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Comet 29P/Schwassmann-Wachnmann
Epoch 2004 July 14.0 TT = JDT 2453200.5

T 2004 July 10.82749 TT Sato

g 5.7235773 (2000. 0) P Q

n 0.06726259 Peri.  48.95625 +0. 99214596 -0. 03564065

a 5.9880715 Node 312.71549 -0. 02848459 +0. 86898888

e 0.0441702 Incl. 9. 39208 +0. 12179911 +0. 49354642

P 14.65

From 12105 observations 1902 Mar. 5-2009 Dec. 30, mean residual 07.72.

Comet C/2009 04 (Hill)
Epoch 2010 Jan. 4.0 TT = JDT 2455200. 5

T 2010 Jan. 1.27948 TT Sato

a 2.5638150 (2000. 0) P Q

z -0.0003749 Peri. 223.73142 +0. 70847600 -0. 69505890
+/-0. 0000072 Node  172.93900 +0. 12812019 +0. 29707341
e 1.0009613 Incl.  95.83017 -0. 69400791 -0. 65470644

From 745 observations 2009 July 30-Dec. 12, mean residual 0”.52.

Comet 118P/Shoemaker-Levy
Epoch 2010 Jan. 4.0 TT = JDT 2455200.5

T 2010 Jan. 2.30643 TT Sato

g 1.9839212 (2000. 0) P Q

n 0.15284610 Peri. 302.14381 -0. 07330147 -0. 99485664

a 3.4644408 Node 151.80688 +0. 95760193 -0. 08979242

e 0.4273474 Incl. 8.50936 +0. 27861341 +0. 04687836

P 6.45

From 1123 observations 1995 June 22-2009 Dec. 28, mean residual 07.73.

gravitational parameters Al = +0.23 +/- 0.02, A2 = -0.1810 +/- 0. 0006

Comet /2009 T3 (LINEAR)

Epoch 2010 Jan. 4.0 TT = JDT 2455200.5

T 2010 Jan. 12.07075 TT

a 2.2810733

z +0.0003392 Peri
+/-0. 0000426 Node
e 0.9992263 Incl

(2000. 0)
32. 45254
60. 09278

148. 74105

P
+0. 81835346
+0. 35051199
+0. 456545468

Sato

Q
+0. 35773198
-0.93091516
+0. 07365324

From 344 observations 2009 Oct. 14-2010 Jan. 9, mean residual 0”.54

Comet 82P/Gehrels

Epoch 2010 Jan. 4.0 TT = JDT 2455200.5

T 2010 Jan. 12.08181 TT

aq 3.6333757

n 0.11703390 Peri
a 4.1393129 Node
e 0.1222273 Incl.
P 8.42

F

(2000. 0)

226. 26865

239. 50877
1.12610

Comet P/2009 T2 (La Sagra)

Epoch 2010 Jan. 4.0 TT = JDT 2455200.5

T 2010 Jan. 12.84445 TT

a 1.7547422 (2000. 0)

n 0.04707741 Peri. 215.47263
a 71.5961647 Node 215.98562
e 0.7689963 Incl. 28.10644
P 20.94

From 785 observations 2009 Sept

Comet 224P/L INEAR-NEAT

Epoch 2010 Feb. 13.0 TT = JDT 2455240.5

T 2010 Jan. 31.83441 TT

a 1.9895940

n 0.15658702 Peri
a 3.4090410 Node
e 0.4163772 Incl.
P 6.29

F

(2000. 0)
16. 09316
40. 52851
13. 43609

rom 93 observations 2003 Nov. 20-2009 Nov. 11

-5-

18-2010 Jan

P
-0.27178076
+0. 88849999
+0. 36973368

P
+0. 35820643
+0. 92780165
+0. 10427014

P
+0. 565609512
+0. 73523707
+0. 38896767

Sato

Q
-0. 96221017
-0. 24412241
-0.12064753

rom 98 observations 1975 Oct. 27-2002 Mar. 8, mean residual 0”. 71

Sato

Q
-0.89166183
+0. 37307218
-0. 25642998

12, mean residual 0”.43.

Sato

Q
-0.81796712
+0. 39762167
+0. 41572443

mean residual 0”.56.



Comet G/2009 K2 (Catalina)

Epoch 2010 Feb. 13.0 TT = JDT 2455240.5

T 2010 Feb. 7.52007 TT
a 3.2461649
z +0.0006506
+/-0. 0000049
e 0.9978880

Peri.
Node
Incl.

From 588 observations 2009 May 18-Nov. 6, mean residual

Comet 203P/Korlevic

Epoch 2010 Feb. 13.0 TT = JDT 2455240.5

T 2010 Feb. 8.20880 TT

(2000. 0)
147.70119
123. 80559
66. 82124

a 3.1821340 (2000. 0)

n 0.09841071 Peri. 15454571
a 4.6463059 Node  290.56476
e 0.3151260 Incl. 2.97583
P 10.02

F

P
+0. 29553335
-0. 94715343
+0. 12474138

P
+0. 08469213
+0. 90508107
+0. 41671993

Sato

Q
+0. 57374220
+0. 07156500
-0. 81590339
0”.57.

Sato

Q
-0. 99522090
+0. 09723969
-0. 00893268

rom 478 observations 1999 Nov. 3-2010 Jan. 3, mean residual 0. 69.

Comet G/2009 P2 (Boattini)

Epoch 2010 Feb. 13.0 TT = JDT 2455240.5

T 2010 Feb. 10.84238 TT

a 6.5439079

z -0.0002762 Peri
+/-0. 0000122 Node
e 1.0018072 Incl.

From 328 observations 2008 Oct. 1-2009 Dec. 19, mean residual 0”.63

Comet 149P/Muel ler

Epoch 2010 Feb. 13.0 TT = JDT 2455240.5

T 2010 Feb. 19.19767 TT

9.03

a 2.6509188

n 0.10919573 Peri
a 4.3350982 Node
e 0.3884986 Incl.
P

F

Comet 157P/Tritton

Epoch 2010 Feb. 13.0 TT = JDT 2455240.5

T 2010 Feb. 20.52694 TT

(2000. 0)
16. 08586
60. 39181

163. 45511

(2000. 0)
43. 76439
145. 26569
29. 734817

a 1.3601569 (2000. 0)

n 0.15655100 Peri. 148.74329
a 3.4095638 Node  300. 10822
e 0.6010760 Incl. 1.27740
P 6.30

F

P
+0. 92777924
-0. 33991198
+0. 16390103

P
-0. 93571383
-0. 21179750
+0. 28210185

P
+0. 01642765
+0. 88922918
+0. 45716692

Sato

Q
-0. 27915653
-0. 90600375
-0. 31816479

Sato

Q
+0. 21113300
-0. 97689596
-0. 03312297

rom 90 observations 1992 Apr. 29-2001 June 28, mean residual 07.75

Sato

Q
-0. 99384195
+0. 06463291
-0. 09000428

rom 705 observations 1978 Feb. 11-2010 Jan. 8, mean residual 0”.82.
gravitational parameters A1 = +0.78 +/- 0.05, A2 = —0.0005 +/- 0. 0001

Comet 126P/IRAS

Epoch 2010 Feb. 13.0 TT = JDT 2455240.5

T 2010 Feb. 22.66409 TT

a 1.7134066

n 0.07343846 Peri
a 5.6474668 Node
e 0.6966062 Incl.
P 13.42

F

rom 260 observations 1983 June 30-2009 Dec. 7, mean residual 0. 85.

(2000. 0)
356. 713024
357. 76069
45. 83025

P
+0. 99605676
-0. 05595250
-0. 06884948

Sato

Q
+0. 08417510
+0. 35086365
+0. 93263565

Non-

Non-

gravitational parameters Al = +0.02 +/- 0.05, A2 = —-0.0655 +/- 0. 0001



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

T 2010 Feb. 22.70075 TT Sato

g 1.5980596 (2000. 0) P Q

n 0.15351139 Peri.  41.79329 -0. 99858476 -0. 03598459

a 3.4544241 Node 136.09720 +0. 01950426 -0. 93282188

e 0.5373876 Incl. 3.23744 +0. 04947797 -0. 35853653

P 6.42

From 2227 observations 1995 Jan. 2-2009 Dec. 30, mean residual 0”.66. Non-

gravitational parameters A1 = +0.09 +/- 0.04, A2 = -0.0103 +/- 0. 0001

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

T 2010 Feb. 25.22714 1T Sato

g 0.9857089 (2000. 0) P Q

n 0.17982443 Peri. 0.69139 +0. 44853732 +0. 89046671
a 3.1086387 Node 295.96102 -0. 82042147 +0. 37616467
e 0.6829130 Incl. 4.89393 -0. 35457423 +0. 25606479
P 5.48

From 42 observations 2004 Sept. 2-Nov. 9, mean residual 0. 63

Comet 65P/Gunn
Epoch 2010 Feb. 13.0 TT = JDT 2455240.5

T 2010 Mar. 2.13685 TT Sato

a 2.4403628 (2000. 0) P Q

n 0.14517152 Peri. 196.63693 -0. 09163568 +0. 98159067

a 3.5854894 Node 68. 35621 -0. 89186104 -0. 00604690

e 0.3193780 Incl. 10. 38666 -0. 44292977 -0. 19090099

P 6.79

From 2548 observations 1982 Apr. 20-2009 Aug. 25, mean residual 0”.75. Non-

gravitational parameters A1 = +1.95 +/- 0.02, A2 = +0.2745 +/- 0. 0008.

Comet 219P/LINEAR
Epoch 2010 Mar. 25.0 TT = JDT 2455280.5

T 2010 Mar. 5.71627 TT Sato

g 2.3643320 (2000. 0) P Q

n 0.14100549 Peri. 107.76021 +0. 91747422 +0. 36621610
a 3.6557686 Node 231.05135 -0. 39620464 +0. 87614643
e 0.3532599 Incl. 11. 52088 +0. 03553777 +0. 31345366
P 6.99

From 298 observations 2002 June 5-2009 Dec. 26, mean residual 0”.71.

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

T 2010 Mar. 8.42267 TT Sato

g 1.2330702 (2000. 0) P Q

n 0.18479703 Peri. 356.30646 +0. 88277474 -0. 40266350

a 3.0526198 Node 31. 24009 +0. 44210422 +0. 53777761

e 0.5960617 Incl. 27.81677 +0. 15891073 +0. 74071408

P 5.33

From 1268 observations 1990 Mar. 23-2009 Nov. 10, mean residual 0”.40.

Comet C/2009 U3 (Hill)
Epoch 2010 Mar. 25.0 TT = JDT 2455280.5

T 2010 Mar. 20.25435 TT Sato

a 1.4144323 (2000. 0) P Q

z +0.0059330 Peri.  77.70145 -0. 32485932 -0. 73793598
+/-0. 0000182 Node  49.32223 +0. 21071087 -0. 66621306
e 0.9916082 Incl.  51.26005 +0. 92199097 -0. 10775273

From 363 observations 2009 Oct. 21-2010 Jan. 7, mean residual 0. 66.

Comet G/2009 02 (Catalina)
Epoch 2010 Mar. 25.0 TT = JDT 2455280.5

T 2010 Mar. 24.40705 TT Sato

a 0.6953674 (2000. 0) P Q

z +0.0036341 Peri. 133.40705 -0. 61482384 -0. 30747256
+/-0. 0000087 Node  310.23083 +0. 07370429 +0. 89444104
e 0.9974730 Incl. 107.95714 +0. 78521292 -0. 32470888

From 189 observations 2009 July 27-2010 Jan. 25, mean residual 0”. 66
-7



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

T 2010 Mar. 26.11570 TT

a 2.1786377 (2000. 0) P

n 0.11570246 Peri. 308.44875 +0. 92933329
a 4.1710076 Node 67. 32364 +0. 35513145
e 0.4776711 Incl. 17. 38642 -0.10110042
P 8.52

From 100 observations 2001 Aug. 19-2002 Feb. 1,

Comet 94P/Russel |

Epoch 2010 Mar. 25.0 TT = JDT 2455280.5

T 2010 Mar. 29.74688 TT

q 2.2402723 (2000. 0) p

n 0.14940066 Peri. 92.84355 -0. 95460528

a 3.5175021 Node 70. 91561 +0. 21207019

e 0.3631070 Incl. 6. 18229 +0. 20917693

P 6.60

From 318 observations 1984 Mar. 2-2009 Dec. 25, mean residual 0”.67

Sato

Q
-0. 24560270
+0. 79897923
+0. 54891848

mean residual 0”.74

Sato

Q
-0. 27994822
-0. 87865788
-0. 38676780

Non-

gravitational parameters A1 = -0.05 +/- 0.02, A2 = +0.0024 +/- 0:0002.

Comet P/2009 Y2 (Kowalski)

Epoch 2010 Mar. 25.0 TT = JDT 2455280.5

T 2010 Mar. 30.68466 TT

Sato

Q
-0. 83085110
+0. 43154129
-0. 35136670

a 2.3392680 (2000. 0) P

n 0.05944462 Peri. 171.95619 +0. 25577018

a 6.5022104 Node 262.12614 +0. 85687695

e 0.6402350 Incl. 29.92982 +0. 44759748

P 16.58

From 123 observations 2009 Dec. 20-2010 Jan. 24, mean residual 0”.55.

Comet P/2010 A3 (Hill)

Epoch 2010 Mar. 25.0 TT = JDT 2455280.5

T 2010 Apr. 3.68328 TT

Sato

Q
-0. 93746262
-0. 34214561
+0. 06403291

g 1.6218266 (2000. 0) P

n 0.06614522 Peri. 41.28261 -0. 25708896

a 6.0553196 Node 64. 82909 +0. 80459186

e 0.7321650 Incl. 15. 02790 +0. 53529171

P 14.90

From 125 observations 2009 Oct. 14-2010 Jan. 25, mean residual 0”.51

Comet P/2010 A5 (LINEAR)

T 2010 Apr. 19.4551 TT
1.710380

n 0.0876039 Peri
a 5.020964 Node
e 0.659352 Incl.
P

F

o

11.3

rom 104 observations 2010 Jan. 14-26, mean residual 0”.

Comet 30P/Reinmuth

(2000. 0) P

306. 8393 -0. 7069583

271. 8451 -0. 6125996
5. 7809 -0. 35634567

Epoch 2010 May 4.0 TT = JDT 2455320.5

T 2010 Apr. 19.54750 TT

g 1.8840753 (2000. 0) P

n 0.13432185 Peri. 13. 20645 -0. 67951055

a 3.7760547 Node 119. 75453 +0. 65963387

e 0.5010466 Incl. 8.12224 +0. 32116750

P 7.34

From 1560 observations 1957 Sept. 20-2009 Dec. 28, mean residual 0. 75.

Sato

Q
+0. 7001811
-0.6767253
-0. 2275729

54.

Sato

Q
-0. 72333971
-0. 67553126
-0. 14295862

Non-

gravitational parameters A1 = +0.16 +/- 0.01, A2 = -0.0114 +/- 0. 0001

Comet G/2007 V053 (Spacewatch)
Epoch 2010 May 4.0 TT = JDT 2455320.5

T 2010 Apr. 26.49504 TT

a 4.8426517

z +0.0000523 Peri
+/-0. 0000016 Node
e 0.9997465 Incl.

(2000. 0) P
15. 02942 +0. 08637710
59. 73681 -0. 155658490
86. 99028 +0. 98403879

Sato

Q
-0. 49858216
-0. 86189218
-0. 09250786

From 251 observations 2007 Oct. 20-2009 Dec. 26, mean residual 0”.55.

8



Comet G/2009 K5 (McNaught)
Epoch 2010 May 4.0 TT = JDT 2455320.5

T 2010 Apr. 30.02391 TT Sato

a 1.4224039 (2000. 0) P Q

z -0.0005971 Peri.  66.17258 -0. 29951016 +0. 09770209
+/-0. 0000021 Node  257.85587 -0. 67324823 +0. 68320093
e 1.0008493 Incl. 103. 87946 +0. 67604030 +0. 72366483

From 178 observations 2009 May 27-2010 Jan. 28, mean residual 0. 41.

Comet G/2009 W2 (Boattini)
Epoch 2010 May 4.0 TT = JDT 2455320.5

T 2010 May 1.80967 TT Sato

a 6.9071613 (2000. 0) P Q

z +0.0000924 Peri. 121.34070 +0. 21417568 +0. 97267394
+/-0. 0000841 Node  199.58436 +0. 78050194 -0. 11523907
e 0.9993621 Incl. 164.48992 +0. 58732061 -0. 20155735

From 81 observations 2008 Dec. 22-2010 Jan. 19, mean residual 0”.59.

Comet 104P/Kowal
Epoch 2010 May 4.0 TT = JDT 2455320.5

T 2010 May 4.65602 TT Sato

g 1.1796773 (2000. 0) P Q

n 0.16743869 Peri. 200.55659 +0. 24533082 -0. 95823922

a 3.2601094 Node 235.51585 +0. 91248540 +0. 27943603

e 0.6381479 Incl. 10. 26843 +0. 32738843 -0. 06077087

P 5.89

From 416 observations 1991 Dec. 13-2004 Jan. 5, mean residual 0”.71. Non-

gravitational parameters Al = +0.31 +/- 0.04, A2 = -0.5111 +/- 0. 0009.

Comet 141P/Machholz A
Epoch 2010 June 13.0 TT = JDT 2455360.5

T 2010 May 24.48935 TT Sato

g 0.7577865 (2000. 0) P Q

n 0.18799695 Peri. 149.37040 +0. 80298292 -0. 56052201

a 3.0178814 Node 246. 08557 +0. 49201324 +0. 81523526

e 0.7489012 Incl. 12. 80246 +0. 33636499 +0. 14562471

P 524

From 416 observations 1994 Oct. 2-2005 Apr. 13, mean residual 0”.83. Non-

gravitational parameters Al = -0.26 +/- 0.02, A2 = +0.0102 +/- 0:0001

Comet 141P/Machholz D
Epoch 2010 June 13.0 TT = JDT 2455360.5

T 2010 May 29.79593 TT Sato

g 0.7578283 (2000. 0) P Q

n 0.18771641 Peri. 149.33112 +0. 80336867 -0. 55996406

a 3.0208875 Node 246. 08525 +0. 49144759 +0. 81557943

e 0.7491372 Incl. 12. 80337 +0. 33627079 +0. 14584391

P 5.25

From 121 observations 1994 Aug. 30-1999 Nov. 26, mean residual 0”.83. Non-

gravitational parameters Al = +2.15 +/- 0.19, A2 = +0.5923 +/- 0. 0445.

Comet 142P/Ge-Wang
Epoch 2010 June 13.0 TT = JDT 2455360.5

T 2010 May 30.53444 TT Sato

q 2.4880617 (2000. 0) P Q

n 0.08878328 Peri. 175.73200 +0. 99097115 +0. 13344909
a 4.9763997 Node 176.51860 -0. 12845732 +0. 97266479
e 0.5000278 Incl. 12.30632 -0. 03840430 +0. 19003827
P 11.10

From 45 observations 1988 Oct. 11-1999 Oct. 21, mean residual 0”.79



Comet D/1978 R1 (Haneda—Campos)
Epoch 2010 June 13.0 TT = JDT 2455360.5
T 2010 June 6.43922 TT

Comet 215P/NEAT
Epoch 2010 June 13.0 TT = JDT 2455360.5
T 2010 June 8.04150 TT

g 3.2133813 (2000. 0) P

n 0.12217676 Peri. 222.45307 +0. 45162581

a 4.0223233 Node 75. 44083 -0. 74758358

e 0.2011131 Incl. 12. 78997 -0. 48698349

P 8.07

From 126 observations 1994 Sept. 11-2009 May 19, mean residual 0”.61.

Comet G/2009 U5 (Grauer)
Epoch 2010 June 13.0 TT = JDT 2455360.5
T 2010 June 22.21996 TT

a 6.0944344 (2000. 0) P

z +0.0000887 Peri.  23.78959 -0. 78522471
+/-0. 0000157 Node 121.17201 +0. 47636631
e 0.9994596 Incl.  25.46959 +0. 39559739

From 92 observations 2009 Oct. 23-2010 Jan. 13, mean residual 0”. 64

Comet 43P/Wolf-Harrington
Epoch 2010 June 13.0 TT = JDT 2455360.5
T 2010 July 11.75139 TT

g 1.3576232 (2000. 0) P

n 0.16091422 Peri. 191.46926 +0. 15734138

a 3.3476479 Node 249. 89581 +0. 92642038

e 0.5944546 Incl. 15. 96648 +0. 34203658

P 6.13

From 2102 observations 1996 Sept. 17-2010 Jan. 8, mean residual 0”.68.

Sato

Q
-0. 23437698
+0. 86992988
+0. 43392331

qg 1.2781902 (2000. 0) p

n 0.15353625 Peri. 307.16511 +0. 96892539

a 3.4540511 Node 66.51138 +0. 24534034

e 0.6299446 Incl. 4. 94541 +0. 03149153

P 6.42

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

Sato

Q
+0. 86609635
+0. 49842576
+0. 03806402

Sato

Q
-0. 49803643
-0. 86549513
+0. 05364601

Sato

Q
-0. 95316179
+0. 23305955
-0. 19278446

Non-

gravitational parameters Al = +0.26 +/- 0.01, A2 = -0.0141 +/- 0. 0003.

Comet G/2009 R1 (McNaught)
Epoch 2010 June 13.0 TT = JDT 2455360.5
T 2010 July 2.69392 TT

a 0.4050614 (2000. 0) P

z -0.0008132 Peri. 130.70107 -0. 41494197
+/-0. 0000171 Node 322.62073 +0. 19333805
e 1.0003294 Incl.  77.03628 +0. 88906893

Sato

Q
-0. 69124149
+0. 56839718
-0. 44621727

From 120 observations 2009 July 20-Dec. 29, mean residual 0”.52.

Comet 10P/Tempel
Epoch 2010 July 23.0 TT = JDT 2455400.5
T 2010 July 4.90725 TT

a 1.4226981 (2000. 0) P

n 0.18337599 Peri. 195.66090 +0. 68293993
a 3.0683700 Node 117.82501 -0. 64584293
e 0.5363342 Incl. 12. 02234 -0. 34129160
P 5.37

From 1048 observations 1951 Feb. 3-2009 May. 1,

Sato

Q
+0. 70686621
+0. 70212320
+0. 08580890

mean residual 0”.79.

Non-

gravitational parameters Al = +0.03 +/- 0.00, A2 = +0.0014 +/- 0. 0000.

Comet G/2009 U1l (Garradd)
T 2010 July 9.1914 TT

a 2.976849 (2000. 0) P
Peri. 6. 3662 +0. 3511562
Node 67. 0468 +0. 8125748

1.0 Incl.  69.1037 +0. 4652005

e .
From 6 observations 2009 Oct. 17-18, mean residual 0. 38.
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Sato

Q
-0. 3696536
-0. 3361689
+0. 8662255



Comet P/1999 U3 (LINEAR)
Epoch 2010 July 23.0 TT = JDT 2455400.5

T 2010 July 18.54218 TT Sato

g 1.9213616 (2000. 0) P Q

n 0.08978668 Peri. 110.15732 +0. 50737678 -0. 81200035
a 4.9392549 Node  305. 97440 +0. 59545557 +0. 57236330
e 0.6110017 Incl. 20. 88373 +0. 62289764 +0. 11426149
P 10.98

From 199 observations 1999 Oct. 30-2000 Feb. 29, mean residual 0”.55.

Comet 2P/Encke
Epoch 2010 July 23.0 TT = JDT 2455400.5

T 2010 Aug. 6.50104 TT Sato

g 0.3358685 (2000. 0) P Q

n 0.29906506 Peri. 186.54899 -0. 94514276 -0. 31466522

a 2.2145845 Node 334.56685 +0. 30820409 -0. 77005391

e 0.8483379 Incl. 11. 78307 +0. 10823776 -0. 55497998

P 3.30

From 1475 observations 1993 July 22-2009 Nov. 11, mean residual 0”.61. Non-

gravitational parameters A1 = +0.01 +/- 0.00, A2 = —0.0007 +/- 0. 0000.

Comet 223P/Skiff
Epoch 2010 Sept. 1.0 TT = JDT 2455440.5

T 2010 Aug. 14.51998 TT Sato

a 2.4200712 (2000. 0) P Q

n 0.11657955 Peri. 37. 84781 +0. 89340281 -0. 43713118
a 4.1500609 Node 346. 82501 +0. 21199820 +0. 61365992
e 0.4168589 Incl. 27. 05506 +0. 39609113 +0. 65752402
P 8.45

From 161 observations 2001 July 27-2009 Aug. 20, mean residual 0. 65.

Comet 227P/Catal ina-LINEAR
Epoch 2010 Sept. 1.0 TT = JDT 2455440.5

T 2010 Sept. 3.69870 TT Sato

g 1.7948029 (2000. 0) P Q

n 0.14491427 Peri. 90.13429 -0. 76129855 -0. 64255203
a 3.5897314 Node 49. 88419 +0. 54049052 -0. 70290736
e 0.5000175 Incl. 6. 52469 +0. 35818224 -0. 30503793
P 6.80

From 91 observations 1997 Jan. 15-2009 Oct. 23, mean residual 0”.70

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

T 2010 Sept. 29.26251 TT Sato

a 4.5108742 (2000. 0) P Q

z -0.0005689 Peri.  80.42092 +0. 16378726 +0. 82386236
+/-0. 0000011 Node  218.26827 -0. 78064236 +0. 44452974
e 1.0025661 Incl.  61.17571 +0. 60313451 +0. 35163067

From 719 observations 2008 Mar. 31-2010 Jan. 16, mean residual 0”.53.

Comet 31P/Schwassmann-Wachmann
Epoch 2010 Oct. 11.0 TT = JDT 2455480.5

T 2010 Sept. 29.48496 TT Sato

a 3.4243246 (2000. 0) P Q

n 0.11280062 Peri. 17. 93268 -0. 66983346 -0. 73898180

a 4.2422383 Node 114.18977 +0. 67116374 -0. 64424647

e 0.1928024 Incl. 4.54676 +0. 31758836 -0.19711008

P 8.74

From 529 observations 1993 Sept. 20-2009 Dec. 21, mean residual 0”.87. Non-

gravitational parameters Al = +3.26 +/- 0.21, A2 = -4.0782 +/- 0. 1510.
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Comet P/2002 X2 (NEAT)
Epoch 2010 Oct. 11.0 TT = JDT 2455480.5
T 2010 Oct. 4.89656 TT

g 2.1271209 (2000. 0) p

n 0.12975628 Peri. 351.86656 +0. 38184858

a 3.8641188 Node 74.97863 +0. 86884746

e 0.4495198 Incl.  23.53674 +0. 31511229

P 7.60

From 118 observations 2002 Oct. 5-2004 Mar. 16, mean residual 0”.74

Comet C/2010 A4 (Siding Spring)
T 2010 Oct. 8.6157 TT

a 2.743591 (2000. 0) P

z +0.003812 Peri. 271.5311 +0. 0629052
Node  346.6756 +0. 4934898

e 0.989543 Incl.  96.7065 -0. 8681411

Sato

Q
-0. 83990107
+0. 18393571
+0. 51062104

Sato

Q
+0. 9720141
-0.2247136
-0. 0685018

From 66 observations 2010 Jan. 12-25, mean residual 0”. 66

Comet 103P/Hartley
Epoch 2010 Oct. 11.0 TT = JDT 2455480.5
T 2010 Oct. 28.21930 TT

g 1.0586857 (2000. 0) P

n 0.15232021 Peri. 181.19913 +0. 75555006

a 3.4724103 Node 219.76032 +0. 60297718

e 0.6951150 Incl. 13. 61843 +0. 25605202

P 6.47

From 695 observations 1991 July 12-2008 June 4, mean residual 0”. 74

Sato

Q
-0. 63754709
+0. 76667164
+0. 07581757

Non-

gravitational parameters Al = +0.31 +/- 0.01, A2 = +0.0204 +/- 0.0002.

Comet P/2000 G1 (LINEAR)
Epoch 2010 Nov. 20.0 TT = JDT 2455520.5

T 2010 Nov. 13.95080 TT

g 1.0001181 (2000. 0) P

n 0.18446148 Peri. 343.29994 -0. 99415207

a 3.0563207 Node 190.99738 +0. 10753785

e 0.6727706 Incl. 10. 39004 -0. 00986286

P 534

From 136 observations 2000 Apr. 7-July 7, mean residual

Comet 3D/Biela [Orbit 1]
Epoch 2010 Nov. 20.0 TT = JDT 2455520.5
T 2010 Dec. 10.00185 TT

g 0.7970463 (2000. 0) p

n 0.15109324 Peri. 266.80522 -0. 29715829
a 3.4911837 Node 200. 69948 +0. 92297536
e 0.7716974 Incl. 8.21998 +0. 24456787
P 6.52

From 29 observations 1826-1852, mean residual 3”.25.

Sato

Q
-0. 10236227
-0. 96750903
-0.23118877

0”. 66.

Muraoka

Q
-0. 95348991
-0. 27328583
-0. 12716858

Nongravitational

parameters A1 = +0.32 +/- 0.13, A2 = -0.0926 +/- 0.0001

Comet P/2004 HC18 (LINEAR)
Epoch 2010 Dec. 30.0 TT = JDT 2455560.5
T 2010 Dec. 29.59716 TT

Sato

Q
+0. 89727459
-0. 39234609
+0. 20239282

Sato

Q
+0. 9470045
+0. 3165118

q 1.7140264 (2000. 0) p

n 0.15107183 Peri.  30.98381 -0. 36144433

a 3.4915134 Node 219.48563 -0.91610778

e 0.5090879 Incl.  23.49311 -0. 17350658

P 6.52

From 324 observations 2004 Apr. 17-Oct. 12, mean residual 0”.61

Comet G/2009 K3 (Beshore)

T 2011 Jan. 9.2385 TT

g 3.909283 (2000. 0) p
Peri. 251.2861 -0. 3212203
Node 0.0273 +0. 9329836

e 1.0 Incl. 146.6942 -0. 1623550

-0. 0547979

From 20 observations 2009 May 26-28, mean residual 0. 43.
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Comet 9P/Tempel
Epoch 2010 Dec. 30.0 TT = JDT 2455560.5

T 2011 Jan. 12.36552 TT Sato

g 1.5103006 (2000. 0) P Q

n 0.17850669 Peri. 178.92313 -0. 37705592 +0. 91038357

a 3.1239187 Node 68.90719 -0. 85112255 -0. 26803211

e 0.5165365 Incl. 10. 52237 -0. 36526598 -0. 31521508

P 5.52

From 4832 observations 1967 June 8-2009 Sept. 23, mean residual 0”.59. Non-

gravitational parameters A1 = +0.02 +/- 0.00, A2 = +0.0017 +/- 0. 0000.

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

T 2011 Jan. 28.85176 TT Sato

a 2.5205916 (2000. 0) P Q

z +0.0025363 Peri. 127.38394 +0. 65135796 +0. 68699585
+/-0. 0001631 Node  160.27961 -0. 28541629 -0. 17152964
e 0.9936070 Incl. 107.31853 +0. 70304363 -0. 70612625

From 84 observations 2009 Dec. 17-2010 Jan. 25, mean residual 0”. 46
Comet G/2010 B1 (Cardinal)

T 2011 Feb. 7.0619 TT Sato

a 2.931851 (2000. 0) P Q

z +0.000538 Peri. 211.7431 +0. 0000447 +0. 2409068
Node  277.2793 +0. 9913477 -0. 1274066

e 0.998422 Incl. 101.9208 -0.1312618 -0. 9621494

From 96 observations 2010 Jan. 19-26, mean residual 0”.34.

Comet P/2003 S2 (NEAT)
Epoch 2011 Mar. 20.0 TT = JDT 2455640.5

T 2011 Mar. 3.57291 1T Sato

a 2.4561212 (2000. 0) P Q

n 0.13112165 Peri. 283.90313 +0. 97096078 -0. 19902751
a 3.8372472 Node 87.70143 +0. 23617374 +0. 88595117
e 0.3599263 Incl. 7. 63486 -0. 03817244 +0. 41890163
P 7.52

From 285 observations 2003 Aug. 1-2004 Feb. 18, mean residual 0”.61.

Comet P/2005 U1 (Read)
Epoch 2011 Mar. 20.0 TT = JDT 2455640.5

T 2011 Mar. 10.89546 TT Sato

g 2.3605818 (2000. 0) P Q

n 0.17499373 Peri. 325.31934 +0. 95640417 -0. 29153197
a 3.1655880 Node 51.63979 +0. 27269988 +0. 87024172
e 0.2542991 Incl. 1. 26608 +0. 10452675 +0. 39710005
P 5.63

From 121 observations 2005 Oct. 23-2007 Jan. 27, mean residual 0”.54.

Comet P/2006 U1 (LINEAR)
Epoch 2011 Apr. 29.0 TT = JDT 2455680.5

T 2011 Apr. 15.95499 TT Sato

g 0.5108880 (2000. 0) P Q

n 0.21297671 Peri. 64. 22935 +0. 56083257 +0. 81805576
a 2.7770347 Node 240.47125 -0. 80238551 +0. 49909515
e 0.8160311 Incl. 8. 42488 -0. 20406939 +0. 28581253
P 4.63

From 357 observations 2006 Oct. 19-2007 Jan. 13, mean residual 0”.47

Comet P/2004 T1 (LINEAR-NEAT)
Epoch 2011 Apr. 29.0 TT = JDT 2455680.5

T 2011 Apr. 24.86467 TT Sato

g 1.7077467 (2000. 0) P Q

n 0.15233757 Peri. 336.40551 +0. 87841520 -0. 45381206
a 3.4721465 Node 51.43972 +0. 46328393 +0. 73170719
e 0.5081582 Incl. 11. 04485 +0. 11728064 +0. 50858549
P 6.47

From 455 observations 2004 July 16-2005 Mar. 7, mean residual 0. 66.
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Comet 231P/LINEAR-NEAT
Epoch 2011 Apr. 29.0 TT = JDT 2455680.5

T 2011 May 16.61741 1T Sato

g 3.0328165 (2000. 0) P Q

n 0.12204205 Peri. 42.46310 -0. 98563811 -0. 06496252
a 4.0252826 Node  133.09893 +0. 02342203 -0. 96671461
e 0.2465581 Incl. 12. 32624 +0. 16723914 -0. 24747268
P 8.08

From 142 observations 2003 Feb. 1-2009 Dec. 16, mean residual 0. 66.

Comet 164P/Christensen
Epoch 2011 June 8.0 TT = JDT 2455720.5

T 2011 June 2.34215 1T Sato

g 1.6753328 (2000. 0) P Q

n 0.14115532 Peri. 325.85018 +0. 56283458 -0.77774014
a 3.6531812 Node 88. 32700 +0. 80704874 +0. 44392213
e 0.5414044 Incl. 16. 26067 +0. 17857650 +0. 44503193
P 6.98

From 262 observations 1998 Jan. 24-2005 June 18, mean residual 0”.69.

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

T 2011 June 7.40970 TT Sato

a 8.0178406 (2000. 0) P Q

z -0.0001240 Peri.  39.96490 +0. 94225749 +0. 23005387
+/-0. 0000019 Node 54. 94138 +0. 17644323 -0. 95869258
e 1.0009940 Incl. 162.70415 +0. 28463770 -0. 16728344

From 402 observations 2008 Sept. 29-2009 Dec. 19, mean residual 0”.60.

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

T 2011 June 16.23050 TT Sato

g 2.1225409 (2000. 0) P Q

n 0.15575164 Peri. 3.33234 +0. 71870817 +0. 68291698
a 3.4212196 Node 312.67171 -0. 64197595 +0. 57954719
e 0.3795952 Incl.  10.23962 -0. 26706824 +0. 44469029
P 6.33

From 860 observations 2005 Aug. 4-2009 Apr. 21, mean residual 0”.58.

Comet 130P/McNaught-Hughes
Epoch 2011 June 8.0 TT = JDT 2455720.5

T 2011 June 24. 77577 TT Sato

g 2.0980618 (2000. 0) P Q

n 0.14821846 Peri. 224.36551 +0. 69123164 +0. 71135176

a 3.5361813 Node 89. 81416 -0. 62258578 +0. 67558952

e 0.4066871 Incl. 7.30733 -0. 36685933 +0. 19379748

P 6.65

From 194 observations 1991 Sept. 14-2006 Jan. 26, mean residual 07.57

Comet 62P/Tsuchinshan
Epoch 2011 July 18.0 TT = JDT 2455760.5

T 2011 June 30.39375 TT Sato

g 1.3836367 (2000. 0) P Q

n 0.15467809 Peri. 30. 23302 -0. 50094264 -0. 84887814

a 3.4370315 Node 90. 30834 +0. 75643798 -0. 52414794

e 0.5974326 Incl. 9.71285 +0. 42054496 -0. 06837283

P 6.37

From 681 observations 1984 Sept. 6-2005 June 7, mean residual 0”.78. Non-

gravitational parameters A1 = +0.55 +/- 0.01, A2 = -0.0066 +/— 0. 0001

Comet 176P/LINEAR
Epoch 2011 July 18.0 TT = JDT 2455760.5

T 2011 June 30.93928 TT

fo]

n
a
€
P
F

2. 5764086
0.17232798 Peri
3. 1981502 Node
0. 1944066 Incl.
5.172

(2000. 0)
35. 58914

346. 46609
0. 23566
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P
+0. 92682114
+0. 34355822
+0. 15155961

Sato

Q
-0. 37550185
+0. 84900625
+0. 37173478

rom 155 observations 1999 Aug. 17-2009 June 22, mean residual 0”.51



Comet 123P/West-Hartley
Epoch 2011 July 18.0 TT = JDT 2455760.5

T 2011 July 4.47743 1T Sato

a 2.1288909 (2000. 0) P Q

n 0.13000378 Peri. 102.82454 -0. 83565764 -0. 51444296
a 3.8592128 Node  46.59921 +0. 34204519 -0. 76152980
e 0.4483614 Incl.  15.35701 +0. 42974574 -0. 39423446
P 7.58

From 991 observations 1995 Sept. 21-2004 July 20, mean residual 0”.72.
Comet 69P/Taylor
Epoch 2011 July 18.0 TT = JDT 2455760.5

T 2011 July 18.03191 TT Muraoka

a 2.2722190 (2000. 0) P Q

n 0.12892009 Peri. 343.46880 +0. 00864694 -0.93180712
a 3.8808094 Node 104. 88291 +0. 95469116 -0. 10025350
e 0.4144987 Incl. 22.05188 +0. 29747272 +0. 34883338
P 7.65

From 469 observations 1998 Jan. 25-2005 Apr. 24, mean residual 0”.91

Nongravitational parameters Y1 = +0.48 +/- 0.16, Y2 = +0.0619 +/- 0. 0278.

Comet D/1952 B1 (Harrington—Wilson)
Epoch 2011 July 18.0 TT = JDT 2455760.5

T 2011 July 30.11079 TT Muraoka

q 1.2784691 (2000. 0) P Q

n 0.17650475 Peri. 0.81689 -0. 48844863 -0. 84476952
a 3.1474955 Node 118.44762 +0. 79917161 -0. 53366523
e 0.5938139 Incl.  14.39532 +0. 35034651 +0. 03957106
P 5.58

From 7 observations 1952 Jan. 30-Feb. 25, mean residual 0”.51.

dP = 3.63 days (1951 Orbit)

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

e 0.9187393 Incl. 28.95670 +0. 27026475 -0. 41941481

P 27.92

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 Muraoka

g 0.7478719 (2000. 0) P Q

n 0.03529425 Peri. 195.98065 +0. 09145127 -0. 88487453

a 9.2044981 Node 250. 63807 +0. 95843618 +0. 20269667

e 0.9187493 Incl. 28. 95655 +0. 27025313 -0. 41941761

P 27.93

From 244 observations 1873-1984, mean residual 17.57. Nongravitational

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

Comet 97P/Metcal f-Brewington
Epoch 2011 Aug. 27.0 TT = JDT 2455800.5

T 2011 Aug. 21.05805 TT Muraoka

g 2.5966564 (2000. 0) P Q

n 0.09364080 Peri. 228.20965 +0. 59924613 -0. 80007913

a 4.8027794 Node 185.20824 +0. 79490595 +0. 59878314

e 0.4593430 Incl. 17. 88835 +0. 09501902 +0. 03649845

P 10.53

From 157 observations 1906-2000, mean residual 17.10. Nongravitational

parameters Al = +0.49 +/- 0.00, A2 = +0.0601 +/- 0.0002.
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Comet 228P/LINEAR
Epoch 2011 Aug. 27.0 TT = JDT 2455800.5

T 2011 Aug. 23.84140 TT Sato

q 3.4304743 (2000. 0) P Q

n 0.11577645 Peri. 114.79339 -0. 82320178 -0. 56328402
a 4.1692305 Node 31. 06624 +0. 45838475 -0. 73325682
e 0.1771925 Incl. 7.91542 +0. 33499590 -0. 38084846
P 8.51

From 145 observations 2001 Dec. 9-2009 Dec. 20, mean residual 0”.70

Comet 45P/Honda-Mrkos-Pajdusakova
Epoch 2011 Oct. 6.0 TT = JDT 2455840.5

T 2011 Sept. 28.75315 TT Sato

g 0.5296449 (2000. 0) P Q

n 0.18777903 Peri. 326.24482 +0. 56842591 -0. 81938582

a 3.0202159 Node 89. 00803 +0. 77028886 +0. 49836006

e 0.8246334 Incl. 4.25327 +0. 28904508 +0. 28327394

P 525

From 213 observations 1995 Oct. 21-2006 June 6, mean residual 0”.70. Non-

gravitational parameters Al = +0.26 +/- 0.00, A2 = —0.0505 +/- 0. 0000.

Comet 48P/Johnson
Epoch 2011 Oct. 06.0 TT = JDT 2455840.5

T 2011 Sept. 29.30465 TT Sato

g 2.3011192 (2000. 0) P Q

n 0.14197699 Peri. 207.95729 +0. 80964845 +0. 54808198

a 3.6390728 Node 117.27180 -0. 48476672 +0. 82613751

e 0.3676633 Incl. 13. 66217 -0. 33086344 +0. 13077828

P 6.94

From 618 observations 1963 Apr. 29-2005 Nov. 10, mean residual 0”.81. Non-

gravitational parameters A1 = +0.57 +/- 0.01, A2 = -0.0188 +/- 0. 0003.

Comet 115P/Maury
Epoch 2011 Oct. 6.0 TT = JDT 2455840.5

T 2011 Oct. 6.95623 TT Sato

g 2.0350537 (2000. 0) P Q

n 0.11256295 Peri. 120.06287 +0. 44984939 +0. 89302350

a 4.2482077 Node 176.60274 -0. 87326202 +0. 44263703

e 0.5209618 Incl. 11.70614 -0. 18721371 +0. 08112638

P 8.76

From 93 observations 1985 Aug. 17-2003 Oct. 23, mean residual 0”.78. Non-

gravitational parameters A1 = +0.87 +/- 0.19, A2 = -0.0009 +/- 0.0103.

Comet 73P/Schwassmann-Wachmann C
Epoch 2011 Oct. 6.0 TT = JDT 2455840.5

T 2011 Oct. 16.75454 TT Sato

g 0.9427903 (2000. 0) P Q

n 0.18384505 Peri. 198.86372 -0. 02850746 +0. 98228429

a 3.0631488 Node 69. 84464 -0. 88986559 +0. 05946449

e 0.6922153 Incl. 11. 37900 -0. 45533127 -0.17771201

P 5.36

From 2876 observations 1985 Aug. 17-2003 Oct. 23, mean residual 0”.72. Non-

gravitational parameters A1 = +0.77 +/- 0.00, A2 = —0.0498 +/- 0. 0001

Comet P/1996 R2 (Lagerkvist)
Epoch 2011 Oct. 6.0 TT = JDT 2455840.5

T 2011 Oct. 17.05656 TT Sato

g 2.6119035 (2000. 0) P Q

n 0.13363748 Peri. 333.99046 +0. 96920752 -0. 24449350
a 3.7889353 Node 40. 19683 +0. 23310958 +0. 87260770
e 0.3106498 Incl. 2.60382 +0. 07935181 +0. 42282233
P 7.38

From 125 observations 1996 Aug. 12-1997 Jan. 12, mean residual 0”.62
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Comet 73P/Schwassmann-Wachmann B
Epoch 2011 Oct. 6.0 TT = JDT 2455840.5

T 2011 Oct. 17.50653 TT Sato

g 0.9427332 (2000. 0) P Q

n 0.18392827 Peri. 198.85131 -0. 02878670 +0. 98227409

a 3.0622248 Node 69. 84088 -0. 88987428 +0. 05921971

e 0.6921411 Incl. 11. 37995 -0. 45529671 -0. 17785003

P 5.36

From 1529 observations 2000 Nov. 19-2006 Sept. 27, mean residual 0”.98. Non-
gravitational parameters Al = +2.16 +/- 0.02, A2 = —0.4145 +/- 0.0140.

Comet 49P/Arend-Rigaux

Epoch 2011 Oct. 6.0 TT = JDT 2455840.5

T 2011 Oct. 19.07686 TT Sato

g 1.4238249 (2000. 0) P Q

n 0.14656284 Peri. 332.78992 -0.05101144 -0. 95692674

a 3.5627619 Node 118.87663 +0. 96536503 -0. 12056752

e 0.6003592 Incl. 19. 05021 +0. 25586754 +0. 26411112

P 6.72

From 670 observations 1951 Feb. 4-2006 June 26, mean residual 0”.78. Non-
gravitational parameters A1 = +0.01 +/- 0.00, A2 = —0.0004 +/- 0.0000.

Comet 41P/Tuttle-Giacobini-Kresak

Epoch 2011 Nov. 15.0 TT = JDT 2455880.5

T 2011 Nov. 8.87332 TT Sato

g 1.0492659 (2000. 0) P Q

n 0.18215014 Peri. 62. 16369 -0.91173769 +0. 39822986

a 3.0821212 Node 141.06707 -0.41011126 -0. 86856072

e 0.6595637 Incl. 9. 22430 -0. 02330518 -0. 29498347

P 54

From 464 observations 2000 Nov. 21-2006 Aug. 27, mean residual 0”.72. Non-

gravitational parameters A1 = +3.85 +/- 0.12, A2 = -1.7413 +/- 0.1024.

Comet P/2004 H3 (Larsen)
Epoch 2011 Nov. 15.0 TT = JDT 2455880.5
T 2011 Nov. 23.20288 TT

a 2.4502467 (2000. 0)

n 0.12771642 Peri. 346.48950
a 3.9051545 Node  220.94697
e 0.3725609 Incl.  25.12800
P 1.72

F

Comet 5D/Brorsen [Orbit 2]
Epoch 2011 Nov. 15.0 TT = JDT 2455880.5
T 2011 Nov. 26.44983 TT

P
-0. 87303237
-0. 39860334
-0. 28094458

P
-0. 43296092
+0. 77909226
+0. 45338736

g 0.5460056 (2000. 0)

n 0.17541871 Peri. 22.86112

a 3.1604732 Node 93. 73444

e 0.8272393 Incl. 15.84432

P 5.62

From 72 observations 1873-1879, mean residual 2”.00.

Sato

Q
+0. 40045883
-0. 91475563
+0. 05343094

rom 86 observations 2004 Apr. 22-June 13, mean residual 0”. 61

Muraoka

Q
-0. 85925473
-0. 50872738
+0. 05364475

parameters A1 = +1.51 +/- 0.64, A2 = —0.4298 +/- 0.1181

Comet P/2004 R3 (LINEAR-NEAT)
Epoch 2011 Nov. 15.0 TT = JDT 2455880.5
T 2011 Nov. 28.70979 TT

a 2.1324142 (2000. 0)

n 0.13164709 Peri. 5. 54909

a 3.8270300 Node 318.72736

e 0.4428018 Incl. 7. 97459

P 7.49

From 140 observations 2004 Sep. 10-Nov
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P
+0. 81122671
-0. 54167601
-0. 22022335

Sato

Q
+0. 57752598
+0. 68328832
+0. 44674468

16, mean residual 0”.60.

Nongravitational



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

T 2011 Dec. 11.62347 TT Sato
a 6.4795627 (2000. 0) P Q
z +0.0001829 Peri. 129.71417 +0. 72013224 +0. 31876729

+/-0. 0011959 Node 225.14271 -0. 09644446 +0. 92558136
e 0.9988151 Incl.  60.38715 +0. 68710117 -0. 20417285
From 37 observations 2009 Sep. 24-Oct. 25, mean residual 0”. 34.

Comet 37P/Forbes
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

T 2011 Dec. 11.01857 TT Sato

g 1.5753107 (2000. 0) P Q

n 0.15516827 Peri. 329.38868 +0. 25341357 +0. 96108160

a 3.4297892 Node 315.03122 -0. 85301691 +0. 16837311

e 0.5406975 Incl. 8.95579 -0. 45622770 +0. 21902660

P 6.35

From 541 observations 1980 Mar. 12-2006 Jan. 23, mean residual 0”.71. Non-

gravitational parameters A1 = +0.51 +/- 0.00, A2 = —0.0369 +/- 0.0002.

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

T 2011 Dec. 15.70125 TT Sato

g 1.5674760 (2000. 0) P Q

n 0.17838960 Peri. 208.83808 -0. 03285680 +0. 98931116

a 3.1252855 Node 59. 60474 -0. 88248394 +0. 03801366

e 0.4984535 Incl. 9. 48028 -0. 46919349 -0. 14077783

P 5.53

From 383 observations 2001 Aug. 27-2006 Dec. 10, mean residual 0”.67. Non-

gravitational parameters Al = +0.53 +/- 0.10, A2 = -0.5291 +/- 0.0306

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

T 2011 Dec. 23.82013 TT Sato

a 1.5510032 (2000. 0) P Q

z -0.0006384 Peri.  90.74335 -0. 16662252 -0. 82687633
+/-0. 0000542 Node  325.99292 -0. 58728449 +0. 52080649
e 1.0009902 Incl. 106. 18320 +0. 79204410 +0. 21221717

From 98 observations 2009 Aug

Comet 36P/Whipple

Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

13-Dec. 12, mean residual 0. 61.

T 2011 Dec. 29.58834 TT Sato

g 3.0878908 (2000. 0) P Q

n 0.11541111 Peri. 201.59721 +0. 91385785 -0. 40597051

a 4.1780245 Node 182.39120 +0. 39319895 +0. 88925105

e 0.2609209 Incl. 9. 93096 +0. 10128383 +0. 21076174

P 8.54

From 263 observations 1948 July 18-2004 Feb. 16, mean residual 0”.69. Non-

gravitational parameters Al = +0.38 +/- 0.06, A2 = —0.0461 +/- 0.0012.

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

T 2011 Dec. 31.90396 TT Sato

a  5.4549293 (2000. 0) P Q

z -0.0002983 Peri. 260.38323 +0. 04744954 +0. 61013543
+/-0. 0000141 Node 53. 58465 +0. 16285576 +0. 77644723
e 1.0016274 Incl.  79.35087 -0. 98550827 +0. 15768467

From 293 observations 2009 Mar. 19-Sept. 12, mean residual 0”.49.
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Comet 131P/Muel ler
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5
T 2012 Jan. 7.37643 TT

qg 2.4180696 (2000. 0)

n 0.13931115 Peri. 179.52462
a 3.6853506 Node 214.21860
e 0.3438699 Incl. 7. 35588
P 7.07

From 253 observations 1990 Sept

15-2004 Dec.

P
+0. 83149694
+0. 50926472
+0. 22195109

Sato
Q

-0. 56508438812
+0. 8076016177
+0. 21056959299

14, mean residual 0”.71

Non-

gravitational parameters Al = +0.48 +/- 0.52, A2 = -0.1215 +/- 0. 0208.

Comet P/2006 T1 (Levy)
Epoch 2011 Dec. 25.0 TT = JDT 2455920.5

T 2012 Jan. 12.54701 TT

g 1.0074188 (2000. 0)

n 0.18650464 Peri. 179.62127

a 3.0339584 Node 279.73947

e 0.6679523 Incl. 18. 26316

P 5.28

From 293 observations 2006 Oct. 2-Dec. 1,

Comet P/2000 Y3 (Scotti)
Epoch 2012 Feb. 3.0 TT = JDT 2455960. 5
T 2012 Jan. 20.76196 TT

g 3.9179034 (2000. 0)

n 0.09094267 Peri. 92. 60266

a 4.8973100 Node 354.15933

e 0.1999887 Incl. 2. 25899

P 10.84

From 226 observations 2000 Nov. 29-2002

Comet 5D/Brorsen [Orbit 3]
Epoch 2012 Feb. 3.0 TT = JDT 2455960.5
T 2012 Jan. 21.13925 TT

Comet 5D/Brorsen [Orbit 1]
Epoch 2012 Feb. 3.0 TT = JDT 2455960.5
T 2012 Feb. 5.24389 TT

g 0.5285893 (2000. 0)

n 0.17566418 Peri. 19.36743

a 3.1575282 Node 96. 78821

e 0.8325940 Incl.  19.88883

P 5.61

From 149 observations 1868-1879, mean residual 2”.50.

P
-0. 16297810
+0. 90438906
+0. 39435842

P
+0. 06640485
+0. 89964585
+0. 43296170

May 14, mean residual 0”.61.

P
-0. 42582871
+0. 77698066
+0. 46364961

g 0.5376900 (2000. 0)

n 0.17572992 Peri. 19.89129

a 3.1567407 Node 96. 60858

e 0.8296693 Incl.  19.99235

P 5.61

From 72 observations 1873-1879, mean residual 2”.12.

P
-0. 42116964
+0. 78080070
+0. 46148283

mean residual

Sato

Q
-0. 93703811
-0. 01675680
-0. 34882488

0”.73.

Sato

Q
-0. 99839992
+0. 05256711
+0. 02083976

Muraoka

Q
-0. 83864545
-0.53127741
+0. 12007551

Muraoka

Q
-0. 84172416
-0. 52599843
+0. 12176246

Nongravitational

parameters A1 = +1.26 +/- 0.09, A2 = +0.1345 +/- 0.0002.

Comet D/1886 K1 (Brooks)
Epoch 2012 Feb. 3.0 TT = JDT 2455960.5
T 2012 Feb. 6.4301 TT

g 1.885686 (2000. 0)
n 0.1472265 Peri. 208.6135
a 3.552047 Node 39. 1880
e 0.469127 Incl.  10.9319
P 6.69

P
-0. 3833084
-0. 8071725
-0. 4489401

Muraoka

Q
+0. 9158142
-0. 2690893
-0.2981196

From 39 observations 1886 May 25-July 3, mean residual 5”.00.

From R. J. Buckley orbit (1979)
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Comet 3D/Biela [Orbit 2]

Epoch 2012 Mar. 14.0 TT = JDT 2456000.5

T 2012 Feb. 27.03360 TT

a 0.8044423

n 0.14959274 Peri
a 3.5144904 Node
e 0.7711070 Incl.
P 6.59

F

Comet P/1998 U4 (Spahr)

Epoch 2012 Apr. 23.0 TT = JDT 2456040.5

T 2012 Apr. 3.53332 TT

g 3.9801475 (2000. 0)

n 0.07600720 Peri. 247.67000

a 5.5194975 Node 180. 77301

e 0.2788931 Incl. 32.48189

P 12.97

From 134 observations 1997 Oct. 29-2001

Comet C/2006 S3 (LONEOS)

Epoch 2012 Apr. 23.0 TT = JDT 2456040.5

T 2012 Apr. 16.33546 TT

a 5.1310743

z -0.0006787 Peri
+/-0. 0000017 Node
e 1.0034826 Incl.

(2000. 0)

274. 26466

193. 96473
1.93656

(2000. 0)
140. 12955
38. 36896
166. 03259

P
-0. 31051698
+0. 91770218
+0. 24779411

rom 19 observations 1846-1852, mean residual 3”.41.

P
+0. 36937877
+0. 91815235
-0. 14337217

Muraoka

Q
-0. 94998363
-0. 29045879
-0. 11473793

Sato

Q
-0. 92925068
+0. 36374211
-0. 06469042

Apr. 15, mean residual 0”. 68.

P
-0. 21558775
-0. 94613646
-0. 24155273

Sato

Q
-0. 96492213
+0. 24436857
-0. 09596506

From 732 observations 2006 Aug. 29-2010 Jan. 9, mean residual 0. 66.

Comet D/1892 T1 (Barnard)
Epoch 2012 July 12.0 TT = JDT 2456120.5

T 2012 June 4.367 TT

g 1.585354

n 0.1393322 Peri
a 3.684980 Node
e 0.569780 Incl.
P 17.07

From 40 observations 1892 Oct

(2000. 0)
202. 3244
201. 4057
2].8438

From D. K. Yeomans orbit (1975)

Comet 152P/Helin-Lawrence
Epoch 2012 July 12.0 TT = JDT 2456120.5

T 2012 July 9.21111 TT

g 3.1164534 (2000. 0)

n 0.10327182 Peri. 163.80037
a 4.4993333 Node 91.91003
e 0.3073522 Incl. 9.86724
P 9.54

From 236 observations 1993 May

Comet 158P/Kowal-LINEAR

Epoch 2012 Sept. 30.0 TT = JDT 2456200.5
T 2012 Sept. 27.47632 TT

a 4.5764187

n 0.09607374 Peri
a 4.7213505 Node
e 0.0306971 Incl.
P 10.26

F

rom 295 observations 1979 July 24-2009

Comet P/2004 F3 (NEAT)

Epoch 2013 Jan. 28.0 TT = JDT 2456320.5

T 2013 Jan. 28.73609 TT

(2000. 0)

232. 84924

137. 30433
1.90735

a 2.8797629 (2000. 0)

n 0.12191657 Peri. 176.18968
a 4.0280443 Node 18.78047
e 0.2850717 Incl.  15.97188
P 8.08

F

rom 1108 observations 2004 Jan. 29-2008 Jan. 26, mean residual 07.54.
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17-2004 Dec. 1,

P
+0. 7386546
+0. 6672265
+0. 0959078

14-Dec. 8, mean residual

P
-0. 24269856
-0. 90798659
-0. 34155199

P
+0. 97919978
+0. 20024680
-0. 03269568

Muraoka

Q
-0. 6521745
+0. 7433555
-0. 1486301

2”.75.

Sato

Q
+0. 95486322
-0.16143126
-0. 24935153

mean residual 0”. 86.

Sato

Q
-0. 18018093
+0. 93228905
+0. 31364304

July 20, mean residual 0. 75.

P
-0. 25680610
-0. 89382735
-0. 36759120

Sato

Q
+0. 92800910
-0. 12183505
-0. 35207290



Comet P/2003 HT15 (LINEAR)
Epoch 2013 Mar. 9.0 TT = JDT 2456360. 5

T 2013 Mar. 17.06021 TT

a 2.6898666 (2000. 0)

n 0.09899910 Peri. 124.10266
a 4.6278719 Node 81. 44735
e 0.4187689 Incl.  27.63622
P 9.96

P
-0. 80878972
-0. 56138070
+0. 17524528

Sato

Q
+0. 36804270
-0. 71558127
-0. 59370702

From 43 observations 2003 Jan. 27-July 10, mean residual 0”. 66

Comet P/1997 C1 (Gehrels)
Epoch 2013 July 7.0 TT = JDT 2456480.5
T 2013 July 8.67999 TT

a 3.6014989 (2000. 0)

n 0.05485846 Peri. 210.93536
a 6.8597296 Node  225.29179
e 0.4749795 Incl. 2.85497
P 17.97

F

P
+0. 23852669
+0. 90087508
+0. 36266941

Sato

Q
-0. 97049058
+0. 23473488
+0. 05520483

rom 156 observations 1997 Feb. 1-1998 Feb. 2, mean residual 0. 69.

Comet P/2005 L1 (McNaught)
Epoch 2013 Dec. 14.0 TT = JDT 2456640.5
T 2013 Nov. 24.60834 TT

g 3.1594089 (2000. 0)

n 0.12382543 Peri. 149.76714

a 3.9865403 Node 138.26341

e 0.2074810 Incl. 7.73138

P 7.96

From 239 observations 2005 May 16-Sept

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

T 2019 Mar. 7.74502 TT

g 5.7668169 (2000. 0)

n 0.06662630 Peri.  47.77354
a 6.0261360 Node 312.39472
e 0.0430324 Incl. 9. 36831
P 14.79

F

Remarks.

P
+0. 31257099
-0. 89623676
-0. 31473647

Sato

Q
+0. 94566323
+0. 32483970
+0. 01415028

15, mean residual 0”.50.

P
+0. 99270175
-0. 05136254
+0. 10911061

Sato

Q
-0. 00955643
+0. 86841691
+0. 49574263

rom 12105 observations 1902 Mar. 5-2009 Dec. 30, mean residual 0”.72.

Non-gravitational parameters Y1 and Y2 indicate that the Yabushita-
style non-gravitational effect based on CO sublimation is taken into

account (MN 283, 347)
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137.
148.
159.
170.
177.

166.
155.
144.
133.
123.

113.
103.
94.
85.
16.

68.
99.

43.
35.

2].
20.
12.
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11.

2].
35.
43.

92.
60.

18.
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164.
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© WOOOoOW DO~ O oI o DWN W GO~ OoIN© ~NocIoo~d—



Comet C/2009 04 (Hill)
Epoch = 2010 July 23.0 1T

T = 2010 Jan.  1.29841 TT

Peri. = 223.73927

Node = 172.93935 2000.0

Incl. = 95.83067

q = 2.5639343 AU

e = 1.0008026

ml = 9.4+5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion
2010/11 h m o m ,
Jan. 4 23 00.31 -46 21.5 3.022 2.564 +1.16 -3.0
Jan. 14 23 11.87 -46 51.7 3.100 2.568 +1.36 -2.9
Jan. 24 23 25.42 -47 20.6 3.158 2.575 +1.54 -3.0
Feb. 3 23 40.86 -47 50.1 3.197 2.588 +1.73 -3.1
Feb. 13 23 58.17 -48 21.4 3.218 2.605 +1.92 -3.4
Feb. 23 00 17.38 -48 55.5 3.222 2.625 +2.12 -3.7
Mar. 5 00 38.56 -49 33.0 3.212 2.650 +2.33 -4.1
Mar. 15 01 01.84 -50 13.6 3.190 2.679 +2.55 -4.3
Mar. 25 01 27.37 -50 57.0 3.162 2.712 +2.79 -4.5
Apr. 4 01 55.26 -51 41.6 3.130 2.748 +3.04 -4.3
Apr. 14 02 25.62 -52 25.1 3.099 2.788 +3.28 -3.9
Apr. 24 02 58.39 -53 04.4 3.073 2.831 +3.49 -3.2
May 4 03 33.34 -53 36.0 3.057 2.877 +3.67 -2.0
May 14 04 09.99 -53 56.2 3.054 2.926 +3.76 -0.6
May 24 04 47.61 -54 02.7 3.067 2.977 +3.77 +0.8
June 3 05 25.29 -53 54.3 3.099 3.031 +3.68 +2.2
June 13 06 02.13 -53 32.3 3.149 3.087 +3.52 +3.2
June 23 06 37.34 -52 59.8 3.218 3.145 +3.30 +3.9
July 3 07 10.36 -52 20.8 3.304 3.205 +3.06 +4.1
July 13 07 40.92 -51 39.8 3.404 3.266 +2.80 +3.9
July 23 08 08.95 -51 00.8 3.515 3.329 +2.56 +3.4
Aug. 2 08 34.51 -50 27.0 3.634 3.394 +2.33 +2.6
Aug. 12 08 57.79 -50 00.6 3.757 3.460 +2.12 +1.8
Aug. 22 09 18.94 -49 43.0 3.880 3.527 +1.92 +0.8
Sept. 1 09 38.16 -49 34.6 4.000 3.595 +1.74 -0.1
Sept.11 09 55.60 -49 35.6 4.113 3.665 +1.58 -1.0
Sept.21 10 11.36 -49 45.8 4.218 3.735 +1.42 -1.9
Oct. 1 10 25.54 -50 04.4 4.312 3.806 +1.26 -2.6
Oct. 11 10 38.18 -50 30.8 4.392 3.877 +1.11 -3.3
Oct. 21 10 49.24 -51 04.1 4.458 3.949 +0.94 -3.9
Oct. 31 10 58.69 -51 43.0 4.509 4.022 +0.77 -4.3
Nov. 10 11 06.43 -52 26.4 4.543 4.096 +0.59 -4.6
Nov. 20 11 12.31 -53 12.6 4.562 4.169 +0.39 -4.7
Nov. 30 11 16.17 -54 00.0 4.566 4.244 +0.17 -4.6
Dec. 10 11 17.82 -54 46.2 4.557 4.318 -0.07 -4.2
Dec. 20 11 17.07 -55 28.4 4.536 4.393 -0.33 -3.5
Dec. 30 11 13.81 -56 03.2 4.507 4.468 -0.58 -2.3
Jan. 9 11 07.99 -56 26.6 4.473 4.543 -0.82 -0.8
Jan. 19 10 59.80 -56 34.1 4.438 4.619 -1.02 +1.3
Jan. 29 10 49.65 -56 21.5 4.406 4.694 -1.15 +3.6
Feb. 8 10 38.18 -55 45.1 4.382 4.770 -1.19 +6.2
Feb. 18 10 26.27 -54 42.8 4.370 4.846 -1.15 +8.8
Feb. 28 10 14.80 -53 14.7 4.375 4.922 -1.03 +11.2
Mar. 10 10 04.54 -51 23.0 4.400 4.998 -0.85 +13.1
Mar. 20 09 56.05 -49 12.4 4.449 5.074 -0.64 +14.4
Mar. 30 09 49.61 -46 48.7 5.150 -0.43 +15.1
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 118P/Shoemaker-Levy

Epoch = 2010 July 23.0
2.31836 TT

T

Peri.
Node
Incl.

a

m1

m

= 2010 Jan.
302. 14580
151. 80682

8.50930

9

2000.0

1.9838871 AU
.0 +5 log(Delta) + 14.0 log(r (t-50))
RhA.(ZOOO) Decl.

05 47.08 +09

05
05
05
05

05
06
06
06
06

07
07
07
08
08

08
09
09

09
10

14

14
14

42.
41.
43.
49.

9].
08.
22.
37.
94.

12.
31.
90.
09.
29.

48.
07.
26.
45.
04.

22.
39.
97.
14.
30.

46.
02.
18.
33.
48.

03.
17.
30.
43.
96.

07.
18.
2].
36.
42.

48.
o1,
93.
92.
49.

45.

89
99
65
06

60
87
41
81
63

93
19
34
15
24

67
93
95
65
03

05
12
03
00
62

91
86
48
16
67

19
2]
84
83
16

69
31
84
12
96

16
96
00
40
80

36

+10
+12
+13
+14

+16
+17
+18
+18
+19

+19
+19
+19
+19
+18

+17
+16
+15
+14
+13

+11
+10
+08
+07
+05

+04
+02
+01
+00
-01

-02
-03
-04
-05
-06

-07
-07
-08
-08
-08

-08
-08
-07
-07
-06

-05

37.
46.
05.
28.
90.

07.
15.
12.
96.
26.

42.
44.
33,
09.
33,

46.
90.
45.
33.
15.

92.
26.
97,
26.
99.

25.
96.
29.
04.
15.

31.
41.
45.
43.
33.

15.
48.
12.
2].
31.

25.
10.
44
09.
2].

39.
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Delta

. 036
.074
132
. 207
297

. 398
. 508
. 626
. 150
. 819

011
145
280
416
990

683
814
941
063
180

290
393
48]
972
646

109
160
198
823
833

829
811
118
130
669

996
911
417
315
208

100
993
893
804
131

677
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r

. 984
. 986
991
.000

011

026
043
064
086
111

139
168
200
233
268

304
342
380
420
460

902
943
986
629
672

115
159
802
846
890

933
971

. 020

063
106

. 149
191
. 233
215
. 316

. 357
397
437
AT
. 516

. bbb

S O O

0.4275097
3.4653638 AU

0.15278504

6.45 years

Daily motion

m

-0.
-0.
+0.
+0.
+0.

13
.35
. 94
. 68
.19

.87
.91
+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
+1

+1

42
13
21
94
85

94
95
94

.93
.90
.87
. 84
.80

.y
13
.10
. 66
.63

. 60
. 56
.53
.49
.45

41
. 36
.30
.23
.15

.06
+0.
+0.
+0.
+0.

.34
.14
.06
.26
.44

.99

95
83
68
92

+6.
+].
+8.
+8.
+].

+6.
+b.
+4.
+3.

+1.
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

07 04.54 +21 30.

06
06
06
06

06
06
06
06
06

06
07
07
07
07

07
08
08
08
08

08
09
09
09
09

m

9].
90.
45.
41.

39.
40.
42.
46.
92.

99.
08.
17.
28.
39.

o1,
03.
15.
28.
41.

54,
06.
19.
32.
44.

96.
08.
19.
30.
40.

90.
99.
07.
14.
20.

24.
2].
29.
28.
26.

23.
18.
12.
06.
00.

99.

82P/Gehrels

= 2010 July
= 2010 Jan.
= 226.27792
239. 49063

1.12589

23.0

1T

12.03515 1T

2000.0

3.6333398 AU

S O O

9.5 +5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

o

28 +21 39.
62 +21 41.
22 +21 54.
93 +21 58.

81 +22 01.
15 +22 02.
48 +22 02.
67 +21 59.
52 +21 53.

82 +21 45.
37 +21 33.
96 +21 17.
41 +20 58.
57 +20 33.

28 +20 04.
41 +19 31.
86 +18 53.
51 +18 11.
29 +17 24.

12 +16 33.
91 +15 39.
62 +14 41.
17 +13 41.
51 +12 39.

98 +11 35.
31 +10 30.
64 +09 25.
90 +08 21.
19 +07 18.

44 +06 18.
34 +05 21.
35 +04 28.
34 +03 42.
18 +03 02.

68 +02 30.
12 +02 07.
15 +01 55.
90 +01 53.
97 +02 03.

46 +02 23.
65 +02 52.
94 +03 28.
83 +04 07.
89 +04 45.

67 +05 20.
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Delta

651
661
102
1
863

976
103
242
387
934

681
825
963
094
215

324
422
907
971
633

673
697
106
698
675

635
979
508
422
323

212
089
958
820
678

935
395
262
141
036

951
892
860
859
887

945
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r

. 633
. 633
. 634
. 634

635

. 636

637
639

. 640
. 643

. 645
. 648
. 650

654

. 657

661

. 665
. 669
673

678

. 683

688
693

. 699
. 105

vl
Ay
123

130

L1317

144

. 151
. 158
. 166

114

. 182

190
198

. 806
. 815

. 824
. 832
. 841

851

. 860
. 869

0.
4.
0.
8.

Daily motion

m
-0.73
-0.67
-0.54
-0.37
-0. 17

+0. 03
+0. 23
+0. 42
+0. 59
+0. 73

+0. 85
+0. 96
+1.05
+1.12
+1.17

+1. 21
+1.24
+1.21
+1.28
+1.28

+1.28
+1.21
+1.26
+1.23
+1. 21

+1.17
+1.13
+1.09
+1.03
+0.97

+0. 89
+0. 80
+0. 70
+0. 58
+0. 45

+0. 30
+0. 14
-0.03
-0.19
-0.35

-0. 48
-0.57
-0. 61
-0.59
-0.52

-0. 41

+0.
+0.
+0.
+0.
+0.
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1225173
1406398 AU
11697765

43 years

m1

20.
20.

20.
20.

20.
20.
20.
20.
20.

20.

20.
21.
21.

21.
21.

21.
21,

21.
21.
21.
21.
21.

21.

21.
21.
21.

21.
21.

21.
21,

20.
20.
20.
20.
20.

20.
20.
20.
20.

20.
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

q
€

C/2009 T3 (LINEAR)

= 2010 July 23.0 1T
= 2010 Jan. 12.05516 TT
= 32.46389

= 60. 11351  2000.0

= 148. 74431

= 2.2809416 AU

= 0.9992810

ml =12.6 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

h

m

00 04.
23 54.
23 4].
23 44.

23

23
23
23
23
23

23
23
23
23
23

23
23
22
22
22

21
21
20
20
19

—_— )tk —_— el ) —d —_— )tk

[{e}{e}{e}le] OCOCOOwo OCOCO©Oo OCOCOOo

— — . — — —
© ©

42.

41.
41.
42.
42.
42.

42.
40.
38.
33.
2].

17.
04.
47.
26.
01.

32.
02.
34.
09.
49.

33.
21.
13.
08.
06.

05.
06.
08.
11.
15.

19.
23.
28.
32.
36.

39.
42.
45.
46.
46.

46.

13 +17
30 +16
86 +16
13 +16
26 +16

60 +16
66 +17
08 +18
51 +18
65 +19

21 +21
84 +22
18 +23
80 +24
18 +26

13 +2]
84 +29
87 +30
92 +30
00 +30

42 +30
81 +28
92 +26
9] +23
04 +19

13 +16
o1 +13
96 +10
64 +08
16 +06

62 +05
60 +03
14 +02
16 +01
40 +01

46 +00
13 +00
05 +00
26 +00
20 +00

14 +00
12 +00
00 +00
44 +01
90 +01

34.
43.
18.
12.
22.

46.
21.
05.
98.
98.

04.
16.
34.
99.
19.

43.
01.
07.
49.
96.

13.
36.
09.
08.
o1,

37.
37.
9].
38.
40.

01.
40.
35.
43.
04.

36.
117.
07.
05.
09.

20.
35.
94.
17.
41.
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24 +02 07.4

D

2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
2
2
2
2
2
2
2
2.
2
2
2
3
3
3
3
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
5

elta

. 146
312
. 586
. 182
. 954

. 098
211
. 293
. 342
. 360

. 346
. 303
. 234
. 142
. 032

.909
. 182
. 658
. 541
. 461

. 409
. 401
444
537
6717

. 857
. 068
. 299
. 544
193

. 040
. 280
507
Ay
. 906

.072
213
321
413
4N

. 002
. 506
. 485
. 443
. 382

. 306
-26-

r

283
281
285
295
310

330
356
387
422
462

906
954
605
660
118

118
841
906
974
043

113
185
. 258
. 332
. 408

. 484
. 561
. 638
vy
195

8174
954
. 033
113
193

213
. 354
4.434
4.515
4.595

4.6176
4. 756
4.83]
4.91]
4.997

5.077
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Daily motion
m

-1.04 -5.

-0.64 -2.

-0.37 -0.

-0.19  +1.

-0.07 +2.

+0.01 +3.
+0.04 +4.
+0.04 +b.
+0.01 +6.
-0.04 +6.

-0.14  +].
-0.27 +].
-0.44  +8.
-0.66 +8.
-0.94 +8.

-1.29  +].
-1.70  +6.
-2.13 +4.
-2.55 +0.
-2.86 4.

-2.96 -9
-2.83 -14.
-2.49 -18.
-2.05 -19.
-1.59 -19.

-1.16 -18.
-0.80 -16
-0.49 -13.
-0.25 -11.
-0.05 -9.

+0.10 -8.
+0.21  -6.
+0.30 -b5.
+0.36 3.
+0.41 -2

+0.43 1.
+0.43 1.
+0.42 0.
+0.39 +0.
+0.35 +1.

+0.30 +1.
+0.23 +1.
+0.14  +2.
+0.05 +2.
-0.07 +2.

-0.19 +2.
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2009 T2 (La Sagra)
= 2010 July 23.0

= 2010 Jan.
= 215. 48209
215. 98220
28.10639

1. 7547750 AU

12. 8594
2000.0

1T
8 1T

S O O

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

02
02
02
03
03

03
04
04
05
05

05
06
06
06
07

07
08
08
08
08

09
09
09
10
10

—_
o

—_— —_— ) —d —_— )
—_——_ D

—
NN NNNNN NNON——

—_
NS

12
12

12

m

19.
35.
93.
12.
32.

94.
16.
39.
02.
25.

49.
12.
35.
97.
19.

40.
01.
21.
41.
99.

17.
35.
92.
08.
23.

38.
92.
06.
18.
30.

42.
92.
01.
10.
17.

23.
2].
30.
31.
31.

29.
25.
20.
14.
08.

01.

39 -07
32 -07
11 =07
42 -07
94 -06

44 -06
68 -05
45 -04
5/ -03
85 02

12 -01
25 -01
09 -00
92 -00
46 -00

82 -01
9/ -01
67 -02
08 -02
82 -03

89 -04
28 -05
02 -06
11 =07
95 -08

36 -10
o1 -11
00 -12
19 -13
85 -14

11 -16
92 -1]
96 -18
35 -19
96 -20

44 -21
88 -22
14 -22
92 -23
38 -23

16 -23
39 -22
36 -22
45 -21
14 -20

93 -19

o

29.
99.
98.
34.
94.

03.
08.
11.
17.
29.

49.
19.
99.
90.
93.

06.
29.
02.
43.
31.

25.
25.
30.
38.
48.

01.
15.
30.
44
98.

10.
19.
25.
28.
25.

17.
01.
36.
01.
14.

13.
98.
26.
40.
41.

31.

—ON~dO PO W O O AN 0O NWOO O
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Delta

.218
. 302
. 389
. 480
075

.672
113
. 8178
. 988
102

221
344
472
603
131

812
008
143
276
405

929
645
154
852
940

015
076
123
155
170

170
155
124
079
022

955
880
801
122
647

981
930
498
490
509

999

—_—
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Daily

+1
+1
+1

+1
+1
+1

+1
+1
+1

+1

+1
+1
+1
+1
+1

+1

m

.59
.18
.93
+2.
+2.

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

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

+2.
+2.
.94
.87
. 81

.14
.67
.61

+1.

.48

.42
.35
.28
.21
13

.04
+0.
+0.
+0.
+0.

+0.
.29
.12
.05
.22

.38
.50
.99
.63
. 62

. 56

05
15

22
28
31
33
33

31
28
24
19
14

07
01

94

94
84
12
99

44

0.7691278
7.6006336 AU
0. 04703589
20. 95 years
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Elong.

105.
99.

89.
85.

81.
18.
15.
12.
69.

65.

99.
96.
92.

49.
45.

37.
33.

29.
26.
22.
19.
17.

17.

22.
26.
32.

38.
44.

98.
66.

14.
83.
91.
101.
110.

120.
130.
141.
150.
158.

162.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

224P /L INEAR-NEAT

= 2010 July 23.0
31.86488 TT

2010 Jan.
16.10678
40. 52683
13. 43588

1.9896475 AU

2000.0

1T

S O O

ml =13.6 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

00
01
01
01
01

02
02
02
03
03

04
04
05
05
05

06
06
07
07
07

08
08
08
09
09

— — — — —
— = =N NNNNN

—_— )t ) —t —d

—_
—_

m

99.
08.
23.
40.
98.

17.
38.
60.
22.
46.

10.
35.
00.
26.
o1,

117.
42.
07.
31.
94.

17.
38.
99.
19.
38.

97.
14.
30.
46.
01.

14.
2].
38.
48.
96.

03.
08.
11.
12.
10.

06.
00.
93.
44,
35.

2].

20 +07
44 +09
92 +12
20 +14
31 +16

13 +19
32 +21
00 +23
66 +25
18 +27

43 +28
29 +29
9/ +30
10 +31
10 +31

16 +31
31 +31
00 +31
08 +30
46 +30

05 +29
81 +28
10 +27
10 +25
82 +24

07 +23
41 +21
87 +20
41 +19
00 +18

98 +17
09 +16
40 +15
41 +14
93 +14

19 +13
19 +13
11 +14
38 +14
11 +15

14 +15
69 +16
05 +17
48 +18
80 +18

19 +18

14.
39.
06.
32.
99.

13.
25.
28.
21.
02.

29.
42.
39.
20.
44,

93.
47.
26.
93.
08.

13.
10.
00.
46.
28.

09.
90.
32.
17.
06.

02.
04.
16.
37.
10.

99.
94.
06.
31.
08.

92.
40.
26.
04.
30.

41.

— N~ W oo ONWW Ao NNWwoY—
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Delta

. 107
. 807
.908
. 009
111

211
311
409
905
999

691
179
865
947
025

098
166
228
284
333

373
406
429
443
446

439
420
390
349
296

233
159
076
986
891

192
694
999
912
438

382
348
340
361
411

490

ORI PR DRWWW WOWKRE WRWWK  WWKWKWE WRNNRR NN NN

.98 -

—_——_——aN

W WWWWE WL NN RN RRRNRN DR PR NN =

r

. 002
995
991
990
992

997

006
017
031
048

068
090
114
141
170

201
233
267
302
339

376
415
455
495
936

971
619
661
103
146

188
831
874
916
959

001
043
085

121
. 168

. 209
. 250
.290

330

. 369
. 408

0.4164469
3. 4095399 AU
0. 15655264
6. 30 years

Daily motion

+1
+1
+1
+1
+1

m

.32
.01
.67
.81
.94

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

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

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

+2.
+2.
+2.
.91
.82

13
. 65
)
.46
. 36

.25
13
.00
+0.
+0.

+0.
.29
.07
17
.40

. 60
.16
. 86
.87
.80

.67

+1
+1

+1
+1
+1
+1
+1

+1
+1
+1

06
17
2]
35
43

49
93
99
96
99

92
4]
41
34
26

18

09
00

85
69

90

+14.
+14.
+14.
+14.
+13.

+13.
+12.
+11.
+10.

+8.

+].
+b.
+4.
+2.
+0.

CIJ© O~ C1O OC100 © OO LLOwW [SaNSa - N ep] O©OT—=dwWw ~N—=LWWwN LWL

— O OO o cIooINd—

(&S]

m1

20.
20.

20.
20.

20.
20.
20.
21.
21.

21.

21.
21.
21.

22.
22.

22.
22.

22.
23.
23.
23.
23.

23.

23.
23.
23.

23.
24.

24.
24,

24.
24.
24.
24.
24,

24.
24.
24.
24,

24,

—_ = =0 © NoNeoo L NEarNdy AN —O 0 ~NOIA~ANO O~JdOoOoOh~w
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Daily

m

A4
.38
.35
.30
.25

.19
.11
.03
+0.
+0.

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

11
31
.50
.67
.19

+1
+1
+1
+1
+1

+1
+1
+1

94
83

12
98
43
2]
09

. 86
.85
.18
.63
.45

.24
.02
.19
.38
)

.10
.83
.94
.03
.10

.16
.20
.23
.25
.26

.26
.26
.24
.22
.20

Comet C/2009 K2 (Catalina)
Epoch = 2010 July 23.0 TT
T = 2010 Feb.  7.58378 1T
Peri. = 147.71525

Node = 123.80684 2000.0

Incl. = 66.81419

a = 3.2463070 AU

e = 0.9981472

ml = 9.4+5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o

18 51.89 +05 38.1 4.094 3.263
19 05.97 +04 24.7 4.098 3.255
19 19.79 +03 21.1 4.089 3.249
19 33.24 +02 25.8 4.066 3.247
19 46.25 +01 37.4 4.028 3.247
19 58.72 +00 54.1 3.975 3.250
20 10.58 +00 14.1 3.907 3.255
20 21.71 -00 24.5 3.825 3.264
20 32.03 -01 04.0 3.730 3.275
20 41.42 -01 46.7 3.623 3.289
20 49.77 -02 34.9 3.505 3.306
20 56.92 -03 31.6 3.380 3.325
21 02.75 -04 39.5 3.251 3.346
21 07.09 -06 01.6 3.120 3.371
21 09.76 -07 40.7 2.993 3.397
21 10.63 09 39.0 2.874 3.426
21 09.57 -11 57.8 2.768 3.457
21 06.52 -14 36.4 2.682 3.491
21 01.56 -17 31.7 2.622 3.526
20 54.91 -20 37.7 2.592 3.564
20 46.98 -23 46.0 2.597 3.603
20 38.40 -26 47.2 2.639 3.644
20 29.86 -29 33.2 2.716 3.687
20 22.10 -31 58.2 2.826 3.732
20 15.75 -34 00.1 2.965 3.778
20 11.25 -35 39.1 3.128 3.826
20 08.85 -36 57.5 3.309 3.875
20 08.61 -37 58.2 3.504 3.925
20 10.47 -38 44.2 3.706 3.977
20 14.27 -39 18.2 3.912 4.029
20 19.80 -39 42.6 4.117 4.083
20 26.84 -39 59.0 4.317 4.138
20 35.18 -40 09.0 4.511 4.194
20 44.61 -40 13.9 4.693 4. 251
20 54.92 -40 14.8 4.864 4.309
21 05.96 -40 12.5 5.019 4.367
21 17.56 -40 08.1 5.158 4.426
21 29.59 -40 02.5 5.280 4.486
21 41.92 -39 56.5 5.384 4.547
21 54.44 -39 51.0 5.468 4.608
22 07.07 -39 47.1 5.534 4.670
22 19.70 -39 45.7 5.581 4.732
22 32.28 -39 47.7 5.610 4.795
22 44.73 -39 54.3 5.622 4.859
22 56.97 -40 06.4 5.619 4.922
23 08.95 -40 24.9 5.601 4.986

-929.
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Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Comet
Epoch

Peri.

Node

Incl.

a

m1
RhA.(ZOOO) Decl.
45

m

203P/Kor levic

= 2010 July 23.0 1T
= 2010 Feb. 8.26675 TT
= 154. 55482

= 290. 56589 2000.0

= 2.97550

3.1821529 AU

S O O

5.0 + 5 log(Delta) + 17.5 log(r (t-240))

04 22.54 +23

04
04
04
04

04
04
04
05
05

05
05
05
06
06

06
06
07
07
07

07
08
08
08
08

09
09
09
09
09

10
10
10
10
10

10
10
10
10
10

10
10
10
10
09

09

20.
20.
22.
26.

32.
41.
90.
01.
13.

26.
40.
99.
10.
25.

41.
96.
12.
28.
43.

99.
14.
28.
43.
97,

10.
23.
35.
46.
97,

06.
15.
22.
28.
32.

34.
35.
34.
31.
2].

22.
15.
09.
03.
98.

95. 45 +09 42.

13 +23
02 +23
21 +23
98 +23

94 +23
08 +23
16 +23
18 +23
91 +23

99 +23
85 +23
32 +23
28 +23
60 +23

15 +23
84 +22
98 +22
26 +21
81 +21

16 +20
23 +19
98 +18
31 +17
19 +16

94 +15
30 +14
38 +13
11 +12
18 +11

70 +10
12 +09
31 +08
13 +07
40 +07

99 +06
80 +06
16 +06
96 +06
61 +07

05 +07
80 +07
47 +08
64 +08
84 +09

28.
15.
09.
07.

11.
17.
26.
34.
42.

48.
90.
48.
42.
30.

13.
90.
21.
46.
06.

21.
31.
37.
39.
39.

36.
32.
28.
25.
23.

24.
30.
40.
98.
23.

98.
43.
38.
45.
01.

25.
99.
26.
96.
22.

cIooo1I—o W—=JION DN ON © ~NhOoOOoo™ NOIWRAW cIoON—=DN CINIRO ~AJdOoo— O©—=1O ™

—_

Delta

337
426
934
655
181

925
065
206
345
478

606
121
838
940
030

110
1717
232
274
302

317
319
306
219
239

185
118
039
948
846

135
617
494
369
244

123
012
913
832
173

141
1317
164
821
905

.014

WONRNRN NNNWW WWEWE WORRR ARRARE RARARARL RALOKWLL WRWOWWN NNNNN
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r

. 188
185
183
. 182
. 182

183
185
. 188
191
. 196

. 201
. 208
215
. 223
. 232

. 242
. 252
. 264
. 216
. 289

. 302
2317
. 332
. 348
. 364

. 381
. 399
417
. 436
. 456

475
. 496
017
. 038
. 560

. 982
. 605
. 628
. 651
.675

. 699
123
141
112
L1917

. 822

Daily motion
m

-0.24 -1.8
-0.01 -1.2
+0.22 0.7
+0.44 -0.1
+0.64 +0.3
+0.81 +0.7
+0.97 +0.8
+1.10 +0.9
+1.21  +0.8
+1.31 +0.6
+1.39 +0.2
+1.45 -0.2
+1.50 -0.6
+1.53 -1.2
+1.56 -1.7
+1.57 -2.3
+1.57 -2.9
+1.57 -3.5
+1.56 4.0
+1.53 4.5
+1.51 5.0
+1.47 5.4
+1.43 5.8
+1.39 -6.0
+1.34 -6.3
+1.28 -6.4
+1.21 -6.4
+1.13 -6.3
+1.05 -6.2
+0.95 -5.9
+0.84 -5.5
+0.72 4.9
+0.58 4.3
+0.43 -3.5
+0.26 -2.5
+0.08 -1.5
-0.10 -0.4
-0.28 +0.6
-0.44 +1.6
-0.56 +2.4
-0.62 +2.9
-0.63 +3.1
-0.58 +3.0
-0.48 +2.6
-0.34 +2.0
-0.18 +1.2

0. 3153421
4.6477999 AU
0.09836327
10. 02 years

2
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Elong.

144. 4
133.
123.
113.
104.
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—
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100.

110.
120.
130.
141.
152.

163.
175.
172.
160.
149.

138.
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Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Comet
Epoch

Peri.
Node
Incl.

R.A. (

h m
22 26.
22 26.
22 28.
22 29.
22 31.

22 34.
22 36.
22 38.
22 40.
22 41.

22 42.
22 43.
22 43.
22 42.
22 40.

22 31.
22 32.
22 21.
22 21.
22 13.

22 04.
21 55.
21 45.
21 35.
21 25.

21 16.
21 08.
21 00.
20 54.
20 49.

20 46.
20 44.
20 42.
20 42.
20 42.

20 43.
20 45.
20 47.
20 49.
20 52.

20 54.
20 57.
20 59.
21 00.
21 02.

21 02.

Daily motion
m

+0.07 -1.

+0.13 0.

+0.17  +0.

+0.20 +0.

+0.22  +1.

+0.22 +1.
+0.21  +1.
+0.19 +2.
+0.15  +2.
+0.11  +2.

+0.05 +2.
-0.02 +2.
-0.10 +1.
-0.20 +1.
-0.30 +1.

-0.41  +0.
-0.53 0.
-0.65 -O0.
-0.76 -1.

—_-—y— 1 —

— O O—=N N— O 00O

-0.86 -2

-0.94 -3
-0.99 -4
-1.00 -5.
-0.98 -5
-0.92 -6.

-0.84 -6.
-0.73 -6.
-0.61 -5
-0.48 -5.
-0.36 4.

-0.24 -4
-0.13 -3.
-0.04 -2
+0.04 -2
+0.11 -1,

+0.16 1.
+0.20 0.
+0. 23 0.
+0.24 +0.
+0.24 +0.

+0.23  +1.
+0.21  +1.
+0.17  +1.
+0.12  +1.
+0.07 +1.

—oOoN IO DN O™

~NWoO—=N

C/2009 P2 (Boattini)

= 2010 July 23.0 1T
= 2010 Feb. 11.73416 TT
= 76.23415

= 60.46693 2000.0

= 163. 45819

= 6.5443745 AU

= 1.0011111

9.0 + 5 log(Delta) + 7.5 log(r)
2000) Decl. Delta r

19 +06 04.0 7.010 6.550
92 +05 52.8 7.153 6.547
23 +05 48.3 7.275 6.546
95 +05 49.7 7.373 6.545
96 +05 56.3 7.445 6.544
12 +06 07.4 7.488 6.545
30 +06 22.2 7.503 6.546
39 +06 39.9 7.489 6.548
26 +06 59.8 7.447 6.550
79 +07 21.1  7.377 6.553
85 +07 43.1 7.283 6.557
33 +08 04.9 7.166 6.562
11 +08 25.6 7.029 6.567
07 +08 44.4 6.877 6.573
09 +08 60.0 6.715 6.580
07 +09 11.5 6.547 6.587
92 +09 17.6 6.378 6.595
59 +09 17.2 6.216 6.604
08 +09 09.0 6.066 6.613
45 +08 52.2 5.934 6.623
83 +08 25.9 5.828 6.633
43 +07 50.3 5.752 6.645
55 +07 05.7 5.710 6.657
53 +06 13.4 5.707 6.669
74 +05 15.3 5.742 6.682
51 +04 13.9 5.814 6.696
16 +03 11.4 5.922 6. 711
87 +02 10.4 6.059 6.726
80 +01 12.6 6.221 6.742
99 +00 19.6 6.401 6.758
41 -00 27.6 6.593 6.775
02 -01 08.4 6.790 6.792
69 -01 42.6 6.985 6.811
32 -02 10.3 7.173 6.829
75 -02 31.6 7.348 6.849
87 -02 46.9 7.506 6.869
51 -02 56.7 7.643 6.889
55 -03 01.3 7.755 6.910
84 -03 01.4 7.841 6.932
27 -02 57.5 7.899 6.954
70 -02 50.1 7.927 6.976
01 -02 39.9 7.927 7.000
08 -02 27.6 7.898 7.023
80 -02 13.7 7.842 17.048
05 -01 59.0 7.762 7.072
72 -01 44.2 7.659 7.098
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 149P/Muel ler

Epoch = 2010 July 23.0
19.13856 TT

T

Peri.
Node
Incl.

a

m1

13 21.91 +08 32,

13
13
13
14

14
14
14
14
14

14
13
13
13
13

13
13
13
13
14

14
14
14
14
14

—_

—_—

—
oo Co 00 00 00 I ~NJooovo

m

34.
45.
99.
03.

09.
13.
14.
12.
09.

04.
99.
94.
49.
47.

47.
48.
92.
97.
04.

12.
22.
32.
44.
96.

09.
23.
37.
o1,
06.

21.
36.
92.
07.
22.

37.
92.
06.
20.
34.

47.
99.
10.
20.
29.

317.

2010 Feb.
43.75108
145. 26399
29. 73440

2000.0

2.6508736 AU

1T

S O O

9.4 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

o/ +09 33.
96 +10 55.
81 +12 38.
83 +14 42.

11 +17 03.
23 +19 36.
28 +22 12.
93 +24 41.
94 +26 51.

11 +28 34.
26 +29 42.
10 +30 12.
99 +30 06.
92 +29 28.

01 +28 23.
93 +26 56.
02 +25 14.
33 +23 21.
25 +21 21.

99 +19 17
15 +17 11.
17 +15 05.
30 +13 02.
61 +11 02.

60 +09 07.
16 +07 19.
21 +05 37.
68 +04 03.
47 +02 38.

o1 +01 21.
13 +00 14.
04 -00 42.
36 -01 29.
60 -02 07.

67 -02 34.
49 -02 52.
95 -03 00.
95 -03 00.
41 -02 51.

21 02 35.
25 -02 13.
44 -01 45.
65 -01 12.
16 -00 37.

68 +00 00.4

CIToOooConN OO O©—=OOo O [SaRecdy B \G)

— 00 OI~d NOoOOOONO oONOCT— —

— NN~ SONON A~

Delta

917
387
263
149
046

. 958
. 888
. 838
. 809
. 803

. 818
. 855
.910
981
066

163
268
381
499
621

145
870
996
120
242

362
471
987
691
181

8176
955
023
081
126

158
1717
182
173
150

113
063
001
927
843

150

PPN

—_—

W Wk AbRbBAEDR BAERERLOW WWWWW WL PPN == —

-392-

W RWWWE WRWWWKW WRWWEW WX PRRNR DR PR NN NN

r

668
662
656
653
651

651
652
656
660
667

674
684
695
107
121

136
153
1
190
811

832
855
879
904
929

956
983

.012

041

.070

100

131
. 162
. 194

221

. 259

292
326

. 359
. 393

427
. 461
. 496

930

. 565
. 600

0. 3883362
4.3338738 AU
0. 10924201
9.02 years

Daily motion

m

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

.35
.11
.14
.34
.48

. 94
.52
A4
.25
.05

)
.35
.53
.69
.83

.96
.06
.15
.23
.30

. 36
.40
.45
.48
.50

.92
.93
.93
.92
.01

.48
.45
.40
.35
.28

.20
.12
.02
.91
.19

. 66

2]
14
99
80
99

+6.
+8.
+10.
+12.
+14.

+15.
+15.
+14.
+13.
+10.

—hwNh—

(o) ~NOoONOON DO OO0 ~N SOOI N O CIOwWoH S ArOLWND G100 OO 0o W—OoHw

m1

18.
18.

18.
18.

18.
18.
18.
18.
18.

18.

18.
18.
18.

18.
18.

19.
19.

19.
19.
19.
20.
20.

20.

20.
20.
20.

20.
21.

21.
21.

21.
21.
21.
21.
21.

21.
21,
22.
22.

22.

o OO OO co~dooov o ~AwWwN—© [eclt N o N =Y JV)

— = =Nw ~hOoOIOOJ©O

— OO~ WN OO SDHDCIWNON

Elong.

81.
95.
102.
110.
117.

124.
131.
137.
141.
142.

141.
137.
132.
126.
120.

114.
107.
101.
95.
90.

84.
19.
13.
68.
63.

98.

48.
43.
38.

33.
29.

22.
21.

21,
22.
25.
30.
35.

40.
53.
59.
66.

13.
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet 157P/Tritton

Epoch = 2010 July 23.0 1T
T = 2010 Feb. 20.53142 TT
Peri. = 148. 74588

Node = 300.10710  2000.0
Incl. = 7.27706

q = 1.3601412 AU

S O O

ml =13.0 + 5 log(Delta) + 15.0 log(r)

R. A. (2000) Decl.
h m o

00 26.14 +12 18.4
00 49.92 +13 48.
01 16.75 +15 30.
01 46.41 +17 15.
02 18.62 +18 58.

02 53.06 +20 31.
03 29.23 +21 4].
04 06.53 +22 40.
04 44 28 +23 05.
05 21.73 +23 02.

05 58.25 +22 32.
06 33.35 +21 36.
07 06.69 +20 19.
07 38.13 +18 45.
08 07.65 +16 58.

08 35.33 +15 02.
09 01.30 +13 00.
09 25.75 +10 53.
09 48.81 +08 45.
10 10.68 +06 35.

10 31.50 +04 27.
0 51.40 +02 19.
1 10.50 +00 14.
1 28.91 -01 49.
1 46.69 -03 49.

O©—=o0O A~ CILWNdN O OO NOCIO oOHOOHO©

12 03.94 -05 46.
12 20.69 -07 39.
12 36.97 -09 28.
12 52.83 -11 13.
13 08.24 -12 54.

13 23.21 -14 30.
13 37.71 =16 00.
13 51.68 -17 26
14 05.06 -18 46.
14 17.77 -20 01.

14 29.69 -21 11.
14 40.69 -22 15.
14 50.62 -23 13.
14 59.28 -24 05.
15 06.51 -24 52.

15 12.07 -25 33.
15 15.76 -26 08.
15 17.40 -26 36.
15 16.85 -26 55.
15 14.07 -27 06.

15 09.17 -27 06.

~NoOoP~,0O NdIBDN wWw—OoOo—

~ CTOoONOCI©O OCOowWwo—

Delta

. 126
. 151
AT
. 205
. 235

271
313
. 365
. 425
. 497

919
.672
175
. 887
006

132
263
398
934
671

806
938
066
187
300

405
498
980
648
103

142
166
114
165
141

101
646
9/8
499
410

315
217
121
030
949

. 884

—_—

—_—

D PWWOWE WWWWEw WKWK WKW WWWRRN PRNNNN N

-33 -
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W LWWWE WRWWKW W RN RRNN Do

r

. 463
. 425
. 396
375
. 363

. 360
. 368
. 384
. 409
. 443

. 484
. 930
. 583
. 640
. 100

. 163
. 829
. 896
. 964

034

103
173
243
313
383

452
921
988
656
122

188
853
917
980
042

103
. 164
. 223
. 282
339

. 396
. 452
. 507
. 561
. 614

. 666

011559

9650667

0.6
3.4102076 AU
0.1
6.3

0 years

Daily motion

m

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

+3.
+3.
+3.
+3.
+3.

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

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

.99
.91
. 84
.18
.12

.67
.63
.99
. 94
.50

.45
.40
.34
.21
.19

.10
+0.
+0.
+0.
+0.

.37
.16
.06
.28
.49

.67

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1

38
68
97
22
44

62
13
11
15
65

o1
33
14
95
11

60

31
19
08

99
817
12
96

+9.
+10.
+10.
+10.
+9.

+].

0
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 126P/IRAS

Epoch = 2010 July 23.0
22.63986 TT

T = 2010 Feb.
Peri. = 356. 71845
Node = 357.76096
Incl. = 45.83142
q =

2000.0

1.7133617 AU

1T

S O O

ml = 9.0+ 5 log(Delta) + 15.0 log(r)

R. A. (2000) Decl.
h m o

21 36.78 -30 27.
21 58.41 -25 39.
22 19.09 -20 48.
22 39.00 -15 b5.
22 58.34 -11 01.

23 17.25 -06 08.
23 35.88 -01 17
23 54.40 +03 31.
00 12.94 +08 16
00 31.62 +12 58.

00 50.61 +17 35.
01 10.02 +22 07.
01 30.01 +26 32.
01 50. 72 +30 49.
02 12.30 +34 58.

02 34.87 +38 56.
02 58.61 +42 42.
03 23.60 +46 14.
03 49.95 +49 32.
04 17.70 +52 34.

04 46.80 +55 19.
05 17.11 +57 41.
05 48.40 +59 57.
06 20.26 +61 51.
06 52.21 +63 31.

07 23.71 +64 59.
07 54.15 +66 19.
08 22.98 +67 34.
08 49.65 +68 49.
09 13.57 +70 06.

09 34.15 +71 28.
09 50.54 +72 57.
10 01.52 +74 34.
10 05.33 +76 15.
09 59.21 +77 56.

09 39.67 +79 25.
09 04.41 +80 28.
08 17.12 +80 47.
07 30.18 +80 12.
06 55.03 +78 54.

06 34.27 +77 06. 1
06 25.16 +75 03.5
06 24.11 +72 55. 4

%

OO waOl Oh—=dnN OO ~IoHOo ~NOOHN ~Noo©—O oo —=—=O1 Ad—O0 CI—=Ndo>

06 28.45 +70 47.
06 36.36 +68 42.

06 46.62 +66 41.4

D

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2.
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3

elta

. 495
. 929
. 963
. 996
. 628

. 658
. 686
. 110
132
. 150

. 166
119
. 190
199
. 806

. 812
. 816
. 820
. 822
. 823

. 822
. 820
815
. 809
. 800

. 189
. 116
. 163
. 148
135

125
. 118
119
. 128
. 148

. 181
. 829
. 894
975
073

. 188
2317
. 459
. 612
173

. 940

-34 -

r

191
. 167
. 144
121
Ay

AK
Ay
. 128
. 145
. 169

199
. 835
. 875
. 921
.970

023
080
139
200
263

328
394
462
930
999

668
138
808
879
949

019
. 089
159
. 229
. 298

. 367
. 436
. 504
012
. 640

107
113
. 839
905
3.970

4.035

—_— —_—

WWWL WWWWW WWWRWW NP PR NN

0. 6963905
5. 6433068 AU
0.07351967
13. 41 years

Daily motion

m
+2.
+2.
+1
+1
+1

+1
+1
+1
+1
+1

+1
+2.
+2.
+2.
+2.

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

+3.
+3.
+3.
+3.
+3.

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

+1

16
07

.99
.93
.89

. 86
.85
.85
.81
.90

.94

00
07
16
26

37
90
63
18
91

03
13
19
20
15

04
88
67
39
06

. 64
.10
.38
.61
.95

.93
13
.69
.01
.08

.91
11
43
.19
.03

.18

+28.
+29.
+29.
+29.
+29.

+29.
+28.
+28.
+28.
+217.

+217.
+26.
+25.
+24.
+23.

+22.
+21.
+19.
+18.
+16.

+14.
+13.
+11.
+10.

+8.

+8.
+].
+].
+].
+8.

+8.
+9.
+10.
+10.
+8.

+6.
+1.
-3.
-T.
-10.

-12.
-12.
-12.
-12.
-12.

-11.
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 81P/Wild

23.0

1T

22.68769 TT

2000.0

1.5980421 AU

S O O

0.5372916
3.4536701 AU
0.15356166
6.42 years

= 7.8 +5 log(Delta) + 15.0 log(r (t+20))

Epoch = 2010 July
T = 2010 Feb.
Peri. = 41.78801
Node = 136.09619
Incl. = 3.23743
q =

m1

R.

12
12
12
13
13

13
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14

—_— )tk —_

—_
[{eNeo] 00 00 OO ~I ! ~NoOoOomo (&)

—_

hA.(2000) Decl.

m °o
16.98 -00 46.0
38.42 -02 29.
99.00 -04 00.
18.29 -05 15.
35.71 -06 11.

90.59 -06 45.
02.29 -06 58.
10.26 -06 49.
14.24 -06 24.
14.59 -05 50.

12.18 -05 16
08.45 -04 50.
04.99 -04 42.
03.02 -04 54.
03.34 -05 26.

06.21 -06 15
11.52 -07 18.
19. 03 -08 30.
28.41 -09 47.
39.35 -11 07.

51.60 -12 28.
04.91 -13 48.
19.11 =15 04.
34.06 -16 16
49.61 -17 22.

05.66 -18 23.
22.13 -19 1]
38.91 -20 04.
95.94 -20 43.
13.14 -21 14

30.42 -21 38.
47.71 -21 53.
04.94 -22 01.
22.02 -22 00.
38.88 -21 53.

99.46 -21 39.
11.67 -21 18.
27.45 -20 51.
42.74 -20 20.
97.47 -19 44.

11.58 -19 05.
25.01 -18 24.
37.70 =17 41.
49.59 -16 58.
00.59 -16 15.

10. 64 -15 34.

~Nh_NOoOIo ONNO O©H” —=NOO C1C10100 O SH» OO OoON© ~N©O© oo

ANOCOTSA~ 00 OO WO wWwoooo1—

—_

Delta

. 205
. 106
017
. 936
864

802
151
11
685
674

679
104
141
809
888

983
. 093
. 216
. 349
. 493

. 645
. 805
970
139
311

485
658
829
998
160

317
465
603
130
843

943
028
096
148
182

198
198
179
145

~—mmO 00000 00000 oo~

ARRARR ARARG WKW WNNNN NN

—_— —_—

W WWWWL WRWWKW NN NN RRNRN D=

r

.672
. 646
. 625
.610
. 601

. 998
. 601
. 611
. 626
. 647

.674
. 105
141
. 181
. 825

. 8171
. 920
972
. 025

080

136
193
251
309
368

427
486
945
603
662

120
118
835
892
948

004
059

114
. 168
221

274
. 325
371
421
CAT1

. 526

m

+2.
+2.

+1
+1
+1

+1

+0.
+0.

Daily motion mil
14 -10.4 11.4
06 -9.1 11.1

.93 -7.5 10.9
.14 5.6 10.7
.49 -3.4 10.6
A7 0 -1.2 10.4
80 +0.8 10.3
40 +2.5 10.3
.03 +3.4 10.3
.24 +3.5 10.4
.37 +2.5 10.6
.35 +0.8 10.8
.20 -1.2 11.1
.03 -3.2 11.4
.29 -4.9 11.8
.53 -6.2 12.2
.15 -1.2 12.6
.94 -7.8 13.0
.09 -8.0 13.4
.23 -8.1 13.8
.33 -1.9 14.2
.42 -7.6 14.5
49 -7.2 14.9
.55 -6.7 15.2
.61 -6.1 15.6
.65 -5.4 15.9
.68 -4.7 16.2
.70 -3.9 16.4
.12 -3.1 16.7
13 -2.3 17.0
13 -1.5 17.2
.12 -0.8 17.4
.1 0.0 17.6
.69 +0.7 17.8
.66 +1.4 18.0
.62 +2.1 18.2
.58 +2.6 18.3
.53 +43.1 18.5
.47 +3.6 18.6
41 +3.9 18.7
.34 +4.1 18.8
.27 +4.3 18.9
19 +4.3 19.0
.10 +4.3 19.1
.01 +4.1 19.2
.90 +3.9 19.2

S~ O 0000 00 OO ANO ~NCcIwnN W IO ONO B A WOOOoO© IO ~IN

~ O 00 ~I~J00

— Ol



Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2004 R1 (McNaught)

= 2010 July 23.0
25.22200 TT

= 2010 Feb.
0.68782
295. 95371
4.89382
0.9855975 AU

2000.0

1T

ml = 18.5 + 5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl.

117
17
18
19
20

21
21
22
23
23

00
00
01
01
02

02
02
03
03
03

04
04
04
04
05

05
05
05
05
05

05
04
04
04
04

04
03
03
03
03

03
03
04
04
04

04

m

07.
93.
41.
30.
18.

05.
90.
31.
09.
45.

18.
90.
19.
46.
12.

36.
99.
21.
41.
99.

16.
32.
46.
9].
07.

14.
18.
20.
18.
13.

05.
94.
42.
29.
17.

07.
99.
94.
92.
92.

94.
98.
03.
10.
18.

26.

54 -25°

16 -25
20 -24
28 -23
92 -20

82 -16
14 -12
53 -08
99 -03
69 +00

95 +04
01 +08
14 +11
95 +14
36 +16

710 +18
62 +20
13 +22
23 +23
88 +24

98 +25
43 +25
09 +26
11 +26
26 +2]

31 +2]
64 +2]
01 +28
20 +28
15 +28

06 +28
46 +28
25 +2]
61 +27
11 +26

97 +25
81 +25
68 +24
18 +24
10 +23

17 +23
09 +23
98 +23
37 +23
23 +24

97 +24

23.
35.
o1,
05.
19.

44,
35.
09.
43.
33.

31.
08.
21.
11.
38.

45.
33.
04.
19.
22.

13.
99.
29.
96.
18.

36.
o1,
04.
12.
16.

13.
01.
39.
08.
29.

49.
11.
38.
13.
99.

46.
43.
45.
92.
02.

13.

NO—=~p>

No OSCITOwWnN ONCIWS ocoo1Io1o IO O 0000 GO NOoIO SDOO—WwW 1=~ woo WOooW—

Delta

. 038
. 961
.903
. 865
. 849

. 854
. 8179
919
973
. 036

104
175
245
310
370

421
463
494
912
518

911
492
460
417
366

307
244
181
122
073

040
029
045
091
170

280
418
980
161
956

161
31
981
189
990

183

—_——_——aN

B OWWWE PR NN RN PR DR RRNRORN D=
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—_—t —_—_——_—o O —_—

—_—

W WWWWE WRWWW WWWNN RN RN

r

. 224
. 150
. 086
. 035
. 001

. 986
992
.018
. 061
120

.190
. 268
. 352
. 439
. 529

. 620
111
. 802
. 892
. 981

069
156
241
325
407

48]
966
643
119
193

866
937

. 006

074
141

. 206
210
. 332
. 394
. 453

012
. 569
. 625
. 680
134

. 186

e = 0.6829323
a= 3.1084764 AU
n= 0.17983852

P = 5. 48 years
Variation m1
for T=+1 day

-2.44 +0.8 21.1
-2.64 -2.2 20.7
-2.77 -5.7 20.3
-2.79 -9.3 20.0
-2.71 -12.5 19.8
-2.55 -14.7 19.8
-2.35 -15.8 19.8
-2.14 -15.8 20.0
-1.94 -14.9 20.3
-1.75 -13.6 20.7
-1.58 -11.9 21.1
-1.43 -10.2 21.5
-1.29 -8.6 21.9
-1.17 -1.1 22.3
-1.06 -5.7 22.7
-0.97 -4.6 23.0
-0.89 -3.6 23.4
-0.81 -2.8 23.7
-0.75 -2.1 24.0
-0.69 -1.5 24.2
-0.64 -1.0 24.4
-0.61 -0.6 24.7
-0.58 -0.3 24.8
-0.56 0.0 25.0
-0.55 +0.2 .
-0.56 +0.4

-0.57 +0.5

-0.60 +0.6

-0.65 +0.6

-0.70 +0.5

-0.76 +0.3

-0.82 0.0

-0.86 -0.4

-0.88 -0.8

-0.87 -1.2

-0.85 -1.4

-0.81 -1.6

-0.76 -1.6

-0.70 -1.6

-0.65 -1.5

-0.60 -1.4

-0.55 -1.2

-0.51 -1.1

-0.47 -0.9

-0.44 -0.8

-0.41 -0.6

Mot. /PA  Elong.
61.8/ 94 25.3
65.3/ 89 25.2
68.1/ 84 24.5
69.8/ 79 23.2
70.1/ 74  21.7
68.9/ 70 20.2
66.6/ 68 18.7
63.3/ 66 17.7
59.3/ 65 17.1
55.2/ 64 17.1
51.1/ 65 17.8
47.2/ 65 19.1
43.5/ 66 20.9
40.1/ 68 23.3
37.0/ 69 26.3
34.1/ 71 29.7
31.4/ 72 33.5
28.8/ 74 37.8
26.3/ 75 42.5
23.8/ 71 47.1
21.3/ 78 53.2
18.7/ 79 59.2
15.9/ 79 65.6
12.9/ 80 72.6

9.6/ 79 80.1

5.9/ 75 88.2

2.2/ 56 96.9

2.5/290 106.3

6.7/274 116.5
10.7/269 127.5
14.1/266 139.1
16.3/263 151.3
17.1/260 163.7
16.4/257 174.2
14.2/254 168. 4
11.2/250 156.5

7.7/245 144.7

4.3/234 133.4

1.7/184 122.6

3.0/109 112.4

5.4/ 93 102.7

7.5/ 88 93.5

9.3/ 86 84.6
10.8/ 85 76.2
12.0/ 84 68.0
13.0/ 84 60.1



Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 1
Sept. 2
Oct.

Oct. 1
Oct. 2

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

—_—— ok

65P/Gunn

= 2010 July 23.0 1T
= 2010 Mar. 2.23430 1T
= 196. 66765

= 68.35332 2000.0

= 10. 38613

2.4404565 AU

S O O

6.8 +5 log(Delta) + 12.5 log(r)

11 =21

48 -29
84 -30

19 -31
45 -32
11 =33
09 -33
46 -33

30 -33
80 -32
85 -31
21 -30
96 -29

5/ -28
92 -2]
36 -26
61 -24
90 -23

84 -22
49 -20
35 -18
32 -11
32 -15

29 -14
18 -12
94 -10
94 -09
93 -07

.A. (2000) Decl.

.16 =22
.62 -23
.48 -24
.19 24
.64 -24

.66 -25
.10 =25
.82 -25
.66 -25
.45 -25

.03 -24
.19 =24
13 =25
.42 -25
.99 -25

11.20 -26
14.

15.53 -28
13.
08.

02.
94.
46.
40.
35.

33.
33.
36.
42.
49.

98.
08.
20.
32.
45.

98.
12.
26.
40.
94.

08.
22.
35.
49.
00 02.

00 16.08 -06

92.0
36.
12.
38.
96.

06.
10.
10.
06.
02.

99.
99.
06.
21.
47.

25.
16.
17.
26.
317.

43.
36.
12.
2].
24,

03.
28.
43.
49.
48.

41.
30.
13.
92.
28.

00.
29.
96.
22.
46.

10.
34.
99.
26.
94.

— WO

— OC1—=~J O

oo/ Ol ~NLW OO NOOOC1IO © NI [eXl{oNdéy [ial N O©O~JoOOoO o™ SO~ O

)
4
o

Delta

318
. 251
171
094
005

910
810
105
997
486

374
262
151
044
. 942

. 848
. 165
. 695
. 643
. 611

. 603
.619
. 660
125
. 812

.918
. 040
175
320
472

629
188
946
103
255

402
941
671
191
899

995
4.07]
4.145
4.199
4.236

4.259

SN NN LW W

—_

—_

W LwWWwWw WWNNN NN~

-37 -

W WWWWE WRWWR NN RN RPN DR PR NRRNR NN

r

466
458
451
446
443

441
441
442
445
449

455
462
471
482
494

907
921
937
994
973

992
613
634
657
680

104
129
155
181
808

835
863
892
921
950

979
009
039

. 069
.100

.130
. 161
191
. 222
. 252

. 283

Daily motion
m ,
+2.09 4.5
+2.09 -3.
+2.07 -2.
+2.04 1.
+2.00 -1.

+1.94 0.
+1.87 +0.
+1.78 +0.
+1.68 +0.
+1.56 +0.

+1.42  -0.
+1.25 -0.
+1.07 -1,
+0.86 -2.
+0.62 -3.

+0.36 -b5.
+0.08 -6.
-0.20 -6.
-0.46 -J.
-0.67 -6.

-0.77 -b5.
-0.77 -3
-0.66 -1.
-0.46 +0.
-0.22 +2.

+0.05 +3.
+0.31 +4.
+0.54 +b.
+0.74 +6.
+0.90 +6.

+1.04 +].
+1.14  +].
+1.23 +8.
+1.29 +8.
+1.33 +8.

+1.37 +9.
+1.39 +9.
+1.40 +9.
+1.40 +9.
+1.40 +9.

+1.39 +9.
+1.38 +9.
+1.36 +9.
+1.34 +9.
+1.32 +8.

+1.29 +8.

OOCT—=~IN ~N—=h~Oc1TO —h~hOCIOOW SH—=ONO oo OI~d— Whbh—=>B© [e>NecKapNdy]

o O©—=O01IS SOHSHOoCILW—

0.3195168
3.5863579 AU
0.14511878
6.79 years

2
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Elong.

25.
30.

41.
47,

92.
98.
64.
10.
16.

82.

96.
103.
111,

119.
128.
137.
146.
155.

163.
165.
159.
151.
142.

132.
123.
115.
107.

99.

91.
84.

10.
63.

96.
90.
43.
37.
31.
25.

13.

10.

—_O—=d
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

20
20
21
21
21

22
22
22
23
23

23
00
00
00
01

01
01
01
02
02

02
02
03
03
03

03
03
03
03
03

03
03
02
02
02

02
02
02
02
02

03
03
03
03
03

03

m
317.
9].
17.
317.
97.

16.
36.
99.
14.
33.

92.
11.
29.
47.
05.

22.
39.
99.
11.
26.

39.
92.
03.
12.
19.

23.
25.
25.
21.
16.

09.
01.
94.
48.
43.

41.
41.
44
48.
94.

01.
10.
20.
31.
42.

94.

219P/LINEAR

= 2010 July
= 2010 Mar.
107. 72545
231.03011

11. 52456

23.0

1T

5.93726 TT

2000.0

2.3641099 AU

S O O

9.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

12 -09 41.
92 -08 28.
38 -07 06.
24 -05 36.
03 -03 58.

12 -02 15.
26 -00 27.
64 +01 24.
84 +03 17
83 +05 11.

63 +07 05.
19 +08 57.
90 +10 46.
94 +12 31.
25 +14 10.

o/ +15 44.
43 +17 10.
12 +18 29.
31 +19 39.
06 +20 39.

15 +21 30.
18 +22 11.
09 +22 41.
19 +23 01.
21 +23 08.

84 +23 03.
88 +22 46.
22 +22 14.
95 +21 29.
47 +20 32.

44 +19 24.
14 +18 11.
38 +16 58.
23 +15 52.
88 +14 56.

12 +14 14.
80 +13 47.
04 +13 34.
2] +13 34.
25 +13 43.

14 +14 01.
93 +14 25.
40 +14 52.
18 +15 22.
13 +15 52.

88 +16

O G100 LW~ [No})SHecXeocKeo) ~rOOOP~O N> ©0 00 — 00 o —=O©~J0o O —oHwWw ocwoioo o O —=wWh ON U100 ©

N
N
~

Delta

230
268
298
320
334

341
340
332
316
293

262
224
180
128
069

003
931
852
168
678

984
486
386
286
188

094
. 009
. 936
. 8179
. 843

. 833
. 850
. 897
972
072

196
338
494
660
833

009
184
357
925
686

838

SR PPN RRNRNG DWWWEH WWWWE  WWWWw

W WWWWwW PN N

- 38 -

W WWWWE WRWWR NN RN RPN DR PR NRRNR NN

r

398
388
379
373
368

365
364
365
368
372

379
387
397
408
422

43]
453
471
491
511

934
997/
981
607
633

661
689
118
148
118

809
840
812
905
937

970
004
037

071
105

138
172
. 206
. 240
274

. 308

0. 3530642
3.6543192 AU
0.14108939
6.99 years

Daily motion

+7.3

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1

+1
+1
+1
+1
+1

+1
+1

m

.98
.99
.99
.98
.97

.95
.94
.92
.90
. 88

. 86
.83
+1.
+1.
+1.

80
11
13

.69
.63
. 56
.41
.37

.24
.09
+0.
+0.
+0.

.20
.07
.33
)
.10

-y
.14
.62
43
.22

.01
.22
.42
.60
.15

. 88
.99
.08
.15
.22

.21

91
10
46

+8.
+9.
+9.
+10.

+10.
+11.
+11.
+11.
+11.

+11.

— =0 wWoOTcIOonN A~~~ —0 WNON

(o] OO OO N~ OO —=wW- NODOJWW O 00 11— 00 IO oOo—
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet 162P/Siding Spring

Epoch = 2010 July 23.0 TT
T = 2010 Mar.  8.42550 TT
Peri. = 356.31036

Node = 31.23944 2000.0

Incl. = 27.81675

a = 1.2330990 AU
H=14.0, G=0.15

RhA.(ZOOO) Decl. Delta r

m o

21 33.25 -30 29.1 2.123 1.438
22 03.63 -26 06.4 2.105 1.384
22 33.42 -21 16.1 2.090 1.336
23 02.65 -16 02.2 2.079 1.295
23 31.46 -10 30.1 2.074 1.264
00 00.05 —04 45.9 2.076 1.244
00 28.67 +01 03.2 2.085 1.234
00 57.61 +06 49.8 2.103 1.236
01 27.19 +12 26.3 2.129 1.249
01 57.67 +17 45.3 2.163 1.273
02 29.31 +22 40.1 2.205 1.307
03 02.28 +27 04.6 2.254 1.350
03 36.58 +30 53.5 2.311 1.400
04 12.09 +34 03.3 2.374 1.457
04 48.46 +36 31.7 2.441 1.518
05 25.19 +38 18.4 2.512 1.583
06 01.66 +39 25.1 2.586 1.651
06 37.27 +39 55.2 2.661 1.721
07 11.47 +39 53.4 2.735 1.793
07 43.89 +39 25.0 2.807 1.865
08 14.32 +38 35.7 2.875 1.938
08 42.67 +37 30.7 2.938 2.011
09 09.00 +36 14.7 2.994 2.084
09 33.41 +34 52.0 3.042 2.157
09 56.03 +33 26.1 3.081 2.229
10 17.01 +31 59.8 3.109 2.300
10 36.47 +30 35.8 3.127 2.371
10 54.51 +29 16.2 3.132 2.440
11 11.23 +28 03.1 3.125 2.509
11 26.64 +26 58.2 3.105 2.576
11 40.76 +26 03.1 3.073 2.643
11 53.56 +25 19.3 3.029 2.708
12 04.95 +24 48.5 2.975 2.773
12 14.84 +24 31.7 2.911 2.836
12 23.04 +24 30.3 2.841 2.898
12 29.37 +24 44.8 2.766 2.959
12 33.59 +25 15.2 2.690 3.019
12 35.47 +26 01.0 2.617 3.078
12 34.76 +26 59.5 2.551 3.136
12 31.34 +28 06.9 2.498 3.192
12 25.21 +29 17.3  2.463 3.248
12 16.62 +30 23.2 2.450 3.302
12 06.15 +31 16.9 2.462 3.355
11 54.60 +31 51.5 2.503 3.407
11 42.98 +32 03.0 2.572 3.458
11 32.26 +31 50.7 2.668 3.508

-39 -

S O O

0.5960419
3.0525415 AU
0.18480414
5. 33 years
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.
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Feb.
Mar.
Mar.
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Comet C/2009 U3 (Hill)
Epoch = 2010 July 23.0 1T

T = 2010 Mar. 20.25414 TT
Peri. = 77.70192

Node = 49.32074 2000.0
Incl. = 51.26102

q = 1.4144217 AU

e = 0.9916248

ml =13.0 + 5 log(Delta) + 10.0 log(r)

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

01 09.12 +37 30.9 1.227 1.768 -1.10
00 58.10 +40 07.6 1.279 1.690 -0.57
00 52.36 +42 54.9 1.329 1.618 -0.10
00 51.40 +45 59.3 1.372 1.555 +0.35
00 54.91 +49 25.3 1.406 1.502 +0.81
01 03.01 +53 16.2 1.428 1.460 +1.35
01 16.48 +57 33.6 1.439 1.431 +2.10
01 37.49 +62 16.5 1.439 1.416 +3.35
02 10.98 +67 18.7 1.431 1.416 +5.71
03 08.10 +72 16.1 1.421 1.430 +10.15
04 49.62 +75 56.5 1.413 1.458 +14.26
07 12.24 +75 54.8 1.414 1.499 +11.45
09 06.76 +71 20.7 1.431 1.552 +6.73
10 14.06 +64 13.4 1.470 1.615 +4.12
10 55.26 +56 11.0 1.535 1.686 +2.85
11 23.73 +48 04.9 1.628 1.764 +2.19
11 45.63 +40 22.0 1.748 1.848 +1.82
12 03.86 +33 16.6 1.892 1.936 +1.60
12 19.90 +26 53.6  2.055 2.028 +1.4]
12 34.58 +21 12.4 2.235 2.123 +1.38
12 48.39 +16 09.6  2.427 2.220 +1.32
13 01.62 +11 40.8 2.625 2.318 +1.28
13 14.44 +07 41.2 2.828 2.418 +1.26
13 27.00 +04 06.7 3.030 2.519 +1.23
13 39.34 +00 53.6 3.229 2.620 +1.22
13 51.54 -02 01.3 3.422 2.721 +1.21
14 03.59 -04 40.5 3.607 2.823 +1.19
14 15.51 -07 06.0 3.780 2.924 +1.18
14 27.28 -09 19.5 3.939 3.026 +1.16
14 38.89 -11 22.6 4.083 3.127 +1.14
14 50.29 -13 16.3 4.210 3.228 +1.12
15 01.45 -15 01.7 4.318 3.329 +1.08
15 12.28 -16 39.6 4.407 3.429 +1.04
152273 -18 11.0 4.475 3.529 +1.00
15 32.70 -19 36.4 4.522 3.628 +0.94
15 42.08 -20 56.7 4.548 3.72] +0.8]
15 50.77 -22 12.6  4.555 3.825 +0.79
15 58.62 -23 24.6 4.542 3.923 +0.69
16 05.50 -24 33.4 4.513 4.020 +0.57
16 11.25 -25 39.7 4.468 4.116 +0.44
16 15.70 -26 43.8 4.411 4.212 +0.30
16 18.67 -27 46.1 4.346 4.308 +0.13
16 20.02 -28 46.5 4.276 4.403 -0.04
16 19.60 -29 44.7 4.207 4.497 -0.23
16 17.32 -30 40.0 4.143 4.591 -0.41
16 13.18 =31 31.1  4.090 4.685 -0.59
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Feb.
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Mar.
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5
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Comet

Epoch

Peri.
Node
Incl.

q
€

C/2009 02 (Catalina)

= 2010 July 23.0 1T
= 2010 Mar. 24.40601 TT
= 133. 40511

= 310. 23059  2000.0

= 107. 95677

= 0.6953518 AU

= 0.9974460

ml =10.8 + 5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r
m o s

19 21.28 -00 57.5 2.483 1.619
19 30.72 +01 16.6 2.331 1.475
19 41.57 +04 04.7 2.146 1.329
19 54.41 +07 39.5 1.931 1.184
20 10.60 +12 21.3 1.686 1.044
20 33.36 +18 42.5 1.421 0.912
21 11.05 +27 28.0 1.152 0.800
22 26.44 +38 29.6 0.921 0.722
00 52.85 +44 34.6 0.810 0.695
03 16.34 +35 47.6 0.884 0.729
04 29.01 +23 18.6 1.089 0.811
05 05.46 +14 01.8 1.339 0.927
05 27.70 +07 29.9 1.588 1.060
05 43.85 +02 37.8 1.821 1.201
05 57.08 -01 16.8 2.032 1.346
06 08.72 -04 38.8 2.218 1.491
06 19.39 07 43.3 2.380 1.636
06 29.36 -10 40.2 2.520 1.779
06 38.73 -13 35.6 2.637 1.920
06 47.50 -16 34.3 2.735 2.059
06 55.63 -19 39.5 2.816 2.195
07 03.00 -22 53.2 2.881 2.329
07 09.47 -26 17.0 2.934 2.462
07 14.83 -29 51.6 2.977 2.591
07 18.83 -33 36.4 3.014 2.719
07 21.12 -37 30.5 3.049 2.845
07 21.24 -41 31.0 3.084 2.969
07 18.66 -45 33.8 3.123 3.091
07 12.68 -49 33.2 3.169 3.212
07 02.47 -53 21.1  3.226 3.331
06 47.29 -56 48.0 3.295 3.448
06 26.60 -59 42.6 3.379 3.564
06 00.70 —-61 53.5 3.477 3.679
05 31.13 -63 12.5 3.590 3.792
05 00.67 —-63 36.6 3.717 3.903
04 32.45 -63 10.5 3.857 4.014
04 08.75 -62 04.6 4.006 4.123
03 50.47 -60 31.1 4.164 4.232
03 37.49 -58 41.6 4.327 4.339
03 29.08 -56 45.3 4.493 4. 445
03 24.43 -54 48.7 4.658 4.550
03 22.78 -52 56.5 4.821 4.653
03 23.48 -51 11.8 4.980 4.757
03 26.00 -49 36.7 5.132 4.859
03 29.94 -48 12.6 5.276 4.960
03 34.96 -47 00.3 5.060

Daily motion

m
+0.

.09
.28
.62
+2.

+3.
+].
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+3.
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+0.
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+0.
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.01
.26
.60
.02
Y

.07
.99
.96
.05
.82

.37
.83
.30
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.46

.16
.07
.25
.39
.50

.99

94
88
81

14
65
94
40
23

+13.
+16.
+21.
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+38.
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+66.
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-52.
-74.

-55.
-39.
-29.
-23.
-20.
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-18.
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-22.
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-22.
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-2.
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+10.
+9.
+8.
+].

+6.

— N 100

S~ [$a RNy L NES) ] N OCINON O©~JoIN Ol

o NECICIN ~NoHhO©wo DO —01 ~Noo©w—

_._._._._.
N
—OoO—w®©

—_—— —_—— —_—— —_—— —_—

NN DN DNDN
—_—— a0

N
—_

LCLOVOE ©EPPO- NN~ SOICIRhE WNHNMN—O ©oOo—

N RO R N —
: Cooow
ST RAN—=O-d CIENO® OANO® OBRNO® ClWO G

NON—=N

—~JwWwoow SO —=—=—

~
~N— O 0N OO — O™ [{oNeNerNooXdy]

(=]
. . O . . . . .
WoOHLWRALD O©—=NOO IO WhO—© SONNO—O ~Noo~J—



Oh TT
2010/11

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
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Sept.
Sept.
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Oct.
Oct.
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Nov.
Nov.
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Jan.
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Jan.

Feb.
Feb.
Feb.
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Mar.

Mar.

4
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24

3
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23
5
15
25
4
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24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2001 R6 (LINEAR-Skiff)

= 2010 July 23.0
26.10050 TT

= 2010 Mar.
308. 44758
67.32038
17. 387178
2.1786347 AU

2000.0

1T

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

22
22
23
23
23

00
00
00
01
01

01
02
02
02
03

03
03
04
04
04

04
05
05
05
06

06
06
06
06
06

07
07
07
06
06

06
06
06
06
06

06
05
06
06
06

06

m

22.
41.
01.
21.
41.

01.
21.
41.
01.
21.

41.
01.
21,
41.
01.

21.
41.
00.
20.
39.

9].
15.
33.
49.
04.

18.
31.
42.
o1,
97,

01.
02.
00.
99.
47.

38.
2].
17.
09.
03.

00.
99.
02.
06.
13.

21.

19 -24
16 -22
92 -19
37 -11]
28 -14

23 -11
19 -09
16 -06
14 -03
14 -00

16 +01
20 +04
25 +06

31 +08 44.

34 +10

29 +12
15 +14
82 +16
23 +1]
29 +19

88 +20
88 +21
16 +22
94 +23
86 +24

92 +24
48 +25
30 +26
10 +27
98 +28

45 +29
42 +30
36 +31
31 +32
64 +34

11 +35
82 +36
95 +36
65 +37
68 +37

42 +31
96 +36
11 +36
99 +36
10 +36

29 +35

o

92.4
26.
99.
17.
36.

92.
07.
23.
39.
99.

35.
05.
29.

92.

90.
39.
18.
48.
09.

20.
24.
21.
13.
01.

46.
32.
19.
10.
07.

11.
22.
38.
96.
11.

16.
07.
42.
02.
08.

05.
9]/.
45.
31.
15.

99.
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Delta

836
890
940
984
025

060
091
118
140
158

172
180
183
181
173

160
139
112
079
037

989
933
869
198
121

638
991
460
369
280

196
122
062
021
002

011
049
117
212
332

474
632
803
982
167

353
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r

213
252
233
217
204

193
185
180
179
180

184
191
201
214
229

24]
268
291
317
344

374
405
438
473
509

941
985
625
666
108

150
193
837
881
925

970
016
061

107
. 152

. 198
. 244
.290
. 335
. 381

. 426

e = 0.4774536
a= 41692655 AU
n= 0.11577499

P = 8.51 years
Variation m1
for T=+1 day

-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
-0.86 -8.5 19.6
-0.85 -8.5 19.6
-0.84 -8.4 19.7
-0.84 -8.3 19.7
-0.84 -8.1 19.8
-0.84 -7.8 19.8
-0.84 -7.6 19.9
-0.84 -7.2 19.9
-0.84 -6.9 20.0
-0.84 -6.6 20.0
-0.85 -6.2 20.1
-0.85 -5.9 20.1
-0.86 -5.5 20.2
-0.86 -5.2 20.3
-0.87 -4.8 20.3
-0.88 4.5 20.4
-0.90 -4.2 20.4
-0.92 -3.9 20.5
-0.95 -3.6 20.5
-0.99 -3.3 20.5
-1.03 -3.1 20.6
-1.09 -2.8 20.6
-1.15 -2.6 20.6
-1.22 -2.5 20.7
-1.29 -2.5 20.8
-1.35 -2.6 20.9
-1.38 -2.9 21.0
-1.39 -3.2 21.1
-1.37 -3.5 21.3
-1.32 3.7 21.5
-1.25 3.7 21.8
-1.17 -3.6 22.0
-1.09 -3.5 22.2
-1.01 -3.2 22.5
-0.94 -2.9 22.7
-0.88 -2.6 23.0
-0.82 -2.2 23.2

Mot. /PA  Elong.

30.6/ 63 46.5
31.5/ 62 41.6
32.3/ 62 37.0
32.9/ 61 32.5
33.4/ 61 28.1
33.7/ 61 23.9
33.9/ 61 19.9
34.0/ 62 16.1
34.0/ 62 12.7
33.8/ 63 9.9
33.6/ 63 8.3
33.2/ 64 8.7
32.8/ 65 10.8
32.2/ 66 13.9
31.6/ 68 17.6
30.9/ 69 21.6
30.1/70 257
29.2/ 71 30.1
28.3/ 13 34.7
27.2/ 74 39.5
26.0/ 75 44.5
24.7/ 76 49.8
23.2/ 76 55.3
21.6/ 76 61.1
19.7/ 76 67.2
17.6/ 74 73.7
15.3/ 71 80.7
12.9/ 66  88.1
10.3/ 56  96.0
8.2/ 38 104.6
7.2/ 10 113.7
8.1/341 123.4
10.1/321 133.8
12.1/308 144.5
13.4/300 155.1
13.5/293 164.3
12.4/287 167.0
10.1/282 160. 4
7.2/276 150.5
3.9/266 140.1
1.0/213 130.0
2.8/115 120.2
5.6/104 110.9
8.0/100 102.1
10.1/ 99 93.7
11.8/ 98 85.7
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14
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13

23
5
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4
14
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13
23

3
13

23
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Comet

Epoch
T
Peri.
Node
Incl.

a

94P/Russel |

= 2010 July
2010 Mar.
92. 83582
70.91242
6. 18242
2.2402370 AU

23.0

1T

29. 71464 T1

2000.0

S O O

0. 3630804
3.5172993 AU
0.14941358
6. 60 years

ml =13.0 + 5 log(Delta) + 10.0 log(r (t-60))
RhA.(ZOOO) Decl.

m
10 38.
10 40.
10 40.
10 37.
10 31.

10 24.
10 17.
10 11.
10 08.
10 07.

10 09.
10 14.
10 21.
10 30.
10 41.

10 53.
11 07.
11 21.
11 35.
11 51.

12 06.
12 22.
12 39.
12 55.
13 12.

13 29.
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44 +17
84 +18
36 +18
12 +19
99 +20

12 +21
15 +22
95 +22
33 +22
48 +21

91 +20
29 +19
49 +18
11 +1]
60 +15

81 +13
07 +11
16 +09
89 +07
14 +05

81 +03
81 +01
10 -00
65 -02
41 -04

39 -06

.54 -08
.86 -10
.33 11
.91 -13

.58 -15
.30 -16
.00 -17
.62 -18
.10 -19

.33 -20
.21 =21
.65 -22
.51 =22
.66 -23

.97 =23
.28 -23
.43 -23
.24 -23
.54 -24

2].
00.
47.
44,
42.

34.
10.
24.
15.
45.

96.
90.
32.
03.
24.

39.
47.
90.
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47.

43.
38.
25.
29.
30.

2].
21.
11.
94.
32.

04.
28.
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47.
32.
09.
40.
04.
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96.
04.
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. 3176
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. 537
. 635
. 142
. 856
974

095
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821
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052
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25]
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299
284
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253
24]
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241
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272
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316
334
353

374
397
421
44]
474

901
930
960
991
622

655
687
121
155
189

824
859
894
929
965

000

. 036
.072
.108
143

179

Daily
m
+0.24
-0.05
-0.32
-0.55
-0. 69

-0.70
-0. 58
-0. 36
-0.09
+0. 20

+0. 48
+0. 72
+0. 92
+1.09
+1.22

+1.33
+1. 41
+1.47
+1.52
+1.57

+1. 60
+1. 63
+1. 65
+1. 68
+1.70

+1.72
+1.73
+1.75
+1.76
+1.71

+1.71
+1.71
+1.76
+1.75
+1.72

+1. 69
+1.64
+1.59
+1.52
+1.43

+1.33
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+0. 57
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Feb.

Feb.
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Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sep{.

Sept.
Sept.

Oct.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

m

P/2009 Y2 (Kowalski)

= 2010 July 23.0
30.69908 TT

= 2010 Mar.
171.96129
262.12570
29. 92891

2000.0

2.3392839 AU
ml =11.4 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

00 56.27 +28°44. 0

01
01
01
02

02
02
03
03
03

04
04
04
05
05

05
06
06
06
07

07
07
08
08
08

08
09
09
09
09

09
09
10
10
10

10
10
10
10
09

09
09
09
09
09

09

10.
2].
44,
02.

21,
41.
02.
23,
44,

05.
26.
48.
09.
30.

o1.
11.
31.
90.
09.

28.
45.
02.
18.
34.

49.
02.
15.
2].
38.

47.
99.
02.
07.
10.

11.
09.
06.
01.
94.

47.
39.
32.
26.
21.

19.

89
02
317
14

95
82
22
04
14

43
81
15
39
43

17
99
90
94
84

13
18
14
98
45

11
90
14
5/
28

15
84
38
22
18

11
93
67
93
89

33
96
32
23
16

13

+27
+26
+25
+24

+23
+23
+23
+22
+22

+22
+21
+20
+20
+19

+18
+17
+16
+14
+13

+11
+09
+07
+05
+03

+01
-00
-03
-05
-07

-10
-12
-15
=17
-19

=21
-23
-25
-26
=21

=21
=21
-26
-26
-25

-23

17.0
07.
12.
30.

97.
31.
09.
48.
26.

00.
31.
99.
12.
22.

23.
16.
00.
36.
04.

23.
36.
41.
40.
34.

23.
92.
12.
34.
98.

23.
48.
11.
30.
43.

46.
37.
11.
23.
11.

31.
25.
99.
05.
02.

92.

~ ~NJdpbhooo Oh—=010 WhLWoid DOCINO O CToOo~Jdwo ) oNerNeoNarNeoo] oI © O—=NHOO [$2 N KIS

Delta

087
173
266
362
461

960
658
155
848
938

023
104
178
24]
309

365
413
454
48]
913

930
939
939
931
514

488
454
412
362
306

243
175
105
033
962

896
836
1817
153
135

138
163
811
883
978

093

WONRNRN PR NROOWE WKWK VWKWK WRKKE WWEWWKW NN NN

-44 -

W LWWWE WRWWKW WRWWN RN RRRRR DR RN NN NN

1T

r

462
435
412
392
375

361
351
344
340
340

343
349
359
373
389

409
432
458
486
917

991
986
624
664
106

149
194
840
888
937

987
038

. 089
. 142
195

. 249
. 303
. 357
412
. 468

. 523
919
. 635
. 691
141

. 803

S O O

0. 6403033
6. 5034900 AU
0.05942708
16. 59 years

Daily motion

+1
+1
+1
+1
+1

+1

+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1

m

.46
.61
.14
. 84
.92

.99
+2.
+2.
+2.
+2.

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

+2.
.99
.94
.89
.83

.16
.10
.62
)
41

.38
.28
.18
.07
+0.

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

12
.33
.01
. 66
.16

.18
.12
.61
.45
.26

.07

04
08
11
13

14
13
12
10
07

04

95

81
65
48
30
09
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2010 A3 (Hill)

= 2010 July 23.0 1T
= 2010 Apr.  3.68466 TT
= 41.28473

= 64.82702 2000.0

= 15.02776

1.6218159 AU

S O O

ml = 14.5 + 5 log(Delta) + 10.0 log(r)

R. A. (2000) Decl.
h m

01
01
02
02
02

02
03
03
04
04

05
05
06
06
07

08

41.
49.
00.
15.
32.

92.
16.
41.
10.
40.

13.
47.
22.
9],
32.

05.
36.
06.
34.
00.

25.
48.
10.
31.
90.

09.
2].
44,
00.
16.

31.
46.
00.
13.
25.

317.
47.
96.
04.
11.

16.
19.
20.
19.
17.

12.

13 +07
21 +09
61 +12
12 +15
58 +18

91 +21
01 +23
80 +26
17 +28
87 +30

995 +32
69 +33
61 +33
62 +33
01 +32

20 +31
83 +30
69 +28
11 +25
96 +23

o/ +21
69 +18
49 +16
12 +13
12 +11

42 +09
31 +07
47 +05
95 +03
18 +01

97 -00
92 -01
38 -03
51 -04
84 -05

2] -06
68 -07
94 -08
90 -08
40 -09

28 -09
37 -09
9/ -09
19 -09
06 -09

94 -08

o

11.
45.
29.
19.
12.

04.
o1,
2].
47.
46.

17.
16.
42.
33.
o1,

40.
04.
08.
99.
39.

14.
47.
19.
94.
33.

16.
06.
02.
06.
17.

23.
96.
20.
36.
43.

41.
30.
11.
43.
06.

22.
30.
31.
25.
14.

99.

— =] o1 W~JooON CONOCON — wW—=NoHO ONJIOo1d CTLwNOT

(=] ~NOoOO—=NN SHOOOIN N W oo oo

Delta

. 440
. 488
037
. 587
. 636

. 685
133
. 182
. 832
. 886

943
005
073
147
228

315
409
508
612
19

828
938
047
153
255

351
439
918
986
642

686
115
130
129
114

685
642
986
520
446

367
286
208
137
079

039

—_—

—_—

W LWRWW WWWWLW WWRWKW WKW WWWNR NN NN
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R QU G QU Y —_— el —_—

—_—

W WWWWE WRWWKW  WNRNN RN RN

r

913
. 858
. 806
. 160
.19

. 685
. 658
. 638
. 626
. 622

. 626
. 639
. 659
. 687
122

. 163
. 809
. 861
917
971

040
105
173
243
314

387
460
934
608
683

158
834
909
984
058

133

207
281

. 355
. 428

.000
012
. 644

115

. 186
. 856

Daily

m

+0.
.14
.45
.15
+2.

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

+3.
+3.
+3.
+3.
+3.

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

+2.
+2.
+2.
.96
.87

.19
.12
. 65
.58
Y

.45
.39
.31
.23
.14

.04
+0.
+0.
+0.
+0.

.31
.12
.08
.21
.45

. 60

+1
+1
+1

+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1

81

03

31
98
84
07
2]

41
49
90
44
32

16
99
80
63
46

31
18
06

93
80
65
49

0.7322316
6. 0567860 AU
0.06612120
14. 91 years
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

I
Peri.
Node
Incl.

a

P/2010 A5 (LINEAR)

= 2010 Apr. 19.4551 TT
= 306. 8393
277.8451  2000.0
5. 7809
1.710380 AU

S O D

ml = 13.5 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

h m
13 06.
13 25.
13 44.
14 04.
14 23.

14 43.
15 01.
15 19.
15 35.
15 48.

99.
06.
10.
12.
11.

10.
10.
13.
17.
24.

33.
44.
97.
11.
25.

41.
9].
13.
30.
47.

04.
21.
38.
94.
11.

2].
42.
98.
12.
2].

41.
94.
07.
19.
22 31.

22 42.

N_A—A—A—A — — — — — — — — — — — ) — — — — — — ol —)
[eXle{e}{e ] 00 00 00 I~ ~N~JoOoHo SHOoOOOHOHOD [exNeorNerNarNd )]

NN N
OO Oo

NN
—_

NN NN
NN — —

01
17
o/
13
10

01
12
35
29
92

61
91
88
04
o1

15
98
17
11
62

12
69
21
00
11

30
42
92
10
63

98
49
28
85
17

18
83
09
92
29

17
92
33
o/
18

13’

-15
-18
-20
=22

-24
-26
-28
-29
-30

-30
-30
-30
-29
-28

=21
-26
-25
-24
-23

=22
=22
=22
=21
=21

=21
=21
=21
-20
-20

-20
-19
-18
=17
=17

-16
-15
-13
-12
-11

-10
-09
-07
-06
-05

26.
49.
10.
26.
36.

37.
26.
00.
17.
13.

46.
99.
37.
93.
90.

34.
16.
04.
04.
18.

45.
23.
08.
98.
90.

41.
30.
16.
9].
33.

03.
2].
45.
98.
05.

07.
05.
98.
49.
36.

22.
06.
90.
34.
19.

13 -04 05.

— 1o 0 M~ RO—=~Jd—= O SAwWooo N Ao O NWWON NN— — WOOO0 ~ArOWO— A=W

—_

Delta

.902
. 154
. 612
419
. 354

. 238
133
039
955
884

825
119
150
136
142

166
809
812
952
. 049

. 161
. 286
. 424
012
. 130

895
068
245
425
607

190
970
148
319
484

640
185
918

—_—

oo o000 OO0 oo~

PLOWLW wWwwwhN PN~

&
—_ O
A
> oo

4.233
4. 306
4.362
4. 400
4. 421

4.425

- 46 -

—_— —_ _— N

—_—

W WWWWE WRWNR NN RN NN

r

. 033
. 981
. 932
. 886
. 845

. 809
T
. 152
132
. 118

AN
N
Ay
. 130
. 149

175
. 806
. 842
. 882
927

976
028
083
140
200

261
324
388
453
519

985
652
119
186
853

921
988
055
122

. 188

254

. 320
. 386
. 451

915

. 580

Daily

m

.92
.94
.96
.96
.93

.81
.16
.99
. 36
.07

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+0.
+0.
+0.
-0.
-0.

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

.10
.25
.38
.48
)

.61
. 65
. 68
.69
.10

.69
. 68
. 66
.63
.60

. 56
.53
.48
.44
.39

.34
.28
.22
.16
.10

.03

+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

13
40
12
05
08

02
22
45
69
91

0. 659352

5.020963 AU

0.0876039
11. 3 years

motion

-14.
-14.
-13.
-13.
-12.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

04 54.85 +14 49.
90. 43 +15 48.
99.
08.
24,

38.
47.
48.
38.
15.

37.
41.
2].
96.
07.

01.
41.
08.
24.
32.

33.
29.
23.
16.
10.

06.
05.
90.
41.
25.

03.
32.
94.
07.
11.

05.
o1,
28.
9].
17.

29.
34.
33.
2].
16.

01.

04
04
04
04

05
05
05
05
06

06
07
07
07
08

08
09

09
10

m

49.
92.
99.

09.
22.
39.
9].
18.

40.
04.
28.
93.
18.

43.
08.
32.
96.
19.

41.
03.
25.
45.
06.

26.
45.
04.
23.
42.

00.
17.
35.
92.
08.

24.
39.
93.
06.
18.

29.
38.
46.
o1,
99.

97.

30P/Reinmuth

= 2010 July 23.0 1T
= 2010 Apr. 19.54133 TT
= 13. 20400

= 119. 75376 2000.0

= 8.12210

1. 8840567 AU

S O O

9.0 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

49 +16
39 +18
07 +19

33 +20
79 +21
06 +22
75 +23
44 +24

12 +24
23 +24
o] +24
41 +23
44 +23

39 +22
07 +20
33 +19
06 +17
21 +15

16 +13
12 +11
11 +09
98 +07
35 +05

28 +03
80 +01
94 -00
13 -02
16 -04

23 -06
95 -07
25 -08
09 -10
42 -1

12 -12
12 -12
29 -13
48 -13
96 -14

33 -14
62 -14
24 -14
99 -14
10 -14

22 -14

—OOHON

—_—J W o ~NoOooow—

© ~ArphhoOooo N — 0000 © OO —=-JOoO ON PO ~NOooOow wWwoooHo I

Delta

187
213
. 257
314
. 381

. 454
. 932
. 613
. 697
. 181

. 867
. 954
. 042
131
221

312
403
496
988
680

112
862
951
036
117

193
264
321
382
429

465
490
904
905
494

470
433
384
323
252

171
083
991
896
803

. 114

—_—

—_—

D PRNWE WWWWW WKWK WKW WWRNR RNNNN NN ——

- 47 -

—_—_— — = NN

W LWL RN NN RN RRNRN D=

r

. 096
. 060
. 028
997
.970

9471
927
.910
. 898
. 889

. 885
. 884
. 888
. 896
.909

. 925
. 944
. 968
. 994

024

057
092
130
169
211

254
299
345
393
441

490
940
990
640
691

142
193
845
896
947

998
049

.099

150

. 200
. 250

0.5010714
3.7762047 AU
0.13431384
1. 34 years

Daily motion

m

-0.
-0.
+0.
+0.
.03

.35
.63
.87
+2.
+2.

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

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

+2.
+2.
+2.
+2.
.99

.95
.91
. 88
. 84
.81

.y
13
. 68
.63
.01

.50
.42
.32
.21
.08

+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.

44
09
29
67

07
23

35
43
48
90
90

4]
43
37
32
26

20
14
09
04

93
16
98
37
15

07

+b.
+6.
+].
+].
+].

+6.
+6.
+b.
+3.
+2.
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Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Comet C/2007 V053 (Spacewatch)

Epoch = 2010 July 23.0 1T

T = 2010 Apr. 26.52243 TT

Peri. = 75.03311

Node = 59.73434 2000.0

Incl. = 86.98991

q = 4.8426676 AU

e = 0.9997723

ml = 6.8+ 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r Daily motion

m o m ,

22 24.98 +72 45.7 4.630 4.922 +0.06 -8.0
22 25.56 +71 26.1 4.691 4.908 +0.32 -6.0
22 28.73 +70 25.7 4.756 4.896 +0.48 -4.0
22 33.57 +69 45.4 4.823 4.885 +0.59 -2.0
22 39.52 +69 25.3 4.888 4.876 +0.66 0.0
22 46.12 +69 25.0 4.949 4.867 +0.69 +1.9
22 53.04 +69 43.9 5.004 4.860 +0.69 +3.7
22 59.98 +70 21.0 5.052 4.854 +0.67 +5.4
23 06.64 +71 15.4 5.000 4.849 +0.60 +7.1
23 12.68 +72 26.0 5.120 4.846 +0.50 +8.6
23 17.64 +73 51.5 5.141 4.844 +0.32 +9.9
23 20.84 +75 30.9 5.153 4.843 +0.03 +11.2
23 21.11 +77 22.5 5.157 4.843 -0.48 +12.2
23 16.34 +79 24.3 5.154 4.845 -1.44 +12.8
23 01.95 +81 32.7 5.146 4.847 -3.46 +12.7
22 27.39 +83 39.5 5.134 4.852 -7.94 +10.4
21 07.98 +85 23.1 5.119 4.857 -14.03 +2.6
18 47.68 +85 48.6 5.104 4.863 -11.63 -8.5
16 51.35 +84 24.1 5.090 4.871 -5.50 -14.7
15 56.38 +81 57.6 5.078 4.880 -2.32 -17.2
15 33.19 +79 06.0 5.071 4.891 -0.88 -18.3
15 24.36 +76 03.4 5.069 4.902 -0.16 -18.7
15 22.78 +72 56.1 5.072 4.915 +0.25 -18.8
15 25.29 +69 48.1 5.083 4.929 +0.50 -18.6
15 30.27 +66 42.3 5.101 4.944 +0.66 -18.1
15 36.85 +63 41.2 5.125 4.960 +0.77 -17.4
15 44.51 +60 47.2 5.154 4.977 +0.84 -16.5
15 52.90 +58 02.4 5.189 4.996 +0.89 -15.4
16 01.79 +55 28.3 5.228 5.015 +0.92 -14.2
16 10.99 +53 06.7 5.269 5.036 +0.94 -12.8
16 20.35 +50 58.6 5.310 5.058 +0.94 -11.4
16 29.75 +49 05.0 5.350 5.081 +0.93 -9.8
16 39.06 +47 26.7 5.387 5.105 +0.91 -8.3
16 48.17 +46 03.9 5.419 5.129 +0.88 -6.7
16 56.97 +44 57.0 5.445 5.155 +0.84 -5.1
17 05.33 +44 05.8 5.465 5.182 +0.78 -3.6
17 13.12 +43 30.0 5.476 5.210 +0.71 -2.1
17 20.23 +43 09.3 5.479 5.239 +0.63 -0.6
17 26.48 +43 02.9 5.473 5.269 +0.53 +0.7
17 31.73 +43 09.7 5.459 5.299 +0.41 +1.9
17 35.81 +43 28.5 5.438 5.331 +0.27 +2.9
17 38.54 +43 57.5 5.411 5.363 +0.12 +3.7
17 39.75 +44 34.8 5.379 5.396 -0.05 +4.3
17 39.25 +45 17.9 5.345 5.430 -0.24 +4.6
17 36.89 +46 03.7 5.311 5.465 -0.43 +4.5
17 32.58 +46 48.6 5.279 5.500 -0.63 +4.0

- 48 -

—_——t ok —d R QU G G QY —_— el ol —) ) —_— el ol —) ) —_— )k —k —_— ) —) —d —_——t ok —d —_——t ok —d

—_——t ok —d

—_

—_—_——_——_Y

(o] 00 00 00 0O NN SO OC10101 A pDdwoWwW WWNNN NNNNN NN NDN NNNN—

—OJo1W ArdphOW HOCIO OO IO~ OOD

(=] OHOOOHNO O IO owWwW OO W—O NWARWO ~OCIWwoo—



Oh
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

A (
h m
57.
09.

22.
34.

©©O©Oooo [oeNecNe ol NE N =

- 49 -

Daily

m

.25
.25
.25
.24
.25

.26
.30
.38
)
.91

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+2.
+b.
+14.
+217.
+10.

+4.
+2.
.57
.19
+0.

+1
+1

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

.23
. 56
.96
43
.97

.50
.93
11
.98
.58

.06
.92
.04
. 64
31

.06
.14
.30
.42
.01

.58

12
07
61
95
81

12
30

95

11
60
43
25
03

C/2009 K5 (McNaught)

= 2010 July 23.0 1T

= 2010 Apr. 30.02516 TT

= 66.17390

= 257.85643  2000.0

= 103. 87934

= 1.4224126 AU

= 1.0008473

7.2 +5 log(Delta) + 10.0 log(r)
2000) Decl. Delta r
87 -26 35.7 3.064 2.144
42 -24 04.4 2.906 2.048
93 -21 10.5 2.726 1.956
40 -17 46.1 2.529 1.867
84 -13 40.3 2.317 1.782
.29 -08 38.1 2.096 1.703
.88 -02 19.2 1.875 1.631
.86 +05 43.4 1.665 1.567
.66 +15 58.6 1.481 1.514
.16 +28 42.8 1.342 1.471
.21 +43 28.4  1.271 1. 441
.41 +58 41.8 1.278 1.425
.13 472 16.0  1.359 1.424
.20 +81 43.3 1.494 1.437
.72 +81 27.1  1.660 1.464
.79 +75 53.1 1.838 1.504
.99 +70 40.4 2.015 1.555
.96 +66 21.3  2.179 1.617
.65 +62 49.4 2.325 1.688
.59 +59 55.7 2.449 1.765
.11 +567 33.5 2.549 1.849
.17 +565 37.3  2.622 1.937
.80 +54 03.9 2.668 2.029
.14 +562 50.7 2.688 2.124
.61 +561 56.1 2.684 2.221
.92 +61 19.0 2.656 2.319
.57 +560 58.3 2.609 2.419
.99 +50 52.1 2.548 2.520
.44 +50 57.4 2.476 2.622
.11 +51 08.2 2.401 2.723
.44 +51 14.9 2.333 2.825
.40 +51 04.1  2.279 2.927
.12 +50 20.2 2.252 3.029
.05 +48 51.8 2.259 3.131
.28 +46 38.4 2.309 3.233
.44 +43 51.6 2.404 3.334
.86 +40 50.1 2.545 3.435
.65 +37 51.6 2.725 3.535
.29 +35 08.1 2.938 3.635
.93 +32 45.5 3.176 3.734
81 +30 44.9 3.432 3.833
24 +29 05.0 3.699 3.931
66 +27 43.1 3.969 4.029
62 +26 36.2 4.239 4.126
78 +25 41.4  4.501 4.223
84 +24 56.1 4.754 4.319

+
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet
Epoch
Peri.

Node
Incl.

C/2009 W2 (Boattini)
= 2010 July 23.0

= 2010 May 1. 8432
= 121. 34515

= 199. 58608 2000.0
= 164. 48960

=  6.9071715 AU

= 0.9991115

9.0 + 5 log(Delta) +

R. A. (2000) Decl.

h m o
05 28.40 +39 46.
18.
44.
05.
26.

47.
11.
39.
10.
46.

26.
10.
98.
49.
42.

39.
37.
38.
40.
44,

49.
99.
02.
09.
15.

20.
23.
23.
18.
06.

46.
18.
41.
9].
07.

13.
18.
26.
36.
92.

14.
42.
16.
96.
41.

31.

05 16.
05 05.
04 56.
04 49.

04 43.
04 39.
04 36.
04 35.
04 34.

04 35.
04 36.
04 38.
04 40.
04 43.

04 46.
04 49.
04 51.
04 54.
04 56.

04 57.
04 58.
04 58.
04 56.
04 54.

04 51.
04 46.
04 40.
04 32.
04 23.

04 13.
04 02.
03 50.
03 39.
03 28.

03 19.
03 10.
03 03.
02 57.
02 53.

02 50.
02 48.
02 48.
02 48.
02 49.

02 50.

39 +39
69 +38
96 +38
13 +37

39 +36
24 +36
99 +35
14 +35
82 +34

41 +34
14 +34
65 +33
98 +33
98 +33

32 +33
07 +33
69 +33
04 +33
00 +33

42 +33
16 +33
07 +34
99 +34
11 +34

29 +34
42 +34
10 +34
36 +34
2] +34

08 +33
10 +33
16 +32
93 +31
85 +31

11 +30
60 +29
46 +28
11 +21
49 +26

o4 +26
18 +25
07 +25
2] +24
21 +24

15 +24

— O wWwoo~l cTONOOD DO CI©O©W O© =N IO ~rOCIOOCIO® Noo—=oHO

w O ~J O~ OO O oW SwloIo»

D

elta

6. 050

121
226
360
514

684
860
037
209
370

915
642
145
824
871

902
899
868
810
126

619
491
346
186
018

846
676
915
369
245

150
090
067
084
142

23]
366
922
100
892

092
291
485
668
835

982
=50 -

6

Daily motion

1T

1T

7.5 log(r)
r

m

950 -1.20
943 -1.07
937 -0.91
931 -0.74
926 -0.57
921 -0.41
918 -0.27
914 -0.14
912 -0.03
910 +0.06
908 +0.13
907 +0.19
907 +0.23
908 +0.26
909 +0.27
910 +0.27
913 +0.26
916 +0.24
919 +0.20
923 +0.14
928 +0.07
933 -0.01
939 -0.11
946 -0.22
953 -0.35
961 -0.49
969 -0.63
978 -0.77
988 -0.91
998 -1.02
009 -1.10
.020 -1.13
.032 -1.12
.045 -1.07
.058 -0.97
.071 -0.85
.086 -0.71
.100 -0.57
.116 0. 43
.132 -0.30
.148 -0.18
.165 -0.07
.183 +0.02
.201 +0.09
.219 +0.15
.238 +0.20
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 104P/Kowal
Epoch = 2010 July

T = 2010 May
Peri. = 200.55672
Node = 235.51504
Incl. = 10.26836
q =

23.0

1T

4.65562 TT

2000.0

1.1796708 AU

S O O

ml =12.0 + 5 log(Delta) + 17.5 log(r)

R. A. (2000) Decl.
h m o
21 52.51 -05 18.
22 13.39 -03 57.
22 35.76 -02 22.
22 59.62 -00 33.
23 25.05 +01 27.

23 52.13 +03 39.
00 20.97 +05 59.
00 51.72 +08 23.
01 24.49 +10 47.
01 59.31 +13 06.

02 36.16 +15 13.
03 14.85 +16 59.
03 54.96 +18 20.
04 35.93 +19 09.
05 17.03 +19 23.

05 57.50 +19 03.
06 36.68 +18 11.
07 14.05 +16 50.
07 49.29 +15 08.
08 22.29 +13 10.

08 53.07 +11 01.
09 21.76 +08 45.
09 48.53 +06 27.
10 13.58 +04 08.
10 37.08 +01 50.

99.22 -00 23.
20.14 -02 33.
39.96 04 38.
98. 77 -06 37.
16. 64 -08 30.

33.61 -10 17
49.68 -11 51.
04.82 -13 29.
18.98 -14 55.
32.08 -16 13.

44.00 -17 22.
94.60 -18 24.
03.69 -19 17
11.06 -20 00.
16.51 -20 34.

19.81 -20 57.
20. 78 -21 08.
19.33 -21 06
15. 45 -20 50.
14 09.40 -20 19.

14 01.62 -19 34.

—_— )tk
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Delta

388
385
31
350
322

288
252
216
180
149

125
109
104
110
130

163
208
265
332
408

489
974
660
145
821

904
973
033
083
121

146
157
154
137
106

061
003
935
859
116

692
609
934
470
424

401

N PPN PRNGWW WWWWE  WWWNIN PRMNRN PRNMIRN PRNNRN PN PN

-51-

—_— el R QU G QU Y —_— el —_— el

—_—

W WWWWL NN NN NN

r

. 839
. 160
. 683
. 607
. 533

. 463
397
337
. 285
241

. 208
187
. 180
. 186
. 205

. 236
. 218
. 330
. 389
. 454

. 924
997
673
. 150
. 828

.907
. 986
. 065

143
221

298
374
449
923
996

667/
138
807
876
943

009

.074
137
. 200
. 261

. 321

0. 6381441
3.2600574 AU
0.16744270
5.89 years

Daily motion

m
+2.
+2.
+2.
+2.
+2.

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

+3.
+4.
+4.
+4.
+4.

+3.
+3.
+3.
+3.
+3.

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

+2.
+1
+1
+1
+1

+1
+1
+1
+1
+1

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

09
24
39
94
A

88
07
28
48
69

87
01
10
11
05

92
14
92
30
08

817
68
90
35
21

09

.98
. 88
.19
.10

.61
.01
.42
.31
.19

.06

91
14
99
33

.10
)
.39
.61
.18

.89

+8.
+9.
+10.
+12.
+13.

+14.
+14.
+14.
+13.
+12.

+10.
+8.
+4.
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet 141P/Machholz A

Epoch = 2010 July 23.0
= 2010 May

T

Peri.
Node
Incl.

a

149. 37124
246. 08543
12. 80243
0. 7577915 AU

1T

24. 48956 TT

2000.0

S O O

ml =13.8 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

19
19
20

20
21
21
22
22

23
00
01
02
03

04
05
05
06
07

07
08
08
09
09

10
10

10
11
11

—_— —_— ) —d

—— = NN NNNNN NN———

—_— )t ) —t —d

—_
—_

m °o
18 34.98 -18 48.
18 57.04 -18 04.
36 -17 05.
06 -15 46.
07.

03.
32.
31.
99.
01.

26.
01.
24.
12.45 +18 08.
48.

10.
15.
17.
35.
26.

01.
31.
99.
30.
04.

43.
28.
41.
46.
45.

37.
24.
04.
37.
02.

19.
25.
19.
00.
23.

28.
11.
33.
34.
21.

98.

20.
45.
11.

39.
09.
41.
17.
99.

38.
25.
16.

10.

08.
04.
96.
42.
22.

98.
30.
98.
24.
47.

08.
2].
45.
01.
16.

30.
42.
93.
02.
10.

16.
20.
22.
21.
18.

12.
04.
99.
44,
34.

25.

30 -14

29 -12
31 -09
14 -06
02 -02
68 +01

28 +05
28 +10
84 +14

62 +20

90 +22
68 +22
00 +21
00 +19
14 +11

11 +15
96 +12
98 +09
50 +07
60 +05

65 +02
93 +00
63 -01
90 -03
81 -05

41 -07
69 -09
96 -11
94 -12
68 -14

99 -15
48 -16
14 -17
38 -18
13 -18

43 -18
5/ -18
10 -17
11 -16
48 -15

06 -13

— OO WwO O~ OpM~O© NdIJIOoOD® OoOdhpO ~N oI OdOIN

o NOO—=0IN O—=O©OIN [ecNerNeorXorRia)

Delta

052
936
809
674
932

389
24]
110
. 984
. 874

. 186
125
. 693
. 692
. 118

. 167
. 835
917
.012
114

220
321
432
931
621

102
110
825
865
889

898
891
868
832
182

122
655
983
912
446

392
354
339
352
394

469

TN NG

RO RN PR RPN RRNRR D=

.59 -

—_——_——aN

—_—

—_—

—ooo0o oooco-—

W WLWWWL W NN NN

r

.079
9179
. 8178
174
. 667

. 558
. 448
. 336
. 225
115

. 009
913
. 833

119
158

175
821
904

999

104

213
. 325
437
. 541
. 656

. 163
. 867
. 969

069
166

260
352
442
529
615

698
119
858
935
010

. 084
. 156
. 226
. 294
. 360

. 425

0. 7488965
3.0178454 AU
0. 18800032
b.24 years

Daily motion

m
+2.
+2.
+2.
+2.
+2.

+3.
+3.
+3.
+3.
+4.

+4.
+b.
+b.
+b.
+b.

+b.
+b.
+4.
+4.
+3.

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

+1
+1
+1
+1
+1

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

21
33
4]
62
80

00
24
93
87
26

10
16
96
82
83

98
13
60
07
60

19
84
99
31
11

.93
vy
.63
.49
. 36

.23
.09

94
11
99

.39
11
.08
.33
Y

.19
.95
.03
.03
.94

.19
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet 141P/Machholz D

Epoch = 2010 July 23.0
= 2010 May

T
Peri.
Node
Incl.

a

149. 33034
246. 08516
12. 80335
0.7578154 AU

1T

29.79665 TT

2000.0

S O O

ml =15.2 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

m

18 30.90 -19 00’
18 52.46 —18 19.

19 15.
19 39.
20 04.

20 31.
21 00.
21 32.
22 06.
22 43.

23 24.
00 09.
00 59.
01 53.
02 51.

03 50.
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21 -17
25 -16
74 -14

85 -12
86 -10
12 07
07 -04
22 00

16 +04
44 +08
36 +13
14 +1]
45 +20

35 +22

11 422
.15 422
.31 +20
.13 +18

.82 +15
.10 +13
.65 +10
.10 +08
.94 +05

.60 +03
.36 +00

45 -01

.04 -03
.21 -05

.02 -07
.44 -09
.43 -10
.88 -12
.64 -13

.54 -15
.37 -16
.92 17
.01 =17
.56 -18

.64 -18
.55 -18
.88 -117
.41 -16
.05 -15

.64 -13

23.
09.
35.

38.
15.
23.
00.
06.

13.
48.
21.
23.
29.

17.
44
02.
2].
20.

94.4
20.4
)
10. 4
3
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22.
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Delta

102
985
856
118
974

427
280
138
004
. 886

181
114
.672
. 660
.679

122
. 186
. 865
. 956
056

160
265
369
467
957

637
106
161
801
826

836
830
809
173
125

667/
601
931
462
398

346
311
299
315
361

438

TN NN G

N PONOMNNN PRNMNRN PRNMNN NN PPN ==

-Hh3 -

—_— = NN

—_—

—_—

—ooo0o oooco-—

W WWWWL NN NN NN

r

131
. 033
. 932
. 830
. 124

.617
. 507
. 396
. 284
173

. 064
. 963
8173

804
164

161
195
860

9471
. 047

. 155
. 266
. 3178
. 489
. 599

. 107
. 813
.916

017
115

211
304
395
484
570

655
131
817
895
972

046

119
.190
. 259
321

. 392

0. 7492149
3.0217713 AU
0.18763406
5. 25 years

Daily motion

m
+2.
+2.
+2.
+2.
+2.

+2.
+3.
+3.
+3.
+4.

+4.
+4.
+b.
+b.
+b.

+b.
+b.
+4.
+4.
+3.

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

+1
+1
+1
+1
+1

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

16
28
40
99
A

90
13
39
11
09

93
99
44
11
89

14
34
82
28
11

33
96
64
38
17

.98
.81
. 66
.92
.38

.24
.10

94
18
99

.38
)
.09
.34
.99

.81
.97
.05
.04
.94

.18

+4.
+b.
+].
+9.
+11.

+14.
+17.
+20.
+23.
+26.

+217.
+217.
+24.
+18.
+10.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet 142P/Ge-Wang

Epoch = 2010 July 23.0
30.47843 TT

T

Peri.
Node
Incl.

a

2010 May
175. 71479
176. 51881
12. 30680
2.4880198 AU

2000.0

1T

S O O

ml =11.6 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

20
20
20
21
21

21
22
22
22
23

23
23
23
00
00

00
01
01
01
01

02
02
02
02
02

02
02
02
02
02

02
02
02
02
02

02
02
02
02
02

02
02
03
03
03

03

m °
16.35 -12

34.
93.
11.
30.

49.
08.
26.
45.
03.

22.
40.
98.
15.
32.

49.
05.
21.
36.
90.

03.
14.
24.
32.
38.

41.
42.
40.
37.
32.

26.
20.
16.
12.
11.

12.
15.
19.
26.
33.

42.
92.
03.
14.
26.

39.

63 -12
15 -11
82 -10
99 -09

38 -08
13 -06
82 -05
40 -03
83 02

11 =00
17 +00
00 +02
96 +03
17 +04

97/ +05
87 +07
99 +07
47 +08
45 +09

28 +09
14 +09
99 +09
44 +09
17 +08

91 +07
37 +06
85 +05
25 +04
16 +02

38 +01
16 +00
09 +00
98 -00
15 -00

95 +00
31 +00
91 +01
14 +02
19 +03

66 +04
96 +05
33 +06
82 +07
91 +08

46 +09

92. 1
10.9
20.0
20.8
14.0

00.
41.
17.
90.
21.

92.
36.
03.
2].
45.

9].
02.
9].
42.
16.

36.
43.
35.
12.
34.

41.
35.
20.
00.
42.

33.
39.
02.
13.
10.

09.
42.
2].
20.
19.

21.
24.
2].
29.
28.

24.
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Delta

620
. 630
. 629
619
999

969
930
483
421
365

295
219
138
051
959

864
164
662
998
452

346
241
140
. 043
. 954

. 8176
. 811
. 166
141
. 142

. 169
. 823
.902
. 006
130

21
425
989
159
933

109
283
453
618
116

. 925
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r

125
696
668
642
618

995
975
996
940
926

914
904
496
491
489

488
490
495
901
510

922
935
951
969
589

611
635
660
687
116

146
118
811
845
881

917
954
993
032
072

.12
153
195
231
. 280

. 323

Daily

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1

+1
+1
+1
+1
+1

+1

m

.83
.85
.81
. 88
. 88

. 88
.81
. 86
. 84
.83

. 81
.18
+1.
+1.
+1.

16
12
68

.63
.01
.49
.40
.28

.15
+0.
+0.
+0.
+0.

.09
.15
. 36
.01
.58

. 56
47
.31
12
.08

.28
.46
.62
.16
.89

.99
.08
.15
.21
.26

.29

98
19
5/
33

0.4999389
4.9754321 AU
0.08880918
11.10 years
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102.
109.
118.

127.
136.
146.
156.
165.

167.
161.
151.
141.
131.

122.
113.
104.
96.
88.

81.
66.
60.
93.

46.
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Comet D/1978 R1 (Haneda—Campos)
Epoch = 2010 July 23.0 1T

T = 2010 June 6.43718 TT

Peri. = 307.16389 e = 0.6299116
Node = 66.51101 2000.0 a= 3.4537325 AU
Incl. = 4.94546 n= 0.15355750

q = 1.2781864 AU P= 6.42 years

ml =12.5 + 5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Variation ml  Mot. /PA Elong.

2010/11 h m o for T=+1 day , o o
Jan. 4 18 55.55 -24 48.5 3.097 2.115 -0.96 -0.5 18.2 33.3/ 86 2.1
Jan. 14 19.19.84 -24 17.9 3.016 2.039 -1.04 -1.2 18.0 34.9/ 84 5.8
Jan. 24 19 45.09 -23 31.7 2.926 1.965 -1.12 -2.0 17.8 36.6/ 81 10.0
Feb. 3 20 11.24 -22 28.3 2.831 1.890 -1.20 -3.0 17.5 38.5/79 14.0
Feb. 13 20 38.25 -21 06.5 2.732 1.817 -1.28 -4.1 17.3 40.4/ 717 11.7
Feb. 23 21 06.06 -19 25.2 2.631 1.744 -1.37 -5.3 17.0 42.5/ 75 21.0
Mar. 5 21 34.65 -17 23.8 2.531 1.674 -1.45 -6.6 16.8 44.6/ 72 24.0
Mar. 15 22 03.99 -15 01.9 2.433 1.606 -1.53 -8.0 16.5 46.7/ 711 26.5
Mar. 25 22 34.07 -12 20.2 2.340 1.542 -1.60 -9.4 16.2 48.8/ 69 28.7
Apr. 4 23 04.88 -09 19.9 2.255 1.482 -1.67 -10.7 16.0 50.8/ 68 30.4
Apr. 14 23 36.43 -06 03.3 2.179 1.427 -1.74 -11.8 15.7 52.6/ 67 31.8
Apr. 24 00 08.71 -02 34.3 2.114 1.380 -1.79 -12.7 15.5 54.0/ 66 32.7
May 4 00 41.71 +01 02.2 2.060 1.340 -1.84 -13.2 15.3 55.0/ 66 33.4
May 14 01 15.41 +04 40.2 2.020 1.309 -1.88 -13.3 15.2 b55.4/ 67 33.9
May 24 01 49.71 +08 12.6 1.992 1.288 -1.90 -12.9 15.1 55.1/ 68 34.3
June 3 02 24.49 +11 32.5 1.975 1.279 -1.91 -12.1 15.0 54.3/ 70 34.7
June 13 02 59.56 +14 33.5 1.969 1.281 -1.90 -10.8 15.0 53.0/ 72 35.2
June 23 03 34.62 +17 10.3 1.972 1.294 -1.86 -9.3 15.1 51.1/ 74 35.9
July 3 04 09.35+19 19.5 1.981 1.317 -1.81 -7.7 15.2 49.0/ 77 36.9
July 13 04 43.39 +20 59.8 1.994 1.351 -1.74 -6.0 15.3 46.5/ 80 38.2
July 23 05 16.35 +22 11.5 2.009 1.394 -1.65 -4.5 15.5 43.9/ 83 40.0
Aug. 2 05 47.89 +22 56.8 2.023 1.444 -1.55 -3.1 15.6 41.2/ 85 42.3
Aug. 12 06 17.75 +23 18.9 2.035 1.500 -1.44 -1.8 15.8 38.5/ 88 45.0
Aug. 22 06 45.70 +23 21.7 2.042 1.561 -1.34 -0.8 16.0 35.7/ 91 48.2
Sept. 1 07 11.59 +23 09.4 2.042 1.627 -1.23 0.0 16.2 32.9/ 93 51.9
Sept.11 07 35.34 +22 46.3 2.036 1.696 -1.14 +0.6 16.3 30.0/ 95 56.1
Sept.21 07 56.86 +22 16.6 2.021 1.767 -1.06 +1.2 16.5 27.0/ 96 60.9
Oct. 1 08 16.10 +21 44.2 1.998 1.839 -0.99 +1.6 16.6 23.8/ 97 66.2
Oct. 11 08 32.98 +21 12.7 1.966 1.913 -0.94 +2.0 16.8 20.4/ 97 72.2
Oct. 21 08 47.39 +20 45.7 1.927 1.988 -0.91 +2.3 16.9 16.7/ 96 78.7
Oct. 31 08 59.20 +20 26.4 1.880 2.063 -0.89 +2.6 17.0 12.7/ 93 85.9
Nov. 10 09 08.20 +20 17.9 1.829 2.138 -0.89 +3.0 17.1 8.4/ 87 93.9
Nov. 20 09 14.15 +20 22.6 1.776 2.213 -0.92 +3.4 17.2 4.2/ 62 102.6
Nov. 30 09 16.83 +20 42.2 1.725 2.287 -0.96 +3.8 17.3 3.7/342 112.2
Dec. 10 09 16.03 +21 17.2 1.680 2.361 -1.02 +4.2 17.4 7.7/309 122.6
Dec. 20 09 11.72 +22 05.8 1.648 2.435 -1.10 +4.6 17.4 11.9/299 133.8
Dec. 30 09 04.18 +23 03.8 1.633 2.507 -1.19 +4.8 17.6 15.2/294 145.8
Jan. 9 08 54.03 +24 04.8 1.641 2.579 -1.27 +4.8 17.7 16.9/290 158.1
Jan. 19 08 42.38 +25 01.2 1.677 2.650 -1.32 +4.6 17.9 16.6/287 169.7
Jan. 29 08 30.56 +25 46.8 1.742 2.721 -1.33 +4.2 18.1 14.7/283 171.7
Feb. 8 08 19.88 +26 18.2 1.838 2.790 -1.31 +3.7 18.3 11.6/279 161.3
Feb. 18 08 11.35 +26 34.8 1.961 2.858 -1.25 +3.2 18.5 7.8/2713 149.8
Feb. 28 08 05.51 +26 38.5 2.108 2.925 -1.17 +2.8 18.8 4.1/261 138.6
Mar. 10 08 02.51 +26 31.8 2.275 2.992 -1.08 +2.4 19.0 1.5/195 128.1
Mar. 20 08 02.22 +26 16.9 2.457 3.057 -0.99 +2.2 19.3 3.5/127 118.2
Mar. 30 08 04.31 +25 55.7 2.651 3.121 -0.90 +2.0 19.6 6.2/115 108.9
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Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 1
Sept. 2
Oct.

Oct. 1
Oct. 2

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

—_—— ok

Comet
Epoch

Peri.

Node

Incl.

a

m1

18
19

19
19
19
20
20

20
20
20
21
21

21
21
21
21
21

21
20
20
20
20

20
20
20
20
20

20
20
21
21
21

21
21
22
22
22

22
23
23
23
23

23

215P/NEAT

= 2010 July
= 2010 June
222. 46822
75. 43860
12. 78951
3.2133907 AU

.6 +5 log(Delta) + 25.0 log(r)

R. A. (2000) Decl.
h m o

18 09.84 -25 45,
18 26.
18 42.
58.
14.

29.
44
98.
11.
24.

35.
46.
99.
02.
08.

12.
13.
13.
10.
06.

00.
93.
45.
39.
34.

31.
30.
32.
35.
41.

48.
9].
07.
18.
30.

42.
99.
09.
22.
36.

50,
03.
17
30,
44.

97.

N

21 =25
49 -26
95 —26
31 -26

64 -26
43 -25
98 -25
96 -25
46 -25

93 -25
22 -25
18 -25
61 -26
32 -26

14 -2]
88 -21
44 -28
85 -29
28 -30

15 =31
11 =32
94 -33
49 -33
48 -34

41 -33
99 -33
04 -33
66 -32
27 =31

62 -30
44 -29
90 -28
96 -27
42 -26

91 -25
86 -23
15 -22
66 -21
30 -19

01 -18
10 -16
31 -15
82 -13

27 -1

97.
04.
07.
05.

01.
94.
46.
39.
33.

32.
35.
45.
03.
30.

08.
96.
92.
94.
98.

99.
o1,
30.
93.
01.

94.
34.
03.
24.
38.

46.
48.
45.
38.
2].

12.
94.
32.
09.
43.

17.
90.
23.
9].
15 -12 32.

10.
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23.0

1T

8. 11181 TT

2000.0

Delta

4.239
4.195
4.136
4.064
.978

880
112
654
928
396

259
120
981
845
114

992
482
388
313
260

232
231
25]
308
383

478
990
115
850
992

137
282
426
965
698

823
939
. 043
4.135
4.214

4.280
4.330
4. 366
4.38]
4.393

4.383
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r

. 281
213
. 265
. 258
. 251

. 245
. 239
. 234
. 230
. 226

. 222
219
211
215
214

213
213
214
215
L2117

219
. 222
. 225
. 229
. 234

. 239
. 245
. 251
. 258
. 265

212
. 281
. 289
. 298
. 308

. 318
. 329
. 340
. 351
. 363

375
. 387
. 400
413
421

441

S O O

Daily motion
m

+1.64 1.

+1.63 -0.

+1.61 -0.

+1.58  +0.

+1.53  +0.

+1.48 +0.
+1.42 +0.
+1.34 +0.
+1.25 +0.
+1.15  +0.

+1.03 -0.
+0.90 -1.
+0.74 -1,
+0.57 -2
+0.38 -3.

+0.17 -4
-0.04 -5
-0.26 -6.
-0.46 -6.
-0.61 -6.

-0.70 -5.
-0.72 -3
-0.65 -2
-0.50 -O0.
-0.31 +0.

-0.08 +2.
+0.14  +3.
+0.36 +3.
+0.56 +4
+0.73 +b.

+0.88 +b.
+1.01  +6.
+1.11  +6.
+1.19  +].
+1.25 +].

+1.29 +].
+1.33 +8.
+1.35 +8.
+1.36 +8.
+1.37 +8.

+1.37 +8.
+1.36 +8.
+1.35 +8.
+1.33 +8.
+1.31 +8.

+1.29 +].
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0.2012255
4.0229009 AU
0. 12215045
8.07 years
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102.
110.

119.
128.
137.
147.
156.

163.
165.
159.
150.
141.

132.
122.
113.
105.

96.

88.
81.

66.
99.

92.
45.
39.
32.
26.

20.
11.
10.
12.

17.
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Comet C/2009 U5 (Grauer)
Epoch = 2010 July 23.0 1T

T = 2010 June 22.18480 TT

Peri. = 23.78700

Node = 121.17125 2000.0

Incl. = 25.46888

q = 6.0944312 AU

e = 0.9995162

ml = 9.0+ 5 logDelta) + 7.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.
2010/11 h m o m , o
Jan. 4 09 07.73 +20 49.3 5.337 6.207 -0.25 +4.2 18.6 149.9
Jan. 14 09 05.22 +21 31.4 5.258 6.194 -0.31 +4.3 18.5 160.6
Jan. 24 09 02.15 +22 14.8 5.209 6.182 -0.34 +4.3 18.5 170.7
Feb. 3 08 58.77 +22 57.6 5.191 6.171 -0.34 +4.0 18.5 173.5
Feb. 13 08 55.40 +23 38.0 5.204 6.160 -0.31 +3.6 18.5 164.4
Feb. 23 08 52.34 +24 14.4 5.246 6.151 -0.25 +3.1 18.5 153.9
Mar. 5 08 49.86 +24 45.7 5.317 6.142 -0.17 +2.5 18.5 143.4
Mar. 15 08 48.19 +25 11.2 5.411 6.133 -0.07 +1.9 18.6 133.1
Mar. 25 08 47.50 +25 30.6 5.526 6.126 +0.04 +1.3 18.6 123.0
Apr. 4 08 47.89 +25 43.9 5.655 6.119 +0.15 +0.7 18.7 113.2
Apr. 14 08 49.37 +25 51.3 5.796 6.113 +0.26 +0.2 18.7 103.8
Apr. 24 08 51.95 +25 53.3 5.944 6.108 +0.36 -0.3 18.8 94.7
May 4 08 55.56 +25 50.4 6.094 6.104 +0.46 -0.8 18.8 85.8
May 14 09 00.13 +25 42.8 6.243 6.101 +0.54 -1.2 18.9 771.3
May 24 09 05.55 +25 31.2 6.387 6.098 +0.62 -1.5 18.9 69.0
June 3 09 11.73 +25 15.9 6.524 6.096 +0.68 -1.9 19.0 61.0
June 13 09 18.57 +24 57.3 6.650 6.095 +0.74 -2.1 19.0 53.1
June 23 09 25.96 +24 35.9 6.764 6.094 +0.79 -2.4 19.0 45.5
July 3 09 33.82 +24 12.2 6.863 6.095 +0.82 -2.6 19.1 38.1
July 13 09 42.04 +23 46.4 6.947 6.096 +0.85 -2.7 19.1 30.8
July 23 09 50.56 +23 19.0 7.013 6.098 +0.87 -2.8 19.1 23.9
Aug. 2 09 59.28 +22 50.7 7.061 6.101 +0.89 -2.9 19.1 17.5
Aug. 12 10 08.14 +22 21.8 7.091 6.105 +0.89 -2.9 19.1 12.3
Aug. 22 10 17.06 +21 52.9 7.101 6.109 +0.89 -2.8 19.2 10.5
Sept. 1 10 25.98 +21 24.6 7.092 6.114 +0.89 -2.7 19.2 13.4
Sept.11 10 34.83 +20 57.5 7.063 6.120 +0.87 -2.5 19.1 19.0
Sept.21 10 43.55 +20 32.3 7.016 6.127 +0.85 -2.3 19.1 25.8
Oct. 1 1052.06 +20 09.8 6.950 6.135 +0.82 -1.9 19.1 33.0
Oct. 11 11 00.30 +19 50.6 6.868 6.143 +0.79 -1.5 19.1 40.5
Oct. 21 11 08.18 +19 35.5 6.769 6.152 +0.74 -1.0 19.1 48.3
Oct. 31 11 15.63 +19 25.3 6.658 6.162 +0.69 -0.5 19.0 56.3
Nov. 10 11 22.56 +19 20.7 6.534 6.173 +0.63 +0.2 19.0 64.5
Nov. 20 11 28.88 +19 22.4 6.402 6.184 +0.56 +0.9 19.0 72.9
Nov. 30 11 34.51 +19 31.0 6.264 6.196 +0.48 +1.6 18.9 81.6
Dec. 10 11 39.34 +19 47.0 6.124 6.209 +0.39 +2.3 18.9 90.4
Dec. 20 11 43.28 +20 10.4 5.985 6.223 +0.30 +3.1 18.8 99.5
Dec. 30 11 46.27 +20 41.1 5.852 6.237 +0.20 +3.7 18.8 108.7
Jan. 9 11 48.25 +21 18.5 5.730 6.252 +0.09 +4.3 18.8 118.0
Jan. 19 11 49.17 +22 01.5 5.622 6.268 -0.01 +4.7 18.7 127.4
Jan. 29 11 49.08 +22 48.5 5.533 6.285 -0.11 +4.9 18.7 136.6
Feb. 8 11 48.03 +23 37.5 5.466 6.302 -0.19 +4.8 18.7 145.2
Feb. 18 11 46.15 +24 26.0 5.425 6.320 -0.25 +4.5 18.7 152.7
Feb. 28 11 43.63 +25 11.4 5.412 6.338 -0.29 +4.0 18.7 157.6
Mar. 10 11 40.71 +25 51.5 5.426 6.358 -0.30 +3.3 18.7 157.9
Mar. 20 11 37.66 +26 24.0 5.470 6.378 -0.29 +2.4 18.7 153.7
Mar. 30 11 34.77 +26 47.6 5.540 6.398 -0.25 +1.4 18.8 146.7
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Comet C/2009 R1 (McNaught)
Epoch = 2010 July 23.0 1T

T = 2010 July 2.69395 TT

Peri. = 130.70123

Node = 322.62071 2000.0

Incl. = 77.03624

q = 0.4050608 AU

e = 1.0003307

ml = 9.4+5 log(Delta) + 7.5 log(r)

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

2010/11 h m o m : 0

Jan. 4 21 05.62 -22 29.4 3.9/0 3.150 +0.81 +8.8 16.1 29.4
Jan. 14 21 13.69 -21 01.2 3.915 3.021 +0.89 +9.4 16.0 21.4
Jan. 24 21 22.57 -19 27.4 3.836 2.889 +0.96 +10.0 15.8 13.8
Feb. 3 213213 -17 47.1 3.732 2.755 +1.02 +10.8 15.6 6.5
Feb. 13 21 42.34 -15 58.9 3.604 2.618 +1.08 +11.8 15.3 2.6
Feb. 23 21 53.14 -14 01.1 3.452 2.478 +1.14 +12.9 15.0 8.5
Mar. 5 22 04.54 -11 51.6 3.278 2.335 +1.21 +14.4 14.7 15.2
Mar. 15 22 16.59 -09 27.5 3.083 2.189 +1.28 +16.3 14.4 21.6
Mar. 25 22 29.41 -06 44.8 2.868 2.038 +1.38 +18.7 14.0 2].7
Apr. 4 22 43.19 -03 37.7 2.637 1.883 +1.51 +22.0 13.6 33.3
Apr. 14 22 58.34 +00 02.2 2.393 1.724 +1.72 +26.5 13.1 38.4
Apr. 24 23 15.50 +04 27.2 2.140 1.559 +2.04 +32.8 12.5 42.]
May 4 23 35.91 +09 55.3 1.884 1.388 +2.60 +41.7 11.8 46.0
May 14 00 01.94 +16 52.6 1.635 1.211 +3.66 +53.5 11.1 4].6
May 24 00 38.54 +25 47.7 1.408 1.027 +5.83 +64.8 10.2 46.8
June 3 01 36.80 +36 36.1 1.230 0.838 +10.06 +58.4 9.3 42.5
June 13 03 17.44 +46 20.0 1.139 0.648 +13.93 +2.7 8.3 34.4
June 23 05 36.70 +46 47.1 1.171 0.480 +10.39 -69.5 7.4 241
July 3 07 20.57 +35 12.1 1.305 0.405 +5.11 -90.4 7.0 14.2
July 13 08 11.69 +20 08.0 1.454 0.489 +2.88 -71.7 1.9 10.3
July 23 08 40.50 +07 11.0 1.584 0.659 +2.16 -63.6 9.0 15.1
Aug. 2 09 02.09 -03 24.6 1.706 0.849 +1.88 -53.6 10.0 21.6
Aug. 12 09 20.93 -12 20.8 1.826 1.038 +1.76 -46.8 10.8 2/.5
Aug. 22 09 38.50 -20 08.5 1.944 1.222 +1.69 -41.9 11.5 32.7
Sept. 1 09 55.40 -27 07.5 2.063 1.398 +1.65 -38.3 12.1 3].2
Sept.11 10 11.94 -33 30.4 2.180 1.569 +1.63 -35.5 12.6 41.1
Sept.21 10 28.29 -39 25.6 2.298 1.733 +1.63 -33.3 13.0 44.6
Oct. 1 10 44.55 -44 58.3 2.415 1.892 +1.63 -31.4 13.4 4].]
Oct. 11 11 00.82 -50 12.3 2.533 2.047 +1.63 -29.8 13.8 50.4
Oct. 21 11 17.16 -55 10.0 2.650 2.197 +1.65 -28.3 14.1 52.9
Oct. 31 11 33.66 -59 52.9 2.767 2.344 +1.68 -26.9 14.4 55.0
Nov. 10 11 50.43 -64 22.3 2.883 2.487 +1.71 -25.6 14.7 5].0
Nov. 20 12 07.58 —68 38.8 2.998 2.626 +1.78 -24.4 14.9 58.8
Nov. 30 12 25.36 -72 42.6 3.111 2.763 +1.88 -23.2 15.2 60.5
Dec. 10 12 44.21 -76 34.2 3.222 2.897 +2.08 -21.9 15.4 62.2
Dec. 20 13 05.04 -80 13.4 3.331 3.028 +2.57 -20.7 15.6 63.8
Dec. 30 13 30.74 -83 40.0 3.437 3.157 +4.41 -19.3 15.8 65.4
Jan. 9 14 14.88 -86 52.8 3.540 3.284 +32.74 -14.4 16.0 6/.1
Jan. 19 19 42.26 -89 16.3 3.639 3.409 +31.49 +13.3 16.2 68.8
Jan. 29 00 57.20 -87 03.1 3.735 3.532 +4.42 +15.5 16.4 70.6
Feb. 8 01 41.39 -84 27.9 3.827 3.653 +2.66 +14.4 16.5 72.4
Feb. 18 02 08.01 -82 03.9 3.916 3.772 +2.22 +13.1 16.7 74.4
Feb. 28 02 30.23 -79 52.4 4.002 3.890 +2.06 +11.8 16.8 76.4
Mar. 10 02 50.86 -77 54.0 4.085 4.006 +1.99 +10.5 17.0 78.4
Mar. 20 03 10.81 -76 08.8 4.166 4.120 +1.96 +9.2 17.1 80.5
Mar. 30 03 30.45 -74 37.0 4.246 4.234 +1.96 +/.8 17.2 82.5

-59 .-



Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 10P/Tempel

Epoch = 2010 July
2010 July
195. 66090
117. 82501
12. 02234
1.4226981 AU

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

T
Pe
No
In

a

m1
m1

ri.
de
cl.

O©

R. A. (2000) Decl.

h

1
1
1
1

— — — — —
O © 0000~ ~N I

NN —
S ow©

NN
—_—

OOOOO OO OOO OOOOoOO OO OOO OMNNNN
GGG rd s G g GG g PG G4 OSWWNN

OO OOO
WNRNNN

o
w

m °
15 55.87 -10
6 16.62 -11

38.
00.
23.

46.
10.
35.
01.
28.

99.
23.
92.
21.
o1,

22.
92.
22.
o1.
19.

43.
04.
21.
32.
38.

39.
35.
29.
21.
14.

09.
07.
07.
10.
16.

23.
32.
42.
93.
05.

18.
31.
45.
99.
13.

28.06 +11 00.

06 -12
20 -13
06 -13

63 -13
91 -13
92 -13
66 -13
14 -12

39 -12
40 -1
19 -10
69 -09
19 -08

28 -07
84 -07
94 -06
97 -06
14 -07

99 -08
50 -09
02 -1
49 -13
61 -15

45 -17]
82 -19
21 -20
47 -20
46 -19

47 -18
14 -16
64 -14
14 -12
10 -10

38 -07
21 -05
32 -03
47 -01
46 +00

14 +02
38 +04
07 +06
14 +08
49 +09

94.4
47.
31.
05.
29.

42.
43.
33.
12.
41.

00.
12.
19.
24.
31.

44,
08.
50,
52,
19

14.
34.
19.
21.
28.

29.
04.
01.
11.
35.

21.
38.
36.
24.
06.

48.
31.
17.
08.
99.

93.
44
29.
06.
317.

NSO RW O hdphw CITLWOR~LO OO PO CCINO©W N G100 00~ — WOIN W

w wWwoOoNOCI—

1.5 log(r
5.0 log(r)

23.0 TT
4.90725 TT
2000.0

+ 2
+ 1

Delta r

2.830 2.245

2.683 2.182

2.533 2.120

2.381 2.058

2.229 1.996

2.079 1.935

1.932 1.875

1.789 1.816

1.652 1.760

1.521 1.705

1.399 1.654

1.285 1.606

1.180 1.562

1.085 1.523

1.001 1.489

0.926 1.462

0.862 1.441

0.807 1.428

0.762 1.423

0.725 1.425

0.696 1.435

0.674 1.453

0.659 1.478

0.651 1.509

0.653 1.546

0.666 1.588

0.691 1.635

0.732 1.685

0.790 1.738

0.865 1.794

0.958 1.852

1.068 1.912

1.193 1.972

1.332 2.034

1.483 2.096

1.645 2.158

1.814 2.221

1.990 2.283

2.170 2.345

2.353 2.407

2.536 2.468

2.717 2.529

2.895 2.589

3.068 2.648

3.234 2.707

3.391 2.765

-60 -

S O O

~—~

0.5363342
3.0683700 AU
0.18337599
5.37 years

Daily motion

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

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

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

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

+2.

+1
+1

+0.
+0.

m

07
14
21
29
36

43
90
5/
65
13

80
88
95
01
05

06
01
90
12
44

09
. 65
.15
61
08

. 36
. 66
)
.10
.50

.23
.05
31
. 94
K]

. 88
.01
.12
.20
.21

.32
.37
-4
.44
.46

41

OO~ O~ ~POOIO oooNOC1I—

(&S] WO oLU1I—

IO ~NwWOCIwWwoo

m1

—_— el ol —) ) —_— el ol —) ) —_——t ok —d —_— ) —) —d —_——t ok —d —_——t ok —d —_— el ) —) —d —_— el ) —) —d
—_— ) —) —d

R QU G QU QY

—_

—===N NNOWR ROISON No®©©

P PPN Hooooor ORRRW WMDY

© DA —=0001 N OO O1— WO RO O

SH—=Oo—=O1

—J WOl CILWNNDN NN BROHO S~ 00 LWwoow Opr~OOC1I—



Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Peri.
Node
Incl.

q
€

C/2009 U1 (Garradd)

0

6. 3662
67. 0468
69. 1037

%.976849 AU

2010 July 9.1914 TT
2000.0

ml =11.0 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

02
02
02
02

02
02
03
03
03

03
03
03
04
04

04
04
04
05
05

05
05
05
06
06

06
06
06
07
07

07
07
07
06
06

05
04
03
02
02

02
02
02
02
03

03 41.01

m °o
02 56.92 -26 18.
49.
14.
39.
07.

41.
22.
11.
92.
47.

36.
17.
93.
23.
49.

11.
31.
49.
07.
25.

46.
11.
42.
21.
09.

10.
24.
94.
39.
38.

48.
02.
12.
04.
21.

42.
48.
42.
97.
01.

12.
37.
17.
11.
15.

2].

92.
49.
49.
o1,

94.
99.
06.
13.
21.

30.
40.
90.
01.
12.

24.
36.
48.
00.
13.

26.
39.
92.
04.
17.

29.
41.
92.
01.
09.

14.
16.
11.
96.
26.

35.
26.
22.
40.
19.

13.
18.
30.
48.
12.

17 =22
83 -19
67 -15
45 -12

93 -08
87 -05
06 -02
34 +00
93 +03

93 +06
21 +09
49 +11
29 +14
95 +16

20 +19
19 +21
46 +23
96 +26
65 +28

45 +30
32 +33
17 +35
91 +38
44 +41

61 +44
21 +4]
01 +50
62 +54
49 +58

81 +62
21 +67
48 +]1
94 +75
19 +18

22 +80
48 +81
36 +81
16 +80
31 +80

61 +79
23 +18
33 +/8
92 +/8
14 +78

+78

No ~NwWooWwW© oo —O1 SO OCIO N CIN—=ON ~I N> G100 O O©wWoH o100 CIoHOWIO ~N—=N o1 ~N~J©O© 4o

Delta

127
187
261
346
436

529
621
109
190
861

921
968
.000
.018
. 020

.007
978
934
8174
802

117
621
916
404
288

172
058
950
853
m

107
665
648
658
693

152
834
933
048
174

308
446
986
126
863

997

PRRWL WWRWW  WWWW

W WWWWW WL NN R0 WWRWK  WKwws

-61 -

r

. 494
. 445
. 398
. 352
. 309

. 267
. 228
192
. 158
. 126

. 098
.072
. 049

029
012

999
988
981
971
971

980
986
996
009
025

. 044
. 066
. 091
119
. 150

183
219
. 258
. 298
341

. 386
. 433
. 482
. 533
. 585

. 638
. 693
. 150
. 807
. 866

. 926
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TT

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

P/1999 U3 (LINEAR)

= 2010 July 23.0
18.54218 TT

= 2010 July
110. 15732
305. 97440
20. 88373

1.9213616 AU

9.0 + 5 log(Delta) + 25.0 log(r (t-30))

RhA.(ZOOO) Decl.

21
21
22
22
22

23
23
23
23
00

00
01
01
01
02

02
03
03
04
04

05
05
06
06
07

07
07
08
08
08

09
09
09
09
09

09
09
09
08
08

08
08
08
08
08

08

m
39.
94.
09.
25.
42.

00.
18.
37.
9].
18.

39.
02.
25.
90.
16.

43.
12.
41.
11.
42.

13.
43.
13.
41.
08.

33.
99.
16.
34.
49.

02.
12.
19.
23.
24.

21,
14.
05.
55,
44.

33.
25.
19.
15.
15.

16.

65 -03
27 -01
12 -00
91 +01
81 +03

40 +06
69 +08
711 +10
49 +13
10 +16

63 +18
15 +21
15 +23
o1 +26
90 +28

11 +31
11 +33
96 +34
81 +35
96 +36

37 +3]
11 +31
33 +37
60 +36
25 +35

01 +34
6/ +33
09 +31
16 +29
12 +28

65 +26
16 +25
85 +23
10 +22
14 +20

11 +19
84 +18
88 +17
20 +17
04 +16

68 +15
15 +14
09 +14
13 +13

o

26.
90.
04.
90.
94.

06.
26.
92.
24.
01.

39.
18.
99.
2].
o1,

03.
00.
40.
98.
93.

23.
30.
12.
34.
317.

25.
01.
30.
93.
15.

37.
03.
34.
11.
96.

48.
48.
93.
03.
17.

33.
92.
13.
36.

01 +13 01.
66 +12 25.

—O~d—=DN ONJWOo

—00OCT1I=N OOoHOW© ~AOIT—=wWOo NONOOT [$2 1~ NecXe Yool NN — 00~ N BSOSO

o

2000.0

Delta

255
281
296
300
293

2176
250
216
175
130

080
027
973
918
863

809
157
106
656
607

960
912
464
414
362

307
248
186
119
049

.976
. 901
. 821
. 156
. 692

. 640
. 603
. 589
. 600
. 640

. 110
. 809
. 933
079
. 243

420

PRI DR RN PDRNWW DWW WKWwWww

—_ —_

- 62 -

—_—

—_—

SN NN NN

DO RN NN NN =

1T

r

631
975
919
464
410

358
308
259
213
169

127

. 089
. 054
. 022
995

971
. 952
937
927
. 922

. 922
. 926
. 936
. 950
. 969

992

.019

050
085
123

164
208
254
302
352

404
458
912
968
625

682
141
799
858
917

971

S O O

0.6110017
4.9392545 AU
0.08978669
10. 98 years

Variation

for T=+1 day
-0.51 -6.7
-0.54 -6.8
-0.57 -1.0
-0.60 -7.2
-0.64 -7.4
-0.68 -7.6
-0.73 -1.8
-0.78 -17.9
-0.85 -7.9
-0.91 -7.9
-0.99 -7.8
-1.07 -7.6
-1.15 -7.2
-1.24 6.6
-1.34 5.7
-1.42 4.7
-1.51 -3.4
-1.57 -2.0
-1.62 -0.3
-1.64 +1.4
-1.63 +3.2
-1.60 +4.9
-1.54 +6.5
-1.46 +8.0
-1.37 +9.3
-1.28 +10.5
-1.20 +11.4
-1.12 +12.2
-1.05 +12.9
-1.00 +13.5
-0.97 +14.0
-0.96 +14.5
-0.97 +14.9
-1.00 +15.3
-1.06 +15.6
-1.13 +15.8
-1.21 +15.7
-1.29 +15.5
-1.34 +14.9
-1.36 +14.1
-1.34 +13.1
-1.29 +12.1
-1.21 +11.1
-1.12 +10.2
-1.03 +9.4
-0.94 +8.6

m1

22.
22.
22.
22.
21,

21.
21.
21,
20.

NN
OO

_._._.
WO OO OO PO 0OOPO OO

—_—— —_— ol —d —_—— ko —_— el ) —d

—_—

NN DNNN
— =000

)
N

WOCIoOO W DO —=wWo™ O©—=wWoH oo

_._._.
oo ©Lo©o
NLWOUTIN OUIW—© —-JOUTRW N—=—mO0OO OO——N WUI~Io—

—_

Mot. /PA  Elong.
23.9/ 66 43.6
25.5/ 66 37.17
26.9/ 656 32.2
28.2/ 64 27.1
29.4/ 63 22.5
30.6/ 63 18.5
31.7/ 62 15.3
32.8/ 62 13.2
33.7/ 62 12.6
34.7/ 62 13.3
35.5/ 62 15.1
36.2/ 63 17.4
36.9/ 64 19.9
37.4/ 66 22.6
37.7/ 68 25.3
38.0/ 70 27.9
38.0/ 73 30.6
37.8/ 76  33.2
37.5/ 79 35.9
36.9/ 83 38.7
36.2/ 87 41.6
35.3/ 91 44.6
34.1/ 94 47.9
32.8/ 98 51.4
31.3/102 55.2
29.5/105 59.4
27.5/108 63.9
25.2/111  68.9
22.6/115  74.4
19.8/119  80.4
16.6/124 87.0
13.2/132  94.2

9.8/147 102.2

7.5/175 111.0

8.0/212 120.7
10.7/236 131.2
13.9/247 142.5
16.1/252 154.5
16.7/254 167.0
15.6/254 178.2
13.0/252 167.7

9.6/246 155.8

6.1/233 144.5

3.7/196 133.8

4.3/146 123.9

6.5/124 114.6
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet
Epoch
Peri.

Incl.
a

m1
H

2P/Encke

= 2010 July 23.0 1T
= 2010 Aug. 6.50104 TT
= 186. 54899

= 334.56685 2000.0

= 11.78307

0. 3358685 AU

S O O

13.8 + 5 log(Delta) + 12.0 log(r)

14.4 |

R. A. (2000) Decl.

h m o s
22 58.66 —00 57.

23 06.
23 15.
23 25.
23 36.

23 48.
00 01.
00 14.
00 29.
00 45.

01 02.
01 20.
01 41.
02 03.
02 29.

02 58.
03 33.
04 15.
05 07.
06 10.

07 26.
08 51.
10 17.
11 34.
12 48.

98.
02.
97.
44,
23.

9].
26.
92.
16.
317.

9].
16.
33.
49.
05.

19.
33.
46.
98.
22 09.

22 19.

— — — — —
[{eRl{oNeoNeook N| ~NoHoc1oc1LW

—_

NNNN —
— OO Oow©

NN NN
— — — —

39 -00 14.
35 +00 38.
39 +01 40.
41 +02 50.

36 +04 08.
20 +05 33.
95 +07 05.
66 +08 44.
43 +10 30.

41 +12 22.
85 +14 21.
08 +16 26.
61 +18 37.
11 +20 53.

o/ +23 12.
42 +25 21.
o1 +27 25.
17 +28 43.
93 +28 33.

13 +25 44.
45 +18 52.
17 +08 10.
63 -03 03.
36 -12 59.

18 =20 33.
62 -25 22.
15 =27 59.
31 -29 06.
63 -29 20.

29 -29 02.
64 -28 25.
10 =27 36.
21 -26 38.
12 -25 36.

99 -24 29.
10 -23 20.
44 -22 09.
15 =20 57.
11 =19 45.

61 -18 32.
27 =117 20.
11 =16 10.
14 -15 01.
33 -13 56.

66 -12 53.

© N O©wWw~JIOo O ~J0oo 00O WO—=h~ho® OO OO ~ G100 ~J00 DONION © 00 ~JC100 CIToocoo M [$2 1~ N Neo)

G=0.15

D

elta

3.175

—_—

—_—

SN RRNNN WWWWE WL W

W LWWWL WWWWN NN

239
286
315
325

314
283
231
159
068

959
832
691
538
374

204
. 032
. 863
. 105
. 569

. 461
L3171
. 250
. 142
115

. 169
. 286
. 444
. 627
. 825

030
235
438
633
820

994
153
297
423
530

616
682
121
151
154

131
-63-

~———O 00000 oo~ —— NISISINISININISISTN

ORI N

853
180
104
625
943

457
367
2174
176
074

967
. 855
L1317
. 613
. 482

. 343
195
037

868
689

905
358
367
922
107

. 885
. 053
.210
. 357
. 495

. 625
. 149
. 866
978

084

186
283
376
465
951

633
111
181
860
930

997

0. 8483379
2.2145845 AU
0.29906506
3.30 years

(r<1.8 AU)
(r>1.8 AU)

Daily motion

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

+1
+1
+1
+1
+1

+1
+2.
+2.
+2.
+2.

+3.
+4.
+b.
+6.
+].

+8.
+8.
+].
+].
+].

+6.
+b.
+4.
+3.
+3.

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

+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+0.

11
90

.00
.10
.20

.28
.38
41
.58
.10

. 84

02
25
99
95

48
21
17
34
96

93
o/
15
37
04

38
o1
66
93
317

94
61
35
15

.99

.85
13
.63
. 54
.45

.37
.28
.20
12
.03

94

+4.
+b.
+6.
+].
+].

+8.
+9.
+9.
+10.
+11.

+11.
+12.
+13.
+13.
+13.
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1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

S O D

223P/Skiff

= 2010 July 23.0 1T

= 2010 Aug. 14.53226 TT

= 37.85096

= 346. 82583  2000.0

= 27.05555

= 2.4200697 AU

7.2 +5 log(Delta) + 20.0 log(r)

R. A. (2000) Decl.

h

21
21
21
22
22

22
22
23
23
23

23
00
00
00
00

01
01
01
01
01

02
02
02
02
02

02
02
02
02
02

02
02
01
01
01

01
01
01
02
02

02
02
03
03
03

04 09.07 +45

m °o
19.92 -24 1]

34.
49.
05.
20.

35.
90.
05.
21.
36.

o1,
05.
20.
35.
49.

04.
18.
32.
45.
98.

10.
21.
31.
40.
46.

90.
90.
47.
40.
29.

16.
02.
90.
42.
39.

39.
44,
92.
04.
17.

33.
90.
08.
28.
48.

19 =22 11.
86 -20 01.
03 -17 48.
27 -15 30.

93 -13 09.
16 -10 44.
95 -08 15.
08 -05 43.
13 -03 09.

10 -00 31.
98 +02 08.
14 +04 51.
39 +07 35.
90 +10 22.

22 +13 11.
32 +16 02.
12 +18 54.
93 +21 49.
43 +24 46.

62 +217 46.
89 +30 47.
95 +33 51.
37 +36 55.
13 +40 00.

42 +43 01.
86 +45 55.
99 +48 35.
24 +50 51.
36 +52 35.

16 +53 39.
61 +53 59.
96 +53 41.
84 +52 54.
10 +51 50.

84 +50 40.
63 +49 32.
93 +48 33.
15 +47 43.
15 +47 03.

30 +46 32.
43 +46 09.
81 +45 52.
20 +45 38.
36 +45 26.

— oo ~NOoo—= A~ O oo o o1— OO —w COIJdO oo — OO —=N AN OO CIN

— C101©© AN—ON

—_
e
=N

D

elta

3. 643

—_—

—_—

SO NN WWRWWE  WWKWWK  WWWw

L LN PPNy

677
699
108
104

688
659
619
967
905

433
351
262
166
064

956
845
130
614
497

380
266
156
050
952

. 863
. 186
122
.674
. 645

. 636
. 647
.679
. 130
. 801

887
988
101
223
354

489
629
110
912
053

.192
- 64 -

O RN DR RPN RRRNR DR RN NRRNN RN

r

862
829
196
164
133

102
673
645
619
994

970
o4]
921
907
490

474
461
449
439
431

425
422
420
421
423

428
435
444
454
467

482
498
917
937
998

981
606
632
659
687

1117
148
179
812
845

. 8179

169906

1654015

0.4
4.1509961 AU
0.1
8.4

6 years

Daily motion

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1

+1
+1
+1
+1
+1

+1
+1

m

.49
.01
.92
.92
.53

.92
.92
.01
.01
.50

.49
.48
+1.
+1.
+1.

4]
45
43

A4
.38
.34
.29
.22

13
.01
+0.
+0.
+0.

.04
.33
13
.09
.32

.35
11
.81
317
.07

.48
.83
12
. 36
. 56

A
. 84
.94
.02
.07

.1

84
64
317

+12.
+13.
+13.
+13.
+14.

+14.
+14.
+15.
+15.
+15.

+16.
+16.
+16.
+16.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

227P/Catal ina-L INEAR

= 2010 July 23.0 1T
= 2010 Sept. 3.70322 TT
= 90.13572

= 49.88496  2000.0

= 6.52471

1.7947990 AU

S O O

ml =13.4 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

01
01
01
02
02

02
02
02
03
03

03
04
04
05
05

05
06
06
07
07

08
08
09
09
09

m

49.
93.
99.
07.
18.

30.
44
99.
16.
34.

94.
15.
37.
01.
26.

o1.
18.
45.
12.
40.

08.
36.
04.
31.
97,

23.
49.
13.
38.
01.

24,
46.
07.
28.
48.

08.
26.
43.
99.
13.

26.
36.
44
49.
o1.

90.

70 +11 19.0
47 +11 58.
63 +12 49.
96 +13 49.
27 +14 5].

40 +16 10.
22 +17 28.
61 +18 4].
50 +20 07.
82 +21 25.

o1 +22 39.
99 +23 4].
85 +24 47].
36 +25 36.
00 +26 14.

63 +26 37.
13 +26 43.
31 +26 33.
96 +26 04.
89 +25 16

87 +24 09.
11 +22 44.
26 +21 02.
36 +19 05.
93 +16 55.

90 +14 35.
25 +12 06.
95 +09 33.
02 +06 58.
45 +04 22.

25 +01 49.
44 -00 38.
97 -03 00.
81 -05 13.
90 -07 18.

14 -09 12.
41 -10 55.
o4 -12 21.
35 -13 48.
60 -14 58.

02 -15 517.
32 -16 4].
20 -17 28.
34 -18 01.
49 -18 26

92 -18 43.4

OoOJd—=rho© ~N—= 1O ALWLWWW NWLWOO O~JOPNdW A OOO©WO NN OT

N &~ 0000 © NNWW—

D

1.

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2.
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1

1

1

elta

241
. 332
Ay
. 901
. 580

. 654
119
. 116
. 824
. 864

. 894
915
929
. 936
935

. 930
919
905
. 888
. 869

. 848
821
. 805
. 184
. 162

141
. 120
. 698
.675
. 651

. 625
. 995
. 961
. 523
. 480

. 432
371
2317
. 251
. 180

. 106
. 029
. 953
. 8178
. 810

153

- 65 -

—_— —_— —_—

—_—

RO NRRNN NN

SIS S I SISISINIS

r

692
639
987
935
483

431
381
330
281
233

186
140

. 096

054

.014

.976
. 942
.910
. 882
. 857

. 836
. 819
. 807
199
195

. 196
. 802
. 812
. 826
. 845

. 868
. 894
. 924
957
993

032
073
116
160
207

255
303
353
404
455

. 507

0.4999922
3.5895417 AU
0. 14492575
6. 80 years

Daily motion

m

+0.
+0.
+0.
.03
.21

.38
. 94
.69
.83
.97

+1
+1

+1
+1
+1
+1
+1

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

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

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

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

+2.
+2.
+2.
+2.
.92

.83
vy
.58
43
.24

.03
+0.
+0.
+0.
-0.

-0.

+1

+1
+1
+1
+1
+1

+1

38
62
83

10
23
35
46
96

65
12
11
19
80

18
15
11
66
60

93
4]
41
34
28

22
15
08
01

19
o1
21
10

40

+4.
+b.
+6.
+6.
+].

+].
+8.
+8.
+].
+].

+6.
+6.
+b.
+3.
+2.

o ~NOC1w—=0O QOO —=NW E A )\ e WIS WOoo OO~ O ~Noo©W—— WJO OO0 OO O 0 OO —

0

_._._._._.
LCOLOL LOLLLE LLOoLDL ©

—_——

—_——

_.
©

NN NN N
OO OOO

NS
o

NN N NS —
¢ COOoSH Coooe ¢ COOoSH o/ e
O CIORRW NN—OW© OIS CICIRRR RRUIOD —1OON WADNIO ©O—=NW ARhooOD

—_—

NNN — — —_—
© o1

EbABROWW
O©OCIOON

© o
w NoO—OOC IO O©N© ONJOO ODHW—DN WOIT©Oo1O CIOOOCIIN OON~IO HO~JOo W wWwJdoo o —

101.
109.
119.

129.

Mo wWo-Noke oo

oo
OO~



Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Comet C/2008 FK75 (Lemmon-Siding Spring)

Daily motion
m

Epoch = 2010 July 23.0 1T
T = 2010 Sept. 29.22097 TT
Peri. = 80.41604
Node = 218.26606 2000.0
Incl. = 61.17523
q = 4.5108911 AU
e = 1.0026971
ml = 5.4+5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r
m o
16 54.87 +10 13.1 5.650 5.000
17 04.45 +11 16.0 5.533 4.966
17 13.77 +12 30.3 5.405 4.933
17 22.70 +13 56.1 5.271 4.902
17 31.14 +15 33.5 5.133 4.871
17 38.93 +17 22.3 4.993 4.842
17 45.95 +19 21.7 4.855 4.813
17 52.06 +21 30.8 4.722 4.786
17 57.09 +23 47.7 4.595 4.760
18 00.93 +26 10.2 4.478 4.735
18 03.44 +28 35.6 4.373 4.711
18 04.51 +31 00.3 4.281 4.689
18 04.09 +33 20.2 4.204 4.667
18 02.20 +35 31.3 4.144 4.647
17 58.91 +37 29.2 4.099 4.629
17 54.47 +39 09.9 4.071 4.611
17 49.18 +40 30.6 4.058 4.595
17 43.47 +41 28.9 4.059 4. 581
17 37.84 +42 04.6 4.073 4.567
17 32.78 +42 18.1 4.099 4.555
17 28.73 +42 11.4 4.134 4.545
17 26.04 +41 47.2 4.176 4.536
17 24.94 +41 08.9 4.225 4.528
17 25.57 +40 19.7 4.279 4.522
17 27.96 +39 23.1 4.336 4.517
17 32.06 +38 22.2 4.396 4.513
17 37.79 +37 19.7 4.457 4.511
17 45.04 +36 18.2 4.518 4.511
17 53.66 +35 19.6 4.580 4.512
18 03.52 +34 25.9 4.641 4.514
18 14.48 +33 38.5 4.702 4.518
18 26.40 +32 58.6 4.761 4.524
18 39.13 +32 27.3 4.819 4.530
18 52.54 +32 05.3 4.875 4.539
19 06.50 +31 53.0 4.930 4.548
19 20.87 +31 50.9 4.982 4.559
19 35.54 +31 58.8 5.032 4.572
19 50.39 +32 16.6 5.078 4.586
20 05.31 +32 44.1 5.122 4.601
20 20.18 +33 20.7 5.161 4.617
20 34.91 +34 05.8 5.196 4.635
20 49.41 +34 58.6 5.226 4.654
21 03.59 +35 58.3 5.251 4.675
21 17.36 +37 04.1 5.269 4.697
21 30.64 +38 14.9 5.281 4.719
21 43.35 +39 29.7 5.285 4.744

- 66 -

+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 +14.3
+0.25 +14.5
+0.11 +14.5
-0.04 +14.0
-0.19 +13.1
-0.33 +11.8
-0.44 +10.1
-0.53 +8.1
-0.57 +5.8
-0.56 +3.6
-0.51 +1.4
-0.41 -0.7
-0.27 -2.4
-0.11 -3.8
+0.06 4.9
+0.24 5.7
+0.41 -6.1
+0.57 -6.2
+0.72 -6.2
+0.86 -5.9
+0.99 -5.4
+1.10 4.7
+1.19 4.0
+1.27 -3.1
+1.34 -2.2
+1.40 -1.2
+1.44 -0.2
+1.47 +0.8
+1.49 +1.8
+1.49 +2.8
+1.49 +3.7
+1.47 +4.5
+1.45 +5.3
+1.42 +6.0
+1.38 +6.6
+1.33  +7.1
+1.27 +1.5
+1.21  +7.8

m1
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 31P/Schwassmann-Wachmann

Epoch = 2010 July 23.0

T

Peri.
Node
Incl.

a

m1

05
05
05
05
05

05
05
05
05
05

05
06
06
06
06

06
07
07
07
07

08
08
08
08
09

09
09
09
09
10

10
10
10
10
10

10
10
11
11
10

10
10
10
10
10

10

m

21.
21.
17.
15.
15.

18.
22.
28,
35,
44,

94.
06.
18.
30.
44,

98.
12.
26.
41.
99.

10.
25.
39.
93.
07.

21.
34.
46.
98.
10.

20.
30.
39.
46.
92.

9].
99.
00.
00.
97.

92.
47.
41.
35.
29.

2000.0

1T

2010 Sept. 29.58155 TT
17. 94830
114. 19036
4.54695
3.4243118 AU

S O O

0.1926742
4.2415486 AU
0.11282813
8. 74 years

6.4 +5 log(Delta) + 17.5 log(r (t-60))
RhA.(ZOOO) Decl.

50 +20
84 +20
85 +20
84 +20
93 +21

10 +21
25 +21
18 +22
13 +22
68 +22

85 +22
05 +22
12 +22
91 +22
29 +22

12 +22
31 +22
14 +22
31 +21
95 +21

98 +20
11 +19
49 +19
65 +18
92 +17

03 +16
13 +15
13 +14
15 +13
10 +12

68 +12
36 +11
00 +10
45 +10
94 +09

08 +09
92 +09
92 +09
03 +10
31 +10

98 +11
46 +12
30 +13
14 +13
67 +14

30.
38.
47.
99.
12.

28.
44
00.
15.
29.

41.
49.
93.
93.
48.

38.
22.
01.
35.
03.

2].
46.
01.
12.
21.

28.
34.
39.
45.
93.

05.
21.
42.
12.
49.

38.
37.
48.
12.
45.

2].
14.
00.
43.
17.

.39 +14 41.

~NoowWwW—O O hhoOowo

O©COO—=N OdPL~hOPA~ [=p N e @) IO~ P~O WhOoOOW—

1
5
9
0
1
1
1
1
1
5
4

Delta

654
109
188
888
004

130
264
400
936
668

195
914
. 024
4.123
4.211

4.285
4.34]
4.395
4.428
4.44]

4.452
4. 441
4.416
4.376
4.322

4.254
4.173
4.079
973
. 857

131
. 098
. 459
317
175

3
3
3
3
3
3
3
3.037
2.905
2.1784
2
2
2
2
2
2
2
2

PULL LWWWW WM

.678
. 992

. 530
. 496
. 491
015
. 568

. 647

-067 -

w WwWwwww WwWwwww WwWwwww WwWwwww WwWwwww WwWwwww WWwwWwww WwWwwww wWwWwwww

r

.88
071
. 066
. 556
. 545

. 535
. 926
o117
. 008
. 500

. 492
. 484
AT
. 410
. 464

. 458
. 453
. 448
. 443
. 439

. 436
. 433
. 430
. 428
. 426

. 425
. 424
. 424
. 425
. 425

421
. 428
. 431
. 433
4317

. 440
. 444
. 449
. 454
. 460

. 466
472
479
. 486
. 494

. 502

Daily
m
-0.57
-0.40
-0.20
+0. 01
+0.22

+0. 41
+0. 59
+0. 75
+0. 90
+1.02

+1.12
+1. 21
+1.28
+1.34
+1. 38

+1.42
+1.44
+1.46
+1.46
+1.46

+1.45
+1.44
+1.42
+1.39
+1.35

+1. 31
+1.26
+1.20
+1.14
+1.06

+0.97
+0. 86
+0. 75
+0. 61
+0. 45

+0. 28
+0. 10
-0.09
-0.27
-0.43

-0. 55
-0. 62
-0. 62
-0. 55
-0.43

-0.27

motion mil

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

+1.
+1.
+1.
+1.
+1.
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Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Comet

Epoch

Peri.
Node
Incl.

a

m1

m

P/2002 X2 (NEAT)

= 2010 July 23.0 1T
= 2010 Oct.  4.88001 TT
= 351. 85981

= 74.97935 2000.0

= 23.53616

2.1271334 AU

0. 4495672
3.8644739 AU
0.12973839
71.60 years

S O O

9.4 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

99 34.12 -30 10. 4

22
23
23
23

23
00
00
00
00

01
01
01
02
02

02
03
03
03
03

04
04
04
05
05

05
06
06
06
06

06
06
06
06
06

06
06
06
06
06

06
06
06
06
06

06

48.
03.
18.
34.

90.
06.
23.
40.
97.

14.
32.
90.
08.
26.

44,
03.
22.
41.
99.

18.
317.
99.
13.
31.

47.
03.
17.
30.
41.

49.
99.
96.
99.
49.

40.
30.
19.
11.
05.

04.
07.
13.
23.
35.

49.

28 -28
06 -26
35 -24
07 -22

15 -19
o4 1]
21 -15
14 -13
30 -11

69 -08
32 -06
15 -04
20 02
45 -00

88 +01
49 +03
22 +05
03 +06
87 +08

66 +09
31 +11
11 +12
10 +13
13 +15

80 +16
46 +17
85 +18
62 +20
37 +22

68 +23
03 +26
95 +28
14 +31
98 +34

90 +37
39 +39
87 +41
26 +42
94 +43

60 +44
32 +44
11 +44
25 +43
37 +43

90 +43

14.
14.
10.
04.

96.
45.
34.
22.
09.

98.
48.
40.
36.
34.

22.
14.
02.
43.
19.

90.
14.
35.
o1,
05.

18.
33.
93.
22.
02.

98.
13.
46.
34.
28.

15.
40.
34.
94.
43.

08.
16.
12.
98.
36.

07.

SHO0O — —

o AN—=OCITOT NORID [{eNe L N{éy e SH—= 0041 NWOO©O ~N~J1O 0N C—=O©oH O OO —=0—

Delta

481
925
9958
980
991

991
980
999
928
487

438
381
317
246
168

085
997
904
808
107

603
496
386
274
161

. 047
. 933
. 820
. 110
. 605

. 507
. 420
. 346
291
. 259

. 251
271
. 318
. 389
. 482

. 992
Ay
. 852
. 996
. 144

. 296

S RN PDRNNG WWOWWW WWWWK  WWLwe

—_

—_

N N — —
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ORI DR RN PR DR PR NN RN

r

923
879
836
193
150

108
667/
626
985
946

508
470
434
399
366

334
304
2176
250
226

205
186
169
155
144

135
130
127
128
131

137
146
158
173
190

209
232
256
282
311

341
373
407
442
478

. 516

Variation m1
for T=+1 day

-0.64 -2.9 20.3
-0.64 -3.3 20.2
-0.63 -3.7 20.1
-0.63 4.2 20.0
-0.63 4.6 19.9
-0.63 5.0 19.7
-0.64 -5.5 19.6
-0.65 -5.9 19.5
-0.66 -6.3 19.4
-0.67 -6.7 19.2
-0.68 -7.1 19.1
-0.70 -7.5 18.9
-0.71 -7.9 18.8
-0.74 -8.2 18.6
-0.76 -8.6 18.4
-0.79 -8.9 18.3
-0.82 -9.2 18.1
-0.86 -9.5 18.0
-0.90 -9.7 17.8
-0.94 -10.0 17.6
-0.99 -10.2 17.5
-1.04 -10.4 17.3
-1.11 -10.5 17.2
-1.17 -10.7 17.0
-1.25 -10.8 16.9
-1.33 -10.8 16.7
-1.43 -10.9 16.6
-1.54 -10.9 16.4
-1.67 -10.8 16.3
-1.82 -10.7 16.2
-1.99 -10.4 16.1
-2.18 -10.2 16.0
-2.39 -10.0 15.9
-2.61 -9.8 15.9
-2.80 -10.0 15.9
-2.95 -10.4 15.9
-3.01 -11.1 16.0
-2.96 -11.7 16.2
-2.83 -12.0 16.4
-2.656 -11.8 16.6
-2.45 -11.2 16.9
-2.25 -10.3 17.1
-2.07 -9.2 117.4
-1.91 -8.0 17.7
-1.77 -6.7 18.0
-1.64 -5.5 18.2

Mot. /PA  Elong.

21.9/ 59  48.5
23.1/ 60 42.6
24.1/ 60  37.1
25.1/ 61 32.0
25.9/ 61 27.2
26.7/ 61 23.0
27.3/ 62 19.6
27.9/ 62 17.2
28.4/ 63 16.2
28.9/ 63 16.7
29.2/ 64 18.5
29.5/ 65 21.2
29.8/ 65 24.4
29.9/ 66 27.9
30.0/ 67 31.6
30.1/ 68 35.5
30.0/ 69 39.4
29.9/ 70 43.4
29.6/ 11 47.6
29.3/ 72 51.8
28.8/ 712 56.2
28.2/ 13 60.7
27.4/ 13 65.4
26.4/ 73 70.3
25.2/ 713 15.5
23.7/ 71 81.0
22.0/ 68 87.0
20.1/ 63 93.3
18.1/ 56 100.2
16.3/ 44 107.8
15.3/ 28 116.0
15.5/ 9 124.9
17.0/352 134.6
18.8/338 144.7
19.7/328 154.7
19.0/320 162.4
16.5/314 163.5
12.4/310 157.0
7.6/311 147.8
2.9/330 138.2
3.0/ 74 128.9
6.9/ 93 120.2
10.4/ 97 112.1
13.3/ 98 104.5
15.7/ 99 97.4
17.6/100  90.7



Oh
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Peri.
Node
Incl.

q
€

ml =

R.A. (

h m
11 09.
11 00.
10 48.
10 32.
10 13.

09 51.
09 28.
09 06.
08 45.
08 28.

08 14.
08 04.
07 57.
07 53.
07 51.

07 50.
07 52.
07 54.
07 58.
08 02.

08 06.
08 11.
08 16.
08 21.
08 25.

08 28.
08 30.
08 28.
08 23.
08 09.

07 317.
06 27.
04 16.
02 09.
01 03.

00 33.
00 20.
00 15.
00 15.
00 17.

00 20.
00 25.
00 30.
00 35.
00 41.

00 46.

C/2010 A4 (Siding Spring)
= 2010 Oct. 8.6157 TT

= 271.5311

= 346.6756 2000.0

= 06. 7065

= 2.743591 AU

= 0.989543

10.5 + 5 log(Delta) + 10.0
2000) Decl. Delta r
78 -25 01.4 3.563 3.896
74 =27 29.0 3.360 3.830
37 -29 51.7 3.177 3.765
50 -32 01.7 3.022 3.700
32 -33 49.5 2.899 3.637
61 -35 05.6 2.813 3.575
73 -35 43.9 2.765 3.514
33 -35 44.2 2.752 3.454
97 -35 12.3 2.772 3.396
68 -34 18.8 2.817 3.339
91 -33 14.8 2.881 3.284
64 -32 10.4 2.957 3.231
55 -31 13.1 3.038 3.179
21 -30 28.0 3.117 3.130
17 -29 58.6 3.190 3.083
99 -29 46.7 3.252 3.039
32 -29 53.6 3.301 2.997
84 -30 20.3 3.335 2.958
27 -31 07.6 3.352 2.921
38 -32 16.3 3.352 2.888
95 -33 47.5 3.335 2.858
76 -35 42.5 3.301 2.831
61 -38 02.7 3.253 2.807
24 -40 49.8 3.192 2.787
34 -44 05.6 3.121 2.771
51 -47 51.5 3.045 2.758
07 -52 08.4 2.968 2.750
99 -56 55.5 2.895 2.745
31 -62 09.7 2.831 2.744
07 -67 42.3 2.781 2.7417
30 -73 14.0 2.752 2.753
04 -77 57.0 2.747 2.764
03 -79 57.1 2.767 2.718
35 -77 43.1 2.815 2.796
54 -73 01.6 2.887 2.818
90 -67 39.9 2.981 2.843
74 -62 19.7 3.092 2.872
71 =57 16.4 3.214 2.903
11 -52 36.0 3.343 2.938
08 -48 19.9 3.473 2.976
64 -44 27.8 3.598 3.016
18 -40 58.4 3.715 3.060
29 -37 50.2 3.820 3.105
71 =35 01.4 3.910 3.153
23 -32 30.7 3.982 3.203
66 -30 16.5 4.036 3.256
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128.
121.
113.

104.

88.
81.
14.

68.
63.

96.
94,

94,
94.
99.
97/,
60.

64.

71.
74
77.

19.
80.

18.
16.

12.
68.
63.
9]/,
92.

47.
38.
35.
33.

33.

o
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Comet 103P/Hartley
Epoch = 2010 July 23.0 1T

T = 2010 Oct. 28.21988 TT

Peri. = 181.19415 e = 0.6951095

Node = 219.76642 2000.0 a=3.4722829 AU

Incl. = 13.61685 n= 0.15232859

q = 1.0586660 AU P= 6.47 years

ml =12.0 + 5 log(Delta) + 7.5 log(r) (post-T & r>2. 2AU)
ml = 87 +5 log(Delta) + 20.0 log(r (t-30)) (else)

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

2010/11 h m o m : 0

Jan. 4 18 12.42 -1516.4 4.210 3.260 +1.40 +1.8 19.0 13.1
Jan. 14 18 26.40 -14 58.8 4.105 3.191 +1.42 +2.5 18.8 19.0
Jan. 24 18 40.60 -14 33.8 3.983 3.121 +1.43 +3.3 18.7 25.2
Feb. 3 18 54.93 -14 00.9 3.846 3.050 +1.44 +4.1 18.6 31.5
Feb. 13 19 09.35 -13 19.8 3.694 2.977 +1.44 +4.9 18.4 3].9
Feb. 23 19 23.77 -12 30.4 3.529 2.903 +1.44 +5.8 18.2 44.2
Mar. 5 19 38.14 -11 32.4 3.354 2.828 +1.43 +6.7 18.0 50.5
Mar. 15 19 52.39 -10 25.6 3.169 2.751 +1.41 +/.6 17.8 56.7
Mar. 25 20 06.48 -09 09.8 2.977 2.674 +1.39 +8.5 1/.6 62.8
Apr. 4 20 20.34 -07 44.9 2.781 2.594 +1.36 +9.4 17.3 68.9
Apr. 14 20 33.93 -06 10.5 2.581 2.513 +1.33 +10.4 17.1 /4.9
Apr. 24 20 47.19 -04 26.4 2.380 2.431 +1.29 +11.4 16.8 80.8
May 4 21 00.08 -02 32.2 2.180 2.348 +1.25 +12.5 16.5 86.7
May 14 21 12.54 -00 27.3 1.983 2.264 +1.20 +13.6 16.1 92.5
May 24 21 24.50 +01 48.8 1.790 2.178 +1.14 +14.8 17.7 98.1
June 3 21 35.91 +04 16.9 1.603 2.091 +1.08 +16.1 17.1 103.7
June 13 21 46.70 +06 57.9 1.425 2.003 +1.01 +17.5 16.6 109.2
June 23 21 56.76 +09 52.8 1.255 1.914 +0.93 +19.0 16.0 114.5
July 3 2206.05+13 02.6 1.096 1.825 +0.84 +20.6 15.3 119.4
July 13 22 14.48 +16 28.5 0.949 1.736 +0.76 +22.2 14.6 124.0
July 23 22 22.05 +20 10.8 0.814 1.64/ +0.68 +24.0 13.9 128.1
Aug. 2 22 28.88 +24 10.5 0.691 1.559 +0.64 +25.7 13.1 131.2
Aug. 12 22 35.27 +28 27.4 0.580 1.473 +0.68 +27.4 12.3 133.3
Aug. 22 22 42.07 +33 01.8 0.481 1.390 +0.90 +29.5 11.4 134.1
Sept. 1 22 51.10 +37 56.5 0.393 1.312 +1.50 +32.0 10.5 133.5
Sept. 11 23 06.10 +43 16.9 0.315 1.239 +3.00 +35.4 9.6 131.9
Sept.21 23 36.05 +49 10.7 0.245 1.176 +6.75 +35.6 8.5 129.8
Oct. 1 00 43.52 +55 06.4 0.184 1.124 +14.19 +2.0 7.4 12].8
Oct. 11 03 05.39 +55 26.9 0.139 1.085 +14.98 101.7 6.3 125.8
Oct. 21 05 35.15 +38 29.9 0.121 1.063 +7.48 141.4 55 121.1
Oct. 31 06 49.98 +14 56.4 0.140 1.059 +3.26 -95.5 7.9 114.9
Nov. 10 07 22.54 -00 58.3 0.181 1.073 +1.36 -54.5 8.5 112.8
Nov. 20 07 36.16 -10 03.4 0.230 1.105 +0.33 -30.5 9.1 114.9
Nov. 30 07 39.45 -1508.1 0.282 1.151 -0.34 -15.0 9.7 119.4
Dec. 10 07 36.09 -17 37.8 0.335 1.210 -0.73 -3.4 10.2 125.4
Dec. 20 07 28.84 -18 11.6 0.391 1.279 -0.86 +5.6 10.8 132.0
Dec. 30 07 20.20 -17 15.7 0.453 1.355 -0.79 +12.2 11.3 138.1
Jan. 9 07 12.32 -1513.5 0.525 1.436 -0.55 +16.3 11.8 142.5
Jan. 19 07 06.84 -12 30.9 0.609 1.521 -0.23 +17.9 12.3 144.3
Jan. 29 07 04.50 -09 32.4 0.708 1.608 +0.09 +17.6 12.8 143.0
Feb. 8 07 05.41 -06 36.0 0.823 1.696 +0.39 +16.2 13.3 139.2
Feb. 18 07 09.34 -03 54.0 0.953 1.786 +0.65 +14.1 13.8 133.8
Feb. 28 07 15.79 -01 32.6 1.097 1.8/5 +0.85 +11.9 14.2 12].1]
Mar. 10 07 24.30 +00 26.1 1.256 1.964 +1.01 +9.6 14.7 121.2
Mar. 20 07 34.43 +02 01.8 1.426 2.052 +1.13 +/.4 15.1 114.6
Mar. 30 07 45.78 +03 16.0 1.607 2.139 +1.23 +b.5 15.5 108.1
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Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2000 G1 (LINEAR)

= 2010 July 23.0
13. 95468 TT

= 2010 Nov.
343. 30357
190. 99823
10. 39003
1.0000969 AU

2000.0

1T

S O O

ml =17.7 + 5 log(Delta) + 12.5 log(r (t-50))
RhA.(ZOOO) Decl.

01
01
01
01
01

01
02
02
02
02

02

m

20.
23.
2].
34.
41.

90.
01.
12.
24.
38.

92.
08.
24,
42.
00.

15.
47.
20.

96.
33.
12.
93.
36.

19.
04.
48.
32.
14.

99.
33.
09.
42.
12.

39.
04.
26.
46.

69 +03
39 +03
92 +03
10 +04
17 +05

80 +06
07 +07
48 +08
96 +09
46 +10

95 +11
43 +12
89 +13
37 +14
91 +15

.94 +15
.36 +16
.42 +16
.81 +17
.65 +17

.02 +16
.03 +16

18 +15
36 +14
83 +12

26 +10
62 +07
85 +04
82 +01
28 -02

88 -05
17 -09
92 -12
29 -14
19 -16

40 -17
6/ -18
30 -18
13 -18
17 =11

47 -16
13 -15
2] -14
00 -12

37 11
20 18.44 -10 01.

o

05.
24.
94.
32.
19.

11.
07.
07.
09.
12.

14.
16.
15.
10.
00.

44
20.
47.
02.
05.

o1,
19.
26.
09.
26.

16.
38.
36.
14.
19.

o1,
12.
10.
35.
25.

38.
16.
23.
04.
25.

30.
23.
08.
48.
25.
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Delta

021
115
207
291
365

421
475
907
923
923

906
473
. 425
361
284

194
093
983
864
141

613
485
357
235
119

.014
. 922
. 841
191
. 155

. 140
. 144
. 164
. 199
. 844

. 895
948
002
052
097

134
162
179
186
180

164
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SO RN RRNNN WWWeLw

r

219
L2117
. 154

089
023

956
886
816
144
670

995
518
440
360
278

196
111

. 025
. 938
. 850

. 161
.672
. 583
. 494
. 407

. 323
243
1170
. 106
. 055

.019
. 002
. 004
. 025
. 064

.18
. 184
. 259
. 340
. 425

. 912
. 601
. 690
. 180
. 868

. 956

-0.70 -1.
-0.65 -1.

Variation
for T=+1 day
-0.36 -0.6
-0.35 -0.6
-0.34 -0.6
-0.34 -0.6
-0.35 0.7
-0.36 0.7
-0.38 -0.8
-0.40 -0.9
-0.42 -1.0
-0.45 -1.1
-0.49 -1.1
-0.53 -1.2
-0.58 -1.2
-0.64 -1.3
-0.70 -1.2
-0.78 -1.2
-0.86 -1.0
-0.96 -0.8
-1.07 -0.5
-1.19 -0.1
-1.32 +0.5
-1.47 +1.2
-1.62 +2.2
-1.79 +3.3
-1.96 +4.5
-2.12 +5.8
-2.28 +7.1
-2.42 +8.2
-2.53 +8.8
-2.61 +8.9
-2.64 +8.3
-2.61  +7.1
-2.53 +5.5
-2.40 +3.7
-2.23 +1.9
-2.03 +0.4
-1.81 -0.9
-1.61 -1.7
-1.41 -2.3
-1.24 -2.6
-1.09 -2.7
-0.96 -2.6
-0.85 -2.4
-0.76 -2.2
9
6

0.6727232
3.0558139 AU
0. 18450737
5. 34 years

m1

(=] WOSHWO SOHDENNDN WOoIo— M~ [co i) KN IV) ~NObhd—

~o©o

Mot. /PA  Elong.
4.5/ 65 96.4
7.4/ 66 87.0

10.0/ 67 78.1

12.4/ 68 69.6

14.5/ 69 61.6

16.3/ 70 54.0

18.0/ 70 46.7

19.5/ 71 39.8

20.9/ 72 33.2

22.3/ 713 26.9

23.5/ 75 21.0

24.8/ 76 15.4

26.1/ 77 10.4

27.4/ 179 6.5

28.7/ 81 5.1

30.2/ 82 8.4

31.8/ 84 12.2

33.6/ 87 16.0

35.6/ 89 19.8

37.9/ 91 23.2

40.4/ 94 26.3

43.3/ 96  29.1

46.4/ 98 31.4

49.9/101  33.1

53.7/103 34.4

57.5/105 35.0

61.3/107 35.1

64.6/108 34.6

67.1/108 33.5

68.6/108 32.1

68.8/108 30.6

67.7/106  29.1

65.5/104 27.9

62.4/102 27.1

58.7/ 99 27.0

54.7/ 95 27.5

50.7/ 92 28.17

46.8/ 89 30.6

43.1/ 86 33.0

39.6/ 83 36.1

36.2/ 80 39.7

33.0/ 78 43.17

29.9/ 75 48.3

26.8/ 72 53.3

23.7/ 70  58.17

20.6/ 67 64.6



Comet 3D/Biela [Orbit 1]

Epoch = 2010 July 23.0 1T
T = 2010 Dec.  9.98988 TT

Peri. = 266.78795 e = 0.7718412
Node = 200.70388 2000.0 a = 3.4935846 AU
Incl. = 8.21963 n= 0.15093751
q = 0.7970920 AU P = 6.53 years

ml =16.9 + 5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Variation ml  Mot. /PA Elong.

2010/11 h m o for T=+1 day o o
Jan. 4 21 06.19 -10 39.7 4.533 3.745 -0.23 -0.6 15.1/ 71 32.9
Jan. 14 21 16.17 -10 04.7 4.543 3.678 -0.24 -0.7 16.1/ 75 25.3
Jan. 24 21 26.69 -09 23.7 4.533 3.610 -0.26 -0.8 16.9/ 74 18.1
Feb. 3 21 37.64 -08 37.2 4.503 3.541 -0.27 -0.9 17.6/ 73  11.2
Feb. 13 21 48.95 -07 45.2 4.451 3.470 -0.29 -1.0 18.2/ 12 5.8
Feb. 23 22 00.56 -06 48.3 4.379 3.398 -0.32 -1.1 18.7/ 1 6.6
Mar. 5 22 12.41 -05 46.9 4.287 3.324 -0.34 -1.3 19.1/ 70 12.2
Mar. 15 22 24.44 -04 41.2 4.176 3.249 -0.37 -1.5 ) 19.5/ 69 18.6
Mar. 25 22 36.63 -03 31.7 4.047 3.172 -0.41 -1.7 24.9 19.8/ 69 25.1
Apr. 4 22 48.94 -02 18.9 3.901 3.094 -0.44 -1.9 24.8 20.1/ 68 31.6
Apr. 14 23 01.35 -01 03.0 3.740 3.013 -0.49 -2.1 24.6 20.3/ 67 38.0
Apr. 24 23 13.84 +00 15.4 3.566 2.932 -0.54 -2.4 24.3 20.5/ 67 44.3
May 4 23 26.41 +01 35.8 3.380 2.848 -0.60 -2.7 24.1 20.6/ 66 50.5
May 14 23 39.04 +02 58.1 3.184 2.762 -0.67 -3.0 23.8 20.8/ 66 56.7
May 24 23 51.74 +04 21.5 2.980 2.675 -0.75 -3.4 23.5 20.9/ 66 62.9
June 3 00 04.51 +05 45.8 2.770 2.585 -0.85 -3.8 23.2 20.9/ 66 68.9
June 13 00 17.36 +07 10.4 2.556 2.494 -0.96 -4.3 22.9 21.0/ 66 75.0
June 23 00 30.29 +08 34.8 2.340 2.401 -1.10 -4.9 22.5 21.1/66 81.0
July 3 00 43.35 +09 58.5 2.123 2.305 -1.28 -5.6 22.2 21.1/ 67 87.0
July 13 00 56.55 +11 20.9 1.907 2.207 -1.50 -6.4 21.7 21.2/ 67 93.0
July 23 01 09.95 +12 40.9 1.695 2.107 -1.77 -71.3 21.3 21.4/69 98.9
Aug. 2 01 23.65 +13 57.9 1.488 2.005 -2.12 -8.4 20.8 21.8/ 70 104.9
Aug. 12 01 37.79 +15 10.5 1.288 1.901 -2.58 -9.8 20.2 22.4/ 72 110.8
Aug. 22 01 52.61 +16 16.9 1.096 1.795 -3.20 -11.5 19.6 23.7/ 75 116.7
Sept. 1 02 08.61 +17 14.7 0.914 1.686 -4.05 -13.6 19.0 26.2/ 79 122.4
Sept.11 02 26.63 +17 59.7 0.744 1.576 -5.27 -16.2 18.2 31.1/ 85 127.8
Sept.21 02 48.40 +18 24.3 0.586 1.465 -7.10 -19.3 17.4 41.6/ 90 132.5
Oct. 1 03 17.61 +18 12.6 0.442 1.353 -10.01 -22.0 16.4 64.9/ 96 135.7
Oct. 11 04 02.54 +16 40.9 0.315 1.242 -14.91 -21.1 15.3 120.3/102 135.4
Oct. 21 05 22.63 +11 35.6 0.214 1.134 -22.51 -8.1 14.1 221.9/108 125.8
Oct. 31 07 42.29 -01 12.9 0.167 1.032 -23.96 -25.9 13.1 230.2/111 98.8
Nov. 10 10 08.49 -14 06.3 0.202 0.940 -8.65 105.0 13.2 132.1/106 69.7
Nov. 20 11 38.07 -19 08.7 0.289 0.865 -0.75 -93.2 13.6 77.4/100 56.9
Nov. 30 12 32.53 -20 53.8 0.395 0.815 +0.76 -66.0 14.0 56.5/ 97 53.4
Dec. 10 13 12.78 -21 44.0 0.507 0.797 +0.62 -45.9 14.4 47.7/ 96 53.7
Dec. 20 13 47.01 -22 17.8 0.617 0.815 +0.21 -32.3 15.0 42.6/ 95 55.7
Dec. 30 14 17.71 -22 42.6 0.717 0.85 -0.10 -23.5 15.5 37.9/ 94 58.7
Jan. 9 14 45.11 -22 57.1 0.801 0.940 -0.28 -17.7 16.1 32.8/ 91 62.6
Jan. 19 15 08.86 -22 58.6 0.868 1.032 -0.39 -13.8 16.7 27.4/ 88 67.4
Jan. 29 15 28.66 -22 46.3 0.917 1.134 -0.46 -11.0 17.3 21.6/ 84 73.1
Feb. 8 15 44.17 -22 19.8 0.949 1.242 -0.54 -8.8 17.7 15.7/ 176 79.9
Feb. 18 15 55.06 -21 39.3 0.966 1.353 -0.64 -7.0 18.1 10.0/ 57 87.6
Feb. 28 16 01.07 -20 44.9 0.973 1.465 -0.78 -5.2 18.5 7.0/ 10 96.5
Mar. 10 16 01.90 -19 36.0 0.973 1.576 -0.96 -3.4 18.8 10.4/323 106.6
Mar. 20 15 57.48 -18 12.4 0.973 1.686 -1.19 -1.5 19.1 16.5/306 117.8
Mar. 30 15 48.19 -16 35.0 0.980 1.795 -1.43 +0.6 19.4 22.0/299 130.2
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch
T
Peri.
Node
Incl.

a

P/2004 HC18 (LINEAR)

= 2010 July
= 2010 Dec.
30. 98289
219. 48674
23. 49181

23.0

1T

29.59233 TT

2000.0

1. 7140017 AU

S O O

0. 5092206
3.4924078 AU
0.15101380
6. 53 years

ml =11.0 + 5 log(Delta) + 25.0 log(r (t-50))

R.A. (

h m
09 26.
09 21.
09 14.
09 06.
08 57.

08 49.
08 41.
08 36.
08 33.
08 32.

08 34.
08 39.
08 46.
08 55.
09 06.

09 18.
09 32.
09 47.
10 03.
10 20.

10 38.
0 57.
117
1 37.
1 59.
12 21.
12 44.
13 08.

13 33.
13 58.

14 25.
14 52.
15 20.
15 48.
17.

6

6 46.
1 16.
1 45.
8 13.
8 41.

19 08.
19 34.
19 59.
20 23.
20 45.

21 06.

2000) Decl.

94 -16 40.
38 -17 25.
45 -17 47.
2] -17 44,
92 -17 14.

08 -16 17
82 -14 58.
41 13 24.
35 -11 42.
87 -10 00.

98 -08 22.
96 -06 55.
42 -05 39.
33 04 37.
07 -03 51.

40 -03 18.
16 -03 01.
17 =02 57.
30 03 07.
45 -03 28.

92 -04 02.
46 -04 45.
24 -05 37.
82 -06 36.
21 -07 41.

41 -08 51.
43 -10 02.
29 -11 14.
01 -12 23.
98 -13 27

00 -14 24.
23 -15 11.
17 -15 46.
12 -16 05.
12 -16 07.

97 -15 50.
23 -15 13.
29 -14 16
88 -12 59.
80 -11 24.

86 —09 32.
89 -07 25.
19 -05 07.
47 -02 40.
86 -00 07.

95 +02 29.

OOOINNO O =N © QOQO©C1IO 0 Nddooo» ~POOCO—
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(&3] G110 00 —

Delta

604
471
359
2170
206

168
154
163
191
234

289
351
417
484
951

613
672
124
110
809

840
864
881
890
893

889
880
865
845
821

194
164
133
100
667

635
603
973
943
516

490
465
440
416
390

363
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r

. 284
. 235
. 184
133

082

030
978
925
871
818

164
110
656
601
941

492
438
384
331
278

226
175
125
076
029

. 985
. 942
.902
. 865
. 831

. 801
175
. 153
. 136
124

. 116
114
vy
125
L1317

. 155
T
. 804
. 834
. 868

. 905

Variation m1
for T=+1 day

-0.82 +3.3

-0.86 +3.7

-0.89 +4.1

-0.91 +4.5

-0.91 +4.7

-0.89 +4.9 )
-0.86 +4.9 )
-0.82 +4.7 )
-0.79 +4.3 )
-0.75 +3.9 25.0
-0.73 +3.4 24.8
-0.71 +2.9 24.7
-0.70 +2.5 24.6
-0.70 +2.1 24.4
-0.70 +1.8 24.3
-0.72 +1.5 24.1
-0.73 +1.2 24.0
-0.76 +1.1 23.8
-0.78 +0.9 23.6
-0.81 +0.8 23.4
-0.85 +0.7 23.2
-0.88 +0.6 23.0
-0.92 +0.5 22.7
-0.96 +0.4 22.5
-1.01 +0.3 22.2
-1.05 +0.1 22.0
-1.10 -0.1 21.7
-1.15 -0.4 21.5
-1.20 -0.7 21.2
-1.25 -1.1 20.9
-1.29 -1.6 20.7
-1.33 -2.1 20.4
-1.37 -2.7 20.2
-1.39 -3.4 19.9
-1.41 4.1 19.7
-1.41 -4.7 19.5
-1.41 -5.4 19.3
-1.39 -5.9 19.1
-1.37 -6.3 19.0
-1.33 6.6 18.9
-1.29 -6.7 18.8
-1.25 -6.7 18.8
-1.21 -6.5 18.8
-1.17 -6.2 18.8
-1.13 5.7 18.9
-1.09 -5.2 19.0

Mot. /PA

. 1/239
.2/257
1/211
.9/283
.4/295

. 1/307
. 3/320
.1/336
. 3/356
.2/ 18

1/ 38
.1/ 54
.1/ 65
1/ 14
.1/ 80

.1/ 85
.5/ 89
.2/ 92
.8/ 95
.3/ 97

1/ 99
.0/100
- 3/101
.5/102
.1/102

.8/102
.9/102
-9/101
.9/100
.9/ 99

.8/ 98
.5/ 96
.2/ 94
.8/ 91
.2/ 89

.5/ 86
.5/ 83
.4/ 80
.0/ 78
.5/ 15

.6/ 12
.6/ 10
.4/ 68
.9/ 66
.3/ 64

.5/ 62
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16.
23.
26.
30.
33.
40.
43.
47.
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Elong.

126.
134.
140.
145.
147.

144.
139.
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1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

11
11

09 11.64 -07
10

Comet C/2009 K3 (Beshore)

T = 2011 Jan. 9.2385 TT
Peri. = 251. 2861

Node = 0.0273 2000.0
Incl. = 146. 6942

q = 3.909283 AU

e = 1.0

ml =10.4 + 5 log(Delta) + 7.5 log(r)
RhA.(ZOOO) Decl.

139.28 -0/
1 31.50 -07
121.63 -0/
1 .09.69 -0/
0 55.90 -07

10 40.70 -0/
10 24.78 -06
10 08.89 -05
09 53.84 -04
09 40.25 -03

09 28.53 -02
09 18.88 -02
09 11.29 -01
09 05.64 -00
09 01.74 -00

08 59.33 -00
08 58.19 -00
08 58.08 -00
08 58.79 -00
09 00. 12 -01

09 01.89 -01
09 03.92 -02
09 06.03 -02
09 08.07 -03
09 09.84 -04

.18 -05
.86 -06

.21 -08

09 07.42 -10

09 02.74 -11
08 55.84 -13
08 46.31 -14
08 33.82 -16
08 18.14 -17

07 59.38 -18
07 38.10 -18
07 15.34 -18
06 52.51 -18
06 31.03 -17

06 12.01 -16
05 56.06 -14
05 43.34 -12
05 33.67 -11
05 26. 71 -09

05 22.06 -08

28.0
44,
50,
46.
29,

00.
19.
30.
37.
42.

o1,
06.
28.
99.
38.

2].
23.
28.
40.
00.

2].
00.
40.
2].
19.

18.
23.
34.
90.
12.

38.
07.
35.
00.
16.

14.
47.
o1,
22.
24.

05.
34.
98.
23.
99.

34.
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Delta

4.673
4. 448
4.242
4.064
920

818
161
150
184
855

958
084
224
370
915

652
171
884
97
035

074
085
069
025
954

856
134
990
426
248

061
869
682
907
354

232
150
114
127
188

291
429
992
111
957
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Daily motion
m

-0.78 1.

-0.99 -0.

-1.19  +0.

-1.38  +1.

-1.52 +2.

-1.59 +4.
-1.59 +4.
-1.51  +b.
-1.36 +5.
-1.17  +5.

-0.97 +4.
-0.76 +3.
-0.56 +2.
-0.39 +2.
-0.24 +1.

-0.11  +0.
-0.01  -0.
+0.07 -1.
+0.13 -2
+0.18 -2

+0.20 -3.
+0.21 -4
+0.20 -4
+0.18 -5
+0.13 -5

+0.07  -6.
-0.02 -J.
-0.14 -]
-0.29 -8.
-0.47 -8.

-0.69 -8.
-0.95 -8.
-1.25 -8.
-1.57 -1
-1.88 -b.

-2.13 3.
-2.28 -0.
-2.28 +2.
-2.15 +b.
-1.90 +7.

-1.59 +9.
-1.27 +9.
-0.97 +9.
-0.70 +8.
-0.47 +8.

-0.27 +].
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Elong.

104.
116.
128.
140.
152.

162.
164.
156.
144.
132.

120.
108.
97.
86.
16.

66.
9]/.

39.
32.

25.
20.
18.
20.
25.

32.

49.
57.
67.

11.
81.

107.
118.

127.
135.
138.
137.
131.

123.
113.
102.
92.
82.

13.
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

m1

m

9P/Tempe |

= 2010 July 23.0 1T
= 2011 Jan. 12.36274 TT
= 178.92180

= 68.91075 2000.0

= 10. 52201

1.5102482 AU

S O O

9166395
1244760 AU
17845893

0.
3.
0.
5.b2 years

8.4 +5 logDelta) + 17.5 log(r (t-20))
RhA.(ZOOO) Decl.

08 57.76 +29

08
08
08
08

08
08
07
07
07

08
08
08
08
08

08
09
09
09
09

— — — — — — — — — — — — — — —
[ocNel N arNap) (S Ny [N Jb] wWwwhdN — —_ OO0 O

—_—

NS NN ——
— bl e XeX{c}le)

49.
39.
28.
18.

09.
01.
9].
96.
97.

01.
08.
17.
2].
39.

93.
08.
23.
40.
97,

15.
34.
93.
13.
34.

99.
17.
39.
03.
28.

93.
20.
48.
17.
48.

19.
92.
26.
00.
34.

08.
41.
12.
42.
11.

38.

63 +30
15 +31
99 +32
41 +32

10 +33
97 +33
995 +32
09 +32
96 +32

13 +31
36 +30
12 +29
13 +28
93 +27

48 +26
19 +25
90 +24
48 +22
82 +20

85 +18
92 +16
81 +14
10 +12
22 +10

40 +07
30 +04
98 +02
93 -00
04 -03

61 -06
34 -09
31 -12
96 -14
11 =17

87 -19
69 -21
31 -22
37 -23
46 -24

16 -24
03 -24
13 -23
99 -22
63 -21

95 -20

14.
18.
18.
08.
43.

02.
05.
94.
33.
02.

25.
41.
o1,
99.
92.

43.
26.
02.
29.
47.

9].
97/.
49.
32.
07.

33.
93.
06.
44
39.

34.
28.
16.
99.
23.

33.
23.
49.
49.
23.
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13.

D

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3
3
2.
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

elta

. 392
. 296
. 230
195
.190

212
. 256
317
. 391
4N

L)
. 637
115
. 188
. 852

.907
. 952
. 986
.010
. 023

. 025
.018
. 001
975
. 942

.902
. 857
. 807
. 155
. 100

. 645
. 991
. 539
. 489
. 443

. 401
. 364
. 332
. 304
. 280

. 260
241
. 224
. 208
.190

A
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SO RPN PR DR W0WwWe

r

. 295
247
199
. 149

099

048
996
943
890
836

181
125
669
612
9995

497
439
381
322
263

205
146
088
031

975

.920
. 866
. 814
. 165
. 118

.675
. 636
. 601
.o71
. 541

. 928
.016
011
012
519

. 534
. 554
. 580
. 612
. 648

. 689

Daily
m
-0. 81
-0.99
-1.08
-1.06
-0.93

-0. 71
-0.44
-0.15
+0. 15
+0. 42

+0. 66
+0. 88
+1.06
+1.22
+1. 36

+1.47
+1.57
+1. 66
+1. 73
+1. 80

+1. 817
+1.93
+1.99
+2.05
+2.12

+2.19
+2.21
+2.36
+2.45
+2.56

+2.61
+2. 80
+2.93
+3. 06
+3.18

+3.28
+3. 36
+3. 41
+3. 41
+3. 31

+3.29
+3.03
+2. 86
+2. 69

+2.52

2

motion

+6. 4
+6.
+b.
+3.

+1.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Daily motion

+4,

+4.
+b.
+6.
+6.
+6.

+b.
+4.
+3.
+3.
+2.

+2.
+2.
. 88
A
.58

.46
.35
.26
11
.08

+1
+1
+1

+1
+1
+1
+1
+1

.04
.22
.01
.00
Y

.09
.61
.93
.91
)

.98
.34
)
.24
.19

)
.81
.15
.42
.10

.01
. 36
.80
. 36

07

94
86
96
11
22

36
4]
12
13
68

34
08

Comet C/2009 Y1 (Catalina)
Epoch = 2010 July 23.0 TT
T = 2011 Jan. 28.82156 TT
Peri. = 127.37338

Node = 160.27956 2000.0

Incl. = 107.31889

a = 2.5207183 AU

e = 0.9935505

ml = 9.2+ 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o

12 15.75 +49 11.2 4.172 4.656
12 16.15 +52 17.9 4.012 4.580
12 13.91 +55 37.3 3.879 4.505
12 08.25 +59 02.3 3.775 4.429
11 58.28 +62 23.4 3.703 4.354
11 43.09 +65 29.3 3.660 4.278
11 22.22 +68 08.3 3.646 4.203
10 56.14 +70 10.6 3.655 4.129
10 26.88 +71 30.4 3.684 4.055
09 57.80 +72 09.0 3.725 3.981
09 32.28 +72 13.2 3.774 3.908
09 12.51 +71 53.6 3.825 3.835
08 59.07 +71 20.7 3.872 3.763
08 51.57 +70 42.3 3.912 3.691
08 49.20 +70 04.4 3.941 3.621
08 51.12 +69 30.7 3.955 3.551
08 56.67 +69 03.2 3.953 3.482
09 05.36 +68 43.7 3.934 3.415
09 16.87 +68 32.8 3.895 3.348
09 31.10 +68 31.3 3.838 3.283
09 48.12 +68 39.5 3.762 3.219
10 08.19 +68 57.7 3.669 3.157
10 31.83 +69 25.5 3.560 3.097
10 59.88 +70 01.9 3.437 3.038
11 33.49 +70 44.3 3.304 2.982
12 14.23 +71 27.2 3.164 2.928
13 03.62 +72 00.5 3.023 2.876
14 02.20 +72 08.1 2.886 2.828
15 07.84 +71 29.1 2.758 2.781
16 14.94 +69 45.4 2.648 2.739
17 17.12 +66 50.1 2.561 2.699
18 10.75 +62 51.7 2.504 2.663
18 55.47 +58 08.9 2.481 2.630
19 32.63 +63 04.0 2.492 2.602
20 03.90 +47 58.1 2.536 2.577
20 30.71 +43 08.2 2.609 2.557
20 54.13 +38 44.6 2.704 2.541
21 14.95 +34 52.7 2.813 2.530
21 33.72 +31 33.4 2.929 2.523
21 50.84 +28 44.6 3.045 2.521
22 06.59 +26 22.9 3.156 2.523
22 21.16 +24 24.4 3.255 2.530
22 34.70 +22 44.9 3.338 2.542
22 47.29 +21 20.7 3.403 2.558
22 58.99 +20 08.0 3.447 2.578
23 09.82 +19 03.4 3.469 2.603

-76 -

+1

.00

+18.
+19.
+20.
+20.
+18.

+15.
+12.
+8.
+3.
+0.
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Comet C/2010 B1 (Cardinal)

T = 2011 Feb. 7.0619 TT
Peri. = 211.7431

Node = 277.2793 2000.0
Incl. = 101.9208

q = 2.931851 AU

e = 0.998422

ml = 7.5+ 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion Elong.
2010/11 h m o m , o

2

Jan. 4 09 17.05 +/3 23.6 4.151 4.795 -4.14 +2.5 1].4 126.0
Jan. 14 08 35.65 +/3 49.1 4.068 4.726 -4.41 -2.7 1].3 12].0
Jan. 24 07 51.52 +713 22.2 4.013 4.658 -3.98 -8.1 17.2 125.8
Feb. 3 07 11.70 +72 01.3 3.988 4.589 -3.11 -12.4 17.1 122.2
Feb. 13 06 40.62 +69 57.0 3.990 4.521 -2.16 -15.2 17.1 116.8
Feb. 23 06 19.00 +67 24.8 4.017 4.454 -1.36 -16.6 17.0 110.0
Mar. 5 06 05.42 +64 38.9 4.065 4.387 -0.74 -16.9 17.0 102.4
Mar. 15 05 57.99 +61 49.8 4.129 4.320 -0.29 -16.6 16.9 94.3
Mar. 25 05 55.14 +59 04.1 4.205 4.254 +0.05 -15.8 16.9 86.0
Apr. 4 05 55.61 +56 25.9 4.286 4.189 +0.29 -14.9 16.9 71.7
Apr. 14 05 58.51 +53 56.7 4.368 4.124 +0.47 -14.0 16.9 69.4
Apr. 24 06 03.20 +51 37.1 4.446 4.060 +0.60 -13.0 16.8 61.3
May 4 06 09.19 +49 26.8 4.516 3.997 +0.69 -12.2 16.8 53.3
May 14 06 16.12 +47 24.7 4.575 3.934 +0.76 -11.5 16.8 45.6
May 24 06 23.72 +45 29.8 4.619 3.8/3 +0.80 -10.9 16.7 38.1
June 3 06 31.77 +43 40.9 4.646 3.813 +0.83 -10.4 16.6 31.1
June 13 06 40.09 +41 56.7 4.653 3.753 +0.84 -10.1 16.6 24.5
June 23 06 48.53 +40 16.1 4.641 3.695 +0.84 -9.8 16.5 19.1
July 3 06 56.94 +38 38.0 4.606 3.639 +0.83 -9.7 16.4 15.8
July 13 07 05.22 +37 01.4 4.550 3.583 +0.80 -9.6 16.3 15.9
July 23 07 13.23 +35 25.3 4.471 3.529 +0.76 -9.7 16.2 19.5
Aug. 2 07 20.85 +33 48.8 4.369 3.477 +0.71 -9.8 16.1 25.1
Aug. 12 07 27.96 +32 10.7 4.246 3.426 +0.64 -10.0 16.0 31.8
Aug. 22 07 34.38 +30 30.3 4.101 3.377 +0.56 -10.4 15.8 39.1
Sept. 1 07 39.97 +28 46.2 3.938 3.330 +0.46 -10.9 15.7 46.8
Sept. 11 07 44.52 +26 57.2 3.758 3.285 +0.33 -11.5 15.5 55.0
Sept.21 07 47.79 +25 01.7 3.562 3.242 +0.17 -12.4 15.4 63.5
Oct. 1 07 49.49 +22 57.8 3.35 3.201 -0.02 -13.5 15.2 72.5
Oct. 11 07 49.28 +20 43.0 3.144 3.163 -0.25 -14.8 15.0 82.0
Oct. 21 07 46.74 +18 14.6 2.929 3.128 -0.53 -16.5 14.8 92.1
Oct. 31 07 41.41 +1529.3 2.720 3.094 -0.86 -18.5 14.6 102.7
Nov. 10 07 32.83 +12 24.0 2.524 3.064 -1.23 -20.7 14.4 114.0
Nov. 20 07 20.58 +08 56.9 2.351 3.037 -1.61 -22.8 14.2 125.8
Nov. 30 07 04.51 +05 09.3 2.210 3.012 -1.96 -24.1 14.0 137.6
Dec. 10 06 44.91 +01 08.5 2.112 2.991 -2.22 -24.0 13.9 14].7
Dec. 20 06 22.74 -02 51.6 2.065 2.9/3 -2.32 -22.2 13.8 152.6
Dec. 30 05 59.57 06 33.2 2.071 2.958 -2.23 -18.8 13.8 149.0
Jan. 9 0537.23 -09 40.8 2.128 2.946 -1.99 -14.6 13.8 139.5
Jan. 19 05 17.38 -12 07.3 2.228 2.938 -1.64 -10.7 13.9 128.0
Jan. 29 05 01.01 -13 54.3 2.359 2.933 -1.25 -7.5 14.0 116.4
Feb. 8 04 48.48 -1508.8 2.512 2.932 -0.88 -5.1 14.2 105. 4
Feb. 18 04 39.68 -1559.9 2.67/5 2.934 -0.55 -3.6 14.3 95.2
Feb. 28 04 34.20 -16 35.8 2.841 2.939 -0.26 -2.7 14.4 85.8
Mar. 10 04 31.57 -17 03.2 3.002 2.948 -0.02 -2.4 14.6 7].3
Mar. 20 04 31.34 -17 27.4 3.154 2.960 +0.17 -2.5 14.7 69.7
Mar. 30 04 33.08 -17 52.5 3.293 2.976 +0.34 -2.9 14.8 63.0
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Oh

TT

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet
Epoch
Peri.

Node
Incl.

a

ml =

S O O

P/2003 S2 (NEAT)

= 2010 July 23.0 1T

= 2011 Mar. 3.99127 TT

= 283.97879

= 87.74599 2000.0

= 7.63587

= 2.4556554 AU

8.5+ 5 log(Delta) + 20.0 log(r)

RhA.(ZOOO) Decl.

m
18 28.

14 -23

.64 -23
.59 -23
.48 -23
.22 -23

.12 =22
.88 -22
.61 =22
.81 -21
.36 21

.16 =20
.06 -20
.93 -20
.60 -20
.87 -19

.94 -20
.39 =20
.21 =20
.86 -21
.30 -22

.68 -23
.44 -24
.25 =25
.02 -26
.14 -26

.21 =26
.05 -26
.53 -26
.69 -26
.39 -25

.35 -24
.29 -23
.90 -22
. 88 -21
.00 -19

.03 -17
.16 -16
.07 -14
.82 -12
.91 =10

.28 -08
.86 -06
.60 -04

90 -02
50 -00

o

99.
96.
48.
35.
18.

98.
34.
09.
43.
17.

92.
30.
13.
02.
99.

05.
23.
92.
33.
23.

21.
20.
15.
01.
32.

48.
47.
32.
04.
23.

32.
31.
20.
01.
33.

9]/.
15.
26.
32.
34.

32.
28.
23.
17.
13.

60 +01 48.
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Delta

4. 466
4. 406
4.330
4.23]
4.131

4.011
8178
136
984
425

261
093
925
158
994

43]
289
153
034
934

. 856
. 803
. 116
175
. 800

. 846
912
.992
084
184

289
396
904
610
13

813
907
996
078
153

221
281
334
378
414

442

SO NN WWLw

—_

W LWWWW WL NN PN

-78 -

OO RPN DR RN PR DRRORNN 000K DWW WewWwe

r

. 491
. 458
. 424
390
. 356

. 323
. 289
. 255
. 221
. 188

. 154
121
. 088

055
022

990
958
9217
896
866

836
807
119
151
124

698
673
649
627
605

985
965
948
931
516

903
491
481
473
466

461
457
456
456
458

. 462

0. 3593955
3.8333409 AU
0.13132213
71.51 years

Variation m1
for T=+1 day

-0.51 +0.6 22.6
-0.53 +0.4 22.5
-0.55 +0.2 22.4
-0. 57 0.0 22.2
-0.59 -0.3 22.1
-0.62 -0.5 21.9
-0.64 -0.7 21.8
-0.67 -1.0 21.6
-0.70 -1.3 21.4
-0.74 -1.6 21.2
-0.78 -1.9 21.0
-0.82 -2.2 20.8
-0.87 -2.5 20.6
-0.93 -2.9 20.4
-1.00 -3.3 20.2
-1.07 -3.6 19.9
-1.15 4.0 19.7
-1.23 4.4 19.5
-1.32 4.6 19.3
-1.41 -4.8 19.1
-1.48 -4.8 18.9
-1.54 4.6 18.7
-1.57 -4.2 18.6
-1.57 -3.8 18.5
-1.53 -3.4 18.5
-1.48 -3.0 18.5
-1.41 -2.7 18.4
-1.33 -2.6 18.5
-1.26 -2.6 18.5
-1.20 -2.7 18.5
-1.13 -2.8 18.5
-1.08 -3.1 18.6
-1.03 -3.3 18.6
-0.99 -3.6 18.6
-0.96 -3.9 18.7
-0.93 4.2 18.7
-0.90 4.4 18.7
-0.87 -4.6 18.8
-0.85 4.9 18.8
-0.83 5.0 18.8
-0.82 -5.2 18.9
-0.80 -5.3 18.9
-0.79 -5.4 18.9
-0.78 -5.4 18.9
-0.78 -5.4 19.0
-0.77 -5.4 19.0

Mot. /PA
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.5/ 81
.4/ 86
.1/ 85
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.2/ 83
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1/ 82
1/ 82

.5/ 82
.0/ 83
.3/ 85
2/ 89
0/ 95

7/108
9/139
1/187
2/215
6/228

.4/235
2/240
8/245
.0/249
. 3/255

9/211
.6/ 23
.1/ 56
1/ 63
.0/ 65

.9/ 66
.5/ 61
.8/ 67
.1/ 61
4/ 61

8/ 66
0/ 66
0/ 65
8/ 65
4/ 65

9/ 65
.3/ 65
6/ 65
1/ 65
8/ 66

1/ 66

Elong.

6.8
13.
20.
2].
33.

40.
47.
94,
61.
68.

15.
82.
89.
97.
105.

113.
122.
131.
141.
151.

161.
169.
169.
160.
150.

140.
130.
120.
112.
103.

95.
88.
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14.
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38.
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13.
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2005 U1 (Read)

= 2010 July 23.0
11.45996 TT

= 2011 Mar.
325. 50225
51. 62558
1.26629
2.3600091 AU

2000.0

1T

ml =13.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

m

18 21.45 -23

18
18
19
19

19
19
20
20
20

20
21
21
21
21

21
21
21
21
21

21
21
21
21
21

20
20
20
20
21

21
21
21
21
21

22
22
22
23
23

23
23
00
00
00

37.
93.
09.
25.

41.
96.
11.
25.
38.

90.
02.
12.
21.
29.

35.
39.
40.
40.
317.

32.
25.
17.
09.
02.

97.
94.
94.
9].
03.

10.
20.
32.
45.
99.

14.
30.
46.
03.
20.

38.
99.
13.
32.
90.

69 -23
90 -23
98 -23
84 -22

38 -22
90 -21
11 =20
10 -20
37 -19

81 -18
28 -18
63 -17
10 -16
27 -16

15 -15
09 -15
86 -15
32 -15
40 -16

26 -16
37 -11
44 1]
46 -18
47 -18

35 -19
10 -19
82 -19
69 -18
17 -18

96 -17
16 -16
2] -15
18 -14
25 -13

25 -11
01 -10
37 —08
23 -06
47 -05

04 -03
88 -01
96 +00
25 +02
13 +04

01 09.40 +06

o

98.
48.
32.
11.
43.

11.
35.
99.
13.
29.

45.
02.
22.
46.
17.

94.
42.
40.
49.
10.

41.
17.
99.
30.
97.

13.
18.
11.
93.
23.

43.
93.
92.
43.
24.

98.
23.
42.
94.
02.

06.
07.
93.
94.
99.
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. 165
141
. 116
. 091

066

041
015
990
965
939

914
888
863
838
813

188
164
140
116
692

669
646
624
602
581

961
941
922
904
487

470
455
441
421
415

404
394
385
378
372

367
363
361
360
360

. 362

e = 0.2539602
a= 3.1633823 AU
n= 0.17517679
P= 5 63 years
Variation m1
for T=+1 day

-0.57 -0.2 23.6
-0.59 -0.4 23.5
-0.60 -0.7 23.4
-0.62 -0.9 23.3
-0.64 -1.2 23.2
-0.66 -1.5 23.1
-0.68 -1.8 23.0
-0.71 -2.1 22.8
-0.74 -2.4 22.7
-0.77 -2.8 22.5
-0.80 -3.1 22.4
-0.84 -3.5 22.2
-0.89 -3.9 22.0
-0.95 -4.4 21.8
-1.01 -4.8 21.6
-1.08 -5.3 21.4
-1.16 -5.8 21.2
-1.25 -6.3 21.1
-1.34 -6.7 20.9
-1.43 -7.0 20.7
-1.51 -7.2 20.5
-1.57 -7.3 20.4
-1.60 -7.1 20.3
-1.60 -6.8 20.3
-1.56 -6.3 20.2
-1.49 -5.9 20.3
-1.41 -5.5 20.3
-1.33 5.2 20.3
-1.25 -5.0 20.4
-1.18 -4.9 20.5
-1.11 -4.8 20.5
-1.06 -4.8 20.6
-1.01 -4.9 20.7
-0.97 -4.9 20.7
-0.93 -5.0 20.8
-0.90 -5.1 20.9
-0.88 -5.2 20.9
-0.86 -5.3 21.0
-0.84 -5.4 21.0
-0.82 -5.4 21.0
-0.81 -5.4 21.1
-0.80 -5.4 21.1
-0.80 -5.4 21.1
-0.79 -5.3 21.2
-0.79 -5.2 21.2
-0.79 5.1 21.2

Mot. /PA

22.
22.
22.
22.
21.

21,
20.
20.
19.
18.

.9/ 16
.3/ 15
.5/ 15

—_—— ok —

—_—— ok —

—_

N — — —
—OJ

—OROW —NO—=NO ©OA—=NUI 0O—=WOIS
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.8/ 176
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.2/219
. 1/244

0/248

.5/250
.0/251
.9/253
. 3/254
.5/257

8/262

J1/13
.5/ 66

3/ 69

.8/ .10

9/ 11
.6/ 10
.9/.10
.9/ 69
23.

25.
26.
2].
28.
28.

29.
.1/ 66
30.
30.
30.

30.

6/ 69

0/ 68
2/ 68
2/ 61
1/ 67
1/ 66

3/ 66
0/ 66
2/ 66
3/ 61

3/ 61
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Elong.

8.
15.
21.
2],
34.

40.
47].
93.
60.
67.



Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet P/2006 U1 (LINEAR)

Epoch = 2010 July 23.0 TT
T = 2011 Apr. 15.93668 TT
Peri. = 64.21384

Node = 240.48945 2000.0

Incl. = 8.42437

a = 0.5107796 AU
H=16.3, G=0.15

RhA.(ZOOO) Decl. Delta r

m o

09 53.46 +02 11.8 3.606 4.335
09 47.58 +02 21.8 3.460 4.295
09 40.22 +02 42.8 3.341 4.254
09 31.73 +03 14.1 3.251 4.211
09 22.60 +03 54.0 3.195 4.168
09 13.43 +04 40.0 3.172 4.123
09 04.86 +05 28.8 3.181 4.076
08 57.40 +06 17.4 3.219 4.029
08 51.49 +07 02.8 3.282 3.980
08 47.38 +07 42.9 3.363 3.929
08 45.16 +08 16.3 3.457 3.877
08 44.80 +08 42.1 3.559 3.824
08 46.21 +08 59.9 3.662 3.768
08 49.24 +09 09.6 3.764 3.712
08 53.71 +09 11.3 3.858 3.654
08 59.46 +09 05.2 3.943 3.594
09 06.33 +08 51.5 4.016 3.532
09 14.18 +08 30.4 4.074 3.469
09 22.86 +08 02.2 4.116 3.404
09 32.29 +07 27.0 4.140 3.337
09 42.37 +06 45.2 4.146 3.268
09 53.01 +05 56.9 4.132 3.197
10 04.16 +05 02.3 4.099 3.124
10 15.77 +04 01.7 4.046 3.049
10 27.80 +02 55.2 3.973 2.972
10 40.23 +01 42.9 3.881 2.892
10 53.06 +00 25.1 3.770 2.810
11 06.27 -00 58.1 3.641 2.725
11 19.90 -02 26.7 3.495 2.638
11 33.97 -04 00.5 3.334 2.548
11 48.55 -05 39.5 3.159 2.455
12 03.71 -07 23.8 2.971 2.360
12 19.57 -09 13.5 2.773 2.260
12 36.30 -11 09.0 2.566 2.158
12 54.17 -13 10.5 2.353 2.052
13 13.53 -1518.6 2.136 1.942
13 34.94 -17 34.0 1.918 1.828
13 59.24 -19 57.3 1.702 1.709
14 27.73 -22 27.8 1.492 1.586
15 02.50 -25 02.6 1.292 1.458
15 46.68 -27 29.9 1.108 1.325
16 44.48 -29 17.7 0.951 1.187
17 59.12 -29 16.0 0.835 1.045
19 26.69 -25 51.7 0.779 0.899
20 53.80 -18 50.6 0.799 0.755
22 09.84 -10 11.0 0.898 0.625

- 80 -

e = 0.8160842
a= 2.7772470 AU
n= 0.21295229
P= 4 63 years
Variation v
for T=+1 day

-0.26 +1.5 22.9
-0.27 +1.6 22.7
-0.27 +1.6 22.5
-0.27 +1.6 22.3
-0.26 +1.6 22.2
-0.25 +1.6 22.3
-0.24 +1.5 22.4
-0.22 +1.4 22.5
-0.20 +1.2 22.6
-0.19 +1.1 22.7
-0.18 +1.0 22.7
-0.17 +0.9 22.8
-0.16 +0.9 22.9
-0.16 +0.8 22.9
-0.16 +0.8 22.9
-0.16 +0.8 22.9
-0.17 +0.8 22.8
-0.18 +0.8 22.8
-0.19 +0.8 22.7
-0.20 +0.9 22.6
-0.22 +1.0 22.5
-0.24 +1.1 22.4
-0.26 +1.2 22.2
-0.28 +1.3 22.0
-0.31 +1.5 21.9
-0.34 +1.7 21.9
-0.38 +1.9 21.9
-0.42 +2.1 21.8
-0.48 +2.4 21.8
-0.54 +2.7 21.7
-0.61 +3.1 21.6
-0.70 +3.5 21.4
-0.81 +4.0 21.3
-0.95 +4.5 21.1
-1.13 +5.1 20.9
-1.35 +5.8 20.6
-1.65 +6.5 20.3
-2.04 +7.2 20.0
-2.57 +7.5 19.7
-3.30 +7.1 19.3
-4.27 +4.6 18.9
5.4 -2.2 18.5
-6.28 -15.3 18.2
-6.09 -30.7 18.1
-4.86 -37.3 18.0
-3.69 -33.3 17.8

Mot. /PA
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1/294
9/297
3/303
1/315

6/349
1/ 50
6/ 78
6/ 88

.5/ 94

3/ 98

.8/100
.2/102
.4/104
.6/105

.6/107
.5/108
.4/109
.2/110
0/111

L1/112
.5/113
.3/113
1/114
.9/115

.9/115
.0/115
.3/115
.9/115
.9/115

.6/114
4/113
.6/112
.2/110
.2/106

.0/101
.5/ 94
118.
127.
121.

109.

0/ 85
8/ 15
9/ 67

6/ 64

Elong.

132.
144.
155.
165.
168.

161.
151.
139.
128.
117.

107.
97.
88.
19.
10.

62.
94.
47].
40.
33.

26.
19.
13.
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet P/2004 T1 (LINEAR-NEAT)
Epoch = 2010 July 23.0 1T

T = 2011 Apr. 24.95563 TT

Peri. = 336.43875 e = 0.5079474
Node = 51.44904 2000.0 a= 3.4702081 AU
Incl. = 11.04425 n=0.15246523

q = 1.7075249 AU P = 6.46 years

ml =10.2 + 5 log(Delta) + 20.0 log(r (t+60))

R.A. (2000) Decl. Delta r Variation mi
h m o for T=+1 day

17 28.43 -27 14.8 4.714 3.810 -0.41 +1.1 24.6
17 41.43 -27 34.3 4.608 3.768 -0.43 +1.0 24.4
17 54.36 -27 51.4 4.486 3.725 -0.45 +0.9 24.2
18 07.10 -28 06.2 4.347 3.682 -0.48 +0.8 24.0
18 19.55 -28 19.3 4.194 3.637 -0.51 +0.6 23.8
18 31.57 -28 31.3 4.029 3.593 -0.55 +0.5 23.6
18 43.02 -28 42.8 3.853 3.547 -0.59 +0.3 23.4
18 53.77 -28 54.9 3.670 3.501 -0.63 +0.2 23.2
19 03.63 -29 08.7 3.481 3.454 -0.68 0.0 22.9
19 12.42 -29 25.3 3.289 3.407 -0.73 -0.2 22.6
19 19.93 -29 46.1 3.097 3.359 -0.79 -0.4 22.4
19 25.92 -30 12.3 2.907 3.310 -0.86 -0.5 22.1
19 30.14 -30 45.0 2.724 3.261 -0.93 -0.7 21.8
19 32.29 -31 25.0 2.551 3.211 -1.01 -0.7 21.5
19 32.10 -32 12.3 2.391 3.160 -1.09 -0.7 21.2
19 29.38 -33 05.6 2.248 3.109 -1.18 -0.6 20.9
19 24.03 -34 02.3 2.126 3.058 -1.26 -0.3 20.6
19 16.22 -34 58.1 2.027 3.006 -1.33 +0.1 20.3
19 06.44 -35 47.9 1.955 2.953 -1.37 +0.7 20.1
18 55.54 -36 26.5 1.910 2.900 -1.38 +1.3 19.8
18 44.68 -36 50.4 1.892 2.847 -1.35 +2.0 19.6
18 35.07 -36 58.7 1.899 2.793 -1.30 +2.4 19.4
18 27.73 -36 53.3 1.928 2.740 -1.24 +2.7 19.3
18 23.38 -36 37.2 1.974 2.68 -1.17 +2.8 19.1
18 22.35 -36 13.9 2.033 2.631 -1.11 +2.7 19.0
18 24.67 -35 45.8 2.100 2.577 -1.05 +2.5 18.9
18 30.19 -35 14.4 2.173 2.522 -1.02 +2.1 18.7
18 38.62 -34 40.1 2.247 2.468 -0.99 +1.7 18.6
18 49.68 -34 02.2 2.320 2.414 -0.98 +1.1 18.5
19 03.05 -33 19.5 2.389 2.360 -0.97 +0.6 18.3
19 18.42 -32 30.7 2.454 2.307 -0.97 -0.1 18.2
19 35.53 -31 34.2 2.513 2.254 -0.98 -0.7 18.1
19 54.10 -30 28.4 2.565 2.202 -0.99 -1.5 17.9
20 13.88 -29 11.9 2.609 2.151 -1.00 -2.2 17.8
20 34.67 -27 43.7 2.646 2.102 -1.02 -3.1 17.6
20 56.26 -26 02.9 2.676 2.054 -1.03 -3.9 17.5
21 18.47 -24 09.1 2.699 2.008 -1.04 -4.8 17.4
21 41.17 -22 02.0 2.715 1.963 -1.05 -5.6 17.3
22 04.23 -19 42.1  2.726 1.922 -1.06 -6.5 17.2
22 27.58 -17 10.1  2.732 1.883 -1.07 -7.4 17.1
22 51.15 -14 26.8 2.734 1.847 -1.08 -8.1 17.1
23 14.92 -11 33.7 2.733 1.814 -1.09 -8.9 17.0
23 38.87 -08 32.6 2.730 1.785 -1.10 -9.5 17.0
00 03.02 -05 25.5 2.725 1.761 -1.12 -10.0 17.1
00 27.40 -02 14.6 2.720 1.740 -1.13 -10.4 17.1
00 52.03 +00 57.6 2.716 1.725 -1.14 -10.6 17.2

-81-
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8/273
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0/ 45
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.9/ 12
.2/ 15
2/ 11
.0/ 71

.5/ 11
.8/ 16
.8/ 15
8/ 13
.6/ 72

2/ 11
.8/ 69
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.5/ 66
.1/ 65
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.2/ 63
.6/ 63
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Elong.

20.
28.
35.
42.
49.

97,
64.
12.
80.
88.

96.
104.
113.
122.
132.

141.
151.
160.
166.
163.

155.
145.
135.
125.
115.
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

05
05
05
05
05

05
05
05
05
05

05
05
06
06
06

06
07
07
07
07

07
08
08
08
08

09
09
09
09
10

10
10
10
10
10

—_—
—_—

—_ e
oo ——

10

m
28.
22.
18.
15.
15.

16.
19.
24.
31.
39.

48.
98.
10.
22.
35.

48.
02.
16.
30.
45.

99.
14.
29.
43.
98.

12.
26.
39.
92.
05.

17.
28.
38.
47.
99.

01.
06.
08.
09.
08.

05.
00.
94.
48.
43.

38.

231P/LINEAR-NEAT

= 2010 July 23.0
16.96132 TT

2011 May
42.53131
133. 10075
12. 32815
3.0324684 AU

2000.0

1T

S O O

9.4 +5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

18 +11
89 +11
47 +12
85 +13
18 +13

48 +14
69 +15
66 +15
23 +16
24 +16

49 +17
85 +17
15 +18
25 +18
03 +18

36 +18
15 +18
29 +18
69 +18
28 +18

97 +18
68 +17
36 +16
92 +16
31 +15

47 +14
32 +14
19 +13
81 +12
27 +11

09 +11
13 +10
26 +10
32 +09
12 +09

45 +09
12 +09
92 +10
12 +10
48 +11

31 +13
99 +14
17 +15
68 +16
09 +17

68 +18

28.
99.
26.
02.
42.

22.
04.
44,
23.
99.

31.
99.
22.
40.
93.

99.
99.
94.
42.
24,

01.
32.
99.
21.
40.

96.
11.
24.
38.
93.

12.
35.
04.
41.
29.

29.
42.
11.
99.
94.

04.
21.
38.
90.
49.

32.

—NoHh—=© — O 00O

—~Joo o1

~NhAh <IN O OO U100 DLW —00 O

(=] NOSDS—=DN QOITHA AN ~OOWO—

Delta

838
883
952
042
148

264
387
913
638
158

812
.978
4.073
4.15]
4.228

4.286
4.330
4. 359
4.3]3
4.313

4.35]
4.32]
4.283
4.224
4.151

4.065
966
856
135
604

465
319
169
016
864

114
971
439
321
222

145
095
072
079
114

174

W WLWLWL  WWNNN

D ORI DWW WwwWw

-892-

w WwWwwww WwWwwww WwWwwww WwWwwww WwWwwww WwWwwww WWwwWwww WwWwwww wWwWwwww

r

1517
135
114
. 692
.670

. 649
. 627
. 606
. 584
. 563

. 042
. 921
. 500
. 480
. 460

. 440
. 420
. 400
. 381
. 362

. 343
. 325
. 307
. 289
212

. 256
. 239
. 223
. 208
193

179
. 165
. 152
. 140
128

. 116
. 106
. 096
. 086
.078

.070
. 063
. 056
. 051
. 046

. 042

0. 2462965
4.0234235 AU
0.12212665
8.07 years

Daily motion

m
-0. 59
-0.44
-0. 26
-0.07
+0. 13

+0. 32
+0. 50
+0. 66
+0. 80
+0. 93

+1.04
+1.13
+1. 21
+1.28
+1.33

+1. 38
+1. 41
+1.44
+1.46
+1. 47

+1.47
+1.47
+1.46
+1.44
+1.42

+1. 38
+1.35
+1.30
+1.25
+1.18

+1.10
+1. 01
+0. 91
+0. 78
+0. 63

+0.47
+0. 28
+0. 08
-0.12
-0. 32

-0. 48
-0. 58
-0. 61
-0. 56
-0.44

-0.27

+2.
+3.
+3.
+3.
+4.

+4.
+4.
+3.
+3.
+3.

+2.
+2.
+1.
+1.

+0.

—OOoND
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 164P/Christensen

Epoch = 2010 July
T = 2011 June
Peri. = 325. 88434
Node = 88.35622
Incl. = 16.26266

a

23.0

1T

2.44048 TT

2000.0

1.6746120 AU

S O O

ml = 9.0+ 5 log(Delta) + 15.0 log(r)

R. A. (2000) Decl.
h m o
18 49.95 -25 50.
19 02.11 =25 47.
19 14.34 -25 41.
19 26.55 -25 34.
19 38.65 -25 24.

19 50.54 -25 14.
20 02.11 -25 04.
20 13.28 -24 54.
20 23.93 -24 45.
20 33.94 -24 40.

20 43.19 -24 38.
20 51.53 -24 43.
20 58.79 -24 54.
21 04.80 -25 14.
21 09.34 -25 45.

21 12.17 -26 26.
21 13.06 -27 20.
21 11.79 -28 26.
21 08.25 -29 42.
21 02.42 -31 04.

20 54.58 -32 26.
20 45.27 -33 42.
20 35.36 -34 46.
20 25.89 -35 33.
20 17.91 -36 01.

20 12.25 -36 11.
20 09.47 -36 04.
20 09.76 -35 44.
20 13.10 -35 13.
20 19.31 -34 32.

20 28.09 -33 42.
20 39.16 -32 43.
20 52.21 -31 36.
21 06.94 -30 20.
21 23.12 -28 54.

21 40.51 -27 18.
21 58.92 -25 32.
22 18.20 -23 36.
22 38.21 -21 29.
22 58.87 -19 12.

23 20.10 -16 45.
23 41.87 -14 09.
00 04.13 -11 26.
00 26.92 -08 36.
00 50.21 -05 41.

01 14.05 -02 43.

— LWOHOO O [e)d) PN aNeo) NJOO o™ O©—=dNN

()] AN W ONN OO © ~NOCI~JoON QOQOPL~,ON ~NooLwCoom»

Delta

9.074
9.015
4.936
4.83]
4.720

4. 586
4. 436
4.2]3
4.099
915

125
930
334
140
951

1M
603
451
318
209

127
072
044
044
066

108
164
230
303
371

451
921
986
644
694

135
167
191
806
814

815
809
199
185
169

151

D ONRRRN RN PR RPN RRNRR DR NRWwwe W

- 83 -

—_

PR DR RN PDROWE WWKWE WRWWKw  WWWLWL WLk,

—_—

414038

41246175

0.5
3.6516046 AU
0.1
6.9

8 years

Daily motion

+1
+1
+1
+1
+1

+1
+1
+1
+1

m

.22
.22
.22
.21
.19

.16
.12
.06
.00
+0.

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

.09
13
.35
.58
.18

.93
.99
.95
.80
Y

.28
.03
.33
.62
. 88

11
.30
41
.62
.14

. 84
.93
.00
.07
12

.18
.23
.28
.33
.38

.44

93

83
13
60
45
28

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

+1.

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

QOO©oOoIW
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— oo —

m1

21.
21.

21.
21,

21.
21.
20.
20.
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet
Epoch

Peri.

Node

Incl.

q
€

m1

02
02
02
02

02
02
02
02
02

02
02
02
02
02

02
02
02
02
02

02
02
02
02
02

02
02
01
01
01

01
01
01
01
01

00
00
00
00
00

00
00
00
00
00

00

m °
02 26.15 +17
22.
18.
16.
.46 +17

91 +17
.04 +17
16 +17
.95 +17
.50 +17

.33 +18
.32 +18
.36 +18
.37 +19
.23 +19

.85 +19
.12 +20
.94 +20
.20 +20
.81 +20

.65 +21
.63 +21
.69 +21
.15 +21
.82 +21

.91 +21
.12 +20
.60 +20
.95 +20
.24 +19

.96 +18
.99 +18
.58 +17
.96 +17
.25 +16

.55 +16
.88 +15
.20 +15
.45 +15
.55 +14

.40 +14
.81 +14
.87 +15
.26 +15
.95 +15

.82 +15

C/2008 S3 (Boattini)

= 2010 July 23.0

= 2011 June  5.63961
= 39.84341

= 54.93002 2000.0
= 162. 69929

= 8.0189787 AU

= 1.0005998

6.4 +5 log(Delta) +
R. A. (2000) Decl.
38.
24,
15.

10.
08.

11.
18.
2].
39.
94.

11.
28.
47.
07.
26.

45.
04.
22.
38.
92.

04.
13.
19.
20.
16.

07.
92.
31.
04.
33.

9].
20.
42.
05.
31.

01.
36.
16.
03.
99.

92.
99.
02.
12.
2].

44,

09 +17
98 +17
19 +17

—OoOoOoOOo OoO—=ON© wWwooHo1o S LWN 0O OMmMW~J©o HODHLO CToOoomHOl O©—=wWw~I—

—©wooo
© OO WSS NSNS NSNS N0 0PV OOV ©OOOo Ve,

—_

Delta

123
272
432
994
153

903
039
157
254
325

370
387
376
336
269

175
057
917
158
984

399
209
017
831
657

499
365
260
188
152

155
195
211
378
912

666
834
009
185
354

913
655
118
8171
950

996

-84 -

© OO 0O 00O WO WO WO 0P WOV oe 0000000

1T
1T

—_ —_ —_ —_ —_ —_ —_ —_
—“NNDNDN NN ——

© ~N D= IN WO~ O©O O~ ~J0000 CIN~N— O O~ —=010 NSO O©CO OO DHDOCOINO O W—=C1ow
—_—

®© NNNSNSN NNNNSN NNSNNS NSNS NSNS 0000 Wm0 000 00000000

o O©O©O©O© [ecNeo L NE o)) [epXeor NN pNdyl cIoIoiooo ~N~J0o0 00O OCOoOOoO——

—_

108.
119.

129.
141.
152.
163.
171.

167.
157.
145.
134.
123.

111.
100.
90.
19.
69.

99.
49.
39.
30.
21.

13.
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

13
13
13
13
13

13
13
13
13
13

13
13
12
12
12

12
12
12
12
12

13
13
13
13
13

14
14
14
14
15

—_
00 00 I ~J OO IO

—_—

NN — — —
(e X e JleX{e ]

N
o

m
25.
31.
35.
39.
40.

40.
38.
34.
2].
20.

12.
03.
96.
90.
46.

44,
44,
46.
50,
56

04.
13.
24.
36.
49.

03.
18.
34.
o1,
08.

2].
47.
07.
28.
90.

12.
35,
58,
21,
44.

07.
30.
92.
14.
35.

96.

213P/Van Ness

= 2010 July

= 2011 June
3. 27955

312. 67858
10. 23917
2.1229031

23.0

1T

16. 10595 TT

2000.0
AU

S O O

0.3797023
3.4223940 AU
0.15567149
6. 33 years

5.8 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

19 -18 09.
22 -19 14.
98 -20 14.
2] -21 08.
87 -21 55.

98 -22 34.
29 -23 02.
02 -23 17
94 -23 18.
48 -23 04.

24 -22 36.
99 -21 55.
50 -21 06.
41 -20 15.
20 -19 26.

11 -18 44.
21 -18 12.
45 -17 52.
68 -17 44.
13 17 48.

45 -18 04.
67 -18 29.
24 -19 04.
06 -19 46.
02 -20 35.

05 -21 28.
11 =22 24.
13 -23 22.
09 -24 20.
95 -25 17

68 -26 11.
23 =21 01.
o] =217 45.
62 -28 22.
32 -28 50.

96 -29 09.
24 -29 16
23 -29 12.
38 -28 55.
96 -28 25.

62 -27 42.
40 -26 47.
18 =25 39.
64 -24 20.
85 -22 51.

34 -21 12.

— OO ON SO WOoIh WNOON O ~NJoo—O CIN—= WO

— OO~~~ 0o TN [ooNés Kap¥dy Nap) A~rCILWW—

—_

Delta

818
637
455
275
101

936
186
654
944
460

404
371
371
404
453

520
601
691
181
886

983
078
167
249
323

388
442
486
918
939

948
946
932
907
47

425
369
303
230
149

061
967
869
165
659

990

N PRNPNW WWWKWW WWWWW WWWWW WWWWN PPN PRNINR PPN Wk

-85 -

O PR DR RPN DRRNW WWK0W WWWWK  WKWWE  WLwWwe

r

123
. 691
. 659
. 626
. 593

. 960
. 526
. 491
. 457
. 421

. 386
. 350
314
271
241

. 204
. 166
129
. 091

053

015
971
939
901
863

825
1817
149
112
674

638
601
966
931
496

463
430
399
368
339

311
285
260
23]
216

197

Daily motion

m

+0.
+0.
+0.

60 -6.4
48 -6.0
33 -5 4
16 4.7
.03 -3.9
23 -2.8
43 -1.5
.61 -0.1
15 +1.4
.82 +2.9
.82 +4.1
15 +4.9
.61 +5.1
42 +4.9
21 +4.2
.01 +3.2
.22 +2.0
.42 +0.8
.61 0.4
1T -1.6
.92 -2.6
.06 -3.5
.18 4.2
.30 4.8
.40 5.3
.51 5.6
.60 -5.8
.10 5.8
19 5.7
.81 5.4
.96 5.0
.03 4.4
A1 =307
A7 -2.8
.22 -1.8
21 0.7
.30 +0.4
232 +1.]
.32 +3.0
31 +4.3
.28 +5.5
.24 +6.8
19 +1.9
12 +9.0
.05 +9.9
.97 +10.7

2

__
% %

—_—
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 130P/McNaught—Hughes

Epoch = 2010 July
= 2011 June
224. 31739

T

Peri.
Node
Incl.

a

89.81798
1. 30651
2.0984215 AU

23.0

1T

24. 65545 TT

2000.0

S O O

0. 4068371
3.5376816 AU
0.14812418
6. 65 years

ml =11.4 +5 log(Delta) + 15.0 log(r (t-30))
RhA.(ZOOO) Decl.

13
13
13
13
13

13
13
13
13
13

13
13
13
13
13

13
13
13
13
13

13
13
13
13
13

14
14
14
14
15

—_—

m °o
39.80 —02 45.
04.
14.
15.
06.

47.
19.
43.
01.
17.

25.
02.
31.
47.
49.

38.
14.
38.
08.
04.

08.
19.
34.
94.
17.

41.
07.
33.
98.
20.

40.
96.
06.
10.
07.

96.
35.
06.
26.
35.

34.
23.
02.
32.
94.

10.

45.
90.
94.
96.

9].
99.
92.
47.
40.

33.
25.
18.
12.
07.

05.
04.
05.
07.
12.

18.
26.
35.
45.
96.

08.
22.
36.
o1,
07.

23.
41.
99.
18.
38.

98.
18.
40.
01.
23.

45.
07.
29.
o1,
12.

33.

97 -03
97 -03
61 -03
10 -03

05 -02
98 —02
26 -01
24 -01
84 -00

94 +00
97 +01
81 +01
65 +01
98 +01

10 +01
15 +01
14 +00
98 -00
96 -01

14 -02
35 -03
29 -04
43 -05
67 -07

95 -08
18 -10
33 -11
36 -12
22 -14

89 -15
34 -16
93 -18
44 -19
00 -20

17 =20
88 -21
05 -22
98 -22
38 -22

33 -22
33 -22
26 -22
01 -21
45 -20

50 -20

—ON—=DN

—wWoHOoO o™ ~NoSoHwoH©o ONOOW ~Noooih

~OTA~A—=O ONPA~J©O

No ~NooHo1d oOOoOocwOW—

Delta

902
17
931
348
172

007
858
128
623
944

494
474
482
916
972

644
130
824
923
022

120
214
302
381
451

911
999
996
621
633

633
620
995
998
510

451
382
303
217
123

022
917
806
693
971

459

D RRRNNG KWWK WKWK WKW WKWK WNNRN NRRRR PRNNG WWWLw

- 86 -

ORI DR RN DROWEW WWK0W WWWWKw WHWWK  WLwWwe

r

. 844
. 810
. 176
141
. 106

671
. 635
. 098
. 962
. 524

. 487
. 449
411
312
333

. 294
. 254
215
175
134

094
053
013
972
931

891
850
810
169
129

689
650
611
973
935

499
463
427
394
361

329
299
211
244
220

197

Daily motion mil

m

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

.15
.33
.50
. 64
K]

.16
.12
.62
41
.29

.10
.10
.28
.46
. 62

.16
.89
.01
.12
.23

.32
A4
.50
.99
.67

)
. 82
.89
.96
.02

.07
12
.15
.18
.20

.20
.19
17
.14
.10

.05

62
90
36
21
04

-1.9 23.3
-1.0 23.1
-0.1 23.0
+0.9 22.8
+1.9 22.6
+2.8 22.4
+3.6 22.3
+4.2 22.1
+4.4 22.0
+4.3 21.8
+3.7 21.17
+2.8 21.6
+1.6 21.6
+0.3 21.5
-1.1 21.5
-2.4 21.5
-3.6 21.5
-4.7 21.5
-5.6 21.5
-6.4 21.5
-1.0 21.5
-1.6 21.5
-8.0 21.4
-8.3 21.4
-8.5 21.4
-8.6 21.3
-8.6 21.3
-8.5 21.2
-8.3 21.1
-8.0 21.0
-1.6 20.9
-1.0 20.8
-6.4 20.7
-5.7 20.6
-4.9 20.5
-4.0 20.3
-3.0 20.2
-2.0 20.1
-1.0 19.9
+0.1 19.7
+1.1 19.6
+2.1 19.4
+3.0 19.2
+3.8 19.1
+4.5 18.9
+5.0 18.7

00 00 LD L OO ONO©—=DN SHDOWAd PN CITO~JOow

—OoOONO o W—OON IO 00—

NN WWW NOOO A~
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Comet
Epoch

Peri.
Node

62P/Tsuchinshan

2010 July
2011 June
30. 02757
90. 42947

Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan. 9
Jan.
Jan.

Feb. 8
Feb.
Feb.
Mar.
Mar.

Mar.

Incl.

a

m1

22 06.50 -19 49.
87 -18 56.
82 -18 01.
-17 03.
98 -16 04.

-15 04.
24 -14 03.
60 -13 01.
-12 01.
-11 01.

15 =10 03.
08.
16.
2].
44,

06.
35.
12.
9].
93.

00.
18.
90.
35.
31.

36.
45.
93.
o1,
34.

96.
94.
31.
46.
43.

25.
93.
09.
14.
13 =02 11.

-00 00.
28 +02 16
15 +04 38.
82 +07 05.
53 +09 33.

92 +12 02.

22
22
22
22

22
23
23
23
23

23
23
00
00
00

00
00
00
00
01

01
01
01
01
01

01
00
00
00
00

00
00
00
00
00

00
00
00
00
00

01
01
01
01
02

02

m

14.
23.
33.
42.

93.
03.
13.
24.
34.

44,
54,
04.
14.
24,

33.
41.
49.
99.
01.

06.
09.
10.
10.
07.

02.
99.
46.
37.
2].

19.
12.
08.
07.
08.

12.
19.
2].
38.
o1.

05.
21.
38.
9].
18.

40.

9.71024
1. 3841351 AU

23.0

1T

30.17428 11

2000.0

S O O

6.2 +5 log(Delta) + 35.0 log(r(t-25))
RhA.(ZOOO) Decl.

21

01

01
41

96 -09
96 08
11 =07
10 -06

04 -06
43 -05
13 -05
98 -04
80 -04

36 -05
45 -05
80 -05
18 -06
41 -07

44 -08
42 -09
81 -10
31 -1
87 -12

47 -12
92 -12
82 -12
43 -11
80 -10

81 -09
25 -07
91 -06
61 -04

39

—O0C1I©OO W~NINOIOS OO —=wWw SH—=00O O [ NEJOE NSy ]

NS ODAON O WO ~NOOOON OoOH—=©O WO PROW

Delta

4. 961
. 022
. 064
087
089

070
030
970
890
192

675
942
394
233
060

878
688
494
297
099

906
118
940
376
230

106
. 006
. 934
. 891
. 875

. 885
915
. 962
.019
083

149
213
212
326
3N

408
436
454
464
466

461

SN NN WWWWE ARRRR ARAOICT IGO0

ORI D=

-87-

4.
4.
4.

—_

S PPN RN DRRNW WWR0WW WRWOWW  WWKWWew Wk S A

r

306
265
224
182
138

095
050
005
958
911

. 863
. 814
. 165

114

. 663

610

. 057
. 503
. 448

393

. 336

218
220

. 160

100

039
971
914
850
186

120
654
987
520
452

384
315
246
176
107

039

971
.903
. 838
UK

. 112

m

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

+1

+1
+1
+1
+1
+1

+1
+1

+0.
+0.
+0.

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

0. 5980846
3.4438470 AU
0.15421915
6. 39 years
Daily motion ml Elong.
84 +5.3 43.8
89 +5.5 35.9
94 +5.8 28.3
98 +5.9 21.0
.00 +6.0 14.2
.02 +6.1 8.7
.04  +6.1 7.8
.04  +6.1 12.4
.04 +6.0 18.6
.03 +5.8 25.3
.02 +5.5 32.2
.00 +5.2 39.1
97 +4.8 46.0
94 +4.3 53.0
89 +3.8 60. 1
84 +3.1 67.3
77 +2.3 14.7
68 +1.4 82.2
58 +0.4 89.9
46 -0.7 97.9
.31 -1.9 106. 3
14 3.2 115.0
.06 -4.4 124. 1
.28 5.6 133.6
.50 -6.5 143.5
.70 -7.0 153.3
.86 -6.8 . 161.9
.95 5.8 24.7 165.3
.94 -4.2 24.3 160.1
.84 -2.2 24.0 150.5
.65 +0.1 23.7 139.9
A1 42,4 23.4 1291
14 +4.4 23.1 118.8
.14 +6.3 22.8 109.0
.40 +7.9 22.4  99.9
.64 +9.2 22.1 91.3
.87 +10.4 21.8 83.3
.07 +11.4 21.4 759
.25 +12.3 21.0 69.0
.43 +13.1 20.6 62.6
.59 +13.7 20.2 56.6
.15 +14.2 19.7 51.0
.91 +14.6 19.2 45.9
.07 +14.8 18.7 41.2
.24 +14.9 18.2 36.9
.42 +14.6 17.7 33.0



Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 176P/LINEAR

Epoch = 2010 July 23.0 TT
T = 2011 July 2.30444 1T
Peri. = 35.85992

Node = 346.54081 2000.0

Incl. = 0.23771

a = 2.5754172 AU
H=151, G=0.15

RhA.(ZOOO) Decl. Delta r

m o s

18 03.49 -23 37.1 4.304 3. 351
18 18.66 -23 33.1 4.246 3.334
18 33.70 -23 23.8 4.173 3.316
18 48.49 -23 09.4 4.084 3.299
19 02.94 -22 50.4 3.981 3.281
19 16.93 -22 27.2 3.865 3.263
19 30.34 -22 00.7 3.738 3.244
19 43.07 -21 31.7 3.601 3.226
19 54.98 -21 01.2 3.455 3.208
20 05.94 -20 30.2 3.304 3.189
20 15.80 -19 60.0 3.148 3.170
20 24.40 -19 32.0 2.989 3.151
20 31.55 -19 07.4 2.832 3.133
20 37.06 -18 47.9 2.677 3.114
20 40.72 -18 34.6 2.529 3.095
20 42.36 -18 28.9 2.390 3.076
20 41.82 -18 31.3 2.265 3.057
20 39.06 -18 42.0 2.156 3.038
20 34.19 -19 00.0 2.068 3.019
20 27.55 -19 23.5 2.004 3.000
20 19.72 -19 49.8 1.966 2.981
20 11.49 -20 15.6 1.955 2.962
20 03.75 -20 38.2 1.972 2.944
19 57.35 -20 55.5 2.014 2.925
19 52.94 -21 06.5 2.079 2.907
19 50.88 -21 10.9 2.162 2.889
19 51.36 -21 08.5 2.259 2.871
19 54.31 -20 59.5 2.367 2.854
19 59.57 -20 43.9 2.481 2.836
20 06.91 -20 21.5 2.600 2.819
20 16.06 -19 52.2 2.719 2.803
20 26.77 -19 15.6  2.837 2.787
20 38.79 -18 31.5 2.951 2.771
20 51.88 -17 40.0 3.059 2.755
21 05.87 -16 40.9 3.161 2.740
21 20.58 -15 34.4 3.254 2.726
21 35.83 -14 20.8 3.338 2.712
21 51.54 -13 00.4 3.412 2.698
22 07.57 -11 33.8 3.476 2.685
22 23.84 -10 01.6 3.528 2.673
22 40.29 -08 24.5 3.569 2.661
22 56.86 -06 43.2 3.598 2.650
23 13.52 -04 58.7 3.615 2.640
23 30.23 -03 11.6 3.621 2.630
23 46.96 -01 23.0 3.616 2.621
00 03.70 +00 26.3 3.599 2.613

- 88 -

S O O

0.1936213
3.1938061 AU
0.17267969
5.71 years
motion V
+0.4 21.2
+0.9 21.3
+1.4 21.3
+1.9 21.4
+2.3 21.4
+2.6 21.4
+2.9 21.3
+3.1 21.3
+3.1 21.2
+3.0 21.1
+2.8 21.0
+2.5 20.9
+2.0 20.8
+1.3 20.6
+0.6 20.5
-0.2 20.3
-1.1 20.1
-1.8 19.9
-2.4 19.7
-2.6 19.4
-2.6 19.1
-2.3 19.2
-1.7 19.4
-1.1 19.6
-0.4 19.8
+0.2 19.9
+0.9 20.1
+1.6 20.2
+2.2 20.3
+2.9 20.4
+3.7 20.5
+4.4 20.6
+5.2 20.6
+5.9 20.7
+6.6 20.7
+7.4 20.7
+8.0 20.7
+8.7 20.7
+9.2 20.6
+9.7 20.6
+10 20.5
+10 20. 4
.3
.2
n

+
L
¢ COOSH
© o-uoi—
)
S

)
e
w

Elong.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet 123P/West-Hartley
Epoch = 2010 July 23.0

T

Peri.
Node
Incl.

a

m1

00
01
01
01
01

01
01
01
01
02

02
02
02
02
03

03
03
03
03
04

04
04
04
04
05

05
05
05
05
05

05
05
05
05
05

05
05
04
04
04

04
04
05
05
05

05

m °
98. 24 +00

01.
06.
11.
18.

26.
35.
44.
94.
04.

15.
2].
39.
o1,
03.

16.
29.
42.
99.
08.

21.
34.
46.
98.
09.

19.
28.
36.
42.
46.

47.
45.
41.
33.
23.

12.
01.
52,
46.
44,

45.
o1,
00.
12.
2].

44,

2011 July
102. 81692
46. 60017
15. 35681
2.1291813 AU

4.4948
2000.0

1T
o IT

S O O

0.4480748
3.8577353 AU
0.13007848
7.58 years

6.0 + 5 log(Delta) + 22.5 log(r (t-50))
RhA.(ZOOO) Decl.

46 +01
03 +02
19 +03
62 +04

40 +05
00 +06
33 +08
30 +09
84 +10

87 +11
34 +13
19 +14
38 +15
84 +16

93 +17
40 +19
39 +20
42 +21
44 +22

34 +23
03 +23
37 +24
22 +25
41 +26

11 +2]1
87 +28
61 +29
97 +30
37 +31

62 +32
97 +33
26 +34
62 +36
64 +37

47 +3]
62 +38
98 +38
99 +38
31 +38

96 +38
42 +38
36 +38
40 +38
17 +31

23 +3]

32

22.
19.
21.
28.

37.
90.
04.
19.
35.

o1,
07.

21,
34.
45.

94.
01.
05.
07.
05.

02.
96.
48.
39.
29.

20.
13.
08.
08.
12.

22.
36.
o1,
03.
05.

92.
23.
36.
38.
33.

25.
17.
09.
02.
93.

41.

— 100 — © A=W ~NN N~ CLWhNN O©—omo1©o O ~JdJw©o O©O©TIN O oovoIoy—

w ~NOC100— —

Delta

3. 931
4. 051
4.166
4.274
4.372

4.45]
4.52]
4. 581
4.618
638

640
624
990
938
470

386
286
172
045
906

156
997
430
25]
080

901
122
o4]
376
215

066
. 934
. 822
133
671

. 638
. 631
. 650
. 690
141

. 818
. 896
. 980
066
152

23]

SN NRNNN DWW WARRR RRARA A

—_

-89 .

r

4. 056
4.019
. 981
. 943
. 905

. 866
. 826
. 186
. 146
. 106

. 665
. 624
. 082
. 540
. 498

. 456
413
3170
321
. 283

. 240
. 196
. 152
. 108
064

021
971
933
889
846

803
161
119
677
636

996
996
918
480
444

409
376
344
313
285

. 258

Daily motion mil

m
+0.
+0.
+0.
+0.
+0.

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

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

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

32
46
98
68
18

86
93

.00
.05
.10

.15
.18
.22
.25
.21

.29
.30
.30
.30
.29

.21
.23
.18
.12
.03

92
11
60
38
13

.16
417
.16
.00
12

.09
.90
. 60
.23
.16

)
.89
.20
.48
v

.90

+5.1 23.1
+5.7 23.1
+6.2 23.0
+6.6 23.0
+1.0 23.0
+1.2 22.9
+1.4 22.9
+1.5 22.8
+1.6 2217
+1.6 22.6
+1.5 22.5
+1.4 224
+1.3 22.3
+1.1 22.2
+6.9 22.1
+6.7 21.9
+6.4 21.7
+6.1 21.6
+5.9 21.4
+5.6 21.2
+5.4 21.0
+5.2 20.8
+5.1 20.5
+5.0 20.3
+5.1 20.1
+5.3 19.8
+5.5 19.5
+6.0 19.2
+6.5 19.0
+1.0 18.7
+1.4 18.4
+1.5 18.1
+1.2 11.8
+6.2 17.6
+4.8 11.3
+3.0 17.1
+1.4 171.0
+0.2 16.9
-0.5 16.8
-0.8 16.7
-0.8 16.6
-0.7 16.6
-0.7 16.5
-0.9 16.5
-1.2 16.4
-1.8 16.3

Elong.
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~ DDA dON GO0 O N WO WN A~ [ XeorXorYe) ~Noooo— o



Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

69P/Taylor

= 2010 July
= 2011 July
343. 31438
104. 96359
22.05184

RhA.(ZOOO) Decl.

21
21
22
22
22

22
22
23
23
23

m
40.
o1,
02.
14.
26.

38.
90.
03.
15.
28.

.60 -18 26
1T =17 42,
13 -17 04.
.42 -16 32.
.16 =16 07.

.67 -15 b1.
.05 -15 45.
.15 -15 49.
.64 -16 06.
.54 -16 36.

.23 -17 20.
.49 -18 17
.07 -19 28.
.14 =20 51.
.31 =22 21.

.10 =23 53.
.03 -25 19.
.64 -26 33.
.16 =27 25.
.42 =27 49.

.32 -27 44.
.65 =27 08.
.02 -26 05.
.11 =24 40.
.81 -22 56.

.24 -20 58.
.81 -18 49.
.30 -16 33.
.49 -14 12
.16 =11 47.

.15 =09 21.

.29 -06 53.
.46 -04 27.

.26 +02 34.

o

13 -27 21.
08 -26 30.
90 -25 36.
28 -24 41.
33 -23 46.

99 -22 49.
96 -21 53.
41 -20 58.
87 -20 04.
28 -19 13.

ARAuO A~ C1I—=NOC1O [ecNeolF - N ar LN SO O©ooN Ol

9/ -02 03.
52 +00 17

o G110 O OO O N~ ANNR~O oH—= =000 O =000 —

23.0
17. 7111

2000.0

2.2724719 AU
9.4 +5 log(Delta) + 20.0 log(r (t-40))

Delta

4. 791
4.834
4. 860
4.867
4. 855

LW WWWNN PRNMNIRN PRIMNRN PPN PR WWWww whahhsds A
N
(3]
1)

1T
91T

r

4.04]
4.012
971
941
. 905

. 869
. 832
195
. 158
121

. 683
. 645
. 606
. 068
. 529

. 490
. 451
411
312
. 332

. 292
. 253
213
173
133

093
054
014
975
936

898
859
822
184
148

112
677
642
609
576

945
915
486
458
433

. 408

S O O

0.4153673
3.8870077 AU
0.12861185
71.66 years

Daily motion

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1

+1

m

.10
.14
.18
.21
.23

.24
.24
.25
.24
.23

.22
.20
+1.
+1.
+1.

17
13
09

.04
+0.
+0.
+0.
+0.

+0.
. 36
17
.04
.26

417
. 64
)
)
v

Y
. 36
13
.11
. 34

. 56
)
.92
.07
.20

.31
.42
.01
.60
.67

.15

97
89
19
67

93

+b.
+b.
+b.
+b.
+b.

+b.
+b.
+b.
+b.
+4.

+4.
+3.
+3.
+2.

+1.

-4,

5
8
8
2
5
5
0
8

2
0
2
3
2
5
3
5

6
6
6
6
6
6
6
4
8
8
1

5

4

1
3
9

4
1
4
i
4
1
1

6
1
1
6
1
1

m1

25.0

24.
24,
24.
24.
24,

24.

24.
23.
23.

23.
23.

22.
22.

22.
22.
22.
21.
21.

21.

21.
20.
20.

20.
20.

20.
20.

20.
20.
20.
20.
20.

20.
20.
20.
20.

19.

© O—==NN WWhph~,Oo IO~ O —=N A~ SO ON ~N©Oo—=wo ~NoOoO—=Ww PAPOJ0O©

Elong.

36.
29.

18.
14.

13.
15.
20.
26.
32.

38.

o1,
97.
64.

10.
11.

91.
98.

106.
114.
121.
129.
136.

142.
146.
148.
145.
140.

133.
125.
117.
109.
102.

94.
817.
80.
13.
67.

61.
49.

44,
39.
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w
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Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Comet

Epoch

T

Peri.
Node
Incl.

a

D/1952 B1 (Harrington-Wilson)
= 2010 July 23.0

2000.0

1T

2011 July 29.85410 TT
0. 65982
118.57518
14. 41342
1.2776676 AU

ml =15.1 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.
93 -20 44 0

21
21
21
22
22

22
22
22
22
23

23
23
23
23
23

23
00
00
00
00

00
00
00
00
00

00
23
23
23
23

23
23
23
23
23

23
23
23
00
00

00
00
01
01
01

01

m

31.
41.
90.
00.
10.

21.
31.
41.
92.
02.

12.
22.
31.
40.
49.

96.
03.
09.
14.
18.

20.
20.
18.
14.
08.

01.
92.
43.
34.
26.

21.
18.
17.
19.
23.

30.
38.
49.
00.
14.

28.
44
01.
19.
39.

99.

10 -20
11 -19
66 -18
84 17

17 -16
98 -16
99 -15
33 -14
94 -13

99 -12
28 -12
66 -11
61 -11
01 -10

16 -10
11 -10
12 -10
99 -10
13 -11

09 -1
29 -12
91 -13
66 -15
81 -16

19 -18
37 -19
09 -20
25 -21
12 -22

16 -22
00 -21
42 -21
39 -20
14 -19

29 -17
80 -16
05 -14
87 -13
11 =11

66 -09
45 -07
43 -04
61 -02
02 -00

10 +02

02.
17.
31.
43.

94.
05.
16.
28.
42.

98.
17.
41.
10.
46.

29.
22.
24.
39.
07.

48.
44,
54,
15.
43.

13.
37.
46.
37.
05.

10.
93.
16.
24.
17.

99.
30.
92.
06.
12.

12.
06.
94.
38.
18.

03.

ORI ~NoooOoN
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Delta

058
108
138
147
134

100
045
970
874
161

630
484
325
153
973

185
992
398
205
017

837
670
918
388
281

202
151
130
135
164

211
272
342
416
490

960
625
680
126
162

185
197
198
181
167

138

N PPN PRNMNN PRNMNRN PN RPN WWWWww WaRkhE AR 10

.91 -

4.
4.
4.
4.

—_

SRR RN RPN DORWE WWOKRKWE WROWKw  WWWWew wWahES A

r

298
264
229
194
157

120
082
043
003
962

. 920
871
. 833
. 189
143

. 697
. 649
. 601
. b1
. 501

. 449
397
. 343
. 289
. 233

AT
119
. 060

000
940

878
815
151
686
620

993
485
416
341
271

206
135

. 063
991
.920

. 849

e = 0.5946126
a= 3.1517201 AU
n= 0.17614999

P = 5.60 years
Variation m1
for T=+1 day

-0.25 -0.3 25.0
-0.25 -0.4 24.9
-0.26 -0.4 24.9
-0.26 -0.5 24.9
-0.27 -0.6 24.8
-0.28 -0.7 24.8
-0.29 -0.8 24.7
-0.30 -0.9 24.6
-0.31 -1.0 24.6
-0.32 -1.1 24.5
-0.34 -1.3 24.4
-0.35 -1.4 24.2
-0.37 -1.5 24.1
-0.40 -1.7 24.0
-0.42 -1.8 23.8
-0.45 -2.0 23.7
-0.48 -2.2 23.5
-0.52 -2.4 23.3
-0.56 -2.6 23.1
-0.60 -2.7 22.9
-0.65 -2.9 22.7
-0.70 -3.0 22.5
-0.74 3.1 22.3
-0.79 -3.1 22.2
-0.83 -3.0 22.0
-0.85 -2.7 21.8
-0.86 -2.4 21.7
-0.84 -2.0 21.6
-0.82 -1.6 21.5
-0.78 -1.2 21.5
-0.73 -1.0 21.4
-0.69 -0.9 21.4
-0.65 -0.9 21.3
-0.62 -1.0 21.3
-0.60 -1.2 21.3
-0.59 -1.5 21.2
-0.59 -1.8 21.1
-0.59 -2.1 21.1
-0.61 -2.5 21.0
-0.63 -3.0 20.9
-0.65 -3.4 20.8
-0.68 -3.9 20.6
-0.73 4.5 20.5
-0.77 -5.0 20.3
-0.83 -5.5 20.1
-0.90 -6.1 20.0

Mot. /PA  Elong.

13.6/ 72 35.7
14.3/ 712 21.9
14.8/ 72 20.4
15.3/ 72 13.3
15.6/ 72 1.4
15.8/ 72 6.9
15.8/ 72 12.3
15.7/ 73 19.0
15.6/ 73 26.0
15.3/ 74 33.2
14.8/ 74 40.3
14.2/ 76  41.5
13.5/ 71 54.8
12.6/ 719 62.2
11.5/ 82 69.7
10.3/ 86 77.3
8.9/ 92 851
7.3/102  93.2
5.9/118 101.6
5.1/145 110.2
5.6/177 119.3
7.4/200 128.6
9.8/214 138.3
12.2/223 147.9
14.1/230 156.8
15.0/236 162.6
14.8/241 161.3
13.4/247 153.8
10.9/255 144.0
7.7/266 133.6
4.7/291 123.2
3.7/347 113.3
5.9/ 28 103.8
9.1/ 43 94.9
12.2/ 50 86.4
15.1/ 54 78.5
17.8/ 57 71.0
20.2/ 59 64.0
22.5/ 60 57.4
24.6/ 61 51.1
26.6/ 62 45.3
28.5/ 63 39.9
30.4/ 64 34.8
32.3/ 64 30.1
34.1/ 65 25.8
36.0/ 66 21.9



Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 27P/Crommelin [Orbit 2]

Epoch = 2010 July 23.0 1T

T = 2011 Aug. 3.83217 TT

Peri. = 195. 98881 e = 0.9185946

Node = 250.65856 2000.0 a= 9.1828941 AU

Incl. = 28.95942 n= 0.03541887

q = 0.7475368 AU P = 27 83 years

ml = 10.4 + 5 log(Delta) + 15.0 log(r (t-10)) (r<2.8AU)

H =150, G=0.15 (r>2. 8AU)

R.A. (2000) Decl. Delta r Variation Mag. Mot. /PA

h m o for T=+1 day , o
19 30.62 -02 59.6 7.182 6.276 -0.09 -0.6 23.6 9.8/ 80
19 37.04 -02 42.5 7.127 6.204 -0.09 -0.6 23.5 10.0/ 77
19 43.56 -02 20.2 7.049 6.131 -0.10 -0.7 23.5 10.1/ 74
19 50.07 -01 52.9 6.947 6.058 -0.11 -0.7 23.5 10.1/ 11
19 56.49 -01 20.6 6.823 5.984 -0.12 -0.7 23.5 10.0/ 68
20 02.70 -00 43.6 6.678 5.910 -0.13 -0.8 23.4 9.8/ 65
20 08.60 -00 02.3 6.513 5.835 -0.14 -0.9 23.4 9.4/ 61
20 14.09 +00 43.1 6.330 5.759 -0.15 -0.9 23.4 8.9/ 57
20 19.06 +01 32.1 6.132 5.683 -0.16 -1.0 23.3 8.3/ 51
20 23.40 +02 24.1 5.922 5.606 -0.17 -1.1 23.2 7.7/ 45
20 26.99 +03 18.6 5.703 5.528 -0.18 -1.2 23.1 6.9/ 36
20 29.71 +04 14.8 5.478 5.450 -0.19 -1.3 23.0 6.3/ 24
20 31.43 +05 11.9 5.250 5.371 -0.21 -1.5 22.9 5.7/ 9
20 32.05 +06 08.6 5.023 5.291 -0.22 -1.6 22.8 5.6/351
20 31.44 +07 03.7 4.802 5.210 -0.23 -1.8 22.7 5.9/331
20 29.54 +07 55.5 4.590 5.128 -0.24 -2.0 22.5 6.7/314
20 26.28 +08 42.2 4.392 5046 -0.24 -2.2 22.4 7.9/300
20 21.69 +09 21.6 4.211 4.963 -0.25 -2.3 22.2 9.1/289
20 15.86 +09 51.6 4.050 4.879 -0.25 -2.5 22.0 10.3/281
20 08.99 +10 10.3 3.914 4.794 -0.24 -2.7 21.9 11.3/273
20 01.38 +10 16.0 3.805 4.708 -0.23 -2.8 21.8 11.8/266
19 53.43 +10 08.1 3.723 4.622 -0.21 -2.9 21.7 11.8/260
19 45.59 +09 46.8 3.668 4.534 -0.20 -2.9 21.6 11.2/253
19 38.35 +09 13.5 3.640 4.445 -0.18 -2.9 21.6 10.2/245
19 32.11 +08 30.5 3.635 4.356 -0.16 -2.8 21.7 8.8/236
19 27.23 +07 40.7 3.650 4.265 -0.14 -2.6 21.7 7.2/223
19 23.94 +06 47.3 3.681 4.173 -0.13 -2.5 21.7 5.9/203
19 22.37 +05 53.2 3.723 4.081 -0.12 -2.3 21.7 5.2/171
19 22.55 +05 01.1 3.771 3.986 -0.12 -2.1 21.7 5.6/149
19 24.48 +04 13.4 3.821 3.891 -0.12 -2.0 21.7 6.8/128
19 28.04 +03 31.6 3.869 3.795 -0.12 -1.8 21.7 8.4/114
19 33.16 +02 57.3 3.910 3.697 -0.13 -1.7 21.6 10.1/105
19 39.70 +02 31.5 3.942 3.598 -0.15 -1.6 21.6 11.9/ 98
19 47.55 +02 15.0 3.963 3.498 -0.17 -1.5 21.5 13.6/ 93
19 56.59 +02 08.5 3.969 3.396 -0.19 -1.5 21.4 15.2/ 88
20 06.71 +02 12.4 3.959 3.292 -0.22 -1.4 21.3 16.7/ 85
20 17.81 +02 27.1 3.932 3.188 -0.25 -1.5 21.2 18.2/ 82
20 29.83 +02 53.0 3.888 3.081 -0.29 -1.5 21.0 19.6/ 79
20 42.68 +03 30.2 3.826 2.973 -0.33 -1.6 20.9 21.0/ 76
20 56.34 +04 19.0 3.747 2.863 -0.38 -1.7 20.7 22.4/ 74
21 10.80 +05 19.7 3.651 2.751 -0.43 -1.9 20.1 23.9/ 72
21 26.04 +06 32.5 3.539 2.638 -0.50 -2.1 19.7 25.4/ 70
21 42.12 +07 57.5 3.413 2.522 -0.58 -2.3 19.4 27.0/ 69
21 59.13 +09 35.0 3.274 2.405 -0.67 -2.6 19.0 28.8/ 67
22 17.19 +11 25.1 3.124 2.285 -0.77 -2.9 18.6 30.8/ 66
22 36.50 +13 27.9 2.966 2.163 -0.90 -3.2 18.1 33.1/ 65

.99

Elong.

21.
18.
19.
23.
29.

36.
43.
o1,
99.
66.

15.
83.
91.
99.
108.

116.
125.
133.
140.
146.

149.
149.
144.
138.
130.

121.
112.
103.
95.
86.

18.
10.
62.
99.
48.

41.
35.
30.
26.
22.

20.
20.
22.
24.
2].

30.
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 27P/Crommelin [Orbit 1]

Epoch = 2010 July 23.0 1T

T = 2011 Aug. 3.84136 TT

Peri. = 195.99019 e = 0.9185941

Node = 250.65811 2000.0 a= 9.1828988 AU

Incl. = 28.95927 n= 0.03541884

q = 0.7475426 AU P = 27 83 years

ml = 10.4 + 5 log(Delta) + 15.0 log(r (t-10)) (r<2.8AU)

H =150, G=0.15 (r>2. 8AU)

R.A. (2000) Decl. Delta r Variation Mag. Mot. /PA

h m o for T=+1 day , o
19 30.62 -02 59.6 7.182 6.276 -0.09 -0.6 23.6 9.8/ 80
19 37.04 -02 42.5 7.127 6.204 -0.09 -0.6 23.5 10.0/ 77
19 43.56 -02 20.2 7.049 6.131 -0.10 -0.7 23.5 10.1/ 74
19 50.08 -01 52.8 6.948 6.058 -0.11 -0.7 23.5 10.1/ 11
19 56.49 -01 20.6 6.823 5.984 -0.12 -0.7 23.5 10.0/ 68
20 02.70 -00 43.6 6.678 5.910 -0.13 -0.8 23.4 9.8/ 65
20 08.60 -00 02.3 6.513 5.835 -0.14 -0.9 23.4 9.4/ 61
20 14.10 +00 43.1 6.330 5.759 -0.15 -0.9 23.4 8.9/ 57
20 19.07 +01 32.1 6.132 5.683 -0.16 -1.0 23.3 8.3/ 51
20 23.40 +02 24.1 5.922 5.606 -0.17 -1.1 23.2 7.7/ 45
20 26.99 +03 18.6 5.703 5.528 -0.18 -1.2 23.1 6.9/ 36
20 29.71 +04 14.9 5.478 5.450 -0.19 -1.3 23.0 6.3/ 24
20 31.43 +05 11.9 5.250 5.371 -0.21 -1.5 22.9 5.7/ 9
20 32.05 +06 08.6 5.023 5.291 -0.22 -1.6 22.8 5.6/351
20 31.44 +07 03.7 4.802 5.210 -0.23 -1.8 22.7 5.9/331
20 29.54 +07 55.5 4.590 5.129 -0.24 -2.0 22.5 6.7/314
20 26.28 +08 42.2 4.392 5046 -0.24 -2.2 22.4 7.9/300
20 21.69 +09 21.6 4.211 4.963 -0.25 -2.3 22.2 9.1/289
20 15.86 +09 51.7 4.050 4.879 -0.25 -2.5 22.0 10.3/281
20 08.99 +10 10.3 3.914 4.794 -0.24 -2.7 21.9 11.2/273
20 01.38 +10 16.0 3.805 4.708 -0.23 -2.8 21.8 11.8/266
19 53.43 +10 08.1 3.723 4.622 -0.21 -2.9 21.7 11.8/260
19 45.60 +09 46.8 3.668 4.534 -0.20 -2.9 21.6 11.2/253
19 38.35 +09 13.5 3.640 4.446 -0.18 -2.9 21.6 10.2/245
19 32.12 +08 30.5 3.635 4.356 -0.16 -2.8 21.7 8.8/236
19 27.23 +07 40.7 3.650 4.265 -0.14 -2.6 21.7 7.2/223
19 23.94 +06 47.3 3.681 4.173 -0.13 -2.5 21.7 5.9/203
19 22.37 +05 53.2 3.723 4.081 -0.12 -2.3 21.7 5.2/171
19 22.56 +05 01.2 3.771 3.987 -0.12 -2.1 21.7 5.6/149
19 24.48 +04 13.4 3.821 3.891 -0.12 -2.0 21.7 6.8/128
19 28.05 +03 31.6 3.869 3.795 -0.12 -1.8 21.7 8.4/114
19 33.16 +02 57.3 3.910 3.697 -0.13 -1.7 21.6 10.1/105
19 39.71 +02 31.5 3.943 3.598 -0.15 -1.6 21.6 11.9/ 98
19 47.55 +02 15.0 3.963 3.498 -0.17 -1.5 21.5 13.6/ 93
19 56.59 +02 08.5 3.969 3.396 -0.19 -1.5 21.4 15.2/ 88
20 06.71 +02 12.4 3.959 3.292 -0.22 -1.4 21.3 16.7/ 85
20 17.81 +02 27.1 3.932 3.188 -0.25 -1.5 21.2 18.2/ 82
20 29.83 +02 53.0 3.888 3.081 -0.29 -1.5 21.0 19.6/ 79
20 42.68 +03 30.2 3.826 2.973 -0.33 -1.6 20.9 21.0/ 76
20 56.34 +04 19.0 3.747 2.863 -0.38 -1.7 20.7 22.4/ 74
21 10.79 +05 19.7 3.651 2.751 -0.43 -1.9 20.1 23.9/ 72
21 26.04 +06 32.5 3.539 2.638 -0.50 -2.1 19.7 25.4/ 70
21 42.12 +07 57.5 3.413 2.522 -0.58 -2.3 19.4 27.0/ 69
21 59.13 +09 35.0 3.274 2.405 -0.67 -2.6 19.0 28.8/ 67
22 17.18 +11 25.1 3.125 2.285 -0.77 -2.9 18.6 30.8/ 66
22 36.49 +13 27.9 2.966 2.164 -0.90 -3.2 18.1 33.1/ 65
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Elong.

21.
18.
19.
23.
29.

36.
43.
o1,
99.
66.

15.
83.
91.
99.
108.

116.
125.
133.
140.
146.

149.
149.
144.
138.
130.

121.
112.
103.
95.
86.

18.
10.
62.
99.
48.

41.
35.
30.
26.
22.

20.
20.
22.
24.
2].

30.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

m

97P/Metcal f-Brewington

= 2010 July 23.0
21.97871 11

= 2011 Aug.
228. 50307
185. 22218
17. 88594
2.5924675 AU

2000.0

1T

S O O

7.2 +5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.

20 01.83 -07
20 12.15 -06

20
20
20

20
21
21
21
21

21
21
21
22
22

22
22
22
22
22

22
22
22
22
21

21
21
21
21
21

21
21
21
22
22

22
22
22
23
23

23
23
00
00
00

00

22.
33.
43.

94.
04.
14.
24.
33.

42.
90.
98.
05.
10.

15.
19.
21.
22.
21.

18.
15.
10.
04.
98.

53,
48.
45.
43.
44.

46.
90.
97.
04.
13.

24.
35.
48.
01.
15.

30.
45.
00.
16.
32.

49.

65 -06
24 -05
84 -05

35 -04
69 -03
19 -03
95 -02
89 -01

13 -00
97 +00
50 +01
22 +01
99 +02

69 +03
18 +04
33 +04
04 +04
22 +04

88 +04
14 +04
25 +03
99 +02
10 +01

15 +00
91 -00
28 02
17 -03
20 -04

60 -05
91 -05
02 -06
14 -06
91 -06

34 -05
86 -05
32 -05
99 -04
95 -03

12 -02
19 -01
12 -00
66 +00
95 +01

96 +03

13.
94.
29.
98.
23.

42.
98.
11.
21.
29.

36.
16.
08.
98.
45.

28.
03.
31.
49.
94.

46.
22.
43.
49.
43.

29.
48.
04.
14.
14.

03.
40.
03.
14.
12.

99.
35.
01.
19.
29.

33.
31.
25.
42.
93.

04.
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Delta

385
384
364
324
265

187
092
979
850
108

954
389
216
037
895

672
491
315
149
995

858
141
647
980
941

930
o4]
988
650
130

822
922
028
134
239

339
432
917
992
656

108
149
116
192
195

186
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.94 -

4.
4.
4.
4.
4.

4.
4.
4.
4.
4.

4.
4.
4.
973
. 933

. 892
. 852
. 811
110
. 130

. 689
. 649
. 608
. 068
. 021

. 487
. 448
. 408
. 369
. 330

291
. 253
215
1178
141

105

r

48]
4438
410
371
332

293
253
214
174
134

094
054
014

070
035
001
968

936
905
875
846
818

. 192

Daily

+1
+1
+1
+1
+1

+1
+1

m

.03
.05
.06
.06
.05

.03
.01
+0.
+0.
+0.

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

+0.
.21
.07
.08
.23

.37
.49
Y
.99
. 56

.46
.32
.15
.04
.24

43
.61
.y
.92
.04

)
.25
.33
.40
.46

.01
)
.99
.63
. 66

.69

98
93
88

82
15
67
98
47

35

0.4598236
4.7992981 AU
0.09374271
10. 51 years
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o

m1

23.
23.

23.
23.

23.
23.
23.
23.
22.

22.

22.
22.
22.

21.
21.

21.
21.

20.
20.
20.
20.
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SS
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Elong.

21.
16.

13.
17.

22.
29.
35.
42.
49.

97.

1.
19.
817.

94.
103.
111.
120.
129.

139.
149.
158.
165.
165.

158.
149.
139.
129.
119.

109.
100.

83.
15.

67.
60.
93.
46.
39.

33.

21.
15.

~ ©
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

228P/LINEAR

= 2010 July
2011 Aug.
114. 86297
31.06868

7.91559

[ee]

RhA.(ZOOO) Decl.

m

02 42.20 +19 55
02 42.40 +19 57.

02

44,

38 +20 06.

02 48.02 +20 22.

02

02
03
03
03
03

03
04
04
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
07
06
07
07

07

93.

99.
07.
16.
26.
36.

48.
00.
12.
25.
38.

92.
06.
20.
34.
48.

01.
15.
28.
41.
93.

04.
15.
25.
33.
40.

45.
48.
90.
49.
46.

41.
34.
26.
18.
11.

05.
01.
99.
00.
02.

07.

19 +20 44.

14 +21 12.
o1 +21 43.
36 +22 17
17 +22 54.
80 +23 32.

15 +24 10.
13 +24 4].
64 +25 23.
60 +25 58.
92 +26 29.

92 +26 58.
32 +21 23.
25 +21] 45.
21 +28 04.
13 +28 18.

1
1
9
8
8
0
4
9
6
4
4
8
9
0
6
2
1
6
0
9
90 +28 30.4
43 +28 38.7
63 +28 44.4
36 +28 48.0
52 +28 50.2
97 +28 51.8
94 +28 53.8
08 +28 57.2
3
0
4
2
4
4
6
2
9
2
6
9
3
4
0
0
5
3

41 +29 03.
30 +29 13.

96 +29 27.
95 +29 4].
29 +30 12.
44 +30 42.
37 +31 15.

26 +31 49.
90 +32 19.
69 +32 44.
68 +32 59.
31 +33 04.

33 +33 00.
31 +32 4].
93 +32 28.
09 +32 04.
89 +31 36.

14 +31 06.

23.0
24. 3197

2000.0

3.4303194 AU
.2 +5 log(Delta) + 15.0 log(r)

Delta

435
998
691
828
965

100
229
349
458
999

637
105
157
193
812

815
800
110
123
660

983
491
385
268
139

001
855
103
948
392

238
091
954
832
128

647
994
969
974
608

669
153
855
973
100

233

W LN PPN PPN WW WWWwk bbb A BAAEBESE BAEBEREE WWLWWWL

-95.

1T
8 1T

r

4.028
4.013
. 998
. 983
.967

. 952
937
. 923
.908
. 893

. 8178
. 863
. 849
. 834
. 820

. 806
. 192
118
. 164
. 150

. 136
123
. 110
. 697
. 684

671
. 659
. 647
. 635
. 623

. 612
. 601
990
019
. 569

. 559
. 549
. 940
. 931
. 922

014
. 506
. 498
. 491
. 484

. 4178

w WwWwwww WwWwwww WwWwwww WwWwwww WwWwwww WwWwwww WWwwWwww WwWwwww www

S O O

0.17
4.16
0.11
8. 50

65916
60000 AU

991114

years

Daily motion

m

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

+0.
+0.
+0.
.06
.14

.20
.25
+1.
+1.
+1.

+1
+1

+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1

02
20
36
92
65

18
89
98

30
33
36

.38
.39
.40
.39
.38

.35
.32
.21
.22
.14

.06
+0.
+0.
+0.
+0.

.34
13
.08
31
.01

. 68
.18
. 80
.14
. 60

.40
.18
.06
.28
.48

.67

95
83
69
93

+0.
+0.
+1.
+2.
+2.

+3.
+3.
+3.
+3.
+3.

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

+2.
+2.
+1.
+1.
+1.

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

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

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

+3.
+2.

+1.

~NNOoOOON

— C1ooN O ON RO OO ~NOT—
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1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

45P /Honda-Mrkos—Pa jdusakova

= 2010 July 23.0
= 2011 Sept. 28.80779 TT

326. 15289
89. 08592
4.25629
0.5301497 AU

2000.0

1T

S O O

ml =13.8 + 5 log(Delta) + 17.5 log(r (t-5))
RhA.(ZOOO) Decl.

m

16 43.08 -20 49’

16
16
1

—_—

—_— ) —d —_— )tk —_— )t ) —d _—— ol — —_— ek —_— ek el kel

— — — — —
oo Co 00 00 00 I ~NJdJIooo [orNerNerNarNap) [orNerNeorNorNap) [orNeorNeorNorNap] (o N LN | N ~

90.
9].
03.
09.

14.
18.
20.
21.
21.

18.
15.
09.
02.
94.

45.
36.
2].
19.
12.

07.
04.
02.
02.
04.

07.
12.
18.
25.
34.

43.
93.
03.
15.
2].

39.
92.
05.
18.
32.

46.
99.
13.
2].
40.

93.

99 21
96 -21
96 -21
62 -21

37 -21
05 -21
90 -21
94 -21
04 -21

89 -21
04 -21
99 21
9/ -21
40 -20

49 -20
34 -20
94 -20
98 -20
90 -19

18 -19
38 -19
15 -19
86 -19
63 -19

93 -20
65 -20
65 -20
81 -21
02 -21

16 -21
15 =22
81 -22
24 -22
18 -22

61 -23
43 -23
99 -23
99 -23
97 -23

25 -23
96 -22
65 -22
24 -22
67 -21

89 -21

02.
13.
22.
28.

33.
35.
36.
36.
34.

31.
26.
19.
10.
98.

45.
30.
15.
01.
49.

41.
37.
38.
43.
93.

06.
23.
42.
03.
24,

45.
05.
24.
41.
99.

05.
13.
16.
15.
10.

01.
47.
30.
09.
45.

18.

SOOI

AR WOo OO P~,OOW NOOCIo1© Aroowoo [coXor BN eookd)] COCO—=OO HLWwoooo—

OoONW~I—

—_

Delta

888
163
618
456
280

092
897
698
500
308

125
959
. 813
691
999

93]/
908
910
941
998

675
167
870
979
4.087

4.192
4. 289
4.375
4. 448
4.504

4. 542
4. 561
4. 559
4.535
4. 489

4.422
4.332
4.222
4.092
3. 943

3. 1771
3.595
3. 400
3.193
2.971

2.1753

WWWW WRWWEL WWWWA ARRRO TOICIOIO

-96 -

NNRRINGW OWWOW WWWEW WWWAR ARRAR ARRAR ARDRAR ARRRR ARG

r

074

. 046

017
987
957

925
892
858
824
188

151
113
674
634
993

951
508
463
418
3N

323
274
223
172
118

064
008

. 951

893

. 832

1

. 108
. 643
.oT71

509

. 439

367
294

219

141

062
980
896
810
121

630

Daily motion
m

+0.75 1.

+0.70 1.

+0.64 -0.

+0.57 -0.

+0.48 -0.

+0.37 -0.
+0.24  -0.
+0.10 0.
-0.05 +0.
-0.21 +0.

-0.38 +0.
-0.55 +0.
-0.70 +0.
-0.82 +1.
-0.89 +1.

-0.91  +1.
-0.88  +1.
-0.80 +1.
-0.67 +1.
-0.51 +0.

-0.34 +0.
-0.16 -0.
+0.01  -0.
+0.18  -1.
+0.33 -1.

+0.47  -1.
+0.60 -1.
+0.72 -2
+0.82 -2.
+0.91 -2

+1.00 -2
+1.07  -1.
+1.14 -1,
+1.19  -1.
+1.24  -1.

+1.28 0.
+1.32 0.
+1.34 +0.
+1.36 +0.
+1.37 +0.

+1.37 +1.
+1.37 +1.
+1.36 +2.
+1.34  +2.
+1.32  +2.

+1.29 +2.

—— OO ~hOOCOI— A~ ON B~ CIOT W—O©~JOo WNO—= W OO —W

— OO

© ~Nh—=dow O©OoO1T— W~

0.8244976
3.0207546 AU
0.18772880
5. 25 years

m1

25.0
24. 6
24.3
23.9

23.5

Elong.

—_
w
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1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet

Epoch

Peri.
Node
Incl.

a

m1

14
14
14
14
14

14
14
14
14
14

14
14
14
13
13

13
13
13
13
13

13
13
14
14
14

14
14
14
15
15

—_ —_ e
O © 00 00 OO NN [opXep)

—_
©

m
08.
15.
21.
25.
28.

30.
30.
28.
24.
19.

13.
06.
00.
93.
47.

43.
41.
40.
41.
43.

47.
93.
00.
08.
17.

2].
38.
90.
03.
16.

31.
45.
00.
16.
32.

49.
05.
22.
39.
96.

13.
30.
46.
02.
17.

32.

48P/Johnson
= 2010 July

= 2011 Sept.

207.87574
= 117. 28030
13. 66063

23.0
29.0838

2000.0

2.3017942 AU

1T
117

S O O

0.3678060
3.6409621 AU
0.14186649
6. 95 years

5.4 + 5 log(Delta) + 22.5 log(r (t-100))
RhA.(ZOOO) Decl.

12 +00 42.
45 +00 38.
15 +00 44.
66 +01 00.
19 +01 25.

37 +01 59.
28 +02 42.
47 +03 32.
97 +04 25.
98 +05 19.

82 +06 09.
97 +06 51.
00 +07 21.
48 +07 38.
93 +07 38.

14 +07 24.
17 +06 56.
33 +06 15.
23 +05 23.
80 +04 23.

94 +03 16
52 +02 04.
42 +00 47.
93 -00 31.
11 -01 52.

89 -03 13.
98 -04 35.
90 -05 55.
98 -07 13.
98 -08 29.

02 -09 41.
66 -10 49.
85 -11 52.
90 -12 49.
98 -13 40.

01 -14 24.
10 =15 01.
99 -15 31.
9/ -15 53.
96 -16 08.

46 -16 15.
14 -16 16
91 -16 11.
45 -16 00.
82 -15 46.

90 -15

— RO N— OO

Wd—= NCILWwdIo® Wh—=wWh SHOo0O RN O Wh~JI— O SO~ OCOoOoON—

N
©
~

Delta

4. 251
4.075
. 897
119
946

381
230
095
982
894

832
800
195
817
863

929
011
105
206
311

416
919
618
109
192

865
926
975
.010
. 031

4.039
4.031
.009
973
923

858
181
691
989
478

356
226
089
947
800

651

ARLWE WWWWW WRWVWN NRRNRN PRWOWE WWw

D PNWWL WWWwL  Wwa

-97 -

r

4.092
4.064
4.035
4.006
971

. 948
.918
. 887
. 857
. 825

. 194
. 162
. 130
. 698
. 665

. 632
. 098
. 565
. 531
. 497

. 462
. 428
. 393
. 358
. 322

. 281
. 252
. 216
. 180
145

109
073
. 038
002
967

932
897
863
829
195

162
129
697
666
635

. 605

Daily motion mil

m

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

.01
.18
.35
.50
. 62

.69
.10
. 65
.56
.42

.26
.08
.09
.26
A4

. 56
.69
.81
.92
.02

11
.19
.21
.34
.40

.46
.92
Y
.61
. 64

.67
.69
.10
.10
.69

.67
. 64
.99
. 94
41

.38

67
o/
45
31
16

-0.4 22.9
+0.6 22.8
+1.5 22.6
+2.5 22.5
+3.5 22.3
+4.3 22.1
+4.9 22.0
+5.3 21.8
+5.4 21.17
+5.0 21.5
+4.2 21.4
+3.0 21.3
+1.6 21.3
+0.1 21.2
-1.4 21.2
-2.8 21.2
-4.1 21.1
-5.1 21.1
-6.0 21.1
6.7 21.1
-1.2 21.1
-1.6 21.1
-1.9 21.1
-8.1 21.0
-8.2 21.0
-8.1 20.9
-8.0 20.9
-1.8 20.8
-1.6 20.7
-1.2 20.7
-6.8 20.6
-6.3 20.5
-5.7 20.4
-5.1 20.2
-4.4 20.1
-3.7 20.0
-3.0 19.8
2.2 19.17
-1.5 19.5
-0.7 19.3
-0.1 19.1
+0.5 18.9
+1.0 18.7
+1.4 18.5
+1.7 18.3
+1.8 18.0

[SaRi=F - o] ~ArOOoSDOCW O©CoO M~
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2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

6. 8303
2000.0

Comet 115P/Maury

Epoch = 2010 July 23.0
T = 2011 Oct.

Peri. = 120.03036

Node = 176.60482

Incl. = 11.70614

q =

2.0351394 AU

1T
4 1T

S O O

0.5213723
4.2520299 AU
0. 11241121
8. 71 years

ml =12.0 + 5 log(Delta) + 12.5 log(r (t-30))

R.A. (

h m
48.
49.
48.
46.
42.

37.
32.
26.
20.
14.

09.
05.
03.
03.
03.

06.
09.
14.
20.
28.

36.
44,
94.
04.
15.

26.
38.
90.
03.
15.

13 29.
13 42.
13 56.
14 10.
14 24.

14 38.
14 52.
15 06.
15 20.
15 33.

15 46.
15 58.
16 09.
16 19.
16 27.

16 34.

—_— )t ) —d —_—— —_— ek —_— ek el kel
_—— ol — —_— ek —_— ek el kel

— — — — —
wWwwhdN N NN———

2000) Decl.

99 -01 17
19 -01 15.
39 -01 02.
20 -00 40.
66 -00 07.

95 +00 34.
35 +01 24.
26 +02 17
13 +03 12.
44 +04 04

61 +04 51.
97 +05 30.
15 +06 00.
04 +06 19.
87 +06 28.

17 +06 27.
85 +06 17
81 +05 57.
89 +05 30.
00 +04 56.

02 +04 15.
84 +03 29.
38 +02 38.
96 +01 43.
31 +00 44.

98 -00 17
32 -01 20.
48 -02 25.
03 -03 30.
93 -04 35.

14 -05 39.
63 -06 41.
36 -07 40.
26 -08 35.
30 -09 26.

39 -10 11.
45 -10 50.
40 -11 21.
10 =11 44.
42 -11 57.

20 -12 00.
22 -11 53.
30 -11 34.
16 =11 03.
52 -10 20.

11 -09

O CITCLON OO cCIoOwWwNh o™ [$aNe oIV NIN] CICILwoN WONP~OD LWoH O O [N~ NeoeNeo) [{oNé) E N Yoo W—0oOoO W

N
o
~

Delta
4.329

. 962
801
662

949
465
412
391
400

43]
497
075
668
110

876
983
. 086
. 184
212

. 350
415
. 466
. 901
. 521

. 924
510
. 4178
. 429
. 364

. 282
. 184
071
945
805

655
495
326
152
974

193
612
434
260
093

. 936

PRORNN NWOWW WWhRE ARARR ARARR ARANW WWOWW WWOWW WWWs
wW
©

—_

- 98-

r

4.688
4. 649
4. 609
4. 569
4.529

4. 488
4.44]
4. 406
4. 363
4. 321

4.218
4.234
191
146
101

056
011
. 965
918
871

. 824
116
128
. 680
. 631

. 082
. 533
. 483
433
. 383

333
. 282
. 231
. 180
130

079
028
971
926
875

825
175
126
677
629

581

DO RRNWW WRWERW WOWKWE WWWWW WWWaS ~AA

Daily
m
+0. 06
-0.08
-0.22
-0.35
-0. 47

-0. 56
-0. 61
-0. 61
-0.57
-0. 48

-0. 36
-0.22
-0.07
+0. 08
+0. 23

+0. 37
+0. 50
+0. 61
+0. 71
+0. 80

+0. 88
+0. 95
+1.02
+1.07
+1.13

+1.17
+1.22
+1.26
+1.29
+1.32

+1.35
+1.317
+1.39
+1.40
+1. 41

+1. 41
+1.39
+1.317
+1.33
+1.28

+1.20
+1.11
+0. 99
+0. 84
+0. 66

+0. 45

motion mil
+0.2 23.7
+1.2 23.6
+2.3 23.4
+3.3 23.3
+4.2 23.2
+4.9 23.0
+5.4 22.9
+5.5 22.9
+5.2 22.8
+4.7 22.8
+3.9 22.7
+3.0 22.7
+1.9 22.7
+0.9 22.7
-0.1 22.7
-1.1 22.7
-1.9 22.7
-2.7 22.7
-3.4 22.7
-4.1 22.7
-4.6 22.7
-5.1 22.6
-5.5 22.6
-5.9 22.5
-6.1 22.5
-6.3 22.4
-6.5 22.3
-6.5 22.3
-6.5 22.2
-6.4 22.1
-6.2 21.9
-5.9 21.8
-5.5 21.7
-5.1 21.5
-4.5 21.4
-3.9 21.2
-3.1 21.0
-2.3 20.8
-1.3 20.6
-0.3 20.4
+0.8 20.2
+1.9 19.9
+3.1 19.7
+4.3 19.4
+5.4 19.1
+6.5 18.9

~ DO WO ~NooOowWo OoOh~hOpM~O ~NwW~Joow [e>NeooNar BN o) WOOW OUOT,~O O©CITOOwWw ©O©ooOoT1TOo



Comet 73P/Schwassmann-Wachmann C

Epoch = 2010 July 23.0 1T

T = 2011 Oct. 16.70449 TT

Peri. = 198. 87423 e = 0.6924321
Node = 69.86120 2000.0 a= 3.0629159 AU
Incl. = 11.38053 n= 0.18386602

q = 0.9420546 AU P= 5 36 years

ml =11.0 + 5 log(Delta) + 15.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.

2010/11 h m o m : 0

Jan. 4 07 07.16 +30 46.1 3.789 4.764 -0.90 +1.8 24.1 171.7
Jan. 14 06 58.12 +31 04.5 3.7/6 4.738 -0.87 +1.2 24.0 166.3
Jan. 24 06 49.42 +31 16.2 3.796 4.710 -0.78 +0.5 24.0 155.5
Feb. 3 06 41.66 +31 21.2 3.847 4.682 -0.64 -0.1 24.0 144.2
Feb. 13 06 35.30 +31 20.5 3.923 4.653 -0.46 -0.5 24.0 133.0
Feb. 23 06 30.66 +31 15.2 4.020 4.623 -0.28 -0.8 24.0 122.1
Mar. 5 06 27.88 +31 06.9 4.132 4.592 -0.09 -1.0 24.0 111.6
Mar. 15 06 26.99 +30 56.6 4.255 4.560 +0.09 -1.1 24.0 101.6
Mar. 25 06 27.91 +30 45.1 4.382 4.527 +0.26 -1.2 24.0 91.9
Apr. 4 06 30.50 +30 33.1 4.509 4.493 +0.41 -1.3 24.1 82.7
Apr. 14 06 34.60 +30 20.5 4.632 4.458 +0.54 -1.3 24.1 73.8
Apr. 24 06 40.04 +30 07.4 4.747 4.423 +0.66 -1.4 24.1 65.3
May 4 06 46.63 +29 53.7 4.850 4.386 +0.76 -1.5 24.1 5/.1
May 14 06 54.23 +29 39.0 4.940 4.348 +0.84 -1.6 24.0 49.2
May 24 07 02.68 +29 23.1 5.015 4.310 +0.92 -1.7 24.0 41.6
June 3 07 11.83 +29 05.9 5.072 4.270 +0.97 -1.9 24.0 34.1
June 13 07 21.58 +28 46.9 5.110 4.229 +1.02 -2.1 23.9 26.9
June 23 07 31.80 +28 26.3 5.128 4.188 +1.06 -2.2 23.9 20.0
July 3 07 42.40 +28 03.8 5.127 4.145 +1.09 -2.4 23.8 13.4
July 13 07 53.29 +27 39.5 5.105 4.101 +1.11 -2.6 23.7 8.1
July 23 08 04.38 +27 13.5 5.062 4.056 +1.12 -2.8 23.6 1.1
Aug. 2 08 15.59 +26 45.9 4.999 4.010 +1.13 -2.9 23.5 11.6
Aug. 12 08 26.84 +26 17.2 4.916 3.963 +1.12 -3.0 23.4 17.7
Aug. 22 08 38.06 +25 47.6 4.814 3.915 +1.11 -3.0 23.3 24.4
Sept. 1 08 49.17 +25 17.7 4.693 3.866 +1.09 -3.0 23.2 31.3
Sept.11 09 00.10 +24 48.2 4.554 3.815 +1.07 -2.8 23.0 38.3
Sept.21 09 10.75 +24 19.7 4.399 3.763 +1.03 -2.6 22.9 454
Oct. 1 09 21.03 +23 53.3 4.230 3.711 +0.98 -2.3 22.7 52.8
Oct. 11 09 30.85 +23 30.0 4.047 3.656 +0.92 -1.9 22.5 60.3
Oct. 21 09 40.06 +23 11.1 3.8%4 3.601 +0.8 -1.3 22.3 68.0
Oct. 31 09 48.54 +22 58.0 3.653 3.544 +0.76 -0.6 22.1 /5.9
Nov. 10 09 56.09 +22 52.4 3.445 3.48] +0.64 +0.4 21.8 84.2
Nov. 20 10 02.52 +22 56.1 3.235 3.427 +0.51 +1.5 21.6 92.7
Nov. 30 10 07.58 +23 11.0 3.026 3.367/ +0.34 +2.8 21.3 101.6
Dec. 10 10 10.98 +23 38.9 2.822 3.305 +0.14 +4.2 21.0 111.0
Dec. 20 10 12.39 +24 21.2 2.626 3.241 -0.09 +5.7 20.8 120.7
Dec. 30 10 11.48 +25 18.6 2.444 3.176 -0.36 +/.2 20.5 130.9
Jan. 9 10 07.93 +26 30.1 2.280 3.110 -0.64 +8.3 20.2 141.4
Jan. 19 10 01.55 +27 52.7 2.139 3.042 -0.92 +8.8 19.9 151.8
Jan. 29 09 52.40 +29 20.3 2.025 2.973 -1.15 +8.4 19.6 160.8
Feb. 8 09 40.88 +30 44.8 1.941 2.902 -1.30 +7.2 19.4 164.0
Feb. 18 09 27.91 +31 56.7 1.888 2.830 -1.32 +5.2 19.2 158.3
Feb. 28 09 14.75 +32 48.6 1.864 2.756 -1.20 +2.8 19.0 148.2
Mar. 10 09 02.77 +33 16.4 1.866 2.680 -0.96 +0.4 18.8 137/.1
Mar. 20 08 53.21 +33 20.2 1.890 2.603 -0.64 -1.7 18.6 126.0
Mar. 30 08 46.81 +33 03.0 1.928 2.524 -0.29 -3.4 18.5 115.5

-99.



Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

P/1996 R2 (Lagerkvist)
= 2010 July 23.0

= 2011 Oct.
334. 06381
40. 19179
2. 60405
2.6120331 AU

17. 4026
2000.0

1T
2 11

S O O

ml =11.0 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

—_— )tk —_— )t ) —d _—— ol — —_— ek —_— ek el kel —_— el el ok

© OO0 00 00 0O 00 I ~N NN 00 OO 0O OO0 OO O OO 00 0 OO O ©0 00 OO OO ~N NN

—_

—_
©

NNDNN —
OO OOoO©

NNDN
— — —

21

m

10.
22.
34.
45.
96.

06.
15.
24.
31.
317.

41.
44.
45.
44,
41.

36.
29.
22.
14.
06.

99.
94.
o1,
90.
o1.

94.
00.
07.
16.
26.

37.
90.
03.
18.
33.

48.
04.
20.
37.
93.

09.
26.
42.
98.

67 -24~

65 -24
36 -24
68 -24
49 -24

64 -24
96 -24
32 -24
93 -25
40 -25

11 =25
43 -25
25 =25
12 -25
02 -25

08 -25
60 -26
05 -26
08 -26
40 -26

12 -26
99 -26
40 -26
36 -26
92 -26

82 -26
12 -25
25 =25
02 -25
26 -25

16 -25
36 -25
90 -24
22 -24
19 -23

6/ -23
93 -22
68 -21
00 -20
41 -19

84 -18
20 -17
46 -15
95 -14

22 14.42 -13
22 30.05 -11

07.
22.
34.
44
90.

99.
9].
99.
01.
03.

07.
12.
20.
30.
41.

94.
06.
15.
22.
25.

25.
22.
18.
13.
08.

04.
99.
93.
46.
317.

24.
08.
47.
20.
48.

09.
24.
33.
35.
32.

23.
08.
49.
2].
01.

33.

— OC1—= WO wWoHOoOHNO ~NC1ILwoIw COIhhdoN O©wWOT10 W ~NHhJ00O SHOOOHW

o CINOJO N~JWwWwoH o

Delta

4.949
4. 851
4.735
4. 605
4. 461

4.305

968
193
616

442
274
116
97
845

140
660
608
984
989

620
676
151
842
945

056
171
286
399
907

608
100
182
852
909

953
983
999
.000
. 987

. 960
919
. 865
199
121

633

S
S
o

W LWWRWW WAWWL WKWK WKW NRRNRRN RN DRWLW  Wwe.

r

4.076
4. 051
4.026
4.001
975

. 949
923
897
. 870
. 843

. 816
. 189
. 161
134
. 106

678
. 650
. 622
. 993
965

. 536
907
479
. 450
. 421

. 392
. 364
. 335
306
. 218

249
. 221
193
. 165
137

.10
083
056
029
003

978
953
928
905
881

859

- 100 -

0.3097099
3.7839643 AU
0. 13390091
7.36 years

Variation

for T=+1 day
-0.40 +0.7
-0.42 +0.6
-0.43 +0.5
-0.45 +0.3
-0.47 +0.2
-0.49 +0.1
-0.52 0.0
-0.55 -0.1
-0.58 -0.2
-0.61 -0.3
-0.64 -0.4
-0.68 -0.5
-0.72 -0.5
-0.76 -0.5
-0.80 -0.5
-0.83 -0.4
-0.85 -0.3
-0.86 -0.1
-0.86 +0.1
-0.85 +0.3
-0.83 +0.4
-0.80 +0.5
-0.77 +0.6
-0.73 +0.6
-0.70 +0.5
-0.68 +0.4
-0.66 +0.3
-0.64 +0.2
-0. 63 0.0
-0.62 -0.1
-0.61 -0.3
-0.60 -0.5
-0.60 -0.8
-0.60 -1.0
-0.60 -1.2
-0.60 -1.5
-0.61 -1.7
-0.61 -2.0
-0.61 -2.2
-0.62 -2.5
-0.63 -2.8
-0.63 -3.1
-0.64 -3.3
-0.66 -3.6
-0.66 -3.9
-0.67 4.1

Mag.

24.
24,

24.
24,
24.
24.
24,

23.

23.
23.
23.

23.
23.

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.

NAOIJ© ONWOIo ~N©
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Mot. /PA

16
16
15
14
1

1
1

—_——

—_——

—_——

2

21.

22.
23.
23.
24.
24,

24.
24,

24
24
24

24

3
2
1

9
8
5
3
1

1

4
6
8
0
0
0.
9
6
4
1

1

4
1
9
1

3
5
1
8
9
0

.5/ 96
.0/ 95
.5/ 94
1/ 93
.8/ 92

1/ 92
.4/ 91
.8/ 91
.0/ 92
.9/ 94

1/.99
.4/125
.8/237
.4/254
. 8/259

.8/262
. 2/264
. 1/266
3/268
.0/210

.9/272
.3/215
.5/289
.6/ 13
.5/ 84

.2/ 86
.6/ 817
.9/ 81
.9/ 81
.6/ 86

.2/ 85
.5/ 84
1/ 83
.8/ 82
6/ 81

4/ 19
0/ 78
6/ 11
0/ 75
3/ T4

5/ 13
1/ 12
1/ 11
.1/.10
.5/ 69

.3/ 69
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Elong.

24,
32.
39.
47.
94,

62.
10.
18.
817.
95.

104.
113.
123.
133.
143.

153.
164.
175.
171.
160.

149.
139.
129.
119.
109.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

13P/Schwassmann-Wachmann B

= 2010 July 23.0

2011 Oct.
198. 86219
69. 85746
11. 38149
0.9419805 AU

17. 4540
2000.0

1T
0TT

S O O

ml =12.5 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.
81 +30 46,0

07
06
06
06
06

06
06
06
06
06

06
06
06
06
07

07
07
07
07
07

08
08
08
08
08

08
09
09
09
09

09
09
10
10
10

10
10
10
10
09

09
09
09
09
08

m
06.
9].
49.
41.
34.

30.
2].
26.
2].
30.

34.
39.
46.
93.
02.

11.
21.
31.
42.
93.

04.
15.
26.
37.
48.

99.
10.
20.
30.
39.

48.
99.
02.
07.
10.

11.
10.
07.
00.
o1.

39.
2].
13.
01.
92.

17 +31
08 +31
33 +31
98 +31

35 +31
99 +31
10 +30
64 +30
24 +30

34 +30
19 +30
39 +29
98 +29
43 +29

98 +29
32 +28
95 +28
14 +28
03 +27

11 +27
31 +26
95 +26
16 +25
86 +25

11 +24
40 +24
67 +23
46 +23
65 +23

10 +22
62 +22
01 +22
03 +23
38 +23

14 +24
11 +25
16 +26
13 +21
93 +29

99 +30
02 +31
89 +32
96 +33
46 +33

04.
15.
20.
20.

14.
06.
96.
44
32.

20.
07.
93.
38.
23.

05.
47.
26.
04.
39.

13.
46.
17.
48.
18.

49.
20.
94.
31.
12.

99.
94.
98.
13.
41.

24.
21.
33.
99.
23.

47.
98.
49.
17.
20.

08 46.12 +33 03.

— o ~dnN ~NoHOo101© CCIoHON [« 10~ NeolF - o] OO PO SO —— o=~ OO0 oON

N ol—©oo1—=

Delta

191
118
199
849
925

023
135
258
385
913

636
150
854
944
018

075
113
132
130
108

066
003
919
817
696

957/
402
233
050
857

655
4438
238
029
825

629
448
284
144
030

947
. 894
. 8171
. 874
. 897

. 936

RPN NWWWLw  whhAhEh Aol ool COIRAERE BAhEDRE WWWWLWW

—_

—_

r

4. 766
4.739
4.712
4.684
4. 655

4.625
4.594
4.562
4.529
4. 495

4. 461
4.425
4. 389
4. 351
4.312

4.21]3
4.232
4.191
148
104

060
014
967
919
. 869

. 819
. 1617
115
661
. 605

949
. 491
. 432
371
309

. 246
181
115
048
978

908
835
161
686
609

530

D ORI NRWOWK WRWWE WOWKWE WWWsS A

-101 -

0.6924338
3.0626923 AU
0.18388616
5. 36 years

Daily motion

m

.90
.81
-y
. 64
.46

.28
.09
.09
.26
A

. 94
. 66
.16
. 84
.92

.97
.02
.06
.09
.1

12
12
12
11
.09

.06
.03
.98
.92
. 84

)
. 64
.50
.34
.14

.10
. 36
. 64
.92
.15

.30
.31
.19
.95
.63

.28

+1f
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23.
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22.
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21.
21.
21.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

49P/Arend-Rigaux
= 2010 July 23.0

= 2011 Oct.
332. 84263
118. 93093
19. 06872
1.4215575 AU

19. 0941
2000.0

1T
31T

S O O

0.6007087
3.5602016 AU
0. 14672097
6. 72 years

ml =12.4 + 5 log(Delta) + 10.0 log(r (t-20))
RhA.(ZOOO) Decl.

20
20
20
20
20

20
20
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
20
20
20

20
21
21
21
21

21
21
22
22
22

22
23
23
23
23

m

01.
11.
20.
30.
40.

49.
99.
08.
16.
25.

32.
39.
45.
90.
94.

96.
98.
9].
99.
o1.

46.
39.
31.
23.
15.

07.
02.
98.
96.
96.

99.
03.
10.
18.
2].

38.
90.
02.
16.
30.

45.
01.
17.
33.
90.

76 -21°

25 -20
91 -20
62 -20
31 -19

88 -19
23 -18
28 -18
92 -18
07 -17

61 -17
44 -1]
43 -117
44 -17
33 -17

94 17
11 -18
10 -18
60 -19
11 -20

30 -21
43 -22
93 -23
20 -24
09 -25

86 -26
10 -27
22 2]
45 -2]
81 -21

41 -2]
96 -26
33 -26
31 -25
14 -24

41 -24
17 =23
81 -22
40 -21
65 -19

96 —18
05 -17
09 -15
6/ -14
17 -12

00 08.41 -11

10.
92.
32.
10.
47.

23.
99.
35.
12.
92.

36.
23.
16.
16.
24.

41.
08.
45.
33.
30.

35.
43.
o1,
94.
48.

32.
02.
20.
2].
22.

09.
47.
17.
41.
98.

08.
13.
12.
06.
94.

38.
17.
92.
24.
92.

18.

O©COwWow CIdo oI

~NOIdW C1I~JOoO~J—

OhRhNW—

NN cO—00~dJ—

No COI—=JoS O WIS O

Delta

108
105
679
631
960

468
355
224
076
913

1317
991
358
161
963

169
981
405
245
104

988
900
841
812
813

841
892
962
045
136

231
326
416
499
972

633
680
113
129
130

115
684
638
o/
903

.418

W WWWRWW WWWWLW WKWK WO NRNRN WKWK WRRRE ACOIOIOT GOICIOIO

r

4.764
4.730
4.695
4. 660
4.624

4.58]
4. 549
4.511
4.472
4.432

4. 391
4. 350
4.308
4.265
4.222

4.17]
4.132
4.086
4.040
992

. 944
895
845
195
143

. 691
. 638
. 584
529
473

417
. 359
. 301
. 242
182

121
060
997
934
870

806
140
674
608
940

473

DO RRNWEW WWWWEW WOWKWE WWWWL W

-102 -

Daily motion mil

m

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

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

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

.12
.04
.21
.38
)

.69
.19
.83
.81
.12

.58
.39
.18
.04
.25

.45
. 64
.80
.94
.07

.18
.21
.35
43
.49

)
.60
. 66
11
.16

. 82

95
97
97
97
96

93
90
86
81
15

68
60
90
39
26

+1.8 23.0
+2.0 23.0
+2.2 23.0
+2.3 22.9
+2.4 22.8
+2.4 22.8
+2.4 2217
+2.2 22.6
+2.0 22.5
+1.7 22.4
+1.2 22.3
+0.7 22.2

0.0 22.0
-0.8 21.9
-1.7 21.7
2.7 21.6
-3.7 21.4
-4.8 21.3
5.7 21.1
-6.4 21.0
-6.8 20.8
-6.8 20.7
-6.3 20.6
-5.5 20.6
-4.3 20.5
-3.1 20.5
-1.8 20.4
-0.6 20.4
+0.4 20.4
+1.4 20.4
+2.2 20.4
+3.0 20.4
+3.6 20.4
+4.3 20.4
+4.9 20.4
+5.5 20.3
+6.1 20.3
+6.6 20.2
+1.2 20.1
+1.6 20.0
+8.1 19.9
+8.5 19.8
+8.9 19.7
+9.2 19.5
+9.4 19.4
+9.6 19.2

Elong.
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S
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 41P/Tuttle—Giacobini-Kresak

Epoch = 2010 July 23.0

T

Peri.

Node

Incl.

a

2011 Nov.
62. 16276
141. 07238
9. 22420
1.0496727 AU

8.9662
2000.0

1T
91T

S O O

ml =11.6 + 5 log(Delta) + 25.0 log(r)
RhA.(ZOOO) Decl.

m

01 57.21 +01

01
01
02
02

02
02
02
02
02

02
02
03
03
03

03
03
03
04
04

04
04
04
04
04

04
04
04
04
04

04
04
04
04
04

03
03
03
03
03

03
03
03
03
04

o/
98
01
05

10
16
23
30

38.

46.
99.
04.
13.

23

32
42

o1,
00.
09.

17.
25.
33.
39.
45.

49.
o1,
92.
o1,
48.

43.
36.
2].
18.
07.

98.
90.
43.
39.
317.

38.
41.
46.
93.
02.

.37 +01
.90 +02
.10 +02
.64 +03

.60 +04
.46 +05
.09 +05
.40 +06
27 +07

61 +08
34 +08
38 +09
64 +10
.06 +10

.54 +11
.02 +11
41 +12
60 +12
90 +12

99 +13
95 +13
22 +13
64 +13
02 +12

15 +12
80 +12
16 +11
81 +11
19 +10

68 +10
9/ +09
82 +09
00 +08
88 +08

30 +08
04 +08
68 +08
60 +08
93 +09

66 +09
10 +10
86 +11
98 +12
89 +13

04 13.45 +14

o

35.
96.
25.
99.
38.

20.
04.
90.
36.
22.

07.
o1,
33.
12.
48.

21.
90.
14.
35.
90.

01.
07.
07.
02.
92.

36.
16.
o1.
21.
49.

14.
40.
07.
39.
18.

07.
07.
18.
40.
12.

92.
39.
30.
24.
20.

16.

—OClho—=

—WWO M ONON W SORNOIY ==

© ~NJLwo o [Sa N Na pIE- g N | O©oooOON© WooOoO—o

Delta

4.403
4.538
4.676
4.810
4.936

053
155
241
310
359

388
396
. 383
348
293

217
122
008
876
129

967
394
210
018
821

622
426
235
054
888

141
619
926
463
432

432
458
907
973
650

132
815
895
968
032

084

W LN RN NRNRRN NOWKRW WARRR AROIOIOT CIOICICIOT GICICIOIGT

r

4. 7141
4.716
4. 691
4.664
4.63]7

4. 609
4. 580
4. 550
4.519
4. 48]

4. 455
4. 421
4.38]
4.352
4.315

4.278
4. 240
4. 201
161
119

077
034
990
945
. 899

. 851
. 803
. 153
102
. 651

998
. 543
. 488
431
374

314
254
192
129
065

999
932
864
194
123

650

D ORI WRWOWKW WRWWE WOWKWE WWWRS A

- 103 -

0. 6595886
3.0835417 AU
0.18202428

5. 41

years

Daily motion mil

m

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

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

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

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

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

.21
.10
.10
.30
.01

1
. 88
.98
.01
.96

.83
. 64
41
11
.07

.30
.92
1
.89
.06

.21

02
15
28
39
90

99
66
13
19
83

87
90
93
94
95

95
94
92
89
85

80
13
64
94
41

+2.
+2.
+3.
+3.
+4.

+4.
+4.
+4.
+4.
+4.

+4.
+4.
+3.
+3.
+3.

+2.
+2.
+2.
+1.
+1.

— OO 01O wWwo o [SaNerNepNaplF N NOBON

— — 00w ANOCOCIO CIOC1IOoOo™

SSh—=O ONN—O

.6 24
.o 24.6

113.
123.
134.

144.
155.
164.
167.
159.

149.
137.
126.
115.
105.

95,
78.
70.
62.

99.

— 000000 O SO — O D= OON [o= N

OO CIW O~Joo1To OoONO N

o ~NWWO O SO ~N—



Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2004 H3 (Larsen)

= 2010 July 23.0
23.48181 T1

= 2011 Nov.
= 346. 56850
220. 95675
25.12796

2.4493201 AU

2000.0

1T

S O O

ml =11.0 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

m

04 42.02 +03 00

04
04
04
04

04
04
04
04
04

05
05
05
05
05

05
06
06
06
06

06
07
07
07
07

07
08
08
08
08

08
08
08
08
08

08
08
08
08
08

08
08
08
07
07

37.
34.
32.
32.

34.
37.
42.
48.
99.

03.
11.
21.
31.
42.

93.
05.
16.
28.
40.

93.
05.
16.
28.
39.

90.
01.
10.
19.
2].

34.
39.
43.
46.
46.

45.
41.
36.
29.
21.

14.
07.
02.
99.
98.

38 +02
20 +03
63 +03
10 +03

38 +04
99 +04
20 +04
07 +05
06 +05

04 +06
88 +06
46 +06
68 +07
42 +07

60 +07
12 +07
91 +06
86 +06
92 +06

00 +05
00 +04
87 +03
50 +02
80 +01

69 +00
03 -00
12 -02
63 -03
98 -05

41 -06
94 -08
95 -10
26 -11
68 -13

09 -14
92 -16
12 -17
31 17
13 -11

15 -17
43 -16
28 -15
24 -13
60 -12

08 00.42 -10

9].
02.
16.
36.

00.
21.
99.
23.
90.

14.
35.
o1,
03.
09.

09.
03.
90.
30.
03.

28.
46.
96.
99.
99.

43.
35.
00.
31.
07.

47.
30.
13.
94.
31.

98.
10.
04.
33.
35.

09.
18.
07.
42.
10.

38.

NOR~—=W NNNN W SocIoONd W ONPNN WNOHY—= O ~ooocooyo WOoITON ©

w AN ANO~N—

Delta

945
615
104
809
923

043
163
280
392
494

985
663
126
175
807

822
821
803
169
18

652
570
475
366
244

112
970
820
663
903

340
1717
017
863
18

985
467
368
290
235

204
196
211
245
295

359

N PPN PPN PN WWW WWwWwwhk bbb A D BAAEBESE BAEBERE WWLWWWL

- 104 -

D PRNWE WKWK WKWK WRKKW WWWWKW WRWWL WWRRE BRAA

0.3723442
3.9023301 AU
0. 12785511
71.71 years

Variation
for T=+1 day
.43
.42
.40
.39
.37

. 36
.35
.35
.34
. 34

.34
.34
.34
)
.35

. 36
.37
.38
.39
.40

41
43
.44
.46
.48

.50
.93
)
.99
. 62

. 66
.10
)
.80
. 86

.91
.96
.01
.03
.05

.04
.02
.99
.95
.91

. 88

+2.
+1.
+1.
+1.
+1.

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

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

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

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

+2.

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

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

+3.
+4.
+4.
+4.
+b.

+b.
+b.
+b.
+b.
+b.

+4,

QOO oSS ArArARAS CIoIoood OO O©OO

— O, O oo IR —

(=] WO~

Mag.

24.
24,
24.
24.
25.

25.
25.
25.
25.
25.

25.
24.
24.
24.
24,

24.
24.
24.
24.
24,

24.
24.
24.
24.
23.

23.
23.
23.
23.
23.

22.
22.
22.
22.
22.

22.
21.
21.
21.
21.

21.
21.
21.
21.
21.

20.

— WAoo OCO—=wWwh [$aKerNar BN Neoo) DO O©O©O OO OOOoO OO OO©O

—WOIJ©

© QOO —=N WhOOOO

Mot. /PA  Elong.
7.0/267 141.6
4.8/277 131.6
2.7/300 121.6
2.0/ 3 111.8
3.5/ 46 102.3
5.5/ 61 93.2
7.4/ 68 84.5
9.2/ 72 176.2

10.8/ 76  68.2

12.1/ 78 60.6

13.3/ 81 53.3

14.4/ 83 46.3

15.3/ 85 39.7

16.0/ 88 33.5

16.6/ 90  27.8

17.2/ 92 22.8

17.6/ 94 18.9

17.9/ 96 16.8

18.2/ 98 17.1

18. 3/101 19.5

18.4/103 23.5

18.4/106  28.3

18.3/108 33.7

18.1/111  39.3

17.8/114  45.3

17.4/117 51.4

16.8/120 57.7

16.1/124  64.2

15.3/129 70.9

14.3/135 717.8

13.2/141  84.8

11.9/150  92.1

10.7/162  99.6
9.6/176 107.2
9.0/195 115.0
8.9/215 122.6
9.4/235 129.9

10.2/253 136.4

10.8/269 141.4

11.1/283 143.9

10.9/298 143.3

10.3/314 139.7
9.6/332 134.1
9.2/354 127.2
9.6/ 16 119.8

10.7/ 35 112.3



Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

20
20
20
20
20

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

20
20
20
20
20

20
20
20
20
21

21
21
21
21
21

21
22
22
22
22

22

m
26.
34.
42.
90.
98.

06.
14.
22.
29.
35.

41.
46.
90.
94.
96.

57.
56.
54,
50.
44,

37.
29.
20.
11.
02.

94.
48.
43.
40.
39.

40.
43.
47.
93.
00.

08.
17.
26.
317.
47.

99.
10.
22.
34.
47.

99.

5D/Brorsen [Orbit 2]

= 2010 July 23.0
26.44312 11

2011 Nov.
22.84782
93. 80676
15. 85811

0.5447570 AU

2000.0

1T

S O O

9.6 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

61 26

48 -26
99 -25
69 -25
82 -25

83 -24
62 -24
09 -23
14 -23
67 -23

9/ =23
11 =23
97 -23
22 -23
30 -23

07 -24
40 -24
15 -25
28 -26
19 =21

83 -21
66 -28
12 -29
94 -30
12 -30

83 -31
35 -31
60 -31
13 =31
81 -30

15 =30
44 -29
11 -29
38 -28
28 -21

24 -2]
10 -26
13 =25
00 -24
80 -23

04 -22
64 -21
94 -20
68 -19
01 -18

92 117

44
18.
92.
26.
00.

35.
12.
o1,
33.
18.

09.
05.
07.
17.
34.

00.
34.
17.
06.
00.

96.
o1,
40.
21.
o1.

10.
17.
14.
02.
42.

17.
46.
12.
33.
92.

07.
20.
30.
38.
43.

47.
49.
90.
o1,
o1.

o1.

— O~

NS [eXeNeocXocKeo)) O©LwWoH o100 WO —=IN ~N—=DNNwnN CITWhh—=o Oh—=adh C1—=OCINN OO OOoO W

Delta

265
283
276
244
188

109
007
884
142
984

411
221
035
838
642

4. 449
. 264
. 093
939
808

103
627
983
970
586

629
696
119
876
980

4.085
4.189
4.285
4.311
4.444

4. 501
4. 540
4. 559
4. 558
4.535

4. 490
4.424
4.338
4.231
4.104

3. 961

RO OO OSSO

WWWWL  WWWWW  WwiA

- 105 -

W WWRWW WWWWW WWARA ARRAR ARARE RAARAR ARROO OCIOICIOT GOICIOIGT

r

. 355
. 329
. 302
274

246

. 216

186
154

122
. 089

055
020
984
947
909

871
831
190
148
105

662
617
971
523
475

426
375
323
270
216

160
104
045
986
925

. 863

199
133

. 666
. 598

. 528
. 456
. 382

307

. 229
. 150

0.8275772
3.1594253 AU
0. 17550599
5. 62 years

Variation Mag.
for T=+1 da

-0.12 0.0 20.9
-0.13 0.0 20.9
-0.13 -0.1 20.8
-0.13 -0.1 20.8
-0.14 -0.2 20.8
-0.14 -0.2 20.7
-0.15 -0.3 20.6
-0.15 -0.3 20.6
-0.16 -0.4 20.5
-0.17 -0.4 20.4
-0.18 -0.4 20.3
-0.19 -0.5 20.2
-0.20 -0.5 20.1
-0.21 -0.6 20.0
-0.22 -0.6 19.8
-0.23 -0.6 19.7
-0.25 -0.6 19.6
-0.26 -0.6 19.5
-0.27 -0.6 19.3
-0.27 -0.5 19.2
-0.28 -0.4 19.1
-0.28 -0.3 19.0
-0.27 -0.1 19.0
-0.26 0.0 18.9
-0.25 +0.1 18.9
-0.23 +0.2 18.9
-0.22 +0.3 18.8
-0.20 +0.3 18.8
-0.19 +0.3 18.8
-0.18 +0.3 18.8
-0.18 +0.2 18.8
-0.17 +0.2 18.8
-0.17 +0.1 18.8
-0.17 0.0 18.8
-0.18 -0.1 18.8
-0.19 -0.2 18.7
-0.19 -0.3 18.7
-0.20 -0.4 18.6
-0.22 -0.5 18.5
-0.23 -0.7 18.4
-0.25 -0.9 18.3
-0.27 -1.0 18.2
-0.29 -1.3 18.1
-0.31 -1.5 17.9
-0.34 -1.7 17.8
-0.38 -2.0 17.6

Mot. /PA  Elong.
109/ 777 20.
1.2/ 771 13.
11.3/ 71 7.
}}.3/ 11 9.

.2/ 18 15.

.9/ 18 23
5/19 31.
9/ 80  39.
1/ 81 41.
2/ 84 55

1/ 81 64.
9/ 92 72
6/102  81.
4/122  90.
8/158  99.

6/195 108.
2/216  118.
.2/227 128,
1/233 138.
8/238 148.

.1/243 158,
. 1/247 165.
.6/251 165.
.8/255 158,

—_—

—OhRN SDHOCIW A 00 WA cCoOThwh © 00O 010

______
—OPOR NPPNWO® O—NRRN SONUIW NWAUIN ©©OO©OO

. 3/259 148,
3/265 131.6
1/273 127.1
9/288 116.7
3/328 106.6
8/ 26 96.9
6/ 49 87.4

.6/ 58 78.3

.4/ 63 69.4

10.0/ 66  60.9
11.5/ 68 52.6
12.8/ 69 44.6
13.9/ 70  36.8
14.9/ 70 29.3
15.7/ 70 22.3
16.5/ 71 15.9
17.1/ 711 11,1
17.6/ 71 10.1
18.1/ 71 13.5
18.5/ 72 18.9
18.8/ 72 25.0
19.0/ 72 31.3



Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Comet

Epoch

T

Peri.
Node
Incl.

a

P/2004 R3 (LINEAR-NEAT)
= 2010 July 23.0

= 2011 Nov.
5.46118
318. 74534
7.97430
2.1331418 AU

28. 7097
2000.0

1T
91T

S O O

ml =12.5 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

m

13 05.04 -13

13
13
13
13

13
13
12
12
12

12
12
12
12
12

12
12
12
12
12

12
12
12
12
13

13
13
13
13
14

—_—

— . — — —
~ NN NS OO OC1IO (&)

—_

08.
10.
11.
10.

08.
04.
99.
92.
46.

39.
32.
2].
22.
19.

18.
19.
21.
24.
29.

35.
42.
90.
99.
09.

19.
31.
42.
99.
08.

21.
35.
49.
04.
19.

34.
49.
05.
20.
35.

50,
05.
19
32.
44.

94.

43 -14
99 —-14
2] -15
49 -15

14 -15
30 -15
12 -15
91 -14
10 -14

18 -13
10 =13
11 =12
18 -11
95 -11

14 -11
14 -10
12 -10
96 -10
35 -11

36 11
47 -12
98 -12
9/ -13
38 -14

92 -15
13 -16
96 -17
37 -18
30 -19

12 -20
99 -21
86 -22
49 -23
41 -24

9] -25
89 -26
29 -2]
65 -28
87 -29

o

25.
05.
39.
05.
24,

32.
31.
20.
98.
2].

90.
10.
30.
94.
23.

01.
48.
45.
92.
08.

33.
05.
45.
31.
22.

17.
17.
19.
23.
29.

35.
41.
46.
49.
90.

48.
43.
34.
20.
03.

80 -29 42.
29 -30 16
15 =30 47.
18 =31 15.
14 =31 40.

16 =32 03.

—ONOHYO S 0000 ONOOJ© ONOJ© OoONdNOTIO

SHOOOoOW NNO—=W NN N OO

NS OO~ —

Delta
4.538

N PRNWLW WWwww.:
—
w
=

r

4.530
4. 499
4. 469
4.438
4. 406

4.374
4. 341
4.308
4.2175
4.241

4.207
4.172
137
101
065

028
991
. 954
.916
878

. 839
800
161
121
. 681

. 640
. 999
. 058
916
475

433
. 390
. 348
. 305
262

219
175
132
. 088
045

002
958
915
812
829

181

D ORRNG WRWWKW WRWWRW WRWKRE WKW WWWWs ~AA

Variation
for T=+1 day
-0.33 +2.4
-0.35 +2.
-0.37 +2.
-0.39 +2.
-0.41  +2.

-0.43 +3.
-0.44  +3.
-0.45 +3.
-0.46 +3.
-0.46 +3.

-0.45 +3.
-0.44  +3.
-0.42 +3.
-0.41 +3.
-0.39 +3.

-0.38 +3.
-0.36 +3.
-0.35 +3.
-0.34 +2.
-0.34 +2.

-0.34 +2.
-0.34 +2.
-0.34 +2.
-0.35 +2.
-0.36 +2.

-0.37 +2.
-0.38 +2.
-0.40 +2.
-0.41 +2.
-0.43 +2.

-0.46 +2.
-0.48 +2.
-0.51 +2.
-0.54 +2.
-0.58 +1.

-0.61 +1.
-0.66 +1.
-0.70  +1.
-0.75 +1.
-0.81 +1.

-0.87 +0.
-0.94 +0.
-1. 01 0.
-1.09 -O0.
-1.18 -0.

-1.28 -1.

NejecarNdy]

w OO W ON P~ O©CO—=NW Wh ROl CIoIoood OO —=N E-NérKorXorNar) SODOCTAN—

0. 4430512
3.8300501 AU
0.13149141
71.50 years

Mag.

24.
24,
24.
24.
24,

24.
24.
24.
24.
24,

24.
24.
24.
24.
24,

24.
24.
24.
24.
24,

24.

24.
23.
23.

23.
23.

23.
23.

23.
23.
22.
22.
22.

22.
21.
21.
21.

21.

9
8
1
6
5

4
3
3
3
3

3
3
3
3
3

3
3
2
2
2

Wh o140 COoOOo——

~POOO W IO OoO —

—_

Mot. /PA  Elong.

6.3/129 83.3
4.6/138 92.4
2.9/158 101.8
2.1/212 111.6
3.5/255 121.6
5.6/2711 132.0
7.6/2719 142.6
9.3/283 153.4
10.3/287 163.7
10.7/290 171.0
10.3/293 167.2
9.1/296 157.4
7.3/300 146.8
5.1/306 136.3
2.8/321 126.1
1.4/ 25 116.2
2.9/ 84 106.8
5.1/98 97.8
7.2/103  89.1
9.2/106 80.9
10.9/107  72.9
12.5/109  65.2
13.9/109 57.8
15.2/110  50.6
16.3/110  43.5
17.2/111  36.7
18.1/111  29.9
18.8/110  23.3
19.5/110 17.0
20.0/110 11.0
20.5/109 6.7
20.8/109 7.3
21.1/108  12.2
21.3/107  18.2
21.4/107 24.5
21.3/106  30.9
21.2/105  37.4
20.9/104 44.0
20.5/103  50.6
19.9/102 57.3
19.1/101  64.0
18.2/101  70.9
17.0/100 77.8
15.5/100  85.0
13.7/100  92.3
11.6/102  99.8



Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Daily motion
m

+0.75 +2.

+0.75 +3.

+0.74 +3.

+0.72 +4.

+0.69 +b.

+0.65 +6.
+0.60 +6.
+0.55 +].
+0.48 +].
+0.40 +7.

+0.32 +].
+0.22 +].
+0.12 +].
+0.02 +].
-0.09 +6.

-0.19  +6.
-0.28 +b.
-0.36 +3.
-0.41 +2.
-0.44  +1.

AJOo—w

WSHOOO ~NwWwWJ©ow©o COT—~J—

-0.44 -0.
-0.40 -1.
-0.34 -2
-0.25 -3.
-0.14 -4

-0.02 -5
+0.11 -5
+0.23 -6.
+0.35 -6.
+0.47 -b.

+0.57 -b.
+0.67 -4
+0.75 -4
+0.82 -3.
+0.88 -2.

+0.93 1.
+0.97 0.
+1.00 +0.
+1.01  +1.
+1.02 +1.

+1.02 +2.
+1.01  +3.
+1.00 +4.
+0.97 +4.
+0.94 +b.

Comet C/2009 S3 (Lemmon)

Epoch = 2010 July 23.0 TT
T = 2011 Dec. 10.70362 TT
Peri. = 129.63914

Node = 225.13432 2000.0

Incl. = 60.38848

a = 6.4810340 AU

e = 0.9990246

ml = 9.0+ 5 logDelta) + 7.5 log(r)
RhA.(ZOOO) Decl. Delta r

m o

18 56.61 +30 16.9 8.543 7.990
19 04.12 +30 39.8 8.509 7.953
19 11.63 +31 11.0 8.463 7.916
19 19.03 +31 50.2 8.406 7.879
19 26.25 +32 37.1 8.339 7.843
19 33.17 +33 31.2 8.262 17.807
19 39.69 +34 31.9 8.177 1.711
19 45.74 +35 38.4 8.084 7.736
19 51.21 +36 49.9 7.986 7.701
19 55.99 +38 05.1 7.883 7.666
20 00.01 +39 23.0 7.777 17.632
20 03.17 +40 42.2 7.669 7.598
20 05.39 +42 01.1 7.562 7.564
20 06.61 +43 18.0 7.457 7.531
20 06.78 +44 31.1 7.355 7.498
20 05.90 +45 38.4 7.257 7.466
20 04.01 +46 38.1 7.166 7.433
20 01.19 +47 28.2 7.082 7.402
19 57.62 +48 07.0 7.006 7.370
19 53.49 +48 33.3 6.940 7.340
19 49.09 +48 46.1 6.884 7.309
19 44.73 +48 45.1  6.839 7.279
19 40.70 +48 30.7 6.805 7.249
19 37.33 +48 03.7 6.783 7.220
19 34.84 +47 25.8 6.771 7.191
19 33.43 +46 38.8 6.771 7.163
19 33.23 +45 45.0 6.781 7.135
19 34.28 +44 46.7 6.801 7.108
19 36.59 +43 46.3 6.830 7.081
19 40.14 +42 46.1 6.866 7.055
19 44.82 +41 48.0 6.908 7.029
19 50.57 +40 53.8 6.956 7.004
19 57.26 +40 05.2 7.006 6.979
20 04.78 +39 23.3 7.058 6.955
20 13.02 +38 49.0 7.110 6.931
20 21.86 +38 23.2 7.160 6.907
20 31.18 +38 06.1 7.208 6.885
20 40.88 +37 57.9 7.250 6.863
20 50.85 +37 58.8 7.286 6.841
21 01.00 +38 08.4 7.315 6.820
21 11.23 +38 26.5 7.336 6.799
21 21.45 +38 52.6 7.347 6.780
21 31.58 +39 26.0 7.349 6.760
21 41.54 +40 06.3 7.339 6.742
21 51.24 +40 52.6 7.319 6.723
22 00.61 +41 44.2 7.288 6.706
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

T

Peri.
Node
Incl.

a

37P/Forbes

= 2010 July 23.0 1T
= 2011 Dec. 10.92672 TT
= 329. 38276

= 315.04801 2000.0

= 8.95857

1.5745924 AU

S O O

ml =11.0 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

09
09
09
09
08

08
08
08
08
08

08
08
08
08
08

08
09
09
09
09

09
09
09
10
10

— — — — —
— =N NNNNN

—_— )t ) —t —d

—_
—_

m

24,
18.
12.
04.
97.

49.
43.
38.
34.
33.

32.
34.
37.
41.
46.

92.
00.
08.
16.
26.

35.
45.
99.
06.
16.

21.
37.
48.
98.
08.

18.
28.
317.
45.
93.

00.
05.
09.
12.
12.

11.
07.
01.
93.
43.

33.

o

96 +15 55.4
84 +16 14.
04 +16 36.
60 +17 00.
01 +17 23.

80 +17 43.
48 +17 59.
41 +18 10.
88 +18 15.
00 +18 14.

18 +18 08.
16 +17 56.
02 +17 39.
21 +17 18.
99 +16 51.

98 +16 20.
25 +15 44.
26 +15 04.
90 +14 20.
06 +13 31.

64 +12 38.
99 +11 42.
13 +10 42.
10 +09 38.
60 +08 31.

16 +07 22.
12 +06 10.
23 +04 57.
61 +03 41.
19 +02 25.

69 +01 08.
23 -00 08.
27 -01 24.
11 -02 38.
37 -03 50.

08 -04 59.
63 -06 03.
18 =07 01.
26 -07 53.
81 -08 35.

20 -09 06.
30 -09 25.
16 -09 28.
07 -09 17
66 -08 50.

82 -08 12.

ARrO—O AHJO oo O©Oo1T—wWwoo CIN OO0 Ol =IO WO OoOwWwWOl e e L%

WO oOoN© CINNOCW—

—_

Delta

3
3
3
3
3
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
4
3
3
3
3
3
3
2
2
2
2
2
2
1
1

844

. 136
. 658
. 612
. 599

.617
. 664
131
. 830
937

. 054
AT
. 299
.418
. 530

. 632
122
191

857
900

925
932
919
888
837

167
678
971
448
308

154

. 987
. 809
. 621
421

. 228
. 029
. 831
. 639
. 456

. 286
135
. 005
.900
. 824

1.

116

r

4.682
4. 655
4.62]
4.598
4.568

4.538
4.507
4.476
4.444
4. 411

4.37]
4.343
4.308
4.21]3
4.236

4.199
4.161
123
084
044

003
962
920
871
. 834

. 189
. 144
. 699
652
. 605

957/
. 508
. 459
. 408
357

. 306
253
200
. 146
092

037
981
925
868
810

152

D RORRNG WRWWK WWWWEW WKW WKWWWA S
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Daily
m
-0.57
-0.68
-0.74
-0.76
-0.72

-0. 63
-0. 51
-0.35
-0.19
-0.02

+0. 14
+0. 29
+0. 42
+0. 54
+0. 64

+0. 73
+0. 80
+0. 86
+0. 92
+0. 96

+0. 99
+1.02
+1.04
+1.05
+1.06

+1.06
+1.05
+1.04
+1.02
+0. 99

+0. 95
+0. 90
+0. 84
+0. 77
+0. 67

+0. 56
+0. 41
+0. 25
+0. 06
-0.16

-0. 39
-0. 61
-0. 81
-0.94
-0.98

-0.93

0.5410766
3.4310570 AU
0. 15508228
6. 36 years

motion

+1.
+2.
+2.
+2.
+2.

+1.

+
. O . -
—SONUIN O—=UI—= OWRAN®©

|
~
—_N—O ON RO ~NOoOOoThRN OdBO WO RO

X
O~NIN P~ 0o

NWhAERROI [orNeopNap R NN ~N SHOoOHOOSHOHOD ~N~J0oo©

(o] OWOCIL O WO — W SHOOON A~ CI~Jo0o O —

Elong.

144.
156.
168.
179.
167.

155.
144.
133.
122.
112.

102.

83.
15.
66.

98.
o1,

36.
29.

22.
15.

12.

26.
33.
40.

47.
94.

69.
11.

85.
94.
103.
112.
122.

132.
142.
153.
163.
170.

164.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

07
07
07
07
07

07
06
06
06
07

07
07
07
07
07

07
07
08
08
08

08
08
09
09
09

09
09
10
10
10

10
10

10
11
11

—_—
—_—

—_ e
oo ——

10

m
39.
30.
21.
13.
06.

01.
98.
96.
9].
00.

04.
10.
17.
25.
34.

44.
94.
05.
16.
28.

40.
92.
04.
17.
29.

41.
93.
04.
16.
2].

317.
47.
96.
04.
11.

16.
20.
22.
22.
19.

14.
07.
98.
47.
38.

29.

71P/Clark

= 2010 July 23.0

= 2011 Dec.
208. 85841
59. 61893
9.48015
1.5664659 AU

15. 6472
2000.0

1T
6 TT

S O O

0.4988114
3.1255018 AU
0.17837108
5.b3 years

9.5 +5 log(Delta) + 17.5 log(r (t-40))
RhA.(ZOOO) Decl.

18 +30
38 +31
98 +31
44 +31
96 +31

37 +31
12 +31
88 +31
63 +31
21 +30

46 +30
19 +30
19 +29
30 +29
33 +29

14 +28
99 +28
o] +2]
96 +26
67 +26

61 +25
11 +24
90 +24
10 +23
26 +22

32 +21
20 +20
83 +20
15 +19
06 +18

46 +17
24 +1]
23 +16
29 +16
21 +16

14 +16
63 +16
99 +17
35 +17
11 +18

99 +19
20 +21
05 +22
98 +23
08 +23

44 +23

98.
25.
44.
99.
98.

99.
45.
32.
16.
98.

38.
17.
94.
29.
03.

34.
02.
29.
92.
13.

32.
48.
02.
15.
2].

38.
49.
01.
14.
31.

o1.
16.
48.
29.
19.

21,
36.
05.
48.
44,

90.
00.
07.
02.
39.

99.

[{eNecNeo)dy L N

NS SO —=01O SODh—=—=wW H—=0Jw O~d—=wnN NOHO©OoIN oOoHOoOON NOJdJoHY© ~NOo000wW—

Delta

416
390
396
433
497

984
690
808
934
063

191
313
428
932
623

699
159
803
828
836

824
194
145
678
993

491
372
238
090
930

159
978
392
202
010

821
637
463
304
162

. 043
. 950
. 885
. 849
. 840

. 857

S NRNNN DWW WARRR BARRARRE ARRAR RARARE RAOWLKRW WWWWW

—_

r

4.382
4. 361
4. 339
4.31]
4.294

4.210
4.246
4.221
4.195
168

140
112
083
054
023

992
. 960
927
. 894
860

. 824
189
152
115
.676

. 637
. 098
1Y)
916
473

430
. 387
. 342
297
251

. 204
156
108
058
008

958
907
855
802
149

695

D ORI WRWOWE WKWK WKWK WKWK WWWWLW ARRRS A
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Daily
m
-0.88
-0.88
-0. 81
-0. 69
-0.52

-0. 32
-0.12
+0.07
+0. 26
+0. 42

+0. 57
+0. 70
+0. 81
+0. 90
+0. 98

+1.05
+1.10
+1.14
+1.17
+1.19

+1. 21
+1.22
+1.22
+1.22
+1. 21

+1.19
+1.16
+1.13
+1.09
+1.04

+0. 98
+0. 90
+0. 81
+0. 69
+0. 55

+0. 39
+0. 20
-0.02
-0. 26
-0. 51

-0.74
-0.92
-1.01
-0.99
-0. 86

-0. 65

motion mil
+2.7 23.5
+1.9 23.5
+1.1 23.5
+0.3 23.4
-0.4 23.4
-0.9 23.5
-1.3 23.5
-1.6 23.5
-1.8 23.5
-2.0 23.6
-2.1 23.6
-2.3 23.6
-2.5 23.6
-2.7 23.6
-2.9 23.6
-3.1 23.6
-3.4 23.6
-3.6 23.5
-3.9 23.5
-4.1 23.4
-4, 23.4
-4, 23.3
-4, 23.2
-4, 23. 1
-4, 23.0
-4, 22.9
-4, 22.8
-4, 22.6
-4, 22.5
-4, 22.3
-3. 22.1
-2. 21.9

)

-1. 21.5
+0. 21.3
+1. 21.0
+2. 20.8
+4. 20.5
+5. 20.3
+6. 20.0
+7. 19.8
+6. 19.6
+5. 19. 4
19.2

19. 1

|
N
~ OHDJO1IJO HDOHWO O NOOooO OO0 [{eoNeolL N oy =N
N
—_

o

Elong.

167.
169.
161.
150.
139.

128.
117.
107.
98.
89.

80.

63.
56.
48.

41,
34.

20.
14.

10.
15.
22.

28.

42.
48.
96.

63.
10.

86.
95.

104.
113.
122.
132.
143.

153.
162.
165.
159.
150.

139.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

q
€

m

R. A. (2000) Decl.

1

h

m

C/2009 P1 (Garradd)

= 2010 July 23.0 1T
= 2011 Dec. 23.97140 TT
= 00. 75643

= 325.97611 2000.0

= 106. 23035

= 1.5510283 AU

= 1.0003768

6.0 + 5 log(Delta) + 7.5 log(r)

Delta r

23 06.52 -40 06.3 8.111 7.584
23 08.40 -39 06.2 8.137 1.505
23 11.03 -38 07.2 8.145 7.426
23 14.26 -37 10.1 8.132 7.346
23 17.97 =36 15.7 8.097 7.266
23 22.05 -3524.6 8.039 7/.186
23 26.37 -34 37.4 1.95] 1.105
23 30.84 -33 54.6 7.852 7.025
23 35.33 -33 16.8 71.724 6.943
23 39.73 -32 44.7 1.574 6.862
23 43.96 -32 18.7 7.404 6.780
23 47.87 -31 59.4 1.216 6.69]/
23 51.37 -31 47.3 1.012 6.615
23 54.32 -31 43.0 6.795 6.532
23 56.58 -31 46.9 6.569 6.449
23 58.02 -31 59.3 6.337 6.365
23 58.46 -32 20.4 6.103 6. 281
23 57.73 -32 49.9 5.871 6.196
23 55.66 -33 27.1 5.646 6.111
23 52.09 -34 11.0 5.433 6.026
23 46.88 -34 59.5 5.236 5.940
23 39.97 -35 49.7 5.061 5.854
23 31.35 -36 38.3 4.910 5.768
23 21.20 -37 20.9 4.789 5.681
23 09.84 -37 53.5 4.698 5.594
22 57.74 -38 12.2 4.640 5.506
22 45.50 -38 14.7 4.613 5.418
22 33.76 -38 00.0 4.616 5.329
22 23.08 -37 28.9 4.644 5.240
22 13.91 -36 43.1 4.692 5.151
22 06.51 -35 45.5 4.756 5.061
22 00.99 -34 38.6 4.829 4.9/1
21 57.34 -33 25.1 4.906 4.880
21 55.42 -32 07.0 4.980 4.789
21 55.08 -30 45.8 5.048 4.697
21 56.12 -29 22.8 5.103 4.605
21 58.33 -27 58.6 5.143 4.513
22 01.54 -26 33.5 5.163 4.419
22 05.55 -25 08.1 5.162 4.326
22 10.18 -23 42.2 5.138 4.232
22 15.30 -22 15.9 5.088 4.138
22 20.75 -20 49.1 5.013 4.043
22 26.39 -19 21.8 4.912 3.948
22 32.09 -17 53.7 4.786 3.852
22 37.73 -16 24.7 4.635 3.756
22 43.17 -14 54.4 4,460 3.660
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Daily motion

m
+0.
+0.
+0.
+0.
+0.

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

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

.04
.07
21
. 36
Y

.69
. 86
.02
.14
.21

.22
11
.07
.92
.14

)
.37
.19
.03
.10

.22
.32
.40
.46
.01

. 94
. 56
Y
. 56
. 54

.01

19
26
32
37
41

43
45
45
44
42

39
35
30
23
14

+6.
+b.
+b.
+b.
+b.

+4.
+4.
+3.
+3.
+2.

+1.
+1.

—hJOoOo

NEBERNO OOAON O W

N [e>X{aNeo X NEN [opNop NN p =N W—00 A~ OO —=CIN O©WWOOo OhydoO—

—_——t ok —d —_——t ok —d —_——t ok —d —_——t ok —d —_——t ok —d —_——t ok —d —_——t ok —d —_——t ok —d

—_ —_
w w

WLk BAbAEAAER BABRBEDR BAEBRRE OO0 CICICIOISD OO OO NSNS

(&S] OO —=N WWh o101 [orNerNerNar L N ~N~J0o0 00O OS—=NwWwhH G140 ©O NWRAROIOS ~N 00O © OO ——=—=

~ OO ~J00© © 00— 00 ONdPW NONJW ONOOOO GIJdOPR~O OJO O~ O©—=ooOoOo OOJwWo



Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet

Epoch

Peri.
Node
Incl.

a

m1

18
18
18
18
18

19
19
19
19
19

19
19
19
19
19

19
19
19
19
19

19
19
19
19
19

19
19
19
19
19

19
19
19
20
20

20
20
20
21
21

21
21
21
22
22

22

m
13.
24.
35.
46.
96.

06.
16.
24.
32.
39.

45.
49.
92.
94.
94.

93.
90.
45.
40.
34.

2].
21.
16.
12.
10.

09.
10.
13.
18.
24.

32.
41.
o1,
01.
13.

25.
38.
o1,
04.
18.

31.
45.
99.
12.
26.

39.

36P/Whipple

= 2010 July
= 2011 Dec.
201. 84766
= 182. 39441
9. 93580

23.0
31.0057

2000.0

3.0872031 AU

1T
31T

S O O

6.6 +5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.

11 -15 16
36 -15 07.
45 -14 54.
28 -14 36.
14 -14 14.

13 -13 48.
11 =13 19.
19 =12 47.
62 -12 13.
48 -11 39.

25 -11 04.
18 =10 30.
94 -09 59.
62 -09 30.
13 -09 07.

25 —08 50.
22 -08 40.
80 -08 37.
27 -08 43.
04 -08 58.

62 -09 20.
94 09 47.
31 -10 19.
38 -10 53.
04 -11 28.

45 -12 01.
68 -12 31.
69 -12 58.
38 -13 20.
63 -13 37.

25 -13 41.
10 =13 52.
02 -13 49.
84 -13 39.
42 -13 23.

62 -12 59.
32 -12 29.
41 -11 52.
17 =11 09.
32 -10 20.

98 -09 26.
66 -08 28.
31 -07 26.
86 -06 20.
25 -05 13.

44 -04 03.

—Jwo o wW~JIoooonN [e)d) P> NeorYea) WOWooON oo~ NOJOo1T [« R N Ko rpRlod)]

—JOonNoe CINdN— O

©

Delta

284
. 226
150
055
944

818
679
929
369
204

035
865
. 698
93]/
387

251
132
035
963
918

901
912
950
011
093

192
302
421
944
669

191
908
.017
117
. 206
. 282
4,344
4. 391

4.423
4.438

4.43]
4.420
4.388
4. 340
4.276

4.199

B RARRLE WKW WWNNN NNWOW WOWWR ARRRRE A0

r

4. 331
4. 311
4.290
4.268
4.24]

4.226
4.204
4.183
161
139

117
095
072
050
028

005
983
. 960
. 938
915

. 893
. 870
. 848
. 825
. 802

. 180
. 158
135
113
. 691

. 669
. 647
. 625
. 603
. 582

. 961
. 940
519
. 498
. 4178

. 458
. 438
419
. 400
. 381

. 363

-111 -

989532

1591101

0.2
4.1660030 AU
0.1
8.5

0 years

Daily motion

+1
+1
+1
+1
+1

m

12
11
.08
.05
.00

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

+0.
+0.
+0.
.01
.15

.30
.44
)
. 62
. 64

.61
.52
.39
.23
.06

12
.30
41
. 62
.16

.89
.99
.08
.16
.22

.21
31
.34
.35
.37

.37
. 36
. 36
.34
.32

.29

94
87
18
69
98

45
32
17

+0.
+1.
+1.
+2.
+2.

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

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

+1.

wWh BN OO NEAONO ~NwoonN A~ CIOIhRAN© ODAON O WO
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m1

22.
22.
22.
22.
22.

22.
22.
22.
22.
22.

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.
20.
20.
20.
20.

20.
20.
20.
20.
20.

20.
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Elong.

13.
19.

33.
40.

48.
99.
63.
1.
19.

817.

104.
113
122.

132.
142.
151.
160.
167.

165.
157.
148.
138.
128.

118.
100.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Daily

m
+0.
+0.
+0.
+0.
+0.

.05
.19
.34
.49
.63

"y
. 88
.95
.98
.96

.89
.19
. 65
.50
.35

40
34
2]
17
07

.19
.04
.09
.22
.34

.44
.53
.61
.69
.15

.80
.85
. 88
.91
.92

.93
.92
.89
. 84
vy

. 66
.50
.26
.08
.60

Comet C/2009 F4 (McNaught)
Epoch = 2010 July 23.0 1T
T = 2011 Dec. 31.61453 TT
Peri. = 260. 36156
Node = 53.57144 2000.0
Incl. = 79.33877
q = 5.4553176 AU
e = 1.0029131
ml = 3.0+ 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r
m o
15 44.73 -35 34.3 8.210 7.530
15 48.73 -36 32.0 8.043 7.483
15 52.14 -37 31.8 7.861 7.437
15 54.79 -38 33.6 7.666 7.391
15 56.54 -39 37.2 7.464 7.345
15 57.22 -40 42.1 7.258 7.300
15 56.68 -41 47.8 7.054 7.254
15 54.79 -42 53.2 6.856 7.209
15 51.44 -43 57.2 6.668 7.165
15 46.58 -44 58.1 6.497 7.121
15 40.25 -45 54.0 6.346 7.077
15 32.57 -46 43.0 6.219 7.033
15 23.81 -47 23.2 6.119 6.989
15 14.32 -47 53.3 6.048 6.946
15 04.55 -48 12.9 6.007 6.904
14 54.99 -48 22.3 5.995 6.861
14 46.08 -48 23.0 6.011 6.820
14 38.23 -48 17.0 6.051 6.778
14 31.70 -48 06.9 6.113 6.737
14 26.67 -47 55.3 6.192 6.696
14 23.20 -47 44.6 6.284 6.656
14 21.27 -47 36.9 6.384 6.616
14 20.82 -47 33.6 6.488 6.576
14 21.75 -47 36.1 6.592 6.537
14 23.96 -47 45.1 6.691 6.499
14 27.31 -48 00.9 6.782 6. 461
14 31.71 -48 23.9 6.863 6.423
14 37.02 -48 54.1 6.930 6.386
14 43.16 -49 31.4 6.982 6.350
14 50.01 -50 15.7 7.016 6.314
14 57.50 -51 06.8 7.032 6.278
15 05.53 -52 04.6 7.028 6.243
15 14.00 -53 08.9 7.004 6.209
15 22.83 -54 19.6 6.961 6.175
15 31.93 -55 36.7 6.899 6.142
15 41.18 -57 00.0 6.819 6.109
15 50.47 -58 29.7 6.723 6.077
15 59.66 -60 05.7 6.612 6.046
16 08.57 -61 48.1 6.490 6.016
16 17.01 -63 36.9 6.359 5.986
16 24.70 -65 31.9 6.222 5.956
16 31.27 -67 33.0 6.081 5.928
16 36.24 -69 39.4 5.942 5.900
16 38.85 -71 50.1 5.806 5.873
16 38.01 -74 03.5 5.678 5.846
16 32.02 -76 16.5 5.559 5.820

-112 -

.39
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107.
98.
90.
82.
14.

67.
60.
93.
47].
42.

37.
35.
34.
34.
37.

40.
45.
o1,
97/,
63.

10.
16.
82.
89.
94.

14.4 100.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet 131P/Muel ler

Epoch = 2010 July 23.0
7.87666 TT

T
Peri.
Node
Incl.

a

= 2012 Jan.
179. 63331
214. 22535
7. 35506
2.4179438 AU

2000.0

1T

S O O

ml =10.4 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

m

39.
90.
00.
10.

19.
28.
35.
41.
47.

90.
92.
93.
92.
49.

44,
38.
31.
24,
17.

10.
05.
01.
99.
99.

01.
05.
11.
18.
26.

36.
47.
98.
11.
24.

38.
92.
07.
21.
36.

o1,
06.
21.
36.
o1.

22 05.

— — — — — — — — — — — — — — — — ) — — — — — — . — — . — — — — ) — — —
O © 00 0 o [ecNecleceocKeo) ~~J 0000 0o 00 OO 0O OO0 Co O OO 00 0 OO O ©0 00 OO OO 00 0~~~

NNON — —
OO OW©

NS
o

NN
—_

80 -19
49 -18
18 -18
57 -18

12 -18
08 -18
92 -11]
88 -17
00 -16

14 -16
94 -16
48 -15
29 -15
36 -14

81 -14
88 -14
97 -14
99 -14
34 -14

19 -14
47 -14
13 -14
84 -15
86 -15

81 -15
99 -15
09 -16
14 -16
61 -16

31 -
10 -
84 -
38 -
60 -

37 -15
98 -15
13 -14
91 -13
84 -12

85 -11
86 -10
81 -09
65 -08
31 -07

15 -05

—_
SHOOOOOHD

28.85 -19 01.
01.
96.
47.
35.

19.
00.
38.
15.
o1.

26.
01.
38.
17.
98.

43.
32.
26.
23.
25.

31.
40.
93.
08.
24,

40.
96.
11.
23.
32.

37.
37.
31.
19.
01.

36.
04.
25.
39.
47.

48.
43.
33.
19.
00.

317.
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Delta

205
117
010
887
148

997
435
264
088
911

134
962
399
249
116

004
917
857
825
823

841
897
968
056
157

267
381
497
610
18

819
910
989
056
109

147
170
178
169
145

105
050
982
899
805

. 699
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4.
4.
4.
4.
4.

-113 -

r

302
219
256
232
208

183
158
133
107
081

055
028

. 001

973
945

917
. 888
. 859
. 830
. 801

o
141
111
. 680
. 649

. 618
. 087
. 555
. 523
. 491

. 459
427
. 394
. 362
. 329

297
. 264
. 231
.198
. 166

133
. 101
. 068

036

. 004
973

0.3429375
3.6799298 AU
0.13961908
7.06 years

Daily motion

+1
+1
+1

m

.10
.07
.03
+0.
+0.

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

+0.
.05
.12
.29
.45

.99
.69
.14
13
. 65

.93
.37
.19
.00
.19

.38
)
.1
.85
.97

.08
11
.25
.32
.38

.42
.45
.48
.49
.50

.50
.49
.48
47
.44

.42

98
91

84
14
64
o1
317

22

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

+1.
+2.
+2.
+2.
+2.

+2.
+2.
+2.
+1.
+1.

+1.
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m1
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Elong.
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet P/2006 T1 (Levy)

Epoch = 2010 July 23.0 1T
T = 2012 Jan. 12.61802 TT
Peri. = 179.65362

Node = 279.77373 2000.0
Incl. = 18.27138

q = 1.0063851 AU

S O O

ml =14.4 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

19
19
19
19
19

20
20
20
20
20

20
20

20 42.
20 43.
20 43.

20
20
20
20
20

20
20
19
19
19

19
19
19
19
19

19
19
19
19
20

20
20
20
20
21

21
21
21
21
22

22

m

21.55 -19 10.
30.45 -18 44.
31 -18 14.
42.
08.

32.
99.
17.
38.
00.

22.
47.
13.
43.
17.

99.
39.
29.
25.
2].

34.
45.
00.
16.
32.

47.
01.
11.
19.
22.

20.
13.
01.
43.
18.

48.
11.
2].
38.
41.

39.
30.
15.
94.
2].

18 +00 04.

39.
48.
96.

04.
12.
19.
25.
31.

36.
39.

03 -17
92 11

65 -16
32 -15
44 -15
87 -14
49 -14

20 -13
84 -12
30 -12
42 -11
10 -11

24 -10
80 -10
81 -10
44 -10
93 -10

69 -10
22 -10
06 -11
14 -11
67 -11

17 =11
43 -12
49 -12
32 -12
84 -12

89 -12
33 -12
99 -12
12 -11
38 -11

82 -10
90 -10
92 -09
5/ -08
96 -07

99 -06
40 -05
32 -04
30 -02
26 -01

41.
37.
32.
26.
18.

10.
02.
94.
46.
40.

36.
33.
32.
33.
35.

39.
45.
o1,
99.
08.

17.
2].
38.
49.
00.

12.
24.
36.
48.
00.

12.
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Delta

834
821
185
125
644

941
419
280
125
957

180
996
410
224
044

874
119
982
469
382

326
300
306
339
398

478
974
681
194
908

.019
124

ARERARE WWOWW WWRKRW WRWWW RRARRRE AOCOC GOCICIO

r

4. 858
4. 840
4. 821
4. 801
180

159
136
113
689
664

639
. 612
4.584
4. 556
4.52]

4. 496
4. 465
4.433
4. 400
4. 366

4. 331
4.295
4.258
4.220
182

142
101
059
016
972

9217
. 880
. 833
. 185
135

. 684
632
979
. 524
. 469

412
. 354
. 294
233
A

107

AR RRRRR A

W WWWWW WWWWW WWWWL WARRR A

0.6679812
3.0311088 AU
0.18676771
b.28 years

Variation m1
for T=+1 da
-0.17 -1.2
-0.17 -1.2
-0.17 -1.3
-0.18 -1.3
-0.18 -1.4
-0.19 -1.4
-0.19 -1.5
-0.20 -1.6
-0.21 -1.7
-0.21 -1.8
-0.22 -1.9
-0.23 -2.0
-0.26 -2.1
-0.26 -2.2
-0.27 -2.3
-0.28 -2.4
-0.30 -2.5
-0.31 -2.6
-0.31 -2.7
-0.32 -2.7
-0.31 -2.7
-0.31 -2.7
-0.30 -2.7
-0.29 -2.6
-0.27 -2.5
-0.26 -2.4
-0.26 -2.3
-0.24 -2.2
-0.23 -2.2
-0.22 -2.1
-0.22 -2.0
-0.22 -2.0
-0.22 -2.0
-0.22 -2.0
-0.23 -2.0
-0.23 -2.0
-0.24 -2.1
-0.26 -2.2
-0.27 -2.3
-0.28 -2.4
-0.30 -2.5
-0.32 -2.6
-0.34 -2.8
-0.36 -3.0 )
-0.39 -3.2 24
-0.42 -3.5 24.7

Mot. /PA

12.
12.

12
12.
12

—_——

—_—

—_——

—_——t ok k. —_——

—_—— ok —

20
20

©WOWWEO OLIDTT HRW—O©®O CIW——h DOONN N=O-J0T WNWAD —NO©O——

9/ 18
9/ 11
.8/ 16
6/ 75
2/ 13

1/ 12
.0/.70
1/ 68
.0/ 65
.8/ 61

4/ 56
9/ 47
4/ 29
1/350
5/308

3/287
4/218
4/272
1/269
. 2/266

.5/265
1/263
9/261
1/260
.8/257

.2/252
. 1/232
.4/120
7/ 95
.9/ 88

0/ 85
.9/ 83
.5/ 81
.0/ 19
.2/ 18

.3/ 16
.3/ 15
1/ 13
.8/ 12
.4/ 10

.9/ 69
.3/ 61
.1/ 66
.9/ 64
.1/ 63

.3/ 61
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Elong.

6
3.
10.
18.
26.

34.
42.
90.
99.
67.
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet
Epoch

Peri.

Node

Incl.

a

m1

23
23
23
23

23
23
00
00
00

00
00
00
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01
01
01

01
01
01

12.
20.
28.
317.

45.
99.
04.
13.
23.

32.
42.
o1,
00.
09.

17.
25.
32.
39.
45.

90.
93.
96.
9].
96.

99.
o1,
47.
42.
36.

31.
25.
21.
18.
17.

17.
19.
22.
26.
32.

39.
47.
99.
02 05.
02 15.

02 25.

P/2000 Y3 (Scotti)

= 2010 July 23.0
13. 17431 TT

= 2012 Jan.
91. 42484
354. 31523
2.26428
3.9242355 AU

.2 +5 log(Delta)

R. A. (2000) Decl.
h m o
23 06.04 -05 42.
57.
07.
13.
17.

17.
16.
46.
90.
94.

97.
00.
01.
00.
96.

90.
40.
26.
08.
45.

16.
41.
99.
11.
14.

10.
98.
39.
14.
46.

16.
48.
24.
06.
97.

96.
05.
22.
47.
19.

97.
40.
2].
17.
08.

01.

o

89 -04
41 -04
49 -03
01 -02

90 -01
06 -00
41 +00
89 +01
41 +02

92 +03
35 +05
63 +06
68 +07

43 +07

19 +08
68 +09
97 +10
96 +11
32 +11

11 +12
80 +12
24 +12
32 +13
96 +13

15 +13
97 +12
60 +12
36 +12
68 +11

03 +11
89 +10
69 +10
16 +10
30 +09

39 +09
03 +10
16 +10
66 +10
41 +11

26 +11
10 +12
80 +13
24 +14
33 +15

96 +16

~ O©—=wwaow N—— O™ N —— NooOoHO Ol ~N— O o1 wWwoHOo~JOol O WNN N G100 O Ol SO TIwo

2000.0

Delta

100
.218
. 323
412
485

940
975
991
987
964

922
460
. 381
286
175

050
913
165
610
449

285
121
961
809
668

943
437
356
302
278

284
320
383
470
971

100
833
973
4.114
4.254

4. 389
4.51]
4.634
4.739
4.830

4.907

WWW WWRWW WWWWRW WWWAS AARAO CIOCIOICT OICICICICT GTGICICTGT

- 115 -

1T

r

119
. 103

686

670
654

S O O

-0.41 -2
-0.41 -2

Variation
for T=+1 da
-0.31 -2.1
-0.30 -2.1
-0.30 -2.1
-0.30 -2.1
-0.29 -2.1
-0.29 -2.1
-0.30 -2.1
-0.30 -2.1
-0.30 -2.2
-0.31 -2.2
-0.31 -2.2
-0.32 -2.2
-0.33 -2.3
-0.33 -2.3
-0.34 -2.3
-0.36 -2.4
-0.37 -2.4
-0.38 -2.4
-0.40 -2.5
-0.42 -2.6
-0.44 -2.6
-0.46 -2.7
-0.48 -2.8
-0.50 -3.0
-0.52 -3.1
-0.54 -3.2
-0.55 -3.3
-0.57 -3.5
-0.57 -3.6
-0.57 -3.6
-0.57 -3.6
-0.56 -3.6
-0.54 -3.6
-0.52 -3.5
-0.50 -3.3
-0.48 -3.2
-0.47 -3.1
-0.45 -3.0
-0.44 -2.9
-0.43 -2.7
-0.42 -2.6
-0.41 -2.5
-0.41 -2.4
-0.41 -2.4
3
2

0.2034503
4.9265419 AU
0.09013445
10. 93 years

+ 25.0 log(r(t-180))

—=DNNDN NNNNN

NI OO OO O

NN
SS

_._._.
© LCOOLVLY VOOVLOLY OO0 COOOLL OO

—_—— ko —_—— ko —_—— ko

—_—
(&S] [SaRaNopNdy - AR WWN NNNNN NWWwhOo DO OCO—

—_

Mot. /PA

11.
12.
13.
14.
14.

15.
15.
15.
15.
15.

15.
15.
14.
.2/ 66
.5/ 66

.1/ 61
.1/ 61
.6/ 67
.2/ 66

—_—

—_——

—_

—_——t ok k.

SURALN OONAN ONAD® PEEOR NO—AR® —NOO—N Wa

2/ 66
3/ 66
2/ 66
0/ 66
6/ 66

0/ 66
4/ 66
6/ 66
6/ 66
6/ 66

4/ 66
1/ 66
1/ 66

1/ 66

0/ 65
0/ 63
9/ 55

.6/305

1/261

8/256
1/254
1/252
8/251
8/250

1/250
6/249
7/248
4/246
2/112

6/ 71
9/170
1/ 69
0/ 69

.8/ 69

.3/ 69
.5/ 69
.6/ 10
.5/.10
.2/

16.

8/ T

Elong.

62.
93.
45.
37.
29.

22.
14.
1
0.
1

14.
21.
29.
36.
43.

90.
98.
66.
13.
81.

90.
98.
107.
116.
126.

136.
147.
158.
169.
178.

167.
156.
145.
134.
123.

113.
104.
94.
85.
11.

68.
92.
45.
37.

30.

[ecXorNd EN Nan)
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

20
20
20
20
20

20
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
21
21
21
21

21
21
22
22
22

22

m
18.
25.
33.
41.
49.

9].
05.
12.
19.
25.

30.
35.
39.
42.
43.

43.
42.
39.
34.
28.

21.
13.
04.
99.
47.

39.
34.
30.
21.
2].

28.
31.
36.
42.
49.

96.
05.
14.
24.
34.

45.
96.
07.
18.
29.

40.

5D/Brorsen [Orbit 3]

= 2010 July 23.0
21.19178 11

2012 Jan.
19. 89818
96. 65699
20.00717

0.5367219 AU

2000.0

1T

9.6 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

10 -27
93 -21
93 -27
96 -26
95 -26

11 =25
33 -25
94 -25
28 -25
45 -25

94 -25
62 -25
37 -25
04 -25
90 -25

62 -26
2] =21
35 2]
87 -28
87 -29

94 -30
23 -31
37 -32
91 -32
22 -33

99 -33
24 -33
19 -33
98 -32
60 -32

97 -32
96 -31
41 -31
15 =30
00 -29

81 -29
42 -28
10 =27
93 -2]
18 -26

39 -25
23 -24
25 -23
38 -23
95 -22

o

90.
21.
04.
41.
19.

99.
40.
24,
12.
03.

00.
02.
11.
2].
o1,

23.
03.
90.
41.
36.

31.
21.
05.
40.
03.

16.
18.
11.
96.
35.

09.
39.
06.
31.
93.

12.
30.
47.
02.
15.

28.
41.
94.
08.
23.

10 =21 40.

DO —=01 [oeNecNap N EJIL] [o=NIbNe oo NN [{oNe N -y Jb]

© SOhoOOJ©O OO —00© O —= 0000 O WwWw—ww ©O©wWwoow—

Delta

408
424
416
382
325

244
140
016
874
115

943
361
172
980
190

605
430
211
131
015

927
869
842
846
879

ARAR RARRR ARRRAW WWRWWW ARRRR RROGCIO OCTO0D SOSOO

W WWWWW WRRRE ARRRR RARRAR RARRRR ARCOIOIC CIOICICIOT GICICICIOT OICTOIGION

r

. 486
. 465
. 443
. 420

396

371

346
319

. 292
. 264

. 235
. 206
175

143

A1

078
043
008
972
935

897
857
817
116
134

691
647
601
999
507

459
409
358
306
252

197
141
084
025
965

. 904
. 841
. 1176

110

. 643
074

e = 0.8297981
a= 3.1534424 AU
n= 0.17600569

P = 5.60 years
Variation m1
for T=+1 day

-0.12 +0.1 21.0
-0.12 +0.1 21.0
-0.12 +0.1 21.0
-0.13 0.0 21.0
-0.13 0.0 20.9
-0.14 0.0 20.9
-0.14 -0.1 20.8
-0.15 -0.1 20.8
-0.15 -0.2 20.7
-0.16 -0.2 20.6
-0.17 -0.2 20.5
-0.18 -0.3 20.4
-0.19 -0.3 20.3
-0.20 -0.3 20.2
-0.21 -0.3 20.1
-0.22 -0.3 20.0
-0.23 -0.3 19.9
-0.24 -0.3 19.7
-0.24 -0.2 19.6
-0.25 -0.1 19.6
-0.25 0.0 19.5
-0.25 +0.1 19.4
-0.24 +0.2 19.4
-0.23 +0.3 19.3
-0.22 +0.4 19.3
-0.21 +0.5 19.3
-0.20 +0.5 19.3
-0.18 +0.5 19.3
-0.17 +0.5 19.3
-0.17 +0.5 19.3
-0.16 +0.4 19.3
-0.16 +0.4 19.3
-0.16 +0.3 19.3
-0.16 +0.2 19.3
-0.16 +0.2 19.3
-0.17 +0.1 19.3
-0.18 0.0 19.2
-0.18 -0.1 19.2
-0.19 -0.2 19.1
-0.21 -0.4 19.0
-0.22 -0.5 19.0
-0.23 -0.6 18.8
-0.25 -0.8 18.7
-0.27 -0.9 18.6
-0.29 -1.1 18.5
-0.32 -1.3 18.3

Mot./PA Elong.
10.7/ 78 18.8
10.9/ 78 11.8
11.0/ 79 8.1
10.9/ 79 11.4
10.7/ 79 18.2
10.4/ 80 25.9
9.9/ 81 33.9
9.2/ 83 42.0
8.4/ 85 50.3
7.5/ 88 58.6
6.4/ 92 67.1
5.2/100 75.8
4.0/114 84.6
3.1/141  93.6
3.2/177 102.8
4.4/204 112.3
6.1/220 122.1
7.9/229 132.0
9.6/235 142.0
11.0/240 151.8
11.8/244 160.5
12.1/248 165.3
11.7/252 162.3
10.7/257 154.1
9.2/262 144.2
7.2/268 133.9
5.1/278 123.5
3.2/298 113.4
2.1/347 103.5
3.1/ 34 93.8
4.8/ 52 84.5
6.6/ 60 75.5
8.2/ 65 66.7
9.7/ 671 58.2
11.0/ 69 49.9
12.1/70  41.9
13.0/ 711 34.1
13.8/ 72 26.8
14.5/ 72 20.0
15.1/ 72  14.3
15.5/ 73 11.4
15.8/ 73 12.9
16.0/ 74 11.7
16.1/ 74 23.8
16.1/ 75 30.4
16.0/ 76  37.1



Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

20 14.72 -217 41.
19.
9].
35.
14.

94.
36.
21.
09.
02.

99.
02.
11.
28.
92.

24.
03.
48.
39.
32.

24,
12.
93.
26.
47.

98.
99.
92.
38.
18.

93.
25.
93.
19.
43.

05.
25.
44,
01.
17.

33.
48.
04.
21.
39.

00.

20
20
20
20

20
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
21
21
21
21

21
21
22
22
22

22

m

22.
30.
38.
46.

94.
01.
08.
15.
21.

26.
30.
34.
36.
38.

37.
36.
33.
28.
22.

14.
06.
9].
49.
40.

34.
28.
24.
22.
22.

24,
27,
31,
37,
44.

92.
00.
09.
19.
29.

39.
90.
01.
12.
22.

33.

5D/Brorsen [Orbit 1]

= 2010 July 23.0 1T
= 2012 Feb. 5.31145 1T
= 19.37939

= 06.83084 2000.0

= 19.90224

0.5276904 AU

9.6 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

o1 =27
44 -26
40 -26
29 -26

01 -25
46 -25
93 -25
12 -25
12 -25

42 -24
90 -25
42 -25
85 -25
06 -25

91 -26
29 -2]
13 =21
43 -28
26 -29

83 -30
o1 =31
13 =31
04 -32
99 -32

04 -32
96 -32
19 =32
82 -32
64 -32

16 -31
25 -31
16 -30
50 -30
33 -29

08 -29
60 -28
16 =21
43 -2]
90 -26

89 -25
49 -24
23 -24
03 -23
83 -22

5] =22

—WONO N—=dW NO~JOo® NNNO——

IO O [ N Yo N e NIb] OoO—= 1o >™ oSHOoOO©oIW

~ cowoiIoy —

Delta

455
470
461
426
368

286
181
057
913
154

982
399
211
020
831

648
475
319
183
072

988
935
914
923
960

023
106
205
314
429

944
655
158
849
925

984
024
044
041
016

4. 969
4. 899
4.3808
4.695
4.563

4.413

coccik ARARE BBAEBRDE WWWWW AERREE ROOCICIOT OSSO D OO

- 117 -

W WWwWA ARRRRE ARARR RARRAR RARARRR CIOIOIOICT CIOICICIGT GICICICIOT OICTOIGION

r

. 028
. 508
. 4871
. 465
. 443

419
395
. 370
. 344
317

. 289
. 261
. 232
. 201
170

138
105
071

036
001

964
926
888
848
807

166
123
679
634
588

941
493
444
393
342

289
235
179
123
064

005
944

. 882

818

153
. 686

e = 0.8327607

a = 3.1553020 AU
n= 0.17585012

P = 5.60 years
Variation m1
for T=+1 day

-0.12 +0.1 21.1
-0.12 +0.1 21.1
-0.12 +0.1 21.0
-0.13 0.0 21.0
-0.13 0.0 21.0
-0.13 0.0 20.9
-0.14 -0.1 20.9
-0.14 -0.1 20.8
-0.15 -0.1 20.7
-0.16 -0.2 20.7
-0.16 -0.2 20.6
-0.17 -0.2 20.5
-0.18 -0.3 20.4
-0.19 -0.3 20.3
-0.20 -0.3 20.2
-0.21 -0.3 20.0
-0.22 -0.3 19.9
-0.23 -0.2 19.8
-0.23 -0.2 19.7
-0.24 -0.1 19.6
-0.24 0.0 19.6
-0.24 +0.1 19.5
-0.23 +0.2 19.5
-0.22 +0.3 19.4
-0.21 +0.4 19.4
-0.20 +0.5 19.4
-0.19 +0.5 19.4
-0.18 +0.5 19.4
-0.17 +0.5 19.4
-0.16 +0.5 19.4
-0.16 +0.4 19.5
-0.15 +0.4 19.5
-0.15 +0.3 19.5
-0.15 +0.2 19.5
-0.16 +0.2 19.4
-0.16 +0.1 19.4
-0.17 0.0 19.4
-0.18 -0.1 19.3
-0.19 -0.2 19.3
-0.20 -0.3 19.2
-0.21 -0.4 19.1
-0.22 -0.5 19.0
-0.24 -0.7 18.9
-0.26 -0.8 18.8
-0.28 -1.0 18.6
-0.30 -1.2 18.5

Mot./PA Elong.
10.6/ 78 18.0
10.8/ 79 11.0
10.9/ 79 1.8
10.8/ 79 11.7
10.6/ 80 18.8
10.2/ 80 26.6
9.7/ 81 34.6
9.0/ 83 42.8
8.2/ 85 b51.1
7.2/ 88 59.5
6.1/ 93 68.1
4.9/101 76.8
3.7/117 85.6
2.9/146 94.7
3.2/184 104.0
4.5/209 113.6
6.2/222 123.4
8.0/231 133.4
9.7/236 143.4
11.0/241 153.3
11.8/245 161.9
12.0/249 166.0
11.5/253 162.0
10.4/257 153.4
8.8/262 143.3
6.9/269 132.9
4.8/279 122.6
2.9/300 112.4
2.0/354 102.5
3.1/ 38 92.9
4.9/ 55 83.6
6.6/ 62 74.5
8.2/ 66 65.7
9.6/ 68 57.2
10.8/ 70  48.9
11.9/ 71 40.9
12.8/ 72 33.1
13.6/ 72 25.7
14.2/ 73 18.9
14.7/ 73 13.3
15.1/ 73 10.9
15.3/ 74 13.3
15.5/ 74 18.6
15.5/ 75 25.0
15.4/ 76  31.7
15.2/ 71 38.6



Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet

Epoch

T

Peri.
Node
Incl.

a

D/1886 K1 (Brooks)

= 2010 July 23.0 1T
= 2012 Feb. 6.4721 1T
= 208. 6755

= 39.1966 2000.0

= 10.9319

= 1.884239 AU

S O O

0.469334
3. 550706
0. 1473099
6. 69 year

ml =15.0 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl.

m

06 26.07 +35

06
06
06
06

05
05
05
06
06

06
06
06
06
06

06
07
07
07
07

07
08
08
08
08

08
09
09
09
09

09
09
10
10
10

10
10
10
10
09

09
09
09
09
09

09

17.
10.
04.
00.

9].
9.
98.
01.
06.

12.
20.
28.
37.
47.

58,
09.
21,
32.
44,

9].
09.
21.
33.
45.

9].
08.
19.
29.
38.

47.
99.
02.
07.
11.

12.
12.
09.
05.
98.

49.
39.
30.
22.
15.

80 +35
40 +35
39 +34
10 +34

12 +34
2] +34
69 +33
86 +33
99 +33

11 +32
05 +32
42 +32
69 +32
11 +31

34 +31
48 +31
01 +30
84 +30
88 +29

05 +29
26 +28
44 +28
o1 +2]
39 +27

02 +26
28 +26
11 +25
39 +25
99 +24

18 +24
99 +24
23 +24
49 +24
13 +24

89 +25
96 +25
96 +26
08 +27
09 +28

46 +29
96 +30
94 +30
15 +30
62 +30

o

02.
06.
01.
o1.
36.

19.
01.
43.
25.
08.

o1.
35.
19.
02.
44,

24.
04.
41.
16.
90.

21.
o1,
20.
48.
15.

42.
11.
41.
14.
o1.

34.
24.
21.
28.
46.

15.
99.
45.
40.
317.

29.
10.
35.
42.
31.

11.46 +30 04.

—“NOoOwWo™ LTI O

——= O~

(&2} SOOI wWh CIINd ~NoOoO~JO o™ OO — W—hoo WO hh—©

Delta

114
121
11
840
932

040
159
286
414
540

660
111
871
957
027

082
118
136
136
117

078
021
946
852
142

616
475
321
156
980

198
610
421
234
051

878
119
ol
458
365

301
266
260
281
323

. 384
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r

4.673
4. 649
4.624
4.599
4.513

4. 546
4.519
4. 491
4. 463
4.434

4. 405
4.375
4,344
4.313
4.282

4. 249
4.21]
4.183
149
115

080
044
008
9N
934

. 896
. 857
. 818
119
. 138

. 698
. 657
. 615
012
. 530

. 486
. 442
. 398
. 353
. 308

. 262
. 216
1170
123
075

. 028

- 118 -

Variation

for T=+1 da
-0.46 0.
-0.45 0.
-0.43 0.
-0.42 0.
-0.40 0.

-0.38 -0.
-0.37 -0.
-0.36 -0.
-0.35 -0.
-0.34 -0.

-0.33 -0.
-0.33 -0.
-0.33 -0.
-0.33 -0.
-0.33 0.

-0.33 +0.
-0.34 +0.
-0.34 +0.
-0.35 +0.
-0.35 +0.

-0.36 +0.
-0.37 +1.
-0.38 +1.
-0.39 +1.
-0.40 +1.

-0.42  +1.
-0.43  +1.
-0.45 +2.
-0.47 +2.
-0.50 +2.

-0.53 +2.
-0.56 +3.
-0.59 +3.
-0.63 +3.
-0.68 +4.

-0.73 +4.
-0.78 +4.
-0.83 +4.
-0.88 +4.
-0.92 +4.

-0.94 +4.
-0.95 +4.
-0.94 +3.
-0.91 +3.
-0.87 +3.

-0.83 +3.
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AU

S

m1

24.5
24.5
24.5
24.5
24.6

24.6
24.6
24,7
24,7
24.8

24.8
24.8
24.8
24.8
24.8

)
Nor I ¢ w
SR ©O—=WRAD —LOO—=N WAUIOHS ~I=—

NS
—_
~ ~~J00 00 ©

Mot. /PA

10.2/272
.1/268
.5/262
.5/255
.4/240

.9/197
.5/136
.3/114
.2/106
.9/102

-4/ 99
1/ 98
.9/ 98
.9/ 97
1/ 97

.4/ 98
.0/ 98
.5/ 98
.9/ 99
1/99

.3/100
.3/100
.3/101
-1/101
.9/101

.5/101
-9/101
.2/100
.2/ 99
.1/ 98

1/ 95
1/ 91
2/ 84
3/ 10
8/ 39

0/354
1/325
6/311
.8/302
.4/295

.0/289
.5/282
.9/214
.5/263
.0/244

4.5/206

WOIJ©
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Elong.

165.
157.
146.
135.
125.

114.
105.
95.
86.
11.

69.

53.
45.
38.

31.
24,

12.

14.
19.
26.
32.

39.

53.
61.
68.

16.
84.

102.
111.

120.
130.
141.
151.
160.

164.
160.
152.
141.
131.

121.
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Comet P/1998 U4 (Spahr)
Epoch = 2010 July 23.0 1T

T = 2012 Apr. 11.42916 TT

Peri. = 250. 56853 e = 0.3141710
Node = 181.12493 2000.0 a = 5 6460529 AU
Incl. = 32.15178 n= 0.07346605

q = 3.8722268 AU P = 13.42 years

ml = 6.2+ 5 log(Delta) + 15.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Variation ml  Mot. /PA Elong.
2010/11 h m for T=+1 day

Jan. 4 21 52.09 +00 08.1 5.898 5.293 -0.27 +0.7 20.9 11.5/ 87 48.1
Jan. 14 21 59.75 +00 14.0 5.984 5.269 -0.27 +0.7 20.9 12.2/ 84 40.0
Jan. 24 22 07.82 +00 26.0 6.052 5.245 -0.27 +0.6 20.9 12.7/ 82 32.2
Feb. 3 22 16.21 +00 43.5 6.101 5.221 -0.27 +0.6 20.9 13.1/80 24.6
Feb. 13 22 24.83 +01 05.8 6.130 5.197 -0.27 +0.6 20.9 13.4/79 17.6
Feb. 23 22 33.58 +01 32.1 6.138 5173 -0.28 +0.6 20.8 13.5/ 77 11.8
Mar. 5 22 42.38 +02 01.6 6.125 5149 -0.28 +0.6 20.8 13.6/ 76 9.6
Mar. 15 22 51.17 +02 33.6 6.090 5.125 -0.29 +0.6 20.8 13.5/ 75 12.8
Mar. 25 22 59.87 +03 07.3 6.035 5.101 -0.29 +0.6 20.7 13.2/ 75 18.8
Apr. 4 23 08.40 +03 41.9 5.960 5.077 -0.30 +0.6 20.7 12.9/ 74 25.7
Apr. 14 23 16.70 +04 16.5 5.865 5.053 -0.31 +0.6 20.6 12.4/ 74 33.0
Apr. 24 23 24.68 +04 50.3 5.753 5.030 -0.31 +0.7 20.5 11.8/ 74 40.4
May 4 23 32.27 +0522.4 5.624 5006 -0.32 +0.7 20.4 11.0/ 74 48.0
May 14 23 39.39 +05 52.0 5.481 4.982 -0.34 +0.7 20.4 10.1/ 75 55.7
May 24 23 45.94 +06 18.1 5.326 4.958 -0.35 +0.7 20.3 9.1/76 63.5
June 3 23 51.84 +06 39.7 5.160 4.934 -0.36 +0.8 20.2 7.8/ 78 71.5
June 13 23 56.99 +06 55.7 4.988 4.910 -0.38 +0.8 20.1 6.4/82 79.8
June 23 00 01.27 +07 05.2 4.812 4.836 -0.39 +0.8 19.9 4.9/88 88.2
July 3 00 04.58 +07 06.9 4.634 4.863 -0.41 +0.9 19.8 3.4/102 96.9
July 13 00 06.83 +06 59.8 4.460 4.839 -0.43 +0.9 19.7 2.4/136 105.9
July 23 00 07.93 +06 42.8 4.293 4.815 -0.44 +0.9 19.6 2.8/183 115.3
Aug. 2 00 07.84 +06 15.1 4.137 4.792 -0.46 +1.0 19.5 4.3/206 125.0
Aug. 12 00 06.55 +05 36.2 3.996 4.768 -0.48 +1.0 19.4 6.2/216 135.1
Aug. 22 00 04.11 +04 46.3 3.876 4.745 -0.49 +1.0 19.3 7.9/220 145.6
Sept. 1 00 00.70 +03 46.4 3.779 4.722 -0.50 +1.1 19.2 9.2/223 156.4
Sept. 11 23 56.53 +02 38.2 3.711 4.699 -0.51 +1.1 19.1 10.1/223 167.5
Sept.21 23 51.93 +01 24.5 3.672 4.676 -0.51 +1.2 19.1 10.3/223 177.17
Oct. 1 23 47.28 +00 08.8 3.665 4.653 -0.51 +1.2 19.0 9.8/221 169.5
Oct. 11 23 42.96 -01 05.3 3.688 4.630 -0.50 +1.3 19.0 8.8/218 158.2
Oct. 21 23 39.36 -02 14.2 3.740 4.607 -0.49 +1.3 19.0 7.2/213 147.0
Oct. 31 23 36.75 -03 15.0 3.818 4.585 -0.48 +1.3 19.0 5.5/202 136.1
Nov. 10 23 35.36 -04 05.6 3.917 4.562 -0.47 +1.4 19.1 3.9/181 125.4
Nov. 20 23 35.31 -04 45.1 4.033 4.540 -0.45 +1.4 19.1 3.4/145 115.0
Nov. 30 23 36.62 -05 13.1 4.160 4.518 -0.44 +1.3 19.1 4.3/113 105.0
Dec. 10 23 39.27 -0529.9 4.295 4.496 -0.42 +1.3 19.2 5.9/ 96 954
Dec. 20 23 43.20 05 36.2 4.432 4.475 -0.41 +1.3 19.2 7.6/ 88 86.1
Dec. 30 23 48.28 -05 33.2 4.568 4.453 -0.40 +1.2 19.2 9.2/83 771.1
Jan. 9 23 54.40 -05 21.8 4.698 4.432 -0.40 +1.2 19.3 10.7/ 80 68.4
Jan. 19 00 01.45 -05 03.4 4.819 4.411 -0.39 +1.1 19.3 12.0/ 78 60.0
Jan. 29 00 09.30 -04 39.1 4.929 4.390 -0.39 +1.1 19.3 13.1/ 77 51.9
Feb. 8 00 17.84 -04 10.0 5.025 4.370 -0.38 +1.0 19.3 14.0/ 77 44.0
Feb. 18 00 26.96 -03 37.3 5.105 4.349 -0.38 +1.0 19.3 14.8/ 76 36.4
Feb. 28 00 36.58 -03 02.0 5.169 4.329 -0.38 +0.9 19.3 15.5/76 29.0
Mar. 10 00 46.61 -02 25.3 5.215 4.310 -0.38 +0.9 19.3 16.0/ 77 21.9
Mar. 20 00 56.97 -01 48.1 5.242 4.290 -0.39 +0.9 19.3 16.3/ 77 15.3
Mar. 30 01 07.59 -01 11.3 5.251 4.271 -0.39 +0.9 19.3 16.6/ 78 10.0
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Oh TT
2010/11
Jan. 4
Jan. 14
Jan. 24
Feb. 3
Feb. 13

Feb. 23
Mar. 5
Mar. 15
Mar. 25
Apr. 4

Apr. 14
Apr. 24
May 4
May 14
May 24

June 3
June 13
June 23
July 3
July 13

July 23
Aug. 2
Aug. 12
Aug. 22
Sept. 1

Sept. 11
Sept. 21
Oct. 1
Oct. 11
Oct. 21

Oct. 31
Nov. 10
Nov. 20
Nov. 30
Dec. 10

Dec. 20
Dec. 30
Jan. 9
Jan. 19
Jan. 29

Feb. 8
Feb. 18
Feb. 28
Mar. 10
Mar. 20

Mar. 30

Comet

Epoch

Peri.
Node
Incl.

C/2006 S3 (LONEOS)

= 2010 July 23.0 1T

= 2012 Apr. 16.57770 TT

= 140. 13672

= 38.37204 2000.0

= 166. 03241

= 5.1321603 AU

= 1.0017994

5,0 + 5 log(Delta) + 7.5 log(r)

R. A. (2000) Decl.

21
21
21
21
21

21
21
21
21
21

22
22
22
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
20
20
20
20

20

h

m

39.
41.
43.
45.
48.

90.
93.
99.
97/.
99.

00.
00.
00.
99.
96.

93.
49.
44
37.
30.

22.
13.
04.
94.
45.

37.
29.
23.
17.
13.

10.
09.
08.
08.
09.

10.
13.
15.
18.
20.

23.
25.
2].
29.
30.

30.

10 -01
44 -01
94 -01
88 -01
36 -00

87 -00
30 -00
94 -00
49 +00
05 +00

09 +00
92 +01
21 +01
07 +01
99 +02

89 +02
10 +02
39 +02
99 +01
96 +01

26 +01
32 +00
01 +00
67 -00
63 -01

21 -02
6/ -03
19 -03
87 -04
18 -05

87 -05
09 -06
33 -06
48 -06
40 -07

96 -07
01 -07
42 -07
05 -07
14 -07

39 -06
82 -06
92 -06
93 -06
90 -05

69 -05

21.
25.
19.
09.
97.

41.
23.
04.
15.
36.

9].
16.
34.
49.
01.

09.
11.
08.
97.
40.

14.
42.
04.
39.
25.

14.
02.
48.
31.
10.

44,
13
36,
55,
08.

17.
21.
20.
16.
09.

98.
45.
30.
13.
96.

38.
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elta

602
663
699
108
689

641
964
459
328
173

996
801
992
373
150

927
111
907
321
160

028
930
868
844
857

904
981
082
202
334

471
607
136
851
950

027
079
105
102
070

008
917
199
655
489

304
- 120 -

r

. 932
. 881
. 830
119
. 128

671
. 627
.016
. 526
. 476

421
371
. 328
. 218
. 230

. 181
132
. 084

036
989

941
894
848
801
155

109
664
619
974
530

486
443
400
357
315

213
232
191
151
111

072
033
995
958

921
. 885

Daily motion
m ,
+0.17 +0.2
+0.21 +0.
+0.23  +1.
+0.25 +1.
+0.25 +1.

+0.24 +1.
+0.22 +1.
+0.20 +2.
+0.16 +2.
+0.10 +2.

+0.04 +2.
-0.03 +1.
-0.11  +1.
-0.21  +1.
-0.31 +0.

-0.42  +0.
-0.53 -0.
-0.64 -1.
-0.74 -1.
-0.83 -2

-0.89 -3.
-0.93 -3.
-0.93 -4
-0.90 -4
-0.84 -4

-0.75 -4
-0.65 -4
-0.53 4.
-0.41 -3
-0.29 -3

-0.18 -2.
-0.08 -2
+0.01  -1.
+0.09 -1.
+0.16 -0.

+0.21 0.
+0. 24 0.
+0.26 +0.
+0.27 +0.
+0.26 +1.

+0.24 +1.
+0.21  +1.
+0.16  +1.
+0.10 +1.
+0.02 +1.

-0.08 +1.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 152P/Hel in-Lawrence
Epoch = 2010 July 23.0

T

Peri.
Node
Incl.

a

m1

2012 July
163. 89110
91.94342
9.86723
3. 1140530 AU

5.6 + 5 log(Delta)

RhA.(ZOOO) Decl.

m

09 15.57 +23

09
09
08
08

08
08
08
08
08

08
08
08
08
08

08
09
09
09
09

09
09
10
10
10

10
10

10
11
11

—_
—_

—_ —_ e
—— = NN NNONN —

—_
—_

10.
05.
98.
92.

46.
42.
38.
36.
35.

36.
38.
41.
46.
92.

99.
07.
15.
24.
33.

43.
93.
03.
13.
23.

34.
44
94.
04.
13.

23.
31.
39.
47.
93.

99.
03.
06.
08.
08.

06.
03.
99.
93.
47.

41.

80 +24
13 +24
96 +25
14 +25

96 +26
05 +26
34 +26
04 +26
28 +26

05 +26
29 +26
88 +25
10 +25
61 +24

44 +24
07 +23
38 +22
24 +22
99 +21

22 +20
16 +19
30 +19
96 +18
88 +17

18 +16
41 +15
90 +14
37 +13
94 +13

13 +12
85 +11
97 +11
38 +10
93 +10

46 +10
84 +10
88 +10
44 +11
42 +11

18 +12
98 +13
03 +14
46 +14
37 +15

o

23.
00.
37.
12.
43.

06.
23.
32.
34.
28.

17.
01.
40.
14.
45.

12.
36.
9]/.
15.
30.

43.
99.
04.
13.
21.

29.
38.
47.
99.
14.

32.
99.
24.
99.
42.

34.
35.
47.
09.
42.

23.
10.
00.
49.
33.

29 +16 07.
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o

9.5684
2000.0

Delta

4.136
4.04]
. 988
960
963

997
058
143
246
363

490
620
152
879
001

113
213
300
372
4217

465
485
48]
469
433

371
303
212
103
979

840
688
926
356
180

002
826
654
493
345

215
108
027
975
952

958
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1T
11T

r

5. 000
4.979
4.958
4.936
4.915

4.893
4.811
4.848
4.826
4.803

4.780
4.75]
4,734
4.710
4.68]7

4.663
4. 639
4.615
4.590
4.566

4. 541
4.516
4. 491
4. 466
4. 441

4.416
4.390
4. 365
4. 339
4.313

4.288
4.262
4.236
4.210
4.183

4.157
4.131
4.105
4.079
4.052

4.026
4.000
3.974
3.948
3.922

3. 896

-121 -

S O O

Daily
m
-0.48
-0.57
-0.62
-0.62
-0.58

-0. 49
-0.37
-0.23
-0. 08
+0. 08

+0. 22
+0. 36
+0. 48
+0. 59
+0. 68

+0. 76
+0. 83
+0. 89
+0. 93
+0.97

+0. 99
+1. 01
+1.03
+1.03
+1.03

+1.02
+1. 01
+0. 99
+0. 96
+0. 92

+0. 87
+0. 81
+0. 74
+0. 66
+0. 55

+0. 44
+0. 30
+0. 16

0.00
-0.16

-0. 32
-0.45
-0. 56
-0. 61
-0. 61

-0.55

0.3078214
4.4989155 AU
0. 10328621
9.54 years

+ 17.5 log(r (t-250))

motion mil
+3.7 21.6
+3.7 21.5
+3.5 21.4
+3.0 21.4
+2.4 21.4
+1.7 21.4
+0.9 21.4
+0.2 21.4
-0.5 21.4
-1.1 21.5
-1.6 21.5
-2.1 21.6
-2.5 21.6
-2.9 21.6
-3.3 21.6
-3.6 21.7
-3.9 21.7
-4.2 21.7
-4.5 21.7
-4.7 21.7
-4.9 21.7
-5.0 21.7
-5.1 21.6
-5.2 21.6

2 .5
-5.1 21.5
-5.0 21.4
-4.8 21.4
-4.5 21.3
-4.2 21.2
-3.7 21.1
-3.1 21.0
-2.5 20.9
-1.7 20.8
-0.8 20.6
+0.2 20.5
+1.2 20.4
+2.2 20.2
+3.2 20.1
+4.1 20.0
+4.7 19.8
+5.0 19.7
+4.9 19.6
+4.4 19.5
+3.4 19.5
+2.2 19.5

Elong.

148.
159.
169.
171.
162.

152.
141.
130.
120.
110.

100.
82.
74.
66.

98.
90.

36.
29.

22.
15.
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15.

29.
36.
43.

o1,
98.

15.
83.

92.
101.
110.
120.
130.

140.
150.
160.
166.
164.

156.
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Oh

1T

2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet 158P/Kowal-LINEAR

Epoch = 2010 July 23.0
15.06822 TT

T

Peri.

Node

Incl.

a

m1

m

= 2012 Sept.
231. 53736
137.30910
7.90842
4.5792121 AU

2000.0

1T

S O O

5.7 + 5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl.

18 13.29 -18

18
18
18
18

19
19
19
19
19

19
19
19
19
19

19
19
19
19
19

19
19
19
19
18

18
19
19
19
19

19
19
19
19
19

20
20
20
20
20

20
21
21
21
21

21

23.
34.
44,
93.

02.
11.
18.
25.
31.

35.
39.
41.
41.
40.

38.
35.
30.
25.
19.

13.
08.
04.
01.
99.

99.
00.
02.
06.
11.

18.
25.
33.
42.
o1.

01.
12.
22.
33.
43.

94.
04.
14.
24.
33.

42.

86 -18
21 -18
22 -18
80 -18

83 -17
20 -17
19 -11
48 -17
17 -16

13 -16
04 -16

03 -16

63 -16
19 -16

98 -16
08 -16
93 -16
22 1]
92 17

88 -17
11 -18
39 -18
22 -18
42 -19

07 -19
22 -19
81 -19
16 -19
96 -19

28 -19
o/ -19
11 -19
96 -19
98 -19

86 -19
07 -18
92 -18
08 -17
68 -17

21 -16
99 -15
13 -15
95 -14
98 -14

93 -13

38.4
36.
30.
21.
10.

97.
41.
25.
09.
94.

40.
29.
21.
17.
17.

22.
31.
45.
02.
22.

43.
05.
26.
46.
04.

20.
33.
44,
o1,
96.

96.
93.
45.
34.
19.

00.
37.
10.
40.
08.

32.
96.
17.
39.
00.

SH—=00OoO © OoOoOOo1I—=N A oOonNdOT [ X{oNdéy [lo)d)] SO OCIW CI~J o100 LW CINOCIoY© DHDOOCOO CTooN

N
e
o

Delta

. 696
. 655
. 995
o117
421

. 309
183
. 045
. 898
. 145

. 589
433
. 282
139
. 008

. 894
. 801
132
. 690
6717

5
5
5
5
5
5
5
5
4
4
4
4
4
4
4
3
3
3
3
3
3.693
3.738
3. 809
3.904
4.018
4.149
4. 291
4.440
4
4
4
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

. 992
. 144

. 892
. 033
163
. 282
. 385

472
. o41
. 991
. 621
. 631

. 621
990
. 540
411
. 385

. 283

- 122 -

» ARRRR ARRRAR ARRRAR ARRRAR ARRRAR ARRRAR ARDRAR ARRRR ARRRA

r

135
133
130
128
126

123
121
119
116
114

112
109
107
105
102

100
698
695
693
691

688
686
684
681
679

6717
675
672
670
668

666
663
661
659
657

655
653
651
649
647

644
642
640
639
637

635

Daily motion

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

m
.06
.03
.00
+0.
+0.

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

+0.
.20
.06
.08
.22

.35
.46
.93
Y
. 56

.52
43
.32
.18
.03

11
.26
.40
.52
.63

K]
.81
. 88
.94
.99

.02
.04
.06
.06
.05

.04
.01
.98
.94
.89

. 84

+1
+1
+1

96
90

84
16
67
5/
46

33

0.0297204
4.7194768 AU
0.09613096
10. 25 years

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

+1.

—_
3
=

~ocIooo ol OO
NwWwWLwhM cIoIoooo
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Elong.

11.
18.

33.
41.

49.
9]/,
65.
13.
82.

90.

109.
118.
128.

138.
148.
159.
169.
175.

166.
156.
146.
135.
125.

115.
106.
97.
88.
19.

1.
62.

46.
38.

30.
23.
15.

14.
22.
30.
37.

45.

DWN A~ © HDJOo1© QWO oHW N~ O 0O NdPR~WW E- N Ee X d) KIV)
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

P/2004 F3 (NEAT)
= 2010 July 23.0

2013 Jan.
176. 40432
78.81108
15. 97458
2.8753595 AU

3.0 + 5 log(Delta)

RhA.(ZOOO) Decl.

06
06
06
06
06

06
06
06
06
06

06
06
06
06
06

07
07
07
07
07

08
08
08
08
08

08
09
09
09
09

09
09
09
09
09

09
09
09
09
09

09
09
09
09
09

08

m
42.
35.
29.
23.
19.

17
16.
17
19
23.

28.
35.
42.
90.
99.

09.
19.
29.
40.
90.

01.
12
23,
33,
44.

94.
03.
12.
21.
28.

35.
41.
45.
49.
90.

90.
48.
45.
40.
33.

26.
19.
12.
06.
02.

99.

65 +30
94 +30
03 +30
99 +31
93 +31

.08 +31

31 +31

.21 +31
.69 +31

62 +30

85 +30
22 +30
98 +30
19 +30
10 +30

19 +30
15 +29
46 +29
04 +29
18 +29

61 +28
43 +28
18 +28
16 +21
10 +27

11 427
69 +26
15 +26
18 +26
85 +26

63 +26
36 +26
89 +26
04 +27
66 +27

60 +28
80 +29
27 +30
16 +31
19 +32

64 +33
32 +33
46 +34
64 +34
32 +34

15 +34

28.
46.
99.
07.
10.

11.
09.
05.
01.
96.

90.
43.
36.
2].
17.

05.
92.
37.
20.
03.

44,
24.
03.
43.
23.

05.
49.
36.
2].
23.

26.
36.
99.
22.
98.

43.
35.
32.
29.
24.

11.
47.
11.
21.
18.

03.

()] O—=N OO LWoo LW~ ~NWO I O©oCITLwww DLWOoOHO O SO wN Ol N BN OO WhOoO—O oSOONOCIOT

29. 3983
2000.0

Delta

4.002
4.018
4.066
4. 141
4.240

4.35]
4. 489
4. 629
4.7]3
4.916

. 055
187
. 308
417
511

988
648
689
11
114

697
660
604
929
436

325
200
060
908
146

o/
405
232
063
902

154
623
914
431
376

352
358
392
452
933

631

W WWWWW WWWWW WARRA RAAOCIO CIOICIOICT OICICICIOT STOITIOTY

1T
2 11

r

4.976
4.965
4.954
4.942
4.930

4.917
4.905
4.892
4.818
4. 865

4. 851
4. 836
4.822
4.807
4.792

171
161
145
129
12

695
678
661
643
625

607/
4. 588
4. 569
4. 550
4. 531

4.511
4. 491
4.411
4. 451
4.430

4. 409
4. 388
4. 366
4. 345
4.323

4. 301
4.218
4.256
4.233
4.210

4.18]1

> PAhAELA Abhbiab

-123 -

S O O

0. 2853860
4.0236540 AU
0.12211616
8.07 years

+ 20.0 log(r (t-150))

Variation m1
for T=+1 day

-0.43 -1.1 20.2
-0.43 -1.2 20.2
-0.42 -1.3 20.2
-0.41 -1.3 20.2
-0.40 -1.3 20.3
-0.38 -1.3 20.3
-0.37 -1.3 20.3
-0.36 -1.2 20.4
-0.35 -1.2 20.5
-0.34 -1.1 20.5
-0.33 -1.0 20.5
-0.32 -0.9 20.6
-0.32 -0.8 20.6
-0.32 -0.7 20.6
-0.32 -0.6 20.7
-0.31 -0.5 20.7
-0.31 -0.4 20.7
-0.32 -0.3 20.7
-0.32 -0.2 20.7
-0.32 -0.1 20.6
-0. 32 0.0 20.6
-0.33 +0.1 20.6
-0.33 +0.2 20.5
-0.34 +0.3 20.5
-0.35 +0.4 20.4
-0.35 +0.5 20.3
-0.36 +0.6 20.3
-0.37 +0.7 20.2
-0.39 +0.9 20.1
-0.40 +1.0 20.0
-0.42 +1.1 19.9
-0.43 +1.2 19.8
-0.45 +1.3 19.7
-0.48 +1.4 19.5
-0.50 +1.5 19.4
-0.53 +1.6 19.3
-0.55 +1.6 19.2
-0.58 +1.5 19.1
-0.60 +1.5 19.0
-0.61 +1.3 18.9
-0.62 +1.2 18.9
-0.62 +1.0 18.9
-0.61 +0.8 18.8
-0.59 +0.7 18.9
-0.57 +0.6 18.9
-0.55 +0.5 18.9

Mot. /PA

—_——t ok k. —_——t ok k. —_——

____
N WOINEEO© OOENUT ARUION ©O—NN WRARR ARROW NoO©E SUI——

OG0 ©

.4/282
.5/219
.0/277
.2/214

1/211

.0/259

2/106
2/ 98
1/ 96
8/ 95

.2/ 94
.5/ 94
.6/ 94

6/ 94

4/ 95

.0/ 95
.5/ 96
.9/ 96
.2/ 97
.3/ 97

4/ 97
.3/ 98
.2/ 98
.9/ 98
.5/ 97

.9/ 97
.2/ 96
.3/ 94
.3/ 92

1/ 88

8/ 82
3/ 13
0/ 57
2/ 30
5/359

1/336
3/321
1/312
8/304
2/298

9/292
8/286
3/2178
4/267

.5/246
.6/200

Elong.

171.
162.
151.
140.
129.

119.
109.
99.
90.
81.

12.
64.
96.
48.
40.

33.
26.
19.
13.

8.

8.
13.
19.
26.
33.

40.
47.
99.
63.
.

19.
88.
97.
106.
116.

126.
136.
146.
155.
161.

162.
155.
146.
1317.
127.

117.

o
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

03
03
03
03
03

03
03
03
03
03

03
03
04
04
04

04
04
04
04
04

05
05
05
05
05

05
05
05
05
05

05
05
05
05
05

05
04
04
04
04

m
29.
26.
25.
25.
26.

28.
31.
35.
40.
45.

o1,
98.
05.
12.
20.

21.
35.
43.
o1,
98.

05.
12.
18.
23.
28.

32.
34.
36.
36.
35.

32.
28.
22.
16.
09.

02.
96.
90.
45.
41.

P/2003 HT15 (LINEAR)
= 2010 July 23.0

2013 Mar.
124. 19666
81. 44968
27.64284

2.6893593 AU

17.7102
2000.0

1T
2 11

S O O

9.4 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

91 +05

11 +06
38 +06
23 +07
22 +08

31 +08
40 +09
40 +10
20 +10
69 +11

19 +12
39 +12
39 +13
12 +14
2] +14

96 +15
11 +15
43 +16
02 +16
41 +17

47 +1]
11 +17
21 +17
65 +18
30 +18

03 +18
68 +18
14 +19
28 +19
01 +19

32 +19
25 +19
94 +20
67 +20
80 +20

19 +21
10 +21
17 +21
37 +21
95 +22

04 40.06 +22

04
04
04
04

04

39.
40.
43.
47.

92.

14 +22
96 +23
65 +23
69 +24

94 +24

o1,
17.
48.
23.
01.

41.
23.
06.
49.
32.

14.
99.
34.
11.
46.

19.
49.
16.
41.
04.

24,
42.
99.
13.
2].

39.
o1,
04.
16.
30.

44
99.
15.
31.
47.

04.
21.
38.
96.
15.

35.
97,
21.
47.
13.

40.

—~J— 00l ~OO~N—O AN OT [=2NecRerNocKeo) A OII

_——— — O~

— O —=0Ow OLW—wWwWw

~ SH—= 00O

Delta

303
420
991
690
833

974
110
236
351
449

931
994
636
657
656

633
988
922
436
329

205
064
908
140
963

380
194
009
830
662

509
371
21
193
147

133
152
201
215
3N

484
607/
136
866
993

113

Gl ARRRR ARARRE ARRRR AROICIO CICINIOD SOOOD OO OSSO GICICIOILT

r

947
. 928
.909
. 889
869

. 849
828
807
. 186
. 165

143
121
. 699
676
. 653

630
. 606
. 082
. 058
934

.509
484
459
. 433
. 407

. 381
. 354
321
300
213

245
L2117
189
. 160
131

.102
072
. 043
013
4.982

4.952
4.921
4.3890
4. 858
4.82]1

4.795

-124 -

Variation
for T=+1 da
-0.18 -2.2
-0.18 -2.2
-0.17 -2.1
-0.17 -2.1
-0.16 -2.0
-0.16 -2.0
-0.16 -2.0
-0.16 -1.9
-0.16 -1.9
-0.16 -1.9
-0.16 -1.9
-0.16 -1.9
-0.16 -1.9
-0.17 -1.8
-0.17 -1.8
-0.17 -1.8
-0.18 -1.8
-0.19 -1.8
-0.19 -1.8
-0.20 -1.9
-0.21 -1.9
-0.22 -1.9
-0.23 -1.9
-0.24 -2.0
-0.26 -2.0
-0.26 -2.1
-0.27 -2.1
-0.28 -2.2
-0.29 -2.3
-0.31 -2.4
-0.31 -2.5
-0.32 -2.6
-0.33 -2.7
-0.33 -2.8
-0.33 -2.9
-0.32 -3.0
-0.31 -3.0
-0.30 -3.0
-0.29 -3.0
-0.28 -3.0
-0.27 -3.0
-0.26 -2.9
-0.26 -2.8
-0.26 -2.8
-0.26 -2.7
.6

|
e
)
(&)

|
N

0.4179382
4.6204016 AU
0.09923948
9.93 years

m1

25. 0
24.9

24.9
24.8
24.8
24.8
24.8

24.8
24.8
24.8
24.8
24.9

24.9

Mot. /PA
4.5/305 127.
3.7/327 116.
3.5/356 106
4.1/ 21 96.
5.1/ 37 8I.
6.2/ 47 T8.
1.3/ 54 69.
8.3/ 59  60.
9.2/ 62 51.
9.9/ 65 43.

10.5/ 67  3b.

10.9/ 69  27.

11.3/ 71 20.

11.5/ 72 12.

11.6/ 73 1.

11.6/ 75 1.

11.5/76  13.

11.2/ 77  20.

10.8/ 78  28.

10.3/ 78  35.
9.7/ 79 43.
8.9/79 51.
7.9/°79 59
6.8/ 78 67
5.4/ 76 5.
4.0/ 72 84
2.4/ 59 93
1.3/ 9 103.
2.2/307 113.
4.1/291 123.
5.9/285 133.
7.6/282 144
9.0/281 155.
9.8/280 167.

10.0/280 177.
9.5/280 168.
8.5/282 157
6.9/285 145.
5.1/292 134.
3.3/308 123.
2.3/349 112
2.9/ 35 102.
4.5/ 55  93.
6.1/ 64  83.
1.7/ 69 74
9.1/ 72 66.

Elong.
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23
2
12
22
1

1
2

1
2

31
10
20
30
10

20
30

9
19
29

8
18
28
10
20

30

—_—— ok

Comet

Epoch

Peri.
Node
Incl.

a

m1

20 40.07 -15 44,

m

P/1997 C1 (Gehrels)

= 2010 July 23.0
12.53139 TT

= 2013 July
= 211. 33568
225. 31962
2. 85667
3.5975938 AU

2000.0

1T

S O O

3.6 +5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.

20 46.21 -15
20 52.53 -14
98.
05.

11.
17.
23.
29.
34.

38.
42.
46.
48.
90.

o1,
o1,
90.
49.
46.

43.
39.
35.
30.
26.

22.
19.
17.
15.
15.

16.
17.
20.
24.
28.

33.
39.
45.
92.
99.

06.
14.
21.
29.
36.

43.

20
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

22
22
22
22
22

22

93 -14
33 -14

64 -13
17 -13
65 -12
19 -12
30 -11

92 -1
94 -10
31 -10
95 -10
18 -09

14 -09
81 -09
97 -09
22 -09
64 -09

34 -10
47 -10
23 -10
88 -11
67 -11

85 -11
66 -12
28 -12
84 -12
43 -12

07 -12
14 -12
41 -12
00 -12
42 -12

o/ -11
35 -11
66 -10
40 -10
46 -09

171 -09
23 -08
15 =07
26 -06
67 -06

91 -05

21.
96.
30.
02.

33.
04.
35.
06.
39.

12.
48.
2].
09.
99.

46.
41.
41.
46.
96.

10.
28.
49.
11.
33.

94.
12.
2].
39.
46.

48.
46.
38.
26.
09.

48.
22.
53,
20,
44.

06.
25.
43.
99.
15.

31.

— =N~ [Sa N3 Ny Y Ib] O© OO [N NeorNeo) [Sa NS NeoNarNIb]

~ DO LW~IW ~NCiILwoY O WWOoIOoO o™ Ao O

Delta

123
154
160
142
099

033
943
832
101
992

388
212
027
836
645

456
275
105
950
816

105
621
966
941
946

980
640
123
825
941

066
196
326
452
570

676
168
842
897
931

944
933
900
844
167

. 669

o 0000 S0 OO0 CICICICITT GICICITITT CITIOS® OSSN NNNN©  ©0mmoo
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r

. 244
. 216
187
157
128

.099

069
040

.010

980

950
919

. 889

858
828

1917
166
134
103
672

640
608
971
945
913

480
443
415
383
350

317
284
251
218
184

151
117
084
050
016

982

. 948
914
. 880
. 845

. 811

Variation

for T=+1 da
-0.15 -0.6
-0.15 -0.6
-0.15 -0.6
-0.15 -0.7
-0.16 -0.7
-0.16 -0.7
-0.16 -0.7
-0.17 -0.8
-0.17 -0.8
-0.18 -0.9
-0.18 -0.9
-0.19 -0.9
-0.19 -1.0
-0.20 -1.0
-0.20 -1.0
-0.21  -1.1
-0.22 -1.1
-0.22 -1.2
-0.23 -1.2
-0.23 -1.2
-0.24 -1.2
-0.24 -1.2
-0.24 -1.2
-0.24 -1.2
-0.24 -1.1
-0.23 -1.1
-0.23 -1.1
-0.22 -1.0
-0.22 -1.0
-0.21 -1.0
-0.21 -1.0
-0.21 -0.9
-0.20 -0.9
-0.20 -0.9
-0.20 -0.9
-0.20 -1.0
-0.20 -1.0
-0.20 -1.0
-0.20 -1.0
-0.20 -1.0
-0.20 -1

-0.21 -1

|
o
NS
N
|
—_
w NN ——

0.4694599
6. 7810026 AU
0. 05581658
17. 66 years

m1

24.
24,

24.

24.
24.
24,

24.
24.

24.
23.

23.
23.
23.
23.
23.

23.

23.
23.
23.

23.
23.

23.
23.

23.
23.
23.
23.
23.

23.
23.
23.
23.

23.
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.2/ 16
.5/ 15
1/ 14
1/ 14
6/ 73

4/ 12
1/ 11
6/ 71
0/ 170
3/ 69

4/ 68
.4/ 61
.3/ 65
0/ 63
.1/ 56

5/ 12
.3/210
.6/259
.9/255
1/254

0/253
6/252
8/251
6/250
0/249

0/248
. 8/246
. 4/241
9/221
.0/104

5/ 84
.0/ 19
4/ 11
1/ 15
9/ 74

9/ 13
1/ 13
.5/ 12
.0/ 11
5/ T

.8/10
.9/ 69
.0/ 69
.9/ 68
.1/ 68

.3/ 67

Elong.

25.
16.
8.
2.
9

18.
26.
34.
43.
o1,

60.
69.
18.
817.
96.

105.
114.
124.
134.
144.

155.
165.
175.
172.
161.

151.
140.
130.
120.
110.

100.
90.

12.
62.

94.
45.
36.
28.
20.

12.

o

12.
20.

28.
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Oh TT
2010/11

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.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

4
14
24

3
13

23
5
15
25
4

14
24

4
14
24

3
13
23

3
13

23

2
12
22

Comet

Epoch

Peri.
Node
Incl.

a

m1

07
07
07
07
07

07
07
07
07
07

07
07
07
07
07

07
07
08
08
08

08
08
08
09
09

09
09
09
09
09

09
10
10
10
10

10
10
10
10
10

09
09
09
09
09

09

m
36.
29.
23.
17.
13.

09.
07.
06.
07.
10.

13.
18.
24.
31.
39.

47.
99.
05.
14.
24.

33.
43.
93.
02.
12.

21.
30.
38.
46.
93.

99.
05.
09.
13.
15.

15.
15.
12.
09.
04.

98.
92.
46.
41.
36.

33.

P/2005 L1 (McNaught)
= 2010 July 23.0

2013 Nov.
150. 05185
138. 30068
7. 73544
3.1516529 AU

25. 0564
2000.0

1T
0TT

S O O

5.0 + 5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl.

40 +17
99 +17
65 +17
87 +18
04 +18

47 +18
37 +19
19 +19
13 +19
11 +19

81 +19
11 +19
64 +19
46 +19
05 +19

25 +19
96 +19
07 +18
47 +18
08 +18

80 +17
96 +17
2] +16
87 +15
26 +15

39 +14
15 +14
47 +13
25 +12
37 +12

88 +16
57 +16

04.
26.
48.
11.
32.

o1,
09.
23.
35.
43.

48.
90.
49.
44,
35.

23.
07.
48.
26.
00.

32.
01.
28.
94.
18.

42.
06.
31.
9],
26.

99.
36.
19.
08.
05.

11.
25.
48.
19.
96.

36.
18.
99.
35.
05.

2].
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Delta

842
830
850
901
980

083
206
344
492
644

198
949
. 093
228
351

461
954
631
690
130

150
151
131
692
633

999
459
346
218
076

924
163
996
429
263

106
960
831
124
644

992
973
984
626
695

181
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- 126 -

0.2085687
3.9822192 AU
0. 12402703
7.95 years

Variation
for T=+1 day

-0.44
-0.44
-0.44
-0.43
-0.42

-0. 41
-0. 39
-0. 38
-0.37
-0. 36

-0.34
-0.33
-0.33
-0. 32
-0. 31

-0. 31
-0. 30
-0. 30
-0. 30
-0.29

-0. 29
-0. 29
-0. 29
-0. 30
-0. 30

-0. 30
-0. 31
-0. 31
-0. 32
-0.33

-0.34
-0. 35
-0. 36
-0. 37
-0.39

-0. 41
-0.42
-0.44
-0. 45
-0. 46

-0.47
-0. 48
-0.47
-0.47
-0. 46

-0.44

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

+ + +
COOOo 0o
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m1

21.
21.
21.
21.
21,

21.
21.
21.
21.
21.

22.
22.
22.
22.
22.

22.
22.
22.
22.
22.

22.
22.
22.
22.
22.

22.
22.
22.
22.
21.

21.
21.
21.
21.
21.

21.
21.
21.
21.
21.

21.
20.
20.
20.
20.

21.
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Mot. /PA
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.4/283
. 3/284
.5/285
.2/28T7

4/291

.4/300

1/330

.8/ 49
.5/ 16
.3/ 84

9/ 88

.4/ 91
.6/ 93

1/ 94

.1/ 96

4/ 97
1/ 98
.5/ 99
.9/100
.2/101

. 3/102
.3/103
.2/104
.0/104
.1/105

.2/106
.6/106
.8/106
.9/106
.1/106

4/106

.8/105
.0/102
.0/ 95

1/ 61

.8/322

0/305
1/300

.9/298

1/297

1/296
6/295
1/295
2/295

. 3/295
.1/298

Elong.

169.
175.
165.
154.
143.

132.
121.
111.
101.

92.

83.
14.
66.
98.
90.

43.
35.
28.
20.
13.

6
1.
8.
15.
22.

29.
37.
45.
93.
61.

69.
18.
817.
96.
106.

116.
126.
137.
148.
159.

171.
176.
164.
153.
142.

131.
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