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Comet 29P/Schwassmann-Wachmann

Epoch 2004 July 14.0 TT = JDT 2453200.5

T 2004 July 10.83344 TT

T » SO

From 2461 observations 1902-2002, mean residual 0”.94.

5. 1235812
0. 06726259
5.9880719
0. 0441696
14. 65

Peri.
Node
Incl.

(2000. 0)
48. 95650
312. 71566
9. 39207

Comet P/2005 Y2 (McNaught)

Epoch 2004 Dec. 21.0 TT = JDT 2453360.5

T 2004 Dec. 27.93046 TT

DO Y SO

Comet 136P/Muel ler
Epoch 2007 Oct. 27.0 TT = JDT 2454400.5

3. 3547953
0. 06254465
6. 2855399
0.4662678

Peri.
Node
Incl.

(2000. 0)
194. 57332
94. 62266
19. 17949

15.76 (P = +/- 0.02 day)
From 138 observations 2003 May 30-2009 Jan. 2, mean residual 0”.67

T 2007 Oct. 22.21942 TT

o}

n
a
€
P
F

2. 9606506
0. 11502207
41874399
0. 2929688
8.57

Peri.
Node
Incl.

(2000. 0)

224. 86267

137. 56248
9.42735

P
+0. 99214576
-0. 02847811
+0. 12180227

P
+0. 31487947
-0. 83462042
-0. 45195095

P
+0. 99267553
+0. 07833218
-0.09197476

rom 220 observations 1990-2008, mean residual 0”.86

Muraoka

Q
-0. 03564782
+0. 86898897
+0. 49354575

Muraoka
Q

+0. 89085405
+0. 42417292
-0. 16265421

Muraoka
Q

-0. 04877383
+0. 95635992
+0. 28809168

Nongravitational

parameters Y1 = -0.42 +/- 0.34, Y2 = -0. 0058 +/- 0.0063.

Comet 139P/Vaisala-Oterma
Epoch 2008 Apr. 4.0 TT = JDT 2454560.5

T 2008 Apr. 19.34208 TT Muraoka
g 3.4028382 (2000. 0) P Q
n 0.10270122 Peri. 165.52004 +0. 66930008 -0. 74211756
a 4.5159833 Node 242.45276 +0. 67757524 +0. 62955502
S 8.%364901 Incl. 2. 32966 +0. 30484291 +0. 23004781

From 269 observations 1939-2008, mean residual 0”.70.

Comet 205P/Giacobini
Epoch 2008 Sept. 11.0 TT = JDT 2454720.5

T 2008 Sept. 10.04145 TT Muraoka

g 1.5264494 (2000. 0) P

n 0.14800415 Peri. 154.21815 +0. 89772870 +0. 44054543

a 3.5395941 Node 179. 63000 -0. 43589648 +0. 88880273

S 2.2287502 Incl. 15. 30458 -0. 06385483 +0. 12629105
From 1278 observations 1896-2009, mean residual 0”.80. Nongravitational

Comet G/2007 S2 (Lemmon)
Epoch 2008 Sept.

parameters A1 = +1.28 +/- 0.01, A2 = +0.0319 +/- 0.0001.

11.0 TT = JDT 2454720.5

T 2008 Sept. 14.76617 TT Muraoka

g 5.5579802 (2000. 0) P

n 0.02218445 Peri. 210.45767 -0. 81635503 -0. 51563870
a 12.5440253 Node 296.25219 +0. 57092049 -0. 65242123
e 0.5569221 Incl. 16. 86249 +0. 08725973 -0. 55539470
P 44.43 (dP = +/- 0.49 day)

From 260 observations 2007 Sept. 25-2009 Jan. 7, mean residual 0”.48.

Comet G/2006 OF2 (Broughton)
Epoch 2008 Sept. 11.0 TT = JDT 2454720.5

T 2008 Sept. 15.68342 TT Muraoka
a 2.4314481 (2000. 0) P Q
z -0.0003529 Peri. 95.61183 +0. 49677372 -0. 80146819
+/-0. 0000004 Node 318.50800 +0. 45177901 +0. 56638185
e 1.0008581 Incl. 30. 17047 +0. 74102064 +0. 19199047

From 3123 observations 2006 June 23-2009 Jan. 8, mean residual 0”.52.
orig. 1/a = +0.0000145, fut. 1/a = -0.0006716



Comet 147P/Kushida-Muramatu

Epoch 2008 Sept.

11.0 TT = JDT 2454720.5

T 2008 Sept. 22.88689 TT Muraoka

g 2.7569593 (2000. 0) P Q

n 0.13269182 Peri. 346.86087 +0. 16281326 -0. 98579530

a 3.8069159 Node 93. 75766 +0. 90893461 +0. 13360260

S 9.%;58024 Incl. 2.36776 +0. 38383553 +0. 10177411
From 49 observations 1999-2008, mean residual 17.11. Nongravitational

parameters Y1 = +2.27 +/- 1.03, Y2 = +1.1385 +/- 0.4533, Y3 = +0.23 +/- 0. 05.

Comet G/2008 A1 (McNaught)
Epoch 2008 Sept. 11.0 TT = JDT 2454720.5

T 2008 Sept. 29.12736 TT Muraoka
g 1.0730640 (2000. 0) P Q
z -0.0001781 Peri. 348.47713 +0. 10874025 +0. 15326132
+/-0. 0000024 Node 277.88377 -0. 81496458 -0. 55202183
e 1.0001911 Incl. 82.54912 -0. 56921726 +0. 81962361

From 742 observations 2008 Jan. 10-2009 Jan. 2, mean residual 0”.53.
Nongravitational parameters Al = +5.28 +/- 0.05, A2 = +0.4244 +/- 0.0376
orig. 1/a = +0.0001029, fut. 1/a = +0.0003110

Comet 187P/LINEAR
Epoch 2008 Oct. 21.0 TT = JDT 2454760.5

T 2008 Oct. 6.56992 TT Muraoka

g 3.6931128 (2000. 0) P Q

n 0.10489935 Peri. 131.99255 -0. 41876720 +0. 88101632
a 4.4526736 Node 112.00144 -0. 88746452 -0. 34568221
S 8.1505853 Incl. 13.73246 -0. 19245976 -0. 32297685
From 160 observations 1999-2008, mean residual 0”.72.

Comet C/2008 X3 (LINEAR)

Epoch 2008 Oct. 21.0 TT = JDT 2454760.5

T 2008 Oct. 10.58136 TT Muraoka

g 1.9020000 (2000. 0) p

n 0.00342054 Peri. 140.79677 -0. 62167209 -0.70213918
a 43.6254455 Node 337.75029 +0. 25294095 +0. 23951792
e 0.9564016 Incl.  66.47231 +0. 74131281 -0. 67054585

P 288.14 (dP = +/- 222.5 days)
From 102 observations 2008 Dec. 4-2009 Jan. 31, mean residual 0”.70.

Comet P/2001 CV8 (LINEAR)
Epoch 2008 Oct. 21.0 TT = JDT 2454760.5

T 2008 Oct. 11.22373 TT
2.1599329
0. 12867206 Peri
3. 8857949 Node
0.4441464 Incl

T Y SO

From 135 observations 2001 Feb

Comet 172P/Yeung
Epoch 2008 Oct. 21.0 TT = JDT 2454760.5

(2000. 0)

151. 62378

359. 89267
9. 03542

7.66 (dP = +/- 0.09 day)

T 2008 Oct. 12.83539 TT
a 2.2404665

n 0.14983753 Peri
a 3.5106616 Node
e 0.3618108 Incl.
P 6.58

From 306 observations 1993-2008, mean residual 0”.57

Comet P/2008 Q2 (Ory)

Epoch 2008 Oct. 21.0 TT = JDT 2454760.5

(2000. 0)
178.99782
40. 08835
11. 51801

T 2008 Oct. 19.00119 TT

a 1.3823265 (2000. 0)

n 0.16883959 Peri. 329.58224
a 3.2420511 Node 60. 70920
e 0.5736259 Incl. 2. 75523
E 5.84 (dP = +/- 0.03 day)

P
-0. 87896506
+0. 40245361
+0. 255683494

1-May 16, mean residual

P
-0. 77597180
-0. 58009830
-0. 24769685

P
+0. 86296041
+0. 47272042
+0. 17842289

Muraoka

-0. 47688608
-0.74144478
-0. 47205857

0”. 76.

Muraoka

+0. 61752221
-0. 61860082
-0. 48579763

Muraoga

-0. 50352928
+0. 77528252
+0. 38130733

rom 977 observations 2008 Aug. 27-2009 Jan. 4, mean residual 0”.50.



Comet P/2008 QP20 (LINEAR-Hill)

Epoch 2008 Oct. 21.0 TT = JDT 2454760.5

T 2008 Nov. 2.69726 TT

Muraoka

qa 1.7231372 (2000. 0) P Q

n 0.15115111 Peri. 72.03865 +0. 79166568 -0. 60607627
a 3.4902925 Node 325.15184 +0. 49702073 +0. 71223232
e 0.5063058 Incl. 7.74976 +0. 356529683 +0. 35411392
P 6.52 (dP = +/- 0.03 day)

From 422 observations 2008 Aug. 25-2009 Jan. 1, mean residual 0”.54.
Comet 207P/NEAT

Epoch 2008 Oct. 21.0 TT = JDT 2454760.5

T 2008 Nov. 6.25526 TT Muraoka

g 0.9441498 (2000. 0) P Q

n 0.12857975 Peri. 271.17336 -0. 36661761 -0. 92828899
a 3.8876546 Node 200. 67442 +0. 90823747 -0. 34259389
S 9.%?71415 Incl.  10. 15005 +0. 20173305 -0. 14459938
From 95 observations 2000-2008, mean residual 0”.76

Comet G/2007 G1 (LINEAR)

Epoch 2008 Nov. 30.0 TT = JDT 2454800.5

T 2008 Nov. 16.31521 TT Muraoka

g 2.6470944 (2000. 0) P Q

z -0.0006498 Peri. 223.98422 -0. 11749596 +0. 15314167
+/-0. 0000006 Node 78. 99511 -0. 37543701 +0. 90785876
e 1.0017200 Incl.  88.33076 -0. 91937030 -0. 39030770

From 1771 observations 2007 Apr. 10-2008 Oct. 24, mean residual 0”.53.
orig. 1/a = +0.0002479, fut. 1/a = +0.0001684

Comet G/2008 R3 (LINEAR)
Epoch 2008 Nov. 30.0 TT = JDT 2454800.5

T 2008 Nov. 22.49584 TT

(2000. 0)
84.16223
270. 55261
43.23786

g 1.9090221

n 0.01246864 Peri

a 18.4185992 Node

e 0.8963536 Incl

P 79.05 (dP = +/- 20.2 days)

From 448 observations 2008 Sept. 7-Dec

Comet 150P/LONEOS

Epoch 2008 Nov. 30.0 TT = JDT 2454800.5

P
+0. 72568517
-0. 35797723
+0. 58756560

Muraoka
Q

+0. 06450077
+0. 88562170
+0. 45990634

30, mean residual 07.48

T 2008 Nov. 26.00060 TT Muraoka

g 1.7676926 (2000. 0) P Q

n 0.12834699 Peri. 245.67082 -0. 88079020 -0.35171666
a 3.8923533 Node 272.42919 +0. 45904982 -0. 79844608
S 9.2@58550 Incl.  18.50025 -0. 11611151 -0. 48865043
From 261 observations 1978-2008, mean residual 0”.53.

Comet G/2007 M2 (Catalina)

Epoch 2008 Nov. 30.0 TT = JDT 2454800.5

T 2008 Dec. 8.58229 TT Muraoka

g 3.5409984 (2000. 0) P

z +0.0002419 Peri. 220.67150 -0. 76246238 +0. 64533920
+/-0. 0000019 Node 357.28488 +0. 19504448 +0. 16030155
e 0.9991433 Incl.  80.95153 -0. 61693498 -0. 74688736

From 321 observations 2007 June 20-2008 Dec. 26, mean residual 0”. 61
orig. 1/a = +0.0005840, fut. 1/a = +0.0009608

Comet 204P/L INEAR-NEAT
Epoch 2008 Nov. 30.0 TT = JDT 2454800.5

T 2008 Dec. 9.26776 TT Muraoka

g 1.9402274 (2000. 0) P

n 0.14049055 Peri. 355.03755 -0. 24489951 -0. 96348111
a 3.6646962 Node 109. 10652 +0. 89344046 -0. 26764410
S 9.3;05626 Incl. 6. 58121 +0. 37654796 +0. 00841329
From 506 observations 2001-2008, mean residual 0”.73.



Comet 210P/Cristensen
Epoch 2008 Nov. 30.0 TT = JDT 2454800.5

T 2008 Dec. 19.97210 TT

a 0.5349292 (2000. 0) P

n 0.17403181 Peri. 345.77905 +0. 17549765
a 3.1772420 Node 93. 88713 +0. 91968803
e 0.8316372 Incl.  10.21541 +0. 35124706
P 566 (dP = +/- 0.012 day)

From 224 observations 2003-2008, mean residual 0”.79.

Comet P/2008 T4 (Hill)
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5
T 2008 Dec. 23.96238 TT

a 2.5117973 (2000. 0) P

n 0.10509299 Peri. 1.26188 +0. 69544200
a 4.4472024 Node  44.68319 +0. 65831724
e 0.4351961 Incl. 6. 32660 +0. 28806047
P 9.38 (dP = +/- 0.11 day)

Muraoka

Q
-0. 96844839
+0. 09715262
+0. 22949747

Muraoka
Q

-0. 71439206
+0. 59017449
+0. 37594954

From 224 observations 2008 Sept. 28-Dec. 30, mean residual 0”.57.

Comet G/2008 Q1 (Maticic)
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5
T 2008 Dec. 30.11523 TT

a 2.9592393 (2000. 0) P

z +0.0016563 Peri. 104.47645 -0.17165115
+/-0. 0000107 Node 9. 30903 -0. 79517378
e 0.9950986 Incl. 118.62679 +0. 58157935

Muraoka
Q

-0.97487227
+0. 056201952
-0. 21660567

From 549 observations 2008 Aug. 18-Nov. 20, mean residual 0. 46.

orig. 1/a = +0.0017400, fut

Comet 214P/LINEAR
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5
T 2009 Jan. 5.61484 TT

1/a = +0.0018045

a 1.8437332 (2000. 0) P

n 0.14392861 Peri. 190.26845 -0. 99839859
a 3.6061016 Node  348. 25905 +0. 04779546
e 0.4887185 Incl.  15.21327 -0. 03026306
P 6.85 (dP = +/- 0.005 day)

From 114 observations 2002 Feb. 7-2009 Feb. 1,

Comet G/2007 N3 (Lulin)
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5

T 2009 Jan. 10.64031 TT

a 1.2122646 (2000. 0) P

z +0.0000153 Peri. 136.86664 -0. 92920618
+/-0. 0000009 Node  338. 53961 -0. 34631740
e 0.9999815 Incl. 178.37359 -0. 12899665

From 1525 observations 2007 July 11-2008 Dec. 25, mean residual 07.45

orig. 1/a = +0.0000308, fut

Comet P/2008 Y3 (McNaught)
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5

1/a = +0.0008259

T 2009 Jan. 11.90957 TT

a 4.4343160 (2000. 0) P

n 0.04333324 Peri. 238.27130 -0. 59302689
a 8.0276532 Node  262.93557 +0. 76568131
e 0.4476199 Incl.  38.81380 -0. 24910086
P 22.74 (dP = +/- 0.91 day)

From 92 observations 2007 Dec

Comet G/2008 G1 (Gibbs)
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5

T 2009 Jan. 12.08821 TT

a 3.9895386 (2000. 0) P

z +0.0027097 Peri.  63.72287 -0. 20349274
+/-0. 0000063 Node  215.91752 -0. 77548437
e 0.9891896 Incl.  72.85683 +0. 59767441

Muraoka
Q

-0. 01868039
-0. 78349364
-0.62111895

mean residual 0”.62.

Muraoka
Q

-0. 36941582
+0. 86061038
+0. 35054490

Muraoka

-0.51126687
-0. 59708212
-0.61814167

18-2009 Jan. 29, mean residual 0”.54.

Muraoka

+0. 80272436
+0. 21735699
+0. 555632831

From 160 observations 2008 Apr. 7-Aug. 27, mean residual 0. 61

orig. 1/a = +0.0037869, fut. 1/a = +0.0036036



Comet 68P/Klemola
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5

T 2009 Jan. 20.96931 TT Muraoka

g 1.7590312 (2000. 0) P Q

n 0.09101490 Peri. 153.97851 +0. 86059966 +0. 50903887

a 4.8947186 Node 175.32978 -0. 49446400 +0. 84256027

S 18.23106267 Incl. 11. 14418 -0.12195728 +0. 17598756
From 510 observations 1965-2008, mean residual 0”.78. Nongravitational

parameters A1 = +0.06 +/- 0.01, A2 = —0.0023 +/- 0.0000.

Comet 195P/Hill
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5

T 2009 Jan. 21.09031 TT Muraoka
a 4.4385771 (2000. 0) P Q
n 0.05977248 Peri. 249.61841 -0. 51732556 -0. 67236790
a 6.4784112 Node  243.24963 +0. 81813929 -0. 57004363
S 12.2548664 Incl. 36. 36180 -0. 25104255 -0.47219876

From 163 observations 1993-2008, mean residual 0”. 61

Comet P/2008 Y2 (Gibbs)
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5

T 2009 Jan. 22.40701 TT Muraoka

g 1.6384369 (2000. 0) P Q

n 0.14489719 Peri. 162.34102 -0. 68617067 -0. 72482773
a 3.5900134 Node 330.89323 +0. 65120188 -0.57431102
e 0.5436126 Incl. 7.27518 +0. 32420044 -0. 38051493
P 6.80 (dP = +/- 0.31 day)

From 132 observations 2008 Dec. 1-2009 Feb. 1, mean residual 0”.47.

Comet P/2008 WZ96 (LINEAR)
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5

T 2009 Jan. 23.94105 TT Muraoka

g 1.6460244 (2000. 0) P Q

n 0.16053383 Peri. 337.63773 +0. 79880488 -0. 59253997
a 3.3529341 Node 59.11654 +0. 56865826 +0. 68732795
e 0.5090794 Incl. 6. 95746 +0. 19631235 +0. 42009127
P 6.14 (dP = +/- 2.90 days)

From 97 observations 2008 Nov. 30-2009 Feb. 1, mean residual 0”.43.

Comet P/2002 JN16 (LINEAR)
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5

T 2009 Jan. 25.09504 TT Muraoka

g 1.7836997 (2000. 0) P Q

n 0.15188765 Peri. 39. 69881 -0. 01435948 +0. 98831712
a 3.4789998 Node 230. 03364 -0. 96032320 -0. 05590094
e 0.4872953 Incl. 11. 41866 -0. 27851957 +0. 14178984
P 6.49 (dP = +/- 0.06 day)

From 153 observations 2002 Apr. 14-Sept. 1, mean residual 0”.56

Comet 144P/Kushida
Epoch 2009 Jan. 9.0 TT = JDT 2454840.5

T 2009 Jan. 26.85978 TT Muraoka

g 1.4390171 (2000. 0) P Q

n 0.12965516 Peri. 216.09668 -0. 20067691 -0. 97748298

a 3.8661276 Node  245.56052 +0. 91477607 -0. 16313940

S 9.2677885 Incl. 4.10917 +0. 35059024 -0. 13383783
From 983 observations 1994-2008, mean residual 0”.54. Nongravitational

parameters A1 = +0.86 +/- 0.04, A2 = —0.0455 +/- 0.0012.

Comet P/2003 03 (LINEAR)
Epoch 2009 Feb. 18.0 TT = JDT 2454880.5

T 2009 Jan. 29.99255 TT Muraoka

g 1.2467431 (2000. 0) P Q

n 0.18015366 Peri. 0.69070 +0. 95198329 +0. 30264562
a 3.1048503 Node 341.48956 -0. 28158014 +0. 80634096
e 0.5984531 Incl. 8. 36555 -0.12016838 +0. 50815341
P 547 (dP = +/- 0.06 day)

From 260 observations 2003 July 30-Dec. 15, mean residual 0”.65



Comet 47P/Ashbrook—Jackson
Epoch 2009 Feb. 18.0 TT = JDT 2454880.5

T 2009 Jan. 31.97006 TT Muraoka

a 2.7990778 (2000. 0) P Q

n 0.11822759 Peri. 357.68617 +0. 99572918 +0. 09155359

a 4.1114039 Node 356.98265 -0. 08066286 +0. 80009666

S g.3191917 Incl. 13. 05270 -0. 04490984 +0. 59284338
From 1248 observations 1948-2008, mean residual 0”.88. Nongravitational

parameters A1 = +0.15 +/- 0.01, A2 = —0.0044 +/- 0.0001.

Comet P/2009 B1 (Boattini)
Epoch 2009 Feb. 18.0 TT = JDT 2454880.5

T 2009 Feb. 6.20698 TT Muraoka

a 2.4265491 (2000. 0) P Q

n 0.05697717 Peri. 128.59566 +0. 35463114 -0. 87264880
a 6.6886038 Node  297.43926 +0. 69622342 +0. 48613424
e 0.6372114 Incl.  22.22828 +0. 62410713 -0. 04644973
P 17.30 (dP = +/- 5.84 days)

From 83 observations 2008 Nov. 18-2009 Feb. 1, mean residual 0”.63.
Comet 202P/Scotti

Epoch 2009 Feb. 18.0 TT = JDT 2454880.5

T 2009 Feb. 7.00968 TT Muraoka

g 2.5270533 (2000. 0) P Q

n 0.13430702 Peri. 255.55547 -0. 00220798 -0. 99995150
a 3.7763327 Node 194.58119 +0. 93154010 +0. 00143342
S 9.%208181 Incl. 2.18492 +0. 36363191 -0. 00974379
From 271 observations 1929-2008, mean residual 0”.64.

Comet P/2008 Y1 (Boattini)

T 2009 Feb. 25.1721 TT Muraoka

q 1.270864 (2000. 0) P Q

n 0.0949208 Peri. 162.4405 +0. 4631111 -0. 8734101
a 4.759505 Node 259. 7451 +0. 7936926 +0. 4843148
S 18.:7))32984 Incl. 8.8039 +0. 3944364 +0. 0509306

From 132 observations 2008 Dec. 22-2009

Comet 14P/Wolf

Epoch 2009 Feb

18.0 TT = JDT 2454880.5

Jan. 22, mean residual 0”.59.

T 2009 Feb. 27.25236 TT Muraoka

a 2.7241244 (2000. 0) P Q

n 0.11277499 Peri. 158.98857 +0. 98407254 +0. 02164638
a 4.2428809 Node 202.11929 -0. 01356339 +0. 99880804
S g.§g79541 Incl. 27.94340 +0. 17724919 -0. 04374854
From 180 observations 1950-2008, mean residual 0”. 71

Comet 67P/Churyumov-Gerasimenko

Epoch 2009 Feb. 18.0 TT = JDT 2454880.5

T 2009 Feb. 28.36421 TT Muraoka

g 1.2465135 (2000. 0) P

n 0.15286135 Peri. 12. 69847 +0. 45687140 -0. 88453391
a 3.4642103 Node 50. 19812 +0. 80503775 +0. 36611641
S g.gg01738 Incl. 7. 04087 +0. 37839496 +0. 28906493
From 1677 observations 1988-2008, mean residual 0”.70. Nongravitational

Epoch 2009 Feb

parameters A1 = +0.12 +/- 0.00, A2 = +0.0104 +/- 0.0001.
Comet 59P/Kearns—Kwee

18.0 TT = JDT 2454880.5

T 2009 Mar. 7.64108 TT Muraoka

g 2.3555569 (2000. 0) P

n 0.10368535 Peri. 127.53143 +0. 15619253 -0. 98057594

a 4.4873621 Node 313.03646 +0. 84729321 +0. 19474615

S 8.@?50687 Incl. 9.34111 +0. 50763975 -0. 02334028
From 680 observations 1981-2008, mean residual 0”.73. Nongravitational

parameters A1 = +0.83 +/- 0.06, A2 = —0.2373 +/- 0.0005.
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Comet P/2008 J3 (McNaught)
Epoch 2009 Mar. 30.0 TT = JDT 2454920.5

T 2009 Mar. 10.72946 TT

a 2.2871140 (2000. 0)

n 0.12836692 Peri. 4.40988
a 3.8919505 Node 9. 85622
e 0.4123476 Incl.  25.39957
P 7.68 (dP = +/- 0.06 day)

P
+0. 97043398
+0. 20625360
+0. 12536884

Muraoka

Q
-0. 22992836
+0. 63195812
+0. 74010938

From 159 observations 2008 May 10-Dec. 28, mean residual 0. 68.

Comet C/2009 B2 (LINEAR)

T 2009 Mar. 10.76090 TT Muraoka
q 2.327832 (2000. 0) P Q
Peri. 193.9542 -0. 9900540 -0. 0612969
Node 18. 9054 -0. 0583440 +0. 9979340
1.0 Incl. 156.9937 -0. 1280196 +0. 0192450

e )
From 27 observations 2009 Jan. 29-31, mean residual 0”.73

Comet 18D/Perrine-Mrkos [Orbit 1]
Epoch 2009 Mar. 30.0 TT = JDT 2454920.5

P
+0. 86556616
+0. 40533719
+0. 29410369

T 2009 Mar. 12.59761 TT

g 1.7760519 (2000. 0)

n 0.11537115 Peri. 151.93694

a 4.1789891 Node 236.87481

e 0.5750044 Incl.  13.34702

P 8.54

From 27 observations 1955-1969, mean residual 0. 32.

Muraoka

Q
-0. 46197242
+0. 87298504
+0. 156645637

Nongravitational

parameters Al = +1.15 +/- 0.24, A2 = —0. 4481 +/- 0.0116

Comet P/2002 Q1 (Van Ness)
Epoch 2009 Mar. 30.0 TT = JDT 2454920.5

T 2009 Mar. 22.60762 TT

g 1.5512631 (2000. 0)

n 0.14681191 Peri. 185.02572
a 3.5b87313 Node 174.00104
e 0.5640966 Incl. 36. 28335
P 6.71 (dP = +/- 1.30 days)

From 57 observations 2002 Aug. 17-Oct

Comet 145P/Shoemaker-Levy
Epoch 2009 Mar. 30.0 TT = JDT 2454920.5

T 2009 Mar. 26.59962 TT

g 1.8913363 (2000. 0)

n 0.11740803 Peri. 10.13902

a 4.1305149 Node 26. 90301

e 0.5421064 Incl.  11.29930

P 8.39

From 158 observations 1991-2008, mean residual 0”.72.

P
+0. 99808050
-0.01046168
-0. 06103982

Muraoka
Q

-0.00320112
+0. 975659577
-0. 21955100

14, mean residual 17.12.

P
+0. 79973782
+0. 53618001
+0. 27005633

Muraoka
Q

-0. 59376715
+0. 63999637
+0. 48769378

Nongravitational

parameters A1 = -0.07 +/- 0.16, A2 = -0.0216 +/- 0.0017

Comet 199P/Shoemaker
Epoch 2009 Mar. 30.0 TT = JDT 2454920.5
T 2009 Apr. 9.86452 TT

a 2.9353841 (2000. 0)

n 0.06762228 Peri. 191.92866
a 5.9668190 Node 92.94816
e 0.5080487 Incl.  24.76253
P 14.58

From 511 observations 1994-2008, mean residual 0”. 66

Comet 209P/L INEAR
Epoch 2009 Mar. 30.0 TT = JDT 2454920.5

T 2009 Apr. 15.97435 TT
a 0.9137062 (2000. 0)
0.19574072 Peri. 149.72947
2.9377529 Node 66. 44968
Incl.  19.14793

n

a

e 0.6889779
E 5.04

rom 371 observations 2004-2008, mean residual 0”.42.
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P
+0. 23776189
-0. 85318720
-0. 46426382

P
-0. 78160955
-0. 61759398
-0. 08754533

Muraoka
Q

+0. 87663622
+0. 39432528
-0. 27571090

Muraoka
Q

+0. 54650991
-0. 61036802
-0. 57339148



Comet 18D/Perrine-Mrkos [Orbit 2]
Epoch 2009 Mar. 30.0 TT = JDT 2454920.5
T 2009 Apr. 17.28332 TT

a 1.6361380 (2000. 0) P

n 0.12582765 Peri. 156.80479 +0. 80604410
a 3.9441370 Node  238.06744 +0. 48732792
S 9.3351721 Incl.  16.87014 +0. 33586369

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

Comet P/2008 02 (McNaught)
Epoch 2009 May 9.0 TT = JDT 2454960. 5
T 2009 Apr. 21.57023 TT

aq 3.8038321 (2000. 0) P

n 0.10347347 Peri.  27.45918 +0. 98964701
a 4.493485]7 Node  325.86012 -0. 14188888
e 0.1534785 Incl. 9.51849 +0. 02159474
P 9.53 (dP = +/- 0.09 day)

Muraoka

Q
-0. 53817792
+0. 83963858
+0. 07329108

Muraoka
Q

+0. 10947997
+0. 84360719
+0. 52568150

From 325 observations 2008 July 28-Dec. 20, mean residual 0”.56

Comet 2003 WY25 = ? D/1819 W1 (Blanpain) [Orbit 1]
Epoch 2009 May 9.0 TT = JDT 2454960. 5
T 2009 Apr. 30.18720 TT

a 0.9651962 (2000. 0) P

n 0.18500078 Peri. 9. 80491 +0. 19556842
a 3.0503781 Node 68. 96627 +0. 89266464
S 2.2335815 Incl. 5. 89549 +0. 40608230

Muraoka
Q

-0. 97599276
+0. 13668233
+0. 16957617

From 262 observations 2003 Oct. 25-2004 Mar. 20, mean residual 0”.67

Comet ? D/1819 W1 (Blanpain) = ? 2003 WY25 [Orbit 3]
Epoch 2009 May 9.0 TT = JDT 2454960. 5
T 2009 Apr. 30.54855 TT

Nongravitational parameters A1 = +0.08 +/- 0.02, A2 = -0.0193 +/- 0. 0003.

Comet 211P/Hill
Epoch 2009 May 9.0 TT = JDT 2454960. 5
T 2009 May 7.76582 TT

a 2.3623362 (2000. 0) P

n 0.14635413 Peri. 438812 -0. 52156397
a 3.5661483 Node  117.29491 +0. 77263244
e 0.3375665 Incl.  18.87341 +0. 36195323
P 6.73 (dP = +/- 0.04 day)

Muraoka
Q

-0. 97599447
+0. 13667478
+0. 16957242

g 0.9651312 (2000. 0) p

n 0.18497573 Peri. 9.80710 +0. 19556033

a 3.0506535 Node 68. 96457 +0. 89266450

S g.gg36313 Incl. 5. 89551 +0. 40608650

From 282 observations 1819-2004, weighting mean residual 17.01

Muraoka
Q

-0. 80332860
-0. 58762065
+0. 09677363

From 120 observations 2003 Mar. 24-2008 Dec. 27, mean residual 0”.56

Comet 137P/Shoemaker-Levy
Epoch 2009 May 9.0 TT = JDT 2454960. 5
T 2009 May 13.56695 TT

a 1.9152835 (2000. 0) P

n 0.10320196 Peri. 140.81147 +0. 96876743
a 4.5013635 Node  233.12106 +0. 20089155
S 8.2;45104 Incl. 4.85367 +0. 14536935

From 86 observations 1990-2001, mean residual 0. 63.

Comet 22P/Kopff
Epoch 2009 May 9.0 TT = JDT 2454960. 5
T 2009 May 25.42122 TT

qg 1.5775876 (2000. 0) p

n 0.15299251 Peri. 162.81609 +0. 23794267
a 3.4622302 Node 120. 89826 -0. 90052987
S 2.2143435 Incl. 4.72393 -0. 36390829
From 792 observations 1994-2008, mean residual 0”. 85.

Muraoka
Q

-0. 23855595
+0. 91504546
+0. 325624277

Muraoka
Q

+0. 96870504
+0. 24728560
+0. 02145649

Nongravitational

parameters A1 = +0.05 +/- 0.01, A2 = —0.0823 +/— 0.0004.
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Comet 143P/Kowal-Mrkos
Epoch 2009 June 18.0 TT = JDT 2455000.5
T 2009 June 12.19748 TT

aq 2.5381997 (2000. 0) P

n 0.11051270 Peri. 320.76037 -0. 89588148
a 4.3005887 Node  245. 36838 -0. 38428630
S g.3898018 Incl. 4.68992 -0. 22298074

From 136 observations 1984-2008, mean residual 0”.63.

Comet G/2008 T2 (Cardinal)
Epoch 2009 June 18.0 TT = JDT 2455000.5
T 2009 June 13.24224 1T

a 1.2022448 (2000. 0) P

z -0.0000475 Peri. 215.86942 -0. 76757896
+/-0. 0000075 Node  309.67815 +0. 57571157
e 1.0000572 Incl.  56.30410 -0. 28174232

From 508 observations 2008 Oct. 6-2009 Feb. 1,
orig. 1/a = +0.0000419, fut. 1/a = +0.0003056

Comet 64P/Swift-Gehrels
Epoch 2009 June 18.0 TT = JDT 2455000.5
T 2009 June 14.29629 TT

g 1.3770129 (2000. 0) p

n 0.10551095 Peri.  96.30508 +0. 78774466
a 4.4354501 Node  300.74117 +0. 48554939
S 8.2295438 Incl. 8.95148 +0. 37907801
From 58 observations 1973-2001, mean residual 0”.83.

Muraoka

Q
+0. 43803246
-0. 84791963
-0. 29859649

Muraoka
Q

+0. 02809739
-0. 40892116
-0.91213706

mean residual 0”.54.

Muraoka
Q

-0. 60130984
+0. 73971240
+0. 30207953

Nongravitational

parameters A1 = +0.24 +/- 0.02, A2 = +0.0254 +/- 0.0004.

Comet P/2003 A1 (LINEAR)
Epoch 2009 June 18.0 TT = JDT 2455000.5
T 2009 June 16.14821 TT

a 1.9165254 (2000. 0) P

n 0.13139961 Peri. 340.26412 +0. 74784450
a 3.8318339 Node 54. 07595 +0. 66318160
e 0.4998412 Incl.  44.33421 +0. 03031124
P 7.50 (dP = +/- 0.72 day)

From 144 observations 2003 Jan. 5-Apr. 6, mean residual

Comet P/2003 H4 (LINEAR)
Epoch 2009 June 18.0 TT = JDT 2455000.5
T 2009 June 22.41175 TT

a 1.7014500 (2000. 0) P

n 0.16160890 Peri.  10.60385 -0. 54621082
a 3.3380476 Node  226. 74374 -0. 78952854
e 0.4902859 Incl.  18.15179 -0. 27981854
P 6.10 (dP = +/- 0.06 day)

Muraoka
Q

-0. 34707884
+0. 35165034
+0. 86941263

0”. 62.

Muraoka

+0. 80633408
-0. 58607089
+0. 07966341

From 221 observations 2003 Apr. 29-Aug. 2, mean residual 0”.58.

Comet G/2008 Q3 (Garradd)
Epoch 2009 June 18.0 TT = JDT 2455000.5
T 2009 June 23.09508 TT

a 1.7984619 (2000. 0) P

z +0.0001242 Peri. 340.85186 -0. 56415550
+/-0. 0000229 Node  219.73759 -0. 650563940
e 0.9997767 Incl. 140.70614 —0. 50845556

Muraoka

-0. 71960064
+0. 08544324
+0. 68911129

From 49 observations 2008 Aug. 27-Nov. 30, mean residual 0”.58.

orig. 1/a = +0.000237, fut. 1/a = +0.000697

Comet G/2006 W3 (Christensen)
Epoch 2009 June 18.0 TT = JDT 2455000.5
T 2009 July 6.65809 TT

a 3.1261926 (2000. 0) P

z -0.0000141 Peri. 133.51909 +0. 67604958
+/-0. 0000005 Node  113.57291 -0. 64879741
e 1.0000442 Incl. 127.07376 +0. 34931202

From 1994 observations 2006 Oct. 29-2008 Dec. 27, mean residual 0”.50

orig. 1/a = +0.0003753, fut. 1/a = +0.0002430
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Muraoka

-0. 09047761
-0. 54356092
-0. 83447907



Comet 77P/Longmore
Epoch 2009 June 18.0 TT = JDT 2455000.5

T 2009 July 7.85302 TT Muraoka

g 2.3103257 (2000. 0) P Q

n 0.14433829 Peri. 196.69525 -0. 85822314 +0. 50214210

a 3.5992748 Node 14. 91654 -0. 41095902 -0. 54812145

S 2.3381136 Incl. 24.39839 -0. 30751540 -0. 66889177
From 296 observations 1975-2008, mean residual 0”.85. Nongravitational

parameters A1 = +0.05 +/- 0.05, A2 = —0.0468 +/- 0.0011

Comet 116P/Wild
Epoch 2009 July 28.0 TT = JDT 2455040.5

T 2009 July 18.88242 TT Muraoka

a 2.1747870 (2000. 0) P Q

n 0.15199097 Peri. 173.60332 -0. 96747502 +0. 25195369

a 3.4774231 Node 21.03180 -0. 23479548 -0.86111318

S 2.2;45981 Incl. 3.61282 -0. 09414443 -0. 44159192
From 949 observations 2001-2008, mean residual 0”.72. Nongravitational

parameters Y1 = -0.82 +/- 0.12, Y2 = -0. 3294 +/- 0.0208.

Comet C/2008 P1 (Garradd)
Epoch 2009 July 28.0 TT = JDT 2455040.5

T 2009 July 22.91625 TT Muraoka
a 3.8962403 (2000. 0) P Q
z -0.0004543 Peri.  11.85813 +0. 98146620 -0.18812154
+/-0. 0000084 Node 357.67678 -0. 02839027 +0. 04577977
e 1.0017700 Incl.  64.30864 +0. 18952070 +0. 98107823

From 153 observations 2008 Aug. 13-Dec. 16, mean residual 07.49
orig. 1/a = +0.0001481, fut. 1/a = +0.0002386

Comet P/1999 XB69 (LINEAR)
Epoch 2009 July 28.0 TT = JDT 2455040.5

T 2009 July 25.88109 TT Muraoka

a 1.6521227 (2000. 0) P

n 0.10412673 Peri. 220.32565 -0. 43211211 -0. 88152033
a 4.4746723 Node  256.05288 +0. 86964010 -0. 35145632
e 0.6307835 Incl.  11.30580 +0. 23875768 -0. 315627822
P 9.47 (dP = +/- 0.11 day)

From 56 observations 1999 Nov. 14-2000 May 1, mean residual 07.49.

Comet 74P/Smirnova—Chernykh
Epoch 2009 July 28.0 TT = JDT 2455040.5

T 2009 July 30.31999 TT Muraoka

g 3.5576575 (2000. 0) P

n 0.11559991 Peri. 87.24236 -0. 95634812 -0. 26956627

a 4.1734741 Node 77.10042 +0. 20024321 -0. 88571913

S g.é§75549 Incl. 6.64740 +0. 21284014 -0. 37793603
From 1181 observations 1967-2008, mean residual 0”.82. Nongravitational

parameters Y1 = +0.06 +/- 0.01, A2 = -0.0122 +/- 0.0001.

Comet 24P/Schaumasse

Epoch 2009 July 28.0 TT = JDT 2455040.5

T 2009 Aug. 9.62767 TT

g 1.2139318 (2000. 0) p

n 0.11890431 Peri. 57.99954 -0. 72241688
a 4.0957897 Node 79. 71827 +0. 54579137
S 3.5836147 Incl. 11.72917 +0. 42452988
From 620 observations 1984-2001, mean residual 0”.83.

Muraoga

-0. 66189523
-0. 72345321
-0. 19624006

Nongravitational

parameters A1 = +0.11 +/- 0.01, A2 = -0.0585 +/- 0.0001.

Comet 89P/Russel |

Epoch 2009 Sept. 6.0 TT = JDT 2455080.5

T 2009 Aug. 17.16382 TT

Muraoka
Q

qg 2.2799360 (2000. 0) P

n 0.13322450 Peri. 249.32515 +0. 35605595 +0. 92383941

a 3.7967616 Node 42.38493 -0. 76089909 +0. 37391641

S 9.2895051 Incl. 12. 03142 -0. 54245436 +0. 08189788
From 97 observations 1980-2002, mean residual 0”.80. Nongravitational

parameters A1 = -0.03 +/- 0.21, A2 = -0.0122 +/- 0.0035.
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Comet P/2002 T1 (LINEAR)

Epoch 2009 Sept. 6.0 TT = JDT 2455080.5

T 2009 Aug. 25.47320 TT

Muraoka

a 1.3147544 (2000. 0) P Q

n 0.14165951 Peri. 3.827117 +0. 95190581 -0. 29298273
a 3.6445079 Node 14. 22488 +0. 27053276 +0. 66636802
e 0.6392505 Incl.  21.39641 +0. 14383097 +0. 68564917
P 6.96 (dP = +/- 0.13 day)

From 423 observations 2002 Sept. 29-2003 Jan. 5, mean residual 0”.63.

Comet P/2004 X1 (LINEAR)
Epoch 2009 Sept. 6.0 TT = JDT 2455080.5

T 2009 Sept. 3.34635 TT

Muraoka
Q

a 0.7802076 (2000. 0) P

n 0.20367477 Peri. 345.44517 +0. 99145662 +0. 12996247
a 2.8609563 Node 1.11535 -0. 10890172 +0. 87165675
e 0.7272913 Incl. 5. 14812 -0.07179273 +0. 47257197
P 484 (dP = +/- 0.76 day)

From 86 observations 2004 Dec. 7-2005 Feb. 6, mean residual 0”.72.

Comet P/2001 MD7 (LINEAR)
Epoch 2009 Sept. 6.0 TT = JDT 2455080.5

T 2009 Sept. 8.96070 TT Muraoka

g 1.2239804 (2000. 0) P Q

n 0.12586881 Peri. 246.74446 +0. 95800280 -0. 22223976
a 3.9432771 Node 125.62194 +0. 26560797 +0. 92589791
e 0.6896033 Incl. 12. 88145 -0. 10808812 +0. 30548740
P 7.83 (dP = +/- 0.04 day)

From 363 observations 2001 June 21-2002 Apr

Comet G/2008 N1 (Holmes)
Epoch 2009 Sept. 6.0 TT = JDT 2455080.5

6, mean residual 0”.71

T 2009 Sept. 25.89835 TT Muraoka

g 2.7834891 (2000. 0) P Q

z +0.0010319 Peri. 100.81779 -0. 20616892 -0. 97770645
+/-0. 0000047 Node 357.47194 -0. 73286316 +0. 18123812
e 0.9971278 Incl. 115.51972 +0. 64838720 -0. 10603223

From 458 observations 2008 July 1-Dec. 22, mean residual 0. 48.
orig. 1/a = +0.0011607, fut. 1/a = +0.0012193

Comet C/2007 Q3 (Siding Spring)
Epoch 2009 Oct. 16.0 TT = JDT 2455120.5

T 2009 Oct. 7.25932 TT Muraoka
a 2.2516742 (2000. 0) P Q
z -0.0001155 Peri. 2.09026 -0. 86793648 -0.17826277
+/-0. 0000022 Node  149.41295 +0. 44145176 -0. 70461180
e 1.0002600 Incl.  65.65016 +0. 22761068 +0. 68683666

From 270 observations 2007 Aug. 25-2008 Dec. 27, mean residual 0”.34.
orig. 1/a = +0.0000260, fut. 1/a = +0.0001293

Comet 88P/Howel |

Epoch 2009 Oct. 16.0 TT = JDT 2455120.5

T 2009 Oct. 12.47203 TT Muraoka

g 1.3634833 (2000. 0) P

n 0.17944815 Peri. 235.96201 +0. 38417725 +0. 92104565

a 3.1129828 Node 56. 75643 -0. 81989696 +0. 37216751

S g.2820010 Incl. 4.38163 -0. 42447241 +0. 11474426

From 738 observations 1987-2006, mean residual 0”.79. Nongravitational
parameters Al = +0.40 +/- 0.00, A2 = —0.0554 +/- 0.0001, A3 = +0.13 +/- 0.00.

Comet D/1884 01 (Barnard)

Epoch 2009 Oct. 16.0 TT = JDT 2455120.5

T 2009 Oct. 16.64208 TT Muraoka

g 1.3186990 (2000. 0) P

n 0.18221249 Peri. 339.90914 +0. 68147130 +0. 72811969

a 3.0814180 Node 332.88826 -0. 64740339 +0. 55278365

e 0.5720480 Incl. 9. 31268 -0. 34127075 +0. 40530476

P 541 (P = +/- 2.5 days, orbit in 1884)

From 19 observations 1884 July 26-0ct. 23, mean residual 2”.16.
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Comet 127P/Holt-0lmstead
Epoch 2009 Oct. 16.0 TT = JDT 2455120.5
T 2009 Oct. 21.37147 1T

a 2.1957067 (2000. 0)

n 0.15422790 Peri. 6. 54033
a 3.4437167 Node 13. 68454
e 0.3624021 Incl.  14.32149
P 6.39

From 59 observations 1990-2003, mean residual 0”.76

Comet 107P/ (4015)Wi Ison-Harrington
Epoch 2009 Oct. 16.0 TT = JDT 2455120.5
T 2009 Oct. 22.03940 TT

a 0.9911128 (2000. 0)

n 0.23000227 Peri.  91.24498
a 2.6382420 Node  270.55286
e 0.6243283 Incl. 2.18537
P 429

From 270 observations 1949-2007, mean residual 0”. 66

Comet 54P/de Vico—Swift-NEAT
Epoch 2009 Nov. 25.0 TT = JDT 2455160.5
T 2009 Nov. 28.43113 TT

P
+0. 93918050
+0. 30281563
+0. 16199592

P
+0. 99832666
+0. 00944847
+0. 05704915

P
+0. 99990686
+0. 01069229
+0. 00848228

g 2.1720466 (2000. 0)

n 0.13366008 Peri. 1.91314

a 3.7885082 Node 358. 85299

e 0.4266750 Incl. 6. 06831

P 7.37

From 79 observations 1894-2002, mean residual 17.02.

Muraoka

Q
-0. 33840123
+0. 73563528
+0. 58679242

Muraoka
Q

-0.03134738
+0. 91745064
+0. 39661274

Muraoka
Q

-0.01348318
+0. 87023564
+0. 49245114

Nongravitational

parameters A1 = +0.52 +/- 0.02, A2 = -0.0370 +/— 0.0005.

Comet 169P/NEAT
Epoch 2009 Nov. 25.0 TT = JDT 2455160.5
T 2009 Nov. 30.30441 TT

a 0.6077496 (2000. 0)

n 0.23429347 Peri. 217.95905
a 2.6059291 Node 176.19100
S 2.;?67820 Incl.  11.29984

From 608 observations 1989-2006, mean residual 0”.42.

Comet 100P/Hartley
Epoch 2009 Nov. 25.0 TT = JDT 2455160.5
T 2009 Dec. 6.14716 TT

g 1.9824082 (2000. 0)

n 0.15652686 Peri. 181.70784

a 3.4099143 Node 37. 84480

e 0.4186340 Incl.  25.65421

P 6.30

From 172 observations 1985-2003, mean residual 0”.78.

P
+0. 82677823
+0. 55206600
+0. 10798563

P
-0. 771284237
-0. 57697950
-0. 26421455

Muraoka
Q

-0. 56237739
+0. 80674240
+0. 18137910

Muraoka

+0. 57633443
-0. 46389019
-0.67278861

Nongravitational

parameters Al = +0.24 +/- 0.02, A2 = -0.0022 +/- 0.0009.

Comet P/2004 K2 (McNaught)
Epoch 2010 Jan. 4.0 TT = JDT 2455200.5

T 2009 Dec. 15.50131 TT

a 1.5486292 (2000. 0)

n 0.17935868 Peri. 180.75800
a 3.1140180 Node  150.11803
e 0.5026910 Incl. 8.13271
P 5.50 (dP = +/- 0.05 day)

From 142 observations 2004 May 20-2004 Dec. 11

Comet P/2005 JQ5 (Catalina)
Epoch 2010 Jan. 4.0 TT = JDT 2455200.5
T 2009 Dec. 28.85346 TT

a 0.8230874 (2000. 0)
0. 22315992 Peri. 222.74296
2.6918979 Node 95. 83240
Incl. 5.69537

n
a
e 0.6942353
E 4.42 (dP = +/- 0.04 day)

P
+0. 87350242
-0. 44590070
-0. 19536143

P
+0. 74649348
-0. 58055792
-0. 32511535

Muraoka

+0. 48169077
+0. 84975115
+0. 21423583

mean residual 0”.68.

Muraoga

+0. 65802791
+0. 71660519
+0. 23124938

rom 587 observations 2005 May 6-Dec. 29, mean residual 0. 60.
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Comet 118P/Shoemaker-Levy
Epoch 2010 Jan. 4.0 TT = JDT 2455200.5
T 2010 Jan. 2.32551 TT

g 1.9839256 (2000. 0) p

n 0.15284415 Peri. 302.14533 -0. 07333268
a 3.4644703 Node 151.80715 +0. 95759950
S 2.1%73510 Incl. 8.50943 +0. 27861355
From 780 observations 1991-2008, mean residual 0. 77

Muraoka

Q
-0. 99485435
-0. 08982238
+0. 04686968

Nongravitational

parameters A1 = -0.12 +/- 0.02, A2 = -0. 1421 +/- 0.0007.

Comet 82P/Gehrels
Epoch 2010 Jan. 4.0 TT = JDT 2455200.5
T 2010 Jan. 12.08156 TT

g 3.6333766 (2000. 0) P

n 0.11703389 Peri. 226.26850 -0.27177904
a 4.1393132 Node  239.50882 +0. 88850041
S g.l§22272 Incl. 1.12610 +0. 36973393

From 97 observations 1975-2002, mean residual 0”.70.

Comet P/2003 XD10 ( LINEAR-NEAT )
Epoch 2010 Feb. 13.0 TT = JDT 2455240.5
T 2010 Jan. 31.95424 TT

a 1.9897390 (2000. 0) P

n 0.15657581 Peri.  16.09247 +0. 555610651
a 3.4092036 Node  40.52841 +0. 73523159
e 0.4163625 Incl.  13.43598 +0. 38896179
P 6.29 (dP = +/- 0.20 day)

Muraoka
Q

-0. 96221066
-0. 24412082
-0. 12064686

Muraoka
Q

-0. 81795967
+0. 39763299
+0. 41572825

From 79 observations 2003 Nov. 20-2004 Feb. 10, mean residual 0”.59.

Comet 203P/Korlevic
Epoch 2010 Feb. 13.0 TT = JDT 2455240.5
T 2010 Feb. 8.20690 TT

g 3.1821319 (2000. 0) P

n 0.09841074 Peri. 154.54521 +0. 08469553
a 4.6463052 Node  290. 56507 +0. 90508064
S 18.8;51264 Incl. 2.97583 +0. 41672018

From 246 observations 1999-2008, mean residual 0”.72.

Comet 149P/Muel ler
Epoch 2010 Feb. 13.0 TT = JDT 2455240.5
T 2010 Feb. 19.19960 TT

a 2.6509233 (2000. 0) P

n 0.10919574 Peri.  43.76497 -0. 93571158
a 4.3350979 Node  145.26573 -0. 21180808
S 8.8384975 Incl.  29.73488 +0. 28210134

From 100 observations 1992-2001, mean residual 0”.79.

Comet 157P/Tritton
Epoch 2010 Feb. 13.0 TT = JDT 2455240.5
T 2010 Feb. 20.39311 TT

qg 1.3602501 (2000. 0) p

n 0.15655734 Peri. 148.74350 +0. 01640465
a 3.4094718 Node  300.10934 +0. 88923033
S 2.2810379 Incl. 7.27725 +0. 45716551
From 242 observations 1978-2004, mean residual 0. 93.

Muraoka
Q

-0. 99522062
+0.09724274
-0. 00893114

Muraoka

+0. 21114323
-0. 97689366
-0. 03312571

Muraoka

-0. 99384271
+0. 06461080
-0. 09001170

Nongravitational

parameters A1 = +0.72 +/- 0.10, A2 = -0.0513 +/- 0. 0409.

Comet 81P/Wild
Epoch 2010 Feb. 13.0 TT = JDT 2455240.5
T 2010 Feb. 22.70474 TT

g 1.5980591 (2000. 0) p

n 0.15351109 Peri.  41.79365 -0. 99858491

a 3.4544285 Node 136.09710 +0. 01949984
S 2.2373883 Incl. 3.23746 +0. 04947660
From 1788 observations 1992-2008, mean residual 0. 71

Muraoga

-0. 03597996
-0. 93282204
-0. 35853657

Nongravitational

parameters A1 = +0.08 +/- 0.01, A2 = -0.0079 +/— 0.0004.
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Comet 126P/IRAS
Epoch 2010 Feb. 13.0 TT = JDT 2455240.5
T 2010 Feb. 22.79447 TT

a 1.7134078 (2000. 0)

n 0.07343559 Peri. 356.73046
a 5.6476139 Node 357.76070
e 0.6966139 Incl.  45.83017
P 13.42

From 216 observations 1983-1997, mean residual 0”.87

Comet P/2004 R1 (McNaught)
Epoch 2010 Feb. 13.0 TT = JDT 2455240.5
T 2010 Feb. 24.39385 TT

a 0.9856962 (2000. 0)

n 0.17989813 Peri. 0. 68867
a 3.1077897 Node  295.96301
e 0.6828305 Incl. 4.89380
P 5.48 (dP = +/- 0.79 day)

From 43 observations 2004 Sept. 2-Nov. 9, mean residual

Comet 65P/Gunn

Epoch 2010 Feb. 13.0 TT = JDT 2455240.5

T 2010 Mar. 2.13814 TT

q 2.4403658 (2000. 0)

n 0.14517144 Peri. 196.63733

a 3.5854906 Node 68. 35607

e 0.3193775 Incl.  10. 38665

P 6.79

From 1448 observations 1997-2008, mean residual 0. 88.

P
+0. 99605710
-0. 056595109
-0. 06884572

P
+0. 44852614
-0. 82042500
-0. 35458019

P
-0. 09163129
-0. 89186090
-0. 44293096

Muraoka

Q
+0. 08417113
+0. 35086522
+0. 93263541

Muraoka
Q

+0. 89047262
+0. 37615508
+0. 25605833

0”. 70.

Muraoka
Q

+0. 98159114
-0. 00604301
-0. 19089869

Nongravitational

parameters A1 = +1.57 +/- 0.06, A2 = +0.2449 +/- 0.0036.

Comet P/2002 LZ11 (LINEAR)
Epoch 2010 Mar. 25.0 TT = JDT 2455280.5

T 2010 Mar. 6.08559 TT

a 2.3643245 (2000. 0)

n 0.14098611 Peri. 107.76386
a 3.6561036 Node  231.056127
e 0.3533212 Incl.  11.52111
P 6.99 (dP = +/- 0.05 day)

P
+0. 91749643
-0. 39615115
+0. 03556083

Muraoka
Q

+0. 36615925
+0.87617150
+0. 31345001

From 152 observations 2002 June 5-2004 Jan. 13, mean residual 0”.69.

Comet 162P/Siding Spring
Epoch 2010 Mar. 25.0 TT = JDT 2455280.5

T 2010 Mar. 8.42267 TT

a 1.2330701 (2000. 0)

n 0.18479703 Peri. 356.30645
a 3.0526199 Node 31. 24009
e 0.5960617 Incl.  27.81677
P 5.33

From 1258 observations 1990-2008, mean residual 0”.39.

Comet P/2001 R6 (LINEAR-Skiff)
Epoch 2010 Mar. 25.0 TT = JDT 2455280.5

T 2010 Mar. 26.11497 TT

a 2.1786379 (2000. 0)

n 0.11570248 Peri. 308.44875
a 4.1710072 Node 67. 32362
e 0.4776710 Incl.  17.38642
P 852 (dP = +/- 0.12 day)

From 100 observations 2001 Aug. 19-2002

Comet 94P/Russel |
Epoch 2010 Mar. 25.0 TT = JDT 2455280.5

T 2010 Mar. 29.74795 TT

q 2.2402724 (2000. 0)

n 0.14940060 Peri. 92.84366

a 3.5175032 Node 70. 91564

e 0.3631072 Incl. 6. 18228

P 6.60

From 254 observations 1984-2008, mean residual 0”.68.

P
+0. 88277480
+0. 44210414
+0. 156891064

P
+0. 92933337
+0. 35613120
-0. 10110049

Feb. T,

P
-0. 95460596
+0. 21206811
+0. 20917597

Muraoka

-0. 40266337
+0. 53777764
+0. 74071413

Muraoka

-0. 24560244
+0. 79897929
+0. 54891852

mean residual 0”.65.

Muraoka

-0. 27994593
-0. 87865841
-0. 38676825

Nongravitational

parameters A1 = -0.08 +/- 0.03, A2 = +0.0043 +/- 0.0008.
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Comet 30P/Reinmuth

Epoch 2010 May 4.0 TT = JDT 2455320.5

T 2010 Apr. 19.54480 TT

a 1.8840778 (2000. 0)

n 0.13432215 Peri. 13.20674
a 3.7760490 Node  119.75447
e 0.5010452 Incl. 8.12222
E 1.34

rom 1147 observations 1957-2003, mean residual 0”.79.

P
-0. 67951338
+0. 65963119
+0. 32116703

Muraoga

-0. 72333708
-0. 67553376
-0. 14296016

Nongravitational

parameters A1 = +0.20 +/- 0.01, A2 = -0.0150 +/- 0.0002.
Comet G/2007 V053 (Spacewatch)

Epoch 2010 May 4.0 TT = JDT 2455320.5

T 2010 Apr. 26.48093 TT

a 4.8427161

z +0.0000401 Peri
+/-0. 0000039 Node
e 0.9998057 Incl.

(2000. 0)
15. 02791
59. 73678
86. 99038

P
+0. 08639185
-0. 156556303
+0. 98404095

Muraoka
Q

-0. 49857996
-0. 86189624
-0.09248187

From 132 observations 2007 Oct. 20-2008 Dec. 23, mean residual 0”.54.

orig. 1/a = +0.0000755, fut

Comet 104P/Kowal

Epoch 2010 May 4.0 TT = JDT 2455320.5

T 2010 May 4.63754 TT

q 1.1796527 (2000. 0)

n 0.16744418 Peri. 200.55526

a 3.2600381 Node 235.51576

e 0.6381476 Incl.  10.26833

P 5.89

From 428 observations 1991-2004, mean residual 0”.93.

1/a = +0.0001031.

P
+0. 24535441
+0. 91247842
+0. 32739022

Muraoka
Q

-0. 95823341
+0. 27945805
-0. 06076128

Nongravitational

parameters A1 = +0.58 +/- 0.06, A2 = -0.5169 +/- 0.0011

Comet 215P/NEAT

Epoch 2010 June 13.0 TT = JDT 2455360.5

T 2010 June 8.03892 TT

a 3.2133783

n 0.12217682 Peri
a 4.0223221 Node
e 0.2011136 Incl.
P 8.07

(2000. 0)

222. 45280
15. 44082
12.78997

P
+0.45162154
-0. 74758606
-0. 48698364

Muraoka
Q

+0. 86609861
+0. 49842201
+0. 03806173

From 96 observations 2001 May 22-2009 Feb. 2, mean residual 0”.59.

Comet 43P/Wolf-Harrington
Epoch 2010 June 13.0 TT = JDT 2455360.5

T 2010 July 1.74305 TT

a 1.3576153 (2000. 0)

n 0.16091643 Peri. 191.46887
a 3.3476172 Node  249.89594
e 0.5944532 Incl.  15.96639
E 6.12

rom 1631 observations 1990-2005, mean residual 0”.67

P
+0. 15734563
+0. 92641901
+0. 34203825

Muraoga

-0. 95316141
+0. 23306349
-0.19278158

Nongravitational

parameters A1 = +0.35 +/- 0.01, A2 = -0.0238 +/- 0.0002.

Comet 10P/Tempel

Epoch 2010 July 23.0 TT = JDT 2455400.5

T 2010 July 4.90708 TT

a 1.4226986 (2000. 0)

n 0.18337602 Peri. 195.66092
a 3.0683697 Node 117.82496
e 0.5363340 Incl.  12.02234
E 5. 37

rom 1055 observations 1946-2008, mean residual 0”.87

P
+0. 68293961
-0. 64584319
-0. 34129176

Muraoga

+0. 70686652
+0. 70212290
+0. 08580886

Nongravitational

parameters A1 = +0.03 +/- 0.00, A2 = +0.0014 +/- 0.0000.

Comet 2P/Encke

Epoch 2010 July 23.0 TT = JDT 2455400.5

T 2010 Aug. 6.49786 TT

g 0.3358689 (2000. 0)

n 0.29906705 Peri. 186.54868
a 2.214574] Node  334.56705
e 0.8483371 Incl.  11.78310
E 3. 30

rom 1441 observations 1993-2008, mean residual 0”. 66

P
-0. 94514219
+0. 30820525
+0. 10823938

Muraoga

-0. 31466703
-0. 77005295
-0. 55498029

Nongravitational

parameters A1 = +0.02 +/- 0.00, A2 = -0.0010 +/— 0. 0000.
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Comet P/2002 S1 (Skiff)
Epoch 2010 Sept. 1.0 TT = JDT 2455440.5

T 2010 Aug. 14.66657 TT Muraoka

a 2.4200674 (2000. 0) P Q

n 0.11657393 Peri. 37. 84911 +0. 89339256 -0. 43715217
a 4.1501942 Node 346. 82505 +0. 21201239 +0. 61365434
e 0.4168785 Incl. 27.05511 +0. 39610665 +0. 65751527
P 8.45 (dP = +/- 0.06 day)

From 134 observations 2001 July 27-2003

Comet 31P/Schwassmann-Wachmann

Epoch 2010 Oct. 11.0 TT = JDT 2455480.5

Apr. 7, mean residual 0”.74.

T 2010 Sept. 29.49032 TT Muraoka

a 3.4243248 (2000. 0) P Q

n 0.11280034 Peri. 17. 93242 -0. 66983243 -0. 73898276

a 4.2422454 Node 114.18996 +0. 67116476 -0. 64424549

S 3.9228037 Incl. 4.54675 +0. 31758837 -0.19710969
From 531 observations 1979-2008, mean residual 0”.87. Nongravitational

parameters Al = +1.07 +/- 0.01, A2 = -0.2729 +/- 0.0011

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

T 2010 Sept. 29.55234 TT Muraoka
a 4.5124868 (2000. 0) P Q
z -0.0004273 Peri. 80. 41404 +0. 16367501 +0. 82388157
+/-0. 000623 Node 218.26810 -0. 78068654 +0. 44443544
e 1.0019280 Incl. 61.17699 +0. 60310780 +0. 35170485

From 77 observations 2008 Mar. 31-Aug. 3, mean residual
orig. 1/a = +0.000172, fut

Comet 9P/Tempel

Epoch 2010 Dec. 30.0 TT = JDT 2455560.5

1/a = +0.000054.

0. 45.

T 2011 Jan. 12.36544 TT Muraoka

g 1.5103004 (2000. 0) P Q

n 0.17850669 Peri. 178.92324 -0. 37705658 +0. 91038339

a 3.1239187 Node 68. 90704 -0.85112216 -0. 26803278

S g.g;65366 Incl. 10. 52235 -0. 36526621 -0. 31521504
From 1895 observations 1967-2006, mean residual 0”.65. Nongravitational

parameters A1 = +0.02 +/- 0.00, A2 = +0.0017 +/— 0.0000.
Comet G/2008 S3 (Boattini)

Epoch 2011 June 8.0 TT = JDT 2455720.5

T 2011 June 4.66131 TT Muraoka

g 8.0213911 (2000. 0) P

z -0.0009911 Peri. 39. 86220 +0. 94193509 +0. 23163663
+/-0. 0002197 Node 54.93172 +0. 17805672 -0. 95836139
e 1.0079498 Incl. 162.72062 +0. 28470000 -0. 16699678

From 162 observations 2008 Sept. 29-Dec. 23, mean residual 0”.57.

orig. 1/a = -0.000845, fut

Comet 213P/Van Ness

Epoch 2011 June 8.0 TT = JDT 2455720.5

T 2011 June 16.23093 TT

1/a = -0. 000833

Muraoka

a 2.1225335 (2000. 0) P

n 0.15575168 Peri. 3. 33206 +0. 71870688 +0. 68291841
a 3.4212191 Node 312.67187 -0. 64197685 +0. 57954594
e 0.3795973 Incl.  10.23962 -0. 26706956 +0. 44468973
P 6.33 (dP = +/- 0.003 day)

From 845 observations 2005 Aug. 4-2009 Feb. 1,

Comet 27P/Crommelin [Orbit 2]

Epoch 2011 July 18.0 TT = JDT 2455760.5

mean residual 0”.57

T 2011 Aug. 3.79926 TT Muraoka

g 0.7478702 (2000. 0) P Q

n 0.03530090 Peri. 195.97902 +0. 09146901 -0. 88487095

a 9.2033421 Node 250. 63852 +0. 95843121 +0. 20271805

S 29.8;87393 Incl. 28.95670 +0. 27026475 -0.41941481
From 237 observations 1873-1984, mean residual 17.52. Nongravitational

parameters A1 = +0.24 +/- 0.18, A2 = —0.0004 +/- 0.0001.
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Comet 27P/Crommelin [Orbit 1]

Epoch 2011 July 18.0 TT = JDT 2455760.5

T 2011 Aug. 3.80820 TT

a 0.7478719 (2000. 0)

n 0.03529425 Peri. 195.98065
a 9.2044981 Node  250.63807
e 0.9187493 Incl.  28.95655
E 27.93

rom 244 observations 1873-1984, mean residual 1”.57

P
+0. 09145127
+0. 95843618
+0. 27025313

Muraoka

Q
-0. 88487453
+0. 20269667
-0. 41941761

Nongravitational

parameters A1 = -0.05 +/- 0.06, A2 = -0.0570 +/- 0.0010.

Comet G/2006 S3 (LONEOS)

Epoch 2012 Apr. 23.0 TT = JDT 2456040.5

T 2012 Apr. 16.35576 TT Muraoka
g 5.1311157 (2000. 0) P Q
z -0.0006750 Peri. 140.12907 -0. 21559257 -0. 96492110
+/-0. 0000056 Node 38. 36822 -0. 94613641 +0. 24437276
e 1.0034634 Incl. 166.03238 -0. 24154862 -0. 09596472

From 274 observations 2006 Aug. 29-2008 Dec. 30, mean residual 0”.68.
orig. 1/a = +0.0000151, fut. 1/a = -0.0000297

Comet 27P/Crommelin [Orbit 2]
Epoch 2011 July 18.0 TT = JDT 2455760.5

T 2011 Aug. 3.79926 TT Muraoka

g 0.7478702 (2000. 0) P Q

n 0.03530090 Peri. 195.97902 +0. 09146901 -0. 88487095

a 9.2033421 Node 250. 63852 +0. 95843121 +0. 20271805

S 29.8%87393 Incl. 28.95670 +0. 27026475 -0. 41941481
From 237 observations 1873-1984, mean residual 17.52. Nongravitational

parameters A1 = +0.24 +/- 0.18, A2 = —0.0004 +/- 0.0001.
Comet 27P/Crommelin [Orbit 1]

Epoch 2011 July 18.0 TT = JDT 2455760.5

T 2011 Aug. 3.80820 TT

a 0.7478719 (2000. 0)

n 0.03529425 Peri. 195.98065
a 9.2044981 Node  250.63807
e 0.9187493 Incl.  28. 95655
E 27.93

rom 244 observations 1873-1984, mean residual 1”.57

P
+0. 09145127
+0. 95843618
+0. 27025313

Muraoka

-0. 88487453
+0. 20269667
-0. 41941761

Nongravitational

parameters A1 = -0.05 +/- 0.06, A2 = -0.0570 +/- 0.0010.

Comet 158P/Kowal-LINEAR

Epoch 2012 Sept. 30.0 TT = JDT 2456200. 5

T 2012 Sept. 27.48211 TT Muraoka

a 4.5764182 (2000. 0) P

n 0.09607373 Peri. 232.84975 +0. 97919821 -0. 18018944
a 4.7213510 Node 137.30432 +0. 20025492 +0. 93228732
S 18.(2)%06973 Incl. 7.90735 -0. 03269301 +0. 31364330
From 263 observations 1979-2008, mean residual 0”.75.

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

T 2019 Mar. 7.75493 TT Muraoka

g b5.7668224 (2000. 0) P Q

n 0.06662629 Peri.  47.77400 +0. 99270170 -0. 00956690
a 6.0261367 Node 312.39486 -0. 05135319 +0. 86841736
S 12.9330316 Incl. 9. 36830 +0. 10911546 +0. 49574163
From 2461 observations 1902-2002, mean residual 0”.94.

Remarks.
Non-gravitational parameters Y1 and Y2 indicate that the Yabushita-

style non—gravitational effect based on GO sublimation is taken into
account (MN 283, 347)
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= 2009 July 28.0 TT
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4.0 +5 log(Delta) + 7.5 log(r)

30 +23
13 +23
99 +23
22 +23
14 +23

98 +23
92 +23
04 +23
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Incl.
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R.A. (2000) Decl.
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P/2005 Y2 (McNaught)
= 2009 July 28.0

2004 Dec.
194. 86039
94. 60058
19. 17394
3.3625978 AU

29.12290
2000.0

8.0+ 5 log(Delta) +

—_
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Comet 136P/Muel ler

Epoch = 2009 July 28.0

T

Peri.
Node
Incl.

a

= 2007 Oct.
224.97708
137. 55285
9.42768
2.9613254 AU

22.1712176
2000.0

ml = 13.8 + 5 log(Delta) +
RhA.(ZOOO) Decl.
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m
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46.
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04.
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8. 58 years

5.0 log(r(t-180))

r
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Daily
m
-0.41
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Comet 139P/Vaisala-Oterma
Epoch = 2009 July 28.0

T
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Incl.
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= 2008 Apr.
165. 54796
242. 44065
2. 32886
3.4026831 AU

19. 50388
2000.0
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7.2 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.
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669
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825
844
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881
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920
940

959
979
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039

059
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100
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3417
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. 449

Daily motion
m

-0.51 -0.4
-0.33 -0.3
-0.13 0.1
+0.07 +0.1
+0.26 +0.2
+0.44 +0.3
+0.60 +0.3
+0.74 +0.2
+0.86 +0.1
+0.96 -0.2
+1.04 -0.5
+1.11 -0.8
+1.16 -1.2
+1.20 -1.6
+1.23 -2.0
+1.25 -2.4
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+1.23 -3.9
+1.21 4.2
+1.18 -4.5
+1.14 4.7
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+0.99 -4.9
+0.92 -4.8
+0.84 -4.6
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+0.40 -2.8
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-0.60 +3.0
-0.60 +3.1
-0.54 +2.9
-0.45 +2.6
-0.32 +2.0
-0.18 +1.4
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Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

205P/Giacobini

= 2009 July 28.0

= 2008 Sept. 10.06387
= 154. 24163

= 179.62444 2000.0
= 15. 30441

1.5267064 AU

1T
1T

S O O

ml =11.2 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

00
01
01
01
02

02
02
03
03
03

03
04
04
04
05

05
05
05
06
06

06
06
06
07
07

07
07
07
07
07

07
07
07
07
07

07
07
07
07
06

06
06
06
06
06

m
49.
09.
28.
47.
06.

25.
43.
01.
19.
317.

99.
12.
29.
46.
03.

19.
34.
90.
04.
18.

32.
44.
96.
07.
17.

26.
33.
39.
44
47.

48.
48.
45.
40.
34.

2].
19.
11.
04.
98.

93.
49.
48.
48.
90.

65 —06

39 -04
18 -02
88 -00
11 +01

32 +02
12 +04
93 +05
96 +07
19 +08

39 +09
18 +09
89 +10
10 +11
18 +11

26 +11
92 +11
09 +11
12 +11
15 +11

12 +11
15 +10
9/ +10
48 +09
38 +08

16 +08
11 +07
88 +06
93 +05
50 +04

69 +04
00 +03
40 +03
98 +02
98 +02

11 +02
88 +02
91 +03
47 +03
09 +04

14 +05
87 +06
33 +06
48 +07
23 +08

00.
10.
21.
33.
09.

47.
19.
43.
00.
08.

08.
98.
40.
13.
317.

92.
99.
98.
49.
33.

11.
43.
09.
31.
48.

03.
16.
28.
41.
99.

14.
37.
08.
48.
39.

42.
96.
22.
96.
317.

22.
08.
93.
36.
15.

[Sa RIS IENNILR N DN OTIN
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Delta

. 857
.013
172
. 332
. 492

651
807
959
105
244

374
496
. 607
107
194

868
928
974
005
021

021
006
976
932
875

805
124
. 636
941
443

341
256
175
110
065

046
055
094
164
264

389
937/
. 102
880
. 066
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r

952
011
on
132
194

251
320
383
446
509

972
635
697
159
820

880
941
000
059
117

174
231
281
342
396

450
903
995
607/
657

107
156
805
852
899

945
990
035
079
122

164
206
241
281
321

Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

ly

97
94
91
88
86

84
82
80
18
16

14
11
68
65
61

o/
92
46
40
34

26
18
09
99
88

15
62
46
30
12

.07
.26
.44
. 60
.12

.19
.80
.14
. 64
.49

.33
.15
.02
11
.32

0.5687434
3.5401345 AU
0.14797026
6. 66 years

motion mil
+11.0 17.6
+11.0 18.0
+10.7 18.4
+10.3 18.8

+9.8 19.2
+9.2 19.5
+8.4 19.8
+7.7 20.2
+6.8 20.5
+6.0 20.7
+5.1 21.0
+4.2 21.3
+3.3 21.5
+2.4 21.8
+1.5 22.0
+0.7 22.2
-0.1 22.4
-0.9 22.5
-1.6 22.7
-2.2 22.9
-2.8 23.0
-3.4 23.1
-3.8 23.2
-4.2 23.3
-4.5 23.4
-4.7 23.5
-4.8 23.6
-4.7 23.6
-4.6 23.7
-4.2 23.7
-3.7 23.8
-2.9 23.8
-2.0 23.9
-0.9 23.9
+0.3 24.0
+1.5 24.0
+2.5 24.1
+3.5 24.3
+4.1 24.4
+4.5 24.5
+4.6 24.7
+4.5 24.9
+4.3 25.0
+3.9 }
+3. 4
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.

Node

Incl.

a

mi
RhA.(ZOOO) Decl.
10 45.23 05

C/2007 S2 (Lemmon)

= 2009 July 28.0
14.09524 TT

= 2008 Sept.
= 210. 41036
296. 23706
16. 85833
5. 5574407 AU

2000.0

1T

S O O

3.0 +5 log(Delta) + 15.0 log(r)

10 43.42 -05
10 40. 64 -06

10
10

10
10
10
10
10

10
10
10
10
10

—_ —_ —_

NNNNN NNNNN NNNNN N—m—m—=—

—_

37.
33.

28.
24.
20.
17.
15.

14.32 -04
14.

15.19 -04
17.
20.

24.
28.
34.
40.
46.

93.
00.
08.
15.
23.

31.
39.
46.
94.
01.

08.
15.
21.
26.
31.

35.
38.
40.
41.
40.

39.
37.
34.
30.
26.

09 -06
03 -06

15 -06
97 -05
80 -05
11 -05
90 -05

21 -04

21 -04
21 -04

11 -04
19 -04
17 -05
14 -05
62 -06

o1 -06
13 -07
21 -08
88 -09
65 -10

46 -10
25 -11
94 -12
46 -13
13 -14

67 -15
20 -16
21 -17
60 -18
29 -19

16 -20
12 -21
09 -22
00 -23
84 -23

62 -23
42 -24
41 -24
11 -24
11 -24

28.
92.
08.
15.
15.

08.
99.
39.
21.
03.

47.
35.
28.
26.
29.

39.
99.
16.
43.
15.

92.
34.
20.
09.
01.

9.
94.
93.
94.
99.

96.
98.
98.
97.
94.

47.
37.
22.
01.
34.

99.
15.
22.
20.

—
e
o
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Delta

997
. 884
. 190
121
680

667
684
131
804
902

021
156
. 305
461
623

185
945
.099
245
380

903
611
103
118
834

871
888
. 886
863
821

161
683
. 589
482
363

23]
105
972
842
120

610
916
. 442
393
. 369
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CoOOOe SOSOD SOOOMUI CICICICICT GICICICICT CICICICIOT CTCICICICT . CICTATI0T GTOToIaTIn

r

994
600
607
614
622

631
640
649
659
670

681
692
104
116
129

142
156
110
185
800

815
831
848
864
882

899
917
935
954
973

993
013
033
053
074

096
117
139
161
184

207
230
253
271
301

Daily
m
-0.18
-0.28
-0.35
-0.41
-0.43

-0.42
-0. 38
-0. 31
-0.22
-0.12

-0.01
+0.10
+0. 20
+0. 30
+0. 39

+0. 4]
+0. 54
+0. 60
+0. 65
+0. 69

+0. 72
+0. 75
+0. 7]
+0. 78
+0. 78

+0. 78
+0. 71
+0. 75
+0. 73
+0. 69

+0. 65
+0. 60
+0. 54
+0. 4]
+0. 39

+0. 30
+0. 20
+0. 09
-0.02
-0.12

-0.22
-0. 30
-0. 36
-0. 40
-0. 41

0. 5565243
12. 5315563 AU
0.02221757

44. 36 years
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Elong.

123.
132.
142.
152.
160.

165.
162.
155.
146.
136.

126.
117.
108.
99.
90.

82.
14.
66.
98.
o1,

o

S
>

36.
29.
23.
17.

13.

16.
22.
29.

36.
44,
92.
60.
68.

11.
86.
95.
104.
113.

123.
132.
141.
150.
157.
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Comet C/2006 OF2 (Broughton)
Epoch = 2009 July 28.0 1T

T = 2008 Sept. 15.71155 TT
Peri. = 95.61459

Node = 318.50695 2000.0
Incl. = 30.17092

q = 2.4313561 AU

e = 1.0012593

ml = 6.0+ 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong

2009/10 h m o m :

Jan. 9 06 02.64 +54 47.6 1.880 2.738 -0.50 -15.4 11.7

Jan. 19 05 57.67 +52 14.0 1.964 2.789 -0.16 -16.0 11.9 139
Jan. 29 05 56.09 +49 34.0 2.072 2.842 +0.16 -15.8 12.1 133.
Feb. 8 05 57.70 +46 56.1 2.202 2.899 +0.43 -15.0 12.3 126
Feb. 18 06 02.01 +44 25.7 2.351 2.957 +0.65 -14.0 12.6 118.
Feb. 28 06 08.54 +42 05.8 2.517 3.018 +0.83 -12.9 12.8 111
Mar. 10 06 16.82 +39 56.9 2.696 3.081 +0.96 -11.8 13.0 103
Mar. 20 06 26.44 +37 58.6 2.884 3.145 +1.06 -10.9 13.3 95.
Mar. 30 06 37.07 +36 09.6 3.080 3.211 +1.14 -10.1 13.5 88.
Apr. 9 06 48.45 +34 28.4 3.279 3.279 +1.19 -9.5 13.7 81
Apr. 19 07 00.34 +32 53.4 3.480 3.348 +1.22 -9.0 14.0 74
Apr. 29 07 12.57 +31 23.2 3.680 3.418 +1.24 -8.7 14.2 67.
May 9 07 25.00 +29 56.6 3.876 3.489 +1.25 -8.4 14.4 60
May 19 07 37.50 +28 32.7 4.066 3.562 +1.25 -8.2 14.6 53.
May 29 07 49.99 +27 10.6 4.249 3.635 +1.24 -8.1 14.7 47
June 8 08 02.37 +25 49.8 4.422 3.709 +1.22 -8.0 14.9 40
June 18 08 14.59 +24 29.8 4.584 3.783 +1.20 -7.9 15.1 33.
June 28 08 26.58 +23 10.4 4.733 3.858 +1.17 -7.9 15.2 27
July 8 08 38.30 +21 51.5 4.868 3.934 +1.14 -7.9 15.4 20.
July 18 08 49.71 +20 32.9 4.988 4.010 +1.10 -7.8 15.5 14.
July 28 09 00.76 +19 14.7 5.091 4.086 +1.06 -7.8 15.6 1.
Aug. 7 09 11.40 +17 57.0 5.177 4.163 +1.02 -7.7 15.8 1.
Aug. 17 09 21.61 +16 40.1 5.244 4.240 +0.97 -7.6 15.9 6.
Aug. 27 09 31.33 +1524.0 5.293 4.318 +0.92 -7.5 16.0 13.
Sept. 6 09 40.51 +14 09.2 5.323 4.395 +0.86 -7.3 16.1 20
Sept.16 09 49.09 +12 55.9 5.335 4.473 +0.79 -7.1 16.1 28.
Sept.26 09 57.03 +11 44.6 5.328 4.551 +0.72 -6.9 16.2 3b.
Oct. 6 10 04.24 +10 35.7 5.304 4.629 +0.64 -6.6 16.3 43
Oct. 16 10 10.64 +09 29.7 5.263 4.707 +0.55 -6.3 16.3 51.
Oct. 26 10 16.16 +08 27.1 5.208 4.785 +0.45 -5.9 16.4 59.
Nov. 5 10 20.70 +07 28.6 5.141 4.863 +0.35 -5.4 16.4 68.
Nov. 15 10 24.16 +06 34.7 5.064 4.941 +0.23 -4.9 16.5 77
Nov. 25 10 26.46 +05 46.1 4.982 5.019 +0.11 -4.3 16.5 86
Dec. 5 10 27.51 +05 03.5 4.897 5.097 -0.02 -3.6 16.5 96
Dec. 15 10 27.28 +04 27.4 4.816 5.175 -0.15 -2.9 16.6 106
Dec. 25 10 25.73 +03 58.4 4.742 5.253 -0.28 -2.2 16.6 116
Jan. 4 10 22.93 +03 36.6 4.682 5.331 -0.39 -1.4 16.6 126
Jan. 14 10 19.00 +03 22.2 4.639 5.408 -0.49 -0.7 16.7 137
Jan. 24 10 14.12 +03 14.8 4.621 5.486 -0.55 -0.1 16.7 148.
Feb. 3 10 08.58 +03 13.7 4.630 5.564 -0.59 +0.4 16.8 159.
Feb. 13 10 02.71 +03 17.6 4.669 5.641 -0.58 +0.8 16.9 168.
Feb. 23 09 56.86 +03 25.2 4.740 5.718 -0.55 +1.0 17.0 170.
Mar. 5 09 51.39 +03 34.8 4.843 5.795 -0.48 +1.0 17.1 162.
Mar. 15 09 46.59 +03 45.0 4.976 5.872 -0.39 +0.9 17.2 152.
Mar. 25 09 42.68 +03 54.1 5.136 5.949 -0.29 +0.7 17.3 141.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 147P/Kushida-Muramatsu

Epoch = 2009 July 28.0
= 2008 Sept. 22.79036 TT

T

Peri.
Node
Incl.

a

346. 82780
93. 75914
2.36797
2. 7566533 AU

2000.0

1T

S O O

0.2761608
3.8083780 AU
0. 13261541
1.43 years

ml = 13.2 + 5 log(Delta) + 10.0 log(r (t-100))
RhA.(ZOOO) Decl.

07
06
06
06
06

06
06
06
07
07

07
07
07
08
08

08
08
08
09
09

—_ —_

NNNNN NNNNN NNNN—
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m
06.
99.
92.
48.
46.

47.
90.
96.
04.
13.

24.
35.
48.
01.
15.

29.
44
98.
13.
2].

42.
96.
10.
24.
38.

o1,
04.
17.
29.
41.

92.
02.
12.
21.
29.

36.
41.
45.
47.
47.

45.
42.
37.
32.
25.

91 +23
23 +23
87 +23
60 +24
81 +24

63 +24
97 +24
96 +24
13 +23
39 +23

01 +23
15 +23
38 +22
68 +21
49 +21

66 +20
06 +19
99 +18
16 +17
10 +16

17 +15
49 +14
63 +12
96 +11
23 +10

61 +09
65 +07
32 +06
99 +05
29 +04

46 +02
97 +01
12 +00
97 +00
40 -00

04 -01
31 -01
07 -02
15 -02
45 -02

93 -01
68 -01

o

21.
40.
99.
06.
12.

14.
12.
07.
9].
43.

24.
00.
30.
94.
13.

26.
35.
38.
36.
30.

21.
08.
94.
37.
19.

01.
44,
2].
13.
01.

93.
49.
o1,
00.
43.

19.
45.
01.
06.
00.

43.
15.

93 -00 40.
06 +00 0f.
58 +00 44.
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Delta

. 836
. 869
929
.014
119

241
. 3176
519
. 668
. 819

.970
120
. 266
. 406
. 539

. 665
. 181
. 887
. 982
. 065

1
1
1
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
4
4.136
4.193
4.2317
4.266
4.280
4.219
4.264
4.232
4
4
4
3
3
3
3
3
3
3
3
3
2
2
2
2
2

. 186
. 126

. 051
. 964
. 864
. 155
. 638

015
390
. 265
. 146
. 036

. 940
. 863
. 809
183
. 185
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r

818
830
842
855
869

884
900
917
934
952

970
989
009
030
050

072
093
116
138
161

184
208
232
256
280

305
330
354
379
404

430
455
480
906
931

996
981
607/
632
657

682
107
132
157
181

Daily
m
-0.77
-0.64
-0.43
-0.18
+0. 08

+0. 33
+0. 56
+0. 76
+0. 93
+1. 06

+1.17
+1.26
+1. 33
+1.38
+1.42

+1.44
+1. 45
+1. 46
+1.45
+1.45

+1.43
+1. 41
+1. 39
+1. 3]
+1.34

+1. 30
+1.2]
+1.22
+1.17
+1.12

+1.05
+0. 97
+0. 89
+0. 78
+0. 66

+0. 53
+0. 38
+0. 21
+0. 03
-0.15

-0. 33
-0.4]
-0. 59
-0. 65
-0. 65

motion mil
+1.9 18.9
+1.5 19.0
+1.0 19.0
+0.6 19.1
+0.2 19.3
-0.2 19.4
-0.6 19.5
-1.0 19.7
-1.4 19.8
-1.9 19.9
-2.4 20.1
-3.0 20.2
-3.5 20.3
-4.1 20.4
-4.7 20.5
-5.2 20.6
-5.7 20.7
-6.2 20.8
-6.6 20.9
-6.9 20.9
-71.2 21.0
-71.5 21.1
-1.7 21.1
-7.8 21.2
-7.8 21.2
-7.8 21.2
-7.6 21.3
-71.5 21.3
-1.2 21.3
-6.8 21.3
-6.4 21.3
-5.8 21.3
-5.2 21.2
-4.4 21.2
-3.6 21.2
-2.6 21.1
-1.6 21.1
-0.5 21.0
+0.6 21.0
+1.7 20.9
+2.7 20.9
+3.6 20.9
+4.1 20.9
+4.3 20.9
+4.1 20.9
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Comet C/2008 A1 (McNaught)

Epoch = 2009 July 28.0 1T
T = 2008 Sept. 29.10999 TT
Peri. = 348. 46896

Node = 277.88626 2000.0

Incl. = 82.54796

q = 1.0732009 AU

e = 1.0002905

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

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2009/10 h m m , o

Jan. 9 19 07.22 +25 41.2 2.426 1.912 +1.97 +26.5 11.9 47.9
Jan. 19 19 26.94 +30 06.2 2.494 2.029 +2.00 +26.8 12.3 51.3
Jan. 29 19 46.92 +34 33.8 2.565 2.147 +2.03 +26.9 12.6 54.4
Feb. 8 20 07.17 +39 02.3 2.641 2.264 +2.06 +26.7 12.9 5].2
Feb. 18 20 27.77 +43 29.4 2.724 2.381 +2.10 +26.3 13.1 59.6
Feb. 28 20 48.77 +47 52.4 2.815 2.498 +2.15 +25.6 13.4 61.4
Mar. 10 21 10.24 +52 08.8 2.914 2.614 +2.21 +24.7 13.7 62.8
Mar. 20 21 32.34 +56 15.9 3.021 2.729 +2.29 +23.6 14.0 63.7
Mar. 30 21 55.25 +60 12.0 3.134 2.843 +2.40 +22.3 14.2 64.1
Apr. 9 22 19.21 +63 55.4 3.253 2.957 +2.54 +20.9 14.5 64.1
Apr. 19 22 44.63 +67 24.7 3.376 3.069 +2.74 +19.5 14.7 63.8
Apr. 29 23 12.05 +70 39.2 3.502 3.181 +3.02 +17.9 14.9 63.4
May 9 23 42.25 +73 38.0 3.628 3.291 +3.42 +16.2 15.2 62.8
May 19 00 16.47 +7/6 20.3 3.752 3.401 +4.00 +14.4 15.4 62.2
May 29 00 56.49 +78 44.7 3.874 3.509 +4.84 +12.4 15.6 61.8
June 8 01 44.86 +80 49.1 3.990 3.617/ +6.00 +10.1 15.8 61.5
June 18 02 44.89 +82 29.8 4.101 3.724 +].41 +1.2 16.0 61.4
June 28 03 59.00 +83 41.9 4.205 3.830 +8.56 +3.9 16.2 61.7
July 8 0524.55 +84 20.7 4.301 3.935 +8.69 +0.6 16.3 62.4
July 18 06 51.41 +84 27.0 4.388 4.039 +/.71 -1.8 16.5 63.6
July 28 08 08.55 +84 09.2 4.466 4.143 +6.37 -3.0 16.6 65.1
Aug. 7 09 12.25 +83 38.8 4.534 4.245 +5.24 -3.4 16.8 6/.2
Aug. 17 10 04.64 +83 05.1 4.594 4.347 +4.45 -3.1 16.9 69.6
Aug. 27 10 49.16 +82 33.9 4.646 4.448 +3.95 -2.5 17.0 72.5
Sept. 6 11 28.67 +82 08.8 4.691 4.548 +3.67 -1.7 17.1 15.7
Sept.16 12 05.40 +81 51.6 4.729 4.64] +3.56 -0.8 17.2 79.2
Sept.26 12 41.00 +81 43.1 4.763 4.746 +3.58 +0.1 17.4 82.9
Oct. 6 13 16.82 +81 43.7 4.795 4.844 +3.73 +0.9 17.5 86.8
Oct. 16 13 54.14 +81 52.5 4.826 4.941 +4.01 +1.6 17.6 90.7
Oct. 26 14 34.27 +82 08.5 4.860 5.037 +4.42 +2.1 11.7 94.6
Nov. 5 15 18.51 +82 29.2 4.897 5.133 +4.97 +2.2 17.8 98.2
Nov. 15 16 08.21 +82 51.3 4.942 5.229 +5.60 +1.9 17.9 101.4
Nov. 25 17 04.24 +83 10.6 4.996 5.323 +6.20 +1.1 18.0 104.1
Dec. 5 18 06.19 +83 21.9 5.061 5.417 +6.56 -0.1 18.1 106.1
Dec. 15 19 11.81 +83 20.7 5.138 5.510 +6.53 -1.6 18.2 107.2
Dec. 25 20 17.15 +83 04.8 5.230 5.603 +6.11 -3.0 18.3 107.4
Jan. 4 21 18.29 +82 34.7 5.335 5.69 +5.48 -4.1 18.4 106.6
Jan. 14 22 13.08 +81 53.5 5.455 5.787 +4.82 -4.8 18.5 104.9
Jan. 24 23 01.24 +81 05.3 5.588 5.878 +4.23 -5.2 18.6 102.3
Feb. 3 23 43.51 +80 13.6 5.734 5.968 +3.75 -5.2 18.8 99.0
Feb. 13 00 21.02 +79 21.4 5.889 6.058 +3.38 -5.0 18.9 95.2
Feb. 23 00 54.82 +78 30.9 6.053 6.148 +3.09 -4.7 19.0 90.9
Mar. 5 01 25.72 +77 43.5 6.222 6.23] +2.8] -4.4 19.1 86.3
Mar. 15 01 54.40 +76 59.9 6.394 6.325 +2.69 -3.9 19.2 81.5
Mar. 25 02 21.32 +76 20.6 6.567 6.413 +2.55 -3.5 19.4 76.8
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2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 187P/LINEAR

Epoch = 2009 July
T = 2008 Oct.
Peri. = 132.24297
Node = 112.00530
Incl. = 13.72921
q =

28.0

1T

8.32457 TT
2000.0

3.6939114 AU

S O O

ml = 4.0+ 5 log(Delta) + 20.0 log(r)

R.A. (2000) Decl.

m o
39.42 -17 12.
52.52 -17 25.
05.24 -17 34.
17.46 -17 39.
29.05 -17 39.

39.90 -17 37.
49.86 -17 33.
98.19 -17 2]
06.55 -17 23.
12.98 -17 19

17.94 -17 19.
21.28 -11 22.
22.90 -17 30.
22.13 -17 44.
20. 78 -18 04.

17.17 -18 31.
12.16 =19 02.
06.13 -19 36.
99.63 -20 13.
93.23 -20 50.

47.50 -21 25.
42.95 -21 58.
39.92 -22 28.
38.64 -22 54.
39.19 -23 17

41.52 -23 35.
45.57 -23 51.
91.17 =24 02.
98.16 -24 09.
06.38 -24 12.

15.65 -24 11.
25.80 -24 05.
36.68 -23 54.
48.14 -23 39.
00.05 -23 20.

12.29 -22 56.
24,72 -22 29.
37.27 -21 58.
49.82 -21 24.
02.28 -20 48.

14.58 -20 10.
26.64 -19 31.
38.37 -18 51.
49.72 -18 13.
22 00.62 -17 36.
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Delta

4,583
4.519
4.441
4.348
. 243

. 126
000
867
129
989

450
315
188
073
974

895
839
810
810
838

894
975
080
203
341

490
647
806
966
122

273
416
948
667
173

863
936
991
028
047

047
028
. 992
938
. 868

AARCIOT CIOARE BARARRDR AOWWOL WRWONN NPRRRN NOWWW WRWAS

- 31

ARRARE ARARE ALOOKWD WRWKNW WEOWKEKW WOKWE WKW WWWOKWL WWLWWW

r

110
113
111
122
126

131
131
142
148
155

161
168
175
183
191

199
807
816
825
834

844
854
864
8174
884

895
906
917
928
940

952
964
976
988
000

013
026
038
051
064

078
091
104
118
131

Daily motion

m
+1
+1
+1
+1
+1

+1
+0.
+0.
+0.
+0.

31
.21
.22
.16
.08

.00

89
18
64
90

.33
.16
.02
.20
. 36

.50
.60
. 65
. 64
Y

.46
.30
13
.05
.23

.40
.96
.10
.82
.93

.01
.09
.15
.19
.22

.24
.25
.26
.25
.23

.21
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.14
.09
.04

116520
993714 AU
0466310
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0.
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2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

C/2008 X3 (LINEAR)
= 2009 July 28.0

= 2008 Oct.
140. 78056
337. 75204
66. 47549

1.9016995 AU

10. 55774
2000.0

1T
1T

S O O

ml =12.8 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

1
1
1
1
1

—_ N

10
10
09
09
09

09
09
09
09
09

09
09
09
09
10

—_

—_
— NN NN — ——

11
11
10

10
10

m

01.
45.
25.
02.

37.
14.
94.
39.
28.

21.
18.
18.
20.
24.

30.
36.
44
92.
01.

10.
20.
29.
39.
49.

99.
08.
18.
21.
35.

44,
51,
57,
02.
06.

07.
07.
02.
99.
43.

07.
44,
22.
02.

2 12.07 -06

04 -10
39 -14
37 -18
13 -22

10 -24
95 -26
10 =27
23 -2]
34 =21

64 -26
51 -26
33 -26
90 -26
94 -26

05 -27
1 -2
28 -28
99 —-29
35 -30

99 -31
05 -33
14 -34
94 -36
36 -37

14 -39
19 -41
21 -43
31 -45
98 -47

07 -50
40 -52
11 -54
89 -57
43 -59

98 -61
01 -63
96 -66
21 -68
29 -69

15 =72
99 -72
15 =12

13.
38.
98.
9].
18.

46.
19.
04.
16.
10.

9]/.
45.
39.
41.
94.

17.
90.
34.
2].
30.

41.
01.
29.
05.
48.

37.
32.
33.
39.
49.

04.
22.
42.
03.
24.

43.
58,
05.
02.
44.

27.08 -71 06.
03.
32.
33.
63 -72 08.

— oo LWOPRrPW wWwolh—=pN — AP~

O~ 00ooO

Delta

143
. 664
. 607
. 980
. 589

. 637
. 122
. 841
. 987
. 154

337
931
131
933
135

334
929
11
897
068

230
380
520
647
162

864
954
. 031
096
149

190
222
. 244
258
266

269
269
2671
267
269

2176
289
311
343
. 385

—_

CUIOICIOT COICICICT CICICIIOT CIOITTA R RRRRR ROWLWE WNNNN Moo

|
wW
N
|

cococor ool AhAAR ABRBREDR BBROWKW WWWWW WWWWHN PR PPN

r

191
252
316
383
454

921
602
679
158
838

919
001
084
168
252

336
421
906
991
676

162
8471
932
017
102

187
212
356
440
924

608
691
174
857
940

022
104
185
267
348

429
909
989
669
148

Daily
m
-1.10
-1.56
-2.00
-2.32
-2.44

-2. 31
-1.98
-1.55
-1.09
-0.67

-0. 31
-0.02
+0. 22
+0. 40
+0. 55

+0. 67/
+0. 76
+0. 83
+0. 88
+0. 92

+0. 95
+0. 97
+0. 98
+0. 98
+0. 98

+0. 96
+0.94
+0. 91
+0. 87
+0. 81

+0. 73
+0. 64
+0. 51
+0. 35
+0. 15

-0.10
-0. 41
-0.78
-1.19
-1.62

-1.99
-2.22
-2.22
-2.01
-1.64

0. 9563241
43. 5411625 AU
0.00343047

SHO1T—= O NN ~J 00O O©—=—=0O0 C1— o —= O O©OLWoH OO NWWWW WNWOIN WoOOINOCIW 00— O OO

287.31 years
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Elong.

103.
114.
124.
135.
143.

147.
145.
139.
132.
123.

115.
108.
100.
93.
817.

81.
15.
10.
65.
60.

96.
92.
49.
46.
44,

43.

43.
44,
46.

49.
92.
96.
61.
65.

10.
15.
19.
84.
89.

93,
101.

104.
106.
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Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2001 GV8 (LINEAR)

= 2009 July 28.0 1T
= 2008 Oct. 11.15068 TT
= 151.60078

= 359.89413  2000.0

= 9.03603

2.1598413 AU

S O O

ml = 10.4 + 5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.

13
13
14
14
14

14
14

—_
[e o N NN ~Nooomvoo C1C10101

1
1
1
1
1

(o]

18
18
18
19
19

m

47.
99.
10.
18.
24.

28.
28.
26.
21.
13.

05.
96.
48.
42.
39.

38.
39.
42.
48.
99.

03.
13.
24.
35.
47.

00.
14.
28.
42.
97.

12.
2].
42.
9].
12.

2].
41.
99.
09.
.10 =30

34.
45.
99.
04.
11.

NS
N

31 -1
62 -13
21 -15
14 -16
89 -17

33 -19
82 -20
35 -20
11 =21
13 -21

14 -21
46 -21
18 -20
91 -20
34 -20

22 -19
48 -19
91 -19
2] -20
29 -20

13 -21
39 -21
08 -22
66 -23
99 -23

97 -24
91 =25
51 -26
89 -26
99 -27

o1 -28
5/ -28
69 -29
18 -29
15 -29

90 -30
91 -30
89 -30
33 -30

10 =31
18 -31
22 -31
08 -31
61 -31

o

45.
31.
08.
36.
99.

03.
00.
44,
12.
26.

24.
10.
49.
2].
08.

96.
93.
99.
14.
38.

08.
44,
24.
07.
93.

38.
24.
08.
o1.
31.

08.
42.
11.
37.
99.

17.
31.
42.
90.
96.

00.
04.
08.
14.
21.

— O —= 01 WCIWLW—O1

wWwoHo—o» HOTO OO QQOodbM~ OONON wWhooo M~

—_— N — D —

OO—=JO1O

Delta

2
2
2

1.
1.

—_—

—_

ARARE ARARE ARARE AROWL WWWONN NNNNN

. 229
134
. 039
946
856

174
. 102
. 644
. 605
. 587

. 994
. 627
. 687
111
. 818

003
144
298
460
630

803
971
152
323
490

651
804
948
080
200

306
397
472
930
570

993
997
984
953
905

441
363
213
172
. 064

|
w
w
|

WWWWL  WWWWW WRWWW WKWK WKWK RPN NN RN NN

r

269
293
319
347
371

409
442
476
912
949

987
625
665
105
146

188
829
872
914
957

000
043
086
130
173

216
259
302
345
387

430
472
914
996
997

638
679
120
160
199

839
8178
916
955
992

0.4439119
3.8839912 AU
0.12876170
1.65 years

Variation m1
for T=+1 day

-1.00 +9.0 19.3
-1.04 +9.0 19.3
-1.09 +8.9 19.3
-1.15 +9.0 19.3
-1.22 +9.1 19.3
-1.30 +9.3 19.3
-1.38 +9.5 19.3
-1.47 +9.9 19.4
-1.54 +10.3 19.4
-1.58 +10.7 19.5
-1.60 +11.0 19.7
-1.57 +11.2 19.8
-1.51 +11.1 20.0
-1.43 +10.8 20.3
-1.33 +10.3 20.5
-1.24 +9.6 20.8
-1.14 +8.9 21.1
-1.06 +8.2 21.4
-0.98 +7.5 21.6
-0.91 +6.8 21.9
-0.86 +6.2 22.2
-0.80 +5.6 22.4
-0.76 +5.1 22.7
-0.72 +4.5 22.9
-0.69 +4.1 23.1
-0.66 +3.6 23.4
-0.63 +3.2 23.6
-0.60 +2.9 23.8
-0.58 +2.5 23.9
-0.56 +2.2 24.1
-0.54 +1.9 24.3
-0.53 +1.6 24.4
-0.51 +1.3 24.6
-0.50 +1.0 24.7
-0.48 +0.8 24.8
-0.47 +0.6 24.9
-0.46 +0.4 25.
-0.45 +0.2 }
-0.44 0.0

-0.43 -0.2

-0.42 -0.3

-0.42 -0.5

-0.42 -0.6

-0.42 -0.8

-0.42 -0.9

Mot. /PA

20.
18.
.1/126
.8/132
.4/145

. 1/173
.6/218
.9/248
.4/262
.0/2170

.2/216
.0/281
.5/285

—_
[$a}

1

—_—

—_— —_—

_._._._._.
© OIS UIR NO~IA~A—

9/121
2/123

4/291

.0/308

8/ 80

.9/ 97
.1/102
.1/104
.2/105

.0/105
.4/106
.6/106
.6/105
.3/105

.0/105
.4/104
.8/103
.0/102
-1/101

.1/100
1/.99
.9/ 98
.6/ 97
.2/ 96

.1/ 95
1/ 94
.3/ 94
.5/ 93
4/ 92

Elong.

19.
86.
93.
101.
109.

118.
128.
138.
148.
159.

168.
170.
162.
151.
141.

132.
123.
114.
106.

98.

91.
84.
11.
10.
63.

9]/.
44,

37.
31.

OO~ A= OpN~ DLW~
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OHDHOON ~NOoOTbhdb ~Noo~pnd

18.
12.

12.
18.
25.
32.
39.

47.
62.

10.
18.
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2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 172P/Yeung

Epoch = 2009 July 28.0
T = 2008 Oct. 13.11827
Peri. = 179. 11201
Node = 40.06127 2000.0
Incl. = 11.51527
q = 2.2410071 AU
H =13.9, G=0.15
RhA.(ZOOO) Decl. Delta
m o
17 14.86 -27 06.0 3.131 2.
17 37.12 =27 54.0 3.086 2.
17 59.04 -28 31.6 3.033 2.
18 20.44 -28 59.7 2.973 2.
18 41.15 -29 19.5 2.906 2.
19 01.02 -29 32.7 2.833 2.
19 19.86 -29 41.3 2.753 2.
19 37.52 -29 47.1 2.668 2.
19 53.81 -29 52.6 2.579 2.
20 08.55 -29 60.0 2.486 2.
20 21.56 -30 11.6 2.392 2.
20 32.62 -30 29.8 2.298 2.
20 41.47 -30 56.2 2.206 2.
20 47.89 -31 32.3 2.119 2.
20 51.62 -32 18.3 2.039 2.
20 52.46 -33 13.0 1.971 2.
20 50.34 -34 13.6 1.918 2.
20 45.39 -35 15.1 1.884 2.
20 38.04 -36 11.1 1.871 2.
20 29.09 -36 55.4 1.883 2.
20 19.56 -37 22.9 1.921 2.
20 10.61 -37 31.4 1.985 2.
20 03.22 -37 21.8 2.073 2.
19 58.08 -36 56.6 2.182 3.
19 55.53 =36 19.7 2.311 3.
19 55.58 -35 34.3 2.455 3.
19 58.09 -34 43.0 2.611 3.
20 02.77 -33 41.5 2.776 3.
20 09.32 -32 49.1 2.947 3.
20 17.44 -31 48.0 3.120 3.
20 26.82 -30 44.7 3.294 3.
20 37.22 -29 39.1 3.464 3.
20 48.42 -28 31.3 3.630 3.
21 00.22 -27 21.3 3.789 3.
21 12.46 -26 09.2 3.939 3.
21 24.99 -24 55.2 4.078 3.
21 37.71 -23 39.5 4.204 3.
21 50.50 -22 22.6 4.316 3.
22 03.29 -21 04.8 4.414 3.
22 16.00 -19 46.5 4.494 3.
22 28.56 -18 28.4 4.559 3.
22 40.92 -17 10.8 4.605 3.
22 53.02 -15 54.6 4.634 3.
23 04.81 -14 40.2 4.644 3.
23 16.25 -13 28.2 4.637 3

|
w
=N
|

1T
1T

321
339
359
381
404

428
454
481
909
538

968
999
630
663
696

129
163
1917
832
867

902
938
973
009
044

080
116
151
187
222

251
292
321
362
396

430
464
498
931
964

996
629
661
692

123

S O O

0.3622976
3.5141896 AU
0.14961195
6.59 years
motion V
-4.8 18.9
-3.8 19.0
-2.8 19.0
-2.0 19.1
-1.3 19.1
-0.9 19.1
-0.6 19.1
-0.5 19.1
-0.7 19.0
-1.2 19.0
-1.8 18.9
-2.6 18.9
-3.6 18.8
-4.6 18.7
-5.5 18.6
-6.1 18.4
-6.1 18.3
-5.6 18.2
-4.4 18.1
-2.8 18.0
-0.9 18.1
+1.0 18.3
+2.5 18.5
+3.7 18.7
+4.5 19.0
+5.1 19.2
+5.5 19.4
+5.8 19.5
+6.1 19.7
+6.3 19.8
+6.6 20.0
+6.8 20.1
+7.0 20.2
+7.2 20.2
+7.4 20.3
+7.6 20.3
+7.7 20.4
+7.8 20.4
+7.8 20.4
+7.8 20.3
+7.8 20.3
+7.6 20.3
+7.4 20.3
+7.2 20.4
9 20.5



Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2008 02 (Ory)

= 2009 July 28.0
19.02920 TT

= 2008 Oct.
329. 59608
60. 70419
2. 75511
1. 3822802 AU

2000.0

1T

S O O

ml = 14.5 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

m

03 40.55 +21

03
04
04
04

05
05
05
06
06

06
07
07
07
07

08
08
08
09
09

—_ —_

S am N RPN NN = ——

—_

96.
12.
30.
49.

08.
2].
46.
06.
25.

45.
04.
22.
41.
98.

16.
33.
49.
05.
21.

36.
o1,
05.
19.
32.

45.
9].
08.
19.
30.

39.
48.
99.
02.
07.

11.
13.
14.
13.
10.

05.
99.
92.

36.

01 +22
11 +23
96 +24
06 +25

08 +25
44 +25
94 +25
46 +25
91 +25

15 +25
14 +24
80 +24
08 +23
95 +22

38 +21
36 +20
88 +19
93 +18
o1 +17

63 +16
27 +15
44 +13
14 +12
34 +11

04 +10
20 +09
19 +07
15 +06
03 +05

93 +04
17 +03
83 +03
36 +02
64 +02

48 +01
15 +01
31 +01
06 +01
02 +02

31 +02
17 +03
03 +04

o

96.
94.
46.
29.
04.

30.
47.
99.
93.
43.

24.
96.
21.
40.
o1.

9].
98.
99.
48.
38.

25.
11.
96.
41.
26.

12.
00.
o1,
44
42.

45.
93.
09.
32.
04.

46.
38.
42.
9].
23.

99.
43.
31.
44 .42 +05 19.
90 +06 05.

NNINOCTIO OO W

— =N ~NOo©oo—

S OwWwLw ~NCciILwonN AN OON [ NN e Nar X N| S OC100 I~

D

0
0

1.
1.
1

WRWWL  WWWWW WWWWHA ARRRARE ARRALO WWOWKWL WNNNN PN———

elta

. 831
. 950
080
221
312

. 531
. 696
. 867
. 041
.218

395
971
. 145
916
080

238
388
. 928
658
175

879
969
044
103
145

171
179
169
142
098

038
964
. 8176
118
672

961
450
342
243
159

095
055
. 044
064
17

—_

|
wW
(d3]
|

AARKWG WWWWKW WRWKWW WKWK WKWK RN NN PN

r

. 640
. 697
157
. 819
. 882

947
013
080
146
213

280
347
413
479
944

608
672
135
1917
858

918
978
037
094
151

207
262
316
369
421

472
923
972
621
668

115
161
806
850
893

935
971
.018
. 057
. 096

Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.

+0.

+0.
+0.
+0.
+0.
+0.

ly

99
68
18
85
90

94
95
95
94
92

90
817
83
19
14

10
65
60
96
o1

46
42
37
32
2]

22
16
10
03
95

86
11
65
93
38

.23
.06
12
.30
41

.61
11
.16
)
.69

0.5737593

3. 2429569 AU
0.16876886
5. 84 years

motion mil
+5.9 17.3
+5.1 17.8
+4.3 18.3
+3.5 18.8
+2.6 19.3
+1.7 19.8
+0.8 20.2
-0.2 20.6
-1.0 21.0
-1.9 21.4
-2.7 21.8
-3.5 22.1
-4.2 22.4
-4.8 22.7
-5.4 23.0
-5.9 23.3
-6.3 23.6
-6.7 23.8
-7.0 24.0
-1.2 24.2
-7.4 24.4
-71.5 24.6
-7.5 24.8
-71.5 24.9
-71.4 }
-1.2
-7.0
-6.6
-6.2
-5.7
-5.1
-4.5
-3.7
-2.8
-1.8
-0.8
+0. 4
+1.5
+2.6
+3.6
+4. 4
+4. 8
+4.9
+4.5
+3.9
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2008 QP20 (LINEAR-Hill)

= 2009 July
= 2008 Nov.
72.04979
325. 15066
7. 74986

28.0
2. 73001

2000.0

1.7231122 AU

1T
1T

ml = 13.2 + 5 log(Delta) + 15.0
RhA.(ZOOO) Decl.

02
02
03
03
03

04
04
04
05
05

05
06
06
06
07

07
07
08
08
08

09
09
09
09
10

m
23.
40.
00.
20.
41.

03.
25.
47.
09.
31.

92.
14.
34.
99.
15.

34.
93.
11.
29.
46.

02.
18.
33.
47.
01.

14.
2].
39.
90.
00.

10.
18.
25.
31.
36.

38.
40.
39.
36.
31.

25.
18.
11.
03.
96.

10 +26 09.
97 +26 20.
23 +26 3].
99 +26 56.
61 +27 14.

20 +27 29.
10 +27 40.
13 +27 45.
17 +27 43.
07 +27 32.

11 +27 14.
03 +26 48.
93 +26 13.
34 +25 31.
24 +24 42.

98 +23 41.
33 +22 45.
49 +21 38.
05 +20 26.
00 +19 10.

35 +17 51.
10 +16 30.
24 +15 07.
18 +13 42.
69 +12 18.

97 +10 53.
98 +09 30.
48 +08 08.
61 +06 49.
92 +05 33.

30 +04 22.
65 +03 15.
85 +02 15.
13 +01 22.
16 +00 37.

96 +00 02.
00 -00 22.
17 -00 36.
45 -00 38.
95 -00 28.

91 -00 07.
15 +00 22.
02 +00 58.
34 +01 36.
30 +02 13.

SO Oo1I—O1 O~d—w DLWONO OO wWwoe™ OO PhAJ©O CTLwoH©onN

CIEANCIW NN P~ON SOROCIJd—

Delta

.210
. 324
447
018
115

. 857
. 003
152
303
455

606
155
. 901
042
1717

306
427
. 538
639
128

806
870
920
955
976

981
970
. 943
901
844

174
691
997
496
389

281
175
077
991
923

8171
859
871
914
. 989

—_
—_

PN DRWWW WRWKWE WKW WKWK WWWKL WWNNR NN

|
w
(=]
|

WWWWL  WWWWW WRWWW WWKWWRKL WNNRRN PR NN RNNNN

r

. 832
. 864
.900
. 938
. 980

024
070
117
166
217

268
320
373
426
480

934
588
642
696
150

804
857
910
963
015

067
118
169
219
269

318
366
414
462
508

994
600
645
689
132

175
817
859
900
940

S O O

log (r)

Daily

.19
.93
.03
11
.16

.19
.20
.20
.19
.16

13

.04
.99
.93

. 88
.82
.16
.10
. 64

Y
.01
.45
.39
.33

.26
11
03
94

. 84
.12
.99
.44
.28

.10
.08
.21
.45
.60

.12
.y

.10
.99

0. 5064826
3.4914923 AU
0. 15107321
6.52 years
motion mil
+1.2 17.6
+1.7 17.9
+1.9 18.2
+1.8 18.5
+1.5 18.8
+1.1 19.1
+0.5 19.4
-0.2 19.8
-1.0 20.0
-1.8 20.3
-2.6 20.6
-3.4 20.9
-4.2 21.1
-4.9 21.4
-5.6 21.6
-6.2 21.9
-6.7 22.1
-1.2 22.3
-71.6 22.5
-71.9 22.6
-8.1 22.8
-8.3 23.0
-8.4 23.1
-8.5 23.3
-8.4 23.4
-8.3 23.5
-8.2 23.6
-71.9 23.7
-7.6 23.8
-7.1 23.8
-6.6 23.9
-6.0 23.9
-5.3 24.0
-4.5 24.0
-3.5 24.0
-2.5 24.0
-1.4 24.1
-0.2 24.1
+1.0 24.1
+2.1 24.1
+3.0 24.1
+3.6 24.2
+3.8 24.3
+3.7 24.4
+3.3 24.5

Elong.

112.
106.
101.
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Comet 207P/NEAT

Epoch = 2009 July 28.0 1T
T = 2008 Nov. 6.24106 TT

Peri. = 271.16172 e = 0.7570713
Node = 200.67536 2000.0 a= 3.8861858 AU
Incl. = 10.15073 n= 0.12865265
q = 0.9440661 AU P= 7.66 years

ml = 16.2 + 5 log(Delta) + 12.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.

2009/10 h m o m :

Jan. 9 14 4555 -19 01.8 1.425 1.330 +2.15 -3.1 18.5

Jan. 19 15 07.07 -19 32.9 1.442 1.42] +1.82 -1.1 18.9 69.
Jan. 29 15 25.25 -19 43.7 1.447 1.52] +1.4] +0.8 19.3 5.
Feb. 8 1539.91 -19 36.2 1.440 1.628 +1.10 +2.4 19.6 82.
Feb. 18 15 50.89 -19 12.3 1.425 1.729 +0.71 +3.9 19.9 89
Feb. 28 15 57.96 -18 33.2 1.404 1.830 +0.29 +5.3 20.2 98.
Mar. 10 16 00.90 -17 39.9 1.380 1.930 -0.12 +6.6 20.5 107
Mar. 20 15 59.67 -16 33.5 1.359 2.028 -0.53 +7.8 20.7 118.
Mar. 30 15 54.38 -15 15.4 1.347 2.126 -0.88 +8.7 20.9 129.
Apr. 9 15 45.57 -13 48.7 1.349 2.222 -1.14 +9.1 21.2 141.
Apr. 19 15 34.21 -12 18.1 1.372 2.316 -1.26 +8.8 21.4 153.
Apr. 29 15 21.58 -10 50.2 1.420 2.409 -1.24 +7.8 21.7 165.
May 9 1509.13 -09 32.1 1.497 2.501 -1.10 +6.3 22.1 172.
May 19 14 58.09 -08 29.3 1.602 2.590 -0.88 +4.5 22.4 164.
May 29 14 49.25 -07 44.7 1.734 2.679 -0.62 +2.6 22.7 153.
June 8 14 43.02 -07 18.9 1.889 2.765 -0.36 +0.9 23.1 142
June 18 14 39.42 -07 10.1 2.064 2.850 -0.12 -0.6 23.5 132.
June 28 14 38.27 -07 15.8 2.256 2.934 +0.10 -1.7 23.8 122.
July 8 14 39.30 -07 33.2 2.459 3.016 +0.29 -2.6 24.1 113.
July 18 14 42.19 -07 59.6 2.672 3.096 +0.45 -3.3 24.5 105.
July 28 14 46.67 -08 32.6 2.890 3.176 +0.58 -3.8 24.8 96
Aug. 7 14 52.48 -09 10.3 3.110 3.253 +0.69 4.1 : 88.
Aug. 17 14 59.40 -09 50.9 3.330 3.330 +0.78 -4.2 81.
Aug. 27 15 07.25 -10 33.2 3.547 3.405 +0.86 -4.3 13.
Sept. 6 15 15.87 -11 15.8 3.758 3.479 +0.93 -4.2 66.
Sept. 16 15 25.12 -11 57.7 3.961 3.551 +0.98 -4.1 99.
Sept.26 15 34.90 -12 38.3 4.155 3.622 +1.02 -3.8 o1
Oct. 6 154509 -13 16.7 4.335 3.692 +1.05 -3.6 44,
Oct. 16 15 55.60 -13 52.4 4.502 3.761 +1.07 -3.2 37.
Oct. 26 16 06.35 -14 24.8 4.653 3.829 +1.09 -2.9 30.
Nov. 5 16 17.24 -14 53.4 4,786 3.895 +1.09 -2.5 23.
Nov. 15 16 28.19 -15 18.1 4.899 3.960 +1.09 -2.0 16.
Nov. 25 16 39.11 -1538.4 4.993 4.025 +1.08 -1.6 10.
Dec. 5 16 49.92 -1554.2 5.065 4.088 +1.06 -1.1 6.
Dec. 15 17 00.51 -16 05.5 5.116 4.150 +1.03 -0.7 9.
Dec. 25 17 10.79 -16 12.1 5.145 4.211 +0.99 -0.2 16.
Jan. 4 17 20.66 -16 14.2 5.152 4.271 +0.94 +0.2 23.
Jan. 14 17 30.01 -16 11.9 5.138 4.330 +0.87/ +0.6 31.
Jan. 24 17 38.72 -16 05.5 5.104 4.388 +0.80 +1.0 39.
Feb. 3 17 46.69 -15 55.3 5.051 4.446 +0.71 +1.4 47].
Feb. 13 17 53.79 -15 41.6 4.981 4.502 +0.61 +1.7 99.
Feb. 23 17 59.90 -15 25.0 4.896 4.557 +0.50 +1.9 64.
Mar. 5 18 04.89 -15 05.8 4.800 4.611 +0.38 +2.1 13
Mar. 15 18 08.65 -14 44.8 4.696 4.665 +0.24 +2.2 82.
Mar. 25 18 11.05 -14 22.5 4.587 4.718 +0.10 +2.3 91.
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Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet

Epoch

Peri.
Node
Incl.

q
€

m

18
19
20
21
23

00
01
02
03
03

03
04
04
04
05

05
05
05
06
06

06
06
06
06
06

06
06
06
06
06

06
06
05
05
05

05
04
04
04
04

04
04
04
04
04

1

h

m
2].
18.
25.
48.
17.

35.
37.
24.
01.
31.

96.
18.
37.
94.
10.

24.
37.
49.
00.
09.

18.
25.
31.
35.
38.

39.
38.
35.
30.
22.

13.
01.
48.
35.
21.

09.
98.
90.
43.
38.

36.
35.
35.
37.
39.

C/2007 G1 (LINEAR)

= 2009 July 28.0

= 2008 Nov. 16.34599
= 223.99549

= 78.99684 2000.0
= 88.32998

= 2.6472865 AU

= 1.0016834

8.5+ 5 log(Delta) +
R. A. (2000) Decl.

69 -70°

29 -72
13 -74
31 =175
20 -75

93 -73
13 =10
88 -66
69 -62
51 -58

93 -5
19 -51
32 -48
91 -45
11 -43

35 -41
37 -40
2] -38
04 -37
1 =317

22 3]
49 -3]
44 -3]
92 -37
18 -38

86 -39
95 -39
89 -40
96 41
93 -42

12 -42
46 -42
o1 -42
00 -42
14 -40

48 -39
80 -37
05 -35
38 -33
16 -30

03 -28
02 -26
48 -23
21 -21
99 -19

03.
45.
92.
93.
23.

23.
20.
42.
49.
97.

14.
48.
42.
99.
38.

41.
06.
93.
99.
25.

08.
07.
20.
46.
23.

07.
9].
49.
37.
19.

46.
96.
42.
02.
96.

24.
32.
24.
06.
44,

22.
03.
o1,
47.
92.

WWOI100 SHDODHWSD OoOoHOo1Ww© QO —=o»00 N~Joo o1 CITO—=01h SHOOHOCIOo, OQwWoO oo CSICOIN BN

D

COICIOTA ARRRS ARRRDE ARRRE ARRRR WWOWKE WWWOWE WEWWE WWWWW

elta

. 255
211
. 169
133
107

093
094
112
146
196

261
336
420
909
600

689
175
854
925
986

036
074
101
117
123

120
111
098
085
075

071
079
100
140
200

281
384
909
653
814

989
174
364
. 957
. 148

|
w
[ee]
|

QUG CIOTARR ARRRR ARRRAE LWWOWKW WOWKRE WWRLW WNNNN NN

1T
1T

7.5 log(r)

r

107
131
159
790
825

863
904
947
994
043

095
148
204
262
321

382
444
908
973
639

106
175
843
913
983

054
126
198
210
343

416
490
964
638
112

186
861
935
010
085

160
234
309
384

. 459

Daily motion
m

+5.06 -16.

+6.68 -12.

+8.32 -6.

+8.89  +3.

+1.87 +12.

+6.18 +18
+4. 71 +21.
+3. 68 +23.
+2.98 +23.
+2.50 +22.

+2.17 +20.
+1.91 +18.
+1.72 +16.
+1.56 +14.
+1.42 +11.

+1.30 +9.
+1.19  +]7.
+1.08 +b.
+0.97 +3.
+0.85  +1.

+0.73 +0.
+0.59 -1.
+0.45 -2
+0.29 -3
+0.11 -4

-0.09 -5.
-0.31 -5.
-0.53 -4
-0.76 -4
-0.98 -2

-1.17  -0.
-1.30 +1.
-1.35 +4.
-1.33  +6.
-1.23 +90.

-1.07 +11.
-0.87 +12.
-0.67 +13.
-0.46 +14.
-0.27 +14.

-0.10 +13.
+0.05 +13.
+0.17 +12.
+0.28 +11.
+0.36 +10.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
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Oct.
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9
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8
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9
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8
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1
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6
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)
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)
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4
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3
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)
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Comet

Epoch

T

Peri.
Node
Incl.

a

C/2008 R3 (LINEAR)
= 2009 July 28.0

= 2008 Nov.
84.17223
270. 55371
43. 23604

1.9091598 AU

22. 51889
2000.0

1T
1T

S O O

ml =12.6 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.
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m

19. 04 +29 46.
92.
92.
45.
29.

04.
31.
49.
99.
02.

99.
49.
33.
12.
47.

16.
41.
03.
21.
36.

49.
99.
08.
15.
22.

28.
34.
40.
47.
94.

03.
12.
23.
35.
49.

06.
2].
92.
22.
96.

35.
18.
04.
93.
99.46 +13 43.

90.
21.
93.
23.

93.
22.
90.
16.
42.

06.
29.
o1,
12.
32.

90.
08.
25.
40.
94.

08.
20.
30.
40.
48.

94.
99.
03.
04.
03.

01.
96.
90.
43.
35.

26.
18.
11.
04.
00.

9.
99.
99.
96.

35 +30
85 +31
11 +32
80 +33

68 +34
95 +34
31 +34
92 +34
34 +35

98 +34
6/ +34
62 +34
46 +34
22 +33

89 +33
90 +32
04 +32
49 +31
84 +30

06 +29
08 +28
87 +28
34 +2]
39 +26

93 +25
84 +24
01 +23
34 +22
14 +21

21 +21
83 +20
18 +19
43 +18
23 +17]

14 +11
95 +16
16 +15
99 +15
29 +14

16 +14
62 +14
98 +14
91 +13

NPOID [Sa BN~ &) le] OO ~JwW OhoOOwWwwWw wWw~dwo N SHCILW oo O SO~ N cooONO O SAOCITOIN

Delta

2.150
2.234
2. 331
2.439
2.558

2.685
. 818
. 956
. 095
. 233
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495
.616
121
826

912
985
042
083
108

116
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085
047
995

933
861
. 185
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631
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903
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965
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989
025
066
112
164
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341
407
475

946
618
692
168
844

922
000
080
159
239

320
401
482
963
644

125
806
886
967
048

128
208
288
368
44]

926
605
684
162
840

918
995
072
148

. 225

Daily

m

+3.
+3.
+3.
+3.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
.98
. 87

.16
. 65
.0
.44
.32

.20
.08
+0.
+0.
+0.

+0.
+0.
13
.06
.25

.44
.60
.14
.82
.85

.82
.14
.62
47
31

.15
.00
13
.26
. 36

+1
+1

+1
+1
+1
+1
+1

+1
+1

13
15
13
07
99
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18
66
94
42

31
20
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81
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49
32

0. 8964355
18. 4345004 AU
0. 01245251
79.15 years

NNWRS ArWW—O ~NOCIN OOl oo —o O WO o

OCO—=hK~

— OO 1o wWwoHmoow—

=A

NN NN NN NN NN N NN PN NI NN N——= = — == — — = —
—__—T— — —__—T— — —_——_—,—_—,—e ocoocooo o

NNN NN
NNNN—

NN N NN
wWwwwnNN

COLLO ©WEeEL O~~~

— OJOo1W

ANO O CITLwnNO © o~ Ol COhpbhwwW NN—= O © Oo~dOIRAN

—OOORN SO AEN

Elong.

67.
64.
62.
99.
99.

92.
48.
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34.
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2].
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152.
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168.
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135.
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114.
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Sept.
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Oct.
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Nov.
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Dec.
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Jan.
Jan.
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Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
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20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 150P/LONEOS

Epoch = 2009 July
T = 2008 Nov.
Peri. = 245. 66851
Node = 272.42766
Incl. = 18.50038
q =

28.0
25. 98079

2000.0

1.7677441 AU

1T
1T

S O O

0. 5456929
3.8910774 AU
0.12841013
7.68 years

ml = 13.8 + 5 log(Delta) + 12.5 log(r (t-100))

R.A. (2000) Decl.
h m o
13 37.80 -30 21.
13 58.35 -33 06.
14 17.62 -35 35.
14 35.10 =37 46.
14 50.27 -39 38.

15 02. 47 -41 11.
15 11.11 -42 22.
15 15.72 -43 11.
15 16.02 -43 33.
15 12.27 -43 23.

15 05.33 -42 37
14 56.54 -41 15.
14 47.63 -39 23.
14 40.07 -37 11.
14 34.84 -34 51.

14 32.42 -32 3].
14 32.78 -30 37.
14 35.68 -28 55.
14 40.82 -27 33.
14 47.81 -26 29.

14 56. 34 -25 42.
15 06.16 -25 09.
17.01 =24 4].
28.173 -24 33.
41.16 -24 25.

o4.17 -24 22.
07.65 -24 21.
21.51 =24 21.
35.64 -24 21.
49.98 -24 19.

04.42 -24 15.
18.91 -24 08.
33.35 -23 58.
47.65 -23 43.
01.75 -23 25.

15.56 -23 03.
28.98 -22 3].
41.94 -22 07.
94.35 -21 34.
06. 11 -20 57.

17.14 =20 18.
27.34 -19 3].
36.62 -18 55.
44.87 -18 12.
51.98 -17 29.
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132
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. 556

. 499
. 445
397
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321

313
319
. 3417
399
475
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. 696
. 835
. 989
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. 331
914
101
889
077

263
444
618
183
938

081
210
323
421
500
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r

817
. 841
. 869
. 901
937

.976
017
062
109
157

208
259
312
366
421

47]
933
989
646
102

159
816
813
929
985

041
097
152
207
261

315
369
422
474
526

578
629
679
129
118

821
875
922
969
.016

m

+2.

+1
+1
+1
+1

+0.
+0.

Daily motion mi
06 -16.5 18.4
.93 -14.9 18.2
.75 -13.1 18.1
.52 -11.2 18.0
.22 -9.3 17.9
86 -7.2 17.8
46 -4.9 17.7
.03 -2.2 17.6
.37 +1.0 17.6
.69 +4.6 17.6
.88 +8.2 17.6
.89 +11.2 17.7
.16 +13.2 17.8
.52 +13.9 18.0
.24 +13.4 18.2
.04 +12.0 18.5
.29 +10.2 18.8
.51 +8.2 19.0
.70 +6.4 19.3
.86 +4.7 19.6
.98 +3.3 19.9
.09 +2.2 20.2
17 +1.4 20.5
.24 +0.7 20.8
.30 +0.3 21.0
.35 +0.1 21.3
.39 0.0 21.5
.4 0.0 21.8
43 +0.2 22.0
44 +0.4 22.2
45 +0.7 22.4
44 +1.0 22.5
A3 +1.4 227
41 +1.8 22,9
.38 +2.2 23.0
.34 +2.6 23.1
.30 +3.0 23.3
.24 +3.3 23.4
.18 +3.6 23.5
.10 +3.9 23.5
.02 +4.1 23.6
.93 +4.2 23.7
.82 +4.3 23.7
.11 +4.3 23.8
.59 +4.2 23.8
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Comet C/2007 M2 (Catalina)

Epoch = 2009 July 28.0 1T
T = 2008 Dec. 8.57032 TT
Peri. = 220.67069

Node = 357.28960 2000.0
Incl. = 80.95373

q = 3.5410237 AU

e = 0.9988047

ml = 8.0+ 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion Elong
2009/10 h m o m , o

=A

Jan. 9 12 10.96 -53 24.8 3.550 3.553 -0.88 -23.8 16.3 82.2
Jan. 19 12 02.20 -57 23.3 3.459 3.561 -1.48 -22.8 16.2 8.9
Jan. 29 11 47.44 -61 11.6 3.383 3.572 -2.26 -20.5 16.2 93.0
Feb. 8 11 24.87 -64 36.5 3.325 3.58 -3.17 -16.5 16.2 97.2
Feb. 18 10 53.20 -67 21.5 3.287 3.600 -4.01 -10.7 16.1 100.5
Feb. 28 10 13.13 -69 08.8 3.270 3.618 -4.41 -3.8 16.2 102.6
Mar. 10 09 29.05 -69 47.3 3.273 3.638 -4.14 +2.7 16.2 103.6
Mar. 20 08 47.69 -69 20.0 3.296 3.660 -3.35 +/.6 16.2 103.6
Mar. 30 08 14.19 -68 03.5 3.335 3.683 -2.41 +10.4 16.3 102.5
Apr. 9 07 50.04 -66 19.6 3.389 3.709 -1.59 +11.3 16.3 100.8
Apr. 19 07 34.18 -64 26.7 3.453 3.737 -0.93 +10.9 16.4 98.6
Apr. 29 07 24.86 -62 37.9 3.526 3.767 -0.44 +9.6 16.5 96.0
May 9 07 20.42 -61 01.6 3.603 3.799 -0.09 +7.9 16.6 93.4
May 19 07 19.55 -59 42.5 3.683 3.832 +0.18 +5.9 16.7 90.7
May 29 07 21.31 -58 43.5 3.762 3.86/ +0.37 +3.8 16.8 88.3
June 8 07 25.00 -58 05.8 3.840 3.904 +0.51 +1.6 16.8 86.0
June 18 07 30.09 -57 49.9 3.915 3.942 +0.61 -0.6 16.9 84.1
June 28 07 36.22 -57 55.7 3.985 3.982 +0.68 -2.7 17.0 82.5
July 8 07 43.04 -58 22.9 4.051 4.023 +0.73 -4.8 17.1 81.2
July 18 07 50.31 -59 10.7 4.113 4.066 +0.75 6.8 17.2 80.2
July 28 07 57.81 -60 18.5 4.170 4.110 +0.75 -8.7 17.2 19.6
Aug. 7 08 05.28 -61 45.4 4.223 4.155 +0.72 -10.5 17.3 79.2
Aug. 17 08 12.51 -63 30.3 4.274 4.201 +0.67 -12.2 17.4 79.1
Aug. 27 08 19.18 -65 31.9 4.323 4.249 +0.57 -13.7 11.5 79.1
Sept. 6 08 24.87 67 48.8 4.372 4.298 +0.41 -15.0 17.5 79.1
Sept.16 08 28.99 -70 19.0 4.422 4.34] +0.15 -16.1 17.6 179.2
Sept.26 08 30.53 -73 00.4 4.473 4.398 -0.29 -16.9 17.7 19.2
Oct. 6 08 27.68 -75 49.8 4.529 4.450 -1.08 -17.3 17.8 79.1
Oct. 16 08 16.83 -78 42.7 4.589 4.502 -2.70 -16.8 17.8 /8.8
Oct. 26 07 49.81 -81 30.8 4.654 4.555 -6.22 -14.4 17.9 178.2
Nov. 5 06 47.57 -83 54.5 4.724 4.610 -12.23 -7.0 18.0 7/.3
Nov. 15 04 45.25 -85 04.9 4.801 4.664 -12.96 +5.4 18.1 76.2
Nov. 25 02 35.64 -84 10.9 4.883 4.720 -6.98 +13.7 18.2 4.7
Dec. 5 01 25.86 -81 53.7 4.970 4.776 -3.06 +16.7 18.3 /3.0
Dec. 15 00 55.25 -79 07.2 5.062 4.833 -1.26 +17.4 18.4 1.1
Dec. 25 00 42.67 -76 13.2 5.156 4.891 -0.38 +17.3 18.5 69.0
Jan. 4 00 38.89 -73 20.4 5.252 4.949 +0.10 +16.8 18.5 66.9
Jan. 14 00 39.85 -70 32.9 5.347 5.00/ +0.38 +16.0 18.6 64.8
Jan. 24 00 43.60 -67 53.1 5.440 5.066 +0.55 +15.0 18.7 62.8
Feb. 3 00 49.07 -65 22.9 5.530 5.126 +0.66 +14.0 18.8 61.0
Feb. 13 00 55.63 -63 03.2 5.614 5.186 +0.7/3 +12.8 18.9 59.6
Feb. 23 01 02.88 —60 54.9 5.692 5.246 +0.7/ +11.6 19.0 58.7
Mar. 5 01 10.55 -58 58.7 5.761 5.307 +0.79 +10.4 19.1 58.2
Mar. 15 01 18.43 -57 15.0 5.821 5.368 +0.80 +9.1 19.1 58.4
Mar. 25 01 26.39 -55 44.3 5.872 5.429 +0.79 +7.7 19.2 59.2
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1
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)
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4
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3
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Comet

Epoch

T

Peri.
Node
Incl.

a

204P/LINEAR-NEAT

= 2009 July 28.0
9.22953 TT

= 2008 Dec.
355. 01956
109. 10500
6. 58105
1.9400292 AU

2000.0

1T

S O O

ml =12.0 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.
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2].
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44,
59,
14.
28,
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22.
35.
47.

99.
09.
19.
28.
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41.
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47.
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84 +23
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66 +24
28 +24
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03 +22
41 +21
39 +20
15 +18

34 +17
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14 +13
42 +12
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49 +08
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16 +02
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15 -02
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321

367
412
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945
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631
673
115

157

0.4705693
3.6643685 AU
0. 14050940
7.01 years

Daily motion

m
-0. 51
-0. 60
-0.52
-0. 31
-0.02

+0. 29
+0. 59
+0. 85
+1. 06
+1.23

+1.35
+1.44
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Epoch

T

Peri.
Node
Incl.
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210P/Cristensen
= 2009 July 28.0

= 2008 Dec.
345. 77209
93. 88332
10. 21573
0.5348036 AU

19.97112
2000.0
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ml = 14.0 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.
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46.
16.
17.
03.
19.

00.
07.
45.
03.
07.

02.
92.
38.
23.
92.

08.
22.
35.
47.
96.

02.
05.
05.
01.
94.

42.
25.
05.
39.
09.

34.
94.
09.
20.
26.

29.
2].
22.
14.
02.
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Delta

911
991
. 657
103
133

154
175
804
. 851
923

. 023
. 150
. 303
AT
. 669

875
092
315
. 942
mn

999
222
440
649
848

034
205
360
497
615

112
188
841
812
881

867
833
179
107
620

520
411
297
183
073
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r

.679
. 811
. 954
. 098
. 240

3178
511
. 640
. 164
. 884

000
113
221
321
429

528
624
118
809
898

984
068
150
230
308

384
458
931
601
670

138
804
868
931
992

052
111
168
224
219

. 333
. 385
. 436
. 486
. 535

Daily motion
m

-1.82 +22.5
-0.72 +14.2
-0.50 +11.5
-0.68 +11.2
-1.07 +11.8
-1.55 +12.4
-2.00 +12.1
-2.30 +10.6
-2.35 +7.6
-2.14 +4.1
-1.76 +0.6
-1.31 -2.2
-0.87 -4.2
-0.48 5.6
-0.16 -6.5
+0.09 -7.0
+0.30 -7.4
+0.47 -1.5
+0.60 -7.6
+0.70 -7.6
+0.78 -1.5
+0.85 -7.3
+0.91 -7.1
+0.95 -6.9
+0.99 -6.6
+1.02 -6.3
+1.04 -6.0
+1.05 -5.6
+1.05 5.2
+1.05 -4.8
+1.04 -4.4
+1.03 -3.9
+1.00 -3.4
+0.96 -3.0
+0.92 -2.5
+0.86 -2.0
+0.79 -1.5
+0.70 -1.1
+0.60 -0.6
+0.49 -0.2
+0.36 +0.2
+0.21 +0.5
+0.06 +0.8
-0.11  +1.1
-0.28 +1.4

e = 0.8316172
a= 3.1761175 AU
n= 0.17412424
P= 566 years
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2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2008 T4 (Hill)

= 2009 July 28.0

= 2008 Dec. 24.00228
= 1.27405

= 44.67980 2000.0
=  6.32614

2.5118118 AU

1T
1T

S O O

ml = 10.6 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

01
01
02
02
02

02
03
03
03
03

04
04
04
05
05

05
06
06
06
07

07
07
07
08
08

08
08
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

m
42.

03.
16.
30.

45.
02.
19.
36.
94.

13.
32.
o1.
11.
31.

90.
10.
29.
48.
06.

24.
41.
98.
14.
29.

44,
57,
10.
21,
31,

40.
47.
92.
99.
97.

96.
93.
48.
42.
35.

2].
20.
14.
10.
07.

69 +11

92.41 +12 41.
01.
23.
46.

08.
29.
45.
9].
03.

02.
93.
35.
09.
34.

90.
9].
96.
47.
30.

08.
39.
06.
30.
o1.

12.
33.
96.
23.
94.

32.
18.
13.
18.
33.

98.
32.
11.
92.
30.

02.
24.
36.
37.
29.

80 +14
65 +15
14 +16

93 +18
06 +19
00 +20
63 +21
85 +23

99 +24
64 +24
99 +25
92 +26
12 +26

68 +26
10 +26
29 +26
15 +26
60 +26

96 +26
95 +25
69 +25
13 +24
98 +23

37 +23
82 +22
23 +21
o1 +21
92 +20

11 +20
15 +20
44 +20
83 +20
18 +20

39 +20
o1 +21
12 +22
40 +22
11 +23

96 +24
47 +24
47 +24
01 +24
36 +24

27.
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Delta

2.162
2.290
2.420
2. 551
. 680

. 808
932
052
166
274

376
469
. 555
632
100

157
805
. 842
867
881

883
813
851
817
110

112
642
. 962
473
376

273
168
061
959
864

181
115
671
653
665

106
171
871
001
. 146
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|
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r

914
919
925
933
943

996
970
985
603
622

643
665
689
114
41

169
198
828
859
891

924
958
992
027
063

099
136
173
211
249

281
326
365
404
443

482
921
961
600
640

679
118
158
1917
836

Dai
m
+0.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.

+0.

+0.
+0.
+0.

ly

97
14
28
41
92

61
69
16
82
817

91
94
95
96
96

94
92
89
85
80

14
67
60
92
44

35
24
13
00
86

10
93
34

13
.08

.29
.48
.63
K
.16

11
.60
.45
.21
.08

0.4353938
4.4487854 AU
0. 10503690
9. 38 years

motion mil
+7.4 18.3
+7.9 18.4
+8.2 18.6
+8.3 18.7
+8.3 18.8
+8.0 19.0
+7.7 19.1
+7.2 19.2
+6.6 19.3
+5.9 19.5
+5.1 19.6
+4.3 19.7
+3.4 19.8
+2.5 19.9
+1.6 20.0
+0.7 20.1
-0.1 20.2
-0.9 20.3
-1.6 20.4
-2.3 20.5
-2.8 20.5
-3.3 20.6
-3.6 20.7
-3.8 20.7
-3.9 20.8
-3.9 20.8
-3.7 20.9
-3.4 20.9
-2.9 20.9
-2.2 20.9
-1.4 20.9
-0.5 20.9
+0.5 20.9
+1.5 20.9
+2.5 20.9
+3.4 20.9
+3.9 21.0
+4.1 21.0
+3.8 21.1
+3.2 21.1
+2.3 21.2
+1.2 21.4
+0.1 21.5
-0.9 21.7
-1.7 21.8
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2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet
Epoch

Peri.
Node
Incl.

q
€

€/2008 Q1 (Maticic)

= 2009 July 28.0

= 2008 Dec. 30.15649
= 104. 48582

= 9.30678 2000.0
= 118. 62944

= 2.9593533 AU

= 0.9952090

1T
1T

ml = 10.0 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

h m
36.
37.
37.
36.
32.

25.
15.
01.
42.
17.

49.
17.
46.
17.
93.

34.
20.
10.
03.
99.

96.
96.
9].
99.
01.

04.
07.
11.
15.
18.

21.
24.
26.
28.
28.

28.
26.
22.
17.
10.

01.
12 51.
12 40.
12 2].
12 15.
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WwWwWwWwww WD DN NWWWW wWh oo OO N~ N

—_
WWwWwww

—_
LWWwWwWwww

—_
wW

61 +22 18.
43.
2].
31.
99.

36.
33.
37.
39.
23.

30.
43.
99.
14.
93.

10.
20.
31.
49.
16.

92.
38.
33.
36.
46.

03.
26.
94.
28.
07.

09.
21.
2].
29.
26.

17.
03.
43.
15.
40.

97.
06.
06.
98.
45.

13 +22
10 +23
04 +24
25 +25

11 +2]
66 +29
37 +31
16 +33
82 +35

02 +36
99 +36
29 +35
15 +34
68 +31

64 +29
33 +26
11 +23
24 +20
03 +18

92 +15
46 +13
26 +11
05 +09
96 +07

99 +06
96 +04
92 +02
11 +01
99 +00

19 -01
98 -02
17 -03
21 -04
10 -05

04 -06
04 -07
94 -07
36 -08
43 08

18 -08
99 -09
07 -09
19 -08
29 -08

5
0
4
6
2
9
1
1
9
6
2
2
9
3
6
9
5
5
3
2
1
1
5
3
5
3
1
5
2
0
4
0
8
6
4
8
5
0
6
1
1
2
4
8
1

Delta

. 4176
. 402
. 309
198
076

946
817
696
993
516

474
475
921
611
142

905
092
297
910
126

938
142
334
909
664

198
908
992
050
081

086
065
019
951
864

162
650
933
417
311

220
153
117
117
157

ARRARR ARARA RARGOIO OICIRRAR RARRRK WWORWN NN NN WOWWW

|
S
(5]
|

coohkhh hAhAbBRD BAEREDE BABERRLOKW WOWWWW WWWWW WWWWW WWWWwW WNNMNN

r

961
966
974
986
001

019
040
064
091
121

154
189
226
266
309

353
399
4438
498
950

603
658
114
171
829

889
950
011
074
137

201
266
331
397
463

930
997
665
133
802

810
939
008
078
147

Daily

+0. 11
0.00
-0.17
-0. 38
-0. 65

-1.00
-1.43
-1.92
-2.43
-2.88

-3.14
-3.13
-2.85
-2.41
-1.90

-1.43
-1.02
-0. 69
-0.42
-0. 21

-0.05
+0. 08
+0.18
+0. 25
+0. 30

+0. 34
+0. 36
+0. 36
+0. 35
+0. 32

+0. 28
+0. 22
+0.14
+0. 05
-0.07

-0.20
-0.35
-0.52
-0. 69
-0.87

-1.02
-1.15
-1.23
-1.25
-1.21

motion

+2. 4
+4. 4
+6.
+8.
+10.

+11.
+12.
+12.
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Elong.

o1,
96.
61.
68.
16.

84.
93.
102.
110.
118.

124.
127.
126.
122.
115.

107.
98.
89.
81.
12.

63.
99.
46.
38.
30.

22.
15.
10.
10.
16.

24.
32.
41.
90.
60.

10.
80.
91.
102.
114.

126.
138.
151.
163.
172.

o
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Come

Epoc
T

Per i
Node
Incl

a

t
h

214P/LINEAR

= 2009 July
= 2009 Jan.
190. 27202
348. 25965

15. 21345

28.0
5.6147]

2000.0

1. 8438198 AU

1T
1T

S O O

ml = 14.2 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

m

13 51.
14 09.
14 26.
14 42.
14 56.

o 08.
9 17.
9 22.
9 24.
5 21.

15 14.
15 05.
14 54.
14 44.
14 36.

14 32.
14 31.
14 34.
14 40.
14 49.

14 59.
15 12.

—_

—_

25.
40.
99.

12.
29.
46.
04.
22.

39.
9].
15.
33.
90.

07.
24.
40.

19 56.
20 10.

20 25.
20 38.
20 51.
21 03.
21 13.

94 -14 52.
65 -18 04.
17 =21 13.
96 -24 18.
63 -27 19.

43 -30 14.
37 -33 03.
87 -35 42.
34 -38 08.
94 -40 13.

18 -41 49.
06 —42 48.
18 -43 07.
13 -42 51.
93 -42 07.

37 -41 08.
86 —40 04.
80 -39 05.
16 =38 13.
23 =37 31.

18 =36 59.
03 -36 35.
63 -36 19.
36 -36 07.
98 -35 59.

30 -35 53.
21 =35 48.
94 -35 41.
19 =35 32.
04 -35 21.

98 -35 06.
92 -34 48.
16 =34 25.
41 -33 58.
18 =33 21.

80 -32 52.
39 -32 14.
48 -31 33.
01 -30 49.
90 -30 04.

12 =29 19.
98 -28 33.
24 =217 49.
03 -27 07.
87 -26 21.

— 01O ©C©o
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Delta

. 186
. 696
. 609
. 526
. 448

374
. 308
. 250
. 203
170

. 152
153
174
. 216
219

. 361
. 462
.018
. 108
. 850

. 001
159
323
491
661

831
000
. 166
3217
481

628
165
890
003
103

187
255
307
341
358

358
340
. 306
256
191

—_— —_
—_

—_

—_

ARARE RARARE AROWL WWWWN NNNNN

|
S
(=]
|

WWWWW  WWWWW WWRWWKW PR DR RN PR Do

r

. 844
. 848
. 855
. 867
. 883

.903
. 926
. 953
. 983

015

051
088
128
170
213

258
304
352
400
449

498
948
998
649
699

150
801
851
902
952

002
052
102
151
199

248
296
343
390
436

482
928
973
617

. 661

0. 4885898
3.6053638 AU
0. 14397280
6. 85 years

Daily motion

m

+1.
.1
.58
.41
.18

+1
+1
+1
+1

+0.
+0.
.15
.28
. 68

.97
.09
.01
.16
.42

.05
.29
.60
.85
.06

.22
. 36
41
.56
.63

.69
K
.16
.19
.19

.19
.18
.16
.14
.10

. 66
.61
)
.49
.42

.35
.21
.18
.08
.98

81

89
99

-19.
-18.
-18.
-18.
-17.

-16.
-16.
-14.
-12.
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24.5
24,7
24.8

25.0

Elong.
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Comet C/2007 N3 (Lulin)
Epoch = 2009 July 28.0 1T

T = 2009 Jan. 10.64472 1T
Peri. = 136. 86845

Node = 338.54343 2000.0
Incl. = 178.37371

q = 1.2121777 AU

e = 1.0000420

ml = 7.0+ 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion Elong
2009/10 h m o m , o

=A

Jan. 9 1554.41 -19 25.9 1.622 1.212 -1.11 +3.3 8.9 48.2
Jan. 19 15 43.33 -18 52.5 1.340 1.219 -2.01 +6.8 8.5 61.0
Jan. 29 15 23.24 -17 44.4 1.035 1.245 -4.12 +16.7 8.0 76.1
Feb. 8 14 42.04 -14 57.5 0.727 1.290 -9.67 +51.1 7.4 96.5
Feb. 18 13 05.34 -06 26.0 0.472 1.350 -17.84 107.0 6.7 131.8
Feb. 28 10 06.94 +11 23.7 0.436 1.423 -12.52 +51.0 6.7 170.3
Mar. 10 08 01.78 +19 53.5 0.668 1.506 -5.16 +11.1 7.9 129.0
Mar. 20 07 10.13 +21 45.0 0.992 1.597 -2.21 +2.9 9.0 106.9
Mar. 30 06 48.08 +22 13.6 1.337 1.694 -0.96 +0.9 9.9 91.8
Apr. 9 06 38.47 +22 22.2 1.680 1.796 -0.35 +0.2 10.7 79.7
Apr. 19 06 35.00 +22 24.3 2.010 1.901 0.00 -0.1 11.3 69.1
Apr. 29 06 34.98 +22 23.4 2.324 2.008 +0.21 -0.3 11.9 59.4
May 9 06 37.03 +22 20.7 2.616 2.117 +0.33 -0.4 12.3 50.2
May 19 06 40.37 +22 16.6 2.884 2.226 +0.42 -0.5 12.8 41.3
May 29 06 44.54 +22 11.2 3.125 2.33]7 +0.46 -0.7 13.2 32.7
June 8 06 49.18 +22 04.6 3.337 2.44] +0.49 -0.8 13.5 24.2
June 18 06 54.05 +21 57.1 3.520 2.557 +0.49 -0.8 13.8 15.8
June 28 06 58.95 +21 48.6 3.672 2.668 +0.48 -0.9 14.1 1.4
July 8 07 03.71 +21 39.6 3.794 2.777 +0.45 -0.9 14.3 1.4
July 18 07 08.16 +21 30.3 3.884 2.887 +0.40 -0.9 14.6 9.6
July 28 07 12.16 +21 20.9 3.943 2.99 +0.34 -0.9 14.7 18.2
Aug. 7 07 15.52 +21 12.1 3.973 3.104 +0.26 -0.8 14.9 27.0
Aug. 17 07 18.08 +21 04.0 3.975 3.211 +0.16 -0.7 15.1 35.9
Aug. 27 07 19.63 +20 57.3 3.951 3.318 +0.03 -0.5 15.2 45.2
Sept. 6 07 19.97 +20 52.5 3.905 3.424 -0.11 -0.2 15.3 54.8
Sept. 16 07 18.85 +20 50.0 3.839 3.529 -0.28 0.0 15.4 64.8
Sept.26 07 16.01 +20 50.3 3.758 3.634 -0.48 +0.3 15.5 /5.2
Oct. 6 07 11.19 +20 53.4 3.669 3.738 -0.70 +0.6 15.5 86.1
Oct. 16 07 04.17 +20 59.2 3.578 3.841 -0.94 +0.8 15.6 97.7
Oct. 26 06 54.75 +21 06.9 3.494 3.943 -1.18 +0.8 15.7 109.8
Nov. 5 06 42.92 +21 15.4 3.424 4.045 -1.41 +0.7 15.7 122.6
Nov. 15 06 28.85 +21 22.8 3.378 4.145 -1.59 +0.4 15.8 135.9
Nov. 25 06 12.99 +21 27.0 3.364 4.246 -1.69 -0.1 15.9 149.6
Dec. 5 05 56.09 +21 26.5 3.391 4.345 -1.70 -0.6 16.0 163.6
Dec. 15 05 39.07 +21 20.7 3.460 4.444 -1.62 -1.1 16.2 17].1
Dec. 25 05 22.89 +21 10.1 3.575 4.542 -1.46 -1.3 16.3 168.0
Jan. 4 0508.33 +20 56.7 3.732 4.639 -1.24 -1.4 16.5 154.5
Jan. 14 04 55.92 +20 42.4 3.927 4.736 -1.00 -1.3 16.7 141.4
Jan. 24 04 45.89 +20 29.4 4.153 4.832 -0.76 -1.0 16.9 128.9
Feb. 3 04 38.27 +20 19.0 4.402 4.928 -0.54 -0.7 17.1 117.0
Feb. 13 04 32.88 +20 11.9 4.666 5.022 -0.34 -0.4 17.4 105.6
Feb. 23 04 29.50 +20 08.4 4.940 5.117 -0.16 0.0 17.6 94.7
Mar. 5 04 27.86 +20 08.1 5.215 5.210 -0.02 +0.3 17.8 84.3
Mar. 15 04 27.68 +20 10.7 5.486 5.303 +0.10 +0.5 17.9 74.3
Mar. 25 04 28.72 +20 15.6 5.748 5.396 +0.20 +0.7 18.1 64.6
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.

Node

Incl.

a

m1
RhA.(ZOOO) Decl.

47.
42.
35.
29.
23.

18.
15.
13.
12.
14.

17.
21.
26.
33.
41.

49.
98.
08.
18.
29.

39.
90.
02.
13.
24.

35.
46.
9].
07.
17.

2].
36.
44
o1,
98.

03.
07.
10.
11.
10.

08.
04.
99.
93.
47.

08
08
08
08
08

08
08
08
08
08

08
08
08
08
08

08
08
09
09
09

09
09
10
10
10

—_ ol
—— =N NNPNDNN

—_

P/2008 Y3 (McNaught)
= 2009 July 28.0

= 2009 Jan.
= 238. 25494
262.92676
38.81203

4.4341916 AU

11. 72089
2000.0

1T
1T

S O O

5.4 +5 log(Delta) + 15.0 log(r)

80 -22
00 -23
69 -24
38 -24
98 -24

14 -24
23 -23
26 -22
92 -22
22 -21

06 -20
34 -20
89 -19
96 -19
19 -19

65 -19
19 -19
90 -19
67 -19
19 -20

99 -20
98 21
09 -22
25 -23
40 -24

47 -26
40 -27
10 -28
92 -30
97 =31

14 -33
15 -34
45 -36
91 -38
40 -39

13 -41
16 -42
31 -44
2] -45
96 -46

23 4]
42 -4]
44 -48
12 -48
19 -41

9.
90.
24.
38.
33.

13.
40.
99.
15.
30.

48.
10.
40.
18.
05.

01.
06.
20.
44,
16.

96.
44,
40.
42.
o1.

05.
25.
49.
17.
48.

22.
97.
34.
10.
46.

18.
47.
10.
25.
29.

19.
94.
11.
09.
47.
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Delta

168
879
. 983
080
167

244
310
364
406
435

452
455
. 445
422
385

337
276
205
125
037

943
845
141
649
957

472
398
. 338
295
211

ARRRA ARARR COICIOIOT OICIOICIOT CICIOICICT CICTARR ARARRE RALOWOWL WWWWW

- 48 -

L1354
.685 4.
.659 4.
.655 4.
675 4.

116 4.
118 4.
857 4.
951 4.
055 4.

169 4.
288 4.
409 4.
931 4.
651 4.

CRARRR ARRARR RRARRR ARRRR RRARRR ARARS

r

434
434
435
43]
439

442
445
449
454
460

466
473
480
488
497

906
916
921
938
950

962
975
588
602
617

632
648
664
681
698

116
134
152
172
191

811
832
852
874
895

917
940
963
986
009

Daily
m
-0.58
-0. 63
-0. 63
-0.58
-0.48

-0.35
-0.20
-0.03
+0.13
+0. 28

+0. 43
+0. 56
+0. 67/
+0. 76
+0. 85

0.4474114
8.0243993 AU
0. 04335960
22. 73 years
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Elong.

130.
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137.
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136.
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Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet

Epoch

Peri.
Node
Incl.

q
€

m

1

C/2008 G1 (Gibbs)

= 2009 July 28.0 1T

= 2009 Jan. 12.16611 TT

= 63. 73651

= 215.91996  2000.0

= 72.85697

= 3.9896890 AU

= 0.9891458

9.5+ 5 log(Delta) + 10.0 log(r)

R. A. (2000) Decl.

—_ —_ —_ —_ —_

O©O©O©© O O©O©O© O O©O©O© OO O©O© © O OO0 00 00 I~

NNNNN — —_
OO OOoO© ©

NN NDN
N — —

NN N NN
WWNIN N

h

m
29.
44
98.
12.
26.

39.
92.
04.
16.
26.

34.
42.
47.
90.
o1,

90.
46.
40.
32.
24.

16.
10.
05.
04.
05.

08.
14.
22.
32.
43.

96.
09.
23.
37.
92.

07.
22.
37.
92.
06.

20.
34.
47.
00.
12.

69 +26
09 +28
43 +30
60 +32
47 +34

91 +37
16 +40
88 +42
07 +45
14 +48

88 +51
05 +53
37 +56
63 +58
98 +61

09 +62
22 +64
22 +65
10 +66
92 +66

10 +66
23 +66
87 +65
07 +64
00 +62

94 +61
49 +59
94 +5]
36 +55
65 +54

11 +52
47 +50
49 +49
98 +4]
15 +46

6/ +45
60 +44
43 +44
09 +43
49 +43

5/ +43
29 +43
o/ +43
39 +43
10 +43

32.
19.
19.
32.
99.

29.
09.
99.
44
33.

19.
60.
32.
93.
01.

o1,
22.
31.
16.
36.

31.
02.
13.
05.
43.

10.
29.
42.
94.
07.

23.
43.
12.
49.
35.

33.
41.
01.
32.
13.

04.
04.
12.
28.
90.

NWOID ~NOIJ©Oow ~NOOoO©WOoO WO OO W SHOOON OO W E- &) ENE N> OHWO W NOCIJ00O ~NOh~N—

Delta

4.461
4.402
4.343
4.28171
4.235

SUOIITT GIOOITICT ARRRR RARRRE ARRRR ARS,
1
(e
D

~
[&)]
COOOTT CIOGIAR RARRRR ARRARR RARARAR ARARR RRARRR ARRARE RLOWOW

r

990
990
992
996
002

010
019
030
043
058

075
093
113
134
157

182
208
235
264
295

321
360
394
430
466

904
943
984
625
667

110
154
199
845
891

939
987
035
085
135

186
231
289
341

. 394

Daily motion
m

+1.44 +10.7
+1.43 +12.0
+1.42 +13.3
+1.39 +14.4
+1.34 +15.3
+1.29 +16.1
+1.21 +16.6
+1.12 +16.9
+1.01 +16.9
+0.87 +16.6
+0.72 +16.1
+0.53 +15.2
+0.33 +14.1
+0.09 +12.7
-0.15 +11.1
-0.39 +490.1
-0.60 +6.9
-0.75 +4.5
-0.82 +2.0
-0.78 -0.5
-0.65 -2.9
-0.44 5.0
-0.18 -6.8
+0.09 -8.2
+0.35 -9.3
+0.59 -10.1
+0.81 -10.6
+0.98 -10.8
+1.13 -10.8
+1.25 -10.4
+1.34 -9.9
+1.40 -9.2
+1.45 -8.3
+1.48 -7.3
+1.49 -6.2
+1.49 5.1
+1.48 -4.0
+1.47 -2.9
+1.44 -1.9
+1.41 -0.9
+1.37 0.0
+1.33 +0.8
+1.28 +1.5
+1.23  +2.2
+1.17  +2.7

m1

18.
18.
18.
18.
18.

18.
18.
18.
18.
18.

18.
18.
18.
18.
18.

18.
18.
18.
18.
18.

18.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
19.
19.
19.
19.

19.
20.
20.
20.
20.

20.
20.
20.
20.
20.

—_— O o O © 00 o o NN NS [erNerNeorNorNar) ~N~J~JI~JOoo
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Elong.
55.6
59.
62.
66.
69.

12.
15.
18.
80.
81.

83.
84.
85.
86.
817.

88.
89.
90.
91.
92.

93.
94.
95.
96.
97.

98.
99.
99.
98.
97.

95.
93.
90.
817.
83.

19.
15.
10.
66.
61.

9]/,
93.
49.
46.

DHDOO—=N IO o — O DWIO1 ~hOCOIOO NejlojeoNapi 3 N—=—=N W ~OoOOOOOW 00— O U100 ~NhOwW

S
han
S



Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 195P/Hill

Epoch = 2009 July
T = 2009 Jan.
Peri. = 249. 59858
Node = 243.23821
Incl. = 36.36082
q =

28.0

1T

20. 84829 T1

2000.0
4.4384662 AU

S O O

ml = 5.0+ 5 log(Delta) + 15.0 log(r)

R.A. (2000) Decl.
h m o
08 15.31 -22 42.
08 09.42 -23 12.
08 03.39 -23 22.
07 57.73 -23 12.
07 52.90 -22 46.

07 49.27 -22 06.
07 47.10 -21 17
07 46.53 -20 22.
07 47.56 -19 25.
07 50.15 -18 31.

07 54.18 -17 41.
07 59.52 -16 57.
08 06.00 -16 20.
08 13.48 -15 53.
08 21.80 -15 34.

08 30.84 -15 25.
08 40.45 -15 24.
08 50.54 -15 34.
09 00.99 -15 52.
09 11.72 -16 18.

09 22.64 -16 53.
09 33.66 -17 35.
09 44.73 -18 25.
09 55.78 -19 21.
10 06. 72 -20 23.

10 17.51 =21 31.
10 28.06 -22 43.
10 38.31 -24 00.
10 48.18 -25 20.
10 57.57 -26 43.

11 06.39 -28 08.
11 14.52 -29 35.
11 21.85 =31 01.
11
11

WONO N W~d—=wo

28.24 -32 2].
33.55 -33 50.

11 37.62 -35 09.
11 40.33 -36 23.
11 41.56 -37 28.
11 41.25 -38 24.
11 39. 44 -39 06.

11 36.23 -39 32.
11 31.89 -39 41.
11 26.79 -39 31.
11 21.39 -39 02.
11 16.19 -38 15.

NAJOo© NOoON wW—oH—00 ~NOPRA AN CITEAENNdA oH—=O0O©Oo WO ——

Delta

107
.674
. 664
6717
1

167
840
929
030
141

251
378
499
618
135

846
950
. 046
133
209

274
321
366
393
405

404
388
. 358
315
258

188
107
016
916
810

699
986
475
369
211

184
113
. 059
027
.018

ARARE RARARE ARCIOIOT JIOICIOIOT GIOICIOIOT GIOICTAR ARRARE AROWL WWWOWW

|
(&)
o
|

AhEAEE BhARRR AERBRBRE ABRBAERER BAERRE BAA

r

4.439
4.438
4.439
4.439
4.440

4.442
4.444
4.446
4.449
4. 453

4.45]
4. 461
4. 466
4.47
4.47]

4,483
4.490
4.49]

904
912

921
929
939
948
958

969
979
990
602
614

626
639
652
665
679

693
107
122
131
153

168
184
800
817
833

Daily
m
-0. 59
-0. 60
-0. 57
-0.48
-0. 36

-0.22
-0. 06
+0.10
+0. 26
+0. 40

+0. 53
+0. 65
+0. 75
+0. 83
+0. 90

+0. 96
+1. 01
+1.05
+1.07
+1.09

+1.10
+1.11
+1.10
+1.09
+1.08

+1.06
+1.02
+0. 99
+0.94
+0. 88

+0. 81
+0. 73
+0. 64
+0. 53
+0. 41

+0. 2]
+0.12
-0.03
-0.18
-0.32

-0.43
-0. 51
-0.54
-0.52
-0.45

6.4773104 AU
0.05978772
16. 49 years
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Elong.

133.
136.
137.
136.
132.

127.
121.
115.
108.
101.

94.

81.
15.
69.

63.
9],
92.
47].
42.

38.
34.
31.
30.
29.

30.

36.
40.
45.

90.
96.
63.
69.
16.

83.
91.
98.
106.
113.

121.
127.
133.
138.
141.
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2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.

Node

Incl.

a

m1

20 49.
17.
45.
13.
40.

07.
33.
98.
23.
47.

11.
34.
96.
17.
38.

98.
17.
36.
93.
09.

24.
38.
90.
00.
09.

15.
20.
21.
21.
18.

13.
06.
98.
49.
41.

34.
29.
26.
24.
24.

2].
30.
35.
04 42.
04 49.

21
21
22
22

23
23
23
00
00

01
01
01
02
02

02
03
03
03
04

04
04
04
05
05

05
05
05
05
05

05
05
04
04
04

04
04
04
04
04

04
04
04

68P/Klemola

= 2009 July
2009 Jan.
153. 97642
175. 32853

11. 14485

28.0

1T

20.95810 TT
2000.0

1.7590758 AU

S O O

9.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

49 -13 36.9
81 -12 14.0
90 -10 37.
99 -08 49.
19 -06 52.

42 -04 50.
44 -02 46.
83 -00 42.
99 +01 18.
11 +03 15.

19 +05 04.
05 +06 46.
24 +08 17
15 +09 39.
96 +10 49.

99 +11 48.
80 +12 36.
11 +13 12.
41 +13 317.
61 +13 51.

99 +13 55.
21 +13 50.
31 +13 35.
13 +13 12.
28 +12 42.

19 +12 06.
06 +11 25.
94 +10 40.
38 +09 54.
41 +09 09.

25 +08 27.
33 +07 51.
2] +07 22.
85 +07 04.
83 +06 57.

91 +07 02.
57 +07 16
09 +07 39.
96 +08 09.
93 +08 44.

05 +09 21.
15 +10 00.
81 +10 39.
04 +11 17
25 +11 53.

O©ooO—O0 ~N©oo—=N A~~~ —0 O~JdOo P~ AN O N © G100 ~N =N

WMo OO NoO OO —

Delta

630
656
. 685
116
148

183
818
854
889
922

953
980
. 002
019
030

033
027
014
991
959

919
870
813
149
681

611
941
475
417
372

346
342
365
417
499

609
146
905
083
275

476
683
. 891
098
. 299

ARLWL WWRNRNR PR RN NN RRNOKWE WWWNR RN NN

- 51

—_

—_

PWWOWW WWWKRW WRWWKW WWRNR NN RRNNDR NN

r

. 163
. 159
. 161
. 169
. 183

. 803
. 828
. 858
. 893
. 932

975
. 022
072
124
179

236
295
355
416
478

942
605
669
134
199

863
928
993
058
122

186
250
314
371
440

903
965
627
688
149

809
869
. 928
987
. 045

Daily

m

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

.92
.83
13
.62
.50

. 36
.21
.04
+0.
+0.

43
.19
.06
.30
Y

.69
.81
. 84
.80
.69

.03
.35
.15
.04
.21

.37
.01
.62
.12
.80

+1
+1
+1
+1
+1

+1
+1
+1

83
81
11
12
66

60
94
48
41
35

29
22
15
08
00

86
65

0. 6404463
4.8923868 AU
0.09107997
10. 82 years
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111.
121.
131.

142.
152.
161.
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160.

151.
141.
130.
121.
111.

102.
84.

16.
68.

—_ N
S>©oN
— OO =N

PO HWOWoe ©w

N —
~h o

-

©
N~

—_d—=wo SO —

~NOoOO O RN OO —=DN



Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2008 Y2 (Gibbs)
= 2009 July 28.0

= 2009 Jan.
162. 32866
330. 89347
7.27530
1.6383447 AU

22. 38431
2000.0

1T
1T

ml = 15.2 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

10
10
10
10
10

09
09
09
09
10

10
10
10
10
11

1
1
1
1
1

—_

1
1
1
1
1

—_

—_

1
1
1
2
2
2
2
3
3
3
3
4
4
4
5
5
5
5
6
6
6
6
1
1
1
1
1
8
8
8

1
1
1
1
1

m
09.
12.
10.
06.
00.

94.
o1,
o1,
94.
01.

09.
20.
33.
46.
01.

16.
32.
47.
03.
20.

36.
92.
09.
25.
42.

99.
15.
32.
49.
06.

22.
39.
99.
11.
2].

42.
97/.
11.
24.
317.

48.
99.
07.
15.
20.

62 +18
06 +17
98 +15
12 +14
29 +12

94 +11
14 +10
62 +08
19 +07
04 +06

88 +04
11 +03
25 +02
89 +00
38 -00

49 -02
03 -04
87 -05
94 -07
15 -08

48 -10
91 -12
41 -13
98 -15
60 -16

2] -18
99 -19
12 -20
46 -22
16 -23

18 -24
29 -25
61 -25
68 -26
41 =21

1 -2
47 -28
99 -28
95 -29
39 -29

80 -29
01 -29
86 -30
19 =30
80 -30

34.
08.
44
20.
97.

35.
14.
94.
36.
17.

96.
33.
07.
39.
92.

2].
03.
40.
19.
97.

35.
11.
45.
18.
47.

12.
34.
o1,
03.
11.

12.
09.
99.
44
23.

9].
26.
90.
10.
2].

42.
99.
07.
19.
32.

—— 0ok~ SH OO LWOCIO

—OoO©R~O WONNO oH—= OO

cIoocIwhHs OO N A~ CILWOo1O 00 OdAhNO

Delta

161
113
. 680
666
671

697
142
806
. 885
979

. 086
. 204
. 331
. 467
. 610

. 160
915
.074
. 235
398

962
124
885
041
192

337
473
. 600
116
820

910
986
047
091
119

129
122
099
059
004

935
853
. 162
663
. 559

coooo ooooo

—_

—_

WWWWL ARRRRE ARARLE WWOWWLW WWNNN NN

|
o1
N
|

PCWRWWWW WWWWW WWWWN PRNNR PRI PPN ===

r

. 644
. 639
. 640
. 647
. 659

.678
. 101
. 130
. 163
. 801

. 842
. 886
. 933

983
035

088
143
199
256
313

371
430
489
947
606

665
123
181
839
897

953
010
066
121
176

230
284
337
389
441

492
942
992
641

. 689

Daily motion
m

+0.24 -8.6
-0.15 -8.4
-0.45 -8.3
-0.58 -8.3
-0.53 -8.2
-0.32 -8.1
-0.01 -8.0
+0.32 -1.9
+0.63 -7.9
+0.88 -8.0
+1.09 -8.3
+1.25 -8.6
+1.36 -8.9
+1.45 -9.2
+1.51 -9.4
+1.95 9.6
+1.58 -9.8
+1.61 -9.8
+1.62 -9.8
+1.63 -9.8
+1.64 -9.6
+1.65 -9.4
+1.66 -9.2
+1.66 -8.9
+1.6/ -8.6
+1.6/ -8.2
+1.67 -1.17
+1.6/ -1.2
+1.6/ -6.7
+1.66 6.2
+1.65 -5.6
+1.63 -5.1
+1.61 -4.5
+1.57 -3.9
+1.93 -3.4
+1.48 -2.9
+1.41 -2.4
+1.34 -2.0
+1.24  -1.17
+1.14  -1.5
+1.02 -1.3
+0.88 -1.2
+0.73 -1.2
+0.56 -1.3
+0.37 -1.4

e = 0.5435008
a = 3.5889322 AU
n= 0.14496267
P= 6.80 years

NNON — — —_— —_—
OO OoOw© © 00 00 0O~ N 3
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NN NN
NN/ — —

NN NN
wWwwnN

24,

Elong.

140.
149.
159.
170.
178.

167.
157.
147.
138.
130.

123.
116.
110.
104.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet P/2008 WZ96 (LINEAR)

Epoch = 2009 July 28.0

T = 2009 Jan. 23.95893
Peri. = 337.64707

Node = 59.11440 2000.0

Incl. = 6.95714

q = 1.6460351 AU

1T
1T

S O O

ml = 13.2 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

23
00
00
00
01

01
02
02
03
03

04
04
04
05
05

06
06
07
07
07

08
08
08
09
09

10

47

11.
35.
99.
24.

90.
16.
43.
10.
317.

05.
32.
99.
26.
93.

19.
44
08.
31.
94.

15.
36.
99.
14.
31.

48.
04.
18.
32.
44,

96.
06.
15.
22.
2].

31.
32.
31.
28.
23.

16.
08.
99.
o1,
44,

m °
.19 -04
09 -01
08 +01
10 +04
88 +08

60 +11
82 +13
46 +16
47 +18
14 +21

15 +22
5] +24
83 +25
11 +26
25 +26

10 +26
20 +26
49 +26
86 +25
29 +24

15 +24
22 +23
13 +22
27 +20
84 +19

46 +18
11 +17
11 +16
41 +15
96 +14

35 +13
46 +12
17 +12
30 +11
68 +11

13 +11
46 +12
98 +12
44 +13
22 +14

2] +15
15 +15
99 +16
36 +17
15 +17

96.4
40.
36.
92.
03.

07.
99.
37.
98.
02.

47.
12.
17.
02.
29.

39.
33.
12.
40.
96.

8
1
1
9
0
0
0
9
8
5
4
3
9
8
3
1
1
0
9
05.2
06.6
02.8
55.5
46. 3
5
1
3
1
3
6
9
9
9
2
1
9
5
1
6
8
0
9
4
9

36.
2].
21.
18.
21.

30.
47.
14.
92.
43.

46.
03.
34.
16.
07.

02.
97.
44,
22.
46.

Delta

. 176
. 841
.909
979
053

131
212
296
382
472

962
653
. 144
834
921

005
084
. 158
225
283

333
373
403
420
426

419
399
. 366
321
263

194
115
028
935
840

145
655
975
911
466

447
456
. 496
966
. 665

—_

—_

PR RPN RRWKE DWWWKW VWKW WKWK NN RPN Do

|
(&3]
w
|

PCLWWWW WWWWW WWMNMNIN PRNNDR NDPRINN PPN ===

r

. 652
. 647
. 647
. 652
. 663

. 680
. 101
121
157
192

. 829
. 8170
.914

961
009

059
110
163
217
21N

326
381
436
492
948

603
658
113
168
822

816
929
982
034
086

137
187
231
286
334

382
429
476
921

. 566

0.5091803
3.3536452 AU
0.16048277

6. 14 years

Daily motion

m

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
.95
.85
.16
. 66

.01
41
. 36
.26
.14

.01
+0.
+0.
+0.
+0.

13
.09
.31
.92
.10

.81
. 86
.82
.12
Y

+1
+1
+1
+1

+1
+1
+1
+1
+1

+1

33
40
46
92
o/

62
66
10
13
14

14
13
69
65
98

o1
43
34
24
15

05

87
11
o4
34

+19.
+19.
+19.
+19.
+18.

+17.
+15.
+14.
+12.
+10.

+8.
+6.
+4.
+2.

+1.
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Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2002 JN16 (LINEAR)

= 2009 July 28.0
25.05504 TT

= 2009 Jan.
39. 69653
230. 00985
11. 41825
1.7834505 AU

2000.0

1T

S O O

ml = 13.4 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

18
18
19
19
19

20
20
21
21
21

22
22
22
23
23

23
23
23
00
00

00
00
00
00
23

23
23
23
23
23

23
23
23
23
23

23
23
00
00
00

00
00
01
01
01

m
03.
32.
00.
28.
99.

21.
45.
09.
32.
93.

13.
32.
90.
06.
21.

34.
45.
99.
02.
07.

09.
09.
06.
00.
93.

45.
38.
31.
26.
24.

23.
25.
29.
34.
41.

49.
98.
08.
19.
30.

41.
93.
05.
17.
29.

66 -19
39 -18
1 =11
38 -16
24 -14

14 -12
98 -10
10 -08
26 -05
62 -03

16 -01
66 +01
25 +03
49 +05
26 +07

44 +09
88 +11
36 +13
66 +14
94 +15

80 +16
34 +16
24 +16
81 +16
11 +15

81 +14
12 +12
96 +11
18 +09
18 +08

84 +07
65 +06
42 +05
89 +05
19 +05

89 +05
96 +06
82 +06
32 +07
32 +08

11 +08
40 +09
31 +10
37 +11
51 +12

29.
40.
32.
07.
25.

29.
23.
08.
48.
25.

01.
19.
37.
90.
96.

92.
39.
13.
33.
317.

21,
44
42.
14.
21.

07.
38.
04.
34.
13.

08.
19.
47.
32.
31.

43.
06.
38.
17.
02.

92.
45.
40.
37.
33.
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Delta

—_

—_

SN RN RN NN

RARARRG WWWWLW NN

696
661
. 626
992
9958

924
489
453
416
376

334
288
239
186
129

069
. 005
. 940
. 874
. 809

. 149
. 696
. 655
. 630
. 625

. 644
. 689
. 162
. 861
. 984

127
28]
. 461
644
833

025
216
405
988
163

928
082
. 222
341
. 457

—_

—_

|
(2]
S
|

WWWWW  WWWWLW  WRNRR PR NN RRNNDR DN

r

. 189
. 184
. 184
. 188
. 196

. 809
. 826
. 8471
. 8172
. 901

. 932
967

004
044
086

129
175
221
269
318

367
417
468
919
570

622
673
125
176
821

818
929
979
029
079

128
171
225
272
320

366
412
458
903

. 5471

0. 4875053
3.4799394 AU
0.15182614
6.49 years

Variation m1
for T=+1 day

-1.39 -3.2 19.3
-1.38 -4.0 19.3
-1.36 -4.7 19.3
-1.33 5.3 19.3
-1.30 5.8 19.3
-1.26 -6.1 19.3
-1.22 -6.3 19.3
-1.19 -6.3 19.3
-1.15 -6.2 19.4
-1.12 -6.1 19.5
-1.09 5.8 19.5
-1.07 -5.5 19.6
-1.05 5.1 19.7
-1.04 -4.7 19.8
-1.04 -4.3 19.8
-1.05 -3.9 19.9
-1.06 -3.5 20.0
-1.09 -3.2 20.0
-1.13 -3.0 20.1
-1.18 -2.9 20.2
-1.24 -2.9 20.2
-1.31 3.1 20.3
-1.37 -3.5 20.4
-1.43 -4.0 20.5
-1.46 -4.5 20.6
-1.46 5.1 20.8
-1.44 5.4 20.9
-1.38 5.6 21.2
-1.30 5.6 21.4
-1.21 5.4 21.7
-1.12 5.1 21.9
-1.02 -4.7 22.2
-0.94 -4.3 22.5
-0.86 -4.0 22.7
-0.79 -3.6 23.0
-0.73 3.3 23.2
-0.68 -3.0 23.5
-0.63 -2.7 23.7
-0.59 -2.5 23.9
-0.55 -2.3 24.1
-0.52 -2.0 24.3
-0.49 -1.9 24.4
-0.47 -1.7 24.6
-0.45 -1.5 24.8
-0.43 -1.3 24.9

Mot. /PA

41

40.
40.
40.
39.

38.
37.
36.
35.
33.

31.
29.
21.
25.
22.

—_——

—_—

—_——

—_—

—_——

—_——

.0/ 84
9/ 82
6/ 79
2/ 16
5/ T4

6/ 72
6/ 70
4/ 68
0/ 66
4/ 65

1/ 63
8/ 62
7/ 61
3/ 60
8/ 59

.9/ 57
.8/ 56
.3/ 53
.5/ 48
5/ 36

. 4/344
15/268
. 3/251
5/243
.7/231

. 3/232
.5/226
.5/218
.9/206
.6/184

6/151
.5/119
-3/101
.3/ 90
1/ 84

.1/ 80
.0/ 18
1/16
.0/ 74
.6/ 13

1/ 13
4/ 12
.6/ 12
1/ 12
.6/ 72

18.
21.
25.
28.
31.

35.
38.
42.
46.
90.

94.
98.
63.
68.
13.

19.
85.
92.
99.
106.

115.
124.
134.
144.
154.

162.
166.
160.
151.
141.

131.
121.
112.
103.

95.

86.
18.
1.
63.
96.

49.
42.
35.
28.
21.

Elong.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 144P/Kushida

Epoch = 2009 July 28.0

T

Peri.
Node
Incl.

a

m1

03
03
04
04
05

05
06
06
07
07

07
08
08
09
09

09
10
10
10
11

—_

—_
WWWwWwN NN ——

m

38.
99.
16.
41.
07.

36.
05.
34.
03.
31.

98.
24.
49.
13.
35.

9].
18.
37.
9]/.
15.

33.
90.
07.
24.
40.

96.
11.
2].
42.
97.

11.
25.
39.
92.
04.

16.
21.
37.
46.

= 2009 Jan.
= 216. 08998
245. 55483
4.10923
1.4388841 AU

26. 84683
2000.0

1T
1T

S O O

0.6277966
3.8658544 AU
0. 12966890
71.60 years

9.4 +5 log(Delta) + 25.0 log(r (t-60))
RhA.(ZOOO) Decl.

94 +15
80 +15
14 +16
02 +16
12 +11

02 +17
18 +17
47 +1]
40 +17
98 +16

15 +15
11 +14
63 +13
30 +11
89 +10

46 +08
10 +06
92 +05
00 +03
44 +01

32 -00
11 -01
65 -03
22 -05
45 -06

36 -08
98 -09
31 -1
35 -12
09 -13

49 -14
92 -16
11 =17
19 -18
68 -18

46 -19
41 -20
40 -20
26 -21

.83 -21

.95 -21
.42 -22 06.
.09 -22 11.
.85 =22 12.
.61 =22 07.

o

39.
45.
06.
34.
02.

22.
30.
23.
00.
21.

28.
22.
05.
40.
09.

32.
92.
10.
26.
42.

01.
44,
25.
04.
40.

13.
43.
09.
30.
47.

99.
06.
07.
03.
93.

37.
16.
49.
16.
38.

99.

—Oo 10O S OC100© oo ~rOO—=O0OWw

NPO—O [Sa NNy le] [« N3 ENIE - Yep) OO~NN A~ Cl—=—O0Ow [aNéx ) \oNarNap)

Delta

629
662
. 103
153
812

. 881
. 960
. 049
. 150
. 260

. 380
.910
. 648
. 194
. 945

102
262
424
987
149

908
064
214
357
491

615
128
821
913
983

037
074
094
096
081

049
001
939
863
116

682
983
. 483
386
. 298

—~——oo ooooo

—_

—_
—_

WWWWL WWWAR BARARRR WWOWWW WWWWN NNNNN

|
(&3]
(d3]
|

WWWWW  WWWWEW WRWWKW NPRRNRN RN RN

r

. 453
. 442
. 439
. 445
. 461

. 484
. 515
. 054
. 598
. 648

. 103
. 161
. 822
. 886
. 953

020
089
158
229
299

370
440
910
580
650

119
188
855
923
989

055
120
185
248
311

373
434
495
995
613

671
129
185
841

. 896

Daily motion

+1

+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1

m

. 69
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
.98
.91
.84
.19

.14
.69
. 66
.62
.99

.96
.03
.50
47
.44

.40
. 36
.31
.25
.18

.09
.00
+0.
+0.
+0.

+0.
+0.
+0.
-0.
-0.

09
43
67
83

92
93
89
82
12

60
49
37
26
16

06

89
16
61

45
2]
08
12
32

=A

+0.6 14.0
+2.1 13.8
+2.9 13.6
+2.8 13.4
+2.0 13.4
+0.8 13.3
-0.7 13.4
-2.3 13.5
-3.9 13.7
-5.3 13.9
-6.6 14.2
-7.6 14.6
-8.5 15.0
-9.2 15.5
-9.7 15.9
-10.0 16.4
-10.2 17.0
-10.4 17.5
-10.4 18.0
-10.4 18.5
-10.3 19.0
-10.1 19.5
-9.9 19.9
-9.6 20.4
-9.3 20.8
-9.0 21.2
-8.6 21.6
-8.2 22.0
-1.7 22.4
-1.2 22.7
-6.7 23.0
-6.1 23.3
-5.6 23.6
-5.0 23.9
-4.4 24.1
-3.9 24.3
-3.3 24.5
-2.7 24.7
-2.2 24.9
-1.6 }
-1.1
-0.6

0.0
+0.5
+1.1

100.
110.
120.

DO —=—=0O OO0 —W WN O~ ©© 000000 OO —w

NO— I O~JIomoowWw SO—=p,O O~ Oo1—



Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2003 03 (LINEAR)

= 2009 July 28.0
29.99875 TT

= 2009 Jan.
0. 69858
341. 48841
8. 36553
1.2468186 AU

2000.0

1T

ml = 18.0 + 5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl.

20
21
21
22
23

23
00
00
01
01

02
02
03
03
04

04
04
05
05
06

06
06
07
07
07

07
08
08
08
08

08
08
08
08
08

08
08
07
07
07

07
07
07
07
07

m
45.
21.
9].
32.
05.

39.
11.
42.
13.
43.

13.
42.
11.
39.
06.

32.
97.
21.
45.
07.

2].
47.
05.
22.
38.

92.
04.
15.
24.
30.

35.
36.
36.
32.
25.

17.
06.
99.
43.
33.

25.
20.
17.
16.
17.

66 -19
82 -16
36 -12
09 -08
96 -04

00 +00
26 +04
19 +08
69 +11
98 +15

68 +18
80 +20
29 +22
08 +24
12 +26

31 +2]
5/ +28
84 +28
02 +29
06 +29

91 +29
90 +29
80 +28
14 +28
25 +28

26 +2]
66 +27
32 +2]
08 +26
15 +26

11 +26
95 +26
06 +27
37 +2]
94 +28

09 +28
91 +29
09 +29
90 +29
93 +29

91 +29
26 +29
10 +29
33 +28
13 +28

34.
14.
29.
25.
12.

03.
12.
10.
o1,
12.

11.
46.
98.
48.
16.

25.
15.
49.
09.
18.

16.
05.
49.
29.
07.

44
22.
04.
o1.
45.

47.
98.
17.
44,
16.

49.
18.
39.
90.
90.

40.
23.
01.
35.
08.

1o o0 — NN —OOD

~Nh_hJo1—=

OQOCI0OO SO©Wooo1—

LWoONWW oONOTBAA DO LW O O©oooo—

Delta

WWRNR PPN RPN DRRNR WWHKWE WRNRNR NN RN RN

151
. 144
. 146
158
182

217
263
318
381
451

925
601
677
152
823

888
946
. 996
036
065

082
087
079
059
025

979
922
854
118
697

613
931
454
389
342

317
320
353
418
915

639
187
. 954
136
321

—_ —_

—_

|
o1
(=]
|

WWWWL  WWWWW  WWWNN NRRNN NN PN ==

r

212
. 254
2471
. 251
. 267

. 293
. 329
313
. 424
. 481

. 543
. 609
671
141
. 818

890
963

. 036

109
181

253
324
395
464
933

601
667/
133
197
861

923
984
044
103
161

218
274
328
382
435

486
936
586
634
681

Variation

for T=+1 day
-1.85 -11.3
-1.84 -13.1
-1.81 -14.4
-1.77 -15.3
-1.73 -15.6
-1.68 -15.4
-1.63 -14.7
-1.58 -13.7
-1.52 -12.4
-1.47 -10.9
-1.41 -9.4
-1.35 -7.8
-1.29 -6.4
-1.23 5.0
-1.16 -3.8
-1.09 -2.7
-1.02 -1.8
-0.95 -1.0
-0.88 -0.3
-0.82 +0.3
-0.76 +0.8
-0.71 +1.2
-0.66 +1.5
-0.62 +1.8
-0.58 +2.1
-0.55 +2.3
-0.53 +2.5
-0.51 +2.7
-0.50 +2.9
-0.50 +3.1
-0.52 +3.3
-0.54 +3.5
-0.57 +3.7
-0.61 +3.8
-0.66 +3.9
-0.71 +3.8
-0.75 +3.7
-0.77 +3.4
-0.78 +3.1
-0.78 +2.8
-0.75 +2.4
-0.71  +2.1
-0.67 +1.9
-0.63 +1.8
-0.58 +1.7

e = 0.5984550
a = 3.1050531 AU
n= 0.18013600
P= 547 years

m1

21.
20.
20.
20.
21.

21.
21.
21.
21.
22.

22.
22.
22.
23.
23.

23.
24.
24.
24.
24,

24.9
25.0

QOO OO

— 00T —

~NOCINO O cINO~dN

Mot./PA Elong.

55.3/70 19.9
56.3/ 68 18.9
56.7/ 65 18.0
56.5/ 64 17.3
55.7/ 63 16.7
54.4/ 63 15.9
52.7/ 63 15.1
50.7/ 64 14.0
48.5/ 65 12.7
46.3/ 66 11.2
44.0/ 68 9.5
41.8/ 10 1.6
39.7/ 13 6.0
37.6/ 15 5.2
36.7/ 11 6.1
33.9/80 8.6
32.2/ 82 11.9
30.5/ 85 157
28.9/ 87 20.0
27.3/ 89 24.5
25.7/° 91 29.4
24.1/ 93 34.6
22.4/ 94 40.1
20.6/ 95 45.9
18.7/ 96 52.0
16.6/ 97 58.6
14.3/ 97 65.5
11.8/ 96 72.9
8.9/ 94 80.8
5.8/ 88 89.2
2.7/ 66 98.1
2.3/329 107.7
5.6/299 117.9
9.1/291 128.8
12.1/286 140.2
14.2/282 151.9
15.1/279 163.3
14.6/275 171.2
13.0/271 166. 1
10.5/265 155.3
7.6/257 144.0
4.7/242 133.0
2.7/202 122.5
3.3/146 112.5
5.2/123 103.0



Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

Peri.
Node
Incl.

a

m1

47P/Ashbrook-Jackson

= 2009 July 28.0

= 2009 Feb. 1.01558
= 357. 69839

= 356.98279 2000.0

= 13.05302

= 2.7991622 AU

3

RhA.(ZOOO) Decl.

22
22
22
23
23

23
23
00
00
00

00
01
01
01
01

02
02
02
02
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

03
03
03
03
03

m
28.
42.
9].
12.
2].

42.
9].
12.
2].
43.

98.
13.
28.
43.
98.

12.
26.
40.
93.
06.

18.
28.
317.
45.
o1,

99.
96.
99.
o1,
45.

37.
28.
20.
12.
06.

02.
00.
01.
05.
10.

117.
26.
36.
47.
99.

39 -1
69 -09
30 -07
14 -05
13 -03

24 -01
43 +00
67 +03
92 +05
16 +07

37 +09
92 +11
98 +13
50 +14
24 +16

12 +18
89 +20
63 +21
83 +23
36 +24

03 +26
64 +2]
97 +28
15 +30
68 +31

49 +32
89 +33
13 +34
97 +34
85 +35

91 +35
98 +35
07 +35
17 +34
04 +34

19 +33
81 +33
86 +32
18 +32
92 +32

64 +32
29 +32
24 +32
28 +32
24 +32

o

08.
13.
15.
15.
12.

08.
99.
00.
04.
07.

08.
07.
02.
55,
44.

29.
10.
47.
19.
48.

12.
32.
49.
02.
11.

17.
17.
10.
94.
25.

41.
41.
25.
97,
22.

45.
10.
41.
20.
06.

00.
00.
06.
15.
2].

OowWwoN DHDOCTOON N &~ L0000 ~NN OO ©

—www ~NOId oINS ON—= =

o1 DONNOC1O

Delta

. 395
. 485
. 565
. 635
694

142
118
803
816
818

808
186
. 154
110
656

992
919
. 436
346
249

145
037
926
814
104

998
500
414
343
292

265
265
293
349
432

939
666
810
965
129

297
466
. 634
198
. 955

WWLWWL  WRRNR PR RN DRNWE WOWKRE  WWKRWK WRLKWL WWWWw

|
(&3]
~
|

WWWWW WWWWRW WRWWEW WKWK VWL PR PR RPN RN

1T
1T

r

802
800
199
199
801

804
807
812
819
826

834
844
855
866
879

893
908
923
940
958

976
995
015
036
057

079
102
125
149
173

198
223
248
274
301

3217
354
382
409
43]

465
493
921
949
ol1

S O O

Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+0.
+0.
+0.
+0.

.8 +5 log(Delta) + 22.5 log(r)

ly

43
46
48
90
o1

92
92
93
92
92

92
o1
49
4]
45

42
37
32
25
17

06
93
18
99
38

.14
12
.38
.61
.19

.89
.89
.19
.61
.39

.14
.10
.33
.93
v

.87
.99
.10
.20
.21

0.3190519
4.1106837 AU
0.11825867
8. 33 years

=
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2009 B1 (Boattini)

= 2009 July 28.0

= 2009 Feb. 6.21068
= 128. 59459

= 297.43936  2000.0

= 22.22186

2.4265150 AU

1T
1T

S O O

ml =11.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

01
01
02
02
02

02
03
03
04
04

04
05
05
05
06

06
06
07
07
07

08
08
08
08
09

09
09
09
09
10

10
10
10
10
10

10
10
10
10
10

09
09
09
09
09

m
29.
45.
01.
20.
39.

99.
20.
42.
03.
25.

47.
09.
31.
92.
13.

33.
93.
12.
31.
49.

06.
22.
38.
92.
06.

19.
31.
43.
93.
02.

10.
16.
21.
24.
25.

25.
23.
19.
13.
06.

99.
o1,
45.
39.
35.

96 +35

02 +34
81 +33
02 +32
37 +32

64 +32
60 +32
06 +31
86 +31
83 +31

82 +30
11 +30
37 +29
6/ +28
99 +2]

91 +26
69 +25
85 +24
33 +23
11 +21

18 +20
48 +18
03 +17
18 +15
10 +13

18 +12
94 +10
14 +08
29 +06
31 +05

08 +03
47 +01
34 +00
95 -00
98 -02

93 -03
21 -04
10 -05
44 -05
67 -05

29 -06
92 -05
17 -05
49 -05
25 -04

01.
09.
29.
99.
317.

19.
04.
48.
31.
09.

43.
11.
31.
45.
92.

o1,
44
31.
11.
46.

17.
43.
07.
2].
45.

02.
19.
35.
92.
11.

32.
97.
26.
98.
16.

24.
22.
08.
39.
97.

01.
92.
35.
12.
47.

WO oI OO~ CI~doH> — 00 OR~hOOM OO —=J© AJOoO A~ COoOoH”—O N~dOHOCIW

NOC1oC100—

Delta

2.004 2
2.099 2
2.201 2
2.308 2
2.419 2

032 2
.647 2
162 2
8716 2

098
204
. 305
401
491

974
648
114
110
816

851
875
886
885
872

846
807
. 156
694
622

941
453
. 361
268
176

091
018
959
922
909

924
969
. 043
145
213

WWWRN NRNWW WKRWKWEW WWRKWKRW WKRWWW WWRWKRE WWKWWKW NN

|
o1
[ee]
|

988 2.

ARLWE WWWWKW WRWKWW WWKRWKL RN NN NRNNN

r

. 439
. 432
. 428
4271
. 429

434
. 443
. 454
. 469
486

907
930
996
984
615

648
683
120
159
800

842
886
931
9717
024

073
122
172
223
275

3217
379
433
486
940

994
648
103
158
812

867
922
971
. 032
. 087

Daily

m

+1.
+1.
+1.
+1.

+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+0.
+0.

+0.
+0.
+0.
.14
.04

.23
A4
Y
. 68
.14

.14
. 68
.01
.42
.26

o1
68
82
94
03

10
15
18
20
20

19
17
13
09
04

98
92
85
18
A

63
99
48
39
31

22
12
02
90
18

64
49
32

0.6373794
6.6916082 AU
0. 05693880
17. 31 years
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=A
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Elong.

104.
97.
91.
84.
18.

13.
67.
61.
96.
o1,

46,
35.

30.
25.

15.
10.

N — —

28.
34.

47.
94,
62.

69.
11.
85.
94.
103.

113.
123.
133.
143.
152.

160.
162.
157.
149.
140.

: Mmoo oo
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

202P/Scotti

= 2009 July
= 2009 Feb.
255. 55149
194. 57346

2.18499

28.0
6. 97458

2000.0

2.5269742 AU

1T
1T

S O O

ml =11.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

04
04
04
04
04

04
04
05
05
05

05
06
06
06
07

07
07
08
08
08

09
09
09
09
10

10
10
10
11
11

—_ —_

NNNN NNNNN NN———=

—_

12

m
22.
22.
24.
30.
317.

47.
99.
12.
2].
43.

99.
17.
35.
93.
11.

29.
48.
06.
24.
42.

00.
17.
34.
90.
06.

22.
37.
92.
06.
19.

31.
43.
94.
04.
13.

20.
26.
30.
32.
32.

30.
26.
21.
14.
08.

42 +18 31.
19 +18 36.
19 +18 49.
10 +19 09.
86 +19 32.

17 +19 58.
94 +20 23.
89 +20 47.
99 +21 07.
30 +21 22.

91 +21 30.
21 +21 31.
01 +21 24.
15 +21 09.
92 +20 45.

97 +20 13.
39 +19 32.
12 +18 43.
86 +17 41.
14 +16 44.

33 +15 35.
o/ +14 21.
44 +13 03.
90 +11 41.
92 +10 17

48 +08 51.
95 +07 24.
08 +05 58.
03 +04 32.
35 +03 09.

96 +01 50.
18 +00 34.
69 -00 35.
96 -01 38.
24 -02 33.

94 -03 19.
30 -03 55.
31 -04 20.
41 -04 32.
50 -04 30.

98 -04 15.
16 -03 48.
39 -03 09.
97 -02 23.
12 -01 33.

~NJOoO C1Ww WIoHh©©o ~NOC1IoOINO Ol 00 0000 OO ON IO oo™

COI—= KO0 OWhO©O ~NW—= =

Delta

115
. 803
. 906
. 020
141

266
394
923
650
175

896
012
123
228
326

416
498
012
636
690

135
168
191
801
800

187
161
123
673
610

937/
452
. 358
255
146

033
918
805
698
601

919
456
417
405
. 422

PN NRRNNW WKRWWE WWOKWKW WRWKKW WRLKRE WWKWWR NRNNN NN ——

|
(&5
(=)
|

WWWWW  WWWWW WRWWR PR DR PR NN RPN RN

r

933
930
928
921
528

930
934
940
941
995

965
976
989
603
618

635
652
671
691
12

133
156
180
804
829

855
882
909
936
964

993
022
051
081
111

141
172
202
233
264

295
326
357
388
419

Dai
m
-0.
+0.
+0.
+0.
+0.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

+0.
+0.
+0.

ly

02
26
93
18
99

18
33
4]
o/
66

13
18
81
84
84

84
83
81
19
16

12
69
65
60
96

o1
45
40
33
26

18
09
99
817
13

98
40
21

.01
.19

.38
. 94
. 64
. 68
. 66

0.3309189
3.7767832 AU
0. 13428299
1. 34 years

motion mil
+0.5 18.2
+1.3 18.3
+1.9 18.4
+2.4 18.6
+2.6 18.7
+2.6 18.8
+2.4 19.0
+2.0 19.1
+1.5 19.2
+0.8 19.3
+0.1 19.4
-0.7 19.6
-1.5 19.7
-2.4 19.8
-3.2 19.9
-4.1 20.0
-4.9 20.1
-5.6 20.2
-6.3 20.3
-6.9 20.3
-7.4 20.4
-7.8 20.5
-8.2 20.6
-8.4 20.6
-8.6 20.7
-8.7 20.7
-8.6 20.8
-8.5 20.8
-8.3 20.8
-8.0 20.9
-7.5 20.9
-7.0 20.9
-6.3 20.9
-5.5 20.9
-4.6 20.9
-3.6 20.9
-2.4 20.8
-1.2 20.8
+0.1 20.8
+1.5 20.8
+2.8 20.8
+3.9 20.8
+4.6 20.8
+5.0 20.9
+4.8 20.9

Elong.

138.
127.
118.
109.
101.

93.
86.
19.
13.
67.

61.
49.
44,
39.
33.
28.
23.

13.
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—B~OCOwW—

e
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19.

30.
36.
43.

49.
96.
63.
1.
18.

81.
95.
104.
114.
124.

135.
146.
158.
169.
178.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

I

Peri.

Node

Incl.

a

P/2008 Y1 (Boattini)
= 2009 Feb. 25.1721
= 162. 4405

= 259. 7451 2000.0
= 8.8039

= 1.270864 AU

1T

S O O

ml = 14.2 + 5 log(Delta) + 15.0 log(r)

R. A. (2000) Decl.
68 +00

22
23
23
00
01

01
02
03
03
04

04
05
06
06
07

07
08
08
08
09

—_ —_

NNNNN NWNNDN NNNNN

—_

99.
28.
99.
32.
07.

44
22.
01.
40.
19.

97.
34.
09.
41.
12.

40.
07.
32.
99.
16.

37.
96.
14.
31.
48.

03.
18.
32.
45.
98.

10.
20.
30.
39.
46.

92.
9.
99.
00.
99.

9].
92.
46.
39.
31.

40 +02
31 +04
34 +07
33 +10

10 +12
2] +14
35 +16
16 +18
81 +19

88 +19
46 +19
17 +19
80 +18
34 +17

80 +16
32 +14
07 +13
20 +11
88 +09

28 +07
o1 +06
10 +04
94 +02
31 +00

87 -00
65 -02
66 -04
91 -05
38 -07

00 -08
14 -10
49 -11
13 -12
95 -13

99 -14
09 -15
90 -16
87 -16
94 -16

11 =17
90 -16
42 -16
28 -15
64 -15

21.
34.
99.
32.
07.

37.
93.
48.
17.
16.

45.
45.
19.
32.
28.

10.
42.
06.
25.
41.

99.
08.
20.
34.
49.

94.
35.
14.
49.
20.

47.
10.
2].
38.
43.

41.
31.
11.
41.
99.

04.
96.
34.
98.
12.

~NJO P~ © SOOI COhLh— CO1I—=OJOo SwWwoON ~N O ~IN W WO~ ~NOCIoOHwWwWN NP

Delta

. 662
. 658
. 654
. 653
. 658

.672
.697
135
181
. 854

. 934
. 029
134
250
373

901
632
165
897
025

149
266
374
472
998

632
691
. 136
165
171

114
155
120
671
610

939
460
371
295
218

150
099
. 068
. 062
. 086

—_
—_

—_

—_

—_

WWWWL WWWWW WRWKWLW WWRKWWW WKWWKWW WNNNN NN =

- 60 -

POWWL WWWWKW WWWKWW NN NN PN ———

r

. 409
. 359
319
290
214

211
. 282
. 305
. 340
. 386

. 441
. 503
.9172
. 645
122

. 802
. 884

967/

. 052

136

221
306
391
475
999

642
124
806
887
967

046
124
201
218
353

428
902
974
646
i

188
857
925
993
060

Daily

+2.
+3.
+3.
+3.
+3.

+3.
+3.
+3.
+3.
+3.

+3.
+3.
+3.
+3.
+2.

+2.
+2.
+2.
+2.
+2.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+0.
+0.
+0.
+0.

+0.
.28
.10
.09
.28

.46
.61
11
.16
.16

817
09
30
90
68

82
91
94
91
81

66
4]
26
05
85

65
47
31
17
04

92
82
12
64
96

48
40
33
25
16

07
97
86
14
60

45

4.759505 AU
0. 0949208
10. 38 years
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103.
113.

123.
134.
145.
156.
165.



Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 14P/Wolf
Epoch = 2009 July 28.0

T

Peri.
Node
Incl.

a

= 2009 Feb.
159. 00253
202. 11861
27.94434

27.30192
2000.0

2.7241904 AU

1T
1T

S O O

ml = 10.2 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

22
22
22
23
23

23
23
00
00
00

01
01
01
01
02

02
02
02
03
03

03
03
04
04
04

04
04
04
04
04

04
04
04
04
03

03
03
03
03
03

03
04
04
04
04

m
12.
29.
46.
03.
20.

317.
99.
12.
30.
47.

04.
21.
38.
99.
12.

28.
43.
99.
13.
2].

40.
92.
03.
12.
19.

25.
28.
29.
28.
25.

20.
13.
06.
00.
94.

49.
47.
46.
47.
90.

99.
01.
09.
17.
2].

10 +02 15.
34 +02 38.
26 +03 10.
38 +03 49.
63 +04 35.

98 +05 25.
36 +06 18.
15 +07 13.
12 +08 08.
44 +09 02.

67 +09 54.
19 +10 42.
16 +11 26
92 +12 03.
03 +12 34.

21 +12 5].
99 +13 12.
26 +13 16
90 +13 11.
19 +12 54.

16 +12 25.
65 +11 44.
26 +10 51.
38 +09 44.
80 +08 24.

29 +06 52.
65 +05 09.
17 +03 18.
62 +01 22.
31 -00 34.

19 =02 24.
19 -04 01.
81 -05 20.
04 -06 16
16 -06 48.

13 -06 58.
11 -06 48.
43 -06 22.
68 -05 44.
17 -04 57.

92 -04 06.
14 -03 12.
24 -02 19.
84 -01 27.
37 -00 38.

oo —=w~l

O~ WOO CO—=—=N SO WO IO ~NLWO I LW — 00—~ DO TIN OhRNwWw—

Delta

. 293
. 380
. 460
. 930
991

641
681
109
125
130

123
105
675
634
982

919
447
. 365
2176
179

076
968
858
141
639

935
439
356
289
242

219
222
253
311
394

500
625
165
916
074

23]
400
. 962
120
. 812

WWLWWL  WRRNR PR RRRRNRN DRG0 WOWKRE WWKWWK WKWK WWWWw

|
(=]
=
|

WWWWW WWWWRW WRWWEW WRKWLR PR RPN PR RPN RN

r

141
135
130
121
125

124
125
121
131
136

142
150
159
110
182

195
809
824
841
859

818
897
918
940
962

986
010
035
061
087

114
142
170
198
221

251
286
316
347
378

409
440
4N
903
934

Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

ly

66
69
11
13
13

14
14
14
13
12

11
10
68
65
62

98
93
46
39
30

19
06
91
14
99

.34
11
12
.33
.01

. 64
.10
. 68
.99
.44

.26
.07
13
.31
41

.62
)
. 86
.95
.03

0.3578588
4.2423542 AU
0.11279600
8. 74 years

=A

motion

+2.3
+3.2
+3.9
+4.5
+b.

+b.
+b.
+b.
+b.
+b.

+4.
+4.
+3.
+3.
+2.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

1T
1T

67P/Churyumov-Geras imenko
= 2009 July 28.0

= 2009 Feb. 28.36573

= 12.69936

= 50.19512 2000.0

= 7.04080

1. 2464695 AU

ml = 10.4 + 5 log(Delta) + 12.5
RhA.(ZOOO) Decl.

m

93 07.96 -08 42,
93 34.45 -05 04. 4

00
00
01

01
02
02
03
04

04
05
06
06
07

07
08
08
09
09

09
10
10
10
11

—_ —_ —_

wWwWwwww wWwWwwww wWwwwnMnNN NN ——

—_

02.
32.
04.

37.
12.
49.
28.
07.

47.
26.
04.
40.
15.

47.
16.
44,
10.
33.

96.
17.
36.
99.
13.

29.
45.
01.
15.
29.

42.
94.
06.
16.
26.

34.
40.
46.
49.
o1,

90.
48.
43.
37.
29.

61 -01
46 +02
06 +07

48 +11
12 +15
65 +19
03 +22
38 +24

03 +26
2] +2]
37 +28
15 +21
04 +27

07 +26
83 +24
44 +23
07 +21
93 +19

22 +11]
13 +15
82 +13
44 +11
10 +09

90 +08
91 +06
16 +04
69 +03
50 +01

95 +00
81 -01
21 -02
65 -03
02 -04

17 -04
94 -05
15 -05
62 -06
18 -06

11 -05
17 -05
65 -05
39 -04
82 -03

10.
96.
09.

20.
20.
00.
11.
44,

35.
42.
09.
99.
18.

12.
48.
11.
24.
31.

35.
38.
41.
45.
92.

02.
17.
36.
00.
30.

07.
09.
18.
19.
11.

94.
28.
92.
04.
06.

9].
38.
09.
32.
90.

6

0
)
1

CINO — [eeNecNanNdy o] IO oOooOoOo Odphhwo [« N EJOIN NN | ODHWOWOoo N—ooN N WOoow

Delta

675
673
.670
.670
673

. 683
. 102
133
. 116
. 832

. 901
. 982
.075
178
289

405
926
. 648
110
890

006
116
219
312
395

466
924
. 967
995
608

605
986
. 952
902
440

366
282
192
098
006

920
845
186
150
. 140

—_
—_

—_—
—_

—_

PPN WWWWKw WRWKWE WWKWKW WKWWLWE NRRNN NN ——

|
(=2
N
|

WWWWW  WWWWL  WWNNR PRRNN RPN Do

r

. 388
. 340
. 301
211
. 253

. 246
. 252
210
. 298
337

. 385
. 439
. 500
. 566
. 635

. 108
. 182
. 857
. 934

01

088
164
241
317
392

467
941
614
686
1517

821
895
963
030
096

161
225
281
349
410

469
928
985
642

. 698

S O O

0. 6402365
3.4646913 AU
0.15282952
6.45 years

log (r (t-40))

Daily motion

m

+2.
+2.
+2.
+3.
+3.

+3.
+3.
+3.
+3.
+3.

+3.
+3.
+3.
+3.
+3.

+2.
+2.
+2.
+2.
+2.

+2.
.97
. 86
.17
. 68

. 60
LK)
.45
.38
31

.23
.14
.04
+0.
+0.

+0.
+0.
+0.
.16
.05

.25
.45
.63
.16
.83

+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1

65
82
99
16
34

92
69
84
93
97

92
81
64
43
20

98
16
96
39
23

09

94
81

68
92
35

m1
+21.8 14.2
+23.4 14.0
+24.6 13.7
+25.3 13.5
+25.1 13.3
+24.1 13.1
+22.0 13.0
+19.0 12.9
+15.3 12.9
+11.1 12,9
+6.8 13.0
+2.6 13.2
-1.0 13.4
-4.1 13.7
-6.5 14.0
-8.4 14.3
-9.8 14.6
-10.7 14.9
-11.3 15.3
-11.6 15.6
11.7 15.9
-11.7 16.2
-11.6 16.5
11.3 16.8
-11.0 17.0
-10.6 17.3
-10.1 17.5
-9.6 17.7
-9.0 17.9
-8.3 18.1
-7.7 18.2
-6.9 18.4
-6.1 18.5
-5.2 18.6
-4.3 18.7
-3.4 18.8
-2.4 18.9
-1.3 18.9
-0.2 19.0
+0.9 19.0
+2.0 19.1
+2.9 19.1
+3.7 19.2
+4.2 19.3
+4.3 19.3

Elong.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

Peri.
Node
Incl.

a

m1

59P/Kearns—Kwee

= 2009 July 28.0

= 2009 Mar. 7.62934
= 127.52635

= 313.03616  2000.0
= 9.34110

= 2.3555159 AU

9

RhA.(ZOOO) Decl.

02
02
02
02
03

03
03
03
04
04

04
05
05
06
06

06
07
07
07
08

08
08
09
09
09

m
10.
20.
32.
46.
02.

19.
37.
9].
17.
38.

99.
21.
43.
05.
2].

48.
09.
30.
90.
10.

29.
48.
06.
23.
39.

99.
10.
24.
37.
90.

01.
12.
21.
28.
35.

39.
42.
43.
41.
38.

33.
26.
19.
12.
05.

60 +25
39 +25
43 +25
45 +25
14 +25

28 +26
65 +26
05 +26
29 +2]
20 +27

61 +27
35 +2]
2] +2]
20 +26
03 +26

62 +25
86 +24
6/ +23
96 +22
69 +21

81 +19
29 +18
10 +16
23 +15
66 +13

36 +12
32 +10
48 +08
81 +07
24 +05

69 +03
05 +02
20 +00
99 -00
25 -01

80 -02
49 -03
17 -04
19 -04
42 -04

29 -04
80 -04
5/ -04
25 -03
52 -03

11.
04.
08.
21.
40.

03.
2].
49.
07.
20.

26.
23.
12.
90.
18.

37.
46.
46.
37.
21.

99.
31.
98.
22.
43.

02.
21.
40.
00.
23.

49.
18.
94.
24.
35.

36.
28.
08.
35.
49.

49.
36.
13.
42.
09.

~NwWwWo oo OO LW—wW [$2 NN IVIN - e )

— B~ wWwoo ON—=©O [SNecRorNdpNeo) WO wWW ~Noo——

SHDONWO

Delta

1.871
1.971
2.082
2.190
2. 300

NN PR RDWWWW WWWWW  WWWWW WWWWwW WWWWhy NIRRT
o
N>
>

=3
~
=

WWWWW WWWWW WWWRRN PRNNN PRRNRN PPRRRN RRONRON RN DN

1T
1T

r

397
384
373
365
359

356
356
357
362
369

378
390
404
420
439

460
482
907
933
962

991
623
655
689
124

161
198
836
875
915

955
996
038
080
122

165
208
252
295
339

382
426
470
914
958

S O O

Daily motion

m

+0.
+1.
+1.
+1.
+1.

+1.
+1.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+0.
+0.
+0.
+0.

98
20
40
o/
A

0.4752033
4.4884350 AU
0.10364818
9.51 years

.5+ 5 log(Delta) + 15.0 log(r (t-80))

=A

-0.
+0.
+1.
+1.

+2.

+2.
+2.
+1.
+1.

+0.

|
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—_ —_ —_— —_— —_ —_

—_——

—_
NO OO0~ ~NJooo [orNerNearNdpdy] [$3 =N~ SL X JV) NN——=O [{eXl{oNeoNook N ~Nooo1o AW NN——=O

LCLOWPOXEO® WP WO WO O NN NSNS SN S

|
(5]
NwWOoOWwWW O dON N—00C1O OO ——

—_——

Elong.

109.
102.

105.
115.
125.
136.

147.
158.
168.
171.
162.
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Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet

Epoch

T

Peri.

Node

Incl.

a

m1
RhA.(ZOOO) Decl.

22 43.04 -14 03.4
07.
10.
12.
14.

43.
41.
37.
31.
22.

11.
99.
34.
09.
317.

99.
14.
23.
24,
18.

05.
47.
23.
96.
26.

99.
26.
99.
36.
17.

00.
42.
16.
34.
26.

47.
33.
90.
43.
23.

96.
28.
02.
40.

22
23
23
23

00
00
00
00
01

01
01
02
02
02

03
03
03
04
04

04
05
05
05
06

06
06
06
06
07

07
07
07
06
06

06
06
05
05
05

05
05
05

98.
14.
30.
47.

04.
21.
38.
96.
13.

31.
90.
08.
2].
46.

06.
25.
45.
05.
26.

46.
05.
25.
44
01.

18.
33.
46.
96.
04.

08.
08.
03.
94.
41.

26.
11.
98.
90.
45.

44,
47.
53,
06 01,

P/2008 J3 (McNaught)

= 2009 July 28.0
10. 75737 1T

2009 Mar.
4.41991
9. 85550

25. 39917
2.2871650 AU

2000.0

1T

9.4 +5 log(Delta) + 15.0 log(r)

10 -11
10 -08
99 -05
92 -02

30 +00
30 +03
93 +06
01 +09
14 +12

14 +15
03 +17
62 +20
o1 +23
12 +25

20 +27
95 +30
90 +32
99 +34
12 +36

16 +38
95 +39
31 +41
02 +42
80 +44

37 +45
36 +4]
37 +48
92 +50
45 +52

40 +54
21 +55
45 +5]
23 +58
32 +59

35 +59
96 +59
99 +58
05 +57
28 +56

93 +54
35 +53
15 +52
35 +50

06 11.46 +49

22.
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Delta

2. 863
2.939
.010
073
129

178
219
251
276
293

302
304
297
284
263

235
200
158
109
055

994
928
857
182
104

623
941
460
382
310

246
194
158
139
142

168
217
290
385
499

629
173
. 926
087
. 251
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r

330
317
306
298
292

289
281
288
291
297

305
315
321
342
358

371
397
419
443
468

495
924
953
984
616

649
683
118
153
189

826
863
901
939
971

016
055
094
134
173

212
252
291
331

310

Daily motion
m

+1.57 +17.6
+1.60 +17.7
+1.63 +17.8
+1.65 +17.8
+1.68 +17.8
+1.70 +17.7
+1.72 +17.6
+1.75 +17.4
+1.77 +17.2
+1.80 +16.8
+1.83 +16.4
+1.86 +16.0
+1.89 +15.4
+1.92 +14.8
+1.95 +14.2
+1.97 +13.5
+2.00 +12.8
+2.01 +12.1
+2.01 +11.4
+2.00 +10.7
+1.98 +10.1
+1.94 +9.6
+1.87 +9.3
+1.78 +9.0
+1.66 +9.0
+1.50 +9.1
+1.30 +9.3
+1.06 +9.7
+0.75 +10.1
+0.39 +10.3
-0.02 +10.2
-0.48 +9.4
-0.92 +7.8
-1.29 +5.3
-1.50 +2.1
-1.48 -1.3
-1.26 -4.4
-0.89 -6.6
-0.48 -8.0
-0.08 -8.7
+0.28 -8.8
+0.58 -8.6
+0.82 -8.2
+1.01 -7.8
+1.16 -7.4

e = 0.4123729

a = 3.8922048 AU
n= 0.12835434
P= 7.68 years

=A
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Elong.
48. 4

42.
37.
32.
26.

21,
17.
12.
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13.
17.

2].
31.
36.
41.
46.

ol.
9]/,
62.
68.
14.

80.

93.
101.
108.

116.
123.
130.
137.
141.

143.
142.
138.
132.
125.

118.
110.
102.
95.
88.
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Comet G/2009 B2 (LINEAR)

T = 2009 Mar. 10.7609 TT
Peri. = 193.9542

Node = 18.9054 2000.0
Incl. = 156.9937

q = 2.327832 AU

e = 1.0

ml =12.8 + 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2009/10 h m o m , o
Jan. 9 15 06.38 -14 11.0 2.752 2.426 -0.57 -4.5 18.8 60.6
Jan. 19 15 00.70 -14 55.5 2.513 2.397 -0.97 -4.1 18.6 71.9
Jan. 29 14 51.04 -15 36.7 2.262 2.373 -1.54 -3.4 18.3 84.1
Feb. 8 14 35.69 -16 10.9 2.011 2.353 -2.33 -2.0 18.0 97.6
Feb. 18 14 12.41 -16 30.6 1.771 2.340 -3.37 +1.1 17.7 112.8
Feb. 28 13 38.71 -16 19.3 1.564 2.331 -4.53 +6.7 17.4 130.4
Mar. 10 12 53.43 -15 12.0 1.414 2.328 -5.37 +14.3 17.2 150.0
Mar. 20 11 59.76 -12 48.5 1.349 2.330 -5.37 +20.3 17.1 166.9
Mar. 30 11 06.07 -09 25.4 1.384 2.338 -4.53 +21.1 17.2 157.4
Apr. 9 10 20.77 -05 54.3 1.511 2.351 -3.38 +17.8 17.4 137.8
Apr. 19 09 46.97 -02 56.4 1.704 2.369 -2.35 +13.3 17.7 119.8
Apr. 29 09 23.51 -00 43.2 1.936 2.393 -1.56 +9.4 18.0 104.3
May 9 09 07.93 +00 50.4 2.187 2.421 -1.00 +6.3 18.3 90.8
May 19 08 57.98 +01 53.2 2.442 2.454 -0.60 +4.0 18.6 78.7
May 29 08 52.00 +02 32.8 2.690 2.491 -0.32 +2.2 18.9 67.8
June 8 08 48.80 +02 54.7 2.924 2.533 -0.12 +0.8 19.2 57.8
June 18 08 47.56 +03 02.9 3.139 2.578 +0.01 -0.3 19.4 48.4
June 28 08 47.68 +03 00.0 3.331 2.627 +0.10 -1.2 19.6 39.5
July 8 08 48.72 +02 48.0 3.497 2.680 +0.16 -2.0 19.8 31.2
July 18 08 50.33 +02 28.4 3.634 2.735 +0.19 -2.6 20.0 23.8
July 28 08 52.26 +02 01.9 3.742 2.793 +0.20 -3.2 20.1 17.9
Aug. 7 08 54.23 +01 29.6 3.819 2.854 +0.18 -3.8 20.3 15.4
Aug. 17 08 56.05 +00 52.1 3.865 2.917 +0.15 -4.2 20.4 17.6
Aug. 27 08 57.50 +00 09.7 3.882 2.982 +0.09 -4.7 20.5 23.4
Sept. 6 08 58.36 -00 36.8 3.869 3.048 0.00 -5.0 20.6 30.9
Sept.16 08 58.40 -01 27.1 3.829 3.117 -0.10 -5.3 20.7 39.3
Sept.26 08 57.35 -02 20.5 3.764 3.187 -0.24 -5.6 20.7 48.3
Oct. 6 08 54.93 -03 16.3 3.679 3.258 -0.41 -5.7 20.8 57.8
Oct. 16 08 50.83 -04 13.4 3.576 3.331 -0.61 -5.7 20.8 67.9
Oct. 26 08 44.69 -05 10.3 3.463 3.405 -0.85 -5.5 20.8 78.4
Nov. 5 08 36.18 -06 04.8 3.345 3.479 -1.12 -4.9 20.8 89.4
Nov. 15 08 25.03 -06 54.2 3.232 3.555 -1.40 -4.0 20.9 100.9
Nov. 25 08 11.06 -07 34.6 3.133 3.631 -1.67 -2.7 20.9 112.8
Dec. 5 07 54.40 -08 01.6 3.057 3.708 -1.89 -0.9 20.9 124.7
Dec. 15 07 35.50 -08 11.1 3.015 3.785 -2.03 +1.1 21.0 136.0
Dec. 25 07 15.22 -07 59.8 3.014 3.863 -2.05 +3.2 21.1 145.2
Jan. 4 06 54.73 -07 27.7 3.060 3.941 -1.95 +5.0 21.2 149.8
Jan. 14 06 35.24 -06 37.2 3.154 4.020 -1.75 +6.4 21.3 147.6
Jan. 24 06 17.76 -05 33.2 3.294 4.098 -1.48 +7.2 21.5 140.2
Feb. 3 06 02.94 -04 21.5 3.472 4.178 -1.19 +7.4 21.7 130.3
Feb. 13 05 51.00 -03 07.0 3.682 4.257 -0.91 +7.3 21.9 119.6
Feb. 23 05 41.89 -01 53.7 3.915 4.336 -0.65 +6.9 22.1 108.8
Mar. 5 05 35.38 -00 44.2 4.162 4.416 -0.43 +6.4 22.3 98.3
Mar. 15 05 31.11 +00 20.0 4.416 4.495 -0.23 +5.8 22.6 88.2
Mar. 25 05 28.76 +01 18.1 4.670 4.575 -0.08 +5.2 22.8 78.4
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Comet 18D/Perrine-Mrkos [Orbit 1]
Epoch = 2009 July 28.0 1T

T = 2009 Mar. 12.60668 TT

Peri. = 151.94121 e = 0.5750862
Node = 236.87405 2000.0 a= 4.1798330 AU
Incl. = 13.34650 n= 0.11533621

q = 1.7760687 AU P= 8.55 years

ml = 11.5 + 5 log(Delta) + 20.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Variation mi Mot./PA Elong.

2009/10 h m o for T=+1 da 0 0

Jan. 9 22 14.99 -01 16.3 2.403 1.877 -1.19 -53 18.9 36.8/ 75 47.1
Jan. 19 22 38.68 +00 17.7 2.441 1.848 -1.23 -5.3 18.8 38.0/ 74 43.1
Jan. 29 23 03.08 +02 01.3 2.478 1.824 -1.26 -5.3 18.7 39.1/ 73 39.2
Feb. 8 23 28.09 +03 52.3 2.514 1.804 -1.29 -5.2 18.6 39.9/ 73 35.5
Feb. 18 23 53.62 +05 48.2 2.549 1.790 -1.32 -5.0 18.6 40.5/ 73 32.0
Feb. 28 00 19.62 +07 46.3 2.586 1.780 -1.35 -4.7 18.6 40.9/ 73 28.6
Mar. 10 00 46.02 +09 43.7 2.622 1.716 -1.36 -4.3 18.6 41.0/ 73 25.3
Mar. 20 01 12.76 +11 37.4 2.660 1.778 -1.38 -3.8 18.6 41.0/ 74 22.1
Mar. 30 01 39.78 +13 24.9 2.699 1.784 -1.38 -3.2 18.7 40.8/ 75 18.9
Apr. 9 02 06.99 +15 03.5 2.739 1.796 -1.38 -2.6 18.8 40.4/ 71 15.7
Apr. 19 02 34.30 +16 30.9 2.780 1.813 -1.37 -1.8 18.9 39.8/ 78 12.6
Apr. 29 03 01.60 +17 45.3 2.821 1.835 -1.35 -1.1 19.0 39.2/ 80 9.4
May 9 03 28.77 +18 45.3 2.862 1.862 -1.32 -0.3 19.2 38.4/ 82 6.1
May 19 03 55.66 +19 29.9 2.902 1.892 -1.28 +0.5 19.4 37.5/84 3.0
May 29 04 22.15 +19 58.8 2.940 1.927 -1.24 +1.2 19.5 36.6/ 87 1.6
June 8 04 48.09 +20 11.9 2.975 1.965 -1.19 +1.8 19.7 35.5/ 89 4.6
June 18 05 13.33 +20 09.7 3.007 2.007 -1.13 +2.4 19.9 34.5/ 92 8.2
June 28 05 37.78 +19 52.9 3.035 2.052 -1.07 +2.9 20.2 33.4/94 12.1
July 8 06 01.31 +19 22.5 3.057 2.099 -1.01 +3.3 20.4 32.2/ 97 16.1
July 18 06 23.84 +18 39.8 3.072 2.148 -0.95 +3.6 20.6 31.1/99 20.2
July 28 06 45.31 +17 46.1 3.081 2.199 -0.90 +3.8 20.8 29.8/102 24.6
Aug. 7 07 05.64 +16 42.7 3.082 2.252 -0.84 +4.0 21.0 28.5/104 29.3
Aug. 17 07 24.80 +15 31.2 3.074 2.306 -0.79 +4.1 21.2 27.2/106 34.1
Aug. 27 07 42.74 +14 12.9 3.056 2.362 -0.75 +4.1 21.4 25.7/109 39.2
Sept. 6 07 59.40 +12 49.3 3.030 2.418 -0.71 +4.1 21.6 24.2/111 44.6
Sept. 16 08 14.75 +11 21.5  2.994 2.476 -0.68 +4.0 21.8 22.5/113 50.3
Sept.26 08 28.71 +09 51.2 2.948 2.534 -0.65 +3.9 21.9 20.6/116 56.3
Oct. 6 08 41.21 +08 19.6 2.894 2.592 -0.63 +3.8 22.1 18.6/119 62.7
Oct. 16 08 52.13 +06 48.1 2.831 2.651 -0.62 +3.7 22.2 16.4/123 69.4
Oct. 26 09 01.36 +05 18.3 2.761 2.710 -0.61 +3.6 22.4 14.0/128 76.6
Nov. 5 09 08.75 +03 51.8 2.686 2.769 -0.61 +3.5 22.5 11.5/135 84.3
Nov. 15 09 14.14 +02 30.4 2.608 2.828 -0.62 +3.3 22.6 8.8/147 92.4
Nov. 25 09 17.36 +01 16.4 2.531 2.887 -0.64 +3.2 22.7 6.6/168 101.0
Dec. 5 09 18.29 +00 12.1 2.457 2.946 -0.66 +3.2 22.8 5.6/202 110.2
Dec. 15 09 16.88 -00 40.2 2.391 3.005 -0.69 +3.1 22.9 6.7/236 119.9
Dec. 25 09 13.17 -01 17.7 2.338 3.063 -0.73 +3.1 23.1 8.9/256 129.9
Jan. 4 09 07.42 -01 38.6 2.303 3.122 -0.77 +3.2 23.2 11.0/268 140.1
Jan. 14 09 00.08 -01 41.6 2.290 3.180 -0.80 +3.3 23.3 12.5/277 150.0
Jan. 24 08 51.83 -01 27.3 2.303 3.237 -0.82 +3.3 23.5 12.9/283 158.2
Feb. 3 08 43.45 -00 57.8 2.345 3.295 -0.82 +3.4 23.7 12.3/289 161.6
Feb. 13 08 35.71 -00 16.9 2.416 3.352 -0.82 +3.4 23.9 10.8/296 157.9
Feb. 23 08 29.28 +00 30.9 2.515 3.408 -0.79 +3.4 24.2 8.6/306 149.9
Mar. 5 08 24.61 +01 20.9 2.640 3.464 -0.76 +3.3 24.4 6.3/320 140.5
Mar. 15 08 21.90 +02 09.3 2.787 3.519 -0.72 +3.2 24.7 4.5/346 130.9
Mar. 25 08 21.20 +02 53.2 2.952 3.574 -0.68 +3.1 24.9 4.1/25 121.4
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Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2002 Q1 (Van Ness)
= 2009 July 28.0

2009 Mar.
185. 02984
174. 00060
36. 28330

1.5512987 AU

22.61258
2000.0

1T
1T

S O O

ml =12.8 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

20
20
21
21
22

22
23
23
00
00

01
01
02
02
03

03
04
04
04
05

05
06
06
06
06

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

06
06
06
06
06

m
31.
99.
2].
96.
25.

94.
24.
93.
23.
92.

21.
90.
19.
47.
15.

43.
09.
35.
99.
22.

45.
05.
25.
43.
99.

14.
26.
37.
46.
92.

96.
97.
96.
92.
45.

37.
2].
18.
09.
02.

97.
94.
94.
99.
99.

73 -04°

93 -04
87 -04
61 -04
64 -03

88 -03
25 -02
68 -02
12 -01
50 -00

16 -00
83 +00
60 +00
97 +01
84 +01

06 +01
51 +00
06 +00
99 -00
98 -01

14 -02
95 -04
36 -05
26 -07
95 -08

15 -10
91 -12
11 -14
38 -16
12 -18

9/ -20
11 =22
23 -23
02 -24
43 -25

01 -25
99 -24
08 -23
44 -22
40 -20

43 -18
14 -15
31 -13
97 -1
51 -09

13.
25.
23.
10.
47.

17.
40.
00.
18.
38.

01.
29.
92.
07.
10.

02.
42.
09.
36.
33.

42.
02.
31.
08.
93.

44,
39,
37,
35,
32,

23.
04.
31.
36.
15.

22.
94.
o1,
18.
22.

11.
93.
37.
21.
2].
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Delta

962
. 961
. 959
997/
9995

992
949
946
944
942

940
940
941
943
Ly

991
996
962
966
570

971
969
963
953
937

916
489
457
421
382

341
301
265
236
218

214
229
264
321
401

504
627
167
922
. 088
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r

119
.679
. 643
. 612
. 588

. 569
. 957
. 952
. 553
. 562

.oT71
. 599
. 626
. 659
. 697

. 140
. 186
. 836
. 888
. 943

000
059
118
179
240

302
364
426
489
991

613
674
136
196
857

917
976
034
092
149

206
262
317
371
425

0. 5640772
3. 5586547 AU
0. 14681665
6. 71 years

Variation m1
for T=+1 day

-1.29 +5.4 19.0
-1.34 +5.5 18.8
-1.39 +5.5 18.6
-1.43 +5.5 18.5
-1.46 +5.5 18.3
-1.49 +5.4 18.3
-1.51 +5.3 18.2
-1.52 +5.2 18.2
-1.52 +5.0 18.2
-1.51 +4.9 18.2
-1.49 +4.7 18.3
-1.47 +4.6 18.4
-1.43 +4.4 18.5
-1.39 +4.2 18.7
-1.34 +3.9 18.9
-1.28 +3.7 19.0
-1.22 +3.4 19.2
-1.16 +3.0 19.5
-1.10 +2.6 19.7
-1.03 +2.1 19.9
-0.97 +1.6 20.1
-0.92 +1.1 20.3
-0.87 +0.5 20.5
-0.82 -0.1 20.8
-0.79 -0.7 21.0
-0.76 -1.4 21.1
-0.74 -2.0 21.3
-0.72 -2.7 21.5
-0.72 -3.3 21.6
-0.73 -3.9 21.8
-0.76 -4.4 21.9
-0.79 -4.8 22.1
-0.83 5.0 22.2
-0.88 5.1 22.4
-0.92 5.0 22.5
-0.96 -4.7 22.7
-0.99 -4.2 22.8
-0.99 -3.7 23.0
-0.97 3.1 23.2
-0.94 -2.5 23.4
-0.89 -2.1 23.6
-0.84 -1.7 23.9
-0.78 -1.4 24.1
-0.73 -1.2 24.4
-0.68 -1.1 24.6

Mot. /PA

41

42.
43.
43.
43.

44,
44,
44,
44,
44,

43.
43.
42.
41,
40.

39.
38.
37.
35.
33.

32.
30.
28.
26.
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13

.6/ 92
4/ 90
0/ 89
5/ 81
9/ 86

1/ 85
3/ 85
3/ 85
2/ 85
0/ 85

1/ 86
2/ 81
6/ 88
8/ 89
8/ 91

1/ 93
5/ 95
1/ 97
5/ 99
9/102

2/104
3/107
4/110
4/114
L2/17

.0/122
L 1/127
.2/134
.8/142
.4/154

3/1T1
9/194
. 1/221
.8/246
.4/266

.1/282
.4/295
.1/308
.2/319
.9/332

. 3/344
.6/357
2/ 11
1/ 24
.2/ 35

Elong.

24,8
20.
17
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 145P/Shoemaker-Levy
Epoch = 2009 July 28.0

T

Peri.

Node

Incl.

a

m1

©

2009 Mar.
10. 14565
26.90148
11. 29898

1.8913585 AU

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

RhA.(ZOOO) Decl.

22
23
23
23
00

00
00
01
01
02

02
02
03
03
04

04
05
05
05
06

06
07
07
07
08

08
08
09
09
09

09
09
10
10
10

10
10
09
09
09

09
09
09
09
09

93.
12.
32.
92.
13.

35.
9].
20.
43.
07.

31.
96.
21.
47.
13.

39.
06.
32.
9].
22.

47.
10.
33.
94.
15.

33.
o1,
07.
22.
34.

46.
99.
02.
06.
08.

07.
03.
9].
49.
40.

30.
21,
14.

09

m

36 -11
60 -08
49 -05
95 -02
96 +00

51 +03
60 +06
23 +09
44 +12
21 +15

94 +17]
42 +20
18 +22
99 +24
64 +25

88 +27
12 +28
18 +29
86 +29
99 +30

40 +30
91 +30
43 +29
83 +29
01 +28

92 +28
45 +2]
94 +26
09 +26
97 +25

04 +25
13 +25
03 +25
92 +25
42 +26

o] +21
98 +27
87 +28
13 +29
39 +30

80 +30
96 +30
66 +30
.42 +30
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31.
33.
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28.
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28.
21.
07.

43.
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17.
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38.
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Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet 199P/Shoemaker

Epoch = 2009 July 28.0
9.80508 TT

T

Peri.

Node

Incl.

a

m1

23
23

00.
18.
35.
92.
09.

25.
41.
9].
12.
26.

39.
90.
01.
10.
17.

23.
26.
21.
25.
22.

17.
11.
04.
99.
99.

94.
99.
98.
03.
10.

19.
29.
40.
92.
05.

18.
31.
45.
99.
12.

26.
39.
93.

2009 Apr.
191.92218
92.93676
24. 75250

2.9352979 AU

2000.0

1T

S O O

6.0 + 5 log(Delta) + 17.5 log(r)

07 -21
30 -21
40 -22
26 -22

19 -22
84 -23
33 -23
12 -23
07 -24

05 -24
90 -25
43 -26
45 -2]
13 -28

06 -29
25 -31
14 -33
14 -35
25 3]

09 -38
01 -40
88 -41
60 -42
95 -42

41 -42
20 -4
33 -41
60 -40
17 -39

95 —-38
64 -37
80 -36
19 -34
39 -33

45 -31
82 -30
39 -28
05 -27
13 -26

36 -24
88 -23
25 -21

00 06.42 -20

00 19.

34 -19

.A. (2000) Decl.
82 -20 22.
00.
33.
00.
23.

44
02.
21.
42.
06.

317.
15.
04.
05.
19.

48.
29.
20.
16.
10.

94.
21.
25.
05.
22.

17.
99.
18.
30.
32.

28.
17.
01.
41.
18.

93.
25.
9].
28.
00.

33.
08.
46.
28.
13.
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.920
. 856
. 180
. 694
997

492
379
260
136
009

880
152
627
508
396

296
210
142
095
072

073
100
152
228
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438
967/
107
856
011

168
326
. 483
637
185

9217
060
183
296
396

483
997/
617
662
. 692
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3. 006
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979
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944
939
936
935

936
939
943
949
956

966
971
989
003
019

037
055
075
097
120

144
169
196
224
252

282
313
344
371
410

444
479
914
990
987

624
662
100
138
171

Daily
m
+1.72
+1.72
+1. 71
+1. 69
+1.65

+1. 61
+1. 95
+1.48
+1. 40
+1.30

+1.18
+1.05
+0. 90
+0. 73
+0. 53

+0. 32
+0. 09
-0.14
-0.35
-0.52

-0. 61
-0. 61
-0.53
-0. 36
-0.15

+0. 08
+0. 31
+0. 53
+0. 72
+0. 88

+1. 01
+1.12
+1.20
+1.26
+1. 31

+1.34
+1. 36
+1. 3]
+1. 3]
+1. 36

+1.35
+1.34
+1.32
+1.29
+1.26

0. 5086565
5.9740242 AU
0.06749997
14. 60 years
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157.
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13.
67.
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48.
42.
36.
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1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch
T
Peri.
Node
Incl.

q
H =

R.A. (
h m
10 43.
1 07.
1 37.
2 20.
3 32.
5 31.
7 45.
9 17.
20 13.
20 53.

21 21.
21 58.
22 26.
22 50.
23 10.

23 24.
23 32.
23 33.
23 26.
23 11.

22 50.
22 26.
22 03.
21 45.
21 33.

21 26.
21 24.
21 26.
21 31.
21 38.

21 4].
21 56.
22 07.
22 18.
22 29.

22 41.
22 53.
23 05.
23 1],
23 30.

23 42.
23 53.
00 05.
00 17.
00 28.

209P/L INEAR

= 2009 July 28.0

= 2009 Apr. 15.97844
= 149. 73965

= 66.44518 2000.0
= 19.14818

= 0.9137234 AU

15.2 , G=0.15

2000) Decl. Delta

98 +46 35.8 0.760 1
43 +52 01.9 0.652 1
36 +68 17.7 0.563 1
81 +64 53.4 0.491 1
85 +70 46.4 0.433 1
65 +73 47.4 0.385 1.
49 +71 13.5 0.343 1
12 +63 00.9 0.306 O.
37 +50 12.5 0.276 0.
62 +33 35.2 0.262 0.
59 +15 40.3 0.270 0.
39 +00 02.3 0.301 O
26 -11 48.7 0.346 0
58 -20 29.2 0.397 1.
33 -27 09.4 0.447 1
62 -32 42.8 0.494 1
65 -37 40.4 0.539 1
46 -42 14.6 0.585 1
36 -46 19.9 0.634 1
44 -49 40.5 0.692 1
18 -51 57.2 0.761 1
12 -52 57.0 0.846 1
46 -52 43.6 0.946 1
37 -51 32.2 1.064 1
21 -49 42.9 1.198 2
68 -47 33.3 1.348 2.
90 -45 14.7 1.512 2.
86 -42 54.3 1.688 2.
65 -40 35.9 1.874 2.
56 -38 20.7 2.067 2.
05 -36 09.6 2.266 2.
69 -34 02.5 2.468 2.
18 -31 59.1 2.671 2.
29 -29 59.3 2.873 2.
82 -28 02.7 3.071 2.
65 -26 09.3 3.263 2.
66 -24 19.0 3.447 2.
77 -22 31.8 3.622 3.
91 -20 47.9 3.784 3.
01 -19 07.5 3.933 3.
04 -17 30.8 4.067 3.
95 -1558.0 4.184 3.
69 -14 29.6 4.284 3.
23 -13 05.9 4.366 3.
52 -11 47.1 4.429 3

|
~J
o
|

1T
1T

. 599
. 504
. 409
315
. 225

139

. 062

997
948
920

915

. 934
975

035

107

.190
219
371
. 466
. 561

. 656
. 151
. 844
. 936
. 026

115
202
281
370
451

931
609
685
159
831

902
97
039
105
169

232
294
354
412

. 469

S O O

0. 6889508
2.9375527 AU
0.19576073
5.03 years

motion

+32.
+37.
+39.
+35.
+18.

-15.
-49.
-16.
-99.
107.

-93.
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-13.
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Comet 18D/Perrine-Mrkos [Orbit 2]
Epoch = 2009 July 28.0 1T

T = 2009 Apr. 17.29125 TT

Peri. = 156. 80930 e = 0.5852371
Node = 238.06697 2000.0 a=3.9447932 AU
Incl. = 16.86969 n= 0.12579626

q = 1.6361538 AU P= 1783 years

ml = 11.5 + 5 log(Delta) + 20.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Variation mi Mot./PA Elong.

2009/10 h m o for T=+1 day o o

Jan. 9 21 32.33 -01 58.4 2.591 1.911 -1.04 -4.6 19.2 36.1/ 76 371.7
Jan. 19 21 55.70 -00 32.1 2.599 1.863 -1.10 -4.7 19.0 37.7/ 75 33.7
Jan. 29 22 19.97 +01 05.8 2.604 1.818 -1.16 -4.8 18.8 39.1/ 74 30.0
Feb. 8 22 45.07 +02 53.8 2.605 1.777 -1.22 -4.8 18.6 40.4/ 73 26.4
Feb. 18 23 10.96 +04 49.6 2.606 1.741 -1.28 -4.8 18.4 41.6/ 73 23.1
Feb. 28 23 37.60 +06 50.8 2.606 1.709 -1.34 -4.6 18.2 42.5/ 73 20.0
Mar. 10 00 04.96 +08 54.5 2.607 1.683 -1.39 -4.4 18.1 43.2/ 73 17.1
Mar. 20 00 33.00 +10 57.3 2.609 1.662 -1.44 -3.9 18.0 43.7/ 74 14.2
Mar. 30 01 01.67 +12 55.9 2.614 1.647 -1.48 -3.4 17.9 44.0/ 75 11.5
Apr. 9 01 30.91 +14 46.8 2.621 1.638 -1.51 -2.7 17.9 44.0/ 76 8.8
Apr. 19 02 00.60 +16 26.8 2.631 1.636 -1.53 -1.8 17.9 43.9/ 78 6.2
Apr. 29 02 30.62 +17 52.9 2.644 1.641 -1.54 -0.9 17.9 43.5/ 80 3.7
May 9 03 00.80 +19 02.5 2.660 1.651 -1.53 +0.1 18.0 42.9/ 82 1.9
May 19 03 30.93 +19 53.9 2.678 1.668 -1.50 +1.1 18.1 42.2/ 84 2.9
May 29 04 00.81 +20 26.0 2.697 1.691 -1.47 +2.0 18.2 41.3/ 87 5.4
June 8 04 30.20 +20 38.3 2.718 1.719 -1.41 +2.9 18.4 40.3/ 90 8.2
June 18 04 58.89 +20 31.2 2.738 1.753 -1.35 +3.7 18.6 39.2/ 93 11.3
June 28 05 26.69 +20 05.6 2.757 1.791 -1.28 +4.3 18.8 38.0/ 95 14.5
July 8 0553.43+1922.7 2.774 1.833 -1.21 +4.9 19.0 36.7/ 98 17.9
July 18 06 18.98 +18 24.3 2.788 1.879 -1.13 +5.3 19.2 35.4/101 21.4
July 28 06 43.27 +17 12.3 2.797 1.928 -1.06 +5.5 19.4 34.0/103 25.2
Aug. 7 07 06.20 +15 48.5 2.802 1.979 -0.98 +5.7 19.7 32.6/106 29.2
Aug. 17 07 27.77 +14 14.8 2.800 2.033 -0.92 +5.7 19.9 31.1/108 33.4
Aug. 27 07 47.93 +12 33.1 2.792 2.090 -0.8 +5.7 20.1 29.6/111 38.0
Sept. 6 08 06.65 +10 45.0 2.776 2.147 -0.81 +5.5 20.4 27.9/113 42.7
Sept.16 08 23.94 +08 52.3 2.752 2.206 -0.76 +5.4 20.6 26.2/116 47.8
Sept.26 08 39.74 +06 56.3 2.719 2.266 -0.72 +5.1 20.8 24.3/119 53.2
Oct. 6 08 53.99 +04 58.6 2.679 2.327 -0.70 +4.9 21.0 22.3/122 59.0
Oct. 16 09 06.63 +03 00.6 2.630 2.389 -0.67 +4.6 21.2 20.1/125 65.1
Oct. 26 09 17.55 +01 03.7 2.574 2.451 -0.66 +4.3 21.3 17.7/130 71.7
Nov. 5 09 26.62 -00 50.3 2.512 2.513 -0.66 +4.0 21.5 15.2/136 78.7
Nov. 15 09 33.68 -02 39.8 2.446 2.576 -0.66 +3.8 21.7 12.6/145 86.1
Nov. 25 09 38.55 -04 22.4 2.378 2.638 -0.68 +3.5 21.8 10.0/158 94.1
Dec. 5 09 41.07 -0555.6 2.310 2.701 -0.70 +3.3 21.9 8.1/180 102.5
Dec. 15 09 41.11 -07 16.3 2.247 2.763 -0.74 +3.1 22.1 7.4/210 111.4
Dec. 25 09 38.63 -08 21.0 2.193 2.825 -0.78 +3.1 22.2 8.5/238 120.8
Jan. 4 09 33.79 -09 06.2 2.151 2.887 -0.82 +3.1 22.4 10.4/257 130.3
Jan. 14 09 26.92 -09 29.0 2.128 2.948 -0.86 +3.2 22.5 12.3/270 139.7
Jan. 24 09 18.64 -09 27.8 2.127 3.009 -0.90 +3.4 22.7 13.4/280 148.3
Feb. 3 09 09.77 -09 03.4 2.152 3.070 -0.91 +3.6 22.9 13.5/289 154.3
Feb. 13 09 01.17 -08 19.3 2.204 3.130 -0.91 +3.7 23.1 12.6/298 155.6
Feb. 23 08 53.65 -07 20.8 2.284 3.189 -0.89 +3.8 23.4 10.9/307 151.6
Mar. 5 08 47.83 -06 14.4 2.390 3.248 -0.86 +3.9 23.6 8.9/320 144.4
Mar. 15 08 44.02 -05 06.1 2.520 3.307 -0.81 +3.8 23.9 7.0/339 135.8
Mar. 25 08 42.36 -04 01.1 2.670 3.364 -0.76 +3.7 24.2 5.9/ 6 126.9
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2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

22
22
22
22
22

22
23
23
23
23

23
00
00
00
00

00
00
00
01
01

01
01
01
01
01

01
00
00
00
00

00
00
00
00
00

00
00
00
00
01

01
01
01
01
01

m
01.
12.
23.
35.
46.

98.
09.
21.
32.
43.

94.
04.
15.
24.
33.

42.
90.
96.
02.
07.

10.
11.
12.
10.
07.

02.
96.
90.
44
38.

33.
30.
28.
28.
30.

33.
38.
44
92.
00.

09.
19.
29.
40.
o1,

P/2008 02 (McNaught)
= 2009 July 28.0

= 2009 Apr.
27.48132
325. 86036
9. 51854
3.8038686 AU

21. 72011
2000.0

1T
1T

S O O

6.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.
91 -10 09, 4

13 -08
86 -07
19 -06
65 -05

17 -03
68 -02
10 -01
40 +00
50 +01

35 +03
89 +04
03 +06
11 +07
84 +08

31 +09
01 +11
81 +12
99 +13
10 +14

29 +14
97 +15
05 +16
46 +16
26 +16

66 +16
97 +16
69 +16
37 +15
99 +15

86 +14
93 +14
85 +13
89 +13
62 +13

95 +13
13 +13
80 +14
02 +14
21 +15

25 +16
01 +16
38 +17
26 +18
97 +19

99.
46.
29.
10.

48.
25.
00.
24.
49.

14.
38.
00.
20.
317.

92.
03.
09.
11.
07.

96.
37.
10.
33.
45.

46.
36.
15.
48.
15.

43.
14.
90.
35.
29.

33.
47.
09.
39.
17.

00.
48.
40.
35.
32.
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Delta

017
. 604
.676
132
L1

193
. 198
. 185
. 156
. 110

. 649
074
484
382
269

. 146
.016
8179
. 140
. 599

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
3
3
3
3. 461
3.328
3.204
3.093
3.000
2
2
2
2
2
2
3
3
3
3
3
3
3
4
4
4
4
4
4
4

. 928
. 881
. 861
871
.910

.976
. 068
. 181
311
. 454

. 605
. 161
.918
.072
221

. 361
. 492
. 610
115
. 806
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r
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815
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810

808
807
806
805
804

804
804
804
805
806

807
809
811
813
816

819
822
825
829
833

837
842
847
852
858

863
869
816
882
889
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911
919
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935
943
952
961
970

Dai
m
+1.
+1
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.
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11
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Comet 2003 WY25 = ? D/1819 Wi (Blanpain) [Orbit 1]
Epoch = 2009 July 28.0 1T

T = 2009 Apr. 30.18698 TT
Peri. = 9.80452 e = 0.6836069
Node = 68.96512 2000.0 a= 3.0505725 AU
Incl. = 5.89545 n= 0.18498309
q = 0.9651801 AU P= 533 years
H =21.1, G=0.15
Oh TT R.A. (2000) Decl. Delta r Daily motion V
2009/10 h m o m :
Jan. 9 21 51.42 -17 25.9 2.442 1.739 +2.19 +12.9 .
Jan. 19 22 13.27 -15 16.5 2.409 1.647 +2.33 +14.7 25.0
Jan. 29 22 36.55 -12 49.8 2.365 1.554 +2.48 +16.5 24.8
Feb. 8 23 01.32-10 04.8 2.312 1.463 +2.64 +18.4 24.6
Feb. 18 23 27.72 -07 00.7 2.252 1.373 +2.82 +20.3 24.4
Feb. 28 23 55.95 -03 37.2 2.186 1.286 +3.03 +22.2 24.1
Mar. 10 00 26.26 +00 04.6 2.119 1.203 +3.27 +23.8 23.9
Mar. 20 00 58.98 +04 02.4 2.052 1.128 +3.55 +24.9 23.7
Mar. 30 01 34.49 +08 11.3 1.990 1.063 +3.86 +25.1 23.6
Apr. 9 02 13.11 +12 22.7 1.935 1.012 +4.20 +24.2 23.4
Apr. 19 02 55.09 +16 24.6 1.892 0.979 +4.53 +21.7 23.4
Apr. 29 03 40.39 +20 01.2 1.863 0.965 +4.81 +17.5 23.4
May 9 04 28.51 +22 55.7 1.851 0.974 +4.98 +11.8 23.4
May 19 05 18.35 +24 53.9 1.858 1.002 +5.00 +5.4 23.5
May 29 06 08.37 +25 48.1 1.886 1.050 +4.85 0.9 23.7
June 8 06 56.85 +2539.3 1.935 1.111 +4.56 -6.3 23.9
June 18 07 42.41 +24 36.3 2.002 1.184 +4.19 -10.5 24.1
June 28 08 24.29 +22 51.8 2.087 1.265 +3.80 -13.3 24.2
July 8 09 02.25+20 39.2 2.184 1.351 +3.42 -14.9 24.4
July 18 09 36.50 +18 09.9 2.292 1.441 +3.10 -15.7 24.6
July 28 10 07.46 +15 32.7 2.407 1.532 +2.81 -15.9 24.8
Aug. 7 10 35.57 +12 53.7 2.525 1.624 +2.57 -15.7 24.9
Aug. 17 11 01.30 +10 16.9 2.644 1.717 +2.38 -15.2 .
Aug. 27 11 25.06 +07 44.9 2.761 1.808 +2.21 -14.6
Sept. 6 11 47.17 +05 19.4 2.873 1.899 +2.07 -13.8
Sept.16 12 07.89 +03 01.1 2.978 1.988 +1.96 -13.0
Sept. 26 12 27.46 +00 50.7 3.074 2.077 +1.85 -12.2
Oct. 6 12 46.00 -01 11.6 3.160 2.163 +1.77 -11.4
Oct. 16 13 03.65 -03 05.5 3.233 2.248 +1.68 -10.6
Oct. 26 13 20.49 -04 51.1 3.292 2.332 +1.61 -9.7
Nov. 5 13 36.55 -06 28.1 3.336 2.414 +1.53 -8.9
Nov. 15 13 51.85 -07 56.6 3.365 2.494 +1.45 -8.0
Nov. 25 14 06.37 -09 16.5 3.377 2.573 +1.37 -1.1
Dec. 5 14 20.05-1027.9 3.373 2.649 +1.28 —6.3
Dec. 15 14 32.84 -11 30.6 3.352 2.725 +1.18 -5.4
Dec. 25 14 44.62 -12 24.8 3.316 2.798 +1.06 -4.6
Jan. 4 14 55.25-13 10.5 3.265 2.870 +0.93 -3.7
Jan. 14 15 04.60 -13 47.8 3.201 2.941 +0.79 -2.9
Jan. 24 15 12.47 -14 16.6 3.125 3.010 +0.62 -2.0
Feb. 3 15 18.67 -14 37.1 3.042 3.077 +0.43 -1.2
Feb. 13 15 23.00 -14 49.3 2.953 3.143 +0.22 0.4
Feb. 23 15 25.25 -14 53.3 2.863 3.208 0.00 +0.4
Mar. 5 15 25.26 -14 49.0 2.777 3.2711 -0.23 +1.2
Mar. 15 15 22.95 -14 36.7 2.698 3.333 -0.46 +2.0
Mar. 25 15 18.34 -14 16.7 2.634 3.393 -0.67 +2.7

|
~
w
|

—~JOo o ~No—=—=Oo

— o001 A~ RhOCOO wLWoH~IooN

QOO P~ Woo ONON SOHO~NNO—

SHISHoOSHW



Comet ? D/1819 W1 (Blanpain) = ? 2003 WY25 [Orbit 3]
Epoch = 2009 July 28.0 TT
T = 2009 Apr. 30.54820 TT
Peri. = 9.80646 e = 0.6836580
Node = 68.96343 2000.0 a = 3.0508551 AU
Incl. = 5.89547 n= 0.18495740
q = 0.9651136 AU P= 533 years
H =21.1, G=0.15
Oh TT R.A. (2000) Decl. Delta r Daily motion V
2009/10 h m o m :
Jan. 9 21 51.42 -17 25.9 2.442 1.739 +2.19 +12.9 .
Jan. 19 22 13.27 -15 16.5 2.409 1.647 +2.33 +14.7 25.0
Jan. 29 22 36.55 -12 49.8 2.365 1.554 +2.48 +16.5 24.8
Feb. 8 23 01.32-10 04.8 2.312 1.463 +2.64 +18.4 24.6
Feb. 18 23 27.72 -07 00.7 2.252 1.373 +2.82 +20.3 24.4
Feb. 28 23 55.95 -03 37.2 2.186 1.286 +3.03 +22.2 24.2
Mar. 10 00 26.26 +00 04.6 2.119 1.203 +3.27 +23.8 23.9
Mar. 20 00 58.98 +04 02.4 2.052 1.128 +3.55 +24.9 23.7
Mar. 30 01 34.49 +08 11.3 1.990 1.063 +3.86 +25.1 23.6
Apr. 9 02 13.11 +12 22.7 1.935 1.012 +4.20 +24.2 23.4
Apr. 19 02 55.09 +16 24.6 1.892 0.979 +4.53 +21.7 23.4
Apr. 29 03 40.39 +20 01.2 1.863 0.965 +4.81 +17.5 23.4
May 9 04 28.51 +22 55.7 1.851 0.974 +4.98 +11.8 23.4
May 19 05 18.35 +24 53.9 1.858 1.002 +5.00 +5.4 23.5
May 29 06 08.37 +25 48.1 1.886 1.050 +4.85 0.9 23.7
June 8 06 56.85 +2539.3 1.935 1.111 +4.56 -6.3 23.9
June 18 07 42.41 +24 36.3 2.002 1.184 +4.19 -10.5 24.0
June 28 08 24.29 +22 51.8 2.087 1.265 +3.80 -13.3 24.2
July 8 09 02.25+20 39.2 2.184 1.351 +3.42 -14.9 24.4
July 18 09 36.50 +18 09.9 2.292 1.441 +3.10 -15.7 24.6
July 28 10 07.46 +15 32.7 2.407 1.532 +2.81 -15.9 24.8
Aug. 7 10 35.57 +12 53.7 2.525 1.624 +2.57 -15.7 24.9
Aug. 17 11 01.30 +10 16.9 2.644 1.717 +2.38 -15.2 .
Aug. 27 11 25.06 +07 44.9 2.761 1.808 +2.21 -14.6
Sept. 6 11 47.17 +05 19.4 2.873 1.899 +2.07 -13.8
Sept.16 12 07.89 +03 01.1 2.978 1.988 +1.96 -13.0
Sept. 26 12 27.46 +00 50.7 3.074 2.077 +1.85 -12.2
Oct. 6 12 46.00 -01 11.6 3.160 2.163 +1.77 -11.4
Oct. 16 13 03.65 -03 05.5 3.233 2.248 +1.68 -10.6
Oct. 26 13 20.49 -04 51.1 3.292 2.332 +1.61 -9.7
Nov. 5 13 36.55 -06 28.1 3.336 2.414 +1.53 -8.9
Nov. 15 13 51.85 -07 56.6 3.365 2.494 +1.45 -8.0
Nov. 25 14 06.37 -09 16.5 3.377 2.573 +1.37 -1.1
Dec. 5 14 20.05-1027.9 3.373 2.649 +1.28 —6.3
Dec. 15 14 32.84 -11 30.6 3.352 2.725 +1.18 -5.4
Dec. 25 14 44.62 -12 24.8 3.316 2.798 +1.06 -4.6
Jan. 4 14 55.25-13 10.5 3.265 2.870 +0.93 -3.7
Jan. 14 15 04.60 -13 47.8 3.201 2.941 +0.79 -2.9
Jan. 24 15 12.47 -14 16.6 3.125 3.010 +0.62 -2.0
Feb. 3 15 18.67 -14 37.1 3.042 3.077 +0.43 -1.2
Feb. 13 15 23.00 -14 49.3 2.953 3.143 +0.22 0.4
Feb. 23 15 25.25 -14 53.3 2.863 3.208 0.00 +0.4
Mar. 5 15 25.26 -14 49.0 2.777 3.2711 -0.23 +1.2
Mar. 15 15 22.95 -14 36.7 2.698 3.333 -0.46 +2.0
Mar. 25 15 18.34 -14 16.7 2.634 3.393 -0.67 +2.7
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June
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Aug.
Aug.
Aug

Sep{.
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Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

211P/Hi ||

= 2009 July 28.0 1T
= 2009 May 7.73391 TT
= 4.3]1822

= 117.29457  2000.0

= 18.87312

2.3623116 AU

S O O

ml = 10.4 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.
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56. 40 +07

92.
o1,
93.
98.

05.
15.
28.
42.
97.

14.
32.
o1.
11.
31.

92.
12.
33.
94.
15.

35.
96.
16.
35.
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32.
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09.
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99.
15.
31.
45.

99.
11.
22.
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46.
90.
92.
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50 +09
48 +11
48 +12
38 +14

97 +16
98 +18
10 +19
08 +20
66 +22

98 +22
62 +23
98 +24
25 +24
47 +24

04 +24
84 +24
12 +23
98 +23
31 +22

87 +21
17 +20
18 +18
88 +17
24 +16

25 +15
90 +13
16 +12
04 +11
49 +09

48 +08
96 +07
87 +06
10 +06
96 +05

10 +05
9/ +05
18 +05
90 +05
93 +06

63 +06
o/ +07
19 +09
44 +10
36 +11

33.
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08.
99.
48.

31.
08.
36.
94.
01.

97/.
41.
12.
30.
36.

29.
11.
41.
01.
11.

13.
07.
96.
41.
22.
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42.
23.
06.
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46.
94.
11.
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18.
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10.

9].
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17.
30.
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288
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915
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285
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060

972
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+0.
+0.
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16

00
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96
69
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97
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00
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19
15
10

65
99
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45
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25
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61

.39
.16
.08
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.01
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0. 14635057
6. 73 years
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2009/10
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Jan.
Jan.
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Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
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June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
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)
15
25

)
15

25
4
14
24
3

13
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)
15
25

Comet 137P/Shoemaker-Levy

Epoch = 2009 July 28.0

T = 2009 May 13.57486

Peri. = 140. 81541

Node = 233.12090 2000.0

Incl. = 4.85367

q = 1.9152991 AU

H =145, G=0.15

RhA.(ZOOO) Decl. Delta

m o

20 52.66 -13 55.3 3.101 2.
21 13.85 -12 27.2 3.098 2.
21 35.47 -10 47.9 3.089 2.
21 57.44 -08 58.1 3.073 2.
22 19.71 -06 58.7 3.052 2.
22 42.25 -04 50.9 3.026 2.
23 05.04 -02 36.2 2.997 2
23 28.07 -00 16.4 2.966 1
23 51.35 +02 06.7 2.933 1
00 14.86 +04 31.0 2.898 1
00 38.61 +06 54.1 2.863 1
01 02.60 +09 14.0 2.827 1
01 26.80 +11 28.3 2.792 1
01 51.19 +13 34.8 2.756 1
02 15.70 +15 31.5 2.720 1
02 40.25 +17 16.5 2.683 1
03 04.72 +18 48.5 2.645 1
03 28.99 +20 06.3 2.605 1
03 52.87 +21 09.3 2.564 1
04 16.19 +21 57.4 2.519 2.
04 38.74 +22 30.7 2.471 2.
05 00.29 +22 50.0 2.420 2.
05 20.63 +22 56.6 2.364 2.
05 39.53 +22 51.7 2.304 2.
05 56.75 +22 37.3 2.240 2.
06 12.06 +22 15.3 2.172 2.
06 25.21 +21 47.7 2.101 2.
06 35.93 +21 16.7 2.029 2.
06 43.97 +20 44.4 1.958 2.
06 49.08 +20 12.9 1.889 2.
06 51.08 +19 43.7 1.828 2.
06 49.92 +19 18.3 1.777 2.
06 45.73 +18 57.5 1.742 2.
06 38.99 +18 41.3 1.727 2.
06 30.50 +18 29.6 1.737 2.
06 21.29 +18 21.9 1.775 2.
06 12.52 +18 17.9 1.842 2.
06 05.13 +18 17.3 1.937 2.
05 59.83 +18 19.9 2.058 2.
05 56.96 +18 25.3 2.202 2.
05 56.54 +18 32.7 2.363 3.
05 58.47 +18 41.3 2.540 3.
06 02.48 +18 49.9 2.726 3.
06 08.28 +18 57.5 2.920 3.
06 15.60 +19 03.3 3.117 3.
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9
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8
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8
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8
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1
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)
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Comet

Epoch
T
Peri.
Node
Incl.

a

ml =

m
39.
03.
2].
93.
19.

46.
13.
41.
10.
19 38.

20 05.
20 32.
20 58.
21 22.
21 45.

22 05.
22 23.
22 38.
22 49.
22 56.

22 59.
22 59.
22 55.
22 49.
22 44.

22 39.
22 36.
22 36.
22 39.
22 44.

22 51.
22 59.
23 09.
23 20.
23 32.

23 44.
23 5].
00 10.
00 24.
00 37.

00 51.
01 05.
01 19.
01 33.

—_
© 00 00~ \10303030'1:

—_

22P/Kopff

= 2009 July 28.0 1T
= 2009 May 25.41700 TT
= 162. 81306

= 120.89826  2000.0

= 4.72388

1.5775726 AU

S O O

0. 5444282
3.4628408 AU
0.15295204
6.44 years

6.0 + 5 log(Delta) + 20.0 log(r (t-15))
R. A. (2000) Decl.

91 -15
18 -16
15 -11
19 -18
46 -18

44 -19
99 -19
93 -18
04 -18
04 -17

6/ -16
9/ 15
42 -13
88 -12
93 -11

97 -10
17 -09
44 -09
99 -09
16 -09

86 -10
16 -11
40 -12
83 -13
02 -15

34 -15
16 -15
16 -15
33 -15
26 -14

19 -13
11 -12
66 -11
60 -09
32 -08

6/ -06
49 -05
66 -03
10 -01
13 -00

49 +01
33 +02
21 +04
10 +05
96 +07

w
Nq

— 0 ©ooO wWoH O —- NEAYOoIA~

40.
37.
22.
93.

08.
08.
o1,
17.
29.

28.
16.
99.
41.
28.

24.
35.
08.
04.
2].

16.
24.
42.
98.
00.

3
9
1
8
1
3
5
8
8
5
40. 5
96.0
47.9
19.6
34.4
35.17
26. 5
08.8
1
8
3
5
4
9
9
9
1
9
0
4

44,
15.

43.
08.
32.
99.
19.

14.
47.
17.
45.
08.

D

2
2
2
2

1.

—_—

—_

—~m——O 00000 00000

WWLWWL  WWNNN PN ———

elta

495 2
. 355
. 216
.079
947

. 820
. 699
. 585
479
. 381

.290
. 208
133
. 065
. 004

949
900
858
822
195

118
175
188
821
. 874

. 948
. 043
. 155
. 284
. 428

. 584
. 149
. 923
103
286

472
657
841
020
194

360
917
. 664
198
.920

—_ —_ —_ —_

—_

|
~
~
|

WD NN RRNNN DN =

r

. 052
997
. 943
. 891
. 841

. 194
. 151
111
.676
. 645

. 620
. 600
. 586
.5179
518

. 084
. 595
. 613
. 637
. 666

. 100
. 139
. 181
. 821
. 8176

. 928
. 981
036
093
150

209
268
328
388
448

908
968
627
686
145

804
862
919
976
. 032

m

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+1
+1
+1

+0.
+0.

Daily motion mi
37 -6.8 14.6
46 5.7 14.2
54 -4.5 13.9
63 -3.1 13.5
70 -1.6 13.1
75 +0.1 12.7
79 +1.7 12.3
81 +3.3 12.0
80 +4.8 11.6
76  +6.1 11.3
69 +7.1 11.0
58 +7.7 10.7
45 +7.8 10.4
21 +7.4 10.2
04 +6.4 10.0

.18 +4.8 9.8
47 +2.8 9.7
11 +0.3 9.7
72 -2.3 9.7
31 -49 9.7
.07 -6.8 9.8
.38 -7.8 10.0
.56 -7.6 10.2
.58 6.2 10.5
47 -4.0 10.8
.26 -1.5 11.2
.00 +0.8 11.7
.26 +2.8 12.1
49 +4.5 12.6
.69 +5.9 13.1
.86  +6.9 13.5
.99 +7.8 14.0
.09 +8.4 14.4
17 +8.9 14.8
.24 +9.3 15.2
.28 +9.5 15.6
.32 +9.6 16.0
.34 +9.7 16.4
.36 +9.6 16.7
.38 +9.5 17.0
.38 +9.3 17.3
.39 +9.0 17.6
.39 +8.7 17.9
.39 +8.3 18.1
.38 +7.9 18.4

Elong.

92.
96.
61.
65.
69.

12.
16.
19.
82.
85.

88.

95.
98.
102.

107.
112.
118.
125.
133.

142.
152.
163.
172.
170.

161.
151.
141.
132.
124.

116.
108.
101.
94.
817.

80.
14.
67.
61.
94,

48.
35.

29.
23.
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2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 143P/Kowal-Mrkos

Epoch = 2009 July
T = 2009 June
Peri. = 320. 76088
Node = 245.36748
Incl. = 4.69003
q =

2
1

H =138, G=0.15

R.A. (2000) Decl.

m o
2 06.75 -06 41.
12.36 -07 35.
16. 05 -08 18.
17.61 08 45.
16.97 -08 56.

14.19 -08 50.
09. 65 08 26.
03.97 -07 48.
97.99 -06 59.
92.65 -06 07.

48.76 05 18.
46.89 -04 37.
47.35 -04 10.
90.17 -03 57.
95.24 -04 00.

02.36 04 18.
11.25 -04 49.
21.70 -05 32.
33.47 -06 25.
46.36 07 26.

6
9
0
5
1
2
6
1
5
2
0
6
2
1
6
3
4
2
0
0
00.23 08 33.3
14.93 -09 45. 4
30.36 -11 00.5
2
0
5
4
6
9
4
2
5
9
9
3
0
4
1
4
4
4
5
1
2
3

—_ ol
——=NNN NNDNDN

—_

—_
—_

—_
wWwWwww NNNDNDN

46.43 -12 117
14 03.08 -13 34.

14 20.22 -14 49.
14 37.82 -16 02.
14 55.81 -17 11.
15 14.12 -18 15.
15 32.72 -19 14.

91.52 -20 06.
10. 45 -20 50.
29.42 -21 26.
48.34 -21 54.
07.12 -22 14.

25.65 -22 25.
43.81 -22 21.
01.50 -22 21.
18. 60 -22 08.
35.00 -21 48.

90.59 -21 22.
05.26 -20 51.
18.88 -20 16
31.35 -19 39.
19 42.54 -19 00.

—_ —_

O© OO 00 00 00 I~ ~Noomo ol

—_

D

2
2
2

1.
1.

—_—

—_

WWWWL  WWWWW WWWWL WWLWWL WWNNN RNNNN

8.0
2.19563

2000.0

2.5381997 AU

elta

. 330
183
. 045
920
811

122
. 655
.614
. 599
. 610

. 646
. 103
118
. 868
. 969

079
194
313
434
996

678
198
915
028
138

242
340
431
914
989

655
110
. 155
188
809

818
815
198
169
121

673
608
. 532
447
. 354

|
~
[ee]
|

LCWWWL MNNMNNIN PNMNMIN PPN NPRNNRN PPN NN PN RN

1T
1T

146
121
698
676
656

637
619
603
989
576

966
996
949
944
940

938
939
941
944
950

958
967
978
991
606

622
640
659
680
102

125
150
116
803
831

860
890
920
952
984

017
050
084
119
154

S O O

0. 4097407
4.3001435 AU
0. 11052987
8.92 years

motion
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

Pe
No
In

q
€

m1

h
01
01
02
02
03

03
03
04
04
05

05
06
06
06
07

07
07
08
08
09

09
10
10
11
12

ri.
de
cl.

m

11.
39.
07.
36.
04.

31.
98.
24.
90.
15.

39.
02.
25.
47.
10.

32.
94.
17.
41.
08.

36.
08.
43.
22.
04.

90.
37.
24.
09.
o1,

30.
05.
36.
04.
29.

92.
13.
31.
48.
04.

17.
30.
41.
90.
98.

C/2008 T2 (Cardinal)

= 2009 July
= 2009 June
= 215. 86875
309. 67800
56. 30403

28.0
13. 241317

2000.0

1. 2022424 AU
1.0000287

1T
1T

8.2+ 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

05 +79 47.
29 +76 12.
82 +72 18.
20 +68 06.
15 +63 39.

61 +59 00.
49 +54 12.
10 +49 15.
25 +44 11.
10 +39 01.

24 +33 43.
11 +28 18.
98 +22 44.
95 +17 02.
03 +11 10.

07 +05 10.
44 -00 58.
9/ =07 15.
97 -13 31.
19 =20 02.

82 -26 22.
41 -32 30.
45 -38 13.
23 -43 20.
65 -47 31.

03 -50 59.
11 =53 21.
14 -54 47].
43 -55 24.
12 =55 22.

33 -54 52.
17 -54 02.2
43 -52 60.0
48 -51 50.
10 =50 37.

47 -49 24.
07 -48 12.
16 -47 02.
12 -45 5].
07 -44 56.

92 -44 01.
31 -43 13.
25 -42 32.
14 -41 58.
11 -41 33.

W——=NO OO 00 ~I© W~IN IO OCWOIOoO W O~ wWw© ~NhwWwoOod

—_

~N NP~ ~NW~I—=wW ~ O

Delta

—_

. 144
131
121
. 130
138

. 149
. 162
174
. 184
. 192

. 196
. 198
. 800
. 805
. 816

. 838
. 875
. 931
. 008
106

223
359
909
670
838

010
182
. 349
510
661

800
924
032
122
194

24]
281
297
. 296
219

—_
—_

—_ —_
—_

—_

—_

AERRR ARRLE WKW NN PN

|
~
©
|

1994 2.
916 2.
862 2.
.803 2.
167 2.

972
. 865
. 160
. 659
. 563

473
. 391
. 321
. 265
. 226

. 205
. 205
. 224
. 263
318

. 388
. 468
. 558
. 654
. 155

. 860
967

WWWWLW  WWWWN PN NN ——

r

924
413
302
191
081

076
186
296

407
518
629
139
849

958
067
175
282
389

494
999
104
807
910

Daily

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+3.
+3.
+3.
+4,
+4,

+4,
+4,
+4,
+4,
+3.

+3.
+3.
+2.
+2.
+2.

+2.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

82
85
84
80
15

69
62
99
49
41

35
29
24
21
20

24
31
44
62
86

16
90
88
24
o4

11
10
93
23
86

48
13
80
92
28

06
87
10
94
38

24
09
95
80
64
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

20
20
21
21
21

22
22
23
23
23

00
00
01
01
02

03
03
04
04
05

06
06
07
07
08

08
08
09
09
09

09
10
10
10
10

10
10
10
09
09

09
09
09
09
09

m

23.
44,
05.
2].
49.

13.
37.
02.
28.
99.

24.
93.
25.
98.
32.

08.
45.
22.
99.
36.

10.
43.
14.
42.
08.

31.
92.
11.
28.

09.

.50 +14 28.

.99 +12 55.
.31 +11 30.
.48 +10 16
.95 +09 14.
.54 +08 27.

.14 +07 55.
.81 +07 40.
.83 +07 40.
.17 +07 54.
.54 +08 17

.18 +08 47.
.10 +09 17
.93 +09 45.

64P/Swift-Gehrels

= 2009 July
= 2009 June
96. 30602
300. 74133

8.95147

28.0
14. 29781

2000.0

1.3770160 AU

1T
1T

S O O

0. 6895641
4.4357498 AU
0. 10550026
9. 34 years

9.4 +5 log(Delta) + 20.0 log(r (t-60))
RhA.(ZOOO) Decl.

13 -18 14.
20 -16 40.
41 -14 52.
31 -12 51.
93 -10 35.

29 -08 04.
44 -05 19.
48 -02 21.
51 +00 49.
66 +04 10.

09 +07 37.
93 +11 06.
29 +14 33.
25 +17 49.
15 +20 49.

98 +23 25.
41 +25 30.
10 +27 01.
18 +27 55.
00 +28 14.

16 +27 59.
ol +21 1]
15 +26 11.
36 +24 48.
15 +23 12.

96 +21 29.
66 +19 42.
49 +17 54.
11 +16 09.

O©oCTOop~Ol ~N—= WO wWooTIoOYN G100 — 00N OSOC1T—=0C1W OO —=—

32 +10 07.
07 +10 22.

NEAERrOMS OCON—O WoIT—=N—=

Delta

830
146
662
980
502

430
366
310
266
232

210
197
194
198
208

221
235
249
259
265

264
256
240
215
181

139
. 091
. 037
. 982
. 928

. 880
. 843
. 824
. 821
. 857

917
. 007
. 126
210
4317

—_ —_ —_

SR RN RN PR DR RN DWW
e

NNNN — —_—_—

|
[e]
o
|

165 2.
115 2.
.055 2.
986 2.
910 1.

. 862
. 181
.13
. 649
. 589

. 534
. 486
. 445
414
. 391

3179
3178
. 387
. 407
. 436

475
. 521
074
. 632
. 696

. 163
. 833
. 906

WWwh PPN NN M=

r

231
153
076
000
925

981
056

133
210
288
366
444

921
998
675
151
826

901
975
049
121
193

Daily motion mi

m

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+3.
+3.
+3.
+3.

+3.
+3.
+3.
+3.
+3.

+3.
+3.
+2.
+2.
+2.

+2.
+1.
+1.
+1.
+1.

+0.
+0.
+0.
.16
.14

43
.10
.91
.02
.04

.95
.18
. 56
.33
.10

05
12
19
26
34

42
90
60
12
84

98
14
30
45
98

68
13
11
62
48

28
06
82
98
34

11
88
66
44
21

97
12
45

+9.
+10.
+12.
+13.
+15.

+16.
+17.
+19.
+20.
+20.

+21.
+20.
+19.
+18.
+15.

+12.
+9.
+b.
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Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

Peri.
Node
Incl.

a

m1

P/2003 A1 (LINEAR)

= 2009 July
= 2009 June
340. 26639
54.07602
44. 33391

©

RhA.(ZOOO) Decl.

m

22 18.
42.
05.
28.
90.

11.
32.
92.
12.
31.

o1.
10.
29.
48.
07.

25.
44,
03.
22.
41.

01.
20.
39.
98.
17.

36.
94.

22
23
23
23

00
00
00
01
01

01
02
02
02
03

03
03
04
04
04

05
05
05
05
06

06
06
07
07
07

07
08
08
08
07

07
07
06
06
05

05
05
05
06
06

12.02 +43 38.

28.
43.

96.
06.
11.
09.
99.

38.
07.
32.
03.
46.

41.
45.
96.
11.
29.

o

16 -46 26.
15 -43 13.
99 -39 50.
90 -36 17
33 -32 38.

96 -28 54.
26 -25 07.
90 -21 19.
36 -17 32.
90 -13 46.

19 -10 04.
30 -06 26.
28 -02 53.
17 +00 34.
04 +03 55.

89 +07 11.
19 +10 20.
14 +13 25.
16 +16 24.
87 +19 20.

04 +22 13.
24 +25 05.
45 +27 51.
99 +30 52.
57 +33 50.

2] +36 56.
50 +40 11.

93 +47 19.
52 +51 13.

34 +55 19.
06 +59 32.
24 +63 45.
95 +67 46.
14 +11 19.

93 +/4 07.
34 +15 56.
62 +/6 38.
85 +/6 23.
12 +75 30.

32 +14 17
33 +/2 54.
09 +71 28.
45 +70 01.4
87 +68 32.4

O© oON WNOIN OO W—OoO~IN WN OO O©CO~Iomoo ~NONOOO 1= CIO 00~ ~NJO oo

28.0
16. 15338

2000.0

1.9165298 AU
.2 +5 log(Delta) + 22.5 log(r (t-30))

Delta

954
. 955
. 953
950
945

939
932
923
913
901

886
868
845
819
181

149
105
655
999
937

469
395
318
231
155

073
992
.916
. 846
. 186

139
. 106
. 691
. 696
. 120

. 165
. 829
.910
. 006
115

234
361
. 495
633
174

—_

s PR RN PR RN RN
e

—_—

PR PN —=——

|
[oe]
=
|

PPOPINON PN

POPOPOMON PN PPN PPN PN = — =

1T
1T

r

337
292
249
208
169

131
096
063
033
007

. 983
. 962
. 945
. 932
. 923

918
917
919
. 926
937

. 951
. 969

991
016
044

075
109
145
183
223

265
308
353
399
446

494
943
992
642
692

142
193
844
894
945

e = 0.4998555
a= 3.8319522 AU
n= 0.13139352
P= 17.50 years

Variation m1
for T=+1 da

-1.12 -6.1 20.4
-1.05 -7.5 20.2
-0.98 -8.8 20.0
-0.92 -9.9 19.8
-0.86 -11.0 19.7
-0.80 -12.0 19.5
-0.76 -12.8 19.3
-0.71 -13.5 19.1
-0.68 -14.2 18.9
-0.65 -14.7 18.7
-0.63 -15.1 18.6
-0.61 -15.4 18.4
-0.60 -15.7 18.3
-0.60 -15.9 18.1
-0.60 -16.1 18.0
-0.62 -16.2 17.9
-0.64 -16.2 17.8
-0.67 -16.2 17.7
-0.70 -16.2 17.6
-0.75 -16.1 17.6
-0.81 -15.8 17.5
-0.87 -15.6 17.5
-0.95 -15.1 17.5
-1.04 -14.6 17.5
-1.15 -13.9 17.5
-1.27 -13.0 17.5
-1.40 -11.8 17.5
-1.56 -10.4 17.6
-1.75 -8.8 17.7
-1.98 -6.9 17.7
-2.26 5.0 17.9
-2.61 -3.0 18.0
-3.06 -1.4 18.1
-3.64 -0.5 18.3
-4.33 -0.6 18.6
-5.05 -2.0 18.8
-5.49 -4.5 19.1
-5.37 -7.2 19.3
-4.78 -9.2 19.6
-4.07 -10.1 19.9
-3.47 -10.1 20.3
-3.02 -9.5 20.6
-2.69 -8.5 20.9
-2.42 -1.4 21.2
-2.20 -6.2 21.5

Mot. /PA

32

33.
34.
34.
35.

35.
36.
36.
36.
36.

35.
35.
35.
34.
34.

33.
33.
32.
32.
32.

31.
31.
30.
30.
29.

28.
28.
28.
21,
2].

26.

.0/ 55
1/ 54
0/ 53
8/ 53
4/ 52

8/ 52
0/ 52
2/ 52
1/ 52
0/ 52

8/ 53
5/ 53
1/ 54
1/ 54
3/ 55

8/ 56
4/ 56
9/ 56
4/ 56
0/ 56

5/ 56
0/ 55
5/ 54
0/ 52
5/ 50

9/ 46
5/ 42
0/ 37
6/ 31
1/ 24

5/ 16
.6/ 8
.1/358
.0/347
. 3/333

.2/316
.0/293
. 2/265
.2/232
.6/197

.4/168
.9/149
.6/137
.2/130
.6/126

Elong.

43.
40.
37.
34.
31.

29.
2].
25.
23.
21.

21.
21.
21,
23.
25.

28.
31.
35.
39.
43.

48.
93.
98.
64.
10.

16.
82.
88.
95.
102.

109.
115.
120.
124.
127.

128.
126.
124.
120.
115.

110.
105.
100.
95.
89.

o
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Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2003 H4 (LINEAR)

= 2009 July
= 2009 June
10. 60593
226. 74371
18. 15179

28.0
22. 41555

2000.0

1.7014528 AU

1T
1T

S O O

ml = 13.8 + 5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.

12
12
12
12
12

—_

—_ —_
OO OO0 CO~NIJOoOODD o G101

N NN
OO

NN
—_

21
22
22

22 35.09 +04 41.
22 50.02 +06 14.

m
13.
24.
34.
43.
49.

94.
99.
99.
92.
49.

46.
45.
47.
92.
01.

12.
26.
43.
01.
20.

40.
01.
23.
45.
08.

31.
93.
17.
39.
02.

25.
47.
09.
31.
92.

12.
32.
92.
10.
28.

46.
03.
19.

90 -22 15.
13 =24 09.
14 -25 54.
18 27 25.
14 -28 36.

04 -29 20.
89 -29 29.
36 -28 54.
91 -27 26.
99 -25 04.

13 =21 55.
69 -18 16
92 -14 32.
68 -11 05.
19 -08 12.

16 -05 59.
90 -04 27.
16 -03 32.
11 =03 09.
36 -03 10.

66 -03 31.
16 -04 05.
47 -04 47.
67 -05 33.
23 -06 19.

03 -07 03.
99 -07 41.
01 -08 11.
98 -08 32.
83 -08 43.

47 -08 42.
81 -08 31.
18 -08 08.
30 -07 35.
34 -06 52.

85 -05 59.
17 -04 57.
11 -03 49.
84 -02 33.
95 -01 13.

43 +00 11.
29 +01 39.
50 +03 10.

[e>)da ool Rla) NERARNW CCIN—=N ~NN ool W~dLwhAhN ~AOOOC1I©OC© caanpvOoIoY—

wWwooono ~O—=00—

Delta

. 894
. 138
. 588
. 445
311

189
. 080
. 986
.910
854

819
806
814
840
. 882

. 938
. 003
L0717
. 158
. 245

337
434
. 536
. 643
153

. 868
. 986
107
230
356

482
609
134
857
976

091
199
300
392
475

947
607/
. 655
689
. 110

—_
—_

WWWWL  WWWWW PN NN ——

|
(o=
N
|

PPN

PRI NRNNN NN N

r

226
175
126
078
031

. 987
. 944
. 904
. 866
. 832

. 800
113
. 150
. 131
. 116

. 107
. 102
. 102
. 108
. 118

133
. 152
116
. 804
. 835

. 8170
. 908
. 949

992
037

083
132
181
231
283

335
387
440
492
945

998
651
104
156
808

0. 4902820
3.3380278 AU
0.16161034
6.10 years

Variation m1
for T=+1 day

-1.71 +4.0 22.1
-1.93 +4.1 21.8
-2.18 +4.2 21.4
-2.48 +4.4 21.0
-2.81 +4.8 20.5
-3.17 +5.5 20.1
-3.54 +6.5 19.7
-3.88 +7.9 19.4
-4.16 +9.4 19.0
-4.32 +10.5 18.7
-4.35 +10.7 18.5
-4.25 +9.7 18.3
-4.07 +7.7 18.2
-3.84 +5.0 18.2
-3.60 +2.3 18.2
-3.36 +0.1 18.3
-3.14 -1.7 18.4
-2.94 -2.9 18.6
-2.75 3.7 18.8
-2.58 -4.3 19.0
-2.42 -4.5 19.2
-2.27 -4.7 19.5
-2.13 -4.8 19.7
-2.00 -4.8 20.0
-1.88 -4.8 20.3
-1.76 -4.8 20.6
-1.65 -4.8 20.9
-1.55 -4.8 21.2
-1.45 -4.8 21.5
-1.35 -4.8 21.8
-1.26 -4.8 22.1
-1.18 4.7 22.5
-1.10 -4.6 22.8
-1.03 -4.5 23.1
-0.96 -4.4 23.3
-0.90 -4.3 23.6
-0.84 -4.1 23.9
-0.79 -3.9 24.1
-0.74 3.7 24.4
-0.69 -3.5 24.6
-0.66 -3.3 24.8
-0.62 -3.1 }
-0.59 -2.8

-0.57 -2.6

-0.54 -2.4

Elong.

96.
102.
109.
116.
123.

131.
139.
147.
155.
161.

161.
155.
147.
138.
129.

121.
114.
108.
103.
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Comet C/2008 Q3 (Garradd)

Epoch = 2009 July 28.0 1T
T = 2009 June 23.09693 TT
Peri. = 340. 85283

Node = 219.73753 2000.0
Incl. = 140. 70640

q = 1.7984637 AU

e = 0.9998001

ml = 10.4 + 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2009/10 h m o m °

Jan. 9 21 00.67 -47 51.8 3.488 2.711 +0.30 +4.9 17.4 32.5
Jan. 19 21 03.67 -47 03.0 3.439 2.626 +0.37 +3.9 17.3 29.3
Jan. 29 21 07.39 -46 24.5 3.361 2.542 +0.41 +2.7 17.1 28.8
Feb. 8 21 11.50 -45 57.6 3.252 2.461 +0.42 +1.4 16.9 31.1
Feb. 18 21 15.69 -45 44.1 3.114 2.382 +0.40 -0.2 16.6 35.7
Feb. 28 21 19.65 -45 46.3 2.946 2.305 +0.33 -2.2 16.4 41.9
Mar. 10 21 22.97 -46 07.9 2.751 2.231 +0.22 -4.6 16.1 49.2
Mar. 20 21 25.14 -46 54.0 2.531 2.162 +0.02 -7.8 15.8 5/.3
Mar. 30 21 25.36 -48 12.3 2.290 2.096 -0.31 -12.2 15.4 66.2
Apr. 9 21 22.25 -50 14.3 2.033 2.035 -0.92 -18.2 15.0 /5.9
Apr. 19 21 13.08 -53 15.8 1.767 1.980 -2.14 -26.1 14.6 86.6
Apr. 29 20 51.64 -57 36.6 1.503 1.931 -5.02 -34.0 14.1 98.6
May 9 20 01.43 -63 17.0 1.257 1.888 -11.81 -26.8 13.7 112.4
May 19 18 03.28 —67 45.4 1.058 1.854 -16.73 +31.7 13.2 121.2
May 29 15 15.94 -62 28.0 0.946 1.827 -9.45 +91.2 12.9 137.5
June 8 13 41.42 -47 16.2 0.958 1.809 -3.95 +92.5 12.9 132.9
June 18 13 01.88 -31 51.7 1.088 1.800 -1.73 +68.8 13.1 117.6
June 28 12 44.62 -20 23.4 1.294 1.800 -0.73 +47.0 13.5 101.6
July 8 12 37.29 -12 33.9 1.537 1.809 -0.22 +32.1 13.9 8/.7
July 18 12 35.05 -07 13.4 1.793 1.827 +0.07 +22.5 14.3 1715.5
July 28 12 35.76 -03 28.2 2.045 1.853 +0.25 +16.4 14.6 64.6
Aug. 7 12 38.31 -00 44.2 2.284 1.888 +0.38 +12.4 15.0 54.6
Aug. 17 12 42.08 +01 20.1 2.503 1.930 +0.46 +9.8 15.2 45.3
Aug. 27 12 46.69 +02 58.4 2.698 1.979 +0.52 +8.2 15.5 36.5
Sept. 6 12 51.90 +04 20.3 2.866 2.034 +0.56 +7.2 15.8 28.2
Sept.16 12 57.50 +05 32.3 3.004 2.095 +0.59 +6.7 16.0 20.8
Sept.26 13 03.37 +06 39.6 3.111 2.160 +0.60 +6.7 16.2 15.3
Oct. 6 13 09.36 +07 46.6 3.187 2.230 +0.60 +7.1 16.4 14.0
Oct. 16 13 15.34 +08 57.2 3.232 2.303 +0.58 +7.8 16.6 17.9
Oct. 26 13 21.19 +10 14.9 3.246 2.380 +0.55 +8.9 16.7 24.7
Nov. 5 13 26.74 +11 43.5 3.232 2.459 +0.51 +10.3 16.9 32.9
Nov. 15 13 31.82 +13 26.8 3.192 2.540 +0.44 +12.2 17.0 41.7
Nov. 25 13 36.21 +15 28.8 3.130 2.624 +0.34 +14.5 17.1 51.0
Dec. 5 13 39.64 +17 53.7 3.051 2.709 +0.21 +17.2 17.1 60.7
Dec. 15 13 41.78 +20 45.5 2.960 2.795 +0.04 +20.2 17.2 0.8
Dec. 25 13 42.19 +24 07.8 2.864 2.882 -0.19 +23.4 17.3 81.2
Jan. 4 13 40.31 +28 02.0 2.771 2.971 -0.48 +26.5 17.3 91.9
Jan. 14 13 35.47 +32 26.7 2.692 3.060 -0.87 +28.8 17.4 102.5
Jan. 24 13 26.81 +37 15.1 2.635 3.149 -1.34 +29.8 17.5 112,17
Feb. 3 13 13.44 +42 13.2 2.611 3.239 -1.89 +28.7 17.6 121.7
Feb. 13 12 54.57 +47 00.5 2.626 3.329 -2.46 +25.2 17.7 128.4
Feb. 23 12 29.97 +51 12.4 2.684 3.420 -2.93 +19.5 17.9 131.4
Mar. 5 12 00.62 +54 27.2 2.786 3.511 -3.16 +12.6 18.1 130.3
Mar. 15 11 28.98 +56 33.1 2.929 3.601 -3.06 +5.9 18.3 125.7
Mar. 25 10 58.40 +57 31.8 3.106 3.692 -2.66 +0.4 18.5 118.9
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Comet C/2006 W3 (Christensen)
Epoch = 2009 July 28.0 1T

T = 2009 July 6.66091 TT
Peri. = 133. 52081

Node = 113.57463 2000.0
Incl. = 127.07241

q = 3.1261921 AU

e = 1.0002315

ml = 3.0 +5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.

2009/10 h m o m : °

Jan. 9 22 02.42 +43 12.8 3.691 3.56/ +0.49 -14.5 11.4 5.1
Jan. 19 22 07.32 +40 47.5 3.780 3.523 +0.55 -11.9 11.4 67.5
Jan. 29 22 12.81 +38 48.7 3.861 3.480 +0.58 -9.4 11.3 60.3
Feb. 8 22 18.58 +37 14.3 3.930 3.440 +0.58 -7.3 11.3 53.7
Feb. 18 22 24.43 +36 01.4 3.983 3.401 +0.57 -5.4 11.3 47.9
Feb. 28 22 30.18 +35 07.7 4.016 3.365 +0.55 -3.7 11.3 43.3
Mar. 10 22 35.63 +34 30.8 4.027 3.330 +0.50 -2.3 11.3 40.2
Mar. 20 22 40.62 +34 08.3 4.015 3.299 +0.44 -1.0 11.2 38.8
Mar. 30 22 44.98 +33 58.2 3.977 3.269 +0.35 0.0 11.1 39.5
Apr. 9 22 48.52 +33 58.6 3.915 3.242 +0.25 +0.9 11.1 42.1
Apr. 19 22 51.00 +34 07.4 3.829 3.218 +0.12 +1.5 11.0 46.3
Apr. 29 22 52.19 +34 22.8 3.720 3.197 -0.04 +2.0 10.9 51.8
May 9 22 51.76 +34 42.4 3.590 3.178 -0.24 +2.1 10.8 58.3
May 19 22 49.35 +35 03.6 3.443 3.162 -0.48 +1.9 10.7 65.6
May 29 22 44.54 +35 22.9 3.281 3.149 -0.77 +1.2 10.6 /3.6
June 8 22 36.85 +3535.1 3.111 3.139 -1.10 -0.2 10.4 82.2
June 18 22 25.81 +35 33.6 2.937 3.131 -1.48 -2.5 10.3 91.4
June 28 22 11.04 +35 09.0 2.767 3.12]7 -1.86 -5.9 10.2 101.2
July 8 2152.47 +3409.7 2.610 3.126 -2.19 -10.7 10.0 111.3
July 18 21 30.54 +32 23.0 2.477 3.128 -2.42 -16.4 9.9 121.3
July 28 21 06.38 +29 39.2 2.377 3.133 -2.4] -22.3 9.8 130.5
Aug. 7 20 41.71 +25 56.3 2.321 3.141 -2.33 -27.1 9.8 137.1
Aug. 17 20 18.40 +21 25.0 2.317 3.152 -2.04 -29.9 9.8 139.1
Aug. 27 19 57.98 +16 25.9 2.365 3.166 -1.6/ -30.2 9.9 135.4
Sept. 6 19 41.31 +11 23.6 2.464 3.182 -1.2] -28.6 10.0 127.7
Sept. 16 19 28.58 +06 37.8 2.606 3.202 -0.90 -25.8 10.1 117.8
Sept.26 19 19.57 +02 20.1 2.781 3.224 -0.5] -22.5 10.3 107.3
Oct. 6 19 13.83 -01 25.1 2.979 3.249 -0.30 -19.4 10.5 96.6
Oct. 16 19 10.86 -04 38.6 3.190 3.277 -0.07 -16.5 10.7 86.1
Oct. 26 19 10.17 -07 23.6 3.404 3.307 +0.12 -14.0 10.9 76.0
Nov. 5 19 11.34 -09 440 3.616 3.339 +0.26 -12.0 11.0 66.1
Nov. 15 19 13.99 -11 43.8 3.818 3.374 +0.38 -10.3 11.2 56.5
Nov. 25 19 17.81 -13 26.5 4.006 3.411 +0.47 -8.9 11.3 47.0
Dec. 5 19 22.53 -1455.3 4.176 3.450 +0.54 -7.8 11.5 37.8
Dec. 15 19 27.91 -16 12.8 4.323 3.491 +0.59 -6.9 11.6 28.7
Dec. 25 19 33.77 -17 21.6 4.445 3.534 +0.61 -6.2 11.7 19.7
Jan. 4 19 39.91 -18 23.6 4.541 3.579 +0.63 -5.7 11.8 10.7
Jan. 14 19 46.16 -19 20.9 4.608 3.626 +0.62 -5.4 11.9 2.3
Jan. 24 19 52.37 -20 15.3 4.648 3.6/4 +0.60 -5.3 12.0 1.6
Feb. 3 19 58.37 -21 08.6 4.658 3.724 +0.56 -5.4 12.1 16.5
Feb. 13 20 04.02 -22 02.6 4.642 3.775 +0.51 5.7 12.1 25.5
Feb. 23 20 09.15 -22 59.2 4.599 3.828 +0.44 -6.1 12.1 34.]
Mar. 5 20 13.58 -24 00.2 4.533 3.881 +0.35 6.7 12.2 44.0
Mar. 15 20 17.12 -25 07.5 4.446 3.93] +0.24 -7.5 12.2 53.5
Mar. 25 20 19.56 -26 23.0 4.341 3.993 +0.11 -8.5 12.2 63.2
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.

Node

Incl.

a

m1
RhA.(ZOOO) Decl.

12 35.
12 40.
12 42.
12 42.
38.

32.
22.
11.
99.
48.

39.
33.
30.
30.
33.

38.
45.
94.
05.
17.

30.
45.
00.
16.
33.

o1,
10.
30.
o1,
12.

35.
97.
21.
45.
09.

34.
98.
23.
47.
10.

33.
94.
15.
34.
93.

12
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O 00 00~~~ ~NoOoH o101 (& [N~ — N S S ) WWWihNON NN——— —_—t Y —_
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77P/Longmore

= 2009 July 28.0 1T
= 2009 July 7.85371 1T
= 196. 69524

= 14.91679 2000.0

= 24.39875

2.3103256 AU

6.8 +5 log(Delta) + 20.0 log(r)

86 +15
65 +14
94 +14
37 +14
13 +13

01 +13
61 +13
41 +12
63 +11
69 +10

15 +08
96 +06
46 +04
38 +02
09 +00

21 -01
9/ -03
69 -05
39 -08
44 -10

11 -12
06 -15
40 -17
10 -19
90 -21

97 -24
92 -26
12 -28
35 -30
19 -32

00 -33
91 -35
45 -36
47 -38
85 -39

41 -39
96 -40
31 -40
26 -40
61 -41

20 -40
88 -40
50 -40
96 -40
14 -40

29.
94.
2].
06.
48.

28.
01.
20.
22.
07.

34.
49.
99.
93.
47.

22.
35.
90.
07.
25.

45.
05.
24.
43.
99.

13.
23.
2].
25.
16.

9].
30.
o1,
02.
00.

46.
21.
44.
97.
01.

98.
49.
37.
23.
10.

NWwWwooo™ O©oo~dhoo HrOoONO OPLhWOPS O phOWpH OO Hhg—00© Qoo w OO OOIN

Delta

2.
2.
1.
1.
1. 631
. 543
. 480
. 443

434
. 452

. 494
. 558
. 639
132
. 835

—_—

—_

WWWWL  WWWWW WWWWW WWLWWN NRNNN PN

146
000
863
139

944
056

1170

283
395

905
612
115
813
906

994
076

. 151

220
282

336
382

. 420

450
471

483
485
478
461
435

400
355

. 302

240

v

|
(o]
(&3]
|

POPIPOTONS POMNIMIPON PN PIRINMNN NPMMNRN PIMNRN NN PN PPN

r

995
967
941
915
490

461
445
425
405
388

372
358
345
335
326

319
314
311
310
311

314
319
326
335
346

358
372
388
406
425

446
468
491
916
941

968
996
625
654
684

115
141
119
812
845

Daily motion

+0.48 -3.5
+0.23 -2.7
-0.06 -2.1
-0.36 -1.8
-0.67 -2.0
-0.94 -2.8
-1.12 -4.1
-1.18 5.8
-1.09 -7.6
-0.89 -9.2
-0.62 -10.5
-0.31 -11.5
-0.01 -12.1
+0.27 -12.6
+0.52 -13.0
+0.73 -13.3
+0.91 -13.5
+1.07 -13.7
+1.21 -13.8
+1.33 -14.0
+1.44 -14.0
+1.53 -14.0
+1.63 -13.9
+1.72 -13.7
+1.81 -13.4
+1.89 -13.0
+1.98 -12.4
+2.06 -11.8
+2.14 -11.1
+2.22 -10.2
+2.29 -9.2
+2.35 -8.2
+2.40 -7.0
+2.44 5.8
+2.46 -4.6
+2.45 -3.5
+2.43 -2.3
+2.39 -1.3
+2.33 0.4
+2.26 +0.3
+2.17 +0.9
+2.06 +1.2
+1.95 +1.4
+1.82 +1.3
+1.68 +1.0

e = 0.3580615

a = 3.5989828 AU
n = 0.14435586
P= 6.83 years
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114.
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132.
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162.
167.
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98.
91.
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18.
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67.
62.
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July

July
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Jan.
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Feb.
Mar.
Mar.
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9
19
29

8
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28
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20
30
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9
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8
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1
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)
15
25

)
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4
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13
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)
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Comet 116P/Wild

Epoch = 2009 July
T = 2009 July
Peri. = 173.60332
Node = 21.03180
Incl. = 3.61282
q =

28.0
18. 88242

2000.0

2.1747870 AU

1T
1T

S O O

ml = 7.0+ 5 log(Delta) + 17.5 log(r)

R.A. (2000) Decl.
h m o s
10 03. 31 +17 17
10 00. 11 +17 44.
09 54.42 +18 18.
09 46.87 +18 55.
09 38.45 +19 29.

09 30.37 +19 52.
09 23.88 +20 02.
09 19.88 +19 56.
09 18.85 +19 35.
09 20.94 +18 59.

09 25.95 +18 11.
09 33.58 +17 11.
09 43.45 +16 00.
09 55.18 +14 39.
10 08.44 +13 08.

10 22.96 +11 29.
10 38.47 +09 41.
10 54.80 +07 47.
11 11.79 +05 47.
11 29.33 +03 41.

11 47.35 +01 32.
12 05.77 -00 39.
12 24.56 -02 52.
12
13

— 0o ~dN©O

~OPNdN A~ ~NNANO

43.71 05 05.
03.18 07 17

13 22.97 -09 26
13 43.09 -11 32.
14 03.50 -13 32.
14 24.20 -15 26.
14 45.16 -17 13.

15 06.34 -18 51.
27.70 -20 19.
49.16 -21 38.
10. 62 -22 45.
32.02 -23 42.

93.21 -24 28.
14.08 -25 03.
34.49 -25 2].
94.32 -25 43.
13. 40 -25 49.

31.63 -25 48.
48.83 -25 41.
04.89 -25 30.
19.65 -25 15.
32.97 -25 00.
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. 462
. 008
571
. 646
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. 821
915
011
108

204
299
392
483
571

657
139
819
894
966

033
096
153
205
250

288
318
. 340
354
358

352
336
311
274
228

171
105
. 031
948
. 859
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.693 2.
092 2.
.14 2.
461 2.
436 2.

PPN POMNIMIMNON PPN PIRNIMNRN PMIMON NP PN PN

r

939
906
475
444
415

387
360
335
311
288

268
249
232
217
205

194
186
180
176
175

176
179
185
193
203

215
229
246
264
284

306
330
355
382
410

439
469
901
933
966

600
634
669
105
41

0.3745981
3.4774231 AU
0.15199097
6.48 years

Daily motion

-0.32
-0.57/
-0.76
-0.84
-0. 81

-0. 65
-0. 40
-0.10
+0. 21
+0. 50

+0. 76
+0. 99
+1.17
+1. 33
+1.45

+1. 995
+1. 63
+1.70
+1.75
+1.80

+1.84
+1.88
+1.91
+1.95
+1.98

+2.01
+2.07

+2.10
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+2.
+3.
+3.
+3.
+2.
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Comet C/2008 P1 (Garradd)
Epoch = 2009 July 28.0 1T

T = 2009 July 22.91625 TT

Peri. = 11.85813

Node = 357.67678 2000.0

Incl. = 64.30864

q = 3.8962403 AU

e = 1.0017700

ml = 6.6 +5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2009/10 h m , m , o

Jan. 9 23 03.71 -24 28.5 4.798 4.246 +0.55 +13.7 16.3 50.8
Jan. 19 23 09.19 -22 11.1 4.879 4.213 +0.62 +13.6 16.3 43.0
Jan. 29 23 15.34 -19 55.5 4.946 4.181 +0.67/ +13.4 16.3 35.3
Feb. 8 23 22.02 -17 41.5 4.998 4.151 +0.71 +13.2 16.3 27.8
Feb. 18 23 29.07 -1529.1 5.033 4.122 +0.73 +13.1 16.3 20.6
Feb. 28 23 36.40 -13 18.2 5.049 4.095 +0.75 +13.0 16.2 13.9
Mar. 10 23 43.88 -11 08.6 5.047 4.069 +0.75 +12.8 16.2 9.0
Mar. 20 23 51.42 -09 00.2 5.026 4.045 +0.75 +12.8 16.2 8.9
Mar. 30 23 58.93 -06 52.6 4.986 4.022 +0.74 +12.7 16.1 13.7
Apr. 9 00 06.31 -04 45.7 4.927 4.002 +0.72 +12.6 16.1 20.2
Apr. 19 00 13.47 -02 39.3 4.850 3.983 +0.69 +12.6 16.0 27.2
Apr. 29 00 20.33 -00 33.1 4.757 3.966 +0.64 +12.6 16.0 34.3
May 9 00 26.76 +01 33.2 4.648 3.951 +0.59 +12.7 15.9 41.6
May 19 00 32.67 +03 39.9 4.525 3.937 +0.53 +12.7 15.8 49.1
May 29 00 37.92 +05 47.3 4.390 3.926 +0.44 +12.8 15.8 56.7
June 8 00 42.36 +07 55.8 4.246 3.916 +0.35 +13.0 15.7 64.4
June 18 00 45.83 +10 05.5 4.094 3.908 +0.23 +13.1 15.6 72.4
June 28 00 48.14 +12 16.7 3.939 3.902 +0.09 +13.3 15.5 80.5
July 8 00 49.08 +14 29.3 3.783 3.898 -0.0/ +13.3 15.4 88.9
July 18 00 48.41 +16 42.7 3.630 3.896 -0.25 +13.3 15.3 97.6
July 28 00 45.91 +18 56.0 3.485 3.896 -0.45 +13.1 15.2 106.5
Aug. 7 00 41.38 +21 07.3 3.352 3.898 -0.67 +12.7 15.1 115.6
Aug. 17 00 34.69 +23 13.8 3.236 3.902 -0.89 +11.8 15.1 124.7
Aug. 27 00 25.82 +25 11.9 3.142 3.908 -1.08 +10.5 15.0 133.6
Sept. 6 00 15.01 +26 57.2 3.074 3.916 -1.23 +8.8 15.0 141.8
Sept. 16 00 02.70 +28 25.6 3.036 3.926 -1.31 +6.8 15.0 148.1
Sept.26 23 49.59 +29 34.0 3.029 3.937 -1.30 +4.8 15.0 151.2
Oct. 6 23 36.55 +30 21.8 3.055 3.951 -1.21 +2.9 15.0 149.7
Oct. 16 23 24.44 +30 51.0 3.112 3.966 -1.05 +1.4 15.0 144.5
Oct. 26 23 13.98 +31 05.5 3.196 3.983 -0.83 +0.5 15.1 137.2
Nov. 5 23 05.66 +31 10.8 3.305 4.002 -0.60 +0.2 15.2 128.8
Nov. 15 22 59.68 +31 12.4 3.433 4.023 -0.36 +0.3 15.3 120.2
Nov. 25 22 56.08 +31 15.0 3.576 4.045 -0.14 +0.8 15.4 111.6
Dec. 5 22 54.72 +31 22.5 3.729 4.069 +0.07 +1.5 15.6 103.3
Dec. 15 22 55.37 +31 37.4 3.886 4.095 +0.24 +2.4 15.7 95.2
Dec. 25 22 57.81 +32 01.5 4.046 4.122 +0.40 +3.4 15.8 8].5
Jan. 4 23 01.77 +32 35.7 4.203 4.151 +0.53 +4.5 15.9 80.3
Jan. 14 23 07.04 +33 20.2 4.355 4.181 +0.64 +5.5 16.0 73.4
Jan. 24 23 13.40 +34 15.2 4.499 4.213 +0.73 +6.5 16.1 67.0
Feb. 3 23 20.68 +35 20.4 4.634 4.246 +0.80 +/.5 16.2 61.1
Feb. 13 23 28.73 +36 35.3 4.759 4.281 +0.8/ +8.4 16.3 55.7
Feb. 23 23 37.41 +37 59.4 4.871 4.317 +0.92 +9.3 16.4 51.0
Mar. 5 23 46.62 +39 32.1 4.971 4.354 +0.96 +10.1 16.5 46.9
Mar. 15 23 56.25 +41 12.8 5.057 4.393 +1.00 +10.8 16.5 43.7
Mar. 25 00 06.24 +43 00.9 5.130 4.432 +1.03 +11.5 16.6 41.4
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Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/1999 XB69

= 2009 July
= 2009 July
= 220. 32565
256. 05288

11. 30580

(L
2

INEAR)
8.0

1T

25.88109 TT

2000.0

1. 6521226 AU

S O O

0.6307835
4.4746718 AU
0.10412675
9.47 years

ml = 14.5 + 5 log(Delta) + 15.0 log(r (t-50))
RhA.(ZOOO) Decl.

00
00
00
01
01

01
01
02
02
02

03
03
04
04
05

05
06
06
07
07

m

21.
32.
45.
00.
15.

33.
o1.
11.
32.
99.

19.
44,
10.
38.
06.

35.
05.
35.
05.
35.

04.
33.
01.
28.
99.

20.
44
08.
31.
93.

14.
34.
93.
11.
28.

44,
59,
12
23,
31,

38.
41.
42.
40.
36.

83 +11 06.
93 +11 27
12 +12 01.
09 +12 45.
93 +13 38.

16 +14 38.
16 +15 42.
67 +16 49.
92 +17 55.
47 +18 58.

31 +19 56.
44 +20 45.
17 +21 24.
21 +21 48.
63 +21 56.

84 +21 44.
99 +21 13.
65 +20 20.
12 +19 05.
57 +17 30.

97 +15 35.
12 +13 24.
11 +10 59.
86 +08 24.
10 +05 41.

44 +02 55.
90 +00 07.
46 -02 39.
18 -05 22.
05 -08 00.

06 -10 30.
21 =12 52.
44 -15 05.
67 -17 08.
82 -19 01.

12 =20 43.
19 -22 14.
05 -23 34.
02 -24 43.
84 -25 41.

25 -26 26.
98 -26 59.
87 -21 11.
90 -27 19.
26 -27 03.

OO~ — =N SwWOoO oW CINO N SDHDOT—=WN

~PN NN OO OO udo>® [SaRec N eoXap) NSO —

Delta

PRI RPN RPN RRRNR DN PR DR RPN RN

695
138

112
198
814
822
822

816
805
189
110
150

130
110
692
6717
665

656
652
651
654
658

665
671
677
681
681

676
665
647
622
588

941
497
440
378
311

243
176
115
063
. 026

—_ —_ —_

—_

|
o
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918 2.
.83 2.
. 643 2.
. 356

IO NN

PPN PPN PN —

r

992
486
421

292

229
168
108
049

. 993

. 940
. 889
. 842
. 199
. 161

. 128
. 100
.678
. 663
. 654

. 652
. 657
. 669
. 687
Al

. 141
T
L8117
. 862
.910

962
016
074
133
194

256
319
384
449
514

980
646
112
178
844

Variation m1
for T=+1 da

-0.69 -2.9 23.4
-0.70 -2.7 23.3
-0.73 -2.6 23.2
-0.76 -2.4 23.1
-0.80 -2.3 23.0
-0.84 -2.2 22.8
-0.89 -2.0 22.7
-0.95 -1.8 22.5
-1.01 -1.6 22.3
-1.07 -1.2 22.2
-1.14 -0.8 22.0
-1.21 -0.2 21.8
-1.27 +0.4 21.6
-1.34 +1.2 21.4
-1.39 +2.1 21.2
-1.43 +3.1 21.0
-1.46 +4.1 20.8
-1.48 +5.1 20.6
-1.48 +6.0 20.5
-1.46 +6.9 20.3
-1.44 +7.6 20.2
-1.40 +8.2 20.1
-1.35 +8.5 20.0
-1.31 +8.7 19.9
-1.26 +8.6 19.9
-1.21 +8.4 19.9
-1.16 +8.0 19.9
-1.11  +7.6 20.0
-1.07 +7.0 20.0
-1.03 +6.4 20.1
-0.99 +5.7 20.2
-0.96 +5.0 20.4
-0.93 +4.4 20.5
-0.90 +3.7 20.6
-0.88 +3.1 20.8
-0.86 +2.5 20.9
-0.85 +2.0 21.1
-0.85 +1.5 21.2
-0.85 +1.1 21.3
-0.87 +0.7 21.4
-0.89 +0.5 21.6
-0.92 +0.4 21.7
-0.96 +0.4 21.8
-1.01 +0.5 21.9
-1.05 +0.8 22.0

Mot. /PA

16.
19.
21,
23.
25.
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29.
31.
32.
34.

35.
37.
38.
39.
40.
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42.
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34.
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Mar.
Mar.
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9
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8
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9
19
29

8
18
28

8
18

28
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4
14
24
3

13
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Comet

Epoch

Peri.
Node
Incl.

a

m1

74P/Smirnova—Chernykh
= 2009 July 28.0

(&3]

RhA.(ZOOO) Decl.
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m
43.
39.
33.
26.
19.

13.
08.
05.
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04.

07.
11.
17.
24.
32.

42.
92.
02.
14.
25.

37.
49.
01.
14.
26.

39.
o1,
04.
16.
28.

40.
o1,
02.
13.
23.

32.
40.
47.
93.
97.

00.
00.
99.
9].
92.

94 +21
28 +21
28 +22
94 +23
13 +23

99 +24
63 +24
38 +24
05 +24
10 +24

25 +23
94 +23
39 +22
o/ +21
89 +21

15 +20
19 +19
86 +18
05 +16
63 +15

93 +14
67 +13
98 +11
40 +10
88 +09

38 +07
85 +06
23 +05
48 +03
94 +02

34 +01
81 +00
86 -00
37 -01
25 -02

33 -03
47 -03
50 -04
23 -04
48 -04

09 -04
91 -04
93 -04
18 -04

17.
99.
43.
25.
99.

24.
38.
41.
33.
16.

o1,
18.
38.
93.
02.

06.
06.
02.
94.
42.

28.
11.
93.
33.
12.

o1.
31.
11.
94.
38.

2].
18.
44
42.
33.

18.
99.
24.
44,
94.

96.
48.
32.
09.
86 -03 40.

1
8
9
1
6
1
1
6
9
1
2
2
1
3
5
1
5
1
1
1
4
1
2
3
6
6
1
1
1
9
0
9
4
2
8
5
5
2
1
9
3
5
4
1
1

2000.0

Delta

162
. 690
. 644
629
643

687
156
841
956
079

210
348
. 487
625
159

888
009
121
222
312

389
453
903
93]/
957

962
990
923
481
423

350
263
163
051
929

198
661
919
371
238

105
983
875
186
. 120
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2009 July 30.31999 TT
81.24236
17.10042

6. 64740
3.5576575 AU

.2 +5 log(Delta) + 15.0 log(r (t-120))

r

626
620
614
608
602

997
992
987
983
979

976
972
969
967
964

962
961
999
999
958

998
958
998
999
960

962
963
966
968
51

974
ol
981
985
990

995
600
605
611
617

623
630
636
644
651

S O O

Daily
m
-0. 47
-0. 60
-0. 67
-0. 68
-0.62

-0. 49
-0.32
-0.13
+0. 07
+0. 25

+0. 43
+0. 58
+0. 72
+0. 83
+0. 93

+1.00
+1.07
+1.12
+1.16
+1.19

+1. 21
+1.23
+1.24
+1.25
+1.25

+1.25
+1.24
+1.23
+1. 21
+1.18

+1.15
+1.10
+1.05
+0. 99
+0. 91

+0. 81
+0. 70
+0. 57/
+0. 42
+0. 26

+0. 08
-0.10
-0.27
-0.43
-0. 55

0. 1475549
4.1734741 AU
0. 11559991
8.53 years
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+4. 3
+4. 4
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146.9
157.
168.
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163.
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142.
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121.
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90.
43.
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31.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

= 2009 July 28.0 1T

9.62767 TT
2000.0

1.2139318 AU

Comet 24P/Schaumasse
Epoch

T = 2009 Aug.
Peri. = 57.99954
Node = 79.71827
Incl. = 11.72917

q =

ml =

S O O

9.6 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

m

00 44.23 -05

00
00
01
01

01
01
02
02
02

03
03
03
04
04

05
05
06
07
07

o1,
99.
10.
22.

35.
90.
06.
24.
44,

05.
28.
93.
20.
90.

22.
97.
34.
13.
93.

34.
14.
94.
32.
08.

42.
15.
46.
15.
42.

09.
34.
98.
20.
42.

03.
22.
40.
9].
12.

26.
38.
48.
99.

01

08 -03
17 -01
14 -00
08 +01

94 +03
46 +05
85 +07
16 +10
26 +12

47 +14
99 +16
65 +18
96 +20
65 +22

80 +23
44 +24
38 +25
24 +25
43 +24

18 +23
68 +21
23 +18
29 +15
995 +12

90 +09
39 +05
10 +02
21 -01
86 -04

17 -06
25 -09
17 =11
96 -13
64 -14

18 -16
o1 =17
99 -18
30 -18
94 -19

19 -19
08 -20
03 -20

o

05.
34.
94.
07.
45.

44
47.
94.
03.
14.

24.
33.
37.
33.
17.

44
49.
25.
26.
47.

28.
29.
94.
93.
33.

04.
34.
11.
01.
00.

42.
08.
16.
07.
42.

02.
09.
04.
48.
23.

o1,
14.
33.
89 -20 49.
.42 -21 05.

~Nooo—=o [« \CXerXeo) ANOO WO —= W—0oOoO W o0 —= —= 00 CTLWN WO wWwoINP~W ~NoC1o1—w

Delta r

2.665 2.668
2.724 2.588
2.774 2.507
2.814 2.425
2.842 2.342
2.858 2.259
2.861 2.175
2.852 2.091
2.831 2.007
2.799 1.923
2.758 1.840
2.708 1.758
2.652 1.677
2.591 1.599
2.528 1.524
2.464 1.454
2.404 1.390
2.348 1.333
2.300 1.286
2.262 1.249
2.235 1.225
2.221 1.214
2.221 1.218
2.235 1.235
2.262 1.265
2.301 1.307
2.349 1.359
2.406 1.420
2.467 1.487
2.531 1.559
2.594 1.635
2.654 1.715
2.708 1.796
2.755 1.879
2.792 1.963
2.819 2.047
2.834 2.131
2.836 2.215
2.826 2.298
2.802 2.381
2.767 2.464
2.721 2.545
2.665 2.626
2.602 2.706
2.535 2.784

036147

1890432

0.7
4.0957895 AU
0.1
8.2

9 years

Daily motion

m

+0.
+0.
.04
.19
.35

.49
.64
.19
.95
+2.

+2.
+2.
+2.
+2.
+3.

+3.
+3.
+3.
+4.02
+4. 08

+4.05
+3.
+3.
+3.
+3.

+3.
+3.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

.93
.81
.67
.92
. 36

.19
.00
+0.
+0.
+0.

+1
+1
+1

+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1

69
817

12

31
o1
13
97
22

46
69
89

95
81
63
44

25
07
91
16
63

o1
39
28
17
05

19
99
30

+9.
+10.
+10.
+11.
+11.

+12.
+12.
+12.
+13.
+13.

+12.
+12.
+11.
+10.

+8.

+6.
+3.
+0.
-3.
-8.

-11.
-15.
-18.
-20.
-20.

-21.
-20.
-19.
-17.
-16.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

NN — —_ —_ —_ —_ —_ —_
OO OO [{ej{oNeooNeooNeo] 00 00 I~~~ ~J 00 OO OO OO 00 00 OO OO OO 00 I~~~ ~NoOoHoH Ol

NS
—_

NNN NN
NN ——

NN NS
wWLww

23

m

96.
13.
29.
46.
02.

17.
32.
46.
99.
10.

20.
2].
32.
33.
32.

2].
21.
12.
04.
98.

94.
94.
97.
04.
14.

2].
42.
98.
15.
34.

93.
13.
32.
92.
12.

31,
50,
08.
27,
44.

02.
19.
36.
92.

89P/Russel |

= 2009 July
= 2009 Aug.
249. 32425
42. 38885
12.03173

28.0
17. 17246

2000.0

2.2799366 AU

1T
1T

S O O

0.3994025
3.7961137 AU
0. 13325860
71.40 years

8.0+ 5 logDelta) + 20.0 log(r(t-30))
RhA.(ZOOO) Decl.

o/ -21 04.
23 =22 1]
84 -23 25.
26 -24 28.
37 -25 29.

98 -26 2].
89 -27 23.
89 -28 19.
69 -29 16
98 -30 16

44 -31 22.
66 -32 34.
27 =33 52.
94 -35 16
46 -36 43.

99 -38 06.
11 =39 19.
88 -40 14.
80 —-40 48.
35 -41 00.

10 -40 53.
93 -40 32.
97 -40 02.
86 -39 25.
82 -38 42.

35 -37 55.
02 -37 03.
37 -36 05.
98 -35 01.
93 -33 49.

69 -32 30.
20 -31 04.
87 -29 30.
o1 =27 49.
02 -26 03.

28 -24 10.
24 -22 14.
84 -20 13.
07 -18 11.
90 -16 07.

34 -14 02.
37 -11 58.
01 -09 55.
25 -07 54.

—OC1ThhOoOw OLWOoO—O WO ——=©

—Ooooh~o© [eclF > NecXerXoo) [ec it~ e Xeo) ~NooooN W

—“N©—=00

—OoOow

00 08.11 -05 56.0

Delta

307
1170
.027
879
121

974
. 420
. 268
120
971

. 842
vy
. 605
. 507
. 428

. 369
. 331
. 318
321
. 357

. 408
475
. 556
. 648
. 150

. 859
973
. 091
213
336

460
983
. 105
825
942

054
162
262
356
442

918
985
. 642
687
121

—_ —_

—_

WWWWL  WWWWW PN NN ——

|
©
—_
|

POPIPOTONS POMNIMIPON PN PIRINMNN NPMMNRN PIMNRN NN PN PPN

r

138
103
669
636
604

9172
942
913
486
459

434
411
389
369
351

335
320
308
298
290

285
281
280
281
284

290
298
308
320
334

350
368
388
410
433

458
485
912
941
571

603
635
668
102
136

Daily motion

m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.

+0.

+0.
+0.
17
.15
.45

.69
.82
.81
. 64
.37

.02
.34
.69
.00
.25

417
.63
.16
.85
.92

.95
.97
.96
.95
.93

.90
. 86
.82
.18
.14

.10
. 66
.62
.99
. 54

67
66
64
61
96

49
40
28
13
95

12
46

|
~
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Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2002 T1 (LINEAR)
= 2009 July 28.0 1T

2009 Aug.
3. 82594
14. 22494
21.39616
1. 3147553 AU

2

9. 471172 11
2000.0

ml = 18.5 + 5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl.

18
18
19
19
19

20
20
21
21
22

22
22
23
23
00

00
01
01
02
02

02
03
03
04
04

05
06
06
06
07

07
07
07
07
07

06
06
06
06
06

06
06
06
06
06

m
22.
44,
07.
31.
99.

20.
45.
10.
35.
01.

21.
93.
19.
45.
11.

38.
05.
32.
00.
28.

96.
26.
96.
2].
98.

29.
00.
29.
96.
18.

35.
44,
44.
35,
17

94.
32.
17.
08.
06.

09.
16.
25.
37.
90.

99 -38°

67 -38
18 -38
45 -38
61 -37

20 -36
13 -35
34 -34
19 =33
42 -31

23 -29
18 =27
2] -24
93 -22
95 -18

97 15
44 -11
63 -07
19 -02
25 +02

91 +07
25 +13
37 +18
18 +24
48 +29

90 +34
10 +39
94 +43
46 +4]
18 +b1

39 +54
61 +57
80 +60
22 +62
04 +63

33 +64
92 +63
09 +61
37 +59
20 +56

19 +54
08 +52
14 +49
36 +4]
34 +45

43.
40.
2].
04.
30.

44
46.
35.
10.
30.

34.
22.
93.
04.
96.

2].
35.
20.
42.
16.

35.
07.
45.
21.
46.

92.
34.
o1.
45.
20.

40.
45.
28.
36.
92.

03.
09.
25.
12.
47.

22.
03.
93.
o1,
97.

O©~JdPH-~ 0000 [ecNorRicNe rXop) OCINO O ~Nociooo DO OHOO ~NoOoo,~w ~NON I NONOOIO N———=©

Delta r

3.584 2.688
3.475 2.617
3.354 2.544
3.223 2.4
3.085 2.398
2.941 2.323
2.792 2.249
2.640 2.174
2.488 2.099
2.336 2.024
2.187 1.950
2.041 1.877
1.900 1.804
1.766 1.734
1.638 1.666
1.520 1.601
1.410 1.540
1.310 1.485
1.220 1.435
1.142 1.392
1.074 1.358
1.018 1.333
0.973 1.319
0.938 1.315
0.913 1.322
0.895 1.340
0.884 1.368
0.879 1.404
0.878 1.449
0.880 1.501
0.886 1.558
0.898 1.621
0.917 1.686
0.946 1.755
0.988 1.826
1.045 1.899
1.119 1.973
1.212 2.047
1.323 2.122
1.450 2.197
1.594 2.271
1.751 2.346
1.919 2.420
2.096 2.493
2.280 2.566

Variation

for T=+1 da
-0.82 -0.4
-0.88 -1.1
-0.95 -1.8
-1.01 -2.8
-1.08 -3.8
-1.14 5.1
-1.21 -6.5
-1.27 -8.1
-1.33 -9.8
-1.38 -11.8
-1.43 -14.1
-1.49 -16.5
-1.54 -19.2
-1.59 -22.0
-1.64 -25.1
-1.70 -28.1
-1.76 -31.2
-1.85 -34.0
-1.94 -36.4
-2.07 -38.0
-2.21 -38.5
-2.39 -37.4
-2.59 -34.7
-2.81 -30.2
-3.03 -24.0
-3.24 -16.7
-3.43 -8.8
-3.59 -0.8
-3.75 +6.6
-3.93 +13.1
-4.18 +18.2
-4.57 +21.6
-5.12 +22.8
-5.77 +21.3
-6.29 +17.4
-6.41 +11.9
-6.03 +6.7
-5.32 +2.7
-4.54 +0.5
-3.82 -0.5
-3.21 0.7
-2.72 -0.3
-2.31 +0.2
-1.99 +0.7
-1.72 +1.2

m1

24,
24,

23.

23.
22.
22.

22.
21.
21.
20.
20.

20.
20.
19.
19.
19.

19.

20.
20.
20.

20.
20.
21.
21.
21.

22.
22.
22.
23.
23.

24.
24,

~Nh—Ooo® AN —= OO0 OO O—W oSoSOMNOHO W~ — 100

~NwWwoOo SONOCO A~ —

e = 0.6392839
a = 3.6448479 AU
n= 0.14163969
P= 6.96 years

8
)

Mot./PA Elong.

26.3/ 91 20.8
27.1/ 89  25.1
28.0/ 87 29.6
28.8/ 85 34.3
29.8/ 83 38.9
30.7/ 81 43.4
31.7/19  47.8
32.8/ 171 52.0
34.0/ 75 56.0
35.3/ 713 59.7
36.7/ 70  63.1
38.2/ 68  66.2
39.8/ 66 69.0
41.6/ 64 71.5
43.5/ 62 13.6
45.5/ 60 75.4
47.6/ 58 76.9
49.7/ 56 178.2
51.7/ 55 179.2
53.3/ 53  80.1
54.5/ 52  81.0
55.1/ 51  82.0
54.5/ 51 83.2
52.9/ 50 84.8
50.2/ 50 86.8
46.3/ 50 89.4
41.6/ 49 92.7
36.3/ 47 96.5
30.6/ 43 101.1
25.0/ 35 106.3
20.0/ 22 112.1
16.3/ 0 118.3
14.5/333 124.6
14.5/304 130.7
15.0/277 135.7
15.3/252 138.8
15.1/229 139.4
14.8/207 137.4
14.6/187 133.2
14.7/170 127.7
15.2/155 121.5
15.9/144 114.9
16.7/136 108.2
17.5/129 101.6
18.2/125 94.9



Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2004 X1 (LINEAR)

= 2009 July 28.0

= 2009 Sept. 3.34891
= 345. 44484

= 1.12062 2000.0
= 5.147]6

0.7801910 AU

1T
1T

S O O

ml = 18.5 + 5 log(Delta) + 12.5 log(r)
R. A. (2000) Decl.

OO OOO OO OOO OO — —i — — ) —) —) ) — ) —) —) ) — ) —) —) ) — ) —) —) )
OO OO CO o Co 00 OO OO 0O OO 0 ©

OO OOO
[opNeap i NN E N

OO OO
[=rXerNorNorXop)

O—=N wWhoOo1o1o® [=pXerRar N [orNerNeorNorYap) 030'10'10'10'1:

m

17.
30.
43.
96.
08.

20.
31.
41.
90.
97.

01.
02.
99.
90.
35.

11.
39.
00.
17.
30.

35.
26.
07.
04.
31.

22.
2].
36.
45.
92.

99.
92.
44
29.
08.

45.
22.
02.
47.
38.

34,
34,
38,
44.

11 =20
81 -21
11 =22
49 -23
83 -24

62 -24
63 -25
62 -26
23 -2]
00 -28

37 -29
92 -30
45 -31
88 -32
31 -34

98 -35
47 -36
45 -36
19 -35
22 -32

13 =21
82 -19
18 -05
24 +08
90 +16

89 +20
06 +23
10 +24
45 +24
41 +25

30 +26
95 +27
38 +28
40 +30
89 +31

25 +32
01 +32
25 +32
12 +32
16 +31

15 +30
88 +30
28 +29

21.
26.
22.
15.
07.

96.
44
33.
23.
15.

13.
17.
31.
92.
16.

31.
18.
13.
01.
29.

9].
23.
26.
17.
42.

98.
06.
13.
96.
35.

24.
28.
49.
17.
317.

32.
92.
41.
09.
2].

44,
02.
23,
17 +28 46
52.01 +28 10.

—OoOoOoN SH W OO ~JI0o wWhoOoprN ~NOowohoo W—OoOOww SHOoO WO O~NIN—O1

Cl—=—=h~w ONN A~—

Delta

281
086
. 8178
663
446

221
011
. 198
. 991
. 393

. 206
. 032
874
132
610

909
426
362
310
266

226
197
196
238
315

405
491
965
622
662

689
106
121
139
110

. 822
. 899
. 003
133
. 286

1
1
1
2
2
459 2
2
2
2
2

SN NN

—_

~——O00 00000 00000 O000O0 O000O Ooo—~-—

. 647
. 841
. 055
. 269

NN — — —

- 03 -

S mN DRNNN NN

—~—ooo ooooo

r

862
181
110
631
950

467
381
294
204
111

017
.920
. 820
. 118
.614

. 508
. 401
. 294
187
. 083

985
899
831
190
181

808
. 864
. 943
036
137

. 243
. 351
. 458
. 565
.670

112
. 8173
971
. 067
. 161

. 252
. 340
427
. o11
. 593

0.7272920
2.8609026 AU
0.20368050
4.84 years

Variation
for T=+1 day
-0.62 +2.8
-0.70 +2.9
-0.79 +3.0
-0.90 +3.1
-1.04 +3.3
-1.20 +3.4
-1.39 +3.6
-1.62 +3.8
-1.92 +4.0
-2.28 +4.5
-2.73 +5.3
-3.30 +6.6
-3.98 +49.0
-4.77 +13.3
-5.55 +20.6
-6.05 +31.9
-5.75 +46.7
-4.07 +61.5
-0.64 +69.2
+4.79 +60.6
+12.54 +20.1
+21.76 -75.2
+26.07 177.7
+20.55 153.6
+12.46 -82.1
+6.93 -39.1
+3.80 -17.7
+2.06 6.4
+1.03 +0.4
+0.33 +5.2
-0.24 +9.0
-0.80 +12.1
-1.39 +14.6
-2.00 +15.9
-2.57 +15.4
-2.96 +13.2
-3.08 +10.0
-2.96 +6.9
-2.70 +4.5
-2.38 +3.0
-2.06 +2.1
-1.78 +1.7
-1.54 +1.5
-1.34 +1.5
-1.17 +1.5
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107.
142.
125.

69.

14.

13.
21,
2].
30.

29.
24,
18.
12.

.3/108
.9/108
.4/108
. 1/107
.8/108

.1/109
.3/110
.5/114
4/121
.1/135

.6/167
. 3/208
.6/233
. 2/246
. 1/254

. 3/261
.2/268
.2/275
.5/281
.6/288

5/295
5/303
8/311
6/3117
.4/335

0/ 24
1/ 61
4/ 1
.2/ 61
.2/ 39

.2/334
9/306
4/295
6/288
5/282

4/2176
9/269
1/261
2/251
.1/230

.2/118
-9/131
.6/115
.9/109
.8/105

Elong.

96.
63.
10.
11.
84.

91.
99.
106.
114.
122.

131.
140.
150.
160.
167.

162.
149.
133.
116.

97.

15.
49.
19.
19.
37.

90.

67/.
15.
84.

93.
104.
116.
129.
143.

157.
168.
165.
154.
143.

133.
123.
114.
105.

97.

Ahhgoc1© WN OO ©O©© OONOOT O©~Jo0wWOoo O WWW

~OCT—=NO DHDOJIOH© Odbhpbh~,d NoOoOYOT—



Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet

Epoch
T
Peri.
Node
Incl.

a

P/2001 MD7 (LINEAR)
= 2009 July 28.0 1T

= 2009 Sept.
246. 74333
125. 62221
12. 88150
1.2239813 AU

8.95945 TT
2000.0

e = 0.6896525

a = 3.9439058 AU
n= 0.12583872
P= 1783 years

ml =11.0 + 5 log(Delta) + 14.0 log(r (t-30))
RhA.(ZOOO) Decl.

m
17 45.
8 02.
8 18.
8 36.
8 53.
9 11.
19 29.
19 48.
20 07.
20 26.

20 46.
21 07.
21 28.
21 51.
22 15.

22 41.
23 09.
23 40.
00 15.
00 54.

01 36.
02 21.
03 07.
03 51.
04 30.

05 05.
05 33.
05 55.
06 11.
06 21.

06 25.
06 22.
06 15.
06 05.
05 54.

05 43.
05 36.
05 32.
05 31.
05 33.

05 39.
05 46.
05 56.
06 06.
06 18.

66 ~16

10 -16
96 -16
19 -16
16 -16

67 -15
88 -15
44 14
38 -14
13 -13

63 -12
20 -11
62 -10
18 -09
20 -08

12 -07
48 -06
84 -05
15 -04
96 -03

98 -03
91 -02
41 -02
04 -03
11 -03

11 -03
92 -04
16 -04
80 -04
96 -04

16 -03
99 -02
91 -00
64 +01
27 +03

95 +06
28 +09
00 +11
25 +14
16 +15

03 +17
60 +18
02 +19
86 +20
84 +21

10.
21.
24.
20.
09.

90.
23.
49.
08.
21.

28.
30.
28.
23.
16.

10.
05.
05.
13.
32.

04.
93.
96.
12.
34.

99.
21.
37.
42.
29.

o1,
42.
98.
18.
97.

45.
21.
99.
06.
97.

31.
90.
93.
44
23.

WOoOopr~Lo®

SOhhwWwhAhM WwWwooOnN CINd P~ © SWhWO ~ G100 00 CO~JIo1—

~NJO OO0 ODONP—

Delta r

3.755 2.878
3.620 2.802
3.472 2.725
3.312 2.648
3.144 2.569
2.968 2.489
2.785 2.409
2.600 2.328
2.412 2.246
2.224 2.164
2.038 2.082
1.856 1.999
1.679 1.917
1.509 1.835
1.348 1.755
1.198 1.676
1.061 1.600
0.938 1.527
0.831 1.459
0.742 1.396
0.673 1. 341
0.624 1.295
0.593 1.259
0.579 1.235
0.578 1.225
0.584 1.227
0.593 1.244
0.603 1.272
0.611 1.313
0.619 1.363
0.627 1.421
0.639 1.486
0.661 1.556
0.696 1.631
0.750 1.708
0.826 1.788
0.926 1.869
1.047 1.950
1.189 2.033
1.348 2.115
1.522 2.198
1.708 2.280
1.903 2. 361
2.105 2.442
2.311 2.522

Variation m1
for T=+1 day

-0.59 +1.8 20.8
-0.65 +1.7 20.5
-0.71 +1.6 20.3
-0.78 +1.5 20.0
-0.86 +1.3 19.8
-0.95 +1.0 19.5
-1.06 +0.7 19.1
-1.17 +0.4 18.8
-1.31 -0.1 18.5
-1.47 -0.7 18.1
-1.65 -1.4 17.7
-1.86 -2.2 17.3
-2.11 -3.3 16.8
-2.40 -4.5 16.4
-2.74 -6.2 15.9
-3.13 -8.2 15.3
-3.58 -10.6 14.8
-4.07 -13.7 14.3
-4.57 -17.4 13.7
-5.02 -21.7 13.2
-5.31 -26.5 12.7
-5.38 -31.6 12.3
-5.19 -36.4 11.9
-4.81 -40.4 11.6
-4.38 -43.2 11.4
-4.01 -44.9 11.2
-3.76 -45.4 11.1
-3.65 -44.9 11.1
-3.67 -43.5 11.2
-3.81 -41.3 11.3
-4.01 -38.2 11.5
-4.23 -34.3 11.7
-4.38 -29.6 12.0
-4.40 -24.7 12.3
-4.25 -20.1 12.8
-3.96 -16.3 13.3
-3.57 -13.2 13.8
-3.15 -10.8 14.4
-2.76 -8.9 14.9
-2.41 -7.3 15.4
-2.10 -6.0 16.0
-1.84 -4.9 16.5
-1.63 -3.9 17.0
-1.44 -3.1 17.4
-1.28 -2.5 17.8

Mot./PA Elong.
23.7/ 93  23.
24.3/ 91 29.
24.8/ 90  35.
25.3/ 88  41.
25.9/ 86  46.

26.5/ 85 52
27.1/ 83 51
27.8/ 82  63.
28.6/ 81  68.
29.6/ 80 73

30.7/ 80 78
32.1/ 19 82
34.0/ 79 81
36.2/ 80 91
39.1/ 81 94

42.7/ 82 98
47.2/ 83 100.
52.5/ 85 102.
58.2/ 86 103.
63.6/ 88 104.

67.3/ 89 103.
68.2/ 91 101.
65.4/ 92 100.
59.4/ 92 98
51.5/ 93 97

42.6/ 93 97
33.3/ 93 99
24.0/ 91 102.
14.6/ 85 106
6.6/ 55 113.

7.6/335 121.
14.9/314 130.
20.6/312  140.
23.3/313 151.
22.8/317 159

.8/325 161.
.1/337 156.
.1/355  147.
.1/ 18 138.
.1/ 39 129.

.3/ 54 120.
.8/ 64 112.
1/ 11 104,
.2/ 16 97.
.1/ 80 90.
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Comet C/2008 N1 (Holmes)
Epoch = 2009 July 28.0 1T

T = 2009 Sept. 25.89271 TT
Peri. = 100.81599

Node = 357.47190 2000.0
Incl. = 115.51972

q = 2.17834987 AU

e = 0.9971029

ml = 85+ 5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.

2009/10 h m o m : °

Jan. 9 21 18.89 +14 49.5 4,408 3.805 +0.29 +4.2 17.5 46.9
Jan. 19 21 21.83 +15 31.4 4.432 3.741 +0.35 +5.5 17.5 40.6
Jan. 29 21 25.30 +16 26.2 4.432 3.6/8 +0.38 +6.8 17.4 35.7
Feb. 8 21 29.08 +17 34.1 4.407 3.616 +0.39 +8.1 17.3 32.6
Feb. 18 21 32.99 +18 55.5 4.358 3.555 +0.39 +9.5 17.2 31.7
Feb. 28 21 36.86 +20 31.0 4.285 3.496 +0.36 +11.0 17.1 33.0
Mar. 10 21 40.47 +22 21.1 4.189 3.438 +0.31 +12.6 17.0 36.2
Mar. 20 21 43.62 +24 26.9 4.072 3.381 +0.24 +14.3 16.8 40.8
Mar. 30 21 46.05 +26 49.4 3.937 3.327 +0.14 +16.0 16.7 46.3
Apr. 9 21 47.44 +29 29.8 3.787 3.274 0.00 +17.9 16.5 52.4
Apr. 19 21 47.39 +32 29.3 3.625 3.223 -0.20 +19.9 16.4 58.9
Apr. 29 21 45.37 +35 48.8 3.456 3.174 -0.48 +21.9 16.2 65.5
May 9 21 40.60 +39 28.2 3.286 3.127 -0.86 +23.7 16.0 /2.1
May 19 21 32.05 +43 25.6 3.121 3.083 -1.39 +25.0 15.9 78.5
May 29 21 18.19 +47 35.5 2.966 3.041 -2.12 +25.0 15.7 84.5
June 8 20 57.00 +51 45.9 2.829 3.002 -3.09 +22.9 15.5 89.8
June 18 20 26.13 +55 35.2 2.716 2.966 -4.21 +17.5 15.4 94.0
June 28 19 44.02 +58 30.4 2.635 2.932 -5.14 +8.3 15.3 96.7
July 8 18 52.62 +59 53.8 2.588 2.902 -5.36 -3.2 15.2 97.5
July 18 17 59.03 +59 22.0 2.577 2.875 -4.71 -13.8 15.1 96.4
July 28 17 11.89 +57 03.9 2.602 2.851 -3.62 -21.0 15.1 93.5
Aug. 7 16 35.66 +53 34.0 2.658 2.830 -2.56 -24.4 15.1 89.1
Aug. 17 16 10.03 +49 29.8 2.739 2.814 -1.72 -25.1 15.2 83.17
Aug. 27 15 52.85 +45 19.1 2.838 2.800 -1.10 -24.0 15.2 77.6
Sept. 6 15 41.83 +41 18.7 2.946 2.791 -0.66 -22.1 15.3 /1.3
Sept. 16 15 35.20 +37 37.3 3.058 2.785 -0.35 -19.9 15.4 65.0
Sept.26 15 31.71 +34 18.5 3.166 2.783 -0.13 -17.5 15.4 58.9
Oct. 6 15 30.44 +31 23.3 3.265 2.785 +0.03 -15.2 15.5 53.3
Oct. 16 15 30.75 +28 51.1 3.349 2.791 +0.14 -13.0 15.6 48.5
Oct. 26 15 32.13 +26 41.1 3.417 2.801 +0.21 -10.9 15.6 44.8
Nov. 5 15 34.21 +24 52.2 3.463 2.814 +0.24 -8.9 15.7 42.5
Nov. 15 15 36.65 +23 23.4 3.488 2.831 +0.25 6.9 15.7 42.0
Nov. 25 15 39.15 +22 14.1 3.488 2.851 +0.23 -5.0 15.8 43.3
Dec. 5 15 41.44 +21 23.7 3.464 2.8/5 +0.18 -3.2 15.8 46.4
Dec. 15 15 43.22 +20 52.1 3.417 2.902 +0.10 -1.3 15.8 51.2
Dec. 25 15 44.18 +20 39.2 3.347 2.933 -0.02 +0.6 15.8 57.2
Jan. 4 15 43.94 +20 45.2 3.257 2.966 -0.18 +2.5 15.8 64.3
Jan. 14 15 42.11 +21 10.0 3.152 3.003 -0.39 +4.3 15.8 72.3
Jan. 24 15 38.20 +21 53.5 3.034 3.042 -0.65 +6.1 15.7 81.1
Feb. 3 15 31.66 +22 54.3 2.911 3.084 -0.97 +7.6 15.7 90.6
Feb. 13 15 21.91 +24 10.0 2.790 3.128 -1.35 +8.5 15.7 100.7
Feb. 23 15 08.39 +25 35.2 2.6/9 3.175 -1.76 +8.6 15.7 111.3
Mar. 5 14 50.75 +27 01.3 2.588 3.224 -2.1] +1.5 15.6 121.9
Mar. 15 14 29.07 +28 16.3 2.527 3.275 -2.49 +5.0 15.7 131.8
Mar. 25 14 04.15 +29 06.2 2.504 3.328 -2.66 +1.3 15.7 139.7
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Comet C/2007 Q3 (Siding Spring)
Epoch = 2009 July 28.0 1T

T = 2009 Oct. 7.26843 TT
Peri. = 2.09398

Node = 149.41293 2000.0
Incl. = 65.65037

q = 2.2516568 AU

e = 1.0002324

ml = 6.8 +5 log(Delta) + 7.5 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion

2009/10 h m o m :

Jan. 9 0530.12 -52 19.4 3.379 3.706 -0.76 +10.5
Jan. 19 05 22.57 -50 34.7 3.315 3.627 -0.53 +13.4
Jan. 29 05 17.28 -48 20.3 3.258 3.549 -0.27 +16.0
Feb. 8 05 14.62 -45 40.5 3.211 3.471 0.00 +18.0
Feb. 18 05 14.64 -42 40.5 3.173 3.394 +0.26 +19.5
Feb. 28 05 17.26 -39 25.3 3.145 3.318 +0.50 +20.5
Mar. 10 05 22.29 -36 00.2 3.126 3.243 +0.72 +21.0
Mar. 20 05 29.46 -32 30.0 3.116 3.169 +0.91 +21.1
Mar. 30 05 38.52 -28 58.9 3.114 3.096 +1.07 +20.8
Apr. 9 05 49.24 -25 30.9 3.120 3.024 +1.21 +20.2
Apr. 19 06 01.38 -22 09.2 3.134 2.954 +1.34 +19.3
Apr. 29 06 14.74 -18 56.3 3.153 2.886 +1.44 +18.2
May 9 06 29.15 -1554.5 3.176 2.820 +1.53 +17.0
May 19 06 44.44 -13 05.0 3.202 2.756 +1.60 +15.6
May 29 07 00.47 -10 28.7 3.230 2.695 +1.67 +14.3
June 8 07 17.13 -08 06.2 3.257 2.636 +1.72 +12.9
June 18 07 34.28 -05 57.3 3.282 2.580 +1.76 +11.6
June 28 07 51.85 -04 01.6 3.304 2.528 +1.79 +10.3
July 8 08 09.75 -02 18.4 3.320 2.479 +1.82 +9.2
July 18 08 27.91 -00 46.6 3.330 2.435 +1.84 +8.2
July 28 08 46.29 +00 34.9 3.332 2.394 +1.85 +].3
Aug. 7 09 04.82 +01 47.7 3.325 2.358 +1.87 +6.6
Aug. 17 09 23.48 +02 53.4 3.308 2.327 +1.88 +6.0
Aug. 27 09 42.26 +03 53.7 3.281 2.301 +1.89 +5.7
Sept. 6 10 01.14 +04 50.5 3.242 2.280 +1.90 +5.5
Sept.16 10 20.12 +05 46.0 3.193 2.265 +1.91 +5.6
Sept.26 10 39.20 +06 42.4 3.133 2.255 +1.92 +6.0
Oct. 6 10 58.37 +07 42.3 3.062 2.252 +1.93 +6.6
Oct. 16 11 17.66 +08 48.2 2.983 2.254 +1.94 +7.5
Oct. 26 11 37.07 +10 03.1 2.896 2.262 +1.95 +8.7
Nov. 5 11 56.58 +11 30.2 2.803 2.276 +1.96 +10.2
Nov. 15 12 16.18 +13 12.5 2.707 2.295 +1.96 +12.1
Nov. 25 12 35.82 +15 13.5 2.610 2.320 +1.96 +14.2
Dec. 5 12 55.45 +17 35.8 2.515 2.349 +1.95 +16.6
Dec. 15 13 14.98 +20 21.9 2.426 2.384 +1.93 +19.1
Dec. 25 13 34.24 +23 32.8 2.347 2.424 +1.88 +21.5
Jan. 4 13 53.04 +27 08.0 2.281 2.46]/ +1.81 +23.7
Jan. 14 14 11.14 +31 04.6 2.232 2.515 +1.71 +25.3
Jan. 24 14 28.20 +35 17.4 2.202 2.567 +1.56 +26.1
Feb. 3 14 43.82 +39 38.9 2.193 2.621 +1.37 +26.1
Feb. 13 14 57.56 +44 00.3 2.206 2.679 +1.13 +25.2
Feb. 23 15 08.88 +48 12.3 2.240 2.740 +0.84 +23.4
Mar. 5 15 17.27 +52 06.0 2.294 2.803 +0.50 +20.8
Mar. 15 15 22.25 +55 34.3 2.366 2.869 +0.12 +17.7
Mar. 25 15 23.48 +58 31.2 2.452 2.937 -0.25 +14.1

|
(=]
(=]
|

o
—h~hOCIooOC N ~J©OoowWw WOoOo

W—O 00 [orNerNdpRdpidy] [orNeorNapl N OO O©OWO O—==Nw Wh OO O OO ~I~JOo OCOO—=N wWhoio

WOII©© DN O OO O ON I~ WOoO©W—© G100 ©~J© O O N G100



Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

S O O

0.5619606
3.1126965 AU
0.17947291
5.49 years

Daily motion mi

m

+0.
+0.
+0.
.19
.06

.33
.61
. 86
.04
.10

.02
.82
Y
11
.19

.03
.85
.15
43

13
98
40

.10

.96
.21
47
.14
.01

.21
.92
.12
.81
.93

.91
.81
. 65
.45
.24

.03
. 84
.67
.01
.38

.21
11
.09
.01
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Comet 88P/Howel |

Epoch = 2009 July 28.0 TT
T = 2009 Oct. 12.47430 TT
Peri. = 235.96199

Node = 56.75794 2000.0
Incl. = 4.38180

a = 1.3634837 AU

ml = 7.0+ 5 log(Delta) + 23.0 log(r (t-40))
RhA.(ZOOO) Decl. Delta r

m o

13 05.93 -02 31.7 2.635 2.853
13 13.21 =03 05.9 2.436 2.793
13 19.04 -03 29.9 2.242 2.733
13 23.09 -03 42.2 2.056 2.672
13 25.02 -03 41.5 1.881 2.609
13 24.46 -03 26.7 1.720 2.546
13 21.16 =02 57.7 1.577 2.483
13 15.07 -02 15.6 1.457 2.418
13 06.47 -01 23.6 1.361 2.353
12 56.10 -00 27.9 1.292 2.288
12 45.12 +00 23.8 1.249 2.222
12 34.89 +01 03.4 1.231 2.156
12 26.72 +01 24.0 1.234 2.089
12 21.53 +01 22.0 1.253 2.023
12 19.80 +00 56.3 1.283 1.958
12 21.66 +00 07.5 1.319 1.893
12 26.97 -01 02.2 1.357 1.829
12 35.52 -02 31.2 1.395 1.766
12 47.06 -04 17.2 1.430 1.706
13 01.38 -06 18.0 1.462 1.647
13 18.37 -08 31.3 1.490 1.593
13 37.94 -10 54.6 1.513 1.542
14 00.07 -13 24.6 1.533 1.496
14 24.82 -15 57.5 1.550 1.455
14 52.23 -18 28.3 1.565 1.421
15 22.31 -20 50.9 1.582 1.39%
15 55.06 -22 58.7 1.600 1.376
16 30.24 -24 44.0 1.622 1.365
17 07.47 -25 59.6 1.651 1.364
17 46.14 -26 39.9 1.687 1.372
18 25.45 -26 41.1 1.732 1.388
19 04.52 -26 03.1 1.788 1.412
19 42.59 -24 48.5 1.854 1.444
20 19.04 -23 02.7 1.930 1.483
20 53.52 -20 52.2 2.017 1.528
21 25.90 -18 23.7 2.112 1.577
21 56.21 -15 43.6 2.215 1.631
22 24.59 -12 57.2 2.324 1.688
22 51.24 -10 08.8 2.436 1.748
23 16.36 -07 21.8 2.551 1.810
23 40.17 -04 38.4 2.667 1.873
00 02.85 -02 00.6 2.780 1.938
00 24.54 +00 30.5 2.891 2.004
00 45.40 +02 54.0 2.996 2.070
01 05.53 +05 09.3 3.095 2.136
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Elong.

92.
100.
109.
118.
128.

138.
149.
160.
171.
172.

160.
148.
137.
126.
116.

107.
99.
92.
86.
81.

16.
12.
68.
65.
62.

60.

9]/,
99.
94,

93.
o1,
90.
49.
47].

44,
42.
39.
36.
33.

29,
21.

17.
13.
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Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

D/1884 01 (Barnard)
= 2009 July 28.0

= 2009 Oct.
= 339. 91250
332. 88857
9.31264
1.3186916 AU

16. 64725
2000.0

1T
1T

S O O

ml = 15.0 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

13
14
14
14
14

14
14
14
14
14

—_
w

—_ —_ —_ —_
CO~NIJOoOODD [&p Ny I N g Fb) LWWwWwwwwWw wWwww

N — —
[ X{e){]

NN
—_

NN N NN
wWwwoLwnMnNN

OO OoOO
—_— OO

01

m
o1.
01.
10.
17.
24.

28.
29.
28.
24.
17.

06.
94.
40.
28.
19.

14.
13.
17.
25.
317.

92.
12.
34.
01.
30.

02.
38.
15.
94.
33.

12.
90.
26.
01.
34.

04.
33.
01.
2].
93.

17.
40.
03.
25.
47.

93 -17°

63 -19
40 -20
97 -21
02 -23

14 -24
89 -25
85 -26
62 -2]
10 -28

99 -28
00 -28
84 -2]
90 -26
18 -25

98 -25
11 -24
40 -23
31 -23
21 -23

88 -24
15 -24
88 -25
01 -26
41 =21

88 -21
09 -27
46 -2]
24 -26
97 =25

98 -23
51 -20
90 -17
44 -14
07 -10

81 -07
98 -04
58 -00
90 +02
10 +05

36 +08
82 +10
61 +13
82 +15
o4 +17

46.
10.
33.
93.
10.

24.
34.
37.
29.
06.

24.
17.
47.
9].
98.

01.
16.
48.
39.
49.

15.
94.
40.
28.
11.

40.
49.
29.
36.
07.

04.
30.
32.
18.
99.

28.
04.
45.
24.
26.

17.
97.
26.
44
90.

SHOCIOoON WIJwWwh ONO A~ OO JwW VWO W ~NN—= IO

ONwWwwWN WOWoOoomo ONPAN—

Delta

955
157
997/
360
166

. 980
. 805
. 643
. 498
313

271
. 194
141
112
103

.109
. 126
149
175
. 200

. 224
. 244
. 261
. 216
. 289

. 301
315
. 333
. 356
. 388

. 429
. 481
. 546
. 622
. 110

. 809
917
034
157
285

416
948
.679

—_ —_ —_ —_ —_ —_ NN N NN
—_ —_ —_ —_

—_

PN NN =
———

- 08 -

TN NN PN NN

808 2.
L1932 2.

r

888
829
168
106
643

979
914
449
383
316

248
181
112
044

.976

. 908
. 841
175
. 110
. 648

. 589
. 533
. 481
. 435
. 396

. 363
. 339
. 324
319
. 323

337
. 360
. 391
. 430
475

. 526
. 581
. 640
. 102
. 166

. 832
. 899
967

035
103

0.5719918
3.0809961 AU
0.18224992
5. 41 years

Variation m1
for T=+1 day

-0.74 +4.9 22.0
-0.83 +5.2 21.7
-0.92 +5.6 21.5
-1.04 +6.1 21.2
-1.17 +6.6 20.9
-1.32 +7.3 20.6
-1.48 +8.2 20.3
-1.66 +9.3 20.0
-1.83 +10.8 19.6
-1.99 +12.4 19.3
-2.10 +14.3 19.0
-2.13 +16.2 18.8
-2.08 +17.6 18.5
-1.96 +18.4 18.3
-1.80 +18.5 18.2
-1.65 +18.0 18.0
-1.52 +17.0 17.9
-1.44 +15.8 17.8
-1.40 +14.6 17.7
-1.41 +13.4 17.6
-1.45 +12.2 17.4
-1.54 +11.0 17.3
-1.67 +9.7 17.2
-1.82 +8.1 17.1
-1.99 +6.3 17.0
-2.17 +4.0 16.9
-2.33 +1.4 16.9
-2.46 -1.7 16.8
-2.54 -4.9 16.9
-2.55 -8.2 16.9
-2.51 -11.1 17.0
-2.41 -13.4 17.2
-2.27 -15.1 17.4
-2.12 -16.1 17.6
-1.97 -16.4 17.9
-1.81 -16.1 18.1
-1.67 -15.5 18.4
-1.54 -14.5 18.7
-1.43 -13.4 19.0
-1.33 -12.3 19.3
-1.23 -11.1 19.5
-1.15 -9.9 19.8
-1.08 -8.8 20.1
-1.02 -7.7 20.3
-0.96 -6.8 20.6

Mot. /PA

16.
4.

1
1
1

1
1

—_——

1
1
2

2/122
9/124

.3/127
.4/133
. 3/143

. 3/161
.4/193
. 1/221
. 1/249
.0/262

3

1

9
1

6
1

0
4
6.6/272
1.
6
3
9
4
b5
0
6
1

1/219

. 1/2817
.6/295
.0/309

. 1/346
.1/ 61
.9/ 86
4/ 94
.6/ 98

26.
31.
35.
39.
43.

46.
49.
92.
93.
94,

99.
94,
93.
o1,
90.

48.
45.
43.
41,
40.

38.
36.
35.
33.
32.

6/ 99
2/100
5/ 99
6/ 98
3/ 96

1/ 93
7/90
1/ 86
8/ 83
8/ 19

0/ 76
6/ 13
5/ 10
9/ 68
0/ 66

0/ 65
9/ 65
8/ 64
8/ 64
0/ 64

2/ 65
6/ 65
1/ 66
1/ 61
3/ 68

Elong.

16.
84.
91.
99.
107.

116.
125.
134.
144.
154.

162.
164.
158.
148.
138.

127.
118.
109.
102.

95.

89.
84.
80.
16.
13.

1.

67.
66.
65.

64.
63.
62.
60.
99.

9]/,
99.
92.
90.
47].

43.
36.

32.
2].
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 127P/Holt-0lmstead
Epoch = 2009 July 28.0

T

Peri.
Node
Incl.

a

2009 Oct.
6. 53133
13. 68547
14. 32034
2.1957199 AU

21. 34531
2000.0

1T
1T

S O O

ml = 13.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

19
20
20
20
21

21
21
22
22
22

22
23
23
23
00

00
00
00
00
01

01
01
01
01
01

01
01
00
00
00

00
00
00
00
00

00
00
01
01
01

01
02
02
02
03

m
9].
16.
35.
94.
12.

31.
49.
07.
25.
42.

99.
15.
31.
47.
02.

16.
29.
42.
93.
03.

12.
18.
22.
23.
21.

16.
09.
99.
90.
41.

34.
31.
30.
33.
39.

47.
9].
09.
23.
38.

94.
11.
29.
48.
07.

13 =31
99 -30
47 -29
28 -2]
94 -26

40 -24
61 -23
94 -21
15 -20
41 -18

29 -16
16 -14
17 -13
27 -1
21 -09

47 -07
95 -06
49 -04
87 -03
89 -01

20 -00
47 +01
34 +02
43 +03
51 +04

60 +05
05 +06
81 +06
13 +07
42 +08

90 +09
28 +09
88 +10
63 +11
22 +13

33 +14
99 +15
68 +17
33 +18
30 +20

41 +21
92 +23
49 +25
22 +26
61 +27

17.
14.
05.
49.
2].

99.
26.
49.
08.
25.

39.
93.
06.
19.
34.

90.
10.
33.
00.
32.

09.
07.
19.
25.
25.

20.
10.
99.
38.
21.

06.
99.
92.
99.
07.

25.
49.
18.
90.
24,

98.
30.
00.
26.
47.

— IO W A~A—=DNOC1©O ~NJdPBwoo OoOh——© E-N{o NiooXd)] N LWL oo O

NARWOGIA — o —=00—

NSO oo —

Delta

. 819
193
. 154
. 102
638

963
4771
383
279
169

051
928
801
670
937

402
266
131
. 998
. 868

. 142
. 623
. 513
414
. 330

. 265
. 220
. 200
. 205
. 236

290
. 364
. 456
. 962
.678

. 802
. 931
064
199
333

468
999
. 128
853
973

SRR DR WRWWE WWWWW

—_ —_

—_—

PN NN =

- 99 -

PR DR RPN RRRNR DR PR DR RPN RN

r

866
830
195
160
125

690
656
623
990
958

926
495
466
43]
410

383
359
335
313
293

274
251
242
229
218

210
203
198
196
196

198
202
209
218
228

241
256
213
291
312

333
357
. 382
. 408
. 435

0.3625927
3.4447675 AU
0.15415734
6. 39 years

Daily motion

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1

m

.89
.89
. 88
.81
.85

.82
.19
.16
13
.69

. 65
.60
.05
.49
43

.35
.25
.14
.00
+0.

+0.
+0.
.11
.19
.49

)
.92
.97
.81
. 65

. 36
.04
.21
.56
.81

.03
21
317
.50
.61

11
.80
.87
.94
.99

83

63
39

+6.
+6.
+7.
+8.
+8.

+9.
+9.
+10.
+10.
+10.

+10.
+10.
+10.
+10.
+10.

+10.
+9.
+9.
+8.
+8.

+7.
+7.
+6.
+6.
+b.

+b.
+4.
+4.
+4.
+4.

+b.
+b.
+6.
+7.
+7.

+8.
+8.
+9.
+9.
+9.

+9.
+9.
+8.
+8.
+7.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 107P/ (4015)Wi I son-Harrington

Epoch = 2009 July 28.0

T = 2009 Oct. 22.04254
Peri. = 91.24692

Node = 270.55531 2000.0

Incl. = 2.78550

q = 0.9910866 AU

H =16.0, G=0.15
RhA.(ZOOO) Decl. Delta

m o

15 48.58 -21 43.5 3.500 2.
16 02.36 -22 24.3 3.325 2.
16 15.98 -23 00.6 3.140 2.
16 29.29 -23 32.1 2.947 2.
16 42.15 -23 58.8 2.749 2.
16 54.38 -24 20.9 2.547 2.
17 05.76 -24 38.5 2.344 2.
17 16.05 -24 51.9 2.142 2.
17 24.92 -25 01.5 1.944 2.
17 31.98 -25 07.9 1.752 2.
17 36.81 -25 11.2 1.568 2.
17 38.84 -25 11.6 1.397 2.
17 37.51 -25 08.4 1.239 2.
17 32.29 -25 00.0 1.099 2.
17 22.85 -24 43.7 0.979 1
17 09.48 -24 15.6 0.882 1
16 53.25 -23 33.1 0.808 1
16 36.15 -22 37.1 0.756 1
16 20.74 -21 33.9 0.725 1
16 09.14 -20 33.0 0.708 1
16 02.77 -19 43.1 0.700 1
16 02.20 -19 09.0 0.695 1
16 07.36 -18 51.0 0.688 1
16 18.06 -18 46.3 0.675 1
16 34.09 -18 49.5 0.654 1
16 55.31 -18 53.6 0.625 1
17 21.92 -18 50.4 0.587 1
17 54.30 -18 29.2 0.541 1
18 33.27 -17 36.7 0.492 0
19 20.15 -1554.8 0.445 0
20 16.08 -13 00.6 0.405 1
21 20.60 -08 38.3 0.382 1
22 29.80 -03 04.2 0.384 1
23 36.66 +02 41.3 0.416 1
00 35.50 +07 37.6 0.479 1
01 24.77 +11 25.6  0.567 1
02 05.68 +14 14.9 0.676 1
02 40.25 +16 21.5 0.802 1
03 10.36 +17 58.6 0.943 1
03 37.36 +19 14.3 1.097 1
04 02.16 +20 13.7 1.261 1
15 25.25 -14 53.3 2.863 3.
15 25.26 -14 49.0 2.777 3.
15 22.95 -14 36.7 2.698 3.
15 18.34 -14 16.7 2.634 3.

|
—_
o
o
|

1T
1T

950
891
831
169
105

640
973
905
434
362

289
213
136
058

978

. 896
. 814
. 130
. 645
. 561

ATT
. 394
313
. 236
. 166

.103
. 052
.015
. 995
. 993

. 009
. 043
. 091
. 152
. 221

291
371
. 459
. 543
. 628

112

208
211
333
393

S O O

+4. 93

+4.09
+3. 46
+3. 01
+2. 170
+2.48

+2.33
-0.23

-0. 46
-0. 67

0.6243223
2.6381300 AU
0.23001692
4.28 years
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+
o
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch
T
Peri.
Node
Incl.

a

54P/de Vico-Swift-NEAT

= 2009 July 28.0
28.47926 TT

= 2009 Nov.
1.93022
358. 85716
6.06738
2.1719092 AU

2000.0

1T

S O O

ml = 10.8 + 5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.

m

8

8 31.
8 54.
9 12.
9 29.

19 46.
20 02.
20 19.
20 34.
20 49.

21 04.
21 17,
21 30.
21 41.
21 51.

22 00.
22 06.
22 10.
22 12.
22 12.

22 08.
22 03.
21 56.
21 48.
21 41,

21 36.
21 34.
21 35.
21 38.
21 45.

21 53.
22 04.
22 11.
22 31.
22 4].

23 03.
23 20.
23 31.
23 55.
00 13.

00 32.
00 51.
01 10.
01 29.
01 48.

20.15 -28 01

45 -2]
82 -21
15 =27
33 -26

30 -26
93 -25
15 -24
86 -24
95 -23

32 -22
84 -21
35 -20
11 =20
69 -19

07 -19
5/ -18
92 -18
84 -18
18 -18

93 -18
43 -18
37 -19
19 -19
93 -19

90 -18
47 -18
06 -17
65 -16
06 -15

95 -13
93 -12
65 -10
18 -08
02 -06

17 -04
04 -02
47 -00
36 +01
63 +03

21 +06
06 +08
14 +10
43 +12
91 +14

o1.
35.
13.
45.

12.
34.
92.
07.
20.

31.
43.
97.
14.
36.

04.
40.
26.
21.
25.

37.
o1,
04.
09.
02.

42.
07.
18.
17.
05.

42.
11.
31.
43.
48.

48.
42.
33.
38.
90.

03.
14.
22.
21.0
26.4

DHDW—=Oo A NAOHOO LWOHOOO0O [ecNorRar B \G)

CCILWO~I—

NN O—=

DWW o—=T1IoON oo~ pho

D
4

—_—_—t e —_ NN NDN NWwWwWwww WLwWwww

—_

—_

wWwwwnNN NNNNN NN ———

elta

. 058
974
. 8176
. 166
. 644

012
371
. 223
. 069
91

. 150
. 588
421
. 268
113

. 964
. 824
. 694
011
AT

. 395
. 335
. 298
. 286
. 298

. 331
. 384
. 452
. 534
. 626

125
. 830
939
. 050
163

271
. 389
. 501
611
. 118

. 822
. 922
.017
107
191

|
—_
o
=
|

PR DR RPN RRRNR DR PR DR RPN PRWWw

r

118
0717
035
993
952

910
869
828
188
148

108
669
631
994
957

921
48]
453
421
390

361
333
308
284
262

242
225
210
197
187

179
174
172
172
176

181
190
201
214
230

248
268
291
315
341

Daily

m

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.

+0.

+0.
+0.
.19
.07
.33

)
11
.16
.69
.50

.24
.06
. 36
. 64
.89

.10
.21
4
.52
.62

.69
.14
.19
.83
. 86

.89
.91
.93
.95
.96

13
14
13
12
10

66
62
o/
o1
44

35
25
14
00
84

65
43

0.4269945
3.7903811 AU
0. 13356103
7.38 years
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1T

30. 30463 TT

2009 Nov.

Epoch = 2009 July 28.0

Comet 169P/NEAT
T

NN g
o Y Y S~
== O oA MNUOMOAS OO~ —OOlS MMM~ OSFIOMS LONOAN~N ALONN OMLWOON
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2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

Peri.
Node
Incl.

a

m1

100P/Hartley

= 2009 July 28.0

= 2009 Dec. 6. 14363
= 181. 70624

= 37.84623 2000.0
= 25.65314

= 1.9823933 AU

Ji

RhA.(ZOOO) Decl.

09
09
08
08
08

08
08
08
08
08

08
08
08
08
09

09
09
10
10
10

—_ —_
WWWihNON N——=—= O

—_
[$x [y JN =g~ =N

—_

—_
O © 0000~ ~N~JIoHOoOH O

m
17.
06.
92.
38.
25.

14.
08.
06.
07.
13.

21.
32.
44
98.
14.

30.
46.
03.
21.
38.

96.
14.
32.
90.
09.

28.
47.
06.
25.
45.

06.
26.
48.
10.
32.

99.
18.
42.
06.
31.

99.
19.
43.
07.
30.

35 +53
43 +55
91 +56
49 +56
18 +56

15 +b5
28 +54
06 +52
89 +50
27 +49

99 +4]
29 +44
81 +42
90 +40
05 +38

03 +35
63 +33
69 +30
08 +27
12 +24

99 +22
94 +19
69 +16
99 +12
47 +09

15 +06
07 +03
27 +00
81 -03
12 -06

06 -09
86 -12
17 =15
00 -18
38 -20

28 -23
68 -25
93 -28
12 =30
12 -32

61 -33
97 -35
98 -37
43 -38
03 -39

o

55.

18.
14.
35.
20.

32.
18.
44
98.
03.

02.
99.
44
29.
08.

41.
09.
32.
48.
99.

05.
06.
03.
9].
47.

36.
23.
11.
00.
10.

16.
18.
15.
06.
49.

24.
90.
06.
12.
08.

94.
32.
04.
29.
92.

— O 0oON H o100 — O CIOINO1I

—OOoOOM~ G100 000 ORENIN C1IO oo~ O OoON OO

OCOOoOO-l

Delta

. 152
119
.109
120

. 150
195
. 251
315
. 384

. 456
021
. 996
. 663
125

183
. 835
. 881
. 922
957

. 986
. 009
. 026
. 038
. 044

. 044
.039
. 028
.012
. 991

. 964
. 933
. 896
. 854
. 807

. 156
. 101
. 642
019
513

2.444
2.313
2.300
2.226
2.152

NNNNN NNNNN NWWwWw WWWWN NNNNN NNNNN NNNNN NNNNN
—_
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.210 3.

POMOPOMONS POMNIMINON PN PIRNMNR NP NN

PN NN ==

1T
1T

r

041
998
956
913
810

827
184
141
699
656

614
972
930
489
448

409
370
332
295
259

225
193
162
133
106

082
059
040
023
009

. 998
. 989
. 984
. 982
. 984

. 988
. 995
006
019
036

055
076
100
121
. 155

S O O

Dai
m

.1 +5 log(Delta) + 32.5 log(r)

ly

.09
.35
.44
.33
.04

. 65
.22
.18
. 54
.83

.07
.26
.40
.01
.60

. 66
v
.14
.16
.18

.80
.81
.83
.85
.81

.89
.92
.95
.99
.03

.08
13
.18
.24
.29

.34
.38
.42
.44
.45

.44
.40
.35
.26
.15

0.4187208
3.4103978 AU
0. 15649357
6. 30 years
motion mil
+8.3 24.5
+5.6 24.3
+2.1 24.0
-1.5 23.8
-4.8 23.6
-7.4 23.4
-9.3 23.3
-10.6 23.1
-11.5 22.9
-12.1 22.8
-12.6 22.6
-13.1 22.4
-13.6 22.3
-14.1 22.1
-14.6 21.9
-15.2 21.7
-15.8 21.5
-16.3 21.3
-16.9 21.2
-17.4 21.0
-17.9 20.8
-18.3 20.6
-18.7 20.4
-18.9 20.2
-19.1 20.0
-19.2 19.9
-19.2 19.7
-19.2 19.6
-19.0 19.4
-18.6 19.3
-18.2 19.2
-17.7 19.1
-17.1 19.1
-16.3 19.0
-15.5 19.0
-14.6 19.0
-13.6 19.0
-12.6 19.0
-11.6 19.1
-10.7 19.1
-9.8 19.2
-9.1 19.3
-8.6 19.4
-8.3 19.5
-8.3 19.6

Elong.

141. 4
143.
141.
137.
131.

124.
116.
109.
101.
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15.53140 TT

2009 Dec.

Comet P/2004 K2 (McNaught)

Epoch = 2009 July 28.0
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Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch
T
Peri.
Node
Incl.

a

P/2005 JO5 (Catalina)
= 2009 July 28.0

= 2009 Dec.
222.73796
95. 83394
5.69534
0.8231334 AU

ml = 17.3 + 5 log(Delta) + 12.5 log(r (t-15))

RhA.(ZOOO) Decl.

m

28.
28.
25.
21.

13.
04.
94.
43.
32.

23.
16.
11.
09.
09.

12.
17.
24.
33.
43.

11 55.
12 09.
12 23.
12
12

—_ ol
— == NN NNNDNDN

—_ —_

—_

—_
—_

40.
98.

13 17.
13 39.
14 03.
14 30.
14 59.

15 33.
16 11.
16 53.
17 41.
18 34.

19 30.
20 27.
21 23.
22 16.
23 04.

23 48.
00 28.
01 04.
01 38.
02 09.

69 +03
32 +04
81 +05
01 +05

97 +07
96 +08
96 +09
98 +10
99 +11

11 +12
44 +12
63 +13
41 +12
16 +12

93 +11
50 +10
47 +09
24 +08
66 +07

62 +05
05 +03
94 +01
33 -00
29 -02

98 -04
64 -07
94 -09
10 -12
82 -14

2] 1]
12 -20
92 -22
91 -23
64 -24

11 =23
83 -21
5/ -18
06 -14
37 -09

37 -04
38 -00
88 +03
43 +07
51 +10

27.12 +03 42.4
99.
22.
03.
98.

05.
20.
36.
48.
47.

31.
96.
02.
o1,
23.

42.
48.
42.
26.
00.

25.
41.
48.
13.
23.

41.
07.
39.
17.
97.

34.
01.
06.
34.
07.

26.
26.
12.
04.
29.

49.
22.
41.
16.
23.

NSO —=wWw NNPRARWAS OROCTI—=DN oNSS A~ O©—=JIN O Clh—=w

O —=NO O~Jw—O1 SOOI

28. 85285
2000.0

Delta

113
914
. 126
. 952
. 399

210
1170
101
. 064
. 056

075
115
1170
. 234
. 302

. 369
432
. 487
. 933
. 567

. 589
. 096
090
010
. 535

. 488
. 428
. 357
271
191

.100
. 008
919
. 836
. 164

107
671
. 659
.675
. 120

191
. 885
997
123
. 257

—_

NOND — — —
—_——
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SN RPN RN DWW WLWWe

Coooe oo~

1T
1T

r

482
430
371
322
266

208
149
088
025
960

894
825
155
683
609

933
455
375
292
208

121

. 032
. 941
. 8471
. 151

. 654
. 554
. 454
. 353
. 252

154
060
975
904
852

825
829
861
918
994

. 081
1176
215
. 3176
ATT

S O O

0.6942180
2.6918961 AU
0.22316014
4.42 years

Variation

for T=+1 day
-0.47 +3.0
-0.51 +3.3
-0.55 +3.5
-0.59 +3.7
-0.63 +3.8
-0.66 +3.8
-0.67 +3.8
-0.67 +3.6
-0.65 +3.3
-0.61 +3.0
-0.57 +2.6
-0.52 +2.4
-0.48 +2.1
-0.44 +2.0
-0.41 +2.0
-0.40 +2.0
-0.39 +2.1
-0.39 +2.3
-0.40 +2.5
-0.42 +2.8
-0.45 +3.1
-0.48 +3.5
-0.53 +3.9
-0.59 +4.4
-0.66 +5.0
-0.75 +5.6
-0.87 +6.3
-1.01 +7.0
-1.18 +7.7
-1.40 +8.3
-1.66 +8.6
-1.98 +8.4
-2.34 +1.5
-2.72 +5.4
-3.06 +2.0
-3.29 -2.4
-3.35 -7.3
-3.25 -11.5
-3.03 -14.3
-2.77 -15.5
-2.49 -15.4
-2.22 -14.3
-1.98 -12.7
-1.76 -10.9
-1.57 -9.2

m1

—_——

QOO NSNS 0 o ¢
SOCIOW OUIWE~I N—JWOW ©OW-I—Ul 0O—=WPDO O—=NECT GO~

—_

N N
(==

Mot. /PA

—_—— —_

—_

—_—

O LWW WRNONDNDN N —
SON®A RONTIN O

IO IO
o mo e —on

Sk r=x
oo

49.
45.

.1/ 61
. 1/349
.6/318
.0/308
.5/303

. 3/299
. 2/297
. 1/294
- 1/291
. 3/288

.9/283
.1/275
-4/251

8/169

.8/136

1/126

.2/122
.1/120
. 1/119
.2/118

5/ 69
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1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 118P/Shoemaker-Levy
Epoch = 2009 July 28.0

T

Peri.
Node
Incl.

a

m1

22
22
22
23
23

23
23
00
00
00

00
01
01
01
02

02
02
02
03
03

03
04
04
04
04

05
05
05
05
06

06
06
06
06
05

05
05
05
05
05

05
05
06
06
06

m

34.
45.
98.
11.
25.

39.
94.
08.
24.
39.

99.
11.
28.
45.
02.

19.
37.
94.
12.
30.

49.
07.
24.
42.
98.

14.
28.
41.
92.
01.

06.
09.
08.
05.
99.

93.
47.
42.
41.
43.

49.
9].
08.
22.
317.

= 2010 Jan.
302. 14064
151. 80732
8. 50941
1.9839764 AU

2.31915
2000.0

1T
1T

S O O

0.4272470
3.4639302 AU
0. 15287990
6.45 years

9.0 + 5 log(Delta) + 14.0 log(r (t-50))
RhA.(ZOOO) Decl.

01 -1
94 -10
94 -09
13 -07
42 -06

96 -05
09 -03
99 -02
23 -01
80 +00

6/ +01
85 +03
33 +04
11 +06
18 +07

51 +08
11 +09
92 +10
89 +11
98 +12

07 +12
04 +13
18 +13
06 +13
69 +13

40 +13
87 +12
16 +12
68 +11
19 +10

92 +09
95 +08
96 +08
45 +08
11 +08

13 +08
05 +09
86 +10
96 +12
61 +13

02 +14
96 +16
83 +17
37 +18
171 +18

o

20.
17.
09.
96.
39.

18.
94.
28.
01.
26.

93.
20.
44,
05.
23.

36.
43.
43.
36.
20.

99.
19.
33.
36.
28.

09.
40.
02.
18.
30.

42.
99.
2].
12.
18.

47.
37.
46.
05.
28.

90.
07.
15.
12.
96.

—“ NS won G100 00N A== O N ~Jw—00 LW N NI ~JI—

SwoHo1w

NN OIJ© CIoOoOoc©w0—

Delta

. 161
. 821
. 867
. 897
913

913
. 898
. 868
. 824
. 166

. 696
.614
. 922
. 420
. 309

191
. 066
. 936
. 802
. 665

. 926
. 386
. 246
. 106
. 969

. 835
. 105
. 581
. 464
. 356

. 258
174
105
. 055
. 026

. 020
. 036
.074
132
. 207

297
. 398
. 508
. 626
. 150

—NNNDN NN WL wWwWwwww wWwWwwww wWwWwwww
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SO RN RPN PR DR RN WOWwww

r

176
134
091
048
005

962
918
875
831
181

144
100
657
614
571

929
48]
44]
406
367

329
292
256
222
189

158
129
103
078
057

037
021
. 007
997
. 989

. 985
. 984
. 986
. 991
. 000

.012
. 026
. 043
. 064
. 086

Daily motion mi

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1

m

.19
.26
.32
.37
A4

.45
.49
.92
. 56
.99

.62
. 65
. 68
11
13

.16
.18
.80
.81
.81

.80
.y
13
. 66
Y

.45
.29
.09
+0.
+0.

.26
.06
.35
Y
. 66

.61
.42
13
21
. 54

.85
13
.35
. 94
. 68

85
o/

+6.
+6.
+7.
+7.
+8.

+8.
+8.
+8.
+8.
+8.

+8.
+8.
+8.
+7.
+7.

+6.
+6.
+b.
+4.
+3.

+2.

+1.
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Elong.

47.2
40.
33.
26.
20.

14.

W~JIWN

10.
15.

26.
31,
36.

42.
47].
92.
9]/,
62.

67.
12.
11.
83.
88.

94.
100.
106.
113.
121.

129.
138.
147.
156.
163.

164.
158.
149.
140.
131.

122.
115.
107.
101.

N
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

Peri.
Node
Incl.

a

m1

02
02
02
02
02

02
02
03
03
03

03
03
04
04
04

04
05
05
05
05

05
06
06
06
06

06
07
07
07
07

07
07
07
07
07

07
07
06
06
06

06
06
06
06
06

m
21.
24.
29.
34.
42.

90.
99.
10.
21.
32.

44,
57,
10.
23,
37,

o1,
05.
18.
32.
45.

99.
11.
24.
35.
46.

96.
05.
12.
19.
23.

26.
2].
26.
22.
18.

11.
04.
9].
90.
45.

41.
39.
40.
42.
46.

82P/Gehrels

= 2009 July
= 2010 Jan.
= 226. 29981
239. 51582

1.12631

28.0
12. 34509 TT

2000.0

3.6333336 AU

1T

S O O

9.5+ 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

18 +14 17.4
60 +14 29.0
02 +14 48.
91 +15 14.
10 +15 46.

44 +16 22.
19 +17 00.
02 +17 41.
01 +18 22.
65 +19 03.

85 +19 42.
92 +20 19.
9/ +20 54.
93 +21 26.
90 +21 53.

22 +22 1]
00 +22 36.
16 +22 50.
41 +23 00.
86 +23 05.

02 +23 06.
11 +23 02.
02 +22 55.
63 +22 45.
48 +22 32.

42 +22 1]
29 +22 02.
92 +21 46.
12 +21 32.
10 +21 19.

49 +21 10.
34 +21 05.
15 +21 03.
99 +21 06.
05 +21 12.

10 +21 21.
99 +21 30.
28 +21 39.
62 +21 41.
22 +21 54.

92 +21 58.
80 +22 01.
14 +22 02.
47 +22 02.
66 +21 59.

W~

N — 00 ~J© WOWO~IN ~NC100— > ON N Ol JoOow ShoNN ~N—=J©o o SwWN oo —

Delta

3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4.
4
4
4
3
3
3
3
3
3
3
2
2
2
2
2
2
2
2
2
2
3
3
3

. 645
. 188
927

. 061
. 186
. 301
. 404
. 493

. 568
. 629
673
. 101
114

. 109
. 689
. 653
. 602
.53b

. 253
135
. 007

. 8170
121
. 580
. 431
. 285

. 144
.012
. 894
195
119

.670
. 651
. 661
. 102
L1

. 863
.976
103
. 242
. 386

365
903

455
360

|
—_
(=)
~
|

r

803
194
186
118
110

163
155
148
141
134

121
121
114
108
102

696
691
686
681
676

671
667/
663
659
656

652
649
646
644
642

640
638
637
635
634

634
633
633
634
634

635
636
637
639
640

0.12
4.13
0.11
8.42

19867
81305 AU
708407
years

Daily motion

m

+0.
+0.
+0.
+0.
+0.

+0.
.02
.10
.16
.22

.21
.31
.34
. 36
.37

.38
.38
. 36
.35
.32

.28
.22
.16
.08
+0.

+0.
+0.
+0.
+0.
+0.

.08
12
.32
.49
.63

.12
K
.67
. 94
.37

.y
.03
.23
42
.99

+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1

28
44
99
12
83

94

99

89
16
62
46
28

+1.
+1.
+2.
+3.
+3.

+3.
+4.
+4.
+4.
+3.

+3.
+3.
+3.
+2.
+2.

+1.
+1.
+1.
+0.
+0.

— 1O h~© LWOoO— U1 O©—= =0 ODONOOON

CILWw——=w CIoH o0 ©W© OHZW—>» ONBROOS CTLWO W

m1

20.
20.
21.
21.
21.

21.
21.
21.
21.
21.

21.

21.
21.
21.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.

20.

20.
20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
20.

20.
20.

——=NwhH CIoO 00 © SO —=NN WWWwh AArABSDS WWWNN

— =0 OO

il e X e X e

Elong.
109.

103.

112.
122.
132.
143.
154.

166.
178.
169.
158.
146.

135.
125.
115.
105.

96.
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Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2003 XD10 (LINEAR-NEAT)
= 2009 July 28.0 1T
= 2010 Jan. 31.86914 TT
= 16.05441

= 40.53392 2000.0

= 13.43421

1.9899090 AU

ml = 13.6 + 5 log(Delta) + 17.5
RhA.(ZOOO) Decl.

20
20
21
21
21

21
22
22
22
22

23
23
23
23
00

00
00
00
00
00

01
01
01
01
01

01
01
00
00
00

00
00
00
00
00

00
00
01
01
01

01
02
02
02
03

m
30.
46.
02.
17.
33.

49.
05.
20.
36.
o1,

06.
20.
35.
49.
02.

15.
28.
39.
90.
99.

07.
13.
16.
17.
16.

11.
04.
99.
45.
36.

30.
26.
26.
29.
35.

43.
99.
08.
23.
40.

98.
17.
38.
99.
22.

97 -29°

47 -28
14 =27
91 -26
10 -25

47 -24
14 -22
70 -21
09 -20
28 -18

24 1]
93 -16
29 -14
28 -13
82 -12

81 -11
15 -10
67 -09
19 -08
48 -08

23 -07
12 =07
18 -07
84 -07
05 -07

36 -07
08 -07
04 -07
45 -06
12 -06

12 -04
46 -03
12 -01
10 +00
13 +02

91 +04
08 +07
32 +09
40 +12
08 +14

19 +16
61 +19
20 +21
87 +23
92 +25

40.
40.
37.
29.
19.

05.
49.
31.
12.
92.

33.
14.
98.
44,
34.

29.
29.
36.
o1,
14.

47.
29.
21.
21.
2].

33.
35.
25.
9].
07.

96.
25.
38.
21.
32.

49.
12.
37.
04.
30.

93.
12.
24.
2].4
20.4

—oocoo—
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Delta
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O

. 198
. 186
. 156
111
. 050

975
. 885
183
. 669
. 545

411
210
122
. 968
811

. 652
. 491
. 331
173
.019

871
. 130
. 600
. 483
. 381

299
. 238
. 201
189
. 200

. 234
. 286
. 353
. 431
.518

611
. 108
. 808
.909
.010

SHDONNN
NN ——

|
—_
o
[e)
|

SR RN RPN PR DR PR NN LW W

r

213
233
192
151
110

068
026
984
941
899

856
813
171
128
686

643
601
960
919
478

438
399
361
323
281

253
219
188
158
130

104
081
059
041
025

.012
. 002
. 995
. 991
.990

. 992
997
. 006
017
. 031

e = 0.4165787
a= 3.4107582 AU
n= 0.15646877
P= 6.30 years
log (r)

Variation m1
for T=+1 da

-0.52 -1.7

-0.53 -2.0

-0.53 -2.3

-0.54 -2.6

-0.55 -3.0

-0.57 -3.4 }
-0.58 -3.7 25.0
-0.60 -4.1 24.8
-0.62 -4.6 24.6
-0.64 5.0 24.4
-0.66 5.5 24.2
-0.69 -6.0 24.0
-0.72 -6.5 23.8
-0.76 -7.1 23.6
-0.81 -7.8 23.4
-0.86 -8.5 23.1
-0.91 -9.3 22.8
-0.98 -10.1 22.6
-1.06 -11.1 22.3
-1.15 -12.1 22.0
-1.26 -13.3 21.7
-1.38 -14.5 21.4
-1.51 -15.8 21.1
-1.66 -17.2 20.9
-1.80 -18.4 20.6
-1.94 -19.5 20.3
-2.04 -20.2 20.1
-2.09 -20.5 19.9
-2.08 -20.4 19.8
-2.01 -20.1 19.7
-1.90 -19.5 19.7
-1.77 -18.9 19.7
-1.64 -18.2 19.7
-1.52 -17.5 19.8
-1.42 -16.9 19.9
-1.34 -16.2 19.9
-1.28 -15.6 20.0
-1.24 -14.9 20.1
-1.21 -14.2 20.2
-1.20 -13.5 20.3
-1.19 -12.7 20.5
-1.19 -11.9 20.6
-1.20 -11.0 20.7
-1.21 —10.? 20.8

Mot./PA Elong.

21.2/ 75 11.4
21.7/ 74 12.7
22.1/ 713 10.3
22.4/ 73 11.6
22.7/ 72 15.6
22.9/ 11 20.7
23.0/ 71 26.2
23.0/ 71 31.8
22.9/ 70 37.6
22.7/ 70 43.3
22.5/ 70  49.
22.1/ 70 54,
21.6/ 70  60.
21.0/ 71 66.
20,1/ 11 72
191/ 72 78
17.8/ 73  84.
16.2/ 74 91
14.3/ 75 97
11.8/ 77 104.
8.9/ 79 111.
5.5/ 81 119.
1.6/ 90 127
2.7/259 136.
7.0/265 146.

10.8/269 155.
13.5/274 164.
14.5/281 167.
13.9/291 161.

— O 100 O —01 [e>XorNeocXer Yoo IO O ~JdOo CIoI~No—

12.2/306 152.
10.6/329 141.
10.7/357 131.
12.8/ 20 122.
15.8/ 35 114.
19.0/ 44 106.
21.9/ 49 98.8
24.5/ 53  92.1
26.6/ 56 85.9
28.4/ 59  80.0
29.8/ 61 74.6
31.0/ 63 69.4
31.8/ 65 64.5
32.5/ 67 59.8
32.9/ 69 55.3
33.2/ 71 51.0



Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet

Epoch

T

Peri.

Node

Incl.

a

mi
RhA.(ZOOO) Decl.
08 +02°

23
00
00
00
00

00
00
01
01
01

01
02
02
02
02

02
03
03
03
03

04
04
04
04
04

04
04
05
05
05

04
04
04
04
04

04
04
04
04
04

04
04
04
04

99.
07.
15.
25.
36.

47.
98.
10.
23.
35.

48.
02.
15.
29.
42.

96.
10.
23.
36.
49.

02.
14.
25.
35.
43.

o1,
96.
00.
02.
01.

98.
93.
47.
40.
33.

2].
22.
20.
20.
22.

26.
32.
41.
90.
05 01.

203P/Kor levic

= 2009 July 28.0 1T
= 2010 Feb. 8.20201 1T
= 154. 54539

= 290.56176 2000.0

= 2.97602

3.1821775 AU

S O O

8.0+ 5 log(Delta) + 15.0 log(r)

05 +03
96 +04
69 +05
12 +06

17 +07
14 +08
11 +10
19 +11
94 +12

97 +13
25 +14
10 +15
28 +17]
94 +18

62 +19
24 +20
12 +20
96 +21
86 +22

29 +23
08 +23
09 +24
10 +24
90 +24

25 +25
90 +25
60 +25
17 +25
47 +25

96 +25
66 +25
28 +25
15 +24
11 +24

01 +24
94 +23
13 +23
02 +23
21 +23

o] +23
94 +23
08 +23
16 +23
11 +23

98.
44,
37.
34.
317.

43.
92.
03.
15.
28.

40.
90.
99.
06.
10.

10.
06.
99.
46.
29.

07.
41.
09.
34.
94.

10.
22.
30.
35.
36.

33.
24,
10.
o1,
29.

07.
45.
28.
15.
09.

07.
11.
17.
25.
34.

—_ ~hrOOJ©O

DHD~JoONO O —=O©N O SHOHO 00N N G100 00O

— o oo coomo1—

SHO O —00

Delta

3.954
4.070
4.176
4.272
4.355

4.424
4.479
.018
. 042
. 550

. 042
.518
. 480
. 426
. 359

. 218
185
. 080
. 964
. 839

. 105
. 565
419
210
120

971
. 825
. 687
. 559
. 445

. 351
219
. 234
211
. 229

210
337
. 426
. 034
. 655

181
. 925
. 065
. 206
. 345

WWWNN NN N NN NNNNN NNNNN WWWwWwW WWhphh A ADDS S

|
—_
(=]
(=]
|

r

173
148
123
699
675

652
628
605
983
961

939
o1]
497
476
456

43]
418
400
382
365

348
332
317
303
289

276
264
253
242
232

223
215
208
202
196

192
188
185
183
182

182
183
185
188
191

Daily
m
+0. 80
+0. 89
+0. 97
+1.04
+1.10

+1.16
+1.20
+1.24
+1.28
+1.30

+1. 33
+1.35
+1. 36
+1. 3]
+1. 37

+1. 36
+1.35
+1.32
+1.29
+1.24

+1.18
+1.10
+1.00
+0. 88
+0. 74

+0. 56
+0. 37
+0. 16
-0.07
-0.29

-0. 49
-0.64
0.7
-0.70
-0. 61

-0. 45
-0.24
-0.01
+0. 22
+0. 44

+0. 64
+0. 81
+0. 97
+1.10
+1. 21

0.3148655
4.6446026 AU
0.09846485
10. 01 years
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Elong.

116.
125.
135.

146.
157.
168.
177.
167.

155.
144.
133.
123.
113.

104.
817.

80.
12.

—“ N ~wW ~NOo — == HDOJOH>© NOOOINO o~dooooo OwooNo SHSOPRA~NW

HDOLOD ~NhhOoOA~S



Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 149P/Muel ler

Epoch = 2009 July 28.0

T

Peri.
Node
Incl.

a

m1

06
06
06
06
06

06
06
06
06
06

06
07
07
07
07

07
08
08
08
08

—_

—_
WWWwww NN —

—_
S~

14
14

m
93.
45.
39.
34.
31.

30.
31.
33.
38.
45.

93.
03.
13.
25.
38.

o1,
05.
20.
35.
o1,

07.
23.
39.
99.
12.

28.
45.
01.
18.
34.

o1,
07.
23.
38.
93.

08.
21.
34.
45.
99.

03.
09.
13.
14.
12.

2010 Feb.
43.78275
145. 26611
29. 73541

2.6507865 AU

19. 25971
2000.0

1T
1T

S O O

9.4 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

12 -04°

97 -03
61 -01
61 -00
39 +01

17 +03
04 +04
94 +06
16 +07
34 +08

48 +10
01 +11
11 +12
9] +12
28 +13

16 +13
89 +13
o/ +14
10 +14
21 +13

02 +13
06 +13
30 +12
67 +12
14 +11

68 +11
25 +10
81 +09
34 +09
80 +08

12 +07
2] +07
17 +07
10 +07
18 +07

24 +07
91 +08
97 +09
97 +10
82 +12

84 +14
1 +17
24 +19
30 +22
95 +24

12.
07.
47.
16.
21.

01.
39.
12.
39.
98.

09.
10.
01.
44,
17.

40.
99.
02.
00.
o1.

35.
13.
45.
13.
38.

00.
21.
41.
04.
29.

99.
35.
21.
17.
26.

90.
32.
33.
99.
38.

42.
03.
36.
12.
41.

Delta

. 106
. 690
. 102
139
. 198

. 8175
. 965
. 065
1170
. 216

. 381
. 482
071
. 664
141

. 807
. 862
905
935
. 952

. 955
. 945
. 922
. 885
. 836

174
. 101
.616
. 520
415

. 301
. 180
. 052
921
. 186

. 651
017
. 387
. 263
. 149

. 046
. 958
. 888
. 838
. 809

_— =N NN NN NN LWWW wWwWwwww WwWwwww wWwWwwww wWwWwwww wWwwwnMnNN NN NN
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—_
o
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PR DR RPN PR DR ROOKE WWWWW  WWWWe  WKWwwww

r

609
974
939
905
470

436
402
368
334
301

268
235
202
170
139

108
078
048
019
990

963
936
910
885
861

838
816
195
116
1517

140
125
110
698
686

676
668
662
656
653

651
651
652
655
660

Dai
m

ly

.12
. 64
.50
.32
12

.09
.29
.48
. 66
.81

.95
.08
.18
.21
.35

41
417
.01
)
.58

.60
.62
. 64
. 65
. 65

. 66
. 66
. 65
. 65
.63

.62
.99
)
.01
.45

.37
.21
.14
.99
.80

.99
.35
.11
13
.34

0.3886134
4.3356963 AU
0.10917314
9.03 years

motion mil
+6.5 21.3
+8.0 21.2
+9.1 21.2
+9.8 21.1

+10.0 21.1
+9.8 21.1
+9.4 21.1
+8.7 21.1
+7.9 21.1
+7.0 21.1
+6.1 21.0
+5.2 21.0
+4.2 21.0
+3.3 21.0
+2.4 21.0
+1.5 20.9
+0.6 20.9
-0.2 20.8
-0.9 20.8
-1.6 20.7
-2.2 20.6
-2.7 20.6
-3.2 20.5
-3.6 20.4
-3.8 20.3
-3.9 20.2
-3.9 20.1
-3.8 20.0
-3.5 19.9
-3.0 19.8
-2.3 19.7
-1.5 19.5
-0.4 19.4
+0.9 19.3
+2.4 19.1
+4.2 19.0
+6.1 18.9
+8.2 18.7

+10.3 18.6

+12.4 18.5

+14.1 18.4

+15.3 18.3

+15.6 18.2

+14.9 18.1

+13.1 18.1

OQOoOONA~ DHDO~JOO APWLWRAO oo oIov© OO 0 00 — ~J 0o

NwWwoH OO OOC1T—=©0o QWAdph—



Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 157P/Tritton

Epoch = 2009 July 28.0
20.36248 TT

T

Peri.
Node
Incl.

a

= 2010 Feb.
148. 71330
300. 11506
1.27163
1.3605010 AU

2000.0

1T

S O O

ml = 14.0 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

20
20
21
21
21

21
22
22
22
22

22
23
23
23
23

23
23
00
00
00

00
00
00
00
00

00
23
23
23
23

23
23
23
23
23

00
00
00
01
01

02
02
03
04
04

m
48.
99.
11.
23.
35.

47.
00.
12.
24.
36.

48.
00.
11.
22.
32.

42.
92.
00.
08.
14.

18.
21.
21.
19.
14.

06.
96.
45.
34.
26.

22.
22.
26.
35.
48.

05.
26.
90.
17.
46.

19.
93.
29.
06.
44,

o/ -16
97 -15
10 -14
67 -13
18 -12

99 -1
23 -09
44 -08
o/ =07
98 -05

41 -04
01 -03
33 -01
29 -00
82 +01

80 +02
12 +04
61 +05
07 +07
26 +08

86 +09
51 +10
86 +11
92 +12
31 +13

34 +13
20 +13
12 +12
69 +12
61 +11

20 +10
14 +09
10 +09
12 +09
89 +10

91 +11
45 +12
24 +13
10 +15
17 +11

00 +19
45 +20

10.
18.
21.
20.
14.

04.
o1,
34.
14.
92.

28.
01.
34.
05.
22.

o1,
19.
45.
09.
30.

46.
99.
96.
44,
16.

29.
20.
49.
02.
08.

19.
44
30.
38.
11.

06.
21.
o1,
32.
17.

00.
32.
63 +21 48.
93 +22 40.

DO ~IPHL 0 SONO O

A ANA~ OO©wWwoo—

0
5
0
4
9
1
1
2
3
1
8
8
1
8
3
3
0
2
2
5
2
9
4
1

66 +23 06.0

D

4
4
4
4
4

4
4

NNNNN wWwWwwww Wb

—_——_—— O OO — —— —_—

—_

—_

elta

. 589
. 585
. 962
.519
. 457

. 3176
L2717
. 161
. 030
. 885

121
. 559
. 381
. 196
. 006

. 812
.617
. 421
. 229
. 041

. 861
. 690
. 531
. 388
. 263

159
.078
. 021
. 987
974

971
993
.015
. 042
. 069

.097
124
149
175
. 203

. 234
. 269
312
. 364
. 425

—_ —_

—_

- 11 -
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r

691
640
987
933
479

424
368
310
252
193

133
072
011
948
884

820
155
689
622
994

486
417
348
218
208

138

. 068
. 998
930
. 862

. 195
131
. 669
. 610
. 556

. 506
. 462
. 425
. 396
315

. 363
. 361
. 368
. 385
.410

Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+0.
+0.
+0.
+0.
+0.

ly

14
17
20
21
22

22
22
21
20
18

16
13
10
05
00

93
85
15
62
46

.21
.03
.23
.92
. 80

.01
.11
.04
.81
.44

.01
.46
.90
.32
.10

.05
.38
.69
.97
.22

.45
.62
K
-y
.14

0.6011429

3.4109984 AU

0.15645224

6. 30 years

motion ml Elong
+5.2 21.5
+5.7 14.2
+6. 1 7.1
+6.6 1.9
+7.0 1.4
+7.3 14.1
+7.17 20.8
+8.0 27.5
+8.2 34.1
+8.4 40.7
+8.6 . 47.2
+8.8 . 53.7
+8.8 25.0 60.2
+8.9 24.7 66.8
+8.9 24.4 73.4
+8.8 24.1 80.1
+8.6 23.8 86.9
+8.4 23.4 93.9
+8.1 23.1 101.1
+7.6 22.7 108.6
+6.9 22.3 116.5
+6.1 21.8 124.8
+4.8 21.4 133.7
+3.3 21.0 143.0
+1.3 20.5 152.7
-1.0 20.1 162.0
-3.1 19.7 167.3
-4.7 19.3 162.9
-5.4 19.0 153.0
-4.9 18.7 142.1
-3.5 18.4 131.5
-1.5 18.2 121.7
+0.9 17.9 112.9
+3.2 17.7 105.2
+5.5 17.5 98.4
+7.5 17.3 92.6
+9.0 17.1 87.6
+10.1 17.0 83.5
+10.5 16.9 80.0
+10.3 16.8 77.1
+9.3 16.8 74.8
+7.5 16.9 72.9
+5.2 17.0 71.3
+2.5 17.1 69.9
-0.3 17.4 68.6



Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 81P/Wild

Epoch = 2009 July 28.0

T = 2010 Feb. 22.72605
Peri. = 41.80817

Node = 136.09699 2000.0
Incl. = 3.23746

q = 1.5979224 AU

ml =

02
02
02
02
02

02
02
03
03
03

03
03
04
04
04

05
05
05
05
06

06
06
07
07
07

08
08
08
09
09

24.41 +10 2].
43.
09.
42.
21.

05.
93.
43.
35.
26.

16.
05.
90.
31.
08.

39.
03.
21.
30.
31.

23.
06.
38.
00.
12.

13.
04.
45.
16.
39.

94.
02.
05.
05.
05.

06.
45.
29.
00.
15.

11.
45.
98.
49.
24.

25
28
33

39.

47.
96.
06.
17.
29.

43.
97/.
11.
2].
43.

00.
17.
35.
94.
13.

32.
92.
13.
33.
94.

15.
36.
98.
20.
42.

03.
26.
48.
10.
32.

99.
16.
38.
98.

1T
1T

S O O

6.4 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

m

.48 +10
42 +11
12 +11
40 +12

13 +13
16 +13
36 +14
64 +15
89 +16

04 +17
03 +18
80 +18
30 +19
49 +20

32 +20
11 +21
19 +21
34 +21
38 +21

88 +21
18 +21
05 +20
64 +20
51 +19

63 +18
96 +17
47 +15
16 +14
00 +12

97 +10
08 +09
29 +07
96 +05
85 +03

03 +01
96 -00
40 -02
98 -04
.28 -05

.11 -06
.59 -06
.30 -06
.28 -06
.21 -06

~oOoCIoo [SaRecRar) SXeo) OCOowWwOonN ~rOP~r—= OO P~On W= — oo

OoooNOD [{e}{oNeol{oNeoo] OSCILW——

Delta

. 136
. 239
. 344
447
. 546

. 636
. 116
183
. 837
. 8176

.900
. 908
. 901
. 8178
. 841

. 189
123
. 644
. 553
. 452

. 340
. 220
. 092
. 958
. 819

.676
. 930
. 384
231
. 092

949
. 810
.676
. 548
. 426

311
. 205
. 106
.017
. 936

. 864
. 802
. 151
111
. 685

NNPNDNN NN LWWW wWwWwwww wWwWwwww wWwWwwww wWwWwwww
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r

972
923
474
425
374

323
21
218
165
111

056
001
945
889
832

175
17
659
600
941

483
424
365
306
248

190
133
077
022

. 969

917
. 868
. 822
179
. 139

. 103
.672
. 646
. 625
.610

. 601
. 598
. 601
611
. 626

Dai
m
+0.
+0.
+0.
+0.
+0.

+0.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

ly

11
29
4]
63
11

90
02
13
23
31

40
48
99
62
68

14
80
85
90
95

0. 5373707
3.4540018 AU
0. 15353954
6.42 years

=A

motion

+1.6
+2.5
+3. 3
+3.9
+4.4

+4. 8
+b.
+b.
+b.
+b.

+4.
+4.
+4.
+3.
+3.

+2.
+1.
+1.
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103.
108.
113.

119.
125.
133.
141.
149.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

—_ —_ —_ —_ —_

—_

—_

19 26.85 -52 12.
19 56.42 -48 19.
20 23.98 -44 09.
20 49.73 -39 46.

21 13.89 -35 12.
21 36.67 -30 30.
21 58.31 -25 42.
22 19.00 -20 51.
22 38.92 -15 58.

22 58.26 -11 04.
23 17.18 -06 11.
23 35.82 -01 20.
23 54.34 +03 28.
00 12.88 +08 13.

Comet 126P/IRAS
Epoch = 2009 July

T = 2010 Feb.
Peri. = 356. 74647
Node = 357.76507
Incl. = 45.82779
q =

28.0

1T

22.83336 TT

2000.0
1.7132801 AU

S O O

ml = 9.0+ 5 log(Delta) + 15.0 log(r)

R.A. (2000) Decl.
h m o
22.35 =54 20.
36.53 =56 10.
50. 74 -58 06.
04.84 -60 06.
18.66 —62 12.

31.94 -64 22.
44.32 -66 38.
99.31 -68 59.
04.10 -71 23.
09.44 -73 49.

09.32 -76 15.
00.32 -78 34.
37.17 -80 36.
94.12 -82 0].
93. 17 =82 45.

93.54 -82 21.
13.86 -81 12.
99.96 -79 39.
94.13 -18 00.
03.23 -76 24.

20.14 -74 53.
42.96 -13 30.
10.48 -72 11.
41.88 -70 53.
16.31 -69 31.

92.87 -68 00.
30.62 -66 15.
08.53 -64 11.
45.67 -61 46.
21.38 -58 51.

99. 17 =55 45.

Oh—=J©O NN ~I—

oo (oo NE NFarNdy] Ohpbhwow WNOIN WL E- ) Ko plt NN ~N~Joooo SHOoOHOCTIOC10T
— O OC1T— 00 WLWOoo —=—

CwoIo M OO~ NW G100 &~ Lo CINNOCIO == =00

Delta

4,585
4.426
4.259
4.088
915

. 142
012
. 407
. 249
.100

. 963
. 838
121
. 630
. 541

479
. 423
379
. 346
. 322

. 306
295
. 289
. 281
. 281

.290
. 295
. 303
313
. 325

. 340
. 359
. 381
. 406
434

. 464
. 496
. 930
. 963
597

. 629
. 658
. 686
. 110
131

- 113 -

SR RN RPN DRRNWOW WWRWE WKWK WWw

—_

—_

r

4.096
4.032
967

902
836

110
104
636
969
501

433
364
295
225
156

086
016
945
875
805

135
665
996
921
458

391
325
260
197
136

0717
021

. 968
.918
. 8173

. 833
197
. 168
. 144
121

v
113
v
121
. 145

Daily

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
.53
.01

.90
.31
.31
.10
.96

.97
.19
.18
.91
.69

.28
.15
.14
.44
. 66

.18
.19
11
Y
.38

11
.96
.16
Y
.42

.28
.16
.07
.99
.93

.89
. 86
.85
.85
.81

42
42
41
38
33

24
10
88

0.6964346
5. 6438583 AU
0.07350890
13. 41 years
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Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2004 R1 (McNaught)
= 2009 July 28.0

= 2010 Feb.
0.67547
295. 96726
4.89392
0.9857782 AU

24. 38591
2000.0

1T
1T

ml = 18.5 + 5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl.

10
10
10
10
10

10
10
09
09
09

09
09
09
09
09

N —_ —_ —_
o OO~ IO wW WNNDNN

NIELCLS)
ON—=—=

m

47.
43.
38.
30.
22.

12.
03.
94.
47.
42.

39.
38.
39.
42.
47.

94.
02.
11.
21.
33.

45.
59,
13
28,
44.

01.
19.
39.
99.
22.

46.
12.
41.
13.
48.

2].
09.
99.
43.
32.

21.
07.
92.
33.
11.

68 +04

83 +04
11 +04
12 +05
04 +05

67 +06
34 +07
17 +08
61 +08
33 +09

17 +09
19 +09
36 +09
51 +09
48 +09

07 +08
09 +08
40 +07
86 +06
36 +05

84 +04
22 +02
49 +01
65 -00
12 -01

11 -03
88 -05
18 -07
85 -09
10 -12

19 -14
47 -16
30 -18
10 -21
28 -22

12 -24
62 -25
41 -25
93 -24
62 -22

18 -20
94 -16
09 -12
30 -07
98 -03

04.5
14.0
35.0
06.8
47.

33.
22.
08.
48.
20.

42.
94.
99.
46.
2].

98.
20.
33.
37.
33.

20.
99.
31.
04.
48.

38.
36.
39.
49.
03.

20.
39.
94.
03.
97.

2].
24.
33.
46.
97.

08.
31.
22.
96.
30.

QO OO N 0O~ O—=010© N — 00 OO0 TCOhOo—=O [e>)da Ndp EialN N ON—= WO E-YeorNocXe Yoo C1o1T— —00 ~

Delta

. 184
.016
. 8170
. 151
. 662

. 606
. 581
. 587
. 620
673

. 142
. 821
905
990
.070

. 144
. 209
. 262
. 302
. 328

. 340
337
. 318
. 284
. 236

173
. 098
011
914
. 808

. 695
519
. 460
. 344
. 232

129
037
. 962
905
. 868

. 854
. 860
. 886
. 928
. 982

— == NN NNNNN NN WWW WWWwWwW WWWWwW WNOIN NN NNNNN NNN WW
—_

—_

—_— OO0
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SRR PR PN WWOWKW WKWK WWLWwe

r

856
805
153
699
645

990
933
475
415
355

293
229
165
098
031

962
891
819
146
671

994
516
436
355
2172

187
101
.014
925
. 835

. 144
. 653
. 562
472
. 383

. 298
217
. 144
. 081
. 032

. 999
. 986
.993
. 021
. 066

e = 0.6828515
a= 3.1082543 AU
n= 0.17985779
P= 5 48 years
Variation m1
for T=+1 day
-0.43 +3.1
-0.45 +43.3
-0.47 +3.4
-0.48 +43.5
-0.48 +3.5
-0.48 +3.5
-0.46 +3.3
-0.44 +3.2
-0.41 +3.0
-0.38 +2.8
-0.36 +2.6
-0.34 +2.5
-0.33 +2.4
-0.32 +2.3
-0.32 +2.3
-0.32 +2.3
-0.33 +2.3
-0.34 +2.4
-0.36 +2.5
-0.38 +2.7
-0.40 +2.9
-0.44 +3.1
-0.47 +3.3
-0.52 +3.6
-0.57 +43.9
-0.63 +4.2
-0.70 +4.6 25
-0.78 +4.9 24.
-0.88 +5.3 24.
-0.99 +5.6 24.
-1.13  +5.9 23.
-1.30 +6.0 23.
-1.49 +5.9 22.
-1.71  +5.5 22.
-1.95 +4.6 22.
-2.21  +43.0 21.
-2.45 +0.7 21.
-2.65 -2.4 20.
-2.77 -5.9 20.
-2.78 -9.5 20.
-2.70 -12.6 19.
-2.54 -14.8 19.
-2.34 -15.8 19.
-2.13 -15.7 20.
-1.93 -14.9 20.
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.8/219
.8/284
.5/286
.6/288
.1/289

. 1/289
.5/290
-4/291
.5/292
.2/296

.9/309
.1/ 86
.1/101
.6/105
.2/106

.5/108
.6/109
.5/110
.3/110
-0/111
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

12
12
12
12
12

—_ ol —
—_—_ =N NNPNDNDN

—_

—_

—_
WWWihNON NNNN—

—_
ArAAPphLOW

—_ —_

© © 00 0o (ool N N E N op) o101

—_

19

m
35.
39.
41.
41.
39.

35.
29.
22.
14.
07.

00.
99.
92.
o1,
92.

96.
01.
08.
16.
25.

36.
48.
00.
14.
28.

43.
99.
15.
32.
90.

08.
2].
46.
06.
26.

47.
07.
28.
49.
10.

30.
90.
10.
28.
46.

65P/Gunn
= 2009 July 28.0

2010 Mar.
196. 61036
68. 35768
10. 38601
2.4404763 AU

2.0480
2000.0

1T
117

S O O

6.8 +5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl.

19 +08°

03 +08
08 +09
15 +09
16 +10

13 +11
33 +12
24 +13
93 +13
01 +14

45 +14
44 +13
42 +13
93 +12
19 +11

08 +10
21 +09
01 +07
28 +06
83 +04

93 +02
25 +01
88 -00
36 -02
62 -04

60 -06
29 -08
65 -10
65 -11
27 -13

49 -15
2] -16
57 -18
34 -19
93 -20

04 -21
11 =22
63 -23
49 -24
20 -24

65 -24
66 -25
11 =25
83 -25
66 -25

47.
96.
17.
49.
32.

21.
12.
00.
38.
02.

09.
97,
29.
44
46.

37.
17.
90.
16.
36.

92.
05.
45.
37.
30.

24,
16.
07.
99.
40.

20.
94.
22.
42.
94.

9].
92.
36.
12.
38.

96.
06.
10.
10.
06.

WONOoO© OHBENCIN S OoO~JoON OHW—00 O ~OCI100O D= ON wWhNOOT LWOoON —=—

oo o1—

Delta

. 983
817
. 661
.519
. 395

. 293
L2117
. 168
. 148
. 155

187
241
312
397
. 492

. 991
. 694
191
. 897
993

. 084
. 169
. 246
314
374

. 424
. 465
. 496
. 016
921

021
. 516
. 496
. 466
. 426

. 3176
. 318
. 251
. 1176
. 094

. 005
.910
. 810
2.705
2.597

NN W WwWwwww WwWwwww wWwWwwww WwWwwww NN NN NNNNN NNNNN NN NDN

- 115

r

357
321
296
266
235

204
174
143
113
082

052
022
992
962
933

904
876
847
820
193

166
140
115
690
667

644
622
601
981
962

945
928
. 513
2.499
2. 48]

2.476
2. 466
2. 458
2. 451
2. 446

2. 443
2. 441
2. 441
2. 442
2. 445

PR RN PR RPN RRNW0 WWWWR  WwWwe

Dai
m

+0.

+0.

ly

38
20

.01
.20
.40

.58
11
vy
)
. 66

.50
.30
.09
13
.33

.01
. 68
.83
.96
.07

11
.26
.35
43
.50

Y
. 64
.10
.16
.82

. 88
.93
.98
.02
.05

.07
.09
.09
.07
.04

.00
.94
.87
.18
. 68

0.3194955
3.5862751 AU
0. 14512381
6.79 years

=A

motion

+0.
+2.
+3.
+4.
+4.

+b.
+4.
+3.
+2.
+0.
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m1

0.3529046
3.6532095 AU
0.14115368
6.98 years

Variation

1T
6.38690 TT

2000.0

2.3639751 AU
9.2 +5 log(Delta) + 15.0 log(r)
r

Delta

107. 81172
231.09539
11. 52213

2010 Mar.

Comet P/2002 LZ11 (LINEAR)

Epoch = 2009 July 28.0

T
Peri.
Node
Incl.
a

ml =

Y y— p— —

415
382
348
314
280

3 3

8 3
32 3
676 3
511

—_—~
— O 0O

ST

o

00 -20 3
44 -20 4

m

——y—y—y—

Y p—p—— Y p—p— —

Y e y— p— — Yo e y— p— — Y e y— p— — Y e yp— p— —

Y e y— p— — Y e y— p— — Y e y— p— —

247
213
179
145
111
077
043
010
971
944
153
123
694
666
638

341

167 3
992 3
819 3
650 3
489 3
338 3
203 3
085 2
990 2
946 2
014 2
095 2
185 2
281

2
2
2
2

1

—————

1

———y—y— ———y—y— ————y—

———y—y— ———y—y— ———y—y— ———y—y—

Y e yp— p— —

612
986
961
938
516

380 2
479 2
oll 2
673 2
164 2
851

2
2
2
2
2

———y—y—

———y—y—

Y e yp— p— —

494
475
456
440
424

074 2
134 2

932 2
006 2

————y—

——y—y—y—

Y e y— p— —

411
399
388
380
373

187 2
232 2
269 2
299 2
321

42 -09
21 -08
07 -07
92 -05
12 -04
40 -02
94 -00
32 +01
52 +03

719 -10

4 20 37
14 20 57
24 21 1]

3 21 36
13 21 56
23 22 16

25

Y e y— p— —

368
365
364
365
367

335 2
341
340 2
331
315 2

9 22 35
15 22 55
25 23 14

- 116 -



Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 162P/Siding Spring

Epoch = 2009 July 28.0

T = 2010 Mar. 8.43684
Peri. = 356. 31403

Node = 31.25084 2000.0

Incl. = 27.81617

q = 1.2328674 AU

H =141, G=0.15
RhA.(ZOOO) Decl. Delta

m o

16 35.56 -35 04.0 4.405 3.
16 48.21 -36 02.9 4.260 3.
17 00.66 -37 03.0 4.101 3.
17 12.78 -38 05.2 3.931 3.
17 24.40 -39 10.1 3.750 3.
17 35.34 -40 18.8 3.563 3.
17 45.35 -41 32.6 3.371 3.
17 54.20 -42 52.7 3.178 3.
18 01.54 -44 20.3 2.987 3.
18 06.96 —-45 56.4 2.801 3.
18 09.99 -47 41.1 2.623 3.
18 10.05 —-49 33.6 2.458 3.
18 06.51 -51 30.8 2.308 3.
17 58.80 -53 27.1 2.177 3.
17 46.54 -55 14.0 2.068 2.
17 30.04 -56 40.5 1.982 2.
17 10.52 -57 36.4 1.922 2.
16 50.15 -57 55.5 1.886 2.
16 31.59 -57 38.8 1.872 2.
16 17.00 -56 54.0 1.878 2.
16 07.61 -55 52.1 1.899 2.
16 03.73 -54 43.5 1.931 2.
16 05.05 -53 36.0 1.970 2.
16 11.11 =52 33.9 2.012 2.
16 21.38 =51 38.7 2.054 2.
16 35.37 -50 49.4 2.094 2.
16 52.73 -50 03.6 2.128 2.
17 13.10 -49 18.1 2.157 2
17 36.17 -48 28.3 2.178 1.
18 01.65 -47 29.8 2.192 1
18 29.15 -46 17.6 2.198 1
18 58.28 -44 46.9 2.198 1
19 28.62 -42 53.2 2.190 1
19 59.68 -40 32.8 2.178 1
20 31.04 -37 42.8 2.161 1
21 02.32 -34 21.7 2.143 1
21 33.24 -30 29.3 2.123 1
22 03.62 -26 06.6 2.105 1
22 33.41 -21 16.3 2.090 1
23 02.64 -16 02.5 2.079 1
23 31.46 -10 30.3 2.074 1
00 00.05 -04 46.0 2.076 1
00 28.68 +01 03.1 2.085 1
00 57.62 +06 49.7 2.103 1
01 27.20 +12 26.3 2.128 1

- 117 -

1T
1T

684
637
990
942
493

443
391
339
285
231

175
118
060
001
941

879
817
153
688
622

996
488
419
349
218

206
134

. 062

989

915

. 843
110
. 699
. 630
. 562

. 498
. 438
. 384
. 336
. 295

. 264
. 243
234
. 235
. 249

S O O

0.5960948
3.0523683 AU
0. 18481987
5. 33 years
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Oh TT
2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Come

Epoc
T

Per i
Node
Incl

a

t
h

P/2001 R6 (LINEAR-Skiff)
= 2009 July 28.0

= 2010 Mar.
308. 44900
67.37030
17. 38875
2.1780474 AU

26. 20304
2000.0

1T
1T

ml =11.2 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

m

18 09.

1
1
1
1

© OO © 00 00 0o

23.
37.
o1,
04.

18.
31.
43.

19 55.
20 06.

20 17.
20 26.
20 33.
20 39.
20 44.

20 46.
20 46.
20 43.
20 37.
20 30.

20 21.
20 12.
20 03.
19 57.
19 53.

19 53.
19 56.
20 02.
20 11.
20 23.

20 36.
20 51.
21 08.
21 25.
21 43.

22 02.
22 22.
22 41.
23 01.
23 21.

23 41.
00 01.
00 21.
00 41.
01 01.

20 -28
17 -28
18 -28
10 -29
83 -29

29 -29
34 -29
88 -29
18 -29
89 -30

06 -30
10 -30
19 =31
90 -32
15 -33

28 -34
04 -36
26 3]
99 -39
96 -40

67 -41
41 -42
98 -42
94 -42
93 -42

96 -42
94 -41
68 -40
63 -39
05 -37

51 -36
65 -34
14 -33
6/ -31
98 -29

88 -21
18 -24
16 -22
92 -19
37 11

29 -14
25 -11
21 -09
19 -06

23.
38.
90.
00.
09.

17.
25.
35.
47.
04.

26.
96.
35.
24.
25.

38.
00.
30.
01.
25.

36.
21.
99.
99.
42.

08.
20.
21.
13.
96.

31.
96.
13.
21.
20.

10.
92.
21.
99.
18.

36.
93.
08.
23.

DO OHW WNOIN O © O©—=phON OO —=N O NN SO~ Ph

NN oo~ —

— O o

18 -03 40.0

Delta

4.678
4. 581
4.468
. 339
. 196

. 041
. 8176
. 103
. 523
. 340

. 156
973
. 194
. 623
. 461

. 314
183
.072
. 984
921

. 883
871
. 881
912
. 960

. 022
. 093
1170
. 251
. 333

415
. 494
571
. 644
113

T
. 836
. 890
939
. 984

. 024
. 060
. 091
.118
. 140

—_———_— —=NNN NNNN W WwWwwwh S

WWWwwWw NNNNN NNNNN NNNNN

|
—_
—_
oo
|

PR RPN RPN PR DR RRNK0W DWOWWRW  WWWWe  WKWwwww

r

151
107
663
618
974

929
483
438
393
3417

301
255
210
164
118

072
027
981
936
892

847
804
160
118
676

635
995
996
518
481

446
412
381
351
322

297
213
252
233
217

203
192
185
180
178

e = 0.4780468
a= 4.1728787 AU
n= 0.11562465
P= 8.52 years
Variation m1
for T=+1 day

-0.46 +1.5 24.6
-0.49 +1.3 24.5
-0.51 +1.2 24.3
-0.55 +1.0 24.2
-0.58 +0.8 24.0
-0.62 +0.6 23.8
-0.66 +0.4 23.6
-0.70 +0.2 23.4
-0.75 -0.1 23.2
-0.80 -0.3 23.0
-0.86 -0.6 22.8
-0.93 -0.9 22.5
-1.01 -1.2 22.3
-1.10 -1.4 22.0
-1.19 -1.6 21.8
-1.30 -1.8 21.6
-1.41 -1.8 21.3
-1.52 -1.6 21.1
-1.62 -1.2 20.9
-1.70 -0.7 20.7
-1.75 +0.1 20.5
-1.76 +0.8 20.4
-1.72  +1.5 20.3
-1.66 +1.9 20.2
-1.58 +2.1 20.1
-1.50 +2.1 20.1
-1.42 +1.8 20.0
-1.36 +1.3 20.0
-1.30 +0.7 20.0
-1.25 0.0 19.9
-1.20 -0.7 19.9
-1.17 -1.5 19.9
-1.13 -2.3 19.8
-1.10 -3.1 19.8
-1.07 -3.8 19.8
-1.04 -4.6 19.7
-1.02 -5.3 19.7
-0.99 5.9 19.7
-0.97 -6.5 19.6
-0.95 -7.0 19.6
-0.93 -7.5 19.6
-0.91 -7.8 19.6
-0.89 -8.1 19.6
-0.88 -8.3 19.6
-0.87 -8.5 19.6

Mot. /PA
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—_—

—_——

—_

—_—
oo

N NN
ANO

W N NN
o © [ecXep)

www
NN —

CIN©UT WA —Jw©—

.5/ 95
.5/ 95
.3/ 94
.0/ 94
.6/ 93

.1/ 94
4/ 94
.6/ 95
.5/ 97
.4/100

.0/105
.6/112
.2/123

1/139

.1/160

3/182

.6/200
.0/214
.0/225
. 3/234

.5/243
. 1/253

1/266

. 3/293
.4/353

.8/ 35
.1/ 50
.4/ 57
.4/ 61
.2/ 63

.1/ 64
.9/ 64
.9/ 64
.6/ 64
.1/ 64

.4/ 63
.6/ 63
.5/ 62
.3/ 62
.9/ 61

33.
33.
34.
34.
34.

4/ 61
7/ 61
0/ 61
0/ 62
0/ 62

Elong.

17.4
24.4
31.
38.
45.

92.
99.
67.
14.
81.

89.
97.
105.
113.
121.

130.
139.
147.
154.
158.

157.
151.
143.
134.
125.

117.
108.
100.
93.
86.

80.
13.
67.
62.
96.

o1,
46.
41.
37.
32.

28.
23.
19.
16.
12.
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

94P/Russel |

= 2009 July
2010 Mar.
92. 86926
70. 92108
6.18274

28.0
29. 83768

2000.0

2.2400724 AU

1T
1T

S O O

0.3630229
3.5167237 AU
0. 14945027
6.59 years

ml =12.4 + 5 log(Delta) + 10.0 log(r (t-30))
RhA.(ZOOO) Decl.

02
02
02
02
02

02
03
03
03
03

03
04
04
04
04

05
05
05
06
06

06
07
07
07
07

08
08
08
09
09

09
09
10
10
10

10
10
10
10
10

10
10
10
10
10

m
31.
33.
36.
42.
49.

9].
07.
17.
29.
42.

96.
10.
25.
41.
97.

14.
32.
49.
07.
26.

44,
02.
21,
39,
57,

15.
33.
90.
07.
22.

37.
92.
04.
16.
25.

33.
38.
40.
40.
317.

31.
24.
17.
11.
08.

95 +12 53.0
48 +13 16.5
94 +13 48.3
19 +14 27.0
06 +15 11.4

38 +16 00.
02 +16 51.
83 +17 45.
69 +18 39.
50 +19 32.

17 +20 24.
62 +21 13.
18 +21 59.
o] +22 41.
94 +23 17

81 +23 48.
13 +24 12,
82 +24 30.
81 +24 41.
04 +24 44.

42 +24 40.
87 +24 29.
33 +24 10.
69 +23 45.
88 +23 14.

81 +22 38.
39 +21 57.
o1 +21 13.
07 +20 27.
94 +19 42.

98 +18 58.
02 +18 18.
83 +17 45.
19 +17 21.
80 +17 08.

32 +17 10.0
44 +17 27.0
84 +18 00.1
36 +18 47.4
11 +19 44.2

99 +20 43.0
11 +21 34.4
15 +22 10.1
94 +22 24.6
33 +22 16.0

CIN PN OHZWNO cgIooO~N—n ek it ) OCl—=J© OhhwWwoOo—

Delta

2.979
.090
. 205
. 320
. 432

. 538
. 635
122
. 198
. 860

.909
. 944
. 964
971
. 963

941
. 906
. 858
L1917
124

. 641
. 541
. 443
. 330
.210

. 082
. 949
. 810
. 668
. 523

371
. 232
. 088
. 948
. 813

. 688
513
473
390
. 328

. 289
215
. 286
. 321
. 3176

— = NN NN PNDN LW WwWwwww wWwWwwww wWwWwwww wWwWwwww wwww

—_ —_

|
—_
—_
©
|
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r

456
422
387
353
318

283
248
213
1717
142

106
070
035
999
963

928
892
857
822
181

153
119
686
653
621

989
999
929
500
472

446
420
396
373
352

333
315
299
284
272

261
253
2471
242
240

m

+0.
+0.
+0.
+0.
+0.

+0.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+0.
+0.

Daily motion mi
15 +2.4 20.3
35 +3.2 20.3
53 +3.9 20.4
69 +4.4 20.4
83 +4.9 20.4
96 +5.2 20.4
08 +5.3 20.5
19 +5.4 20.5
28 +5.3 20.5
37 +5.2 20.4
45 +4.9 20.4
52 +4.6 20.4
58 +4.1 20.4
64 +3.6 20.3
69 +3.1 20.3
73 +2.4 20.2
77 +1.8 20.1
80 +1.1 20.0
82 +0.3 20.0
84 -0.4 19.9
8 -1.1 19.8
8 -1.8 19.7
84 -2.5 19.5
82 -3.1 19.4
79 -3.6 19.3
76 -4.1 19.1
71 -4.4 19.0
66 -4.6 18.8
59 -4.6 18.7
50 -4.4 18.5
40 -4.0 18.3
28 -3.3 18.1
14 -2.4 17.9
9% -1.3 17.7
75 +0.1 17.5

.51 +1.7 17.3
.24 +3.3 17.1
.05 +4.7 17.0
.32 +5.7 16.8
.55 +5.9 16.7
.69 +5.1 16.6
.70 +3.6 16.5
.58 +1.5 16.5
.36 -0.9 16.5
.09 -3.0 16.6
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

00
00
00
00
00

00
00
01
01
01

01
01
02
02
02

02
03
03
03
03

04
04
04
04
04

05
05
05
05
05

05
05
05
05
05

05
04
04
04
04

04
05
05
05
05

m
02.
09.
17.
26.
35.

45.
96.
07.
19.
31.

44,
57,
10.
23,
37,

o1,
05.
19.
33.
47.

01.
15.
28.
41.
93.

04.
13.
21.
2].
31.

32.
30.
25.
18.
10.

01.
94.
90.
49.
92.

99.
09.
22.
39.
97.

30P/Reinmuth

= 2009 July 28.0

= 2010 Apr. 19. 58506
= 13.22084

= 119.75335 2000.0
= 8.12251

1. 8840517 AU

1T
1T

S O O

9.4 +5 log(Delta) + 16.0 log(r)
RhA.(ZOOO) Decl.

88 -07
64 -06
42 -05
11 -04
98 -03

14 -02
90 -00
19 +00
96 +01
15 +02

31 +04
22 +05
41 +06
87 +07
96 +08

43 +09
44 +10
94 +11
66 +12
13 +12

65 +13
31 +13
5] +14
26 +14
18 +14

10 +14
13 +14
14 +13
19 +13
48 +13

90 +13
64 +13
95 +12
91 +13
46 +13

95 +14
87 +14
44 +15
51 +16
40 +18

08 +19
33 +20
19 +21
06 +22
14 +23

o

36.
39.
36.
29.
19.

07.
92.
22.
37.
92.

07.
19.
29.
36.
40.

40.
35.
24.
09.
47.

19.
44
02.
14.
18.

17.
10.
98.
43.
2].

12.
02.
99.
07.
2].

01.
49.
48.
99.
08.

24.
38.
47.
48.
38.

OOHON© QIO © AR WOW ONOOCIW CINOCOO wWohp,~O CCOowo— ~N oI

OTILW——

Delta

4.055
4.152
4.231
4.308
4.364

4.404
4.428
4.434
4.422
. 393

341
. 285
. 207
115
. 008

. 889
. 158
.616
. 466
. 308

143
973
. 800
. 625
. 451

271
. 108
. 944
. 189
. 645

. 516
. 403
311
. 243
199

. 181
181
213
. 257
314

. 381
. 454
. 932
. 613
. 697
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r

816
172
128
682
637

991
944
497
449
401

353
304
255
205
155

105
054
004
953
901

850
199
148
697
646

995
945
495
446
398

351
304
259
216
174

134
096
061
028

. 998

971
947
927
.910
. 898

Dai
m
+0.
+0.
+0.
+0.

+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+0.
+0.
+0.
+0.
+0.

ly

68
18
817
95
02

08
13
18
22
26

29
32
35
37
39

40
41
41
41
39

37
33
2]
19
09

96
80
60
37
10

.19
41
.10
.85
.85

.1
.44
.09
.29
.67

.03
.35
.63
.81
.07

0. 5008209
3. 7743000 AU
0. 13441553
7.33 years

motion mil
+5.8 21.7
+6.3 21.7
+6.7 21.7
+7.0 21.6
+7.3 21.6
+7.4 21.5
+7.5 21.4
+7.6 21.3
+7.5 21.2
+7.4 21.1
+7.2 21.0
+7.0 20.9
+6.7 20.7
+6.4 20.6
+6.0 20.4
+5.5 20.2
+5.0 20.0
+4.4 19.8
+3.8 19.6
+3.2 19.4
+2.5 19.2
+1.8 18.9
+1.1 18.7
+0.5 18.4
-0.2 18.1
-0.7 17.8
-1.2 17.5
-1.5 17.2
-1.6 16.9
-1.5 16.6
-1.0 16.2
-0.3 15.9
+0.8 15.7
+2.0 15.4
+3.4 15.2
+4.7 15.0
+5.9 14.9
+6.8 14.8
+7.3 14.8
+7.5 14.8
+7.4 14.8
+6.9 14.8
+6.1 14.9
+5.0 14.9
+3.7 15.0

30.
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)
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OMN¢

—_
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111.
120.
128.

138.
148.
158.
167.
169.

160.
149.
139.
129.
119.

111.
104.
97.
91.
85.
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Comet C/2007 V053 (Spacewatch)
Epoch = 2009 July 28.0 1T

T = 2010 Apr. 26.40894 TT

Peri. = 75.01726

Node = 59.74535 2000.0

Incl. = 86.99593

q = 4.8428368 AU

e = 0.9996678

ml = 9.2 +5 log(Delta) + 7.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2009/10 h m o m , o

Jan. 9 02 48.20 +41 50.0 5.485 6.044 -0.52 -0.3 18.8 120.5
Jan. 19 02 43.01 +41 47.2 5.584 6.000 -0.35 0.0 18.8 110.5
Jan. 29 02 39.53 +41 46.7 5.695 5.95/ -0.18 +0.4 18.8 100.7
Feb. 8 02 37.71 +41 50.5 5.810 5.914 -0.03 +0.9 18.8 91.2
Feb. 18 02 37.43 +41 59.8 5.926 5.871 +0.11 +1.6 18.8 82.1
Feb. 28 02 38.56 +42 15.6 6.036 5.830 +0.24 +2.3 18.8 /3.3
Mar. 10 02 40.95 +42 38.2 6.138 5.789 +0.35 +3.0 18.9 65.0
Mar. 20 02 44.45 +43 07.9 6.227 5.748 +0.45 +3.7 18.9 5].2
Mar. 30 02 48.91 +43 44.6 6.300 5.708 +0.53 +4.4 18.9 49.9
Apr. 9 02 54.20 +44 28.2 6.356 5.669 +0.60 +5.0 18.9 43.3
Apr. 19 03 00.21 +45 18.5 6.393 5.630 +0.66 +5.7 18.9 37.6
Apr. 29 03 06.82 +46 15.3 6.409 5.592 +0.71 +6.3 18.8 33.0
May 9 03 13.92 +47 18.5 6.405 5.555 +0.75 +6.9 18.8 30.1
May 19 03 21.43 +48 28.0 6.380 5.518 +0.7/8 +7.6 18.8 29.1
May 29 03 29.25 +49 43.8 6.335 5.482 +0.80 +8.2 18.8 30.1
June 8 03 37.29 +51 05.9 6.271 5.44] +0.82 +8.9 18.7 32.9
June 18 03 45.46 +52 34.5 6.189 5.413 +0.82 +9.5 18.7 3/.1
June 28 03 53.64 +54 09.9 6.090 5.379 +0.81 +10.2 18.6 42.1
July 8 04 01.69 +55 52.4 5.976 5.34] +0.78 +11.0 18.5 47.8
July 18 04 09.49 +57 42.2 5.851 5.315 +0.73 +11.8 18.5 53.8
July 28 04 16.82 +59 39.8 5.715 5.284 +0.66 +12.6 18.4 60.2
Aug. 7 04 23.42 +61 45.3 5.573 5.254 +0.55 +13.4 18.3 66.6
Aug. 17 04 28.95 +63 59.0 5.427 5.224 +0.39 +14.2 18.3 73.2
Aug. 27 04 32.86 +66 20.7 5.281 5.196 +0.15 +14.9 18.2 79.7
Sept. 6 04 34.40 +68 49.4 5.138 5.169 -0.20 +15.4 18.1 86.1
Sept.16 04 32.35 +/1 23.7 5.002 5.142 -0.76 +15.6 18.0 92.3
Sept.26 04 24.76 +74 00.1 4.877 5117 -1.63 +15.3 18.0 98.2
Oct. 6 04 08.44 +76 32.8 4.766 5.093 -3.01 +13.9 17.9 103.5
Oct. 16 03 38.38 +78 51.3 4.672 5.069 -4.98 +10.7 17.8 108.0
Oct. 26 02 48.59 +80 37.9 4.597 5.047 -6.92 +5.1 17.8 111.5
Nov. 5 01 39.35 +81 28.5 4.543 5.026 -7.22 -2.0 17.7 113.8
Nov. 15 00 27.13 +81 08.8 4.510 5.006 -5.53 -7.7 17.7 114.]
Nov. 25 23 31.82 +79 52.0 4.499 4.987 -3.46 -10.6 17.7 114.2
Dec. 5 2257.22 +18 05.7 4.508 4.969 -1.93 -11.4 17.7 112.4
Dec. 15 22 37.88 +76 11.3 4.535 4.952 -0.95 -10.9 17.7 109.5
Dec. 25 22 28.35 +74 22.2 4.577 4.936 -0.34 -9.6 17.7 105.8
Jan. 4 22 24.98 +72 45.7 4.630 4.922 +0.06 -8.0 17.7 101.6
Jan. 14 22 25.56 +/1 26.1 4.691 4.908 +0.32 -6.0 17.7 97.0
Jan. 24 22 28.72 +]0 25.7 4.756 4.896 +0.48 -4.0 17.8 92.4
Feb. 3 22 33.57 +69 45.4 4.823 4.88 +0.59 -2.0 17.8 87.8
Feb. 13 22 39.51 +69 25.2 4.888 4.876 +0.66 0.0 17.8 83.5
Feb. 23 22 46.12 +69 25.0 4.949 4.86/ +0.69 +1.9 17.8 79.5
Mar. 5 22 53.03 +69 43.8 5.004 4.860 +0.69 +3.7 17.8 176.0
Mar. 15 22 59.97 +7/0 20.9 5.052 4.854 +0.6/ +5.4 17.9 173.0
Mar. 25 23 06.64 +/1 15.3 5.090 4.849 +0.60 +7.1 17.9 70.5
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 104P/Kowal

Epoch = 2009 July 28.0
= 2010 May

T

Peri.
Node
Incl.

a

= 200. 46640
235. 59122
10. 26834
1.1793431 AU

4.55106
2000.0

1T
1T

S O O

ml =12.0 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

19
19
19
19
20

20
20
20
20
20

20
21
21
21
21

21
21
21
21
21

20
20
20
20
20

20
20
20
20
20

20
20
20
20
21

21
21
22
22
22

23
23
00
00
01

m
20.
31.
41.
92.
03.

13.
23.
33.
42.
90.

98.
04.
10.
14.
16.

17.
16.
13.
08.
01.

92.
42.
32.
22.
14.

08.
05.
05.
08.
13.

21.
32.
44
99.
15.

33.
92.
13.
35.
99.

25.
92.
21.
o1,
24.

31 -15
11 -14
95 -14
11 =13
32 -13

68 -12
68 -11
23 -10
22 -09
93 -08

03 -07
99 -07
02 -06
17 -05
81 -04

15 -03
18 -02
14 -02
9/ -02
38 -01

48 -02
48 -02
21 -03
99 -03
94 -04

16 -05
69 -06
93 -07
24 -07
12 -08

16 -08
13 -08
64 -08
07 -07
27 -07

12 -06
91 -05
40 -03
18 -02
64 -00

08 +01
17 +03
03 +05
80 +08

o

21.

94.
22.
46.
05.

21.
33.
42.
49.
93.

9].
00.
04.
10.
19.

33.
93.
23.
03.
97.

05.
28.
04.
49.
41.

34.
25.
09.
45.
12.

26.
29.
19.
99.
17.

25.
18.
97.
21.
33.

28.
39.
99.
24.

98 +10 48.
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elta

.080 4.
027 4.
.953 4.
. 968

. 859
. 146

. 615
. 467
. 305
. 130
. 944

. 151
. 952
. 350
. 149
. 950

. 159
. 018
411
. 263
137

. 036
. 962
917
. 899
. 905

. 932
975
.027
086
. 146

. 203
. 256
. 302
. 338
. 365

. 382
. 388
. 384
371
. 349

. 321
. 281
. 251
215
179

—_

—_
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r

105
060
015

921

812
823
172
120
668

614
960
904
44]
389

330
210
209
146
083

018
952
885
817
148

6717
605
932
459
384

308
231
153
075
996

917
. 838
. 160
. 682
. 606

. 533
. 462
. 396
. 336
. 284

Dai
m
+1.
+1.
+1.
+1.
+1.

+1.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

ly

08
08
08
06
04

00
95
90
83
15

66
94
41
26
09

.10
.30
.92
.12
.89

.00
.03
.96
.80
.58

.31
.02
.21
)
.80

.04
.25
.44
.62
.19

.94
.09
.24
.39
. 54

11
.89
.08
.28
.48

0.6386157
3.2634042 AU
0.16718518
5.90 years

motion ml Elong.
+2.7 6.8
+3.2 9.6
+3.6 15.8
+4.0 22.8
+4.4 29.9
+4.8 37.2
+5. 1 44.5
+5.4 . 51.9
+5.5 . 59.3
+5.6 24.9 66.8
+5.7 24.6 74.5
+5.6 24.4 82.3
+5.4 24.2 90.3
+5.1 23.9 98.5
+4.6 23.6 107.1
+3.9 23.3 115.9
+3.0 23.1 125.1
+1.9 22.8 134.7
+0.6 22.5 144.5
-0.8 22.2 154.1
-2.3 21.9 162.1
-3.6 21.7 164.7
-4.6 21.5 159.1
-5.2 21.3 149.6
-5.3 21.1 139.1
-5.0 20.9 128.6
-4.5 20.8 118.4
-3.6 20.6 108.8
-2.6 20.4 99.7
-1.5 20.3 91.2
-0.3 20.1 83.3
+1.0 19.9 75.8
+2.4 19.6 68.9
+3.8 19.4 62.4
+5.2 19.1 56.4
+6.7 18.8 50.7
+8.1 18.5 45.5
+9.5 18.2 40.7
+10.9 17.8 36.3
+12.1 17.5 32.4
+13.2 17.1 28.9
+14.0 16.7 25.9
+14.4 16.3 23.3
+14.5 15.9 21.2
+13.9 15.6 19.6



Comet 215P/NEAT
Epoch = 2009 July

Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

—_ —_ —_

—_
APPSO

—_
[Sa NN

—_ —_ —_ —_

N — —

T = 2010 June
Peri. = 222.38715
Node = 75.44419
Incl. = 12.79093
q =

ml =

R.A. (2000) Decl.

37 -09 08.
22 -09 42.
21 -10 09.
13 -10 30.
82 -10 45.

06 -10 55.
67 -10 60.
51 =10 59.
47 -10 55.
98 -10 49.

99 -10 40.
00 -10 32.
10 =10 26
89 -10 24.
99 -10 27

02 -10 37.
41 -10 54.
49 -11 20.
42 -11 53.
23 -12 33.

85 -13 18.
19 -14 09.
11 =15 03.
48 -16 01.
16 =17 00.

02 -17 59.
95 -18 58.
84 -19 56.
60 -20 52.
14 -21 45.

35 -22 34.
16 -23 19.
47 -23 59.
19 -24 34.
23 -25 04.

48 -25 21.
84 -25 45.
22 -25 5].
49 -26 04.
95 —-26 07.

31 -26 05.
64 -26 01.
43 -25 54.
98 -25 46.
96 -25 39.

(2N NépNdpdy] cioiTo1o1 ol 0‘10‘10‘10‘10‘13

[eX{el{e}{e ] [eeNecNeoNeook N ~NJdJooo [orNerNdpNdaidy] cl1o1o

05.
14.
22.
29.
34.

39.
41.
42.
41.
38.

33.
28.
21.
13.
06.

01.
96.
93.
92.
93.

99.
00.
06.
13.
22.

32.
42.
94.
07.
21.

35.
90.
05.
21.
317.

93.
09.
26.
42.
98.

14.
29.
44
98.
11.

28.0

1T

1.13027 1T

2000.0
3.21371171 AU

3.0 +5 log(Delta) + 25.0 log(r)

—OP~OCId OO O O© 1w —00

— N O~ O=N N

WOINO I WOOOOTIOo O~JoOo I CIoO~JOS

Delta

. 151
997
. 836
671
. 506

. 342
185
. 038
905
. 190

. 697
. 630
. 991
. 980
. 598

. 643
. 110
. 198
. 901
.015

138
. 264
. 392
.018
. 639

. 155
. 863
. 960
. 047
122

183
. 230
. 262
. 280
. 282

. 268
. 239
195
. 136
. 064

978
. 880
112
. 654
. 528
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r

198
181
163
146
129

11
694
677
660
643

626
610
993
N
961

945
929
914
499
484

469
455
441
42]
413

400
387
375
363
351

340
329
318
308
299

289
281
213
265
258

251
245
239
234

. 230

Daily motion
m

+0.89 -3.3
+0.80 -2.7
+0.69 -2.1
+0.57 -1.5
+0.42 -1.0
+0.26 -0.4
+0. 08 0.0
-0.10 +0.4
-0.29 +0.7
-0.46 +0.8
-0.60 +0.8
-0.69 +0.6
-0.72 +0.2
-0.69 -0.3
-0.60 -1.0
-0.46 -1.8
-0.29 -2.5
-0.11 3.3
+0.08 -4.0
+0.26 -4.6
+0.43 5.1
+0.59 5.4
+0.74 5.7
+0.87 5.9
+0.99 -6.0
+1.09 5.9
+1.19 5.8
+1.28 5.6
+1.35 5.3
+1.42 -4.9
+1.48 -4.5
+1.53 4.0
+1.57 -3.5
+1.60 -2.9
+1.63 -2.4
+1.64 -1.8
+1.64 -1.2
+1.63 -0.7
+1.61 -0.2
+1.58 +0.2
+1.53 +0.5
+1.48 +0.7
+1.42 +0.8
+1.34 +0.7
+1.25 +0.5

e = 0.2007914
a= 4.0211250 AU
n= 0.12223138
P= 8.06 years
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Elong.

62.
10.
18.
86.
95.

104.
113.
123.
133.
143.

153.
164.
171.
168.
158.

148.
137.
127.
118.
109.

100.
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1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

19
19
19
20
20

20
20
20
20
21

21
21
21
21
21

21
21
21
21
21

21
20
20
20
20

20
20
20
20
20

20
20
20
21
21

21
21
22
22
22

22
23
23
00
00

m
34.
45.
99.
05.
15.

25.
35.
44,
92.
00.

07.
13.
19.
22.
25.

26.
25.
22.
18.
11.

03.
94.
45.
36.
28.

23.
19.
18.
20.
24.

30.
38.
48.
00.
13.

28.
44
01.
19.
39.

99.
20.
43.
07.
32.

43P/Wolf-Harrington

= 2009 July 28.0

= 2010 July 1.60375
= 191. 33530

= 249.99835 2000.0
= 15.97121

1.3574727 AU

1T
1T

S O O

9.0 + 5 log(Delta) + 14.0 log(r)
RhA.(ZOOO) Decl.

87 -12°

15 -11
47 -1
13 -10
83 -09

10 -08
21 -07
29 -06
82 -05
69 -04

19 -03
97 -02
09 -01
98 -00
47 +00

37 +01
93 +02
81 +03
19 +04
15 +04

19 +04
80 +04
48 +04
60 +03
96 +02

16 +01
64 +01
61 +00
11 -00
05 -01

26 -01
94 -01
11 -02
96 -01
91 -01

64 -00
60 -00
11 +00
92 +02
18 +03

49 +04
89 +06
42 +08
16 +10
21 +12

17.
44,
07.
24.
317.

46.
90.
o1,
49.
44,

37.
30.
21.
14.
90.

92.
48.
37.
14.
39.

49.
42.
18.
40.
92.

9].
02.
09.
317.
15.

43.
99.
03.
93.
32.

57.1
09.5
90.4
02.3
2
4
6

O~N—=IDN

SOOh~M [e= R NE N e }o] hrOd—=DN ~NOO~Io™ (o)) [NeR o] oSoSwoIoy—

25.

Delta

.218
. 181
123
. 044
. 946

. 829
. 695
. 545
. 382
. 208

. 025
. 835
. 642
441
. 255

5
5
5
5
4
4
4
4
4
4
4
3
3
3
3
3. 069
2.892
2.728
2. 581
2.454
2.352
2.2176
2.221
2.206
2.210
2
2
2
2.
2.
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

231
. 281
. 338
404
475

. 546
.614
6717
133
. 180

817
. 842
. 858
. 862
. 855

. 839
. 814
. 181
. 142
. 699

- 124 -
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r

254
215
174
133
091

048
004
959
914
867

820
172
123
673
622

971
518
465
410
355

298
241
183
124
064

003
941
878
814
150

684
618
991
484
416

347
218
208
139
069

. 000
932
. 864
. 198
134

Dai
m
+1.
+1.
+1.
+1.

+0.

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

ly

03
03
03
01
99

95
91
85
19
A

62
o1
39
25
09

.08
.21
.46
. 64
.80

.90
.93
.89
.16
.58

.35
.10
.15
.39
.62

.83
.02
.18
.34
41

.60
.1
.82
.93
.03

.14
.25
.37
.01
. 65

0.
3.
0.
6

motion

+3.
+3.
+4.
+4.
+b.

+b.
+b.
+6.
+6.
+6.

+6.
+6.
+6.
+6.
+6.

+b.
+4.
+3.
+2.
+0.

SwoomHonN WWN OO COINO RO [oeNe L N JbNap) G100 00 Lo~ [{e}érNeoNooXap) N C1~J1 00 00 ~NOCIN©O© O

3
8
2
1
1

5949762
3515878 AU
16063056
14 years
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 10P/Tempel

Epoch = 2009 July
T = 2010 July
Peri. = 195. 63068
Node = 117.83021
Incl. = 12.02266
q =

R.A. (2000) Decl.
h m o
10. 44 +09 46.
11.08 +10 20.
10.00 +11 05.
07.12 +12 02.
02.50 +13 07.

96.32 +14 16
48.98 +15 25.
.02 +16 27
33.08 +17 20.
25.81 +17 58.

19.76 +18 21.
15. 34 +18 28.
12.78 +18 20.
12.14 +17 58
13.36 +17 25.

16.34 +16 42.
20.91 +15 50.
.91 +14 51.
34.18 +13 46.
42.56 +12 35.

91.94 +11 19.
02.22 +09 59.
13.29 +08 36.
25.10 +07 10.
37.60 +05 42.

.14 +04 12.
04.50 +02 40.
18.87 +01 09.
33.83 -00 22.
49.39 -01 53.

14 05.55 -03 22.
14 22.33 -04 49.
14 39.73 -06 12.
14 57.771 -07 31.
15 16.47 -08 45.

9 35.84 -09 53.
5 99.88 -10 54.
6 16.63 -11 4],
6 38.07 -12 31.
1 00.22 -13 05.
1
1
8
8
9

12
12
12
12
12

—_
—_
—_

—_

—_
— O~ OCIN o= NPA~ ~NWOOpM~ NAOO—

—_ —_
—_

NS

(=]

— — — — —

WWWWN NN —
ol
S

23.08 -13 29.
46. 65 -13 42.
10.93 -13 43.
35.94 -13 33.
01.67 -13 12.

OO ~I—wW [$2 NI NIVIN =N ap) SO ROW NOCOINON Wl

28.0
4.87950

2000.0

1. 4230380 AU
H=13.9, G=0.15

Delta

. 960
. 386
. 226
. 085
967

. 876
. 816
. 186
181
. 815

. 868
. 940
. 025
121
221

. 321
419
. o11
. 595
. 669

131
. 180
. 815
. 836
. 841

. 831
. 806
. 165
. 110
. 640

. 557
. 461
. 353
. 235
107

97
. 830
. 683
. 533
. 381

. 229
.079
. 932
. 189
. 652
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1T
1T

004
970
936
901
864

8217
189
151
111
671

629
987
944
499
454

409
362
314
265
216

165
114
061
008
954

899
843
186
129
671

611
992
491
430
369

307
244
182
120
058

. 996
. 935
. 875
. 816
. 160

S O O

0. 5362668
3.0686567 AU
0. 18335030
5. 38 years
motion V
+3.4 20.4
+4.6 20.3
+5.7 20.1
+6.5 19.9
+6.9 19.7
+6.9 19.5
+6.3 19.4
+5.2 19.4
+3.8 19.5
+2.3 19.6
+0.7 19.7
-0.8 19.8
-2.1 19.9
-3.3 20.0
-4.3 20.0
-5.2 20.1
-5.9 20.1
-6.5 20.1
-7.1 20.1
-7.6 20.1
-8.0 20.1
-8.3 20.0
-8.6 19.9
-8.8 19.8
-9.0 19.7
-9.1 19.6
-9.2 19.5
-9.2 19.3
-9.1 19.2
-8.9 19.2
-8.7 19.2
-8.3 19.2
-7.9 19.1
-7.4 19.1
-6.8 19.0
-6.1 18.9
-5.3 18.9
-4.4 18.7
-3.4 18.6
-2.4 18.5
-1.3 18.3
-0.2 18.2
+1.0 18.0
+2.1 17.8
+3.1 17.6
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1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

H=14.4

2P/Encke

= 2009 July
= 2010 Aug.
186. 49808
334. 56975

11. 78286

RhA.(ZOOO) Decl.

22
22
22
22
22

22
23
23
23
23

23
23
23
23
00

00
00
00
00
00

00
00
00
23
23

23
23
23
23
22

22
22
22
22
22

22
22
23
23
23

23
23
00
00
00

m
16.
23.
31.
39.
48.

96.
05.
13.
22.
30.

38.
45.
92.
99.
05.

.97 +04 15.
.84 +04 55.
6.50 +05 28.
. 14 +05 54.
.35 +06 11.

.13 +06 17
.90 +06 12.
.59 +05 54.
.29 +05 22.
.28 +04 36.

.10 +03 40.
.48 +02 36.
.29 +01 30.
.29 +00 27.
.14 =00 27.

.22 =01 11.
.66 -01 41.
.47 -01 58.
.49 -02 02.
.50 -01 52.

.31 =01 30.
.68 -00 57.
.42 -00 14.
.38 +00 38.
.41 +01 40.

.44 +02 50.
.39 +04 08.
.24 +05 34.
.99 +07 06.
.11 +08 45.

28 -09 16
67 -08 30.
o1 -07 41.
69 -06 49.
09 -05 54.

62 -04 57.
20 -03 59.
13 -02 60.
14 -02 00.
34 -01 01.

26 -00 02.
19 +00 54.
85 +01 49.
32 +02 42.
07 +03 31.

—h~rONOT whNhoIoY—

WN O IO ~NooNOoOHYOS AP OIJO W~JOo1C1W ~NO N G100 NWOoIN oo

28.0
6.5771

2000.0

0.3370010 AU
G=0.15

Delta

141
. 843
925
. 985
. 023

037
.027
995
. 940
. 862

. 164
. 647
. 012
. 361
197

. 022
. 839
. 651
. 461
215

. 096
929
. 180
. 654
. 556

. 489
. 456
. 456
. 487
. 544

. 621
111
. 810
.910
. 007

.097
175
. 239
. 286
315

. 325
. 314
. 283
. 231
159
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1T
4 11

089
085
078
070
061

050
037
023
008
991

972
952
930
906
881

854
826
196
164
130

695
658
619
978
935

490
443
395
344
291

235
178
118
056
991

923
853
180
104
625

. 543
2.45]
2.367
2.214
2.176

D RORRORN NWRWE VWKW WRWKNKW WEKWWK WWKWWE WAhRRR AARAR

S O O

0.8479350
2.2161643 AU
0.29874535
3.30 years

Daily motion V

.14 +4.5 21.5
18 +4.9 21.4
.82 +56.2 21.4
.84 +5.5 21.3
.86 +b.7 21.2
.86 +5.8 21.1
.86 +56.9 21.1
.84  +6.0 21.2
.82 +56.9 21.3
19 +56.9 21.3
15+ 21.4
11 +5.5 214
.66 +5.2 21.3
.08 +4.9 21.3
49 +4.5 21.2
39 +4.0 21.2
21 +3.3 211
12 +2.6 21,0
.04 +1.7 20.8
.22 +0.7 20.7
42 -0.5 20.5

63 -1.8 20.3

83 -3.2 20.1

00 -4.5 19.8

12 -5.6 19.6

16 -6.4 19.3

12 -6.6 19.4

00 -6.3 19.5

82 -5.5 19.7

.4 19.8

9

.0

A

A

a

N

S

3
30 +1.0 20
48 +2.2 20
64 +3.3 20.1
17 +4.3 20.1
90 +5.3 20.1
00 +6.2 20.0
10 +7.0 19.9
20 +7.8 19.8
28 +8.5 19.6
38 +9.2 19.4
47  +9.9 19.2

.6 18.9

Elong.
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Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet P/2002 S1 (Skiff)

Epoch = 2009 July 28.0 1T

T = 2010 Aug. 15.24180 TT

Peri. = 38.05258 e = 0.4175320
Node = 346.84202 2000.0 a= 4.1498849 AU
Incl. = 27.04676 n= 0.11658697

q = 2.4171751 AU P= 8.45 years
ml = 7.3 +5 log(Delta) + 20.0 log(r)

R. A. (2000) Decl. Delta r Variation mi

h m o for T=+1 da
18 19.72 -45 04.6 5.068 4.208 -0.49 -1.0 23.3
18 35.42 -45 00.9 4.988 4.173 -0.50 -1.3 23.2
18 50.94 -44 56.7 4.893 4.138 -0.51 -1.6 23.1
19 06.17 -44 52.5 4.782 4.102 -0.53 -1.9 23.0
19 20.97 -44 48.7 4.657 4.066 -0.54 -2.3 22.8
19 35.23 -44 46.1 4.519 4.030 -0.55 -2.6 22.7
19 48.82 -44 45.5 4.371 3.994 -0.57 -3.0 22.5
20 01.60 -44 47.8 4.214 3.957 -0.59 -3.3 22.4
20 13.42 -44 541  4.050 3.920 -0.61 -3.7 22.2
20 24.10 -45 05.3 3.882 3.883 -0.63 -4.1 22.0
20 33.47 -45 22.5 3.712 3.846 -0.66 -4.5 21.8
20 41.28 -45 46.5 3.543 3.808 -0.69 -4.9 21.7
20 47.30 -46 17.5 3.378 3.771 -0.73 -5.3 21.5
20 51.26 -46 55.5 3.219 3.733 -0.78 -5.6 21.3
20 52.84 -47 39.5 3.071 3.694 -0.83 -5.9 21.1
20 51.78 -48 27.0 2.935 3.656 -0.89 -6.1 20.9
20 47.90 -49 14.5 2.816 3.618 -0.96 -6.2 20.7
20 41.16 -49 56.8 2.717 3.579 -1.02 -6.1 20.5
20 31.87 -50 27.5 2.639 3.541 -1.07 -5.9 20.4
20 20.69 -50 40.8 2.586 3.502 -1.10 -5.6 20.2
20 08.62 -50 31.7 2.558 3.463 -1.11 -5.2 20.1
19 56.93 -49 58.5 2.555 3.424 -1.10 -4.8 20.0
19 46.76 -49 02.3 2.575 3.385 -1.06 -4.4 19.9
19 39.03 -47 47.0 2.617 3.347 -1.01 -4.2 19.9
19 34.22 -46 17.6 2.676 3.308 -0.94 -4.1 19.8
19 32.45 -44 39.0 2.750 3.269 -0.88 -4.2 19.8
19 33.60 -42 55.1 2.835 3.231 -0.82 -4.3 19.7
19 37.40 -41 08.8 2.928 3.193 -0.77 -4.5 19.7
19 43.49 -39 21.5 3.024 3.154 -0.72 -4.7 19.7
19 51.54 -37 33.7 3.122 3.117 -0.68 -4.9 19.6
20 01.24 -35 45.5 3.217 3.079 -0.65 -5.2 19.6
20 12.26 -33 56.5 3.309 3.042 -0.62 -5.5 19.6
20 24.39 -32 06.1 3.394 3.005 -0.59 -5.7 19.5
20 37.39 -30 13.6 3.472 2.969 -0.57 -6.0 19.5
20 51.06 -28 18.5 3.540 2.933 -0.55 -6.3 19.4
21 05.26 -26 20.2 3.598 2.898 -0.54 -6.6 19.3
21 19.85 -24 18.4 3.644 2.863 -0.52 -6.8 19.2
21 34.72 -22 12.7 3.678 2.829 -0.51 -7.1 19.2
21 49.79 -20 03.2 3.700 2.796 -0.50 -7.4 19.1
22 04.96 -17 49.6 3.709 2.764 -0.50 -7.7 19.0
22 20.20 -15 32.1 3.705 2.733 -0.50 -8.0 18.9
22 35.45 -13 10.7 3.688 2.703 -0.50 -8.2 18.8
22 50.68 -10 45.8 3.659 2.673 -0.50 -8.5 18.7
23 05.87 -08 17.3 3.619 2.645 -0.50 -8.8 18.5
23 21.01 -05 45.5 3.567 2.619 -0.51 -9.1 18.4

|
—_
N
~
|

Mot./PA Elong.

16.6/ 90  26.2
16.5/ 90  30.7
16.2/ 90  36.1
15.7/ 90 42.0
15.2/ 90 48.3
14.5/ 91 54.8
13.6/ 92 61.5
12.6/ 94 68.4
11.4/ 97 75.4
10.0/101  82.6
8.6/107  90.0
7.0/117  97.5
5.6/133 105.2
4.7/160 113.0
4.9/193 120.9
6.1/219 128.7
7.8/237 136.1
9.4/250 142.8
10.7/262 147.7
11.5/273 149.7
11.7/285 148.2
11.4/299 143.6
10.8/314 136.9
10.2/331 129.1
10.0/349 120.8
10.5/ 7 112.5
11.4/ 22 104.2
12.8/ 33 96.1
14.3/ 42 88.2
15.9/ 48 80.5
17.4/ 52 73.1
18.8/ 565 65.9
20.1/ 57 58.9
21.3/ 58  52.0
22.3/ 59 45.3
23.2/ 59  38.8
24.0/ 59  32.4
24.7/ 59  26.2
25.3/ 59  20.1
25.9/ 58 14.3
26.3/ 58 8.7
26.6/ 57 4.2
26.9/ 57 5.3
27.2/ 56 10.1
27.3/ 56 15.4



Oh TT
2009/10
Jan. 9
Jan. 19
Jan. 29
Feb. 8
Feb. 18

Feb. 28
Mar. 10
Mar. 20
Mar. 30
Apr. 9

Apr. 19
Apr. 29
May 9
May 19
May 29

June 8
June 18
June 28
July 8
July 18

July 28
Aug. 7
Aug. 17
Aug. 27
Sept. 6

Sept. 16
Sept. 26
Oct. 6
Oct. 16
Oct. 26

Nov. b5
Nov. 15
Nov. 25
Dec. 5
Dec. 15

Dec. 25
Jan. 4
Jan. 14
Jan. 24
Feb. 3

Feb. 13
Feb. 23
Mar. 5
Mar. 15
Mar. 25

Comet
Epoch

Peri.

Node

Incl.

q
€

m1

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

15
15
15
15
15

—_
N ~NIJooo »

—_

24.
29.
33.
36.
39.

41.
41.
41.
40.
317.

34.
30.
26.
21.
16.

12.
08.
06.
04.
03.

03.
05.
07.
10.
15.

20.
26.
33.
41.
49.

9].
06.
16.
25.
35.

45.
94.
04.
13.
22.

31.
38.
45.
o1,
96.

C/2008 FK75

= 2009 July
= 2010 Sept.
80. 38658
218. 25735
61. 16881
4.5130715 AU
1.0024262

.3 +5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.
21 -09°

ol

07 -08
31 -08
80 -07
44 -06

16 -05
86 -04
93 -03
15 -02
17 -00

92 +00
995 +01
10 +02
43 +04
84 +05

99 +06
95 +06
12 +07
25 +07
42 +08

69 +08
06 +08
50 +08
96 +07
37 +07

67 +07
18 +07
63 +07
12 +07
20 +07

16 +07
14 +07
06 +07
61 +08
32 +08

08 +09
80 +10
38 +11
69 +12
62 +13

05 +15
83 +17
85 +19
94 +21
97 +23

06.
38.
03.
22.
34.

38.
36.
2].
13.
99.

23.
42.
9].
08.
10.

04.
48.
21.
45.
01.

08.
10.
06.
99.
49.

39.
29.
21.
16.
14.

17.
26.
42.
06.
38.

20.
12.
15.
29.
99.

32.
21.
20.
29.
46.

~ 00 © G100 O~ SONCIoOOS E ke e oNep) O—=wWO NOOowWwOol O—=00N ORLhWON O~ oOwWwW

28.0

1T

29.32070 TT

2000.0

Delta

123
. 922
112
. 497
. 281

. 069
. 866
671
. 506
. 358

. 236
143
. 081
. 049
. 046

071
119
187
210
. 363

. 463
. 565
. 665
. 159
. 845

919
. 980
. 025
. 054
. 066

. 059
. 034
990
929
. 852

. 159
. 652
. 534
. 407
213

135
995
. 857
123
597

AP OT C1o1o101Oon [N NérarNar] [orNorNarNdpidy] C1o1o101Oon C1o1o101Oon 11101 Oon (2NN dpNar] [orNerNearpNar i |
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r

6. 656
6. 603
6. 550
6. 497
6. 444

. 392

340
288
236
185

135
084
034
985
935

887
838
191
143
697

650
605
999
915
4n

428
385
343
302
262

222
183
145
108
072

036
002
968
935
904

873
844
816
188

. 162

(Lemmon-Siding Spring)

Daily motion
m

+0.49 +2.8
+0.42 +3.5
+0.35 +4.1
+0.26 +4.8
+0.17 +5.6
+0.07 +6.2
-0.03 +6.9
-0.14 +7.4
-0.24 +7.8
-0.33 +7.9
-0.40 +7.9
-0.44 +7.6
-0.47 +7.0
-0.46 +6.3
-0.42 +5.4
-0.36 +4.4
-0.28 +3.4
-0.19 +2.4
-0.08 +1.5
+0.03 +0.8
+0.14 +0.1
+0.24 -0.4
+0.35 -0.7
+0.44 -0.9
+0.53 -1.0
+0.61 -1.0
+0.68 -0.8
+0.75 -0.6
+0.81 -0.2
+0.86 +0.3
+0.90 +0.9
+0.93 +1.6
+0.96 +2.4
+0.97 +3.2
+0.98 +4.2
+0.97 +5.2
+0.96 +6.3
+0.93 +7.4
+0.89 +8.6
+0.84 +9.7
+0.78 +10.9
+0.70 +11.9
+0.61 +12.9
+0.50 +13.7
+0.38 +14.2

=A

—_ el —_ el —_ el —_ el —_ el —_ el —_ el
NNWWhs S oOoriororon C1o1Oo1Oo1 o1 11010101 [daRerNar L N Nool OO —=NW NS Rer B N Noo)
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—_
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Elong.

98.2
67.
16.
85.
95.

104.
114.
124.
133.
142.

151.
157.
159.
155.
148.

140.
131.
122.
113.
104.

95.
817.
18.
1.
63.

96.
49.
43.
37.
33.

29.
28.
28.
30.
34.

39.
44.
90.
96.
62.

69.
15.
81.
817.
93.

—OOWN

OOHOWoe
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

01
01
01
01
02

02
02
02
02
02

03
03
03
03
03

04
04
04
04
04

05
05
05
05
05

05
05
05
06
06

06
05
05
05
05

05
05
05
05
05

05
05
05
05
05

m

41.
44
49.
99.
02.

10.
19.
29.
39.
90.

01.
13.
24.
37.
49.

01.
13.
26.
38.
90.

01.
12.
22.
32.
40.

48.
94.
99.
02.
03.

02.
99.
94.
48.
41.

34.
2].
21.
17.
15.

15.
18.
22.
28.
35.

31P/Schwassmann-Wachmann

= 2009 July 28.0

2000.0

1T

2010 Sept. 30.20803 TT
18. 04934
114. 18808
4.54744
3.4239124 AU

S O O

0.1922444
4.2387975 AU
0.11293799
8.73 years

6.4 +5 log(Delta) + 17.5 log(r (t-60))
RhA.(ZOOO) Decl.

17 +05
12 +06
61 +06
10 +07
84 +08

92 +09
82 +10
43 +11
65 +11
39 +12

98 +13
14 +14
99 +15
06 +16
29 +16

60 +17
91 +18
15 +18
22 +19
03 +19

46 +19
40 +19
12 +20
26 +20
87 +20

36 +20
93 +20
19 +20
15 +20
24 +20

35 +20
49 +20
81 +20
67 +20
61 +20

30 +20
49 +20
83 +20
84 +20
83 +20

92 +21
09 +21
23 +21
17 +22
12 +22

30.
03.
43.
29.
18.

10.
05.
00.
96.
o1.

45.
36.
26.
12.
99.

33.
08.
39.
05.
2].

44,
57,
07.
13
16.

1
1
1
1
0
0

09.
11.
14.
18.

24.
30.
38.
47.
99.

12.
28.
44
00.
15.

© ©o—mwoos
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Delta

3.893 4.
4

4.031

4.168 4.
4.300 4.
4.425 4.

.540 4.
.642 4.
L1314

. 805
. 862

.903
927
. 933
. 923
. 894

. 850
. 189
112
. 620
515

. 396
. 266
121
978
. 824

. 666
. 506
. 349
197
. 054

. 925
. 813
125
. 663
. 629

. 627
. 654
. 109
. 188
. 888

. 004
. 130
. 264
. 400
. 536

WWWwwWw NN N NN NN N NN WWwWwWwww WwhhpH B R S A A ADDS A ADDS

|
—_
NS
(=]
|

Daily motion mi

m

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+1.
+1.
+1.

+1.
+1.
+0.
+0.
+0.

+0.
+0.
+0.
.11
.09

.29
47
.61
11
K]

. 68
Y
.40
.20
.01

.22
A4
.99
)
.89

36
49
61
11
81

89
96
02
07
12

16
19
21
22
23

23
22
21
18
14

09
03
95
86
15

62
4]
30

+3.4 20.3
+4.0 20.3
+4.5 20.4
+4.9 20.4
+5.2 20.5
+5.4 20.5
+5.5 20.5
+5.6 20.5
+5.5 20.5
+5.4 20.5
+5.2 20.5
+4.9 20.5
+4.6 20.5
+4.3 20.4
+3.9 20.4
+3.5 20.3
+3.1 20.3
+2.6 20.2
+2.2 20.1
+1.7 20.0
+1.3 20.0
+0.9 19.9
+0.6 19.8
+0.3 19.6
+0.1 19.5
-0.1 19.4
-0.2 19.3
-0.2 19.1
-0.2 19.0
-0.1 18.9
+0.1 18.8
+0.2 18.7
+0.3 18.6
+0.4 18.5
+0.5 18.4
+0.6 18.4
+0.8 18.4
+1.0 18.4
+1.2 18.4
+1.4 18.5
+1.5 18.5
+1.6 18.6
+1.6 18.7
+1.6 18.7
+1.4 18.8

—_—— O~ N~
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Oh

1T

2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

05
05
05
05
05

05
05
05
05
05

05
05
05
05
06

06
06
06
06
07

07
07
07
07
08

08
08
08
08
08

08
09
09
09
09

09
08
08
08
08

08
08
08
07
07

m

17.
11.
06.
03.
02.

03.
05.
09.
14.
21.

29.
38.
47.
9].
08.

19.
30.
42.
94.
06.

18.
30.
42.
93.
05.

15.
26.
35.
44
92.

98.
03.
06.
07.
07.

03.
9].
49.
39.
28.

18.
09.
01.
97.
96.

9P/Tempel

= 2009 July 28.0

= 2011 Jan. 12.29342
= 178. 92929

= 68.92579 2000.0
= 10. 52398

1.5094097 AU

1T
1T

S O O

5168566
1241444 AU
17848734

0.
3.
0.
5.52 years

8.4+ 5 logDelta) + 17.5 log(r(t-20))
RhA.(ZOOO) Decl.

79 +27°

35 +2]
o1 +2]
o1 +26
38 +26

09 +26
93 +26
93 +21
95 +21
60 +27

33 +21
00 +27
46 +21
98 +21
27 +21

40 +27
88 +21
64 +2]
96 +27
98 +21

61 +27
5] +26
37 +26
93 +26
14 +26

92 +25
13 +25
65 +25
34 +25
00 +25

43 +25
42 +25
69 +25
97 +26
01 +27

62 +28
16 +29
63 +30
15 +31
99 +32

40 +32
10 +33
96 +33
94 +32
08 +32

06.
03.
00.
96.
99.

99.
97.
01.
06.
12.

19.
25.
30.
34.
36.

36.
34.
30.
23.
14.

02.
49.
34.
18.
03.

47.
34.
23.
16.
14.

20.
33.
9].
32.
17.

12.
14.
18.
18.
08.

43.
02.
05.
94.
33.

—© —= 0000

~NCiILwhAN
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Delta

.9589 4
.660 4
154 4

993

121
. 263
. 398
. 928
. 648

157
. 853
. 932
995
. 040

. 065
071
. 058
. 025
972

.900
. 810
. 103
518
. 439

. 285
119
. 943
. 159
910

. 3178
187
.000
. 823
. 660

.014
. 392
. 296
. 230
195

.190
212
. 256
317
. 391

NNNNN NNNNN NN WWW WWWhh A DDS ool [S I g S A B i S A WWWwwWw

- 130 -

.867 4.

PR WE  WWWWKW WKRWWE WWKWKW WWWWW WARAR AREAARAE AARAL A

r

479
. 459
. 439
418
396

374
351
321
302
271

251
224
196
168
139

109
078
047
015
982

948
913
818
841
804

166
128
688
648
607

965
922
478
434
388

342
295
247
199
149

099
048
996
. 943
. 890

Daily
m
-0.64
-0.48
-0. 30
-0. 11
+0. 07

+0.24
+0. 40
+0. 54
+0. 67/
+0. 77

+0. 87
+0. 95
+1. 01
+1.07
+1. 11

+1.15
+1.18
+1.19
+1.20
+1.20

+1.20
+1.18
+1.16
+1.12
+1.08

+1.02
+0. 95
+0. 87
+0. 7]
+0. 64

+0. 50
+0. 33
+0.13
-0.10
-0.34

-0. 59
-0. 81
-0.99
-1.08
-1.06

-0.93
0.7
-0.44
-0.15
+0. 15

motion mil
-0.3 22.6
-0.4 22.6
-0.3 22.7
-0.2 22.7

0.0 22.7
+0.2 22.8
+0.4 22.8
+0.5 22.8
+0.6 22.9
+0.6 22.9
+0.6 22.9
+0.5 22.9
+0.4 22.9
+0.2 22.8

0.0 22.8
-0.2 22.8
-0.5 22.7
-0.7 22.7
-0.9 22.6
-1.1 22.5
-1.3 22.4
-1.5 22.3
-1.6 22.2
-1.6 22.1
-1.5 21.9
-1.4 21.8
-1.1 21.6
-0.7 21.5
-0.2 21.3
+0.5 21.1
+1.4 20.9
+2.4 20.7
+3.4 20.4
+4.5 20.2
+5.5 20.0
+6.2 19.8
+6.4 19.6
+6.0 19.4
+5.0 19.2
+3.6 19.1
+1.9 18.9
+0.3 18.8
-1.1 18.8
-2.2 18.7
-3.0 18.6
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Comet C/2008 S3 (Boattini)
Epoch = 2009 July 28.0 1T

T = 2011 June 1.94328 TT
Peri. = 39.68818

Node = 54.92336 2000.0
Incl. = 162.72132

q = 8.0242811 AU

e = 1.0082661

ml = 6.4 +5 log(Delta) + 7.5 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.

2009/10 h m o m : °

Jan. 9 03 44.54 +17 15.2 8.936 9.58 -0.45 -0.4 18.5 129.0
Jan. 19 03 40.01 +17 11.0 9.055 9.554 -0.37 -0.2 18.5 117.8
Jan. 29 03 36.29 +17 09.1 9.191 9.522 -0.29 +0.1 18.6 106.8
Feb. 8 03 33.40 +17 09.7 9.337 9.491 -0.21 +0.3 18.6 96.0
Feb. 18 03 31.34 +17 12.8 9.488 9.460 -0.13 +0.5 18.6 85.4
Feb. 28 03 30.08 +17 18.2 9.636 9.429 -0.05 +0.8 18.6 /5.1
Mar. 10 03 29.54 +17 25.9 9.776 9.398 +0.01 +1.0 18.6 65.0
Mar. 20 03 29.65 +17 35.6 9.903 9.368 +0.0/ +1.1 18.7 55.1
Mar. 30 03 30.34 +17 46.9 10.013 9.338 +0.12 +1.3 18.7 45.4
Apr. 9 03 31.50 +17 59.6 10.102 9.308 +0.15 +1.4 18.7 35.8
Apr. 19 03 33.04 +18 13.3 10.167 9.278 +0.18 +1.4 18.7 26.4
Apr. 29 03 34.88 +18 27.7 10.206 9.249 +0.20 +1.5 18.7 17.2
May 9 03 36.91 +18 42.5 10.219 9.220 +0.21 +1.5 18.7 8.0
May 19 03 39.04 +18 57.5 10.203 9.191 +0.21 +1.5 18.7 1.2
May 29 03 41.18 +19 12.3 10.158 9.163 +0.21 +1.4 18.6 10.2
June 8 03 43.23 +19 26.7 10.086 9.134 +0.19 +1.4 18.6 19.2
June 18 03 45.10 +19 40.6 9.988 9.106 +0.16 +1.3 18.6 28.3
June 28 03 46.70 +19 53.6 9.865 9.07/78 +0.12 +1.2 18.6 37.4
July 8 03 47.91 +20 05.6 9.719 9.051 +0.07 +1.1 18.5 46.6
July 18 03 48.65 +20 16.3 9.553 9.024 +0.02 +0.9 18.5 56.0
July 28 03 48.82 +20 25.6 9.371 8.997 -0.05 +0.8 18.4 65.4
Aug. 7 03 48.32 +20 33.3 9.177 8.970 -0.13 +0.6 18.4 /5.1
Aug. 17 03 47.05 +20 38.9 8.976 8.944 -0.21 +0.3 18.3 85.0
Aug. 27 03 44.94 +20 42.4 8.772 8.918 -0.30 +0.1 18.2 95.1
Sept. 6 03 41.94 +20 43.2 8.571 8.892 -0.39 -0.2 18.2 105.4
Sept.16 03 37.99 +20 41.2 8.379 8.867 -0.49 -0.5 18.1 116.0
Sept.26 03 33.11 +20 36.1 8.202 8.841 -0.58 -0.9 18.1 126.9
Oct. 6 03 27.35+20 27.5 8.047 8.817 -0.65 -1.2 18.0 138.1
Oct. 16 03 20.82 +20 15.4 7.918 8.792 -0.72 -1.5 18.0 149.5
Oct. 26 03 13.66 +20 00.0 7.821 8.768 -0.76 -1.8 17.9 161.1
Nov. 5 03 06.11 +19 41.6 7.760 8.744 -0.77 -2.1 171.9 172.]
Nov. 15 02 58.40 +19 20.8 7.735 8.720 -0.76 -2.2 17.9 1]4.6
Nov. 25 02 50.79 +18 58.6 7.748 8.697 -0.72 -2.3 17.9 163.0
Dec. 5 02 43.56 +18 36.1 7.798 8.674 -0.66 -2.2 17.9 151.2
Dec. 15 02 36.91 +18 14.4 7.880 8.652 -0.59 -2.0 17.9 139.5
Dec. 25 02 31.03 +17 54.6 7.991 8.630 -0.50 -1.7 17.9 127.9
Jan. 4 02 26.03 +17 37.7 8.124 8.608 -0.41 -1.3 18.0 116.5
Jan. 14 02 21.96 +17 24.3 8.274 8.586 -0.31 -0.9 18.0 105.3
Jan. 24 02 18.85 +17 14.9 8.433 8.565 -0.22 -0.5 18.0 94.4
Feb. 3 02 16.66 +17 09.6 8.595 8.544 -0.13 -0.1 18.1 83.8
Feb. 13 02 15.33 +17 08.5 8.754 8.524 -0.06 +0.3 18.1 /3.3
Feb. 23 02 14.78 +17 11.2 8.905 8.504 +0.01 +0.6 18.1 63.2
Mar. 5 02 14.91 +17 17.6 9.041 8.484 +0.0/ +1.0 18.1 53.2
Mar. 15 02 15.62 +17 27.1 9.159 8.465 +0.12 +1.2 18.2 43.5
Mar. 25 02 16.81 +17 39.4 9.255 8.446 +0.16 +1.5 18.2 33.9
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Sept.
Sept.
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Oct.
Oct.
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Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

11 05.06 +00 41
11 02 44 +00 36.

10
10
10

10
10
10
10
10

10
10
10
10
10

—_ —_ —_

wWwWwwww wWwWwwww wWwwnrhNN NN ——

—_

m

98.
93.
46.

40.
33.
26.
21.
16.

14.
12.
12.
14.
17.

21.
26.
32.
39.
47.

99.
04.
13.
22.
32.

42.
92.
02.
13.
23.

33.
42.
92.
01.
10.

18.
25.
31.
35.
39.

40.
40.
38.
34.
2].

213P/Van Ness

= 2009 July

= 2011 June
3.19131

312. 69321
10. 24060
2.1238928

28.0
15. 88956

2000.0
AU

1T
1T

S O O

5.4 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

39 +00 41.
09 +00 55.
85 +01 17

06 +01 44.
22 +02 15.
82 +02 4].
27 +03 17
94 +03 42.

03 +04 02.
64 +04 14.
18 +04 19.
36 +04 16
29 +04 05.

43 +03 46.
64 +03 20.
18 +02 48.
13 +02 09.
37 +01 24.

99 +00 35.
31 -00 19.
44 -01 18.
90 -02 21.
63 -03 27.

o/ -04 37.
65 -05 48.
81 -07 02.
00 -08 17
14 -09 33.

16 -10 50.
98 -12 06.
o1 -13 22.
63 -14 37.
22 -15 50.

13 -17 01.
19 -18 09.
21 -19 14,
98 -20 14.
27 -21 08.

87 -21 55.
98 -22 34.
30 -23 02.
03 -23 17
95 -23 18.

— OC1I~JooN

NP~ OOwW OWhAh IO

DHDOCILWIO COoIToOHNO O RN JOT

O~d—=— O W — N OO0 OO~~~ —

Delta

. 630

129
. 843
. 968
.099
. 232

. 363
. 489
. 607
114
. 809

. 889
. 954
. 002
. 032
. 044

. 037
.010
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.900
. 818

v
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154
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m
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.29
A4
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.61
.69
.16
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.97
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.01
.02
.02
.01
.00

.98
.95
.91
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.19
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.60
.48
.33
.16

.03
.23
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.61
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0. 15554953
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2009/10

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 27P/Crommelin [Orbit 2]
Epoch = 2009 July 28.0 1T

T = 2011 Aug. 4.06445 TT
Peri. = 195.99824
Node = 250.68842 2000.0
Incl. = 28.97176
a = 0.7471248 AU
H =150, G=0.15
RhA.(ZOOO) Decl. Delta r
m o
19 09.40 -05 42.8 9.480 8.543
19 14.13 -05 29.4 9.410 8.487
19 18.78 =05 12.7 9.314 8.431
19 23.27 -04 52.9 9.194 8.374
19 27.50 -04 30.2 9.052 8.317
19 31.39 -04 05.1 8.890 8.260
19 34.84 -03 37.7 8.709 8.202
19 37.77 -03 08.7 8.514 8.144
19 40.10 -02 38.5 8.308 8.085
19 41.74 -02 07.6 8.094 8.026
19 42.63 -01 36.8 7.877 7.967
19 42.72 -01 06.8 7.661 7.908
19 41.95 -00 38.4 7.450 7.848
19 40.33 -00 12.3 7.249 17.787
19 37.86 +00 10.5 7.063 7.726
19 34.60 +00 29.2 6.895 7.665
19 30.65 +00 42.9 6.749 7.604
19 26.13 +00 51.2 6.629 7.542
19 21.24 +00 53.7 6.536 7.479
19 16.18 +00 50.1 6.472 7.416
19 11.17 +00 40.8 6.437 7.353
19 06.45 +00 26.3 6.430 7.289
19 02.24 +00 07.3 6.448 7.225
18 58.71 -00 15.0 6.489 7.161
18 56.01 -00 39.6 6.549 7.095
18 54.22 -01 05.4 6.624 7.030
18 53.42 -01 31.1 6.709 6.964
18 53.61 -01 55.8 6.798 6.897
18 54.76 -02 18.5 6.889 6.830
18 56.85 -02 38.5 6.975 6.763
18 59.79 -02 55.1 7.054 6.695
19 03.52 -03 07.8 7.120 6.626
19 07.94 -03 16.0 7.172 6.557
19 12.96 -03 19.5 7.206 6.488
19 18.48 -03 18.1 7.220 6.418
19 24.40 -03 11.4 7.212 6.347
19 30.62 -02 59.6 7.182 6.276
19 37.04 -02 42.5 7.127 6.204
19 43.56 -02 20.2 7.049 6.131
19 50.07 -01 52.9 6.948 6.058
19 56.49 -01 20.6 6.824 5.984
20 02.70 -00 43.6 6.678 5.910
20 08.60 -00 02.3 6.513 5.835
20 14.09 +00 43.1 6.330 5.760
20 19.06 +01 32.1 6.133 5.683

|
—_
wW
w
|

S O O

0.9184035
9.1563340 AU
0. 03557309
27.71 years

Daily motion

m

+0.
+0.
+0.
+0.
+0.

+0.
+0.
+0.
+0.
+0.

.01
.08
.16
.25
.33

.40
.45
.49
.01
.50
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.42
)
.21
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.08
.02
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.29

.37
.44
.50
)
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.62
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.62
.99
)
.50
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4]
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23.
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23.
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23.
23.

23.
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23.
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23.
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23.
23.

23.
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23.
23.
23.
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23.

23.
23.
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16.
19.
24,
32.
39.

48.
96.
65.
13.
82.

91.
100.
109.
118.
127.

136.
144.
152.
156.
156.

152.
145.
137.
128.
119.

109.
100.
91.
82.
13.

65.
96.
48.
40.
33.

26.
21,
18.
19.
23.

29.
43.

o1,
99.
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2009/10
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Jan.
Jan.
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Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
18

28
10
20
30

9

19
29

9
19
29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet 27P/Crommelin [Orbit 1]
Epoch = 2009 July 28.0 TT
T = 2011 Aug. 4.07364 TT
Peri. = 195.99962

Node = 250.68797 2000.0
Incl. = 28.97162

a = 0.7471305 AU

15.0, G=0.15

RhA.(ZOOO) Decl. Delta r

m o

19 09.41 -05 42.7 9.480 8.543
19 14.13 -05 29.3 9.410 8.487
19 18.78 -05 12.6 9.314 8.431
19 23.27 -04 52.8 9.194 8.374
19 27.50 -04 30.2 9.052 8.317
19 31.39 -04 05.0 8.890 8.260
19 34.84 -03 37.7 8.709 8.202
19 37.77 -03 08.7 8.514 8.144
19 40.10 -02 38.4 8.308 8.085
19 41.74 -02 07.6 8.094 8.026
19 42.63 -01 36.8 7.877 7.967
19 42.72 -01 06.8 7.661 7.908
19 41.96 -00 38.3 7.450 7.848
19 40.34 -00 12.3 7.249 7.787
19 37.87 +00 10.5 7.063 7.726
19 34.61 +00 29.2 6.895 7.665
19 30.65 +00 43.0 6.750 7.604
19 26.14 +00 51.3 6.629 7.542
19 21.24 +00 53.7 6.537 7.479
19 16.18 +00 50.1 6.472 7.416
19 11.17 +00 40.8 6.437 7.353
19 06.46 +00 26.3 6.430 7.289
19 02.24 +00 07.4 6.448 7.225
18 58.71 -00 15.0 6.490 7.161
18 56.01 -00 39.6 6.550 7.096
18 54.23 -01 05.3 6.624 7.030
18 53.42 -01 31.1 6.709 6.964
18 53.61 -01 55.8 6.798 6.897
18 54.77 -02 18.5 6.889 6.830
18 56.85 -02 38.5 6.975 6.763
18 59.80 -02 55.1 7.054 6.695
19 03.52 -03 07.8 7.120 6.626
19 07.94 -03 16.0 7.172 6.557
19 12.96 -03 19.5 7.206 6.488
19 18.48 -03 18.0 7.220 6.418
19 24.40 -03 11.4 7.212 6.347
19 30.62 -02 59.6 7.182 6.276
19 37.04 -02 42.5 7.127 6.204
19 43.56 -02 20.2 7.049 6.131
19 50.07 -01 52.8 6.948 6.058
19 56.49 -01 20.5 6.824 5.985
20 02.70 -00 43.6 6.678 5.910
20 08.60 -00 02.3 6.513 5.835
20 14.09 +00 43.1 6.331 5.760
20 19.06 +01 32.1 6.133 5.683
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0.9184029
9.1563371 AU
0. 03557308
27.71 years

Daily motion

m
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.25
.33

.40
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.42
)
.21
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.37
.44
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)
.99

.62
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.62
.99
)
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Apr.
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May
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Aug.
Aug.
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Sep{.

Sept.
Sept.

Oct.
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Oct.

Nov.
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Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

9
19
29

8
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28
10
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30
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29

9
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29

8
18
28

8
18

28
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

)
15
25

Comet

Epoch

Peri.
Node
Incl.

q
€

m1

h

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
21
21
21

21
21
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21

21
21
21
21
21

21
21
21
21
21

m

37.
38.
40.
42.
44,

46.
48.
o1,
93.
94.

96.
9].
98.
98.
97.

96.
94.
o1,
47.
43.

38.
32.
26.
19.
12.

06.
00.
94.
49.
45.

42.
39.
38.
37.
317.

38.
39.
41.
43.
45.

48.
90.
93.
99.
97.

C/2006 S3 (LONEOS)

= 2009 July 28.0

= 2012 Apr. 16.94818
= 140. 03202

= 38.31949  2000.0
= 166. 02731

= 5.1376502 AU

= 1.0002652

45+ 5 log(Delta) +
R. A. (2000) Decl.

20 +02
49 +02
15 +02
10 +02
24 +03

90 +03
19 +03
00 +03
08 +04
91 +04

43 +04
99 +05
17 +05
24 +05
66 +05

38 +06
34 +06
51 +06
86 +06
43 +05

2] +05
48 +05
21 +04
63 +04
97 +03

44 +03
26 +02
62 +01
6/ +01
52 +00

25 +00
86 -00
35 -00
65 -01
10 -01

42 -01
11 -01
45 -01
99 -01
89 -01

36 -00
87 -00
30 -00
95 -00
50 +00

34.
36.
42.
o1,
03.

18.
34.
92.
11.
31.

90.
09.
2].
42.
99.

05.
11.
12.
09.
99.

44
23.
96.
25.
49.

10.
30.
90.
12.
36.

04.
23.
46.
04.
16.

24.
21.
25.
19.
09.

97.
41.
23.
04.
15.
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8
8

elta

. 382
. 461
.018
. b1
1Y)

535
. 485
. 406
. 299
167

.010
. 833
. 637
. 428
. 208

. 984
. 159
. 940
. 331
139

. 968
. 823
. 109
. 627
. 580

. 968
. 589
. 641
119
. 818

932
. 055
. 181
. 304
419

519
. 602
. 663
. 699
. 108

. 689
. 641
. 564
. 460
. 329
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7.5 log(r)

834
180
121
673
619

966
912
459
405
352

299
245
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032
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926
813
820

167
114
661
609
996

904
451
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627
o/l

9271

Daily
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16. 13105 TT

2012 Sept.

Epoch = 2009 July 28.0

Comet 158P/Kowal-LINEAR
T
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