July
= 2011 Dec.
200. 96179
= 182. 07046
9.91488

3.0791252 AU

.8 +5 log(Delta) + 17.5 log(r)

~

RhA.(ZOOO) Decl.

50.71 +10°00.
45 41 +10 19.

m

41.
39.
40.

.03 +1
T+
.10 +1
.80 +1
.68 +1

.91 +1
.30 +1

14 +10
92 +11
03 +11

.62 +1
.96 +1

.60 +
43 +

.30 +
AT +

.90 +13
.42 +12
.64 +11
.01 +11
.95 +10

.87 +09
.19 +08
.83 +08
.67 +07
.61 +06

.92 +06
.28 +05
.17 +05
.86 +04
.46 +04

.54 +04
.12 +04
.33 +04
.42 +05
.14 +05

. 14 +06
.91 +07
.10 +07
.90 +08
.58 +09

08.08 +09

2
2
3
3
4
4
4
.69 +14
5
4
4
4
4
4
3

1
1
.36 +1
1
1

44,

N~

OCO—=HhO© OHO—UIOY OO~JOMNN O©—0ONA~A ©Ooo1I—©o

—“NOLRLW W—ONOD 00WOI—

w

1.0 IT
25.22327 11
2000.0

Delta r

2.646 3.567
2.730 3.589
2.838 3.610
2.966 3.632
3.110 3.654
3.265 3.677
3.429 3.699
3.595 3.721
3.762 3.744
3.927 3.766
4.086 3.789
4. 238 3.812
4.380 3.835
4. 511 3.858
4.630 3.880
4.734 3.903
4.824 3.926
4.899 3.949
4.957 3.972
4.998 3.994
5.022 4.017
5.028 4.040
5.017 4.062
4.988 4.085
4.942 4.107
4.880 4.129
4.802 4.151
4.710 4.173
4.604 4.195
4. 488 4.217
4.363 4.239
4.232 4.261
4.099 4.282
3.967 4.303
3.841 4.324
3.725 4.345
3.625 4.366
3.545 4387
3.490 4. 407
3.464 4.42]
3.468 4.44]
3.504 4.46]
3.569 4.487
3.663 4.506
3.780 4.526
3.918 4.545

- b9 -

Daily motion
m ,

-0.53 +1.9
-0.37 +2.5
-0.18 +2.9
+0.01 +3.2
+0.20 +3.3
+0.37 +3.2
+0.53 +3.0
+0.67 +2.8
+0.79 +2.4
+0.89 +2.0
+0.97 +1.5
+1.04 +1.0
+1.09 +0.4
+1.13 0.1
+1.16 -0.7
+1.18 -1.2
+1.19 -1.7
+1.19 -2.2
+1.19 -2.7
+1.17  -3.1
+1.15 -3.5
+1.12 -3.8
+1.09 4.1
+1.04 -4.3
+0.99 -4.5
+0.93 -4.5
+0.86 -4.5
+0.78 -4.4
+0.69 -4.2
+0.59 -3.9
+0.48 -3.4
+0.35 -2.9
+0.21 -2.2
+0.06 -1.3
-0.09 -0.4
-0.24 +0.6
-0.38 +1.6
-0.49 +2.5
-0.57 +3.3
-0.60 +3.9
-0.58 +4.2
-0.52 +4.3
-0.42 +4.0
-0.29 +3.6
-0.15 +3.0
0.00 +2.4

e = 0.2615475
a= 4.1696997 AU
n= 0.11575690
P= 8.51 years
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.

N — N — —_ N — N — N —
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Daily motion
m

Comet C/2009 F4 (McNaught)
Epoch = 2013 July 7.0 1T
T =2011 Dec. 31.94124 TT
Peri. = 260. 40348

Node = 53.58045 2000.0

Incl. = 79.34997

q = 5.4555722 AU

e = 1.0000951

ml = 2.6 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o _»

03 00.77 -48 37.8 6.032 6.096
02 57.36 -46 28.1 6.143 6.128
02 55.73 -44 16.1 6.259 6. 161
02 55.67 -42 04.6 6.379 6.195
02 56.95 -39 56.0 6.499 6.229
02 59.34 -37 52.2 6.617 6.263
03 02.66 -35 54.5 6.730 6.299
03 06.72 -34 04.0 6.837 6.334
03 11.37 -32 21.6 6.934 6.371
03 16.45 -30 47.8 7.020 6.407
03 21.86 -29 22.8 7.094 6.445
03 27.45 -28 07.1 7.153 6.483
03 33.12 -27 00.7 7.198 6. 521
03 38.78 -26 03.6 7.228 6.560
03 44.32 -25 15.7 7.242 6.599
03 49.64 -24 37.1 7.240 6.638
03 54.65 -24 07.4 7.223 6.678
03 59.25 -23 46.4 7.191 6.719
04 03.35 -23 33.9 7.147 6.760
04 06.83 -23 29.2 7.091 6.801
04 09.60 -23 31.9 7.025 6.843
04 11.57 -23 41.1  6.952 6.885
04 12.62 -23 55.8 6.875 6.927
04 12.68 -24 14.7 6.797 6.970
04 11.69 -24 36.4 6.722 7.013
04 09.58 -24 58.9 6.653 7.057
04 06.39 -25 20.2 6.594 7.101
04 02.14 -25 38.0 6.550 7.145
03 56.95 -25 50.0 6.523 7.189
03 51.00 -25 53.9 6.518 7.234
03 44.52 -25 48.0 6.536 7.279
03 37.80 -25 31.1 6.580 7.324
03 31.14 -25 02.6 6.649 7.370
03 24.82 -24 22.9 6.745 17.415
03 19.11 -23 32.7 6.864 7.461
03 14.20 -22 33.8 7.005 7.508
03 10.23 -21 27.7 7.164 7.554
03 07.28 -20 16.6 7.337 7.601
03 05.35 -19 02.1 7.519 7.648
03 04.41 -17 46.1 7.708 7.695
03 04.42 -16 30.0 7.897 7.743
03 05.27 -15 15.0 8.083 7.790
03 06.88 -14 02.2 8.262 7.838
03 09.14 -12 52.3 8.430 7.886
03 11.95 -11 46.0 8.584 7.934
03 15.21 -10 43.7 8.723 7.983
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-0.34 +13.0
-0.16 +13.2
-0.01 +13.1
+0.13 +12.9
+0.24 +12.4
+0.33 +11.8
+0.41 +11.0
+0.46 +10.2
+0.51 +9.4
+0.54 +8.5
+0.56 +7.6
+0.57 +6.6
+0.57 +5.7
+0.55 +4.8
+0.53 +3.9
+0.50 +3.0
+0.46 +2.1
+0.41 +1.3
+0.35 +0.5
+0.28 -0.3
+0.20 -0.9
+0.11 -1.5
+0.01 -1.9
-0.10 -2.2
-0.21 -2.3
-0.32 -2.1
-0.42 -1.8
-0.52 -1.2
-0.59 -0.4
-0.65 +0.6
-0.67 +1.7
-0.67 +2.8
-0.63 +4.0
-0.57 +5.0
-0.49 +5.9
-0.40 +6.6
-0.30 +7.1
-0.19 +7.4
-0.09 +7.6
0.00 +7.6
+0.09 +7.5
+0.16 +7.3
+0.23 +7.0
+0.28 +6.6
+0.33 +6.2
+0.36 +5.8
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Oh TT
2013/14
Jan. 8
Jan. 18
Jan. 28

Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

ﬁpn
pr.
May
May
May

N —

N —

June
June
June
July
July

N = N

Xuly
ug.
Aug.
Aug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N—

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Apr.

Comet 78P/Gehrels

Epoch = 2013 July 7.0 1T

T =2012_Jan. 12.66924 TT

Peri. = 192. 74351 e = 0.4622136
Node = 210.55654 2000.0 a= 3.7354173 AU
Incl. = 6.25491 n= 0.13651972

q = 2.0088566 AU P= 1722 years
ml = 5.6 +5 log(Delta) + 20.0 log(r (t-40))
RhA.(ZOOO) Decl. Delta r Daily motion mil

m o » m ,

10 37.50 +01 01.4 2.601 3.285 -0.37 +1.0 17.5
10 33.83 +01 11.9 2.536 3.330 -0.54 +2.5 17.6
10 28.40 +01 36.5 2.493 3.375 -0.67 +3.7 11.7
10 21.67 +02 13.5 2.474 3.420 -0.74 +4.6 17.8
10 14.24 +03 00.0 2.485 3.464 -0.74 +5.2 17.9
10 06.80 +03 51.6 2.526 3.507 -0.68 +5.2 18.1
10 00.05 +04 43.9 2.598 3.550 -0.55 +4.9 18.2
09 54.53 +05 32.8 2.698 3.593 -0.39 +4.2 18.4
09 50.63 +06 15.1 2.823 3.636 -0.21 +3.4 18.6
09 48.51 +06 48.7 2.969 3.678 -0.03 +2.4 18.9
09 48.21 +07 12.7 3.131 3.719 +0.14 +1.4 19.1
09 49.63 +07 26.9 3.306 3.760 +0.30 +0.5 19.3
09 52.60 +07 31.4 3.489 3.801 +0.43 -0.5 19.5
09 56.95 +07 26.9 3.675 3.841 +0.55 -1.3 19.7
10 02.46 +07 14.0 3.863 3.881 +0.65 -2.0 19.9
10 08.95 +06 53.5 4.048 3.920 +0.73 -2.7 20.1
10 16.26 +06 26.3 4.228 3.959 +0.80 -3.3 20.3
10 24.22 +05 52.9 4.400 3.997 +0.85 -3.9 20.5
10 32.72 +05 14.3 4.563 4.035 +0.89 -4.3 20.7
10 41.63 +04 30.9 4.713 4.072 +0.92 -4.7 20.8
10 50.86 +03 43.6 4.850 4.109 +0.95 -5.1 21.0
11 00.33 +02 52.9 4.973 4.145 +0.96 -5.3 21.1
11 09.95 +01 59.5 5.078 4.181 +0.97 -5.6 21.2
11 19.65 +01 04.0 5.167 4.216 +0.97 5.7 21.4
11 29.38 +00 07.0 5.237 4.251 +0.97 -5.8 21.5
11 39.08 -00 51.0 5.287 4.285 +0.96 -5.8 21.6
11 48.66 -01 49.2 5.317 4.319 +0.94 -5.8 21.7
11 58.09 -02 47.2 5.328 4.352 +0.92 5.7 21.7
12 07.29 -03 44.3 5.318 4.385 +0.89 -5.6 21.8
12 16.18 -04 39.8 5.288 4.417 +0.85 -5.3 21.9
12 24.69 -05 33.1 5.239 4.449 +0.80 -5.0 21.9
12 32.72 -06 23.6 5.171 4.480 +0.75 -4.7 21.9
12 40.17 -07 10.5 5.086 4.511 +0.68 -4.3 22.0
12 46.94 -07 53.1 4.986 4.541 +0.60 -3.8 22.0
12 52.89 -08 30.6 4.873 4.570 +0.50 -3.2 22.0
12 57.90 -09 02.4 4.749 4.600 +0.39 -2.5 22.0
13 01.84 -09 27.6 4.619 4.628 +0.27 -1.8 22.0
13 04.58 —09 45.3 4.485 4.656 +0.14 -1.0 22.0
13 06.00 -09 54.9 4.353 4.684 0.00 -0.1 22.0
13 06.02 -09 55.8 4.226 4.711 -0.14 +0.8 22.0
13 04.62 -09 47.4 4.111 4.738 -0.28 +1.8 22.0
13 01.84 -09 29.8 4.012 4.764 -0.40 +2.6 22.0
12 57.80 -09 03.3 3.934 4.790 -0.50 +3.4 22.0
12 52.77 -08 29.2 3.881 4.815 -0.57 +4.0 22.0
12 47.06 -07 49.3 3.857 4.840 -0.60 +4.3 22.0
12 41.06 -07 05.9 3.865 4.864 -0.59 +4.4 22.1
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.
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Daily motion
m

Comet C/2011 Q2 (McNaught)
Epoch = 2013 July 7.0 1T
T =2012 Jan. 19.45723 TT
Peri. = 34.89895

Node = 287.15521 2000.0

Incl. = 37.09409

q = 1.3535785 AU

e = 1.0000161

ml = 9.0+ 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o »

04 36.19 +44 38.3 3.739 4.540
04 31.47 +43 19.8 3.927 4.635
04 29.04 +42 04.9 4.136 4.730
04 28.71 +40 56.1 4.361 4.824
04 30.24 +39 54.6 4.599 4.918
04 33.35 +39 00.9 4.844 5.011
04 37.77 +38 14.5 5.091 5.104
04 43.30 +37 34.9 5.338 5.196
04 49.71 +37 01.2 5.579 5.287
04 56.82 +36 32.5 5.811 5.378
05 04.48 +36 07.9 6.032 5.469
05 12.53 +35 46.7 6.239 5.559
05 20.86 +35 28.2 6.429 5.648
05 29.35 +35 11.8 6.602 5.737
05 37.91 +34 57.0 6.754 5.826
05 46.42 +34 43.6 6.885 5.914
05 54.82 +34 31.2 6.994 6.002
06 02.99 +34 19.8 7.080 6.089
06 10.88 +34 09.2 7.144 6.175
06 18.39 +33 59.5 7.185 6.262
06 25.42 +33 50.9 7.204 6.348
06 31.91 +33 43.3 7.201 6.433
06 37.75 +33 37.0 7.180 6.518
06 42.86 +33 32.1 7.140 6.603
06 47.14 +33 28.8 7.085 6.687
06 50.50 +33 27.3 7.018 6. 771
06 52.84 +33 27.5 6.941 6.854
06 54.10 +33 29.4 6.860 6.937
06 54.19 +33 32.7 6.778 17.020
06 53.09 +33 36.9 6.701 7.102
06 50.81 +33 41.6 6.634 7.184
06 47.39 +33 45.7 6.582 7.266
06 42.97 +33 48.5 6.550 7.347
06 37.74 +33 49.0 6.544 7.428
06 31.95 +33 46.3 6.566 7.508
06 25.90 +33 40.1 6.620 7.589
06 19.91 +33 30.3 6.707 7.669
06 14.30 +33 16.9 6.826 7.748
06 09.32 +33 00.7 6.975 7.827
06 05.19 +32 42.4 7.152 7.906
06 02.05 +32 22.9 7.353 7.985
05 59.95 +32 02.9 7.572 8.063
05 58.92 +31 43.1 7.804 8. 141
05 58.92 +31 23.9 8.045 8.219
05 59.87 +31 05.7 8.290 8.296
06 01.68 +30 48.5 8.533 8.373
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-0.47 -1.9
-0.24 -7.5
-0.03 -6.9
+0.15 -6.1
+0.31 5.4
+0.44 -4.6
+0.55 -4.0
+0.64 -3.4
+0.71 -2.9
+0.77 -2.5
+0.81 -2.1
+0.83 -1.9
+0.85 -1.6
+0.86 -1.5
+0.85 -1.3
+0.84 -1.2
+0.82 -1.1
+0.79 -1.1
+0.75 -1.0
+0.70 -0.9
+0.65 -0.8
+0.58 -0.6
+0.51 -0.5
+0.43 -0.3
+0.34 -0.2
+0. 23 0.0
+0.13 +0.2
+0.01 +0.3
-0.11 +0.4
-0.23 +0.5
-0.34 +0.4
-0.44 +0.3
-0.52 0.0
-0.58 -0.3
-0.60 -0.6
-0.60 -1.0
-0.56 -1.3
-0.50 -1.6
-0.41 -1.8
-0.31 -2.0
-0.21 -2.0
-0.10 -2.0

0.00 -1.9
+0.10 -1.8
+0.18 -1.7
+0.26 -1.6
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet
Epoch
T

Peri.
Node
Incl.

a

ml =
m

19 55.

20 04.

20 23.
20 32.

P/2011 JB15 (Spacewatch-Boattini)

2013 July
2012 Jan.
110. 82368
153. 73590
19. 14914
5.0177097 AU

1.0
20. 33556
2000.0

IT
1T

2.2 +5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.

.94 -08 04.

—~OoOCIOoY O1RhOoOOO

Tl O©OH—000 OOH—=IO OO O—=db NWEARCIW OOOPRWOT OO

Delta
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Daily motion
m

+0.96 +1.4
+0.95 +1.8
+0.94 +2.1
+0.91 +2.4
+0.88 +2.6
+0.84 +2.7
+0.79 +2.8
+0.73 +2.7
+0.67 +2.6
+0.59 +2.4
+0.51  +2.1
+0.42 +1.8
+0.32 +1.3
+0.21 +0.7
+0.10 +0.1
-0.01 -0.6
-0.12 -1.3
-0.22 -2.0
-0.30 -2.7
-0.37 -3.3
-0.41 3.7
-0.42 -4.0
-0.40 -4.1
-0.35 -4.0
-0.27 3.7
-0.18 -3.3
-0.07 -2.8
+0.04 -2.3
+0.15 -1.7
+0.26 -1.1
+0.36 -0.5
+0.45 +0.1
+0.54 +0.6
+0.61 +1.1
+0.66 +1.6
+0.71 +2.0
+0.75 +2.4
+0.78 +2.7
+0.79 +2.9
+0.80 +3.1
+0.80 +3.2
+0.79 +3.3
+0.78 +3.3
+0.75 +3.2
+0.72 +3.0
+0.69 +2.8
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e = 0.3174820
a= 17.3517617 AU
n = 0.04944438
P= 1993 years
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Comet C/2012 Q1 (Kowalski)

Epoch = 2013 July 7.0 1T
T = 2012 Feb. 10.20305 TT

Peri. = 139. 26590 e = 0.6382660

Node = 184.45019 2000.0 a = 26.2144064 AU

Incl. = 45.16839 n= 0.00734335

q = 0.4826421 AU P = 134.22 years

ml =-0.6 +5 log(Delta) + 15.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion mil

2013/14 h m o m :
Jan. 8 22 20.58 +08 23.9 10.136 9.598 +0.43 -0.4 19.2
Jan. 18 22 24.90 +08 19.4 10.264 9.605 +0.46 0.0 19.2
Jan. 28 22 29.49 +08 19.5 10.374 9.612 +0.48 +0.4 19.2
Feb. 7 22 34.28 +08 23.7 10.464 9.619 +0.49 +0.8 19.2
Feb. 17 22 39.20 +08 31.5 10.532 9.627 +0.50 +1.1 19.3
Feb. 27 22 44.18 +08 42.4 10.576 9.635 +0.50 +1.3 19.3
Mar. 9 22 49.14 +08 55.9 10.597 9.643 +0.49 +1.6 19.3
Mar. 19 22 54.02 +09 11.4 10.593 9.651 +0.47 +1.7 19.3
Mar. 29 22 58.76 +09 28.3 10.566 9.659 +0.45 +1.8 19.3
Apr. 8 23 03.28 +09 46.1 10.515 9.668 +0.43 +1.8 19.3
Apr. 18 23 07.54 +10 04.0 10.443 9.676 +0.39 +1.8 19.3
Apr. 28 23 11.45 +10 21.5 10.351 9.685 +0.35 +1.7 19.3
May 8 23 14.99 +10 38.1 10.242 9.694 +0.31 +1.5 19.2
May 18 23 18.07 +10 53.0 10.117 9.704 +0.26 +1.3 19.2
May 28 23 20.67 +11 05.7 9.982 9.713 +0.21 +1.0 19.2
June 7 23 22.73 +11 15.6 9.838 9.723 +0.15 +0.6 19.2
June 17 23 24.22 +11 22.1 9.689 9.733 +0.09 +0.2 19.2
June 27 23 25.12 +11 24.6 9.541 9.743 +0.03 -0.2 19.1
July 7 23 25.41 +11 22.6 9.396 9.753 -0.03 -0.7 19.1
July 17 23 25.11 +11 15.8 9.260 9.763 -0.09 -1.2 19.1
July 27 23 24.25 +11 03.8 9.136 9.774 -0.14 -1.7 19.1
Aug. 6 23 22.87 +10 46.6 9.030 9.785 -0.18 -2.2 19.0
Aug. 16 23 21.06 +10 24.3 8.945 9.796 -0.21 -2.7 19.0
Aug. 26 23 18.92 +09 57.2 8.884 9.807 -0.24 -3.1 19.0
Sept. 5 23 16.56 +09 25.8 8.850 9.818 -0.24 -3.5 19.0
Sept.15 23 14.14 +08 51.1 8.846 9.830 -0.24 -3.7 19.0
Sept.25 23 11.78 +08 14.1 8.872 9.841 -0.21 -3.8 19.0
Oct. 5 23 09.63 +07 36.0 8.927 9.853 -0.18 -3.8 19.1
Oct. 15 23 07.83 +06 57.9 9.012 9.865 -0.14 -3.7 19.1
Oct. 25 23 06.47 +06 21.2 9.122 9.877 -0.08 -3.4 19.1
Nov. 4 23 05.64 +05 46.8 9.255 9.890 -0.02 -3.1 19.2
Nov. 14 23 05.40 +05 15.7 9.407 9.902 +0.04 -2.7 19.2
Nov. 24 23 05.78 +04 48.6 9.573 9.915 +0.10 -2.3 19.2
Dec. 4 23 06.79 +04 25.9 9.749 9.928 +0.16 -1.8 19.3
Dec. 14 23 08.41 +04 07.8 9.929 9.941 +0.22 -1.3 19.3
Dec. 24 23 10.60 +03 54.5 10.109 9.954 +0.27 -0.9 19.4
Jan. 3 23 13.31 +03 45.9 10.283 9.967 +0.32 -0.4 19.4
Jan. 13 23 16.51 +03 41.6 10.448 9.981 +0.36 0.0 19.5
Jan. 23 23 20.10 +03 41.4 10.599 9.995 +0.39 +0.3 19.5
Feb. 2 23 24.04 +03 44.8 10.733 10.009 +0.42 +0.7 19.6
Feb. 12 23 28.24 +03 51.3 10.847 10.023 +0.44 +0.9 19.6
Feb. 22 23 32.65 +04 00.5 10.939 10.037 +0.45 +1.1 19.6
Mar. 4 23 37.18 +04 11.7 11.008 10.051 +0.46 +1.3 19.6
Mar. 14 23 41.78 +04 24.5 11.051 10.066 +0.46 +1.4 19.7
Mar. 24 23 46.37 +04 38.2 11.069 10.081 +0.45 +1.4 19.7
Apr. 3 23 50.90 +04 52.4 11.062 10.095 +0.44 +1.4 19.7
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Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet

Epoch
T

Peri.
Node
Incl.

a
m1

21P/Giacobini-Zinner

= 2013 July
= 2012 Feb.
98504
195. 39796
31.90824

1. 0306686 AU

172.

1.0

IT
11.63656 TT

2000.0

9.6 +5 log(Delta) + 15.0 log(r)

RhA.(ZOOO) Decl.

09
09

PR QU G G Y
—_,—— OO OOOoOOoOOo
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—_
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m

10 26.41 -20°

9.74 -20

51.
43.
34.

26.
19.
14.
10.
09.

09.
11.
14.
18.
24.

52.
00.

03.

15 =20
04 -19
32 -18

26 -11
45 -15
24 -13
86 -12
30 -10

49 -09
2] -07
44 -06
81 -06
17 -05

.31 -05
.23 -04

62 -04
41 -04
51 -04

15 -09

56.
55.
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Daily motion
m

-0.67 +0.1
-0.80 +2.4
-0.87 +4.8
-0.87 +6.9
-0.81 +8.6
-0.68 +9.7
-0.52 +10.1
-0.34 +10.0
-0.16 +9.4
+0.02 +8.4
+0.18 +7.3
+0.32 +6.1
+0.44 +4.9
+0.54 +3.7
+0.62 +2.6
+0.69 +1.6
+0.74 +0.6
+0.78 -0.2
+0.81 -1.0
+0.83 -1.7
+0.84 -2.3
+0.85 -2.8
+0.84 -3.3
+0.83 -3.6
+0.81 -3.9
+0.79 -4.2
+0.76 -4.3
+0.72 4.4
+0.67 -4.4
+0.61 -4.4
+0.54 -4.2
+0.46 -3.9
+0.37 -3.6
+0.26 -3.1
+0.15 -2.5
+0.02 -1.8
-0.11 -0.9
-0.24 +0.1
-0.36 +1.2
-0.47 +2.3
-0.55 +3.5
-0.60 +4.5
-0.62 +5.4
-0.59 +5.9
-0.54 +6.2
-0.45 +6.2
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e = 0.7068491
a= 3.5158296 AU
n= 0.14950728
P= 6.59 years
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet

Epoch = 2013 July
T = 2012 Mar.
Peri. = 153.76126
Node = 266.52639
Incl. = 9.77834
q =

ml =

31
2]
23

22.
21.

m °
AT +22

P/2011 U2 (Bressi)

1.0
24.18312

2000.0

4.8298722 AU

IT
1T

5.6 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

.04 +22
.88 +22
16 +22
96 +22

.26 +22
.98 +21
.01 +21
.23 +21
.48 +21

.62 +21
.92 +21
.05 +21
.09 +21
.52 +21

.25 +20
.18 +20
.20 +20
.25 +20
.22 +19

.04 +19
.62 +18
.88 +18
13 +11
.08 +17

.83 +16
.88 +15
.12 +15
.43 +14
.10 +14

.82 +13

55.
41.
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Daily motion
m

-0.44 -1.5
-0.32 -1.3
-0.17 -1.1
-0.02 -0.9
+0.13 -0.7
+0.27 -0.5
+0.40 -0.4
+0.52 -0.3
+0.62 -0.3
+0.71 -0.4
+0.79 -0.5
+0.85 -0.6
+0.90 -0.8
+0.94 -1.0
+0.97 -1.3
+0.99 -1.6
+1.00 -1.9
+1.00 -2.1
+1.00 -2.4
+0.98 -2.7
+0.96 -2.9
+0.93 -3.2
+0.88 -3.3
+0.84 -3.5
+0.77 -3.5
+0.70 -3.6
+0.62 -3.5
+0.53 -3.4
+0.43 -3.2
+0.31 -3.0
+0.19 -2.6
+0.05 -2.2
-0.08 -1.7
-0.22 -1.1
-0.34 -0.6
-0.45 -0.1
-0.52 +0.4
-0.56 +0.8
-0.55 +1.0
-0.50 +1.2
-0.42 +1.2
-0.31  +1.1
-0.18 +1.0
-0.05 +0.7
+0.08 +0.4
+0.21  +0.1
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e = 0.0907994
a= 53122184 AU
n = 0.08049894
P= 12 24 years
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet

Epoch
T

Peri.
Node
Incl.

a

m1

P/2011 R3 (Novichonok—Gerke)

19. 22

2013 July
2012 Mar.
224. 86500
190. 43326
187
3.5557615 AU

1.0
30. 86225

2000.0

IT
1T

4.2 +5 log(Delta) + 20.0 log(r)

RhA.(ZOOO) Decl.

—_

2
2
1
1
1

m o,
.18 =02 18.

.83 -00 47.
.78 +00 05.

(=]
© OO~I—O0100 OOHOIO ONOIO NOO—=—=N TCI—=ph0Od OOPLCIO CIOoWoIo

—BARDRWOO OCOONOD

Delta
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e = 0.2640607
a= 4.8315962 AU
n=0.09280431

P = 10.62 years
Daily motion mi

m ,

-0.55 +2.7 18.1
-0.44 +3.9 18.1
-0.29 +4.7 18.2
-0.12 +5.3 18.3
+0.06 +5.5 18.5
+0.23 +5.5 18.6
+0.39 +5.2 18.7
+0.53 +4.8 18.8
+0.66 +4.3 19.0
+0.77 +3.7 19.1
+0.86 +3.0 19.2
+0.94 +2.3 19.3
+1.00 +1.6 19.4
+1.05 +0.9 19.6
+1.09 +0.1 19.7
+1.12 -0.5 19.7
+1.14 -1.2 19.8
+1.14 -1.8 19.9
+1.15 -2.4 20.0
+1.14 -3.0 20.0
+1.12 -3.5 20.1
+1.10 -3.9 20.2
+1.07 -4.3 20.2
+1.04 -4.7 20.2
+0.99 -4.9 20.3
+0.94 5.1 20.3
+0.88 -5.2 20.3
+0.81 -5.2 20.3
+0.73 -5.2 20.3
+0.64 5.0 20.3
+0.54 -4.7 20.3
+0.43 -4.2 20.3
+0.30 -3.6 20.3
+0.17 -2.9 20.2
+0.02 -2.0 20.2
-0.12 -0.9 20.2
-0.25 +0.3 20.2
-0.37 +1.5 20.2
-0.47 +2.8 20.2
-0.52 +3.9 20.2
-0.53 +4.8 20.2
-0.50 +5.4 20.2
-0.43 +5.7 20.3
-0.33 +5.7 20.4
-0.20 +5.4 20.5
-0.07 +4.8 20.6
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Feb.
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June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet 242P/Spahr

Epoch = 2013 July 7.0 1T
T  =2012_ Apr. 3.35570 TT
Peri. = 247.72418

Node = 180.71592 2000.0
Incl. = 32.48501

q = 3.9803642 AU

ml = 1.2 +5 log(Delta) + 22.5 log(r)
RhA.(ZOOO) Decl.

m

07 03.07 -17°26.
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[ G G Y
OO OOOTOO OOOOoOo

N

N
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09 48.50 -03 42.
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Delta r
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Daily motion
m

-0.56 +3.6
-0.49 +5.4
-0.38 +6.8
-0.24 +7.9
-0.09 +8.4
+0.07 +8.6
+0.23 +8.5
+0.37 +8.0
+0.50 +7.4
+0.62 +6.7
+0.72 +5.8
+0.81 +4.9
+0.88 +4.0
+0.94 +3.1
+0.98 +2.2
+1.02 +1.4
+1.04 +0.5
+1.05 -0.2
+1.06 -0.9
+1.06 -1.6
+1.05 -2.2
+1.03 -2.8
+1.01 -3.2
+0.98 -3.6
+0.94 -4.0
+0.90 -4.2
+0.84 -4.4
+0.78 -4.5
+0.71 -4.4
+0.63 -4.3
+0.53 4.1
+0.43 3.7
+0.31 -3.1
+0.19 -2.4
+0.05 -1.5
-0.08 -0.4
-0.21 +0.8
-0.32 +2.1
-0.41 +3.4
-0.47 +4.7
-0.49 +5.8
-0. 48 +6.?

.2

.0

.5
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e = 0.2773206
a= 55077870 AU
n=0.07624974
P= 12.93 years
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Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N — N — N —_ N — N — N — N — N —_ N — N — N —

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet P/2011 N1 (ASH))

Epoch = 2013 July 7.0 1T

T =2012_ May 30.13045 TT

Peri. = 330.7932 e = 0.5455228
Node = 77.67117 2000.0 a= 6.2830575 AU
Incl. = 35.68916 n= 0.06258172

q = 2.8555064 AU P= 1575 years
ml = 9.8 +5 log(Delta) + 15.0 log(r)

RhA.(ZOOO) Decl. Delta r Daily motion mil

m o s m ,

06 04.15 +41 10.8 2.370 3.291 -0.87 +5.6 19.4
05 55.48 +42 06.6 2.464 3.326 -0.64 +3.9 19.6
05 49.07 +42 45.1 2.582 3.362 -0.37 +2.5 19.8
05 45.39 +43 10.2 2.721 3.399 -0.08 +1.5 19.9
05 44.58 +43 25.7 2.876 3.437 +0.20 +0.9 20.1
05 46.57 +43 34.8 3.042 3.476 +0.45 +0.5 20.3
05 51.09 +43 39.8 3.215 3.515 +0.68 +0.2 20.5
05 57.86 +43 41.9 3.392 3.554 +0.87 0.0 20.7
06 06.54 +43 41.8 3.570 3.595 +1.03 -0.2 20.9
06 16.83 +43 39.7 3.745 3.636 +1.16 -0.4 21.1
06 28.47 +43 35.4 3.915 3.677 +1.27 -0.7 21.2
06 41.18 +43 28.9 4.079 3.719 +1.36 -0.9 21.4
06 54.76 +43 19.8 4.234 3.761 +1.42 -1.2 21.6
07 09.00 +43 08.1 4.379 3.803 +1.47 -1.4 21.7
07 23.74 +42 53.7 4.512 3.846 +1.51 -1.7 21.8
07 38.82 +42 36.6 4.634 3.889 +1.53 -2.0 22.0
07 54.12 +42 17.0 4.742 3.933 +1.54 -2.2 22.1
08 09.51 +41 55.1 4.836 3.976 +1.54 -2.4 22.2
08 24.91 +41 31.5 4.916 4.020 +1.53 -2.5 22.3
08 40.22 +41 06.5 4.980 4.064 +1.51 -2.6 22.4
08 55.36 +40 40.9 5.029 4.109 +1.49 -2.6 22.5
09 10.28 +40 15.3 5.063 4.153 +1.46 -2.5 22.6
09 24.91 +39 50.7 5.081 4.197 +1.43 -2.3 22.7
09 39.19 +39 27.8 5.084 4.242 +1.39 -2.0 22.7
09 53.07 +39 07.7 5.072 4.286 +1.34 -1.6 22.8
10 06.49 +38 51.4 5.045 4.331 +1.29 -1.1 22.9
10 19.39 +38 40.0 5.005 4.376 +1.23 -0.5 22.9
10 31.71 +38 34.7 4.952 4.420 +1.17 +0.2 23.0
10 43.36 +38 36.7 4.888 4.465 +1.09 +1.0 23.0
10 54.25 +38 47.1 4.815 4.510 +1.00 +2.0 23.0
11 04.29 +39 06.8 4.735 4.554 +0.90 +3.0
11 13.34 +39 36.8 4.650 4.599 +0.79 +4.1
11 21.26 +40 17.6 4.564 4.643 +0.66 +5.2
11 27.89 +41 09.2 4.478 4.688 +0.52 +6.2
11 33.04 +42 11.3 4.398 4.732 +0.35 +7.1
11 36.56 +43 22.4 4.326 4.776 +0.17 +7.8
11 38.25 +44 40.3 4.267 4.821 -0.02 +8.1
11 38.01 +46 01.6 4.223 4.865 -0.22 +8.1
11 35.78 +47 22.3 4.199 4.909 -0.41 +7.5
11 31.65 +48 37.6 4.196 4.953 -0.58 +6.5
11 25.86 +49 42.4 4.216 4.996 -0.70 +5.0
11 18.85 +50 32.5 4.261 5.040 -0.77 +3.2
11 11.19 +51 04.9 4.329 5.083 -0.77 +1.3
11 03.53 +561 18.1 4.419 5.126 -0.70 -0.6
10 56.52 +51 12.3 4.530 5.170 -0.58 -2.3
10 50.68 +50 49.2 4.659 5.213 -0.43 -3.8
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Comet G/2012 L3 (LINEAR)
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Oh TT
2013/14
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June
June
June
July
July

N = N

Xuly
ug.
Aug.
Aug.
Sept.

Sept.
Sept.
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Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N—
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Apr.

Comet P/2012 NJ (La Sagra)
Epoch = 2013 July 7.0
T =2012 June 13.05992
Peri. = 338.40142
Node = 315.76937 2000.0
Incl. = 84.3764]1
q = 1.2917667 AU
H=13.0, G=0.15
RhA.(ZOOO) Decl. Delta
m o s
19 27.73 +43 13.5 3.136 2
19 41.34 +45 24.3 3.222 2
19 55.12 +47 50.3 3.304 3
20 09.01 +50 30.1 3.383 3
20 22.95 +53 22.2 3.461 3
20 36.85 +56 24.9 3.538 3
20 50.68 +59 35.9 3.617 3
21 04.38 +62 53.3 3.698 3
21 17.87 +66 14.7 3.783 3
21 31.10 +69 38.1 3.871 3
21 43.93 +73 01.4 3.962 3
21 56.15 +76 22.6 4.057 3
22 07.32 +79 40.1 4.155 3
22 16.21 +82 52.4 4.254 4
22 18.04 +85 57.8 4.355 4
21 19.99 +88 52.1 4.455 4
12 10.00 +88 07.7 4.554 4
11 48.89 +85 28.4 4.651 4
11 53.56 +82 57.1 4.744 4
12 02.96 +80 35.6 4.833 4
12 14.00 +7/8 24.7 4.915 4
12 25.82 +76 24.7 4.992 4
12 38.11 +74 36.1 5.061 4
12 50.66 +72 59.5 5.122 4
13 03.40 +71 35.1 5.176 4
13 16.29 +70 23.6 5.221 4
13 29.28 +69 25.5 5.259 5
13 42.33 +68 41.1 5.289 5
13 55.42 +68 11.1 5.314 5
14 08.48 +67 55.7 5.333 b
14 21.48 +67 55.3 5.348 5
14 34.32 +68 10.1 5.361 b5
14 46.91 +68 40.1 5.374 5
14 59.12 +69 24.9 5.389 5
15 10.74 +70 24.0 5.408 5
15 21.53 +71 36.3 5.432 5
15 31.13 +73 00.7 5.465 5
15 38.97 +74 35.2 5.507 5
15 44.24 +76 17.7 5.560 b5
15 45.63 +7/8 05.4 5.626 5
15 40.93 +79 54.7 5.703 6
15 26.43 +81 40.3 5.793 6
14 55.99 +83 14.4 5.894 6
14 02.11 +84 23.4 6.007 6
12 46.42 +84 49.3 6.128 6
11 32.08 +84 23.3 6.256 6
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IT

e = 0.8479064
a=8.4932351 AU
n=0.03981937
P= 24175 years
Daily motion V
m ,

+1.36 +13.1 18.7
+1.38 +14.6 18.8
+1.39 +16.0 18.9
+1.39 +17.2 19.0
+1.39 +18.3 19.1
+1.38 +19.1 19.2
+1.37 +19.7 19.3
+1.35 +20.1 19.4
+1.32 +20.3 19.5
+1.28 +20.3 19.6
+1.22 +20.1 19.7
+1.12 +19.8 19.8
+0.89 +19.2 19.9
+0.18 +18.5 19.9
-5.80 +17.4 20.0
-55.00 -4.4 20.1
-2.11 -15.9 20.2
+0.47 -15.1 20.3
+0.94 -14.1 20.3
+1.10 -13.1 20.4
+1.18 -12.0 20.5
+1.23 -10.9 20.5
+1.25 -9.7 20.6
+1.27 -8.4 20.6
+1.29 -7.1 20.7
+1.30 5.8 20.7
+1.31 -4.4 20.8
+1.31 -3.0 20.8
+1.31 -1.5 20.9
+1.30 0.0 20.9
+1.28 +1.5 20.9
+1.26 +3.0 21.0
+1.22 +4.5 21.0
+1.16 +5.9 21.0
+1.08 +7.2 21.1
+0.96 +8.4 21.1
+0.78 +9.5 21.1
+0.53 +10.2 21.2
+0.14 +10.8 21.2
-0.47 +10.9 21.2
-1.45 +10.6 21.3
-3.04 +9.4 21.3
-5.39 +6.9 21.4
-1.57 +2.6 21.5
-71.43 -2.6 21.5
-5.17 -6.6 21.6
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Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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Comet 152P/Hel in-Lawrence

Epoch
T

Peri.
Node
Incl.

a
ml =

m
19 31.
19 48.
20 04.
20 20.
20 35.

1.0
8. 88021

2000.0

9. 86805
3.1159842 AU

IT
1T

e = 0.3070981
a=4.4970063 AU
n= 0.10335199
P= 954 years

4.0 +5 log(Delta) + 20.0 log(r (t-240))
RhA.(ZOOO) Decl.

58 -24°

02 -23
20 -23

.55 =07

—OOUIONOS SOOI

D O—OHWO PL~OOCINO WPRARO—O WOWWOO OO OSOHWOHON] O—OhRN

Delta

o ool ARREE BRWWW WWWWHR PR PRNWEL WWWWw  wWwhihhs bbb
~
)
~
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=A

Daily motion
m ,

+1.64 +2.4 17.1
+1.62 +2.9 11.0
+1.98 +3.3 171.0
+1.94 +3.7 11.0
+1.49 +3.9 17.0
+1.43 +4.0 17.0
+1.3] +4.0 16.9
+1.29 +3.9 16.9
+1.22 +3.7 16.9
+1.13 +3.3 16.8
+1.03 +2.8 16.8
+0.92 +2.2 16.17
+0.80 +1.4 16.7
+0.6/ +0.5 16.6
+0.52 -0.5 16.6
+0.36 -1.5 16.5
+0.19 -2.6 16.5
+0.01 -3.6 16.4
-0.17 -4.4 16.4
-0.34 -5.0 16.3
-0.48 -5.2 16.3
-0.98 -5.0 16.4
-0.63 -4.4 16.4
-0.61 -3.5 16.4
-0.54 -2.3 16.5
-0.42 -1.0 16.6
-0.27 +0.2 16.8
-0.11 +1.3 16.9
+0.07 +2.4 171.0
+0.23 +3.2 11.2
+0.38 +4.0 17.3
+0.92 +4.6 11.5
+0.63 +5.2 17.6
+.73 +5.6 17.8
+0.81 +6.0 17.9
+0.88 +6.3 18.1
+0.93 +6.5 18.2
+0.97 +6.7 18.3
+1.00 +6.8 18.4
+1.02 +6.9 18.5
+1.04 +6.8 18.6
+1.04 +6.8 18.7
+1.04 +6.6 18.8
+1.03 +6.5 18.9
+1.01 +6.2 18.9
+0.99 +5.9 19.0
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.

N — N — —_ N — N — N —

N— N
W BBERERNON NLWWWwhAA b Dd coico1c10101

Comet
Epoch
T

Peri.

Node

Incl.

q
€

m1
RhA.(ZOOO) Decl. Delta r Daily

C/2011 UF305 (LINEAR)

= 2013 July 1.0 IT
= 2012 July 22.11828 TT
= 121. 98331

= 297.44173  2000.0

= 93.98151

= 2.1380114 AU

= 1.0003658

7.4 +5 log(Delta) + 10.0 log(r)

.91 +14 59.6  1.927 2.88] -2.48
.15 +12 36.6  1.984 2.961 -2.22
.93 +10 24.2 2.092 3.036 -1.84
.49 +08 29.2 2.244 3.113 -1.42
.26 +06 53.9 2.431 3.190 -1.02
.11 +05 36.8 2.645 3.269 -0.66
.94 +04 34.6 2.876 3.349 -0.35
.01 +03 43.5 3.117 3.429 -0.11
.94 +02 59.6  3.361 3.510 +0.09
.86 +02 20.2 3.604 3.591 +0.25
.35 +01 42.6 3.841 3.6/3 +0.37
.07 +01 05.0 4.069 3.755 +0.47
.14 +00 25.8 4.284 3.838 +0.54
.13 -00 16.0 4.484 3.921 +0.59
.05 -01 01.4 4.668 4.004 +0.63
33 -01 51.1 4.833 4.08] +0.65
83 -02 45.7 4.979 4.1]/0 +0.66
42 -03 45.5 5.105 4.253 +0.66
99 -04 50.9 5.210 4.336 +0.64
42 -06 02.2 5.295 4.420 +0.62
62 -07 19.5 5.359 4.503 +0.59
47 -08 42.9 5.404 4.586 +0.54
8/ -10 12.6  5.429 4.669 +0.48
11 -11 48.3  5.437 4.752 +0.42
86 -13 29.9 5.429 4.834 +0.33
21 -1517.0  5.408 4.917 +0.24
61 -17 08.9 5.375 4.999 +0.13
94 -19 04.6 5.334 5.082 +0.01
03 -21 02.8 5.288 5.164 -0.13
171 -23 01.7 5.241 5.245 -0.27
04 -24 58.9 5.196 5.327 -0.43
16 -26 51.5 5.159 5.409 -0.58
95 -28 36.1 5.133 5.490 -0.73
67 -30 09.2 5.121 5.571 -0.85
14 =31 27.2 5.128 5.652 -0.94
10 -32 27.3 5.157 5.732 -0.99
11 -33 07.7 5.208 5.813 -0.99
85 -33 27.8 5.282 5.893 -0.94
44 -33 28.7 5.3719 5.973 -0.85
94 -33 12.7 5.498 6.052 -0.72
10 -32 43.2 5.636 6.132 -0.58
90 -32 03.8 5.791 6.211 -0.43
61 -31 18.2 5.958 6.290 -0.28
82 -30 30.0 6.135 6.369 -0.14
45 -29 41.9 6.317 6.447 -0.01
36 -28 56.4 6.502 6.525 +0.11
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Comet G/2011 01 (LINEAR)

Epoch = 2013 July 7.0 1T

T =2012 Aug. 18.41533 TT

Peri. = 232.371

Node = 89.81842 2000.0

Incl. = 76.49974

q = 3.8906863 AU

e = 0.9961080

ml = 7.2 +5 log(Delta) + 10.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Dai ly

2013/14 h m o
Jan. 8 23 34.51 -73 55.7 4.456 4.082 +3.27
Jan. 18 00 07.24 -71 47.6 4.481 4.109 +2.92
Jan. 28 00 36.42 -69 29.7 4.504 4.137 +2.63
Feb. 7 01 02.75 -67 04.8 4.527 4.167 +2.41
Feb. 17 01 26.81 -64 35.9 4.551 4.199 +2.22
Feb. 27 01 49.04 -62 05.7 4.577 4.231 +2.07
Mar. 9 02 09.79 -59 36.4 4.605 4.266 +1.95
Mar. 19 02 29.32 -57 10.4 4.636 4.301 +1.85
Mar. 29 02 47.79 -54 50.0 4.670 4.338 +1.76
Apr. 8 03 05.36 52 36.8 4.707 4.376 +1.68
Apr. 18 03 22.12 50 32.6 4.746 4.415 +1.60
Apr. 28 03 38.12 -48 38.8 4.787 4.456 +1.53
May 8 03 53.40 -46 56.5 4.828 4.497 +1.46
May 18 04 07.97 -45 26.5 4.869 4.540 +1.39
May 28 04 21.83 -44 09.4 4.908 4.583 +1.31
June 7 04 34.96 -43 05.6 4.945 4.628 +1.24
June 17 04 47.32 -42 15.3 4.979 4.673 +1.16
June 27 04 58.88 -41 38.4 5.008 4.720 +1.07
July 7 0509.57 -41 14.5 5.032 4.767 +0.97
July 17 05 19.32 -41 03.4 5.051 4.815 +0.87
July 27 05 28.03 -41 04.3 5.063 4.864 +0.76
Aug. 6 05 35.62 -41 16.3 5.070 4.914 +0.63
Aug. 16 05 41.97 -41 38.4 5.071 4.964 +0.50
Aug. 26 05 46.94 -42 09.1 5.067 5.015 +0.35
Sept. 5 05 50.40 -42 46.8 5.059 5.066 +0.18
Sept.15 05 52.21 -43 29.3 5.048 5.119 0.00
Sept.25 05 52.24 -44 13.9 5.037 5.172 -0.18
Oct. 5 0550.41 -44 57.6 5.026 5.225 -0.38
Oct. 15 05 46.66 -45 36.8 5.018 5.279 -0.56
Oct. 25 05 41.06 -46 07.5 5.016 5.333 -0.73
Nov. 4 05 33.79 -46 26.0 5.022 5.388 -0.86
Nov. 14 05 25.18 -46 28.4 5.038 5.443 -0.95
Nov. 24 05 15.69 -46 11.8 5.067 5.499 -0.98
Dec. 4 05 05.89 -45 34.7 5.111 5.555 -0.95
Dec. 14 04 56.36 -44 36.7 5.170 5.612 -0.87
Dec. 24 04 47.64 -43 19.3 5.247 5.669 -0.75
Jan. 3 04 40.14 -41 45.0 5.339 5.726 -0.60
Jan. 13 04 34.14 -39 57.4 5.448 5.784 -0.44
Jan. 23 04 29.74 -38 00.3 5.572 5.842 -0.28
Feb. 2 04 26.96 -35 57.7 5.708 5.900 -0.12
Feb. 12 04 25.73 -33 52.9 5.854 5.958 +0.02
Feb. 22 04 25.90 -31 49.2 6.008 6.017 +0.14
Mar. 4 04 27.32 -29 48.9 6.167 6.076 +0.25
Mar. 14 04 29.82 -27 54.0 6.327 6.135 +0.34
Mar. 24 04 33.24 -26 05.9 6.486 6.194 +0.42
Apr. 3 04 37.42 -24 25.6 6.641 6.254 +0.48
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet
Epoch
T

Peri.
Node
Incl.

a

P/2012 S2 (La Sagra)

1.0 IT
18. 86693 TT

2000.0

8.57920
1.3699463 AU

e = 0.6907145
a=4.4293906 AU
n= 0.10572753
P= 932 years

ml = 15.6 + 5 log(Delta) + 15.0 log(r (t-100))
RhA.(ZOOO) Decl.

m

04 28.44 +30 01.
04 30.17 +30 03.
04 35.01 +30 06.
.39 +30

04 42
04 51.

—_—

() — . — —d

© OOOOTO OOoOOoOoOoO O
NS
[$a}

83 +30

.90 +30
.23 +30
.92 +30
.93 +30
.05 +30

.92 +30
.00 +29
.15 429
.29 +29
.33 +28

.19 +28
.81 +21
.14 427
.13 +26
.14 +25

.93 +25
.65 +24
.88 +23
.95 +23
.63 +22

.07 +21
.18 +21
.11 420
.15 +20
.81 +19

.18 +19
.92 +19
.92 +19
.84 +19
.16 +20

.84 +20
.87 +21
.34 +21
.50 +22
.68 +23

.34 +24
.01 +24
17 +24
.21 +25
.62 +25

.38 +25

09.
14.

=IO —==DNN—

CILw—=h—

PRODRO  PLWRANOT ~O—00©

— 00RO TIOHOA~O

PRWERCIN CWIND

N OCOI—=)h—=O OoooN——

—CITONW HIOHO OoOoNOI—

Delta r

1.259 120
1.413 197
1.582 275
1.764 353
1.955 431

P PROWW WLWWWww ARBREE ABRBAEE BRBAARE BAEEEDE WWWWW NNNNN
~
NS
S
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Daily motion mi
m

+0.17 +0.2 18.6
+0.48 +0.3 19.0
+0.74 +0.4 19.5
+0.94 +0.4 20.0
+1.11 +0.4 20.4
+1.23 +0.3 20.9
+1.33 +0.1 21.4
+1.40 -0.2 21.8
+1.45 -0.5 22.2
+1.49 -0.9 22.6
+1.51 -1.3 23.0
+1.52 1.7 23.4
+1.51 2.1 23.7
+1.50 -2.5 24.0
+1.49 -2.9 )
+1.46 -3.3

+1.43 -3.6

+1.40 -3.8

+1.36 -4.0

+1.32 -4.2

+1.27 -4.2

+1.22 4.3

+1.17 -4.2

+1.11 4.1

+1.04 -3.8

+0.97 -3.5

+0.89 -3.1

+0.80 -2.6

+0.71  -2.1

+0.60 -1.4

+0.47 -0.6

+0.34 +0.3

+0.19 +1.2

+0.03 +2.1

-0.13 +3.0

-0.30 +3.7

-0.45 +4.2

-0.58 +4.4

-0.68 +4.3

-0.73 +3.9

-0.73 +3.2

-0.68 +2.3

-0.59 +1.4

-0.47 +0.4

-0.32 -0.4

-0.18 -1.2
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet
Epoch
T

Peri.

Node

Incl.

a

m1

C/2012 Y3 (McNaught)

13.21

75 +02 17.

.88 +02 37.
.93 +02 51.
.64 +03 00.
.13 +03 05.
.92 +03 07.

.93 +03 07.
.04 +03 08.
.17 +03 08.
.20 +03 11.
.03 +03 18.

.98 +03 29.
.15 +03 46.
.92 +04 10.
.92 +04 42.
.05 +05 23.

.09 +06 11.
.34 +07 07.
.14 +08 08.
.92 +09 13.
.06 +10 18

.92 +11 23.
.19 +12 24.
.82 +13 22.
.13 +14 14.
.11 +15 01.

.50 +15 42.

126
1.7673902 AU

—ORNO OJOOW O~ O—00Ih CIOO0WSr Odh—=h O—=—ww

© CIONOON JI—O1h

1.0 IT
25.96334 TT

2000.0

Delta r

2.060 2.411
2.115 2.491
2.191 2.571
2.292 2.654
2.416 2.738
2.563 2.822
2.729 2.908
2.911 2.994
3.104 3.080
3.305 3.167
3.509 3.255
3.713 3.342
3.914 3.429
4.107 3.517
4.291 3.604
4. 462 3.691
4.619 3.719
4.760 3.865
4.882 3.952
4.985 4.039
5.068 4.125
5.129 4.211
5.170 4.296
5.189 4.382
5.187 4.467
5.166 4.551
5.128 4.635
5.073 4.719
5.005 4.803
4.928 4.886
4.845 4.969
4.762 5.051
4.685 5.133
4.618 5.215
4.569 5.296
4.543 5.377
4. 546 5.458
4.581 5.538
4.651 5.618
4.755 5.697
4.893 5.776
5.060 5.855
5.254 5.933
5.468 6.011
5.698 6.089
5.937 6.166
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USoO OD

0.9417479
30. 3403688 AU
0. 00589757
167. 12 years

8.4+ 5 logDelta) + 15.0 log(r)
R. A. (2000) Decl.

motion

+32.
+34.
+34.
+33.
+31.

+28.
+25.
+22.
+19.
+16.

+14.
+12.
+10.
+8.
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet C/2012 T6 (Kowalski)

Epoch = 2013 July 7.0 1T
T  =2012 Aug. 26.33210 TT
Peri. = 198.09482 e =
Node = 186.19399 2000.0 a=
Incl. = 33.27678 n=
q = 1.7746851 AU P=

ml = 14.4 + 5 log(Delta) + 10.0 log(r)

R. A. (2000) Decl. Delta r Daily
h m o m
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet P/2012 T1 (PANSTARRS)

Epoch = 2013 July
T =2012 Sept.
Peri. = 300. 46666
Node = 85.77188
Incl. = 11.05940
q =

1.0
10. 60166

2000.0

2.4094571 AU

IT
1T

ml =12.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

m °
02 35.09 +08
02 40.65 +10
02 48.35 +11
02 57.89 +13
03 09.03 +14

03 21.54 +16
03 35.21 +17
03 49.90 +18
04 05.43 +20
04 21.68 +21

04 38.55 +22
04 55.89 +23
05 13.62 +23
05 31.64 +24
05 49.83 +24

06 08.12 +25
06 26.41 +25
06 44.60 +25
07 02.62 +25
07 20.39 +25

07 37.83 +24
07 54.88 +24
08 11.47 +23
08 27.53 +23
08 43.00 +22

08 57.81 +22
09 11.87 +21
09 25.12 +21
09 37.44 +20
09 48.72 +20

09 58.82 +19
0 07.57 +19
0 14.79 +19
0 20.28 +20
0 23.82 +20
0 25.23 +21
0 24.37 +21
0 21.21 +23
0 15.95 +24
0 08.96 +25

10 00. 90 +26
09 52.59 +27
09 44.86 +27
09 38.46 +27
09 33.90 +27

09 31.44 +27

—_

53 0
18.

15
44,
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Daily motion
m ,

+0.56 +8.5
+0.7] +8.8
+0.95 +8.9
+1.11  +8.9
+1.25 +8.6
+1.37 +8.3
+1.4] +7.8
+1.55  +7.3
+1.63 +6.6
+1.69 +5.9
+1.73 +5.2
+1.7] +4.4
+1.80 +3.5
+1.82 +2.7
+1.83 +1.8
+1.83 +1.0
+1.82 +0.2
+1.80 -0.5
+1.78 -1.2
+1.74 -1.8
+1.71 -2.4
+1.66 -2.8
+1.61 -3.1
+1.55 -3.4
+1.48 -3.5
+1.41 -3.4
+1.32 -3.2
+1.23 -2.9
+1.13 -2.4
+1.01 -1.7
+0.88 -0.9
+0.72 +0.2
+0.55 +1.3
+0.35 +2.6
+0.14 +3.9
-0.09 +5.2
-0.32 +6.1
-0.53 +6.7
-0.70 +6.7
-0.81 +6.0
-0.83 +4.9
-0.77 +3.4
-0.64 +1.7
-0.46 +0.1
-0.25 -1.3
-0.03 -2.5
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e = 0.2363537
a= 3.1552004 AU
n= 0.17585862
P= 560 years
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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Comet 260P/McNaught

Epoch = 2013 July
T =2012 Sept.
Peri. = 15.69541
Node = 351.91980
Incl. = 15.73840
q =

1.0 IT
12.50850 TT

2000.0

1. 4963509 AU

e = 0.5936873
a= 3.6827569 AU
n= 0.13945834
P= 17.07 years

ml =12.0 + 5 log(Delta) + 15.0 log(r (t-15))
RhA.(ZOOO) Decl.

m

02 20.85 +39°

02 38.46 +38
02 57.24 +38
03 16.80 +38
03 36.92 +37

03 57.38 +37
04 18.00 +37
04 38.67 +37
04 59.26 +36
05 19.67 +36

05 39.83 +35
05 59.64 +35
06 19.07 +34
06 38.05 +34
06 56.54 +33

07 14.51 +32
07 31.94 +31
07 48.80 +30
08 05.08 +29
08 20.76 +28

08 35.83 +27
08 50.28 +26
09 04.08 +25
09 17.22 +24
09 29.66 +23

09 41.37 +22
09 52.29 +21
02.37 +21
11.51 +20
19.63 +19

0

0

0

0 26.61 +19
0 32.30 +18
0 36.58 +18
0 39.30 +18
0 40.29 +18
0 39.46 +18
0 36.76 +18
0 32.23 +19
0 26.10 +19
0 18.68 +20
0
0

10.51 +20
02.16 +21
09 54.24 +21
09 47.30 +21
09 41.72 +21

09 37.72 +21
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Delta r

1.285 930
1.421 992
1.579 055
1.738 119
1.904 184
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Daily motion
m ,

+1.76 -2.8 16.5
+1.88 -2.2 17.0
+1.96 -1.8 17.4
+2.01 -1.6 17.8
+2.05 -1.5 18.2
+2.06 -1.5 18.6
+2.07 -1.7 18.9
+2.06 -2.0 19.3
+2.04 -2.3 19.6
+2.02 -2.7 20.0
+1.98 -3.1 20.3
+1.94 -3.6 20.6
+1.90 -4.0 20.8
+1.85 -4.5 21.1
+1.80 -4.8 21.3
+1.74 5.2 21.6
+1.69 5.5 21.8
+1.63 5.8 22.0
+1.57 -6.0 22.2
+1.51 -6.1 22.4
+1.44 -6.2 22.5
+1.38 6.2 22.7
+1.31 -6.1 22.8
+1.24 6.0 22.9
+1.17 5.8 )
+1.09 5.5

+1.01 5.1

+0.91 -4.6

+0.81 -4.0

+0.70 -3.3

+0.57 -2.5

+0.43 -1.6

+0.27 -0.7

+0.10 +0.3

-0.08 +1.3

-0.27 +2.1

-0.45 +2.8

-0.61 +3.2

-0.74 +3.3

-0.82 +3.1

-0.83 +2

-0.79 +1
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Comet 160P/LINEAR

Epoch = 2013 July 7.0 1T
T =2012 Sept. 18.69260 TT
Peri. = 18.29259 e = 0.4796709
Node = 336.95545 2000.0 a=3.9719343 AU
Incl. = 17.27564 n= 0.12450907
q = 2.0667130 AU P= 1792 years
ml = 10.4 + 5 log(Delta) + 20.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2013/14 h m o m :
Jan. 8 00 10.58 +18 14.3 2.165 2.257 +1.65 +8.7 19.1
Jan. 18 00 27.04 +19 41.1 2.305 2.290 +1.73 +8.9 19.4
Jan. 28 00 44.30 +21 10.3 2.446 2.324 +1.79 +9.0 19.7
Feb. 7 01 02.24 +22 40.6 2.586 2.361 +1.85 +9.0 19.9
Feb. 17 01 20.76 +24 10.6 2.724 2.399 +1.90 +8.8 20.2
Feb. 27 01 39.76 +25 38.9 2.860 2.438 +1.94 +8.5 20.4
Mar. 9 01 59.16 +27 04.3 2.992 2.479 +1.98 +8.1 20.7
Mar. 19 02 18.93 +28 25.8 3.120 2.521 +2.00 +7.6 20.9
Mar. 29 02 38.97 +29 42.2 3.242 2.563 +2.03 +7.1 21.1
Apr. 8 02 59.23 +30 52.8 3.357 2.607 +2.04 +6.4 21.4
Apr. 18 03 19.65 +31 56.7 3.465 2.651 +2.05 +5.7 21.6
Apr. 28 03 40.15 +32 53.4 3.565 2.696 +2.05 +4.9 21.8
May 8 04 00.67 +33 42.5 3.655 2.742 +2.04 +4.1 22.0
May 18 04 21.11 +34 23.8 3.735 2.788 +2.03 +3.3 22.2
May 28 04 41.38 +34 57.2 3.805 2.834 +2.00 +2.6 22.4
June 7 0501.40 +3522.9 3.862 2.881 +1.97 +1.8 22.5
June 17 05 21.09 +35 41.2 3.908 2.928 +1.92 +1.1 22.7
June 27 05 40.33 +35 52.6 3.941 2.975 +1.87 +0.5 22.8
July 7 0559.04 +3557.6 3.961 3.022 +1.81 -0.1 23.0
July 17 06 17.14 +35 57.1 3.968 3.069 +1.74 -0.5 .
July 27 06 34.53 +35 51.9 3.961 3.116 +1.66 —0.9
Aug. 6 06 51.12 +3543.0 3.940 3.163 +1.57 -1.1
Aug. 16 07 06.82 +35 31.6 3.906 3.210 +1.47 -1.3
Aug. 26 07 21.53 +35 18.7 3.858 3.257 +1.36 -1.3
Sept. 5 07 35.16 +35 05.8 3.799 3.304 +1.24 -1.2
Sept. 15 07 47.58 +34 54.0 3.727 3.351 +1.11 -0.9
Sept.25 07 58.67 +34 44.8 3.646 3.397 +0.96 0.5
Oct. 5 08 08.28 +34 39.4 3.556 3.443 +0.80 0.0
Oct. 15 08 16.24 +34 39.1 3.459 3.489 +0.61 +0.6
Oct. 25 08 22.36 +34 44.8 3.360 3.534 +0.41 +1.2
Nov. 4 08 26.46 +34 57.1 3.260 3.579 +0.19 +1.9
Nov. 14 08 28.31 +35 16.0 3.164 3.624 -0.05 +2.4
Nov. 24 08 27.78 +35 40.5 3.076 3.668 -0.30 +2.8
Dec. 4 08 24.80 +36 08.7 3.002 3.712 -0.54 +2.9
Dec. 14 08 19.41 +36 37.5 2.946 3.756 -0.75 +2.6
Dec. 24 08 11.94 +37 03.0 2.913 3.799 -0.90 +1.8
Jan. 3 08 02.90 +37 21.1 2.907 3.842 -0.98 +0.7
Jan. 13 07 53.05 +37 28.4 2.931 3.885 -0.98 -0.5
Jan. 23 07 43.28 +37 23.0 2.985 3.927 -0.89 -1.8
Feb. 2 07 34.40 +37 05.1 3.070 3.969 -0.73 -2.9
Feb. 12 07 27.12 +36 36.6 3.182 4.010 -0.53 -3.7
Feb. 22 07 21.85 +3560.0 3.318 4.051 -0.31 4.2
Mar. 4 07 18.75 +35 18.1 3.474 4.091 -0.09 -4.5
Mar. 14 07 17.81 +34 33.2 3.645 4.131 +0.11 4.6
Mar. 24 07 18.89 +33 46.9 3.827 4.170 +0.29 -4.7
Apr. 3 07 21.75+33 00.2 4.014 4.209 +0.44 4.7
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Comet C/2012 BJ98 (Lemmon)

0.8738594
17.0960143 AU
0.01394318

70.69 years

IT

1.0
12 Sept. 20.43586 TT

13 July

9.6 +5 log(Delta) + 15.0 log(r)

ml =

m1
8
8
8
8
8

Y ————

18
65
90

Daily motion
00
89

460 +2
912 +1
96/ +1
625 +1
685 +1

r

2
2
2
2
2

———y——

Y ————

34
16

97
16
94

+1
943 +0

876 +0
o1

147 +1
811

93 2
826 2
157 3

O oo

———y——

Y y—p———

Y ————

081
151
222
294
366

3

690 3
628

9/4 3
932 3
508 3

———y——

Y y—p———

Y ————

439
913
987/
661
135

9/3 3
649 3
153 3

904 3
925 3

2
2
2
2
2

———y——

———y——

Y —p—p—p—

34
17
00
17
32

810
884
959
034 +0
109 +0

884 3
039 3
215 3
408 4
615

———y——

46
98
68
16
83

183 +0
258 +0
333 +0
407 +0
482 +0

831

054 4
279 4
904 4
125 4

———y——

89
93
96
98
99

996 +0
630 +0
104 +0
177 +0
851

———y——

99
97
95
92
89

924 +0
997 +0
070 +0

820 4
943 4
046 5
127

186 5

84
19
12
66
98

399 +0
902 +0
973 +0

281 +0
431

222 5
23] 9
232 5
206 5
163 5
6.104 5.644 +0.49

———y——

4

98. 3

+2.0

3 2108.47 -16 31.4

Apr.
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.
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Comet 261P/Larson

Epoch = 2013 July 7.0 1T

T =2012 Sept. 29.38230 TT

Peri. = 58.91608

Node = 298.45412 2000.0

Incl. = 6.32715

q = 2.1870770 AU

ml = 80+ 5 log(Delta) + 25.0

ml = 11.4 + 5 log(Delta) + 15.0

RhA.(ZOOO) Decl. Delta r

m o _»

00 16.58 +08 47.3 2.266 2.303
00 32.41 +10 06.8 2.403 2.326
00 48.93 +11 30.5 2.539 2.351
01 06.00 +12 56.6 2.673 2.371
01 23.54 +14 23.7 2.804 2.405
01 41.47 +1550.2 2.931 2.434
01 59.72 +17 14.6  3.053 2.464
02 18.24 +18 35.8 3.170 2.495
02 36.97 +19 52.6 3.279 2.528
02 55.87 +21 04.1 3.381 2.561
03 14.88 +22 09.5 3.474 2.595
03 33.95 +23 08.0 3.558 2.630
03 53.01 +23 59.1 3.632 2.666
04 12.01 +24 42.6 3.695 2.702
04 30.86 +25 18.2 3.747 2.739
04 49.50 +25 45.7 3.781 2.716
05 07.86 +26 05.4 3.815 2.813
05 25.84 +26 17.4 3.830 2.851
05 43.37 +26 22.2 3.833 2.889
06 00.36 +26 20.2 3.822 2.927
06 16.72 +26 12.0 3.798 2.966
06 32.36 +25 58.4 3.761 3.004
06 47.18 +25 40.3 3.710 3.043
07 01.07 +25 18.6  3.648 3.081
07 13.94 +24 54.4 3.574 3.120
07 25.64 +24 28.8 3.489 3.158
07 36.04 +24 02.9 3.396 3.196
07 45.00 +23 38.1 3.294 3.234
07 52.31 +23 15.6 3.188 3.272
07 57.82 +22 56.6 3.079 3.310
08 01.33 +22 42.1 2.970 3.348
08 02.68 +22 32.9 2.867 3.385
08 01.75 +22 29.3 2.774 3.422
07 58.54 +22 30.9 2.695 3.459
07 53.19 +22 36.8 2.636 3.495
07 46.07 +22 45.1 2.601 3.531
07 37.74 +22 53.9 2.595 3.567
07 28.95 +23 01.1  2.620 3.603
07 20.51 +23 05.4 2.676 3.638
07 13.14 +23 06.2 2.762 3.672
07 07.42 +23 03.6 2.875 3.1707
07 03.66 +22 58.1 3.011 3. 741
07 01.97 +22 50.1 3.165 3.774
07 02.32 +22 40.1 3.333 3.808
07 04.56 +22 28.2 3.510 3.840
07 08.48 +22 14.2 3.692 3.873
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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Comet 168P/Hergenrother

Epoch = 2013 July 7.0 1T
T =2012 Oct. 1.94624 TT
Peri. = 13.94261 e =
Node = 356.44008 2000.0 a-=
Incl. = 21.93100 n =
q = 1.4144367 AU P=
ml = 15.8 + 5 log(Delta) + 7.5 log(r)
RhA.(ZOOO) Decl. Delta r Daily
m o m
01 25.53 +43 33.9 1.219 1.772 +2.58
01 51.29 +43 49.5 1.349 1.835 +2.64
02 17.74 +43 58.7 1.487 1.900 +2.67
02 44.47 +44 01.3 1.634 1.966 +2.68
03 11.23 +43 57.4 1.787 2.034 +2.65
03 37.78 +43 47.0 1.946 2.102 +2.61
04 03.92 +43 29.9 2.110 2.171 +2.56
04 29.56 +43 06.2 2.278 2.241 +2.50
04 54.57 +42 36.1 2.447 2.310 +2.43
05 18.88 +41 59.6 2.617 2.380 +2.36
05 42.44 +41 17.1 2.786 2.449 +2.28
06 05.20 +40 29.0 2.953 2.518 +2.19
06 27.14 +39 35.7 3.115 2.586 +2.11
06 48.28 +38 37.8 3.272 2.654 +2.03
07 08.58 +37 35.8 3.421 2.721 +1.95
07 28.07 +36 30.3 3.562 2.788 +1.87
07 46.78 +35 21.8 3.693 2.854 +1.79
08 04.70 +34 11.1 3.812 2.919 +1.72
08 21.87 +32 58.7 3.919 2.983 +1.64
08 38.30 +31 45.2 4.012 3.047 +1.57
08 54.01 +30 31.4 4.091 3.110 +1.50
09 09.01 +29 17.8 4.154 3.172 +1.43
09 23.31 +28 05.2 4.201 3.233 +1.36
09 36.90 +26 54.3 4.231 3.293 +1.29
09 49.78 +25 45.6 4.245 3.353 +1.21
10 01.93 +24 40.2 4.240 3.412 +1.14
10 13.29 +23 38.8 4.219 3.469 +1.05
10 23.84 +22 42.1 4.182 3.526 +0.97
10 33.49 +21 51.2 4.128 3.582 +0.87
10 42.16 +21 06.9 4.060 3.638 +0.76
10 49.75 +20 30.2 3.980 3.692 +0.64
10 56.14 +20 02.1 3.888 3.746 +0.50
11 01.17 +19 43.4 3.789 3.799 +0.35
11 04.69 +19 34.7 3.686 3.851 +0.19
11 06.55 +19 36.6 3.582 3.902 0.00
11 06.60 +19 48.7 3.483 3.952 -0.19
11 04.74 +20 10.3 3.393 4.002 -0.38
11 00.95 +20 39.6 3.318 4.050 -0.56
10 55.36 +21 13.9 3.264 4.098 -0.71
10 48.22 +21 49.7 3.235 4.145 -0.83
10 39.97 +22 22.9 3.235 4.192 -0.88
10 31.18 +22 49.8 3.267 4.237 -0.87
10 22.49 +23 07.7 3.331 4.282 -0.80
10 14.51 +23 14.7 3.425 4.326 -0.68
10 07.72 +23 10.7 3.547 4.370 -0.53
10 02.45 +22 56.5 3.693 4.412 -0.36
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0. 6095632
3.6227033 AU
0. 14294037
6.90 years
motion mil
+1.6 18.1
+0.9 18.4
+0.3 18.8
-0.4 19.1
-1.0 19.4
-1.7 19.7
-2.4 19.9
-3.0 20.2
-3.6 20.5
-4.2 20.7
-4.8 20.9
-5.3 21.2
-5.8 21.4
-6.2 21.6
-6.6 21.7
-6.8 21.9
-71.1 22.1
-1.2 22.2
-1.3 22.3
-7.4 22.4
-71.4 22.6
-1.3 22.7
-1.1 22.7
-6.9 22.8
-6.5 22.9
-6.1 22.9
-5.7 23.0
-5.1 )
-4.4
-3.7
-2.8
-1.9
-0.9
+0. 2
+1.2
+2.2
+2.9
+3. 4
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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Comet 158P/Kowal-LINEAR

Epoch = 2013 July 7.0 1T
T =20120ct. 6.00916 TT
Peri. = 233.72989 e =
Node = 137.29500 2000.0 a-=
Incl. = 7.90683 n =
q = 4.5769129 AU P=
ml = 3.8 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl. Delta r Daily
m o m
00 40.69 03 12.0 4.638 4.579 +0.52
00 45.87 02 28.3 4.790 4.579 +0.61
00 51.97 01 40.0 4.934 4.580 +0.69
00 58.87 —00 48.1 5.069 4.580 +0.76
01 06.47 +00 06.3 5.192 4.581 +0.82
01 14.65 +01 02.5 5.300 4.581 +0.87
01 23.31 +01 59.5 5.392 4.582 +0.91
01 32.37 +02 56.7 5.467 4.583 +0.94
01 41.74 +03 53.2 5.524 4.583 +0.96
01 51.34 +04 48.6 5.562 4.584 +0.98
02 01.09 +05 42.1 5.581 4.585 +0.98
02 10.93 +06 33.3 5.581 4.586 +0.99
02 20.79 +07 21.6 5.562 4.587 +0.98
02 30.59 +08 06.5 5.524 4.588 +0.97
02 40.25 +08 47.7 5.469 4.589 +0.95
02 49.70 +09 24.7 5.396 4.590 +0.92
02 58.86 +09 57.3 5.308 4.591 +0.88
03 07.61 +10 25.1 5.205 4.592 +0.83
03 15.88 +10 47.9 5.089 4.593 +0.77
03 23.54 +11 05.5 4.961 4.594 +0.69
03 30.46 +11 17.7 4.824 4.595 +0.61
03 36.54 +11 24.4 4.680 4.597 +0.51
03 41.61 +11 25.7 4.532 4.598 +0.39
03 45.56 +11 21.5 4.383 4.599 +0.27
03 48.24 +11 12.1  4.237 4.601 +0.13
03 49.55 +10 57.8 4.097 4.602 -0.01
03 49.41 +10 39.1 3.968 4.603 -0.16
03 47.82 +10 16.9 3.854 4.605 -0.30
03 44.84 +09 52.2 3.760 4.606 -0.42
03 40.66 +09 26.5 3.690 4.608 -0.51
03 35.56 +09 01.4 3.647 4.609 -0.56
03 29.92 +08 38.9 3.633 4.611 -0.57
03 24.20 +08 20.7 3.651 4.613 -0.54
03 18.84 +08 08.5 3.698 4.614 -0.46
03 14.26 +08 03.3 3.773 4.616 -0.35
03 10.79 +08 05.8 3.873 4.618 -0.22
03 08.63 +08 15.9 3.994 4.619 -0.07
03 07.91 +08 33.1 4.131 4.621 +0.07
03 08.64 +08 56.7 4.279 4.623 +0.21
03 10.77 +09 25.7 4.434 4.625 +0.35
03 14.23 +09 59.0 4.591 4.627 +0.47
03 18.89 +10 35.5 4.747 4.629 +0.57
03 24.63 +11 14.1  4.897 4.630 +0.67
03 31.32 +11 53.8 5.040 4.632 +0.75
03 38.84 +12 33.7 5.171 4.634 +0.82
03 47.07 +13 13.1 5.290 4.636 +0.88
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0.0309153
4.7229235 AU
0. 09602575
10. 26 years

motion
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet P/2005 T2 (Christensen)

Epoch = 2013 July
T = 2012 QOct.
Peri. = 58.67602
Node = 260.45297
Incl. = 8.33759
q =

1.0
1.25120

2000.0

2.2094278 AU

IT
1T

ml =12.4 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

m

22 11.61 —04°

03 37.76 +24

03 50.14 +24
04 01.38 +25
04 11.25 +25
04 19.57 +26
04 26.11 +26

04 30.63 +26
04 32.94 +26
04 32.89 +26
04 30.46 +26
04 25.78 +25

04 19.22 +25
04 11.34 +24
04 02.92 +24
03 54.76 +23
03 47.63 +22

03 42.08 +22
03 38.45 +21
03 36.87 +21
03 37.31 +21
03 39.61 +20

03 43.62 +20
03 49.10 +20
03 55.87 +21
04 03.72 +21
04 12.48 +21

04 22.00 +21

01,
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e = 0.421
a= 3.821
n= 0.131
P= 747
Variation
or T=+1 da
-0.97 -6.
-0.93 -6.
-0.90 -5.
-0.87 -b5.
-0.84 -5.
-0.81 -5.
-0.79 -4
-0.77 4.
-0.75 -4
-0.73 -3
-0.72 -3.
-0.70 -3.
-0.69 -2
-0.68 -2
-0.67 -2
-0.66 -1
-0.65 -1
-0.65 -1
-0.65 -1.
-0.64 -O0.
-0.64 -O0.
-0.65 -0.
-0.66 -O0.
-0.67 +0.
-0.68 +0.
-0.71 +0.
-0.73 +0.
-0.76 +0.
-0.80 +0.
-0.83 +0.
-0.86 -O0.
-0.87 -0.
-0.88 -0.
-0.86 -O0.
-0.84 -1
-0.80 1.
-0.76 -1
-0.72 -1
-0.67 -1.
-0.63 -0.
-0.60 -O0.
-0.56 -0.
-0.53 -0.
-0.50 -O0.
-0.48 -O0.
-0.45 -0.
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Oct.

Dec.

Feb.
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Come
Epoc
T

Peri
Node
Incl

q
€

t
h

C/2012 T4 (McNaught)

2013 July
2012 Qct.
119

(LI | e T
[{=]
O«
=N
ON
~
©
N

1.0

IT
10. 87147 TT

2000.0

.09079
1. 9543587 AU
0.9848132

ml = 13.6 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

m

12 -26°

.67 -24

.01 +03
.94 +03

.95 +06

.14 +06
.45 +07
.15 +08
.91 +09
.80 +09

.31 +10

37.
00.
23.
48.
17.
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Daily motion
m

+2.26 +15.7
+2.15 +15.7
+2.06 +15.5
+1.97 +15.1
+1.89 +14.5
+1.82 +13.8
+1.76 +13.0
+1.70 +12.1
+1.64 +11.2
+1.59 +10.2
+1.53 +9.2
+1.48 +8.2
+1.42 +].3
+1.36 +6.3
+1.29 +5.3
+1.22 +4.4
+1.15 +3.6
+1.06 +2.7
+0.97 +1.9
+0.87 +1.2
+0.75 +0.5
+0.63 -0.2
+0.49 -0.7
+0.35 -1.2
+0.19 -1.5
+0.03 -1.7
-0.13 -1.8
-0.29 -1.7
-0.43 -1.4
-0.55 -1.0
-0.62 -0.4
-0.66 +0.3
-0.65 +1.1
-0.60 +1.9
-0.51 +2.6
-0.39 +3.2
-0.27 +3.7
-0.13  +4.1
0.00 +4.3
+0.12 +4.5
+0.23 +4.5
+0.33 +4.5
+0.42 +4.4
+0.49 +4.2
+0.55 +4.0
+0.60 +3.7
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Comet C/2011 R1 (McNaught)
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Comet

Epoch
T

Peri.
Node
Incl.

a

P/2012 SB6 (Lemmon)

1
1

2013 July

2012 Nov.
2.84673

9.50520 2000.0

0.98377

2.4060919 AU

1.0
1.06275
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ml =11.6 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

m
99.

07.
02.
94.
45.
36.

28.
21.
16.
13.
13.

14.

43 +13 35.
.21 +14 56.
.47 +16 20.
.81 +17 48.
.14 +19 16

.34 +20 44.
.21 +22 10.
.86 +23 32.
.01 +24 51.
.64 +26 04.

.68 +27 11.
.02 +28 11.
.60 +29 04.
.33 +29 48.
.10 +30 24.

.83 +30 52.
.42 +31 12.
.16 +31 23.
1T +31 21.
.34 +31 25.

.38 +31 16
.81 +31 02.
.54 +30 45.
.46 +30 24.
.51 +30 02.

.06 +29 39.
.92 +29 18.
.28 +29 00.
.67 +28 45.
.54 +28 3].

.12 +28 36.
.01 +28 43.
.21 +28 58.
.16 +29 22.
.14 +29 54.

97 +30 31.
07 +31 08.
45 +31 43.
82 +32 10.
96 +32 25.

15 +32 29.
89 +32 20.
86 +32 00.
93 +31 32.
12 +30 57.

32 +30 17
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0. 3854738
3.9153610 AU
0.12721736
1.75 years
motion mil
+8. 19.2
+8. 19.3
+8. 19.5
+8. 19.7
+8. 19.8
+8. 20.0
+8. 20.1
+7. 20.3
+7. 20.4
+6. 20.5
+6. 20.7
+5. 20.8
.9
.0
|

+
b

NN—O0OHR OCLWAENO OOOANO HJWOoWwo Oo0o~Jo1—
NS
o

2.2 21
2.1 21
-1.9 21
-1.4 21
-0.8 21
-0. 1
+0.7 21
+1.6 21
+2.4 21
+3.2 21
+3.6 21
+3.8 21
+3.4 22
+2.1 22.
+1.6 22.
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.
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Daily motion
m

Comet C/2012 A2 (LINEAR)
Epoch = 2013 July 7.0

T =2012 Nov. 5.16239
Peri. = 101.69215

Node = 191.41321 2000.0
Incl. = 125.86372

q = 3.5377072 AU

e = 0.9963215

ml = 7.6 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta

m o s

00 13.00 +64 11.6 3.228 3.
00 20.97 +59 42.7 3.361 3.
00 29.59 +55 49.0 3.514 3.
00 38.54 +52 30.1 3.680 3.
00 47.64 +49 43.7 3.850 3.
00 56.75 +47 26.5 4.019 3.
01 05.78 +45 34.6 4.181 3.
01 14.66 +44 04.3 4.330 3.
01 23.31 +42 52.2 4.463 3.
01 31.66 +41 55.1 4.577 3.
01 39.63 +41 10.6 4.668 3.
01 47.15 +40 36.2 4.736 3.
01 54.12 +40 10.0 4.780 3.
02 00.45 +39 50.2 4.798 3.
02 06.01 +39 35.3 4.792 3.
02 10.69 +39 23.8 4.761 4.
02 14.32 +39 14.3 4.707 4.
02 16.74 +39 05.2 4.632 4.
02 17.77 +38 55.1 4.539 4.
02 17.20 +38 41.9 4.431 4.
02 14.84 +38 23.3 4.312 4.
02 10.52 +37 56.8 4.187 4.
02 04.13 +37 18.9 4.063 4.
01 55.67 +36 26.1 3.946 4.
01 45.29 +35 14.9 3.843 4.
01 33.35 +33 42.7 3.762 4.
01 20.41 +31 48.4 3.711 4.
01 07.15 +29 33.9 3.696 4.
00 54.33 +27 03.6 3.722 4.
00 42.61 +24 24.7 3.791 4.
00 32.47 +21 45.2 3.901 4.
00 24.21 +19 12.5 4.050 4.
00 17.91 +16 52.2 4.231 4.
00 13.53 +14 48.0 4.438 4.
00 10.93 +13 01.1 4.663 5.
00 09.90 +11 31.5 4.900 5.
00 10.23 +10 18.1 5.141 5.
00 11.72 +09 19.2 5.379 5.
00 14.16 +08 33.0 5.610 5.
00 17.37 +07 57.5 5.828 5.
00 21.18 +07 30.8 6.029 5.
00 25.45 +07 11.2 6.210 5.
00 30.05 +06 57.0 6.368 5.
00 34.85 +06 46.9 6.501 5.
00 39.74 +06 39.5 6.607 5.
00 44.62 +06 33.5 6.686 5.

- 04 -

+0.80 -26.9
+0.86 -23.4
+0.89 -19.9
+0.91 -16.6
+0.91 -13.7
+0.90 -11.2
+0.89 -9.0
+0.86 -1.2
+0.83 -b.17
+0.80 -4.5
+.75 -3.4
+0.70 -2.6
+0.63 -2.0
+0.96 -1.5
+0.47 -1.2
+0.36 -1.0
+0.24 0.9
+0.10 -1.0
-0.06 -1.3
-0.24 -1.9
-0.43 -2.7
-0.64 -3.8
-0.85 -5.3
-1.04  -7.1
-1.19 9.2
-1.29 -11.4
-1.33 -13.5
-1.28 -15.0
-1.17 -15.9
-1.01 -16.0
-0.83 -15.3
-0.63 -14.0
-0.44 -12.4
-0.26 -10.7
-0.10 -9.0
+0.03 -7.3
+0.15 -5.9
+0.24 -4.6
+0.32 -3.6
+0.38 -2.7
+0.43 -2.0
+0.46 -1.4
+0.48 -1.0
+0.49 0.7
+0.49 -0.6
+0.48 -0.6
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.
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Comet C/2012 K5 (LINEAR)

Epoch = 2013 July 7.0 1T

T = 2012 Nov. 28.67464 TT

Peri. = 139. 27805

Node = 279.04058 2000.0

Incl. = 92.85056

q = 1.1416615 AU

e = 0.9984067

ml = 9.0+ 5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl. Delta r Daily

o m

04 57.50 +18 20.8 0.369 1.309 -3.92
04 18.29 -01 22.3 0.595 1.391 -1.20
04 06.30 09 12.4 0.861 1.483 -0.25
04 03.77 -12 54.6 1.134 1.582 +0.21
04 05.88 -14 54.0 1.403 1.686 +0.48
04 10.72 -16 05.0 1.665 1.794 +0.66
04 17.36 -16 51.8 1.915 1.904 +0.79
04 25.30 -17 26.9 2.152 2.016 +0.89
04 34.20 -17 58.1 2.375 2.130 +0.96
04 43.82 -18 29.6 2.583 2.243 +1.02
04 54.01 -19 04.9 2.775 2.357 +1.06
05 04.61 -19 46.1 2.950 2.470 +1.09
05 15.51 -20 34.8 3.110 2.583 +1.11
05 26.63 -21 32.5 3.254 2.696 +1.12
05 37.84 -22 40.1 3.382 2.808 +1.12
05 49.09 -23 58.2 3.496 2.919 +1.12
06 00.27 -25 27.7 3.597 3.030 +1.10
06 11.30 -27 08.9 3.686 3.140 +1.08
06 22.11 -29 01.8 3.764 3.249 +1.05
06 32.58 -31 06.8 3.832 3.357 +1.00
06 42.60 -33 23.4 3.893 3.464 +0.95
06 52.07 -35 51.3 3.947 3.571 +0.88
07 00.84 -38 29.8 3.998 3.676 +0.79
07 08.72 -41 17.7 4.046 3.781 +0.68
07 15.53 -44 13.6 4.094 3.885 +0.55
07 21.00 -47 15.8 4.143 3.988 +0.38
07 24.81 =50 21.5 4.195 4.090 +0.18
07 26.59 -53 28.1 4.251 4.192 -0.08
07 25.83 -56 31.9 4.313 4.293 -0.38
07 21.99 -59 28.5 4.382 4.393 -0.75
07 14.44 —62 13.2 4.457 4.492 -1.18
07 02.62 —64 40.1 4.540 4.591 -1.64
06 46.24 —66 43.0 4.629 4.688 -2.07
06 25.58 —68 16.1 4.726 4.786 -2.38
06 01.83 —69 14.8 4.828 4.882 -2.48
05 37.05 69 37.5 4.935 4.978 -2.34
05 13.63 —69 26.6 5.047 5.073 -2.01
04 53.54 —68 47.5 5.161 5.168 -1.57
04 37.81 —67 47.6 5.276 5.262 -1.12
04 26.64 —66 34.2 5.392 5.355 -0.70
04 19.66 —65 13.7 5.507 5.448 -0.34
04 16.28 —63 51.2 5.620 5.540 -0.04
04 15.89 —62 30.6 5.731 5.631 +0.20
04 17.94 -61 14.9 5.838 5.722 +0.40
04 21.92 -60 06.1 5.940 5.813 +0.56
04 27.48 -59 05.7 6.039 5.903 +0.68
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N — N — N —_ N — N — N — N — N —_ N — N — N —

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet
Epoch
T

Peri.

Node

Incl.

a

m1

P/2012 U2 (PANSTARRS)

229.

2013 July
2012 Dec.
56004
186. 55432
10. 51645

3.6270324 AU

1.0
2. 78485

2000.0

IT
1T

USoO OD

9.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

.26 +07
.22 +07
.88 +08
.10 +08
.15 +09

.68 +10
.12 +10
.14 +11
.58 +12
12 +12

.25 +13
.84 +13
.80 +14
.03 +14
43 +14

.91 +15
.40 +15
.80 +15
.03 +15
.00 +14

.64 +14
.85 +14
.96 +13
.65 +13
.05 +12

.63 +11
.30 +11
.94 +10
.41 +09
.61 +09

.40 +08
.69 +08
.42 +07
.97 +07
.24 +07

.99 +07
.93 +07
.66 +07
.25 +08
.17 +08

.86 +09
.65 +09
.16 +10
.31 +10
.30 +11

.67 +11

16.

43.
23.

o1
PWWDO© CIWSIGID OD—INIW OO0

<
. . . . . w . . . .
ORDUI OOO~IA OR—=-UO —JUION®® OOUITT—

Delta

B PROWLW WWWWW WWwwww AbhbhiSbh BAbLAhABRE DAL BEBEE BAEBROWW WWWWLWW
~J
)
~
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0. 5088082

7.3841469 AU

0.04911946

20. 07 years

motion mil
+2.2 19.8
+3.0 19.9
+3.5 20.0
+4.0 20.1
+4.2 20.2
+4.3 20.3
+4.3 20.4
+4.1 20.5
+3.8 20.6
+3.5 20.7
+3.1 20.8
+2.6 20.9
+2.1 21.0
+1.5 21.0
+0.9 21.1
+0.4 21.1
-0.2 21.2
-0.8 21.2
-1.4 21.3
-1.9 21.3
-2.4 21.3
-2.8 21.3
-3.2 21.4
-3.5 21.4
-3.7 21.4
-3.9 21.4
-3.9 21.4
-3.9 21.4
-3.7 21.4
-3.4 21.3
-2.9 21.3
-2.4 21.3
-1.7 21.3
-0.9 21.3
0.0 21.3
+0.8 21.3
+1.6 21.3
+2.3 21.4
+2.8 21.4
+3.1 21.5
+3.2 21.6
+3.1 21.7
+2.9 21.9
+2.5 22.0
+2.1 22.1
+1.6 22.3
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet 262P/McNaught-Russel |

Epoch = 2013 July 7.0 1T

T =2012 Dec.  4.45948 TT

Peri. = 171.18203 e = 0.8153251
Node = 218.00372 2000.0 a= 6.9293180 AU
Incl. = 29.07725 n=0.05403415

q = 1.2796711 AU P = 18.24 years
ml = 11.4 + 5 log(Delta) + 15.0 log(r (t-30))
RhA.(ZOOO) Decl. Delta r Daily motion mil

m o s m ,

00 58.79 -07 55.4 1.074 1.364 +3.71 -0.4 13.2
01 35.90 -07 59.8 1.171 1.415 +3.45 +2.5 13.4
02 10.42 -07 34.9 1.280 1.477 +3.21 +4.5 13.8
02 42.48 06 50.1 1.401 1.546 +2.99 +5.7 14.2
03 12.40 05 53.5 1.532 1.621 +2.81 +6.1 14.6
03 40.47 -04 52.1 1.671 1.701 +2.65 +6.1 15.1
04 06.96 -03 50.9 1.818 1.785 +2.52 +5.7 15.5
04 32.12 -02 53.7 1.971 1.872 +2.40 +5.0 16.0
04 56.11 -02 03.3 2.130 1.961 +2.30 +4.2 16.5
05 19.07 -01 21.6 2.292 2.051 +2.20 +3.2 17.0
05 41.11 00 49.5 2.458 2.142 +2.12 +2.2 117.4
06 02.29 -00 27.8 2.625 2.234 +2.04 +1.1 17.9
06 22.66 -00 16.5 2.792 2.326 +1.96 +0.1 18.3
06 42.28 -00 15.5 2.957 2.418 +1.89 -0.9 18.7
07 01.16 -00 24.5 3.120 2.510 +1.82 -1.8 19.1
07 19.33 -00 42.8 3.278 2.601 +1.75 -2.7 19.5
07 36.81 -01 10.0 3.430 2.692 +1.68 -3.5 19.8
07 53.61 01 45.2 3.575 2.782 +1.61 -4.3 20.2
08 09.74 -02 27.9 3.711 2.872 +1.55 -4.9 20.5
08 25.21 -03 17.3 3.837 2.961 +1.48 -5.5 20.8
08 40.01 04 12.7 3.952 3.050 +1.41 -6.1 21.1
08 54.16 -05 13.5 4.054 3.137 +1.35 -6.6 21.3
09 07.64 06 19.1 4.142 3.224 +1.28 -7.0 21.6
09 20.43 -07 28.7 4.216 3.310 +1.21 -7.3 21.8
09 32.52 -08 41.7 4.275 3.395 +1.13 -7.6 22.0
09 43.87 -09 57.6 4.317 3.480 +1.06 -7.8 22.2
09 54.44 -11 15.5 4.344 3.564 +0.97 -7.9 22.4
10 04.16 -12 35.0 4.355 3.646 +0.88 -8.0 22.6
10 12.97 -13 55.1 4.350 3.728 +0.78 -8.0 22.7
10 20.78 -15 15.1  4.330 3.810 +0.67 -7.9 22.9
10 27.50 -16 34.0 4.296 3.890 +0.55 -7.7 23.0
10 33.00 -17 50.8 4.251 3.970 +0.42 -7.3 .
10 37.18 -19 04.0 4.195 4.048 +0.27 -6.8
10 39.91 -20 12.1 4.133 4.126 +0.12 -6.1
10 41.08 -21 13.2 4.067 4.204 -0.04 -5.2
10 40.64 -22 05.3 4.001 4.280 -0.21 -4.1
10 38.56 -22 45.8 3.939 4.356 -0.36 -2.7
10 34.92 -23 12.5 3.887 4.431 -0.50 -1.1
10 29.90 -23 23.2 3.849 4.506 -0.61 +0.7
10 23.81 -23 16.5 3.829 4.579 -0.68 +2.5
10 17.05 -22 51.9 3.832 4.652 -0.69 +4.1
10 10.12 -22 10.7 3.861 4.725 -0.66 +5.6
10 03.49 -21 15.2 3.918 4.796 -0.59 +6.6
09 57.62 -20 09.1 4.003 4.867 -0.48 +7.2
09 52.82 -18 56.7 4.116 4.937 -0.35 +7.4
09 49.31 -17 42.4 4.254 5.007 -0.21 +7.2
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Comet C/2012 J1 (Catalina)

Epoch = 2013 July 7.0 1T
T =2012 Dec. 7.37201 TT
Peri. = 147.29767

Node = 235.21643 2000.0
Incl. = 34.17278

q = 3.1589062 AU

e = 1.0027622

ml = 6.8 +5 log(Delta) + 10.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Dai ly
2013/14 h m o m
Jan. 8 00 34.63 +19 14.1 3.052 3.174 +1.28
Jan. 18 00 47.47 +18 30.1 3.195 3.185 +1.35
Jan. 28 01 01.01 +17 59.5 3.339 3.198 +1.41
Feb. 7 01 15.12 +17 40.3 3.484 3.215 +1.46
Feb. 17 01 29.69 +17 30.2 3.626 3.234 +1.49
Feb. 27 01 44.60 +17 27.2 3.764 3.256 +1.52
Mar. 9 01 59.76 +17 29.2 3.895 3.281 +1.53
Mar. 19 02 15.11 +17 34.4 4.019 3.308 +1.55
Mar. 29 02 30.56 +17 41.1 4.133 3.337 +1.55
Apr. 8 02 46.06 +17 48.0 4.237 3.369 +1.55
Apr. 18 03 01.54 +17 53.7 4.329 3.404 +1.54
Apr. 28 03 16.93 +17 57.1 4.409 3.440 +1.53
May 8 03 32.18 +17 57.2 4.476 3.479 +1.50
May 18 03 47.23 +17 53.2 4.529 3.519 +1.48
May 28 04 02.00 +17 44.6 4.569 3.562 +1.44
June 7 04 16.42 +17 30.6 4.595 3.606 +1.40
June 17 04 30.43 +17 11.0 4.606 3.652 +1.35
June 27 04 43.95 +16 45.4 4.603 3.700 +1.29
July 7 04 56.89 +16 13.7 4.587 3.749 +1.23
July 17 05 09.18 +15 35.6 4.557 3.800 +1.15
July 27 05 20.71 +14 51.2 4.514 3.852 +1.07
Aug. 6 05 31.40 +14 00.5 4.460 3.905 +0.97
Aug. 16 05 41.13 +13 03.7 4.395 3.959 +0.87
Aug. 26 05 49.80 +12 01.1 4.322 4.015 +0.75
Sept. 5 0557.29 +10 53.0 4.241 4.072 +0.62
Sept.15 06 03.49 +09 40.0 4.156 4.129 +0.48
Sept.25 06 08.28 +08 22.9 4.070 4.188 +0.33
Oct. 5 06 11.57 +07 02.6 3.985 4.247 +0.17
Oct. 15 06 13.28 +05 40.5 3.905 4.308 +0.01
Oct. 26 06 13.39 +04 18.4 3.835 4.369 -0.15
Nov. 4 06 11.93 +02 58.1 3.779 4.430 -0.29
Nov. 14 06 09.01 +01 42.3 3.742 4. 493 -0.41
Nov. 24 06 04.87 +00 33.3 3.726 4.555 -0.51
Dec. 4 0559.82 -00 26.4 3.737 4.619 -0.
Dec. 14 05 54.26 -01 14.7 3.775 4.683 -0.56
Dec. 24 05 48.64 -01 50.4 3.842 4.74] -0.52
Jan. 3 05 43.40 -02 13.4 3.938 4.812 -0.45
Jan. 13 05 38.92 -02 24.3 4.061 4.878 -0.34
Jan. 23 05 35.48 -02 24.5 4.208 4.943 -0.22
Feb. 2 05 33.26 -02 16.0 4.376 5.009 -0.09
Feb. 12 05 32.37 -02 01.0 4.560 5.076 +0.04
Feb. 22 05 32.79 -01 41.7 4.75]1 5.142 +0.11
Mar. 4 05 34.46 -01 20.0 4.962 5.209 +0.28
Mar. 14 05 37.30 -00 57.7 5.172 5.276 +0.39
Mar. 24 05 41.18 -00 36.2 5.382 5.344 +0.48
Apr. 3 05 45.97 -00 16.7 5.589 5.411 +0.56
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENON NLWWWhA b DD COIOICI01I01T IO~ ~N~J~J~J~J 0000000000

Comet

Epoch
T

Peri.
Node
Incl.

a

P/2013 AL76 (Catalina)

2013 July
2012 Dec.
27.26162
145. 92279
144. 85391

2.0468501 AU

1.0 IT
13. 44404 TT
2000.0

USoO OD

ml = 14.2 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

08
07
05
04
03

m

99.
06.
17.
09.
34.

25.
31.
36.
41.

46.

34 +56 54.
92 +63 12.
08 +62 38.
34 +58 35.
43 +54 23.

.91 +51 01.
.95 +48 31.
.38 +46 45.
.28 +45 33.
.06 +44 48.

.02 +44 23.
.64 +44 14.
.56 +44 20.
.49 +44 37].
.12 +45 04.

.21 +45 41.
.43 +46 26.
.41 +47 20.
.13 +48 21.
.82 +49 30.

.99 +50 43.
.40 +51 59.
.10 +53 10.
.23 +54 08.
.43 +54 39.

.90 +54 23.
.89 +53 07.
.07 +50 44.
.24 +47 24
.13 +43 29.

.93 +39 22.
.02 +35 24.
.45 +31 48.
.31 +28 42.
.81 +26 06.

.34 +24 00.
.40 +22 20.
.61 +21 03.
.67 +20 05.
.32 +19 25.

.38 +18 59.

65 +18 44.
02 +18 39.
34 +18 42.
48 +18 51.

35 +19 05.

NOOOOHNOS O000—O —0OLOL JIRhWO— OIIJ01 ©o—w©

HOPDPNSE ©CoioNN—

(2 B N IL PSR b

0.67
6. 31
0.06
15.85

56735
10788 AU
216539
years

Daily motion
m ,
+37.9

Delta r

1.203 2.062 -10.
1.250 2.077 -10.
1.384 2.095 -6
1.579 2.119 -3.
1.807 2.146 -1.
2.047 2.177 -0.
2.287 2.211 -0.
2.516 2.249 -0.
2.728 2.290 +0.
2.919 2.334 +0.
3.084 2.381 +0.
3.221 2.429 +0.
3.330 2.480 +0.
3.409 2.533 +0.
3.458 2.587 +0.
3.477 2.642 +0.
3.468 2.699 +0.
3.432 2.757 -0.
3.372 2.816 -0.
3.292 2.876 -0.
3.194 2.937 -0.
3.085 2.998 -1.
2.970 3.059 -1.
2.857 3.121 -2.
2.754 3.183 -3.
2.670 3.246 -3.
2.616 3.308 -3.
2.600 3.371 -2.
2.628 3.434 -2.
2.701 3.497 -1.
2.818 3.559 -1.
2.974 3.622 -0.
3.161 3.684 -0.
3.3711 3.747 -0.
3.595 3.809 +0.
3.827 3.871 +0.
4.058 3.933 +0.
4.283 3.994 +0.
4.496 4.055 +0.
4.694 4.116 +0.
4.873 4.177 +0.
5.029 4.237 +0.
5.161 4.297 +0.
5.267 4.357 +0.
5.347 4.417 +0.
5.399 4.476 +0.
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Comet P/2006 F4 (Spacewatch)
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ml =11.2 + 5 log(Delta) + 17.5 log(r)

m1
0
9
9
9
9

r
3
3
3
3
3

———y——

———y——

Y ————

Y ————

e ——

———y——

Y —p—p——

Y ————

Y ————

Y e e ——

———y——

Y ————

Y ————

Y e e ——

———y——

Y y—p—p——

Y y—p—p——

Y ————

———y——

Y y————

884
915
948
980
012

912 2
132 2
894 2
056 2
215 3

2
2
2
3
3

———y——

———y——

———y——

———y——

Y y—p———

Y ————

AN—O O

31 -1
86 -1
30 -1

9/ -1

99 -0

24
3

Y ————

310
402
434
465
497

3

345 3

361

360 3

343 3

309 3
4.260 3.528

OANMMAN

29 -08 2
61 -07 3
91 -06 3
91 -05 3
171 -04 3

21 43

12 21 17
2% 21 30
14 21 55
24 22 07

38.1

16.9/ 69

1

-1

-0.42

3 22 19.03 -03 31.6

Apr.
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Comet 273P/Pons—Gambart

0.9752668
32. 1536024 AU
0.00525794

187. 45 years

ml =11.0 + 5 log(Delta) + 10.0 log(r)

IT

1.0
19. 66446 TT

m1
1
2
2
2
3

Y —p———

1
8
1
9
0

65 +28
69 +29
84 +33
15 +39
12 +48
12 +56
37 +39
64 +49
28 +23

Daily motion
52

-0
-0
-0
-1
-1

r

887
976
084
205
333

Y e e ——

———y——

Y ————

2
3
0
4
0

-2
-4
-6
-8
-1

— e ——

Y e e ——

———y——

Y ————

———y——

Y y————

141
860 +0
971 +0

323 2

119 2
055 2

29 +37 0
96 +34 3
92 +32 2
46 +30 2
10 +28 3
90 +27 0
42 +25 3
66 +24 1

04
02
03
06
10

———y——
———y——

49
92
94
94
o4

321

433 +0
943 +0
652 +0
160 +0

oI~

07 +23 0
92 +22 0

14
19
24
30
35

11111
———y——

92
49
44
39
32
23

281

809 3
885 3
936 4
961
961

11111
———y——

13
02
12

383 +0
483 +0
982 +0
680
118

939 4
898 4
840 4
110 4
693 4

4
4
4
4
4

———y——

———y——

Y ————

874
970
065
159
252

615 4
943 4
483 5
443

429 5

—r——y——

Y y————

345
43]
928
618
108

446 5

498 5

986 5

111

870 5
5.058 5.797

———y——

134.0

-0.7 22.2

-0.73

10 33.63 +27 33.3

3

Apr.
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.

N — N — —_ N — N — N —

N— N
W BBERERNON NLWWWwhAA PP coico1c1o0101

Comet G/2012 L1 (LINEAR)

Epoch = 2013 July 7.0 1T
T  =2012 Dec. 25.35639 TT
Peri. = 140. 25934

Node = 271.76596 2000.0
Incl. = 87.22639

q = 2.2618727 AU

e = 0.9973741

ml = 10.0 + 5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r Daily
m

o m

03 18.76 +13 07.1 1.610 2.267 +0.43
03 23.08 +64 10.9 1.650 2.278 +0.78
03 30.91 +55 44.9 1.737 2.294 +0.93
03 40.22 +48 16.0 1.865 2.316 +1.01
03 50.37 +41 53.9 2.025 2.343 +

04 01.02 +36 36.0 2.206 2.375 +1.10
04 11.99 +32 13.0 2.399 2.412 +1.12
04 23.19 +28 34.5 2.598 2.453 +1.13
04 34.53 +25 30.5 2.796 2.498 +1.14
04 45.94 +22 52.4 2.988 2.54] +1.14
04 57.37 +20 33.4 3.171 2.600 +1.14
05 08.76 +18 28.1 3.342 2.656 +1.13
05 20.07 +16 31.9 3.498 2.714 +1.12
05 31.25 +14 41.5 3.637 2.716 +1.10
05 42.24 +12 54.1 3.758 2.840 +1.08
05 52.99 +11 07.2 3.860 2.906 +1.05
06 03.46 +09 19.2 3.944 2.974 +1.01
06 13.57 +07 28.2 4.008 3.044 +0.97/
06 23.27 +05 33.1 4.053 3.115 +0.92
06 32.48 +03 32.6 4.080 3.188 +0.86
06 41.11 +01 25.6 4.089 3.262 +0.80
06 49.07 -00 48.5 4.082 3.337 +0.172
06 56.27 -03 10.7 4.061 3.412 +0.63
07 02.56 -05 41.2 4.028 3.489 +0.53
07 07.81 -08 20.3 3.985 3.567 +0.41
07 11.86 -11 07.9 3.936 3.645 +0.27
07 14.53 -14 03.2 3.883 3.723 +0.11
07 15.63 -17 04.7 3.830 3.802 -0.07
07 14.94 -20 10.2 3.782 3.882 -0.2]
07 12.29 -23 16.0 3.742 3.962 -0.48
07 07.53 -26 17.5 3.715 4.042 -0.69
07 00.59 -29 09.1 3.704 4.122 -0.90
06 51.58 -31 44.3 3.713 4.202 -1.08
06 40.77 -33 57.0 3.744 4283 -1.21
06 28.66 -35 42.0 3.798 4.364 -1.2]
06 15.97 -36 56.5 3.875 4.444 -1.25
06 03.47 -37 40.1 3.975 4.525 -1.16
05 51.91 -37 55.1 4.095 4.606 -1.00
05 41.90 -37 46.0 4.232 4.686 -0.81
05 33.81 -37 18.1 4.384 4.767 -0.60
05 27.82 -36 37.2 4.54]7 4.848 -0.39
05 23.92 -35 48.6 4.716 4.928 -0.19
05 21.99 -34 56.6 4.890 5.008 -0.02
05 21.84 -34 05.0 5.064 5.089 +0.14
05 23.25 -33 16.7 5.236 5.169 +0.27
05 25.99 -32 33.7 5.403 5.249 +0.39
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Comet 275P/Hermann
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ml = 14.8 + 5 log(Delta) + 15.0 log(r)

m1

Daily motion

r

Y ————

80
65

46
21
90

— e ——

Y e e ——

———y——

Y y—p—p—p—

Y ————

819
934
991

— e ——

Y e e ——

———y——

Y y————

Y e e ——

———y——

Y y—p———

25
99
80
00
16

389 +0
460 +0
932 +0
605 +1
678 +1

2

1

4 2
2
2

2 2

———y——

29
39
4]
94
99

Y ————

151

824 +
897 +
970 +
043 +

349 2
933 2
122 2
914 2
107 3

———y——

Y ————

———y——

69
68
66
63
99

Y ————

474 +
944 +
614 +
684 +
152+

969 3
670 3

174 3
320 3
452 3

———y——

Y ————

94
49
42
39
2]

Y ————

821

889 +
956 +
023 +
089 +

153 3
819 3
865 3
893 4
903 4
894

4
4
4
4
4

———y——

18
08
98

86
13

4.626 4.474 +0.58

154 +1
219 +1
284 +0
348 +0
411

4

104 4

869 4
827 4
n

15.1

-1.3

3 20 22.49 -38 31.3

Apr.
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Oh TT
2013/14
Jan. 8
Jan. 18
Jan. 28

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.
Sept.
Oct.

Oct.
Oct.

N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

—_ N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N—

N— N
W BBERERNON NLWWWwhAA PP coico1c1o0101

Apr.

Come
Epoc
T

Peri

Node
Incl

t
h

C/2011 F1 (LINEAR)

= 2013 July
= 2013 Jan.

~

R.A. (2000) Decl.

m

.65 -24 06.

oo
= dPhAhJO OILOUCIT PLWOWO O©O—=JWw Johh—o©

—OoO~IN C1IO1O0O—O

(42 BN -NeoJdbTar g

O©Oo—

D

1 oIl AhAERR WWWWW  WWWEWW NN PIMNMMN. PINPIMNRS - POMINNN - MR

1.0 IT
8.00235 TT

2000.0

: 1
1.8190755 AU
0. 9999558

.6 +5 log(Delta) + 7.5 log(r)

elta r Daily motion ml Elong.

m °
169 1.819 +2.80 -16.0 11.8 12.2
137 1.824 +2.98 -14.5 11.1 11.5
105 1.837 +3.15 -12.8 11.7 22.8
672 1.859 +3.31 -11.0 11.8 27.9
640 1.889 +3.44 -9.0 11.8 32.9
612 1.927 +3.53 -6.8 11.8 37.7
989 1.9711 +3.57 -4.7 11.9 42.3
9/2 2.023 +3.56 -2.8 11.9 46.6
962 2.080 +3.49 -1.1 12.0 50.7
960 2.142 +3.36 +0.2 12.1 54.6
969 2.208 +3.20 +1.1 12.2 58.3
o/l 2.219 +3.00 +1.4 12.3 61.]
995 2.353 +2.719 +1.4 12.5 65.0
619 2.430 +2.57 +0.9 12.6 68.1
646 2.509 +2.34 +0.1 12.7 71.2
677 2.591 +2.11  -1.0 12.8 74.2
109 2.674 +1.88 -2.1 13.0 77.2
143 2.759 +1.65 -3.4 13.1 80.3
177 2.845 +1.41 -4.7 13.2 83.4
811 2.932 +1.16 -5.9 13.3 86.6
846 3.020 +0.90 -7.0 13.5 89.9
881 3.109 +0.61 -7.8 13.6 93.3
918 3.198 +0.31 -8.2 13.7 96.6
958 3.28/ -0.01 -8.2 13.8 100.0
002 3.377 -0.35 -7.7 14.0 103.1
052 3.467 -0.6/ -6.5 14.1 106.0
110 3.557 -0.97 -4.7 14.2 108.5
177 3.647 -1.20 -2.3 14.3 110.4
255 3.738 -1.33 +0.6 14.5 111.5
345 3.828 -1.35 +3.6 14.6 111.8
449 3.918 -1.25 +6.6 14.7 111.2
o6/ 4.008 -1.08 +9.1 14.9 109.6
698 4.097 -0.85 +11.2 15.0 107.0
842 4.18] -0.61 +12.7 15.2 103.7
998 4.276 -0.37 +13.6 15.3 99.7
165 4.365 -0.15 +14.1 155 95.2
340 4.454 +0.04 +14.2 15.7 90.3
921 4.542 +0.20 +14.0 15.8 85.0
105 4.631 +0.34 +13.6 16.0 79.6
891 4.719 +0.45 +13.0 16.1 74.2
076 4.806 +0.54 +12.2 16.2 68.7
25] 4.894 +0.61 +11.4 16.4 63.3
432 4.981 +0.67 +10.6 16.5 58.2
999 5.067 +0.71 +9.6 16.6 53.3
155 5.154 +0.75 +8.7 16.7 48.8
900 5.240 +0.76 +7.7 16.8 44.9
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Comet 276P/Vorob jov

Epoch = 2013 July 7.0 1T

T =2013 Jan. 17.93922 TT

Peri. = 205.99995 e =
Node = 214.34005 2000.0 a-=
Incl. = 14.49359 n =

q = 3.9232968 AU P=
ml = 7.6 +5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl. Delta r Daily

m o m

02 59.65 +09 46.1 3.372 3.924 +0.17
03 01.31 +09 47.8 3.510 3.923 +0.33
03 04.57 +09 57.9 3.656 3.924 +0.47
03 09.31 +10 14.9 3.806 3.924 +0.61
03 15.40 +10 37.3 3.955 3.926 +0.73
03 22.69 +11 03.6 4.102 3.927 +0.83
03 31.02 +11 32.3 4.243 3.930 +0.93
03 40.28 +12 02.2 4.376 3.933 +1.00
03 50.31 +12 32.0 4.499 3.936 +1.07
04 01.01 +13 00.6 4.610 3.940 +1.13
04 12.26 +13 27.1 4.708 3.944 +1.17
04 23.97 +13 50.8 4.792 3.949 +1.21
04 36.03 +14 10.8 4.861 3.954 +1.23
04 48.36 +14 26.7 4.914 3.960 +1.25
05 00.87 +14 37.9 4.952 3.967 +1.26
05 13.47 +14 44.1 4.974 3.973 +1.26
05 26.08 +14 44.9 4.980 3.981 +1.25
05 38.61 +14 40.4 4.969 3.989 +1.24
05 50.99 +14 30.2 4.943 3.997 +1.21
06 03.11 +14 14.5 4.901 4.005 +1.18
06 14.90 +13 53.3 4.844 4.015 +1.14
06 26.26 +13 26.9 4.773 4.024 +1.08
06 37.09 +12 55.5 4.688 4.034 +1.02
06 47.28 +12 19.5 4.591 4.045 +0.94
06 56.72 +11 39.4 4.483 4.055 +0.86
07 05.29 +10 55.8 4.365 4.067 +0.76
07 12.85 +10 09.4 4.240 4.078 +0.64
07 19.29 +09 21.0 4.110 4.090 +0.52
07 24.44 +08 31.7 3.978 4.103 +0.37
07 28.18 +07 42.7 3.846 4.116 +0.22
07 30.40 +06 55.3 3.718 4.129 +0.06
07 31.01 +06 11.2 3.599 4.143 -0.10
07 29.99 +05 31.9 3.492 4.156 -0.26
07 27.41 +04 59.2 3.402 4.171 -0.40
07 23.43 +04 34.6 3.334 4.185 -0.51
07 18.37 +04 19.4 3.290 4.200 -0.57
07 12.64 +04 14.3 3.274 4.215 -0.59
07 06.75 +04 19.0 3.288 4.231 -0.55
07 01.21 +04 32.8 3.331 4.247 -0.47
06 56.50 +04 53.9 3.401 4.263 -0.35
06 52.99 +05 20.5 3.497 4.279 -0.21
06 1 +05 50.3 3.615 4.296 -0.05
06 50.40 +06 21.4 3.749 4.313 +0.11
06 51.47 +06 51.8 3.898 4.330 +0.26
06 54.04 +07 20.1 4.055 4.347 +0.40
06 58.00 +07 45.1 4.217 4.365 +0.52
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5.3734098 AU
0.07912781
12. 46 years
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Comet G/2012 Y1 (LINEAR)

Epoch = 2013 July 7.0 1T
T =2013 Jan. 17.99207 TT
Peri. = 268.69708 e =
Node = 193.28289 2000.0 a=
Incl. = 20.96353 n=
q = 2.0166329 AU P=

ml = 13.0 + 5 log(Delta) + 15.0 log(r)

R.A. (2000) Decl. Delta r Daily
h m o m

054471 -13 59.4 1.184 2.020 +0.13
05 46.02 -13 05.0 1.213 2.017 +0.38
05 49.86 -11 35.5 1.258 2.020 +0.66
05 56.42 -09 41.2 1.316 2.030 +0.93
06 05.68 -07 32.7 1.387 2.047 +1.1]
06 17.41 -05 19.8 1.471 2.071 +1.38
06 31.24 -03 10.4 1.568 2.100 +1.56
06 46.80 -01 10.8 1.676 2.136 +1.69
07 03.70 +00 34.8 1.796 2.171 +1.19
07 21.55 +02 03.7 1.926 2.222 +1.85
07 40.04 +03 14.6 2.066 2.273 +1.89
07 58.90 +04 07.4 2.214 2.328 +1.90
08 17.86 +04 42.8 2.370 2.386 +1.89
08 36.78 +05 01.7 2.531 2.448 +1.8]
08 55.48 +05 05.9 2.697 2.512 +1.84
09 13.88 +04 57.0 2.865 2.580 +1.80
09 31.91 +04 36.6 3.035 2.649 +1.176
09 49.51 +04 06.5 3.204 2.721 +1.12
10 06.66 +03 28.3 3.370 2.795 +1.67
10 23.36 +02 43.5 3.533 2.870 +1.62
10 39.60 +01 53.4 3.690 2.946 +1.58
10 55.38 +00 59.3 3.840 3.023 +1.53
11 10.72 +00 02.3 3.980 3.102 +1.49
11 25.61 -00 56.4 4.110 3.181 +1.45
11 40.06 -01 56.0 4.229 3.261 +1.40
11 54.08 -02 55.4 4.333 3.341 +1.36
12 07.65 -03 54.0 4.423 3.422 +1.31
12 20.75 -04 50.8 4.498 3.504 +1.26
12 33.37 -05 45.2 4.555 3.585 +1.21
12 45.47 -06 36.3 4.596 3.667 +1.15
12 56.99 -07 23.6 4.619 3.749 +1.09
13 07.89 -08 06.2 4.625 3.831 +1.02
13 18.07 -08 43.6 4.613 3.913 +0.94
13 27.47 -09 15.0 4.585 3.996 +0.85
13 35.98 -09 39.9 4.542 4.0/8 +0.75
13 43.48 -09 57.6 4.487 4.160 +0.64
13 49.88 -10 07.6 4.420 4.242 +0.52
13 55.04 -10 09.3 4.346 4.324 +0.38
13 58.86 -10 02.3 4.268 4.405 +0.24
14 01.25 -09 46.5 4.190 4.487 +0.09
14 02.14 -09 21.8 4.116 4.568 -0.06
14 01.56 -08 48.5 4.053 4.649 -0.20
13 59.57 -08 07.6 4.005 4.730 -0.33
13 56.32 -07 20.3 3.977 4.811 -0.43
13 52.06 -06 28.6 3.974 4.891 -0.49
13 47.12 -05 35.0 3.998 4.972 -0.53
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0.00429210
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Comet
Epoch
T

Peri.
Node
Incl.

a

P/2012 WA34 (Lemmon—-PANSTARRS)

2013 July
2013 Jan.
353. 03769
94. 52450

6.120

. 12013
3.1730737 AU

1.0
24.11910
2000.0

IT
1T

SO O

ml =11.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

m
04 54.

04 51.
04 55.

[ G G Y
— O OO O OOoOOo
wW
[&)]

PR QU G G Y
PR QU G G Y
o
(o)

05 +21°
500 95 +21
09 +21

94 +21
23 +22

.00 +22
.63 +23
.90 +23
.58 +23
.46 +24

.34 +24
.05 +24
43 +24
.32 +24
.60 +24

13 +24
.83 +23
.91 +23
.28 +22
.89 +22

.30 +21
.46 +20
.31 +20
.19 +19
.84 +18

A1 +17
.42 +16
.81 +15
.50 +14
.40 +13

41 +13
.40 +12
.23 +12
T +11
.84 +11

31 +11
.04 +11
.95 +12
.08 +12
.55 +13

.67 +14
.90 +15
1T +15
.89 +16
.80 +16

.91 +16

AHL—=OOCI01T CIC1I0100© WO —U100 LWOUIo

—OORJOT WONOOODS TIOOO~I—

~N NdbhAAdd Ao

Delta
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w
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o

0. 3385709
4.7972998 AU
0.09380128
10. 51 years
motion mil
+1.5 20.3
+1.8 20.4
+2.0 20.5
+2.2 20.6
+2.4 20.7
+2.4 20.8
+2.3 20.9
+2.1 21.1
+1.8 21.2
+1.4 21.3
+0.9 21.4
+0.4 21.5
-0.2 21.5
-0.8 21.6
-1.4 21.7
-2.0 21.8
-2.6 21.8
-3.1 21.9
-3.7 21.9
-4.1 22.0
-4.5 22.0
-4.9 22.1
-5.1 22.1
-5.3 22.1
5.4 22.1
-5.4 22.2
-5.3 22.2
-5.0 22.2
-4.7 22.2
-4.2 22.1
-3.6 22.1
-2.8 22.1
-2.0 22.1
-1.0 22.0
+0.1 22.0
+1.2 22.0
+2.3 21.9
+3.3 21.9
+4.1 21.9
+4.5 21.9
+4.5 21.9
+4.2 22.0
+3.4 22.0
+2.5 22.1
+1.3 22.2
+0.2 22.3
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N — N — N —_ N — N — N — N — N —_ N — N — N —
w A DNN NWWWhH AP C1o10C10101 [éaferYarlar N N [ec]eclocloo)eo]

N —

Comet 259P/Garradd

Epoch = 2013 July 7.0

T =2013 Jan. 25.43683
Peri. = 256. 56095

Node = 51.96015 2000.0
Incl. = 15.89904

q = 1.7977264 AU

IT
1T

e = 0.3408804
a= 2.7274662 AU
n= 0.21880892
P= 450 years

ml = 14.8 + 5 log(Delta) + 15.0 log(r (t-60))

R.A. (2000) Decl. Delta
h m

~ ~
o1 o1
N ©
—_ ke —_

)
w0
—
—
w
a
|
—
=)
)
—SLUNW IO UT  HOUIN®

TEOMOPOR PORORONIN POROPOIORNS - PIPIPINORNS - NN
o
~
©

03 57.12 +14 39 931
04 00.53 +15 25 1. 846
04 00.94 +16 06 1. 768
03 58.11 +16 44 1. 700
03 52.04 +17 117. 1.

03 43.11 +17 46 1.616
03 32.07 +1 1. 609
03 20.13 +18 27 1. 632
03 08.63 +18 42 1. 683
02 58.74 +18 55. 1. 764
02 51.33 +19 10. 1.870

©O00000O00 ~I~Jovovol
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Daily motion mi

+3.03 +7.4 21.1
+2.97 +9.4 21.1
+2.89 +11.2 21.0
+2.79 +12.6 20.9
+2.69 +13.8 20.9
+2.59 +14.7 20.9
+2.49 +15.3 20.8
+2.40 +15.5 20.8
+2.31 +15.6 20.8
+2.23 +15.4 20.8
+2.15 +15.0 20.8
+2.07 +14.5 20.8
+2.00 +13.8 20.9
+1.93 +13.1 20.9
+1.86 +12.3 20.9
+1.78 +11.4 21.0
+1.69 +10.4 21.0
+1.60 +9.5 21.0
+1.49 +8.6 21.1
+1.36 +7.8 21.1
+1.22 +7.0 21.1
+1.05 +6.2 21.1
+0.85 +5.6 21.2
+0.61 +5.0 21.2
+0.34 +4.5 21.2
+0.04 +4.1 21.2
-0.28 +3.8 21.2
-0.61 +3.4 21.2
-0.89 +2.9 21.3
-1.10 +2.3 21.3
-1.19 +1.8 21.4
-1.15 +1.4 21.6
-0.99 +1.3 21.7
-0.74 +1.5 21.9
-0.45 +1.9 22.2
-0.16 +2.5 22.4
+0.11 +3.1 22.6
+0.35 +3.7 22.9
+0.57 +4.2 )
+0.75 +4.6

+0.90 +4.8

+1.03 +5.0

+1.14 +5.0

+1.23  +5.0
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Comet 111P/Helin-Roman-Crocket

Epoch
T

Peri.
Node
Incl.

a

m1
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m

32.

22.
22.

2013 July
2013 Jan.
2.9972

. 99724
89.7947]
4.22923
3.7039332 AU

1.0
27. 98509

2000.0
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7.0 + 5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.

48 +23 1]
1.23 +23 22.
15 +23 2].
25 +23 33.
82 +23 40.

.38 +23 48.
. 18 +23 56.
.86 +24 05.
41 +24 13.
.23 +24 20.

13 +24 24
.95 +24 26.
.03 +24 25.
.12 +24 19.
.38 +24 10.

.41 +23 56.
.11 +23 38.
.15 +23 16
.67 +22 50.
.18 +22 19.

.09 +21 45.
.85 +21 08.
.81 +20 2].
.98 +19 45.
.93 +19 01.

.82 +18 17
.18 +17 33
.93 +16 50.
.96 +16 09.
.16 +15 31.

.41 +14 58.
.57 +14 31.
.49 +14 11.
.01 +13 59.
.97 +13 51.

.25 +14 04.
11 +14 22.
.53 +14 48.
.67 +15 23.
.46 +16 02.

.36 +16 43.
.94 +17 21.
.18 +17 54.
.46 +18 19.
.43 +18 35.

.96 +18 41.
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Daily motion
m ,

-0.52 +0.5
-0.35 +0.5
-0.15 +0.6
+0.06 +0.7
+0.26 +0.8
+0.44 +0.9
+0.61 +0.9
+0.75 +0.8
+0.88 +0.7
+0.99 +0.5
+1.08 +0.2
+1.16 -0.2
+1.22 -0.5
+1.27 -0.9
+1.30 -1.4
+1.33 -1.8
+1.34 -2.2
+1.35 -2.7
+1.35 -3.1
+1.34 -3.4
+1.33 3.7
+1.30 -4.0
+1.27 -4.2
+1.23 4.4
+1.19 -4.4
+1.14 -4.4
+1.07 -4.3
+1.00 -4.1
+0.92 -3.8
+0.83 -3.3
+0.72 -2.7
+0.59 -2.0
+0.45 -1.2
+0.30 -0.2
+0.13 +0.7
-0.05 +1.8
-0.22 +2.7
-0.39 +3.4
-0.52 +3.9
-0.61 +4.1
-0.64 +3.9
-0.62 +3.3
-0.53 +2.5
-0.40 +1.6
-0.25 +0.6
-0.08 -0.4
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Epoch
T

Peri.
Node
Incl.
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m1
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m

.81 -47 39.
.16 —-46 40.
.23 45 48.
.10 -45 04.
.24 -44 29.

.52 -44 02.

C/2012 C1 (McNaught)

= 2013 July 7.0

= 2013 Feb. 4. 60328
= 279. 89872

= 300. 63496 2000.0

= 96.27899

= 4.8379759 AU

= 0.9967346
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7.0 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

.81 -74°29.
163 -72 48,
19 =70 88.

.07 -67 21.
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Daily motion
m

-2.52 +10.0
-1.64 +11.0
-0.99 +11.1
-0.52 +10.6
-0.19 +9.7
+0.05 +8.5
+0.22 +].2
+0.34 +5.7
+0.41  +4.1
+0.46 +2.4
+0.48 +0.6
+0.47 -1.2
+0.43 -3.1
+0.36 5.0
+0.24 -6.9
+0.08 -8.8
-0.16 -10.5
-0.51 -11.8
-1.01 -12.8
-1.73 -12.9
-2.73 -11.9
-3.96 -9.3
-5.10 -4.8
-5.48 +1.0
-4.80 +6.7
-3.56 +10.8
-2.37 +13.3
-1.44 +14.4
-0.78 +14.7
-0.31 +14.5
+0.01 +13.9
+0.24 +13.2
+0.39 +12.4
+0.51 +11.6
+0.58 +10.8
+0.63 +10.0
+0.65 +9.2
+0.66 +8.4
+0.65 +7.6
+0.63 +6.8
+0.59 +6.0
+0.55 +5.2
+0.49 +4.4
+0.41 +3.5
+0.33 +2.7
+0.23 +1.9
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Oct.
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Nov.
Nov.
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Dec.

Dec.
Jan.
Jan.
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Feb.
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Mar.
Mar.
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Comet P/2012 US27 (Siding Spring)

Epoch = 2013 July 7.0 1T
T =2013 Feb. 8.52398 TT
Peri. = 1.25600 e =
Node = 49.20225 2000.0 a=
Incl. = 39.28855 n=
q = 1.8207233 AU P=

ml = 11.8 + 5 log(Delta) + 15.0 log(r)

R.A. (2000) Decl. Delta r Daily
h m m

00 36.70 -06 35.8 1.778 1.849 +1.1]
00 48.44 -01 23.7 1.866 1.834 +1.33
01 01.76 +03 35.8 1.957 1.825 +1.4]
01 16.50 +08 22.0 2.050 1.821 +1.61
01 32.58 +12 54.9 2.144 1.823 +1.174
01 49.96 +17 14.0 2.238 1.831 +1.8]
02 08.64 +21 19.3 2.330 1.844 +2.00
02 28.66 +25 10.3 2.421 1.863 +2.14
02 50.07 +28 46.1 2.509 1.887 +2.28
03 12.91 +32 05.9 2.595 1.916 +2.43
03 37.25 +35 08.5 2.678 1.949 +2.58
04 03.07 +37 52.4 2.757 1.98] +2.13
04 30.35 +40 16.1 2.834 2.029 +2.86
04 58.98 +42 18.3 2.907 2.074 +2.98
05 28.75 +43 57.8 2.971 2.122 +3.06
05 59.39 +45 13.8 3.044 2.173 +3.11
06 30.51 +46 06.3 3.107 2.226 +3.12
07 01.71 +46 36.1 3.167 2.281 +3.09
07 32.56 +46 44.6 3.222 2.338 +3.01
08 02.68 +46 34.0 3.273 2.397 +2.91
08 31.77 +46 07.1 3.319 2.457 +2.18
08 59.61 +45 27.0 3.360 2.518 +2.65
09 26.07 +44 37.1 3.395 2.580 +2.50
09 51.08 +43 40.4 3.423 2.642 +2.36
10 14.65 +42 40.2 3.444 2.706 +2.22
10 36.81 +41 39.4 3.457 2.769 +2.08
10 57.60 +40 40.6 3.463 2.833 +1.95
11 17.08 +39 46.4 3.460 2.898 +1.82
11 35.27 +38 59.1  3.448 2.962 +1.69
11 52.18 +38 20.6 3.429 3.026 +1.56
12 07.83 +37 53.0 3.402 3.091 +1.43
12 22.15 +37 37.8 3.367 3.155 +1.29
12 35.06 +37 36.5 3.327 3.219 +1.14
12 46.47 +37 50.0 3.281 3.283 +0.97
12 56.19 +38 19.0 3.234 3.347 +0.79
13 04.05 +39 03.2 3.186 3.410 +0.58
13 09.82 +40 01.8 3.140 3.473 +0.34
13 13.23 +41 12.4 3.101 3.536 +0.08
13 14.07 +42 31.5 3.070 3.599 -0.19
13 12.15 +43 54.1  3.052 3.661 -0.47
13 07.42 +45 13.7 3.049 3.722 -0.74
13 00.05 +46 23.0 3.065 3.784 -0.96
12 50.49 +47 14.9 3.102 3.844 -1

12 39.49 +47 43.7 3.160 3.905 -1.15
12 28.00 +47 46.2 3.240 3.965 -1.10
12 16.98 +47 21.8 3.342 4.024 -0.97
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2013/14
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Apr. 8
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Comet 133P/(7968) Elst-Pizarro

Epoch
T

Peri.
Node
Incl.

a

2013 July
2013 Feb.
132. 13464
160. 14792
1. 38689
2.6499271

H=15.8, G=0.15
RhA.(ZOOO) Decl.

m o
19 06.10 -21 43.

20
20

25.
4

03.
21.

4.62 -20 217.

.18 =17 31.
.15 =16 30.
.92 -15 18.
.00 -14 04.
.36 12 49.

.89 -11 34.
.94 -10 20.
.20 -09 09.
.16 -08 03.
.07 =07 02.
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0.1614358
3.1600773 AU
0.17545167
b.62 years
motion V
+3.4 20.9
+4.2 21.0
+5.0 21.1
+5.7 21.2
+6.3 21.3
+6.8 21.3
+7.2 21.3
+7.4 21.3
+7.5 21.3
+7.5 21.3
+7.4 21.3
+7.1 21.3
+6.6 21.2
+6.0 21.1
+5.3 21.1
+4.3 21.0
+3.2 20.8
+1.9 20.7
+0.5 20.6
-1.0 20.4
-2.5 20.2
-3.7 20.0
-4.6 19.8
-5.0 19.6
-4.9 19.4
-4.2 19.7
-3.1 20.0
-1.8 20.2
-0.4 20.4
+1.0 20.6
+2.3 20.8
+3.4 21.0
+4.4 21.2
+5.3 21.3
+6.1 21.4
+6.8 21.5
+7.4 21.6
+7.8 21.7
+8.2 21.7
+8.4 21.8
+8.6 21.8
+8.7 21.8
+8.7 21.8
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Comet 125P/Spacewatch

Epoch
T

Peri.
Node
Incl.

a

2013 July
2013 Feb.
81.22112
153. 18663
9. 98609
1. 5254165 AU

RhA.(ZOOO) Decl.

m
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m

+3.19 5.0
+3.23 -2.9
+3.23 0.7
+3.18 +1.5
+3.10 +3.6
+2.99 +5.3
+2.85 +6.7
+2.68 +]1.7
+2.50 +8.3
+2.30 +8.5
+2.09 +8.3
+1.87 +1.17
+1.63 +6.7
+1.38 +5.4
+1.10 +3.7
+0.80 +1.7
+0.49 -0.7
+0.15 -3.3
-0.19 -5.9
-0.49 -8.3
-0.72 -10.1
-0.85 -10.9
-0.86 -10.6
-0.75 -9.4
-0.55 -7.6
-0.30 -5.5
-0.04 -3.4
+0.21 -1.5
+0.43 +0.1
+0.61 +1.5
+0.77 +2.7
+0.89 +3.8
+0.99 +4.6
+1.07 +5.3
+1.13 +5.9
+1.17 +6.4
+1.20 +6.8
+1.23 +].1
+1.24 +]7.3
+1.25 +].4
+1.25 +].4
+1.24 +].3
+1.23  +].2
+1.22 +7.0
+1.20 +6.8
+1.18 +6.4
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May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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Comet 120P/Muel ler

IT
22.51668 TT

2000.0

Epoch = 2013 July 7.0
T  =2013 Feb.
Peri. = 30.14607
Node = 4.43387
Incl. = 8.79483
q = 2.7290914 AU

ml = 4.4 +5 log(Delta) + 30.0 log(r (t-50))

00 05.27 +03 32.
00 16.93 +05 02.
00 29.60 +06 36.
00 43.13 +08 15.
00 57.42 +09 56.

01 12.37 +11 39.
01 27.91 +13 21.
01 43.98 +15 03.
02 00.52 +16 43.
02 17.49 +18 21.

02 34.85 +19 54.
02 52.54 +21 23.
03 10.54 +22 47.
03 28.77 +24 05.
03 47.18 +25 16

04 05.71 +26 20.
04 24.27 +27 11.
04 42.77 +28 06.
05 01.11 +28 48.
05 19.19 +29 23.

05 36.88 +29 51.
05 54.05 +30 13.
06 10.57 +30 30.
06 26.28 +30 43.
06 41.03 +30 52.

06 54.63 +31 00.
07 06.90 +31 08.
07 17.63 +31 117
07 26.56 +31 29.
07 33.48 +31 45.

07 38.13 +32 06.
07 40.26 +32 32.
07 39.76 +33 02.
07 36.58 +33 34.
07 30.95 +34 05.

07 23.38 +34 30.
07 14.64 +34 46.
07 05.71 +34 50.
06 57.61 +34 42.
06 51.13 +34 25.

06 46.84 +33 59.
06 44.95 +33 28.
06 45.47 +32 54.
06 48.24 +32 19.
06 52.99 +31 42.

06 59.46 +31 06.0
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m

+1.17 +9.0
+1.2] +9.5
+1.35 +9.8
+1.43 +10.1
+1.49 +10.2
+1.55 +10.3
+1.61 +10.2
+1.65 +10.0
+1.70 +9.7
+1.74 +9.4
+1.7] +8.9
+1.80 +8.4
+1.82 +7.8
+1.84 +7.1
+1.85 +6.4
+1.86 +5.7
+1.85 +4.9
+1.83 +4.2
+1.81 +3.5
+1.77 +2.8
+1.72  +2.2
+1.65 +1.7
+1.57 +1.3
+1.48 +1.0
+1.36 +0.8
+1.23 +0.8
+1.07 +0.9
+0.89 +1.2
+0.69 +1.6
+0.46 +2.1
+0.21 +2.6
-0.05 +3.0
-0.32 +3.2
-0.56 +3.1
-0.76 +2.5
-0.87 +1.6
-0.89 +0.4
-0.81 -0.8
-0.65 -1.8
-0.43 -2.6
-0.19 -3.1
+0.05 -3.4
+0.28 -3.5
+0.48 -3.6
+0.65 -3.7
+0.79 -3.8
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e = 0.3394499
a= 4.1315434 AU
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Sept.

Oct.
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Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
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Mar.
Mar.
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Comet 274P/Tombaugh-Tenagra

Epoch = 2013 July
T = 2013 Feb.
Peri. = 38.47103
Node = 81.36155
Incl. = 15.8371
q =

1.0
23.31802

2000.0

: 6
2.4418125 AU

IT
1T

ml = 10.6 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

m

07 00.24 +33°

06 52.33 +34
06 45.95 +35
06 42.15 +36
06 41.59 +36

06 44.47 +36
06 50.61 +36
06 59.68 +36
07 11.24 +36
07 24.83 +35

07 40.04 +35
07 56.47 +34
08 13.76 +33
08 31.67 +32
08 49.92 +31

09 08.34 +29
09 26.78 +28
09 45.13 +26
10 03. 30 +24
21.24 +23

0

0 38.91 +21
0 56.29 +19
113.38 +17
1 30.16 +16
1 46.64 +14

02.82 +12
18.68 +10
34.23 +09
49.44 +Q]
04.29 +05

18. 75 +04
32.176 +03
46. 25 +01
99.15 +00
11. 34 -00
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Daily motion
m ,

-0.79 +1.5
-0.64 +5.7
-0.38 +3.9
-0.06 +2.2
+0.29 +0.9
+0.61 -0.2
+0.91 -1.2
+1.16  -2.1
+1.36 -3.0
+1.52 -3.9
+1.64 -4.8
+1.73 5.6
+1.79 -6.5
+1.83 -7.3
+1.84 -8.1
+1.84 -8.8
+1.83 -9.4
+1.82 -9.9
+1.79 -10.3
+1.77 -10.6
+1.74 -10.8
+1.71 -11.0
+1.68 -11.0
+1.65 -10.9
+1.62 -10.7
+1.59 -10.4
+1.55 -10.1
+1.52 9.7
+1.48 -9.1
+1.45 -8.5
+1.40 -7.9
+1.35 -7.1
+1.29 -6.3
+1.22 5.5
+1.14 -4.6
+1.04 3.7
+0.93 -2.7
+0.80 -1.7
+0.66 -0.8
+0.49 +0.1
+0.31 +1.0
.11 +1.7
-0.09 +2.3
-0.29 +2.6
-0.46 +2.7
-0.61 +2.4
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a= 4.3597675 AU
n= 0.10827023
P= 910 years
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Comet C/2012 T5 (Bressi)

Epoch = 2013 July 7.0 1T
T  =2013 Feb. 24.05468 TT
Peri. = 318.10357

Node = 230.59030 2000.0
Incl. = 72.07219

q = 0.3227278 AU

e = 1.0003088

ml = 15.0 + 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion
2013/14 h m o m ,
Jan. 8 00 42.02 -21 38.5 0.993 1.194 -2.02 -23.4
Jan. 18 00 21.83 -2532.4 1.018 0.999 -2.07 -21.5
Jan. 28 00 01.09 -29 07.4 1.022 0.794 -2.85 -19.4
Feb. 7 23 32.55-3221.7 0.998 0.581 -5.05 -3.8
Feb. 17 22 42.00 -32 59.2 0.944 0.385 -6.37 +69.7
Feb. 27 21 38.25 -21 22.4 0.914 0.335 -1.58 +124.0
Mar. 9 21 22.41 -00 42.8 0.985 0.494 +1.06 +100. 1
Mar. 19 21 33.02 +15 58.0 1.116 0.706 +1.64 +73.6
Mar. 29 21 49.43 +28 13.5 1.270 0.916 +1.69 +55.8
Apr. 8 22 06.35 +37 31.8 1.431 1.115 +1.57 +44.3
Apr. 18 22 22.09 +44 55.3 1.590 1.305 +1.38 +36.6
Apr. 28 22 35.88 +51 01.7 1.745 1.485 +1.13 +31.3
May 8 22 47.16 +56 14.7 1.891 1.658 +0.81 +27.4
May 18 22 55.24 +60 48.5 2.030 1.825 +0.39 +24.3
May 28 22 59.16 +64 51.1 2.159 1.985 -0.16 +21.5
June 7 22 57.58 +68 26.4 2.280 2.141 -0.91 +18.8
June 17 22 48.47 +71 34.3 2.393 2.292 -1.90 +15.6
June 27 22 29.44 +74 10.0 2.499 2.439 -3.09 +11.4
July 7 21 58.54 +76 04.3 2.599 2.583 -4.16 +6.1
July 17 21 16.93 +77 05.0 2.695 2.723 -4.54 -0.1
July 27 20 31.58 +77 03.8 2.788 2.860 -3.96 -5.9
Aug. 6 19 51.93 +76 04.7 2.879 2.994 -2.85 -10.3
Aug. 16 19 23.48 +74 21.3 2.972 3.126 -1.72 -13.2
Aug. 26 19 06.29 +72 09.6 3.066 3.255 -0.83 -14.7
Sept. 5 18 58.01 +69 42.2 3.165 3.382 -0.17 -15.4
Sept.15 18 56.26 +67 07.9 3.269 3.507 +0.29 -15.5
Sept.25 18 59.12 +64 33.1 3.381 3.630 +0.61 -15.1
Oct. 5 19 05.23 +62 02.2 3.500 3.751 +0.84 -14.3
Oct. 15 19 13.68 +59 38.9 3.629 3.870 +1.01 -13.3
Oct. 25 19 23.78 +57 25.9 3.766 3.988 +1.13 -12.1
Nov. 4 19 35.05 +55 25.2 3.911 4.104 +1.21 -10.7
Nov. 14 19 47.16 +53 38.4 4.065 4.219 +1.27 -9.2
Nov. 24 19 59.82 +52 06.4 4.226 4.332 +1.30 -7.7
Dec. 4 20 12.84 +50 49.8 4.392 4.444 +1.32 6.1
Dec. 14 20 26.04 +49 48.8 4.563 4.554 +1.32 -4.6
Dec. 24 20 39.29 +49 03.2 4.736 4.664 +1.32 -3.1
Jan. 3 20 52.49 +48 32.5 4.910 4.772 +1.30 -1.6
Jan. 13 21 05.53 +48 16.1 5.083 4.879 +1.28 -0.3
Jan. 23 21 18.33 +48 13.0 5.252 4.985 +1.25 +0.9
Feb. 2 21 30.83 +48 22.4 5.416 5.090 +1.21 +2.1
Feb. 12 21 42.96 +48 43.4 5.574 5.194 +1.17 +3.1
Feb. 22 21 54.65 +49 14.7 5.724 5.297 +1.12 +4.1
Mar. 4 22 05.84 +49 55.5 5.864 5.399 +1.06 +4.9
Mar. 14 22 16.46 +50 44.7 5.994 5500 +1.00 +5.6
Mar. 24 22 26.44 +51 41.2 6.112 5.601 +0.93 +6.3
Apr. 3 22 35.70 +52 44.0 6.218 5.700 +0.84 +6.8
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Comet P/2007 T2 (Kowalski)
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ml =19.2 + 5 log(Delta) + 7.5 log(r (t-30))

m1
2
1
1
0
0

Variation

r

Delta

Y ————

Y e e ——

14 +2
80 +25
49 +2]
13 +29
39 +29
97 +29
94 +29
66 +28
2] +2]
10 +26
25 +25
14 +2

10 -0
9/ +0
87 +1
24 +1
98 +2

00 14
19 01 06
29 01 58
02 48

9

8
.18 03 35

2] 23 21
. 28 04 20

— e ——

05 01
18 05 39

8
May 28 06 13

o
pr
May
May

98
100
103

2
T
/
1/

22
22
3 23

0
8
6
8

06 44
08 01

June 2; 07 38
July 17 08 23

Ji
June 17 07 12
July

June

Y y————

228
325
419
911
601

235 2
332 2
413 2
478 2
925 2

3
3
3
3
3

11 +2
65 +2
48 +1

July 27 08 43
6 09 01

.16 09 18
Aug. 26 09 34
5 09 49

Aug.
Aug
Sept.

Y y————
Y y——p——

Y y———p—

688
113
855
936
015

999 2
967 2
960 2
93] 2
496 3

3
3
3
3
3

—y——y——

—r——y——

———y——

—r——y——

Y y—p———

448
915
980
643
105

027 3
945 3
8/6 3
826 3
800 3

3
2
2
2
2

———y——

———y——

Y y—p———

—y——y——

———y——

133. 1

-0.36 +2.7 5.7/2170

3.297 4.047

10 02.23 +18 00.3

3

Apr.
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Comet 272P/NEAT

Epoch = 2013 July 7.0 1T

T =2013 Feb. 27.20668 TT

Peri. = 27.90109 e = 0.4556971

Node = 109.50311 2000.0 a= 4 4400919 AU

Incl. = 18.10171 n= 0.10534554

q = 2.4167549 AU P= 936 years

ml = 9.2 +5 log(Delta) + 20.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion mil

2013/14 h m o m :
Jan. 8 08 55.91 +23 39.0 1.509 2.446 -0.46 +12.5 17.9
Jan. 18 08 51.32 +25 44.3 1.466 2.435 -0.60 +12.4 17.8
Jan. 28 08 45.33 +27 48.5 1.451 2.427 -0.63 +11.3 17.7
Feb. 7 08 39.02 +29 41.0 1.462 2.421 -0.54 +9.2 17.7
Feb. 17 08 33.63 +31 13.3 1.500 2.418 -0.34 +6.8 17.7
Feb. 27 08 30.24 +32 21.1 1.561 2.417 -0.07 +4.3 17.8
Mar. 9 08 29.54 +33 04.1 1.641 2.418 +0.23 +2.0 17.9
Mar. 19 08 31.84 +33 24.0 1.736 2.421 +0.53 0.0 18.1
Mar. 29 08 37.09 +33 23.6 1.843 2.427 +0.79 -1.8 18.2
Apr. 8 08 44.99 +33 05.8 1.959 2.435 +1.02 -3.3 18.4
Apr. 18 08 55.16 +32 32.6 2.081 2.445 +1.20 -4.6 18.6
Apr. 28 09 07.18 +31 46.2 2.206 2.457 +1.35 -5.8 18.7
May 8 09 20.63 +30 47.9 2.333 2.472 +1.46 -6.9 18.9
May 18 09 35.20 +29 39.0 2.461 2.488 +1.54 -7.8 19.1
May 28 09 50.57 +28 20.9 2.589 2.507 +1.59 -8.6 19.2
June 7 10 06.48 +26 54.6 2.715 2.527 +1.63 -9.3 19.4
June 17 10 22.78 +25 21.3 2.839 2.549 +1.65 -9.9 19.6
June 27 10 39.29 +23 42.2 2.960 2.573 +1.66 -10.4 19.8
July 7 1055.91 +21 58.4 3.078 2.599 +1.67 -10.7 19.9
July 17 11 12.57 +20 11.0 3.191 2.626 +1.66 -11.0 20.1
July 27 11 29.19 +18 21.2 3.298 2.655 +1.66 -11.1 20.3
Aug. 6 11 45.76 +16 30.0 3.400 2.685 +1.65 -11.2 20.4
Aug. 16 12 02.24 +14 38.4 3.495 2.716 +1.64 -11.1 20.6
Aug. 26 12 18.61 +12 47.6 3.583 2.748 +1.63 -10.9 20.8
Sept. 5 12 34.87 +10 58.5 3.663 2.782 +1.61 -10.7 20.9
Sept.15 12 51.01 +09 12.0 3.734 2.816 +1.60 -10.3 21.1
Sept.25 13 07.00 +07 29.0 3.795 2.852 +1.59 -9.9 21.2
Oct. 5 1322.85+0550.4 3.846 2.888 +1.57 -9.3 21.3
Oct. 15 13 38.53 +04 16.9 3.885 2.925 +1.55 -8.7 21.5
Oct. 25 13 54.01 +02 49.4 3.913 2.963 +1.53 -8.1 21.6
Nov. 4 14 09.27 +01 28.5 3.928 3.001 +1.50 -7.4 21.7
Nov. 14 14 24.23 +00 15.0 3.931 3.040 +1.46 6.6 21.8
Nov. 24 14 38.86 -00 50.8 3.920 3.080 +1.42 -5.7 21.9
Dec. 4 14 53.08 -01 48.2 3.897 3.119 +1.37 -4.9 22.0
Dec. 14 15 06.79 -02 36.8 3.860 3.160 +1.31 -4.0 22.1
Dec. 24 15 19.90 -03 16.5 3.811 3.200 +1.24 -3.1 22.2
Jan. 3 1532.29 -03 47.0 3.749 3.241 +1.15 -2.1 22.3
Jan. 13 15 43.83 -04 08.3 3.677 3.282 +1.05 -1.2 22.4
Jan. 23 1554.36 -04 20.6 3.595 3.324 +0.94 0.3 22.4
Feb. 2 16 03.75 -04 24.0 3.505 3.365 +0.80 +0.5 22.5
Feb. 12 16 11.79 -04 19.1 3.409 3.407 +0.65 +1.2 22.5
Feb. 22 16 18.34 -04 06.7 3.309 3.449 +0.49 +1.9 22.6
Mar. 4 16 23.21 -03 47.6 3.209 3.491 +0.30 +2.4 22.6
Mar. 14 16 26.26 -03 23.2 3.113 3.532 +0.11 +2.8 22.6
Mar. 24 16 27.38 -02 55.1 3.023 3.574 -0.09 +3.0 22.7
Apr. 3 16 26.53 -02 25.4 2.944 3.616 -0.28 +2.9 22.7
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Comet 91P/Russel |
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Comet G/2011 L4 (PANSTARRS)

Epoch = 2013 July 7.0 1T
T~ =2013 Mar. 10.16790 TT
Peri. = 333.65273

Node = 65.66692 2000.0
Incl. = 84.20702

q = 0.3015660 AU

e = 1.0000264

ml = 6.2 +5 log(Delta) + 7.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion
2013/14 h m

o m '
Jan. 8 17 36.65 -40 44.7 2.259 1.466 +3.46 -12.9
Jan. 18 18 11.24 -42 53.8 2.009 1.283 +4.65 -11.6
Jan. 28 18 57.73 -44 50.2 1.751 1.090 +6.49 -4.5
Feb. 7 20 02.68 -45 35.6 1.499 0.886 +8.77 +18.1
Feb. 17 21 30.38 -42 34.1 1.276 0.670 +9.73 +69.3
Feb. 27 23 07.69 -31 01.6 1.126 0.451 +/.03 137.1
Mar. 9 00 18.01 -08 11.0 1.105 0.304 +1.73 144.4
Mar. 19 00 35.29 +15 53.0 1.170 0.404 -0.27 +99.8
Mar. 29 00 32.63 +32 31.3 1.251 0.618 -0.46 +/4.6
Apr. 8 00 28.06 +44 56.9 1.334 0.836 -0.51 +62.3
Apr. 18 00 22.93 +55 19.9 1.417 1.043 -0.80 +55.5
Apr. 28 00 14.98 +64 35.2 1.502 1.238 -1.72 +50.9
May 8 23 57.83 +/3 03.8 1.592 1.423 -5.13 +45.6
May 18 23 06.55 +80 39.6 1.691 1.600 -21.76 +27.4
May 28 19 29.00 +85 13.8 1.801 1.770 -22.92 -22.3
June 7 1539.81 +81 30.4 1.924 1.934 -5.25 -36.9
June 17 14 47.34 +]5 21.0 2.061 2.092 -1.42 -36.4
June 27 14 33.15 +69 16.8 2.211 2.245 -0.2] -34.0
July 7 14 30.48 +63 36.8 2.374 2.394 +0.23 -31.2
July 17 14 32.81 +58 24.6 2.548 2.539 +0.50 -28.4
July 27 14 37.80 +53 41.1 2.731 2.681 +0.66 -25.6
Aug. 6 14 44.36 +49 25.2 2.921 2.819 +0.76 -23.0
Aug. 16 14 51.99 +45 35.5 3.116 2.95 +0.83 -20.5
Aug. 26 15 00.34 +42 10.5 3.312 3.088 +0.89 -18.2
Sept. 5 1509.20 +39 08.5 3.508 3.218 +0.92 -16.0
Sept.15 15 18.45 +36 28.0 3.701 3.346 +0.95 -14.0
Sept.25 15 27.94 +34 07.7 3.888 3.472 +0.9] -12.1
Oct. 5 1537.61 +32 06.3 4.068 3.595 +0.98 -10.3
Oct. 15 15 47.37 +30 23.0 4.239 3.717 +0.98 -8.6
Oct. 25 15 57.13 +28 56.8 4.399 3.837 +0.97 -7.0
Nov. 4 16 06.82 +27 46.9 4.545 3.95% +0.95 -5.4
Nov. 14 16 16.36 +26 53.0 4.6/8 4.073 +0.93 -3.9
Nov. 24 16 25.67 +26 14.3 4.795 4.188 +0.90 -2.4
Dec. 4 16 34.65 +25 50.5 4.897 4.302 +0.86 -0.9
Dec. 14 16 43.22 +25 41.0 4.983 4.414 +0.80 +0.4
Dec. 24 16 51.25 +25 45.3 5.053 4.525 +0.74 +1.8
Jan. 3 16 58.66 +26 03.0 5.108 4.635 +0.6/ +3.0
Jan. 13 17 05.31 +26 33.3 5.149 4.744 +0.58 +4.2
Jan. 23 17 11.08 +27 15.3 5.171 4.851 +0.48 +5.3
Feb. 2 17 15.84 +28 08.1 5.195 4.958 +0.36 +6.2
Feb. 12 17 19.45 +29 10.2 5.204 5.063 +0.23 +]/.0
Feb. 22 17 21.77 +30 19.9 5.207 5.16/ +0.09 +].5
Mar. 4 17 22.68 +31 35.2 5.208 5.271 -0.06 +/.8
Mar. 14 17 22.07 +32 53.5 5.209 5.373 -0.22 +].8
Mar. 24 17 19.88 +34 11.8 5.215 5.475 -0.38 +/.5
Apr. 3 17 16.08 +35 26.8 5.227 5.575 -0.54 +6.8
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Comet P/2006 S1 (Christensen)
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Comet C/2012 F6 (Lemmon)

Epoch = 2013 July 7.0 1T

T =2013 Mar. 24.51341 TT

Peri. = 304. 98566

Node = 332.71499 2000.0

Incl. = 82.60815

q = 0.7312559 AU

e = 0.9985333

ml = 6.0+ 5 log(Delta) + 12.5 log(r)

Oh TT  R.A. (2000) Decl. Delta r Dai ly

2013/14 h m o m
Jan. 8 12 15.66 -44 01.8 1.302 1.561 +1.25
Jan. 18 12 28.11 -57 27.9 1.125 1.419 +2.75
Jan. 28 12 55.58 -74 02.2 1.015 1.277 +49.68
Feb. 7 21 12.41 -85 53.2 0.986 1.138 +15.52
Feb. 17 23 47.56 -69 12.3 1.036 1.006 +1.54
Feb. 27 00 02.97 -54 05.4 1.141 0.888 +0.50
Mar. 9 00 07.97 -41 27.7 1.274 0.794 +0.17
Mar. 19 00 09.66 -30 34.1 1.406 0.740 +0.07
Mar. 29 00 10.36 -20 40.3 1.519 0.737 +0.11
Apr. 8 00 11.42 -11 22.0 1.603 0.786 +0.19
Apr. 18 00 13.30 -02 29.9 1.659 0.877 +0.25
Apr. 28 00 15.76 +06 01.3 1.694 0.993 +0.25
May 8 00 18.31 +14 17.1 1.715 1.124 +0.20
May 18 00 20.29 +22 21.6 1.728 1.263 +0.07
May 28 00 20.94 +30 16.7 1.741 1.404 -0.16
June 7 00 19.33 +38 01.7 1.756 1.546 -0.52
June 17 00 14.11 +45 31.7 1.779 1.687 -1.08
June 27 00 03.32 +52 37.4 1.813 1.827 -1.93
July 7 23 44.06 +59 04.4 1.860 1.966 -3.16
July 17 23 12.43 +64 30.4 1.922 2.102 -4.71
July 27 22 25.32 +68 26.0 1.999 2.236 -5.97
Aug. 6 21 25.58 +70 21.9 2.091 2.368 -5.97
Aug. 16 20 25.87 +70 12.5 2.199 2.499 -4.68
Aug. 26 19 39.08 +68 28.7 2.319 2.627 -3.07
Sept. 5 19 08.33 +65 54.2 2.451 2.753 -1.71
Sept.15 18 50.61 +63 02.5 2.592 2.878 -0.86
Sept.25 18 42.01 +60 13.2 2.742 3.000 -0.24
Oct. 5 18 39.62 +57 36.6 2.898 3.122 +0.19
Oct. 15 18 41.50 +55 17.8 3.057 3.241 +0.49
Oct. 25 18 46.36 +53 19.3 3.220 3.359 +0.70
Nov. 4 18 53.35 +51 41.8 3.384 3.475 +0.85
Nov. 14 19 01.89 +50 25.5 3.547 3.590 +0.96
Nov. 24 19 11.54 +49 29.8 3.709 3.704 +1.05
Dec. 4 19 21.99 +48 54.1 3.869 3.816 +1.10
Dec. 14 19 33.00 +48 37.6 4.024 3.927 +1.14
Dec. 24 19 44.35 +48 39.3 4.176 4.037 +1.15
Jan. 3 19 55.90 +48 58.0 4.322 4.146 +1.16
Jan. 13 20 07.49 +49 32.9 4.463 4.254 +1.15
Jan. 23 20 18.98 +50 22.6 4.599 4.360 +1.13
Feb. 2 20 30.28 +51 26.1 4.728 4.466 +1.10
Feb. 12 20 41.24 +52 42.2 4.851 4.570 +1.05
Feb. 22 20 51.75 +54 09.5 4.967 4.674 +0.99
Mar. 4 21 01.69 +55 46.8 5.078 4.776 +0.92
Mar. 14 21 10.89 +57 32.8 5.183 4.878 +0.83
Mar. 24 21 19.20 +59 26.1 5.282 4.979 +0.72
Apr. 3 21 26.39 +61 25.3 5.376 5.079 +0.58
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Comet 197P/LINEAR

Epoch = 2013 July
T = 2013 Mar.
Peri. = 188.73759
Node = 66.38938
Incl. = 25.54231
q =

1.0
24. 84744
2000.0

1.0614414 AU

ml =17.8 + 5 log(Delta) +
RhA.(ZOOO) Decl.

m
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1T
1T
e = 0.6297271
a= 2.8666508 AU
n= 0.20306818
P= 485 years
7.5 log(r)
r Daily motion mi
m ,
.429 +3.38 -19.9 20.0
.354 +3.61 -21.0 19.6
.282 +3.88 -21.7 19.3
217 +4.16 -21.7 19.0
.160 +4.44 -20.7 18.8
115 +4.68 -18.3 18.6
.082 +4.84 -14.4 18.4
064 +4.86 -9.6 18.4
063 +4.73 -4.5 18.4
078 +4.45 -0.1 18.5
108 +4.08 +3.3 18.6
152 +3.67 +5.2 18.8
207 +3.26 +6.0 19.0
2711 +2.87 +5.8 19.2
341 +2.51 +4.9 19.5
416 +2.18 +3.6 19.7
495 +1.86 +1.9 19.9
575 +1.55 0.0 20.1
657 +1.23 -1.9 20.3
739 +0.90 -3.9 20.4
822 +0.54 5.7 20.5
904 +0.15 -7.2 20.7
985 -0.26 -8.1 20.8
065 -0.67 -8.1 20.9
144 -1.06 -7.1 21.0
222 -1.36 -4.9 21.1
298 -1.53 -1.7 21.3
373 -1.54 +2.0 21.5
447 -1.39 +5.6 21.7
519 -1.13 +8.4 21.9
590 -0.82 +10.5 22.2
659 -0.51 +11.8 22.4
127 -0.22 +12.4 22.7
793 +0.04 +12.7 22.9
858 +0.25 +12.6 .
921 +0.43 +12.4
983 +0.57 +12.1
044 +0.69 +11.7
103 +0.78 +11.3
161 +0.86 +10.9
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Incl.

a
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m o,
.12 +04 16
.95 +03 39.
.21 +03
.69 +02
.15 +02 34.

.88 +02
.01 +02
.07 +02
.93 +02
.80 +02

.28 +01
.81 +01
.28 +01
.54 +01
.46 +00

94.
49.
46.

43.

C/2012 X2 (PANSTARRS)

2013 July
2013 Mar.
215. 62137
271.01974
34.11898

1.0
31. 20561

2000.0

4.7480567 AU

IT
1T

8.8 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

73 -29 47.

.92 =30 09.
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-0.96 -3.7
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-0.46 -2.1
-0.35 -1.5
-0.23 -1.0
-0.09 -0.6
+0.06 -0.5
+0.20 -0.4
+0.33 -0.5
+0.45 -0.8
+0.99  -1.1
+0.65 -1.5
+0.73 -2.0
+0.79 -2.5
+0.85 -3.1
+0.89 -3.6
+0.92 4.2
+0.95 -4.8
+0.96 -5.4
+0.97 -6.0
+0.97 -6.5
+0.96 -7.0
+0.95 -1.6
+0.92 -8.0
+0.89 -8.5
+0.85 -8.9
+0.80 -9.3
+0.75 9.6
+0.68 -9.8
+0.60 -9.9
+0.51 -10.0
+0.41 -9.9
+0.30 -9.7
+0.18 -9.2
+0.05 -8.6
-0.08 -7.8
-0.21 -6.7
-0.33 -5.4
-0.42 -3.9
-0.48 -2.2
-0.50 -0.6
-0.49 +1.0
-0.43 +2.3
-0.34 +3.4
-0.23 +4.1
-0.10 +4.5
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e = 0.7702163
a = 20.6631571 AU
n=0.01049323
P = 0393 years
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Comet P/2012 F2 (PANSTARRS)
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Comet 63P/Wild
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6.2 +5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.
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0.1601650
5.7390904 AU
0.07168685
3.75 years
motion mil
+6.0 19.9
+6.3 20.0
+6.6 20.1
+6.7 20.1
+6.8 20.2
+6.8 20.2
+6.7 20.2
+6.6 20.2
+6.4 20.3
+6.2 20.3
+5.9 20.3
+5.6 20.3
+5.3 20.3
+4.9 20.2
+4.5 20.2
+4.0 20.2
+3.6 20.1
+3.1 20.1
+2.6 20.0
+2.1 20.0
+1.6 19.9
+1.1 19.9
+0.6 19.8
+0.1 19.7
-0.3 19.7
-0.7 19.6
-1.0 19.6
-1.2 19.5
-1.2 19.5
-1.1 19.4
-0.9 19.4
-0.4 19.5
+0.1 19.5
+0.7 19.5
+1.4 19.6
+2.0 19.7
+2.6 19.7
+3.1 19.8
+3.6 19.9
+4.0 20.0
+4.3 20.1
+4.5 20.1
+4.6 20.2
+4.7 20.3
+4.6 20.3
+4.6 20.4

—_—

—_———
O©O—=N WhAOCIOON OOCIh~W

NN 0o oo—

D P~ WCIOOS OOOOIRd NOoO—I

. o
CILWPROO) OOONOOS IO~ NLWOOW O©-JO N

22.

Lrorr
— 00— —



Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Comet 76P/West-Kohoutek-lkemura

Epoch = 2013 July 7.0 1T
T =2013 May 7.74390 TT
Peri. = 0.05022

Node = 84.12325 2000.0
Incl. = 30.48335

q = 1.6002597 AU

ml = 13.4 + 5 log(Delta) + 15.0

R. A. (2000) Decl. Delta r
h m

00 22.37 -2500.4 2.095 1.9
00 37.01 -21 01.3 2.132 1.920
00 52.98 -16 56.3 2.166 1.871
01 10.14 -12 46.9 2.199 1.824
01 28.40 -08 34.7 2.232 1.781
01 47.72 -04 22.0 2.263 1.741
02 08.07 -00 10.6 2.294 1.706
02 29.49 +03 56.9 2.325 1.675
02 52.01 +07 58.0 2.355 1.648
03 15.67 +11 50.0 2.387 1.627
03 40.55 +15 30.1 2.418 1.612
04 06.68 +18 55.1 2.450 1.603
04 34.09 +22 02.2 2.482 1.600
05 02.76 +24 48.4 2.515 1.604
05 32.59 +27 11.2  2.549 1.613
06 03.43 +29 08.4 2.583 1.628
06 35.06 +30 38.4 2.617 1.649
07 07.14 +31 40.5 2.652 1.676
07 39.34 +32 15.1 2.687 1.10]
08 11.28 +32 23.4 2.721 1.743
08 42.61 +32 07.7 2.755 1.1783
09 13.06 +31 30.8 2.788 1.82]
09 42.42 +30 36.5 2.820 1.873
10 10.54 +29 28.3 2.849 1.922
037.39 +28 10.1 2.875 1.974
11 02.95 +26 45.4 2.898 2.02]
11 27.24 +25 17.8 2.916 2.082
11 50.31 +23 50.2 2.929 2.138
12 12.21 +22 25.6  2.936 2.195
12 32.97 +21 06.2 2.936 2.253
12 52.64 +19 54.4 2.929 2.312
13 11.21 +18 52.1  2.913 2.3]1
13 28.66 +18 00.9 2.889 2.430
13 44.95 +17 22.3 2.85] 2.489
13 59.99 +16 57.6 2.817 2.548
14 13.68 +16 47.5 2.770 2.607
14 25.87 +16 52.9 2. 717 2.665
14 36.38 +17 14.1  2.658 2.724
14 45.01 +17 50.6  2.597 2.781
14 51.53 +18 41.5 2.536 2.839
14 55.71 +19 45.0 2.477 2.896
14 57.34 +20 57.8 2.424 2.952
14 56.29 +22 15.3 2.380 3.008
14 52.53 +23 31.6  2.351 3.064
14 46.30 +24 39.4 2.339 3.118
14 37.99 +25 31.5 2.347 3.113
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Comet G/2012 L2 (LINEAR)

Epoch = 2013 July 7.0 1T
T =2013_May 9.32241 1T
Peri. = 205. 77506

Node = 270.30118 2000.0
Incl. = 70.98264

q = 1.5086688 AU

e = 0.9972944

ml = 8.8+ 5 log(Delta) + 10.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Dai ly
2013/13 h m m

Jan. 00 15.75 +63 39. 1.776 2.221 +3.41
Jan. 18 00 49.86 +58 21. 1.746 2.130 +3.09
Jan. 28 01 20.79 +52 48. 1.739 2.041 +2.84
Feb. 7 01 49.17 +47 13. 1.755 1.956 +2.64
Feb. 17 02 15.57 +41 48. 1.789 1.876 +2.48

Feb. 27 02 40.39 +36 38.
Mar. 9 03 03.95 +31 48.
Mar. 19 03 26.54 +27 16
Mar. 29 03 48.34 +23 00.
Apr. 8 04 09.53 +18 57

Apr. 18 04 30.31 +15 03.
Apr. 28 04 50.82 +11 15.
May 8 05 11.21 +07 27
May 18 05 31.67 +03 39.
May 28 05 52.34 -00 14.

June 7 06 13.38 -04 14.

N ©
S D
= =~
i
1 D
S S
© oo
+ +
N N
(] —
(&3] oo

w
IS
oo
—_— e
D
ol
w
+
NS
wW
o

July 17 07 44.22 -21 37.
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: 1.
Aug. 6 08 35.24 -30 48 459 1.934 +2.72
Aug. 16 915 2.018 +2.84
Aug. 26 09 30.79 -39 34 985 2.106 +2.95
Sept. 5 10 00.30 -43 36 668 2.196 +3.06
Sept. 15 10 30.91 -47 18 164 2.289 +3.16
Sept.25 11 02.52 -50 38 2.384 +3.25
Oct. 5 11 34.97 -53 34 986 2.480 +3.31
Oct. 15 12 08.03 -56 07 106 2.577 +3.34
Oct. 25 12 41.40 -58 16 228 2.674 +3.34
Nov. 4 13 14.77 -60 05 349 2.713 +3.30
Nov. 14 13 47.75 -61 35 466 2.871 +3.22
Nov. 24 14 19.97 -62 48 o/1 2.970 +3.11
Dec. 4 14 51.07 -63 47 679 3.069 +2.96
Dec. 14 15 20.69 -64 35 770 3.167 +2.79
Dec. 24 15 48.56 —65 14 848 3.266 +2.59
Jan. 3 16 14.44 -65 48 913 3.365 +2.36
Jan. 13 16 38.08 -66 19 964 3.463 +2.12
Jan. 23 16 59.30 -66 49 000 3.560 +1.86
Feb. 2 17 17.89 -67 19 023 3.658 +1.57
Feb. 12 17 33.60 —-67 53 032 3.755 +1.25
Feb. 22 17 46.13 -68 30 031 3.852 +0.90

.4 11 3.

4 17 4

4 18 4

3 17 4.
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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Comet

Epoch = 2013 July
T =2013 May
Peri. = 128.186
Node = 289.71427
Incl. = 295

q =

P/2012 TK8 (Tenagra)

1.0
10. 33105

2000.0

6. 29538
3.0902502 AU

IT
1T

SO O

ml = 10.2 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

00 45.

m

00 54.36 +12

01
01
01

01
01
02
02
02

04

15.
2].

.45 +13
61 +13
12 +14

.65 +15
.30 +16
.58 +17
.42 +18
.14 +19

.48 +20
.98 +21
.98 +22
.61 +23
.40 +24

.29 +24
.19 +25
.01 +25
.67 +26
.06 +26

.06 +26
.51 +26
.45 +26
.91 +26
.18 +25

.91 +25
.19 +25
.23 +24
.01 +24
.92 +24

.15 +24
.31 +23
.53 +23
43 +23
.23 +23

.43 +23
.10 +23
.89 +23
.85 +23
.26 +23

.62 +22
.15 +22
.88 +22
.10 +22

06 48.41 +21
06 54.76 +21

52 +11°
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0.2626321

4.1909204 AU

0.11487882

8.58 years

motion mil
+3.3 20.1
+4.2 20.2
+4.9 20.2
+5.4 20.3
+5.8 20.3
+6.1 20.4
+6.3 20.4
+6.3 20.5
+6.2 20.5
+6.0 20.6
+5.7 20.6
+5.3 20.6
+4.8 20.6
+4.3 20.6
+3.7 20.6
+3.1 20.6
+2.5 20.6
+1.8 20.6
+1.2 20.6
+0.6 20.6
0.0 20.5
-0.6 20.5
-1.0 20.5
-1.4 20.4
-1.7 20.4
-1.9 20.3
-2.0 20.2
-1.9 20.2
-1.8 20.1
-1.5 20.0
-1.2 20.0
-0.9 19.9
-0.6 19.9
-0.4 19.8
-0.3 19.8
-0.4 19.8
-0.5 19.8
8 19.9
.0 19.9
.1 201
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Comet 114P/Wiseman-Skiff

Epoch = 2013 July 7.0 1T

T =2013 May 13.89172 1T

Peri. = 172. 84141 e = 0.5555454

Node = 271.05479 2000.0 a= 3.5433318 AU

Incl. = 18.28421 n= 0.14777003

q = 1.5748501 AU P= 6.67 years

ml =11.0 + 5 log(Delta) + 20.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion mil

2013/14 h m o m :
Jan. 8 23 02.52 +10 57.4 2.215 2.000 +1.94 +5.5 18.7
Jan. 18 23 21.87 +11 52.8 2.253 1.945 +2.09 +6.7 18.5
Jan. 28 23 42.74 +12 59.8 2.286 1.892 +2.23 +7.6 18.3
Feb. 7 00 05.05 +14 16.0 2.315 1.841 +2.37 +8.3 18.1
Feb. 17 00 28.77 +1539.0 2.339 1.794 +2.51 +8.6 17.9
Feb. 27 00 53.88 +17 05.4 2.359 1.750 +2.65 +8.7 17.7
Mar. 9 01 20.33 +18 31.9 2.377 1.709 +2.78 +8.3 17.5
Mar. 19 01 48.11 +19 54.9 2.393 1.673 +2.90 +7.6 17.4
Mar. 29 02 17.14 +21 10.4 2.408 1.642 +3.02 +6.4 17.2
Apr. 8 02 47.30 +22 14.5 2.424 1.617 +3.11 +4.9 17.1
Apr. 18 03 18.44 +23 03.5 2.441 1.597 +3.19 +3.1 17.0
Apr. 28 03 50.31 +23 34.1 2.460 1.583 +3.23 +1.0 16.9
May 8 04 22.64 +23 43.8 2.481 1.576 +3.25 -1.3 16.9
May 18 04 55.11 +23 30.9 2.505 1.575 +3.22 -3.6 16.9
May 28 05 27.36 +22 55.0 2.532 1.581 +3.17 -5.9 17.0
June 7 0559.09 +21 56.3 2.562 1.594 +3.09 -8.0 17.1
June 17 06 30.02 +20 36.4 2.595 1.613 +2.99 -9.9 17.2
June 27 06 59.93 +18 57.4 2.631 1.637 +2.88 -11.6 17.4
July 7 07 28.70 +17 01.7 2.668 1.667 +2.75 -12.9 17.6
July 17 07 56.24 +14 52.3 2.707 1.702 +2.63 -14.0 17.8
July 27 08 22.52 +12 31.8 2.746 1.742 +2.51 -14.9 18.0
Aug. 6 08 47.57 +10 02.9 2.785 1.786 +2.39 -15.5 18.3
Aug. 16 09 11.44 +07 28.1 2.822 1.833 +2.27 -15.9 18.5
Aug. 26 09 34.18 +04 49.4 2.857 1.883 +2.17 -16.1 18.8
Sept. 5 09 55.86 +02 08.7 2.888 1.935 +2.07 -16.1 19.0
Sept.15 10 16.55 -00 32.5 2.914 1.990 +1.97 -16.0 19.3
Sept.25 10 36.29 -03 12.7 2.933 2.046 +1.88 -15.8 19.6
Oct. 5 1055.13 -0551.0 2.946 2.104 +1.80 -15.5 19.8
Oct. 15 11 13.10 -08 26.5 2.951 2.163 +1.71 -15.2 20.0
Oct. 25 11 30.19 -10 58.2 2.947 2.222 +1.62 -14.8 20.3
Nov. 4 11 46.40 -13 25.8 2.934 2.282 +1.53 -14.3 20.5
Nov. 14 12 01.66 -15 48.4 2.911 2.343 +1.43 -13.7 20.7
Nov. 24 12 15.91 -18 05.8 2.878 2.404 +1.31 -13.2 20.9
Dec. 4 12 29.05-20 17.4 2.836 2.465 +1.19 -12.5 21.1
Dec. 14 12 40.91 -22 22.6 2.784 2.526 +1.04 -11.8 21.3
Dec. 24 12 51.33 -24 21.0 2.724 2.587 +0.87 -11.1 21.4
Jan. 3 13 00.07 -26 11.8 2.658 2.648 +0.68 -10.2 21.6
Jan. 13 13 06.89 -27 53.9 2.586 2.708 +0.46 -9.2 21.7
Jan. 23 13 11.51 -29 25.6 2.513 2.768 +0.22 -7.9 21.8
Feb. 2 13 13.69 -30 45.0 2.440 2.828 -0.05 -6.4 22.0
Feb. 12 13 13.23 -31 49.1 2.371 2.887 -0.31 -4.5 22.1
Feb. 22 13 10.09 -32 34.5 2.312 2.945 -0.57 -2.3 22.2
Mar. 4 13 04.42 -32 57.5 2.265 3.003 -0.77 +0.2 22.3
Mar. 14 12 56.70 -32 55.1 2.236 3.060 -0.90 +2.9 22.5
Mar. 24 12 47.68 -32 26.2 2.229 3.117 -0.94 +5.4 22.6
Apr. 3 12 38.28 -31 32.3 2.247 3.1713 -0.88 +7.4 22.8
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Comet G/2010 S1 (LINEAR)
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Comet C/2012 K6 (McNaught)
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+1.78 -5.1 20.4
+1.96 -3.7 20.6
+1.32 -2.2 20.7
+1.0/7 -0.4 20.9
+0.80 +1.4 21.1
+0.950 +3.3 21.2
+0.17 +4.9 21.3
-0.18 +6.1 21.5
-0.93 +6.6 21.6
-0.87 +6.2 21.8
-1.13 +4.8 22.0
-1.28 +2.5 22.2
-1.29 -0.3 22.4
-1.17 3.1 22.6
-0.96 -5.6 22.9
-0.70 -7.5



Comet G/2012 S4 (PANSTARRS)

Epoch = 2013 July 7.0 1T
T =2013 June 28.07450 TT
Peri. = 163. 62376

Node = 173.10347 2000.0
Incl. = 126.54234

q = 43485688 AU

e 0. 9999965
ml = 8.0+ 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.
2013/13 h m m :

Jan. 23 27.52 +31 38.8 4.625 4.570 +0.35 -12.1 17.9 80.

Jan. 18 23 30.98 +29 37.3 4.762 4.546 +0.43 -10.3 18.0 71.4
Jan. 28 23 35.32 +27 54.5 4.894 4.523 +0.50 -8.6 18.0 62.4
Feb. 7 23 40.32 +26 28.7 5.016 4.501 +0.55 -7.1 18.0 53.6
Feb. 17 23 45.81 +25 17.9 5.122 4.480 +0.58 -5.8 18.1 45.1
Feb. 27 23 51.61 +24 20.1 5.211 4.461 +0.60 -4.7 18.1 3].1
Mar. 9 23 57.59 +23 33.3 5.278 4.444 +0.60 -3.8 18.1 29.8
Mar. 19 00 03.64 +22 55.6 5.321 4.428 +0.60 -3.1 18.1 23.7
Mar. 29 00 09.61 +22 25.0 5.339 4.413 +0.58 -2.5 18.1 19.8
Apr. 8 00 15.42 +21 59.8 5.332 4.400 +0.55 -2.1 18.1 19.4
Apr. 18 00 20.94 +21 38.3 5.298 4.388 +0.51 -1.9 18.0 22.6
Apr. 28 00 26.05 +21 19.0 5.238 4.378 +0.46 -1.9 18.0 28.3
May 8 00 30.66 +21 00.2 5.153 4.369 +0.40 -2.0 18.0 35.4
May 18 00 34.61 +20 40.2 5.044 4.362 +0.32 -2.3 11.9 43.2
May 28 00 37.76 +20 17.4 4.915 4.35% +0.22 -2.8 17.8 51.5
June 7 00 39.98 +19 49.8 4.766 4.352 +0.11 -3.4 17.8 60.2
June 17 00 41.08 +19 15.4 4.603 4.350 -0.02 -4.4 17.7 69.3
June 27 00 40.89 +18 31.8 4.429 4.349 -0.17] -5.5 17.6 178.9
July 7 0039.23 +17 36.6 4.248 4.349 -0.33 -7.0 17.5 88.9
July 17 00 35.91 +16 26.8 4.068 4.351 -0.51 -8.7 17.4 99.4
July 27 00 30.81 +14 59.6 3.894 4.35 -0.69 -10.7 17.3 110.5
Aug. 6 00 23.86 +13 12.8 3.734 4.360 -0.88 -12.8 17.3 122.2
Aug. 16 00 15.10 +11 04.7 3.597 4.367 -1.04 -14.9 17.2 134.6
Aug. 26 00 04.74 +08 35.9 3.490 4.376 -1.16 -16.7 17.1 147.5
Sept. 5 23 53.15 +05 49.3 3.421 4.386 -1.23 -17.9 17.1 160.7
Sept. 15 23 40.88 +02 50.7 3.396 4.397 -1.23 -18.2 11.1 113.6
Sept.25 23 28.58 -00 11.4 3.418 4.410 -1.17 -17.7 17.1 110.4
Oct. 5 23 16.91 -03 08.4 3.486 4.424 -1.05 -16.4 17.2 15].1
Oct. 15 23 06.44 -05 52.5 3.596 4.440 -0.88 -14.6 17.3 143.8
Oct. 25 22 57.60 -08 18.5 3.743 4.45] -0.70 -12.6 17.4 130.9
Nov. 4 22 50.60 -10 24.0 3.918 4.476 -0.51 -10.5 17.5 118.5
Nov. 14 22 45.52 -12 09.0 4.112 4.496 -0.32 -8.6 17.6 106.6
Nov. 24 22 42.29 -13 34.9 4.319 4.518 -0.15 -6.9 17.7 95.3
Dec. 4 22 40.76 -14 44.2 4529 4.540 0.00 -5.5 17.9 84.4
Dec. 14 22 40.75 -1539.4 4,737 4.565 +0.13 -4.4 18.0 74.0
Dec. 24 22 42.06 -16 23.0 4.936 4.590 +0.24 -3.5 18.1 63.9
Jan. 3 22 44.49 -16 57.6 5.121 4.61/ +0.33 -2.8 18.2 54.3
Jan. 13 22 47.83 -17 25.1 5.288 4.645 +0.41 -2.3 18.3 44.9
Jan. 23 22 51.92 -17 47.8 5.434 4.674 +0.4] -1.9 18.4 36.0
Feb. 2 22 56.58 -18 07.2 5.556 4.704 +0.51 -1.8 18.4 2].5
Feb. 12 23 01.68 -18 25.2 5.652 4.735 +0.54 -1.8 18.5 19.8
Feb. 22 23 07.07 -18 43.2 5.721 4.768 +0.56 -2.0 18.6 14.1
Mar. 4 23 12.63 -19 02.8 5.763 4.801 +0.56 -2.3 18.6 12.9
Mar. 14 23 18.23 -19 25.3 5.777 4.836 +0.55 -2.7 18.7 11.2
Mar. 24 23 23.78 -19 52.2 5.764 4.872 +0.54 -3.3 18.7 24.1
Apr. 3 23 29.15-20 25.0 5.727 4.908 +0.51 -4.0 18.7 32.0
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Jan.
Jan.
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Feb.
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Mar.
Mar.
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Comet C/2013 B2 (Catalina)

T . =2013 June 30.66294 TT
Peri. = 156.18342

Node = 331.89137 2000.0
Incl. = 43.50090

q =

3. 7455522 AU
e 1.0

ml = 10.6 + 5 log(Delta) + 10.0 log(r)

R.A. (2000) Decl. Delta r Daily
h m m

07 45.49 +66 27.5 3.286 4.04] -1.43
07 31.14 +65 37.1 3.261 4.015 -1.2]
07 18.40 +64 19.4 3.260 3.984 -0.98
07 08.55 +62 38.1 3.280 3.955 -0.63
07 02.24 +60 38.6 3.321 3.928 -0.27
06 59.54 +58 26.8 3.381 3.902 +0.06
07 00.10 +56 08.2 3.457 3.879 +0.34
07 03.47 +53 46.8 3.546 3.85] +0.5]/
07 09.15 +51 25.7 3.645 3.837 +0.75
07 16.66 +49 06.4 3.751 3.818 +0.90
07 25.61 +46 49.8 3.862 3.802 +1.00
07 35.66 +44 36.2 3.974 3.788 +1.09
07 46.52 +42 25.6 4.086 3.776 +1.15
07 57.99 +40 17.4 4,194 3.766 +1.19
08 09.86 +38 11.4 4.297 3.7571 +1.21
08 22.00 +36 07.2 4.394 3.751 +1.23
08 34.28 +34 04.2 4,482 3.748 +1.23
08 46.59 +32 02.2 4.560 3.746 +1.23
08 58.86 +30 00.8 4.627 3.746 +1.22
09 11.02 +27 60.0 4.683 3.748 +1.20
09 23.01 +25 59.5 4.725 3.753 +1.18
09 34.77 +23 59.3 4.753 3.759 +1.15
09 46.26 +21 59.5 4.767 3.768 +1.12
09 57.42 +19 59.9 4.767 3.719 +1.08
10 08.21 +18 00.7 4.751 3.792 +1.04
10 18.57 +16 02.1  4.720 3.806 +0.99
10 28.45 +14 04.2 4.674 3.823 +0.93
10 37.77 +12 07.1  4.613 3.842 +0.87
10 46.46 +10 11.0 4.539 3.862 +0.80
10 54.42 +08 16.3 4.451 3.885 +0.71
11 01.56 +06 23.2 4.352 3.909 +0.62
11 07.75 +04 31.9 4.243 3.935 +0.5]1
11 12.85 +02 43.0 4.127 3.963 +0.39
11 16.73 +00 56.9 4.006 3.992 +0.25
11 19.23 -00 45.8 3.884 4.023 +0.10
11 20.21 -02 24.3 3.764 4.056 -0.06
11 19.56 -03 57.7 3.650 4.090 -0.23
11 17.22 -05 24.6 3.548 4.126 -0.40
11 13.21 -06 43.8 3.462 4.163 -0.55
11 07.68 -07 53.7 3.398 4.201 -0.68
11 00.91 -08 53.1 3.358 4.241 -0.76
10 53.32 -09 41.4 3.347 4.282 -0.79
10 45.42 -10 18.4 3.367 4.324 -0.7]
10 37.771 -10 45.3 3.418 4.368 -0.69
10 30.87 -11 04.0 3.499 4.412 -0.57
10 25.13 -11 16.9 3.608 4.458 -0.43
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Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Come
Epoc
T

Peri

Node
Incl

t
h

m

271P/van Houten-Lemmon

2013 July
2013 July
35. 13200
9. 58385
6. 85371
4.2495501 AU

1.0 IT
5.80314 TT

2000.0

SO O

7.6 +5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

.65 +05 20
.68 +06
.54 +07
.13 +08

.34 +09
.08 +10
.26 +11
.80 +12
.63 +13

.69 +14
.90 +15
.20 +16
.93 +117
.81 +18

.97 +19
.93 +20
.99 +21
.85 +22
.61 +23

.12 +23
.05 +24
.45 +25
.15 +25
.19 +26

06.
06.

W NWOITIW WOOO] WSIONODO W—OPRW OROIW OONPALCIN OCORA—W TIWW—h~ OINOCI

59 +04°35. 4

Delta r

4.399 4.350
4.538 4.339
4.670 4.329
4.793 4.319
4.905 4. 311
5.005 4.302
5.090 4.294
5.159 4.287
5.212 4.281
5.249 4.275
5.268 4.269
5.270 4.265
5.255 4.261
5.223 4.25]
5.175 4.254
5.111 4.252
5.032 4.251
4.940 4.250
4.835 4.250
4.719 4.250
4.593 4. 251
4. 459 4.253
4.320 4.255
4177 4.258
4.034 4.262
3.895 4.266
3.761 4.211
3.639 4.276
3.532 4.282
3.443 4.289
3.379 4.296
3.341 4.304
3.332 4.313
3.353 4.322
3.404 4. 331
3.483 4.342
3.586 4.352
3.711 4.364
3.852 4.376
4.005 4.388
4.166 4. 401
4.331 4.415
4.495 4.429
4.657 4.443
4.811 4.458
4.958 4.474
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0.3913270
6.9816636 AU
0. 05342760
8.45 years
motion mil
+4.5 20.4
+5.1 20.4
+5.5 20.5
+5.9 20.5
+6.2 20.6
+6.5 20.6
+6.6 20.6
+6.7 20.6
+6.7 20.7
+6.7 20.7
+6.6 20.7
+6.4 20.7
+6.2 20.6
+6.0 20.6
+5.8 20.6
+5.5 20.6
+5.2 20.5
+4.9 20.5
+4.6 20.4
+4.2 20.4
+3.9 20.3
+3.6 20.3
+3.3 20.2
+3.0 20.1
+2.7 20.1
+2.4 20.0
+2.0 19.9
+1.6 19.9
+1.1 19.8
+0.6 19.8
-0.1 19.7
-0.6 19.7
-1.1 19.7
-1.4 19.8
-1.6 19.8
-1.5 19.9
-1.2 20.0
-0.8 20.0
-0.4 20.1
+0.1 20.2
+0.5 20.4
+0.9 20.5
+1.2 20.6
+1.4 20.7
+1.5 20.7
+1.6 20.8
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Comet 26P/Grigg-Skjellerup

Epoch = 2013 July 7.0

T =2013 July 6.01613
Peri. = 2.153173

Node = 211.55252 2000.0
Incl. = 22.42379

q = 1.0858593 AU

IT
1T

ml = 15.6 + 5 log(Delta) + 12.5 log(r (t-20))

R.A. (2000) Decl. Delta
h m

06 25.84 -12 30.4 1.416 2
06 12.81 -12 45.4 1.3]14 2
06 01.21 -12 21.8 1.352 2
0552.33 -11 24.1 1.346 2
05 47.07 -09 59.7 1.352 1
05 45.86 -08 17.7 1.363 1
05 48.74 -06 25.6 1.377 1
05 55.62 -04 29.5 1.390 1
06 06.29 -02 34.1 1.397 1
06 20.56 —00 42.4 1.399 1
06 38.31 +01 03.2 1.394 1
06 59.44 +02 40.5 1.382 1
07 23.89 +04 08.3 1.362 1
07 51.68 +05 24.6 1.338 1
08 22.77 +06 28.1 1.309 1
08 57.08 +07 16 1.279 1
09 34.45 +07 49 1.251 1
10 14.51 +08 02 1.228 1
10 56. 71 +07 56 1.212 1
11 40.36 +07 28 1.208 1
12 24.58 +06 39 1.218 1
13 08.51 +05 32 1.243 1
13 51.42 +04 10 1.285 1
14 32.70 +02 41 1.344 1
15 12.01 +01 09 1.419 1
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21 02.14 -01 19. 185

21 20.53 -00 16

21 38.11 +00 51. 425

21 54.90 +02 0 921

22 10.93 +03 1 615

22 26.23 +04 g 688
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e = 0.6401344
a= 3.0174023 AU
n= 0.18804173
P= 5 24 years
Daily motion mi
m ,
-1.30 -1.5 21.2
-1.16  +2.4 20.9
-0.89 +5.8 20.7
-0.53 +8.4 20.5
-0.12 +10.2 20.3
+0.29 +11.2 20.2
+0.69 +11.6 20.0
+1.07 +11.5 19.7
+1.43 +11.2 19.5
+1.77 +10.6 19.3
+2.11  +9.7 19.0
+2.45 +8.8 18.7
+2.78 +7.6 18.4
+3.11  +6.3 18.0
+3.43 +4.9 17.7
+3.74 +3.2 117.4
+4.01 +1.4 17.1
+4.22 -0.7 16.8
+4.36 -2.8 16.6
+4.42 -4.9 16.5
+4.39 -6.7 16.5
+4.29 -8.2 16.6
+4.13 -9.0 16.8
+3.93 -9.1 17.0
+3.72 -8.7 11.4
+3.50 -7.8 17.8
+3.30 -6.6 18.2
+3.10 5.2 18.7
+2.92 -=-3.7 19.1
+2.76 -2.2 19.5
+2.61 -0.7 20.0
+2.47 +0.6 20.4
+2.34 +1.9 20.8
+2.23 +3.0 21.2
+2.12 +4.0 21.5
+2.02 +4.9 21.8
+1.93 +5.7 22.1
+1.84 +6.3 22.4
+1.76 +6.8 22.17
+1.68 +7.2 23.0
+1.60 +7.5
+1.53  +1.17
+1.46 +7.8
+1.39 +7.9
+1.31 +1.9
+1.24 +]1.17
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Comet
Epoch
T
Peri.

Node
Incl.

a
ml =

m

270P/Gehrels

1.0
1.99787

2000.0

2. 9
3.6016745 AU

IT
1T

-2.4 + 5 log(Delta) + 30.0 log(r (t-120))
R. A. (2000) Decl.

.68 +11 44.
.24 +12
.28 +12
.65 +13
.23 +13

.86 +14
.43 +15
.82 +16
.93 +16
.66 +17

.93 +18
.64 +19
.12 +19
.10 +20
.69 +20

41 +21
.19 +21
.92 +21
.04 +22
.94 +22

.01 +22
.67 +22
.18 +21
.24 +21
.91 +21

.65 +20
.31 +20
.14 +20
.15 +19
.20 +19

.92 +19
.19 +18
.15 +18
.84 +18
.25 +18

.31 +18
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Daily motion
m ,

+0.46 +1.9
+0.60 +2.7
+0.74 +3.4
+0.86 +3.9
+0.96 +4.3
+1.06 +4.6
+1.14 +4.7
+1.21 +4.8
+1.2] +4.7
+1.33 +4.5
+1.37 +4.3
+1.41 +4.0
+1.44 +3.6
+1.46 +3.1
+1.47 +2.6
+1.48 +2.1
+1.47 +1.6
+1.46 +1.0
+1.44 +0.5
+1.41 -0.1
+1.37 -0.6
+1.31 -1.0
+1.256 -1.4
+1.17 -1.8
+1.07 -2.0
+0.97 -2.2
+0.84 -2.3
+0.70 -2.2
+0.54 -2.1
+0.37 -1.8
+0.19 -1.4
0.00 -1.0
-0.19 -0.5
-0.36 -0.1
-0.49 +0.3
-0.58 +0.6
-0.60 +0.8
-0.56 +0.9
-0.46 +0.9
-0.32 +0.8
-0.15 +0.7
+0.03 +0.5
+0.20 +0.3
+0. 37 0.0
+0.52 -0.2
+0.65 -0.6
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Feb.
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May

June
June
June
July
July

Xuly
ug.
Aug.
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Sepf.

Sept.
Sept.

Oct.
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Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Comet

Epoch
T

Peri.
Node
Incl.

m

46P/Wirtanen

11

. 15731
1.0520977 AU

1.0
9.34113

2000.0

IT
1T

SO O

9.8 +5 log(Delta) + 25.0 log(r)
RhA.(ZOOO) Decl.

.61 -23 54.
28.
91.
05.
07.

98.
37.
04.
18.
20.
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0. 6594072
3.0890192 AU
0. 18154035
5. 43 years
motion mil
+8.7 21.5
+9.6 21.1
+10.7 20.7
+11.8 20.2
+12.9 19.7
+14.1 19.2
+15.3 18.6
+16.5 18.0
+17.8 17.4
+18.9 16.8
+20.0 16.1
+20.7 15.4
+21.1 14,7
+20.8 14.0
+19.6 13.4
+17.4 12.8
+14.1 12.3
+9.9 12.0
+5.0 11.9
0.0 11.9
-4.6 12.2
-8.4 12.6
-11.1 13.1
-12.9 13.7
-13.8 14.4
-14.1 15.1
-13.9 15.7
-13.3 16.4
-12.5 17.0
-11.5 17.6
-10.4 18.2
-9.2 18.7
-7.9 19.2
-6.6 19.6
-5.3 20.0
-3.9 20.4
-2.6 20.8
-1.2 21.1
+0.2 21.4
+1.5 21.7
+2.8 21.9
+3.9 22.2
+4.7 22.4
+5.2 22.6
+5.2 22.9
+4.7
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1.0
July 21.52972 TT

July
0894281 AU

9996707
ml =11.6 + 5 log(Delta) + 10.0 log(r)

Comet C/2012 V1 (PANSTARRS)
R.A. (2000) Decl.

m1
8
8
8
8
8

Y ———p—

Daily motion

r
0
9
8
8
1

Delta
9
0
2
3
3

m
36 +2
26 +2

h
00 16
18 00 10
28 00 06

1
17 00 04

8

Oh TT
2013/14

Y ———p—

Y ———p—

———y———

Y ———p—

Yo ———p— Y ———p— Yo y———p— Y ———p—

315
320

Yy ey —

94 +21 5
61 +22 3
02 +23 0
81 +22 5
99 +21 4

23 59
23 00

———y———

Ji
June 17 23 4]
June 2; 23 29
July 17 22 19

June
July

Y ———p—

19
28
33
39
35

428 +0
489 +0
992 +0
618 +0
687 +0

096 2
285 2
445 2
9/4 2
670 2

3
3
3
3
3

49 22

———y———

Y ———p—

33
2]
19
08
07

158 +0
831
906 +0
982 +0
060

3
3

988
487 3

M~~~

———y———

Y ———p—

139
219
299
381
463

3712 3

251 3

132 3
3.024 3.545

3
3
3
3
3

———y———

-4.9 19.5 113.6

-1.83
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17 08.10 -32 54.7
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July
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ug.
Aug.
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Sepf.

Sept.
Sept.

Oct.
Oct.
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Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
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Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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Comet 178P/Hug-Bel |

Epoch
T

Peri.
Node
Incl.

a

= 2013 July 1.0 IT
= 2013 July 23.05619 TT
= 296.96105

= 103.57541  2000.0

= 10.97551

1.9336931 AU

ml =12.0 + 5 log(Delta) + 15.0 log(r (t-120))
RhA.(ZOOO) Decl.

m
21 22.
21 41.
22 00.
22 19.
22 39.
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e = 0.4730049
a= 3.6692810 AU
n=0.14022731
P= 1703 years
Daily motion mi
m ,

+1.87 +1.9 21.9
+1.91 +8.7 21.8
+1.95 +9.5 21.7
+1.98 +10.3 21.6
+2.01 +11.0 21.5
+2.04 +11.5 21.3
+2.07 +12.0 21.2
+2.09 +12.4 21.1
+2.12 +12.7 20.9
+2.15 +12.8 20.7
+2.18 +12.8 20.6
+2.21 +12.6 20.4
+2.24 +12.3 20.3
+2.27 +11.8 20.1
+2.30 +11.2 19.9
+2.32 +10.4 19.7
+2.34 +9.5 19.6
+2.34 +8.4 19.4
+2.33 +7.3 19.2
+2.31 +6.1 19.0
+2.27 +5.0 18.8
+2.22 +3.8 18.7
+2.13 +2.8 18.5
+2.03 +1.8 18.3
+1.90 +1.1 18.2
+1.75 +0.6 18.0
+1.56 +0.4 17.8
+1.35 +0.5 17.7
+1.10 +1.0 17.5
+0.81 +1.8 17.4
+0.49 +2.9 17.3
+0.15 +4.2 17.1
-0.20 +5.6 17.1
-0.53 +6.8 17.0
-0.78 +7.5 17.0
-0.91 +7.6 17.0
-0.91 +7.0 17.1
-0.76 +6.0 17.2
-0.53 +4.9 17.4
-0.23 +3.7 17.6
+0.06 +2.7 17.9
+0.34 +1.8 18.2
+0.59 +1.0 18.4
+0.80 +0.3 18.7
+0.97 -0.4 19.0
+1.10 -1.0 19.2

—_—

_._._._._.
CO—=NW DOCII~ID CIBRWN—
CONHIPS HOONRAR Pooo—

—_——

©
N

— 1010 HOO—=NW NOWNI JIOOHUIN OPRORO O—OOOW OOVWIUIOO OOWOHON

1l wWwbh—=bhbS



IT

1.0

Comet P/2012 B1 (PANSTARRS)
ul

m_.u oA Or—T~r—O MO +—O©O© OM~00O Ao N~~~ v+—<t ~N—LIOOOAN O<FTMMLO ~N—r~io< ~N—OOOoONM™M
QO 4« 4« &« &« &« &« e« &« &« & &« e &« &« & &« e & & & & e & & & &« e & &« & & e & & & &« @& & &« &« &« & &« s &
(@] Lot <t LOO Moo~ ~r~r~r~oo Or—M OO —_—<rr—<t ~N—<tr~— LOANOYOM™M OOVLOM — SHOOLOLO
— Or—AMT LOOMNROLl FON—O OO~ © OLOSFTMm NN— —_— IO~ MO —
W ——r—r—r— ——r—r—r— ———r—r— ——

uly 23.07642 TT

=) OO MANT—— NNt LOWOON0 OO0~ —aANAN ANMMOAN ANANN+—— —OODHSD
— L T T T, T T T T T T T T T oL L e, e
To N7 E (OOOO© (OO0 (OO0 OWOOWWE OWOMMNI~ MNMNMNMNN NSNS NN NN oo
Or—r— o —_———r— —r—r—r—r— —_—_—r—r—r— —_——r—r—r— —_———T—r—r— —r—r—r—r— —r—r—r—r— —r—r—r—r— —r—r—r—r
<tM— ©
cOr~00 ©
SR > S —AMNO MYOTO OITM— DONO— IHROO OODMLD ANDO—M MDO—~  MOOMS
— <t = —oo—a AANAN—O O—aMmst <FLOWONN NMNMN0000 0O~ MNOWWOLD oI oo
< t<tTOLO ..mv.__++++++++___________________________________
owWwow©w =]
2
~ > 0O OMO—M AN NSO —M~MOAN LOOOANM STONO©W NODOD ~MmM~—om
Ly E TeNTON®m JLLY H-O-dN THORD o000 — —— NN ANNN— —OSS~  ©mNS
W T O0O0000 O0O0O00 OO0O00 OO0000 OO0 m—m— mrmremre—r— —e———— —,e 000 00000
ooca 6 O FFITT TITTT TTTFF FFFFF FTTFH+++ +++++ +H++¥ ¥%FFF 777+
o OLONT N—O—AN MODHM <Fr—0WW LOWOOM ~ANOITN ODIODNO NI~ —WO  —I~<F—D
. ~NOOOAN —ODHO~ WOLIOFIF® OMOANN ANNNO®D OFIOHO <K~OD— ANFO~ OO
O + OO ODOPHPOO0 OO0 OO0 OOV OO PP OO OO0
— LTI AT T, T, T T, T T T, T T T, T T, T T T, e e e
o + MMM MDNIMMM MBI MMM DM DM MMMM MMM ot <t
o ~ O OLANMT DODRW OWPVLONVM WWMANOM —AMIM D—OOW ODWOWM <TAND DOt —
S T £ —LO—O~ OOOON DOOOOD NOOF~ OAMNMAN DOOTFLD LOMOLD —N—OM~ F—OLO™m
S 2P g ©¥INrO SOORD DO—AM HORNO AMTFINGC O~DOX XXV~ ©OIITH— OO0
O O MmMmMmemem AN NMCME MM IS I IS I oo
g S
<tM—<F
OINGB O . O—DON DOWOS ©ONO—AN OO0 LT — LODOI~M®M OOWW—O© —MFTM— OMr—WOr~
o O DONRTT OMOM~N— ~NFONNT ANMOOS OO OB ONSON L~ ANMm OSSN
——©® 1 & ONNMT OMIO—M MOALN FOOLWLW AOLON  FONTO AMFIY TON—L HOMON
. . . o
™+ LIS OOOOW ©OOOLD FON—O OO OODON MILOON~ OOHO+—r— MMt
~ O O0OCOO OOOOO OOOOO OOOOO OOOOO OO0 —+ ————r— —r—AANAN [aNIaN[aN[aN{aX]
0m++++++++++++++++++++_________________________
NN 1B O OOoOMO ~AOS OLANNGD NMWONST —OTMO ONWW OMFIMD MAM—— <LOWOLO
VN P—ANRD MOOOS OICINR ~OMDT 0DOOS XFANNT H—IOD NITOOD RORDD
- o— 1l . ONMANS NANQNG AN~ —LO—ML0 OANA®M <FOOoOAN D —0 OO0 MmOl —
55 < _TNNNN ——OO LIIIT LIVOO— AMTLS —AMDS —aNMLS —ANMFL O —N
— .
O=—0T E & NANANNN ANNANNT— e =N AN OOt SETILD LOWOWOLOLD OO0 ©
—r—r—r—r —r—r—r—r —r—r—r—r —r—r—r—r —r—r—r—r —r—r—r—r —r—r—r—r —_—r—r—r—r —_—r—r—r—r
—<FfOO OO~ M~ CO0COCO0 MI~F~I~~ ~OWOLO WO <SI ST FOMmON  ANANSE<E<t
T” —N — N +—N — AN —AN —aN — N +—N — AN —AN —N - N —qN —AN —dA
et N . QOO > . . A 4949 . . e e e e e
O—CCCOoO0 Orusy Lu>»>> CCC—— —e 90+H+H+ >>>00 OCCcCCa OO vy
OTTTOD OFETTO OO0OTTIT S5 SISO 0ODOO0 O00DD ICTTO 0OOTC T
NDODODOULL L=E=S=< <<=== OO DI fNONnoo0 ==Z=Zaa ADHHHLL ===

125. 1

16.8

-1.6

-0.15

3.420 4.078
- 152 -

16 21.94 -24 42.3

3

Apr.



Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Comet
Epoch
T

Peri.
Node
Incl.

a

84P/Giclas

= 2013 July 1.0 1T
= 2013 July 23.22313 TT
= 276.48114

= 112.38313 2000.0

1. 2864
1. 8395309 AU

e = 0.4943392
a= 3.6378752 AU
n= 0.14204710
P=6.94 years

ml = 10.2 + 5 log(Delta) + 20.0 log(r (t-110))
RhA.(ZOOO) Decl.

m
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51.77 -19

21 32.
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39 -117
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.90 +08
.05 +09
.26 +11
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.56 +14
17 +15
.15 +16
.02 +16

.64 +16
.28 +16
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.10 +16
.52 +16

.47 +16
.10 +16
.25 +117
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.23 +18

.88 +19
.86 +19
.94 +20
.80 +21
.04 +22

.28 +22
.21 +23
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11 +23
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39.
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Daily motion mi

+1.97 +6.1 22.5
+2.01 +1.1 22.3
+2.05 +8.1 22.1
+2.08 +9.0 22.0
+2.10 +9.9 21.8
+2.13 +10.6 21.6
+2.15 +11.3 21.4
+2.18 +11.9 21.2
+2.20 +12.4 20.9
+2.23 +12.7 20.7
+2.26 +12.9 20.5
+2.29 +13.0 20.2
+2.32 +12.8 20.0
+2.35 +12.5 19.8
+2.38 +11.9 19.5
+2.40 +11.2 19.3
+2.41 +10.3 19.0
+2.42 +9.3 18.8
+2.41 +8.1 18.5
+2.38 +6.8 18.3
+2.34 +5.4 18.0
+2.26 +4.1 11.8
+2.16 +2.9 11.6
+2.03 +1.7 1.4
+1.86 +0.8 17.1
+1.66 +0.1 16.9
+1.43 -0.3 16.8
+1.15 -0.4 16.6
+0.84 -0.1 16.4
+0.50 +0.5 16.3
+0.12 +1.4 16.2
-0.25 +2.4 16.1
-0.98 +3.4 16.0
-0.82 +4.2 16.0
-0.94 +4.7 16.1
-0.90 +4.8 16.2
-0.73 +4.6 16.4
-0.47 +4.2 16.6
-0.18 +3.8 16.9
+0.12 +3.3 11.2
+0.40 +2.9 17.6
+0.64 +2.4 17.9
+0.84 +1.9 18.2
+1.00 +1.3 18.6
+1.14 +0.7 18.9
+1.24 +0.1 19.2
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2013/14
Jan. 8
Jan. 18
Jan. 28

Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

ﬁpn
pr.
May
May
May

N —

N —

June
June
June
July
July

N = N

Xuly
ug.
Aug.
Aug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N— N —

N—A
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Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N—

N —

Apr.

Comet 184P/Lovas

SO O

0.6042433
3.5224230 AU
0. 14908770
6.61 years

Daily motion mi

—_——h

+20.
+20.
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Epoch = 2013 July 7.0 1T
T =2013 July 28.47411 1T
Peri. = 78.07595

Node = 277.73124 2000.0

Incl. = 1.55152

q = 1.3940225 AU

ml = 13.4 + 5 log(Delta) + 15.0 log(r (t-30))
RhA.(ZOOO) Decl. Delta r

m o s

17 41.51 -23 46.3 3.344 2.459
18 02.51 -23 47.6 3.222 2.390
18 24.16 -23 37.9 3.090 2.321
18 46.42 -23 16.1 2.952 2.252
19 09.25 -22 41.2 2.808 2.182
19 32.62 -21 52.3 2.661 2.113
19 56.51 -20 48.5 2.512 2.044
20 20.91 -19 29.1  2.362 1.976
20 45.81 -17 53.4 2.215 1.908
21 11.24 -16 00.8 2.072 1.842
21 37.21 -13 51.0 1.934 1.778
22 03.78 -11 24.1 1.803 1.717
22 31.00 -08 40.3 1.681 1.658
22 58.92 -05 41.2 1.569 1.604
23 27.58 -02 28.8 1.467 1.553
23 57.01 +00 53.5 1.376 1.508
00 27.17 +04 20.9 1.298 1.470
00 57.96 +07 47.7 1.230 1.439
01 29.23 +11 07.1  1.174 1.415
02 00.63 +14 12.5 1.127 1.400
02 31.77 +16 57.9 1.088 1.39%4
03 02.12 +19 19.3  1.055 1.397
03 31.03 +21 14.1  1.026 1.410
03 57.84 +22 42.7 1.000 1.431
04 21.86 +23 47.0 0.975 1.460
04 42.36 +24 30.3 0.951 1.496
04 58.74 +24 56.8 0.927 1.539
05 10.37 +25 10.5 0.904 1.588
05 16.76 +25 14.4 0.885 1.642
05 17.73 +25 10.3 0.871 1.699
05 13.51 +24 58.5 0.869 1.760
05 05.05 +24 38.4 0.882 1.823
04 54.08 +24 10.4 0.914 1.889
04 42.65 +23 37.1 0.970 1.955
04 32.76 +23 03.4 1.050 2.023
04 25.73 +22 34.6 1.154 2.092
04 22.10 +22 13.9 1.280 2.161
04 21.89 +22 02.7 1.426 2.231
04 24.77 +22 00.3 1.587 2.300
04 30.27 +22 04.9 1.761 2.370
04 37.96 +22 14.3 1.945 2.439
04 47.40 +22 26.6 2.136 2.507
04 58.24 +22 39.6 2.332 2.575
05 10.19 +22 51.9 2.530 2.643
05 23.00 +23 02.1 2.728 2.710
05 36.45 +23 09.2 2.924 2.776
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Comet 278P/McNaught

0.4332518
3.7013601 AU
0.13840828
7.12 years

1
1
1

omcca
——
——
o)
0 o
0 .
=
o S
=
~dN N <C
N
=)
> .00M—M
— o o> oo~
3 SOOAN+—I~
WID<CTAO OO
SHOD
—r—~LOWOWN
ocoMm—
NN
i
< .
o - O—
O LT O
o o0oc
w—a=2—c

ml =12.8 + 5 log(Delta) + 15.0 log(r)

m1
1
0
0
0
0

Daily motion
18
08
96
80
62

r

600 +1
960 +1
921

483 +0
446 +0

2

965 2
398 2
233 2
071

916 2

———y——

Y y—p———

Y ————

39
13
14

376 +0
343

410 +0
311

281

Y e e ——

—y——y——

———y——

Y —p—p——

Y y————

253
226
202
180

260 2
221
207 2
216
24]

Y e e ——

———y——

———y——

Y y————

Y y————

16

43
18
04
28

e ——

Y e e ——

———y——

Y ————

49
67
83
97
09

098 +1
098 +1
100 +1
106 +1
114 +2

———y——

19
2]
34
38
40

e ——

———y——

41
39
36
32
26

219 +2
244 +2
272 +2
302 +2
333 +2

160 2
863 2
963 2
059 2
149 2

———y——

Y ————

20
13
06
98
91

366 +2
400 +2
435 +2
472+
510 +1

3 2
0 2
9 2

0 2
0 2

A== D

83
75
68 +
60
52

Y ————

949 +
288 +
628 +
669 +
10 +

1 2
0 2
8 2
4 2

8 2
3.960 2.752 +1.44

NOF~oOr~

—y——y——

31.0

+9.4 22.2

3 22 59.69 -10 20.3
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- 1566 -



Comet 98P/Takamizawa
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Comet G/2012 V2 (LINEAR)

Epoch = 2013 July 7.0 1T
T =2013 Aug. 16.49386 TT
Peri. = 217. 31364

Node = 262.16401 2000.0

Incl. = 67.18509

q = 1.4549032 AU

e = 0.9976550

ml = 8.6 +5 log(Delta) + 10.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Dai ly
2013/13 h m m

Jan. 22 57.93 +57 11.5 3.002 3.190 +2.21
Jan. 18 23 20.02 +55 07.7 984 3.090 +2.29
Jan. 28 23 42.92 +53 10.9 974 2.989 +2.35
Feb. 7 00 06.42 +51 21.2 970 2.888 +2.40
Feb. 17 00 30.39 +49 38.1 971 2.788 +2.43
Feb. 27 00 54.71 +48 00.7 974 2.68] +2.46
Mar. 9 01 19.28 +46 2].6 977 2.58] +2.4]
Mar. 19 01 44.03 +44 56.9 979 2.488 +2.48
Mar. 29 02 08.87 +43 26.5 977 2.389 +2.49
Apr. 8 02 33.75 +41 54.1 970 2.291 +2.49
Apr. 18 02 58.61 +40 17. 956 2.195 +2.48
Apr. 28 03 23.38 +38 33. 935 2.101 +2.46
May 8 03 48.02 +36 40. 906 2.009 +2.45
May 18 04 12.47 +34 35. 867 1.921 +2.42
May 28 04 36.70 +32 16. 819 1.837 +2.40

June 7 05 00.69 +29 39.
June 17 05 24.45 +26 42.
June 27 05 48.00 +23 22.
July 7 06 11.42 +19 37
July 17 06 34.79 +15 22.

o
NS
o
—_———

o
NS
o
+

N
w
=~

N —
—_— el ek

Mar.

NS POMIPIPONS - POPIPOMONS - POPIPOMIN - INOPOMOMIRG - IOPORSIONY. POMONIMINS - POMINIPONS - PONIPIPONS - PONIPON
—
S
o

—
o
o
—
N
—
|
w
=N
—
© OCIRWOOO ON—=IN PBOCIWWOY OOSHODINY NWOoO—W OONOICT WO~

: 1.
Aug. 6 07 21.94 +05 19 286 1.463 +2.41
Aug. 16 07 46.09 -00 31 210 1.455 +2.48
Aug. 26 08 10.88 -06 52 1.461 +2.5]
Sept. 5 08 36.57 -13 36 103 1.481 +2.68
Sept. 15 09 03.38 -20 33 080 1.514 +2.81
Sept.25 09 31.52 -27 29 081 1.559 +2.97
Oct. 5 107 1.614 +3.14
Oct. 15 10 32.58 -40 23 155 1.678 +3.31
Oct. 25 11 05.70 -45 57 221 1.750 +3.48
Nov. 4 11 40.53 -50 47 301 1.829 +3.63
Nov. 14 12 16.78 -54 51 390 1.912 +3.72
Nov. 24 12 54.00 -58 10 483 2.000 +3.75
Dec. 4 13 31.51 -60 48 975 2.092 +3.69
Dec. 14 14 08.45 -62 51 661 2.185 +3.55
Dec. 24 14 43.91 -64 25 139 2.281 +3.32
Jan. 3 15 17.07 -65 36 806 2.379 +3.01
Jan. 13 15 47.18 -66 32 861 2.47]1 +2.65
Jan. 23 16 13.70 -67 17 903 2.571 +2.25
Feb. 2 16 36.17 —-67 56 931 2.6717 +1.80
Feb. 12 16 54.17 -68 35 946 2.718 +1.31
Feb. 22 17 07.25 -69 13 950 2.878 +0.76

.4 11 2.

4 17 3.

4 17 3.

3 16 3.

—_

Apr. 97.92 -11 41.

- 157 -

_._._._._._._._._._._._._._._._._._._._.
TN PN WW WWeLRR BARRRCIOT CICICICIO

—_—— e

AW OL, OPRW—O Nh——00 OPLOSON HOTIWHE ~NINO—W NWOIbd
—_— e

—OOHWO OOCTIW—O O©COOON OO W OCINONESE O0O—W PAOIOCO

—_ e . e
OOONCIRA NOOON

—_— e
bttt ettt N - e O N e i g Dt ettt A e e e TS
N OOW—OT OCINOO~] WOIN—O ~NJO~J00W OWOUIN ~NJI——© IO —© ~NI~IJI~J00 OO~Ihoow

© 0000 — — O OO C101—
o GO CIORRR ALLLE NN

—_
—_



Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N — N — N — N — N —_ N — N — N —
w A DNN NWWWhH AP C1o10C10101 [éaferYarlar N N [ec]eclocloo)eo]

N =

N— N—
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Comet 79P/du Toit-Hartley

Epoch = 2013 July
T =2013_Aug.
Peri. = 281. 70581
Node = 280.61998
Incl. = 3.14581
q =

1.0 IT
23.30922 1T

2000.0

1.1237873 AU

ml = 15.4 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

m

04 31.80 +23 18.
04 23.93 +22 48.
24.
09.
02.

03.
1.
22
34,
44,

90.
49.
38.
13.
32.

04 19.40 +22
04 18.34 +22
04 20.70 +22

04 26.27 +22
04 34.75 +22
04 45.92 +22
04 59.54 +22
05 15.43 +22

05 33.45 +22
05 53.49 +22
06 15.45 +22
06 39.25 +22
07 04.82 +21

07 32.06 +20
08 00.91 +19
08 31.24 +117
09 02.96 +15
09 35.96 +12

10. 13 +09
45.38 +05
21.63 +02
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8
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1
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6
1
6
2
6
6
3
8
8
6
5
6
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.2
.8
2
2
9
5
3
4
5
1
0
6
4
4
2
9
2
5
6
3
0
0
5
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Daily motion

-0.79 -3.0
-0.45 -2.4
-0.11 -1.5
+0.24 -0.7
+0.56 +0.1
+0.85 +0.7
+1.12  +1.1
+1.36 +1.2
+1.59  +1.0
+1.80 +0.6
+2.00 -0.1
+2.20 -1.1
+2.38 -2.5
+2.56 4.1
+2.72 -6.0
+2.88 -8.2
+3.03 -10.7
+3.17 -13.3
+3.30 -16.0
+3.42 -18.6
+3.53 -20.9
+3.62 -22.7
+3.71 -23.7
+3.79 -23.8
+3.85 -23.0
+3.89 -21.2
+3.90 -18.6
+3.87 -15.4
+3.80 -11.9
+3.69 -8.4
+3.54 5.1
+3.37 2.1
+3.19 +0.4
+3.00 +2.6
+2.81 +4.4
+2.63 +5.8
+2.46 +6.9
+2.30 +7.8
+2.15 +8.4
+2.01 +8.8
+1.87 +9.0
+1.75 +49.1
+1.63 +9.1
+1.52 +9.0
+1.41 +8.7
+1.29 +8.4
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e = (.6184991

a = 2.9457003 AU
n=0.19494910
P= 506 years
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.
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Comet C/2012 S3 (PANSTARRS)
Epoch = 2013 July 7.0 1T
T =2013 Aug. 31.10002 TT
Peri. = 183. 74464
Node = 121.30725 2000.0
Incl. = 112.93055
q = 2.3081792 AU
e = 1.0009674
ml = 10.0 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r Daily
m o m
20 37.73 +32 31.3 3.859 3.443 +0.97
20 47.43 +30 36.9 3.876 3.368 +0.97
20 57.11 +29 00.8 3.880 3.294 +0.96
21 06.66 +27 41.1 3.868 3.221 +0.93
21 15.98 +26 36.3 3.839 3.150 +0.90
21 24.95 +25 44.2 3.789 3.079 +0.85
21 33.45 +25 02.9 3.718 3.011 +0.79
21 41.38 +24 30.5 3.625 2.944 +0.72
21 48.59 +24 04.6 3.509 2.879 +0.63
21 54.93 +23 43.1 3.372 2.816 +0.53
22 00.21 +23 23.5 3.214 2.756 +0.40
22 04.18 +23 02.5 3.036 2.698 +0.24
22 06.54 +22 36.6 2.841 2.643 +0.03
22 06.89 +22 00.8 2.631 2.592 -0.22
22 04.71 +21 08.2 2.412 2.543 -0.54
21 59.34 +19 49.2 2.187 2.499 -0.94
21 49.96 +17 50.2 1.965 2.458 -1.43
21 35.66 +14 52.3 1.755 2.422 -2.00
21 15.66 +10 33.0 1.571 2.391 -2.60
20 49.68 +04 34.5 1.430 2.364 -3.09
20 18.77 -02 56.6 1.350 2.342 -3.33
19 45.48 -11 11.6 1.346 2.326 -3.20
19 13.44 -18 57.1 1.417 2.315 -2.76
18 45.80 -25 22.9 1.549 2.309 -2.17
18 24.14 -30 20.9 1.725 2.309 -1.55
18 08.66 -34 07.7 1.925 2.314 -1.00
17 58.68 -37 04.3 2.135 2.325 -0.54
17 53.32 -39 27.8 2.346 2.342 -0.16
17 51.72 -41 30.3 2.549 2.363 +0.14
17 53.16 -43 19.9 2.739 2.390 +0.39
17 57.07 -45 01.8 2.912 2.421 +0.60
18 03.04 46 40.1 3.065 2.458 +0.77
18 10.73 -48 17.4 3.195 2.498 +0.92
18 19.91 -49 55.8 3.301 2.542 +1.05
18 30.41 -51 37.5 3.383 2.590 +1.17
18 42.12 -53 24.0 3.441 2.642 +1.29
18 54.99 -55 17.1 3.475 2.697 +1.40
19 09.02 -57 18.6 3.487 2.755 +1.53
19 24.32 -59 30.2 3.480 2.815 +1.68
19 41.09 -61 53.6 3.456 2.878 +1.86
19 59.72 -64 30.3 3.419 2.942 +2.12
20 20.94 -67 21.2 3.373 3.009 +2.52
20 46.11 -70 26.3 3.324 3.078 +3.17
21 17.81 -73 43.3 3.275 3.148 +4.38
22 01.61 -77 05.5 3.233 3.219 +6.82
23 09.85 -80 15.4 3.203 3.292 +11.43
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Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=
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W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Comet 266P/Christensen

Epoch = 2013 July
T =2013 Aug.
Peri. = 98.01858
Node = 5.06120
Incl. = 3.42794
q =

1.0
31.68204

2000.0

2.3279554 AU

IT
1T

e = 0.3411086
a= 3.5331398 AU
n= 0.14840989
P= 6.64 years

ml =11.6 + 5 log(Delta) + 12.5 log(r (t-50))
RhA.(ZOOO) Decl.

m °
00 52.23 +07
01 01.14 +08
01 11.61 +09
01 23.46 +10
01 36.54 +12

01 50.74 +13
02 05.96 +14
02 22.12 +16
02 39.16 +17
02 57.02 +18

03 15.65 +20
03 35.01 +21
03 55.04 +22
04 15.69 +23
04 36.87 +24

04 58.52 +24
05 20.54 +25
05 42.81 +25
06 05.24 +25
06 27.68 +25

06 50.01 +25
07 12.12 +24
07 33.87 +24
07 55.15 +23
08 15.86 +22

08 35.89 +21
08 55.16 +20
09 13.56 +18
09 30.99 +17
09 47.34 +16

02.49 +15
16.27 +13
28.51 +12
38.99 +11
47.45 +11

93.65 +10
97.31 +10
.24 +10
96.40 +10
51.96 +10

45.44 +11

—_—

—_

29.75 +12
22.68 +12
17.31 +12

.16 +12
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o
—_
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37.70 +11 3
09.
32,
44,

43.

35.
32.
38.
90.
08.
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Daily motion
m ,

+0.89 +5.7 19.5
+1.00 +6.6 19.5
+1.18 +1.2 19.5
+1.31 +7.8 19.6
+1.42 +8.1 19.6
+1.92 +8.3 19.6
+1.62 +8.4 19.6
+1.70 +8.3 19.5
+1.79 +8.1 19.5
+1.86 +7.7 19.5
+1.94 +7.2 19.5
+2.00 +6.5 19.4
+2.06 +5.8 19.4
+2.12 +4.9 19.3
+2.16  +3.9 19.3
+2.20 +2.8 19.2
+2.23  +1.1 19.2
+2.24  +0.5 19.1
+2.24  -0.6 19.0
+2.23 -1.8 19.0
+2.21 -2.9 18.9
+2.18 -4.0 18.8
+2.13 -4.9 18.8
+2.07 -5.8 18.7
+2.00 -6.5 18.6
+1.93 -7.1 18.5
+1.84 -1.5 18.5
+1.74 -1.7 18.4
+1.64 -1.7 18.3
+1.51 -7.6 18.2
+1.38 -1.2 18.1
+1.22 -6.6 18.0
+1.05 -5.8 17.9
+0.8 4.7 11.9
+0.62 -3.5 117.8
+0.37 -2.1 11.17
+0.09 -0.6 17.6
-0.18 +0.9 17.5
-0.44 +2.2 11.5
-0.65 +3.0 17.5
-0.77 +3.4 11.5
-0.79 +3.1 11.5
-0.71 +2.3 11.6
-0.54 +1.2 11.17
-0.32 -0.1 17.9
-0.07 -1.3 18.0
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Mar. 19
Mar. 29
Apr. 8

ﬁpn
pr.
May
May
May

N —

N—A
W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

June
June
June
July
July

N = N

Xuly
ug.
Aug.
Aug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N— N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
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Mar.
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Comet 102P/Shoemaker

Epoch
T

Peri.
Node
Incl.

a

2013 July
2013 Sept.
18. 78725
339. 85671
26. 24728
1.9684786 AU

1.0 IT
1.04200 TT

2000.0

ml = 15.0 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

20
20

m o
19 01.49 -39 46.
4.22 -38 48.

09.
30.

18 =37 39

04 -36
92 -34

16 +31

.30 +31
.39 +32
.12 +33
.17 +34
.33 +34

.42 +35
.29 +36
.80 +37
.86 +38
.32 +39

.11 +40 14.0

20.
o1,

DHDOOWW OHoOOI whN

— OO — JOUIUIo) oOHwoHo—

— WO JooIinN—

O©—=©oow

9
0

Delta r

3.621 2.702
3.560 2.655
3.488 2.608
3.406 2.562
3.315 2.517
3.215 2.472
3.109 2.428
2.996 2.385
2.877 2.343
2.753 2.302
2.626 2.263
2.496 2.225
2.364 2.190
2.231 2.156
2.098 2.124
1.965 2.095
1.835 2.068
1.708 2.045
1.585 2.024
1.468 2.006
1.360 1.992
1.262 1.981
1.177 1.973
1.109 1.969
1.059 1.969
1.032 1.972
1.028 1.979
1.048 1.989
1.090 2.003
1.153 2.020
1.231 2.040
1.324 2.063
1.428 2.089
1.542 2.118
1.662 2.149
1.789 2.182
1.920 2.218
2.055 2.255
2.193 2.294
2.333 2.334
2.473 2.376
2.613 2.418
2.752 2.462
2.889 2.507
3.023 2.552
3.153 2.598
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e = 0.4728975
a= 3.7345272 AU
n= 0.13656853
P= 1722 years
Daily motion mi
m ,

+2.27 +5.9 22.1
+2.26 +6.9 22.0
+2.23 +1.9 21.9
+2.19 +8.9 21.7
+2.14 +9.9 21.6
+2.08 +10.8 21.5
+2.02 +11.6 21.3
+1.96 +12.4 21.2
+1.89 +13.2 21.0
+1.82 +13.9 20.8
+1.75 +14.5 20.6
+1.67 +15.1 20.5
+1.59 +15.7 20.3
+1.49 +16.3 20.1
+1.39 +16.9 19.9
+1.28 +17.6 19.7
+1.14 +18.3 19.5
+0.98 +19.2 19.3
+0.78 +20.1 19.1
+0.55 +21.0 18.9
+0.26 +21.9 18.7
-0.08 +22.5 18.5
-0.45 +22.5 18.3
-0.84 +21.6 18.2
-1.18 +19.2 18.1
-1.38 +15.6 18.0
-1.40 +11.2 18.0
-1.20 +6.9 18.1
-0.84 +3.6 18.2
-0.41 +1.5 18.4
+0.03 +0.6 18.5
+0.43 +0.6 18.8
+0.78 +1.1 19.0
+1.07 +2.0 19.2
+1.31 +2.9 19.4
+1.51 3.7 19.7
+1.67 +4.5 19.9
+1.80 +5.1 20.1
+1.92 +5.5 20.3
+2.01  +5.7 20.5
+2.09 +5.7 20.7
+2.15 +5.6 20.9
+2.21  +5.3 21.1
+2.25 +4.9 21.3
+2.28 +4.3 21.5
+2.30 +3.7 21.6
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Comet 121P/Shoemaker—Holt

Epoch
T

Peri.
Node
Incl.

a
m1

04 08.37 +11°18.
591 +12

m

2013 July
2013 Sept.
30

1.0
9.81012

2000.0

. 16584
3. 7547939 AU

IT
1T

SO O

7.0 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

.28 +12
.49 +13
47 +14

.09 +15
.18 +16
.60 +17
.20 +18
.81 +19

.31 +20
.51 +20
.46 +21
.90 +22
1T +22

.97 +23
.43 +23
.04 +23
13 +24
.42 +24

.00 +24
.42 +24
.ol +24
.36 +24
.10 +24

.49 +24
.61 +24
.94 +24
.34 +24
.65 +24

.10 +25
.31 +25
.29 +26
AT 421
.11 +28

.97 +29
.33 +30
.04 +31
.99 +32
.61 +33

.83 +34
.98 +34
.60 +35
.09 +35
.61 +35

.15 +34
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0. 1888086
4.6287398 AU
0.09897145
9.96 years
motion mil
+4.6 19.8
+5.1 19.8
+5.4 19.9
+5.6 19.9
+5.7 20.0
+5.6 20.1
+5.5 20.1
+5.4 20.2
+5.1 20.3
+4.8 20.3
+4.4 20.4
+4.1 20.4
+3.6 20.4
+3.2 20.4
+2.7 20.5
+2.3 20.5
+1.8 20.5
+1.4 20.5
+1.0 20.5
+0.6 20.4
+0.3 20.4
+0.1 20.4
-0.1 20.4
-0.2 20.3
-0.1 20.3
0.0 20.2
+0.3 20.1
+0.8 20.1
+1.4 20.0
+2.1 19.9
+3.0 19.8
+4.0 19.8
+5.0 19.7
+5.9 19.6
+6.7 19.5
+7.2 19.5
+7.2 19.4
+6.7 19.4
+5.8 19.4
+4.5 19.4
+3.1 19.5
+1.7 19.5
+0.4 19.6
-0.7 19.7
-1.6 19.8
-2.4 19.9
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Comet P/2007 C1 (Christensen)
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Comet 2P/Encke

Epoch = 2013 July 7.0 1T

T =2013 Nov. 21.69511 TT

Peri. = 186. 53598 e = (.8482245
Node = 334.57539 2000.0 a= 2.2145201 AU
Incl. = 11.77927 n= 0.29907811

q = 0.3361099 AU P=3.30 years

H=14.4, G=0.15 (r>2.0 AU)
ml = 13.4 + 5 log(Delta) + 12.5 log(r) (r<2.0 AU)

Oh TT R.A. (2000) Decl. Delta r Daily motion V

2013/14 h m o m ,

Jan. 8 22 48.03 -03 35.9 3.936 3.458 +0.74 +4.5 20.8
Jan. 18 22 55.44 -02 51.3 4.015 3.410 +0.82 +5.1 20.8
Jan. 28 23 03.68 -02 00.0 4.076 3.360 +0.89 +5.7 20.7
Feb. 7 23 12.62 -01 02.8 4.117 3.307 +0.95 +6.3 20.7
Feb. 17 23 22.15 -00 00.2 4.137 3.253 +1.00 +6.7 20.6
Feb. 27 23 32.19 +01 07.3 4.136 3.196 +1.05 +7.2 20.4
Mar. 9 23 42.65 +02 19.0 4.112 3.137 +1.08 +7.6 20.3
Mar. 19 23 53.50 +03 34.6 4.067 3.076 +1.12 +7.9 20.1
Mar. 29 00 04.66 +04 53.6 4.001 3.011 +1.15 +8.2 20.1
Apr. 8 00 16.13 +06 15.7 3.914 2.945 +1.17 +8.5 20.1
Apr. 18 00 27.88 +07 40.6 3.806 2.876 +1.20 +8.7 20.1
Apr. 28 00 39.89 +09 08.0 3.680 2.803 +1.23 +9.0 20.1
May 8 00 52.17 +10 37.8 3.537 2.728 +1.25 +9.2 20.0
May 18 01 04.72 +12 09.9 3.377 2.650 +1.28 +9.4 19.9
May 28 01 17.56 +13 44.3 3.202 2.569 +1.32 +9.7 19.8
June 7 01 30.73 +1521.2 3.015 2.484 +1.35 +10.0 19.7
June 17 01 44.28 +17 00.9 2.817 2.396 +1.40 +10.3 19.6
June 27 01 58.29 +18 43.9 2.609 2.304 +1.46 +10.7 19.4
July 7 02 12.88 +20 31.1 2.394 2.207 +1.53 +11.3 19.2
July 17 02 28.21 +22 23.8 2.174 2.107 +1.64 +12.0 18.9
July 27 02 44.57 +24 23.6 1.950 2.002 +1.78 +13.0 18.7
Aug. 6 03 02.40 +26 33.2 1.726 1.891 +2.00 +14.3 18.0
Aug. 16 03 22.42 +28 56.3 1.503 1.775 +2.35 +16.2 17.4
Aug. 26 03 45.96 +31 37.9 1.284 1.653 +2.95 +18.6 16.7
Sept. 5 04 15.47 +34 44.1 1.073 1.524 +4.04 +21.4 15.8
Sept.15 04 55.85 +38 18.0 0.873 1.388 +6.14 +21.9 14.9
Sept.25 05 57.26 +41 57.3 0.695 1.243 +9.88 +9.1 13.8
Oct. 5 07 36.06 +43 27.9 0.553 1.088 +13.21 -39.8 12.6
Oct. 15 09 48.17 +36 49.9 0.480 0.923 +11.23 -95.4 11.4
Oct. 25 11 40.51 +20 56.0 0.513 0.747 +7.37 -96.2 10.4
Nov. 4 12 54.16 +04 54.3 0.652 0.563 +5.62 -75.6 9.4
Nov. 14 13 50.31 -07 41.5 0.883 0.395 +6.36 -61.6 8.1
Nov. 24 14 53.90 -17 57.2 1.171 0.342 +7.20 -39.9 7.9
Dec. 4 16 05.94 -24 36.6 1.418 0.466 +6.39 -17.8 10.0
Dec. 14 17 09.84 -27 34.4 1.620 0.648 +5.29 -4.7 12.1
Dec. 24 18 02.74 -28 21.9 1.804 0.829 +4.37 +2.2 13.7
Jan. 3 18 46.40 -27 59.8 1.975 1.000 +3.64 +5.8 14.9
Jan. 13 19 22.85 -27 01.3 2.133 1.161 +3.09 +7.7 15.9
Jan. 23 19 53.76 -25 44.2 2.275 1.310 +2.66 +8.6 16.7
Feb. 2 20 20.41 -24 18.4 2.400 1.451 +2.33 +8.9 17.3
Feb. 12 20 43.68 -22 49.5 2.507 1.584 +2.05 +8.9 17.9
Feb. 22 21 04.22 -21 20.7 2.594 1.710 +1.83 +8.6 18.4
Mar. 4 21 22.49 -19 54.3 2.660 1.829 +1.63 +8.2 18.8
Mar. 14 21 38.77 -18 31.8 2.706 1.942 +1.45 +7.7 19.2
Mar. 24 21 53.28 -17 14.5 2.732 2.050 +1.29 +7.1 19.1
Apr. 3 22 06.14 -16 03.2 2.737 2.154 +1.12 +6.4 19.2
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Comet P/2005 L1 (McNaught)
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Dec.

Feb.
Feb.

Mar.

Apr.

N — N — —_ N — N — N —

N— N
W BBERERNON NLWWWwhAA PP coico1c1o0101

Comet

Epoch
T

Peri.
Node
Incl.

C/2012 S1 (ISON)

= 2013 July 1.0 1T

= 2013 Nov. 28.77534 TT

= 345.55722

= 295.66354  2000.0

= 62.31743

= 0.0124497 AU

= 1.0000040

7.6 +5 log(Delta) + 7.5 log(r)

RhA.(ZOOO) Decl.

—_— el ek
HhwWooy oohN—

OO ——

m
44,

28 +31°02.

33.30 +31 25.

11.
01

00 +64 32.
04 +56 38.

.44 +51 39.
.30 +48 17
.12 +45 54
.04 +44 09.
.04 +42 48.

.11 +41 45.

01 +31 40.
04 +31 46.
02 +31 44.

.46 +31 35.
.68 +31 20.
.87 +31 02.
.06 +30 41.
.16 +30 19.

.07 +29 56.
.60 +29 34.
.61 +29 11.
.92 +28 48.
.40 +28 24.

.91 +27 59.
.36 +27 32.
.64 +27 03.
.69 +26 31.
.48 +25 56.

.98 +25 17
.20 +24 33.
.19 +23 43.
.05 +22 46.
.97 +21 39.

.25 +20 21.
.42 +18 46.
.39 +16 45.
.15 +14 04.
.66 +10 14.

W OOHNNOT NPAhWOOW NOOISHO CI1I00C1I—h~ 00—=NOO NW——O

—— AN © WLWN IO ~INow©o

=A
m
o
S
)

Delta r Daily motion

4217 5187 -1.10 +2.2 16.1 169.3
4114 5080 -1.13 +1.5 16.0 16/.6
4047 4971 -1.10 +0.6 15.9 157.5
4013 4.81 -1.00 -0.2 15.8 145.9
4010 4.751 -0.86 -0.9 15.7 134.1
4031 4638 -0.68 -1.5 15.6 122.5
4070 4.525 -0.48 -1.9 15.6 111.2
4121 4.410 -0.28 -2.1 15.5 100.4
4176 4.293 -0.09 -2.2 15.5 90.0
4231 4175 +0.09 -2.2 15.4 80.0
4279 4.05% +0.25 -2.3 15.3 70.5
4316 3.934 +0.40 -2.3 15.2 61.4
4338 3.811 +0.53 -2.3 15.1 52.6
4 341 3.685 +0.65 -2.4 15.0 44.2
4325 3.557 +0.75 -2.5 14.9 36.2
4286 3.42]1 +0.84 -2.7 14.8 28.4
4224 3.295 +0.93 -2.9 14.6 20.9
4138 3.160 +1.01 -3.2 14.4 13.17
4027 3.022 +1.08 -3.5 14.2 1.3
3.892 2.880 +1.15 -3.9 14.0 4.7
3.132 2.135 +1.22 -4.4 13.] 9.4
3.949 2.586 +1.30 -5.0 13.4 15.6
3.343 2.433 +1.39 -5.7 13.1 21.9
3.116 2.275 +1.49 -6.6 12.7 28.1
2.8710 2.111 +1.63 -7.8 12.3 34.0
2.605 1.941 +1.82 -9.5 11.8 39.7
2.325 1.762 +2.10 -12.1 11.3 44.9
2.033 1.575 +2.54 -16.1 10.6 49.3
1.732 1.375 +3.29 -23.0 9.8 52.5
1.432 1.160 +4.69 -36.0 8.9 53.5
1.148 0.923 +7.43 -59.0 7.6 50.4
0.924 0.650 +12.29 -79.8 6.0 39.6
0.869 0.300 +8.90 +64.4 3.4 1].1
0.768 0.319 -0.42 +122.1 3.3 15.4
0.548 0.664 +0.69 +180.4 5.0 39.8
0.436 0.934 +4.18 +209.1 5.6 /0.6
0.468 1.170 +62.44 +5.2 6.5 101.4
0.629 1.384 +3.65 -80.6 7.7 116.5
0.859 1.583 +1.50 -47.4 8.8 118.3
1.121 1.770 +1.24 -29.9 9.7 114.2
1.403 1.948 +1.19 -20.2 10.5 107.9
1.695 2.118 +1.18 -14.3 11.2 100.9
1.994 2.282 +1.19 -10.6 11.8 93.6
2.294 2.440 +1.20 -8.0 12.3 86.2
2.993 2.593 +1.21 -6.3 12.8 18.9
2.887 2. 741 +1.21 5.1 13.2 171.6
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Feb.
Feb.

May

June

July

Sept.
Sept.

Oct.

Dec.

Feb.
Feb.

Mar.

Apr.

N — N — —_ N — N — N —

N— N
W BBERERNON NLWWWwhAA PP coico1c1o0101

Comet

Epoch
T

Peri.
Node
Incl.

C/2012 A1 (PANSTARRS)

= 2013 July 7.0

= 2013 Nov. 30.68862

= 191. 83271

= 277.97154 2000.0

= 120. 90839

= 7.6031532 AU

= 1.0020523

7.6 +5 log(Delta) +

RhA.(ZOOO) Decl. Delta

.68 +32 02.5 6.902 7.
.02 +31 33.6 6.920 7
.89 +31 00.4 6.974 7
.56 +30 23.9 7.060 7
.25 +29 451 T7.114 17
.10 +29 05.4 7.309 7.
.14 +28 25.5 7.461 1.
.37 +27 46.2  7.623 17
.13 +27 08.0 7.788 1.
.12 +26 31.2  7.951 7.
.43 +25 557 8.106 7.
.54 +25 21.5 8.250 7
.33 +24 48.4 8.377 1.
.67 +24 16.0 8.485 1.
.44 +23 44.2 8.572 1.
.53 +23 12.5 8.634 17
.83 +22 40.8 8.671 1.
.23 +22 08.8 8.682 1.
.64 +21 36.3 8.666 7.
.94 +21 03.1  8.623 1.
.03 +20 29.0 8.555 7
.81 +19 53.9 8.462 1.
.18 +19 17.8 8.347 1.
.04 +18 40.5 8.212 1.
.27 +18 02.0 8.060 7
16 +17 22.4 7.894 17
.43 +16 41.6 7.719 1.
17 +1559.8 7.540 7
.91 +1517.0  7.362 1.
.61 +14 33.5 7.192 1.
.25 +13 49.4 7.034 17
.88 +13 0.2 6.896 7.
.60 +12 21.3 6.784 17
.58 +11 38.4 6.702 1.
.05 +10 57.1 6.654 7
.30 +10 18.0 6.644 7
.62 +09 42.0 6.670 7.
.31 +09 09.4 6.733 7
.63 +08 40.7 6.828 1.
.18 +08 15.7 6.951 7.
.91 +07 54.5 7.098 1.
.08 +07 36.5 7.261 1.
.31 +07 21.2  7.434 7
.57 +07 07.9 7.612 1.
.19 +06 55.9 7.788 1.
.88 +06 44.5 7.958 7.

—_—— e N

N——
O~JGILWN NN PA—

m
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TT

1.5 log
r Da
8711 -0
855 0.
840 -0.
825 -0.
810 -0.
796 -0.
783 -0.
770 0.
757 -0.
745 +0.
734 +0.
722 +0.
712 +0.
702 +0.
692 +0.
683 +0.
674 +0.
666 +0.
658 +0.
651 +0.
644 +0.
638 +0.
632 +0.
627 +0.
622 +0.
618 -0.
615 -0.
611 -0.
609 -0.
607 -0.
605 -0.
604 -0.
603 -0.
603 -0.
604 -0.
605 -0.
606 -0.
608 -0.
610 -0.
613 -0.
617 -0.
621 -0.
625 -0.
630 -0.
636 +0.
642 +0.
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Comet P/2004 H2 (Larsen)

—

=2
<<
N
O
™
Lo
<
N
Lo

4173819
0241014
62 years

otoo

I
(SR Nefal

IT

1.0
11.63707 TT

9.4 +5 log(Delta) + 20.0 log(r)

ml =

m1
2
2
1

1

1

for
-0
-0
-0
-0
-1

r

412
376
340
305
210

138 3
990 3
460 3
353 3

901

11111
———y——

Y y———p—

Y ————

Y ————

———y——

11111
———y——

069
038
007
971
948

281

350 3
433 3
926 2
624 2

—y——y——

11111
———y——

11111
Y y——p——

920
893
867/
842
818

927 2
023 2
115 2

126 2
821 2

———y——

Y ————
Y y——p——

196
114
154
136
118

80 2
392 2
416 2
472 2

———y——

Y y————

103
689
676
665
656

———y——

—OOANANDS

———
~NLOSTANO
OOOOO
11111
SOSOSOSNO
<TLOLOM—
aANANANANAN
~NOOOO©
ANANANANAN
OLOTFANO

+3
+3
+3
+3
+3

649
643
639
637/
636

623 2
616 2
600 2
9/5 2
940 2

3
3
3
3
3

———y——

1/ 98
2/ 96
6/ 94
8/ 93

9 2]
9 2]
9 26
9 25

9 20
1 20
9 20
3 20

637
641
645
652
660

497 2
444 2
383 2
314 2
236 2

3
3
3
3
3

—y——y——

———y——

670
682
695
110
126

152 2

060 2

963 2

861

156 2
2.648 2.744

———y——

———y——

84.8

+1.4 20.3 14.7/ 82

-0.95

19 14.16 -13 36.8

3

Apr.
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Oh TT
2013/14
Jan. 8
Jan. 18
Jan. 28

Feb. 17

Feb. 27
Mar. 9
Mar. 19
Mar. 29
Apr. 8

ﬁpn
pr.
May
May
May

N —

N —

June
June
June
July
July

N = N

Xuly
ug.
Aug.
Aug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N— N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N—

N—A
W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Apr.

Comet 154P/Brewington

Epoch = 2013 July
T = 2013 Dec.
Peri. = 49.02595
Node = 343.49554
Incl. = 17.83225
q =

1.0
12. 22701

2000.0

1.6079002 AU

IT
1T

ml = 7.0+ 5 log(Delta) + 22.5 log(r (t-30))
RhA.(ZOOO) Decl.

m

19 05.08 -35°
20

19 52.51 -33
20 08.38 -32

23 06.84 +13

23 28.53 +16
23 52.24 +19
00 17.73 +22
00 44.71 +24
01 12.97 +27

01 42.24 +29
02 12.23 +31
02 42.67 +32
03 13.24 +34
03 43.62 +35

04 13.55 +35

— 10000 NOI—hA~] NOIOO~I00 CTI0LW——

PAOOI0 OOINININ OJIpROO© 0OUCIR00 SAh—=Oh~—

—_

Delta
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oo
[ N

w
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D
(o))
w
SRR ORININN RN RWWWL  LOLILILIL

e = 0.6705473
a= 4.8805191 AU
n= 0.09141239
P= 10.78 years
Daily motion mi
m ,

+1.57 +3.4 )
+1.58 +3.8 23.0
+1.59 +4.2 22.7
+1.59 +4.5 22.5
+1.57 +4.9 22.2
+1.56 +5.2 22.0
+1.53 +5.5 21.7
+1.50 +5.7 21.4
+1.46 +5.9 21.1
+1.41 +6.1 20.8
+1.36 +6.1 20.4
+1.30 +6.1 20.0
+1.22 +6.1 19.7
+1.12  +5.9 19.3
+1.01 +5.7 18.8
+0.88 +5.5 18.4
+0.71 +5.2 18.0
+0.51 +5.0 17.5
+0.26 +4.8 17.0
-0.02 +4.9 16.5
-0.35 +5.3 16.0
-0.68 +6.1 15.5
-0.97 +7.6 15.0
-1.16  +9.5 14.6
-1.19 +11.6 14.1
-1.02 +13.4 13.8
-0.70 +14.8 13.4
-0.27 +15.7 13.2
+0.18 +16.2 13.0
+0.62 +16.6 12.8
+1.02 +16.9 12.6
+1.37 +17.2 12.5
+1.67 +17.5 12.4
+1.94 +17.7 12.3
+2.17 +17.7 12.3
+2.37 +17.5 12.3
+2.55 +16.9 12.4
+2.70 +16.0 12.5
+2.83 +14.7 12.7
+2.93 +13.2 12.9
+3.00 +11.4 13.1
+3.04 +9.4 13.4
+3.06 +7.4 13.7
+3.04 +5.3 14.1
+2.99 +43.3 14.4
+2.92 +1.4 14.8
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Feb.
Feb.

May

June
June
June
July
July

Xuly
ug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Comet
Epoch
T

Peri.

Node

Incl.

a

m1

P/2003 S1 (NEAT)

176.

2013 July
2013 Dec.
06763
241. 04138
5.95695
2.5909726 AU

1.0
16. 12539

2000.0

IT
1T

8.4+ 5 logDelta) + 17.5 log(r)

RhA.(ZOOO) Decl.
m o s
21 52.02 -07 43.0

04.24 -06 44.
.95 -05 40.
.06 -04 30
.50 -03

.21 =01
.13 -00
.22 +00
.45 +02
.17 +03

.17 +05
.60 +06
.05 +08
.47 +09
.81 +11

.04 +12
.06 +14
.80 +15
.15 +16
.96 +17

.06 +18
.25 +19
.28 +20
.87 +20
.12 +21

.92 +21
.03 +21
.09 +21
.15 +21
.40 +20

.66 +19
.48 +18
.86 +17
.10 +16
.67 +16

.07 +15
.98 +15
.31 +15
.82 +15
.21 +16

.41 +16
.99 +17
19 +17
.63 +18
.33 +19

13 +19

15.

e lanld) ]

© OONOCIO© O—OR,S, O—ONO© NOOUTIO O—OOOO oo~ 00 oooI——

— W00

Delta

TN PPN PNWWW WWWWw A BAEAAAS
>
N
~

- 110 -

N
=
=

N RORORONON  PORIRONORY  NIRONININY  RORONIRIN RORNRON RRONNN RRRNWW  WWWWW W WL

e = 0.4305484

a = 4.5499435 AU
n= 0.10155354
P= 9171 years
Variation m1
or T=+1 day

-0.47 -2.5 20.8
-0.47 -2.5 20.8
-0.48 -2.6 20.7
-0.49 -2.7 20.6
-0.50 -2.8 20.5
-0.51 -2.9 20.5
-0.53 -3.0 20.4
-0.55 -3.1 20.3
-0.56 -3.2 20.1
-0.59 -3.3 20.0
-0.61 -3.3 19.9
-0.64 -3.4 19.8
-0.67 -3.5 19.6
-0.70 -3.5 19.5
-0.74 -3.5 19.3
-0.78 -3.5 19.2
-0.82 -3.5 19.0
-0.87 -3.5 18.8
-0.93 -3.5 18.7
-0.99 -3.4 18.5
-1.05 -3.4 18.3
-1.13  -3.4 18.1
-1.21 -3.3 17.9
-1.30 -3.3 17.7
-1.39 -3.4 17.6
-1.49 -3.5 17.4
-1.60 -3.7 17.2
-1.70 -4.0 17.0
-1.78 -4.3 16.9
-1.85 -4.7 16.8
-1.88 5.1 16.7
-1.86 -5.3 16.7
-1.82 5.4 16.7
-1.74 -5.3 16.8
-1.65 -5.0 16.9
-1.55 -4.6 17.0
-1.46 -4.2 17.1
-1.37 -3.8 17.2
-1.29 -3.3 17.4
-1.22 -2.9 17.5
-1.16 -2.5 17.7
-1.11 -2.1 17.8
-1.07 -1.7 18.0
-1.02 -1.4 18.1
-0.99 -1.0 18.3
-0.95 -0.6 18.4
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Oh TT
2013/14
Jan. 8
Jan. 18
Jan. 28

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.
Sept.
Oct.

Oct.
Oct.

N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

—_ N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N—

N— N
W BBERERNON NLWWWwhAA PP coico1c1o0101

Apr.

Comet C/2011 J2 (LINEAR)

Epoch = 2013 July 7.0 1T

T =2013 Dec. 25.24458 TT

Peri. = 85.28149

Node = 163.94144 2000.0

Incl. = 122.79665

q = 3.4433866 AU

e = 1.0005327

ml = 5.2+ 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r Daily

m o s
11 28.14 +28 19.7 4.059 4.674 -0.57
11 22.40 +31 07.2 3.882 4.616 -0.82
11 14.17 +34 07.5 3.738 4.559 -1.09
11 03.30 +37 12.8 3.631 4.503 -1.34
10 49.91 +40 13.2 3.565 4.448 -1.55
10 34.43 +42 58.0 3.542 4.394 -1.68
10 17.66 +45 18.3 3.558 4.340 -1.70
10 00.65 +47 09.0 3.610 4.288 -1.61
09 44.56 +48 29.4 3.689 4.236 -1.42
09 30.33 +49 22.9 3.789 4.185 -1.17
09 18.63 +49 54.7 3.901 4.136 -0.89
09 09.73 +50 10.9 4.019 4.087 -0.61
09 03.62 +50 17.0 4.135 4.040 -0.35
09 00.13 +50 17.3 4.244 3.994 -0.11
08 58.99 +50 15.4 4.340 3.950 +0.09
08 59.89 +50 13.7 4.422 3.907 +0.27
09 02.57 +50 14.4 4.484 3.865 +0.42
09 06.76 +50 18.8 4.525 3.825 +0.55
09 12.25 +50 28.4 4.544 3.786 +0.66
09 18.86 +50 44.4 4.540 3.750 +0.76
09 26.46 +51 08.2 4.512 3.715 +0.85
09 34.93 +51 41.1 4.460 3.681 +0.93
09 44.21 +52 24.9 4.386 3.650 +1.00
09 54.24 +53 21.5 4.292 3.621 +1.08
10 05.05 +54 33.2 4.178 3.594 +1.16
10 16.67 +56 02.6 4.049 3.568 +1.25
10 29.20 +57 52.5 3.908 3.545 +1.37
10 42.90 +60 06.1 3.759 3.525 +1.52
10 58.13 +62 46.6 3.607 3.506 +1.75
11 15.66 +65 56.1 3.460 3.490 +2.13
11 36.99 +69 35.7 3.323 3.476 +2.84
12 05.41 +73 42.9 3.203 3.465 +4.42
12 49.60 +78 07.8 3.109 3.456 +8.76
14 17.16 +82 18.8 3.046 3.449 +19.27
17 29.88 +84 19.8 3.018 3.445 +18.26
32.50 +81 55.6 3.028 3.443 +8.12

21 53.73 +77 35.2 3.074 3.444 +4.19
22 35.67 +73 04.1 3.152 3.448 +2.73
23 02.98 +68 52.0 3.257 3.454 +2.06
23 23.58 +65 09.1 3.381 3.462 +1.69
23 40.51 +61 58.7 3.517 3.473 +1.46
23 55.15 459 20.1 3.657 3.486 +1.31
00 08.21 +57 11.0 3.796 3.502 +1.19
00 20.06 +55 28.6 3.928 3.520 +1.08
00 30.90 +54 09.3 4.048 3.540 +0.99
00 40.83 +53 10.2 4.152 3.562 +0.90
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Feb.

May

June
June
June
July
July

Xuly
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Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

Apr.
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Come
Epoc
T

Peri

Node
Incl

t
h

m

99 +20 12.

.31 +20 56.
.81 +21 32.
.39 +22 00.
.95 +22 21.
.36 +22 35.

47 +22 44,
.13 +22 48.
17 422 49,
.34 +22 49.
.42 +22 51.

.14 +22 5].
.15 +23 11.

P/2006 XG16 (Spacewatch)

2013 July
2014 Jan.
41. 20248
78.43958

9.0664
2.1113830 AU

1.0
10. 32173
2000.0

IT
1T

9.2 +5 log(Delta) + 25.0 log(r (t-50))
RhA.(ZOOO) Decl.

.46 -0606.

.10 +23

3/
.08 +24 1]
13

.16 +25

.55 +26 2
.64 +27 48.
.12 +29 1
.65 +30 38.
.15 +31 44.

.61 +32 26.
.60 +32 41.
.91 +32 33.
.83 +32 04.
.23 +31 18.

.37 +30 19.
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e = 0.4196348
a= 3.6380248 AU
n= 0.14203834
P=6.94 years
Variation m1
or T=+1 day

-0.46 -3.5

-0.46 -3.5

-0.45 -3.6

-0.46 -3.6

-0.46 -3.7

-0.47 -3.8

-0.48 -3.9

-0.50 -3.9

-0.51 -4.0

-0.53 -4.1

-0.56 -4.1

-0.59 -4.2

-0.62 -4.2

-0.65 -4.2

-0.69 -4.2

-0.73 -4.2 .
-0.77 -4.1 .
-0.82 -4.0 .
-0.87 -3.8 22.9
-0.93 -3.6 22.6
-0.98 -3.4 22.2
-1.05 -3.1 21.9
111 =2.7 21.7
-1.18 -2.3 21.4
-1.26 -1.9 21.1
-1.33 -1.4 20.8
-1.42 -0.8 20.6
-1.51 -0.1 20.3
-1.61 +0.6 20.0
-1.72  +1.3 19.7
-1.85 +2.2 19.4
-1.99 +3.1 19.1
-2.15 +4.1 18.9
-2.33 +5.2 18.6
-2.54 +6.2 18.3
-2.75 +7.0 18.1
-2.96 +7.5 17.9
-3.14 +71.5 17.8
-3.24 +71.0 17.7
-3.26 +6.0 17.7
-3.17 +5.0 17.7
-3.01 +4.2 17.8
-2.79 +3.6 17.9
-2.57 +3.4 18.1
-2.34 +3.4 18.3
-2.13 +3.7 18.5
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Comet 107P/ (4015) Wilson—Harrington
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Comet 129P/Shoemaker-Levy

Epoch = 2013 July 7.0 1T

T ~ =2014 Feb. 10.10566 TT

Peri. = 309. 13494 e = 0.0906472
Node = 185.15525 2000.0 a=4.3036601 AU
Incl. = 3.43272 n=0.11039442

q = 3.9135454 AU P= 8.93 years

ml = 9.6 +5 log(Delta) + 12.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2013/13 h m

Jan. 04 56.52 +18 21.4 3.181 4.042 -0.39 0.0 19.7
Jan. 18 04 52.66 +18 21.3 3.270 4.036 -0.22 +0.4 19.7
Jan. 28 04 50.49 +18 25.1 3.379 4.030 -0.04 +0.8 19.8
Feb. 7 04 50.12 +18 32.7 3.504 4.024 +0.14 +1.1 19.9
Feb. 17 04 51.56 +18 43.6 3.641 4.019 +0.32 +1.3 20.0
Feb. 27 04 54.72 +18 57.0 3.784 4.013 +0.47 +1.5 20.0
Mar. 9 04 59.46 +19 12.2 3.930 4.008 +0.62 +1.6 20.1
Mar. 19 05 05.62 +19 28.3 4.0/5 4.003 +0.74 +1.6 20.2
Mar. 29 05 13.05 +19 44.3 4.215 3.998 +0.85 +1.5 20.2
Apr. 8 05 21.56 +19 59.2 4.349 3.993 +0.95 +1.3 20.3
Apr. 18 05 31.02 +20 12.5 4.473 3.988 +1.03 +1.1 20.4
Apr. 28 05 41.28 +20 23.2 4.586 3.983 +1.09 +0.8 20.4
May 8 0552.20 +20 31.0 4.687 3.979 +1.15 +0.4 20.5
May 18 06 03.67 +20 35.1 4.773 3.974 +1.19 0.0 20.5
May 28 06 15.56 +20 35.3 4.845 3.970 +1.22 -0.4 20.5
June 7 06 27.78 +20 31.3 4.901 3.966 +1.24 -0.8 20.5
June 17 06 40.23 +20 23.0 4.940 3.962 +1.26 -1.3 20.5
June 27 06 52.81 +20 10.2 4.963 3.958 +1.26 -1.7 20.5
July 7 07 05.44 +19 53.0 4.969 3.954 +1.26 -2.1 20.5
July 17 07 18.04 +19 31.5 4.958 3.951 +1.25 -2.6 20.5
July 27 07 30.52 +19 06.0 4.931 3.947 +1.23 -2.9 20.5
Aug. 6 07 42.81 +18 36.7 4.886 3.944 +1.20 -3.3 20.5
Aug. 16 07 54.82 +18 04.2 4.826 3.941 +1.16 -3.5 20.5
Aug. 26 08 06.47 +17 28.8 4.749 3.938 +1.12 -3.8 20.4
Sept. 5 08 17.68 +16 51.1 4.658 3.935 +1.07 -3.9 20.4
Sept.15 08 28.35 +16 12.0 4.553 3.933 +1.00 -4.0 20.3
Sept.25 08 38.38 +15 32.1 4.435 3.930 +0.93 -4.0 20.3
Oct. 5 08 47.66 +14 52.3 4.306 3.928 +0.84 -3.9 20.2
Oct. 15 08 56.07 +14 13.8 4.167 3.926 +0.74 -3.6 20.1
Oct. 25 09 03.48 +13 37.5 4.021 3.924 +0.63 -3.3 20.0
Nov. 4 0909.75 +13 04.7 3.8/71 3.922 +0.50 -2.8 20.0
Nov. 14 09 14.71 +12 36.6 3.719 3.920 +0.35 -2.2 19.9
Nov. 24 09 18.22 +12 14.5 3.569 3.919 +0.19 -1.5 19.8
Dec. 4 09 20.15 +11 59.6 3.425 3.918 +0.02 -0.7 19.7
Dec. 14 09 20.38 +11 52.9 3.291 3.916 -0.15 +0.2 19.6
Dec. 24 09 18.90 +11 54.9 3.172 3.916 -0.31 +1.1 19.5
Jan. 3 09 15.77 +12 05.8 3.072 3.915 -0.46 +1.9 19.4
Jan. 13 09 11.18 +12 24.8 2.996 3.914 -0.5/ +2.6 19.4
Jan. 23 09 05.50 +12 50.3 2.948 3.914 -0.63 +3.0 19.4
Feb. 2 08 59.21 +13 20.2 2.930 3.914 -0.63 +3.2 19.3
Feb. 12 08 52.91 +13 51.8 2.942 3.914 -0.5/] +3.1 19.4
Feb. 22 08 47.18 +14 22.4 2.984 3.914 -0.4] +2.7 19.4
Mar. 4 08 42.52 +14 49.8 3.054 3.914 -0.32 +2.3 19.4
Mar. 14 08 39.33 +15 12.3 3.148 3.914 -0.15 +1.7 19.5
Mar. 24 08 37.81 +15 28.9 3.261 3.915 +0.02 +1.0 19.6
Apr. 3 08 38.04 +15 38.9 3.389 3.916 +0.19 +0.3 19.7
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C/2012 X1 (LINEAR)

= 2013 July 7.0

= 2014 Feb. 21.44111

= 132. 08664

= 113.15916  2000.0

= 44, 38999

= 1.5984525 AU

= 0.9903661

ml = 10.0 + 5 log(Delta) +
RhA.(ZOOO) Decl. Delta

16 +33 37.8 4.063 4.
39 +35 02.3 3.922 4.
28 +36 25.2 3.813 4.
22 +37 41.9 3.735 4.
75 +38 48.4 3.689 4.
.54 +39 41.8 3.671 4.
.21 +40 20.9 3.679 4.
.32 +40 45.9 3.706 4.
.30 +40 58.3 3.748 4.
.34 +41 00.1 3.800 4.
.56 +40 53.2 3.855 4.
.91 +40 39.4 3.910 3.
.28 +40 20.0 3.960 3.
.53 +39 56.0 4.003 3.
.50 +39 28.1 4.034 3.
.03 +38 56.5 4.054 3.
.98 +38 21.2 4.059 3.
.21 +37 42.4  4.049 3.
.64 +36 59.9 4.024 3.
.17 +36 13.4  3.983 3.
.13 +35°22.9  3.927 3.
.29 +34 28.0 3.857 2.
.83 +33 28.6 3.713 2.
.31 +32 24.5  3.676 2.
.18 +31 15.3 3.568 2.
.23 +30 01.0  3.452 2.
.10 +28 41.2 3.328 2.
.24 +27 15.8  3.200 2.
.87 +25 44.6 3.069 2.
.63 +24 07.5 2.939 2.
.54 +22 24.6 2.812 2.
.55 +20 36.1 2.690 2.
.62 +18 42.5 2.577 1.
.62 +16 44.7 2.473 1.
.37 +14 441 2.381 1.
.63 +12 42.0 2.301 1.
.12 +10 40.5 2.233 1.
.53 +08 41.3 2.177 1.
.56 +06 45.9 2.130 1.
.95 +04 55.2 2.091 1.
.45 +03 09.7 2.057 1
.90 +01 28.7 2.025 1
.18 -00 08.9 1.994 1
.18 -01 45.0 1.961 1
.85 -03 22.0 1.926 1
.12 -05 03.0 1.886 1
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m

29.
23.
16.
08.
99.
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ml =11.2 + 5 log(Delta) + 17.5 log(r (t-30))

R.A. (2000) Decl.

Y y—p——p—

m1
3
2
2
2

Variation

r

905
461
416
371
325

109 3
604 3
924 3
472 3
448 3

Delta
2
2
2
2
2

—r——y——

Oh TT
14
18 08 57.33
28 08 48. 12
1 99
60

Y y—p——p—

219
232
185
138
090

3
3

650 3

450 3
476 3
920
980

041
992
943
894
845

126 3
804 2
882 2
957 2
026 2

2
2
2
2
3

Mmoot —

9/ -06 3
44 06 0
19 -05 3
65 -05 2
99 -05 2
86 -05 2
29 -05 5
16 -06 2

08 25
18 08 33

.18 08 13
8

. 28 08 18
May 28 08 43

o
pr
May
May

Y ————

195
145
695
645
995

7 08 54
June 17 09 07
June 2; 09 20

June

Y y————

946
496
448
399
351

212 2
280 2
219 2
210 2
252 2

3
3
3
3
3
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13.0

17.2 32.2/ 54

1.853 -1.25 -15.4

1.879

20 06.43 -17 48.4
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Dec.
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P/2008 A2 (LINEAR)
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2013 July
2014 Mar.
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312. 70401
18. 22210
1.2996079 AU

1.0
3.36792
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IT
1T

SO O

ml = 15.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

01 40.73 +32°

m

01 43.41 +31
01 48.03 +31

94.41 +30 3

02 02

.34 +30

.65 +30
.19 +30
.84 +30
.50 +31
.09 +31

.93 +32
.18 +32
.19 +32
.92 +33
.93 +33

.00 +34
.67 +34
.91 +34
.68 +34
.93 +34

.08 +34
.99 +33
.89 +33
.41 432
.10 +31

.88 +30
.10 +28
.93 +21
.32 +25
.06 +23

.15 +20
.39 +17
.04 +14
1T +10
.64 +05

.85 +00
.91 -05
.05 -12
.10 -19
.92 =271

.18 -35
.95 -43
.21 =50
.47 -55
.16 -60

.83 -63

N
Oq

OPROCITE ANOWOS OCIRWNO

34.
00.

IO OO CI101Jo0—

W OCINWO0 NP OoOOwWwIoo oihoo1—

Delta

SN ONWWL WWWWW  WWLWAR LLWLWKW  LLWWL

—_——

O oo oo

[ee) S

S 1

© ol
O G G G G QU QU QU QY

D
w
N
—_

D
w
S
—_

- 180 -

©
©
N
SRR RORININN RN RRWWE  LOLILILIL  WLIWWW

0. 5946
3. 2059
0.1717
9. 74 y

r Variation
for T=+1 day
697 -0.38 -2.5
649 -0.37 -2.3
509 -0.37 -2.1
549 -0.36 -2.0
498 -0.37 -1.8
446 -0.38 -1.6
392 -0.39 -1.5
338 -0.40 -1.3
283 -0.42 -1.1
227 -0.44 -1.0
169 -0.47 -0.8
111 -0.49 -0.6
052 -0.52 0.4
992 -0.56 -0.1
930 -0.59 +0.1
868 -0.63 +0.5
804 -0.68 +0.9
740 -0.72 +1.3
675 -0.77 +1.8
609 -0.82 +2.4
542 -0.87 +3.1
474 -0.93 +3.9
405 -0.99 +4.8
335 -1.05 +5.8
265 -1.11 +7.0
195 -1.18 +8.3
124 -1.25 +9.8
053 -1.33 +11.6
982 -1.42 +13.6
911 -1.52 +15.8
.841 -1.64 +18.3
112 -1.71 +21.2
705 -1.94 +24.4
.640 -2.14 +27.8
5718 -2.39 +31.4
.520 -2.69 +34.8
.466 -3.07 +37.6
418 -3.54 +39.0
377 -4.13 +38.1
343 -4.86 +34.0
.319 5.73 +26.2
.304 -6.74 +15.3
.300 -7.85 +2.5
.305 -8.93 -10.5
.321 -9.85 -22.2
347 -10.54 -31.4

m1

20.

R QU QU QU QU Y —_——

R QU QU QU QU Y

—_

O ONIJ00©W NOIORO WOOWOON O—CIONY o100

S IICICICT SOONN PO

4
115 AU
0257
ears

Mot. /PA Elong.
5.7/143 106.5
6.8/119 97.3
8.5/105 88.4

10.3/ 96 79.9

12.0/ 90 71.7

13.6/ 86 63.9

15.1/ 84 56.4

16.4/ 82 49.3

17.6/ 81 42.5

18.6/ 81 36.0

19.5/ 81 29.8

20.4/ 81 241

21.2/ 82 19.0

21.9/ 82 14.8

22.6/ 84 12.4

23.2/ 85 12.4

23.8/ 86 14.8

24.4/ 88 18.5

25.0/ 90 22.8

25.6/ 92 27.4

26.2/ 94 32.2

26.8/ 96 37.0

27.5/ 98 41.8

28.2/100 46.5

28.9/103 51.2

29.7/105 55.9

30.6/108 60.6

31.6/111  65.1

32.7/113  69.6

34.0/116 74.0

35.5/119  78.3

37.4/123 82.4

39.6/126 86.3

42.3/129 90.0

45.5/133 93.4

49.3/136 96.5

53.2/140 99.1

57.0/142 101.1

59.7/144 102.5

60.4/145 103.4

58.4/145 103.7

53.6/143 103.9

46.6/141 104.2

38.3/137 104.9

29.3/133 106.5

20.0/129 109.0
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2013 July
2014 Mar.
63427
336. 86408
10. 23050
1.7729286 AU

1.0
1.61713
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ml = 10.4 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

m

.94 +24

.45 +25
.83 +21
.94 +28
.99 +30
.57 +31

.54 +33
.15 +34
.94 +35
.33 +31
.19 +38

.80 +40
.16 +41
.28 +41
.32 +41
.28 +41

.36 +40
.26 +39
.98 +38
.60 +36
.14 +35

.80 +34
.04 +33
.19 +32
.41 +31
.30 +29

.97 +28
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Comet 17P/Holmes

Epoc
T

Peri
Node
Incl

a
ml =

h

m

2013 July
2014 Mar.
24. 51026
326. 76781
19. 08988
2.0564987 AU

1.0 IT
27.47080 TT

2000.0

SO O

9.8 +5 log(Delta) + 12.5 log(r)
_A. (2000) Decl.

CONCIEE DDNONOCT WOOO®

~N WW—OO~Nd NWOUIOY) OOOHOOW OJIWIO NOIRARO©OO O©N—O—

Delta r
4,238 3.571
4.100 3.532
3.952 3.491
3.793 3. 451
3.627 3.410
3.455 3.369
3.2719 3.32]
3.103 3.285
2.929 3.243
2.759 3.200
2.596 3.158
2.444 3.115
2.306 3.072
2.185 3.029
2.084 2.985
2.005 2.942
1.950 2.899
1.920 2.856
1.914 2.812
1.931 2.770
1.966 2.727
2.018 2.684
2.082 2.642
2.156 2.601
2.235 2.560
2.317 2.520
2.401 2.480
2.483 2.442
2.563 2.404
2.638 2.368
2.709 2.333
2.7714 2.299
2.833 2.267
2.886 2.237
2.931 2.208
2.969 2.182
3.001 2.157
3.025 2.135
3.043 2.116
3.054 2.099
3.

3.

3.

3.

3.

3.
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Oct.
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Nov.
Nov.
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Dec.
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Jan.
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Feb.
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Comet 119P/Parker—Hartley

Epoch = 2013 July
T =2014 Apr.
Peri. = 181.28238
Node = 244.10006
Incl. = 5.19614
q =

m1

1.0
2.51840

2000.0

3.0266976 AU

IT
1T

= 6.6 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

m °
12.96 -06
23.63 05
34. 78 -04
46. 33 -03
58.18 -02

10. 26 -01
22.51 +00
34.87 +01
47.28 +02
99. 71 +04

12.09 +05
24. 38 +06
36. 953 +08
48.48 +09
00.16 +10

11.49 +11
22.3] +12
32.69 +13
42.33 +14
91.11 +15

98.87 +16
05.39 +17
10.46 +17
13.87 +18
15.43 +18

15.01 +18
12.63 +117
08.46 +17
02.91 +16
96.61 +16

23.19 +18

45.
05.

24.
44
02.
18.
32.

44,

01.
12.
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© whonNn—

Delta
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oy
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Daily motion
m ,

+1.07 +5.4
+1.12 +5.9
+1.15 +6.4
+1.19 +6.8
+1.21  +7.2
+1.22 +].5
+1.24 +].7
+1.24 +7.8
+1.24 +].9
+1.24 +8.0
+1.23 +]1.9
+1.22 +].8
+1.19 +7.6
+1.17 +1.4
+1.13  +7.1
+1.09 +6.7
+1.03 +6.3
+0.96 +5.8
+0.88 +5.2
+0.78 +4.6
+0.65 +3.9
+0.51 +3.0
+0.34 +2.1
+0.16  +1.1
-0.04 -0.1
-0.24 -1.3
-0.42 -2.5
-0.55 -3.6
-0.63 -4.5
-0.63 5.0
-0.56 5.0
-0.42 4.4
-0.24 -3.5
-0.03 -2.3
+0.19 -1.1
+0.39 +0.2
+0.58 +1.4
+0.75 +2.4
+0.91 +3.3
+1.04 +3.9
+1.16 +4.4
+1.26 +4.7
+1.35 +4.9
+1.42 +4.9
+1.49 +4.8
+1.55 +4.5

e = 0.2921969
a= 4.2761858 AU
n= 0.11146005
P= 8.84 years
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Comet 124P/Mrkos
Epoch
.

Peri.
Node
Incl.

a

31.

. 92654
1. 6452355 AU

1.0
9. 58432

2000.0

ml = 16.2 + 5 log(Delta) +
RhA.(ZOOO) Decl.
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43 +31
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Comet 156P/Russel |-LINEAR

Epoch
T

Peri.
Node

I
aq

H

[ G G Y
OOO©O©Oo OO0 OO ©

—_—

nel.

03.09 +02 46.
28.12 +06 45.

N SAJdOOWrh OWONIN WANOSW HwWwo—h OO JdWW—=N hOOOERN OPOCON O-J0O~J

1.0
16. 53107

2000.0

17792
1.5849877 AU
=15.2, G=0.15
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Comet 209P/LINEAR

Epoch = 2013 July 7.0 1T

T =2014 Ma 6.22409 TT

Peri. = 152.3619

Node = 62.84930 2000.0

Incl. = 21.25853

q = 0.9689943 AU

ml =17.8 + 5 log(Delta) +

RhA (2000) Decl. Delta
03 09. 02 +16°54 1  3.501 4.
03 06.18 +17 03.5 3.607 4.
03 05.24 +17 19.4 3.722 4.
03 06.12 +17 41.6 3.842 3.
03 08.71 +18 09.5 3.961 3.
03 12.84 +18 42.3 4.074 3.
03 18.37 +19 19.1 4.179 3.
03 25.14 +19 59.2 4.272 3.
03 33.00 +20 41.6 4.350 3.
03 41.85 +21 25.5 4.413 3.
03 51.57 +22 10.2 4.457 3.
04 02.07 +22 55.0 4.483 3.
04 13.26 +23 39.2 4.490 3.
04 25.08 +24 22.5 4.477 3.
04 37.45 +25 04.2 4.444 3.
04 50.32 +25 44.1 4.392 3.
05 03.65 +26 21.8 4.321 3.
05 17.36 +26 57.2 4.232 3.
05 31.43 +27 30.1 4.125 3.
05 45.80 +28 00.5 4.001 3.
06 00.41 +28 28.6 3.861 3.
06 15.23 +28 54.6 3.708 3.
06 30.21 +29 19.0 3.542 2.
06 45.28 +29 42.3 3.364 2.
07 00.39 +30 05.5 3.177 2.
07 15.48 +30 29.7 2.982 2.
07 30.48 +30 56.5 2.781 2.
07 45.31 +31 27.7 2.576 2.
07 59.88 +32 06.0 2.369 2.
08 14.08 +32 54.3 2.164 2.
08 27.78 +33 56.6 1.962 2.
08 40.78 +35 17.7 1.765 2.
08 52.88 +37 03.1 1.577 2.
09 03.73 +39 19.5 1.401 2.
09 12.85 +42 12.9 1.240 2.
09 19.61 +45 48.5 1.095 1
09 22.96 +50 07.1 0.971 1
09 21.42 +55 00.9 0.868 1
09 13.04 +60 10.6 0.787 1
08 55.39 +65 04.4 0.726 1
08 27.40 +69 04.8 0.680 1
07 52.25 +71 45.3 0.643 1
07 18.75 +73 03.9 0.610 1
06 56.72 +73 23.5 0.574 1
06 50.06 +73 12.4 0.531 1
06 58.13 +72 44.8 0.478 1
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Comet 134P/Kowal-Vavrova
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Comet G/2012 U1 (PANSTARRS)

Epoch = 2013 July 7.0 1T

T =2014 July 4.69482 TT

Peri. = 69.90494

Node = 26.99287 2000.0

Incl. = 56.37838

q = 5.2741342 AU

e = 0.9968643

ml = 9.6 +5 log(Delta) + 7.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion
2013/14 h m o m ,
Jan. 8 01 20.56 +23 52.1 6.367 6.603 +0.04 +1
Jan. 18 01 20.97 +24 10.9 6.487 6.561 +0.15 +2.4
Jan. 28 01 22.44 +24 35.1 6.607 6.519 +0.24 +3.0
Feb. 7 01 24.89 +25 04.9 6.722 6.478 +0.33 +3.5
Feb. 17 01 28.23 +25 40.2 6.828 6.437 +0.41 +4.1
Feb. 27 01 32.36 +26 20.8 6.922 6.396 +0.48 +4.6
Mar. 9 01 37.18 +27 06.6 7.002 6.356 +0.54 +5.1
Mar. 19 01 42.60 +27 57.3 7.063 6.317 +0.59 +5.5
Mar. 29 01 48.52 +28 52.4 7.106 6.278 +0.63 +5.9
Apr. 8 01 54.87 +29 51.8 7.129 6.239 +0.67 +6.3
Apr. 18 02 01.55 +30 55.0 7.131 6.201 +0.69 +6.7
Apr. 28 02 08.48 +32 02.0 7.112 6.164 +0.71 +7.0
May 8 02 15.59 +33 12.3 7.073 6.127 +0.72 +1.4
May 18 02 22.80 +34 25.9 7.013 6.091 +0.72 +7.7
May 28 02 30.01 +35 42.7 6.933 6.055 +0.71 +8.0
June 7 02 37.14 +37 02.5 6.836 6.020 +0.70 +8.3
June 17 02 44.10 +38 25.3 6.721 5.985 +0.67 +8.6
June 27 02 50.76 +39 51.1 6.592 5.951 +0.63 +8.9
July 7 0257.03 +41 19.9 6.450 5.918 +0.57 +9.2
July 17 03 02.75 +42 51.6 6.298 5.886 +0.50 +9.5
July 27 03 07.76 +44 26.1 6.138 5.854 +0.41 +9.7
Aug. 6 03 11.88 +46 03.3 5.972 5.822 +0.30 +9.9
Aug. 16 03 14.90 +47 42.5 5.805 5.792 +0.17 +10.1
Aug. 26 03 16.58 +49 23.1 5.639 5.762 +0.01 +10.1
Sept. 5 03 16.68 +51 04.0 5.478 5.733 -0.17 +9.9
Sept.15 03 14.94 +52 43.3 5.326 5.705 -0.38 +9.5
Sept.25 03 11.15 +54 18.7 5.187 5.677 -0.60 +8.9
Oct. 5 03 05.15+55 47.3 5.063 5.650 -0.82 +7.8
Oct. 15 02 56.97 +57 05.6 4.958 5.624 -1.01 +6.5
Oct. 25 02 46.84 +58 10.3 4.875 5.599 -1.16 +4.8
Nov. 4 02 35.28 +58 58.6 4.815 5.575 -1.22 +3.0
Nov. 14 02 23.04 +59 28.7 4.781 5.551 -1.20 +1.2
Nov. 24 02 11.07 +59 41.2 4.772 5.529 -1.08 -0.3
Dec. 4 02 00.25 +59 38.2 4.786 5.507 -0.89 -1.5
Dec. 14 01 51.34 +59 23.3 4.823 5.486 -0.65 -2.2
Dec. 24 01 44.79 +59 01.3 4.879 5.466 -0.40 -2.5
Jan. 3 01 40.81 +58 36.5 4.952 5.447 -0.14 -2.3
Jan. 13 01 39.42 +58 13.2 5.037 5.429 +0.10 -1.9
Jan. 23 01 40.47 +57 54.5 5.131 5.412 +0.33 -1.2
Feb. 2 01 43.77 +57 42.4 5.230 5.396 +0.53 -0.4
Feb. 12 01 49.12 +57 38.6 5.331 5.381 +0.72 +0.5
Feb. 22 01 56.30 +57 43.5 5.431 5.366 +0.89 +1.4
Mar. 4 02 05.16 +57 57.2 5.528 5.353 +1.04 +2.2
Mar. 14 02 15.55 +58 19.4 5.618 5.341 +1.18 +3.0
Mar. 24 02 27.36 +58 49.4 5.700 5.330 +1.32 +3.7
Apr. 3 02 40.52 +59 26.4 5.774 5.319 +1.45 +4.3
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Comet C/2012 K8 (Lemmon)
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Comet G/2012 K1 (PANSTARRS)
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Comet P/2001 BB50 (LINEAR-NEAT)
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Comet
Epoch
T

Peri.

Node
Incl.

a
ml =

m

32P/Comas Sola

93.

2013 July
2014 Qct.
32743
57.85998
9.97041
2.0016972 AU

1.0
17. 63404

2000.0

IT
1T

e = 0.5558717
a= 4.5070247 AU
n= 0.10300758
P= 957 years

8.2+ 5 log(Delta) + 15.0 log(r(t-20))
RhA.(ZOOO) Decl.
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Daily motion mi

+0.73 +5.5 22.3
+0.78 +5.1 22.3
+0.83 +5.9 22.3
+0.87 +6.0 22.2
+0.89 +6.1 22.2
+0.91 +6.1 22.1
+0.92 +6.0 22.0
+0.92 +6.0 21.9
+0.92 +5.8 21.8
+0.91 +5.6 21.7
+0.89 +5.3 21.6
+0.87 +5.0 21.5
+0.83 +4.6 21.4
+0.79 +4.1 21.2
+0.74 +3.6 21.1
+0.6/ +3.0 20.9
+0.99 +2.3 20.8
+0.90 +1.6 20.6
+0.39 +0.7 20.4
+0.27 0.2 20.2
+0.12 -1.1 20.0
-0.04 -2.0 19.8
-0.20 -2.8 19.6
-0.37 -3.5 19.4
-0.53 -4.0 19.3
-0.65 -4.1 19.1
-0.73 -3.8 18.9
-0.75 -3.0 18.8
-0.70 -1.9 18.7
-0.60 -0.6 18.6
-0.44 +0.9 18.5
-0.25 +2.3 18.5
-0.05 +3.7 18.4
+0.15 +4.9 18.4
+0.35 +6.0 18.4
+0.93 +7.0 18.3
+0.69 +7.8 18.3
+0.84 +8.5 18.2
+0.97 +9.1 18.2
+1.09 +9.6 18.1
+1.19 +10.0 18.0
+1.29 +10.3 17.9
+1.39 +10.6 17.8
+1.48 +10.7 117.7
+1.96 +10.7 17.6
+1.64 +10.7 17.5
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Comet C/2013 A1 (Siding Spring)

Epoch = 2013 July 7.0 1T

T~ =2014 Oct. 25.03029 TT

Peri. = 2.4]7466

Node = 300.92425 2000.0

Incl. = 128.99994

q = 1.3956109 AU

e = 1.0004297

ml = 5.8+ 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion
2013/13 h m m

Jan. 05 08.96 -21 26.9 6.538 7.165 -0.68 +1.5
Jan. 18 05 02.18 -21 11.7 6.543 7.083 -0.60 +2.5
Jan. 28 04 56.21 -20 46.7 6.567/ 7.001 -0.50 +3.3
Feb. 7 04 51.22-2013.7 6.606 6.919 -0.39 +3.9
Feb. 17 04 47.32 -19 34.8 6.655 6.836 -0.28 +4.3
Feb. 27 04 44 .56 -18 52.2 6.708 6.752 -0.16 +4.4
Mar. 9 04 42.92 -18 08.1 6.762 6.669 -0.06 +4.4
Mar. 19 04 42.35 -17 24.0 6.811 6.585 +0.04 +4.2
Mar. 29 04 42.79 -16 41.8 6.852 6.500 +0.13 +3.9
Apr. 8 04 44.12 -16 02.8 6.881 6.416 +0.21 +3.5
Apr. 18 04 46.26 -15 27.9 6.896 6.330 +0.28 +3.0
Apr. 28 04 49.09 -14 58.4 6.892 6.245 +0.34 +2.4
May 8 04 52.49 -14 34.8 6.8/0 6.159 +0.39 +1.7
May 18 04 56.38 -14 18.0 6.828 6.072 +0.42 +0.9
May 28 05 00.62 -14 08.7 6.764 5.985 +0.45 +0.1
June 7 050514 -14 07.3 6.6/8 5.898 +0.47 -0.7
June 17 05 09.80 -14 14.5 6.572 5.810 +0.47 -1.6
June 27 05 14.51 -14 30.8 6.445 5.722 +0.46 -2.6
July 7 0519.15-14 56.8 6.298 5.633 +0.44 -3.6
July 17 05 23.60 -15 33.2 6.133 5.544 +0.41 -4.7
July 27 05 27.72 -16 20.4 5.952 5.45%4 +0.3] -5.9
Aug. 6 05 31.37 -17 19.0 5.757 5.364 +0.30 -7.1
Aug. 16 05 34.37 -18 29.5 5.551 5.274 +0.22 -8.3
Aug. 26 05 36.55 -19 52.2 5.337 5.182 +0.11 -9.5
Sept. 5 05 37.67 -21 27.3 5.119 5.091 -0.02 -10.7
Sept. 15 05 37.49 -23 14.5 4.900 4.999 -0.18 -11.8
Sept.25 05 35.73 -2512.8 4.686 4.906 -0.3/ -12.8
Oct. 5 0532.08 -27 20.6 4.480 4.813 -0.59 -13.4
Oct. 15 05 26.21 -29 34.5 4.288 4.719 -0.83 -13.5
Oct. 25 05 17.86 -31 49.9 4.115 4.625 -1.10 -13.1
Nov. 4 0506.84 -34 00.6 3.964 4.530 -1.37 -11.8
Nov. 14 04 53.14 -35 58.6 3.840 4.434 -1.61 -9.7
Nov. 24 04 37.08 -37 35.6 3.744 4338 -1.18 -6.9
Dec. 4 04 19.29 -38 44.1 3.6]] 4.242 -1.85 -3.5
Dec. 14 04 00.76 -39 19.1 3.639 4.145 -1.81 -0.1
Dec. 24 03 42.63 -39 19.7 3.626 4.04] -1.61 +3.1
Jan. 3 03 25.93 -38 48.3 3.633 3.949 -1.45 +5.]
Jan. 13 03 11.45 -37 50.8 3.656 3.850 -1.19 +].7
Jan. 23 02 59.59 -36 34.3 3.688 3.751 -0.92 +8.9
Feb. 2 02 50.43 -35 05.5 3.723 3.651 -0.66 +9.5
Feb. 12 02 43.86 -33 30 3.795 3.551 -0.43 +9.6
Feb. 22 02 39.61 -31 54.4 3.779 3.450 -0.22 +9.4
Mar. 4 02 37.38 -30 20.5 3.791 3.348 -0.05 +8.9
Mar. 14 02 36.87 -28 51.8 3.787 3.24] +0.09 +8.2
Mar. 24 02 37.79 -27 30.3 3.763 3.144 +0.21 +].3
Apr. 3 02 39.88 -26 17.5 3.717 3.042 +0.30 +6.3
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Comet 269P/Jedicke

Epoch = 2013 July 7.0 1T

T =2014 Nov. 16.23329 1T

Peri. = 223.51043 e = 0.4391374
Node = 248.76693 2000.0 a= 71.2714654 AU
Incl. = 6.61661 n= 0.05026563

q = 4.0782930 AU P= 19.61 years
ml = 3.2 +5 log(Delta) + 17.5 log(r (t-90))
RhA.(ZOOO) Decl. Delta r Daily motion mil

m o s m ,

01 18.83 +12 36.4 5.240 5.419 +0.31 +0.6 20.0
01 21.92 +12 41.9 5.370 5.388 +0.41 +1.2 20.0
01 26.06 +12 54.2 5.498 5.358 +0.51 +1.8 20.0
01 31.17 +13 12.6 5.621 5.327 +0.60 +2.4 20.0
01 37.14 +13 36.2 5.735 5.297 +0.67 +2.8 20.0
01 43.87 +14 04.4 5.836 5.267 +0.74 +3.2 20.0
01 51.26 +14 36.4 5.923 5.237 +0.80 +3.5 20.0
01 59.23 +15 11.2 5.994 5.207 +0.85 +3.7 20.0
02 07.68 +15 48.1 6.047 5.177 +0.89 +3.8 20.0
02 16.54 +16 26.5 6.081 5.148 +0.92 +3.9 20.0
02 25.73 +17 05.5 6.096 5.118 +0.94 +3.9 19.9
02 35.17 +17 44.7 6.091 5.089 +0.96 +3.9 19.9
02 44.80 +18 23.3 6.066 5.060 +0.97 +3.8 19.8
02 54.54 +19 00.9 6.022 5.031 +0.98 +3.6 19.8
03 04.31 +19 37.1 5.958 5.002 +0.97 +3.4 19.7
03 14.05 +20 11.3 5.877 4.973 +0.96 +3.2 19.6
03 23.67 +20 43.3 5.777 4.945 +0.94 +2.9 19.5
03 33.07 +21 12.7 5.661 4.917 +0.91 +2.7 19.5
03 42.18 +21 39.3 5.531 4.889 +0.87 +2.4 19.4
03 50.88 +22 02.8 5.387 4.862 +0.82 +2.0 19.3
03 59.05 +22 23.2 5.232 4.834 +0.75 +1.7 19.2
04 06.58 +22 40.3 5.067 4.807 +0.67 +1.4 19.0
04 13.32 +22 54.0 4.895 4.780 +0.58 +1.0 18.9
04 19.13 +23 04.3 4.719 4.754 +0.47 +0.7 18.8
04 23.87 +23 11.0 4.542 4.728 +0.35 +0.3 18.7
04 27.37 +23 14.2 4.367 4.702 +0.21 -0.1 18.5
04 29.51 +23 13.6 4.198 4.676 +0.07 -0.4 18.4
04 30.20 +23 09.2 4.039 4.651 -0.08 -0.8 18.3
04 29.37 +23 00.9 3.895 4.626 -0.23 -1.2 18.2
04 27.08 +22 48.4 3.770 4.602 -0.36 -1.6 18.1
04 23.47 +22 32.0 3.667 4.578 -0.47 -2.0 18.0
04 18.81 +22 11.9 3.591 4.554 -0.53 -2.3 17.9
04 13.48 +21 48.8 3.545 4.531 -0.55 -2.5 17.8
04 07.96 +21 24.0 3.529 4.508 -0.52 -2.5 17.7
04 02.75 +20 59.0 3.544 4.485 -0.44 -2.3 17.7
03 58.31 +20 35.7 3.587 4.463 -0.33 -2.0 17.7
03 55.03 +20 15.7 3.657 4.442 -0.19 -1.6 17.7
03 53.18 +20 00.1 3.748 4.421 -0.03 -1.0 17.7
03 52.89 +19 49.9 3.857 4.400 +0.13 -0.5 17.7
03 54.22 +19 45.1 3.978 4.380 +0.29 0.0 17.8
03 57.13 +19 45.5 4.108 4.361 +0.44 +0.5 17.8
04 01.52 +19 50.6 4.241 4.342 +0.58 +0.9 17.8
04 07.28 +19 59.4 4.375 4.324 +0.70 +1.2 17.8
04 14.28 +20 11.0 4.505 4.306 +0.81 +1.3 17.9
04 22.37 +20 24.3 4.628 4.288 +0.91 +1.4 17.9
04 31.42 +20 38.4 4.743 4.272 +0.99 +1.4 17.9
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Comet 110P/Hartley

Epoch = 2013 July 7.0 1T

T  =2014 Dec. 17.67335 TT

Peri. = 167. 69831 e = 0.3142147
Node = 287.71337 2000.0 a= 3.6108313 AU
Incl. = 11.69370 n= 0.14364592

q = 2.4762550 AU P= 6.86 years

ml = 3.2+ 5 log(Delta) + 20.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2013/13 h m m

Jan. 21 05.48 -10 53.0 4.978 4.139 +1.02 +5.1 19.0 28.4
Jan. 18 21 15.68 -10 02.4 5.020 4.117 +1.04 +5.5 19.0 21.1
Jan. 28 21 26.11 -09 07.2 5.042 4.094 +1.06 +5.9 19.0 14.1
Feb. 7 21 36.69 08 08.0 5.046 4.071 +1.06 +6.3 18.9 8.0
Feb. 17 21 47.32 -07 04.9 5.029 4.048 +1.06 +6.6 18.9 6.1
Feb. 27 21 57.92 -05 58.5 4.993 4.025 +1.05 +6.9 18.8 10.7
Mar. 9 22 08.43 -04 49.2 4.939 4.001 +1.03 +7.2 18.7 11.2
Mar. 19 22 18.77 -03 37.5 4.865 3.976 +1.01 +/.4 18.6 24.0
Mar. 29 22 28.87 -02 23.8 4.7]5 3.952 +0.98 +/.5 18.5 30.9
Apr. 8 22 38.65 -01 08.8 4.668 3.927 +0.94 +7.6 18.4 37.9
Apr. 18 22 48.03 +00 07.1 4.547 3.901 +0.89 +7.6 18.3 44.9
Apr. 28 22 56.94 +01 23.1 4.413 3.876 +0.83 +7.6 18.2 52.1
May 8 23 05.29 +02 38.9 4.267 3.850 +0.7/ +].5 18.1 59.3
May 18 23 12.97 +03 53.5 4.111 3.824 +0.69 +/.3 17.9 66.6
May 28 23 19.86 +05 06.3 3.949 3.797 +0.60 +7.0 17.8 74.0
June 7 23 25.84 +06 16.5 3.781 3.710 +0.49 +6.7 17.6 81.7
June 17 23 30.76 +07 23.1 3.610 3.743 +0.37 +6.2 17.5 89.6
June 27 23 34.46 +08 24.8 3.440 3.716 +0.23 +5.6 17.3 9].7
July 7 23 36.78 +09 20.6 3.274 3.688 +0.08 +4.8 17.1 106.1
July 17 23 37.55 +10 08.6 3.114 3.660 -0.09 +3.9 16.9 114.9
July 27 23 36.68 +10 47.3 2.965 3.632 -0.26 +2.7 16.8 124.1
Aug. 6 23 34.10 +11 14.8 2.829 3.604 -0.42 +1.5 16.6 133.5
Aug. 16 23 29.85 +11 29.3 2.713 3.575 -0.57 0.0 16.4 143.2
Aug. 26 23 24.16 +11 29.7 2.618 3.546 -0.68 -1.4 16.3 152.7
Sept. 5 23 17.38 +11 15.6 2.548 3.517 -0.73 -2.7 16.2 161.0
Sept. 15 23 10.07 +10 48.2 2.506 3.488 -0.72 -3.8 16.0 165.1
Sept.25 23 02.86 +10 10.1 2.493 3.459 -0.64 -4.5 16.0 161.5
Oct. 5 22 56.42 +09 25.3 2.507 3.429 -0.51 -4.7 159 153.1
Oct. 15 22 51.32 +08 38.6 2.548 3.400 -0.33 -4.4 159 143.3
Oct. 25 22 47.97 +07 54.6 2.610 3.370 -0.14 -3.7 15.8 133.2
Nov. 4 22 46.61 +07 17.1 2.692 3.340 +0.0/ -2.8 15.8 123.2
Nov. 14 22 47.31 +06 49.1 2.787 3.310 +0.27 -1.7 15.8 113.6
Nov. 24 22 50.01 +06 32.2 2.893 3.280 +0.46 -0.5 15.8 104.4
Dec. 4 22 54.57 +06 27.4 3.004 3.250 +0.63 +0.7 15.8 95.5
Dec. 14 23 00.83 +06 34.8 3.117 3.220 +0.78 +1.9 15.8 8/.1
Dec. 24 23 08.60 +06 53.9 3.228 3.190 +0.91 +3.0 15.8 79.0
Jan. 3 23 17.68 +07 24.2 3.336 3.160 +1.02 +4.1 15.8 /1.3
Jan. 13 23 27.92 +08 04.7 3.437 3.131 +1.12 +5.0 15.8 63.8
Jan. 23 23 39.15 +08 54.4 3.530 3.101 +1.21 +5.8 15.8 56.7
Feb. 2 23 51.26 +09 52.3 3.613 3.072 +1.29 +6.5 15.7 49.8
Feb. 12 00 04.14 +10 57.3 3.685 3.042 +1.36 +/.1 15.7 43.2
Feb. 22 00 17.69 +12 08.2 3.745 3.013 +1.42 +].6 15.6 36.9
Mar. 4 00 31.86 +13 23.9 3.793 2.984 +1.4] +]1.9 15.6 30.8
Mar. 14 00 46.59 +14 43.4 3.827 2.95 +1.52 +8.2 15.5 24.9
Mar. 24 01 01.82 +16 05.5 3.849 2.928 +1.5/] +8.4 15.5 19.4
Apr. 3 01 17.55 +17 29.2 3.858 2.900 +1.62 +8.4 15.4 14.4
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Comet G/2012 F3 (PANSTARRS)
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Comet 174P/(60558) Echeclus

10. 6951382 AU
0.02817893

0.4562047
34.98 years
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Comet 162P/Siding Spring

0. 5954805
3.0559026 AU
0.18449934
5. 34 years

IT

1.0
11.79890 TT

G=0.15

H=13.4,
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Feb.
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June
June
June
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July

Xuly
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Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
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Feb.

Feb.
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Mar.
Mar.
Mar.

Apr.

N— N— N = N— N— N— N— N — N— N— N—=

N—A
W AEDENN NWWWhA PP COIOICI01I01T CIOOOO~  ~N~J~JI~J~J 0000000000

Comet 10P/Tempel

Epoch = 2013 July 7.0
T = 2015 Nov. 14.94334
Peri. = 195. 53461
Node = 117.80383 2000.0
Incl. = 12.02768
q = 1.4205809 AU
H=13.6, G=0.15

Delta

RhA.(ZOOO) Decl.

m °
09 11.48 +19

09 04.92 +19
08 57.65 +20
08 50.16 +21
08 42.97 +21

08 36.58 +22
08 31.39 +22
08 27.65 +23
08 25.50 +23
08 24.96 +23

08 25.97 +23
08 28.41 +23
08 32.13 +22
08 36.98 +22
08 42.79 +22

08 49.42 +21
08 56. 73 +21
09 04.60 +20
09 12.91 +20
09 21.57 +19

09 30.47 +19
09 39.54 +18
09 48.70 +17
09 57.86 +17
10 06.96 +16

15.91 +15
24.65 +15
33.09 +14
.14 +14
48.70 +13

99. 66 +13
01.90 +12
07.27 +12
.63 +12
.82 +12

1

4

6.68 +12
1.06 +13
9.86 +13
3.02 +14
8.60 +15

1 02.78 +16
0 55.91 +17
0 48.44 +18
0 40.93 +19
0 33.95 +20
0

28.00 +20
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SO O

0.5364712

3.0647090 AU

0.18370467

5. 37 years

motion V
+4.2 20.3
+4.2 20.1
+4.0 20.0
+3.5 20.1
+2.9 20.2
+2.2 20.4
+1.5 20.5
+0.9 20.7
+0.2 20.8
-0.3 20.9
-0.8 21.0
-1.3 21.0
-1.7 21.1
-2.1 21.1
-2.4 21.2
-2.7 21.2
-3.0 21.2
-3.3 21.2
-3.5 21.1
-3.7 21.1
-3.9 21.0
-4.0 20.9
-4.0 20.8
-4.0 20.9
-4.0 21.0
-3.8 21.0
-3.6 21.0
-3.3 21.1
-2.9 21.1
-2.5 21.0
-1.9 21.0
-1.2 21.0
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+0.6 20.8
+1.6 20.7
+2.7 20.6
+3.7 20.4
+4.7 20.3
+5.4 20.1
+5.9 20.0
+6.0 19.8
+5.7 19.6
+5.0 19.6
+3.9 19.7
+2.7 19.8
+1.5 20.0
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Comet C/2011 KP36 (Spacewatch)

Epoch = 2013 July 7.0 1T

T =2016 May 28.14811 1T

Peri. = 180. 63506 e = 0.8724829
Node = 173.44858 2000.0 a = 238.2860314 AU
Incl. = 18.98136 n= 0.00416048

q = 4.8821237 AU P = 236.90 years
ml = 1.2 +5 log(Delta) + 12.5 log(r)

RhA.(ZOOO) Decl. Delta r Daily motion mil

m o s m ,

17 36.49 -05 56.7 10.369 9.522 +0.47 +0.5 18.5
17 41.22 -05 51.7 10.243 9.472 +0.45 +0.8 18.5
17 45.72 -05 43.7 10.097 9.423 +0.42 +1.1 18.4
17 49.88 -05 32.7 9.933 9.373 +0.38 +1.4 18.3
17 53.64 -05 18.9 9.753 9.324 +0.33 +1.6 18.3
17 56.91 -05 02.8 9.561 9.274 +0.27 +1.8 18.2
17 59.63 -04 44.6 9.360 9.224 +0.21 +2.0 18.1
18 01.73 -04 24.9 9.155 9.175 +0.14 +2.1 18.0
18 03.16 -04 04.2 8.949 9.125 +0.07 +2.1 18.0
18 03.89 -03 43.0 8.747 9.075 0.00 +2.1 17.9
18 03.89 -03 22.1 8.553 9.026 -0.07 +2.0 17.8
18 03.19 -03 02.3 8.372 8.976 -0.14 +1.8 171.7
18 01.80 -02 44.1 8.206 8.926 -0.20 +1.6 17.7
17 59.80 -02 28.5 8.062 8.877 -0.25 +1.2 17.6
17 57.28 -02 16.1 7.940 8.827 -0.29 +0.9 17.5
17 54.36 -02 07.5 7.844 8.778 -0.32 +0.4 17.5
17 51.20 =02 03.2 7.774 8.728 -0.32 0.0 17.4
17 47.97 -02 03.3 7.733 8.678 -0.31 -0.5 17.4
17 44.83 -02 08.1 7.719 8.629 -0.29 -0.9 17.3
17 41.95 -02 17.3 7.732 8.579 -0.25 -1.3 17.3
17 39.50 -02 30.7 7.768 8.530 -0.19 -1.7 17.3
17 37.59 -02 47.5 7.825 8.480 -0.12 -2.0 17.3
17 36.35 -03 07.4 7.900 8.431 -0.05 -2.2 17.3
17 35.83 -03 29.4 7.989 8.382 +0.03 -2.4 17.3
17 36.08 -03 52.9 8.087 8.332 +0.10 -2.4 17.2
17 37.12 -04 17.2 8.191 8.283 +0.18 -2.4 17.2
17 38.95 -04 41.4 8.296 8.234 +0.26 -2.4 17.2
17 41.52 -05 05.0 8.399 8.185 +0.33 -2.2 17.2
17 44.81 -05 27.4 8.494 8.135 +0.39 -2.0 17.2
17 48.75 -05 47.8 8.579 8.086 +0.45 -1.8 17.2
17 53.28 -06 06.0 8.651 8.037 +0.51 -1.5 17.2
17 58.33 -06 21.4 8.707 7.988 +0.55 -1.2 17.2
18 03.82 -06 33.8 8.744 7.939 +0.58 -0.9 17.2
18 09.67 -06 42.8 8.761 7.890 +0.61 -0.5 17.1
18 15.79 -06 48.2 8.756 7.842 +0.63 -0.2 17.1
18 22.09 -06 50.0 8.729 7.793 +0.64 +0.2 17.1
18 28.50 -06 48.0 8.678 7.744 +0.64 +0.6 17.0
18 34.91 -06 42.3 8.605 7.696 +0.63 +0.9 17.0
18 41.24 -06 32.9 8.509 7.647 +0.62 +1.3 16.9
18 47.40 -06 20.1 8.392 7.599 +0.59 +1.6 16.8
18 53.30 -06 04.1 8.255 7.551 +0.55 +1.9 16.8
18 58.84 -05 45.3 8.100 7.503 +0.51 +2.1 16.7
19 03.95 -05 23.9 7.931 7.455 +0.46 +2.3 16.6
19 08.52 -05 00.5 7.748 7.407 +0.40 +2.5 16.5
19 12.48 -04 35.7 7.556 7.359 +0.33 +2.6 16.4
19 15.76 -04 10.1 7.358 7.311 +0.25 +2.6 16.3
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Comet 172P/Yeung

Epoch = 2013 July 7.0

T =2017 Mar. 10.54228

Peri. = 208. 79495

Node = 33.56131 2000.0

Incl. = 11.31380

q = 3.2438891 AU

H=14.0, G=0.15

RhA.(ZOOO) Decl. Delta

m o _»

03 27.05 +25 47.8 4.446 5.
03 25.46 +25 38.6 4.580 5.
03 25.39 +25 33.6 4.727 5.
03 26.78 +25 33.2 4.882 5.
03 29.55 +25 37.6 5.040 5.
03 33.59 +25 46.2 5.197 5.
03 38.74 +25 58.8 5.349 5.
03 44.90 +26 14.5 5.492 5.
03 51.93 +26 32.9 5.624 5.
03 59.69 +26 53.1 5.742 5.
04 08.09 +27 14.6 5.844 5.
04 17.01 +27 36.8 5.929 5.
04 26.35 +27 59.2 5.995 5.
04 36.02 +28 21.3 6.042 5.
04 45.92 +28 42.9 6.068 5.
04 55.97 +29 03.5 6.074 5.
05 06.09 +29 23.2 6.059 5.
05 16.17 +29 41.8 6.024 5.
05 26.13 +29 59.3 5.970 5.
05 35.88 +30 15.8 5.896 5.
05 45.31 +30 31.5 5.805 5.
05 54.31 +30 46.8 5.697 5.
06 02.78 +31 01.9 5.573 5.
06 10.58 +31 17.2 5.437 5.
06 17.58 +31 33.3 5.289 5.
06 23.63 +31 50.7 5.133 5.
06 28.58 +32 09.6 4.972 5.
06 32.26 +32 30.6 4.809 4.
06 34.51 +32 53.6 4.648 4.
06 35.21 +33 18.6  4.493 4.
06 34.24 +33 44.9 4.350 4.
06 31.57 +34 11.4 4.222 4.
06 27.29 +34 36.8 4.115 4.
06 21.57 +34 59.0 4.033 4.
06 14.78 +35 16.4 3.980 4.
06 07.39 +35 27.3 3.957 4.
05 59.96 +35 31.1 3.966 4.
05 53.08 +35 28.0 4.005 4.
05 47.25 +35 18.9 4.072 4.
05 42.85 +35 05.6 4.164 4.
05 40.12 +34 49.6 4.275 4.
05 39.16 +34 32.5 4.402 4.
05 39.94 +34 15.5 4.540 4.
05 42.40 +33 59.2 4.682 4.
05 46.37 +33 44.1 4.826 4.
05 51.72 +33 30.0 4.968 4.
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0.2234432
4.1772722 AU

0.11544229

8.54 years

motion V
-0.9 21.4
-0.5 21.5
0.0 21.6
+0.4 21.7
+0.9 21.7
+1.3 21.8
+1.6 21.8
+1.8 21.9
+2.0 21.9
+2.2 21.9
+2.2 21.9
+2.2 21.9
+2.2 21.8
+2.2 21.7
+2.1 21.7
+2.0 21.6
+1.9 21.7
+1.7 21.7
+1.7 21.8
+1.6 21.8
+1.5 21.9
+1.5 21.9
+1.5 21.9
+1.6 21.8
+1.7 21.8
+1.9 21.7
+2.1 21.7
+2.3 21.6
+2.5 21.5
+2.6 21.4
+2.7 21.3
+2.5 21.2
+2.2 21.0
+1.7 20.9
+1.1 20.8
+0. 20.7
-0. 20.8
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+1.9 18.1 37.3

13.956 13.175 +0.30
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Comet C/2010 U3 (Boattini)
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Comet 29P/Schwassmann—-Wachmann
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40 +5 log(Delta) + 7.5 log(r)
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Daily motion
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