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Comet C/2011 KP36 (Spacewatch)

Epoch = 2019 July 16.0 1T
T 2016 May3 26.76119 TT

Peri. = 180. 5683 e = 0.8735967
Node = 173.35285 2000.0 a = 38.6026781 AU
Incl. = 18.98178 n = 0.00410940

q = 4.8795059 AU P = 239.84 years
ml = 4.6 +5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2019/20 h m o m , 0
Jan. 7 04 49.61 +01 24.6 7.356 8.133 -0.25 +1.1 18.0 139.9
Jan. 17 04 47.44 +01 37.5 7.506 8.183 -0.18 +1.5 18.1 130.8
Jan. 27 04 45.97 +01 54.5 7.676 8.232 -0.10 +1.9 18.2 121.4
Feb. 6 04 45.28 +02 14.7 7.861 8.281 -0.03 +2.2 18.3 112.0
Feb. 16 04 45.39 +02 37.4 8.058 8.330 +0.06 +2.4 18.3 102.6
Feb. 26 04 46.29 +03 01.5 8.262 8.380 +0.13 +2.5 18.4 93.4
Mar. 8 04 47.96 +03 26.3 8.468 8.429 +0.21 +2.5 18.5 84.4
Mar. 18 04 50.33 +03 51.1 8.671 8.479 +0.27 +2.5 18.6 75.6
Mar. 28 04 53.34 +04 15.2 8.869 8.528 +0.33 +2.3 18.6 67.0
Apr. 7 04 56.92 +04 38.1 9.056 8.578 +0.39 +2.2 18.7 58.6
Apr. 17 05 00.99 +04 59.1 9.231 8.627 +0.43 +2.0 18.8 50.5
Apr. 27 05 05.46 +05 18.0 9.390 8.677 +0.47 +1.8 18.8 42.7
May 7 05 10.26 +05 34.4 9.532 8.727 +0.49 +1.5 18.9 35.2
May 17 05 15.30 +05 48.1 9.654 8.776 +0.51 +1.2 19.0 28.3
May 27 05 20.51 +05 58.8 9.755 8.826 +0.53 +0.9 19.0 22.3
June 6 05 25.81 +06 06.6 9.834 8.876 +0.53 +0.6 19.0 18.2
June 16 05 31.12 +06 11.1 9.891 8.925 +0.53 +0.3 19.1 17.2
June 26 05 36.37 +06 12.5 9.925 8.975 +0.52 0.0 19.1 19.7
July 6 05 41.50 +06 10.8 9.937 9.025 +0.50 -0.3 19.1 24.8
July 16 05 46.41 +06 06.1 9.928 9.074 +0.48 -0.6 19.2 31.3
July 26 05 51.06 +05 58.4 9.898 9.124 +0.45 -0.9 19.2 38.4
Aug. 5 0555.36 +05 48.0 9.849 9.174 +0.41 -1.2 19.2 46.1
Aug. 15 05 59.25 +05 35.0 9.783 9.223 +0.36 -1.4 19.2 54.0
Aug. 25 06 02.66 +05 19.9 9.702 9.273 +0.31 -1.6 19.2 62.2
Sept. 4 06 05.52 +05 02.9 9.610 9.323 +0.25 -1.8 19.2 70.6
Sept.14 06 07.78 +04 44.4 9.509 9.373 +0.19 -1.9 19.2 79.2
Sept.24 06 09.39 +04 25.0 9.403 9.422 +0.12 -2.0 19.2 88.0
Oct. 4 06 10.32 +04 05.2 9.297 9.472 +0.05 -2.0 19.2 97.1
Oct. 14 06 10.53 +03 45.6 9.194 9.522 -0.02 -1.9 19.2 106.3
Oct. 24 06 10.04 +03 26.9 9.099 9.571 -0.09 -1.8 19.2 115.6
Nov. 3 06 08.86 +03 09.8 9.018 9.621 -0.15 -1.6 19.2 125.0
Nov. 13 06 07.07 +02 55.1 8.954 9.670 -0.21 -1.3 19.2 134.2
Nov. 23 06 04.73 +02 43.2 8.911 9.720 -0.26 -1.0 19.2 143.2
Dec. 3 06 01.98 +02 34.9 8.894 9.770 -0.29 -0.6 19.2 151.2
Dec. 13 05 58.97 +02 30.4 8.904 9.819 -0.31 -0.2 19.3 157.2
Dec. 23 05 55.84 +02 30.1 8.944 9.869 -0.31 +0.2 19.3 159.0
Jan. 2 0552.76 +02 33.9 9.014 9.918 -0.30 +0.6 19.3 155.7
Jan. 12 05 49.91 +02 41.6 9.112 9.968 -0.27 +1.0 19.4 149.0
Jan. 22 05 47.43 +02 52.8 9.238 10.017 -0.22 +1.3 19.4 140.5
Feb. 1 05 45.44 +03 07.1 9.388 10.067 -0.17 +1.6 19.5 131.4
Feb. 11 05 44.02 +03 23.8 9.558 10.116 -0.11 +1.8 19.6 122.0
Feb. 21 05 43.24 +03 42.2 9.745 10.165 -0.04 +1.9 19.6 112.5
Mar. 2 05 43.12 +04 01.6 9.944 10.215 +0.03 +2.0 19.7 103.1
Mar. 12 05 43.67 +04 21.3 10.149 10.264 +0.09 +2.0 19.7 93.9
Mar. 22 05 44.85 +04 40.8 10.357 10.313 +0.15 +1.9 19.8 84.8



Comet C/2014 R3 (PANSTARRS)
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Comet C/2014 OE4 (PANSTARRS)

Epoch = 2019 July 16.0 1T
T = 2016 Dec. 12.00133 TT

Peri. = 65.83226

Node = 240.39168  2000.0
Incl. = 81.34510

q = 6.2465418 AU

e = 1.0019139

ml =-0.9 +5 log(Delta) + 15.0 log(r)
Oh TT RhA.(ZOOO) Decl. Delta r Daily
m

2019/20 o s m

Jan. 7 23 20.69 +64 45.2 7.832 8.053 +1.03
Jan. 17 23 31.22 +63 42.7 7.956 8.094 +1.08
Jan. 27 23 42.15 +62 4].5 8.087 8.135 +1.11
Feb. 6 23 53.38 +62 00.1 8.224 8.176 +1.13
Feb. 16 00 04.79 +61 20.7 8.362 8.217 +1.15
Feb. 26 00 16.28 +60 49.1 8.500 8.259 +1.15
Mar. 8 00 27.79 +60 25.1 8.634 8.301 +1.15
Mar. 18 00 39.23 +60 08.3 8.761 8.343 +1.14
Mar. 28 00 50.54 +59 58.3 8.879 8.386 +1.12
Apr. 7 01 01.67 +b9 54.5 8.987 8.428 +1.10
Apr. 17 01 12.53 +59 56.3 9.082 8.471 +1.07
Apr. 27 01 23.07 +60 03.1 9.162 8.514 +1.03
May 7 01 33.22 +60 14.5 9.227 8.557 +0.99
May 17 01 42.90 +60 29.9 9.276 8.600 +0.94
May 27 01 52.04 +60 48.6 9.308 8.644 +0.88
June 6 02 00.53 +61 10.3 9.324 8.688 +0.81
June 16 02 08.28 +61 34.5 9.323 8.732 +0.73
June 26 02 15.17 +62 00.4 9.308 8.776 +0.64
July 6 02 21.09 +62 27.6 9.277 8.820 +0.53
July 16 02 25.90 +62 55.4 9.234 8.864 +0.41
July 26 02 29.46 +63 23.1 9.181 8.909 +0.28
Aug. 5 02 31.65 +63 49.6 9.118 8.953 +0.14
Aug. 15 02 32.36 +64 14.0 9.050 8.998 -0.01
Aug. 25 02 31.51 +64 34.9 8.978 9.043 -0.17
Sept. 4 02 29.07 +64 51.0 8.907 9.088 -0.33
Sept. 14 02 25.12 +65 00.5 8.840 9.134 -0.4]
Sept.24 02 19.81 +65 02.1 8.780 9.179 -0.60
Oct. 4 02 13.43 +64 54.2 8.730 9.224 -0.68
Oct. 14 02 06.36 +64 35.7 8.696 9.270 -0.73
Oct. 24 01 59.05 +64 06.4 8.679 9.316 -0.73
Nov. 3 01 51.97 +63 26.2 8.682 9.362 -0.68
Nov. 13 01 45.55 +62 36.3 8.707 9.408 -0.59
Nov. 23 01 40.13 +61 38.3 8.756 9.454 -0.48
Dec. 3 01 35.93 +60 34.1 8.829 9.500 -0.35
Dec. 13 01 33.09 +59 26.3 8.925 9.546 -0.21
Dec. 23 01 31.62 +58 17.1 9.043 9.593 -0.07
Jan. 2 01 31.47 +57 08.8 9.180 9.639 +0.05
Jan. 12 01 32.54 +56 03.4 9.333 9.686 +0.17/
Jan. 22 01 34.71 +55 02.2 9.499 9.732 +0.2]
Feb. 1 01 37.85 +64 06.5 9.673 9.779 +0.36
Feb. 11 01 41.81 +53 17.0 9.852 9.826 +0.44
Feb. 21 01 46.47 +52 34.0 10.031 9.873 +0.50
Mar. 2 01 51.69 +51 57.7 10.207 9.920 +0.55
Mar. 12 01 57.37 +51 27.9 10.376 9.967 +0.59
Mar. 22 02 03.38 +51 04.4 10.534 10.014 +0.62
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Comet C/2014 B1 (Schwartz)
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1T

1642 TT
2000.0

1989185 AU
9986935

16.0
16.4

17 Sept.
94520
01370
56982

5
4
2
0
8.4 +5 log(Delta) + 7.5 log(r)

2019 July
20
5
35
1

Comet C/2016 N4 (MASTER)

Epoch

T
Peri.
Node
Incl.
q

e

ml =

Y ———y—

Daily motio

r
383
450
917
584
651

5

Delta
005 5
966 5
941
934 5
947 5

(2000) Decl
61 +45
20 +46
80 +46
43 +47
27 +48
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Y ———y—
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119
186
854
922
989

5

985
047 5
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01
12
21
29
35

397 +0
465 +0
533 +0
600 +0
668 +0

6
6
6
6
6
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40
44
46
48
49

136 +0
804 +0
872 +0
940 +0
007 +0

7 6
6 6
6 6
4 7

980 7

0 6
023

34 +32
93 +31
03 +30
16 +29
61 +28
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—— y———

6
5
15
25
4

s
ug.
Aug
Sept.
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49
48
46
43
39
35
29
22
15
07

412 +0
480 +0
947 +0
614 +0
681
148
815
881
948
015
081
148
214
280
346

Ji
1

045 7
044 7
022 7
982 71
924 17
852 1
169 7
679 7
587

498 7
416 7
348 7
298 8
270 8
269

297 8
356 8
446 8

Ji
1
1
1
1
1
1
Ji
1
1
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Comet 65P/Gunn

Epoch = 2019 July 16.0 1T

T =2017 Oct. 17.40239 TT

Peri. = 213.68116 e = 0.2500672
Node = 62.01880 2000.0 a=3.8822428 AU
Incl. = 9.18501 n= 0.12884870

q = 2.9114212 AU P= 7 65 years
ml = 58+ 5 log(Delta) + 15.0 log(r (t+90))

=A

Oh TT RhA.(ZOOO) Decl. Delta r Daily motion

2019/20 m o m :

Jan. 23 24.77 -11 42.6  3.932 3.568 +0.93 +8.1 1].4
Jan. 17 23 34.31 -10 20.8 4.079 3.590 +0.99 +8.3 11.5
Jan. 27 23 44.39 -08 57.1 4.216 3.613 +1.03 +8.4 17.6
Feb. 6 23 54.89 -07 32.4 4.340 3.635 +1.07 +8.5 17.7
Feb. 16 00 05.73 -06 07.1 4.451 3.658 +1.10 +8.5 17.8
Feb. 26 00 16.80 —04 42.1 4.546 3.680 +1.12 +8.5 17.9
Mar. 8 00 28.03 -03 17.8 4.626 3.703 +1.13 +8.4 18.0
Mar. 18 00 39.37 -01 54.8 4.689 3.725 +1.14 +8.2 18.1
Mar. 28 00 50.73 +00 33.7 4.736 3.748 +1.14 +8.0 18.1
Apr. 7 01 02.07 +00 45.0 4.764 3.770 +1.13 +7.7 18.2
Apr. 17 01 13.32 +02 00.9 4.776 3.792 +1.12 +].4 18.2
Apr. 27 01 24.43 +03 13.4 4.770 3.815 +1.10 +7.1 18.2
May 7 01 35.34 +04 22.2 4.747 3.837 +1.08 +6.7 18.3
May 17 01 45.97 +05 26.8 4.707 3.859 +1.05 +6.2 18.3
May 27 01 56.26 +06 26.9 4.652 3.881 +1.01 +5.7 18.3
June 6 02 06.14 +07 22.1 4.582 3.902 +0.96 +5.2 18.3
June 16 02 15.49 +08 12.2 4.497 3.924 +0.90 +4.7 18.3
June 26 02 24.22 +08 56.7 4.401 3.946 +0.84 +4.1 18.3
July 6 02 32.22 +09 35.6 4.293 3.967 +0.75 +3.6 18.2
July 16 02 39.34 +10 08.5 4.176 3.988 +0.66 +3.0 18.2
July 26 02 45.47 +10 35.2 4.053 4.009 +0.55 +2.3 18.2
Aug. 5 02 50.44 +10 55.6 3.926 4.030 +0.43 +1.7 18.1
Aug. 15 02 54.08 +11 09.6 3.797 4.051 +0.29 +1.0 18.1
Aug. 25 02 56.28 +11 17.2 3.671 4.071 +0.13 +0.4 18.0
Sept. 4 02 56.89 +11 18.3 3.552 4.092 -0.03 -0.2 18.0
Sept. 14 02 55.84 +11 13.2 3.444 4.112 -0.20 -0.8 18.0
Sept.24 02 53.15 +11 02.4 3.351 4.132 -0.36 -1.4 17.9
Oct. 4 02 48.92 +10 46.7 3.278 4.151 -0.50 -1.8 17.9
Oct. 14 02 43.41 +10 27.5 3.230 4.171 -0.61 -2.1 11.9
Oct. 24 02 37.00 +10 06.4 3.210 4.190 -0.67 -2.1 17.9
Nov. 3 02 30.17 +09 45.6 3.220 4.209 -0.69 -2.0 17.9
Nov. 13 02 23.46 +09 27.4 3.261 4.228 -0.64 -1.6 18.0
Nov. 23 02 17.40 +09 13.9 3.333 4.247 -0.55 -1.0 18.1
Dec. 3 02 12.39 +09 06.8 3.432 4.265 -0.43 -0.3 18.2
Dec. 13 02 08.76 +09 07.3 3.555 4.283 -0.28 +0.5 18.3
Dec. 23 02 06.67 +09 15.6 3.697 4.301 -0.12 +1.3 18.4
Jan. 2 02 06.16 +09 31.8 3.855 4.319 +0.04 +2.0 18.5
Jan. 12 02 07.21 +09 55.3 4.022 4.336 +0.19 +2.7 18.6
Jan. 22 02 09.71 +10 25.3 4.195 4.353 +0.32 +3.3 18.7
Feb. 1 02 13.53 +11 00.8 4.369 4.370 +0.45 +3.8 18.8
Feb. 11 02 18.53 +11 40.7 4.540 4.387 +0.56 +4.2 18.9
Feb. 21 02 24.56 +12 24.1 4.705 4.403 +0.65 +4.5 19.0
Mar. 2 02 31.49 +13 10.1 4.861 4.419 +0.74 +4.7 19.1
Mar. 12 02 39.19 +13 57.7 5.005 4.435 +0.81 +4.8 19.2
Mar. 22 02 47.52 +14 46.2 5.136 4.451 +0.87 +4.9 19.3
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Comet C/2016 A1 (PANSTARRS)

Epoch = 2019 July 16.0 1T
T =2017 Nov. 23.25837 TT
Peri. = 10.31268

Node = 128.19237 2000.0
Incl. = 121.20252

q = 5.3270130 AU

e = 1.0022667

ml = 52 +5 log(Delta) + 10.0 log(r)
Oh TT RhA.(ZOOO) Decl. Delta r Daily
m

2019/20 o m
Jan. 7 06 07.10 +73 02. . 460 123 -3.36
Jan. 17 05 34.54 +73 02. . 549 159 -3.07

Jan. 27 05 06.18 +72 33.
Feb. 6 04 43.75 +71 46
Feb. 16 04 27.46 +70 49

Feb. 26 04 16.60 +69 51.
Mar. 8 04 10.19 +68 56
Mar. 18 04 07.33 +68 08.
Mar. 28 04 07.19 +67 29

. 663
198
. 949

111
. 278
446
611

195 -2.52
232 -1.90
269 -1.31

307 -0.83
346 -0.43
385 -0.12
424 +0.11

Apr. 7 04 09.18 +66 59. . 167 464 +0.30
Apr. 17 04 12.81 +66 38. 913 505 +0.44
Apr. 27 04 17.67 +66 27. 045 946 +0.54

May 7 04 23.48 +66 25.
May 17 04 29.98 +66 32.
May 27 04 36.93 +66 47.

June 6 04 44.17 +67 10.
June 16 04 51.48 +67 41.
June 26 04 58.68 +68 19
July 6 05 05.58 +69 05.

. 160
258
. 338

397
. 438
459
. 462

987 +0.62
629 +0.68
671 +0.71

113 +0.73
156 +0.73
7199 +0. 71
843 +0.66

July 16 05 11.89 +69 57. . 448 887 +0.59
July 26 05 17.35 +70 58. 419 931 +0.48
Aug. 5 05 21.56 +72 05. 371 976 +0.33

Aug. 15 05 23.98 +73 18.
Aug. 25 05 23.88 +74 38.

. 325
265

021 +0.12
066 -0.18

—NI—= O O©OWON N—=hphOol O—OO~N0C1 ©O©TItoNN

Sept. 4 05 20.22 +76 02. . 201 112 -0.62
Sept. 14 05 11.44 +77 28. 137 158 -1.23
Sept.24 04 55.41 +78 52. 077 204 -2.11

Oct. 4 04 29.35 +80 09. 023 251 -3.26

Oct. 14 03 50.93 +81 07. . 980 297 -4.53
Oct. 24 03 01.17 +81 35. . 952 344 -5.317
Nov. 3 02 07.45 +81 24. . 942 392 -5.17
Nov. 13 01 20.18 +80 34. 951 439 -4.09

Nov. 23 00 44.98 +79 15.
Dec. 3 00 21.58 +77 38.
Dec. 13 00 07.35 +75 53.

Dec. 23 23 59.65 +74 07
Jan. 2 23 56.51 +]2 26
Jan. 12 23 56.54 +70 52.
Jan. 22 23 58.80 +69 28.

. 982
035
. 109

203
. 316
443
. 582

487 -2.84
935 -1.79
583 -1.03

631 -0.49
680 -0.12
129 +0.14
171 +0.32

ONNNO DN PARWOO PRLWWLIOS =W

Feb. 1 00 02.63 +68 15. . 129 827 +0.45
Feb. 11 00 07.56 +67 13 . 880 876 +0.54
Feb. 21 00 13.24 +66 24. 031 925 +0.60
Mar. 2 00 19.41 +65 47. 178 975 +0.64
Mar. 12 00 25.86 +65 21 319 025 +0.65
Mar. 22 00 32.40 +65 05 . 451 075 +0.65
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Comet C/2015 V1 (PANSTARRS)

Epoch = 2019 July 16.0 1T
T = 2017 Dec. 17.50619 TT

Peri. = 179.61252

Node = 197.18675 2000.0

Incl. = 139.22338

q = 4.2667569 AU

e = 0.9995503

ml = 4.2 +5 log(Delta) + 12.5 log(r)

Oh TT RhA.(ZOOO) Decl. Delta r Daily motion ml Elong.
m

2019/20 : m : °

Jan. 7 22 35.51 -38 35.2 5.930 5.300 +0.23 +1.8 17.1 46.4
Jan. 17 22 38.24 -38 18.4 6.0/0 5.347 +0.32 +1.5 17.2 39.4
Jan. 27 22 41.72 -38 04.6 6.187 5.395 +0.38 +1.2 17.3 33.6
Feb. 6 22 45.76 -37 54.9 6.279 5.443 +0.43 +0.7 17.4 29.6
Feb. 16 22 50.19 -37 50.3 6.344 5.492 +0.46 +0.1 17.5 28.0
Feb. 26 22 54.86 -37 51.7 6.384 5.541 +0.47 -0.5 17.5 29.2
Mar. 8 22 59.62 -38 00.1 6.398 5.591 +0.48 -1.3 17.6 32.9
Mar. 18 23 04.33 -38 16.6 6.387 5.641 +0.46 -2.1 17.6 38.4
Mar. 28 23 08.86 -38 41.9 6.354 5.692 +0.44 -3.1 17.7 44.9
Apr. 7 23 13.07 -39 17.0 6.301 5.743 +0.40 -4.1 17.7 52.2
Apr. 17 23 16.81 -40 02.8 6.232 5.795 +0.34 -5.2 17.7 60.0
Aor. 27 23 19.92 -41 00.0 6.149 5.847 +0.27 -6.4 17.71 68.0
May 7 23 22.23 -42 09.1 6.056 5.899 +0.18 -7.6 17.7 76.3
May 17 23 23.53 -43 30.2 5.959 5.952 +0.0/ -8.8 17.8 84.7
May 27 23 23.62 -45 03.1 5.863 6.005 -0.07 -9.9 17.8 93.2
June 6 23 22.24 -46 46.7 5.772 6.059 -0.23 -10.9 17.8 101.6
June 16 23 19.12 -48 39.3 5.692 6.113 -0.42 -11.6 17.8 109.9
June 26 23 14.00 -50 37.7 5.629 6.167 -0.63 -12.0 17.8 117.7
July 6 23 06.62 -52 38.3 5.586 6.222 -0.8/ -12.0 17.9 124.1
July 16 22 56.80 -54 35.8 5.569 6.276 -1.12 -11.4 17.9 130.5
July 26 22 44.52 -56 24.8 5.579 6.331 -1.36 -10.2 18.0 134.4
Aug. 5 22 29.99 -57 59.6 5.620 6.387 -1.56 -8.5 18.0 135.8
Aug. 15 22 13.74 -59 15.4 5.692 6.442 -1.69 -6.4 18.1 134.5
Aug. 25 21 56.58 -60 09.2 5.792 6.498 -1.73 -4.1 18.2 130.8
Sept. 4 21 39.53 -60 40.2 5.921 6.554 -1.66 -1.9 18.3 125.2
Sept. 14 21 23.59 -60 49.8 6.072 6.610 -1.50 +0.1 18.4 118.4
Sept.24 21 09.58 -60 41.3 6.243 6.667 -1.2/ +1.7 18.5 110.8
Oct. 4 20 57.98 -60 18.8 6.429 6.723 -1.02 +2.9 18.6 102.9
Oct. 14 20 49.02 -59 46.6 6.624 6.780 -0./5 +3.6 18.7 94.7
Oct. 24 20 42.61 -59 08.4 6.824 6.837 -0.51 +4.0 18.8 86.6
Nov. 3 20 38.57 -58 27.4 7.023 6.894 -0.28 +4.2 18.9 78.5
Nov. 13 20 36.62 -57 46.1 7.217 6.951 -0.09 +4.1 19.0 70.6
Nov. 23 20 36.44 -57 06.1 7.402 7.009 +0.07 +3.9 19.1 63.0
Dec. 3 20 37.75-56 29.0 7.573 7.066 +0.20 +3.5 19.2 55.8
Dec. 13 20 40.27 -5555.6 7.727 7.124 +0.31 +3.1 19.3 49.3
Dec. 23 20 43.73 -55 26.7 1.862 7.182 +0.39 +2.6 19.4 43.6
Jan. 2 20 47.93 -55 02.8 7.976 7.240 +0.45 +2.1 19.5 39.1
Jan. 12 20 52.63 -54 44.5 8.066 7.297 +0.49 +1.5 19.5 36.4
Jan. 22 20 57.67 -54 32.1 8.133 7.35 +0.52 +0.9 19.6 35.6
Feb. 1 21 02.88 -54 26.2 8.176 7.414 +0.52 +0.2 19.6 37.1
Feb. 11 21 08.07 -54 27.2 8.195 7.472 +0.51 -0.5 19.7 40.4
Feb. 21 21 13.11 -54 35.5 8.193 7.530 +0.49 -1.2 19.7 453
Mar. 2 21 17.84 -54 51.5 8.170 7.589 +0.45 -2.0 19.8 51.2
Mar. 12 21 22.09 -55 15.4 8.129 7.647 +0.39 -2.8 19.8 57.9
Mar. 22 21 25.71 -55 47.7 8.073 7.706 +0.32 -3.7 19.8 65.1
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Comet C/2017 K6 (Jacques)
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8.9+ 5 log(Delta) + 10.0 log(r)

R. A. (2000) Decl.

ml =
h
08 19

———y——

m1
8
8
8
8
8

Y ———y—

Daily motion

r

Delta
7
8
9
0
2

11 +62
43 +63
84 +63
40 +64
35 +64
40 +63

m

07 37

)i
17 08 05

2] 07 50

6
16 07 26

Oh TT
2019/20

——p—y——

15 +63
32 +62
14 +62
61 +61

8
3
2
3
1

—————

07

26 07
8 07
18 07

28 07
1

69
84
96

05
12

344 +0
427 +0
509 +0
592 +1
674 +1

438 5
640 5
835 5
020 5
195 5

14 +60
07 +59
07 +58
88 +58
32 +57
20 +57
38 +56

Y ————

16 +56
22 +55

08 12
08 48

June 28 08 36
July 16 09 01

6
June 16 08 24
July

June

Y—————

Y—————

67 +55
04 +55
26 +55
25 +54
96 +54

July 26 09 13
Aug. 5 09 26
15 09 38

. 25 09 50

Aug.
Aug

4 10 01

Sept.

———y—y—

11
07
01
94
87

559  +1
638 +1
17 +1
7195 +0
873 +0
951

10 6
02 6
83 6
96 6
23 6

—— O OO

—————

Y Y— o ——

11
67
54
40
23

029 +0
106 +0
183 +0
260 +0

SHSHSHOO O

Y—— ———
—— y———

Y ——y——

413
489
965
640

867 1
818 1
906 7
954 7
021

—————
—————

—————

Y—————
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Comet C/2017 K4 (ATLAS)

Epoch = 2019 July 16.0 1T

T =2018 Jan. 8.18197 TT

Peri. = 15.15702 e = 0.9064559
Node = 298.87975 2000.0 a = 28.3133688 AU
Incl. = 16.67860 n = 0.00654209

q = 2.6485486 AU P = 150. 66 years
ml = 80 +5 log(Delta) + 12.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2019/20 h m o m

Jan. 7 00 46.83 +23 55.9 4.164 4.345 +0.61 -0.6 19.1
Jan. 17 00 53.41 +23 54.1 4.378 4.413 +0.71 +0.3 19.3
Jan. 27 01 00.86 +24 00.8 4.592 4.482 +0.79 +1.1 19.5
Feb. 6 01 09.04 +24 15.0 4.802 4.551 +0.85 +1.8 19.6
Feb. 16 01 17.82 +24 35.9 5.005 4.620 +0.91 +2.4 19.8
Feb. 26 01 27.08 +25 02.3 5.200 4.689 +0.95 +2.9 20.0
Mar. 8 01 36.70 +25 33.1 5.383 4.758 +0.98 +3.3 20.1
Mar. 18 01 46.61 +26 07.6 5.553 4.827 +1.00 +3.6 20.3
Mar. 28 01 56.69 +26 44.7 5.708 4.897 +1.02 +3.8 20.4
Apr. 7 02 06.89 +27 23.7 5.846 4.966 +1.02 +4.0 20.5
Apr. 17 02 17.13 +28 04.1 5.966 5.035 +1.02 +4.1 20.7
Apr. 27 02 27.31 +28 45.1 6.068 5.105 +1.01 +4.1 20.8
May 7 02 37.39 +29 26.3 6.150 5.174 +1.00 +4.1 20.9
May 17 02 47.29 +30 07.3 6.213 5.243 +0.98 +4.1 21.0
May 27 02 56.92 +30 47.7 6.256 5.313 +0.95 +4.0 21.0
June 6 03 06.21 +31 27.4 6.280 5.382 +0.91 +3.9 21.1
June 16 03 15.07 +32 06.2 6.285 5.451 +0.86 +3.8 21.2
June 26 03 23.42 +32 43.7 6.272 5.520 +0.80 +3.7 21.3
July 6 03 31.16 +33 20.1 6.241 5.589 +0.74 +3.6 21.3
July 16 03 38.18 +33 55.0 6.196 5.658 +0.66 +3.4 21.4
July 26 03 44.38 +34 28.5 6.137 5.727 +0.57 +3.3 21.4
Aug. 5 03 49.65 +35 00.3 6.066 5.796 +0.47 +3.1 21.5
Aug. 15 03 53.86 +35 30.3 5.987 5.865 +0.36 +2.9 21.5
Aug. 25 03 56.92 +35 58.0 5.903 5.933 +0.24 +2.6 21.5
Sept. 4 03 58.72 +36 23.1 5.817 6.002 +0.11 +2.3 21.6
Sept. 14 03 59.20 +36 44.7 5.734 6.0/70 -0.03 +1.9 21.6
Sept.24 03 58.33 +37 02.2 5.658 6.138 -0.16 +1.5 21.6
Oct. 4 03 56.14 +37 14.5 5.593 6.206 -0.29 +0.9 21.6
Oct. 14 03 52.74 +37 20.7 5.544 6.274 -0.40 +0.3 21.7
Oct. 24 03 48.32 +37 20.0 5.516 6.341 -0.49 -0.5 21.7
Nov. 3 03 43.13 +37 11.9 5.513 6.409 -0.55 -1.2 21.8
Nov. 13 03 37.53 +36 56.3 5.538 6.476 -0.57 -1.9 21.9
Nov. 23 03 31.88 +36 34.0 5.593 6.544 -0.55 -2.6 21.9
Dec. 3 03 26.54 +36 06.2 5.6/8 6.611 -0.50 -3.0 22.0
Dec. 13 03 21.86 +35 34.7 5.793 6.678 -0.42 -3.3 :
Dec. 23 03 18.08 +35 01.3 5.936 6.744 -0.32 -3.4

Jan. 2 03 15.38 +34 28.1 6.105 6.811 -0.21 -3.2

Jan. 12 03 13.85 +33 56.8 6.294 6.877 -0.09 -3.0

Jan. 22 03 13.49 +33 28.7 6.499 6.944 +0.03 -2.6

Feb. 1 03 14.29 +33 04.7 6.717 7.010 +0.14 -2.2

Feb. 11 03 16.17 +32 45.2 6.941 7.076 +0.24 -1.7

Feb. 21 03 19.01 +32 30.5 7.168 7.141 +0.33 -1.2

Mar. 2 03 22.73 +32 20.3 7.392 7.207 +0.42 -0.8

Mar. 12 03 27.20 +32 14.4 7.610 7.272 +0.48 -0.4

Mar. 22 03 32.31 +32 12.3 7.818 7.338 +0.54 0.0
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Comet 130P/McNaught-Hughes

Epoch = 2019 July 16.0 1T
T = 2018 Jan. 21.88320 TT

Peri. = 245.93157 e = 0.4610911

Node = 70.25476 2000.0 a=3.3836159 AU

Incl. = 6.06513 n = 0.15835526

q = 1.8234607 AU P= 6.22 years

ml = 9.1 +5 log(Delta) + 15.0 log(r (t-30))

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

2019/20 h m o m :
Jan. 7 03 15.47 +17 28.9 2.486 3.155 -0.05 +1.3 18.3
Jan. 17 03 16.04 +17 45.5 2.658 3.201 +0.18 +2.0 18.5
Jan. 27 03 18.73 +18 08.5 2.839 3.246 +0.38 +2.6 18.8
Feb. 6 03 23.30 +18 36.8 3.028 3.290 +0.55 +3.1 19.0
Feb. 16 03 29.51 +19 09.1 3.219 3.334 +0.70 +3.4 19.2
Feb. 26 03 37.10 +19 44.0 3.409 3.378 +0.83 +3.6 19.4
Mar. 8 03 45.85 +20 20.4 3.595 3.420 +0.93 +3.7 19.6
Mar. 18 03 55.58 +20 57.2 3.776 3.463 +1.02 +3.7 19.8
Mar. 28 04 06.11 +21 33.3 3.948 3.505 +1.09 +3.5 20.0
Apr. 7 04 17.30 +22 07.9 4.110 3.546 +1.15 +3.4 20.2
Apr. 17 04 29.01 +22 40.4 4.259 3.586 +1.20 +3.1 20.3
Apr. 27 04 41.13 +23 10.1 4.395 3.626 +1.23 +2.8 20.5
May 7 04 53.56 +23 36.7 4.516 3.666 +1.26 +2.5 20.6
May 17 05 06.20 +23 59.8 4.621 3.705 +1.27 +2.1 20.7
May 27 05 18.94 +24 19.2 4.709 3.743 +1.28 +1.7 20.9
June 6 05 31.72 +24 34.9 4.780 3.781 +1.28 +1.4 21.0
June 16 05 44.43 +24 46.7 4.832 3.818 +1.27 +1.0 21.1
June 26 05 57.01 +24 54.9 4.866 3.854 +1.25 +0.6 21.1
July 6 06 09.37 +24 59.7 4.881 3.890 +1.22 +0.3 21.2
July 16 06 21.43 +25 01.3 4.878 3.925 +1.19 0.0 21.3
July 26 06 33.09 +25 00.2 4.856 3.960 +1.14 -0.2 21.3
Aug. 5 06 44.28 +24 56.8 4.817 3.993 +1.09 -0.4 21.4
Aug. 15 06 54.89 +24 51.7 4.760 4.027 +1.03 -0.6 21.4
Aug. 25 07 04.82 +24 45.6 4.687 4.059 +0.95 -0.6 21.4
Sept. 4 07 13.96 +24 39.2 4.599 4.092 +0.87 -0.6 21.4
Sept. 14 07 22.18 +24 33.5 4.498 4.123 +0.77 -0.5 21.4
Sept.24 07 29.36 +24 29.1 4.386 4.154 +0.65 -0.3 21.4
Oct. 4 07 35.33 +24 27.0 4.265 4.184 +0.53 0.0 21.4
Oct. 14 07 39.95 +24 28.2 4.139 4.214 +0.38 +0.3 21.4
Oct. 24 07 43.06 +24 33.3 4.011 4.243 +0.22 +0.7 21.4
Nov. 3 07 44.51 +24 42.8 3.885 4.271 +0.05 +1.2 21.4
Nov. 13 07 44.17 +24 57.1 3.766 4.299 -0.13 +1.7 21.3
Nov. 23 07 41.99 +25 15.8 3.659 4.326 -0.32 +2.1 21.3
Dec. 3 07 37.98 +25 38.1 3.569 4.353 -0.50 +2.4 21.3
Dec. 13 07 32.32 +26 02.4 3.502 4.379 -0.65 +2.5 21.3
Dec. 23 07 25.31 +26 26.9 3.462 4.404 -0.76 +2.4 21.3
Jan. 2 07 17.41 +26 49.5 3.453 4.429 -0.82 +2.1 21.4
Jan. 12 07 09.23 +27 08.4 3.476 4.453 -0.81 +1.6 21.4
Jan. 22 07 01.38 +27 22.6 3.531 4.477 -0.74 +1.1 21.5
Feb. 1 06 54.43 +27 31.6 3.616 4.499 -0.63 +0.6 21.6
Feb. 11 06 48.84 +27 35.9 3.729 4.522 -0.47 +0.2 21.7
Feb. 21 06 44.90 +27 36.3 3.864 4.544 -0.30 -0.2 21.8
Mar. 2 06 42.73 +27 33.5 4.018 4.565 -0.12 -0.4 21.9
Mar. 12 06 42.35 +27 28.4 4.184 4.585 +0.06 -0.6 22.0
Mar. 22 06 43.66 +27 21.5 4.358 4.605 +0.22 -0.8 .
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1T

.51828 TT

2000. 0

8 Feb.
02575
. 04963
6. 65352
3. 5402065 AU
5.6 + 5 log(Delta) + 15.0 log(r (t-90))

01
01
88.
11

Comet 74P/Smirnova—Chernykh

Epoch = 2019 July 16.0
T 2 1.5

Incl.
ml =

Node
q

m1
7
Ji
Ji
Ji
6

Y——y—y——

58

Daily motion
01
93
83
71

129 +1
139 +0
149 +0
160 +0
171

r

3
3

184 3
065 3
936 3
801
663

Y———y——

Y ————

42
26
07
11
29

182 +0
7193 +0
804 +0
816
821
839
851
863
815
887
899
912

924 3
389 3
260 3

Y —p———

Y——p———

Y——y—y—— Y —p——

Y y———— Y —p——— Y——y—y—— Y —p——— Y——y—y—— ——p—y—— Y——y—y—p—

23
38
51
64
15
85
93
01
07
13
06
98
90
80
68

Y——y—y—— Y—————

+1

924

937

962 +0
974 +0
987 +0
000 +0
013 +0
026 +0
038 +0
051

064 +1
077 +1
218 +1
230 +0
243 +0
255 +0
268 +0
_14_

3
4

959 3
900 3
868 3
865 3
891

945 3
025 3
128 3
250 3
388 3
320 4
464 4
599 4
121

830 4
868 4
167 4
652 4
527 4
394 4

2
2
2
2
2
2
3
3
3
3
4
4
4
4
4

Y y————

Y ———— Y —p——y— Y y————

—p——y—— Y——p——— —p——y—— Y——p——p— ———y—— Y ———— Y——y—y—p—



Comet C/2015 01 (PANSTARRS)

Epoch = 2019 July 16.0 1T
T = 2018 Feb. 19.19432 TT

Peri. = 89.61965

Node = 299.85313 2000.0

Incl. = 127.21741

q = 3.7301864 AU

e = 1.0002386

ml = 5.0+ 5 log(Delta) + 10.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion ml Elong.
2019/20 h m o m , o
Jan. 7 11 28.44 +40 25.5 4.055 4.668 -1.30 +8.2 14.7 123.3
Jan. 17 11 14.19 +41 45.5 3.992 4.719 -1.58 +7.6 14.7 133.1
Jan. 27 10 57.32 +42 56.0 3.960 4.770 -1.81 +6.2 14.8 141.5
Feb. 6 10 38.41 +43 48.8 3.965 4.823 -1.97 +4.0 14.8 147.1
Feb. 16 10 18.51 +44 17.7 4.010 4.876 -2.00 +1.4 14.9 147.9
Feb. 26 09 58.84 +44 19.9 4.095 4.929 -1.91 -1.2 15.0 143.8
Mar. 8 09 40.60 +43 56.6 4.218 4.984 -1.71 -3.6 15.1 136.4
Mar. 18 09 24.67 +43 12.1 4.374 5.039 -1.44 -5.4 15.2 127.2
Mar. 28 09 11.52 +42 12.3 4.557 5.094 -1.16 -6.6 15.4 117.4
Apr. 7 09 01.24 +41 02.9 4.761 5.150 -0.87 -7.3 15.5 107.4
Apr. 17 08 53.68 +39 48.5 4.979 5.207 -0.62 -7.6 15.7 97.5
Apr. 27 08 48.54 +38 32.7 5.204 5.264 -0.39 -7.6 15.8 87.9
May 7 08 45.47 +37 17.7 5.431 5.321 -0.21 -7.4 15.9 78.4
May 17 08 44.11 +36 04.8 5.654 5.379 -0.05 -7.1 16.1 69.2
May 27 08 44.16 +34 54.9 5.868 5.437 +0.07 -6.8 16.2 60.3
June 6 08 45.32 +33 48.2 6.069 5.496 +0.17 -6.5 16.3 51.6
June 16 08 47.35 +32 44.9 6.254 5.555 +0.24 -6.2 16.4 43.0
June 26 08 50.05 +31 44.8 6.419 5.614 +0.30 -5.8 16.5 34.8
July 6 08 53.22 +30 47.9 6.563 5.674 +0.34 -5.5 16.6 26.8
July 16 08 56.70 +29 54.2 6.683 5.734 +0.36 -5.2 16.7 19.4
July 26 09 00.36 +29 03.5 6.778 5.794 +0.37 -4.9 16.8 13.3
Aug. 5 09 04.06 +28 15.9 6.847 5.855 +0.37 -4.6 16.9 11.2
Aug. 15 09 07.67 +27 31.5 6.889 5.915 +0.35 -4.3 16.9 14.8
Aug. 25 09 11.07 +26 50.3 6.905 5.976 +0.32 -3.9 17.0 21.5
Sept. 4 09 14.16 +26 12.5 6.896 6.037 +0.29 -3.6 17.0 29.4
Sept.14 09 16.79 +25 38.4 6.861 6.099 +0.24 -3.2 17.0 37.9
Sept.24 09 18.87 +25 08.2 6.805 6.160 +0.17 -2.8 17.1 46.7
Oct. 4 09 20.26 +24 42.2 6.728 6.222 +0.10 -2.4 17.1 55.9
Oct. 14 09 20.84 +24 20.6 6.634 6.284 +0.01 -1.9 17.1 65.3
Oct. 24 09 20.47 +24 03.5 6.528 6.346 -0.09 -1.4 17.1 75.1
Nov. 3 09 19.04 +23 51.2 6.413 6.408 -0.21 -1.0 17.1 85.2
Nov. 13 09 16.43 +23 43.5 6.296 6.470 -0.33 -0.5 17.1 95.7
Nov. 23 09 12.58 +23 40.0 6.182 6.532 -0.46 -0.1 17.1 106.5
Dec. 3 09 07.44 +23 40.2 6.078 6.595 -0.58 +0.2 17.1 117.7
Dec. 13 09 01.04 +23 43.1 5.991 6.657 -0.70 +0.4 17.1 129.2
Dec. 23 08 53.50 +23 47.6 5.927 6.720 -0.81 +0.5 17.1 141.0
Jan. 2 08 45.02 +23 52.2 5.892 6.782 -0.89 +0.4 17.2 152.9
Jan. 12 08 35.89 +23 55.6 5.891 6.845 -0.93 +0.2 17.2 164.8
Jan. 22 08 26.47 +23 56.4 5.927 6.908 -0.94 -0.1 17.3 175.0
Feb. 1 08 17.16 +23 54.0 6.001 6.971 -0.91 -0.5 17.3 169.0
Feb. 11 08 08.33 +23 47.8 6.112 7.033 -0.84 -0.8 17.4 157.4
Feb. 21 08 00.32 +23 37.9 6.257 7.096 -0.75 -1.2 17.5 145.7
Mar. 2 07 53.36 +23 24.7 6.433 7.159 -0.63 -1.5 17.6 134.2
Mar. 12 07 47.61 +23 08.7 6.633 7.222 -0.51 -1.7 17.7 123.0
Mar. 22 07 43.12 +22 50.6 6.852 7.285 -0.38 -1.9 17.8 112.1
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Comet C/2018 E1 (ATLAS)
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Comet C/2015 XY1 (Lemmon)
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7
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oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet 37P/Forbes

Epoch = 2019 July
T =2018 May
Peri. = 330. 02545
Node = 314.57742
Incl. = ? 60
q =

16.0 1T
4.18271 1T

2000. 0
. 95608
. 6106852 AU

ml = 10.5 + 5 log(Delta) + 17.5 log(r (t-30))
R. A. (2000) Decl.
h m

23 56.80 +08°3

00 09. 34 +09

~NOoOWOUIoY O—=hC1IO ©ooow—

—_—OoH0 WO W—

A= OOO OO0 I— O W—WOoOW NpRO—o©

Delta

. 155
. 941
122
. 298
465

o
N
w

r

104
162
819
816
932

_18_

e = 0.5341946

a = 3.4578500 AU

n= 0.15328330

P = 6.43 years

Daily motion mil
m ’

+1.23 +6.3 19.8

+1.28 +6.7 20.1

+1.32 +7.1 20.4

+1.34 +7.3 20.7

+1.37 +7.5 20.9

+1.38 +7.5 21.2

+1.39 +7.5 21.4

+1.40 +7.4 21.6

+1.40 +7.3 21.8

+1.39 +7.1 22.0

+1.39 +6.8

+1.37 +6.5

+1.36 +6.2

+1.33 +5.9

+1.30 +5.5

+1.27 +5.1

+1.22 +4.8

+1.17 +4.4

+1.10  +4.1

+1.02 +3.8

+0.93 +3.5

+0.83 +3.2

+0.70 +3.0

+0.56 +2.8

+0.40 +2.6

+0.21  +2.3

+0.02 +2.1

-0.19 +1.7

-0.40 +1.1

-0.59 +0.4

-0.75 -0.4

-0.86 -1.3

-0.90 -2.3

-0.87 -3.0

-0.77 -3.5

-0.63 -3.7

-0.45 -3.6

-0.26 -3.2

-0.07 -2.7

+0.11 -2.1

+0.27 -1.5

+0.41 -0.9

+0.54 -0.4

+0. 65 0.0

+0.74 +0.4
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16.0 1T
9.53348 TT

6026762 AU

0958528
5.4 + 5 log(Delta) + 12.5 log(r)

Comet C/2016 R2 (PANSTARRS)
. (2000) Decl.

ml =

m1
5
5
5
5
5

Y ——p——

17

Daily motion
99
19
57
33

606 +1
674 +0
143 +0
813 +0
883 +0

r

Delta
626 3
626 3
626 3
627 3
630 3

3
3
3
3
3

Y——y———

Y ————

Y ———y—

026
098
170
243

3

636

647 4
667 4
695 4
135 4

3
3
3
3
3

OOOM~OD

——p———

——y—y—
———y——

Y ——p—y—

T——y—y—y—

——y—y—y—

317
391
465
539
613
688
163
838
913

188 4
855 4
937 4
034 4
147 4
274 4
414 4
566 4
128 4
897 4

4
4
4
4
4

Y————— ——p———

Y ———y—

Y————y—

~ooors<r

1
2
3
4
5

063 +0
138 +0
213 +0
288 +0
363 +0

603 5
174 5

072 5
249
427 5

——y———

59
64
68
10
12

438 +0
514 +0
589 +0
663 +0
138 +0

939 5
094 5
239 5
3/0 5
487 5

5
6
6
6
6

——y—y——

12
12

11
68
65

813 +0
888 +0
962 +0
037 +0
111

6
6

587 5
670 5
135 5
181
809

Y—————

Y—————

———y—y— Y Y———y—

61
56
49
42
34
24
14

185 +0
260 +0
334 +0
407 +0
481

555 +0
628 +0
101

175

848
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650 6
989 6
528 6
469 6
417 6

6
6
6
6
6
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Comet 240P/NEAT
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Comet 159P/LONEOQS

Epoch = 2019 July 16.0 1T
T = 2018 May 22.41397 1T

Peri. = 4.69949 e = 0.3814677
Node = 55.02043 2000.0 a= 5.8599160 AU
Incl. = 23.46136 n= 0.06948115

q = 3.6245473 AU P= 14.19 years
ml = 0.6 +5 log(Delta) + 25.0 log(r(t-330))

=A

Oh TT R.A. (2000) Decl. Delta r Daily motion
2019/20 h m o m :
.839 -0.78 +1.7

Jan. 7 06 00.81 +43 46.9 2.929 3 17.0
Jan. 17 05 53.65 +43 57.6 3.001 3.857 -0.62 +0.4 17.1
Jan. 27 05 48.31 +43 56.5 3.097 3.875 -0.42 -0.7 17.1
Feb. 6 0545 19 +43 46.4 3.215 3.894 -0.18 -1.4 17.2
Feb. 16 05 44.50 +43 30.6 3.349 3.914 +0.06 -1.8 17.3
Feb. 26 05 46.19 +43 11.8 3.496 3.934 +0.29 -2.0 17.3
Mar. 8 05 50.10 +42 51.5 3.651 3.95 +0.51 -2.1 17.4
Mar. 18 05 56.02 +42 30.9 3.811 3.976 +0.69 -2.1 17.5
Mar. 28 06 03.68 +42 10.3 3.972 3.998 +0.85 -2.1 17.6
Apr. 7 06 12.83 +41 49.7 4.132 4.020 +0.99 -2.1 17.7
Apr. 17 06 23.23 +41 28.9 4.288 4.043 +1.10 -2.1 171.7
Apr. 27 06 34.65 +41 07.4 4.437 4.066 +1.19 -2.2 17.8
May 7 06 46.91 +40 44.9 4.578 4.090 +1.26 -2.3 17.9
May 17 06 59.81 +40 21.1 4.708 4.114 +1.32 -2.5 18.0
May 27 07 13.21 +39 55.7 4.827 4.138 +1.36 -2.6 18.0
June 6 07 26.96 +39 28.6 4.934 4.163 +1.39 -2.8 18.1
June 16 07 40.93 +38 59.6 5.027 4.188 +1.41 -3.0 18.1
June 26 07 55.02 +38 28.9 5.105 4.213 +1.41 -3.2 18.2
July 6 08 09.14 +37 56.8 5.168 4.238 +1.41 -3.3 18.2
July 16 08 23.19 +37 23.4 5.216 4.264 +1.40 -3.4 18.3
July 26 08 37.09 +36 49.3 5.247 4.291 +1.38 -3.4 18.3
Aug. 5 08 50.78 +36 15.0 5.263 4.317 +1.35 -3.4 18.3
Aug. 15 09 04.19 +35 41.1 5.262 4.344 +1.32 -3.3 18.4
Aug. 25 09 17.25 +35 08.4 5.245 4.371 +1.29 -3.2 18.4
Sept. 4 09 29.90 +34 37.6 5.212 4.398 +1.24 -2.9 18.4
Sept. 14 09 42.08 +34 09.6 5.164 4.426 +1.19 -2.6 18.4
Sept.24 09 53.71 +33 45.4 5.102 4.453 +1.13 -2.2 18.4
Oct. 4 1004.73 +33 26.0 5.027 4.481 +1.06 -1.6 18.4
Oct. 14 10 15.04 +33 12.4 4939 4.509 +0.99 -1.0 18.4
Oct. 24 10 24.54 +33 05.8 4.842 4.537 +0.90 -0.3 18.4
Nov. 3 10 33.13 +33 06.9 4.736 4.565 +0.80 +0.6 18.4
Nov. 13 10 40.67 +33 16.8 4.625 4.594 +0.69 +1.5 18.4
Nov. 23 10 47.04 +33 36.1 4.512 4.622 +0.5] +2.5 18.4
Dec. 3 10 52.07 +34 04.9 4.399 4.651 +0.42 +3.4 18.4
Dec. 13 10 55.62 +34 43.0 4.292 4.680 +0.27 +4.3 18.4
Dec. 23 10 57.57 +3529.5 4.193 4.709 +0.10 +5.0 18.4
Jan. 2 10 57.79 +36 22.4 4.107 4.738 -0.0/ +5.5 18.4
Jan. 12 10 56.27 +37 19.0 4.038 4.76] -0.25 +5.7 18.4
Jan. 22 10 53.05 +38 15.5 3.991 4.796 -0.41 +5.5 18.5
Feb. 1 10 48.34 +39 07.9 3.968 4.825 -0.54 +4.8 18.5
Feb. 11 10 42.47 +39 51.8 3.971 4.854 -0.63 +3.8 18.6
Feb. 21 10 35.90 +40 23.7 4.001 4.883 -0.67/ +2.4 18.7
Mar. 2 10 29.19 +40 41.1 4.059 4.913 -0.66 +0.9 18.7
Mar. 12 10 22.89 +40 42.9 4.142 4.942 -0.59 -0.7 18.9
Mar. 22 10 17.49 +40 29.7 4.248 4.971 -0.48 -2.1 19.0
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Comet 164P/Christensen
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Apr. 7

Apr. 17
Apr. 27
May 7
May 17
May 27

June 6
June 16
June 26
July 6
July 16

July 26
Aug. 5
Aug. 15
Aug. 25
Sept. 4

Sept. 14
Sept. 24
Oct. 4
Oct. 14
Oct. 24

Nov. 3
Nov. 13
Nov. 23
Dec. 3
Dec. 13

Dec. 23
Jan. 2
Jan. 12
Jan. 22
Feb. 1

Feb. 11
Feb. 21
Mar. 2
Mar. 12
Mar. 22

Comet C/2017 M5 (TOTAS)

Epoch = 2019 July 16.0 1T
T =2018 June 3.38975 TT
Peri. = 92.69369

Node = 216.26721 2000.0

Incl. = 15.88415

q = 5.9901546 AU

e = 1.0045658

ml = 6.8 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

21 28.95 -01 07.0 6.904 6.182
21 36.80 +00 42.1 7.008 6.200
21 44.84 +00 12.8 7.096 6.218
21 52.97 +00 20.6 7.164 6.237
22 01.13 +00 57.4 7.213 6.257
22 09.21 +01 37.1 7.241 6.271
22 17.17 +02 19.1 7.249 6.299
22 24.91 +03 02.7 7.237 6.320
22 32.37 +03 47.5 7.206 6.343
22 39.49 +04 32.7 7.156 6.366
22 46.18 +05 17.7 7.089 6.390
22 52.40 +06 01.8 7.007 6.414
22 58.06 +06 44.4 6.911 6.439
23 03.09 +07 24.7 6.804 6.465
23 07.44 +08 02.1 6.689 6.491
23 11.05 +08 35.8 6.568 6.518
23 13.85 +09 05.0 6.444 6.546
23 15.82 +09 29.0 6.321 6.574
23 16.92 +09 47.1 6.203 6.603
23 17.15 +09 58.7 6.094 6.632
23 16.56 +10 03.3 5.998 6.661
23 15.21 +10 00.5 5.919 6.692
23 13.22 +09 50.5 5.860 6.722
23 10.74 +09 33.7 5.824 6.754
23 07.97 +09 10.7 5.816 6.786
23 05.12 +08 42.8 5.835 6.818
23 02.41 +08 11.5 5.884 6.851
23 00.06 +07 38.5 5.961 6.884
22 58.24 +07 05.7 6.065 6.918
22 57.11 +06 34.6 6.195 6.952
22 56.75 +06 06.8 6.346 6.986
22 57.24 +05 43.3 6.514 7.021
22 58.58 +05 25.1 6.696 7.057
23 00.75 +05 12.7 6.888 7.093
23 03.71 +05 06.3 7.083 7.129
23 07.39 +05 05.8 7.279 7.166
23 11.71 +05 11.0 7.472 17.203
23 16.60 +05 21.7 7.656 7.240
23 21.96 +05 37.3 7.829 7.278
23 27.70 +05 57.3 7.989 7.316
23 33.75 +06 21.1 8.131 7.355
23 40.01 +06 48.2 8.255 7.394
23 46.42 +07 17.9 8.358 7.433
23 52.89 +07 49.6 8.439 7.473
23 59.36 +08 22.8 8.498 7.513
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Comet 370P/NEAT

Epoch = 2019 July 16.0 1T
T =2018 June 9.41467 TT
Peri. = 356.75224 e = 0.6141859
Node = 55.15922 2000.0 a=6.4403390 AU
Incl. = 19.39730 n= 0.06030329
q = 2.4847736 AU P = 16.34 years
ml = 7.4 +5 log(Delta) + 22.5 log(r (t-40))
Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2019/20 h m o m :
Jan. 7 07 47.91 +44 42.7 2.114 3.041 -0.90 +5.2 19.3
Jan. 17 07 38.80 +45 24.3 2.165 3.087 -0.90 +2.9 19.5
Jan. 27 07 30.32 +45 42.4 2.243 3.133 -0.77 +0.6 19.7
Feb. 6 07 23.54 +45 38.7 2.345 3.180 -0.55 -1.4 20.0
Feb. 16 07 19.20 +45 17.3 2.469 3.229 -0.28 -2.9 20.2
Feb. 26 07 17.61 +44 43.0 2.611 3.277 -0.01 -4.0 20.5
Mar. 8 07 18.73 +43 59.9 2.768 3.327 +0.25 -4.7 20.8
Mar. 18 07 22.35 +43 11.0 2.937 3.377 +0.49 -5.1 21.0
Mar. 28 07 28.13 +42 18.6 3.114 3.427 +0.68 -5.4 21.3
Apr. 7 07 35.71 +41 23.9 3.295 3.478 +0.84 -5.6 21.6
Apr. 17 07 44.76 +40 27.5 3.479 3.529 +0.97 -5.7 21.9
Apr. 27 07 54.96 +39 29.8 3.662 3.581 +1.07 -5.8 .
May 7 08 06.04 +38 30.8 3.842 3.633 +1.15 -6.0
May 17 08 17.79 +37 30.7 4.017 3.685 +1.20 6.1
May 27 08 30.00 +36 29.4 4.186 3.737 +1.24 -6.2
June 6 08 42.53 +35 27.0 4.347 3.790 +1.26 -6.3
June 16 08 55.24 +34 23.6 4.497 3.842 +1.28 -6.4
June 26 09 08.02 +33 19.6 4.637 3.895 +1.28 -6.4
July 6 09 20.80 +32 15.2 4.763 3.948 +1.27 -6.5
July 16 09 33.49 +31 10.7 4.876 4.000 +1.26 -6.4
July 26 09 46.03 +30 06.6 4.974 4.053 +1.24 -6.4
Aug. 5 09 58.38 +29 03.2 5.057 4.106 +1.22 -6.3
Aug. 15 10 10.49 +28 01.3 5.123 4.158 +1.20 -6.1
Aug. 25 10 22.31 +27 01.2 5.173 4.211 +1.16 -5.9
Sept. 4 10 33.79 +26 03.7 5.205 4.264 +1.13 -5.6
Sept. 14 10 44.90 +25 09.5 5.219 4.316 +1.09 -5.2
Sept.24 10 55.58 +24 19.2 5.217 4.368 +1.04 -4.8
Oct. 4 11 05.78 +23 33.6 5.197 4.421 +0.99 -4.3
Oct. 14 11 15.43 +22 53.5 5.160 4.473 +0.93 -3.7
Oct. 24 11 24.46 +22 19.7 5.108 4.525 +0.87 -3.0
Nov. 3 11 32.78 +21 53.1 5.042 4.576 +0.79 -2.2
Nov. 13 11 40.31 +21 34.5 4.963 4.628 +0.70 -1.4
Nov. 23 11 46.93 +21 24.5 4.875 4.679 +0.61 -0.5
Dec. 3 1152.52 +21 23.7 4.779 4.731 +0.50 +0.5
Dec. 13 11 56.97 +21 32.6 4.679 4.782 +0.38 +1.4
Dec. 23 12 00.16 +21 51.0 4.580 4.832 +0.24 +2.4
Jan. 2 12 01.96 +22 18.6 4.484 4.883 +0.10 +3.2
Jan. 12 12 02.31 +22 54.1 4.398 4.933 -0.05 +3.9
Jan. 22 12 01.17 +23 36.0 4.325 4.984 -0.20 +4.4
Feb. 1 11 58.57 +24 21.6 4.270 5.033 -0.34 +4.7
Feb. 11 11 54.66 +25 07.8 4.238 5.083 -0.46 +4.5
Feb. 21 11 49.66 +25 51.2 4.232 5.133 -0.55 +4.0
Mar. 2 11 43.90 +26 28.3 4.254 5.182 -0.60 +3.2
Mar. 12 11 37.80 +26 56.3 4.306 5.231 -0.61 +2.2
Mar. 22 11 31.77 +27 13.2 4.386 5.279 -0.58 +1.0
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Comet P/2017 TW13 (Lemmon)
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet 361P/Spacewatch

Epoch
T

Peri.
Node
Incl.

q

16.0

2000. 0
. 8824
2.7797966 AU

: 1T
2.33091 1T

OSSO D

ml =10.2 + 5 log(Delta) + 10.0 log(r)

R. A. (2000) Decl.
h m

07 07.53 +02
07 01.00 +02
06 55.40 +03
06 51.34 +03
06 49.20 +04

06 49.15 +05
06 51.17 +06
06 55.13 +06
07 00.82 +07
07 08.01 +08

07 16.49 +08
07 26.03 +08
07 36.42 +09
07 47.50 +09
07 59.09 +08

.20 -04

— oW NINOON NINOOCO NDNONIN IO ©

DADIJWOO W—OUI0 NOOLOOW OOHWOoON

5.
.02 -04 02.

Delta

112
. 148
211
. 298
. 408

WWWLL WWWWA AARRE ARARA AARRDE ARARAE WOWWE NN RN
~
oo
~

AhhbAE BAAARRE BARARRE BARWOKWW WWWWW WWWWHW WWWWW WWWWW  WWwWwWw

r

053
080
109
138
167
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Daily

4377019
9436351 AU
08966738
99 years

motion
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Comet 49P/Arend-Rigaux

oD
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=
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<
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ml =14.1 + 5 log(Delta) + 5.0 log(r)

m1
7
7
7
7
7

Y y——y——

50
22

Daily motion
21
00
71

285 +1
354 +1
422 +0
489 +0
557 +0

r

40 2
84 2
2] 2
0 2
8 2

~—
N——OO

Delta

(2000) Decl
30 +05
49 +06
46 +07
96 +08

Y———y—p—

Y —p——

Y ————

623
690
155
821
885

Y—————

Y ————

—————

Y——y—yp——

Y y————

Y———y——

Y——y—y——

——p—y——

13
05
22
317
50
61

255
313 +0
371
428 +0
485 +0

016 3
205 3
39 3

658 3
833 3

2
2
3
3
3

Y—————

Y————p—

10
18
84
90

940 +0
595 +0
648 +0
101

153 +0

3

586 3
113 3
955 3
130 3
295

Y——y—y——

94
98
00
02
04

805 +0
855 +0
905 +1
954 +1
002 +1

9 3
0 3
6 3
6 3
8 4
992 4

<tOO—AI—

Y—————

04
04
02
00
97

+1

049 +1
095 +1
141

186 +1
230 +0

4
4
4

047 4
082
096
091

34 -03
83 -05

—p——y——

73
64

93
87
81
53
41

274 +0
316 +0
358 +0
399 +0
440 +0

4

066 4
022 4
960 4
883 4
191

Y————p—

28
13
02

479 +0
518 +0
957 +0
594 +0
631

688 4
578 4
462 4
345 4
232 4

4
4
4
4
4

31 -06
05
05
14 -05
41 -04

———y——
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Apr. 7

Apr. 17
Apr. 27
May 7
May 17
May 27

June 6
June 16
June 26
July 6
July 16

July 26
Aug. 5
Aug. 15
Aug. 25
Sept. 4

Sept. 14
Sept. 24
Oct. 4
Oct. 14
Oct. 24

Nov. 3
Nov. 13
Nov. 23
Dec. 3
Dec. 13

Dec. 23
Jan. 2
Jan. 12
Jan. 22
Feb. 1

Feb. 11
Feb. 21
Mar. 2
Mar. 12
Mar. 22

16.0 1T
18. 18474 TT

.8 +5 log(Delta) + 10.0 log(r)

Comet C/2016 N6 (PANSTARRS)
Epoch = 2019 July

T =2018_July

Peri. = 162.79645

Node = 298.98107 2000.0
Incl. = 105. 83865

q = 2.6687932 AU

e = 0.9987496

ml = 5

RhA.(ZOOO) Decl. Delta

m o ’

07 07.11 -19 36.2 2.414
06 44.77 -21 08.9 2.501
06 24.69 -21 59.3 2.626
06 07.86 -22 15.5 2.783
05 54.68 -22 07.6  2.963
05 45.07 -21 45.6 3.158
05 38.66 -21 17.1 3. 361
05 35.03 -20 47.6  3.565
05 33.70 -20 21.3  3.766
05 34.24 -20 00.5 3.960
05 36.31 -19 47.2 4.143
05 39.59 -19 42.6 4.313
05 43.80 -19 47.3 4.467
05 48.74 -20 02.3 4.605
05 54.20 -20 27.7 4.725
06 00.03 -21 04.1 4.827
06 06.06 -21 51.7 4.911
06 12.15 -22 50.8 4.978
06 18.17 -24 01.6 5.029
06 23.98 -25 24.3 5.064
06 29.44 -26 58.7 5.085
06 34.40 -28 44.9 5.094
06 38.70 -30 42.4 5.094
06 42.17 -32 50.4 5.086
06 44.59 -35 08.2 5.074
06 45.73 -37 33.9 5.060
06 45.36 40 05.5 5.048
06 43.19 -42 40.0 5.040
06 38.94 -45 13.6 5.041
06 32.37 -47 41.8 5.051
06 23.30 -49 59.5 5.074
06 11.71 -52 00.9 5.112
05 57.84 -53 40.8 5.165
05 42.20 -54 54.8 5.234
05 25.62 -55 40.4 5.319
05 09.11 -55 57.4 5.418
04 53.65 -55 47.9 5.529
04 40.04 -55 16.0 5. 651
04 28.75 -54 26.9 5.781
04 19.98 -53 25.9 5.917
04 13.70 -52 18.2 6.055
04 09.69 -51 07.9 6.192
04 07.71 -49 58.6 6.327
04 07.47 -48 53.1 6.458
04 08.69 -47 53.7 6.581

SoOORo CICICICICT TG SIIGICTR AR E BAARE BROWWW WWWWW  WWWwWeL

r

212
269
327
387
449

512
576
641
108
175

843
912
981
052
123

194
266
338
410
483

556
630
104
177
851

925
000
074
148
222

297
371
446
520
594

669
143
817
891
965

039
113
186
260
334
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Daily

-2.29
-2.13
-1.84
-1.48
-1.12

-0.78
-0. 48
-0. 23
-0.02
+0. 14

+0. 28
+0. 38
+0. 4]
+0. 53
+0. 57
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Apr. 7

Apr. 17
Apr. 27
May 7
May 17
May 27

June 6
June 16
June 26
July 6
July 16

July 26
Aug. 5
Aug. 15
Aug. 25
Sept. 4

Sept. 14
Sept. 24
Oct. 4
Oct. 14
Oct. 24

Nov. 3
Nov. 13
Nov. 23
Dec. 3
Dec. 13

Dec. 23
Jan. 2
Jan. 12
Jan. 22
Feb. 1

Feb. 11
Feb. 21
Mar. 2
Mar. 12
Mar. 22

Daily
m
19. 33

+7.
+3. 80

+2. 60
+2. 06

+1.78
+1. 61
+1.50
+1. 42
+1. 36

+1. 31
+1.26
+1.22
+1.1]
+1.12

+1.07
+1.02
+0. 96
+0. 90
+0. 83

+0. 75
+0. 66
+0. 57
+0. 46
+0. 34

Comet C/2016 M1 (PANSTARRS)
Epoch = 2019 July 16.0 1T
T =2018 Aug. 10.19656 TT
Peri. = 209. 83860

Node = 92.20264 2000.0
Incl. = 91.00081

q = 2.2108119 AU

e = 0.9990395

ml = 4.4 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

23 22.21 -85 29.5 3.045 2.785 +
01 29.27 -82 01.6 3.063 2.853
02 22.87 -77 38.7 3.088 2.922
02 54.56 -72 58.5 3.124 2.993
03 17.81 -68 13.2 3.173 3.066
03 36.99 -63 30.3 3.236 3.140
03 53.93 -58 55.8 3.314 3.215
04 09.50 -54 34.7 3.407 3.291
04 24.12 -50 30.9 3.512 3.368
04 38.04 -46 47.0 3.628 3.446
04 51.39 -43 25.0 3.753 3.525
05 04.25 -40 25.5 3.882 3.604
05 16.64 -37 48.5 4.015 3.684
05 28.59 -35 33.6 4.146 3.765
05 40.06 -33 39.8 4.274 3.845
05 51.06 -32 06.0 4.396 3.926
06 01.55 -30 51.0 4.510 4.007
06 11.47 -29 53.6 4.614 4.089
06 20.80 -29 12.5 4.707 4.170
06 29.46 -28 46.5 4.786 4.252
06 37.39 -28 34.2 4.851 4.334
06 44.51 -28 34.7 4.902 4. 415
06 50.72 -28 46.6 4.939 4. 497
06 55.94 -29 08.5 4.962 4.579
07 00.03 -29 39.3 4.971 4. 661
07 02.88 -30 17.0 4.970 4.742
07 04.37 -31 00.0 4.959 4.824
07 04.36 -31 46.1 4.940 4.905
07 02.74 -32 32.4 4.917 4.986
06 59.46 -33 16.1 4.894 5.067
06 54.49 -33 53.6 4.873 5.148
06 47.92 -34 21.3 4.860 5.229
06 39.95 -34 35.5 4.857 5.310
06 30.89 -34 33.0 4.870 5.390
06 21.19 -34 11.5 4.901 5.47M
06 11.35 -33 30.4 4.953 5.551
06 01.88 -32 30.0 5.029 5.631
05 53.25 -31 12.8 5.127 5.711
05 45.80 -29 41.9 5.249 5.790
05 39.77 -28 01.3 5.392 5.869
05 35.25 -26 15.1 5.554 5948
05 32.24 -24 26.9 5.732 6.027
05 30.66 -22 39.8 5.922 6.106
05 30.39 -20 56.5 6.120 6.184
05 31.28 -19 18.8 6.322 6.263

_29_

motion

+15.

+28.
+27.
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet 48P/Johnson
Epoch = 2019 Jul
T =2018 Aug
Peri. = 216.58702
Node = 110.12876
Incl. = 12.2073
q =

ml = 7

R. A. (2000) Decl.

h m o ’
00 11.09 -11 31.9
00 26.69 —09 15.4
00 42.54 -07 00.4
00 58.60 -04 47.8
01 14.82 -02 38.7
01 31.14 +00 34.2
01 47.54 +01 25.2
02 04.00 +03 18.8
02 20.47 +05 05.8
02 36.94 +06 45.9
02 53.38 +08 18.6
03 09.75 +09 43.6
03 26.01 +11 00.7
03 42.12 +12 09.8
03 58.03 +13 10.8
04 13.68 +14 03.9
04 29.01 +14 49.0
04 43.96 +15 26.5
04 58.44 +15 56.7
05 12.36 +16 20.0
05 25.63 +16 36.9
05 38.16 +16 48.1
05 49.80 +16 54.2
06 00.44 +16 56.2
06 09.93 +16 54.9
06 18.10 +16 51.3
06 24.79 +16 46.5
06 29.80 +16 41.8
06 32.95 +16 38.2
06 34.09 +16 37.0
06 33.10 +16 38.9
06 29.97 +16 44.8
06 24.83 +16 54.8
06 17.97 +17 08.8
06 09.93 +17 26.2
06 01.35 +17 46.2
05 52.97 +18 07.9
05 45.51 +18 30.7
05 39.48 +18 54.1
05 35.26 +19 17.9
05 33.02 +19 41.9
05 32.73 +20 05.7
05 34.32 +20 29.1
05 37.62 +20 51.5
05 42.42 +21 12.5

16.0
12. 2663
2000. 0

1T
5 TT

.5+ 5 log(Delta) + 17.5 log(r (t-60))

Delta

. 407
. 551
. 694
. 834
.970

~
o
oo

r

305
341
379
418
458

N
N
(&3]

_30_

Daily motion
m

+1.55 +13.7
+1.58 +13.6
+1.60 +13.4
+1.62 +13.1
+1.63 +12.7
+1.64 +12.2
+1.64 +11.6
+1.65 +11.0
+1.65 +10.3
+1.65 +9.6
+1.64 +8.9
+1.63 +8.1
+1.62 +7.3
+1.60 +6.5
+1.58 +5.7
+1.55 +4.9
+1.51  +4.1
+1.47 +3.3
+1.42 +2.6
+1.36 +2.0
+1.29 +1.4
+1.21  +0.8
+1.11  +0.4
+1.00 0.0
+0.88 -0.3
+0.74 -0.4
+0.58 -0.5
+0.40 -0.4
+0.21 -0.2
0.00 0.0
-0.22 +0.4
-0.43 +0.8
-0.62 +1.2
-0.76 +1.6
-0.85 +1.9
-0.86 +2
-0.80 +2
-0.67 +2

-0.12 +2
+0.08 +2
+0.26 +2

!
o
w
—
+
NwAD Db owh—

e = 0.4271631
a=3.4994347 AU
n= 0.15055918

P = 6.55 years
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet
Epoch
T

Peri.

Node

Incl.

243P/NEAT

= 2019 July
= 2018 Aug.
283. 54722
87.65769
7. 64167

2.4542422 AU

.3+ 5 log(Delta) + 20.0 log(r (t-30))

~

R. A. (2000) Decl.
h m

.58 +05
.61 +07
.21 +08
.17 +09
27 +11

.35 +12
.25 +14
.86 +15
.05 +16
.13 +18

.80 +19
.18 +20
.18 +21
.53 +21
.33 +22

11 422
.19 +23
.29 +23
.53 +23
.43 +23

.90 +23
.87 +23
.24 +23
.93 +23
.85 +22

.88 +22
.92 +22
.83 +22
.45 +21
.65 +21

.24 +21
.05 +21
.92 +22
11 422
.42 +23

.12 +23
.09 +24
.80 +24
.89 +25
.09 +26

11 +26
.51 +26
.67 +26
.18 +26
.83 +26

o

——NWO NPROINGO CIONTIW OOO©LOU1T ~H~J—0000

OOONOUT OONON NW—NW OOOoOowWh

16.0 1T
26.00118 TT

2000. 0

Delta

. 215
. 363
514
. 666
817

[e)
wW
(=]

WWLWLL  LLWWWW WWWWL WLWLWW WKWWWE LWL NN NNNNN RN

r

604
625
648
672
697

_31_

Daily motion
m

+0.72 +8.2
+0.89 +8.6
+1.04 +8.8
+1.16 +8.9
+1.27 +8.8
+1.36 +8.6
+1.43 +8.3
+1.49 +7.8
+1.55  +7.3
+1.59 +6.8
+1.63 +6.1
+1.65 +5.4
+1.67 +4.7
+1.68 +4.0
+1.68 +3.3
+1.67 +2.5
+1.66 +1.8
+1.64 +1.2
+1.61 +0.5
+1. 57 0.0
+1.52 -0.5
+1.47 -1.0
+1.40 -1.3
+1.33 -1.5
+1.24 -1.7
+1.15 -1.7
+1.04 -1.5
+0.92 -1.3
+0.79 -0.9
+0.63 -0.3
+0.46 +0.3
+0.28 +1.1
+0.07 +1.9
-0.14 +2.8
-0.34 +3.5
-0.53 +3.9
-0.68 +4.1
-0.77 +3.9
-0.80 +3.4
-0.75 +2.7
-0.63 +1.9
-0.47 +1.1
-0.28 +0.3
-0.08 -0.3
+0.11  -0.9

R G G G Gy — ek k. —) R G G G Q—y

N — — —

S©OOO ©OOO® ©0EEE® I~~~
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e = 0.3595072
a=3.8318029 AU
n= 0.13140120
P= 750 years
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Comet 21P/Giacobini-Zinner
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
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ay
May

N —

N —
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June
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July

N = N—=

July
Aug.
ﬁug.
ug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.
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Comet 368P/NEAT

Epoch = 2019 July 16.0 1T
T =2018 Sept. 14.24473 TT
Peri. = 118. 79561

Node = 257.97704 2000.0
Incl. = 15.48504

q = 2.0675895 AU

OSSO D

ml =10.7 + 5 log(Delta) + 17.5 log(r)

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

. 161
913
072

.9

]
02 58.12 +19 03.0 . 238
03 12.98 +19 05.8 . 408
03 28.44 +19 14.0 980
03 44.38 +19 24.9 152
04 00.66 +19 36.5 923
04 17.17 +19 46.9 091
04 33.83 +19 54.9 254
04 50.55 +19 59.2 411
05 07.23 +19 59.2 560
05 23.82 +19 54.2 101
05 40.24 +19 43. 1 832
05 56.43 +19 27.7 951
06 12.33 +19 06.0 059
06 27.88 +18 38. 7 154
06 43.02 +18 05.9 235
06 57.72 +17 28.0 301
07 11.90 +16 45.2 352
07 25.52 +15 58.0 388
07 38.54 +15 06.8 408

07 50.89 +14 12.1
08 02.51 +13 14.5 401
08 13.35 +12 14.6 373
08 23.31 +11 13. 331
08 32.32 +10 10. 275
08. 206

N
—
N

PRERRL BARRAR BRRARRG WWWWW WKRWKWE  WLWWLWW WRNNN PNNNN RN

r

321
369
414
461
509

_38_

Daily
m
+1.12
+1. 26
+1. 37
+1. 45
+1.52
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Comet 59P/Kearns—Kwee

e |
<c
N »
SHOO~
L0 ©
< o O
Qo< >
LOAN™M
~oHoOoOd
< <t—L0
oSO
I
OO O
=
Ll el
(o)
~ O
© .
xR O
Qo O
L. O =2
©O <<
—r—
~
. ™
> OOOODDLO
— QOO0
S DOOO0
YDA O
O©oMmM
—r—~ANOAN
OO AN—
ANN+—M
I
< .
[S) —_——
o T O
o OO C
w—a.=Z— T

9.1 + 5 log(Delta) + 17.5 log(r (t-50))

ml =

Y——p—y——

Daily motio

r
509
536
964
994
625

642 2
125 2

Delta

Y—————

42 +23
15 +23
69 +23
19 +22
66 +22

m

R. A. (2000) Decl.

h
08 24
08 00

)i
17 08 16

2] 08 07

6
16 07 54

Oh TT
2019/20

Jan
Jan
Jan
Feb
Feb

Y —p———

Y——p———

11
36
57
15
90
01

657
691
126 +0
163 +0
800 +0

Y——y—y——

10
17
22

838 +0
871 +1
917 +1
957 +1
998 +1

2

570 2
138 2
908 2
076 2
241

2
2
2
3
3

Y—————

26
28
30
30
30

Y y——y——

3
3
3

402 3
957 3
104
842
9

MOAN—SH O

66 +1
38 +1
28 +1
29 +0
34 +0

09 08
10 00

6
June 16 09 21
June 26 09 34
6 09 47
July 16

June
July

30
29
2]
26
23

Y—————

253 +
296 +
340 +
383 +
427 +

88 3
93 3
85 3
63 3
26 3

Y———y——

——p———

Y y——y—y—

Y————p—

01
94
81
18
68

689 +1
133 +0
176 +0
819 +0
862 +0

63 3
12 3
46 3
66 3
15 3

< T OON—

Y——y—y—p—

57
44
30
14
03

905 +0
947 +0
990 +0
032 +0
074

4

073 3
965 3
853 3
141

634 4

Y —p———

Y————p—

Y——y—p——

Y y————

Y———y—p—
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Oh TT
2019/20
Jan.
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet
Epoch
T

Peri.

Node

Incl.

q

371P/LINEAR-Ski ff

= 2019 July
= 2018 Oct.
308. 47098
67. 33443
17. 37932
2.1908832 AU

16.0 1T
4.58022 TT

2000. 0

OSSO D

ml =11.0 + 5 log(Delta) + 20.0 log(r)
R. A. (2000) Decl.

m
.19 +03

62 +29
14 +29

49 +29

.93 +30
.67 +30
.51 +31
.26 +32
.19 +33

.05 +34
.13 +35
.35 +36
.23 +31
.51 +38

.00 +38
.46 +38
.49 +38
.46 +38
.50 +38

o

—_— OO —t —t
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©o oSS Weomon
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o
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r

316
342
370
400
432
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Comet P/2018 P3 (PANSTARRS)

Epoch = 2019 July 16.0 1T
T = 2018 Oct.  9.46223 TT

Peri. = 305.87866 e = 0.4159812
Node = 59.20908 2000.0 a= 3.0072638 AU
Incl. = 8.90880 n= 0.18899346
q = 1.7562986 AU P= 5 22 years
ml = 81 +5 log(Delta) + 35.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion mil

2019/20 h m o m :

Jan. 01 05.14 +04 41.6 1.619 1.905 +1.63 +15.9 18.9

Jan. 17 01 21.90 +07 17.6 1.750 1.936 +1.72 +15.3 19.4

Jan. 27 01 39.49 +09 47.3 1.884 1.971 +1.80 +14.6 19.8

Feb. 6 01 57.78 +12 09.6 2.021 2.007 +1.86 +13.8 20.2

Feb. 16 02 16.68 +14 23.7 2.160 2.045 +1.92 +12.9 20.6

Feb. 26 02 36.08 +16 28.6 2.300 2.084 +1.96 +12.0 21.1

Mar. 8 02 55.92 +18 23.7 2.439 2.125 +2.01 +11.0 21.5

Mar. 18 03 16.12 +20 08.5 2.576 2.167 +2.04 +9.9 21.9

Mar. 28 03 36.62 +21 42.3 2.710 2.210 +2.06 +8.8 )

Apr. 7 03 57.35 +23 05.0 2.840 2.254 +2.08 +7.6

Apr. 17 04 18.23 +24 16.3 2.966 2.298 +2.09 +6.5

Apr. 27 04 39.18 +25 16.0 3.085 2.342 +2.10 +5.3

May 7 05 00.13 +26 04.3 3.197 2.387 +2.09 +4.2

May 17 05 20.99 +26 41.3 3.301 2.433 +2.08 +3.1

May 27 05 41.68 +27 07.5 3.397 2.478 +2.06 +2.0

June 6 06 02.12 +27 23.3 3.482 2.523 +2.03 +1.0

June 16 06 22.23 +27 29.4 3.557 2.569 +1.99 +0.1

June 26 06 41.94 +27 26.4 3.620 2.614 +1.95 -0.8

July 6 07 01.19 +27 15.2 3.671 2.659 +1.90 -1.5

July 16 07 19.91 +26 56.8 3.710 2.704 +1.84 -2.2

July 26 07 38.04 +26 32.1 3.735 2.748 +1.78 -2.8

Aug. 5 07 55.55 +26 02.3 3.746 2.792 +1.71 -3.2

Aug. 15 08 12.38 +25 28.4 3.744 2.835 +1.64 -3.6

Aug. 25 08 28.48 +24 51.6 3.727 2.879 +1.57 -3.8

Sept. 4 08 43.81 +24 13.2 3.697 2.921 +1.49 -3.9

Sept. 14 08 58.31 +23 34.5 3.652 2.963 +1.40 -3.8

Sept.24 09 11.92 +22 56.9 3.595 3.005 +1.31 -3.7

Oct. 4 09 24.55 +22 21.7 3.524 3.046 +1.21 -3.3

Oct. 14 09 36.12 +21 50.6 3.442 3.086 +1.09 -2.8

Oct. 24 09 46.52 +21 25.1 3.350 3.126 +0.97 -2.2

Nov. 3 09 55.60 +21 06.7 3.249 3.165 +0.83 -1.4

Nov. 13 10 03.20 +20 57.2 3.142 3.204 +0.67 -0.4

Nov. 23 10 09.14 +20 57.9 3.032 3.242 +0.50 +0.7

Dec. 3 10 13.23 +21 10.1 2.922 3.279 +0.30 +1.9

Dec. 13 10 15.25 +21 34.5 2.817 3.316 +0.08 +3.1

Dec. 23 10 15.06 +22 10.8 2.722 3.352 -0.15 +4.2

Jan. 2 10 12.56 +22 57.7 2.640 3.387 -0.38 +5.2

Jan. 12 10 07.80 +23 52.2 2.578 3.421 -0.59 +5.7

Jan. 22 10 01.04 +24 50.0 2.540 3.455 -0.77 +5.8

Feb. 1 09 52.76 +25 45.8 2.530 3.489 -0.88 +5.2

Feb. 11 09 43.70 +26 34.1 2.551 3.521 -0.92 +4.2

Feb. 21 09 34.67 +27 10.7 2.602 3.553 -0.87 +2.9

Mar. 2 09 26.48 +27 33.2 2.683 3.584 -0.74 +1.4

Mar. 12 09 19.81 +27 41.2 2.790 3.614 -0.57 +0.1

Mar. 22 09 15.05 +27 36.1 2.919 3.644 -0.36 -1.2
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Oh TT
2019/20
Jan.
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
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N —

N —
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June
juTe
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N = N—=

July
Aug.
ﬁug.
ug
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet 300P/Catalina
%poch = 2019 July

= 2018 Nov.
Peri. = 222.86076
Node = 95.67013
Incl. =
q =

16.0
2.0712

2000. 0

5. 67655
0.8327857 AU

1T
8 TT

ml =16.4 + 5 log(Delta) + 10.0 log(r (t-15))

RhA (2000) Decl.

°43
01.

23 45.83 -06
00 24.14 -02

00 57.85 +02 07

01 28.05 +05
01 55.58 +08

02 21.08 +11
02 45.01 +13
03 07.73 +15
03 29.47 +17
03 50.40 +18

04 10.64 +19
04 30.25 +20
04 49.31 +21
05 07.82 +22
05 25.79 +22

05 43.22 +23
06 00.10 +23
06 16.40 +23
06 32.11 +23
06 47.17 +23

07 01.56 +22
07 15.23 +22
07 28.10 +22
07 40.14 +21
07 51.24 +21

08 01.31 +21
08 10.25 +20
08 17.92 +20
08 24.16 +20
08 28.81 +20

08 31.67 +20
08 32.56 +20
08 31.34 +20
08 27.89 +21
08 22.26 +21

08 14.65 +22
08 05.46 +22
07 55.34 +23
07 45.04 +23
07 35.35 +24

07 26.98 +24
07 20.39 +24
07 15.84 +24
07 13.40 +25
07 12.98 +24

42
48.

WO ONONW CINNIOHOT ©0OWER NWOoOUIoY OOOH—Oo OO OPRO—O wooo1—

Delta

. 258
. 386
. 533
. 694
. 866

— k. k. k. —h

WWWWW MR NWWWLW WWWWWw WWWWww WWWWw wWwwwh  PrhorrdN
oo
=~
=)

r

. 215
. 374
475
574
. 673

— k. k. k. —h

—
(S3]
~
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e = 0.6915428

a=2.6998420 AU

n= 0.22217570

P = 4 44 years

Daily motion mil
m ’

+4.07 +29.5 17.4

+3.56 +26.4 18.0

+3.16 +23.0 18.5

+2.86 +19.9 19.1

+2.63 +17.1 19.6

+2.46 +14.6 20.1

+2.32 +12.5 20.5

+2.21 +10.7 20.9

+2.13  +9.1 21.3

+2.05 +7.6 21.6

+1.99 +6.3 21.9

+1.93 +5.1 )

+1.88 +4.1

+1.82 +3.1

+1.77 +2.2

+1.71  +1.4

+1.66 +0.7

+1. 60 0.0

+1.54 -0.6

+1.47 -1.1

+1.40 -1.5

+1.32 -1.8

+1.24 -2.0

+1.15  -2.1

+1.06 -2.1

+0.95 -2.0

+0.83 -1.8

+0.69 -1.4

+0.54 -0.9

+0.37 -0.3

+0.18 +0.4

-0.02 +1.1

-0.24 +2.0

-0.47 +2.7

-0.68 +3.3

-0.86 +3.6

-0.98 +3.7

-1.03 +3.4

-1.01 +2.9

-0.91 +2.2

-0.75 +1.6

-0.55 +0.9

-0.34 +0.4

-0.13 0.0

+0.06 -0.3
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Comet 64P/Swift-Gehrels

Epoch = 2019 July 16.0 1T
T = 2018 Nov. 3.88489 TT

Peri. - 97. 14009 e = 0.6874681
Node = 299.99603 2000.0 a= 4.4571466 AU
Incl. = 8.94939 n= 0.10474148

q = 1.3930005 AU P= 941 years
ml = 85 +5 log(Delta) + 17.5 log(r (t-30))

=A

Oh TT R.A. (2000) Decl. Delta r Daily motion
2019/20 h m o m

Jan. 7 03 11.93 +29 09.1 0.791 1.588 +2.39 -7.0 10.8
Jan. 17 03 35.60 +28 04.6 0.901 1.645 +2.33 -5.8 11.3
Jan. 27 03 58.65 +27 11.8 1.024 1.708 +2.2] -4.7 11.8
Feb. 6 04 21.07 +26 28.1 1.161 1.774 +2.21 -4.0 12.3
Feb. 16 04 42.95 +25 50.8 1.309 1.844 +2.16 -3.5 12.9
Feb. 26 05 04.30 +25 17.1 1.468 1.915 +2.11 -3.3 13.4
Mar. 8 05 25.16 +24 44.8 1.636 1.989 +2.06 -3.2 13.9
Mar. 18 05 45.55 +24 11.9 1.811 2.064 +2.01 -3.4 14.4
Mar. 28 06 05.48 +23 37.0 1.991 2.140 +1.97 -3.6 14.9
Apr. 7 06 24.94 +22 59.0 2.176 2.216 +1.92 -4.0 15.4
Apr. 17 06 43.94 +22 17.3 2.363 2.293 +1.87 -4.4 15.9
Apr. 27 07 02.46 +21 31.5 2.550 2.371 +1.83 -4.8 16.3
May 7 07 20.51 +20 41.4 2.73] 2.448 +1.18 -5.2 16.7
May 17 07 38.07 +19 47.0 2.920 2.525 +1.73 -5.7 11.1
May 27 07 55.14 +18 48.5 3.100 2.601 +1.68 -6.1 17.5
June 6 08 11.72 +17 46.0 3.273 2.67] +1.63 -6.5 17.9
June 16 08 27.81 +16 39.9 3.439 2.753 +1.58 -6.8 18.2
June 26 08 43.42 +15 30.6 3.596 2.828 +1.53 -7.1 18.5
July 6 08 58.54 +14 18.5 3.742 2.902 +1.49 -7.4 18.8
July 16 09 13.18 +13 03.9 3.876 2.976 +1.44 -7.6 19.1
July 26 09 27.34 +11 47.4 3.998 3.049 +1.39 -7.7 19.4
Aug. 5 09 41.03 +10 29.3 4.105 3.122 +1.34 -1.9 19.7
Aug. 15 09 54.22 +09 10.1 4.197 3.193 +1.29 -8.0 19.9
Aug. 25 10 06.92 +07 50.4 4.272 3.264 +1.24 -8.0 20.1
Sept. 4 10 19.11 +06 30.5 4.331 3.334 +1.19 -8.0 20.3
Sept. 14 10 30.75 +05 11.0 4.372 3.403 +1.13 -7.9 20.5
Sept.24 10 41.83 +03 52.5 4.395 3.472 +1.08 -7.8 20.7
Oct. 4 10 52.30 +02 35.4 4,401 3.540 +1.01 -7.6 20.9
Oct. 14 11 02.09 +01 20.4 4.388 3.606 +0.94 -7.4 21.0
Oct. 24 11 11.15 +00 08.1 4.358 3.673 +0.86 -7.1 21.2
Nov. 3 11 19.38 -01 00.8 4.311 3.738 +0.77 -6.7 21.3
Nov. 13 11 26.69 -02 05.6 4.250 3.802 +0.68 -6.2 21.4
Nov. 23 11 32.97 -03 05.4 4.175 3.866 +0.5/ -5.7 21.5
Dec. 3 11 38.08 -03 59.5 4.089 3.929 +0.44 -5.0 21.6
Dec. 13 11 41.90 -04 46.6 3.995 3.991 +0.31 -4.3 21.7
Dec. 23 11 44.30 -05 25.9 3.898 4.053 +0.16 -3.5 21.7
Jan. 2 11 45.16 -05 56.3 3.800 4.113 0.00 -2.5 21.8
Jan. 12 11 44.40 -06 16.7 3.707 4.173 -0.17 -1.5 21.9
Jan. 22 11 42.02 -06 26.2 3.624 4.233 -0.33 -0.3 21.9
Feb. 1 11 38.07 -06 24.2 3.556 4.291 -0.47 +0.8 22.0
Feb. 11 11 32.78 -06 11.0 3.509 4.349 -0.59 +1.9

Feb. 21 11 26.44 -05 47.3 3.487 4.406 -0.68 +2.9

Mar. 2 11 19.49 -05 14.9 3.495 4.462 -0.71 +3.6

Mar. 12 11 12.42 -04 36.4 3.534 4.518 -0.69 +4.1

Mar. 22 11 05.71 -03 54.9 3.604 4.573 -0.63 +4.2
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Comet 38P/Stephan-Oterma
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5.4 + 5 log(Delta) + 22.5 log(r)

R.A. (2000) Decl.

ml =
h
08 35
17 08 33
27 08 29

Y y———y—

34
18
08

Daily motio
31

r
142
196
855
920

Y—————

Delta

43 +42
36 +45
98 +46
17 +4]
46 +47
93 +46
37 +45
68 +43
93 +42
63 +40
38 +38
83 +36
12 +34
87 +33
14 +31

m

08 27
16 08 26
26 08 28

)i
6

Oh TT
2019/20

Jan
Jan
Jan
Feb
Feb

Y — —y—y—

Y ———y—

36
63
85
01
13

248
386
938 2
102 2
876 2

Y—————

09 00

.17 09 12

o
pr.
May

08 33
18 08 40
28 08 49

8
1

Y y———y—

—y————
—y—y———

09 37/
17 09 50
10 04

2] 09 24
)i

2]

May
May

Y y——y—y—

Y y——y—y—

33
32
30
29
21

Y y——y——

887 +
973 +
059 +
145 +
230 +

2

041

240 2
3
3

436 3
627
811

Y ———p—

Y—————

——y—y——

14
11
08
04
00

Y y————

138 +
821

904 +
986 +
068 +

923 3
965 4

690 3
185 3
863 3

4
4
4
4
4

Y————p—

95
89
83
15
67

149 +0
230 +0
310 +0
390 +0
469 +0

4

987 4
991

978 4
947 4
902 4

Y——y—y——

57
47
35
22
08

948 +0
626 +0
104 +0
181

858 +0

844 4
775 4
699 4
620 4
542 4

4
4
4
4
4

Y ———p—

Y——y—p——

934
010
085
160
234

5

65 5
340
340 5

Y———y—p—
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Comet P/2019 A2 (ATLAS)
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Apr. 7

Apr. 17
Apr. 27
May 7
May 17
May 27

June 6
June 16
June 26
July 6
July 16

July 26
Aug. 5
Aug. 15
Aug. 25
Sept. 4

Sept. 14
Sept. 24
Oct. 4
Oct. 14
Oct. 24

Nov. 3
Nov. 13
Nov. 23
Dec. 3
Dec. 13

Dec. 23
Jan. 2
Jan. 12
Jan. 22
Feb. 1

Feb. 11
Feb. 21
Mar. 2
Mar. 12
Mar. 22

Comet C/2018 L2 (ATLAS)

Epoch = 2019 July 16.0 1T
T =2018 Dec. 2.59146 TT
Peri. = 56.23639

Node = 243.01895 2000.0
Incl. = 67.42268

q = 1.7118307 AU

e = 0.9930810

ml = 4.6 +5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

19 13.58 +20 50.9 2.355 1.773
19 45.58 +24 22.0 2.363 1.811
20 18.83 +27 50.3 2.389 1.857
20 52.98 +31 08.6 2.436 1.911
21 27.55 +34 10.9 2.502 1.970
22 02.04 +36 52.9 2.586 2.035
22 35.97 +39 12.7 2.684 2.105
23 08.89 +41 10.6 2.793 2.180
23 40.47 +42 48.1 2.908 2.257
00 10.47 +44 07.9 3.026 2.338
00 38.77 +45 12.6 3.142 2.421
01 05.29 +46 04.8 3.254 2.506
01 30.04 +46 47.0 3.357 2.593
01 53.01 +47 21.2 3.449 2.682
02 14.23 +47 49.0 3.529 2.771
02 33.72 +48 11.8 3.595 2.861
02 51.46 +48 30.8 3.644 2.952
03 07.43 +48 46.7 3.678 3.044
03 21.58 +49 00.5 3.695 3.136
03 33.81 +49 12.4 3.697 3.228
03 44.03 +49 22.7 3.683 3.321
03 52.06 +49 31.6 3.655 3.413
03 57.74 +49 38.3 3.616 3.506
04 00.90 +49 42.1 3.568 3.598
04 01.36 +49 41.4 3.515 3.690
03 59.02 +49 33.7 3.461 3.782
03 53.90 +49 15.9 3.410 3.874
03 46.19 +48 44.6 3.370 3.966
03 36.37 +47 56.2 3.345 4.057
03 25.15 +46 48.6 3.341 4.149
03 13.39 +45 21.3 3.364 4.239
03 02.04 +43 37.0 3.418 4.330
02 51.88 +41 40.4 3.505 4.420
02 43.46 +39 38.0 3.625 4.510
02 37.11 +37 36.3 3.7718 4.599
02 32.86 +35 40.8 3.958 4.689
02 30.63 +33 55.7 4.163 4.771
02 30.26 +32 23.1 4.387 4.866
02 31.50 +31 03.9 4.625 4.954
02 34.12 +29 57.9 4.872 5.041
02 37.92 +29 04.2 5.122 5.129
02 42.68 +28 21.3 5.370 5.215
02 48.22 +27 47.9 5.613 5.302
02 54.39 +27 22.4 5.846 5.388
03 01.04 +27 03.4 6.066 5.474
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Comet C/2018 V1 (Machholz—Fujikawa—Iwamoto)

R el
E ©Or~0ooy o000 — +——r—A
11111 AN ANANAN ANANANAN
m AOM~ANLO© AN O OLO VMmO T I FOOOD LO<TOLON SDDAOSHOM Mmoo ToOOM ~N—LIooom ~NOMm<T™m
o £ —r—r—r—r— —r—r—r—r— —ANAN—— I + + v —+ + + + + + + + + [ T I B [ I I B [ O B I
N o | I I I [ I I B | I B I + + +
+ E
~ > ANLOOWWOL AN~ M™M ~S<toOors— VOO OO RO TILO —<tMOLO DD r—AI+— 00 LOSO MM —O—0O0O
frU _ m4|9876 LOM—O<F OF—OOr~ oo AN~ QOANON <L OO~ M~o0 00O~ ~NoOooLL<H N—OAN
W T o000 OO0O0O0O0 Or—aldN®m FUMMAa— —O000 OO0000 OO0000 OO0000 OO0
© o +FFFF FFFTITT TULLT 10U UTTTFF OFFFFTF FFFFTF OFTFEFEEFT OFT¥UOU
Lo MO~ OO AN—©O AOM~ANO©O©© LO—LOM~~ OMSHMO ~Sr~oOo<tr— O—LON~D QOO OO QOoOTOOM
= . aDANO~<- O AN~ — LOSO DO D ANLO~OO— MLOOOD Or—AaMm<T <TLOLOLOLO OO OLOLO Lot too™m
Ll el N — DT O OO —AN < LOOOOSHO ANMIT Lo AOSHO—AN <FTLOOM~00 DO —AM <FLOOM~00 DO —AM
R T T P T T T T T T
% o + Or—r—vr—r— —r—ANANAN ANANANANM [aplaplaplasiap) [SPTap RS S oS o A SRS S S <TLOLOLOLO LOOOLOLOLO LOOOOO
[ee) .
— o —~ © LO~OALO ©Ooor~oor- [splselmlari=2] —AN—LOD OANOLO — <t r+—I~O© AN OO OoOITLOM— ANO OO
oo () © + SHDLOO ™M ~oors<to OANSHO ™ QOO AN AN ~MSH O ANOO AN O™~ ~S<tOoOAaNM —OHOD ONO—LO
55 ~—
> LOOOAN—OD =Ts]
9887030 Lo m ool ANANMmO T <Ot — <tt+—ANO— MDLONOO ANTAN—O OOANMLO ANLONO AN—OOLo
..... o
00T O— + NO 0 ™ NLO~ON LO G ANILO ©O OO <AN—O D QO=r~r~r- ~r~r~sr~r~ VO SHOO —AaNMmS I
OO oAN ~ ANANANANM coMmem<tT<r < TSI LOLOLO LOOLOLOLO LOOLOLO<F S <t T <T S S S < ITTFTITLOLO LOLOLOLOLO
NN 8w_____________________________________________
I ™ (=) NOM~r—O SHOOHM~LO SHM~ANM AOLOOLO N~ LOSYOMAN DODHTO ANANLOOLO <FOLOOITD oL I~
= - /ﬂ./_\m36677 OANOOM —O<TANO ROTOODD aROANOOoHM LONOM~O ~r~oooo oo™ — OO~
— .
w—a.=Z— T o 1 [a HOHOOO OOOOO OO O ROM~r~o0o LOLOLOLOLO LOLOLOO O OO OO0O Or~r~r~r~ P~~r~r~r-
—r— AN AN AN ANAN AN AN ANAN™r—— —r—r—r—r— —_rrrer— T YT e - —r—r—r—r—
—OSr~r~oo ({olcolooleoo) pl P~r~r~r~r- OOOOOO OLOLOLO < A SRS B s aDOMmMmMoMm COANANAN — —AONANAN
_Iﬂ N — N N N N N — N N N N N ~— N N N N
£ . . QO DO>> > . . .4 S . ..
O—C C C OO O [ T P ccCcC—— — b O O >>>00 (S e e il @] OO
O T T COLO O T T QO T T O >00°5 3535 535330 DDOOO OO0 O0ODLO [ OO O
AN L LE=E=E==<C CTC=== el Jane s R WID<C<C<CTW NNOOO ==2Z=200 [ e Rae e J N IS LLL===

_44_



Comet 60P/Tsuchinshan
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Comet 46P/Wirtanen
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
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Mar. 18
Mar. 28
Aor. 7
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Sept.
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Oct.
Oct.
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Nov.
Nov.
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Dec.
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Mar.
Mar.
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Comet 137P/Shoemaker-Levy

Epoch = 2019 July 16.0 1T
T = 2018 Dec. 13.39097 TT

Peri. = 141.01344

Node = 233.07979  2000.0
Incl. = 4.85373

q = 1.9301469 AU

H=14.4 , G=0.15
R. A. (2000) Decl. Delta r
h m

23 45.21 +00 45.0 2.031 1.944
00 06.61 +02 37.6 2.134 1.957
00 28.37 +04 33.7 2.238 1.975
00 50.40 +06 31.0 2.345 1.996
01 12.62 +08 27.2 2.452 2.022
01 34.97 +10 20.2 2.560 2.051
01 57.40 +12 08.1 2.668 2.083
02 19.86 +13 49.3 2.716 2.119
02 42.30 +15 22.3 2.881 2.157
03 04.69 +16 46.0 2.984 2.198
03 26.95 +17 59.6 3.084 2.242
03 49.04 +19 02.5 3.179 2.287
04 10.89 +19 54.3  3.268 2.334
04 32.44 +20 34.9 3.351 2.383
04 53.60 +21 04.4 3.427 2.434
05 14.31 +21 23.2 3.495 2.485
05 34.51 +21 31.5 3.553 2.538
05 54.11 +21 30.1 3.601 2.591
06 13.07 +21 19.6  3.639 2.646
06 31.30 +21 01.0 3.665 2.701
06 48.75 +20 35.0 3.679 2.1756
07 05.38 +20 02.7 3.680 2.812
07 21.10 +19 25.0  3.669 2.868
07 35.86 +18 43.1 3.644 2.925
07 49.59 +17 58.1 3.608 2.981
08 02.21 +17 11.1 3.558 3.038
08 13.63 +16 23.3  3.498 3.094
08 23.75 +15 36.1 3.426 3.151
08 32.43 +14 50.6  3.346 3.207
08 39.56 +14 08.4 3.259 3.263
08 44.97 +13 30.7 3.168 3.319
08 48.52 +12 59.1 3.075 3.375
08 50.10 +12 34.8 2.986 3.431
08 49.59 +12 18.9 2.904 3.486
08 47.02 +12 12.1 2.834 3.541
08 42.52 +12 14.6  2.782 3.596
08 36.36 +12 25.6  2.753 3.650
08 29.05 +12 43.9 2.751 3.704
08 21.20 +13 07.3 2.719 3.757
08 13.47 +13 33.4 2.838 3.810
08 06.53 +13 59.8 2.928 3.863
08 00.89 +14 24.6 3.046 3.915
07 56.88 +14 46.4 3.190 3.967
07 54.67 +15 04.2 3.354 4.018
07 54.25 +15 17.4  3.534 4.069
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OSSO D
I n

0.5729987
4.5202366 AU
0. 10255630
9.61 years
motion V
+11.0 18.6
+11.5 18.7
+11.7 18.8
+11.7 18.9
+11.5 19.0
+11.0 19.0
+10.4 19.1
+9.7 19.2
+8.8 19.2
+7.8 19.3
+6.8 19.3
+5.7 19.4
+4.6 19.4
+3.4 19.4
+2.4 19.4
+1.3 19.3
+0.3 19.3
-0.7 19.5
-1.5 19.7
-2.3 19.8
-3.0 20.0
-3.5 20.1
-4.0 20.2
-4.4 20.3
-4.6 20.4
-4.8 20.4
-4.8 20.4
-4.6 20.5
-4.4 20.5
-4.0 20.5
-3.5 20.4
-2.8 20.4
-2.0 20.3
-1.1 20.2
-0.2 20.1
+0.7 20.0
+1.5 19.9
+2.1 19.8
+2.5 19.7
+2.7 19.9
+2.6 20.1
+2.3 20.3
+2.0 20.6
+1.5 20.8
| 9
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1

1
04 11.

1

1

— k. k. . k. — k. k. k. k.

— k. k. k. k.

Comet C/2018 X3 (PANSTARRS)

2019 July
2018 Dec.
359. 81961
78. 92479
43. 36919
2.6987541 AU

Epoch
T

Peri.
Node
Incl.

q

16.0

1T

30. 74848 TT

2000. 0

OSSO D

ml =14.6 + 5 log(Delta) + 10.0 log(r)

R. A. (2000) Decl.
h m
.66 +23 2

.16 +25
+28
.61 +30
.46 +32

OON— IO
(o=}
o

1 +42
47.97 +43
57.15 +44
04.61 +45

.12 +46
13.46 +48
14.46 +49

13.04 +51

NNWWW WWWWNY NN —
-y
o
_S—O) —

47.17 +54

ONO—N CI0TOOU1T OOWIN OO OCOARIO OOPRWOoY OOIARN IO OwWwhJOol

Delta

. 864
. 966
. 087
. 223
. 368

N
w
g

RAARAR ARARLA ARLLE WHWKWKR WKWK LLWWLL  WNNNN RN NNNNN

r

100
103
111
121
134
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Daily

0. 7825209
12.4092573 AU
0. 02254682

43. 71 years
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Comet P/2018 Y2 (Africano)

Epoch = 2019 July
T =2019 Jan.
Peri. = 162.50937
Node = 297.25760
Incl. = 11.68650
q =

16.0

1T

2.61611 TT

2000. 0
3.8937540 AU

OSSO D
I n

ml =11.1 +5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.
h m

06 40.43 +27°3

06 34.47 +271
06 29.54 +26
06 26.10 +26
06 24.44 +25

06 24.67 +25
06 26.77 +25
06 30.63 +24
06 36.07 +24
06 42.90 +23

06 50.94 +23
06 59.98 +22
07 09.86 +22
07 20.41 +21
07 31.48 +20
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Delta

.918
. 952
.013
. 100
. 208

WWWLWL  WWWWA ARARRRE ARARG CIOICIOICT OTRRRR ARRRR WOWWWW WWWNN
—
N
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r

894
895
897
899
903

—
w
~
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Daily

0.4789833

7.4733766 AU

0.04824239

20. 43 years

motion mil
-2.0 19.3
-2.4 19.4
-2.6 19.4
-2.7 19.5
-2.8 19.5
-2.7 19.6
-2.7 19.7
-2.7 19.8
-2.7 19.9
-2.8 20.0
-2.9 20.1
-3.1 20.2
-3.3 20.3
-3.6 20.4
-4.0 20.4
-4.3 20.5
-4.7 20.6
-5.0 20.6
-5.4 20.7
-5.7 20.7
-6.0 20.7
-6.3 20.8
-6.5 20.8
-6.7 20.8
-6.8 20.8
-6.9 20.8
-7.0 20.8
-6.9 20.8
-6.8 20.8
-6.6 20.8
-6.4 20.8
-6.0 20.7
-5.6 20.7
-5.0 20.6
-4.3 20.6
-3.6 20.6
-2.7 20.5
-1.8 20.5
-0.8 20.5
+0.1 20.5
+0.9 20.5
+1.5 20.5
+2.0 20.5
+2.1 20.6
+2.1 20.7
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Comet 239P/LINEAR
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Comet 374P/Larson

Epoch = 2019 July 16.0 1T
T 2019 Jan. 10.82018 TT

Peri. - 51. 58441 e = 0.4622844
Node = 7.92882 2000.0 a= 4.9775733 AU
Incl. = 10.75761 n= 0.08875188

q = 2.6765188 AU P= 11.11 years
ml = 0.3 +5 log(Delta) + 40.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2019/20 h m m

Jan. 7 02 07.18 +23 49.1 2.158 2.677 +0.61 +2.0 19.1
Jan. 17 02 14.33 +24 13.3 2.279 2.67] +0.84 +2.9 19.2
Jan. 27 02 23.63 +24 45.4 2.405 2.67/9 +1.04 +3.6 19.3
Feb. 6 02 34.80 +25 23.8 2.535 2.683 +1.21 +4.1 19.5
Feb. 16 02 47.62 +26 07.0 2.665 2.689 +1.36 +4.5 19.6
Feb. 26 03 01.85 +26 53.0 2.795 2.697 +1.49 +4.7 19.8
Mar. 8 03 17.32 +27 39.9 2.923 2.706 +1.61 +4.7 19.9
Mar. 18 03 33.84 +28 26.1 3.047 2.718 +1.70 +4.5 20.1
Mar. 28 03 51.27 +29 09.8 3.167 2.731 +1.79 +4.2 20.3
Apr. 7 04 09.45 +29 49.5 3.282 2.746 +1.86 +3.7 20.4
Apr. 17 04 28.26 +30 24.1 3.390 2.762 +1.91 +3.1 20.6
Apr. 27 04 47.54 +30 52.4 3.491 2.781 +1.95 +2.5 20.8
May 7 05 07.19 +31 13.6 3.584 2.800 +1.98 +1.7 21.0
May 17 05 27.07 +31 27.2 3.669 2.822 +1.99 +0.9 21.1
May 27 05 47.04 +31 32.8 3.745 2.844 +2.00 +0.1 21.3
June 6 06 07.00 +31 30.1 3.812 2.868 +1.99 -0.7 21.5
June 16 06 26.83 +31 19.5 3.869 2.894 +1.97 -1.5 21.7
June 26 06 46.41 +31 01.0 3.916 2.920 +1.94 -2.3 21.9
July 6 07 05.66 +30 35.1 3.952 2.948 +1.90 -3.0 :
July 16 07 24.48 +30 02.6 3.976 2.977 +1.85 -3.6

July 26 07 42.79 +29 24.2 3.989 3.007 +1.80 4.1

Aug. 5 08 00.53 +28 40.7 3.990 3.038 +1.74 -4.6

Aug. 15 08 17.63 +27 53.1 3.979 3.0/0 +1.67 -4.9

Aug. 25 08 34.02 +27 02.6 3.956 3.102 +1.60 -5.2

Sept. 4 08 49.67 +26 10.1 3.920 3.136 +1.52 -5.3
Sept. 14 09 04.50 +25 17.0 3.872 3.170 +1.44 -5.3
Sept.24 09 18.45 +24 24.5 3.813 3.205 +1.34 -5.2

Oct. 4 09 31.45 +23 33.8 3.742 3.241 +1.24 -4.9

Oct. 14 09 43.41 +22 46.3 3.661 3.277 +1.14 -4.5

Oct. 24 09 54.24 +22 03.3 3.571 3.314 +1.02 -4.0

Nov. 3 10 03.81 +21 26.2 3.473 3.351 +0.88 -3.3

Nov. 13 10 11.98 +20 56.4 3.370 3.389 +0.73 -2.5

Nov. 23 10 18.60 +20 35.0 3.263 3.427 +0.5/ -1.6

Dec. 3 10 23.51 +20 23.0 3.157 3.465 +0.39 -0.7

Dec. 13 10 26.55 +20 21.1 3.054 3.504 +0.20 +0.4

Dec. 23 10 27.59 +20 29.1 2.960 3.543 -0.01 +1.3

Jan. 2 10 26.56 +20 46.3 2.878 3.582 -0.22 +2.2

Jan. 12 10 23.50 +21 10.7 2.814 3.622 -0.41 +2.7

Jan. 22 10 18.62 +21 39.5 2.771 3.661 -0.58 +3.0

Feb. 1 10 12.28 +22 08.9 2.755 3.701 -0.69 +2.8

Feb. 11 10 05.05 +22 35.0 2.767 3.741 -0.75 +2.3

Feb. 21 09 57.59 +22 54.3 2.810 3.781 -0.73 +1.4

Mar. 2 09 50.58 +23 04.3 2.883 3.821 -0.65 +0.4

Mar. 12 09 44.63 +23 03.8 2.983 3.861 -0.52 -0.6

Mar. 22 09 40.14 +22 53.2 3.108 3.902 -0.36 -1.6
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Comet C/2018 A3 (ATLAS)

Epoch = 2019 July 16.0 1T
T = 2019 Jan. 12.84266 TT

Peri. = 86.42529

Node = 194.28529 2000.0

Incl. = 139.56078

q = 3.2766729 AU

e = 0.9936249

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

Oh TT  R.A. (2000) Decl. Delta r Daily
2019/20 h m o m
7 L2771 -7.38

Jan. 09 38.45 +73 12.9 2.609 3

Jan. 17 08 05.86 +/6 19.5 2.617 3.277 -11.13
Jan. 27 06 15.94 +76 03.4 2.676 3.279 -9.70
Feb. 6 04 58.12 +73 04.1 2.779 3.285 -5.55
Feb. 16 04 16.22 +69 07.5 2.918 3.293 -2.83
Feb. 26 03 55.12 +65 14.2 3.081 3.303 -1.39
Mar. 8 03 45.15 +61 46.4 3.259 3.316 -0.60
Mar. 18 03 41.41 +58 49.9 3.443 3.332 -0.14
Mar. 28 03 41.35 +56 23.8 3.624 3.351 +0.14
Apr. 7 03 43.56 +b4 24.6 3.796 3.372 +0.31
Apr. 17 03 47.20 +52 48.9 3.954 3.395 +0.42
Apr. 27 03 51.71 +b1 32.9 4.093 3.421 +0.48
May 7 03 56.70 +50 33.6 4.211 3.449 +0.51
May 17 04 01.88 +49 48.4 4.304 3.479 +0.52
May 27 04 07.00 +49 15.1 4.373 3.512 +0.50
June 6 04 11.85 +48 52.2 4.414 3.546 +0.46
June 16 04 16.21 +48 38.3 4.429 3.583 +0.40
June 26 04 19.85 +48 32.3 4.417 3.621 +0.32
July 6 04 22.55 +48 33.3 4.380 3.661 +0.21
July 16 04 24.00 +48 40.4 4.319 3.703 +0.07
July 26 04 23.91 +48 52.7 4.236 3.747 -0.11
Aug. 5 04 21.90 +49 08.9 4.135 3.792 -0.32
Aug. 15 04 17.54 +49 27.2 4.020 3.838 -0.58
Aug. 25 04 10.42 +49 447 3.895 3.886 -0.88
Sept. 4 04 00.10 +49 57.4 3.767 3.936 -1.22
Sept. 14 03 46.30 +49 59.4  3.643 3.986 -1.5]/
Sept.24 03 29.03 +49 43.4 3.530 4.038 -1.90
Oct. 4 03 08.76 +49 01.1 3.437 4.091 -2.16
Oct. 14 02 46.57 +47 45.4 3.374 4.145 -2.2]
Oct. 24 02 23.98 +45 53.7 3.347 4.200 -2.22
Nov. 3 02 02.60 +43 28.9 3.363 4.256 -2.02
Nov. 13 01 43.74 +40 40.1 3.424 4.313 -1.71
Nov. 23 01 28.14 +37 39.9 3.530 4.370 -1.3]
Dec. 3 01 15.98 +34 40.9 3.677 4.429 -1.03
Dec. 13 01 07.10 +31 53.0 3.858 4.488 -0.72
Dec. 23 01 01.12 +29 22.4 4,066 4.548 -0.46
Jan. 2 00 57.60 +27 12.1 4.293 4.608 -0.23
Jan. 12 00 56.11 +25 22.6 4.531 4.669 -0.05
Jan. 22 00 56.25 +23 52.7 4.773 4.730 +0.09
Feb. 1 00 57.72 +22 40.4 5.012 4.792 +0.21
Feb. 11 01 00.21 +21 43.5 5.242 4.855 +0.30
Feb. 21 01 03.49 +20 59.6 5.458 4.918 +0.36
Mar. 2 01 07.36 +20 26.7 5.657 4.981 +0.41
Mar. 12 01 11.65 +20 02.7 5.834 5.045 +0.45
Mar. 22 01 16.20 +19 45.7 5.988 5.109 +0.47
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Oh TT
2019/20
Jan.
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet 171P/Spahr

Epoch = 2019 July 16.0 1T
T = 2019 Jan. 13.67601 TT

Peri. = 347.13016 e = 0.5018401
Node = 101.69639 2000.0 a= 3.5577047 AU
Incl. = 21.93365 n= 0.14687546
q = 1.7723058 AU P= 6.71 years
ml =11.4 + 5 log(Delta) + 20.0 log(r)
RhA.(ZOOO) Decl. Delta r Daily motion mil
m o i) m ’
04 20.85 +09 39.1 0.919 1.773 -0.12 +25.7 16.2
04 21.60 +13 52.6 0.978 1.773 +0.31 +24.7 16.3
04 26.58 +17 50.7 1.054 1.776 +0.72 +22.7 16.5
04 35.57 +21 26.4 1.143 1.785 +1.11 +20.2 16.7
04 48.22 +24 36.3 1.242 1.798 +1.45 +17.5 17.0
05 04.02 +27 19.2 1.350 1.816 +1.73 +14.8 17.2
05 22.49 +29 34.8 1.464 1.837 +1.98 +12.1 17.5
05 43.16 +31 23.4 1.583 1.863 +2.17 +9.4 17.8
06 05.52 +32 45.5 1.707 1.892 +2.31 +6.8 18.1
06 29.13 +33 41.9 1.833 1.925 +2.41 +4.3 18.4
06 53.56 +34 13.9 1.962 1.961 +2.47 +1.9 18.7
07 18.39 +34 22.9 2.092 1.999 +2.49 -0.3 19.0
07 43.29 +34 10.8 2.223 2.040 +2.48 -2.3 19.3
08 07.97 +33 39.6 2.353 2.083 +2.45 -4.1 19.6
08 32.20 +32 51.7 2.483 2.128 +2.39 -5.6 19.9
08 55.82 +31 49.2 2.612 2.175 +2.33 -6.9 20.2
09 18.74 +30 34.7 2.738 2.223 +2.25 -8.0 20.5
09 40.90 +29 10.4 2.861 2.272 +2.17 -8.9 20.8
10 02.29 +27 38.3 2.981 2.322 +2.10 -9.6 21.1
10 22.94 +26 00.4 3.096 2.373 +2.02 -10.0 21.4
10 42.86 +24 18.6 3.205 2.425 +1.95 -10.3 21.6
11 02.11 +22 34.4 3.308 2.477 +1.89 -10.5 21.9
11 20.73 +20 49.3 3.403 2.529 +1.83 -10.5 .
11 38.77 +19 04.7 3.490 2.582 +1.77 -10.4
11 56.28 +17 21.8 3.568 2.635 +1.72 -10.2
12 13.28 +15 41.7 3.636 2.688 +1.67 -9.8
12 29.82 +14 05.4 3.692 2.741 +1.63 -9.4
12 45.91 +12 34.0 3.737 2.794 +1.58 -8.8
13 01.55 +11 08.3 3.769 2.846 +1.54 -8.2
13 16.73 +09 49.3 3.788 2.898 +1.49 -7.5
13 31.45 +08 37.6 3.794 2.951 +1.44 -6.7
13 45.64 +07 34.2 3.785 3.002 +1.39 -5.9
13 59.27 +06 39.7 3.764 3.054 +1.33 -4.9
14 12.27 +05 54.9 3.728 3.105 +1.26 -3.9
14 24.53 +05 20.3 3.680 3.155 +1.18 -2.9
14 35.96 +04 56.5 3.620 3.205 +1.09 -1.8
14 46.42 +04 44.0 3.549 3.255 +0.99 -0.6
14 55.75 +04 42.9 3.469 3.304 +0.87 +0.5
15 03.80 +04 53.3 3.382 3.352 +0.73 +1.7
15 10.39 +05 15.1 3.290 3.400 +0.57 +2.8
15 15.32 +05 47.6 3.198 3.448 +0.40 +3.8
15 18.45 +06 29.6 3.108 3.494 +0.21 +4.7
15 19.61 +07 19.6 3.024 3.541 0.00 +5.3
15 18.73 +08 14.6 2.950 3.586 -0.20 +5.7
15 15.84 +09 11.5 2.892 3.632 -0.40 +5.6
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Comet C/2017 M4 (ATLAS)
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Oh TT
2019/20
Jan.
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet 131P/Muel ler

Epoch = 2019 July
T = 2019 Jan.

Peri. 07027

Node

Incl.

q

=4

179.

214.19032
7.35337
2.4174491 AU

7+5 log(Delta) + 17.5 log(r)

RhA.(ZOOO) Decl.

m o

.69 +02 3
.98 +03
.22 +04
.25 +06
.98 +07

-
ol
+ 4+ + + +

— 000 RA~d OCOJOOHD WIS —=N NOOOOI] WOHOCWOW O©oowIOoT

—BA—=NOo

CIRWhOO ©OOJI©

16.0

1T

24.20584 TT

2000. 0

Delta

. 416
. 533
648
. 159
865

PORORONONY  PONRIRONONY RPN RONWWW  WWWWW WWWWLW WWWWLW WWWWR  NRNNN
S
>
>

WPWWWLW WWWWW WWWWN PIMNNMR NIRININ NINMINN. PIRNMOR - PIRNMRN - PPN

r

420
418
418
419
422
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OSSO D

0. 3434213
3.6818878 AU
0. 13950772
7.06 years
motion mil
+6.2 18.3
+7.0 18.4
+7.6 18.5
+8.0 18.6
+8.3 18.7
+8.4 18.8
+8.3 18.9
+8.0 19.0
+7.6 19.1
+7.1 19.1
+6.5 19.2
+5.8 19.3
+5.0 19.4
+4.1 19.5
+3.2 19.5
+2.2 19.6
+1.3 19.7
+0.3 19.8
-0.6 19.8
-1.5 19.9
-2.4 19.9
-3.1 20.0
-3.8 20.0
-4.4 20.1
-4.9 20.1
-5.3 20.1
-5.5 20.1
-5.6 20.2
-5.6 20.2
-5.4 20.2
-5.0 20.2
-4.4 20.2
-3.6 20.2
-2.7 20.2
-1.6 20.2
-0.4 20.2
+0.8 20.2
+1.9 20.3
+2.7 20.4
+3.3 20.5
+3.5 20.6
+3.4 20.8
+3.1 21.0
+2.7 21.2
1 4
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet 223P/Skiff

%poch = 2019 July

= 2019 Jan.
Peri. = 37.82589
Node = 346. 78809
Incl. = 27.01307
q =

16.0

: 1T
27.26615 TT

2000. 0

2.4308444 AU

ml =13.1 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.
h m

23 14.12 +08°
923 27.69 +10
923 42.24 +13

07 54.22 +50
07 44.16 +49

07 33.09 +43

NOOCING HBHNONOO TIOOHO OCIOHOCT WNAERIO O0OOHWO OO Oohoy—

NdBR~O—

Delta

. 636
. 142
. 842
. 936
. 023

WWRIMNINY  PONIRONIN  RNRINIRN RNWWW  WWWWW WWWWLW WWWWLW  WWWWLW  WRINNN
w
>
~

WWLWWW  WWWWLW  LWWWWL  WIRNNN  RRNNR RNNNR NNRRN NRRRN RRNNN

r

435
432
431
432
435

_57_

e = 0.4154971
a= 4.1588235 AU
n= 0.11621129

P = 8.48 years
Daily motion ml

m ’

+1.31 +12.2 19.1
+1.41 +12.7 19.1
+1.50 +13.1 19.2
+1.59 +13.4 19.3
+1.66 +13.6 19.4
+1.73 +13.7 19.4
+1.80 +13.7 19.5
+1.87 +13.6 19.6
+1.94 +13.4 19.6
+2.01 +13.0 19.7
+2.07 +12.5 19.7
+2.14 +11.9 19.8
+2.20 +11.1 19.8
+2.26 +10.2 19.9
+2.31 +9.3 19.9
+2.35 +8.3 20.0
+2.38 +7.2 20.0
+2.39 +6.1 20.1
+2.38 +5.0 20.1
+2.36 +3.9 20.1
+2.31 +3.0 20.2
+2.25 +2.2 20.2
+2.16  +1.5 20.2
+2.05 +1.0 20.2
+1.93 +0.8 20.2
+1.78 +0.7 20.2
+1.62 +0.9 20.2
+1.44 +1.3 20.2
+1.23 +1.8 20.2
+1.00 +2.6 20.2
+0.73 +3.4 20.2
+0.44 +4.2 20.2
+0.11  +4.8 20.2
-0.25 +5.0 20.2
-0.61 +4.7 20.2
-0.94 +3.6 20.2
-1.19 +1.8 20.2
-1.31 -0.6 20.3
-1.29 -3.2 20.4
-1.12 -5.5 20.5
-0.86 -7.4 20.6
-0.55 -8.6 20.7
-0.25 -9.2 20.9
+0.03 -9.5 21.0
+0.28 -9.4 21.2
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Apr. 7

Apr. 17
Apr. 27
May 7
May 17
May 27

June 6
June 16
June 26
July 6
July 16

July 26
Aug. 5
Aug. 15
Aug. 25
Sept. 4

Sept. 14
Sept. 24
Oct. 4
Oct. 14
Oct. 24

Nov. 3
Nov. 13
Nov. 23
Dec. 3
Dec. 13

Dec. 23
Jan. 2
Jan. 12
Jan. 22
Feb. 1

Feb. 11
Feb. 21
Mar. 2
Mar. 12
Mar. 22

Dai
m
+3.
+2.
+2.

+2.
+2.

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

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

ly

Comet C/2017 B3 (LINEAR)

Epoch = 2019 July 16.0 1T
T =2019 _Feb. 2.56597 TT
Peri. = 284.76118

Node = 2.17754 2000.0
Incl. = 54.17849

q = 3.9212480 AU

e = 1.0020853

ml = 6.1 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

20 07.59 -64 35.4 4.587 3.928
20 38.03 -63 03.9 4.588 3.924
21 05.91 -61 24.5 4.583 3.922
21 31.37 -59 40.4 4.572 3.921
21 54.62 -57 54.3 4.554 3.923
22 15.86 -56 08.7 4.530 3.927
22 35.29 -54 25.8 4.499 3.932
22 53.08 -52 47.5 4.460 3.939
23 09.33 -51 15.4 4.414 3.949
23 24.17 -49 51.1 4.361 3.960
23 37.62 -48 35.8 4.300 3.973
23 49.70 -47 30.5 4.232 3.988
00 00.41 -46 36.1 4.158 4.004
00 09.66 —45 53.3 4.080 4.023
00 17.38 -45 22.3 3.997 4.043
00 23.43 -45 03.3 3.912 4.065
00 27.66 —44 55.7 3.828 4.088
00 29.90 -44 58.4 3.746 4.113
00 29.96 -45 09.5 3.669 4.140
00 27.68 -45 26.2 3.601 4.168
00 23.00 -45 44.4 3.545 4.198
00 15.94 -45 59.4 3.504 4.229
00 06.76 —-46 05.7 3.483 4.262
23 55.94 -45 58.1 3.483 4.296
23 44.17 -45 32.3 3.508 4.331
23 32.29 44 45.9 3.559 4. 368
23 21.12 -43 39.1 3.636 4.406
23 11.34 -42 13.8 3.738 4.445
23 03.42 -40 33.4 3.863 4.485
22 57.55 -38 42.2 4.009 4.526
22 53.77 -36 43.8 4.171 4.569
22 51.95 -34 41.6 4.347 4.612
22 51.89 -32 38.2 4.532 4.657
22 53.38 -30 35.3 4.722 4.702
22 56.17 -28 34.2 4.913 4.748
23 00.04 -26 35.7 5.102 4.795
23 04.80 -24 40.2 5.284 4. 843
23 10.26 -22 48.0 5.458 4.892
23 16.26 -20 59.2 5.619 4. 941
23 22.67 -19 13.9 5.766 4.991
23 29.35 -17 32.2 5.896 5.042
23 36.19 -15 54.0 6.008 5.094
23 43.11 -14 19.5 6.100 5.146
23 49.99 -12 48.8 6.171 5.198
23 56.77 -11 21.8 6.221 5.251
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Comet C/2018 Y1 (Iwamoto)

Epoch = 2019 July 16.0 1T

T =2019 Feb. 7.01677 TT

Peri. = 358. 04830

Node = 147.48130 2000.0

Incl. = 160. 39892

q = 1.2867562 AU

e = 0.9885358

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

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

2019/20 h o m
Jan. 7 14 11.74 -23 25.1  1.393 1.368 -0.77
Jan. 17 14 00.17 -21 43.7 1.057 1.325 -1.78
Jan. 27 13 32.67 -17 46.0 0.713 1.297 -4.47
Feb. 6 12 15.09 -05 02.7 0.403 1.287 -14.11
Feb. 16 08 36.24 +27 37.4 0.327 1.294 -25.04
Feb. 26 05 49.10 +35 12.2 0.591 1.318 -8.33
Mar. 8 04 55.85 +34 27.1 0.933 1.358 -2.91
Mar. 18 04 35.78 +33 45.9 1.278 1.413 -1.20
Mar. 28 04 27.42 +33 25.4 1.608 1.479 -0.48
Apr. 7 04 24.43 +33 19.4 1.916 1.555 -0.11
Apr. 17 04 24.32 +33 23.4 2.195 1.639 +0.09
Apr. 27 04 25.88 +33 34.6 2.444 1.730 +0.22
May 7 04 28.45 +33 51.5 2.661 1.825 +0.29
May 17 04 31.57 +34 13.1 2.843 1.924 +0.33
May 27 04 34.93 +34 38.9 2.991 2.025 +0.34
June 6 04 38.24 +35 08.7 3.104 2.128 +0.32
June 16 04 41.24 +35 42.3 3.184 2.233 +0.27
June 26 04 43.68 +36 19.9 3.231 2.338 +0.20
July 6 04 45.28 +37 01.6 3.247 2.444 +0.10
July 16 04 45.69 +37 47.6 3.235 2.551 -0.04
July 26 04 44.56 +38 37.9 3.197 2.657 -0.22
Aug. 5 04 41.42 +39 32.2 3.138 2.763 -0.44
Aug. 15 04 35.74 +40 29.3 3.062 2.869 -0.73
Aug. 25 04 26.94 +41 26.9 2.975 2.974 -1.08
Sept. 4 04 14.39 +42 20.8 2.885 3.079 -1.48
Sept.14 03 57.62 +43 03.8 2.799 3.184 -1.92
Sept.24 03 36.55 +43 26.6 2.728 3.288 -2.33
Oct. 4 03 11.75 +43 17.8 2.682 3.391 -2.64
Oct. 14 02 44.70 +42 28.7 2.670 3.494 -2.75
Oct. 24 02 17.58 +40 56.9 2.700 3.596 -2.63
Nov. 3 01 52.54 +38 49.2 2.716 3.697 -2.32
Nov. 13 01 31.17 +36 20.0 2.900 3.798 -1.90
Nov. 23 01 14.11 +33 45.1 3.067 3.898 -1.47
Dec. 3 01 01.31 +31 17.7 3.271 3.997 -1.06
Dec. 13 00 52.32 +29 06.5 3.504 4.096 -0.71
Dec. 23 00 46.53 +27 15.4 3.758 4.194 -0.43
Jan. 2 00 43.36 +25 45.2 4.025 4.291 -0.19
Jan. 12 00 42.28 +24 34.8 4.298 4.388 -0.01
Jan. 22 00 42.84 +23 42.3 4.570 4.484 +0.13
Feb. 1 00 44.69 +23 05.4 4.836 4.579 +0.24
Feb. 11 00 47.51 +22 41.9 5.091 4.674 +0.33
Feb. 21 00 51.07 +22 29.5 5.329 4.768 +0.39
Mar. 2 00 55.16 +22 26.5 5.549 4.862 +0.43
Mar. 12 00 59.60 +22 31.2 5.747 4.955 +0.46
Mar. 22 01 04.25 +22 42.1 5.922 5.047 +0.47
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Comet P/1996 R2 (Lagerkvist)
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Comet 149P/Muel ler
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ml =-9.0+5 log(Delta) + 60.0 log(r(t-120))

m1
0
9
9
9
8

19
05
87
66 +

Daily motion
31

648 +1
642 +1
637 +1
635 +0
634 +0

r

13 2
45 2
5 2
3 2
4 2

931

<OAN—O

Delta

. (2000) Decl.

Y———y——

Y y———— Y ———

Y y—p——— Y y———— Y ———— —— — ——

Y y—p——— —— ———

09
29
48
65
19

662
673
685
698
113
129 +0
147 +0
166 +0
186 +0
807 +0
830 +0
853 +1
878 +1
903 +1
930 +1

2

168 2
275 2
388 2
507 2
629 2
154 2
880 2
005 2
130 2
253 2

2
2
3
3
3

Y—————

Y—————

Y————p—

————— ——y——p— Y ———p— ———y——

34

39
44
47
50

Y y————

957 +
986 +
015 +
044 +
074 +

313 2
489 2
999 3
703 3
800 3

3
3
3
3
3

Y————p—

Y—y————

———y——

49
45
41
36
30
22

Y—————

267 +
301

334 +
368 +
403 +

66 3
84 3
87 3
16 3
52 3

Y —p——

Y ———p—

14
04
94
82

437 +1
472 +1
907 +1
541

576 +0
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet C/2018 P5 (PANSTARRS)

Epoch = 2019 July
T =2019 Feb.
Peri. = 131. 62829
Node = 216. 24568
Incl. = 7.25643
q =

16.0

1T

26.22106 TT

2000. 0
4.5761207 AU

OSSO D

ml =10.9 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.
h m

22 10.83 -05
22 20.46 -04
22 30.47 -04
22 40.75 -03
22 51.22 -02

23 01.79 -01
23 12.41 +00
23 22.99 +00
23 33.47 +01
23 43.79 +02

23 53.89 +03
00 03.69 +04
00 13.14 +05
00 22.15 +06
00 30.65 +07

00 38.55 +08
00 45.75 +09
00 52.15 +09
00 57.65 +10
01 02.14 +10

00 49. 75 +08
00 46.65 +07

00 44.51 +06

00 46.93 +06
00 50.49 +06
00 55.08 +07
01 00.60 +07
01 06.93 +08

1 13.97 +08
1 21.60 +09
129.72 +09
1 38.24 +10
1 47.08 +11

39.
56.
08.
16.
20.

OO W CITIOOVW OOWPRARO OCIRWOHO OINEAE—EAE ONOIW WOITIW P~OO—A O—=DNNhNO

Delta

. 205
. 305
. 390
. 459
511

()
({=]
D

cocioon ootk AASADL ADBAER BABRDBBREE BREARRE BAREBRD AbBhbBER BAAEBBRE

r

588
583
580
518
571
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Daily

m
+0. 94
+0. 99
+1.02
+1.04
+1.05

0.6411537

2. 7523140 AU

0.02164316

5.54 years

motion mil
+4.1 21.1
+4.6 21.1
+5.0 21.2
+5.4 21.2
+5.7 21.2
+5.9 21.2
+6.1 21.2
+6.2 21.2
+6.3 21.2
+6.2 21.2
+6.1 21.2
+6.0 21.2
+5.7 21.2
+5.4 21.1
+5.1 21.1
+4.7 21.0
+4.2 21.0
+3.6 20.9
+3.0 20.9
+2.3 20.8
+1.5 20.8
+0.7 20.7
-0.1 20.7
-1.0 20.6
-1.8 20.6
-2.6 20.6
-3.1 20.6
-3.5 20.6
-3.6 20.6
-3.5 20.7
-3.1 20.7
-2.5 20.8
-1.8 20.9
-1.0 21.0
-0.2 21.1
+0.6 21.2
+1.4 21.3
+2.1 21.4
+2.7 21.5
+3.2 21.6
+3.6 21.7
+3.9 21.8
+4.1 21.8
+4.2 21.9
+4.3 22.0
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Apr. 7

Apr. 17
Apr. 27
May 7
May 17
May 27

June 6
June 16
June 26
July 6
July 16

July 26
Aug. 5
Aug. 15
Aug. 25
Sept. 4

Sept. 14
Sept. 24
Oct. 4
Oct. 14
Oct. 24

Nov. 3
Nov. 13
Nov. 23
Dec. 3
Dec. 13

Dec. 23
Jan. 2
Jan. 12
Jan. 22
Feb. 1

Feb. 11
Feb. 21
Mar. 2
Mar. 12
Mar. 22

Comet C/2018 V4 (Africano)

Daily

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

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

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

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

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

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

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

+2.
+2.
+2.

93
67
41
16
08

Epoch = 2019 July 16.0 1T
T =2019 Mar. 1.56377 1T
Peri. = 359.97375

Node = 78.38390 2000.0
Incl. = 69.00037

q = 3.1991839 AU

e = 0.9846045

ml =12.0 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

04 08.20 +04 55.0 2.491 3.240
04 00.06 +08 02.8 2.590 3.226
03 54.49 +11 05.4 2.713 3.215
03 51.51 +14 00.0 2.853 3.207
03 50.99 +16 45.3 3.004 3.202
03 52.71 +19 21.5 3.159 3.199
03 56.43 +21 49.0 3.316 3.200
04 01.92 +24 08.7 3.468 3.203
04 08.96 +26 21.6 3.614 3.209
04 17.39 +28 28.4 3.750 3.218
04 27.03 +30 29.9 3.874 3.230
04 37.77 +32 26.7 3.984 3.244
04 49.50 +34 19.3 4.080 3. 261
05 02.12 +36 08.2 4.160 3.281
05 15.57 +37 53.9 4.225 3.303
05 29.80 +39 36.8 4.273 3.328
05 44.74 +41 17.4 4.306 3.355
06 00.35 +42 56.0 4.323 3.385
06 16.61 +44 33.4 4.326 3.417
06 33.47 +46 10.0 4.314 3.451
06 50.92 +47 46.4 4.290 3.487
07 08.93 +49 23.3 4.255 3.525
07 27.48 +51 01.6 4.209 3.565
07 46.55 +52 42.0 4.156 3.607
08 06.15 +54 25.3 4.097 3.650
08 26.26 +56 12.4 4.034 3.695
08 46.90 +58 03.7 3.970 3.742
09 08.06 +59 59.9 3.908 3.790
09 29.76 +62 01.2 3.849 3.840
09 52.04 +64 07.2 3.797 3.891
10 14.91 +66 17.5 3.754 3.943
10 38.38 +68 30.7 3.724 3.996
11 02.47 +70 45.1 3.707 4.051
11 27.12 +72 58.8 3.705 4.106
11 52.20 +75 09.3 3.720 4.163
12 17.48 +77 14.4  3.752 4.220
12 42.39 +79 12.1 3.800 4.278
13 06.01 +81 00.6 3.865 4.337
13 26.72 +82 39.1 3.944 4 397
13 41.50 +84 07.0 4.036 4.457
13 45.13 +85 23.1 4.138 4.518
13 28.64 +86 24.4 4.250 4.579
12 41.33 +87 03.1 4.368 4.642
11 31.03 +87 07.4 4.492 4.704
10 33.54 +86 35.5 4.618 4.767
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0.5943747
3.5384689 AU
0. 14807475
6. 66 years
m1

Variation

1T
2.48258 TT
r

16.0
Delta

9 Mar.

9 July

1. 4352925 AU
ml =13.7 + 5 log(Delta) + 30.0 log(r)

R. A. (2000) Decl.

Comet P/2012 01 (McNaught)

Epoch
T
Peri.
Node
Incl.
q

Oh TT

Y—y———y—

Y——y—y——

MDAN—OI~

15 -2
19 -2
87 -1
64 -1

6 21 09
16 21 43

2] 20 35
26 22 16

Y y——y—y—

Y——p——

88 -08
52 -05
23 -02

85 -14
30 -11

22 49
00 21

8
18 23 20

28 23 51

7

Y y———y—

Y—————

Y—————

June 22 03 46
July 16 04 27

6
June 16 03 23
July

June

079
146
214
281
349

983 2
957
521
476 2
423 2

Y————p—

July 26 04 47
5 05 04
.4

Aug.
Aug
Aug. 25
Sept

416
483
550
617
682

362 2
296 2
221 2

Y——y—y——

141
812
816
939
001

02 +2
50 +2
39 +2
37 +2
44 +2

3 06 15
13 06 09
23 06 01

05 51

3
13 05 40

23 05 29

Y ————

68 +2
12 +2
95 +2
38 +2
13 +2

05 20
05 04

2
12 05 12

22 05 07

1

358
415
471
526
580

3

809 3
005 3
207 3
411

615 3
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Comet 29P/Schwassmann—Wachmann

Epoch = 2019 July 16.0 1T
T = 2019 Mar.  8.40845 TT

Peri. = 47.82631 e = 0.0433144
Node = 312.38941 2000.0 a= 6.0279285 AU
Incl. = 9.36767 n= 0.06659658
q = 5.7668324 AU P = 14.80 years

Oh TT RhA.(ZOOO) Decl. Delta r Daily motion ml1 Elong.
m

2019/20 o m : o

Jan. 7 23 02.23 +00 19.5 6.182 5.768 +0.55 +3.1 60. 9
Jan. 17 23 07.99 +00 52.7 6.316 5.767 +0.61 +3.6 52.3
Jan. 27 23 14.28 +01 30.5 6.436 5.767 +0.65 +4.0 43.9
Feb. 6 23 21.00 +02 12.2 6.539 5.767 +0.69 +4.4 35.7
Feb. 16 23 28.06 +02 57.5 6.623 5.767 +0.72 +4.7 21.17
Feb. 26 23 35.37 +03 45.7 6.688 5.767 +0.74 +5.0 19.9
Mar. 8 23 42.84 +04 36.2 6.732 5.767 +0.75 +5.2 12.5
Mar. 18 23 50.40 +05 28.5 6.754 ©5.767 +0.76 +5.3 6.7
Mar. 28 23 57.96 +06 22.0 6.754 5.767 +0.75 +5.4 1.6
Apr. 7 00 05.45 +07 16.3 6.734 5.767 +0.74 +5.4 13.9
Apr. 17 00 12.80 +08 10.7 6.692 5.767 +0.72 +5.4 21.2
Apr. 27 00 19.93 +09 04.8 6.630 b5.767 +0.70 +5.4 28.17
May 7 00 26.77 +09 58.2 6.549 5.768 +0.66 +5.3 36. 3
May 17 00 33.23 +10 50.2  6.451 5.768 +0.62 +5.1 441
May 27 00 39.25 +11 40.4 6.338 5.768 +0.57 +4.9 51.9
June 6 00 44.73 +12 28.3 6.211 5.768 +0.51 +4.6 99.9
June 16 00 49.57 +13 13.3 6.072 5.769 +0.45 +4.3 68.0
June 26 00 53.69 +13 55.0 5.926 5.769 +0.37 +4.0 16.2
July 6 00 56.99 +14 32.7 5.774 5.710 +0.28 +3.5 84.7
July 16 00 59.39 +15 05.7 5.620 5.770 +0.19 +3.0 93.4
July 26 01 00.79 +15 33.5 5.467 5.771 +0.08 +2.5 102. 4
Aug. 5 01 01.15 +1555.4 5.321 5.771 -0.02 +1.8 111.6
Aug. 15 01 00.44 +16 10.6 5.184 5.772 -0.13 +1.1 121.0
Aug. 25 00 58.67 +16 18.7 5.061 b5.772 -0.23 +0.4 130. 8
Sept. 4 00 55.92 +16 19.2 4.957 5.773 -0.32 -0.4 140.7
Sept. 14 00 52.33 +16 12.2 4.875 5.774 -0.40 -1.1 150. 7
Sept.24 00 48.12 +15 58.2 4.819 5774 -0.45 -1.8 160. 4
Oct. 4 00 43.55 +1537.9 4.792 5775 -0.46 -2.3 168. 3
Oct. 14 00 38.95 +15 13.0 4.795 5.776 -0.45 -2.7 168. 7
Oct. 24 00 34.61 +14 45.3 4.827 5.777 -0.41 -2.8 161.0
Nov. 3 00 30.84 +14 17.0 4.889 5.778 -0.34 -2.8 151. 1
Nov. 13 00 27.88 +13 50.2 4.978 5.779 -0.24 -2.5 140. 8
Nov. 23 00 25.91 +13 26.9 5.090 5.780 -0.14 -2.1 130.5
Dec. 3 00 25.03 +13 08.5 5.221 5.781 -0.03 -1.5 120. 3
Dec. 13 00 25.28 +12 56.3 5.366 5.782 +0.09 -0.9 110. 3
Dec. 23 00 26.66 +12 50.8 5.522 5.783 +0.20 -0.2 100. 5
Jan. 2 00 29.11 +12 52.3 5.682 5.784 +0.30 +0.5 91.0
Jan. 12 00 32.54 +13 00.6 5.843 5.785 +0.39 +1.2 81.8
Jan. 22 00 36.87 +13 15.5 6.001 5.786 +0.48 +1.8 12.8
Feb. 1 00 41.99 +13 36.5 6.151 5.787 +0.55 +2.4 64.0
Feb. 11 00 47.80 +14 02.9 6.291 5.789 +0.61 +2.9 55.5
Feb. 21 00 54.19 +14 34.0 6.417 5.790 +0.67 +3.4 47.1
Mar. 2 01 01.08 +15 09.3 6.528 5.791 +0.71 +3.7 39.0
Mar. 12 01 08.35 +15 47.9 6.621 5.793 +0.75 +4.0 31.1
Mar. 22 01 15.94 +16 29.2 6.694 5.794 +0.7] +4.3 23.5
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Comet C/2019 B1 (Africano)

m1
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8
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8
8
8
9
9
9
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0
0
0
0
1
1
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Oh TT
2019/20
Jan.
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SpbdbdDd DOICIOIOY OO NI

Comet
Epoch
T

Peri.

Node

Incl.

718P/Gehrels

&1

16.0

2000. 0

i 53
2.0138036 AU
1 +5 log(Delta) + 20.0 log(r)
R. A. (2000) Decl.

+10

— W00 W OOWIOSHOCT HAH~JI—OH01 WOoOONO NOOCICTIW

—“NwW—oO» CIOO000

ONWWO SOOI 0CO0

D

PPN PONIPONIINS - POMIMIIOND POPOIOIONY W WM WWWWL  WWWLWR MPRINMNMN. PPN

elta

WWWLL WM PINMIMON. PORONIMIRN - NIPIMNORIN PINMINN. PIMINIMORN - POPOINOMORNS - PPN

: 1T
2.68339 TT

r

131
107
084
065
048
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OSSO D

Daily

m

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

84
92

06
11

616405

3623446

0.4
3.7406298 AU
0.1
1.2

+
—
—©OCION DONRW NOWIIS HOUCI®

|
~
DOOOUTT ONWNO  CIONWW

+
~
U100 WWOoOOo1—

—_— ek k) —) R QU G QA QY — k. k. ok —d R QU G QA QY — k. k. —) — k. k. k. k. — ek k. —) — ek ko —d

— k. k. —h —)

NHNooo ool ICIOICICT STIGICTOT AR bR BRAERRGW WWWWW WWWWW  WWWwWw
BOUUT WO O-LODUTT AWN—O ©O-ISUT BAN—O© OIS CICICICITT  CICITIO

—_—

—O~NHO© OOWTITWO HJWWN WNERJW OOWO—Ul HSHPROOTIN OCOWOOoOW JW—=NH

O—OHW
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0. 4466087
3.0440408 AU
0. 18557880
5.31 years

ml =155 + 5 log(Delta) + 10.0 log(r)

Comet P/2014 C1 (TOTAS)
R. A. (2000) Decl.

Y——y—y——

m1
8
8
8
Ji
Ji

Y y————

49 +19
89 +22
2] +24
60 +26
19 +21
82 +271
69 +26
43 +24
10 +22
15 +20
42 +18

11
11

Variation

r

Y—————

Delta
2
1
0

88 +00
27 +00
26 +00
48 +00

——y—y——
———y——

Oh TT
/20

Y ————

Y y————

3
2
2
1
0

-4
-4
-4
4
-4

Y————

Y ————

Y——y—y——

Y y————

2
2
1
3
6

+16

~4
~4
-3
-3
-3

Y—————

——y—y——

Y—————
Y——p——

Y ————

Y ———y—

Y ————

Y ———

Y————p—

Y——y—yp——

Y y———y—

———y——

Y y——y—y—

Y————p—

361
410
459
509
558

Y ————

——y—y—p—

Y —p———

606
655
103
151
198
845
891
937
982
027
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547 2
622 2
684 2
132 2
166 2
184 2
187 2
175 2
141 2
705 3

3
3
3
3
3
3
3
3
3
3

Y y————



Oh TT
2019/20
Jan.
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet P/2017 U3 (PANSTARRS)

Epoch = 2019 July 16.0 1T
T =2019 Apr. 20.60706 TT
Peri. = 297.32374 e =
Node = 165.11986 2000.0 a=
Incl. = 15.90926 n =
q = 4 4447234 AU P =
ml =10.3 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r Daily
m o m
05 50.24 +04 07.2 3.552 4.453 -0.52
05 45.42 +04 32.1 3.610 4.451 -0.43
05 41.72 +05 04.2 3.694 4.450 -0.30
05 39.38 +05 41.7 3.798 4.449 -0.15
05 38.55 +06 22.6 3.920 4.448 0.00
05 39.26 +07 05.3 4.054 4.447 +0.16
05 41.49 +07 48.1 4.197 4.446 +0.30
05 45.14 +08 29.7 4.344 4. 446 +0.44
05 50.08 +09 08.9 4.491 4.445 +0.56
05 56.19 +09 44.9 4.635 4.445 +0.67
06 03.31 +10 16.9 4.773 4.445 +0.76
06 11.30 +10 44.3 4.903 4.445 +0.84
06 20.03 +11 07.0 5.022 4. 445 +0.91
06 29.38 +11 24.4 5.129 4.445 +0.96
06 39.23 +11 36.5 5.222 4.446 +1.01
06 49.47 +11 43.2 5.300 4.446 +1.04
06 59.99 +11 44.5 5.362 4.447 +1.06
07 10.71 +11 40.4 5.408 4.448 +1.08
07 21.54 +11 31.3 5.436 4.449 +1.09
07 32.39 +11 17.1 5.446 4.450 +1.08
07 43.18 +10 58.4 5.439 4.452 +1.07
07 53.84 +10 35.4 5.414 4.453 +1.05
08 04.27 +10 08.6 5.371 4.455 +1.03
08 14.40 +09 38.5 5.311 4.457 +0.99
08 24.15 +09 05.7 5.235 4.458 +0.95
08 33.42 +08 30.8 5.143 4.461 +0.90
08 42.13 +07 54.6 5.036 4.463 +0.84
08 50.17 +07 17.9 4.916 4.465 +0.76
08 57.43 +06 41.8 4.786 4.468 +0.68
09 03.80 +06 07.2 4.646 4.470 +0.58
09 09.15 +05 35.4 4.500 4.473 +0.47
09 13.36 +05 07.6 4.350 4.476 +0.35
09 16.32 +04 45.1 4.202 4.479 +0.22
09 17.91 +04 29.4 4.057 4.482 +0.08
09 18.07 +04 21.8 3.921 4.485 -0.06
09 16.79 +04 23.4 3.799 4.489 -0.21
09 14.13 +04 34.9 3.695 4.492 -0.34
09 10.28 +04 56.4 3.614 4.496 -0.44
09 05.51 +05 27.3 3.559 4.500 -0.51
09 00.21 +06 06.1 3.534 4.504 -0.54
08 54.82 +06 50.7 3.539 4.508 -0.53
08 49.81 +07 38.3 3.575 4.512 -0.46
08 45.58 +08 26.4 3.640 4.516 -0.36
08 42.49 +09 12.2 3.731 4.521 -0.24
08 40.73 +09 54.0 3.844 4.525 -0.10
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0.0991102
4.9337038 AU
0.08993826
0.96 years
motion mi
+2.1 19.5
+2.9 19.6
+3.5 19.6
+4.0 19.7
+4.2 19.7
+4.3 19.8
+4.2 19.9
+4.0 20.0
+3.8 20.0
+3.4 20.1
+3.0 20.2
+2.5 20.2
+2.0 20.3
+1.5 20.3
+0.9 20.4
+0.4 20.4
-0.2 20.4
-0.7 20.4
-1.2 20.5
-1.7 20.5
-2.1 20.5
-2.5 20.5
-2.9 20.4
-3.2 20.4
-3.4 20.4
-3.6 20.3
-3.7 20.3
-3.7 20.3
-3.5 20.2
-3.3 20.1
-3.0 20.1
-2.5 20.0
-1.9 19.9
-1.1 19.9
-0.3 19.8
+0.7 19.7
+1.7 19.7
+2.7 19.6
+3.6 19.6
+4.2 19.6
+4.7 19.6
+4.8 19.6
+4.7 19.7
+4.4 19.7
+3.9 19.8
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Apr. 7

Apr. 17
Apr. 27
May 7
May 17
May 27

June 6
June 16
June 26
July 6
July 16

July 26
Aug. 5
Aug. 15
Aug. 25
Sept. 4

Sept. 14
Sept. 24
Oct. 4
Oct. 14
Oct. 24

Nov. 3
Nov. 13
Nov. 23
Dec. 3
Dec. 13

Dec. 23
Jan. 2
Jan. 12
Jan. 22
Feb. 1

Feb. 11
Feb. 21
Mar. 2
Mar. 12
Mar. 22

Comet C/2016 X1 (Lemmon)

Epoch = 2019 July 16.0 1T
T =2019 Apr. 29.63270 TT
Peri. = 224.55096

Node = 256.42617 2000.0

Incl. = 26.45567

q = 7.5642527 AU

e = 0.9953832

ml = 0.5+5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

07 20.52 +04 08.8 6.658 7.597
07 17.19 +03 59.1 6.655 7.591
07 14.03 +03 53.9 6.681 7.586
07 11.25 +03 52.8 6.736 7.582
07 09.03 +03 55.0 6.816 7.578
07 07.52 +03 59.6 6.919 7.574
07 06.81 +04 05.7 7.040 7.571
07 06.97 +04 12.4 7.176 7.569
07 08.00 +04 18.8 7.321 7.567
07 09.89 +04 24.1 7.471 7.566
07 12.58 +04 27.7 7.622 7.565
07 16.01 +04 28.8 7.771 17.564
07 20.11 +04 27.2 7.913 7.564
07 24.80 +04 22.4 8.046 7.565
07 29.98 +04 14.1 8.168 7.566
07 35.59 +04 02.1 8.275 7.568
07 41.53 +03 46.3 8.366 7.570
07 47.72 +03 26.7 8.439 7.573
07 54.09 +03 03.3 8.494 7.576
08 00.56 +02 36.0 8.530 7.580
08 07.05 +02 05.1 8.545 7.584
08 13.49 +01 30.7 8.540 7.589
08 19.80 +00 52.9 8.515 7.594
08 25.92 +00 12.1 8.470 7.600
08 31.78 +00 31.4 8.407 7.606
08 37.28 -01 17.3 8.326 7.613
08 42.37 -02 05.2 8.229 7.620
08 46.96 -02 54.5 8.118 7.628
08 50.98 -03 44.6 7.995 7.636
08 54.35 -04 34.9 7.863 7.645
08 57.02 -05 24.6 7.725 7.654
08 58.92 06 12.7 7.585 7.664
09 00.00 —06 58.3 7.447 17.674
09 00.26 —07 40.4 7.315 7.685
08 59.70 -08 17.8 7.193 7.696
08 58.37 -08 49.7 7.085 7.707
08 56.34 -09 15.0 6.995 7.720
08 53.77 -09 33.1 6.928 7.732
08 50.82 —09 43.7 6.885 7.745
08 47.67 09 46.7 6.870 7.759
08 44.56 -09 42.7 6.882 7.773
08 41.69 09 32.6 6.922 7.787
08 39.25 -09 17.6 6.988 7.802
08 37.41 -08 59.1 7.078 7.818
08 36.27 —08 38.7 7.190 7.834
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m1

.5327919
6209002 AU
. 14304716
.89 years

0

3.

0

6
Variation

1T
6.03298 TT
r

16.0
Delta

ml =10.0 + 5 log(Delta) + 40.0 log(r)
. (2000) Decl.

Comet P/2012 02 (McNaught)

Y—y———y—

——y—y—p—

Y y——y—y—

Y——p——

Y ———y—

Y y———y—

Y———y——

Y——y—y——

Y y———y—

Y ———

Y ————

Y —p———

June 22 00 43
July 16 01 23

6
June 16 00 20
July

June

Y y———y—

Y y———y—

1
1
1
1

327
294
269
254

Y——y—y——

Y ———y—

Y y——y—y—

Y y——y—y—

Y ————

Y————y—

Y y———y—

352
408
465
522
578

——y—y——

Y ————

917
973
028
082
137

3

138 2
308 2
472 3
630 3
178

3
3
3
3
3
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Oh TT
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Comet 209P/LINEAR
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Comet 231P/LINEAR-NEAT
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Comet P/2000 R2 (LINEAR)

Unb ~NOOOOS® O+—LOOO LOMMOOM —Or—LOAN <O NI~ —MANLOLO ~OoOooANM < r=omomo MD—ANLOD
O v u e e e e e e e e e e e e e e e e e e e e e
o COANMT~r—<t OO ANILO OO v < =OALO Or—<Fr~r— LOOLO —I~ LOOMOAN—O N~NOOLO O D Or—MLOr~ OO
—_ ANANMM Nt O LOLOO OO OMr~r~r~oo AROSHOSHOO —ANM<TLO LOOWOLOTM MDOAN—OD SHOM~O©©O
E —— Y —— Y ——— Y ——
o— OO r~<tAN OO~ < TN LO O~ r—<tr QA<M O I~LOM Or~OoOcoH— Or~—Oo0 —<tr~Od
o Y—— ——— O\ O\ ANANANANM
TSNNSO S OO O 0N S O OOO00 S OO0O0 0 OO s OO0 0 OO0 OO0 O
= MOMMmMM MO 9IS <Soomemem oodaNlI NN~ —r—r—7r—r— —v—v —r—r— —r—r—r—r—
M SHOO© LOMANAN — —OOoOOoOOoO —r—ANMLO ~o
™ . e e e a s a e e aaaaaaaaww o aaaaw e e w e e e waaae o w e aaa
~NOO - AaNANAN ANAN AN AN aNaAN AN AN ANAN AN AN AN
S22 2
wﬂ% > ayn.vg614 OTOLOO <t O NN — OO0~ © OO ANOOO OM~00 O +— OLOMNSr~0 OOANLOOLO —~Mmonr—
PHOOLD ~ CT—OOOS O—aNGm MOmtETt FFMMOH OOFILO O~ODS ODHOM~©S WOIeFtes malaaN—
o v o +++4+109r o+ >0 >v v v v vttt er o rre ettt b~ >~—11t 11
Ce — - —— | |
~ = OMOr~ <t +—OooLO— ~MSALD VO —v+—r —AOLOD OLOLO < — DO M~—Mm LOCOM O I~ ~o 0O M~
vocA O L T e O e e e I N Y N Y (O A ) R |
™ e e e s a s a s e aaaaaaaaaw o aaaaw e e e e e e a e e e e e e e
% + ANANANAN— T Y Y y—— T ———— T —— —— T————— ——r——Q\ aAaNANANANAN AaNANANANAN [aNEaN[aN{aN[aN|
o
<t .
o o © -+ Or—r——O0O OOHOOHOHD O +—AILO~ O<tToONO© O r+— O ~N<ttr— O — VOO0 O© O~ —OANOCO OLOMANO
g e
> OOLOHO O o0
SO~ O OPNOXVO O—DHO+— SANMOS Or—m~al ~OANAA IO NSO DLONS~ Do <+
995266 Lo % N—OMLO OLOANLO — —ANANMAN OO ——0O ANM—M —<tOANO —O+—Od VMO~ O—Mm<t <
e . o
oOOr~O+— A~ T ——— —r—r—O O OOOOO OO OOO OO OOoOO OO OO OOOOO OOOOO OO O—
NN +—+— Gm | I T I B | T I o+ + + ++ + + + ++ + + + ++ + + [ | + ++ + + + ++ + +
—
wW—ao.=Z— T 1= o= M~OOOOoHD OO ™—r— ANANMMMM OO T™—r—A ANANMMM™M [apXarlariariar] [apXarlariarlar] AWM M cmomoms
T ———— —AaNANANAN ANANANANAN OOOOO OOOOoOO OOOOO OOOOoOO OOOOO OOOOoOO
Tﬂ N ~— N N QN N QN — N N a9\ N N ~— N N N N
SO . o e e . QOO >> > . . B B . . . oo
O—C C C OO O L S>> ccCcC—— — b O O >>>00 OCCCOoO OO
O T T OCOLO OUT T T O QO T T jn e R Jum R 050350 DODO OO OO0V DT OC OO DO T
AN™DODO oL LE==<C CITC=== D™O™@™O™@™>™ WD<C<C<TW NINOOO =Z=2=2=2Z00 [ T Jaue R | N IR LUL ===

_82_



Comet 261P/Larson
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Comet P/1999 R028 (LONEOS)
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Comet 31P/Schwassmann—Wachmann

Epoch = 2019 July 16.0 1T

T =2019 July 6.12942 TT

Peri. = 18.35269 e = 0.1928989
Node = 114.11191 2000.0 a= 4 2440609 AU
Incl. = 4.54711 n= 0.11272797

q = 3.4253862 AU P= 8.74 years
ml = 6.4 +5 log(Delta) + 17.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2019/20 h m m

Jan. 7 06 46.97 +21 42.5 2.522 3.502 -0.73 +1.9 17.9
Jan. 17 06 39.93 +22 01.1 2.542 3.494 -0.66 +1.8 17.9
Jan. 27 06 33.90 +22 18.2 2.590 3.486 -0.52 +1.6 18.0
Feb. 6 06 29.44 +22 33.4 2.664 3.479 -0.34 +1.4 18.0
Feb. 16 06 26.96 +22 46.4 2.760 3.472 -0.13 +1.2 18.1
Feb. 26 06 26.62 +22 57.4 2.8]2 3.466 +0.09 +1.0 18.1
Mar. 8 06 28.44 +23 06.2 2.997 3.460 +0.30 +0.8 18.2
Mar. 18 06 32.31 +23 12.6 3.131 3.455 +0.49 +0.5 18.3
Mar. 28 06 38.04 +23 16.3 3.268 3.450 +0.6/ +0.2 18.4
Apr. 7 06 45.42 +23 16.7 3.407 3.445 +0.82 -0.2 18.5
Apr. 17 06 54.23 +23 13.4 3.543 3.441 +0.95 -0.6 18.5
Apr. 27 07 04.26 +23 05.9 3.6/5 3.437 +1.06 -1.0 18.6
May 7 07 15.31 +22 53.9 3.801 3.434 +1.15 -1.5 18.7
May 17 07 27.20 +22 36.9 3.919 3.431 +1.23 -2.0 18.7
May 27 07 39.76 +22 14.7 4.027 3.429 +1.29 -2.5 18.8
June 6 07 52.86 +21 47.3 4.124 3.428 +1.33 -3.0 18.8
June 16 08 06.37 +21 14.6 4.210 3.426 +1.37 -3.6 18.9
June 26 08 20.16 +20 36.6 4.283 3.426 +1.39 -4.1 18.9
July 6 08 34.15 +19 53.7 4.343 3.425 +1.41 -4.6 18.9
July 16 08 48.25 +19 06.1 4.389 3.426 +1.41 -5.0 19.0
July 26 09 02.39 +18 14.1 4.421 3.426 +1.41 -5.4 19.0
Aug. 5 09 16.49 +17 18.1 4.438 3.428 +1.41 -5.8 19.0
Aug. 15 09 30.49 +16 18.9 4.441 3.429 +1.39 -6.1 19.0
Aug. 25 09 44.35 +15 16.8 4.429 3.431 +1.38 -6.3 19.0
Sept. 4 09 58.00 +14 12.6 4.402 3.434 +1.35 -6.5 19.0
Sept. 14 10 11.39 +13 07.0 4.361 3.437 +1.32 -6.6 19.0
Sept.24 10 24.47 +12 00.8 4.305 3.441 +1.29 -6.6 19.0
Oct. 4 10 37.19 +10 54.9 4.235 3.445 +1.25 -6.5 18.9
Oct. 14 10 49.47 +09 50.1 4.152 3.449 +1.20 -6.4 18.9
Oct. 24 11 01.24 +08 47.5 4.056 3.454 +1.15 -6.1 18.9
Nov. 3 11 12.42 +07 48.1 3.948 3.460 +1.08 -5.7 18.8
Nov. 13 11 22.90 +06 53.1 3.831 3.466 +1.01 -5.2 18.8
Nov. 23 11 32.57 +06 03.6 3.704 3.472 +0.92 -4.6 18.7
Dec. 3 11 41.29 +05 20.8 3.571 3.479 +0.81 -3.9 18.6
Dec. 13 11 48.91 +04 46.1 3.434 3.486 +0.70 -3.0 18.6
Dec. 23 11 55.27 +04 20.6 3.295 3.494 +0.56 -2.0 18.5
Jan. 2 12 00.19 +04 05.5 3.158 3.502 +0.41 -0.9 18.4
Jan. 12 12 03.50 +04 01.8 3.026 3.510 +0.24 +0.3 18.3
Jan. 22 12 05.07 +04 09.9 2.903 3.519 +0.06 +1.5 18.3
Feb. 1 12 04.80 +04 29.9 2.794 3.528 -0.13 +2.6 18.2
Feb. 11 12 02.75 +05 00.6 2.703 3.538 -0.30 +3.6 18.2
Feb. 21 11 59.06 +05 40.1 2.635 3.548 -0.45 +4.3 18.1
Mar. 2 11 54.05 +06 25.1 2.593 3.558 -0.55 +4.7 18.1
Mar. 12 11 48.23 +07 11.6 2.579 3.569 -0.60 +4.6 18.1
Mar. 22 11 42.18 +07 55.2 2.595 3.580 -0.59 +4.0 18.2
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Apr. 7

Apr. 17
Apr. 27
May 7
May 17
May 27

June 6
June 16
June 26
July 6
July 16

July 26
Aug. 5
Aug. 15
Aug. 25
Sept. 4

Sept. 14
Sept. 24
Oct. 4
Oct. 14
Oct. 24

Nov. 3
Nov. 13
Nov. 23
Dec. 3
Dec. 13

Dec. 23
Jan. 2
Jan. 12
Jan. 22
Feb. 1

Feb. 11
Feb. 21
Mar. 2
Mar. 12
Mar. 22

Comet C/2018 X2 (Fitzsimmons)

Epoch
T

Peri.
Node
Incl.

q
€

0. 9869071

16.0 1T
8.47913 TT

2000.0

ml =11.9 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.
h m

03 40. 04
03 38. 60
03 41.03
03 47.19
03 56. 80

06 58. 30
07 22.88

10

10 23. 69
10 43. 60
11 02.97

— k. k. k. —h — k. k. . k. — k. k. k. —h

b DDA WWWWNY NDN—=——
()
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w
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— k. k. . k.
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-1
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. 231
. 240
. 263
297
. 338

. 385
434
. 483
. 933
. 581

. 628
.673
. 118
. 161
. 803

. 846
. 888
. 931
974
.018

. 062
. 106
. 149
192
. 232

. 270
. 305
. 335
. 360
379

. 390
. 394
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. 316
. 354

. 324
. 286
. 240
. 189
134

077
. 022
971
. 928
. 898
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891
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381
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130
126
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197
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309
356
407
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521
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114
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855
928
003
079
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313
392
473
554
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Comet C/2018 A6 (Gibbs)
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Comet P/2007 T4 (Gibbs)
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Variation m1

16.0 TT
3.06623 TT

ml =11.2 + 5 log(Delta) + 17.5 log(r)
Delta r

Comet P/2006 F4 (Spacewatch)
R. A. (2000) Decl.
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3/101
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Comet 163P/NEAT

Epoch = 2019 July 16.0 1T
T 5.24037 1T

= 2019 Aug.
Peri. = 349.70132 e = 0.4520054
Node = 102.09183 2000.0 a= 3.7712472 AU
Incl. = 12.70767 n= 0.13457878
q = 2.0666231 AU P= 7 32 years

ml =12.9 + 5 log(Delta) + 15.0 log(r)

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

2019/20 h m o m :

Jan. 00 17.10 =11 19.8 2.717 2.616 +1.01 +10.9 21.3
Jan. 17 00 27.84 —09 28.2 2.798 2.574 +1.15 +11.5 21.3
Jan. 27 00 39.90 -07 31.1 2.872 2.533 +1.27 +12.0 21.2
Feb. 6 00 53.14 -0529.6 2.939 2.492 +1.38 +12.3 21.2
Feb. 16 01 07.45 03 24.9 2.998 2.453 +1.49 +12.6 21.1
Feb. 26 01 22.73 -01 18.1 3.048 2.414 +1.58 +12.7 21.1
Mar. 8 01 38.90 +00 49.6 3.090 2.377 +1.67 +12.8 21.0
Mar. 18 01 55.93 +02 57.1 3.123 2.341 +1.75 +12.7 20.9
Mar. 28 02 13.76 +05 03.1 3.148 2.307 +1.83 +12.5 20.8
Apr. 7 02 32.39 +07 06.6 3.165 2.274 +1.91 +12.2 20.8
Apr. 17 02 51.78 +09 06.1 3.175 2.243 +1.98 +11.7 20.7
Apr. 27 03 11.92 +11 00.4 3.178 2.215 +2.05 +11.1 20.6
May 7 03 32.78 +12 48.2 3.174 2.188 +2.13 +10.4 20.5
May 17 03 54.35 +14 28.0 3.164 2.163 +2.19 +9.5 20.4
May 27 04 16.57 +15 58.7 3.148 2.142 +2.26 +8.5 20.4
June 6 04 39.40 +17 19.1 3.128 2.122 +2.31 +7.4 20.3
June 16 05 02.77 +18 28.0 3.103 2.106 +2.36 +6.2 20.2
June 26 05 26.58 +19 24.7 3.073 2.092 +2.40 +5.0 20.1
July 6 055073 +20 08.4 3.040 2.081 +2.43 +3.6 20.1
July 16 06 15.09 +20 38.8 3.002 2.073 +2.44 +2.3 20.0
July 26 06 39.53 +20 56.0 2.961 2.068 +2.44 +1.0 20.0
Aug. 5 07 03.92 +21 00.2 2.916 2.067 +2.43 -0.3 20.0
Aug. 15 07 28.09 +20 52.2 2.868 2.068 +2.40 -1.4 19.9
Aug. 25 07 51.92 +20 33.1 2.815 2.073 +2.36 -2.5 19.9
Sept. 4 08 15.28 +20 04.2 2.759 2.080 +2.30 -3.4 19.9
Sept.14 08 38.04 +19 27.4 2.698 2.091 +2.24 -4.1 19.9
Sept.24 09 00.10 +18 44.5 2.634 2.105 +2.16 -4.5 19.9
Oct. 4 09 21.36 +17 57.8 2.565 2.121 +2.08 -4.8 19.8
Oct. 14 09 41.69 +17 09.7 2.492 2.140 +1.98 -4.8 19.8
Oct. 24 10 01.02 +16 22.7 2.415 2.162 +1.87 -4.5 19.8
Nov. 3 10 19.22 +1539.5 2.334 2.187 +1.75 -4.0 19.8
Nov. 13 10 36.15 +15 02.9 2.250 2.213 +1.62 -3.2 19.8
Nov. 23 10 51.66 +14 35.7 2.164 2.242 +1.47 -2.1 19.8
Dec. 3 11 05.55 +14 20.6 2.076 2.273 +1.29 -0.7 19.8
Dec. 13 11 17.60 +14 20.4 1.989 2.305 +1.09 +0.9 19.8
Dec. 23 11 27.55 +14 37.4 1.904 2.339 +0.87 +2.7 19.8
Jan. 2 11 35.09 +15 13.2 1.824 2.375 +0.61 +4.7 19.8
Jan. 12 11 39.97 +16 08.2 1.752 2.412 +0.33 +6.5 19.9
Jan. 22 11 41.98 +17 21.0 1.692 2.451 +0.04 +8.1 19.9
Feb. 1 11 41.02 +18 47.3 1.649 2.490 -0.25 +9.1 19.9
Feb. 11 11 37.30 +20 20.2 1.626 2.531 -0.51 +9.3 20.0
Feb. 21 11 31.33 +21 50.4 1.626 2.572 -0.69 +8.5 20.1
Mar. 2 11 23.93 +23 08.2 1.652 2.614 -0.78 +6.8 20.3
Mar. 12 11 16.20 +24 05.5 1.705 2.657 -0.75 +4.4 20.4
Mar. 22 11 09.17 +24 38.1 1.783 2.700 -0.63 +1.8 20.6

_92_

—_— k.

—_— k. —

— — — — — — — — — —
G101 G101 AwWN—O
—~OR®ES SOS=NG

DHL OG-0 ©UINOS UISOR® NIRIN X
O1— — W00 BANO—=N S HOPROW LWONON DHDW—LWD N—LWOoO

WOWDHW OO~I——O ~NP_OI——



Oh TT
2019/20
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Comet 168P/Hergenrother

Epoch = 2019 July
T 2019 Aug.
4.99908

Peri.
Node
Incl.

q

1
355. 46899
21. 61041
1. 3588539 AU

16.0

1T

5.58236 TT

2000. 0

OSSO D

ml =13.5 + 5 log(Delta) + 12.5 log(r)
R. A. (2000) Decl.

— k. k. k. k.

NOINONONO N

N——OO QOCD@OOOOD_

m
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.4237907
6255906 AU
. 14276966
.90 years
m1

¥ 20

7 20

8 20

8 20

8

0
3.
0
6

Variation
T

r

ml =12.0 + 5 log(Delta) + 15.0 log(r)
Delta

Comet P/2012 K3 (Gibbs)
R. A. (2000) Decl.

Oh TT

o
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Apr. 7

Apr. 17
Apr. 27
May 7
May 17
May 27

June 6
June 16
June 26
July 6
July 16

July 26
Aug. 5
Aug. 15
Aug. 25
Sept. 4

Sept. 14
Sept. 24
Oct. 4
Oct. 14
Oct. 24

Nov. 3
Nov. 13
Nov. 23
Dec. 3
Dec. 13

Dec. 23
Jan. 2
Jan. 12
Jan. 22
Feb. 1

Feb. 11
Feb. 21
Mar. 2
Mar. 12
Mar. 22

Comet C/2018 W2 (Africano)

Epoch = 2019 July 16.0 1T
T =2019 Sept. 5.77384 TT
Peri. = 158.00568

Node = 181.84914 2000.0
Incl. = 116.61706

q = 1.4540733 AU

e = 1.0002765

ml =10.8 + 5 log(Delta) + 7.5 log(r)

RhA.(ZOOO) Decl. Delta
m o ’
13 47.38 +56 35.0 3.038
14 00.22 +61 05.7 2.871
14 13.84 +66 07.5 2.745
14 28.84 +71 32.7 2.645
14 46.83 +77 09.9 2.578
15 14.45 +82 44.9 2.542
17 02.52 +87 54.5 2.532
01 44.38 +86 31.8 2.544
02 39.40 +82 06.1 2.569
03 01.77 +78 07.1  2.600
03 17.64 +74 39.1 2.630
03 30.90 +71 40.5 2.653
03 42.69 +69 08.7 2.662
03 53.35 +67 00.6  2.653
04 02.99 +65 12.9 2.623
04 11.58 +63 43.1 2.568
04 18.96 +62 28.5 2.486
04 24.90 +61 26.8 2.377
04 29.06 +60 36.1 2.238
04 30.83 +59 54.4 2.071
04 29.35 +59 18.8 1.876
04 23.16 +58 45.4 1.656
04 09.68 +58 04.7 1.414
03 44.54 +56 52.4 1.157
03 00.50 +53 57.6 0.897
01 50.68 +45 45.3 0.658
00 23.93 +24 49.8 0.506
23 09.16 -05 10.0 0.538
22 20.89 -24 46.6 0.734
21 53.77 -34 14.5 0.998
21 40.07 -39 01.9 1.281
21 34.69 -41 42.9 1.564
21 34.66 -43 21.2 1.837
21 38.29 -44 25.9 2.096
21 44.51 -45 11.8 2.335
21 52.64 -45 47.4  2.553
22 02.24 -46 17.7 2.748
22 13.00 -46 46.6 2.917
22 24.69 -47 16.7 3.062
22 37.19 -47 50.4 3.182
22 50.36 -48 29.8 3.278
23 04.18 -49 16.7 3. 351
23 18.61 -50 13.1  3.403
23 33.65 -51 20.6 3.436
23 49.36 -52 40.9 3.453

— k. —h . —k — k. k. k. k. R QR QU G Y

— k. k. . k.

NOPINONINS - PINIPOPONY - OO

PPN PN

r

407
307
207
106
005

904
803
103
602
502

403
305
209
114
022

. 933
. 848
. 168
. 694
. 628

.570
. 523
. 487
. 464
. 454

. 459
AT
. 508
. 552
. 606

. 670
. 141
. 819
. 902
.990

081
175
270
368
467

566
667/
167
868
969

Daily motion
m

+1.26 +25.5
+1.32 +28.9
+1.42 +31.6
+1.62 +33.4
+2.12 +33.8
+4.16 +32.8
+40.35 +24.8
+10.33 -27.2
+2.82 -25.3
+1.71 -22.2
+1.41 -19.1
+1.24 -16.3
+1.12 -13.8
+1.01 -11.6
+0.91  -9.7
+0.80 -8.1
+0.66 6.7
+0.50 -5.5
+0.30 -4.5
+0.02 -3.8
-0.37 -3.3
-0.97 -3.5
-1.89 5.2
-3.41 -10.9
-5.71 -29.3
-8.30 -83.2
-8.49 175.6
—-6.02 155.4
-3.92 -71.3
-1.87 =31.1
-0.85 -20.3
-0.21 -12.0
+0.22 -1.1
+0.52 -5.3
+0.74  -3.9
+0.90 -3.2
+1.03 -2.9
+1.13  -2.9
+1.22 3.2
+1.29 3.7
+1.35 -4.3
+1.42 5.2
+1.48 6.2
+1.54 1.4
+1.61 -8.8
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Comet C/2018 KJ3 (Lemmon)
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Oh TT
2019/20
Jan.
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Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
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May

N —

N —

June
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July

N = N—=

July
Aug.
ﬁug.
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Sept.

Sept.
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Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet 260P/McNaught

Epoch
T

Peri.
Node
Incl.

q

R.A. (2000) Decl.
48.89 ~34°44’

29. 66
51.12
192

35. 00
57.28

42. 21
04. 77

— k. ek k. k.

—OOWO ©O©ooooo~
N =
N

NONONO NONON— —

N =t —b
=N
=}
oo
D

02 24. 30
02 24.00

03 53. 30
04 11.84
04 30. 76
04 49.89
05 09. 07

16.0 1T
9.95708 TT

2000. 0

1.4167288 AU
ml =12.0 + 5 log(Delta) + 15.0 log(r (t-15))

-34
-34
-34

-33
-33
-32
-31
-29

-28
-26
=25
-23
-20

-18
-15
-11
-08
-04

+00
+05
+10
+16
+22

+29
+35
+40
+44
+48

+49
+50
+49
+48
+46

+45
+43
+42
+41
+40

+39
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+37
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. 663
. 5471
. 420
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oo
N
(3]
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o
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(]

NN — —
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THETINORY POROPIPINS PoPOPORNIINY
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R G G G G-y

PPN PN ———

r

173
107
639
571
503
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e = 0.6087842
a= 3.6213486 AU
n = 0.14302059
P= 6.89 years
Daily motion ml
m ’

+2.03 -0.8 21.7
+2.08 -0.1 21.5
+2.13 +0.7 21.2
+2.17 +1.6 21.0
+2.20 +2.6 20.7
+2.22 +3.6 20.4
+2.24 +4.6 20.1
+2.25 +5.7 19.8
+2.25 +6.8 19.5
+2.26 +8.0 19.2
+2.25 +9.2 18.8
+2.25 +10.4 18.4
+2.25 +11.8 18.0
+2.24 +13.2 117.6
+2.23 +14.8 17.2
+2.22 +16.5 16.8
+2.21 +18.5 16.3
+2.20 +20.7 15.9
+2.17 +23.2 15.5
+2.14 +26.0 15.0
+2.09 +28.9 14.6
+2.01 +31.9 14.2
+1.90 +34.6 13.9
+1.73 +36.7 13.6
+1.49 +37.6 13.3
+1.16 +36.9 13.1
+0.72 +34.2 13.0
+0.19 +29.3 13.0
-0.34 +22.4 13.1
-0.74 +14.1 13.3
-0.86 +5.7 13.5
-0.65 -1.4 13.8
-0.25 -6.3 14.2
+0.24 -8.9 14.6
+0.68 -9.7 15.0
+1.03 -9.4 15.5
+1.31 -8.5 16.0
+1.51 -7.4 16.4
+1.66 -6.3 16.9
+1.76 -5.3 17.4
+1.83 -4.6 17.8
+1.88 -4.1 18.2
+1.91 -3.7 18.6
+1.92 -3.6 19.0
+1.92 -3.6 19.4
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—— oo
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Comet P/2008 Y1 (Boattini)
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Comet P/2010 U2 (Hill)
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Comet P/2000 S4 (LINEAR-Spacewatch)
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Comet P/2005 GF8 = 2018 X1 (LONEOS)
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Comet 175P/Hergenrother
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Comet P/2014 U2 (Kowalski)
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Comet P/2009 SK280 (Spacewatch-Hill)
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Variation m1

1T
r

25.49072 TT

2000.0

.4192037 AU
ml =17.2 + 5 log(Delta) + 15.0 log(r)
Delta

16.0

. 61696

1
1
3
1
2
1

9 July
9 Oct.
89066
.32370

20
20
13
20

1

Comet P/2006 S1 (Christensen)

Epoch
T
Peri.
Node
Incl.
q

046
984
921
857
192

2

7100 2

636 3
463 2
281
092 2
897

Y ————

Y———y—p—

127
661
594
521
459

502 2
305 2
113 2
926 2

Y——y—y——

Y——y—y——

Y——y—y——

Y——y—y——

Y y——y—y—

Y ————

Y y————

T—y————

Y—————

Y——y—y——

Y y—p———

Y y——y—y—

Y ————

Y——y—y——

Y——y—y——

Y———— —

————

67 -04 4
99 -03 0
93 -01 0
54 +00 4
96 +02 4
30 +04
68 +06
25 +07
08 +09
26 +10

23 31

2

12 00 00

22 00 28
00 54

1

23 23 01

Y—y———y—
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N = N—=
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Aug.
ﬁug.
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Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.
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— k. k. . k.

— k. k. k. k.

Comet 76P/West-Kohoutek-Ikemura

%poch = 2019 July 16.0

Peri. = 0.02681

Node = 84.12515 2000.0
Incl. = 30.45710

q = 1.6047873 AU

1T

2019 Oct. 26.14850 TT

ml =13.8 + 5 log(Delta) + 15.0

RhA.(ZOOO) Decl. Delta

. 634
. 646
. 644
. 629

'8

8

5
23 14.31 =29 11.0  3.602
23 31.72 -27 16.5 562
23 49 48 -25 191 511
00 07.57 -23 19.2 450
00 25.97 -21 17.2 379
00 44.69 -19 13.6 301

—
N
w

06 09.90 +09 12 157
06 34.34 +10 54 1. 656
06 59.00 +12 40 1.558

: 1.462
07 48.66 +16 41 1.370
08 13.50 +19 04 1.282

—OOoOOO O————
({=]
o1
(&3]

.5

0 26.26 +42 08.6

0 40.15 +47 03.4 951
0 49.11 +b1 42.7 964
0 52.15 +b5 46.7 996
0 48.93 +58 57.4 044
0 40.58 +61 02.0 1.108
0 29.58 +61 56.9 1.186
019.12 +61 46.4 1.276
0 11.79 +60 42.1 1.378
0 08.63 +58 57.8 1.490

— k. k. . k. — k. k. k. ek — k. k. . k.

— k. k. ) —d

PPN — —

r

963
907
850
193
135
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US O O
I n

log (r)

Daily
m
+1.52
+1.58
+1. 64
+1. 69
+1.72

0.5381756
3. 4748863 AU
g 15215743

+9.8 41.0
+10. 2 35.9
+10. 6 31.4
+11.0 2].6
+11.3 24.6
+11.6 22.8
+11.9 22.1
+12.1 22.5
+12. 3 24.0
+12.4 26. 1
+12.5 22.0 28.6
+12.5 21.8 31.5
+12.5 21.5 34.4
+12.4 21.3 3].4
+12.2 21.0 40.3
+12.0 20.8 43.3
+11.7 20.5 46.1
+11.4 20.3 49.0
+11.1 20.0 51.8
+10.7 19.7 54.5
+10.4 19.5 57.3
+10.1 19.2  60.1
+10.0 18.9 63.0

+9.9 18.7 66.0
+10.0 18.4 69.1
+10.4 18.2 72.4
+11.0 18.0 76.0
+12.0 17.8 79.9
+13.5 17.6 84.1
+15.4 17.4 88.7
+17.7 1.3 93.7
+20.5 17.2  99.1
+23.4 17.1 104.9
+26.3 17.1 111.0
+28.5 17.1 117.2
+29.6 17.2 123.0
+29.0 17.3 128.0
+26.3 11.5 131.6
+21.7 11.7 133.5
+15.6 18.0 133.5

+8.6 18.2 131.8

+1.8 18.6 128.9

-4.2 18.9 125.1

-8.8 19.2 120.8
-12.2 19.6 116.1



Comet 68P/Klemola
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ml =10.5 + 5 log(Delta) + 10.0 log(r)

Y———y——

34
33
30
2]
22

Y——y—y——

r

Y———y—p—

Y————p—

15
06
95
82
66

986 +1
922 +1
858 +0
194 +0
130 +0

1 2
4 2
9 2
8 2
4 2

NI~ O0

Y —p———

Y ————

Y———y—p—

Y y—y——y—

VOM+—™
<TANO AN
coococo
+ 4+ + 1 |
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25
60
94
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831
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Comet C/2018 N2 (ASASSN)
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2.9 +5 log(Delta) + 12.5 log(r)

R. A. (2000) Decl.

ml =
h

m1

Daily motion

r

Delta

Y —y——y—

Y ———y—

[l

585 4
638 4

384 4
455 4
523
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Oh TT
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—————

—————
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94 -0
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M
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Y ————
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NLOT~SO
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49 +0
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02 20
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56 +3
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00 38
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13 00 17

23 23 59

3
13 23 37

23 23 31

—————
—————

86 +39
96 +39
92 +40
45 +41
18 +42

23 29
23 36

2
12 23 29

22 23 32

1

DOD—ANO ™~
<tOoOWHmS
OOOLOLOLO
oM< LO
11111
COANLOCOO
OO —N<
+r—r—r——

+ + + +
LOM~OLOM
Or~OooH O
cooco—
+ + + + +
Or~0oLn
LOO~O I~
ANANMMm™M
MLOLOAI~
<Ot —
LOOM~O S
ANOOO—M
Nr— OO —
NLOM~O)—
< <t <tF<tLo
+ + + + +
OANAN< —
LOOMr~©0
< TLOO —
VOO MO O
ANANANOO
—r—AONANAN
N N
FoN-RURGNG
OO O
LUL===

- 109 -



Comet P/2003 F2 (NEAT)
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet 155P/Shoemaker

1T

Epoch = 2019 July 16.0

T =2019 Nov. 15.20535 TT
Peri. = 14.67124

Node = 97.19795 2000.0
Incl. = 6.39589

q = 1.8018116 AU

US O O

ml =10.3 + 5 log(Delta) + 15.0 log(r)

RhA.(ZOOO) Decl. Delta

m 1

23 59.54 -06 38.0 3.713
00 06.67 -05 35.5 3.783
00 15.03 -04 26.3 3.842
00 24.49 -03 11.4 3.890
00 34.95 -01 51.5 3.923
00 46.33 +00 27.5 3.942
00 58.55 +00 59.9 3.946
01 11.56 +02 30.0 3.935
01 25.32 +04 02.0 3.909
01 39.82 +05 35.2 3.868
01 55.04 +07 08.9 3.814
02 10.99 +08 42.1 3.747
02 27.68 +10 14.3 3.669
02 45.12 +11 44.4 3.580
03 03.34 +13 11.5  3.481
03 22.37 +14 34.7 3.375
03 42.22 +15 52.7 3.262
04 02.93 +17 04.6  3.143
04 24.50 +18 09.1  3.021
04 46.92 +19 04.9 2.897
05 10.19 +19 50.8 2.771
05 34.24 +20 25.5 2.645
05 59.00 +20 48.0 2.520
06 24.37 +20 57.4 2.398
06 50.22 +20 53.1 2.278
07 16.35 +20 35.2 2.163
07 42.59 +20 03.9 2.052
08 08.71 +19 20.4 1.946
08 34.47 +18 26.6 1.845
08 59.62 +17 24.9 1.749
09 23.89 +16 18.4 1.658
09 46.99 +15 10.9 1.573
10 08.66 +14 06.4 1.493
10 28.54 +13 09.3 1.417
0 46.30 +12 24.0 1.347
11 01.55 +11 54.3 1.283
11 13.88 +11 43.7 1.225
11 22.93 +11 54.1 1.176
11 28.43 +12 25.2 1.138
11 30.28 +13 14.3 1.114
11 28.81 +14 14.6 1.107
11 24.71 415 16.9 1.121
11 19.09 +16 11.1 1.158
11 13.27 +16 48.6 1.218
11 08.41 +17 04.8 1.302

TNONONONS PONIPONIIN POMIMIMONY. PORIWOGLIL LWL

— k. k. ) —d — k. k. . k. — k. k. k. ek

PPN

r

522
452
382
311
240
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Daily
m
+0. 65

0.7266074
6. 5905646 AU
0. 05825325
16. 92 years

motion

+5.
+6.
+7.
+7.
+8.
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Comet 215P/NEAT
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Comet 294P/LINEAR

Epoch = 2019 July 16.0 1T

T =2019 Nov. 29.71782 TT

Peri. = 235.52725 e = 0.5942268
Node = 312.59875 2000.0 a = 3.2050483 AU
Incl. = 18.21450 n= 0.17177194

q = 1.3005227 AU P= 5 74 years

ml =16.9 + 5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
m

2019/20 h o m : °

Jan. 7 02 25.92 +36 51.4 2.629 3.211 -0.09 -7.6 118.0
Jan. 17 02 26.33 +35 39.7 2.700 3.153 +0.19 -6.6 108. 5
Jan. 27 02 29.43 +34 39.4 2.779 3.095 +0.45 -5.3 99.3
Feb. 6 02 34.99 +33 51.7 2.862 3.035 +0.68 -4.1 90.5
Feb. 16 02 42.74 +33 16.4 2.944 2.975 +0.89 -2.9 82.2
Feb. 26 02 52.44 +32 52.3 3.022 2.913 +1.0/ -1.9 14.2
Mar. 8 03 03.87 +32 37.7 3.093 2.850 +1.23 -1.0 66. 7
Mar. 18 03 16.87 +32 30.6 3.155 2.787 +1.38 -0.4 59.6
Mar. 28 03 31.29 +32 28.9 3.206 2.722 +1.52 0.0 52.8
Apr. 7 03 47.02 +32 30.4 3.246 2.657 +1.64 +0.2 46. 4
Apr. 17 04 03.98 +32 33.0 3.273 2.590 +1.76 +0.2 40. 3
Apr. 27 04 22.07 +32 34.4 3.28] 2.523 +1.8] 0.0 34.5
May 7 04 41.23 +32 32.6 3.288 2.455 +1.97 -0.4 29.0
May 17 05 01.41 +32 25.5 3.276 2.386 +2.07 -1.1 23.9
May 27 05 22.51 +32 11.0 3.2561 2.317 +2.16 -1.9 19.0
June 6 05 44.50 +31 47.2 3.214 2.246 +2.24 -3.0 14.5
June 16 06 07.29 +31 12.0 3.166 2.176 +2.32 -4.2 10.6
June 26 06 30.79 +30 23.6 3.108 2.105 +2.39 -5.6 1.1
July 6 06 54.93 +29 20.2 3.041 2.034 +2.45 -7.2 6.6
July 16 07 19.62 +27 59.9 2.965 1.963 +2.50 -9.0 1.9
July 26 07 44.78 +26 21.2 2.883 1.893 +2.54 -10.9 22.0 10.4
Aug. 5 08 10.35 +24 22.7 2.796 1.823 +2.58 -13.0 21.7 13.3
Aug. 15 08 36.26 +22 03.0 2.705 1.755 +2.61 -15.2 21.5 16.2
Aug. 25 09 02.49 +19 21.3 2.612 1.688 +2.64 -17.4 21.3 19.0
Sept. 4 09 29.06 +16 16.9 2.519 1.624 +2.67/ -19.7 21.0 21.6
Sept. 14 09 55.97 +12 49.7 2.428 1.563 +2.71 -22.0 20.8 23.9
Sept.24 10 23.32 +09 00.3 2.341 1.506 +2.76 -24.1 20.5 26.1
Oct. 4 10 51.21 +04 50.3 2.259 1.453 +2.82 -26.0 20.3 28.0
Oct. 14 11 19.79 +00 22.5 2.184 1.407 +2.90 -27.6 20.1 29.7
Oct. 24 11 49.25 -04 18.9 2.119 1.368 +3.00 -28.7 19.9 31.1
Nov. 3 12 19.81 -09 08.0 2.064 1.337 +3.12 -29.1 19.7 32.4
Nov. 13 12 51.63 -13 57.2 2.021 1.315 +3.26 -28.6 19.6 33.5
Nov. 23 13 24.92 -18 37.6 1.989 1.303 +3.41 -27.2 19.5 34.6
Dec. 3 13 59.75-2259.8 1.968 1.301 +3.5/ -24.8 19.5 35.6
Dec. 13 14 36.04 -26 54.2 1.958 1.310 +3.70 -21.6 19.5 36.8
Dec. 23 15 13.54 -30 13.1 1.956 1.328 +3.80 -17.7 19.6 38.1
Jan. 2 15 51.76 -32 51.0 1.960 1.356 +3.83 -13.4 19.7 39.6
Jan. 12 16 29.97 -34 45.4 1.968 1.393 +3.79 -9.1 19.8 41.4
Jan. 22 17 07.41 -35 57.3 1.978 1.437 +3.6/ -5.0 20.0 43.6
Feb. 1 17 43.28 -36 30.6 1.987 1.487 +3.47 -1.4 20.1 46.2
Feb. 11 18 16.93 -36 31.1 1.993 1.542 +3.22 +1.5 20.3 49.3
Feb. 21 18 47.94 -36 05.5 1.993 1.602 +2.94 +3.7 20.4 52.8
Mar. 2 19 16.03 -35 20.8 1.988 1.666 +2.64 +5.3 20.6 56.8
Mar. 12 19 41.10 -34 23.4 1.975 1.731 +2.34 +6.2 20.8 61.2
Mar. 22 20 03.15 -33 18.9 1.954 1.799 +2.04 +6.7 20.9 66.2
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Variation

1T
r

30. 50225 TT
2000. 0
1. 7403673 AU
ml = 13.0 + 5 log(Delta) + 15.0 log(r)

R. A. (2000) Decl.

16.0
Delta

9 July
9 Nov.
.43136
0. 82890
9. 45539

201
201
345

Comet P/2013 T2 (Schwartz)

Epoch
T
Peri.
Node
Incl.
q

Oh TT

Y——y—y——

113
062
011
959
907
855
802
149
696
643

2

826
682 3
526 3
361
189 2

———y——

012 2
830 2
648 2
466 2
286 2

3
2
2
2
2

Y——y—y——

Y——y—y——

589
536
483
430
371

Y——y——p—

Y —p——

Y ————

Y ————

Y ———p—

Y——y—y——

Y y————

Y——y—y——

Y—p—y—y——

——p—y——

Y y——y—y—

Y ————

Y—————

Y y———y—

Y—y———y—

Y——y—y——

Y——y—y——

Y y——y—y—

Y y——y—y—

Y y——y—y—

——p—— —

44 -09
11 -05
53 -02
13 +00

93 -12

Y y————

Y—y———y—
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Comet 160P/LINEAR

m.o ooooMm~aAN ~ONO OO0 oSOMor~©o OO~V A~ O ~or-or- ~N—~LmLw ~NOoOANO©O LOSYMOOM
O .+« v &« & &« & s & a s & a s a & s s s w a s a s s s s s s s s & s s s s s s s s s s s s s
o ~SMNOOM SHOMSHO MNr—ooO<r Ao~ ~Oo —ANLO ~SOoOToHOMm OTFTDHLO— ~SMOoOOM DLONOOLO
—_ NDMILOLOO Or~c0co>» Or—r—AaM <TLOOOLOLO <tMOMAN— OOSHO O ~S~NO 0o oL VMM ANAN
w Y 77— @ —r—r—r—r ——
M AROLOANSHO ANSLO AN O <r—ooLOoAN OO~V LO Ao Narlaslep] N ITLOO ~NoOOoOAN< OSH+—MO
R el T T e T T T T e
Lo w 1= —r——0O O OHOHOHOO O OO~r~r- M~NOOOWOo OOOO©O OOOOO O©Or~r~r~ M~~r~o0 0o
A<t = [aNEaN[aN aNLaN| ANr+—r—yr—y— —r———y— ———r—r— —r—r—r—r— —r—r—r—r— —r—r—r—r— —r—r—r—r
85 s
LOr~—Mm + | O O | | I I I B | O O | 11+ + + 7 -7 —_r—r—r—r— 7T —r—r—r—r
o ++++ Ft+++t FtFHF+A+ FAtFF tEF+F
OMOr~ 1<
—~ > LOrrLo<x olrsr~<r VAOMITO ~SooMmo < OANOOO©© —OTANO ~NSLOO MO OM~O OO O©OOOO
TR /V.U |m66666 LOTMAN O0OMO NI~ O v DLOO M~ —<tO0oD Or—ANANN AaNANANANAN ANANANANAN
W B A —O000 OO COSO0 —r—r—rr caaaN AN e N
oeCcA O O +++4++ +4++++ +FFF TTI 11 TTTFF +++++ 44444 FH44++ ++++4+
o ~NIO—oo < OO O — O—r~MOS OFTANANM OOOLOMN~ —OoOoLIn< VOO0 coor-oco< MNOAN—AN
= . [=22 S erYqplee] ND~ANO— LOITOM ARV O MO NDOOTOO oA OOHHOOD DDr—AI I~ OM~r—LO
Ll el m — —r— OO SO0 O ~r— oo COMANAN ™ —OOoOOD S> 00 CO ©O CO QOr~=r~r~r~ M~ 0000 0O HDOOHOSHOO
(9] .
— o —~ © OOO~LOO ANMANANM S A MO SHOOMF~C0 ™ OOANOLO —MNOOM OO IFLON QOOANODD OO T
oM () «© + ANM~ANO D ANITO0O NOOLO— SHOO—LONN Or—MO— ~Mmors<r —OO=LOM ANOSH0O LOIFOOANO
8 S
> . OOANM— =Ty]
— _ e T T T T e T
2O M~—0o0 (&) —o0oMIM SHMNVOOHM SHRO—OM ~—oooo<r ~omoooaN O —LO O~ —OO—LO< 0 00O OO ~SAN—ANO
996367 Lo % NDr— O AN LOMOM— <tAN—LO<F ANO—OWN OANANOLW OANOTAN OANLOO— ——r—<t<t < T
. . . . o
—r—ANMLO +— + <ITLOO O~ M~ O Or—ANANM <O Nr—Or~<r ANOOLOM —o0LOMO < ~OMOOo
OO ™M — ~ OOMmmomom [seXaelarlaph Sy < TSt ST A aplaplap] aOMmANANAN AN™—v+—r—v OOOOO Or—r—r—r—
NN ™ Ow_____________________________________++ + ++ + +
I o (=) <FTOOLOD <TLOO OO DLOSH OO AN OOD mmMmo o DTFTMON OIFTLONO OO O ROLON—M™M
= — /2\m40749 ANOANT©O VMO —O <tTOAN—AN ARO<FT +—CD00 OO O~ AOSHOON OLO—I~<F DO~
— .
w—a.=Z— T 1< [a OO r~r-~ M~ 0000 0O AOSHOHOOSHD SDHSHSHO O 00 0O 0 ©CO O AVOSHOOD OO —r— —AONANMm™M MNOOO™—
111111111111111111111111111111 NNNANAN A NN Noo oo
—OSr~r~oo O OOCOOr~ P~r~r~r~r- OOOOO OLOLOLO<F A IS IR B S Es oMM O ANANN— —AONANAN
Tﬂ N — N N N N N ~— N N N N N — N N N N
SO . . QOO>> > . . A A . .
O—CcC C C QOO O [ e cCcC—— — bbb (oo e >>>00 [ el el il @] OO
O T OCOCTOO [N E R QO T T jum e e R Jen | 53330 DOLOOO OO0 O0VO DT O oD ODOT T O
ANTDODOOLL L L=E=E==<C CITC=== e T Taue Jaae R | WD<C<C<TW NUNOOO ==2=200 [ s fae R J N IS LL===

- 115 -



Comet C/2018 F4 (PANSTARRS)
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5. 1804267 AU
0.07091926

0. 5809066
13.90 years

Variation

1T
r

7.46971 TT
2000. 0
2. 4225387 AU
9.6 + 5 log(Delta) + 15.0 log(r)

. (2000) Decl.

16.0
Delta

9 Dec.
26167
. 92065
2.80270

}9 July
9
9

20
20
30
35

1

Comet P/2006 H1 (McNaught)

Epoch

T
Peri.
Node
Incl.
q

ml =

Y——y—y——
Y——y—y——

Y——y—yp——

—p——y——

Y——p———

Y—————

Y——y—y——

Y y————

Y y———y—

——y——p—

Y —p—y——

Y y————

Y y———y—

Y ————

Y————p—

Y y————

Y y———y—

Y——y—y——

Y ————

Y y——y—y—

524
502
482
465
451

353 2
445 2
538 2
629 2
120 2

2
2
2
2
2

Y ————

Y——y—y——

Y—y———y—

Y ————

OFTANO O

24 -2
13 -2
A

20 47
21 48

2
12 21 08

22 21 28

1

23 20 25

Y——y—y——

484
504
526
551
578
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Oh TT
2019/20
Jan.
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N— N— N —
NNN—— —=NPNNW WWWWWw SphdDdDd DOICIOIOY OO NI

Comet
Epoch
T

Peri.

Node

Incl.

q

R.A. (2000) Decl.
.77 ~24°36.
.85

.19
WA
.34

.02
. 69
.29

289P/Blanpain

= 2019 July
2019 Dec.

9. 84499
68. 92575

1

6.0

1T

20. 99362 TT

2000. 0

5.89766
0.9589122 AU
ml =16.0 + 5 log(Delta) + 15.0 log(r)

+27

—WNIIN WWOOW OOPNNE OPRO—O Ih—=OJ oowo—0o

CION—=~Jd OOW—00O ©ONOoOw©

D

4.
4

TN PN WW WWwL s Ak

OCOOOO OO0 OO0 OO oo~

elta

476
432
. 367
. 282
179

— k. k. ) —

— k. k. k. —d

r

508
450
391
331
269

e = 0.6851211

a = 3.0453365 AU
n= 0.18546038
P= 5. 31 years
Daily motion mil

m ’

+1.29 +3.1

+1.32 +3.5

+1.35 +3.9

+1.36 +4.2

+1.37 +4.6

+1.37 +4.9

+1.36  +5.1

+1.35 +5.3

+1.34 +5.4

+1.32 +5.5

+1.30 +5.5

+1.28 +5.4

+1.24 +5.2

+1.20 +4.9

+1.16 +4.4

+1.10 +3.8 .
+1.03 +3.0 .
+0.94 +1.9 .
+0.82 +0.6 .
+0.68 -1.1 21.8
+0.49 -3.1 21.3
+0.24 -5.5 20.7
-0.06 -8.2 20.1
-0.44 -10.9 19.4
-0.86 -13.1 18.8
-1.28 -14.0 18.1
-1.59 -12.8 17.5
-1.68 -9.0 16.8
-1.48 -3.5 16.2
-1.05 +2.6 15.6
-0.48 +8.6 15.0
+0.08 +14.6 14.4
+0.56 +21.6 13.7
+0.97 +31.5 13.1
+1.36 +49.2 12.4
+2.08 +87.4 11.7
+4.63 173.5 11.1
+21.30 207.7 10.9
+24.22 -83.5 11.8
+4.58 -69.6 13.0
+1.62 -44.4 14.2
+0.88 -31.5 15.3
+0.72 -24.4 16.3
+0.74 -20.2 17.2
+0.82 -17.4 18.0
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Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Aor. 7

ﬁpr
pr.
oy

ay
May

N —

N —

June
June
juTe

uty
July

N = N—=

July
Aug.
ﬁug.
ug.
Sept.

Sept.
Sept.
Oct.
Oct.
Oct.

N — N —
—NNNW WWLWWW A~bhhphpbhD BRCOIOIOIOY OO NI

N —

Nov.
Nov.
Nov.
Dec.
Dec.

N = N—=

Dec.
Jan.
Jan.
Jan.
Feb.

Feb.
Feb.
Mar.
Mar.
Mar.

N — N — N —
NNN——

Comet
Epoch
T

Peri.

Node

Incl.

q

P/2006 R1 (Siding Spring)

19 July
19 Dec.
9. 28901
8. 83571
0.06915

1.6633144 AU

16.0

1T

22.43117 1T

2000. 0

ml =12.5 + 5 log(Delta) + 25.0

=
—“NoLWOo1—

SDHDWNIN A OOOINO

— k. k. k. k.

o

.16 +37 40.
.02 +35 47.
.29 +33 52.
.42 +32 04,
.00 +30 27.

.49 +29 05.
.31 +21 56.
.20 +27 00.
.55 +26 15
.13 +25 39.

.64 +25 10.
.85 +24 47,
.58 +24 27,
.63 +24 10.
.83 +23 54,

.03 +23 38.
.03 +23 19.
.64 +22 58.
.63 +22 31.
.67 +21 56.

.36 +21 11.
.12 +20 09.
.05 +18 44,
.85 +16 41.
.36 +13 39.

.17 +08 58.
.33 +01 42.
.16 -08 34.
.23 -19 31.
.98 -26 58.

.91 =30 24.
.31 =31 34.
.06 -31 47.
.49 -31 38.
.44 -31 22.

.93 -31 06.
.14 =30 51.
.01 -30 40.
.15 =30 34.
.12 =30 33.
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R. A. (2000) Decl.
m

Delta

917
. 983
.079
194
319

—ONON NWWWW  WWWWL  WWWWL  LWWWNIN
co
53]
fac)

({=]
o
oo

PPN PIMOPIPINY o= ===
o
<
>

PRONNORS PN NN LOWWWL  WWLILIL

— k. k. ) — — h k. k. —h — k. k. k. —h

— k. k. ) —h

r

114
646
5178
509
439

e = 0.7042101
a= 5.6232968 AU
n= 0.07391244

P = 13.33 years
log (r)

Variation m1
for T=+1 day

+0.78 +4.

+0.77 +4.8

+0.74 +5.2

+0.71 +b.4

+0.68 +5.5

+0.65 +5.5

+0.63 +5.4

+0.61 +5.4

+0.60 +5.3

+0.59 +5.3

+0.58 +5.2

+0.58 +5.2

+0.57 +5.2

+0.57 +5.2

+0.58 +5.3

+0.59 +5.4

+0.59 +5.6

+0.61 +5.9

+0.63 +6.3

+0.65 +6.8

+0.68 +7.5 )
+0.73 +8.6 )
+0.80 +10.1 )
+0.92 +12.5 21.9
+1.10 +16.2 21.2
+1.43 +22.3 20.5
+1.97 +31.4 19.7
+2.73 +40.7 19.1
+3.38 +40.7 18.8
+3.43 +31.0 18.8
+3.04 +21.5 19.0
+2.62 +15.5 19.2
+2.29 +12.1 19.4
+2.06 +10.1 19.5
+1.90 +8.8 19.7
+1.79 +7.9 19.8
+1.71  +7.4 20.0
+1.66 +6.9 20.2
+1.63 +6.6 20.4
+1.61 +6.4 20.5
+1.61 +6.3 20.7
+1.63 +6.2 20.9
+1.67 +6.1 21.1
+1.73 +6.1 21.3
+1.83 +6.0 21.5
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Comet 101P/Chernykh

Epoch = 2019 July 16.0 1T
T = 2020 Jan. 16.52485 TT

Peri. = 277.87563 e = 0.5953674
Node = 116.05787 2000.0 a= 5.7977857 AU
Incl. = 5.05300 n= 0.07060100

q = 2.3459731 AU P = 13.96 years
ml = 85 +5 log(Delta) + 15.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion m1 Elong.
2019/20 h , m , 0
Jan. 20 07.76 —20°42'6 4.721 3.772 +1.30 +3.4 20.5 1376
Jan. 17 20 20.91 -20 06.4 4.695 3.719 +1.33 +3.9 20.4 6.5
Jan. 27 20 34.33 -19 25.6 4.651 3.666 +1.35 +4.3 20.3 0.8
Feb. 6 20 47.94 -18 40.3 4.589 3.613 +1.37 +4.8 20.2 7.3
Feb. 16 21 01.65 -17 50.9 4.510 3.560 +1.37 +5.1 20.0 14.1
Feb. 26 21 15.39 -16 57.8 4.416 3.508 +1.37 +5.5 19.9 20.8
Mar. 8 21 29.11 -16 01.6 4.306 3.455 +1.37 +5.8 19.7 21.4
Mar. 18 21 42.73 -1502.7 4.183 3.403 +1.35 +6.0 19.6 33.9
Mar. 28 21 56.20 -14 01.9 4.047 3.351 +1.34 +6.2 19.4 40.5
Apr. 7 22 09.48 -1259.9 3.900 3.299 +1.31 +6.2 19.2 46.9
Apr. 17 22 22.49 -11 57.6 3.744 3.248 +1.28 +6.2 19.0 53.4
Apr. 27 22 35.18 -10 55.7 3.581 3.197 +1.25 +6.1 18.8 59.9
May 7 22 47.48 -09 55.4 3.411 3.146 +1.21 +5.9 18.6 66.4
May 17 22 59.30 -08 57.8 3.237 3.096 +1.15 +5.6 18.4 73.0
May 27 23 10.56 -08 03.9 3.061 3.047 +1.09 +5.1 18.2 79.7
June 6 23 21.15-07 15.1 2.883 2.999 +1.02 +4.5 18.0 86.5
June 16 23 30.91 -06 32.9 2.708 2.951 +0.93 +3.8 17.7 93.6
June 26 23 39.70 -05 58.8 2.535 2.904 +0.82 +2.9 17.5 100.9
July 6 23 47.32 -05 34.3 2.368 2.858 +0.69 +1.9 17.2 108.5
July 16 23 53.55 -05 21.1 2.209 2.814 +0.54 +0.6 17.0 116.5
July 26 23 58.18 -05 20.5 2.061 2.770 +0.37 -0.7 16.7 124.9
Aug. 5 00 00.99 -05 33.5 1.926 2.728 +0.17 -2.1 16.5 133.8
Aug. 15 00 01.82 -06 00.1 1.807 2.688 -0.03 -3.4 16.2 143.2
Aug. 25 00 00.65 -06 39.1 1.707 2.649 -0.22 -4.5 16.0 153.1
Sept. 4 23 57.62 -07 27.5 1.630 2.611 -0.39 -5.2 15.8 163.1
Sept.14 23 53.17 -08 20.1 1.576 2.576 -0.50 -5.2 15.7 171.7
Sept.24 23 47.97 -09 10.3 1.548 2.543 -0.53 -4.6 15.5 170.1
Oct. 4 23 42.88 -09 51.4 1.546 2.512 -0.47 -3.4 15.4 160.5
Oct. 14 23 38.82 -10 17.5 1.567 2.483 -0.32 -1.6 15.4 150.1
Oct. 24 23 36.51 -10 24.9 1.610 2.45 -0.11 +0.4 15.4 139.9
Nov. 3 23 36.46 -10 12.1 1.671 2.432 +0.13 +2.4 15.4 130.2
Nov. 13 23 38.89 -09 39.7 1.747 2.411 +0.38 +4.3 15.4 121.0
Nov. 23 23 43.79 -08 49.1 1.834 2.393 +0.62 +6.0 15.5 112.5
Dec. 3 23 50.99 -07 42.5 1.930 2.377 +0.84 +7.5 15.6 104.5
Dec. 13 00 00.26 06 22.1 2.032 2.365 +1.03 +8.7 15.6 97.1
Dec. 23 00 11.33 -04 50.4 2.139 2.356 +1.20 +9.7 15.7 90.1
Jan. 2 00 23.94 -03 09.4 2.248 2.349 +1.34 +10.5 15.8 83.5
Jan. 12 00 37.86 -01 21.3 2.358 2.346 +1.46 +11.1 15.9 77.3
Jan. 22 00 52.89 +00 31.8 2.469 2.346 +1.56 +11.5 16.0 71.3
Feb. 1 01 08.86 +02 28.1 2.579 2.350 +1.64 +11.7 16.1 65.6
Feb. 11 01 25.64 +04 25.5 2.687 2.356 +1.72 +11.7 16.2 60.1
Feb. 21 01 43.09 +06 22.4 2.794 2.366 +1.78 +11.6 16.3 54.8
Mar. 2 02 01.15 +08 17.2 2.898 2.379 +1.83 +11.3 16.5 49.6
Mar. 12 02 19.71 +10 08.1 2.999 2.394 +1.88 +10.8 16.6 44.5
Mar. 22 02 38.70 +11 53.8 3.096 2.413 +1.92 +10.2 16.7 39.6

- 121 -



Oh TT
2019/20
Jan. 7
Jan. 17
Jan. 27
Feb. 6
Feb. 16

Feb. 26
Mar. 8
Mar. 18
Mar. 28
Apr. 7

Apr. 17
Apr. 27
May 7
May 17
May 27

June 6
June 16
June 26
July 6
July 16

July 26
Aug. 5
Aug. 15
Aug. 25
Sept. 4

Sept. 14
Sept. 24
Oct. 4
Oct. 14
Oct. 24

Nov. 3
Nov. 13
Nov. 23
Dec. 3
Dec. 13

Dec. 23
Jan. 2
Jan. 12
Jan. 22
Feb. 1

Feb. 11
Feb. 21
Mar. 2
Mar. 12
Mar. 22

Daily

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.

37
24
12
01
13

Comet C/2017 T2 (PANSTARRS)
Epoch = 2019 July 16.0 1T
T =2020 May 4.95462 TT
Peri. = 92.99484

Node = 64.37869 2000.0
Incl. = 57.23459

q = 1.6150381 AU

e = 0.9997546

ml = 4.4 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

03 04.27 -03 45.7 5.126 5.607
03 01.15 -02 52.6 5.188 5.520
02 59.29 -01 53.5 5.258 5.433
02 58.71 +00 49.7 5.331 5.346
02 59.37 +00 17.7 5.403 5.257
03 01.20 +01 27.4 5.470 5.169
03 04.13 +02 38.8 5.526 5.080
03 08.05 +03 50.9 5.570 4.991
03 12.85 +05 03.1 5.597 4.901
03 18.45 +06 15.1 5.607 4.811
03 24.75 +07 26.4 5.597 4.720
03 31.67 +08 36.8 5.567 4.629
03 39.12 +09 46.0 5.515 4.538
03 47.02 +10 53.9 5.442 4. 446
03 55.30 +12 00.5 5.348 4.354
04 03.90 +13 05.8 5.232 4.261
04 12.74 +14 10.0 5.096 4.168
04 21.75 +15 13.3  4.941 4.075
04 30.85 +16 16.1 4.768 3.981
04 39.97 +17 18.8 4.578 3.887
04 49.00 +18 22.3 4.373 3.792
04 57.86 +19 27.4 4.155 3.697
05 06.40 +20 35.2 3.926 3.602
05 14.50 +21 47.5 3.688 3.507
05 21.96 +23 06.1 3.445 3.411
05 28.54 +24 33.4 3.199 3.316
05 33.98 +26 12.6 2.953 3.220
05 37.88 +28 07.1 2. 711 3.124
05 39.77 +30 20.9 2.479 3.029
05 39.02 +32 57.8 2.260 2.933
05 34.82 +36 00.4 2.060 2.838
05 26.20 +39 28.1 1.885 2.744
05 12.10 +43 14.4 1.740 2.650
04 51.70 +47 04.1 1.631 2.557
04 25.13 +50 34.8 1.560 2.466
03 54.15 +63 24.3 1.525 2.375
03 22.34 +65 21.6 1.523 2.287
02 53.83 +56 33.5 1.544 2.201
02 31.43 +57 19.0 1.582 2.118
02 16.20 +57 58.4 1.627 2.038
02 07.90 +58 48.0 1.672 1.963
02 05.89 +59 57.0 1.713 1.893
02 09.76 +61 30.8 1.744 1.828
02 19.51 +63 31.4 1.764 1.770
02 36.04 +65 58.0 1.772 1.720
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motion

+5,
+5.
+6.
+6.
+6.

+7.

+].
+].
+7.

+7.
+7.
+6.
+6.
+6.

+6.

+6.
+6.
+6.

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

+9.
+10.
+12.
+14.
+17.

+19.
+22.
+23.
+22.
+19.

+14.

+5.
+3.
+4.

+5.
+8.
+10.
+13.
+16.
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Comet 246P/NEAT
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Comet C/2018 U1 (Lemmon)
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Comet C/2017 K2 (PANSTARRS)
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Orbital elements:

Comet 95P/(2060) Chiron

Epoch 1996 Feb. 7.0 TT = JDT 2450120.5

T 1996 Feb. 14.74505 TT

a 8.4539294 (2000. 0)

n 0.01942785 Peri. 339.55382
a 13.7041742 Node 209. 38435
e 0.3831128 Incl. 6. 92994
P 50.73

F

P
-0. 98660438
-0. 12782244
-0. 10135690

Sato

Q
+0. 15200978
-0. 94583865
-0. 28684886

rom 2142 observations 1941 Jan. 23-2018 Dec. 31, mean residual 07. 42.

Comet 174P/(60558) Echeclus

Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 22.53266 TT

g 5.8170650 (2000. 0 P

n 0.02822877 Peri. 162.93185 +0. 91553944
a 10.6825463 Node 173.33667 -0.37731576
e 0.4554608 Incl. 4.34369 -0. 13935692
P 34.92

From 3556 observations 1979 Sept. 23-2019 Jan

Comet C/2011 KP36 (Spacewatch)

Epoch 2016 May 12.0 TT = JDT 2457520.5

T 2016 May 26.89712 TT

g 4.8833088 (2000. 0) P

n 0.00414023 Peri. 180.59783 +0. 99445338
a 38.4107651 Node 173.40038 -0. 09509860
e 0.8728661 Incl. 18.98677 -0. 04493027
P 238.06

From 3386 observations 2011 May 21-2019

Comet C/2014 R3 (PANSTARRS)

Epoch 2016 July 31.0 TT = JDT 2457600. 5

T 2016 Aug. 7.89626 TT

a 7.2754000

z +0.0000140 Peri.
+/-0. 0000006 Node
e 0.9998985 Incl.

From 749 observations 2014 Sept. 6-2019

(2000. 0)
113. 40108
334.11219
90. 83745

Comet C/2014 OE4 (PANSTARRS)

Epoch 2016 Nov. 28.0 TT = JDT 2457720.5

T 2016 Dec. 10.75072 TT

aq 6.2443075

z +0.0000860 Peri.
+/-0. 0000003 Node
e 0.9994628 Incl.

(2000. 0)
65. 74346
240. 40003
81. 34886

10, mean

Sato

0
+0. 40213219
+0. 86619942
+0. 29662817

residual 07.41.

Sato

Q
+0. 09830698
+0. 99227937
+0. 07561345

Jan. 5, mean residual 0. 41.

P
-0. 36316642
-0. 21699429
+0. 90610354

Sato

Q
-0. 82311742
+0. 53039089
-0. 20288721

Jan. 6, mean residual 07.47.

P
-0. 08368151
-0. 74841439
+0. 65793108

Sato

Q
+0. 50406431
+0. 53775617
+0. 67582355

From 1611 observations 2014 May 8-2019 Jan. 3, mean residual 0. 46.

Comet C/2014 B1 (Schwartz)

Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5

T 2017 Sept. 10.53487 TT

a 9.5565886

z -0.0003923 Peri.
+/-0. 0000007 Node
e 1.0037488 Incl.

From 848 observations 2014 Jan. 28-2019

Comet C/2016 N4 (MASTER)

Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5

T 2017 Sept. 16.59690 TT

g 3.1991146

z +0.0001915 Peri.
+/-0. 0000004 Node
e 0.9993873 Incl.

From 1816 observations 2015 Sept.

(2000. 0)
345. 84167
161. 39565
28. 37228

(2000. 0)
55. 95522
354. 03139
12. 55727

P
-0. 85029303
+0. 51719189
+0. 09754136

Sato

Q
-0. 50400221
-0. 85353226
+0. 13215314

Jan. 19, mean residual 0”.48

P
+0. 58263274
-0. 14120881
+0. 80037439
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Sato

0
-0. 80665855
+0. 01973051
+0. 59068832

11-2019 Jan. 24, mean residual 07.57



Comet 65P/Gunn

Epoch 2017 Oct. 14.0 TT = JDT 2458040.5

T 2017 Oct. 16.79085 TT

Sato

g 2.9100507 (2000. 0) P Q

n 0.12895509 Peri. 213.53844 +0. 09056692 +0. 98586295

a 3.8801072 Node 62.01783 -0. 87503975 +0. 14636034

e 0.2500076 Incl. 9. 18538 -0. 47550296 -0. 08156531

P 7.64

From 1440 observations 2015 Dec. 11-2018 Nov. 30, mean residual 0”.57

Comet C/2016 A1 (PANSTARRS)
Epoch 2017 Nov. 23.0 TT = JDT 2458080. 5

T 2017 Nov. 23.37261 TT Sato

a 5.3277658 (2000. 0) P Q

z -0.0003731 Peri.  10.32034 -0. 53513252 +0. 51121071
+/-0. 0000004 Node 128.17453 +0. 70123275 -0. 17512484
e 1.0019878 Incl. 121.18576 +0. 47106880 +0. 84142433

From 1746 observations 2016 Jan. 1-2019 Jan. 20, mean residual 0. 47.

Comet C/2015 V1 (PANSTARRS)
Epoch 2018 Jan. 2.0 TT = JDT 2458120.5

T 2017 Dec. 17.73693 TT Sato

a 4.2667869 (2000. 0) P Q

z -0.0001229 Peri. 179.63925 +0. 95387998 +0. 22988445
+/-0. 0000003 Node 197.19417 +0. 27375598 -0. 40230263
e 1.0005244 Incl. 139.22913 +0. 12316919 -0. 88617478

From 2045 observations 2015 Nov. 2-2018 Nov. 27, mean residual 0. 48.

Comet C/2017 K6 (Jacques)
Epoch 2018 Jan. 2.0 TT = JDT 2458120.5

T 2018 Jan. 3.13764 TT Sato

a 2.0027571 (2000. 0) P Q

z +0.0008939 Peri. 303.83883 +0. 49565860 -0. 22851059
+/-0. 0000012 Node 85. 05444 +0. 75134575 +0. 59675970
e 0.9982097 Incl.  57.25101 -0. 43566284 +0. 76919488

From 393 observations 2017 May 29-2019 Jan. 3, mean residual 0”.60.

Comet C/2017 K4 (ATLAS)
Epoch 2018 Jan. 2.0 TT = JDT 2458120.5

T 2018 Jan. 8.03428 TT Sato

aq 2.6480773 (2000. 0) P Q

n 0.00661376 Peri.  15.10920 +0. 68514384 +0. 68369590
a 28.1084542 Node  298.89770 -0. 69452538 +0. 50918788
e 0.9057907 Incl.  16.67902 -0. 21957326 +0. 52276919
P 149.02

From 430 observations 2017 May 26-2019 Jan. 3, mean residual 07.50.

Comet 130P/McNaught-Hughes
Epoch 2018 Jan. 2.0 TT = JDT 2458120.5

T 2018 Jan. 21.75962 TT Sato

q 1.8236379 (2000. 0) P Q

n 0.15847034 Peri. 245.90892 +0. 71652770 +0. 69043289
a 3.3819776 Node 70. 25611 -0. 59547984 +0. 67967879
e 0.4607777 Incl. 6. 06534 -0. 36330678 +0. 24766746
P 6.22

From 963 observations 1991 Sept. 14-2019 Jan. 2, mean residual 0”. 63.

Comet 74P/Smirnova-Chernykh
Epoch 2018 Feb. 11.0 TT = JDT 2458160. 5

T 2018 Jan. 26.70246 TT Sato

g 3.5364752 (2000. 0) P 0

n 0.11627430 Peri. 87. 13463 -0. 95561539 -0.27211516

a 4.1573209 Node 77. 05566 +0. 20254571 -0. 88514866

e 0.1493380 Incl. 6. 65391 +0. 21394969 -0. 37744560

P 8.48

From 4924 observations 1985 Mar. 22-2019 Jan. 12, mean residual 0”.65

Nongravitational parameters Y1 = -0.05, Y2 = -0.0265.
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Comet C/2015 01 (PANSTARRS)
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Feb. 19.02505 TT Sato

a 3.7296366 (2000. 0) P Q

z +0.0000024 Peri.  89.59295 -0. 52094156 -0. 50153013
+/-0. 0000014 Node  299. 85565 -0. 59864645 +0. 79148302

e 0.9999912 Incl. 127.21105 +0. 60847541 +0. 34931669
From 3290 observations 2015 June 15-2019 Jan. 18, mean residual 0”.52
Nongravitational parameters Y1 = +6.66, Y2 = -2.1734.

Comet C/2018 E1 (ATLAS)
Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 Apr. 17.32286 TT Sato

a 2.7054435 (2000. 0) P Q

n 0.00245058 Peri. 299.47202 -0. 26852392 -0. 80983521
a b54.4866686 Node  146. 84066 +0. 77844243 +0. 13650648
e 0.9503467 Incl.  72.47969 -0. 56738195 +0. 57055491
P 402.19

From 182 observations 2015 Aug. 11-2019 Jan. 4, mean residual 0”. 36

Comet C/2015 XY1 (Lemmon)
Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 Apr. 29.90734 TT

Sato

a 7.9280039 (2000. 0) P Q

z -0.0005250 Peri. 196.35131 +0. 04277749 +0. 86105021
+/-0. 0000010 Node 281.61655 +0. 96478220 +0. 09615732
e 1.0041620 Incl. 148.84778 +0. 25954844 -0. 49934588

From 434 observations 2015 Dec. 4-2019 Jan. 1,

Comet 37P/Forbes

Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 May 4.12365 TT

mean residual 07.48.

Sato

g 1.6102842 (2000. 0) P Q

n 0.15337123 Peri. 329.98054 +0. 25590541 +0. 96032277

a 3.4565283 Node 314.58937 -0. 85306588 +0. 17038215

e 0.5341325 Incl. 8. 95652 -0. 45474280 +0. 22079424

P 6.43

From 1434 observations 1999 June 14-2018 Nov. 29, mean residual 07.74

Nongravitational parameters A1 = +0.54, A2 = -0.0758

Comet C/2016 R2 (PANSTARRS)

Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 May 9.58390 TT Sato

a 2.6023696 (2000. 0) P Q

z +0.0014002 Peri.  33.19224 -0. 14726448 -0. 52443170
+/-0. 0000003 Node 80. 56878 +0. 61562505 -0. 71221448
e 0.9963563 Incl.  58.22381 +0. 77415694 +0. 46660682

From 3122 observations 2016 Aug. 30-2019 Jan. 9, mean residual 0. 49.

Comet 240P/NEAT

Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 May 15.88121 TT Sato

g 2.1338417 (2000. 0) P Q

n 0.12931400 Peri. 352.09959 +0. 37931668 -0. 84132278
a 3.8729245 Node 74.92547 +0. 86922986 +0. 18137615
e 0.4490361 Incl.  23.50409 +0. 31710930 +0. 50919414
P 7.62

From 461 observations 2017 July 6-2019 Jan. 10, mean residual 0”.59

Nongravitational parameters Al = -5.46, A2 = -2.1469.
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Comet 159P/LONEOS
Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 May 22.79952 TT

o

n
a
e
P
F

3. 6252078
0. 06943706
5. 8623962
0.3816167
14.19

Peri.
Node
Incl.

rom 368 observations 1989 Dec

Comet 164P/Christensen

Epoch 2018 June 11.0 TT = JDT 2458280.5

(2000. 0)
4.76216
55. 02421
23. 46274

17-2019

P
+0. 50884990
+0. 77608847
+0. 37250297

Sato

Q
-0. 79664082
+0. 26053694
+0. 54542085

Jan. 20, mean residual 0”.57

T 2018 May 31.40839 TT Sato

q 1.6852524 (2000. 0) P Q

n 0.14067527 Peri. 325.93079 +0. 56206060 -0. 77834838
a 3.6614874 Node 88. 30589 +0. 80745250 +0. 44309383
e 0.5397356 Incl.  16.25276 +0. 17918801 +0. 44479395
P 7.01

From 959 observations 1998 Jan. 24-2019 Jan. 6, mean residual 0”. 66

Nongravitational parameters A1 = -0.07, A2 = +0.0268

Comet C/2017 M5 (TOTAS)
Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 2.97679 TT Sato

g 5.9895363 (2000. 0) P Q

z -0.0006384 Peri.  92.66137 +0. 60572524 +0. 77903000
+/-0. 0000015 Node  216. 26252 -0. 79432097 +0. 58018613
e 1.0038239 Incl.  15.88485 -0. 04638032 +0. 23768953

From 361 observations 2016 May 30-2019 Jan. 2, mean residual 0”.58

Comet 370P/NEAT
Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 9.52539 TT

o

n
a
e
P
F

2. 4853480
0. 06024040
6. 4448204
0. 6143650
16. 36

Peri.
Node
Incl.

(2000. 0)

356. 78737
55. 16290
19. 39792

P
+0. 61373408
+0. 73156630
+0. 29688588

Sato

Q
-0. 74095758
+0. 40387643
+0. 53653117

rom 178 observations 2001 Aug. 20-2019 Jan. 3, mean residual 0”.63

Nongravitational parameters Al = -4.06, A2 = -11.0926

Comet P/2017 TW13 (Lemmon)

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 20.98511 TT

o

n
a
e
P
F

2.0788051
0. 05142261
7.1619835
0. 7097445
19. 17

Peri.
Node
Incl.

Comet 361P/Spacewatch

Epoch 2018 July 21.0 TT = JDT 2458320.5

T 2018 July 2.50531 TT

o

n
a
e
P
F

2.7802764

0. 08960823
4.9458101

0. 4378522

11.00

Peri.
Node
Incl.

(2000. 0)
120. 10947
322. 27636
44. 83672

rom 150 observations 2017 Aug. 31-2019

(2000. 0)

219. 21357

203. 27716
13. 88245

P
-0. 02146035
+0. 48415843
+0. 87471714

Sato

Q
-0. 90190024
+0. 36816117
-0. 22590552

Jan. 6, mean residual 0. 40.

P
+0. 46918990
+0. 85852170
+0. 20688481
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Sato

0
-0. 87799250
+0. 47864927
+0. 00490337

rom 249 observations 2006 Oct. 11-2019 Jan. 5, mean residual 0”.58



Comet 49P/Arend-Rigaux

Epoch 2018 July 21.0 TT = JDT 2458320.5

T 2018 July 15.49710 TT Sato

a 1.4296064 (2000. 0) P Q

n 0.14618299 Peri. 332.88790 -0.05172816 -0. 95687556
a 3.5689310 Node 118.82420 +0. 96518831 -0. 12138957
e 0.5994301 Incl. 19. 04318 +0. 25638980 +0. 26391995
P 6.74

From 2956 observations 1951 Feb. 8-2019 Jan. 12, mean residual 0”.62

Nongravitational parameters Al = +0.01, A2 = -0.0013

Comet C/2016 N6 (PANSTARRS)
Epoch 2018 July 21.0 TT = JDT 2458320.5

T 2018 July 18.21047 TT Sato

a 2.6690713 (2000. 0) P Q

z 0.0004661 Peri. 162.80585 -0. 53335097 +0. 08479555
+/-0. 0000003 Node  298.97633 +0. 61778807 +0. 71869335
e 0.9987561 Incl. 105. 83226 +0. 57781887 -0. 69013736

From 2474 observations 2016 June 27-2019 Jan. 11, mean residual 0”.41.

Comet C/2016 M1 (PANSTARRS)
Epoch 2018 Aug. 30.0 TT = JDT 2458360. 5

T 2018 Aug. 10.17131 TT Sato

a 2.2104779 (2000. 0) P Q

z +0.0004318 Peri. 209.82519 +0. 02468543 -0. 03424835
+/-0. 0000034 Node 92. 20353 -0. 59786969 +0. 80048112
e 0.9990455 Incl.  90.99972 -0. 80121312 -0. 59837867

From 2859 observations 2016 June 22-2019 Jan. 9, mean residual 0. 45.
Nongravitational parameters Al = +5.14, A2 = -1.7890.

Comet 48P/Johnson
Epoch 2018 Aug. 30.0 TT = JDT 2458360.5

T 2018 Aug. 12.19763 TT Sato

g 2.0045258 (2000. 0 P Q

n 0.15064112 Peri. 216.56111 +0. 82311095 +0. 53204952

a 3.4981656 Node 110.13356 -0. 45794201 +0. 82861330

e 0.4269780 Incl. 12. 20702 -0. 33582358 +0. 17413589

P 6.54

From 1845 observations 1949 Sept. 24-2019 Jan. 3, mean residual 0”.65

Nongravitational parameters Al = +0.56, A2 = -0.0231.

Comet 243P/NEAT
Epoch 2018 Aug. 30.0 TT = JDT 2458360.5
T 2018 Aug. 26.00638 TT

q 2.4544424 (2000. 0 P Q

n 0.13144875 Peri. 283.55461 +0. 97228358 -0. 19238566
a 3.8308788 Node 87. 65888 +0. 23016241 +0. 88749197
e 0.3593004 Incl. 7. 64144 -0. 04110843 +0. 41874307
P 7.50

From 452 observations 2003 Aug. 1-2019 Jan. 1, mean residual 0. 70.

Comet 21P/Giacobini-Zinner
Epoch 2018 Aug. 30.0 TT = JDT 2458360.5

T 2018 Sept. 10.27629 TT Sato

g 1.0128234 (2000. 0 P Q

n 0.15069665 Peri. 172.85921 +0. 98463786 -0. 10348840

a 3.4973062 Node 195.39118 +0. 12216323 +0. 98377570

e 0.7103990 Incl.  31.99776 +0. 12475749 -0. 14654528

P 6.54

From 759 observations 2018 Sept. 10-2019 Jan. 27, mean residual 0”. 84
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Comet 368P/NEAT

Epoch 2018 Aug. 30.0 TT = JDT 2458360. 5

T 2018 Sept. 14.24998 TT
a 2.0678166

n 0.07588015 Peri.
a 5.5256573 Node

e 0.6257791 Incl.
P 12.99

F

(2000. 0)
118. 80465

257. 97765
15. 48473

P
+0. 92629935
+0. 17792971
+0. 33213030

Sato

Q
-0.27163013
+0. 92623241
+0. 26136295

rom 184 observations 2018 June 6-2019 Jan. 3, mean residual 0”.48.

Comet 59P/Kearns—Kwee

Epoch 2018 Aug. 30.0 TT = JDT 2458360. 5

T 2018 Sept. 16.77812 TT Sato

g 2.3587723 (2000. 0) P Q

n 0.10341994 Peri. 127.70374 +0. 15680983 -0. 98043131

a 4.4950362 Node 312.82799 +0. 84736937 +0. 19546204

e 0.4752495 Incl. 9. 33938 +0. 50732222 -0. 02343140

P 9.53

From 1078 observations 1990 Oct. 15-2019 Jan. 13, mean residual 0”.76

Nongravitational parameters A1 = +0.31, A2 = -0.1148

Comet 371P/LINEAR-Skiff
Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

T 2018 Oct. 4.58827 TT Sato

g 2.1910576 (2000. 0) P 0

n 0.11528545 Peri. 308.47923 +0. 92917166 -0. 24630517

a 4.1810600 Node 67. 33495 +0. 35567954 +0. 79878150

e 0.4759564 Incl. 17. 37961 -0. 10065824 +0. 54889149

P 8.55

From 145 observations 2001 Aug. 19-2018 Dec. 28, mean residual 0”.73

Comet P/2018 P3 (PANSTARRS)
Epoch 2018 Oct. 9.0 TT = JDT 2458400. 5

T 2018 Oct. 9.45766 TT Sato

q 1.7564480 (2000. 0) P Q

n 0.18902317 Peri. 305.88282 +0. 98765462 -0. 08269867
a 3.0069488 Node 59. 21022 +0. 13595028 +0. 87443153
e 0.4158703 Incl. 8. 90908 -0. 07781949 +0. 47804856
P 5.21

From 238 observations 2018 Aug. 8-2019 Jan. 11, mean residual 0”.55

Comet 369P/Hill
Epoch 2018 Oct. 9.0 TT = JDT 2458400. 5

T 2018 Oct. 15.14846 TT Sato

g 1.9571539 (2000. 0) P Q

n 0.10712727 Peri. 13. 27982 +0. 49362625 -0. 85966671
a 4.3907228 Node 47.32039 +0. 78066797 +0. 37134442
e 0.5542525 Incl. 10. 30838 +0. 38326316 +0. 35082256
P 9.20

From 246 observations 2010 Jan. 6-2019 Jan. 1, mean residual 0. 68.

Comet 300P/Catalina
Epoch 2018 Nov. 18.0 TT = JDT 2458440.5

T 2018 Nov. 2.05846 TT Sato

g 0.8328156 (2000. 0) P Q

n 0.22223438 Peri. 222.85365 +0. 74595347 +0. 65868580
a 2.6993667 Node 95. 67369 -0. 58115903 +0. 71595868
e 0.6914774 Incl. 5.67607 -0. 32528083 +0.23137888
P 4.43

From 590 observations 2005 May 6-2019 Jan. 1, mean residual 0”.68.

Nongravitational parameters Al = -0.05 A2 = -0.0162.
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Comet 64P/Swift-Gehrels
Epoch 2018 Nov.

18.0 TT = JDT 2458440.5

T 2018 Nov. 3.89418 TT Sato

g 1.3931882 (2000. 0) P Q

n 0.10470737 Peri. 97.15128 +0. 78661516 -0. 60256859
a 4.4581146 Node 299.99707 +0. 48711758 +0. 73969933
e 0.6874938 Incl. 8. 94864 +0. 37941146 +0. 29959307
P 941

From 1664 observations 1991 Jan. 7-2019 Jan. 21, mean residual 0. 48.

Nongravitational parameters Al = +0.02, A2 = +0.0672

Comet 38P/Stephan-Oterma
Epoch 2018 Nov. 18.0 TT = JDT 2458440.5

T 2018 Nov. 10.97724 TT Sato

g 1.5885942 (2000. 0) P Q

n 0.02596716 Peri. 359.58213 +0. 21468596 -0. 92685010
a 11.2941374 Node 77.99948 +0. 89700024 +0. 06235437
e 0.8593435 Incl. 18. 35314 +0. 38639424 +0. 37021726
P 37.96

From 1150 observations 1942 Nov. 6-2019 Jan. 21, mean residual 0”.52

Nongravitational parameters A1 = +0.02, A2 = -0.0032

Comet P/2019 A2 (ATLAS)
Epoch 2018 Nov. 18.0 TT = JDT 2458440.5

T 2018 Nov. 23.15782 TT Sato

q 3.5448504 (2000. 0) P Q

n 0.07184551 Peri. 324.54951 -0. 25441545 -0. 95259649
a b5.7306376 Node  139.44273 +0. 93592025 -0. 28597028
e 0.3814213 Incl. 14.86732 +0. 24356941 +0. 10383124
P 13.72

From 96 observations 2018 Dec. 13-2019 Jan. 25, mean residual 0. 48.

Comet 247P/LINEAR
Epoch 2018 Nov. 18.0 TT = JDT 2458440.5

T 2018 Dec. 2.10363 TT Sato

g 1.4890619 (2000. 0) P Q

n 0.12454433 Peri.  47.44854 -0. 18180949 -0. 96458503
a 3.9711847 Node 54.01085 +0. 81874625 -0. 25612788
e 0.6250333 Incl. 13. 66154 +0. 54460985 +0. 06304152
P 7.91

From 1034 observations 2002 Nov. 5-2019 Jan. 5, mean residual 0”.55

Comet C/2018 L2 (ATLAS)
Epoch 2018 Nov. 18.0 TT = JDT 2458440.5

T 2018 Dec. 2.57570 TT Sato

a 1.7117115 (2000. 0) P Q

z +0.0040787 Peri.  56.22774 +0. 03218454 +0. 56732849
+/-0. 0000025 Node 243.01850 -0. 89266579 +0. 38663297
e 0.9930184 Incl.  67.42356 +0. 44956862 +0. 72708550

From 403 observations 2018 June 4-2019 Jan. 20, mean residual 0”.57

Comet C/2018 V1 (Machholz—Fujikawa-Iwamoto)
Epoch 2018 Nov.

T 2018 Dec. 3.50823 TT

g 0.3869599

z -0.0009199 Peri.
+/-0. 0000548 Node
e 1.0003560 Incl.

18.0 TT = JDT 2458440.5

(2000. 0)
88. 77453
128. 72115
143. 98892

P
+0. 61758347
+0. 24562700
+0. 74716667

Sato

0
+0. 63888507
-0.71072842
-0. 29443333

From 365 observations 2018 Nov. 7-Dec. 15, mean residual 0”. 64.
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Comet 60P/Tsuchinshan

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2018 Dec. 11.23218 TT

g 1.6226518 (2000. 0)

n 0.14986368 Peri. 216.55318
a 3.5102532 Node 267.58306
e 0.5377394 Incl. 3. 60650
P 6.58

From 570 observations 1978 Dec

Comet 46P/Wirtanen

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2018 Dec. 12.94125 TT

g 1.0553672 (2000. 0)

n 0.18119171 Peri. 356.35367
a 3.0929804 Node 82. 15692
e 0.6587863 Incl.  11.74645
P 544

F

Comet 137P/Shoemaker-Levy

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2018 Dec. 13.39061 TT

a 1.9302195 (2000. 0)

n 0.10259452 Peri. 141.01606
a 4.5191137 Node  233.08067
e 0.5728765 Incl. 4. 85386
P 9. 61

F

Comet 375P/Hil|
Epoch 2018 Nov.
T 2018 Dec. 21.43409 TT

18.0 TT = JDT 2458440.5

g 1.8951643 (2000. 0)

n 0.07511179 Peri. 119.42501
a 5.5632765 Node  359.96444
e 0.6593439 Incl.  17.36533
P 13.12

F

Comet C/2018 X3 (PANSTARRS)

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2018 Dec. 30.79413 TT

g 2.6988791 (2000. 0)

n 0.02252383 Peri. 359.83275
a 12.4177025 Node 78. 92486
e 0.7826587 Incl.  43.36878
P 43.76

From 28 observations 2018 Oct. 4-Dec.

Comet P/2018 Y2 (Africano)

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2019 Jan. 2.76423 TT

g 3.8938734

n 0.04820314 Peri.
a 1.4774322 Node

e 0.4792499 Incl.
P 20.45

From 45 observations 2018

(2000. 0)
162. 53098

297. 25818
11. 68513

1-2019 Jan.

P
-0. 55998417
+0. 77426152
+0. 29485051

P
+0. 19786751
+0. 90441399
+0. 37799972

P
+0. 96808220
+0. 20353085
+0. 14626018

P
-0. 49076797
+0. 65957596
+0. 56930338

P
+0. 19417773
+0. 90081449
+0. 38836615

16, mean residual

P
-0. 17555355
+0. 87732512
+0. 44663362

Sato

Q
-0.82611615
-0.49481814
-0. 26960550

19, mean residual 0”.68.

Sato

Q
-0. 95925749
+0. 09931779
+0. 26450150

rom 2702 observations 2014 Feb. 11-2019 Jan. 21, mean residual 0”.58.
Nongravitational parameters A1 = +0.44, A2 = -0.4358

Sato

0
-0. 24133095
+0. 91447948
+0. 32478710

rom 834 observations 1990 Sept. 16-2019 Jan. 4, mean residual 0”.43.

Sato

Q
-0. 87129029
-0. 37137760
-0. 32083004

rom 93 observations 2005 Dec. 5-2019 Jan. 3, mean residual 0”.59

Sato

Q
-0. 71284656
-0. 14240041
+0. 68671093

0”. 28.

Sato

Q
-0. 96786659
-0. 07083869
-0. 24128020

Dec. 10-2019 Jan. 4, mean residual 0”.38
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Comet 239P/LINEAR

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2019 Jan. 10.15953 TT

g 1.6494753 (2000. 0)

n 0.10426230 Peri. 220.37824
a 4.4707925 Node 255.90825
e 0.6310553 Incl. 11. 30562
P 9.45

From 111 observations 1999 Nov

Comet 374P/Larson

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2019 Jan. 10.88219 TT

a 2.6766247 (2000. 0)

n 0.08874581 Peri.  51.59554
a 4.9778005 Node 7.93539
e 0.4622877 Incl.  10.75793
P 11.11

F

Comet C/2018 A3 (ATLAS)

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2019 Jan. 12.85955 TT

aq 3.2767387

z +0.0020012 Peri.
+/-0. 0000006 Node
e 0.9934425 Incl.

From 781 observations 2018 Jan

Comet 171P/Spahr

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2019 Jan. 13.70416 TT

(2000. 0)
86. 42570
194. 27957
139. 56196

g 1.7723816 (2000. 0)

n 0.14681276 Peri. 347.14411
a 3.5587176 Node 101.69598
e 0.5019606 Incl. 21. 93301
P 6.71

From 458 observations 1998 Nov

Comet C/2017 M4 (ATLAS)

Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Jan. 18.19065 TT

a 3.2517540

z -0.0007065 Peri.
+/-0. 0000004 Node
e 1.0022972 Incl.

From 2764 observations 2017 June 16-2018 Nov

Comet 131P/Muel ler

Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Jan. 24.23134 1T

(2000. 0)
167. 62211
65. 86703
105. 65771

a 2.4175099 (2000. 0)

n 0.13953762 Peri. 179.07793
a 3.6813619 Node  214.19206
e 0.3433110 Incl. 1.35377
P 7.06

F

14-2019

10-2019

P
-0. 43066707
+0. 87031656
+0. 23890367

Sato

Q
-0. 88225369
-0. 35021303
-0. 31460969

Jan. 18, mean residual 0”.51.

P
+0. 50897448
+0. 72008032
+0. 47162412

P
-0. 24778131
+0. 40379685
+0. 88065460

Sato

Q
-0. 86039578
+0. 40918510
+0. 30378717

rom 227 observations 2007 Sept. 10-2019 Jan. 3, mean residual 07.72

Sato

Q
+0. 95551505
+0. 25196402
+0. 15331380

Jan. 19, mean residual 07.44.

P
+0. 00447290
+0. 94735751
+0. 32014643

P
-0. 34655508
-0. 92163493
-0. 17460993

P
+0. 83602047
+0. 50259794
+0. 22014789

Sato

Q
-0. 93069574
-0. 11315747
+0. 34785173

13-2019 Jan. 20, mean residual 07.73
Nongravitational parameters Y1 = +0.38, Y2 = -0.0969

Sato

Q
-0. 32821763
+0. 29351921
-0. 89784167

13, mean residual 0”. 48

Sato

Q
-0. 54396318
+0. 81176772
+0. 21245524

rom 591 observations 1990 Sept. 15-2018 Dec. 31, mean residual 0”.74

Nongravitational parameters Al = +0.90, A2 = -0.0463.
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Comet 223P/Skiff

Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Jan. 27.27122 1T

aq 2.4308739

n 0.11624487 Peri.
a 4.1580227 Node
e 0.4153774 Incl.
P 8.48

F

rom 568 observations 2001 July 27-2018

Comet C/2017 B3 (LINEAR)

Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Feb. 2.50429 TT

a 3.9211449

z -0.0005367 Peri.
+/-0. 0000011 Node
e 1.0021046 Incl.

(2000. 0)
37. 82471
346. 79279
27.01409

(2000. 0)

284. 74988
2.17719
54. 17870

P
+0. 89382212
+0. 21162325
+0. 39534493

Sato

Q
-0. 43624857
+0. 61440004
+0. 65741903

Dec. 31, mean residual 0”.62

P
+0. 27591738
-0. 19811347
-0. 94054274

Sato

0
+0. 96068762
+0. 08820136
+0. 26324857

From 322 observations 2016 Apr. 1-2018 Oct. 11, mean residual 0. 48.

Comet 123P/West-Hartley

Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Feb. 5.11669 TT

a 2.1268821 (2000. 0)

n 0.13008756 Peri. 103.01037
a 3.8575557 Node 46. 49942
e 0.4486451 Incl.  15.35960
P 7.58

F

P
-0. 83647260
+0. 34088642
+0. 42908045

Sato

Q
-0. 51322375
-0.76181068
-0. 39527947

rom 2373 observations 1989 Mar. 14-2019 Jan. 20, mean residual 0”.71.

Nongravitational parameters Al = +0.08, A2 = +0.0079

Comet C/2018 Y1 (Iwamoto)

Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Feb. 7.01460 TT
a 1.2867946

z +0.0089550 Peri.
+/-0. 0007273 Node
e 0.9884768 Incl.

From 323 observations 2018 Dec

(2000. 0)

358. 04602
147. 47845
160. 39837

Comet P/1996 R2 (Lagerkvist)

Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Feb. 11.45421 TT

g 2.5902806 (2000. 0)

n 0.13448732 Peri. 333.29032
a 3.7729567 Node 40. 04714
e 0.3134613 Incl. 2.60102
P 7.33

From 126 observations 1996 Aug

Comet 149P/Muel ler

Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Feb. 16.98708 TT

g 2.6335379 (2000. 0)

n 0.10990748 Peri.  43.79496
a 43163623 Node  145.23409
e 0.3898710 Incl.  29.77097
P 8.97

F

18-2019

12-1997

P
-0. 85996770
+0. 47266801
+0. 19245911

Sato

Q
+0. 47741625
+0. 61180531
+0. 63068851

Jan. 21, mean residual 07.57

P
+0. 97273029
+0. 22008913
+0. 07318847

Sato

0
-0. 23009391
+0. 87596428
+0. 42396151

Jan. 12, mean residual 0”.70.

P
-0. 93552304
-0. 21183287
+0. 28270740

Sato

Q
+0. 21125946
-0.97687670
-0. 03288384

rom 250 observations 1992 Apr. 12-2019 Jan. 12, mean residual 07.72
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Comcet C/2010 U3 (Boattini)

Epoch 2019 Mar.
T 2019 Feb. 26.61770 TT
g 8.4455601

z +0.0001941 Peri.
+/-0. 0000004 Node
e 0.9983607 Incl.

From 1602 observations 2009 Sept.

18.0 TT = JDT 2458560. 5

(2000. 0) P
88. 08606 -0. 36204382
43. 06721 +0. 07256289
55. 51170 +0. 92933250
16-2019 Jan.

Comet C/2018 P5 (PANSTARRS)

Epoch 2019 Mar.
T 2019 Feb. 26.15676 TT

18.0 TT = JDT 2458560. 5

a 4.5760836 (2000. 0)

n 0.02166707 Peri. 131.62276
a 12.7429271 Node  216. 24363
e 0.6408923 Incl. 1.25676
P 45.49

F

Comet C/2018 V4 (Africano)

Epoch 2019 Mar.

T 2019 Mar. 1.59463 TT

g 3.1992448

z +0.0047971 Peri.
+/-0. 0000772 Node
e 0.9846530 Incl.

From 127 observations 2018 Oct. 23-2019

18.0 TT = JDT 2458560. 5

(2000. 0)
359. 98113
78. 38403
69. 00061

Comet P/2012 01 (McNaught)

Epoch 2019 Mar.

T 2019 Mar. 2.47374 1T
a 1.4352596

n 0.14811219 Peri.
a 3.5378726 Node
e 0.5943156 Incl.
P 6.65

18.0 TT = JDT 2458560. 5

(2000. 0)

238.17919
91. 98849
1. 43220

P
+0. 97412007
-0. 22597707
+0. 00494509

rom 50 observations 2018 June 16-Oct. 8, mean residual

P
+0. 20146648
+0. 89879173
+0. 38933878
Jan. 1,

P
+0. 86035058
-0. 41292081
-0. 29881981

13, mean

Sato

Q
-0. 74305942
-0. 62443280
-0. 24072054

residual 0”

Sato

Q
+0. 21333753
+0. 92642307
+0. 31020541

0. 40.

Sato

Q
-0. 35095221
-0. 30486092
+0. 88537696

mean residual 07.61.

Sato

0
+0. 49303634
+0. 82289054
+0. 28242933

From 94 observations 2012 July 18-Nov. 18, mean residual 0”.59

From CHB 2018

Comet 29P/Schwassmann—-Wachmann

Epoch 2019 Mar.

18.0 TT = JDT 2458560. 5

T 2019 Mar. 7.75450 TT

g 5.7668176 (2000. 0)

n 0.06662630 Peri. 47.77432

a 6.0261361 Node 312.39458

e 0.0430323 Incl. 9. 36831

P 14.79

From 26735 observations 1902 Mar.

Comet C/2019 B1 (Africano)

T 2019 Mar. 19.39372 TT

g 1.6032220 (2000. 0)
Peri. 174.31573
Node 290.25232

e 1.0 Incl. 123.50383

From 17 observations 2019 Jan

Comet 78P/Gehrels
Epoch 2019 Mar.
T 2019 Apr. 2.69634 TT

a 2.0138250

n 0.13626083 Peri.
a 3.7401472 Node
e 0.4615653 Incl.
P 7.23

F

18.0 TT = JDT 2458560. 5

(2000. 0)

192. 68369

210. 54808
6. 24877

rom 6163 observations 1996 June 18-2019 Jan
Nongravitational parameters Al = +0.84, A2 = -0.1284.

5-2019 Jan.

P
+0. 99270161
-0. 05135277
+0. 10911647

P
-0. 39574586
+0. 80631231
+0. 43959716

P
+0. 72925201
+0. 63690616
+0. 25008410
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Sato

0
-0. 00956770
+0. 86841764
+0. 49574113

Sato

Q
+0. 48103510
+0. 58975642
-0. 64868529

19-23, mean residual 0”.51.

Sato

0
-0. 68200513
+0. 70612709
+0. 19040360

63.

14, mean residual 0”. 66.

12, mean residual 0”.62.



Comet 232P/Hill

Epoch 2019 Mar. 18.0 TT = JDT 2458560. 5

T 2019 Apr. 6.59089 TT

g 2.9845296 (2000. 0)

n 0.10372370 Peri. 53. 54966
a 4.4862559 Node 56. 03032
e 0.3347393 Incl. 14. 63058
P 9.50

From 240 observations 1999 Dec

Comet 373P/Rinner

Epoch 2019 Apr. 7.0 TT = JDT 2458580.5

T 2019 Apr. 9.16379 TT

a 2.3134752 (2000. 0)

n 0.13262447 Peri. 221.21673
a 3.8082045 Node  231.95892
e 0.3925024 Incl.  13.75794
P 7.43

F

12-2019

P
-0. 31349149
+0. 77023978
+0. 55538615

Sato

Q
-0.92619765
-0. 37703832
+0. 00009872

Jan. 20, mean residual 0”.71.

P
-0. 04050838
+0. 96771742
+0. 24876106

Sato

Q
-0.98146714
+0. 00813214
-0. 19145786

rom 714 observations 2011 Nov. 28-2019 Jan. 4, mean residual 0”.67

Nongravitational parameters Y1 = -2.31 Y2 = +0. 0661.

Comet P/2014 C1 (TOTAS)
Epoch 2019 Apr. 27.0 TT = JDT 2458600. 5

T 2019 Apr. 13.74689 TT Sato

q 1.6845398 (2000. 0) P Q

n 0.18563077 Peri. 24.15186 -0. 97804386 +0. 20816653
a 3.0434727 Node 167.85075 -0. 19800706 -0. 91350512
e 0.4465073 Incl. 2. 68089 -0. 06498777 -0. 34953553
P 5.31

From 49 observations 2014 Feb. 1-May 8, mean residual 0”.54.

Comet P/2017 U3 (PANSTARRS)

Epoch 2019 Apr. 27.0 TT = JDT 2458600.5

T 2019 Apr. 20.96710 TT Sato

q 4.4447464 (2000. 0) P Q

n 0.08992874 Peri. 297.35959 -0. 22488839 -0. 97184006
a 4.9340518 Node 165.12374 +0. 96246491 -0. 23281919
e 0.0991691 Incl. 15.90859 +0. 15194247 +0. 03636087
P 10.96

From 59 observations 2016 Oct. 30-2017 Nov. 22, mean residual 0”.53

Comet C/2016 X1 (Lemmon)
Epoch 2019 Apr. 27.0 TT = JDT 2458600.5

T 2019 Apr. 29.73713 TT

a 7.5642714

z +0.0005813 Peri.
+/-0. 0000028 Node
e 0.9956030 Incl.

From 124 observations 2016 Nov. 26-2019

Comet 186P/Garradd

Epoch 2019 Apr. 27.0 TT = JDT 2458600. 5

T 2019 May 4.96057 TT

a 4.3894636

n 0.08790509 Peri.
a 5.0094884 Node
e 0.1237701 Incl.
P 11.21

F

(2000. 0)
224. 55735
256. 42670
26. 45589

(2000. 0)
283. 79930
327. 06892
28. 40962

P
-0. 44337594
+0. 89508296
+0. 04737368

Sato

Q
-0. 78477496
-0.36211359
-0. 50299305

Jan. 6, mean residual 0”.54.

P
-0. 26416171
-0. 59295487
-0. 76067280

rom 280 observations 1975 May 31-2018 Sept. 7, mean
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Sato

Q
+0. 92915121
-0. 36795846
-0.03584118

residual 0”.64.



Comet P/2012 02 (McNaught)

Epoch 2019 Apr. 27.0 TT = JDT 2458600. 5

T 2019 May 6.03131 TT

a 1.6917077

n 0.14301634 Peri.
a 3.6214203 Node
e 0.5328607 Incl.
P 6.89

(2000. 0)
183. 34564
120. 68264
24. 48556

P
+0. 55508837
-0. 75320958
-0. 35291958

Sato

Q
+0. 75154916
+0. 63597498
-0. 17524177

From 81 observations 2012 May 20-Sept. 21, mean residual 0. 38.

From CHB 2018

Comet C/2018 W1 (Catalina)

Epoch 2019 Apr. 27.0 TT = JDT 2458600. 5

T 2019 May 11.85522 TT

g 1.3601527

n 0.00968971 Peri.
a 21.7902548 Node
e 0.9375798 Incl.
P 101.72

From 158 observations 2018 Nov

Comet 222P/LINEAR

Epoch 2019 June 6.0 TT = JDT 2458640.5

T 2019 June 5.05081 TT

(2000. 0)

251. 24997
233. 58974
83. 27740

a 0.8283602 (2000. 0)

n 0.19968845 Peri. 346.21742
a 2.8989057 Node 6. 81222
e 0.7142507 Incl. 5.09418
P 4.94

F

Comet C/2018 R3 (Lemmon)

Epoch 2019 June 6.0 TT = JDT 2458640.5

T 2019 June 7.25711 TT

a 1.2909604

z +0.0005843 Peri.
+/-0. 0000300 Node
e 0.9992457 Incl.

From 95 observations 2018 Aug. 8-Nov

Comet 209P/LINEAR

Epoch 2019 June 6.0 TT = JDT 2458640.5

T 2019 June 12.80658 TT

g 0.9675041 (2000. 0)

n 0.19341564 Peri. 152.50046

a 2.9612494 Node 62. 77142

e 0.6732784 Incl. 21. 25857

P 5.10

From 2520 observations 2003 Dec. 3-2018

Comet 231P/LINEAR-NEAT

Epoch 2019 June 6.0 TT = JDT 2458640.5

T 2019 June 14.25350 TT

(2000. 0)
112.87172
324. 62591
69. 72834

g 3.0224813 (2000. 0)

n 0.12241825 Peri.  42.75102
a 4.0170318 Node 133.02958
e 0.2475834 Incl.  12.33409
P 8.05

F

16-2019

P
+0. 10158415
+0. 67178865
-0. 73374428

Sato

Q
-0. 59234566
-0. 55171808
-0. 58714034

Jan. 27, mean residual 0”.35

P
+0. 99249744
-0. 10207004
-0. 06730928

P
-0. 13211005
+0. 10145519
+0. 98602930

, mean residual

P
-0. 78848298
-0. 60959071
-0. 08181542

Sato

0
+0. 12181093
+0. 87290330
+0. 47244251

rom 218 observations 2004 Dec. 7-2015 Jan. 27, mean residual 0”. 68

Sato

Q
-0. 82923959
+0. 53366769
-0. 16601357
0”.53.

Sato

Q
+0. 52378722
-0. 59578451
-0. 60884133

Dec. 28, mean residual 0”.46

P
-0. 98583634
+0. 01963492
+0. 16655681

Sato

Q
-0.06118611
-0. 96677845
-0. 24818481

rom 304 observations 1950 Apr. 20-2019 Jan. 9, mean residual 0”. 70.

Nongravitational parameters Al = +11.06, A2 = -0.6038
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Comet P/2000 R2 (LINEAR)
Epoch 2019 June 6.0 TT = JDT 2458640.5

T 2019 June 15.58176 TT Sato

a 1.6250650 (2000. 0) P Q

n 0.15282088 Peri. 176.57127 +0. 91973658 +0. 38651439
a 3.4648218 Node 160. 25516 -0. 36479621 +0. 90605687
e 0.5309816 Incl.  11.69735 -0. 14494260 +0. 17224271
P 6.45

From 54 observations 2000 Sept. 3-Nov. 29, mean residual 0. 64.
From CHB 2018.

Comet 261P/Larson
Epoch 2019 June 6.0 TT = JDT 2458640.5

T 2019 June 18.65011 TT Sato

g 2.0134038 (2000. 0) P Q

n 0.15131039 Peri. 67.10740 +0. 99472049 +0. 02807399
a 3.4878427 Node 291.16706 -0. 06812923 +0. 89996340
e 0.4227366 Incl. 6.07603 +0. 07674343 +0. 43506060
P 6.51

From 496 observations 2005 July 3-2013 Jan. 6, mean residual 0. 68.

Comet P/1999 R028 (LONEOS)
Epoch 2019 July 16.0 TT = JDT 2458680. 5

T 2019 June 30.87941 TT Sato

a 1.1233564 (2000. 0) P Q

n 0.15535464 Peri. 232.07608 +0. 98266715 -0. 16252256
a 3.4270457 Node 137.06810 +0. 18232428 +0. 93427568
e 0.6722085 Incl. 1.52266 -0. 03351295 +0. 31735686
P 6.34

From 109 observations 1999 Sept. 7-Nov. 13, mean residual 0”.73.

From CHB 2018

Comet 31P/Schwassmann-Wachmann
Epoch 2019 July 16.0 TT = JDT 2458680.5

T 2019 July 6.12942 TT Sato

g 3.4253862 (2000. 0) P Q

n 0.11272796 Peri. 18. 35269 -0. 67422988 -0. 73496794
a 4.2440611 Node 114.11191 +0. 66726375 -0. 64823529
e 0.1928989 Incl. 4. 54711 +0. 31650143 -0. 19903050
P 8.74

From 731 observations 1994 Mar. 30-2018 Dec. 12, mean residual 0”.76

Nongravitational parameters Y1 = +0.14, Y2 = -0.0157

Comet C/2018 X2 (Fitzsimmons)
Epoch 2019 July 16.0 TT = JDT 2458680.5

T 2019 July 8.50269 TT Sato

a 2.1267767 (2000. 0) P Q

z +0.0070879 Peri. 162.00407 -0. 80511041 -0. 57901971
+/-0. 0008275 Node  340. 84091 +0. 48458093 -0. 51712047
e 0.9849256 Incl.  23.06590 +0. 34202126 -0. 63033531

From 88 observations 2018 Dec. 8-24, mean residual 0”.50.

Comet C/2018 A6 (Gibbs)

Epoch 2019 July 16.0 TT = JDT 2458680. 5

T 2019 July 14.26417 1T

g 3.0177815 (2000. 0)

n 0.01637514 Peri. 264.52695
a 15.3583996 Node  340. 38605
e 0.8035094 Incl.  76.95479
P 60.19

F

P
-0. 16526773
+0. 22093121
-0. 96118467
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Sato

Q
+0. 93045469
-0. 28822338
-0. 22623298

rom 208 observations 2018 Jan. 15-2019 Jan. 20, mean residual 0”.47.



Comet P/2007 T4 (Gibbs)
Epoch 2019 July 16.0 TT = JDT 2458680. 5

T 2019 July 23.65264 TT

g 2.0050243 (2000. 0) P

n 0.08193580 Peri. 42.42394 +0. 21727170

a 5.2499310 Node 37.05887 +0. 75131903

e 0.6180856 Incl.  23.85877 +0. 62314743

P 12.03

From 64 observations 2007 Oct. 12-2008 Apr. 25, mean residual 0”.70.

Cocmet 200P/Larsen
Epoch 2019 July 16.0 TT = JDT 2458680.5

T 2019 July 28.49002 TT

q 3.2972244 (2000. 0) P

n 0.08993064 Peri. 133.97692 +0. 97520736

a 4.9339823 Node 234.80221 +0. 08846377

e 0.3317316 Incl. 12.10563 +0. 20284171

P 10.96

From 540 observations 1997 Nov. 3-2018 Aug. 12, mean residual 0”.62

Comet P/2006 F4 (Spacewatch)
Epoch 2019 July 16.0 TT = JDT 2458680.5

T 2019 Aug. 3.06623 TT

q 2.3338882 (2000. 0) P

n 0.14885388 Peri. 31.16914 -0. 81797061
a 3.5261107 Node 184.03305 -0. 56203511
e 0.3381126 Incl.  12.38922 -0. 12264014
P 6.62

From 46 observations 2006 Mar. 26-May 31, mean residual
From CHB 2018.

Comet 264P/Larsen
Epoch 2019 July 16.0 TT = JDT 2458680.5

T 2019 Aug. 4.96895 TT

g 2.4384566 (2000. 0) P

n 0.12827456 Peri. 346.63329 -0. 87236840

a 3.8938183 Node 220.90284 -0. 40027529

e 0.3737621 Incl.  25.15059 -0. 28062975

P 7.68

From 99 observations 2004 Apr. 22-2012 July 18, mean residual 0. 64.

Comet 163P/NEAT
Epoch 2019 Aug. 25.0 TT = JDT 2458720.5

T 2019 Aug. 5.23510 TT

g 2.0666232 (2000. 0) P

n 0.13458078 Peri. 349.69926 -0. 03553740

a 3.7712097 Node 102.09178 +0. 93183870

e 0.4519999 Incl. 12.70772 +0. 36112842

P 7.32

From 329 observations 1990 Oct. 24-2012 Jan. 20, mean residual 0”. 67

Comet 168P/Hergenrother
Epoch 2019 Aug. 25.0 TT = JDT 2458720.5

T 2019 Aug. 5.57650 TT

g 1.3588544 (2000. 0 P

n 0.14545200 Peri. 14. 99444 +0. 98193453

a 3.5808785 Node  355.46893 +0. 11208524

e 0.6205249 Incl. 21.61035 +0. 15245153

P 6.78

From 3072 observations 2005 July 4-2013 Feb. 8, mean residual 0”.77

Nongravitational parameters Al = +3.66, A2 = +1.1336
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Sato

Q
-0. 94518569
+0. 00251523
+0. 32652363

Sato

Q
-0. 14000808
+0. 95649115
+0. 25597348

Sato

Q
+0. 57506206
-0. 80448322
-0. 14869559

0”. 68.

Sato

Q
+0. 40191243
-0.91406192
+0. 05438018

Sato

Q
-0. 97594586
-0.11013534
+0. 18814856

Sato

0
-0. 18697073
+0. 69861590
+0. 69063577



Comet P/2012 K3 (Gibbs)

Epoch 2019 Aug. 25.0 TT = JDT 2458720.5

T 2019 Aug. 17.42496 TT

a 2.0891020

n 0.14280036 Peri.
a 3.6250710 Node
e 0.4237073 Incl.
P 6.90

F

rom 136 observations 2012 May 21-Sept.

Comet 25D/Neujmin

Epoch 2019 Aug. 25.0 TT = JDT 2458720.5

(2000. 0)
172. 11364
125. 80992
13. 19403

P
+0. 47123048
-0. 82117568
-0. 32188871

Sato

Q
+0. 86236836
+0. 50554783
-0.02724335

9, mean residual 0”.56

T 2019 Aug. 18.21547 TT Sato

q 1.2909413 (2000. 0) P Q

n 0.18149772 Peri. 215.22784 -0. 95318329 -0. 29332575
a 3.0895028 Node 307.54779 +0. 29433805 -0. 84424803
e 0.5821524 Incl. 5.31888 +0. 06933061 -0. 44855910
P 5.43

From 56 observations 1916 Mar. 4-1927 Feb. 10, mean residual 1”.69

Comet C/2018 W2 (Africano)
Epoch 2019 Aug. 25.0 TT = JDT 2458720.5

T 2019 Sept. 5.77426 TT Sato

a 1.4540716 (2000. 0) P Q

z -0.0001894 Peri. 158.00613 +0. 92132606 +0. 38771875
+/-0. 0001255 Node 181.84939 +0. 04813344 -0. 04010902
e 1.0002754 Incl. 116.61685 +0. 38579976 -0. 92090468

From 100 observations 2018 Nov. 27-2019 Jan. 14, mean residual 0”.50.

Comet C/2018 KJ3 (Lemmon)
Epoch 2019 Aug. 25.0 TT = JDT 2458720.5

T 2019 Sept. 9.52139 TT Sato

g 3.6283385 (2000. 0) P Q

z +0.0012289 Peri. 217.62988 -0. 42218933 -0. 59321567
+/-0. 0000189 Node 91. 59480 -0. 57114672 +0. 76126201
e 0.9955413 Incl. 136.70753 -0. 70395141 -0. 26186889

From 156 observations 2018 May 17-Oct. 8, mean residual 07.43.

Comet 260P/McNaught
Epoch 2019 Aug. 25.0 TT = JDT 2458720.5

T 2019 Sept. 9.95940 TT Sato

g 1.4167218 (2000. 0 P Q

n 0.14302584 Peri. 18. 38922 +0. 98887885 -0. 14077463
a 3.6212600 Node  349. 35555 +0. 08129162 +0. 78172769
e 0.6087766 Incl. 15. 05224 +0. 12454035 +0. 60752311
P 6.89

From 3333 observations 2005 May 20-2013 Mar. 4, mean residual 0. 47.

Comet P/2008 Y1 (Boattini)

Epoch 2019 Aug. 25.0 TT = JDT 2458720.5

T 2019 Sept. 10.64727 TT Sato

g 1.2678134 (2000. 0 P Q

n 0.09354592 Peri. 162.80752 +0. 46373943 -0. 8727713717
a 4.8060265 Node 259. 33646 +0. 79354713 +0. 48564624
e 0.7362034 Incl. 8. 91860 +0. 39399073 +0. 04912916
P 10.54

From 160 observations 2008 Dec. 22-2009 Apr. 13, mean residual 0”.63

Comet P/2010 U2 (Hill)
Epoch 2019 Oct. 4.0 TT = JDT 2458760.5

T 2019 Sept. 15.24748 TT Sato

q 2.5676536 (2000. 0) P Q

n 0.11103801 Peri. 44.32861 +0. 74847948 -0. 66299406
a 4.2870144 Node 357.08073 +0. 49897836 +0. 57768053
e 0.4010625 Incl.  16.82668 +0. 43680552 +0. 47615553
P 8.88

From 271 observations 2010 Oct. 1-2011 Mar. 7, mean residual 0. 62
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Comet P/2000 S4 (LINEAR-Spacewatch)
Epoch 2019 Oct. 4.0 TT = JDT 2458760. 5
T 2019 Sept. 21.18299 TT

a 2.2653969 (2000. 0)

n 0.05201524 Peri. 173.08328
a 7.1074800 Node 173. 80266
e 0.6812658 Incl.  28.37769
P 18.95

From 35 observations 2000 Sept. 1-Nov. 21,

From CHB 2018

Comet P/2005 GF8 = 2018 X1 (LONEOS)
Epoch 2019 Oct. 4.0 TT = JDT 2458760.5
T 2019 Sept. 29.17223 TT

P
+0. 97548256
-0. 21773558
-0. 03201559

g 2.8309540 (2000. 0 P

n 0.06943164 Peri. 285.38996 -0. 49565750
a 58627013 Node 314.88717 -0. 78865696
e 0.5171246 Incl. 1.19230 -0. 36379093
P 14.20

From 219 observations 2005 Apr. 2-2018 Dec.

Comet 175P/Hergenrother
Epoch 2019 Oct. 4.0 TT = JDT 2458760.5

T 2019 Sept. 30.78929 TT Sato

g 1.9463076 (2000. 0) P Q

n 0.15534763 Peri. 56. 19157 -0. 99609598 -0.00219216

a 3.4271488 Node 123.53348 -0. 02822203 -0. 93931888

e 0.4320913 Incl. 6. 07731 +0. 08364402 -0. 34303823

P 6.34

From 799 observations 2000 Jan. 4-2019 Jan. 11, mean residual 0”.62.
Nongravitational parameters Al = +0.68, A2 = +0.0109

Comet P/2014 U2 (Kowalski)

Epoch 2019 Oct. 4.0 TT = JDT 2458760. 5

T 2019 Oct. 11.52518 TT Sato

g 1.1163376 (2000. 0) P Q

n 0.19935098 Peri. 37.64574 +0. 84867231 -0. 52876568

a 2.9021763 Node 354.23306 +0. 44925770 +0. 73335052

e 0.6153447 Incl. 7.28103 +0. 27914662 +0. 42732174

P 4.94

From 160 observations 2014 Oct. 18-2015 Jan. 18, mean residual 0”.59

Comet P/2009 SK280 (Spacewatch-Hill)
Epoch 2019 Oct. 4.0 TT = JDT 2458760. 5
T 2019 Oct. 23.96850 TT

a 4.2087510 (2000. 0)

n 0.09426334 Peri. 327.96216
a 4.7816102 Node 36. 41850
e 0.1198047 Incl.  16.79881
P 10.46

From 88 observations 2009 Sept. 17-2011
From CHB 2018.

Comet P/2006 S1 (Christensen)
Epoch 2019 Nov. 13.0 TT = JDT 2458800.5
T 2019 Oct. 25.49862 TT

a 1.4191975 (2000. 0)

n 0.14781888 Peri. 133.62467
a 3.5425511 Node 207. 88738
e 0.5993855 Incl.  12.32367
P 6.67

From 304 observations 2006 Aug. 23-Dec.
From CHB 2018

P
+0. 98363892
+0. 14777834
-0.10303414

Sato

Q
+0. 21401228
+0. 97242629
-0. 09265985

mean residual 0. 70.

Sato

Q
+0. 86839294
-0. 45712637
-0. 19216968

6, mean residual 0. 61.

Sato

Q
-0. 05490617
+0. 79064032
+0. 60981407

Dec. 23, mean residual 07.52.

P
+0. 94058859
-0. 33886844
+0. 02147763

Sato

Q
+0. 32454117
+0. 91581371
+0. 23655504

16, mean residual 0”. 60
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Comet 76P/West-Kohoutek-Ikemura

Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Oct. 26.13976 TT

a 1.6048040

n 0.15213560 Peri.
a 3.4752188 Node
e 0.5382150 Incl.
P 6.48

F

rom 611 observations 1993 July 20-2013 Mar. 1,
Nongravitational parameters Al = -0.37, A2 = -0.1763.

From CHB 2017.
Comet 68P/Klemola

Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Nov. 9.03916 TT

(2000. 0)
0.02187
84.12513
30. 45704

P
+0. 10202885
+0. 91261714
+0. 39587885

Sato

Q
-0. 85752104
-0.12102723
+0. 50001007

mean residual 0”.77

Sato

g 1.7938519 (2000. 0) P Q

n 0.08952461 Peri. 153.05842 +0. 85007539 +0. 52640187
a 4.9488897 Node 175.08233 -0.51124634 +0. 83232207
e 0.6375244 Incl. 11.11085 -0. 12648720 +0. 17361177
P 11.01

From 515 observations 1976 Aug. 10-2010 Jan. 15, mean residual 0”.72

Nongravitational parameters Al = -0.01, A2 = -0.0065.

Comet C/2018 N2 (ASASSN)
Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Nov. 10.94661 TT Sato

aq 3.1245484 (2000. 0) P Q

z -0.0000907 Peri.  24.39636 +0. 78558152 -0. 45745339
+/-0. 0000093 Node 25. 25923 +0. 27011321 -0. 35227994
e 1.0002834 Incl.  77.53196 +0. 55668710 +0. 81647733

From 177 observations 2018 July 10-2019 Jan. 6, mean residual 0”.54.

Comet P/2003 F2 (NEAT)
Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Nov. 11.96964 TT Sato

g 2.9699870 (2000. 0 P Q

n 0.05969567 Peri. 191.82456 -0. 98184006 +0. 18968374
a 6.4839676 Node 359.09124 -0. 15349837 -0. 80419639
e 0.5419491 Incl. 11.60601 -0. 11148252 -0. 56328345
P 16.51

From 74 observations 2003 Mar. 27-May 28, mean residual 0. 64.

From CHB 2018.

Comet 155P/Shoemaker

Epoch 2019 Nov. 13.0 TT = JDT 2458800.5

T 2019 Nov. 15.19736 TT Sato

qg 1.8018468 (2000. 0 P Q

n 0.05825667 Peri. 14.66660 -0. 37084873 -0. 92209354
a 6.5903066 Node 97.19787 +0. 84044693 -0. 38385711
e 0.7265914 Incl. 6. 39592 +0. 39512045 -0. 04896151
P 16.92

From 882 observations 1986 Jan. 10-2003 May 23, mean residual 0”.69

Comet 215P/NEAT

Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Nov. 18.00888 TT

g 3.6047289 (2000. 0)

n 0.10939016 Peri. 262.02381
a 4.3299598 Node 56. 69229
e 0.1674914 Incl. 10. 58134
P 9.01

From 287 observations 1994 Oct.

10-2018

P
+0. 73737551
-0. 52452393
-0. 42561954

Sato

Q
+0. 65781861
+0. 70076600
+0. 27604654

June 20, mean residual 0”.65
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Comet 294P/LINEAR

Epoch 2019 Nov.

13.0 TT = JDT 2458800. 5

T 2019 Nov. 29.72334 TT

g 1.3005085 (2000. 0)

n 0.17180975 Peri. 235.53096
a 3.2045780 Node 312.59856
e 0.5941717 Incl. 18. 21498
P 5.74

From 211 observations 2008 Jan

Comet P/2013 T2 (Schwartz)

Epoch 2019 Nov.

T 2019 Nov. 30.52533 TT
a 1.7403342

n 0.15130456 Peri.
a 3.4879322 Node
e 0.5010413 Incl.
P 6.51

From 118 observations 2013 Sept.

From CHB 2018

Comet 160P/LINEAR

Epoch 2019 Nov.

T 2019 Dec. 2.33658 TT

g 1.7873755 (2000. 0

n 0.13455760 Peri. 12. 64846

a 3.7716429 Node 333.36862

e 0.5261016 Incl. 15. 61526

P 7.32

From 661 observations 1996 Sept. 8-2012

13.0 TT = JDT 2458800. 5

(2000. 0)

345. 44678
0. 82322
9. 45589

13.0 TT = JDT 2458800. 5

Comet C/2018 F4 (PANSTARRS)

Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2019 Dec. 4.09465 TT

q 3.4398355

z -0.0004316 Peri.
+/-0. 0000063 Node
e 1.0014845 Incl.

From 184 observations 2018 Mar.

(2000. 0)
263. 21250
26. 50745
78. 09832

Comet P/2006 H1 (McNaught)

Epoch 2019 Nov.

T 2019 Dec. 7.45661 TT
a 2.4226573

n 0.07100440 Peri.
a 5.7758053 Node
e 0.5805507 Incl.
P 13.88

From 213 observations 2006 Apr. 29-Nov.

From CHB 2018

Comet 289P/Blanpain

Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

13.0 TT = JDT 2458800. 5

(2000. 0)

309. 27580

359. 89751
12. 80357

T 2019 Dec. 20.98729 TT

a 0.9588892 (2000. 0)

n 0.18531825 Peri. 9. 84352
a 3.0468934 Node 68. 92413
e 0.6852895 Incl. 5.89758
P 5.32

F

13-2014

14-Dec.

17-2019

P
-0. 95954059
-0.00157883
-0. 28156593

Sato

Q
+0. 16228763
-0. 82027977
-0. 54845586

July 3, mean residual 0”.53

P
+0. 97137592
-0. 19820809
-0. 13092886

Sato

0
+0. 23753577
+0. 81594645
+0. 52707508

11, mean residual 0”.53.

P
+0. 96674512
-0. 25176730
-0. 04491215

Sato

Q
+0. 22548954
+0. 75628509
+0. 61415579

Dec. 12, mean residual 0”. 66

P
-0. 01436350
+0. 16996489
-0. 98534544

Sato

Q
+0. 89948295
+0. 43260492
+0. 06150932

Jan. 3, mean residual 0”.52

P
+0. 63170270
-0. 62536978
-0. 45810953

Sato

Q
+0. 77521065
+0. 50929823
+0. 37371616

26, mean residual 0”.58.

P
+0. 19563253
+0. 89262209
+0. 40614495

- 144 -

Sato

0
-0. 97597925
+0. 13672400
+0. 16962029

rom 294 observations 2003 Oct. 25-2013 July 9, mean residual 0”.74.
Nongravitational parameters Al = +0.08, A2 = -0.0014.



Comet P/2006 R1 (Siding Spring)

Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2019 Dec. 22.44954 TT Sato

g 1.6632699 (2000. 0) P Q

n 0.07392845 Peri. 249.29566 +0. 82684704 -0. 52021756
a 5.6224852 Node 218.83558 -0. 29822133 -0. 72777848
e 0.7041753 Incl. 160.06868 -0. 47685220 -0. 44689168
P 13.33

From 52 observations 2006 Sept. 1-26, mean residual 0. 47

Minor Planet (6478) Gault

Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2020 Jan. 2.79818 TT Sato

g 1.8589098 (2000. 0) P Q

n 0.28152833 Peri.  83.24431 -0. 06070510 +0. 99786683
a 2.3056213 Node 183.55150 -0. 99806957 -0. 06099841
e 0.1937489 Incl.  22.80945 -0.01311552 +0. 02325920
P 3.50

From 1278 observations 1988 May 12-2019 Jan. 18, mean residual 0. 43.

Comet 101P/Chernykh

Epoch 2020 Feb. 1.0 TT = JDT 2458880.5

T 2020 Jan. 16.51612 TT Sato

g 2.3459484 (2000. 0 P Q

n 0.07055531 Peri. 277.87402 +0. 82624230 -0. 55773022
a 5.8002883 Node 116.05797 +0. 54529960 +0. 75665043
e 0.5955462 Incl. 5. 05301 +0. 14132234 +0. 34119955
P 13.97

From 515 observations 2005 July 10-2007 Feb. 13, mean residual 0”. 64.

Nongravitational parameters A1 = +11.27, A2 = +5.1786

Comet C/2017 T2 (PANSTARRS)
Epoch 2020 Apr. 21.0 TT = JDT 2458960. 5

T 2020 May 4.96594 TT Sato

g 1.6151615 (2000. 0) P Q

z +0.0002299 Peri.  92.99384 -0. 50994557 -0. 40635984
+/-0. 0000033 Node 64. 37756 -0. 16277456 -0. 81987736
e 0.9996287 Incl.  57.23117 +0. 84466559 -0. 40332716

From 412 observations 2017 Sept. 15-2019 Jan

Comet 246P/NEAT

Epoch 2021 Mar. 7.0 TT = JDT 2459280.5

10, mean residual 0”.40

T 2021 Feb. 22.81669 TT Sato

q 2.8639227 (2000. 0) P 0

n 0.12245324 Peri. 176.29994 -0. 25557269 +0. 92828714
a 4.0162665 Node 78. 74742 -0. 89393233 -0. 12049381
e 0.2869192 Incl. 15. 98680 -0. 36819503 -0.35180139
P 8.05

From 2858 observations 2003 Jan. 24-2016 Mar. 6, mean residual 0”.58.

Comet C/2018 U1 (Lemmon)
Epoch 2021 Nov. 2.0 TT = JDT 2459520.5

T 2021 Nov. 3.79529 TT Sato

a 4.9896741 (2000. 0) P Q

z +0.0000323 Peri. 180.52447 -0. 25396211 -0. 30163919
+/-0. 0000780 Node 75. 45204 -0. 88390889 +0. 45813616
e 0.9998386 Incl. 108. 30163 -0. 39269367 -0. 83613699

From 163 observations 2018 Oct. 27-2019 Jan. 3, mean residual 0”.37

Comet C/2017 K2 (PANSTARRS)
Epoch 2022 Dec. 7.0 TT = JDT 2459920.5

T 2022 Dec. 19.66511 TT Sato
a 1.7969644 (2000. 0) P Q
z -0.0004774 Peri. 236.19641 +0. 01818348 +0. 04923201

+/-0. 0000031 Node 88. 23541 -0. 18096130 +0. 98245377
e 1.0008578 Incl. 87.56306 -0. 98332211 -0. 17989110
From 1043 observations 2013 May 12-2019 Jan. 6, mean residual 0”.54
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Comet C/2018 R5 (Lemmon)
Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2019 Jan. 9.99398 TT Sato

q 3.6212242 (2000. 0) P Q

n 0.00901629 Peri. 178.01466 +0. 98874818 -0. 00236551
a 22.8621691 Node 171.14189 -0. 14711344 +0. 16579597
e 0.8416063 Incl. 103. 75665 -0. 02710492 -0. 98615724
P 109. 31

From 159 observations 2018 July 5-Nov. 13, mean residual 0”.49

Comet P/2006 W1 (Gibbs)

Epoch 2020 Mar.

12.0 TT = JDT 2458920.5

T 2020 Mar. 31.77111 TT Sato

g 1.6993566 (2000. 0) P Q

n 0.07049605 Peri. 232.38153 +0. 88976687 -0.43170762

a b5.8035385 Node 152.25973 +0. 44936146 +0. 88543339

e 0.7071861 Incl. 18. 55703 -0. 07993241 +0. 17215181

P 13.98

From 105 observations 2006 Nov. 16-2007 Feb. 17, mean residual 0”. 68

Comet P/2004 WR9 (LINEAR)
Epoch 2020 Apr. 21.0 TT = JDT 2458960. 5

T 2020 Apr. 1.65197 TT Sato

g 1.9502586 (2000. 0) P Q

n 0.06460962 Peri. 71.99918 -0. 11841690 -0. 99230531

a 6.1508896 Node 24. 88699 +0. 87542915 -0. 12151745

e 0.6829306 Incl. 4.92935 +0. 46861630 -0.02374182

P 15.25

From 139 observations 2004 Dec. 15-2005 Mar. 30, mean residual 0”.57

Comet P/2005 T2 (Christensen)

Epoch 2020 Apr. 21.0 TT = JDT 2458960. 5

T 2020 Apr. 8.53554 TT

Sato

q 2.2442578 (2000. 0) P Q

n 0.13060767 Peri.  58.79992 +0. 74542894 +0. 65126025
a 3.8473077 Node  260. 15921 -0. 65008849 +0. 66313147
e 0.4166680 Incl. 8.29293 -0. 14737926 +0. 36894002
P 7.55

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

Comet 124P/Mrkos
Epoch 2020 Apr. 21.0 TT = JDT 2458960.5

T 2020 Apr. 26.88955 TT Sato

g 1.6475222 (2000. 0 P Q

n 0.16307524 Peri. 183.85533 -0. 99734508 +0. 07274162

a 3.3180075 Node 0.37085 -0. 04453582 -0. 57254594

e 0.5034604 Incl.  31.51280 -0. 05761380 -0. 81663933

P 6.04

From 1927 observations 1991 Mar. 15-2014 July 13, mean residual 0”.55.

Comet P/2012 SB6 (Lemmon)
Epoch 2020 May 31.0 TT = JDT 2459000. 5

T 2020 June 19.41307 TT Sato

g 2.2768248 (2000. 0 P Q

n 0.13174176 Peri. 14.39214 +0. 92384083 -0. 38181827

a 3.8251964 Node 8. 20981 +0. 32977495 +0. 75801799

e 0.4047822 Incl. 10. 92868 +0. 19433633 +0. 52879441

P 7.48

From 184 observations 2012 Sept. 14-2013 Feb. 6, mean residual 0”.59
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Comet P/2003 L1 (Scotti)
Epoch 2020 July 10.0 TT = JDT 2459040.5
T 2020 July 11.46753 1T

g 5.0165608 (2000. 0)

n 0.05666188 Peri. 355.00091 -0.
a 6.7133931 Node 226.05959 -0.
e 0.2527533 Incl. 9. 02191 -0.
P 17.39

From 69 observations 2002 Apr. 5-2003 June

Comet P/2007 R2 (Gibbs)
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5

T 2020 Sept. 15.61762 TT

g 1.6371748 (2000. 0)

n 0.14591963 Peri. 352.35024 +0.
a 3.5732240 Node 11. 48450 +0.
e 0.5418214 Incl. 1.21287 +0.
P 6.75

From 161 observations 2007 Sept. 10-Dec. 1,

Comet P/2007 VQ11 (Catalina)
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5

T 2020 Sept. 18.07816 TT

g 2.6953448 (2000. 0)

n 0.07796326 Peri. 277.67753 +0.
a b5.4267863 Node 163.81547 +0.
e 0.5033258 Incl. 12. 32007 +0.
P 12.64

From 71 observations 2007 Nov. 3-2008 Mar.

Comet P/2005 Y2 (McNaught)
Epoch 2020 Nov. 7.0 TT = JDT 2459160.5
T 2020 Oct. 20.83639 TT

g 3.3808651 (2000. 0)

n 0.06112710 Peri. 194.04843 +0.
a 6.3823438 Node 94.51305 -0.
e 0.4702784 Incl. 19. 09660 -0.
P 16.12

From 153 observations 2003 May 30-2009 Dec.

Comet P/2009 WX51 (Catalina)
Epoch 2020 Nov. 7.0 TT = JDT 2459160. 5

T 2020 Nov. 16.41099 TT

g 0.7999980 (2000. 0)

n 0.18235015 Peri. 118.06449 -0.
a 3.0798670 Node 31. 68598 +0.
e 0.7402492 Incl. 9. 59526 +0.
P 5. 41

From 113 observations 2009 Nov. 22-2010 Apr.

Comet P/2007 Q2 (Gilmore)
Epoch 2020 Dec. 17.0 TT = JDT 2459200.5

T 2020 Nov. 27.39010 TT

g 1.8646519 (2000. 0

n 0.07329010 Peri. 162.77510 +0.
a 5.6550857 Node 172.16005 -0.
e 0.6702699 Incl. 10. 20270 -0.
P 13.45

From 145 observations 2007 Aug. 22-Oct

P
15324017
59790405
27411674

Sato

Q
+0. 64798114
-0. 74608921
-0. 15320357

20, mean residual 07.43.

P
99775516
06250778
02402932

Sato

Q
-0. 06683465
+0. 90688343
+0. 41604757

mean residual 0”.71.

P
14156877
97139211
19067160

Sato

Q
-0. 98814025
+0. 12709510
+0. 08617235

27, mean residual 0”.71.

P
30500496
83913164
45036659

Sato

Q
+0. 89476247
+0. 41444584
-0. 16623710

11, mean residual 0”.69.

P
85735516
39405074
33115879

P
90646760
40529405
11854627
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Sato

Q
-0.50722412
-0. 75622487
-0. 41333720

17, mean residual 0”.45

Sato

0
+0. 42158355
+0. 88465268
+0. 19914053

15, mean residual 0”.51.



Comet P/2010 B2 (WISE)
Epoch 2020 Dec. 17.0 TT = JDT 2459200.5

T 2020 Dec. 4.56169 TT

g 1.6175044 (2000. 0) P

n 0.17971596 Peri. 155.91882 -0.91883279

a 3.1098895 Node 0.84785 +0. 33219122

e 0.4798836 Incl. 8. 93065 +0. 21306173

P 5.48

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

Comet P/2013 TL117 (Lemmon)
Epoch 2020 Dec. 17.0 TT = JDT 2459200.5

T 2020 Dec. 24.29944 TT

q 1.1218996 (2000. 0) P

n 0.14367931 Peri. 112.24928 -0. 43077628

a 3.6102717 Node 3.31282 +0. 75647441

e 0.6892479 Incl. 9.36448 +0. 49211610

P 6.86

From 327 observations 2013 Oct. 4-2014 Jan. 29, mean residual 07.42.

Comet P/2009 Q4 (Boattini)
Epoch 2020 Dec. 17.0 TT = JDT 2459200.5

T 2020 Dec. 26.96535 TT

g 1.3056743 (2000. 0 P

n 0.17814219 Peri. 320.23609 +0. 03078325

a 3.1281784 Node 127.46360 +0. 95878075

e 0.5826087 Incl. 11.01546 +0. 28247454

P 5.53

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

Remarks.

Sato

Q
-0. 39464038
-0. 77654998
-0.49115078

0”. 48.

Sato

Q
-0. 90240976
-0. 36675467
-0. 22615841

Sato

Q
-0. 98795280
-0. 01369508
+0. 15414832

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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