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Comet 29P/Schwassmann-Wachmann

%poch = 2023 June 25.0 1T
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= 2019 Apr. 25.70480 TT
Peri. = 51.36733 e = 0.0445653
Node = 312.40084 2000.0 a = 6.0494221 AU
Incl. = 9.36233 n= 0.06624197
q = 5.7798278 AU P= 1488 years

RhA.(ZOOO) Decl.

.31 +29
.09 +29
.46 +29
.15 +29
.15 +28

.19 +28
.12 +28
.90 +28
.28 +21
JTT +21

.23 +21
.56 +27
.63 +26
.32 +26
.53 +26

.13 +26
.03 +25
.14 +25
.36 +25
.61 +24

.81 +24
.86 +23
.69 +23
.21 +23
.34 +22

.99 +22
.06 +21
.45 +21
.08 +21
.83 +20

.62 +20
.35 +20
.95 +20
.39 +20
.68 +20

.89 +20
.15 420
.69 +20
T +21
13 +21

.91 +21
.61 +21
11 +21
.59 +21
.18 +21

.91 +21
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Delta

. 088
. 128
197
. 293
412

550
101
860
023
186

344
494
634
159
869

962
035
088
121
132

122
090
038
965
874

165
641
903
355
200

041
883
. 130
987
. 459

. 352
. 269
. 214
.190
197

. 236
. 305
. 400
.018
. 655

. 805
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. 149
. 152
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. 163
. 166
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174

71
.180
. 182
.185
. 188
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Daily motion
m ,
-0.54 -0.4
-0.49 -0.7
-0.42 -1.0
-0.31 -1.2
-0.19 -1.3
-0.07 -1.4
+0.06 -1.4
+0.19 -1.4
+0.30 -1.4
+0.40 -1.4
+0.50 -1.5
+0.58 -1.5
+0.64 -1.6
+0.70 -1.6
+0.74 -1.7
+0.78 -1.9
+0.80 -2.0
+0.82 -2.1
+0.82 -2.2
+0.82 -2.3
+0.81 -2.4
+0.79 -2.5
+0.77 -2.5
+0.73 -2.5
+0.69 -2.4
+0.63 -2.3
+0.57 -2.2
+0.50 -2.0
+0.42 -1.7
+0.32 -1.4
+0.22 -1.1
+0.11  -0.7
0.00 -0.3
-0.12 +0.1
-0.23 +0.5
-0.33 +0.7
-0.42 +0.9
-0.48 +1.0
-0.50 +1.0
-0.50 +0.8
-0.46 +0.6
-0.39 +0.3
-0. 30 0.0
-0.19 -0.3
-0.08 -0.6
+0.04 -0.9

m1

172.

160.
149.
139.
128.
118.

108.
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Daily

m
+0.10
+0. 20
+0. 30
+0. 39
+0. 46

+0. 53
+0. 58
+0. 63
+0. 66
+0. 69

+0. 71
+0. 72
+0. 72
+0. 71
+0. 69

+0. 67
+0. 64
+0. 60
+0. 55
+0. 49

+0. 42
+0. 35
+0. 26
+0.17
+0. 07

0.4667779
6.3141775 AU
0.06211963
15. 87 years

motion

+4.6
+5.
+5.
+5.
+5.

+5.
+5.
+5.
+5.
+4.

+4.
+4.
+3.
+3.
+3.

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

+0.

Comet 378P/McNaught

Epoch = 2023 June 25.0 1T
T = 2020 Oct. 14.88453 TT
Peri. = 193.54102

Node = 93.98226 2000.0
Incl. = 19.08273

q = 3.3668590 AU

ml = 9.0+ 5 log(Delta) + 10.0 log(r (t-900))
RhA.(ZOOO) Decl. Delta r

m o s

01 53.30 06 58.1 5.401 5.627
01 54.74 -06 10.0 5.590 5.662
01 57.22 -05 18.6 5.780 5.696
02 00.62 -04 24.9 5.965 5.731
02 04.84 -03 30.1 6.144 5.765
02 09.78 -02 34.9 6.312 5.800
02 15.33 01 40.2 6.466 5.834
02 21.37 +00 46.7 6.605 5.868
02 27.82 +00 05.1 6.727 5.902
02 34.57 +00 54.6 6.829 5.936
02 41.55 +01 41.4 6.912 5.969
02 48.66 +02 25.0 6.973 6.003
02 55.82 +03 05.2 7.013 6.036
03 02.96 +03 41.7 7.032 6.069
03 09.99 +04 14.2 7.030 6.102
03 16.83 +04 42.4 7.007 6.135
03 23.40 +05 06.4 6.964 6.168
03 29.62 +05 25.8 6.903 6. 201
03 35.38 +05 40.7 6.826 6.233
03 40.62 +05 51.0 6.733 6.265
03 45.23 +05 56.7 6.628 6.298
03 49.12 +05 58.0 6.514 6.329
03 52.21 +05 55.1 6.392 6. 361
03 54.39 +05 48.2 6.268 6.393
03 55.61 +05 37.7 6.145 6.424
03 55.81 +05 24.3 6.027 6.456
03 54.97 +05 08.5 5.919 6.487
03 53.11 +04 51.3 5.825 6.518
03 50.30 +04 33.7 5.751 6.549
03 46.68 +04 17.0 5.700 6.579
03 42.42 +04 02.2 5.676 6.610
03 37.77 +03 50.6 5.681 6.640
03 33.00 +03 43.3 5.717 6.670
03 28.39 +03 41.1 5.784 6.700
03 24.19 +03 44.4 5.880 6.730
03 20.64 +03 53.3 6.003 6.759
03 17.91 +04 07.7 6.149 6.789
03 16.10 +04 27.2 6.313 6.818
03 15.27 +04 51.2 6.491 6.847
03 15.42 +05 18.8 6.678 6.876
03 16.53 +05 49.3 6.869 6.905
03 18.54 +06 22.0 7.059 6.933
03 21.37 +06 56.1 7.244 6.962
03 24.92 +07 30.9 7.420 6.990
03 29.11 +08 05.7 7.584 7.018
03 33.84 +08 40.1 7.733 7.046
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Comet
Epoch
T

Peri.

Node

Incl.

a

ml =

RhA.(ZOOO) Decl.

m
00 16.
00 22.
00 29.
00 36.
00 44.

.50 -07
.39 -05
.54 -04
.88 -03
.32 02

.19 -01
.23 +00
.56 +00
.10 +01
.58 +02

.12 +02
.22 +03
.19 +04
.12 +04
.90 +04

.20 +04
.49 +05
.66 +05
.56 +04
.11 +04

.24 +04
.94 +04
.30 +03
.49 +03
.19 +03

.58 +02
.21 +02
.30 +02
.08 +02
.89 +02

.96 +03
.38 +03
.18 +03
.32 +04
.10 +05

.22 +06
.14 +06
.16 +07
.33 +08
.15 +09

.52 +10

246P/NEAT

= 2023 June 25.0 1T
= 2021 Feb. 28.70415 TT
= 1178. 73107

= 71.215713  2000.0

= 16.13710

2.8698187 AU

S O D

5,0 + 5 log(Delta) + 15.0 log(r)

67 -13
62 -12
42 -11
91 -09
98 -08
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Delta

. 386
. 550
106
851
983

100
. 201
. 284
. 349
. 395

. 422
. 429
417
. 387
. 339

274
194
099
991
873

141
616
483
351
226

110
010
929
871
841

841
812
933
023
138

274
426
990
161
933

103
. 268
. 423
. 566
. 694

. 806

Gl IGO0 AARRR ARLWL WWWAR ARRRE ARGICICT CICICIOCT CICICICICT A RRRR

ARARA ARARAR RRRRR RARRRR ARRRR RRARRR RRRRR ARRRA

r

217
. 241
. 264
. 281
.310

. 332
. 355
371
. 399

421

442
463
484
905
925

945
965
985
604
623

642
661
679
697/
115

132
149
166
183
799

815
830
846
861
876

890

Daily

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

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

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

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

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

v

456746 AU

2
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T
Peri.

Node
Incl.

C/2019 T3 (ATLAS)

= 2023 June 25.0 1T

= 2021 Mar. 4.31194 TT

= 112. 45341

= 139.53225 2000.0

= 121. 84149

= 5.9519831 AU

= 0.9983225

-1.0 + 5 log(Delta) + 17.5 log(r (t-90))

R.A. (2000) Decl. Delta r

.07 -04 50.8 8.294 7.542
.63 -05 08.3 8.431 7.583
.42 -05 21.9 8.542 7.624
.32 -05 32.1 8.627 7.666
.24 -05 39.9 8.684 7.707
.08 -05 46.0 8.713 7.749
.74 -05 51.2 8.715 7.791
.14 -05 56.3 8.690 7.834
.19 -06 02.1 8.640 7.876
.81 -06 09.4 8.568 7.919
.91 06 19.0 8.476 7.963
.42 -06 31.5 8.368 8.006
.27 -06 47.8 8.248 8.050
.39 -07 08.5 8.120 8.093
.74 -07 33.9 7.989 8.137
.27 -08 04.6 7.862 8.182
.98 -08 40.7 7.742 8.226
.88 -09 22.1 7.637 8.271
.02 -10 08.4 7.550 8.316
.51 -10 58.9 7.488 8. 361
.46 -11 52.5 7.454 8.406
.05 -12 48.0 7.452 8. 451
47 13 44.0  7.484 8.497
.93 -14 39.0 7.550 8.542
.65 -1531.7 7.650 8.588
.82 -16 20.9 7.781 8.634
.59 -17 05.8 7.941 8.681
.09 -17 45.9 8.124 8.727
.40 -18 21.0 8.325 8.773
.57 -18 51.0 8.540 8.820
.58 -19 16.3 8.762 8.867
.41 -19 37.0 8.985 8.913
.02 -19 53.7 9.205 8.960
.31 -20 06.7 9.415 9.008
.22 -20 16.7 9.612 9.055
.64 -20 24.1  9.791 9.102
.49 -20 29.5 9.949 9.150
.66 -20 33.4 10.082 9.197
.07 -20 36.4 10.189 9.245
.60 -20 39.1 10.269 9.292
.18 -20 41.9 10.320 9.340
.71 =20 45.5 10.343 9.388
.10 =20 50.4 10.339 9.436
.26 -20 57.2 10.308 9.484
.12 -21 06.3 10.253 9.533
.59 -21 18.4 10.177 9.581

Daily motion
m ,
+0.34 -2.0
+0.37 -1.5
+0.39 -1.2
+0.39 -0.9
+0.39 -0.7
+0.38 -0.5
+0.35 -0.5
+0.32 -0.5
+0.28 -0.7
+0.23 -0.8
+0.18 -1.1
+0.12 -1.5
+0.05 -1.9
-0.03 -2.3
-0.11 -2.8
-0.19 -3.4
-0.27 -3.9
-0.35 -4.4
-0.42 -4.9
-0.48 5.2
-0.53 -5.5
-0.55 -5.6
-0.56 5.6
-0.54 5.4
-0.51 5.1
-0.45 -4.7
-0.38 -4.2
-0.31 -3.7
-0.22 -3.2
-0.14 -2.7
-0.05 -2.3
+0.03 -1.8
+0.10 -1.5
+0.16 -1.1
+0.22 -0.8
+0.27 -0.6
+0.30 -0.5
+0.33 -0.3
+0.35 -0.3
+0.36 -0.3
+0.36 -0.3
+0.35 -0.4
+0.33 -0.6
+0.30 -0.8
+0.27 -1.1
+0.22 -1.4
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Daily motion

m
+0. 71
+0. 69
+0. 65
+0. 58
+0. 50

+0. 38

Comet C/2019 03 (Palomar)
Epoch = 2023 June 25.0 1T
T = 2021 Mar. 9.62335 TT
Peri. = 60.13078
Node = 300.42468 2000.0
Incl. = 89.81795
q = 8.8211152 AU
e = 1.0043930
ml =-4.8 +5 log(Delta) + 17.5 log(r)
RhA.(2000) Decl. Delta r
17 58.51 +64 07.8 9.612 9.622
18 05.50 +64 52.6 9.625 9.645
18 12.20 +65 46.0 9.641 9.668
18 18.40 +66 47.3 9.660 9.692
18 23.88 +67 55.7 9.683 9.715
18 28.39 +69 09.9 9.709 9.739
18 31.60 +70 28.9 9.740 9.763
18 33.15 +71 51.0 9.775 9.788
18 32.58 +73 14.7 9.814 9.812
18 29.31 +74 38.0 9.857 9.837
18 22.69 +75 58.6 9.904 9.862
18 11.95 +77 13.9 9.954 9.887
17 56.42 +78 20.6 10.006 9.913
17 35.70 +79 15.5 10.059 9.939
17 10.16 +79 55.1 10.113 9.965
16 41.31 +80 16.6 10.166 9.991
16 11.72 +80 19.1 10.217 10.018
15 44.19 +80 03.8 10.266 10.044
15 20.83 +79 33.9 10.311 10.071
15 02.52 +78 53.4 10.352 10.099
14 49.20 +78 06.2 10.387 10.126
14 40.29 +77 15.7 10.417 10. 154
14 35.06 +76 24.6 10.441 10. 181
14 32.82 +75 35.1 10.458 10.210
14 32.97 +74 49.0 10.468 10.238
14 35.03 +74 07.5 10.472 10. 266
14 38.60 +73 31.8 10.470 10.295
14 43.38 +73 02.7 10.462 10.324
14 49.10 +72 41.1 10.449 10. 353
14 55.54 +72 27.5 10.433 10. 382
15 02.51 +72 22.4 10.415 10. 411
15 09.83 +72 26.1 10.396 10. 441
15 17.32 +72 38.8 10.377 10. 471
15 24.79 +73 00.3 10.361 10. 501
15 32.06 +73 30.6 10.349 10.531
15 38.87 +74 09.3 10.343 10. 561
15 44.95 +74 55.7 10.344 10.592
15 49.95 +75 49.0 10.354 10.623
15 53.41 +76 48.2 10.374 10. 654
15 54.72 +77 51.8 10.404 10. 685
15 53.11 +78 58.1 10.445 10.716
15 47.43 +80 05.0 10.497 10. 747
15 36.29 +81 09.8 10.559 10.779
15 17.94 +82 08.9 10.630 10. 811
14 50.79 +82 57.6 10.710 10. 843
14 14.67 +83 30.6 10.797 10.875

+4. 1
+5.
+5.
+6.
+7.

+7.
+8.
+8.
+8.
+8.

+7.
+].
+6.
+4.
+3.

O~l——=00 NRARW— NC1Co O

o
— BN IO W CISH00O© O O ~JOCIN OO OO ——= O [SaNori-Neok g

+
N
N

—_ e — k) — ik —h — — — ik — ik —h — — — ik —d —k —_ —_ ol —k — ek — — —

—_—

—_

© OO WWOEOeEe0 o000 o000 WOONNN NSNS NSNS NSNS SN

(&3] (S5 B~ AR - AN~ IV wWwhNdN N———_—

—_—O0OO [eYe el ] OO0 0O 00 0O I ~NJooomo [SaNdaNdaldy =N AW

—— OIN OooOHSHOW O LOOoO LW~ OO0~ QO~NIN

(o] OooON—= QONON OUIJ©O—

W~JwWww o



Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

S O D

Da

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

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

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

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

0. 9755047
176. 5524162 AU
0.00042014

=2345.91 years

ily motion ml
m
32 +2.5 17.7
39 43 17.8
44  +3 17.9
48 +4 17.9
51 +4 18.0

o1
<
+

—oowo CI—=o—

Comet C/2020 F5 (MASTER)

Epoch = 2023 June 25.0 1T
T = 2021 Mar. 17.50757 TT
Peri. = 310.68012

Node = 350.50010 2000.0
Incl. = 52.20606

q = 4.3247044 AU

ml = 5.2+ 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o s

23 20.95 +15 56.5 6.926 6.712
23 24.48 +16 24.1 7.127 6.768
23 28.59 +16 57.2 7.317 6.823
23 33.17 +17 35.4 7.493 6.878
23 38.11 +18 18.3 7.652 6.934
23 43.32 +19 05.5 7.792 6.990
23 48.68 +19 56.7 7.912 7.046
23 54.13 +20 51.3 8.010 7.102
23 59.56 +21 49.0 8.086 7.158
00 04.89 +22 49.3 8.140 17.215
00 10.05 +23 51.7 8.172 17.271
00 14.94 +24 55.8 8.183 7.327
00 19.48 +26 01.2 8.174 7.384
00 23.60 +27 07.4 8.146 7. 441
00 27.21 +28 13.9 8.101 7.498
00 30.21 +29 20.1 8.042 7.554
00 32.53 +30 25.5 7.971 7.611
00 34.09 +31 29.4 7.891 7.668
00 34.81 +32 30.8 7.806 7.725
00 34.63 +33 29.0 7.718 7.782
00 33.52 +34 22.8 7.631 7.840
00 31.45 +35 11.1  7.551 7.897
00 28.46 +35 52.7 7.479 7.954
00 24.63 +36 26.6 7.422 8.011
00 20.09 +36 51.7 7.381 8.069
00 15.03 +37 07.5 7.361 8.126
00 09.66 +37 13.7 7.365 8.183
00 04.27 +37 10.7 7.394 8.241
23 59.09 +36 59.4 7.449 8.298
23 54.38 +36 41.3 7.531 8.355
23 50.35 +36 18.3 7.639 8.413
23 47.14 +35 52.3 7.770 8.470
23 44.86 +35 25.4 7.923 8.528
23 43.55 +34 59.7 8.093 8.585
23 43.21 +34 36.8 8.277 8.642
23 43.79 +34 18.0 8.471 8.700
23 45.24 +34 04.4 8.670 8.757
23 47.46 +33 56.6 8.871 8.815
23 50.36 +33 55.1 9.068 8.872
23 53.84 +33 59.9 9.258 8.929
23 57.80 +34 11.0 9.439 8.987
00 02.15 +34 28.2 9.606 9.044
00 06.79 +34 51.2 9.757 9.101
00 11.63 +35 19.5 9.891 9.159
00 16.57 +35 52.7 10.005 9.216
00 21.54 +36 30.4 10.099 9.273

1

1

1

1

8.
18. 1
94  +5 18.2
99  +H 18.2
94  +5 18.3
52 +6 18.3
50 +6.3 18.4
47 +6.5 18.4
43 +6.6 18.4
39 +6.6 18.5
33 +6.6 18.5
26 +6.6 18.5
19 +6.5 18.5
11 +6.3 18.5
02 +6.0 18.5
07 +b.6 18.5
16 +5.1 18.6
26 +4.5 18.6
35 +3.8 18.6
42 +2.9 18.6
49 +2.0 18.6
93  +1.0 18.6
o4  +0.1 18.7
23 -0.8 18.7
50 -1.5 18.8
4 -2.1 18.8
36 -2.5 18.9
2] -2.7 18.9
17 -2.7 19.0
08 -2.4 19.1
02 -2.1 19.2
11 -1.6 19.2
19 -1.0 19.3
26 -0.4 19.4
32 +0.2 19.5
38 +0.8 19.5
42 +1.4 19.6
45 +2.0 19.7
48 +2.6 19.7
49 +3.1 19.8
.50 +3.6 19.8
50 +4.0 19.9

O~JI~J00O CINN OO OoONOYPA (oo~ Ny

—oo k=

» COCILWOO OO ON SHOO 1O OWoo O



Comet C/2019 F1 (ATLAS-Africano)

Epoch = 2023 June 25.0 1T
T = 2021 June 22.89343 TT

Peri. = 251.31513

Node = 38.66483 2000.0

Incl. = 5423295

a = 3.6034216 AU

e = 1.0027545

ml = 7.6 +5 log(Delta) + 7.5 log(r (t+150))

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

2023/24 h m o m :

Jan. 6 01 14.26 -18 13.9 6.021 6.017 +0.09 +8.4 17.8 85.
Jan. 16 01 15.58 -16 49.7 6.233 6.080 +0.19 +8.4 17.9 176
Jan. 26 01 17.83 -1525.9 6.442 6.143 +0.27 +8.3 18.0 68.
Feb. 5 01 20.88 -14 03.6 6.643 6.206 +0.34 +8.1 18.1 59
Feb. 15 01 24.61 -12 43.3 6.833 6.270 +0.41 +7.9 18.2 51
Feb. 25 01 28.89 -11 25.6 7.009 6.333 +0.45 +/.6 18.3 43
Mar. 7 01 33.61 -10 11.1 7.168 6.39/ +0.49 +/.3 18.4 36
Mar. 17 01 38.67 -09 00.0 7.310 6.460 +0.52 +6.9 18.4 29
Mar. 27 01 43.95 -07 52.6 7.431 6.524 +0.54 +6.5 18.5 23.
Apr. 6 01 49.38 -06 49.2 7.530 6.588 +0.55 +6.1 18.6 18.
Apr. 16 01 54.85 -05 50.0 7.608 6.652 +0.55 +5.7 18.6 16.
Apr. 26 02 00.29 -04 55.2 7.663 6.716 +0.54 +5.2 18.7 18.
May 6 02 05.61 -04 04.9 7.696 6.780 +0.52 +4.8 18.7 23
May 16 02 10.73 -03 19.2 7.707 6.844 +0.50 +4.3 18.7 29
May 26 02 15.57 -02 38.2 7.697 6.908 +0.47 +3.8 18.8 36
June 5 02 20.05-02 02.1 7.667 6.973 +0.43 +3.3 18.8 43
June 15 02 24.09 -01 30.8 7.620 7.037 +0.38 +2.9 18.8 51
June 25 02 27.61 -01 04.4 7.557 7.101 +0.32 +2.4 18.8 59.
July 5 02 30.52 +00 42.8 7.481 7.165 +0.26 +1.9 18.8 68.
July 15 02 32.76 +00 25.9 7.394 7.229 +0.18 +1.4 18.8 76
July 25 02 34.25 +00 13.6 7.302 7.294 +0.10 +1.0 18.8 85.
Aug. 4 02 34.92 +00 05.6 7.206 7.358 +0.02 +0.6 18.8 94
Aug. 14 02 34.74 +00 01.5 7.113 7.422 -0.07 +0.2 18.8 103
Aug. 24 02 33.67 +00 00.8 7.026 7.486 -0.16 -0.1 18.8 113
Sept. 3 02 31.73 +00 02.9 6.951 7.550 -0.24 -0.3 18.8 123
Sept. 13 02 28.96 +00 07.1 6.891 7.614 -0.32 -0.5 18.8 133
Sept.23 02 25.44 +00 12.3 6.852 7.679 -0.39 -0.5 18.8 143
Oct. 3 02 21.30 +00 17.6 6.839 7.743 -0.44 -0.5 18.8 152
Oct. 13 02 16.73 +00 21.8 6.853 7.807 -0.47 -0.3 18.8 161
Oct. 23 02 11.91 +00 24.0 6.898 7.8/1 -0.49 -0.1 18.9 167
Nov. 2 02 07.07 +00 23.2 6.974 7.935 -0.48 +0.3 18.9 164.
Nov. 12 02 02.44 +00 18.8 7.082 7.999 -0.44 +0.7 19.0 156
Nov. 22 01 58.22 +00 10.1 7.220 8.062 -0.39 +1.1 19.1 146
Dec. 2 01 54.58 +00 03.1 7.385 8.126 -0.33 +1.6 19.1 136
Dec. 12 01 51.64 +00 20.8 7.572 8.190 -0.25 +2.0 19.2 126
Dec. 22 01 49.48 +00 42.8 7.779 8.254 -0.17 +2.4 19.3 115.
Jan. 1 01 48.15+01 08.7 7.999 8.317 -0.09 +2.8 19.4 105.
Jan. 11 01 47.64 +01 38.2 8.228 8.381 -0.01 +3.1 19.4 95.
Jan. 21 01 47.91 +02 10.6 8.460 8.445 +0.07 +3.4 19.5 85
Jan. 31 01 48.93 +02 45.5 8.690 8.508 +0.14 +3.6 19.6 76
Feb. 10 01 50.61 +03 22.3 8.914 8.572 +0.20 +3.8 19.7 66
Feb. 20 01 52.88 +04 00.5 9.127 8.635 +0.26 +3.9 19.8 57
Mar. 1 01 55.66 +04 39.5 9.325 8.698 +0.30 +3.9 19.8 48
Mar. 11 01 58.85 +05 19.0 9.507 8.761 +0.34 +4.0 19.9 39
Mar. 21 02 02.39 +05 58.5 9.667 8.825 +0.37 +3.9 19.9

Mar. 31 02 06.17 +06 37.6 9.806 8.888 +0.39 +3.9 20.0
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

C/2020 H6 (ATLAS)

1T

6.0 + 5 log(Delta) + 10.0 log(r (t-170))

(o] OO0 0O 00 0O ! N N N NI [o2XerYorYorYap) [o2XorXerYorYap] [o2XerYorYorYap) [o2XorXerNdaid)]

r

.914
. 960
. 006
. 052
.099

. 146
. 194
. 242
. 291
. 340

. 389
. 439
. 488
. 939
. 589

. 640
. 691
143
. 194
. 846

. 898
. 951
.003
. 056
.109

. 162
.216
. 269
. 323
371

. 431
. 485
.939
. 593
. 648

. 102
157
. 812
. 867
.922

971
.032
. 088
143
.198

. 254

= 2023 June 25.0

= 2021 Sept. 30.65198 TT

= 20.29968

= 213.71988 2000.0

= 79.97781

= 4.7017905 AU

= 0.9994102
. (2000) Decl. Delta
.74 +40 53.6 6.229
.81 +42 02.2 6.235
.57 +43 20.1 6. 241
.87 +44 46.7 6.246
.58 +46 20.9 6.253
.56 +48 01.4 6. 261
.66 +49 46.7 6.273
.72 +51 35.2 6.288
.56 +53 25.2 6.307
.02 +55 14.5 6.330
.94 +57 01.2 6.357
.15 +58 43.0 6.388
.54 +60 17.5 6.423
.08 +61 42.5 6. 461
.79 462 55.8 6.502
.87 +63 55.2 6.546
.67 +64 39.4 6.592
.66 +65 07.1 6.640
.47 +65 18.1  6.690
.70 +65 13.1 6.742
.93 +64 53.3 6.795
.62 +64 20.6 6.850
.04 +63 37.2 6.906
.34 +62 45.7 6.964
.52 +61 48.4 7.023
.51 +60 47.6 7.085
.17 459 45.3 7.148
.33 +58 43.7 1.214
.83 +57 44.1 7.283
.49 +56 48.2 7.354
.13 455 57.2 7.428
.59 +55 12.2 7.505
.73 +54 34.0 7.584
.39 +54 03.4 7.665
.45 +53 40.9 7.748
.77 +53 26.7 7.832
.22 453 21.2  71.917
.71 453 24.1  8.001
.11 4563 35.5 8.085
.32 +63 55.0 8.166
.24 +54 22.0 8.245
.78 +54 56.3 8.320
.82 +55 37.0 8.391
.29 +56 23.4 8.457
.07 +57 14.8 8.517
.06 +58 10.1  8.571

Daily motion
m

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

+0.

+0.
+0.
+0.
+0.
+0.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Come

Epoc
T

t
h

Peri.

Node

Incl.

a

ml =

S O D

0.4525770
6. 9383694 AU

0. 05392845
18. 28 years

P/2021 N2 (Fuls)

= 2023 June 25.0 1T

= 2021 Nov. 13.91743 TT

= 177. 45873

= 221.73491 2000.0

= 13.06135

= 3.7982230 AU
-4.1 +5 log(Delta) + 30.0 log(r (t-160))

R. A. (2000) Decl.

[«]
D
=
—_— N
WO —=O ONCIO N

o
[=3]
N—m———

m

.41 +09
.29 +09
.06 +09
.05 +09
.42 +10

.26 +10
.58 +10
.27 +10
.24 +11
.34 +11

43 +11
37 +11
.00 +11
21 +11
.87 +11

.87 +11
11 +11
.49 +11
.92 +10
.32 +10

.61 +09
.11 +09
.55 +08
.05 +08
.12 +07

.10 +06
.68 +05
.99 +05
.53 +04
.20 +03

.90 +03
.56 +02
.09 +02
.45 +01
.63 +01

.66 +00
.66 +00
.81 +00
.34 +01
.58 +01

.85 +01
.48 +02
.15 +02
.88 +03
.04 +03

.28 +04

o

S
WOOPW ~JRO~JUT OROWW ©O©O—O~I OUIOOR® CIRUI—=N

(&5 ]
—_
VO HOoo WO WO O—

Delta

. 939
. 606
. 101
820
960

117
286
462
643
823

000
17
. 333
. 484
. 622

145
853
943
016
070

105
121
118
096
055

998
. 923
. 835
133
. 621

. 503
. 380
. 258
140
031

937
861
809
183
1817

821
886
979
098
. 239

5.398

COIRRR BARRRR CIOICIOICT CICICICICT SO0 SOUITITT GICITICIOT  ARRBRR WL

4.
4.
4.
4.
. 608

Gl IO ICICICICT GICICICICT GICIGICICT GICICICICT GIGI0TA R ARRRR AAAAA A

r

491
920
949
578

638
668
698
129
160

191
822
854
886
917

949

513

. 606
. 640
673
. 106
139

172
. 805
. 838
. 871
.903

. 936

Daily motion

m
-0.54
-0.4]
-0. 36
-0.23
-0.08

+0. 07
+0. 21
+0. 34
+0. 46
+0. 57

+0. 66
+0. 73
+0. 80
+0. 85
+0. 89

+0. 91
+0.93
+0.94
+0.94
+0.94

+0.92
+0. 90
+0. 87
+0. 83
+0. 78

+0. 73
+0. 66
+0. 59
+0. 51
+0. 42

+0. 31
+0. 20
+0.09
-0.03
-0.15

-0. 26
-0.35
-0. 42
-0.4]
-0. 48

-0. 46
-0. 41
-0. 33
-0. 23
-0.12

-0. 01

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

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

+1.

+0.
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Comet 402P/LINEAR
Epoch = 2023 June 25.0 1T

T = 2021 Dec. 14.92467 TT

Peri. = 326.77953 e = 0.4396067
Node = 123.08702 2000.0 a= 71.0275583 AU
Incl. = 30.83994 n= 0.05290508

q = 3.9381966 AU P = 18.63 years
ml = 7.8+ 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong
2023/24 m o m , R
Jan. 6 10 25.46 +23 02.2 3.753 4.493 -0.14 +7.4 17.2 134.1
Jan. 16 10 23.40 +24 18.6 3.683 4.519 -0.28 +7.9 17.2 144.3
Jan. 26 10 19.99 +25 38.0 3.640 4.545 -0.40 +7.9 17.2 154.0
Feb. 5 10 15.53 +26 56.1 3.625 4.571 -0.49 +7.6 17.2 161.8
Feb. 15 10 10.40 +28 08.8 3.640 4.598 -0.53 +6.8 17.2 164.2
Feb. 25 10 05.08 +29 12.3 3.686 4.625 -0.52 +5.7 17.3 159.3
Mar. 7 10 00.07 +30 03.8 3.762 4.653 -0.47 +4.4 17.4 150.8
Mar. 17 09 55.81 +30 42.1 3.864 4.680 -0.37 +3.1 17.4 141.2
Mar. 27 09 52.65 +31 06.8 3.989 4.708 -0.24 +1.8 17.5 131.4
Apr. 6 09 50.83 +31 18.8 4.132 4.737 -0.10 +0.6 17.6 121.8
Apr. 16 09 50.45 +31 19.5 4.291 4.765 +0.04 -0.5 17.7 112.5
Apr. 26 09 51.53 +31 10.4 4.459 4.794 +0.19 -1.4 17.9 103.5
May 6 09 53.99 +30 53.1 4.633 4.823 +0.32 -2.1 18.0 94.8
May 16 09 57.72 +30 29.1 4.809 4.852 +0.44 -2.7 18.1 86.4
May 26 10 02.59 +29 59.5 4.983 4.882 +0.54 -3.2 18.2 78.4
June 5 10 08.44 +29 25.4 5.154 4.911 +0.63 -3.6 18.3 70.6
June 15 10 15.13 +28 47.8 5.317 4.941 +0.71 -3.9 18.4 63.1
June 25 10 22.53 +28 07.4 5.470 4.971 +0.77 -4.2 18.5 55.9
July 5 10 30.51 +27 24.9 5.612 5.001 +0.83 -4.3 18.5 48.8
July 15 10 38.97 +26 41.1 5.740 5.032 +0.87 -4.4 18.6 42.1
July 25 10 47.79 +25 56.4 5.853 5.062 +0.90 -4.5 18.7 35.6
Aug. 4 10 56.90 +25 11.6 5.951 5.093 +0.92 -4.5 18.7 29.6
Aug. 14 11 06.21 +24 27.3 6.031 5.123 +0.94 -4.4 18.8 24.2
Aug. 24 11 15.66 +23 44.1 6.093 5.154 +0.95 -4.2 18.8 20.0
Sept. 3 11 25.16 +23 02.7 6.136 5.185 +0.95 -4.0 18.9 17.9
Sept. 13 11 34.66 +22 23.7 6.161 5.216 +0.95 -3.7 18.9 18.6
Sept.23 11 44.10 +21 47.9 6.166 5.248 +0.94 -3.4 18.9 21.8
Oct. 3 11 53.41 +21 16.1 6.153 5.279 +0.92 -2.9 19.0 26.8
Oct. 13 12 02.51 +20 48.9 6.121 5.310 +0.90 -2.4 19.0 32.8
Oct. 23 12 11.35 +20 27.3 6.072 5.342 +0.87 -1.8 19.0 39.5
Nov. 2 12 19.83 +20 12.1 6.007 5.373 +0.83 -1.2 19.0 46.6
Nov. 12 12 27.88 +20 03.9 5.927 5.405 +0.78 -0.4 19.0 54.0
Nov. 22 12 35.39 +20 03.6 5.834 5.436 +0.72 +0.4 19.0 61.7
Dec. 2 12 42.27 +20 11.9 5.731 5.468 +0.65 +1.3 19.0 69.7
Dec. 12 12 48.41 +20 29.2 5.621 5.499 +0.57 +2.2 19.0 77.9
Dec. 22 12 53.70 +20 55.9 5.507 5.531 +0.48 +3.2 18.9 86.3
Jan. 1 12 58.01 +21 31.9 5.392 5.563 +0.37 +4.1 18.9 94.9
Jan. 11 13 01.25 +22 16.8 5.281 5.595 +0.26 +4.9 18.9 103.6
Jan. 21 13 03.31 +23 09.5 5.179 5.626 +0.14 +5.7 18.9 112.3
Jan. 31 13 04.13 +24 08.5 5.088 5.658 +0.01 +6.2 18.9 121.0
Feb. 10 13 03.69 +25 11.6 5.014 5.690 -0.11 +6.4 18.9 129.3
Feb. 20 13 02.02 +26 16.0 4.960 5.722 -0.23 +6.4 18.9 136.9
Mar. 1 12 59.25 +27 18.2 4.929 5.753 -0.33 +6.0 18.9 143.3
Mar. 11 12 55.56 +28 15.2 4.923 5.785 -0.41 +5.3 18.9 147.4
Mar. 21 12 51.21 +29 03.7 4.945 5.817 -0.46 +4.3 18.9 148.5
Mar. 31 12 46.54 +29 41.2 4.993 5.849 -0.47 +3.1 19.0 146.1

_10_



Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T
Peri.

Node
Incl.

a

ml =

395P/Catal ina-NEAT
= 2023 June 25.0 1T
= 2022 Jan. 20.69080 TT
= 94.53925
= 221.58458  2000.0

3. 43391

—_

R. A. (2000) Decl.

o
()

—_——

crlewor ok

o

N
oo ——
ol

02 00.

.80 -01

.55 +00 58
.88 +00
.68 +00
.85 +01

.29 +02
.92 +03
.67 +04
.46 +05
.23 +06

.90 +07
.43 +08
.12 +09
.11 +10
.34 +10

.50 +11
13 +12
11 412
.35 +13
.14 +13

4.

11
40.
34.

)
: ; Lo
—UIOON  WWWOORs ~INWWOW©

S
: C1©o¢ ¢ :
— CITON©O CLoO— O IO ON N OO OCIW

w
N
cwo ocwos—o

4.0927885 AU
.7 +5 log(Delta) + 20.0 log(r (t-170))

Delta

4.806
4.963
.10
. 244
. 364

. 467
. 553
. 621
.670
. 100

111
. 104
677
. 634
573

. 498
. 408
. 306
. 194
.075

4.950
4.824
4.700
4.582
4.475

4.382
4.308
4.258
4.234
4.240

4.27]
4,344
4. 440
4.563
4.708

4.871
. 048
. 233
. 422
. 611

)
9
)
5
9. 196
)
6
6
6
6

G111 0101 (2N daNdaldy] C1Io1C10101 [$a K dy]

973
139
291
. 428

. 546

4.
4.

r

496
917

826

852
818
904
931
958

984
012

. 039

066

. 094

121
. 149
71
. 205
. 234

. 262
.290
319
341
. 3176

. 405
434
. 463
. 492
. 521

. 550
919
. 608
. 637
. 666

. 695

S O D

0.4070192
6. 9020591 AU
0. 05435457
18.13 years

Daily motion

m

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

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

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

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

+0.
+0.
+0.
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+5.
+5.
+5.

+5.
+5.
+5.
+5.
+5.

+5.
+5.
+5.
+5.
+4.

+4.
+3.
+3.
+2.
+2.

+1.
+1.

—dWJOo OO C1IO ~N—=OoN0o ~rOROW ~NOoO WOl O OO OO WO oH—

— OO WwWhH

()] GILW—=© O

2

— ik — ok — — ik —k — ek —h —d — k) — ik — — — —_ ek —) — —d — ok — — — —_— i — — —d

N = b

N

S SOOOO VOOOO PEPP® VEPPX PEPEOK PEPEPK PEPEOD MK~~~

OOO~ID GOARARN—=O ooo~Jovo AW ww WWWWwh A DDDS AR WwWwow NN——O O©OO~ID

—_—

176.
172.

OISO W O CIN O 0O COCON IO C1—=©O© 0o

C1I—=O—=w SHWNOCIO O N OO0 —

N NLWOoH—00 ~NOoOowWw——



Comet C/2019 L3 (ATLAS)

Epoch = 2023 June 25.0 1T
T 2022 Jan.  9.68435 TT

Peri. = 171.62597

Node = 290.77328 2000.0
Incl. = 48.34843

q = 3.5544960 AU

e = 1.0021661

ml =-3.0 +5 log(Delta) + 17.5 log(r (t-90)) (vis)
Oh TT  R.A. (2000) Decl. Delta r Daily motion mil

2023/24 h m o m :

Jan. 6 09 53.46 -31 28.6 4.321 4.786 -0.47 -9.1 11.
Jan. 16 09 48.15-32 52.5 4.289 4.843 -0.60 -7.4 11.
Jan. 26 09 41.71 -33 58.2 4.275 4.900 -0.69 -5.5 11.
Feb. 5 09 34.56 -34 43.8 4.280 4.958 -0.74 -3.4 11.
Feb. 15 09 27.18 -35 09.0 4.307 5.016 -0.73 -1.4 11.
Feb. 25 09 20.08 -35 14.5 4.355 5.075 -0.68 +0.5 11.
Mar. 7 09 13.75-3502.7 4.426 5.135 -0.58 +2.0 11.
Mar. 17 09 08.56 -34 37.3 4.517 5.195 -0.45 +3.2 12
Mar. 27 09 04.77 -34 02.0 4.627 5.255 -0.30 +3.9 12
Apr. 6 09 02.50 -33 21.1 4.754 5315 -0.14 +4.2 12
Apr. 16 09 01.78 -32 38.4 4.895 5.376 +0.01 +4.2 12.
Apr. 26 09 02.53 -31 57.1 5.048 5.438 +0.15 +4.0 12.
May 6 09 04.65-31 19.7 5.209 5.499 +0.28 +3.4 12.
May 16 09 07.99 -30 48.3 5.376 5.561 +0.39 +2.8 12.
May 26 09 12.38 -30 24.0 5.547 5.623 +0.49 +2.0 13.
June 5 09 17.69 -30 07.9 5.718 5.686 +0.57 +1.1 13.
June 15 09 23.76 -30 00.2 5.888 5.749 +0.64 +0.3 13.
June 25 09 30.46 -30 01.4 6.054 5.811 +0.7/0 -0.6 13.
July 5 09 37.67-3011.2 6.214 5875 +0.74 -1.5 13.
July 15 09 45.27 -30 29.5 6.367 5.938 +0.78 -2.3 13.
July 25 09 53.16 -30 56.1 6.510 6.001 +0.80 -3.1 13.
Aug. 4 10 01.26 -31 30.6 6.644 6.065 +0.82 -3.9 14
Aug. 14 10 09.48 -32 12.4 6.765 6.128 +0.83 -4.6 14
Aug. 24 10 17.73 -33 01.3 6.874 6.192 +0.82 -5.3 14
Sept. 3 10 25.94 -33 56.6 6.969 6.25 +0.82 -5.9 14
Sept.13 10 34.03 -34 57.9 7.050 6.320 +0.80 -6.4 14
Sept.23 10 41.93 -36 04.7 7.116 6.384 +0./8 -7.0 14
Oct. 3 10 49.54 -3716.4 7.167 6.449 +0.74 -7.4 14
Oct. 13 10 56.79 -38 32.3 7.204 6.513 +0.70 -7.8 14
Oct. 23 11 03.58 -39 51.9 7.226 6.577 +0.65 -8.1 14
Nov. 2 11 09.80 -41 14.4 7.234 6.642 +0.59 -8.4 15.
Nov. 12 11 15.35 -42 39.0 7.230 6.706 +0.51 -8.5 15.
Nov. 22 11 20.10 -44 04.7 7.214 6.771 +0.43 -8.6 15.
Dec. 2 11 23.93 -4530.5 7.187 6.835 +0.33 -8.5 15.
Dec. 12 11 26.72 -46 55.1 7.153 6.900 +0.22 -8.3 15.
Dec. 22 11 28.33 -48 17.1 7.113 6.965 +0.09 -8.0 15.
Jan. 1 11 28.66 -49 34.7 7.069 7.029 -0.04 -7.5 15.
Jan. 11 11 27.65 -50 46.3 7.025 7.094 -0.18 -6.7 15.
Jan. 21 11 25.26 -51 49.7 6.983 7.158 -0.31 -5.8 15.
Jan. 31 11 21.58 -52 43.1 6.947 7.223 -0.44 -4.7 15.
Feb. 10 11 16.74 -53 24.6 6.918 7.288 -0.54 -3.4 15.
Feb. 20 11 10.99 -53 52.7 6.901 7.352 -0.61 -2.0 15.
Mar. 1 11 04.70 -54 06.5 6.897 7.417 -0.64 -0.6 15.
Mar. 11 10 58.26 -54 06.0 6.909 7.481 -0.64 +0.8 15.
Mar. 21 10 52.09 -53 51.7 6.938 7.546 -0.59 +2.1 16.
Mar. 31 10 46.58 -53 25.4 6.985 7.610 -0.50 +3.2 16.

_12_

m
>

0

—_ i — —_— ok — — —
—PNONWW LWONOIN — —
— O ON o
LT

—_—

co—
I~ ©okho—N

— OO W— OO SOOI wWww
— oI Wh oI IO 1O o

— 4010 OO TIN—

NN B

o QOO [opXda dy B~ N Jb] WN—— O OO~ O SHLWON— O O~NOTIERN

~ oo ARWOIdD WhOoO~I—



Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

q
€

ml =

C/2021 S1 (ATLAS)

= 2023 June 25.0 1T

= 2022 Mar. 1.15988 1T

= 148. 20090

= 299.87723 2000.0

= 52.06964

= 6.1195242 AU

= 1.0020728

2.5+ 5 log(Delta) + 15.0 log(r)
Delta r

RhA.(2000) Decl.

.84 +24
.01 +23
17 423
.64 +22
.14 +22

.10 +21
.68 +20
.15 +20
.95 +19
.25 +19

.55 +18
19 +17
.84 +17
.60 +16
.95 +16

.19 +15
.01 +14
.52 +13
.22 +13
.02 +12

.85 +11
.61 +10
.24 +09
.64 +08
.15 +07

.49 +07
. 16 +06
.50 +05
.62 +04
.05 +03

.10 +02
.53 +01
.47 +00
.52 +00
.69 +00

.01 =01
.60 -02
.60 -02
.20 -02
.62 -03

.10 -03
.85 -03
.09 -03
.97 -03
.62 -03

.09 -03

o
CIOW—TT  CIAR©ON

—_
. . . . . N . . . .
NN NOHOO— NLWSHOO ~NNONN O O©ooomHO® ~—000oN NOOT——

)
9
)
9
)
)
9
6
6
6
6
6
1
1
1
1
1
1
1
8
8
8
8.
8
8
8
1
1
1
1
1
1
1
1
1
6
6
6
6
6
6
6
1
1
1
1

. 932
. 529
. 959
. 622
. 116

. 838
. 983
147
. 325
012

. 102
. 893
.079
. 256
. 423

975
111
. 828
. 926
.003

. 057
.090
100
. 088
. 055

.002
. 930
. 842
. 140
. 627

. 906
. 383
. 260
. 144
. 038

. 948
. 879
. 834
. 817
. 830

. 874
. 948
. 050
178
. 329

. 496

. 487
.510
. 034
. 958
. 583

. 609
. 635
. 661
. 688
. 116

144
113
. 803
. 832
. 863

. 894
925
957
. 989
. 022

. 055
. 088
122
157
192

221
. 263
. 299
. 335
312

. 409
447
. 484
. 923
. 561

. 600
. 639
.679
. 118
. 158

. 199
. 839
. 880
. 921
. 963

8. 004

N N N N N ~Nooooom o [o2XorXerYorYap] SHOHOOOHOHD HOOOHOOD

Daily

m
-0.57
-0. 59
-0.57
-0. 52
-0. 45

-0.35
-0.24
-0.13
-0.02
+0.09

+0. 18
+0. 21
+0. 35
+0. 41
+0. 46

+0. 51
+0. 54
+0. 56
+0. 58
+0. 58

+0. 58
+0. 57
+0. 55
+0. 53
+0. 49

+0. 45
+0. 40
+0. 34
+0. 28
+0. 20

+0.12

_18_
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159.

158.
152.
144.
135.
126.

117.
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet C/2020 U4 (PANSTARRS)
Epoch = 2023 June 25.0 1T
T = 2022 Apr. 9.36668 TT
Peri. = 70.02675

Node = 120.33488 2000.0
Incl. = 167.02047

q = 5.3580230 AU

e = 1.0009996

ml = 6.8 +5 log(Delta) + 10.0 log(r)
RhA.(2000) Decl. Delta r

m o s

00 18.71 +16 01.8 5.710 5.722
00 17.10 +15 22.4 5.920 5.748
00 16.62 +14 53.2 6.122 5.775
00 17.07 +14 33.1 6.311 5.802
00 18.25 +14 21.2 6.482 5.831
00 20.01 +14 16.2 6.631 5.860
00 22.16 +14 17.1 6.755 5.890
00 24.58 +14 22.7 6.853 5.920
00 27.11 +14 32.2 6.922 5.951
00 29.64 +14 44.5 6.962 5.983
00 32.03 +14 58.7 6.973 6.016
00 34.17 +15 14.1 6.956 6.049
00 35.93 +15 29.6 6.912 6.082
00 37.19 +15 44.6 6.844 6.117
00 37.83 +15 58.1 6.752 6.152
00 37.73 +16 09.2 6.642 6.187
00 36.76 +16 16.9 6.517 6.223
00 34.81 +16 20.2 6.380 6.260
00 31.78 +16 17.9 6.238 6.297
00 27.59 +16 08.9 6.096 6.335
00 22.20 +15 52.1 5.961 6.373
00 15.63 +15 26.3 5.838 6.412
00 07.97 +14 51.0 5.735 6. 451
23 59.38 +14 05.8 5.657 6.491
23 50.12 +13 11.2 5.612 6.531
23 40.51 +12 08.7 5.602 6.572
23 30.91 +11 00.1 5.631 6.613
23 21.70 +09 48.3 5.699 6.654
23 13.19 +08 36.0 5.806 6.696
23 05.64 +07 26.1 5.947 6.738
22 59.23 +06 21.0 6.118 6.781
22 54.04 +05 22.4 6.313 6.824
22 50.09 +04 31.4 6.525 6.867
22 47.33 +03 48.5 6.747 6.911
22 45.68 +03 13.8 6.974 6.955
22 45.02 +02 47.1 7.198 6.999
22 45.21 +02 27.8 7.413 7.044
22 46.13 +02 15.1 7.615 7.089
22 47.64 +02 08.4 7.799 7.134
22 49.61 +02 06.9 7.961 7.180
22 51.91 +02 09.7 8.098 7.226
22 54.43 +02 16.0 8.209 7.272
22 57.04 +02 25.1 8.291 7.318
22 59.64 +02 36.2 8.345 7.365
23 02.13 +02 48.5 8.369 7.412
23 04.40 +03 01.3 8.365 7.459

_14_

motion

-4 4
-3.4
-2.4

-0.

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

+1.
+1.
+1.
+1.
+1.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Come

Epoc
T

t
h

Peri.

Node

Incl.

a

44P/Reinmuth

= 2023 June 25.0

2022 Apr.
58.02387
286. 42902
5. 89696
2.1121241 AU

22. 9636
2000.0

ml =12.7 + 5 log(Delta) +
R.A. (2000) Decl.

m

19 +22°

.03 +21
.92 +21
.59 +21
.14 +21

13 +22
.56 +22
.82 +22
.18 +23
.28 +23

.19 +23
.42 +24
.85 +24
.40 +24
.98 +24

.50 +24
.89 +24
.07 +24
.97 +24
.51 +23

.63 +23
.23 +23
.25 +22
.61 +22
.20 +21

.93 +21
.69 +20
.35 +20
.18 +19
.84 +19

.31 +18
.25 +18
.35 +18
.62 +18
.10 +18

.92 +18
.42 +18
.02 +19
.29 +19
.86 +19

.25 +19
.92 +19
.15 +19
.09 +19
13 +19

.99 +19

— — O 00! OO —NwNhN D CITOOoO—» LWOON I O©—=—=NO

N WNOIN Oo1I—=Noe ON A1

Delta

159
. 320
490
667/
841

028
. 206
. 380
. 548
107

857
996
123
. 236
. 334

BAS RRROW WWWWKW NN

. 339

. 423
. 536
.672
. 821
. 995

173

1T
31T

S O D

7.5 log(r)

r

. 813
. 855
. 897
.939
. 981

. 024
. 066
.108
. 150
192

234
. 2176
318
. 359
. 400

. 440
. 481
. 521
. 560
. 600

. 639
671
. 116
. 153
191

. 828
. 864
900
936
on

006
040
074
107
. 140

173
4.205
4.236
4.26]
4.298

4.328
4.35]
4. 386
4.415
4. 443

4.47

Daily
m
+0. 28
+0. 50
+0. 69
+0. 85
+0. 99

+1.10
+1.19
+1.2]
+1.33
+1. 37

+1. 41
+1.44
+1. 45
+1. 46
+1. 46

+1.45
+1.43
+1.40
+1. 3]
+1.33

+1.28
+1.23
+1.17
+1.09
+1. 01

+0. 92
+0. 82
+0. 70
+0. 57
+0. 42

+0. 26
+0. 09

_15_

0.4273183
3.6881292 AU
0.13915374
7.08 years
motion mi
-2.0 17.7
-0.9 17.9
+0.1 18.1
+0.9 18.3
+1.5 18.5
+1.9 18.7
+2.1 18.9
+2.2 19.0
+2.1 19.2
+1.9 19.3
+1.7 19.5
+1.4 19.6
+1.0 19.7
+0.6 19.8
+0.1 19.9
-0.3 20.0
-0.8 20.0
-1.2 20.1
-1.6 20.1
-2.0 20.2
-2.4 20.2
-2.6 20.2
-2.9 20.3
-3.0 20.3
-3.1 20.3
-3.1 20.3
-3.0 20.2
-2.8 20.2
-2.6 20.2
-2.2 20.2
-1.7 20.1
-1.2 20.1
-0.6 20.0
0.0 20.0
+0.6 20.0
+1.0 20.0
+1.3 20.0
+1.4 20.0
+1.4 20.0
+1.2 20.1
+1.0 20.1
+0.7 20.2
+0.4 20.3
0.0 20.5
-0.3 20.6
-0.6 20.7

165.

153.
142.
131.
120.
110.

100.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 179P/Jedicke

Epoch = 2023 June 25.0
31.03162 TT

T

Peri.

Node

Incl.

a

ml =

R. A. (2000) Decl.

.00 +09
.03 +09
.49 +10
.52 +11
17 +12

.41 +13
13 +13
.20 +14
.48 +15
.81 +16

.05 +16
.06 +17
11 +17
.87 +18
.45 +18

.32 +18
.40 +19
.59 +19
.80 +19
.95 +19

.96 +19
.15 +19
.22 +19
.30 +18
.89 +18

.90 +18
.24 +18
.18 +18
.42 +18
.03 +18

.48 +18
.68 +18
.49 +18
.86 +19
.16 +19

.24 +20
AT +21
.10 +21
.28 +22
.68 +23

.33 +24 02.
.67 +24
.05 +25
11 425
.18 +25

.29 +25

= 2022 May

297.01832

115. 51503
19. 89693
4.1184392 AU

2000.0

1T

S O D

4.3 +5 log(Delta) + 17.5 log(r)

IO — ;MmO OC—=OhrL (el L NLe Yoy ~NOoH—00

—~Joh o —

— OO~

(&3] WNOJOC1O ODHWEN ~N W ~INdN

Delta

. 312
. 465
. 580
114
862

019
181
345
907
664

813
952
080
193
. 292

. 375
441
. 489
.919
. 531

. 925
. 500
. 458
. 398
. 322

231
126
009
883
150

614
478
346
225
117

028
964
927
.920
. 946

4.002
4.088
4.200
4.335
4.48]

4.652

WWWWA ARRRE AACIOIOT CICICICICT GICICICICT CICI0TAR RRRRR WWWWLL

r

4.243
4.255
4.266
4.218
4.291

4.304
4.31]
4. 331
4. 345
4. 359

4.374
4. 389
4. 405
4.421
4.43]

4. 453
4.470
4.48]
4.505
4.522

4. 540
4. 559
4.57]
4.596
.615

634
653
673
693
113

133
154
174
195
816

837
858
879
901
922

944
. 966
. 988
010
. 032

5. 054

TR RR ARRRR RRRRR RRRRR A

Daily

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

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

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

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

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

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

+0.
+0.
+0.

_16_

45
32
17
01
15

+1.
+1.

—C1IoORO G100 — U100 WNICI100© OO

4RO

0. 3058326
5.9329194 AU
0.06820267
14. 45 years

motion

+4.
+4.
+4.
+5.
+5.

+5.
+4.
+4.
+4.
+4.

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

+1.

0
)
8
0
1
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171.

160.
149.
138.
128.
118.

108.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 113P/Spitaler

Epoch = 2023 June 25.0 1T
T = 2022 June 1.56611 TT
Peri. = 115.56626

Node = 306.67429 2000.0
Incl. = 5.28892

q = 2.1421187 AU

ml = 6.9 +5 log(Delta) + 25.0 log(r (t-30))

RhA.(ZOOO) Decl.

m o
09 53.72 +11 59.
09 48.25 +12 05.
09 40.82 +12 21.
09 32.28 +12 43.
09 23.65 +13 06.

09 15.90 +13 27.
09 09.85 +13 43.
09 05.96 +13 52.
09 04.42 +13 53.
09 05.19 +13 45.

09 08.05 +13 30.
09 12.74 +13 07.
09 18.99 +12 38.
09 26.50 +12 02.
09 35.05 +11 19.

09 44.42 +10 31.
09 54.44 +09 38.
04.95 +08 41.
15. 84 +07 39.
27.00 +06 33.

.35 +05 24.
49.81 +04 13.
01.32 +02 59.
12.84 +01 44.
24.31 +00 28.

35.68 +00 48.
46.91 -02 05.
97.95 -03 22.
08. 74 -04 38.
19.22 -05 52.

29.32 -07 04.
38.96 -08 13
48.04 -09 20.
96.45 -10 22.
04.08 -11 20.

10.78 -12 13
.41 =13 00.
20.81 -13 40.
23.82 -14 13.
25.32 -14 38.

25.20 -14 53.
23.43 -14 59.
20.08 -14 54.
15.33 -14 39.
09.47 -14 15.

02.94 -13 42.

—_ el —_ —_ el —_
—_.— 00 OO O
w
o
—hAROO NWO oW WN 1O 00 — OId W~ CIOO~I0o 00— WOl ~NONOI CIONBEES

— — — — —
w WWWww wWwWwwWwww WNOINIDNDN NN———
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Delta

. 843
. 803
187
. 198
. 838

.907
002
121
259
412

ol
150
928
107
285

. 460
. 630
193
947
091

223
342
447
937
611

668
108
129
132
17

684
634
566
484
388

280
163
040
915
192

675
.570
. 481
413
.37

. 357

—_——

W WWLWWw Wi BAERAAE BARRAEE BRBREEE BRLOWWWW WWNNN DN

r

. 661
. 100
. 140
. 180
. 821

. 862
.903
. 944
. 985
027

. 068
.10
. 151
192
. 233

274
315
. 355
. 396
. 435

475
. 515
. 554
. 992
. 631

. 669
. 106
. 144
. 181
817

. 853
. 889
924
. 959
. 993

027
. 060

093

. 126
. 158

. 189
. 221
. 251
. 282
311

. 341

e = 0.4199039

a= 3.6926963 AU

n= 0.13889567

P= 710 years

Daily motion ml
m ,

-0.44 +0.1 18.4

-0.67 +1.2 18.5

-0.82 +2.0 18.6

-0.88 +2.3 18.8

-0.83 +2.3 19.0

-0.69 +1.9 19.2

-0.49 +1.2 19.5

-0.26 +0.4 19.8

-0.02 -0.4 20.1

+0.20 -1.2 20.4

+0.39 -1.9 20.7

+0.56 -2.7 21.0

+0.70 -3.3 21.3

+0.81 -4.0 21.5

+0.90 -4.6 21.8

+0.98 5.1

+1.03 -5.6

+1.07 -6.0

+1.10 -6.4

+1.13 6.7

+1.14 -1.0

+1.15 -71.3

+1.15 -1.5

+1.15 -7.6

+1.14 1.7

+1.13  -1.7

+1.11 =17

+1.09 -7.6

+1.06 -71.5

+1.03 -7.3

+0.99 -7.1

+0.93 -6.8

+0.87 6.4

+0.80 -6.0

+0.71 -5.5

+0.61 -5.0

+0.50 -4.3

+0.37 -3.6

+0.22 -2.9

+0.06 -2.0

-0.10 -1.0

-0. 27 0.0

-0.42 +1.0

-0.54 +2.0

-0.63 +2.9

-0.67 +3.6

_17_

Elong.

138.6
150.
162.
174.
173.

161.
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Comet C/2019 T4 (ATLAS)
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99. 55

15.1

+7.9
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6.503 6.740 +0.09

17 47.42 +26 25.17
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.

Node

Incl.

q
€

ml =

C/2021 E3 (ZTF)

= 2023 June 25.0

= 2022 June 11.89309
= 228. 84864

= 104.47729 2000.0
= 112. 54802

= 1.7773290 AU

= 1.0008134

9.3 +5 log(Delta) +

RhA.(2000) Decl.

.90 -41 38.
.87 -39 12.
.02 -35 57.
.63 =32 10.
.22 -28 06.

.12 =24 02.
.13 =20 11.
.13 -16 38.
.20 -13 28.
.65 -10 42.

.68 -08 18.
.95 -06 14.
.18 =04 29.
.14 =03 00.
.63 -01 46.

.49 +00 45.
.57 +00 03.
.16 +00 43.
.93 +01 14.
.98 +01 37.

.82 +01 54.
.34 +02 05.
.44 +02 1
.04 +02 1
.02 +02 1

.29 +02 1
.13 +02 1
.22 +02 0
.68 +02 0
.99 +02 07.

.08 +02 12.
.91 +02 22.
.48 +02 37.
.88 +02 59.
.25 +03 28.

.82 +04 03.
.92 +04 45.
.89 +05 32.
.10 +06 23.
.90 +07 15.

.55 +08 08.
.27 +09 00.
.15 +09 51.
.24 +10 38.
.50 +11 22.

.87 +12 02.

— LW —=0 SO —00 NN OO ~NPAC1od ~NoONWO WO~JI—© DLWO—00

o ONO OO ~NO RO

o SooUIUl CICICICICT CICICICICT . CICICICICT CICTCITICT ICTUICIOT ARRRE  WWWWR NN

Delta

. 562
.572

617

. 100

819

.974

158

. 365

589
823

063
301
934
159
970

165
342

. 499

633

. 145

. 832
. 894

933

. 948

939

911

863

. 199

124

. 641

. 555
. 473

400

. 343

308

. 300

325

. 385

481

. 611

175
966
180
412
655

904

1T
1T

7.5 log(r (t+70))

r

. 086
71
. 267
. 358
. 450

. 541
. 632
123
. 814
. 905

. 996
. 087

171
267
357

447
936
625
114
802

890
978
065
152
239

. 325
411
497
. 582
. 667

. 151
. 836
919
.003
. 086

. 169
. 252
. 334
.416
497

.579
. 660
. 140
. 821
. 901

. 980
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Comet C/2020 Y2 (ATLAS)

Epoch = 2023 June 25.0 1T
T = 2022 June 18.04995 TT

Peri. = 266.19327

Node = 26.51241 2000.0

Incl. = 101.30109

a = 3.1346789 AU

e = 0.9979352

ml = 7.0+ 5 log(Delta) + 10.0 log(r (t+90))

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

2023/24 h m o m :

Jan. 6 02 27.25-39 03.2 3.540 3.682 -0.92 +21.7 15.9 90.
Jan. 16 02 19.67 -3528.1 3.706 3.731 -0.57 +21.1 16.1 83.
Jan. 26 02 15.27 -32 01.2 3.883 3.782 -0.29 +20.1 16.3 /6
Feb. 5 02 13.36 -28 46.2 4.064 3.835 -0.08 +18.8 16.4 69.
Feb. 15 02 13.37 -25 44.8 4.246 3.888 +0.09 +17.4 16.6 62.
Feb. 25 02 14.87 -22 57.4 4.422 3.943 +0.22 +16.0 16.7 55.
Mar. 7 02 17.50 -20 23.9 4.590 3.999 +0.31 +14.6 16.9 48
Mar. 17 02 20.96 -18 03.7 4.745 4.056 +0.38 +13.3 17.0 41.
Mar. 27 02 25.05 -15 56.1 4.884 4.114 +0.43 +12.1 17.1 35.
Apr. 6 02 29.55 -14 00.3 5.005 4.173 +0.47 +11.0 17.3 30.
Apr. 16 02 34.31 -12 15.6 5.105 4.233 +0.48 +9.9 17.4 26.
Apr. 26 02 39.18 -10 41.2 5.185 4.293 +0.49 +8.9 17.4 24
May 6 02 44.02 -09 16.8 5.242 4.355 +0.48 +/.9 17.5 25
May 16 02 48.71 -08 01.6 5.277 4.41] +0.46 +/.0 17.6 28.
May 26 02 53.13 -06 55.2 5.288 4.479 +0.42 +6.2 17.7 33
June 5 02 57.15-0557.3 5.278 4.542 +0.38 +5.3 17.7 39
June 15 03 00.65 -05 07.5 5.247 4.606 +0.32 +4.6 17.8 46
June 25 03 03.49 -04 25.4 5.197 4.6/0 +0.24 +3.8 17.8 53.
July 5 03 05.53-0350.7 5.130 4.735 +0.16 +3.1 17.8 61.
July 15 03 06.65 -03 23.1 5.049 4.800 +0.05 +2.4 17.8 0.
July 25 03 06.67 -03 02.3 4.957 4.866 -0.06 +1.7 17.9 78.
Aug. 4 03 05.47 -02 47.6 4.859 4.932 -0.19 +1.2 17.9 88
Aug. 14 03 02.91 -02 38.4 4.759 4.998 -0.33 +0.6 17.9 97
Aug. 24 02 58.90 -02 34.0 4.663 5.064 -0.48 +0.2 17.9 107
Sept. 3 02 53.39 -02 33.4 4.577 5.131 -0.63 -0.1 17.9 118
Sept. 13 02 46.40 -02 35.1 4.506 5.198 -0.78 -0.2 17.9 128
Sept.23 02 38.07 -02 37.7 4.458 5.265 -0.90 -0.2 17.9 139
Oct. 3 02 28.65 -02 39.3 4.438 5.333 -0.99 0.0 18.0 150
Oct. 13 02 18.48 -02 38.3 4.451 5.400 -1.04 +0.3 18.0 160
Oct. 23 02 08.02 -02 33.2 4.499 5468 -1.04 +0.8 18.1 165.
Nov. 2 01 57.74 -02 22.5 4.585 5.536 -1.00 +1.4 18.2 161.
Nov. 12 01 48.09 -02 05.9 4.707 5.604 -0.92 +2.0 18.3 152
Nov. 22 01 39.45 -01 42.9 4.862 5.6/2 -0.80 +2.6 18.4 141
Dec. 2 01 32.07 -01 13.8 5.047 5.741 -0.66 +3.2 18.5 130
Dec. 12 01 26.11 +00 39.3 5.255 5.809 -0.52 +3.7 18.7 119
Dec. 22 01 21.60 +00 00.1 5.481 5.87] -0.37 +4.2 18.8 109.
Jan. 1 01 18.49 +00 43.5 5.718 5.946 -0.24 +4.5 19.0 98.
Jan. 11 01 16.69 +01 30.3 5.961 6.014 -0.11 +4.8 19.1

Jan. 21 01 16.08 +02 19.7 6.204 6.083 0.00 +5.1 19.2 78.
Jan. 31 01 16.50 +03 11.1 6.441 6.151 +0.09 +5.2 19.3 68.
Feb. 10 01 17.80 +04 04.0 6.668 6.220 +0.17 +5.4 19.5 59.
Feb. 20 01 19.84 +04 58.0 6.880 6.289 +0.24 +5.4 19.6 49
Mar. 1 01 22.47 +05 52.5 7.075 6.35/ +0.29 +5.5 19.7 40.
Mar. 11 01 25.57 +06 47.1 7.249 6.426 +0.33 +5.5 19.8 31
Mar. 21 01 29.01 +07 41.6 7.400 6.494 +0.36 +5.4 19.9 22
Mar. 31 01 32.67 +08 35.6 7.527 6.563 +0.37 +5.4 19.9

_20_
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T
Peri.

Node
Incl.

a

ml =

—_—— OO OO0
S
o

—_ —_ —_

— — — — —
N NWWwWww wWwWwwWwww NNN NN NN———
o
oo

—_

P/2022 P2 (ZTF)

= 2023 June 25.0
10. 85309 TT

2022 July
137. 62185
291. 22518
12. 44129
1. 9825548 AU

2000.0

1T

6.3 + 5 log(Delta) + 27.5 log(r)
R. A. (2000) Decl.

.44 +04
.93 +03
.35 +03
.56 +03
.61 +03

.50 +03
.07 +03
.81 +04
.91 +04
.32 +04

.81 +04
.15 +04
.03 +04
.17 +03
.35 +03

.34 +02
.96 +02
.08 +01
.56 +00
.31 +00

.24 -01
.27 02
.34 -03
.41 -04
.40 -06

.29 -07

— WO O NOITRAROSHO C1—0ONIN

—NONSHO O~d—= 1 NOHOoOD

~N5B_~—=00w OIdbhh—=

— o

—y

Delta

141
113
. 102
115
157

. 827
. 924
045
186
344

915
696
882
072
262

. 450
. 634
813
984
145

295
433
958
667
160

837
896
936
958
961

946
913
862
195
114

621
519
410
299
190

087
995
. 920
865
. 835

. 833

—_——

W WWWws ARRRR ARRRRE ARRRR RRRRRE ROWKWK WWNNN NN ——

r

. 926
071
. 628
. 680
133

181
. 840
. 895
. 949
.003

. 058
113
167
. 222
. 2176

. 330
. 384
. 438
. 492
. 545

. 598
. 651
. 103
. 155
. 807

. 858
. 909
. 959
. 009

059

. 108
157
. 205
. 253
. 300

. 347
. 393

440

. 485
. 530

.575
. 619
. 663
. 106
. 149

191

e = 0.5581153

a = 4.4865885 AU

n= 0.10371217

P= 950 years

Daily motion ml
m ,

-0.44 -4.6 18.6

-0.68 -2.9 18.8

-0.84 -1.3 19.0

-0.91 +0.1 19.2

-0.86 +1.2 19.5

-0.73 +1.8 19.8

-0.53 +1.9 20.2

-0.30 +1.7 20.5

-0.06 +1.2 20.9

+0.16 +0.6 21.3

+0.36 -0.2 21.7

+0.52 -1.0 22.0

+0.66 -1.7 )

+0.77 -2.5

+0.87 -3.2

+0.94 -3.9

+0.99 -4.5

+1.03 -5.0

+1.06 -5.5

+1.09 -6.0

+1.10 -6.4

+1.11  -6.7

+1.11 -7.0

+1.10 -7.2

+1.09 -7.4

+1.08 -71.5

+1.06 -71.5

+1.04 -7.6

+1.01 -1.5

+0.97 -1.5

+0.92 -7.3

+0.87 -1.2

+0.80 -6.9

+0.73 6.6

+0.64 6.3

+0.53 -5.9

+0.41 5.4

+0.28 -4.8

+0.13 -4.0

-0.02 -3.2

-0.18 -2.2

-0.33 -1.1

-0. 46 0.0

-0.57 +1.2

-0.63 +2.4

-0.65 +3.4
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Comet C/2020 F2 (ATLAS)
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8.633 9.526

11 46.90 +20 57.6
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 116P/Wild

Epoch = 2023 June 25.0
T 16.77694 TT

Peri.

Node

Incl.

a

ml =

—_

—_

1
1
2

—_— et e e e —_— = NN
[« Y e

(=]

($)]

[e{elle] OCOO©O©©o OOOO©o Nell{elle]

NN ——
o
—_
N

2022 July
173. 24571
20.97714
3. 60301
2.1967516 AU

2000.0

1T

S O D

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

hA.(2000) Decl.

.67 =25
.19 =25
.31 =25
.07 =25
.94 -25

R.
1
1
1
8
8
8 48.
9
9
9
9
9
9
0

19 -25

.46 -25
.81 =25
.68 -25
.90 -24

.32 -24
.12 =24
.92 -24
20 07.
20 08.

.86 -25
.25 =25
.57 -26
.43 -26
.63 -26

.04 -27
.51 =21
.67 =21
.92 =27
.43 -26

.16 -26
.97 -26
.64 -26
.93 -25
.60 -25

43 -24
.20 -24
.13 =23
.84 -22
20 24.

.24 -21
.28 -20
.40 -19
.51 -18
.51 =17

.34 -16
.93 -15
.19 -14
.09 -13
.54 -12

.48 -12 01.

15 =24
07 -24

39 -22

——=OoIN ~NOSHO WO Wh WOTO W SHoOowor E-Néa1é3 fovle] O OO~I00 O — O ~IN

N IO 00 A~

Delta

. 350
. 321
. 281
. 231
172

.102
. 024
. 939
. 847
. 150

. 651
. 551
. 454
. 362
. 280

212
. 161
132
. 128
. 151

. 203
. 281
. 385
511
. 655

. 813
. 982
. 158
337
517

694
867
031
186
329

458
972
669
149
810

852
815
878
863
829

ST

WWWwWww wWWwWwWwww WWWwWwWw wWWwwWwww WWWwWwwWw wWWwWwww NNPNPNN NNN NN NNPNDNN

r

. 496
527
. 559
. 591
. 625

. 659
. 693
. 128
. 164
. 199

. 836
. 872
. 908
. 945
. 982

.018
. 055
. 092
. 128
. 165

. 201
231
273
. 309
. 344

. 380
415
. 449
. 484
.518

. 551
. 584
617
. 650
. 682

114
. 145
. 176
. 807
. 837

. 866
. 896
924
. 953
. 981

4.008

Daily motion
m

+2.04 -2.8
+1.98 -1.9
+1.91 -1.0
+1.83 -0.2
+1.73 +0.4
+1.62 +0.9
+1.50 +1.2
+1.36 +1.4
+1.20 +1.4
+1.03 +1.2
+0.83 +0.8
+0.62 +0.3
+0.39 -0.4
+0.15 -1.1
-0.11 -1.8
-0.36 -2.3
-0.58 -2.6
-0.76 -2.6
-0.86 -2.3
-0.88 -1.7
-0.81 -1.0
-0.67 -0.3
-0.47 +0.4
-0.25 +0.9
-0.03 +1.3
+0.19 +1.7
+0.39 +2.0
+0.56 +2.2
+0.71 +2.5
+0.83 +2.8
+0.94 +3.1
+1.02 +3.5
+1.09 +3.8
+1.14 +4.2
+1.17 +4.5
+1.20 +4.8
+1.21  +5.1
+1.21 +5.4
+1.21 +5.6
+1.19 +5.8
+1.17 +5.9
+1.14 +6.0
+1.11  +5.9
+1.07 +5.9
+1.02 +5.7
+0.96 +5.5

_28_

0.3703503
3.4888472 AU
0.15124504
6.52 years
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

—_ —_ —_ —_

— — — — —
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N
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Comet
Epoch
T

Peri.

Node

Incl.

q
€

ml = 13.3 + 5 log(Delta) +
R. A. (2000) Decl.

19 4717
.56 +79
.08 +80
.30 +80
.68 +80

.58 +79
.43 +78
21 +71
.52 +71]
.41 +76

.32 +15
13 +73
.97 +72
.24 +71
.60 +69

.84 +68
.90 +66
.81 +65
.62 +63
.42 +61

.30 +60
.36 +58
.68 +56
.33 +55
.38 +53

.86 +52
.82 +51
.26 +50
.19 +49
.60 +48

(45 +47
.10 +47
.28 +4]
.10 +47
.08 +47

.07 +47
.95 +48
.57 +49
.14 +50
.31 +51

.12 +52
.03 +53
.98 +54
.98 +55
.17 +55

.86 +56

C/2022 P3 (ZTF)

= 2023 June 25.0

= 2022 July 27.37442
= 0.10720

= 12.23037 2000.0
= 59.51654

= 2.5615945 AU

= 0.9895809

CITownN ol CINO©WW ONYCO O 0o

~NN—=Oo1—=

~NOH 0O 0o C1ILWCIWO ONOCIID OH—= 01O cIc1oo1—

—_

Delta

416
511
623
141
882

024
170
. 320
470
. 620

168
913
055
193
321

456
979
697
809
914

012
. 104
188
. 265
333

. 394
447
. 491
921
. 556

971
. 591
999
. 603
603

. 600
997
. 996
598
. 605

. 619
. 642
676
. 122
181

. 854

Gl OIICICIOT ICICICIOT . GICICICICT CICIGIGICT GIOTGTIUIOT AR RRR ARRGDWO  WWWWW NN

S OO UT CICICICITT CICICICIOT CIUTARDS ABRDDRD ARREAE ALWWWW WWWWW  WWWWW

1T
1T

5.0 log(r)

r

.079
137
. 196
. 257
. 320

. 384
. 450
.516
. 584
. 653

122
192

863
935
007

080
153
221
301
375

449
924
999
674
149

824
900
975
050
126

. 201
211
. 352
427
. 502

.51/8
. 653
. 128
. 803
871

. 952
027
. 101
175
. 249

. 323

Daily
m
-2.95
-3.74
-3.54
-2.40
-0.99

-0. 67
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

—_ —_ —_

— — — — —
N NWWwWww wWwWwwwnN NNN NN N————
o
w
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Comet 119P/Parker—-Hartley

Epoch = 2023 June 25.0
12.11162 TT

T

Peri.

Node

Incl.

a

ml =

= 2022 Aug.
322.10037
104. 56934
7.39299
2.3277837 AU

.3+ 5 logDelta) + 15.0 log(r)
R.A. (2000) Decl.

.84 +22
.19 +23
.97 +24
.54 +24
.31 +25

.11 425
.85 +25
.56 +25
.56 +25
.51 +25

.04 +25
.87 +24
11 +24
.30 +23
.46 +22

.02 +21
.83 +20
.80 +19
.82 +18
.83 +17

.18 +16
.60 +15
.27 +14
.14 +12
.99 +11

.98 +10
.68 +09
.04 +07
.03 +06
.58 +05

.63 +04
.11 +03
.91 +03
.93 +02
.05 +01

.12 +01
.00 +01
.51 +01
.52 +01
.88 +01

.54 +01
.47 +02
.80 +03
.17 +03
.16 +04

.25 +05

~

NOENS SHOO—00 SH—= 0001 ~N oo ~IWw WOOID

(&3] NOOSOOT CIdo— AODDHWOOoO OCWhN—

2000.0

Delta

. 066
. 582
. 625
. 696
191

906
038
183
338
499

664
830
995
158
316

. 468
. 612
148
. 874
. 989

4.092
4.182
4.259
4
4

—_——

WLLWL  WLWRNN PN~

. 320
. 367

4.398
4.412
4.411
4.393
4.358

4.308
. 242
. 162
.070
.967

. 856
139
620
. 902
390

. 289
. 203
138
097
. 084

101

1T

r

. 938
. 965
.593
. 622
. 653

. 684
. 116
. 149
. 182
. 816

. 851
. 886
.922
957
. 994

.030
. 067
. 104
. 141
178

215
. 252
. 289
. 326
. 363

. 400
437
474
.510
. 546

. 582
.618
. 654
. 689
. 124

. 159
. 194
. 828
. 862
. 895

. 928
. 961
. 994
4.026
4.058

4.089

wWww WWWWW wWWWwWwww WWWWW wWWwWwwWwww WWWWW NPNNNN NNNNN DDNNNN

S O D

Daily motion

-0.78 +5.6
-0.81 +5.3
-0.72 +4.5
-0.53 +3.4
-0.28 +2.4
-0.01 +1.4
+0.26 +0.5
+0.50 -0.3
+0.71  -1.1
+0.89 -1.8
+1.03 -2.4
+1.14 -3.1
+1.23 -3.7
+1.29 -4.3
+1.34 -4.8
+1.37 -5.4
+1.39 -5.8
+1.40 -6.2
+1.40 -6.6
+1.40 -6.9
+1.39 -7.1
+1.37 -1.3
+1.36 -7.4
+1.34 -1.5
+1.31 -7.4
+1.28 -7.4
+1.25 -1.2
+1.22 6.9
+1.18 6.6
+1.13  -6.2
+1.07 5.7
+1.01 5.2
+0.94 -4.5
+0.85 -3.8
+0.76 -2.9
+0.64 -2.0
+0.52 -1.0
+0. 37 0.0
+0.21  +1.1
+0.04 +2.1
-0.13  +3.1
-0.30 +3.9
-0.45 +4.5
-0.56 +4.7
-0.64 +4.6

|
e
=
>
+
~
—h

_25_

0. 3882698
3.8052457 AU
0.13277919
71.42 years

2
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

-0. 40
-0. 47

-0. 46

Comet C/2021 QM45 (PANSTARRS)
Epoch = 2023 June 25.0 1T
T = 2022 Aug. 13.51318 TT
Peri. = 72.82434

Node = 354.59128 2000.0
Incl. = 22.82158

q = 2.7735792 AU

e = 0.9924224

ml = 87 +5 log(Delta) + 15.0 log(r)
RhA.(2000) Decl. Delta r

m o s

08 01.56 +51 00.9 2.256 3.144
07 52.96 +50 36.5 2.299 3.192
07 44.88 +49 49.9 2.367 3.242
07 38.41 +48 43.9 2.459 3.294
07 34.23 +47 23.5 2.574 3.348
07 32.59 +45 53.8 2.710 3.404
07 33.49 +44 19.3 2.864 3. 461
07 36.65 +42 43.3 3.033 3.520
07 41.76 +41 07.8 3.213 3.580
07 48.49 +39 34.1 3.402 3.641
07 56.50 +38 02.5 3.596 3.704
08 05.52 +36 33.0 3.792 3.767
08 15.30 +35 05.6 3.989 3.832
08 25.64 +33 40.0 4.183 3.897
08 36.37 +32 15.7 4.373 3.963
08 47.35 +30 52.8 4.556 4.030
08 58.46 +29 31.0 4.731 4.098
09 09.61 +28 10.2 4.895 4.166
09 20.72 +26 50.4 5.047 4.235
09 31.73 +25 31.8 5.186 4.305
09 42.58 +24 14.3 5.310 4.374
09 53.20 +22 58.3 5.417 4.445
10 03.57 +21 44.0 5.508 4.515
10 13.62 +20 31.7 5.581 4.586
10 23.32 +19 21.7 5.636 4.657
10 32.61 +18 14.5 5.672 4.729
10 41.44 +17 10.4 5.689 4.800
10 49.74 +16 10.0 5.687 4.872
10 57.47 +15 13.7 5.667 4.944
11 04.53 +14 22.1 5.630 5.016
11 10.85 +13 35.7 5.578 5.089
11 16.34 +12 55.1 5.512 5. 161
11 20.91 +12 20.8 5.435 5.234
11 24.46 +11 53.2 5.351 5.306
11 26.91 +11 32.5 5.262 5.379
11 28.18 +11 19.1 5.174 5. 451
11 28.22 +11 12.7 5.091 5.524
11 27.04 +11 12.8 5.018 5.597
11 24.67 +11 18.8 4.960 5.669
11 21.24 +11 29.4 4.923 5.742
11 16.92 +11 43.0 4.911 5.814
11 11.99 +11 57.8 4.927 5.887
11 06.74 +12 12.0 4.974 5.959
11 01.49 +12 23.9 5.052 6.032
10 56.58 +12 32.1 5.162 6.104
10 52.26 +12 35.4 5.300 6.176

-0. 39

_26_
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 107P/(4015) Wilson-Harrington
%poch = 2023 June 25.0

= 2022 Aug. 24.6492

Peri. = 95.45703

Node = 266.76844 2000.0

Incl. = 2.79899

q = 0.9668683 AU
H=158 , G=0.15
RhA.(ZOOO) Decl. Delta
07 23.33 +20 00.0 0.904
07 07.69 +20 16.5 0.992
06 55.83 +20 27.9 1.105
06 48.40 +20 35.3 1.242
06 45.21 +20 39.7 1.398
06 45.72 +20 41.6 1.569
06 49.32 +20 40.6 1.753
06 55.34 +20 36.4 1.945
07 03.29 +20 28.4 2.143
07 12.72 +20 16.2 2.345
07 23.25 +19 59.3 2.547
07 34.64 +19 37.5 2.747
07 46.63 +19 10.7 2.943
07 59.04 +18 38.9 3.134
08 11.74 +18 02.3 3.317
08 24.60 +17 21.1 3. 491
08 37.52 +16 35.5 3.654
08 50.44 +15 45.8 3.804
09 03.27 +14 52.4 3. 941
09 15.98 +13 55.8 4.063
09 28.52 +12 56.4 4.169
09 40.83 +11 54.6 4.258
09 52.89 +10 51.0 4.329
10 04.66 +09 46.0 4. 381
10 16.08 +08 40.2 4.415
10 27.13 +07 34.2 4.429
10 37.76 +06 28.5 4.424
10 47.89 +05 24.0 4.400
10 57.47 +04 21.1  4.356
11 06.41 +03 20.8 4.295
11 14.61 +02 23.8 4.217
11 21.98 +01 31.0 4.123
11 28.37 +00 43.5 4.017
11 33.64 +00 02.3 3.899
11 37.64 +00 31.5 3.774
11 40.19 +00 56.6  3.645
11 41.14 -01 11.9  3.517
11 40.36 -01 16.2 3.393
11 37.78 -01 08.8 3. 281
11 33.44 +00 49.3 3.185
11 27.49 +00 18.4 3.110
11 20.24 +00 22.4 3.062
11 12.19 +01 10.5 3.045
11 03.89 +02 02.2 3.060
10 55.95 +02 53.7 3.108
10 48.91 +03 41.3 3.186

1T
6 1T

. 886
. 969
. 050
130
. 208

. 284
. 359
. 431
. 502
.572

. 639
. 105
. 169
. 832
. 893

. 952
. 009
. 066
120
173

. 225
215
. 324
371
Ay

. 462
. 005
. 0471
. 587
. 627

. 665

S o D

_27_

0.6316169
2.6246272 AU
0.23179424
4. .25 years
motion V
+1.9 17.2
+1.4 17.7
+0.9 18.2
+0.6 18.8
+0.3 19.2
0.0 19.6
-0.3 20.0
-0.6 20.3
-1.0 20.5
-1.5 20.8
-2.0 21.0
-2.5 21.2
-3.0 21.4
-3.4 21.5
-3.9 21.6
-4.4 21.7
-4.8 21.8
-5.2 21.8
-5.5 21.9
-5.8 21.9
-6.1 21.9
-6.3 21.9
-6.4 21.8
-6.6 21.8
-6.6 21.9
-6.6
-6.5
-6.4
6.2
-5.9
-5.5
-5.0
-4.4
-3.7
-2.9
-2.0 )
-0.9 )
+0. 2 )
+1.4 )
+2.6 21.9
+3.7 21.8
+4.5 21.7
+5.1 21.5
+5.2 21.5
+5.0 21.7
+4.4 21.9

163.
151.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

13P/Schwassmann-Wachmann

= 2023 June 25.0

2022 Aug.
199. 50727
69. 56884
11. 23826
0.9719191 AU

25.9023
2000.0

1T
117

S O D

ml =11.1 + 5 log(Delta) + 22.5 log(r (t-80))
R.A. (2000) Decl.

.16 =13
.13 =10
.24 07
.38 -05
.13 02

.45 +00
.64 +01
.36 +03
.67 +05
.60 +06

.16 +08
.36 +09
17 +10
.58 +12
.54 +13

.01 +14
.92 +14
.19 +15
13 +16
.45 +16

07.
19.
41.
13.
93.

_
p —oe ol
—ONARUT RO CIOS—IO

~
S~
—ON A

_
©0 ¢
—~JO =N Ao ~NOoO O J©o WO

Delta

211
393
575
153
. 926

. 091
. 248
. 393
. 526
. 645

. 149
. 838
909
963
000

019
020
004
971
922

. 859
. 183
. 696
. 601
. 501

. 400
. 302
212
. 136
.079

. 047
. 043
.072
134
. 228

. 351
. 500
. 669
. 854
. 048

4.247
4. 445
4. 640
4.828
5.004

5.167

r

. 941
. 030
118
. 204
. 289

312
. 453
. 533
611
. 688

. 163
. 836
.908
979
. 047

.15
. 181
. 245
. 308
370

. 430
. 489
. 547
. 604
. 659

. 113
. 166
. 818
. 868
918

966
013
059

Daily motion
m ,
+2.10 +17.3
+1.96 +16.2
+1.85 +15.3
+1.77 +14.3
+1.70 +13.5
+1.64 +12.6
+1.59 +11.8
+1.55 +11.0
+1.51 +10.3
+1.47 +9.5
+1.44 +8.8
+1.40 +8.1
+1.36 +7.4
+1.32 +6.7
+1.27 +6.0
+1.22 +5.4
+1.16 +4.8
+1.09 +4.1
+1.01 +3.6
+0.92 +3.0
+0.82 +2.5
+0.70 +2.0
+0.56 +1.5
+0.41  +1.1
+0.24 +0.7
+0.05 +0.4
-0.15 0.0
-0.36 -0.4
-0.56 -0.7
-0.73 -1.1
-0.86 -1.4
-0.94 -1.6
-0.94 -1.6
-0.88 -1.5
-0.76 -1.2
-0.60 -0.8
-0.42 -0.2
-0.24 +0.4
-0.06 +1.0
+0.11  +1.5
+0.26 +2.0
+0.39 +2.4
+0.50 +2.7
+0.60 +2.9
.0
.0

_28_

0.6858572
3.0938767 AU
0.18111297
5.44 years
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Comet 157P/Tritton
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Mar.
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Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

P/2022 W1
= 2023 June 25.0

(Rankin)

2000.0

1T

2022 Sept. 15.78594 TT
17. 80069
38. 81661
13. 46620

3.3680602 AU

S O D

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

.53 +32
.81 +32
.36 +32
.16 +32
.05 +32

.84 +32
.29 +32
.19 +32
.31 432
.47 +33

.48 +33
.18 +33
.43 +33
.07 +33
.01 +33

.10 +33
.26 +32
.38 +32
.31 +32
.16 +31

.66 +31
.80 +31
.51 +30
.12 +30
.35 +29

.33 +29
.58 +28
.00 +28
.50 +28
.96 +28

.21 +21
.29 +2]
.87 +28
.90 +28
.26 +28

.90 +29
.83 +30
.17 +30
.19 +31
.28 +31

.93 +32
.69 +32
.08 +32
.51 +32
.29 +32

.56 +31

34.0
30.8
28.1
2].5
29.5

N
. . . . . . @ . . . . . . .
» OCOON [$aFerYeor XY IV O~ IO WWoOIO ~NoSHO©oow O—=NOO A=W OI—=O

Delta

. 632
143
. 872
014
166

. 323
. 484
644
801
954

100
23]
365
482
987

678
157
821
8170
904

922
925
913
885
842

185
115
632
539
436

328
216
105
997
897

. 810
141
. 693
671
677

113
119
. 872

POWWE  WWWWL WWRRRE ARRRR ARRRR ARARRR RARRRR DWW WWNNN

r

. 451
. 466
. 483
.500
.519

.538
. 959
. 580
. 603
. 627

. 651
671
. 103
. 130
. 158

. 186
. 816
. 846
871
908

940
972

Daily

m
-0.27
-0.05
+0.
+0.
+0.

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

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

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

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

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

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

_30_

18
40
60

0.5165823
6.9671843 AU
0. 05359424
18. 39 years
motion mi
-0.3 19.4
-0.3 19.5
-0.2 19.6
+0.1 19.7
+0.4 19.9
+0.6 20.0
+0.8 20.1
+0.9 20.2
+0.8 20.4
+0.8 20.5
+0.6 20.6
+0.3 20.7
0.0 20.8
-0.3 20.9
-0.7 21.0
-1.0 21.0
-1.4 21.1
-1.8 21.2
-2.1 21.2
-2.4 21.3
-2.6 21.3
-2.7 21.4
-2.8 21.4
-2.8 21.4
-2.7 21.4
-2.6 21.4
-2.3 21.4
-1.9 21.4
-1.4 21.4
-0.8 21.4
-0.1 21.4
+0.7 21.4
+1.5 21.4
+2.3 21.3
+3.1 21.3
+3.6 21.3
+3.9 21.3
+3.9 21.3
+3.6 21.3
+2.9 21.4
+2.0 21.4
+0.9 21.5
-0.2 21.6
-1.3 21.7
-2.2 21.8
-2.9 21.9
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1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

q
€

—_ —_ —_ —_ —_ —_ —_ —_

—_

C/2020 R7 (ATLAS)

= 2023 June 25.0

= 2022 Sept. 16.25024

= 347.84125

= 268.28514  2000.0

= 114. 89737

= 2.9559749 AU

= 1.0002746

ml = 10.1 + 5 log(Delta) +
R.A. (2000) Decl. Delta

.92 11 21.9  4.050
.06 -09 26.5 4.006
.53 =07 21.8 3.940
.11 -05 06.1  3.855
.61 -02 37.7 3.755
.81 +00 04.9 3.644
.43 +03 02.7 3.527
.20 +06 16.0 3. 411
.83 +09 43.8 3.301
.03 +13 23.1  3.204
.61 +17 08.6  3.128
.45 +20 52.1  3.080
.69 +24 23.2 3.063
.76 +27 30.8 3.082
.42 +30 05.3 3.137
.68 +32 01.2 3.227
.60 +33 17.6  3.347
.12 +33 58.1  3.493
.88 +34 09.1  3.659
.18 +33 57.8 3.839
.07 +33 31.2 4.028
.41 +32 55.3  4.219
.95 +32 14.8  4.409
.43 +31 33.4 4.594
.57 +30 54.0 4.770
.13 +30 18.6  4.933
.86 +29 49.0 5.083
.57 +29 26.6 5.216
.07 +29 12.5 5.332
.19 +29 07.7 5.429
.79 +29 13.3  5.507
.71 +29 30.0 5.567
.83 +29 58.6 5.608
.97 +30 39.9 5.632
.02 +31 34.3 5. 641
.82 +32 42.4 5.637
.19 +34 04.1  5.623
.96 +35 39.4 5.600
.94 +37 27.8 5.574
.91 +39 27.9  5.547
.65 +41 38.1 5.524
.89 +43 56.0 5.507
.39 +46 18.2 5.501
.89 +48 40.9 5.508
.18 +560 59.3 5.532
.13 +63 08.6 5.572
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1T
1T

5.0 |

r

. 158
. 194
. 232
213
. 316

. 361
. 408
. 457
. 508
. 560

. 614
. 669
. 126
. 184

843

903
964
026
089
153

217
283
348
415
481

949
616
685
153
822

891
960
030
099
169

. 239
310
. 380
. 451
. 521

. 592
. 662
133
. 804
. 875

. 945

og (r)
Daily

m
+0. 64
+0. 58
+0. 50
+0. 40
+0. 28

+0.14
-0.04
-0.24
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Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
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2
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22

1
11
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31

10
20

1
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31

Comet
Epoch
T
Peri.

Node
Incl.

a
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211P/Hi I |

= 2023 June 25.0 1T
= 2022 Oct. 4.61589 TT
= 428798

=117.12624  2000.0

= 18.91861

2.3275831 AU

S O D

8.4 +5 log(Delta) + 22.5 log(r)
R.A. (2000) Decl.

.69 +15
231 +17
.30 +18
.48 +20
.89 +22

.80 +24
.90 +26
.16 +28
.64 +29
.35 +29

.96 +29
.81 +28
.97 421
.25 +26
.44 +24

.24 +23
.38 +21
.63 +19
.19 +18
.68 +16

17 +14
.16 +12
.55 +10
.28 +09
.28 +07

.50 +05
.91 +04
.46 +02
.09 +01
.18 +00

.45 -01
.06 -02
.54 -03
.81 -04
.19 -04

.39 -05
.48 -05
.97 -06
.11 =06
.55 -06

.36 -06
.97 -06
.20 -05
.90 -05
.92 -05

.13 -04

o
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Delta

. 851
. 163
. 688
. 630
. 593

979
990
. 626
. 686
. 168

. 868
. 984
111
249
392

941
691
842
992
139

. 282
. 420
. 551
.675
. 189

894
987
069
137
191

231
256
265
259
231

199
146
079
000
908

. 807
. 699
. 586
471
. 357

. 249

—_——
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r

. 407
. 424
. 443
. 463
. 484

. 507
.930
. 955
. 581
. 608

. 635
. 664
. 693
123
. 153

. 184
. 816
. 848
. 880
.912

945
.978
011
. 045
.078

112
. 145
178
212
. 245

218
311
. 344
371
.410

. 442
474
. 506
. 538
. 569

. 600
. 631
. 662
. 692
122

. 151

Daily

m
+0. 7]
+0. 52
+0. 25
-0.04
-0. 30
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0.3440133
3.5482169 AU
0.14746496
6. 68 years

motion

+7.
+9.
+11.
+12.
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+6.
+3.
+0.
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 408P/Novichonok—Gerke

Epoch = 2023 June 25.0 1T

T = 2022 Oct. 5.31694 TT

Peri. = 226.50575 e = 0.2687280
Node = 189.44163 2000.0 a= 47421217 AU
Incl. = 19.35689 n= 0.09544321

q = 3.4677808 AU P = 10.33 years
ml =-2.3 +5 log(Delta) + 30.0 log(r (t+90))
RhA.(ZOOO) Decl. Delta r Daily motion mil

m o m ,

04 01.69 -01 22.7 2.790 3.496 -0.19 +2.3 16.5
04 00.64 +00 54.1 2.904 3.502 0.00 +3.5 16.7
04 01.43 +00 15.3 3.031 3.509 +0.18 +4.3 16.8
04 04.05 +00 30.8 3.168 3.517 +0.36 +4.9 16.9
04 08.37 +01 21.5 3.310 3.525 +0.52 +5.2 17.1
04 14.24 +02 14.6 3.455 3.534 +0.67 +5.3 17.2
04 21.50 +03 07.9 3.599 3.543 +0.80 +5.3 17.4
04 29.97 +03 59.8 3.741 3.553 +0.91 +5.1 17.5
04 39.49 +04 49.0 3.877 3.563 +1.00 +4.7 17.6
04 49.90 +05 34.3 4.006 3.574 +1.08 +4.3 17.7
05 01.07 +06 14.8 4.127 3.586 +1.15 +3.8 17.9
05 12.86 +06 49.8 4.238 3.598 +1.21 +3.2 18.0
05 25.16 +07 18.7 4.338 3.611 +1.25 +2.5 18.1
05 37.85 +07 41.0 4.426 3.624 +1.29 +1.9 18.2
05 50.83 +07 56.5 4.502 3.637 +1.31 +1.2 18.3
06 04.01 +08 05.0 4.564 3.651 +1.32 +0.5 18.4
06 17.29 +08 06.4 4.613 3.666 +1.33 -0.3 18.5
06 30.59 +08 00.7 4.647 3.681 +1.33 -1.0 18.5
06 43.82 +07 47.9 4.667 3.696 +1.32 -1.6 18.6
06 56.90 +07 28.4 4.673 3.712 +1.30 -2.3 18.7
07 09.77 +07 02.4 4.663 3.728 +1.27 -3.0 18.7
07 22.32 +06 30.2 4.640 3.744 +1.24 -3.5 18.8
07 34.49 +05 52.3 4.602 3.761 +1.19 -4.1 18.8
07 46.19 +05 09.1 4.550 3.778 +1.14 -4.6 18.9
07 57.33 +04 21.4 4.485 3.796 +1.08 -5.0 18.9
08 07.83 +03 29.7 4.407 3.814 +1.01 -5.4 18.9
08 17.58 +02 34.9 4.317 3.832 +0.93 -5.6 19.0
08 26.46 +01 37.9 4.217 3.851 +0.84 -5.8 19.0
08 34.37 +00 39.6 4.108 3.870 +0.73 -5.8 19.0
08 41.17 +00 18.5 3.992 3.889 +0.61 -5.8 19.0
08 46.73 -01 15.2 3.872 3.908 +0.48 -5.5 19.0
08 50.91 -02 08.9 3.749 3.928 +0.34 -5.1 19.0
08 53.60 -02 57.6 3.629 3.947 +0.18 -4.5 19.0
08 54.69 -03 39.3 3.513 3.968 +0.02 -3.7 19.0
08 54.15 -04 11.8 3.406 3.988 -0.14 -2.7 19.0
08 51.99 -04 33.0 3.314 4.008 -0.30 -1.4 19.0
08 48.39 04 40.8 3.239 4.029 -0.43 0.0 19.0
08 43.59 04 34.2 3.186 4.050 -0.53 +1.5 19.0
08 38.00 04 12.7 3.159 4.071 -0.58 +2.9 19.1
08 32.11 -03 37.5 3.161 4.092 -0.58 +4.2 19.2
08 26.46 -02 50.7 3.191 4.113 -0.53 +5.2 19.2
08 21.53 -01 55.6 3.249 4.134 -0.44 +5.8 19.4
08 17.75 +00 56.0 3.334 4.156 -0.30 +6.1 19.5
08 15.36 +00 04.6 3.442 4.177 -0.15 +6.0 19.6
08 14.54 +01 03.1 3.571 4.199 0.00 +5.6 19.8
08 15.29 +01 56.8 3.714 4.221 +0.16 +5.0 19.9

_38_
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Dec.
Jan.
Jan.
Jan.
Jan.
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Mar.
Mar.
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1T

2023/Zg

16
26

)
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1
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2]
6
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26

6
16
26

)
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)
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2
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2
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1
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Comet

Epoch
T

Peri.
Node
Incl.

a

61P/Sha jn—-Schaldach

= Epoch 2023 June 25.0 1T

= 2022 Oct. 23.73752 TT

= 221. 64000 e = 0.4236964

= 162.96358 2000.0 a= 3.6887693 AU
= 6.00006 n= 0.13911752

= 2.1258510 AU P= 7.08 years

ml = 10.4 + 5 log(Delta) + 15.0 log(r (t+30))

RhA.(ZOOO) Decl. Delta r Daily motion mil
m o m ,

01 45.86 +03 34.2 1.794 2.200 +1.13 +8.3 17.0
01 57.90 +04 59.7 1.925 2.220 +1.28 +8.8 17.2
02 11.34 +06 29.8 2.060 2.243 +1.41 +9.2 17.5
02 25.96 +08 01.8 2.197 2.268 +1.52 +9.2 17.7
02 41.55 +09 33.4 2.336 2.295 +1.61 +9.1 17.9
02 57.97 +11 02.5 2.475 2.323 +1.68 +8.7 18.1
03 15.07 +12 27.6 2.612 2.353 +1.74 +8.2 18.3
03 32.72 +13 47.0 2.747 2.385 +1.79 +7.6 18.5
03 50.83 +14 59.7 2.879 2.418 +1.83 +6.9 18.7
04 09.29 +16 04.6 3.007 2.452 +1.86 +6.0 18.9
04 28.00 +17 01.0 3.129 2.487 +1.88 +5.2 19.1
04 46.88 +17 48.4 3.245 2.524 +1.89 +4.2 19.3
05 05.84 +18 26.4 3.354 2.561 +1.90 +3.3 19.4
05 24.78 +18 54.9 3.455 2.600 +1.89 +2.3 19.6
05 43.63 +19 13.8 3.548 2.639 +1.88 +1.4 19.8
06 02.30 +19 23.4 3.630 2.678 +1.85 +0.5 19.9
06 20.72 +19 24.0 3.703 2.718 +1.83 -0.4 20.0
06 38.83 +19 15.9 3.764 2.759 +1.79 -1.3 20.2
06 56.54 +18 59.9 3.813 2.800 +1.75 -2.0 20.3
07 13.80 +18 36.4 3.851 2.841 +1.70 -2.7 20.4
07 30.56 +18 06.4 3.875 2.883 +1.65 -3.3 20.5
07 46.74 +17 30.5 3.886 2.924 +1.59 -3.9 20.6
08 02.32 +16 49.8 3.883 2.966 +1.52 -4.3 20.7
08 17.22 +16 05.0 3.867 3.008 +1.45 -4.7 20.8
08 31.38 +15 17.3 3.837 3.050 +1.37 -4.9 20.8
08 44.76 +14 27.6 3.793 3.092 +1.29 -5.0 20.9
08 57.26 +13 37.0 3.737 3.134 +1.20 -5.1 21.0
09 08.82 +12 46.9 3.667 3.175 +1.10 -4.9 21.0
09 19.33 +11 58.3 3.586 3.217 +0.99 -4.7 21.0
09 28.68 +11 12.7 3.495 3.258 +0.87 -4.3 21.1
09 36.74 +10 31.5 3.396 3.299 +0.73 -3.8 21.1
09 43.36 +09 56.2 3.291 3.340 +0.58 -3.1 21.1
09 48.38 +09 28.4 3.182 3.381 +0.41 -2.3 21.1
09 51.66 +09 09.5 3.074 3.422 +0.23 -1.3 21.1
09 53.05 +09 00.9 2.970 3.462 +0.03 -0.2 21.1
09 52.45 +09 03.6 2.876 3.502 -0.17 +0.9 21.1
09 49.89 +09 18.2 2.795 3.541 -0.36 +2.1 21.1
09 45.47 +09 44.0 2.734 3.580 -0.53 +3.2 21.1
09 39.51 +10 19.7 2.697 3.619 -0.66 +4.0 21.1
09 32.50 +11 02.4 2.688 3.658 -0.74 +4.5 21.2
09 25.03 +11 48.8 2.710 3.696 -0.75 +4.7 21.3
09 17.78 +12 35.1 2.763 3.733 -0.69 +4.5 21.4
09 11.40 +13 18.0 2.846 3.771 -0.57 +4.0 21.5
09 06.35 +13 54.8 2.957 3.807 —0.42 +3.3 21.6
09 02.96 +14 24.1 3.091 3.844 -0.24 +2.5 21.8
09 01.36 +14 45.2 3.244 3.880 -0.06 +1.6 22.0
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

P/2022 L3 (ATLAS)
= 2023 June 25.0

2022 QOct.
10. 32892
29. 80567
21. 54321

2.4199437 AU

29. 9480
2000.0

ml =12.1 + 5 log(Delta) +
RhA.(ZOOO) Decl.

m °
02 05.10 +28

02 12.
02 22.
02 34.
02 48.

—_ —_

OO OOOOO OOOOO
wW
D

OO —=—
©©o

(S

o

(=]
©
N

99 +29
47 +30
42 +31
15 +32

.41 +33
.97 +34
.64 +35
.25 +36
.62 +37

.59 +37
.01 +38
.13 +38
.58 +38
.44 +39

17 +39
.64 +38
.15 +38
.38 +38
4T +317

.94 +37
.13 +36
.80 +36
.08 +35
.55 +35

.15 +34
.83 +34
.51 +33
.15 433
.61 +33

.81 +33
.61 +33
.84 +33
.36 +33
.01 +34

.65 +35
.21 +36
.13 +36
.38 +317
.54 +38

.14 +38
.63 +39
.91 +39
.15 +39
.82 +38

.15 437

— NN AhLWOWO WO SHOOoHNW O—=ONCOI NN O O ~ o000 I ~Nw—wo oOHOOW

—_

Delta

936
.071
212
358
506

655
803
949
093
232

. 366
. 494
.615
128
833

928
014
089
152
204

243
269
282
282
269

242
202
151
089
017

938
. 853
. 166
. 681
. 600

. 528
471
. 432
415
. 423

. 460
. 925
.617
. 136
871

4.037

WWWWW  WWWWW WWWWL ARRRE ABRRAR AARRL WWOKWWW WWNNN NN

1T
0TT

5.0 |
r

. 492
.014
. 538
. 566
595

. 627
. 661
. 697
135
175

. 816
. 859
.903
. 948
. 994

. 042
. 091
. 140
.190
. 241

. 292
. 344
. 396
. 449
. 502

. 556
. 610
. 664
. 118
172

. 826
. 881
935
989
044

. 098
. 152
207
4.261
4.315

4.368
4.422
4.476
4.529
4. 582

4.635

S O D

og (r)

Daily
m
+0. 63
+0. 89
+1.11
+1.30
+1. 46

+1.60
+1.72
+1.82
+1. 91
+1.97

+2.02
+2.06
+2.08
+2.09
+2.08

+2. 06
+2.03
+1.99
+1.93
+1.88

+1. 81
+1.74
+1. 66
+1.58
+1.50

+1. 41
+1. 31
+1. 21
+1.10
+0. 98

+0. 85
+0.70
+0. 53
+0. 35
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0.6277414
6. 5007060 AU
0. 05946526
16.57 years
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1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
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2
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2
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1
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1
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31

Comet
Epoch
T

Peri.

Node

Incl.

a

m1

244P/Scotti

= 2023 June
2022 Nov.
93. 16575
353. 99897

2.25929

w

R. A. (2000) Decl.

09

OO0 — i e
OCOOOO OOOOO OOOoOo
OoO——

(=]
©

51

48.
47,

.53 +25 52.
.43 +25 46.
.03 +25 40.
.16 +25 34.
.65 +25 27.

.28 +25 19.
.90 +25 09.
.32 +24 56.
.39 +24 41.
.99 +24 22.

.97 +24 00.
.24 +23 34.
.10 +23 05.
.24 +22 32.
.18 +21 56.

.25 +21 17.
.51 +20 34.
.67 +19 50.
.48 +19 04.
.92 +18 16

.94 +17 28.
.44 +16 39.
.34 +15 52.
.55 +15 07.
.95 +14 24.

.65 +26 23,
76 +26 18,

23 +26 13.
42 +26 06.
51 +25 59.

—OoO—=0ON OOOoO©O

—_— A= AhO—=wWh WOCI100O WOhhO— CIJdoHh© Ol DONOCIOO

w
o
X
S
S
E~3 AwWONO

25.0
17.7265

2000.0

3. 9205693 AU
.2 +5 log(Delta) + 20.0 log(r (t+140))

Delta

.967
. 021
.103
. 207
. 329

. 466
.612
164
917
068

215
355
486
606
114

809
889
954
002
035

051
049
031
996
945

878
195
699
589
468

339
202
062
921
184

. 654
. 537
437
. 359
. 307

. 284
291
. 329
. 396
. 490

. 606

W WRWWW WWWWW WWARE ARRRR BRCIOICT CIUIARR ARRRDE RLOWWOKW  WWWWHN

1T
0TT

r

925
L9271
.930
933
. 936

.939
943
. 948
. 952
957

. 963
. 968
975
981
988

995
002
010
018
027

035
044
054
063
073

083
094
104
115
126

138
149
161
173
186

. 198
421
4.224
4.23]
4.250

4.264
4.27]
4.291
4.305
4.319

4. 333

B ARRRAR RARRAR ARRRAE RARARRAKD WRWWW WWWWW WWWWW

S O D

Daily motion
m

-0.64 -0.3
-0.52 -0.5
-0.36 -0.7
-0.18 -0.7
+0.02 -0.7
+0.21 -0.6
+0.39 -0.6
+0.55 -0.6
+0.69 -0.6
+0.81 -0.7
+0.92 -0.9
+.01  -1.1
+1.08 -1.4
+.14  -1.7
+1.18 -2.0
+1.22 -2.4
+1.24 -2.8
+1.25 -3.1
+1.26 -3.5
+1.25 -3.8
+1.24 4.1
+1.22 -4.4
+1.20 -4.6
+1.16 4.7
+1.12 -4.8
+1.07 -4.8
+1.02 -4.8
+0.95 -4.6
+0.88 -4.4
+0.79 -4.1
+0.69 -3.6
+0.58 -3.1
+0.46 -2.5
+0.32 -1.7
+0.17 -0.9
+0. 01 0.0
-0.15 +0.8
-0.30 +1.6
-0.43 +2.3
-0.53 +2.7
-0.99 +2.9
-0.99 +2.7
-0.54 +2.4
-0.45 +1.?
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0. 1995006
4.8976543 AU
0.09093308
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Comet 118P/Shoemaker-Levy
Epoch = 2023 June 25.0 1T

T = 2022 Nov. 24.36520 TT

Peri. = 314.84933 e = 0.4535509
Node = 142.09627 2000.0 a= 3.3471449 AU
Incl. = 10.09127 n= 0.16095049

q = 1.8290443 AU P= 6.12 years

ml = 89+ 5 log(Delta) + 15.0 log(r)

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

2023/24 h m o m

Jan. 6 08 43.46 +09 22.3 0.934 1.865 -0.30 +8.5 12.8 153
Jan. 16 08 39.41 +10 58.7 0.918 1.883 -0.51 +10.8 12.8 164
Jan. 26 08 33.87 +12 53.5 0.923 1.905 -0.58 +12.0 12.9 173
Feb. 5 08 28.40 +14 53.6 0.952 1.930 -0.49 +11.8 13.1 169
Feb. 15 08 24.42 +16 45.9 1.005 1.958 -0.27 +10.4 13.3 158
Feb. 25 08 22.98 +18 21.1 1.080 1.989 +0.02 +8.3 13.5 147
Mar. 7 08 24.59 +19 34.0 1.173 2.022 +0.33 +6.0 13.8 137/
Mar. 17 08 29.23 +20 23.8 1.282 2.05/ +0.62 +3.7 14.1 128
Mar. 27 08 36.60 +20 51.6 1.405 2.095 +0.87 +1.6 14.5 120
Apr. 6 08 46.29 +20 59.3 1.539 2.134 +1.08 -0.2 14.8 112
Apr. 16 08 57.79 +20 49.2 1.680 2.175 +1.23 -1.9 15.1 105.
Apr. 26 09 10.69 +20 23.6 1.829 2.218 +1.35 -3.3 15.4 98
May 6 09 24.62 +19 44.4 1,982 2.261 +1.44 -4.6 15.7 92
May 16 09 39.25 +18 53.7 2.139 2.306 +1.49 -5.6 16.0 86.
May 26 09 54.37 +17 53.0 2.297 2.351 +1.53 -6.5 16.3 80.
June 5 10 09.79 +16 44.0 2.456 2.397 +1.55 -1.3 16.5 14
June 15 10 25.36 +15 28.2 2.614 2.444 +1.56 -7.9 16.8 69.
June 25 10 41.00 +14 06.9 2.769 2.491 +1.56 -8.4 17.1 63.
July 5 10 56.63 +12 41.1 2.922 2.539 +1.56 -8.8 17.3 58.
July 15 11 .12.20 +11 12.2 3.070 2.586 +1.55 -9.0 17.5 52.
July 25 11 27.69 +09 41.0 3.212 2.634 +1.54 -9.2 1].7 4]
Aug. 4 11 43.08 +08 08.6 3.347 2.682 +1.53 -9.3 18.0 42
Aug. 14 11 58.35 +06 35.8 3.474 2.730 +1.52 -9.3 18.1 36.
Aug. 24 12 13.51 +05 03.4 3.591 2.778 +1.51 -9.2 18.3 31
Sept. 3 12 28.54 +03 32.3 3.698 2.825 +1.50 -9.0 18.5 25.
Sept. 13 12 43.43 +02 03.1 3.794 2.872 +1.48 -8.8 18.7 20.
Sept.23 12 58.19 +00 36.6 3.877 2.920 +1.4] -8.5 18.8 15.
Oct. 3 13 12.80 +00 46.6 3.946 2.966 +1.45 -8.1 19.0 10.
Oct. 13 13 27.23 -02 05.8 4.001 3.013 +1.43 -7.7 19.1 6.
Oct. 23 13 41.47 -03 20.4 4.041 3.059 +1.41 -7.2 19.2 1.
Nov. 2 13 55.46 -04 29.7 4.066 3.104 +1.38 -6.6 19.3 12.
Nov. 12 14 09.18 -05 33.2 4.074 3.149 +1.35 -6.0 19.4 18.
Nov. 22 14 22.55 -06 30.5 4.066 3.194 +1.32 -5.4 19.5 24
Dec. 2 14 3550 -07 20.8 4.042 3.238 +1.2] -4.6 19.6 31.
Dec. 12 14 47.95 -08 04.0 4.002 3.282 +1.21 -3.9 19.7 38.
Dec. 22 1459.79 -08 39.5 3.947 3.325 +1.15 -3.1 19.7 45
Jan. 1 1510.89 -09 07.1 3.877 3.368 +1.0/ -2.3 19.8 52.
Jan. 11 1521.13 -09 26.6 3.795 3.410 +0.97 -1.5 19.8 59
Jan. 21 15 30.34 -09 37.8 3.702 3.452 +0.86 -0.7 19.8 67
Jan. 31 15 38.36 -09 40.6 3.600 3.493 +0.73 +0.2 19.8 5.
Feb. 10 15 45.03 -09 35.2 3.492 3.533 +0.58 +1.0 19.8 84.
Feb. 20 15 50.14 -09 21.8 3.381 3.573 +0.42 +1.8 19.8 93.
Mar. 1 1553.55-09 00.9 3.271 3.612 +0.24 +2.5 19.8 102.
Mar. 11 15 55.11 -08 33.1 3.165 3.651 +0.05 +3.1 19.8 111
Mar. 21 15 54.72 -07 59.5 3.069 3.689 -0.15 +3.6 19.8 121.
Mar. 31 15 52.40 -07 21.6 2.987 3.726 -0.34 +4.0 19.8 131.
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1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

q
€

ml =

C/2017 K2 (PANSTARRS)

= 2023 June 25.0
19. 67086

= 2022 Dec.
236. 18456
88. 23551
87.56373
1.7971261 AU
1.0012951

2000.0

4.3 +5 log(Delta) +
R. A. (2000) Decl.

m °
.59 -66
.57 -69
.17 =10
.16 -69
.80 -65

.46 -60
.58 -54
.46 -48
.18 -42
.15 -36

.12 =31
.55 =27
.15 =23
.66 -20
.50 =17

.38 -15
.40 -13
.60 -12
.96 -11
.48 -10

.12 -09
.80 -08
.45 -08
.97 -08
.23 08

.09 -08
.42 -08
.05 -08
.87 -08
.18 -08

.17 -08
.95 =07
.55 =07
.02 -06
.89 -05

.18 =04
.33 -03
.02 -01
.23 +00
.15 +01

.83 +03
.20 +04
.15 +05
.50 +07
.08 +08

.69 +09

49’

— 0 wWwL Ol ~NNOowo N— OO HONOOT OO —O N—=N—=DN OoOHOCOowWw OO TIN

~ ~N—00wWo

D

elta

. 380
. 321
212
. 238
2217

. 243
. 288
. 362
. 462
. 582

. 118
. 863
013
. 161
. 303

437
. 558
. 664
. 154
. 825

871
.910
. 924
919
. 897

. 860
. 811
. 153
. 691
. 630

571
. 537
517
. 924
. 561

633
141
882
055
254

474
710
955
205
454

. 698

—_—

1T
1T

7.5 log(r) (vis)

r

. 811
. 831
. 860
. 896
. 940

. 991
. 048
.110
176
2471

. 322
. 399
479
. 561
. 645

. 130
8117
. 905
. 993
. 083

172
. 263
. 353
. 444
. 535

. 625
. 116
. 807
. 898
. 988

.078
. 168
. 258
. 348
437

926
615
103
191
879

967

. 054
. 141
221
313

. 399

Daily motion

m
+9. 96
+8. 07
+9. 52
+8. 84
+6. 83

+5. 01
+3. 71
+2.98
+2. 4]
+2. 11

+1. 87
+1. 69
+1.54
+1. 43
+1. 33

+1.24
+1.16
+1.07
+0. 99
+0. 90

+0. 81
+0. 71
+0. 60
+0. 48
+0. 35
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

P/2022 02 (PANSTARRS)
= 2023 June 25.0

2023 Jan.
48. 62845
330. 48878
9.42447
1.7567578 AU

1.0613
2000.0

1T
31T

S O D

ml = 15.2 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

.10 +01
.02 +03
.54 +06
.56 +09
.98 +12

.14 +15
16 +17
.94 +19
.23 +22
.50 +23

.64 +25
.54 +26
.08 +27
.13 +28
.58 +28

.32 +29
.25 +29
.31 +29
.42 +28
.54 +28

.65 +27
.68 +27
.64 +26
.49 +25
.19 +24

11 +24
.97 +23
.92 +22
47 +22
.49 +21

.87 +21
.47 +20
.15 420
.81 +20
.39 +20

.91 +20
.58 +21
13 +21
.88 +21
.67 +22

.15 +22
.15 +22
.10 +22
.10 +22
.84 +22

.30 +22

o
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Delta

967
. 039
115
195
2179

369
462
960
660
162

865
968
069
167
. 261

. 349
. 430
. 003
. 566
.619

. 660
. 689
. 105
. 108
. 697

.672
. 635
. 085
. 524
. 454

. 3178
297
. 216
139
.072

019
985
971
998
049

133
247
. 389
. 955
. 140

. 940

r

157
. 160
. 169
. 185
. 808

. 837
. 871
911
. 955
. 004

. 056
112
171
. 232
. 295

. 360
. 426
. 494
. 562
. 632

. 102
172
. 843
915
. 986

. 057
129
.200
211
. 342

412
. 483
. 553
. 622
. 692

. 161

—_— )

Daily
m
+2. 36
+2.43
+2. 48
+2.53
+2.56

+2.59
+2. 61
+2.63
+2.63
+2.62

+2. 60
+2.9]
+2.53
+2.4]
+2. 41

+2.33
+2.25
+2.15
+2. 06
+1.96

+1.85
+1.74
+1.64
+1.52
+1. 41

+1.28
+1.16
+1.02
+0. 87
+0. 7

+0. 54
+0. 36
+0.16
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0.7215102
6. 3081585 AU
0.06220856
15. 84 years
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

285P/LINEAR

= 2023 June
2023 Jan

178. 39374
185. 50548
25. 03764

25.0
12. 2214

2000.0

1.7192031 AU

1T
2 17

S O D

ml =12.4 + 5 log(Delta) + 10.0 log(r)

R.A. (

.11 =08 06.
.09 -07 23.
.46 -06 25.
.68 =05 17
.65 -04 01.

.32 02 41.
.61 =01 19.
.51 +00 01.
.00 +01 19.
.05 +02 31.

.63 +03 36.
.13 +04 33.
.29 +05 19.
.29 +05 55.
.69 +06 19.

.43 +06 33.
.46 +06 35
.13 +06 26.
.19 +06 06.
. 18 +05 36.

.46 +04 57.
.16 +04 08.
.83 +03 12.
.40 +02 09.
.19 +01 00.

.93 +00 14.
.69 -01 33.
.98 -02 54.
.66 -04 17
.58 -05 39.

.60 -06 58.
.61 -08 13.
.50 -09 1
.21 -10 1
.05 -10 5

210 =111
.90 11 1
.05 -10 5
.23 -10 08.
.11 =09 09.

.22 -07 58.
.94 -06 39.
.45 -05 19.
. 18 =04 00.
.86 -02 46.

.52 -01 38.

2000) Decl.

o

1IN NN O©wWwWo1— 00 COHOO O OOH~JI—©

— 10O —

~ ON— 00w OO~ O Gl ——00 W—OC1—= 01

Delta

. 180
. 246
313
. 382
. 452

924
996
668
141
812

883
951
017
079
. 136

. 189
. 235
2174
. 306
. 329

. 343
. 348
. 342
. 326
. 301

. 265
. 220
. 166
. 106
. 041

973
. 906
. 842
187
. 144

119
114
135
. 181
. 855

. 956
. 081
221
. 391
. 569

. 155

r

. 120
. 120
. 125
137
. 154

71
. 805
. 839
. 876
.918

. 964
.012
. 064
.118
174

. 231
.290
. 351
412
474

. 537
. 600
. 664
. 128
191

. 855
919
. 982
. 046
. 109

171
234
. 296
. 357
418

479
. 539
. 599
. 658
. 116

174
. 832
. 889

—_

—_ ek — —d —

Daily
m
+2.73
+2.74
+2.73
+2. 71
+2. 68

+2. 65
+2. 61
+2.9]
+2.953
+2. 48

+2. 43
+2. 38
+2.33
+2.2]
+2.20

+2.14
+2.06
+1.98
+1.90
+1. 81

+1. 7
+1. 61
+1. 51
+1.39
+1. 21

+1.14
+1.00
+0. 84
+0. 67/
+0. 49

_48_

187180

0293966

0.6
4.5090067 AU
0.1
9.5

7 years

motion

+3.
+5.
+6.
+7.
+7.

+8.
+8.
+8.
+7.
+6.

+6.
+5.
+4.
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1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet C/2022 E3 (ZTF)

Epoch = 2023 June 25.0 1T

T = 2023 Jan. 12.78483 TT

Peri. = 145.82119

Node = 302.55604 2000.0

Incl. = 109. 16857

q = 1.1122965 AU

e = 1.0002580

ml = 6.9 +5 log(Delta) + 10.0 log(r) (vis)
R.A. (2000) Decl. Delta r

h m o m
15 51.75 +33 36.7 0.900 1.118 -0.
15 44.21 +42 34.6 0.616 1.114 -1.
14 53.30 +65 54.9 0.361 1.133 -20.
05 17.15 +51 59.3 0.304 1.174 -8.
04 42.14 +16 26.8 0.523 1.235 -0.
04 38.09 +04 04.3 0.817 1.311 0.
04 39.75 -01 33.0 1.118 1.399 +0.
04 43.80 —04 43.9 1.411 1.497 +0.
04 49.28 06 49.7 1.689 1.600 +0.
04 55.73 08 24.0 1.950 1.708 +0.
05 02.87 -09 43.0 2.190 1.820 +0.
05 10.54 -10 55.7 2.410 1.933 +0.
05 18.58 -12 08.0 2.607 2.048 +0.
05 26.85 -13 23.5 2.782 2.163 +0.
05 35.27 -14 45.0 2.935 2.278 +0.
05 43.70 -16 14.6 3.066 2.393 +0.
05 52.05 -17 53.8 3.177 2.508 +0.
06 00.21 -19 44.1 3.269 2.622 +0.
06 08.06 -21 46.6 3.343 2.736 +0.
06 15.46 -24 02.0 3.401 2.849 +0.
06 22.28 -26 31.2 3.445 2.961 +0.
06 28.33 -29 14.1 3.479 3.072 +0.
06 33.41 -32 10.7 3.505 3.183 +0.
06 37.26 =35 20.1 3.526 3.292 +0.
06 39.56 -38 40.7 3.546 3.401 +0.
06 39.94 -42 09.7 3.568 3.509 -0
06 37.90 -45 43.5 3.595 3.616 0.
06 32.90 -49 16.4 3.631 3.722 -0
06 24.31 -52 41.8 3.678 3.827 -1.
06 11.52 =55 51.3 3.739 3.931 -1.
05 54.14 58 35.4 3.815 4.035 -1.
05 32.33 -60 44.9 3.907 4.138 -2.
05 07.08 -62 12.0 4.015 4.240 -2.
04 40.36 —62 52.9 4.138 4.341 -2.
04 14.57 —62 49.4 4.273 4.441 -2.
03 51.82 —62 08.1 4.419 4.541 -2.
03 33.32 -60 58.4 4.573 4.639 -1.
03 19.36 =59 30.1 4.733 4.738 -1.
03 09.65 -57 51.6 4.895 4.835 -0.
03 03.60 56 09.6 5.057 4.932 -0.
03 00.57 -54 28.9 5.215 5.028 -0.
02 59.98 -52 53.1 5.369 5.123 +0.
03 01.32 -51 24.8 5.515 5.218 +0.
03 04.19 -50 05.5 5.652 5.312 +0.
03 08.26 —48 56.5 5.779 5.406 +0.
03 13.24 -47 58.7 5.894 5.499 +0.

Daily motion
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Comet C/2022 U2 (ATLAS)

Epoch = 2023 June 25.0 1T
T 2023 Jan. 14.22513 TT

Peri. = 147.91375

Node = 304.47387 2000.0
Incl. = 48.24934

q = 1.3280679 AU

e = 0.98625%4

ml = 6.8 +5 log(Delta) + 35.0 log(r)
Oh TT  R.A. (2000) Decl. Delta r Daily

2023/24 h m o s m

Jan. 6 22 38.79 +77 27.4 0.684 1.334 +19.13
Jan. 16 02 01.11 +74 19.2 0.606 1.328 +16. 64
Jan. 26 03 59.31 +61 49.8 0.566 1.339 +/.34
Feb. 5 04 54.55 +45 29.2 0.580 1.367/ +3.94
Feb. 15 05 27.31 +30 17.9 0.651 1.408 +2.66
Feb. 25 05 51.12 +18 34.8 0.769 1.463 +2.11
Mar. 7 06 10.90 +10 12.0 0.916 1.529 +1.85
Mar. 17 06 28.69 +04 15.1 1.081 1.604 +1.71
Mar. 27 06 45.50 +00 04.8 1.258 1.687 +1.65
Apr. 6 07 01.83 -03 22.0 1.441 1.775 +1.62
Apr. 16 07 17.90 -05 58.8 1.629 1.868 +1.60
Apr. 26 07 33.87 -08 09.8 1.818 1.964 +1.59
May 6 07 49.76 -10 04.8 2.008 2.063 +1.58
May 16 08 05.58 -11 50.2 2.198 2.165 +1.58
May 26 08 21.34 -13 30.2 2.386 2.267/ +1.5]/
June 5 08 37.00 -15 08.1 2.572 2.370 +1.56
June 15 08 52.55 -16 45.5 2.756 2.474 +1.55
June 25 09 07.97 -18 23.9 2.936 2.579 +1.53
July 5 09 23.22-20 04.1 3.111 2.683 +1.52
July 15 09 38.30 -21 46.6 3.282 2.788 +1.50
July 25 09 53.19 -23 31.6 3.446 2.892 +1.48
Aug. 4 10 07.87 -2519.4 3.604 2.996 +1.46
Aug. 14 10 22.32 -27 09.6 3.755 3.099 +1.43
Aug. 24 10 36.54 -29 02.5 3.897 3.202 +1.41
Sept. 3 10 50.49 -30 57.7 4.030 3.305 +1.38
Sept. 13 11 04.17 -32 55.1 4.153 3.407 +1.35
Sept.23 11 17.53 -34 54.5 4.265 3.508 +1.32
Oct. 3 11 30.55 -36 55.6 4.366 3.609 +1.28
Oct. 13 11 43.18 -38 58.2 4.456 3.709 +1.24
Oct. 23 11 55.35 -41 02.0 4.533 3.809 +1.19
Nov. 2 12 06.98 -43 06.6 4.598 3.907 +1.13
Nov. 12 12 17.98 -45 11.9 4.650 4.006 +1.06
Nov. 22 12 28.22 -47 17.4 4.690 4.103 +0.98
Dec. 2 12 37.54 -49 22.5 4.719 4.200 +0.87/
Dec. 12 12 45.75 -51 26.8 4.737 4.297 +0.75
Dec. 22 12 52.61 -53 29.4 4,745 4.393 +0.60
Jan. 1 12 57.85-5529.1 4.746 4.483 +0.42
Jan. 11 13 01.17 =57 24.7 4.740 4.583 +0.21
Jan. 21 13 02.21 -59 14.3 4.729 4.67] -0.03
Jan. 31 13 00.66 —60 55.2 4.718 4.770 -0.31
Feb. 10 12 56.26 —62 24.7 4.707 4.863 -0.60
Feb. 20 12 48.92 -63 39.1 4.700 4.955 -0.89
Mar. 1 12 38.87 -64 34.9 4.700 5.047 -1.14
Mar. 11 12 26.68 -65 09.0 4.709 5.138 -1.30
Mar. 21 12 13.31 =65 19.2 4.731 5.228 -1.35
Mar. 31 11 59.98 -65 05.6 4.767 5.318 -1.29
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T
Peri.

Node
Incl.

a

ml =

P/2021 V2 (Fuls)
= 2023 June 25.0

= 2023 Jan.
= 259. 83231
232.28014
12. 69422
3.4966147 AU

.4 +5 log(Delta) + 25.0 log(r (t+200))

—_

RhA.(ZOOO) Decl.

m
09 01.
08 57.
08 52.
08 47.
08 42.

08 38.
08 36.
08 35.
08 35.
08 38.

08 42.
08 48.
08 55.
09 03.
09 13.

09 23.
09 34.
09 45.
09 57.

—_ —_ —_

— — — — —
w WWWww wWwWwwWwww NNNDNN N————
—
=N

—_

15 +00
27 +00
49 +00
39 +00
99 +00

64 +00
03 +01
06 +01
86 +02
45 +02

11 +03
51 +03
67 +03
98 +03
26 +03

36 +03
09 +02
35 +02
01 +01

.97 +00

.15 +00
.46 +00
.84 -02
.25 -03
.62 -04

.90 -05
.05 -06
.01 =07
.13 -08
.14 =10

.18 11
.18 =12
.83 -13
.24 -14
.90 -15

.68 -16
.45 -16
.07 =117
.41 -18
.35 -18

.83 -18
.80 -18
.33 -18
.58 -18
19 =17

.32 -117

NO
N~

—_ N
TR

[oe)dy]

——Oo~dbD C1I—oowWo™ NOO

© WNONO ~NNDwWwWOo© ON—= 01O IO ONN IO oI S Oo10100 00

21.4170
2000.0

Delta

2. 656
2.993
. 555
945
963

608
677
168
871
001

.136
. 218
. 425
974
122

868
009
145
213
392

901
999
685
159
818

863
892
906
905
887

854
805
142
666
571

478
31
259
144
032

925
. 829
. 148
. 685
. 647

. 635

W WWWWE ARRRR RRRRR ARRRRE RRRRRE BARRRD WWLWKR WNNNN NN

1T
117

r

. 498
497
497
. 498
. 501

. 505
011
.019
921
. 538

. 549
. 962
.576
. 992
. 609

. 627
. 647
. 668
. 690
.13

137
. 162
. 188
. 816
. 844

. 873
. 903
.934
. 966
. 999

. 032
. 066
. 101
1317
173

. 209
241
. 285
. 323
. 362

4.401
4. 441
4. 481
4.521
4.562

4.603

AR AP WWWWW WwWwWwww WWWWW WWwWwWwWwww WWWWW wWWwWwwWwww

S O D

Daily

m
-0. 33
-0.45

-0. 50
0. 44

-0. 33
-0.17
0.00
+0.18
+0. 35

+0. 51
+0. 66
+0. 78
+0. 89
+0. 98

_46_

0.6141767
9.0627360 AU
0. 03612560
27.28 years
motion mi
-2.2 17.8
-0.8 17.9
+0.6 17.9
+1.9 18.0
+2.8 18.1
+3.4 18.2
+3.7 18.3
+3.6 18.5
+3.2 18.7
+2.6 18.8
+1.9 19.0
+1.1 19.2
+0.2 19.4
-0.6 19.6
-1.5 19.8
-2.3 19.9
-3.0 20.1
-3.7 20.3
-4.3 20.4
-4.9 20.6
-5.4 20.8
-5.9 20.9
-6.2 21.0
-6.6 21.2
-6.8 21.3
-7.0 21.4
-7.1 21.5
-7.1 21.6
-7.0 21.7
-6.9 21.8
-6.7 21.9
-6.5 22.0
-6.2 22.0
-5.8 )
-5.3
-4.8
4.2
-3.4
-2.6
-1.8
-0.8
+0. 2
+1.3
+2.4
+3.3
+4.0
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Comet C/2022 S3 (PANSTARRS)

Epoch = 2023 June 25.0 1T
T = 2023 Jan. 21.68469 TT

Peri. = 267.96386

Node = 157.32269 2000.0
Incl. = 78.55143

q = 0.8384136 AU

e = 1.0003924

ml = 14.5 + 5 log(Delta) + 15.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion
2023/24 h m m

Jan. 6 21 21.53 -49 19.1 1.429 0.888 +2.36 -27.1
Jan. 16 21 48.55 -54 00.2 1.315 0.845 +3.21 -28.5
Jan. 26 22 27.23 -58 45.5 1.168 0.842 +4.89 -28.1
Feb. 5 23 29.85 -63 07.5 0.998 0.880 +8.38 -21.9
Feb. 15 01 17.54 -65 07.0 0.824 0.952 +13.65 +/.1
Feb. 25 03 40.39 -59 08.6 0.674 1.049 +13.32 +/6.4
Mar. 7 0529.82 -41 13.5 0.599 1.163 +8.12 136.1
Mar. 17 06 34.50 -18 18.8 0.643 1.286 +4.8] 126.6
Mar. 27 07 15.34 +00 25.9 0.796 1.415 +3.32 +83.4
Apr. 6 07 44.65 +10 46.4 1.013 1.546 +2.54 +50.4
Apr. 16 08 07.99 +17 33.8 1.263 1.679 +2.12 +30.9
Apr. 26 08 27.99 +21 45.9 1.528 1.812 +1.88 +19.4
May 6 08 45.99 +24 24.9 1.799 1.944 +1.72 +12.3
May 16 09 02.66 +26 05.6 2.0/0 2.075 +1.61 +/.7
May 26 09 18.44 +27 07.9 2.338 2.205 +1.54 +4.6
June 5 09 33.54 +27 44.1 2.600 2.333 +1.48 +2.5
June 15 09 48.12 +28 02.1 2.852 2.460 +1.43 +1.0
June 25 10 02.27 +28 07.3 3.093 2.585 +1.39 0.0
July 5 10 16.05 +28 03.7 3.321 2.709 +1.36 -0.7
July 15 10 29.49 +27 54.0 3.534 2.831 +1.33 -1.2
July 25 10 42.63 +27 40.6 3.731 2.951 +1.30 -1.5
Aug. 4 10 55.48 +27 25.3 3.911 3.070 +1.27 -1.6
Aug. 14 11 08.03 +27 09.8 4.072 3.188 +1.24 -1.5
Aug. 24 11 20.31 +26 55.6 4.213 3.304 +1.21 -1.3
Sept. 3 11 32.28 +26 44.0 4.335 3.419 +1.18 -1.0
Sept. 13 11 43.95 +26 36.2 4.437 3.533 +1.15 -0.5
Sept.23 11 55.29 +26 33.7 4.518 3.646 +1.11 +0.1
Oct. 3 12 06.25 +26 37.6 4.579 3.757 +1.07 +0.8
Oct. 13 12 16.80 +26 49.1 4.621 3.867 +1.03 +1.6
Oct. 23 12 26.88 +27 09.6 4.645 3.976 +0.98 +2.6
Nov. 2 12 36.41 +27 40.2 4.652 4.084 +0.92 +3.7
Nov. 12 12 45.31 +28 22.1 4.645 4.191 +0.85 +4.9
Nov. 22 12 53.46 +29 16.3 4.626 4.297 +0.7] +6.1
Dec. 2 13 00.75 +30 23.5 4.597 4.401 +0.68 +7.4
Dec. 12 13 07.03 +31 44.0 4.563 4.505 +0.57 +8.8
Dec. 22 13 12.13 +33 17.6 4.527 4.608 +0.44 +10.1
Jan. 1 13 15.87 +3503.4 4.495 4. 711 +0.29 +11.2
Jan. 11 13 18.07 +36 59.5 4.470 4.812 +0.13 +12.1
Jan. 21 13 18.55 +39 03.1 4.457 4.912 -0.05 +12.6
Jan. 31 13 17.17 +41 10.1 4.460 5.012 -0.24 +12.7
Feb. 10 13 13.86 +43 15.8 4.483 5.111 -0.44 +12.3
Feb. 20 13 08.64 +45 14.6 4.528 5.209 -0.62 +11.3
Mar. 1 13 01.69 +47 01.1 4.599 5.306 -0.7/8 +9.8
Mar. 11 12 53.37 +48 30.7 4.694 5.403 -0.89 +/.9
Mar. 21 12 44.18 +49 40.1 4.813 5.499 -0.94 +5.7
Mar. 31 12 34.72 +50 27.6 4.956 5.594 -0.94 +3.6
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Daily
m
+0.20
+0. 23
+0.24
+0.24
+0. 21

+0. 17
+0.12
+0. 05

Comet C/2021 P2 (PANSTARRS)
Epoch = 2023 June 25.0 1T
T = 2023 Jan. 22.77938 TT
Peri. = 76.69972

Node = 32.08026 2000.0
Incl. = 150.06350

q = 5.0691528 AU

e = 0.9981283

ml = 4.5+ 5 log(Delta) + 15.0 log(r)
RhA.(2000) Decl. Delta r

m o s

20 36.44 +07 04.4 5.820 5.071
20 38.63 +07 02.8 5.891 5.069
20 41.02 +07 09.5 5.934 5.069
20 43.42 +07 23.7 5.950 5.070
20 45.69 +07 44.8 5.938 5.072
20 47.66 +08 12.2 5.898 5.075
20 49.16 +08 45.1 5.832 5.080
20 50.03 +09 22.8 5.742 5.085
20 50.09 +10 04.5 5.630 5.092
20 49.15 +10 49.3 5.501 5.100
20 47.04 +11 36.0 5.357 5.109
20 43.57 +12 23.3 5.204 5.119
20 38.56 +13 09.2 5.048 5.130
20 31.87 +13 51.9 4.894 5.142
20 23.41 +14 28.7 4.749 5.155
20 13.17 +14 56.6 4.619 5.170
20 01.29 +15 12.7 4.513 5.185
19 48.03 +15 14.2 4.435 5.202
19 33.86 +14 59.2 4.390 5.219
19 19.32 +14 27.0 4.384 5.238
19 05.05 +13 38.7 4.416 5.257
18 51.65 +12 37.0 4.486 5.278
18 39.56 +11 25.3 4.592 5.299
18 29.13 +10 07.6 4.727 5.322
18 20.51 +08 47.8 4.887 5.345
18 13.70 +07 28.9 5.065 5.370
18 08.65 +06 13.3 5.254 5.395
18 05.21 +05 02.7 5.448 5. 421
18 03.19 +03 58.2 5.639 5.448
18 02.41 +03 00.5 5.824 5.476
18 02.67 +02 09.9 5.997 5.505
18 03.78 +01 26.5 6.153 5.534
18 05.58 +00 50.3 6.289 5.565
18 07.87 +00 21.2 6.401 5.596
18 10.51 +00 01.0 6.489 5.628
18 13.32 +00 16.4 6.549 5.660
18 16.16 +00 25.5 6.582 5.694
18 18.88 +00 28.3 6.586 5.728
18 21.31 +00 25.3 6.564 5.763
18 23.32 +00 16.9 6.515 5.798
18 24.75 +00 03.5 6.443 5.834
18 25.46 +00 14.4 6.350 5.871
18 25.28 +00 36.1 6.241 5.908
18 24.09 +01 01.0 6.118 5.946
18 21.75 +01 28.2 5.988 5.985
18 18.14 +01 56.4 5.856 6.024
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 71P/Clark

Epoch = 2023 June 25.0
22.79445 TT

T
Peri.
Node
Incl.

a

= 2023 Jan.
209. 06951
59. 39181
9. 43806
1.5888623 AU

2000.0

1T

S O D

0.4937756
3.1386521 AU
0.17725125
5.56 years

ml =12.0 + 5 log(Delta) + 10.0 log(r (t-40))
R.A. (2000) Decl.

01 05.

01 14.
01 24.
01 35.
01 46.
01 57.

02 08.

.13 =25
.29 =25
.96 -25
.31 =25
.94 -24

.53 -23
.83 -22
.68 -20
.00 -18
17 =16

.01 -14
13 =12
.96 -10
.12 =09
.99 -07

.12 -06
.83 -04
.21 -03
.67 -03
.03 -02

.02 -02
.40 -02
.94 -02
.50 -02
.13 -03

.14 -04
.18 04
.21 -05
.30 -05
.47 -06

.50 -06
.19 -05
.48 -05
.47 -04
.55 -03

.45 -02
.91 =01
.67 +00
.51 +01

24 +02

10 +03
15 +05
28 +06
17 +07
35 +09

14 +10

o

=0 oc1on NNOO—O WO SHOCIN I

— OO O~INN—

— B ONO ~NOIN——

HOC1IO OO0

~

Delta

. 513
. 483
. 457
. 434
413

. 395
371
. 360
. 343
. 324

. 302
271
. 248
214
174

129
.078
. 022
. 962
. 900

. 836
175
. 118
671
. 638

. 623
. 631
. 666
. 128
. 818

. 934
.072
. 229
. 401
. 583

112
. 965
. 158
. 348
. 533

. 110
. 8178
4.033
4.176
4.303

4.415

— =N NNPNDNN NNNDNN NNPNDNN

—_

—_
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. 597
.590
. 589
. 594
. 604

. 620
. 641
. 667
. 698
133

11
. 812
. 857
.903
. 952

. 002
. 054
107
. 161
. 215

210
. 325
. 380
. 435
. 490

. 545
. 599
. 653
. 107
. 160

. 813
. 865
916
967
017

. 066
115
. 163
.210
. 256

. 302
. 347
. 391
. 435
CATT

.519

Daily motion

m

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

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

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

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

+0.
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-4.0
-1.4
+1.
+3.
+6.

+8.
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+8.
+6.
+5.
+3.
+2.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

263P/Gibbs

= 2023 June
2023 Jan
35. 04787
105. 50610
11. 52180

25.0

1T

30. 58539 TT

2000.0

1.2362897 AU

S O D

ml = 18.1 + 5 log(Delta) + 10.0 log(r)

R.A. (

00.
36.
04.

— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
=} [{=}{eli{e}lec]le] [eo)eclec)ooXeo] NI O SHOHYOC10C101 (S5 [y - S - N HLWLWwLww WWWww WLWWwww WNON—O
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S
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.53 +17 46
-85 +20 43.

.25 +30 23.
.46 +31 07
.08 +30 59.
.43 +29 56.
.31 +27 59.

.30 +25 19.
.82 +22 10.
.18 +18 47.
.29 +15 22.
17 +12 01.

.13 +08 50.
.18 +05 49.
.86 +03 01.
.10 +00 24.
.28 -02 02.

.26 -04 17
.91 =06 24.
.13 -08 20.
.83 -10 08.
.96 -11 47.

.44 -13 18.
.23 -14 40.
2] -15 55.
.52 -17 01.
.91 =17 59.

.39 -18 49.
.89 -19 32.
.36 =20 07.
.10 =20 34.
.87 -20 55.

17 =21 09.
.33 21 17
.45 -21 20.
.06 =21 17
.06 -21 11.

.31 =21 02.
.87 =20 50.
.48 -20 38.
.08 =20 25.
.55 -20 14.0

.16 =20 04.7

2000) Decl.

o

34 +23 48.
40 +26 36.
94 +28 50.
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Delta

391
. 359
342
340
348

365
390
422
462
514

911
654
146
852
972

.105
. 250
. 405
970
. 142

. 920
103
. 289
475
. 661

. 844
. 023
. 196
. 361
.516

661
192
909
010
095

162
210
240
250
242

215
171
110
034
. 946

. 847

OCo00O ©O000O ©000o

—_—
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r

2170
. 248
231
. 238
. 250

213
. 305
. 347
. 396
. 451

. 512
.576
. 643
113
. 184

. 856
. 928
. 001
.074
. 146

. 218
. 289
. 359
. 429
497

. 565
. 631
. 696
. 161
. 824

. 886
947
. 007
. 065
123

179
234
. 289
. 342
. 394

. 445
. 495
. 543
. 591
. 638

. 684

935731

8577932

0.5
3.0418501 AU
0.1
5.3

1 years

Daily motion

m
+4.07
+4.15
+3. 86
+3.23
+2. 36

+1. 41
+0. 57
-0.07
-0.44
-0.54

+0. 78

_50_

+16.
+18.
+17.
+15.
+11.

+6.
+1.
-3.
-9.
-14.

-19.
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 96P/Machholz

Epoch = 2023 June 25.0 1T

T = 2023 Jan. 31.08538 TT

Peri. = 14.74778 e = 0.9615867
Node = 93.95314 2000.0 a= 3.0306144 AU
Incl. = 57.50727 n= 0.18681341

q = 0.1164159 AU P= 528 years
ml = 12.5 + 5 log(Delta) + 10.0 log(r) (vis) (r<2.4AU)
H=14.6 , G=0.15 (r>2. 4AU)
RhA.(2000) Decl. Delta r Daily motion Mag.

m o m :

20 08.56 -41 14.0 1.621 0.811 +3.18 +17.3 12.6
20 42.44 -37 20.2 1.374 0.561 +3.62 +34.0 10.7
21 16.56 -28 02.5 1.053 0.255 +1.85 106.4 6.7
20 25.20 -07 29.2 0.996 0.248 -3.69 +23.4 6.4
20 10.41 -06 28.0 1.242 0.556 -0.14 -1.9 10.4
20 11.84 -06 53.9 1.399 0.807 +0.34 -2.9 12.3
20 15.54 -07 21.4 1.497 1.023 +0.37 -2.6 13.5
20 18.71 -07 46.5 1.552 1.217 +0.24 -2.5 14.3
20 20.22 -08 12.0 1.573 1.395 +0.03 -2.7 14.9
20 19.31 -08 42.0 1.568 1.560 -0.25 -3.4 15.4
20 15.36 -09 20.0 1.544 1.714 -0.59 -4.4 15.8
20 07.72 -10 09.7 1.508 1.860 -0.99 -5.7 16.1
19 55.86 —-11 13.6 1.471 1.998 -1.43 -7.2 16.3
19 39.50 -12 31.8 1.440 2.130 -1.88 -8.5 16.6
19 18.85 -14 01.3 1.428 2.256 -2.27 -9.3 16.8
18 55.02 -15 35.0 1.445 2.376 -2.49 -9.3 17.1
18 29.91 =17 03.9 1.497 2.492 -2.49 -8.3 17.9
18 05.79 -18 20.9 1.590 2.603 -2.27 -6.9 17.9
17 44.65 -19 23.3 1.721 2.711 -1.90 -5.5 18.4
17 27.60 -20 12.7 1.886 2.815 -1.46 -4.4 18.9
17 14.93 -20 52.6 2.080 2.915 -1.03 -3.6 19.3
17 06.42 -21 26.5 2.296 3.012 -0.64 -3.2 19.7
17 01.50 -21 56.7 2.528 3.106 -0.32 -2.9 20.0
16 59.63 -22 24.8 2.771 3.197 -0.04 -2.7 20.3
17 00.25 -22 51.5 3.018 3.286 +0.18 -2.6 20.5
17 02.91 -23 17.1 3.267 3.372 +0.36 -2.5 20.7
17 07.22 -23 41.6 3.512 3.456 +0.51 -2.4 20.9
17 12.87 -24 04.7 3.751 3.537 +0.63 -2.2 21.1
17 19.58 -24 26.2 3.980 3.616 +0.72 -2.1 21.2
17 27.15 -24 46.0 4.196 3.693 +0.80 -1.9 21.3
17 35.38 -25 03.9 4.397 3.768 +0.85 -1.7 21.4
17 44.12 -25 19.6 4.579 3.841 +0.90 -1.5 21.4
17 53.22 -25 33.2 4.742 3.912 +0.92 -1.2 21.5
18 02.54 -25 44.7 4.882 3.981 +0.94 -1.0 21.5
18 11.96 -25 54.1 4.999 4.049 +0.94 -0.8 21.5
18 21.37 -26 01.6 5.092 4.115 +0.93 -0.7 21.4
18 30.64 -26 07.6 5.159 4.179 +0.92 -0.5 21.4
18 39.66 -26 12.4 5.201 4.241 +0.88 -0.4 21.6
18 48.32 -26 16.3 5.217 4.302 +0.84 -0.4 21.7
18 56.49 -26 20.1 5.209 4.362 +0.79 -0.4 21.9
19 04.06 -26 24.2 5.177 4.420 +0.72 -0.5 21.9
19 10.89 -26 29.5 5.123 4.476 +0.64 -0.6 )
19 16.87 -26 36.4 5.050 4.531 +0.54 -0.8
19 21.84 -26 45.9 4.960 4.585 +0.44 -1.1
19 25.65 -26 58.7 4.856 4.638 +0.31 -1.5
19 28.17 -27 15.2 4.742 4.689 +0.17 -1.9

_51_
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Come

Epoc
T

t
h

Peri.

Node

Incl.

a

C/2022 Q2 (ATLAS)
= 2023 June 25.0

2023 Jan.
44. 07167
352. 94484
151. 48532

1.6441109 AU

RhA.(ZOOO) Decl.

m

20 49.
20 47,
20 45.
20 43.
20 41.

.17 =01
.30 +00
.47 +02
.13 +05
.15 +07

.64 +11
.94 +15
.13 +19
.18 +23
.67 +25

.42 +24
.56 +23
13 +20
.03 +18
.82 +15

.97 +13
.93 +11
.63 +09
.32 +08
.46 +06

.67 +05
.64 +04
.12 +03
.93 +02
.88 +01

.19 +01
.53 +00
.91 +00
.18 +00
.94 +00

.21 +00
.40 +00
.28 +00
.67 +00
.39 +01

.31 +01
.39 +02
.11 +03
.53 +04
.24 +05

.41 +06

—_ —_ —_ —_ —_ —_

— — — — —
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41 -08°

49’

02 -07 35

26 -06
66 -04
18 -03

16.
52.
20.
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31. 6064
2000.0

Delta

475
. 551
. 590
989
550

474
. 364
226
. 065
. 891

115
. 554
. 428
. 363
L3717

474
. 642
. 861
112
380

655
927
191
442
675

888
076
239
375
481

999
607
627
619
586

531
457
369
212
174

081
001
943
913
.918

. 962

—_

W WWwAR ARRRR RRRRR RARRRD WO NON———

1T
31T

r

.678
. 657
. 646
. 645
. 655

.675
. 104
. 142
. 189
. 843

. 903
. 969
. 040
115
.193

274
. 358
. 443
.530
.618

. 107
191
. 887
978
. 069

. 160
. 251
. 343
434
.525

.615
. 106
. 196
886
975

. 064
. 153
. 242
4. 330
4.417

4.504
4. 591
4.67]
4.763
4.849

4.934

—_

—_— ek —k —k —d

S O D
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0. 9496569
32.6581180 AU
0. 00528101
186. 63 years

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

motion

+].
+7.
+8.
+8.
+9.

+10.
+12.
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. 8302707
627609 AU

0.8
3.1
0. 17522841
5.6

TT
7.96285 TT
.62 years
Variation
for
853 +0

r

Delta

Epoch = 2023 June 25.0

T
ml = 15.0 + 5 log(Delta) + 10.0 log(r)

R. A. (2000) Decl.

Comet 5D/Brorsen [Orbit 2]

Oh TT
2023/24

11
48
35
64
91

603 +3
957 +13

17 +1
941

038 0
910 0
154 0
988 0
463 0

1
0
0
0
0

97 -18
29 -14
00 -09
64 -03
24 +02

16 22 53
26 23 02
22 52

)
15 22 08

6

Y y——p—y—

5
4
4
Ji
0

47 +45
32 +65
05 +66
03 +61
83 +56

11

+7

171 +11
055 +4
197 +

645 +15
911

0

421
439 0

1
1

473 0
903
529

———p—

Y———p—y—

20 +42
04 +35
40 +28

41

-1
-2
-2
-2

336 +0
470
600
125
847

———p—y—

—————

——y——y—

22 +
96 +
Al
47 +
21

-2
-1
-1
-1
-1

964
077
186
293
395

1

995

159 2
343 2
942 2
154 2

—————

—— — y——

495
992
687
118
868

915 2
202 2
433 2
665 2
896 2

1
2
2
2
2

Y ——p—p—

—————

[ ——

—————

954
039
121
202
280

122 2
342 3
994 3
154 3
942 3

3
3
3
3
3

—————

———p—y—

———p—y—

356
431
904
975
644

621

—————

—————

112
178
843
906
967

695 3
141 3
176 3
183 3
168 3

4
4
4
4
4

—_—————

——p—p—y—

028
086
144
200
255

133 4

678 4

606 4

519 4

420 4
4.313 4.309

4
4
4
4
4

T ——p——

—————

83.1

3.9/ 98

-0.15 +0.5

_58_

19 15.69 -23 20.6

31

Mar.



Comet G/2020 S4 (PANSTARRS)

Epoch = 2023 June 25.0 1T
T 2023 Feb. 9.23528 TT

Peri. = 20.99214

Node = 117.71942  2000.0

Incl. = 20.56870

a = 3.3697443 AU

e = 1.0014430

ml = 9.0+ 5 log(Delta) + 7.5 log(r (t+170))

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

3
—_—

2023/24 h m o m , o

Jan. 6 09 36.92 +20 46.3 2.533 3.385 -0.02 +/.8 15.2 144.8
Jan. 16 09 36.06 +22 08.2 2.460 3.377 -0.17 +8.5 15.2 155.1
Jan. 26 09 33.82 +23 35.0 2.413 3.372 -0.28 +8.7 15.1 164.7
Feb. 5 09 30.68 +25 01.0 2.394 3.370 -0.34 +8.3 15.2 170.1
Feb. 15 09 27.22 +26 20.6 2.405 3.370 -0.34 +7.4 15.2 165.4
Feb. 25 09 24.07 +27 28.8 2.444 3.373 -0.2] +6.0 15.3 156.1
Mar. 7 09 21.86 +28 22.3 2.509 3.378 -0.15 +4.5 15.4 146.1
Mar. 17 09 21.05 +28 59.5 2.597 3.386 +0.01 +2.8 15.5 136.3
Mar. 27 09 21.95 +29 20.4 2.704 3.397 +0.19 +1.2 15.6 126.8
Apr. 6 09 24.68 +29 26.0 2.827 3.410 +0.37 -0.2 15.7 117.8
Apr. 16 09 29.20 +29 17.9 2.961 3.426 +0.55 -1.5 15.9 109.2
Apr. 26 09 35.38 +28 57.7 3.105 3.444 +0.70 -2.6 16.0 101.1
May 6 09 43.03 +28 26.9 3.253 3.464 +0.84 -3.6 16.2 93.5
May 16 09 51.94 +27 47.0 3.405 3.487 +0.95 -4.4 16.3 86.2
May 26 10 01.90 +26 59.1 3.558 3.512 +1.05 -5.2 16.4 79.2
June 5 10 12.71 +26 04.4 3.710 3.539 +1.12 -5.8 16.6 /2.5
June 15 10 24.19 +25 04.0 3.859 3.568 +1.18 -6.3 16.7 66.0
June 25 10 36.19 +23 58.7 4.003 3.600 +1.22 -6.8 16.8 59.7
July 5 10 48.59 +22 49.5 4,142 3.633 +1.26 -7.1 16.9 53.6
July 15 11 01.26 +21 37.3 4.274 3.668 +1.28 -7.4 17.0 41.]
July 25 11 14.14 +20 22.9 4.399 3.706 +1.29 -1.5 17.2 41.9
Aug. 4 11 27.12 +19 07.2 4.514 3.744 +1.30 -7.6 17.2 36.3
Aug. 14 11 40.17 +17 50.9 4.619 3.785 +1.31 -7.6 17.3 30.8
Aug. 24 11 53.23 +16 34.9 4.713 3.827 +1.30 -7.6 17.4 25.7
Sept. 3 12 06.23 +15 20.0 4.796 3.871 +1.30 -7.4 17.5 21.0
Sept.13 12 19.16 +14 06.9 4.866 3.916 +1.29 -7.2 17.6 1].3
Sept.23 12 31.96 +12 56.6 4.922 3.963 +1.2] -6.9 17.6 15.3
Oct. 3 12 44.59 +11 49.8 4.965 4.011 +1.25 -6.5 17.7 15.7
Oct. 13 12 57.00 +10 47.1 4.994 4.060 +1.23 -6.0 17.8 18.6
Oct. 23 13 09.15 +09 49.5 5.008 4.111 +1.20 -5.5 17.8 23.0
Nov. 2 13 20.97 +08 57.6 5.007 4.162 +1.16 -4.8 17.8 28.5
Nov. 12 13 32.40 +08 12.2 4.992 4.215 +1.12 -4.2 1].9 34.6
Nov. 22 13 43.37 +07 33.8 4.963 4.268 +1.07 -3.4 17.9 41.1
Dec. 2 13 53.79 +07 03.3 4.921 4.323 +1.01 -2.6 17.9 48.0
Dec. 12 14 03.56 +06 40.9 4.866 4.378 +0.94 -1.8 17.9 55.1
Dec. 22 14 12.58 +06 27.3 4.801 4.435 +0.86 -0.9 17.9 62.6
Jan. 1 14 20.73 +06 22.6 4.727 4.492 +0.76 0.0 18.0 70.3
Jan. 11 14 27.91 +06 27.0 4.646 4.549 +0.66 +0.9 18.0 /8.3
Jan. 21 14 33.98 +06 40.4 4.562 4.608 +0.54 +1.8 17.9 86.5
Jan. 31 14 38.83 +07 02.1 4.477 4.667 +0.41 +2.6 17.9 95.0
Feb. 10 14 42.37 +07 31.5 4.396 4.72] +0.28 +3.3 17.9 103.6
Feb. 20 14 44.53 +08 07.3 4.321 4.787 +0.14 +3.9 17.9 112.5
Mar. 1 14 45.27 +08 47.7 4.257 4.848 0.00 +4.2 17.9 121.4
Mar. 11 14 44.64 +09 30.5 4.209 4.909 -0.14 +4.3 18.0 130.2
Mar. 21 14 42.72 +10 13.0 4.179 4.9711 -0.25 +4.1 18.0 138.7
Mar. 31 14 39.72 +10 52.4 4171 5.033 -0.35 +3.7 18.0 146.3
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Daily motion

m
+2.13
+2.99
+3. 2]
+3. 54
+3. 178

+3.92
+3.92
+3. 75
+3. 41
+2.95

+2. 3]
+1.70
+0. 94

Comet C/2021 C5 (PANSTARRS)
Epoch = 2023 June 25.0 1T
T = 2023 Feb. 11.07335 TT
Peri. = 270.92385

Node = 323.68004 2000.0

Incl. = 50.78215

q = 3.2419256 AU

e = 0.9985586

ml = 83+ 5 log(Delta) + 10.0 log(r)
RhA.(2000) Decl. Delta r
14 45.54 —61 40.9 3.665 3.260
15 13.95 -64 16.9 3.597 3.251
15 45.09 —66 40.3 3.530 3.246
16 19.01 -68 47.9 3.463 3.242
16 55.55 =70 37.1 3.399 3.242
17 34.06 =72 06.5 3.335 3.245
18 13.35 -73 16.0 3.272 3.250
18 51.92 -74 07.6 3.211 3.258
19 28.05 -74 45.1 3.150 3.269
20 00.17 -75 13.2 3.091 3.282
20 27.13 -75 37.0 3.034 3.299
20 47.89 -76 01.0 2.980 3.318
21 01.57 -76 27.7 2.930 3.339
21 07.20 -76 57.4 2.886 3.363
21 03.60 -77 27.2 2.849 3.389
20 49.98 -77 50.1 2.821 3.418
20 26.86 -77 56.0 2.806 3.449
19 57.32 -77 32.9 2.805 3.482
19 26.98 -76 32.9 2.820 3.517
19 01.14 -74 55.5 2.854 3.554
18 42.46 -72 46.8 2.908 3.594
18 31.08 -70 16.2 2.982 3.635
18 25.78 —67 32.6 3.076 3.677
18 25.19 —64 43.7 3.189 3.722
18 28.14 —61 55.1 3.320 3.768
18 33.66 =59 10.5 3.467 3.815
18 41.10 -56 32.5 3.626 3.864
18 49.94 -54 02.1 3.795 3.915
18 59.80 -51 39.8 3.971 3.966
19 10.39 -49 25.5 4.151 4.019
19 21.49 -47 18.5 4.331 4.073
19 32.92 -45 18.3 4.509 4.128
19 44.55 -43 24.2 4.682 4.184
19 56.25 -41 35.5 4.847 4.240
20 07.91 -39 51.6 5.002 4.298
20 19.46 -38 12.1 5.143 4.357
20 30.80 -36 36.5 5.269 4.416
20 41.87 -35 04.6 5.379 4.476
20 52.61 -33 36.2 5.471 4.537
21 02.95 -32 11.4 5.543 4.598
21 12.83 -30 50.1 5.596 4.660
21 22.18 -29 32.5 5.629 4.722
21 30.94 -28 18.7 5.641 4.785
21 39.06 -27 09.0 5.634 4.848
21 46.46 -26 03.6 5.608 4.912
21 53.07 -25 02.8 5.565 4.976
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet C/2022 A2 (PANSTARRS)
Epoch = 2023 June 25.0 1T
T = 2023 Feb. 18.27828 TT
Peri. = 88.37350

Node = 171.58114 2000.0

Incl. = 108. 14522

q = 1.7353255 AU

e = 1.0004405

ml = 3.0 +5 log(Delta) + 20.0 log(r) (vis)
RhA.(2000) Decl. Delta r
16 06.47 +51 02.6 1.653 1.824
17 20.72 +56 05.7 1.613 1.789
18 47.93 +58 34.8 1.635 1.762
20 11.97 +58 07.3 1.710 1.744
21 19.77 +55 44.3 1.824 1.736
22 10.28 +52 41.1 1.962 1.738
22 47.81 +49 42.1 2.109 1.749
23 16.52 +47 04.2 2.253 1.710
23 39.25 +44 51.1 2.386 1.800
23 57.73 +43 00.7 2.502 1.838
00 13.06 +41 29.1 2.596 1.885
00 25.88 +40 12.6 2.666 1.938
00 36.54 +39 07.2 2.710 1.997
00 45.25 +38 09.4 2.727 2.062
00 52.04 +37 16.0 2.718 2.132
00 56.84 +36 23.3 2.684 2.206
00 59.52 +35 27.7 2.629 2.283
00 59.85 +34 24.9 2.554 2.364
00 57.57 +33 09.7 2.465 2.446
00 52.41 +31 35.9 2.367 2.531
00 44.17 +29 36.0 2.267 2.618
00 32.82 +27 02.4 2.174 2.706
00 18.64 +23 48.8 2.098 2.795
00 02.31 +19 53.8 2.052 2.885
23 44.91 +15 24.2 2.044 2.976
23 27.73 +10 35.9 2.083 3.067
23 11.99 +05 50.2 2.173 3.159
22 58.61 +01 27.0 2.310 3.251
22 48.04 -02 21.2 2.490 3.343
22 40.40 -05 29.9 2.705 3.435
22 35.51 -08 00.5 2.945 3.528
22 33.08 -09 57.5 3.202 3.620
22 32.76 -11 26.4 3.468 3.712
22 34.20 -12 32.4 3.738 3.804
22 37.09 -13 20.1 4.006 3.896
22 41.14 -13 53.4 4.266 3.988
22 46.11 -14 15.4 4.514 4.080
22 51.79 -14 29.0 4.747 411
22 58.02 -14 36.1 4.961 4.262
23 04.62 -14 39.0 5.154 4.352
23 11.49 -14 39.1 5.324 4.442
23 18.49 -14 38.1 5.469 4.532
23 25.52 -14 37.2 5.589 4.622
23 32.49 -14 37.7 5.683 4.711
23 39.30 -14 40.7 5.750 4.800
23 45.86 -14 47.5 5.793 4.889

Daily motion

m
+6.
+8.
+8.
+7.
+5.

+4.
+3.
+2.
+2.

+1.

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

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

0. 5825781
9.4585258 AU
0.07728426

P/2022 V1 = 2010 BN109 (WISE-Lemmon)
= 2023 June 25.0 1T

= 2023 Mar. 3.03364 TT

= 70.83068

= 42.89665 2000.0

= 21.06771

2.2785082 AU

S o D

ml = 10.5 + 5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl.

m
04 54.
04 47.
04 45.
04 48.
04 57.

—_ —_ —_

— — — — —
S AR DDDE BDRBERDRDE PPOLWLWWW NN
N

—_

9/ +56
26 +56
19 +56
15 +b5
99 +55

.05 +54
.31 +54
.10 +53
.28 +52
.37 +51

.28 +49
.50 +48
.55 +46
.09 +44
.92 +42

.88 +40
.93 +317
.07 +35
.31 +32
.11 430

.34 +21
.25 +25
.52 +22
.20 +20
.33 +17

.96 +15
.12 +13
.82 +11
.06 +09
.83 +07

.11 +05
.85 +03
.00 +02
.47 +00
.17 +00

.98 -01
.16 =02
.35 -03
.59 -04
.29 -05

.29 -05
.42 -05
.59 -06
.19 -06
.12 -06

.87 -06

—ONwLW WI—=NO LWOHO OO OoO~dOoH—O

(3] LN OO 0o HDOTCIOoOW E N foc i N [Jb] N—OZW® NN——O

Delta

. 498
. 541
. 600
. 670
. 149

. 835
925
020
117
217

318
421
526
631
1317

844
950
055
159
260

. 358
. 451
. 539
. 620
. 693

. 156
.810
. 852
. 882
.900

. 903
. 892
. 867
. 829
. 176

111
. 635
. 549
. 456
. 359

. 261
. 166
.079
. 005
. 949

.916

—_——

w WWWwWww wWWwWwWwww WWWwww NN NN NNPN NN NNN NN NNPN NN NNN NN NNPN NN

r

. 330
313
. 300
.290
. 283

219
219
. 282
. 288
. 298

310
. 326
. 345
. 367
. 391

.418
. 448
. 480
.014
. 550

. 588
. 628
. 669
112
. 156

. 802
. 848
. 895
944
993

. 042
. 093
. 144
195
2471

. 298
. 351
. 403
. 456
. 508

. 561
. 614
. 667
119
172

. 825

Daily

m
-0.94
-0. 46
+0.
+0.
.15

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

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

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

+1

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

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

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

+0.
+0.
+0.
+0.
+0.
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.

Node
Incl.

q
e
ml =

R.A. (
h

OCOOOO OOOO

OO OOO oO===—=
OCOO©O©Oo

N

w

(=]
©
o

/2022 R3 (Leonard)

= 2023 June 25.0 TT

= 2023 Mar. 5.19867 TT

= 72.85420

= 8.23800 2000.0

= 43.08263

= 5.1289689 AU

= 1.0006741

8.4+ 5 logDelta) + 10.0 |
2000) Decl. Delta r
.99 +61 07.9 4.611 5.148
.26 +60 33.9 4.696 5.142
.12 +60 02.6 4.792 5.137
.37 459 36.0 4.896 5.133
.75 459 15.3 5.005 5.131
.05 +59 00.7 5.116 5.129
.05 +58 52.3 5.227 5.129
.57 +58 49.2 5.335 5.130
.46 +58 50.7 5.439 5.132
.b5 +58 55.8 5.537 5.135
.73 459 03.2 5.627 5.139
.86 +59 11.9 5.709 5.144
.80 +59 21.0 5.781 5.150
.43 +59 29.2 5.843 5.158
.61 +59 36.0 5.895 5.166
.18 +59 40.7 5.936 5.176
.00 +59 42.8 5.965 5.187
.90 +59 42.2 5.983 5.199
.72 +59 38.8 5.989 5.212
.33 459 32.9 5.984 5.225
.57 +59 24.9 5.967 5.240
.30 +59 15.5 5.940 5.256
.41 +59 05.4 5.902 5.274
.79 +58 55.6 5.854 5.292
.32 +58 47.1 5.797 5.311
.92 +58 41.0 5.732 5.331
.49 +58 38.3 5.659 5.352
.90 +58 40.2 5.581 5.374
.06 +58 47.5 5.498 5.396
.82 +59 01.2 5.414 5.420
.02 +59 21.5 5.329 5.445
.49 +59 48.7 5.246 5.470
.00 +60 22.3 5.169 5.497
.36 +61 01.1 5.099 5.524
.34 +61 43.3 5.040 5.552
.76 +62 26.2 4.995 5.581
.58 +63 06.2 4.966 5.611
.91 463 39.3 4.955 5.641
.12 +64 01.5 4.964 5.673
.84 +64 09.1 4.994 5.705
.93 +64 00.1 5.046 5.737
.32 +63 33.4 5118 5. 71
.87 +62 50.0 5.210 5.805
.15 +61 52.0 5.319 5.840
.51 +60 42.2 5.444 5.875
.03 +59 23.5 5,582 5.911

og (r)

Daily
m
+0. 01
+0. 27
+0.52
+0.75
+0. 95

+1.13
+1.29
+1.43
+1. 56
+1.67

+1.7]
+1. 86
+1.93
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1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Daily

m
+4.

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

+6.
+5.
+4.
+3.
+2.

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

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

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

+0.

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

+0.
+0.

96
52
14
817
07

49
05
00
28
18

.54

Comet /2022 W2 (ATLAS)

Epoch = 2023 June 25.0 1T
T = 2023 Mar. 8.68494 TT
Peri. = 123.25766

Node = 320.45213 2000.0
Incl. = 63.53013

q = 3.1227804 AU

e = 0.9906340

ml =11.1 + 5 log(Delta) + 10.0 log(r)
RhA.(2000) Decl. Delta r

m o s

20 41.69 +78 37.9 2.824 3.179
21 38.03 +79 35.5 2.812 3.163
22 50.78 +80 16.5 2.811 3.149
00 16.66 +80 16.8 2.824 3.138
01 42.85 +79 18.8 2.850 3.130
02 56.60 +77 24.7 2.892 3.125
03 54.71 +74 49.8 2.949 3.123
04 40.12 +71 49.8 3.020 3.124
05 16.64 +68 36.5 3.106 3.128
05 47.04 +65 18.1 3.202 3.135
06 13.18 +61 59.7 3.309 3.145
06 36.26 +58 44.7 3.423 3.158
06 57.06 +55 35.0 3.541 3.173
07 16.08 +52 31.8 3.661 3.192
07 33.69 +49 35.4 3.780 3.213
07 50.12 +46 45.9 3.896 3.237
08 05.55 +44 03.1 4.007 3.264
08 20.12 +41 26.6 4.109 3.293
08 33.88 +38 56.0 4.202 3.324
08 46.92 +36 30.8 4.283 3.358
08 59.27 +34 10.6 4.350 3.39%4
09 10.95 +31 55.2 4.403 3.432
09 21.97 +29 44.0 4.440 3.473
09 32.33 +27 37.1 4.460 3.515
09 41.98 +25 34.0 4.463 3.559
09 50.91 +23 34.7 4.448 3.605
09 59.06 +21 39.2 4.416 3.652
10 06.34 +19 47.3 4.368 3.701
10 12.67 +17 59.1 4.303 3.752
10 17.95 +16 14.7 4.225 3.803
10 22.04 +14 34.2 4.134 3.856
10 24.81 +12 57.7 4.034 3.911
10 26.10 +11 25.6 3.928 3.966
10 25.77 +09 58.2 3.821 4.023
10 23.70 +08 35.7 3.716 4.080
10 19.79 +07 18.9 3.621 4.139
10 14.09 +06 08.0 3.540 4.198
10 06.72 +05 03.9 3.480 4.258
09 57.96 +04 06.9 3.446 4.319
09 48.27 +03 17.4 3.443 4. 381
09 38.20 +02 35.5 3.474 4.443
09 28.36 +02 00.5 3.540 4.506
09 19.32 +01 31.4 3.641 4.569
09 11.51 +01 07.0 3.773 4.633
09 05.23 +00 45.6 3.932 4.698
09 00.62 +00 25.6 4.113 4.763
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Comet 256P/LINEAR
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- 60 -

3. 621

3. 831

20 21.29 -30 59.6
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

q
€

C/2023 A1 (Leonard)

= 2023 June 25.0 1T

= 2023 Mar. 18.73440 TT

= 159. 25579

= 318.29634 2000.0

= 94.75422

= 1.8348502 AU

= 0.9938333

ml = 13.4 + 5 log(Delta) + 12.5 log(r)
R.A. (2000) Decl. Delta r Daily
o m

.16 +50 40.7 1.876 2.044 -0.23
.36 +54 29.3 1.700 1.992 -0.87
.45 +59 41.5 1.530 1.947 -2.24
.56 +66 13.6 1.378 1.909 -b.61
.63 +72 40.4 1.261 1.878 -14.03
.85 +73 28.7 1.195 1.855 -16.83
.63 +65 24.0 1.196 1.841 -7.32
.09 +54 16.6 1.264 1.835 -2.86
.65 +43 47.6 1.389 1.838 -1.10
.71 +34 59.5 1.552 1.849 -0.30
.84 +27 51.2 1.739 1.869 +0.13
.34 +22 03.1  1.936 1.897 +0.38
.87 +17 14.2  2.134 1.933 +0.53
.69 +13 07.5 2.327 1.976 +0.64
.38 +09 30.0 2.509 2.025 +0.71
.65 +06 12.3 2.678 2.080 +0.75
.31 +03 07.3  2.831 2.140 +0.78
.22 +00 09.6 2.967 2.205 +0.80
.25 -02 44.9 3.085 2.274 +0.81
.30 -05 39.3 3.184 2.346 +0.80
.27 -08 36.3 3.265 2.421 +0.79
.06 -11 38.1  3.329 2.499 +0.77
.57 -14 46.4 3.376 2.579 +0.73
.68 -18 02.7 3.409 2.661 +0.68
.25 -2127.9 3.428 2.745 +0.62
.12 -2502.9 3.437 2.830 +0.54
.08 -28 47.9 3.437 2.916 +0.44
.87 -32 42.4 3.432 3.002 +0.30
.17 -36 45.4 3.425 3.090 +0.13
.53 -40 54.6 3.419 3.178 -0.09
.41 -45 06.5 3.417 3.267 -0.37
.11 -49 15,9  3.422 3.355 -0.74
.77 -53 15.8 3.437 3.445 -1.19
.46 -56 56.8 3.464 3.534 -1.74
.41 -60 08.1 3.505 3.623 -2.34
.50 -62 37.5 3.561 3.713 -2.88
.94 -64 15.1  3.632 3.802 -3.22
.48 -64 56.0 3.717 3.891 -3.21
.71 -64 43.2 3.815 3.980 -2.86
.54 -63 47.5 3.924 4.069 -2.30
.27 -62 22.4  4.041 4.158 -1.69
.90 -60 40.8 4.165 4.247 -1.14
.65 -58 53.4 4.292 4.335 -0.68
.59 -57 07.5 4.422 4.423 -0.31
.86 -55 28.3 4.550 4.511 -0.02
.70 -53 59.4 4.677 4.599 +0.20
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Comet 5D/Brorsen [Orbit 3]
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Comet G/2019 U5 (PANSTARRS)
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6.0 + 5 log(Delta) + 7.5 log(r)

ml =

m1

Daily motion

r

— p—p— y—

101
683
668
655
645

126 3
925 3
325 3
134 3
960 3

3
3
3
3
2

———y——

636
630
626
624
625

815 3
106 3
642 3
629 3
667 3

2
2
2
2
2

—————

Y p—p— y—

627
632
640
649
661

153 3
878 3
034 3
212 3
402 3

2
2
3
3
3

47 -02
03
11 -03

—————

675
691
109

996 3
188 3
974 3
147 3
305 3

3
3
3
4
4

—————

22
2]
30
32
32

175 +0
801

829 +0
858 +0
890 +0

P p—p—y—p—

—————

T p—y—p—p—

30
2]
22
15
05

923 +0
957 +0
994 +0
032 +0
on

—————

Y p—p——p—

Y p—p——p—

111
153
197
241
287

638 4
993 4
460 4
364 4
269 4

4
4
4
4
4

—————

Y p— y—p—p—

OO—OAN

45 -39 5
02 -42 0
99 -43 4
99 -45 0
93 -45 4
86 —-45
15 -45
16 -44
60 -42

95 —41

10 05
09 48
09 29
09 08
10 08 47
20 08 27

1

10 18

—_——— y——

——— y——

DLO O NI~
COMO TS
LOO O~
R
OOO<FTOoOM
A~LOLO O
OO —AM
NN

07 54
07 42

08 09

+0.8 14.4 103.2

-0.75

4.525 4.852

07 33.52 -39 42.8

31

Mar.
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

77P/Longmore

= 2023 June 25.0 1T
= 2023 Apr. 3.10022 TT
= 196. 72508

= 14.76791 2000.0

= 24.31859

[ee]

(o) ONO N OO~ IN ~NOo1—= o100 HO00O©oo OO LW =N OO U100~ NCITOOO CICIooO N

2.3487532 AU
.1 +5 log(Delta) + 15.0 log(r (t-50))
.A. (2000) Decl.

.25 07
.12 =09
.97 11
.68 -13
.50 -15

.01 =17
.16 =20
.31 =22
.59 -24
.52 -26

.15 -28
.43 -29
.15 =30
.44 -31
.51 =32

.03 -32
.12 =32
.62 -33
.21 =33
.48 -33

.11 =34
.18 =35
.22 -36
.24 -36
.64 =37

.28 -38
.02 -39
.11 -40
.23 -40
.44 -41

.16 -41
.24 -41
.51 -41
.18 -41
.89 -41

.69 -41
.02 -40
.17 -40
.82 -39
.09 -38

.93 -37
.07 -36
.68 -35
.33 -35
.96 -34

.54 -33

Delta

. 450
311
173
. 036
. 904

. 180
. 666
. 566
. 483
421

. 384
313
. 388
. 428
. 490

571
. 666
174
. 890
013

. 140
. 269
. 400
. 531
. 661

. 190
915
. 036
153
. 265

. 369
. 467
. 557
. 637
. 108

. 168
817
. 854
. 879
. 892

. 891
. 8178
. 852
. 814
. 163

. 102

——aa s S PRONNN

—_

w WWWwWww wWWwWwWwww WWWww wWwWwwNN NNPNDNN N———

w WWWwWww WNON NN NNPNPNN NNN NN NNPNPNN NNN NN NNPNPNN NNN NN NNPNDNN

r

. 418
. 404
. 391
3179
. 3170

. 362
. 356
. 352
. 349
. 349

. 350
. 354
. 359
. 366
375

. 386
. 398
412
. 428
. 445

. 463
. 483
. 505
. 528
. 551

.576
. 602
. 629
. 657
. 686

115
. 145
. 176
. 807
. 839

. 871
. 904
937
.970
. 003

037
071
. 105
139
172

. 206

S O D

Daily motion
m ,
+1.19 -13.1
+1.08 -13.0
+0.95 -13.0
+0.77 -13.1
+0.56 -13.3
+0.31 -13.4
+0.01 -13.5
-0.32 -13.4
-0.67 -12.8
-0.97 -11.5
-1.19 -9.6
-1.26 -1.3
-1.16 -5.0
-0.93 -3.2
-0.61 -2.1
-0.25 -1.7
+0.10 -1.8
+0.43 -2.3
+0.71 -2.9
+0.96 -3.6
+1.18 -4.2
+1.37 -4.6
+1.53 -4.9
+1.68 5.1
+1.81 5.1
+1.93 -4.9
+2.03 -4.5
+2.12 -4.0
+2.19 -3.4
+2.25 -2.6
+2.29 -1.8
+2.32 -0.9
+2.33 0.0
+2.32 +1.0
+2.30 +1.9
+2.26 +2.7
+2.20 +3.5
+2.14  +4.1
+2.06 +4.6
+1.98 +5.0
+1.90 +5.3
+1.80 +5.4
+1.71 +5.3
+1.61 +5.2
+1.51 +4.8
+1.40 +4.4
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Comet A/2019 02

0.00223260

0.8329914
57.9777910 AU
441. 46 years

I
(SR enfa T

1T
7.10691 TT
2000.0

9.6827897 AU
9.2 +5 log(Delta) + 5.0 log(r)

129. 63418
48. 26098
93. 30896

2023 Apr.

Epoch = 2023 June 25.0

T

ml =

m1
9
9
9
9
9

—y—p—y— y—

24
19
12
05

Daily motion
29

694 +0
691

689 +0
688 +0
686 +0

r

9
810 9
7104 9

088 9
005 9
911

Delta

(2000) Decl
12 +30
82 +30
01 +30
59 +30
47 +30

———p—y—

———— —

685
684
683
683
683

995 9
489 9
386 9
293 9
210 9

9
9
9
9
9

—————

—— e p—y—

T p—p—

683
683
684
685
686

142 9
091

059 9
048 9
057 9

SHONO — I~

27 +33 0
44 +33 2
08 +33 2
37 +33 2
51 +33 0

—————

Y y—p—p—

687
689
691
693
696

088 9
138 9
208 9
294 9
394 9

9
9
9
9
9

—————

—— y—y— —

698
101
105
108

905 9
623 9
146 9
8/0 9
992 9

9
9
9
9
9

N~ — o~

93 +28 4
14 +27 3
35 +26 3
14 +25 2
85 +24 1

—————

Y —p—p—

17
22
26
29

11

116 +0
120 +0
125 +0
130 +0
135 +0

9
9
19
79
9 9

Y p—y——y—

—————

—— y—y— —

31
33
33
33
31

145 +0
157 +0
164 +0

140 +0
151

—p— — y— y—

o ——p—

—————

17
11

29
26
22

7110 +0
177 +0
184 +0
192 +0
799 +0

8 9
9 9
2 9
2 9
09

o p——p—

—————

———— y——

9

861

129 9

998 9

472 9

356 9
9.254 9.850

——p—p—y—

——p—p—y—

——p—p—y—

+1.2 19.0 124.2

-0. 33

16 07.50 +17 02.4

31

Mar.
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Come

Epoc
T

t
h

Peri.

Node

Incl.

a

300P/Catal ina

= 2023 June 25.0 TT
= 2023 Apr. 11.11309 TT
= 222.95284

= 05.62248 2000.0

= 5.67411

0.8320579 AU

S O D

ml =15.9 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

m

61 -17°

.99 -19
.22 =20
.67 =20
.48 -20

.22 =20
.19 -18
.61 =15
.95 -11
.40 -07

.11 =02
.11 +01
.10 +06
.42 +09
.87 +12

.65 +15
97 +117
.00 +18
.87 +19
.11 420

.59 +21
.54 +21
.62 +21
.80 +21
.03 +21

.25 +21
.30 +21
.02 +20
.20 +20
.57 +20

.89 +21
.96 +21
.12 +21
.39 +22
.51 +22

.24 +23
11 423
.20 +23
1T +24
.00 +24

11 +24
.02 +24
.46 +24
.12 +24
.67 +24

1T +24

43.
09.
17.
96.
96.

o O~JO 0O OO JdO DOO—W OO LWOIh O~JdBoC1IW OhRh—=NO OWOCIO 0o C1—O© oo ORNOOD

Delta

174
027
. 888
. 164
. 658

. 576
. 522
. 499
. 507
. 544

. 603
.679
. 164
. 854
. 945

032
114
187
251
302

341
366
371
374
356

325
283
230
169
105

. 041
. 982
. 934
. 905
.900

. 924
. 980
069
188
334

902
686
882
085
. 291

. 495

—_— — NN

—_

SN NN NN NN

W WWNNN NN

—_

— O OO0 OOoOOoOoO—

—_— ek

w WwWwwww WWWNOIN NNPN NN NN NN N—— =

r

. 566
. 467
. 366
. 267
. 169

.076
. 991
919
. 865
. 836

. 836
. 864
917
. 989
.074

167
. 264
. 364
. 464
. 564

. 662
. 159
. 854
947
. 038

127
213
297
319
. 459

. 537
. 613
. 686
. 158
. 828

. 896
. 962
027
.090
. 151

.210
. 268
. 324
319
. 432

. 483

Daily motion
m ,
+3.18 -9.3
+3.54 -7.7
+3.95 -5.4
+4.39 -1.9
+4.81 +2.7
+5.15 +8.5
+5.35 +14.8
+5.38 +20.6
+5.25 +25.0
+5.00 +27.3
+4.70 +27.5
+4.38 +25.8
+4.07 +23.0
+3.77 +19.7
+3.49 +16.3
+3.24 +13.1
+3.00 +10.2
+2.78 +7.6
+2.57 +5.5
+2.38 +3.7
+2.18 +2.3
+1.99 +1.1
+1.80 +0.2
+1.61 -0.4
+1.41 -0.8
+1.21  -0.9
+0.98 -0.8
+0.74 -0.5
+0.47 -0.1
+0.17 +0.6
-0.14 +1.3
-0.48 +2.1
-0.80 +2.7
-1.08 +3.1
-1.28 +3.0
-1.37 +2.7
-1.32 +2.1
-1.15 +1.5
-0.90 +1.0
-0.62 +0.7
-0.33 +0.5
-0.06 +0.4
+0.17 +0.4
+0.38 +0.3
+0.55 +0.3
+0.68 +0.1
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0.6917035
2.6988886 AU
0.22229344
4. 43 years
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. 8365387
554038 AU
m1

0.8
3.1
0.17584162
5.6

.61 years

Variation

1T

11.28696 TT
r

2000.0

0.5157864 AU
ml = 15.0 + 5 log(Delta) + 10.0 log(r)

R. A. (2000) Decl.

Delta

20. 50486
94. 80200
18. 62104

2023 Apr.

Epoch = 2023 June 25.0
m

T
Peri.
Node
Incl.
q

h

Comet 5D/Brorsen [Orbit 1]
22 21

Oh TT
2023/24

Y — y—y——

——p—p—y—

45 -24
66 -22
81 -20

1

3
12 -09
23 -05
89 +00
67 +07
20 +15
60 +24
86 +34
44 +42
81 +4]
80 +42

01 -1
51 -1

16 22 38
26 22 5]
9 2319
15 23 42
25 00 08

6
1

—<toONS
NON— N
SO~ w©OLO
—ocococo
oo
ODO—OHO
ocor~Lroomal

T —y—y—y—

00 38

17 01 11
2] 01 50

6 02 35
.16 03 25
. 26 04 25

926
605
131
875
023

1

006 O
828 0
697 0
628 0
633

1
0
0
0
0

05 49
16 07 47
09 50

6
May 26

Apr
Apr
May
May

——y—p—y—

—————

5
4
3
8
8

88 +25
95 +20

41
31
31

y—— —p— yp—

—————

—— — y——

830
949
063
174
282

81 +00
43 -02

—————

.

—————

862
950
035
118
199

6/4 2
828 2
965 3
083 3
180 3

3
3
3
4
4

—————

—————

——y——y—

218
355
430
903
575

251 3
312 3
345 3
356 3
346 3

4
4
4
4
4

—_—————

——p—p—y—

T p——y—

644
113
179
844
907

316 3
268 3
202 3
122 3
031
3.932 3.969

T ——p——

Y ————

—————

84.9

3.6/ 97

-0.15 +1.0

_67_

15.7

19 06.89 -21

31

Mar.



Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

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

= 2023 June 25.0
16. 35365 TT

= 2023 Apr.
307. 18156
66. 48946
4. 94605
1.2811095 AU

2000.0

1T

ml =12.5 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

13 =23
.38 =22
.97 =20
.35 -18
.40 -15

.04 -12
.16 =09
.10 -05
.64 -02
.91 +01

.49 +05
.32 +08
.28 +12
.25 +15
.02 +17

.36 +20
.02 +21
.15 +22
.28 +23
.46 +24

.14 +24
.20 +24
.61 +23
.35 +23
41 422

.80 +21
.51 +20
.52 +20
.18 +19
.21 +18

.69 +18
.08 +17
A7 +17
T 17
.10 +18

.80 +18
.12 +19
.91 +20
.10 +21
.31 +22

.90 +23
.33 +23
.44 +24
.12 +24
.31 +24

.34 +23

o

—WO~d= WOIC0o 1O WhOoO—=N ~Nociooh~o SHOOTCISHO©

— N OO O~NLW— M O WIO NN O 0o~

w

D

RPN RPN DR RPN DR RRRRR DR RN DRI

elta

.674
. 620
. 564
. 507
. 452

. 401
. 356
319
292
276

211
271
293
318
351

390
432
476
919
560

996
626
648
662
665

658
639
609
969
518

459
393
323
253
186

129
086
064
067
099

163
25]
379
921
694

871

—_— —_ —_

—_— ek

w WWwWwww WWNNN NNPN NN NNN NN N—— =

r

124
. 654
. 588
. 525
. 466

414
. 369
. 332
. 304
. 281

. 281
. 286
. 303
. 330
. 366

A1
. 462
. 920
. 583
. 649

. 118
. 190
. 863
937
. 011

. 086
. 161
. 236
.310
. 384

457
. 529
. 601
.672
. 141

.810
. 878
. 945
011
.076

. 140
. 203
. 265
. 326
. 386

. 444

e = 0.6293660

a = 3.4565353 AU
n= 0.15337076
P= 6.43 years
Variation m1
for T=+1 day

-1.24 -2.6 17.0
-1.33 -3.8 16.8
-1.41 -5.1 16.6
-1.48 -6.5 16.3
-1.55 -8.0 16.1
-1.60 -9.4 15.9
-1.65 -10.6 15.7
-1.70 -11.7 15.6
-1.73 -12.4 15.5
-1.75 -12.7 15.4
-1.771 -12.6 15.4
-1.77 -12.0 15.4
-1.76 -11.1 15.5
-1.74 -9.8 15.6
-1.70 -8.4 15.7
-1.64 -6.8 15.9
-1.57 -5.3 16.1
-1.49 -3.9 16.3
-1.39 -2.7 16.5
-1.30 -1.6 16.7
-1.20 -0.7 16.9
-1.10  +0.1 17.1
-1.01 +0.6 17.3
-0.93 +1.1 17.5
-0.86 +1.4 17.7
-0.79 +1.7 17.8
-0.73 +1.9 18.0
-0.69 +2.0 18.1
-0.65 +2.2 18.2
-0.62 +2.3 18.3
-0.61 +2.5 18.4
-0.60 +2.7 18.4
-0.61 +2.9 18.5
-0.63 +3.1 18.5
-0.66 +3.4 18.6
-0.70 +3.6 18.6
-0.75 +3.9 18.7
-0.80 +4.1 18.8
-0.85 +4.1 18.9
-0.88 +4.0 19.0
-0.90 +3.8 19.1
-0.89 +3.5 19.3
-0.87 +3.2 19.5
-0.82 +2.9 19.7
-0.77 +2.6 19.9
-0.72 +2.4 20.2

_68_

Mot. /PA

— — — — — —
NDONE CITIWOD WWHOowW o

—_

—_

.5/ 80
/11
.9/ 75
/712
.3/.170

.3/ 68
1/ 61
.5/ 66
.6/ 66
.1/ 66

.0/ 66
.4/ 61
.3/ 69
.8/ 1
.9/ 173

.9/ 176
/79
.4/ 82
.1/ 85
.9/ 88

1/ 91
.95/ 93
.5/ 95
.4/ 91
.3/ 99

.2/100
.0/101
. 1/102
.2/102
.5/102

.6/100
.3/ 917
.8/ 90

4/ 66
0/343

.4/310
-1/301
.2/296
.1/292

5/289

.5/286
. 3/283
. 3/219

1/272

.9/254
.6/112

Elong.

—y

—y

171.

170.
159.
148.
137.
126.

116.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

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

Epoch = 2023 June 25.0
17.57941 TT

T

Peri.

Node

Incl.

a

= 2023 Apr.
307. 18242
66. 48702
4.94529
1.2809127 AU

2000.0

1T

ml =12.5 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

.17 =23
12 =22
.21 =20
.51 -18
.48 -15

.05 -12
.11 =09
.61 -06
.50 -02
.15 +01

.32 +05
.15 +08
13 +12
13 +15
.96 +17

.37 +19
.12 +21
.95 +22
.60 +23
.90 +24

.69 +24
.87 +24
.40 +23
.24 +23
.39 +22

.86 +21
.64 +20
.10 +20
.01 +19
.47 +18

.97 +18
31 +117
.45 +17
.04 +17
.92 +18

.97 +18
.24 +19
.96 +20
.69 +21
.32 +22

.83 +23
.26 +23
41 +24
.14 +24
.45 +24

.48 +24

w
— O —=©o CIOoO1I—=J>® ~NOoHoo© O©0WO OO —O ANO—O NP~ —CO N~JOoC101 OO

D

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2.
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

elta

. 685
. 630
573
.515
. 459

. 406
. 360
. 322
. 293
275

. 268
213
. 287
312
. 343

. 381
. 422
. 465
. 908
. 548

. 584
. 613
. 635
648
. 651

. 644
. 625
. 096
. 555
. 505

. 446
. 380
. 310
241
175

.118
.076
. 054
. 058
. 091

. 155
. 250
. 374
. 521
. 689

. 873

—_— —_ —_

—_— ek

w WWwWwww WWNNN NNPN NN NNN NN N—— =

r

132
. 662
. 595
. 532
473

. 420
374
. 336
. 307
. 289

. 281
. 285
. 300
. 326
. 361

. 405
. 456
013
975
. 641

. 110
. 181
. 854
. 928
. 002

077
. 152
221
. 301
315

. 448
. 521
.592
. 663
133

. 802
. 8170
937
. 003
. 068

132
. 195
. 257
. 318
. 3178

437

e = 0.6294324
a= 3.4566236 AU
n= 0.15336489
P= 6.43 years
Variation m1
for T=+1 day

-1.24 -2.5 17.0
-1.32 -3.7 16.8
-1.40 -5.0 16.6
-1.47 -6.4 16.4
-1.54 -7.9 16.1
-1.60 -9.3 15.9
-1.65 -10.5 15.7
-1.69 -11.6 15.6
-1.73 -12.3 15.5
-1.75 -12.7 15.4
-1.771 -12.6 15.4
-1.77 -12.1 15.4
-1.77 -11.1 15.4
-1.74 -9.9 15.5
-1.70 -8.5 15.7
-1.65 -7.0 15.9
-1.58 -5.4 16.1
-1.50 -4.0 16.3
-1.40 -2.7 16.5
-1.31 -1.6 16.7
-1.21 -0.7 16.9
-1. 11 0.0 17.1
-1.02 +0.6 17.3
-0.94 +1.1 17.5
-0.86 +1.4 17.6
-0.80 +1.7 17.8
-0.74 +1.9 17.9
-0.69 +2.0 18.0
-0.66 +2.2 18.2
-0.63 +2.3 18.3
-0.61 +2.5 18.3
-0.61 +2.7 18.4
-0.61 +2.9 18.5
-0.63 +3.1 18.5
-0.66 +3.4 18.6
-0.70 +3.7 18.6
-0.76 +3.9 18.7
-0.81 +4.1 18.7
-0.86 +4.1 18.8
-0.89 +4.0 19.0
-0.91 +3.8 19.1
-0.90 +3.5 19.3
-0.87 +3.2 19.5
-0.83 +2.9 19.7
-0.78 +2.6 19.9
-0.72 +2.4 20.2

_69_

Mot. /PA

— — — — — —
NDONE CITIWOD WWHOowW o

—_

—_

.3/ 80
.5/ 11
.1/ 75
.9/ 12
.1/.70

.1/ 68
.9/ 61
.4/ 66
.5/ 66
.0/ 66

.1/ 66
.5/ 61
.5/ 69
.0/ 1
/73

.0/ 76
9/°79
.6/ 82
.3/ 85
.0/ 88

.8/ 90
.1/ 93
.6/ 95
.5/ 97
.4/ 99

.3/100
.1/101
. 1/102
.3/102
.5/101

.6/100
.3/ 917
.8/ 90

4/ 65
0/342

.5/310
.2/301
. 3/296
.1/292

6/289

.5/286
. 3/283
. 3/218

0/212

. 8/253
. 1/169

Elong.

—y

—y

N — —

171.

170.
159.
148.
137.
126.

116.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 170P/Christensen

Epoch = 2023 June 25.0
19. 26807 TT

T

Peri.
Node
Incl.

a

m1

= 2023 Apr.
225. 34417
142. 87889
10. 11384
2.9238514 AU

.5+ 5 log(Delta) + 22.5 log(r (t+160))

ol

RhA.(ZOOO) Decl.

m
22 17.

22
22
23
23

31.
46.
01.
17.

40 -14°

02,

90 -12 53

19 -11
96 -10
35 -08

.91 =07
.56 -06
.28 -04
.03 -03
.16 -01

.47 +00
.10 +01
.61 +02
.97 +03
.13 +04

.01 +05
.54 +06
.64 +07
.17 +08
.03 +08

.06 +08
.07 +09
.89 +09
.29 +08
.04 +08

.93 +08
.14 +07
.36 +07
.16 +06
.09 +05

.12 +05
.22 +04
.32 +04
.81 +04
.36 +04

.51 +04
.57 +05
.63 +05
.68 +06
.57 +07

.13 +08
.18 +09
.51 +10
.94 +11
.32 +12

.48 +13

38.
18
55.

NOOO©O ONO BN 0= 14O N OO OO ~I© NNOIWO WOoOCIOT ~HOCOIO—©

~ ON— 0o

—— o=

2000.0

Delta

575
. 658
131
193
. 843

. 880
. 905
918
.918
907

. 883
. 848
. 802
146
.679

. 603
.518
425
. 325
219

107
991
874
156
640

530
421
336
261
206

174
169
191
242
319

420
941
679
828
986

149
313
.476
635
. 189

. 934

W WL NN RN RN DRRNRW  WRWWE DWW WKWWw WLWWwww

W WWWWW WWWWLW WWWWW WWWWW  WWRINN NNRRNRN RRNNN RN NNNNN

1T

r

979
. 969
. 960
. 952
. 945

. 939
.934
. 930
9271
. 925

924
. 924
925
. 928
. 931

.935
. 941
947
. 955
. 963

972
. 983
. 994
. 006
.019

. 033

S O @

0.3057846

4.2117351 AU
0.11402826
8. 64 years

Daily motion

m

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

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

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

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

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

_70_

+6.
+7.
+7.
+8.
+8.

+8.
+8.
+8.
+8.
+8.

+8.
+7.
+7.
+7.
+6.

+5.
+5.
+4.
+3.
+2.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

279P/LaSagra

= 2023 June 25.0 1T
= 2023 Apr. 19.54288 TT
= 5. 84635

= 346.22987 2000.0

= 5.05119

2.1480870 AU

S O D

ml =13.9 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

.17 =20
.13 -18
.51 =117
.81 -15
.00 -13

.03 -10
.88 -08
.55 -06
.04 -03
.34 -01

.47 +00
.44 +03
.23 +05
.85 +08
.26 +10

.43 +12
.31 +14
.81 +16
.81 +18
.18 +19

.15 +21
.30 +22
.59 +23
.31 +24
.14 +25

.11 +26
.65 +27
.62 +27
.39 +28
.95 +28

.65 +28
.20 +28
.13 +28
.54 +2]
.16 +27

.24 +26
.41 +26
.31 +25
.82 +25
.66 +25

.51 +25
.09 +25
.11 425
.31 +26
.51 +26

.49 +26

— A OO WOWO OHOoH U100 HhO—=NW

WOWOW

—~JOoowW—

w ONOCINO© NN NOR~——

Delta

. 166
. 181
.190
191
185

173
. 154
130
. 101
067

027
984
935
883
826

165
699
630
9956
478

396
311
224
135
. 045

. 958
. 874
197
. 130
.678

. 646
. 636
. 654
. 698
1

. 869
. 989
129
283
447

620
196
974
150
. 323

. 490

PORON ORRN ONRNG  WWWEIL LWL

—_—

—_——

W WWNNN NN

w WWWNON NNN NN NNPN NN NN NN NNPN NN NNN NN NNPNDNN NNN NN NNN NN

r

218
. 255
234
. 215
199

. 184
172
. 162
. 155
. 150

. 148
. 149
. 152
157
. 165

175
. 188
. 203
. 221
. 240

. 262
. 285
310
337
. 365

. 395
. 426
. 458
. 492
. 526

. 962
. 598
. 634
.672
.10

. 148
181
. 826
. 865
. 904

944
. 983
.023
. 062
.102

141

Daily motion
m

+2.13  +49.1
+2.14 +10.2
+2.13 +11.1
+2.12 +12.0
+2.11 +12.8
+2.09 +13.4
+2.07 +13.9
+2.06 +14.3
+2.04 +14.5
+2.02 +14.6
+2.00 +14.6
+1.99 +14.4
+1.97 +14.1
+1.95 +13.6
+1.93 +13.1
+1.90 +12.4
+1.87 +11.7
+1.82 +10.9
+1.77 +10.1
+1.70 +49.2
+1.60 +8.3
+1.49 +7.5
+1.35 +6.7
+1.17 +6.0
+0.97 +5.3
+0.72 +4.6
+0.43 +4.0
+0.12 +3.3
-0.20 +2.4
-0.51 +1.3
-0.76 +0.1
-0.92 -1.2
-0.95 -2.4
-0.86 -3.2
-0.66 -3.4
-0.41 -3.2
-0.13 -2.6
+0.14 -1.8
+0.38 -0.9
+0.60 -0.1
+0.79 +0.5
+0.94 +1.0
+1.07 +1.3
+1.18 +1.5
+1.27 +1.5
+1.34 +1.4
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0.3992312
3.5755635 AU
0. 14577644
6.76 years
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Comet C/2021 Y1 (ATLAS)

Epoch = 2023 June 25.0 1T
T = 2023 Apr. 30.71137 TT
Peri. = 245.81974

Node = 244.77050 2000.0
Incl. = 77.19081

q = 2.0323970 AU

e = 1.0008570

ml = 10.8 + 5 log(Delta) + 5.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.

2023/24 h m o m , o

Jan. 6 03 27.75-0504.2 1.801 2.446 -0.92 -21.2 14.0 120.1
Jan. 16 03 20.17 -08 17.1 1.891 2.384 -0.56 -17.0 14.1 107.8
Jan. 26 03 16.08 -10 51.0 1.992 2.325 -0.22 -13.5 14.1 96.9
Feb. 5 03 15.27 -12 53.5 2.095 2.271 +0.09 -10.8 14.2 8].2
Feb. 15 03 17.41 -14 32.8 2.194 2.221 +0.36 -8.9 14.2 78.6
Feb. 25 03 22.17 -1556.0 2.283 2.176 +0.61 -7.7 14.3 71.2
Mar. 7 03 29.28 -17 09.8 2.360 2.136 +0.83 -7.1 14.3 64.8
Mar. 17 03 38.49 -18 19.2 2.422 2.102 +1.03 -6.9 14.3 59.6
Mar. 27 03 49.67 -19 28.5 2.468 2.075 +1.22 -7.1 14.3 55.6
Apr. 6 04 02.70 -20 41.7 2.498 2.054 +1.40 -7.6 14.4 52.8
Apr. 16 04 17.56 -22 01.4 2.514 2.040 +1.59 -8.4 14.4 51.2
Apr. 26 04 34.27 -23 30.4 2.516 2.033 +1.78 -9.5 14.3 50.7
May 6 04 52.91 -2510.7 2.508 2.033 +1.97 -10.7 14.3 51.2
May 16 05 13.58 -27 03.4 2.492 2.041 +2.19 -12.0 14.3 52.5
May 26 05 36.45-29 08.9 2.473 2.055 +2.41 -13.2 14.3 54.4
June 5 06 01.64 -31 26.3 2.455 2.076 +2.65 -14.3 14.3 56.6
June 15 06 29.30 -33 52.8 2.443 2.104 +2.91 -15.0 14.4 58.8
June 25 06 59.50 -36 24.3 2.441 2.138 +3.16 -15.2 14.4 60.8
July 5 07 32.16 -38 55.0 2.454 2.178 +3.39 -14.7 14.4 62.4
July 15 08 07.03 -41 17.8 2.485 2.223 +3.59 -13.6 14.5 63.4
July 25 08 43.63 -43 26.5 2.535 2.274 +3.713 -11.9 14.6 63.6
Aug. 4 09 21.26 -45 15.7 2.606 2.328 +3.79 -9.7 14.7 63.0
Aug. 14 09 59.11 -46 42.8 2.696 2.387 +3.76 -1.5 14.8 61.6
Aug. 24 10 36.34 -47 47.8 2.803 2.450 +3.66 -5.4 15.0 59.5
Sept. 3 11 12.24 -48 32.8 2.924 2.515 +3.50 -3.5 15.1 56.7
Sept. 13 11 46.34 -49 01.2 3.055 2.584 +3.30 -2.1 15.3 53.4
Sept.23 12 18.36 -49 17.0 3.191 2.655 +3.08 -1.0 15.4 49.7
Oct. 3 12 48.19 -49 23.4 3.330 2.729 +2.86 -0.3 15.6 45.8
Oct. 13 13 15.90 -49 23.5 3.466 2.804 +2.66 +0.2 15.7 41.9
Oct. 23 13 41.58 -49 19.6 3.596 2.881 +2.46 +0.5 15.9 38.2
Nov. 2 1405.35-4913.2 3.717 2.960 +2.28 +0.7 16.0 35.0
Nov. 12 14 27.34 -49 05.4 3.826 3.039 +2.11 +0.8 16.1 32.6
Nov. 22 14 47.67 -48 57.1 3.921 3.120 +1.94 +0.8 16.2 31.4
Dec. 2 15 06.38 -48 48.6 3.999 3.202 +1.78 +0.8 16.3 31.7
Dec. 12 15 23.52 -48 40.3 4.059 3.285 +1.63 +0.8 16.4 33.6
Dec. 22 15 39.08 -48 32.5 4.100 3.368 +1.47 +0.8 16.5 37.1
Jan. 1 1553.02 -48 25.2 4.121 3.452 +1.30 +0.7 16.6 41.9
Jan. 11 16 05.27 -48 18.6 4.123 3.536 +1.13 +0.6 16.6 47.6
Jan. 21 16 15.74 -48 12.6 4.107 3.620 +0.94 +0.6 16.7 54.2
Jan. 31 16 24.27 -48 07.0 4.074 3.705 +0.74 +0.5 16.7 61.4
Feb. 10 16 30.73 -48 01.4 4.026 3.790 +0.52 +0.6 16.7 69.2
Feb. 20 16 34.93 -47 55.1 3.967 3.876 +0.29 +0.7 16.7 71.5
Mar. 1 16 36.71 -47 46.9 3.899 3.961 +0.04 +1.0 16.7 86.3
Mar. 11 16 35.95 -47 34.9 3.828 4.046 -0.22 +1.5 16.8 95.5
Mar. 21 16 32.58 -47 16.9 3.759 4.132 -0.48 +2.2 16.8 105.1
Mar. 31 16 26.69 -46 49.9 3.696 4.217 -0.72 +3.3 16.8 115.0
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Oh TT
2023/24
Jan. 6
Jan. 16
Jan. 26
Feb. 5
Feb. 15

Feb. 25
Mar. 7
Mar. 17
Mar. 27
Apr. 6

Apr. 16
Apr. 26
May 6
May 16
May 26

June 5
June 15
June 25
July 5
July 15

July 25
Aug. 4
Aug. 14
Aug. 24
Sept. 3

Sept. 13
Sept. 23
Oct. 3
Oct. 13
Oct. 23

Nov. 2
Nov. 12
Nov. 22
Dec. 2
Dec. 12

Dec. 22
Jan. 1
Jan. 11
Jan. 21
Jan. 31

Feb. 10
Feb. 20
Mar. 1
Mar. 11
Mar. 21

Mar. 31

Comet
Epoch
T

Peri.

Node

Incl.

a

ml =

291P/NEAT

= 2023 June 25.0 1T
= 2023 May  4.09141 TT
= 173.52168

= 237.66136  2000.0

= 6.30892

2.5650595 AU

S O D

8.5+ 5 logDelta) + 15.0 log(r(t-130))
R.A. (2000) Decl.

.81 +02
.81 +03
.82 +04
.10 +06
.35 +07

.68 +08
.62 +10
.10 +11
.08 +13
.50 +14

.33 +15
.51 +17
.00 +18
13 +19
.64 +20

.64 +20
.65 +21
.57 +21
.29 +21
.10 +22

.68 +22
11 +21
.86 +21
.80 +20
.18 +20

.69 +19
.34 +18
.59 +18
.26 +17
.15 +16

44. 6
93.
07.
2].

01.

o
S UOO—IR ©EO—=® ON-I—A RO OO

o
¢ (e
[op - N

o
© ©ONO~I —J——o—

Delta

.813
915
.013
. 104
. 188

. 265
. 334
. 395
447
. 490

. 925
. 551
. 568
071
. 578

. 9569
. 953
527
. 494
. 451

2
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3. 401
3.342
3.276
3. 201
3.119
3.030
2.936
2. 836
2.133
2.628
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3

. 524
. 423
. 329
. 246
179

131
. 108
111
. 144
. 206

. 295
. 409
. 543
. 694
. 857

.029

W WWWwWwW WWWWW PNNNNN NNNNRN DDNNNN NNNNRN NDNNNDN NNNNN DDNNNN

r

. 695
.675
. 656
. 639
. 623

.610
. 998
. 088
919
.573

. 568
. 566
. 565
. 566
.570

975
. 982
. 591
. 602
. 615

. 629
. 645
. 663
. 683
. 104

. 126
. 150
115
. 801
. 829

. 857
. 887
.918
. 949
. 982

.015
. 049
. 084
.19
. 155

191
221
. 265
. 302
. 340

. 3178

Daily motion
m

+1.25 +5.6
+1.36 +6.5
+1.45 +7.2
+1.53 +7.8
+1.60 +8.2
+1.67 +8.5
+1.72 +8.6
+1.78 +8.5
+1.82 +8.4
+1.87 +8.0
+1.90 +7.6
+1.94 +7.1
+1.96 +6.4
+1.98 +5.6
+2.00 +4.8
+2.00 +3.9
+2.00 +2.9
+1.98 +1.9
+1.96 +0.9
+1.92 0.0
+1.87 -1.0
+1.81 -1.8
+1.73  -2.7
+1.64 -3.4
+1.54 -4.0
+1.42 -4.5
+1.29 -4.8
+1.14 5.0
+0.97 5.0
+0.78 -4.9
+0.58 -4.6
+0.35 -4.0
+0.11 -3.4
-0.14 -2.5
-0.37 -1.6
-0.57 -0.7
-0.70 +0.2
-0.76 +0.9
-0.73 +1.4
-0.62 +1.7
-0.46 +1.8
-0.25 +1.7
-0. 04 +1.g
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0.4346127
4.5368184 AU
0.10199455
9.66 years
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Come

Epoc
T

t
h

Peri.

Node

Incl.

q
€

ml =

m

C/2020 V2 (ZTF)

= 2023 June 25.0 1T
= 2023 May 8.54735 TT
= 162. 42250

=212.37148  2000.0

= 131. 61221

= 2.2278030 AU

= 1.0012954

4.5 +5 log(Delta) + 10.0 log(r (t+100)) (vis)
R. A. (2000) Decl.

.75 +76°5

.05 +68
.19 +61
.05 +54
.46 +48

.18 +43
.62 +39
.44 +36
.44 +33
47 +31

.42 +29
.20 +27
.12 +25
.88 +23
.58 +22

.68 +20
.03 +18
.45 +16
.68 +13
AT +11

.23 +07
.62 +03
.98 +00
.53 -06
.55 -12

.49 -19
.40 -26
.45 -32
.97 =31
.89 -40

.63 -42
41 -42
.36 -43
.95 -42
41 -42

.00 -41
.04 -41
.00 -40
.43 -40
.99 -39

.40 -39
.43 -39
.88 -39
.60 -39
.44 -39

.21 -40

— G110 WO TI©O© O WOIOHIN ~NON—© WO O O — =N~ =

CILw~doHw

(&3] OLWLWoo oo

—J o1 —=

Delta

062
090
164
275
408

992
697
835
957
060

139
.192
. 216
212
178

116
028
915
181
632

471
309
154
.018
.916

. 861
. 864
.929
. 052
. 223

. 428
. 657
. 897
. 141
382

613
831
031
210
367

500
608
691
150
186

. 800

SIONON PRRWE WWWWE  WNRRN NN

B OARRRR ARRRWL WWNNN NN

r

. 627
.570
.516
. 466
. 420

. 3178
. 341
. 308
. 281
. 259

. 243
233
. 228
. 229
. 231

. 250
. 269
. 294
. 324
. 358

. 398
. 442
. 490
. 542
. 597

. 656
17
. 181
. 848
.916

. 986
. 058
131
. 205
. 281

. 358
. 435
. 513
. 592
672

. 152
. 832
913
. 993

HALWLwww WWwwWwww wWWwwnN NNPNNN NN N NN NN N NN NN N NNPNN N NNNNN

=N
o
~
(&3]

4.156

Daily motion

m
-3.5]/
-0.73
+0. 11
+0. 45
+0. 63

+0. 72
+0. 7]
+0. 79
+0. 80
+0. 80

+0. 79
+0. 77
+0. 73
+0. 69
+0. 64

+0. 57
+0. 49
+0. 38
+0. 25
+0. 08
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Comet C/2020 K1 (PANSTARRS)
Epoch = 2023 June 25.0 1T

T = 2023 May 9.08519 TT
Peri. = 213.98610

Node = 94.35602 2000.0
Incl. = 89.67134

q = 3.0732784 AU

e = 0.9999687

ml = 4.5+ 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion
2023/24 h m o m ,
Jan. 6 18 30.39 -26 03.8 4.268 3.299 +1.09 -9.7
Jan. 16 18 41.45 -27 41.7 4.196 3.266 +1.12 -9.9
Jan. 26 18 52.81 -29 22.6 4.102 3.234 +1.15 -10.3
Feb. 5 19 04.38 -31 08.4 3.990 3.205 +1.17 -10.9
Feb. 15 19 16.10 -33 01.5 3.861 3.179 +1.18 -11.8
Feb. 25 19 27.90 -35 04.8 3.718 3.156 +1.18 -13.0
Mar. 7 19 39.71 -37 21.4 3.564 3.135 +1.18 -14.5
Mar. 17 19 51.48 -39 54.6 3.403 3.117 +1.17 -16.4
Mar. 27 20 03.14 -42 48.2 3.240 3.102 +1.16 -18.6
Apr. 6 20 14.62 -46 05.8 3.078 3.090 +1.14 -21.2
Apr. 16 20 25.85 -49 50.7 2.925 3.082 +1.10 -24.1
Apr. 26 20 36.70 -54 05.0 2.785 3.076 +1.06 -27.1
May 6 20 46.99 -58 48.3 2.665 3.073 +0.99 -29.8
May 16 20 56.44 -63 57.4 2.571 3.074 +0.88 -32.1
May 26 21 04.45 -69 25.1 2.506 3.078 +0.68 -33.4
June 5 21 09.64 -74 59.7 2.475 3.085 +0.26 -33.3
June 15 21 07.90 -80 27.3 2.477 3.095 -0.99 -31.8
June 25 20 38.05 -85 30.3 2.511 3.107 -8.06 -27.8
July 5 15 00.13 -88 28.4 2.574 3.123 -55.74 +10.4
July 15 11 28.21 -85 17.4 2.659 3.142 -4.12 +21.0
July 25 11 08.55 -82 01.6 2.762 3.164 -0.48 +17.6
Aug. 4 11 08.16 -79 23.7 2.876 3.189 +0.33 +13.6
Aug. 14 11 13.05 -77 24.6 2.997 3.216 +0.63 +9.8
Aug. 24 11 20.02 -76 02.2 3.119 3.246 +0.75 +6.3
Sept. 3 11 27.81 -7513.6 3.239 3.278 +0.80 +3.1
Sept.13 11 35.88 -74 55.5 3.353 3.313 +0.81 +0.2
Sept.23 11 43.81 -75 05.3 3.460 3.350 +0.77 -2.4
Oct. 3 11 51.19 -75 40.1 3.557 3.389 +0.69 -4.8
Oct. 13 11 57.56 -76 37.8 3.644 3.431 +0.56 -6.9
Oct. 23 12 02.14 -77 56.2 3.719 3.474 +0.31 -8.9
Nov. 2 12 03.49 -79 33.2 3.784 3.519 -0.13 -10.6
Nov. 12 11 58.73 -81 26.1 3.838 3.566 -1.03 -12.0
Nov. 22 11 40.52 -83 30.6 3.883 3.615 -3.16 -12.7
Dec. 2 10 47.14 -85 34.1 3.920 3.665 -9.18 -11.1
Dec. 12 08 22.63 -86 49.9 3.952 3.717 -20.08 -0.9
Dec. 22 05 29.31 -85 49.4 3.979 3.770 -11.20 +12.8
Jan. 1 04 16.90 -83 14.7 4.005 3.825 -3.81 +17.8
Jan. 11 03 52.43 -80 06.6 4.032 3.881 -1.23 +19.8
Jan. 21 03 45.62 -76 42.9 4.063 3.937 -0.16 +20.9
Jan. 31 03 46.60 -73 11.1 4.099 3.995 +0.36 +21.5
Feb. 10 03 51.62 -69 35.3 4.143 4.054 +0.65 +21.7
Feb. 20 03 58.99 -65 59.3 4.195 4.114 +0.83 +21.5
Mar. 1 04 07.79 -62 26.7 4.256 4.175 +0.94 +21.0
Mar. 11 04 17.50 -59 00.5 4.328 4.237 +1.01 +20.2
Mar. 21 04 27.81 -55 43.6 4.409 4.299 +1.05 +19.1
Mar. 31 04 38.49 -52 38.2 4.498 4.362 +1.08 +17.8
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Come

Epoc
T

t
h

Peri.

Node

Incl.

a

ml = -

P/2008 L2 (Hill)

= 2023 June 25.0 1T
= 2023 May 11.02833 TT
= 141.25322

= 218.01200  2000.0

= 25.87000

R. A. (2000) Decl.

m

.75 +00°

.08 +01
.80 +02
.84 +03
.12 +04

.58 +06
17 +07
.85 +09
.58 +10
.33 +12

.08 +13
.18 +15
.40 +16
.88 +18
.16 +19

.16 +20
.16 +21
.85 +22
.25 +22
.81 +22

.30 +22
.49 +22
.14 +22
.95 +21
.66 +20

.01 +19
15 +17
.16 +16
.06 +14
.85 +12

.66 +09
.18 +07
.32 +06
.95 +04
.81 +03

.40 +02
.99 +02
.59 +02
.13 +02
.43 +02

.28 +02
.47 +03
.18 +03
.05 +04
.10 +05

.17 +05

— 1w wWwownNn—

~ WOIOC1O ! NNO WO NN AO OJOC1O O W~I— OO ALWOO

D

3
3
3
3
3
3
3
3
3
3
3
3
3
3
2.
2
2
2
2
2
2
2
2
2
2
2
2
1

1

1

W WWWWL NNNNN N

2.3299268 AU
0.2 + 5 log(Delta) + 40.0 log(r (t-60))

elta

371
. 380
. 382
379
. 369

. 354
. 333
. 308
. 218
. 242

. 203
. 158
109
. 055
996

. 932
. 863
. 188
. 110
. 626

. 539
. 448
. 355
. 262
.170

. 082
. 001
. 931
871
. 843

. 833
. 850
. 896
9
073

200
347
509
684
868

. 056
247
. 436
622
. 803

.976

W WWWWwW WWWWW PNNNNN NNRNNN DDNNNN NNNNRN DDNNNN NNNNN DDNNNN

r

012
. 937
. 504
474
. 446

. 421
. 399
. 380
. 364
. 350

. 340
. 334
. 330
. 330
. 334

. 340
. 350
. 363
. 380
. 399

. 421
. 446
474
. 004
. 537

571
. 608
. 647
. 688
. 130

113
. 818
. 865
.912
. 961

.010
. 060
111
. 162
.215

. 267
. 320
313
4271
. 481

.535

e = 0.6140435
a= 6.0367601 AU
n= 0.06645049
P= 1483 years
Variation m1
for T=+1 day

-0.82 -2.4 20.4
-0.84 -2.4 20.2
-0.87 -2.3 19.9
-0.89 -2.3 19.6
-0.92 -2.2 19.3
-0.94 -2.1 19.1
-0.96 -2.0 18.8
-0.98 -1.8 18.6
-1.00 -1.5 18.3
-1.02 -1.2 18.1
-1.04 -0.9 17.9
-1.06 -0.5 17.7
-1.07 0.0 17.5
-1.09 +0.5 17.3
-1.10  +1.0 17.1
-1.11 +1.6 17.0
-1.12  +2.1 16.9
-1.12  +2.7 16.7
-1.13  +3.3 16.7
-1.13 +3.8 16.6
-1.14 +4.4 16.5
-1.15 +4.8 16.5
-1.16  +5.2 16.5
-1.17 +5.6 16.5
-1.19 +5.8 16.5
-1.22 +5.9 16.6
-1.26 +5.8 16.7
-1.30 +5.7 16.8
-1.34 +5.3 16.9
-1.38 +4.9 17.1
-1.41 +4.4 17.3
-1.41 +3.9 17.5
-1.39 +3.5 17.8
-1.35 +3.2 18.2
-1.29 +2.9 18.6
-1.21 +2.7 19.0
-1.13 +2.6 19.4
-1.05 +2.4 19.8
-0.97 +2.3 20.2
-0.90 +2.3 20.7
-0.83 +2.2 21.1
-0.77 +2.1 21.5
-0.72 +2.1 21.9
-0.67 +2.0 .
-0.63 +2.0

-0.59 +2.0

_77_

Mot. /PA

29

.0/ 82

29.8/ 80

30.
31.
31.

5/ 18
1/ 11
5/ 15

.8/ 14
.0/ 74
/13
.0/ 73
.9/ 13

.6/ 13
.2/ 13
1/ 14
1/ 75
.3/ 16

.4/ 78
.5/ 80
.3/ 82
.0/ 85
.5/ 88

Elong.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Come

Epoc
T

t
h

Peri.

Node

Incl.

a

364P/PANSTARRS

= 2023 June 25.0
= 2023 May

212.02107
46. 14795
12. 13751

0.8012905 AU

1T

14.01904 TT

2000.0

S O @

ml =17.0 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

—_

—_
[oo)éy NN JLYIN] WNOININN
=
wW
—_

m

A7 +17
.32 +117
.68 +18
.55 +18
.56 +20

.98 +21
.92 +24
.66 +27
.18 +31
.10 +27

.09 +06
.07 -04
.18 -08
.00 -09
.37 08

.93 -06
.07 -04
.59 -03
.28 -01
.90 +00

.09 +00
.48 +00
.67 +00
.26 +00
.17 +00

.18 -01
.16 =01
.15 =02
.16 =02
.15 02

.18 =02
.31 =02
.99 -01
.18 +00
.18 +00

.12 +01
.98 +02
.63 +03
.39 +04
.02 +06

.36 +07
.26 +08
.58 +09
.23 +10

.13 +12 10.

.18 +13

o

19.

CTILWO OO O~JOC1T©OO NeoXdaéy F-Nle) N O WO oo

o ArphOWO [Sa = N ] NN~JO ~NooonNdw WOoI©O©oo—

Delta

. 356
167
989
821
667

924
395
280
181
122

153
244
356
475
991

697
188
860
915
952

973
982
983
981
982

. 994
. 023
077
. 158
. 268

. 404
. 565
. 145
. 940
147

361
980
800
018
231

437
. 633
. 818

—~—mmO 00000 O0000 O000O0 O000O OO0~

BULLWW  WWNNN N

—_— )

—_— ek

—_—— OO OOOOO

—_ k)

w WwWwwww wWNONNN NNPNDNN NN — —

r

.920
. 822
121
.618
.514

. 409
. 303
.199
097 +12.
.002 +23.

919 +11.
. 853
. 812
. 802
. 825

. 876
. 950
. 039
137
. 240

. 345
. 451
. 556
. 659
. 161

. 861
. 958
. 054
147
. 231

. 326
412
. 496
.518
. 658

135
. 811
. 885
957
. 028

. 096
. 163
. 228
. 292
. 354

414

0.7217063
2.8792980 AU
0.20173170
4.89 years

Daily motion

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

+2.
+3.
+5.

_78_

-0.
+1.
+3.
+6.
+9.

+12.
+17.
+22.
+17.
102.

103.
-37.
-9.
+2.
+8.

+10.
+10.
+9.
+7.
+5.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

—_ )k —_ —apoN —_ )k —_ —_ )k

N — — =

Comet
Epoch =
T

Peri.

Node

Incl.

a

ml =

(&7 ]
=

S

[&7]

08.
31.
94.
16.

.35 24 55.
.12 =24 09.
.98 -23 05.
.62 21 45.
.17 =20 08.

.16 =18 17
.44 -16 14.
.32 -14 00.
.51 =11 39.
.69 -09 14.

.68 -06 51.
.48 -04 37.
.29 -02 37.
.81 =01 01.
.02 +00 06.

.16 +00 43.
.50 +00 52.
.94 +00 36.
.06 +00 04.
.04 +00 35.

.14 -01 18.
.91 =01 57.
.20 -02 30.
.25 =02 55.
.14 =03 09.

.31 -03
.85 -03
.99 -02
.59 -02
.49 -01

.58 +00
.13 +00
.89 +01
.98 +02
.95 +03 40.

.17 +04 59.
.41 +06 20.
.83 +07 43.
.02 +09 07.
.96 +10 31.

.61 +11 55.

[e]{e}{e}l] OOOO©o OCOOOoOO OOOO©o ©0 00 0O OO0 ! ~Nooo
o
o

237P/LINEAR

14.01669

[ I
N
=N
o
w
o1
(=)
(&a]
»

25.0

1T

14.67877 TT

2000.0

1.9870430 AU
4.2 +5 log(Delta) + 27.5 log(r)
R.A. (2000) Decl.

25 =24 35.
05 -25 10.
05 -25 31.
06 -25 36.
91 -25 24.

—NO© OO CTOoHOoO© O LW OO — 0o OONPAWO CONN P SOOI

N — D W= O—
SN Wwww—

N coomdoHToHWw O©Who1I01 CIOIdh©

Delta

. 802
. 685
. 564
. 441
. 318

. 194
071
. 950
. 832
Ay

. 607
. 503
. 406
317
. 239

172
119
. 083
. 066
. 068

. 091
135
.198
219
. 376

. 486
. 608
139
. 879
. 025

176
. 330
. 486
. 642
197

1
1
1
1
2
2
2
2
2
2
2.949
3
3
3
3
3
3
3
3
3

—_ = NN NNNNN

—_ —_

—_——

.097
. 239
374
. 501

617
123
. 816
. 897
. 964

4.017

—_— N NNNDNN NNNNN

w NNPN NN NNNDNN NNPNPNN NNN NN NNPN NN NNNN —

r

. 229
. 196
. 165
135
. 108

. 084
. 061
. 042
. 025
011

. 000
. 993
. 988
. 987
. 989

. 994
. 003
.014
. 029
. 047

. 067
.090
115
143
173

. 204
. 238
213
310
. 3471

. 386
4271
. 467
. 509
. 551

. 594
. 638
. 681
125
. 169

. 813
. 857
.902
. 946
.990

. 034

S O D

Daily motion
m

+2.27 4.1
+2.29 -2.7
+2.30 -1.2
+2.30 +0.4
+2.27  +2.1
+2.21 +3.8
+2.13 +5.6
+2.02 +7.3
+1.89 +8.9
+1.72 +10.5
+1.53 +11.8
+1.30 +13.0
+1.05 +13.8
+0.76 +14.4
+0.44 +14.4
+0.12 +14.0
-0.19 +12.8
-0.46 +10.8
-0.64 +8.2
-0.70 +5.1
-0.64 +2.0
-0.46 -0.6
-0.21 -2.6
+0.07 -3.8
+0.35 -4.2
+0.61 -4.2
+0.84 -3.7
+1.03 -2.9
+1.19 -1.9
+1.32 -0.8
+1.41 +0.3
+1.49 +1.5
+1.54 +2.6
+1.58 +3.6
+1.60 +4.5
+1.61 +5.4
+1.62 +6.1
+1.61 +6.7
+1.60 +7.3
+1.59 +7.7
+1.57 +8.0
+1.55 +48.2
+1.53 +8.4
+1.51 +8.4
+1.48 +8.4
+1.45 +8.3

_79_

0.4339712
3.5104981 AU
0. 14984801
6. 58 years
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet

Epoch =
T

Peri.
Node
Incl.

a

94P/Russel |

o
~
=
oo
<
S
w0
a

25.0
21.0701

2000.0

ml = 13.7 + 5 log(Delta) +

R.A. (

.82 +25 32.
.13 +26 32.
.93 +27 28.
.67 +28 14.
.35 +28 44.

.20 +28 57.
.07 +28 51.
.25 +28 31.
.11 427 5].
.15 427 11.

6.13 +26 15
.20 +25 09.
.96 +23 53.
.01 +22 29.
.06 +20 55.

.84 +19 14.
.14 +17 25.
.80 +15 30.
.11 +13 30.
1T +11 24,

.93 +09 15.
.15 +07 04.
.40 +04 52.
.69 +02 39.
.99 +00 27.

.32 01 42.
.68 -03 49.
.05 -05 52.
.45 -07 50.
.87 -09 43.

.26 11 29.
.61 =13 08.
.88 -14 40.
.99 -16 03.
.89 -17 18

.46 -18 25
.62 -19 23.
.24 =20 13.
.18 =20 55.
.29 -21 30.

.41 =21 59.
.34 =22 23.
.91 =22 42.
.91 =22 58.
.10 =23 12.

.28 -23 26.

2000) Decl.

o

© O©oIwWwW— O©O~IJO1 O ~JW~JO1 Wdbhww SO —=0000 ~NO~JOo o COHZ—=N WOOJIO O~JIJO N

Delta

. 479
419
. 385
. 3178
. 396

. 436
. 495
910
. 656
. 150

. 849
. 952
. 057
163
269

3173
476
971
676
112

864
953
037
116
.190

. 258
319
373
.418
. 455

. 482
. 499
. 505
.500
. 484

. 456
417
. 366
. 304
. 231

. 149
. 059
. 961
. 859
. 155

. 651

—_——

—_—

6

N NNN NN NNN NN NNPNPNN NNN NN NNPN NN NNN NN NNPN NN NNN NN NNNNN

1T
1T

1.5 |

r

411
. 386
. 363
. 342
. 322

. 303
. 281
212
. 260
. 249

. 240
. 234
230
221
221

. 229
. 234
. 240
. 249
. 259

212
. 281
. 303
. 321
. 341

. 363
. 386
.410
. 436
. 463

. 492
. 521
. 551
. 582
.614

. 647
. 680
114
. 148
. 183

. 818
. 853
. 889
.924
. 960

. 996

S O D

og (r (t-80))

Daily motion

-0.51 +5.9
-0.72  +5.9
-0.83 +5.2
-0.80 +3.8
-0.63 +2.0
-0.36 +0.2
-0.03 -1.4
+0.30 -2.8
+0.62 4.1
+0.89 -5.2
+1.12 6.2
+1.31  -1.1
+1.45 -8.1
+1.56 -8.9
+1.65 -9.8
+1.71 -10.5
+1.75 -11.2
+1.78 -11.8
+1.80 -12.3
+1.81 -12.7
+1.82 -13.0
+1.82 -13.2
+1.83 -13.3
+1.83 -13.2
+1.83 -13.1
+1.83 -12.8
+1.84 -12.5
+1.84 -12.1
+1.84 -11.5
+1.84 -10.9
+1.84 -10.2
+1.83 -9.5
+1.82 -8.7
+1.80 -7.9
+1.77 -1.0
+1.74 6.2
+1.69 -5.4
+1.63 -4.6
+1.95 -3.8
+1.46 -3.1
+1.35 -2.6
+1.22 -2.1
+1.07  -1.7
+0.90 -1.5
+0.71 -1.4
+0.50 -1.4

_80_

0.3655244
3.5100913 AU
0. 14987405
6. 58 years
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Comet C/2021 X1 (Maury-Attard)

Epoch = 2023 June 25.0 1T
T = 2023 May 27.35474 TT

Peri. = 334.60490

Node = 10.58990 2000.0
Incl. = 140.11505

q = 3.2336281 AU

e = 1.0012751

ml = 6.3 +5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.

2023/24 h m o m , o

Jan. 6 03 32.18 -21 15.0 3.012 3.502 -1.90 +11.1 14.1 112.0
Jan. 16 03 14.81 -19 16.7 3.130 3.467 -1.53 +12.5 14.2 101.8
Jan. 26 03 01.10-17 08.7 3.268 3.434 -1.18 +13.0 14.2 91.3
Feb. 5 02 50.77 -14 58.6 3.417 3.403 -0.86 +12.9 14.3 80.9
Feb. 15 02 43.36 -12 51.2 3.569 3.375 -0.60 +12.5 14.3 70.8
Feb. 25 02 38.39 -10 49.3 3.716 3.349 -0.38 +11.8 14.4 61.0
Mar. 7 02 35.39 -08 54.2 3.851 3.326 -0.21 +11.1 14.4 51.5
Mar. 17 02 33.93 -07 06.3 3.969 3.305 -0.07 +10.4 14.5 42.5
Mar. 27 02 33.67 -05 25.7 4.066 3.286 +0.03 +9.7 14.5 34.0
Apr. 6 02 34.30 -03 52.0 4.139 3.271 +0.10 +9.0 14.5 26.1
Apr. 16 02 35.54 -02 25.0 4.186 3.258 +0.15 +8.4 14.5 19.6
Apr. 26 02 37.17 -01 04.2 4.205 3.248 +0.18 +7.7 14.5 157
May 6 02 38.96 +00 10.6 4.195 3.240 +0.18 +7.2 14.5 16.4
May 16 02 40.70 +01 19.8 4.157 3.235 +0.16 +6.6 14.5 21.2
May 26 02 42.18 +02 23.7 4.091 3.234 +0.12 +6.1 14.5 28.1
June 5 02 43.16 +03 22.4 3.999 3.235 +0.06 +5.6 14.4 36.1
June 15 02 43.40 +04 16.0 3.881 3.239 -0.03 +5.1 14.3 44.]
June 25 02 42.62 +05 04.6 3.741 3.245 -0.15 +4.6 14.3 53.7
July 5 02 40.46 +05 48.0 3.583 3.255 -0.30 +4.0 14.2 63.3
July 15 02 36.55 +06 25.9 3.410 3.267 -0.50 +3.5 14.1 73.3
July 25 02 30.42 +06 57.8 3.228 3.282 -0.75 +2.8 14.0 84.0
Aug. 4 02 21.57 +07 22.7 3.044 3.299 -1.06 +2.1 13.9 95.5
Aug. 14 02 09.46 +07 39.3 2.867 3.320 -1.41 +1.1 13.8 107.8
Aug. 24 01 53.66 +07 45.6 2.707 3.342 -1.79 0.0 13.7 121.0
Sept. 3 01 34.00 +07 39.7 2.575 3.368 -2.17 -1.3 13.6 135.3
Sept.13 01 10.85 +07 20.1 2.483 3.395 -2.47 -2.7 13.6 150.5
Sept.23 00 45.24 +06 46.9 2.442 3.425 -2.63 -4.0 13.6 166.2
Oct. 3 00 18.90 +06 03.4 2.459 3.458 -2.60 -4.7 13.6 175.6
Oct. 13 23 53.76 +05 15.4 2.534 3.492 -2.38 -4.8 13.7 160.8
Oct. 23 23 31.42 +04 29.5 2.662 3.528 -2.04 -4.3 13.9 145.6
Nov. 2 23 12.80 +03 51.0 2.834 3.56/ -1.64 -3.3 14.1 131.2
Nov. 12 22 58.12 +03 22.9 3.039 3.607 -1.26 -2.2 14.3 11].7
Nov. 22 22 47.14 +03 06.4 3.265 3.649 -0.91 -1.0 14.5 105.1
Dec. 2 22 39.39 +03 01.4 3.503 3.693 -0.62 +0.1 14.7 93.3
Dec. 12 22 34.31 +03 07.0 3.743 3.739 -0.38 +1.1 14.9 82.2
Dec. 22 22 31.41 +03 22.1 3.9/8 3.786 -0.19 +2.0 15.1 1.7
Jan. 1 22 30.22 +03 45.8 4.202 3.834 -0.04 +2.8 15.3 61.7
Jan. 11 22 30.35 +04 17.1 4,409 3.884 +0.0/ +3.5 15.4 52.1
Jan. 21 22 31.47 +04 55.2 4597 3.935 +0.16 +4.1 15.6 43.0
Jan. 31 22 33.30 +05 39.3 4.761 3.988 +0.21 +4.7 15.7 34.4
Feb. 10 22 35.61 +06 28.7 4.900 4.041 +0.25 +5.2 15.8 26.5
Feb. 20 22 38.18 +07 23.0 5.011 4.096 +0.26 +5.7 15.9 19.9
Mar. 1 22 40.82 +08 21.5 5.095 4.152 +0.26 +6.1 16.0 16.1
Mar. 11 22 43.36 +09 23.9 5.149 4.208 +0.24 +6.4 16.1 16.8
Mar. 21 22 45.64 +10 29.6 5.176 4.266 +0.21 +6.7 16.2 21.6
Mar. 31 22 47.49 +11 38.2 5.176 4.324 +0.15 +7.0 16.2 28.4
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1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Daily
m
+0. 65
+0. 67
+0. 69
+0. 70
+0.70

+0.70
+0. 68
+0. 66
+0. 63
+0. 59

+0. 95
+0. 50
+0. 44
+0. 37
+0. 30

+0. 22
+0.14
+0. 06

Comet G/2021 Q4 (Fuls)

Epoch = 2023 June 25.0 1T
T = 2023 June 10.67544 TT
Peri. = 147.01444

Node = 183.33199 2000.0
Incl. = 71.47511

q = 7.5645706 AU

e = 1.0031568

ml =-6.2 +5 log(Delta) + 22.5 log(r)
RhA.(2000) Decl. Delta r

m o _ s

21 41.24 +26 59.2 8.035 7.627
21 47.82 +26 25.7 8.132 7.619
21 54.65 +26 00.5 8.218 7.612
22 01.61 +25 43.2 8.289 7.605
22 08.64 +25 33.0 8.345 7.599
22 15.64 +25 29.5 8.382 7.593
22 22.53 +25 31.8 8.401 7.588
22 29.24 +25 39.1 8.400 7.584
22 35.69 +25 50.6 8.379 7.579
22 41.82 +26 05.6 8.339 7.576
22 47.54 +26 23.0 8.279 7.573
22 52.79 +26 42.1 8.202 7.570
22 57.49 +27 01.9 8.108 7.568
23 01.58 +27 21.5 7.999 7.566
23 05.00 +27 39.7 7.878 7.565
23 07.66 +27 55.6 7.747 7.565
23 09.54 +28 08.0 7.609 7.565
23 10.58 +28 15.7 7.468 7.565
23 10.77 +28 17.4 7.327 17.566
23 10.11 +28 12.0 7.191 7.568
23 08.64 +27 58.1 7.063 7.570
23 06.45 +27 35.0 6.948 7.572
23 03.64 +27 01.8 6.850 7.575
23 00.39 +26 18.3 6.773 7.579
22 56.89 +25 24.9 6.720 7.583
22 53.34 +24 22.4 6.694 7.588
22 49.98 +23 12.2 6.697 7.593
22 47.02 +21 56.6 6.729 7.598
22 44.62 +20 37.7 6.789 7.604
22 42.93 +19 18.0 6.877 17.611
22 42.04 +18 00.0 6.989 7.618
22 42.00 +16 45.7 7.122 7.626
22 42.82 +15 36.8 7.271 7.634
22 44 .47 +14 34.5 7.432 7.643
22 46.91 +13 39.5 7.600 7.652
22 50.07 +12 52.2 7.770 7.662
22 53.86 +12 12.7 7.937 1.672
22 58.21 +11 40.6 8.096 7.682
23 03.02 +11 15.6 8.245 7.694
23 08.20 +10 57.0 8.378 7.705
23 13.67 +10 44.0 8.494 7.717
23 19.34 +10 36.0 8.590 7.730
23 25.13 +10 32.2 8.664 7.743
23 30.97 +10 31.6 8.715 7.756
23 36.78 +10 33.6 8.742 71.710
23 42.48 +10 37.2 8.744 17.785
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Comet 72P/Denning—Fujikawa

Epoch = 2023 June 25.0 1T
T = 2023 June 15.41508 TT

Peri. = 346.73395 e = 0.8186774
Node = 26.70347 2000.0 a= 4.3072072 AU
Incl. = 10.94869 n= 0.11025808
q = 0.7809940 AU P=8.94 years

ml =17.2 + 5 log(Delta) + 20.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong

2023/24 h m o m , o

Jan. 6 17 25.48 -29 03.5 3.260 2.389 +2.10 -3.0 . 23. 3
dJan. 16 17 47.12 -29 29.5 3.099 2.286 +2.24 -2.1 28. 1
Jan. 26 18 10.19 -29 46.5 2.929 2.180 +2.39 -1.1 33. 17
Feb. 5 18 34.83 -29 52.1 2.751 2.072 +2.56 +0.2 38.5
Feb. 15 19 01.23 -29 43.5 2.568 1.962 +2.75 +1.8 42.8
Feb. 25 19 29.63 -29 17.0 2.383 1.849 +2.96 +3.8 : 46. 7
Mar. 7 20 00.25-28 27.7 2.199 1.735 +3.20 +6.4 . 49.9
Mar. 17 20 33.38 -27 09.2 2.022 1.619 +3.46 +9.7 : 92.4
Mar. 27 21 09.30 -25 13.5 1.853 1.501 +3.75 +14.0 : 94.0
Apr. 6 21 48.18 -22 31.2 1.700 1.383 +4.05 +19.2 21.2 54.5
Apr. 16 22 30.09 -18 52.4 1.567 1.266 +4.35 +25.3 20.2 53.7
Apr. 26 23 14.88 -14 10.6 1.461 1.150 +4.62 +31.7 19.2 51.6
May 6 00 02.14 -08 27.2 1.389 1.040 +4.84 +37.3 18.3 48.3
May 16 00 51.35 -01 56.3 1.354 0.941 +5.01 +40.7 17.3 44.0
May 26 01 41.96 +04 54.4 1.360 0.858 +5.12 +40.8 16.5 39.1
June 5 02 33.49 +11 29.5 1.402 0.802 +5.19 +37.3 16.0 34.3
June 15 03 25.54 +17 15.8 1.473 0.781 +5.21 +30.9 15.9 30.0
June 25 04 17.28 +21 49.3 1.565 0.799 +5.11 +22.8 16.2 26.6
July 5 0507.46 +25 00.3 1.667 0.852 +4.88 +14.6 16.9 24.4
July 15 05 54.73 +26 53.1 1.774 0.933 +4.52 +71.5 17.8 23.4
July 25 06 38.09 +27 41.4 1.881 1.032 +4.10 +1.9 18.8 23.5
Aug. 4 07 17.08 +27 41.8 1.983 1.141 +3.66 -2.0 19.8 24.6
Aug. 14 07 51.78 +27 09.2 2.078 1.25 +3.25 -4.6 20.8 26.5
Aug. 24 08 22.51 +26 15.9 2.164 1.373 +2.87 -6.1 21.6 29.3
Sept. 3 08 49.68 +25 11.0 2.238 1.491 +2.54 -6.8 . 32.17
Sept.13 09 13.74 +24 01.3 2.299 1.609 +2.25 -].1 36. 7
Sept.23 09 35.05 +22 51.4 2.345 1.725 +1.99 -6.8 41.4
Oct. 3 09 53.87 +21 45.2 2.377 1.840 +1.76 -6.3 46. 6
Oct. 13 10 10.43 +20 45.5 2.393 1.952 +1.54 -5.5 92.4
Oct. 23 10 24.83 +19 54.6 2.394 2.062 +1.32 -4.5 58.8
Nov. 2 10 37.11 +19 14.8 2.381 2.171 +1.11 -3.3 65. 7
Nov. 12 10 47.24 +18 47.8 2.356 2.27] +0.89 -1.9 13.2
Nov. 22 10 55.10 +18 35.4 2.319 2.380 +0.66 -0.4 81.4
Dec. 2 11 00.56 +18 39.1 2.276 2.482 +0.41 +1.3 90. 1
Dec. 12 11 03.40 +18 59.7 2.229 2.582 +0.13 +3.0 99.6
Dec. 22 11 03.43 +19 37.3 2.183 2.680 -0.16 +4.6 109.7
Jan. 1 11 00.52 +20 30.2 2.144 2.716 -0.45 +6.0 120.5
Jan. 11 10 54.67 +21 35.2 2.118 2.869 -0.74 +/.0 131.8
Jan. 21 10 46.09 +22 46.5 2.112 2.962 -0.99 +].2 143.5
Jan. 31 10 35.39 +23 56.9 2.132 3.052 -1.16 +6.7 154.8
Feb. 10 10 23.39 +24 58.8 2.180 3.141 -1.23 +5.5 164.0
Feb. 20 10 11.19 +25 46.0 2.261 3.228 -1.19 +3.8 165.5
Mar. 1 09 59.86 +26 15.4 2.373 3.313 -1.05 +1.9 158. 1
Mar. 11 09 50.22 +26 26.7 2.514 3.397 -0.85 +0.2 147.8
Mar. 21 09 42.81 +26 21.9 2.682 3.479 -0.61 -1.3 137.2
Mar. 31 09 37.81 +26 04.0 2.870 3.560 -0.37 -2.4 126.9
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2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet C/2022 W3 (Leonard)

Epoch = 2023 June 25.0 1T

T = 2023 June 22.77454 TT

Peri. = 116.52255

Node = 132.26926 2000.0

Incl. = 103.55848

q = 1.3976828 AU

e = 0.9950911

ml =11.9 + 5 log(Delta) + 10.0 log(r)
RhA.(2000) Decl. Delta r

m o s

10 41.65 +53 41.2 1.921 2.653 -0.
10 31.17 +61 04.6 1.794 2.551 -1.
10 05.46 +68 46.2 1.717 2.449 -3.
09 05.73 +75 38.8 1.689 2.348 -9.
07 00.67 +79 36.8 1.704 2.248 -15.
04 37.34 +78 48.4 1.751 2.149 -10.
03 19.11 +75 26.2 1.817 2.052 -4.
02 43.70 +71 54.4 1.889 1.958 -2.
02 26.76 +68 56.7 1.958 1.867 -1.
02 18.06 +66 40.1 2.014 1.781 -0.
02 13.18 +65 01.6 2.050 1.699 -0.
02 09.90 +63 56.6 2.063 1.624 0.
02 06.75 +63 20.0 2.047 1.557 -0.
02 02.66 +63 07.9 2.002 1.500 -O.
01 56.48 +63 17.4 1.926 1.454 -0.
01 46.75 +63 45.3 1.819 1.421 -1.
01 31.33 +64 28.0 1.683 1.402 -1.
01 06.70 +65 18.0 1.521 1.398 -3.
00 27.37 +65 53.2 1.341 1.409 -4.
23 27.35 +65 16.0 1.152 1.434 -7
22 08.85 +61 18.0 0.970 1.473 -8.
20 52.10 +51 03.6 0.825 1.524 -6.
19 55.92 +33 42.5 0.758 1.586 -4.
19 21.33 +13 45.0 0.804 1.656 -2.
19 02.06 —02 38.3 0.955 1.734 -1.
18 52.66 -13 55.7 1.171 1.818 -0.
18 49.76 -21 26.4 1.424 1.907 -0.
18 51.28 -26 33.9 1.692 2.000 +0.
18 55.91 -30 12.2 1.965 2.095 +0.
19 02.85 -32 53.2 2.236 2.193 +0.
19 11.51 -34 56.0 2.498 2.292 +0.
19 21.49 -36 32.4 2.749 2.393 +1.
19 32.49 -37 50.3 2.985 2.494 +1
19 44.27 -38 54.8 3.204 2.596 +1
19 56.66 -39 49.8 3.403 2.698 +1
20 09.49 -40 38.2 3.581 2.801 +1
20 22.63 -41 22.5 3.736 2.903 +1
20 35.99 -42 04.6 3.869 3.006 +1
20 49.45 -42 46.6 3.979 3.108 +1
21 02.93 -43 30.1 4.066 3.210 +1
21 16.36 -44 16.9 4.131 3.311 +1
21 29.67 -45 08.7 4.175 3.412 +
21 42.79 -46 07.1 4.200 3.513 +1
21 55.66 -47 13.8 4.207 3.613 +1
22 08.20 -48 30.5 4.200 3.712 +i
22 20.34 -49 58.6 4.181 3.811 +1
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 126P/IRAS

Epoch = 2023 June 25.0
4.85856 TT

T

Peri.

Node

Incl.

a

ml =

= 2023 July
= 356. 59254
357.87167
45.87518

1.7105390 AU

.5+ 5 log(Delta) + 15.0 log(r (t-30))

©

R. A. (2000) Decl.

m

.15 =55
.55 -54
.16 =52
.39 -50
.26 -47

.29 -44
.53 -41
.08 -38
.08 -34
.66 -31

.99 =27
.20 -23
.39 -19
.67 -14
.13 =10

.81 -05
.15 =01
.95 +03
.35 +09
.87 +14

.28 +20
.28 +21]
.38 +33
.16 +40
.23 +47

.00 +53
.48 +60
.86 +65
.00 +68
.42 +70

.69 +70
.58 +70
.18 +68
.28 +61
.94 +65

. 88 +64
.42 +64
.46 +63
.26 +63
.24 +63

.01 +62
.25 +62
.63 +62
. 88 +62
.10 +62

.15 +62

o

~NhrO—© ~Nh~hOC1ION N —OC1— 00 ODONO© W ONWooO ~N o TCIND

[oe] ~NJwon o E~XSaF~Neeokep) OB~ ——

2000.0

Delta

. 292
. 222
. 149
.072
. 993

912
. 830
. 146
. 660
572

. 483
. 392
. 299
. 204
.108

.010
911
. 813
. 118
. 626

. 540
. 462
. 395
. 342
. 305

. 286
. 286
. 305
. 342
. 395

. 463
. 544
. 636
. 138
. 848

. 966
. 091
221
358
499

644
193
944
096
. 249

. 401

—_——t = N NNPNDNN NNNDNN NWWWwWww

—_— —_——

—_——

W LwNNN NN —

— NN NNPNDNN

—_— ek —k — —d R G G G Gy

—_ k)

w WWNINN NNN NN NNPN NN NN———

1T

r

. 526
. 457
. 390
. 324
. 259

. 195
134
.075
.019
. 966

. 916
. 871
. 830
. 195
. 165

. 142
124
114
Al
. 114

125
. 142
. 166
. 196
. 831

. 872
.918
.967
. 020
077

.136
197
. 260
. 325
. 392

. 459
. 528
597
. 666
. 136

. 806
871
947
017
. 087

157

S O D

0.6965192
5.6363994 AU
0.07365486
13. 38 years

Daily motion

m

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

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

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

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

+1.
+0.
+0.
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+7.1
+10.0
+12.3
+14. 4
+16.

+18.
+19.
+20.
+21.
+22.

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

+28.
+29.
+30.
+32.
+34.

+36.
+38.
+40.
+41.
+40.

+38.
+33.
+26.
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Oh TT
2023/24
Jan. 6
Jan. 16
Jan. 26
Feb. 5
Feb. 15

Feb. 25
Mar. 7
Mar. 17
Mar. 27
Apr. 6

Apr. 16
Apr. 26
May 6
May 16
May 26

June 5
June 15
June 25
July 5
July 15

July 25
Aug. 4
Aug. 14
Aug. 24
Sept. 3

Sept. 13
Sept. 23
Oct. 3
Oct. 13
Oct. 23

Nov. 2
Nov. 12
Nov. 22
Dec. 2
Dec. 12

Dec. 22
Jan. 1
Jan. 11
Jan. 21
Jan. 31

Feb. 10
Feb. 20
Mar. 1
Mar. 11
Mar. 21

Mar. 31

Comet
Epoch
T

Peri.

Node

Incl.

a

m1

m
19 25.
19 41.
57.
13.
28.

44
99.
14.
29.
43.

96.
09.
21.
32.
.28 08

.16 -08
.13 -08
.81 -08
.23 08
.83 -09

.51 =10
21 =11

19
20
20

S
~
|

[ee]
~
|

287P/Chr istensen

= 2023 June 25.0 TT
= 2023 July 6.10854 TT
= 189. 13894

= 139.04196  2000.0

= 16.32133

3.0340611 AU

S O D

2.0 +5 log(Delta) + 27.5 log(r (t+20))
RhA.(ZOOO) Decl.

00 -16°

06 -15
14 -15
15 -15
99 -14

61 -14
91 -13
83 -12
31 -1
26 -11

63 -10
31 -09
22 -09
26 -08

G100 N
N O~
[ |
—_ ) —

w

[ e
[ X e
11

o=
[ ee]
I
N — —

~
wW
|

—_
w
|

o — =N O© 101
(oY) wW O 00~
(I | [ |
—_— ) — —_— ) —
—NOWUIo™ ~NO0 WO OO O O©O©Ooo~ o

w
N
|

10,6

—h
e
onh©—

38.
02.

w
—OwoH C1I— OO N — 00 ©0oo O IO N OO O ~JWWOOoo OO —

<
. m .
Gl =IO OUTRAS

Delta

4141
134
112
.076
027

963
. 888
. 800
. 102
. 594

AT
. 353
. 223
. 089
. 952

. 815
. 680
. 550
. 428
. 316

219
. 140
. 084
. 052
. 048

.072
122
197
. 294
. 409

. 537
.676
. 822
971
121

. 269
413
. 552
. 682
803

914
014
101
175
. 235

4. 281

.034

. 036
. 038
. 041
. 044
. 049

. 055
. 061
. 068
.076
. 085

. 094
. 105
116
127
. 140

. 153
167
. 181
. 196
212

. 228
. 245
. 263
. 280
. 299

318

Daily motion
m

+1.60 +1.0
+1.61 +1.7
+1.61 +2.4
+1.59 +3.0
+1.57 +3.5
+1.55 +3.9
+1.51 +4.2
+1.47 +4.4
+1.42 +4.4
+1.36 +4.4
+1.30 +4.1
+1.23 +3.8
+1.14 +3.3
+1.05 +2.6
+0.94 +1.7
+0.82 +0.6
+0.68 -0.6
+0.52 -2.1
+0.34 -3.6
+0.16 -5.2
-0.04 -6.7
-0.22 -8.0
-0.39 -8.8
-0.50 -9.0
-0.55 -8.5
-0.54 -7.3
-0.44 5.7
-0.30 -3.9
-0.12 -2.0
+0.08 -0.2
+0.28 +1.5
+0.47 +2.9
+0.63 +4.1
+0.78 +5.1
+0.90 +5.9
+1.01 +6.6
+1.09 +7.2
+1.16 +7.6
+1.22 +8.0
+1.26 +8.2
+1.30 +8.3
+1.32 +8.3
+1.34 +8.2
+1.36 +8.0

.8

.5

_86_

0.2713755
4.1640943 AU
0.11599072
8.50 years
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 180P/NEAT

Epoch = 2023 June 25.0
T 12.18970 TT

Peri.

Node

Incl.

a

ml =

—_ —_ —_ —_

— — — — —
~ N [o2XepYerYar Xy (S5 [y - S N HwwownN NN ——
(&3]
(&3]

—_

2023 July
94. 66699
84. 56544
16. 86008

2.5008316 AU

2000.0

1T

S O D

7.0 + 5 log(Delta) + 20.0 log(r)
R. A. (2000) Decl.

.06 +31
.21 +32
.03 +34
.95 +36
.02 +37

.43 +38
.40 +38
.80 +38
.10 +37
.41 +36

.52 +35
.13 +34
.84 +33
.25 +31
.04 +30

.91 +28
.59 +26
.90 +24
.69 +22
.82 +20

.23 +11
.83 +15
.59 +13
.48 +11
.46 +08

.54 +06
.10 +04
.92 +02
.19 +00
.49 -01

.80 -03
.09 -05
.29 -07
.36 -08
.23 -09

.80 -11
.96 -12
.61 -13
.61 -14
.80 -14

.03 -15
11 =15
.83 -16
.00 -16
.38 -17

16 =17

o

— O OCIN B E-Neold) [l OO RND S~ O R~Woo OhddD OCIO 0O [oc R N ar P NLd)] CONO© O~ O CIN OO

N

Delta

919
. 836
. 178
. 141
. 142

. 162
. 805
. 867
943
031

126
22]
330
434
937

639
138
834
926
014

.097
175
. 248
314
. 374

427
473
911
. 940
. 560

. 571
572
. 562
. 541
.510

. 468
415
. 351
L2717
. 194

.102
. 003
. 899
191
. 682

575

—_——

N NNN NN NNN NN NNPNPNN NPNN NN NNPN NN NNN NN NNPN NN NNN NN NNNNN

r

. 165
. 140
. 116
. 693
.670

. 649
. 629
. 611
. 994
.578

. 563
. 550
.538
. 928
. 519

.512
. 507
.903
. 501
. 501

002
. 505
.510
.916
. 524

. 533
. 044
. 957
571
. 586

. 603
. 621
. 640
. 661
. 683

. 105
. 129
. 154
179
. 806

. 833
. 861
. 890
919
. 949

.979

Daily motion
m ,
-0.16 +10.0
-0.42 +10.4
-0.64 +9.8
-0.77 +8.3
-0.80 +6.0
-0.69 +3.3
-0.48 +0.5
-0.21 -1.9
+0.10 -4.0
+0.39 -5.6
+0.65 -7.0
+0.88 -8.1
+1.07 -9.0
+1.22 -9.8
+1.34 -10.6
+1.43 -11.2
+1.51 -11.8
+1.56 -12.4
+1.60 -12.8
+1.63 -13.1
+1.65 -13.4
+1.67 -13.6
+1.68 -13.6
+1.69 -13.6
+1.70 -13.5
+1.71 -13.3
+1.72 -13.0
+1.72 -12.6
+1.73 -12.1
+1.73 -11.5
+1.73 -10.9
+1.73 -10.2
+1.71 -9.4
+1.70 -8.6
+1.67 -1.8
+1.64 -6.9
+1.59 6.1
+1.53 5.3
+1.46 -4.5
+1.37 -3.9
+1.26 -3.3
+1.14 -2.8
+0.99 -2.5
+0.82 -2.2
+0.63 -2.2
+0.42 -2.3

_87_

0.3534165
3.8677628 AU
0.12957294
7.61 years
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 185P/Petriew

%poch = 2023 June 25.0

Peri.

Node

Incl.

a

2023 July
181. 88819
214. 11421
14.01467
0.9303037 AU

1T

12.90194 1T
2000.0

S O D

0.6997484
3.0984138 AU
0.18071531
5.45 years

ml = 13.0 + 5 log(Delta) + 10.0 log(r (t-20))

R. A. (2000) Decl.

.19 -14
.07 -13
13 -13
.16 =12
.42 -11

.58 -09
.15 -08
.09 -06
.83 -03
.23 -01

.68 +01
.62 +04
.53 +08
.93 +11
.20 +14

.39 +18
.07 +20
.07 +22
.68 +22
.01 +22

.48 +20
.07 +18
.45 +16
.65 +13
.00 +10

.92 +08
.19 +05
.95 +02
.69 +00
.19 =01

.54 -04
.81 -06
.92 =07
.18 =09
.24 -11

.06 -12
.03 -13
.00 -13
.91 -13
.98 -13

.12 =12
.01 =11
.94 -10
.61 -08
.94 -06 44.

.48 -05 05.

ONPLOHO ONOWOo OOCIRNOO NCIOOW

NPhON—
—_— ko —

— O ~Joo ~NOOoOHTOON [k NarYoold)] ~N—=Noy—
—_— k) —

—_

w
N

Delta

. 390
. 283
. 164
. 034
. 895

. 150
. 599

448

297

149

. 009
. 880
. 164
. 666
. 589

. 536
. 008
. 006
. 926
. 565

.618
. 681
. 149
817
. 883

. 944
. 996
. 039
.070

089

. 096
. 089
.070
. 040
. 000

. 954
. 904
. 856
. 813
. 183

. 110
. 182
. 822
. 892
. 992

119

—_—t—l—_ NNNNN

R G G G Gy

—_ o —

w NNPNDNN NNN NN NN———

r

. 433
. 349
. 263
176
. 087

. 996
.904
. 811
. 116
. 621

. 525
. 430
. 336
. 246
. 160

. 083
017
. 968
. 938
. 931

. 948
. 986
. 043
114
195

. 283
315
. 469
. 565
. 661

. 156
. 850
. 943
.034
124

213
. 299
. 384
. 467
. 548

. 628
. 106
. 182
. 856
. 929

. 001

Daily motion

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

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

+3.
+3.
+3.
+4.
+4.

+4.
+5.
+5.
+5.
+5.

+4.
+4,
+3.
+3.
+3.

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

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

_88_

+2. 4
+3.
+4.
+6.
+7.

+9.
+10.
+12.
+14.
+16.

+18.
+19.
+20.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T
Peri.

Node
Incl.

a

ml =

347P/PANSTARRS
= 2023 June 25.0

.50 -16
.30 -15
.24 -13
.23 -12
.21 =10

.14 -09
.96 -07
.64 -05
.17 =03
.52 +00

.67 +01
.62 +03
.34 +05
.81 +08
.99 +10

.81 +13
.22 +15
.08 +17
.24 +19
.53 +21

.68 +23
.38 +25
.29 +26
.00 +28
.13 +29

.38 +29
.62 +29
.13 +29
.53 +28
.89 +27

.48 +26
.45 +24
.62 +22
.42 +21
.87 +20

.82 +19
.98 +18
.01 +18
.64 +18
.58 +18

.60 +18
.52 +19
17 +19
.41 +20
.12 +20

.20 +21

O©—=wW~J0o O OC100 — U1 OHDWOoI— CITOooo1—

(o] OO0 10000 (ol P~ Nep ] CINPR~CIO OCOOoOOoW OCO~JOo—

D

—_— —_——

—_——

PN RN WWWWE WL WL

W WWNNN NN

2000.0

elta

. 553
. 533
. 503
. 462
411

. 352
. 285
210
129
042

951
856
158
658
9995

451
346
241
136
031

. 928
. 828
131
. 639
. 555

. 480
.418
. 312
. 346
. 342

. 363
.410
. 480
913
. 685

. 812
. 952
102
258
418

980
141
901
056
. 206

. 350

N NNPN NN NNN NN NNPN NN NN NN NNPN NN NNN NN NNPNDNN NNNDNN NNN NN

1T

2023 July 20.05351 TT
98.43234
261.01489
11. 75371
2.2125010 AU

r

. 591
. 558
. 526
. 495
. 465

. 436
. 409
. 383
. 358
. 335

314
. 294
271
. 261
2471

. 236
221
. 220
215
213

213
. 215
. 220
221
. 236

2471
. 261
. 216
. 294
313

. 335
. 358
. 382
. 408
. 436

. 464
. 494
.925
. 9558
.590

. 624
. 659
. 694
. 129
. 166

. 802

S O D

0.3863627
3.6055517 AU
0.14396154
6. 85 years

2.2 +5 log(Delta) + 45.0 log(r (t-60))
R.A. (2000) Decl.

Daily motion

+1
+1
+1
+1
+1

m

.87
.89
.90
.90
.90

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

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

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

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

_89_

.67
.58

.59

+6.
+7.
+8.
+9.
+10.
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Comet C/2021 T4 (Lemmon)

1T

2023 July 31.53269 TT
2000.0

4832479 AU

9998300
7.5 +5 log(Delta) + 10.0 log(r)

88324
R. A. (2000) Decl.

17651

Epoch = 2023 June 25.0

T

ml =

m1
4
4
4
4
4

———y——

Daily motion

r
052
952
852
152

2

109 3
204 2
285 2
345 2
381

389 2

Delta

Y p—p———

26 00 23
00 21

)
15 00 21

Oh TT

—————

13

21
2]
30
32

994 +0
456 +0
359 +0
263 +0
169 +0

2

366 2
310 2
221

097 2

s

31
29
23
13
03

077 +0
989 +0
904 +0
823 +0
148

1
1
1
1

P S p—

Apr
Apr
May
May

———y—y—

——y—y——

—————

———y——

05 +
13
23
30
34

-0
+0

604
661
121 +0
799 +0
878 +0

———y—y—

T p—y—p—p—

—————

—y—y—y——

35
35
31
26
18

962 +0
050 +0
140 +0
234 +0
329 +0

1

933

028 2
3.110 2

101

—————

———y——

07
08

426 +0
923
622
121
821

062 2
997 2
911

810 2
102 2

LO OS> 00 00 +—

—————

——— y——

——y—y——

921
021
120
220
320

997 2

504 3

437 3

406 3

420 3
2.486 3.419

2
2
2
2
2

——y—y—y—

14.8 155.2

-2.2] +14.8

13 24.31 +17 53.9

31

Mar.

_90_



Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

—_ —_ —_ —_ —_ —_ —_ —_

N ——

C/2022 U4 (Bok)

= 2023 June 25.0 1T
2023 Aug.  3.68094 TT
89. 00833
132.92739  2000.0

52. 03499

2.8983942 AU

0. 9991696

~

.13 +31 36.5  3.164 3.566
.11 433 57.5  3.008 3.511
.39 +36 36.5 2.870 3.457
.32 439 29.9  2.753 3.406
.62 +42 31.8 2.660 3.356
.03 +45 34.5  2.590 3.308
.39 +48 28.7 2.544 3.262
.11 451 05.2  2.521 3.218
.20 +63 15.9  2.517 3.176
.45 +b4 54.3  2.529 3.13]
.24 +55 57.2  2.555 3.101
.50 +56 24.2  2.590 3.067
.13 +56 16.8  2.632 3.036
.15 +55 38.7 2.678 3.007
.10 +54 33.6 2.726 2.982
.07 +53 05.4 2.775 2.960
.10 +51 17.8  2.824 2.941
.39 +49 13.6  2.872 2.926
.84 +46 55.6  2.920 2.914
17 +44 26,1 2.968 2.905
.94 +41 47.1  3.017 2.900
.13 439 01.1  3.067 2.898
.15 436 10.1  3.119 2.900
.85 +33 16.4 3.174 2.906
.08 +30 22.4 3.233 2.914
.14 +27 30.3 3.296 2.92]
.14 +24 42.6  3.363 2.942
.98 +22 01.5  3.434 2.961
.37 +19 28.8 3.509 2.984
.85 +17 06.3 3.586 3.009
.31 +14 55,5 3.665 3.037
.10 +12 57.2  3.744 3.069
.94 +11 12,2 3.821 3.103
.93 +09 40.7 3.895 3.139
.60 +08 22.7 3.964 3.179
.87 +07 17.8 4.026 3.220
.66 +06 25.4 4.080 3.264
.90 +05 44.7 4.123 3.311
.50 +05 14.7 4.155 3.359
.38 +04 54.2  4.175 3.409
.48 +04 42.0 4.182 3.461
.11 +04 36.7 4.175 3.514
.98 +04 36.9 4.155 3.569
.22 +04 41.1  4.121 3.626
.35 +04 47.6 4.075 3.683
26 +04 54.9 4.017 3.743

.4 +5 logDelta) + 15.0 log(r)
: . (2000) Decl. Delta r

Daily
m
+0. 98
+0. 88
+0.76
+0. 61
+0. 43
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AUn LOOFTM—O SH OY» OO0 O OSSO —M O~ —M OO MLO ~NOO—MLI ~NOoOOr—AN < O~ O
2 T S T R R R
~ w 1= ~~r~r~r- OOOOO cor-r~r~ F~r~r~oooo [co)eoXorNorNop] DHDOHOOO OO T—r—r ™ r—r—
LOOOM - === r—r—r—r—r— r—r—r—r—7T— T—r—r—r—r— r—r—r—r—r— Tt r—ANANAN aNANANANAN AaNANANAN
533 3
—NOYT O - —~OCoam <GS WM—oa OB DPOOOD BDIO~© OIuFmal —oOo—al N3
4516% ._ﬂlv. 1T+ + + + + + + + ++ + 1 1 | I T B _4_|4_|4_|_ | I T B | I T B I+ + + + + + + +
otoo 5 B
~ > 00O —M™M VANOO© oSO —ANMMO OOANM™M — DO AN~ —<tOor~r~ o<t —r~AN OSDH—MM
U > |m0900_/5 NDr—r—m < OO MAN OANT O SOr—ANMm< OO~~~ CO 00 0O O O OO OM~r— OO
O © CO. o a ++ + + + ++ 1 1 1 [ | + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
o SO AN 0 Mmoo ot t Or~~—r~< ANMLOO T — O <t 0 <N —AILO DLON v— +— NODLO +— OOLOLO O
|l . QOMOIr= LOANO OO O <tAN—O 0O ~NoLl<T ST LOOTrT~00 S OANT OO0 OoOAIT~O ANLO O +— <
—— m — SHDOHOOSHOH OO [coXooloo) pol p ~~r~o oo OCOOOO OO OO©©O OCOOO©O ~~r~r~r- C0 CO CO O S SHOOHSHO O
< o N adaaaa adaaaal adaaaa daacaal daaaa daacaa adacaaa . daacaa aaaNee o
Lo .
< o —~ © ANSHSSHM O OO MSH O DANOMO <t —ogT< DT OOD SHOr~MmM™m LT OLO SSANM—O0 AN TN —
[e> o) o © + <t - s—r—O — VOO O ~NOr~vr—r- <O ANM OO~ O — ANMMmMmMAN or~o<x ~NO—m—O M~ OO AL
N ©® A adaddada dAdr-r—— ——r——e— —alada AN MM B MMM MMM B Mmm ™
N S
O LoD <T]
S<NO~ O OO~ AN~~~ Or-~ATF COOBP ANHOS ~NDHORO WO—OPON DO — 0SS0~
33_/3_/6 Lo % OO OOMm —OO—r— —OANM— NFTOLOM™M OMr—O< —<r—MLw LOOLOM—<t oo OO —<FT O
e e o
AN —r—AN + OSCOOOO —ANMITLO Or~r~r~r— OLOITND — Or—MNLOO RO —ANM <L OO~~~ ~oooor~r~ ~NOOLW
OSOOM— —~ OCOOOO OCOOOO OCOOOO OCOOOO COOOO OO rr—r—r—r— Trrrr T
NN —+— 5% + + + + + + + + + + + + + + + + + + + + + 011 | T B | I T B | T B | I T B
(I L L V| o~ o ~NOMMmM™M SO MOSY 0 OO AN — coor-oco< ~NOOOM VOO —AN AOANM— O M~ MO OO OANO
= M/_\m4|500_/0 <FOOON —M~OoO O OO —MT —MoHOoMm OFTOLOS ~NOLLLOANS OANLOT S SOAN~LOM
S - o— I . OIS AND MIOOCTO LODHIMODO IOST— OO—<F00 NOTFT—00 OLOMAS DHOOF— DOOOLOS
m. Mwlwm Ah34500 11111 oLt I ITLOO —ANMT L —AN<TO — DO — MO OANITON NDLO—ANM
—
w—ao. =Z— T 1S [a oMo AR S B S S tTOMO™m [splerXarlaph Sy Ao i i S LOOOLOO© O orr~r~ O OO SOHOSHOOO
1111111111111111111111111111111111111111 —_—aaNN
FtTOOOLOLW LO~~r~o OO OOO LOWOWOLOLO [Tl S S S o [seXeaporXorXap] ANANANANAN AN+—r——v— OO —r—r—
Tﬂ — AN — N N N — AN — AN ~— N — AN — AN — AN N — N —ANM N — AN
I T . OO O>> > . . A A . . . o
oNCC OO O L S>> ccCcC—— — oo [N o R s v >>>00 ocCccCccCccC OO o o
O T T OO OT T Q QO T © © S50 35333 53330 DODDOOO OO0V O DO OO O OO O T O
ANDODOOL L LE==< C<C=E== DO ™HO™™™ ™ VD<C<C<CTW NUNOOO ==Z=200 [an R R R i | LIL===

99.0

+3.5

_92_

3.469 3.077 +1.23

20 52.25 -14 31.4

31

Mar.



Comet 199P/Shoemaker
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1.0269199 AU
0.05291229

0.1280245
18. 63 years

1T

17.99421 1T

(PANSTARRS)
Epoch = 2023 June 25.0

T

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

Comet P/2023 B1
R. A. (2000) Decl.

ml =

—————

m1
6
6
6
6
6

——p—p—y—

Daily motion

r

—— p—y— y—

Delta
5
4
3
2
2

—————

Oh TT

——y——y—

——y——y—

y— y— —yp— yp—

—————

—— y—y— — Y —p—p—

—p— p—y— yp— y—— —yp— yp—

————— —————

Y — y—y——

Y — y—y——

65
68

11
13
14

T ——p—y—

o ——p—

11111
—————

Y —p——

Y —p——

15
15
14
13
10

y—— —y— yp—

—p—y——y—

——y——y—

Y y—y———

67
63
58
52
45

31

T——p—p——

o ——p—

—————

P p——p——

T p—y—p——

—p—y——y—

—————

———p—y—

———p—y—

y—p— p—y— y—

o p——p—

—————

-0.42 +2.0 16.5 161.4
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Comet 339P/Gibbs

Epoch = 2023 June 25.0 1T
T 2023 Aug. 30.94753 TT

Peri. = 27.46255 e = 0.6356767
Node = 172.72320 2000.0 a= 3.7007586 AU
Incl. = 5.73326 n= 0.13844202

q = 1.3482726 AU P= 712 years

ml = 85+ 5 log(Delta) + 50.0 log(r (t-50))

Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2023/24 h m R m ,
.748 -1.05 +0.5

Jan. 6 0539.87 +14 45.0 1.810 2

Jan. 16 05 29.98 +14 52.9 1.802 2.67/ -0.89 +1.2

Jan. 26 05 22.12 +15 07.7 1.817 2.606 -0.64 +1.9

Feb. 5 05 17.03 +1529.3 1.852 2.535 -0.34 +2.5

Feb. 15 05 15.09 +15 56.6 1.899 2.462 -0.02 +3.0

Feb. 25 05 16.38 +16 28.4 1.955 2.389 +0.31 +3.4

Mar. 7 0520.84 +17 03.1 2.013 2.316 +0.61 +3.5

Mar. 17 05 28.26 +17 38.7 2.070 2.243 +0.90 +3.5

Mar. 27 05 38.43 +18 13.2 2.123 2.169 +1.16 +3.3

Apr. 6 05 51.13 +18 44.4 2.170 2.095 +1.40 +2.9

Apr. 16 06 06.15 +19 10.1 2.209 2.022 +1.62 +2.2

Apr. 26 06 23.33 +19 28.3 2.240 1.950 +1.83 +1.3

May 6 06 42.50 +19 36.7 2.262 1.878 +2.02 +0.2

May 16 07 03.51 +19 33.1 2.275 1.808 +2.20 -1.1

May 26 07 26.26 +19 15.5 2.281 1.740 +2.36 -2.6

June 5 07 50.60 +18 41.8 2.279 1.675 +2.52 -4.3

June 15 08 16.39 +17 50.3 2.271 1.613 +2.66 6.2

June 25 08 43.52 +16 39.5 2.258 1.555 +2.78 -8.2

July 5 09 11.83 +15 08.5 2.243 1.502 +2.89 -10.2

July 15 09 41.18 +13 17.1  2.227 1.45 +2.99 -12.3

July 25 10 11.44 +11 05.7 2.212 1.416 +3.07 -14.2 21.4
Aug. 4 10 42.47 +08 36.2 2.199 1.385 +3.14 -15.9 20.6
Aug. 14 11 14.14 +05 51.2 2.192 1.363 +3.20 -17.2 19.8
Aug. 24 11 46.37 +02 54.4 2.192 1.351 +3.25 -18.1 19.0
Sept. 3 12 19.01 +00 09.1 2.200 1.349 +3.28 -18.5 18.4
Sept.13 12 51.98 -03 13.9 2.217 1.357 +3.31 -18.3 17.8
Sept.23 13 25.16 06 14.4 2.245 1.375 +3.32 -17.6 17.3
Oct. 3 13 58.41 -09 04.7 2.283 1.403 +3.32 -16.3 17.0
Oct. 13 14 31.60 -11 40.1 2.332 1.439 +3.31 -14.5 16.9
Oct. 23 15 04.55 -13 56.5 2.389 1.483 +3.27 -12.5 16.9
Nov. 2 1537.06 -1551.1 2.454 1.534 +3.22 -10.2 17.1
Nov. 12 16 08.95 -17 22.6 2.525 1.590 +3.15 -7.9 17.4
Nov. 22 16 40.03 -18 30.6 2.601 1.650 +3.06 -5.5 17.9
Dec. 2 1710.11 -1915.8 2.67/8 1.714 +2.95 -3.3 18.5
Dec. 12 17 39.04 -19 39.7 2.755 1.781 +2.83 -1.3 19.3
Dec. 22 18 06.73 -19 44.4 2.830 1.851 +2.69 +0.5 20.0
Jan. 1 18 33.06 -19 32.0 2.901 1.922 +2.56 +2.1 20.9
Jan. 11 18 58.01 -19 05.1 2.966 1.994 +2.42 +3.4 21.7
Jan. 21 19 21.56 -18 26.0 3.022 2.06/ +2.28 +4.5 :
Jan. 31 19 43.69 -17 37.1 3.070 2.140 +2.14 +5.3

Feb. 10 20 04.43 -16 40.6 3.107 2.214 +2.00 +6.0

Feb. 20 20 23.80 -15 38.4 3.132 2.287 +1.86 +6.4

Mar. 1 20 41.81 -14 32.6 3.145 2.361 +1.73 +6.]

Mar. 11 20 58.48 -13 24.8 3.145 2.434 +1.59 +6.8

Mar. 21 21 13.81 -12 16.7 3.133 2.506 +1.46 +6.8

Mar. 31 21 27.79 -11 09.8 3.107 2.578 +1.32 +6.6
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Comet C/2022 A3 (Lemmon—ATLAS)

Epoch = 2023 June 25.0 1T
T = 2023 Sept. 28.84621 TT
Peri. = 234.84723

Node = 325.48161 2000.0

Incl. = 88.34462

a = 3.7034541 AU

e = 0.9959274

ml = 5.7+ 5 log(Delta) + 12.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.
2023/24 h m o m , o
Jan. 6 10 15.76 +00 05.5 3.698 4.378 -0.86 -8.1 16.6 128.5
Jan. 16 10 06.19 -01 25.1 3.537 4.333 -1.07 -7.7 16.4 139.6
Jan. 26 09 54.72 -02 39.7 3.407 4.289 -1.24 -7.1 16.3 150.2
Feb. 5 09 41.75 -03 47.5 3.313 4.247 -1.36 -6.3 16.2 158.7
Feb. 15 09 27.89 -04 46.9 3.258 4.205 -1.41 -5.4 16.1 161.3
Feb. 25 09 13.91 -05 36.9 3.243 4.165 -1.37 -4.5 16.0 155.8
Mar. 7 09 00.60 -06 17.6 3.265 4.126 -1.27 -3.6 16.0 146.1
Mar. 17 08 48.66 -06 50.4 3.321 4.088 -1.10 -2.9 16.0 135.3
Mar. 27 08 38.56 -07 17.5 3.405 4.052 -0.90 -2.5 16.0 124.4
Apr. 6 08 30.58 -07 41.6 3.508 4.018 -0.68 -2.4 16.0 113.8
Apr. 16 08 24.77 -08 05.4 3.626 3.985 -0.47 -2.4 16.0 103.7
Apr. 26 08 21.03 -08 31.0 3.750 3.953 -0.27 -2.7 16.0 94.2
May 6 08 19.20 -09 00.5 3.875 3.923 -0.09 -3.2 16.1 85.3
May 16 08 19.05 -09 35.5 3.997 3.895 +0.07 -3.8 16.1 77.0
May 26 08 20.36 -10 17.2 4.111 3.869 +0.20 -4.6 16.1 69.2
June 5 08 22.91 -11 06.6 4.213 3.844 +0.32 -5.4 16.1 62.1
June 15 08 26.50 -12 04.4 4.302 3.821 +0.41 -6.3 16.1 55.6
June 25 08 30.95 -13 11.5 4.376 3.800 +0.49 -7.2 16.2 49.8
July 5 08 36.09 -14 28.5 4.433 3.782 +0.55 -8.3 16.2 44.9
July 15 08 41.77 -15 55.8 4.472 3.765 +0.59 -9.3 16.1 41.0
July 25 08 47.86 -17 34.3 4.494 3.750 +0.63 -10.5 16.1 38.3
Aug. 4 08 54.24 -19 24.4 4.499 3.737 +0.65 -11.7 16.1 36.9
Aug. 14 09 00.79 -21 26.7 4.487 3.726 +0.66 -12.9 16.1 36.9
Aug. 24 09 07.38 -23 42.0 4.459 3.717 +0.66 -14.3 16.1 38.2
Sept. 3 09 13.90 -26 10.6 4.417 3.711 +0.64 -15.6 16.0 40.7
Sept.13 09 20.20 -28 53.2 4.363 3.706 +0.61 -17.0 16.0 44.1
Sept.23 09 26.14 -31 50.2 4.298 3.704 +0.57 -18.5 16.0 48.1
Oct. 3 09 31.52 -3501.8 4.227 3.704 +0.50 -19.9 15.9 52.5
Oct. 13 09 36.13 -38 27.7 4.150 3.706 +0.41 -21.4 15.9 57.2
Oct. 23 09 39.63 -42 07.4 4.072 3.710 +0.28 -22.7 15.9 61.9
Nov. 2 09 41.65 -4559.4 3.997 3.716 +0.10 -23.8 15.8 66.6
Nov. 12 09 41.62 -50 01.4 3.926 3.724 -0.14 -24.6 15.8 71.1
Nov. 22 09 38.75 -54 09.5 3.863 3.735 -0.48 -24.9 15.8 75.2
Dec. 2 09 31.96 -58 18.0 3.812 3.747 -0.95 -24.6 15.8 78.8
Dec. 12 09 19.69 -62 19.2 3.773 3.762 -1.60 -23.3 15.8 81.8
Dec. 22 08 59.89 -66 01.6 3.750 3.778 -2.48 -20.7 15.8 84.1
Jan. 1 08 30.40 -69 10.4 3.742 3.797 -3.54 -16.4 15.8 85.7
Jan. 11 07 50.18 -71 27.9 3.750 3.818 -4.55 -10.2 15.8 86.5
Jan. 21 07 01.93 -72 37.9 3.771 3.840 -5.01 -3.0 15.9 86.6
Jan. 31 06 13.06 -72 36.1 3.806 3.864 -4.59 +3.8 15.9 86.0
Feb. 10 05 31.36 -71 34.2 3.850 3.890 -3.60 +8.7 16.0 85.0
Feb. 20 05 00.36 -69 53.7 3.903 3.918 -2.51 +11.3 16.1 83.6
Mar. 1 04 39.44 -67 55.1 3.960 3.948 -1.62 +12.3 16.1 82.1
Mar. 11 04 26.45 -65 52.8 4.018 3.979 -0.95 +12.0 16.2 80.6
Mar. 21 04 19.30 -63 56.7 4.077 4.012 -0.46 +11.0 16.3 79.2
Mar. 31 04 16.34 -62 12.7 4.132 4.046 -0.11 +9.6 16.4 78.1
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

ml = 15.0 + 5 log(Delta) +

R.A. (

—_ —_

[e{ellofeceo] ~N oo o1o HwwnNn—
Y
[oe]

N————

.54 +22 2].
.42 +21 58.
.28 +21 31.
17 421 25.
.95 +21 22.

43 +21 27
.37 +21 39.
.54 +21 55.
.16 +22 15.
.86 +22 34

.11 422 52.
.24 +23 05.
.34 +23 12.
.97 +23 11.
.08 +22 59.

.62 +22 34.
.55 +21 52.
.83 +20 53.
.40 +19 33.
.23 +17 51.

.27 +15 45.
.48 +13 15.
.83 +10 19.
.32 +07 00.
.93 +03 22.

.68 +00 29.
.54 -04 28.
.43 -08 24.
.23 -12 08.
.10 =15 30.

.45 -18 21.
.04 -20 37.
.96 -22 16
.69 =23 17
.82 -23 44.

.03 -23 40.
.14 =23 12.
.10 =22 22.
.93 =21 17
.11 =20 00.

.57 -18 35.
.63 -17 04.
.01 =15 30.
.81 -13 55.
.13 =12 20.

.00 -10 47.

79P/du Toit-Hartley

= 2023 June

25.0

= 2023 Sept. 30.35007

= 281. 18107
= 280.51918
= 3.14873

2000.0

1.1210235 AU

2000) Decl.

—O—=hr

CIoOr~OC

—NO SO O CIcoUIo,™ ~NoOoo1—=© O©OT1I00OoO cIoooo—

(3] NOWOCIo1 OO O

Delta

065
112
174
246
321

396
466
930
984
627

658
676
682
676
659

630
992
946
493
436

371
317
261
209
165

131
.109
. 101
. 108
129

. 165
213
212
. 340
413

. 489
. 565
. 639
. 108
1

. 825
. 869
.902
. 923
. 930

. 925

RPN RPN RRRRR RPN RPN RRRRR DR RN DR

——=NNN NNN NN NNPN NN

—_ —_ —_ —_ k) —_— ek

N NN ——

1T
1T

7.5 log(r (t+40))

r

. 868
. 804
. 138
671
. 603

.533
. 462
-390
317
. 242

. 166
. 089
.012
.933
. 854

115
. 697
. 618
. 542
. 467

. 396
. 329
. 269
. 216
174

. 143
125
122
133
157

. 195
. 243
. 300
. 364
. 433

. 506
. 582
. 659
. 138
817

. 896
975
. 053
130
. 206

. 281

S O D

0.6192028
2.9438859 AU
0.19512936
5.05 years

Daily motion

-0
-0

-0.
+0.
+0.

+0.
+0.

+1
+1
+1

+1
+1
+1

+2.
+2.

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

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

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

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

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

+2.
+2.

+1.

+1
+1

+1.

_97_

m

.14
.45
15
15
43

69
92
13
.33
.51

. 68
. 84
.99
15
29

43
o]/
10
83
95

65
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.

Node

Incl.

a

P/2022 R1

(PANSTARRS)

= 2023 June 25.0
10. 15770 TT

= 2023 Oct.
222. 29426
176. 15930
1.39934
3.5722215 AU

2000.0

1T

S O D

ml =10.9 + 5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl.

22 4].
22 5].
23 08.
23 18.
23 30.

23 42.
23 54.
.28 +00
.65 +01
.12 +02

.65 +03
.17 +04
.64 +05
.99 +06
17 +07

.10 +08
.10 +09
.86 +10
.47 +10
.42 +11

.55 +11
.10 +11
.69 +12
.34 +12
.48 +11

97 +11
1 +11
.12 +10
.12 +10
.22 +09

.47 +08
.40 +08
.63 +07
11 +07
.06 +07

.98 +07
.60 +07
.92 +07
.89 +08
.38 +09

.23 +09
.30 +10
.42 +11
.45 +12
.21 +12

.15 +13

87 -07
64 -06
05 -05
98 -04
35 -03

07 -02
06 -01

W d D S~oOoOON WoOHOC1O O OO OoO &~ o100 OO LWoHW ~N—=Jow

o H—=w—=00 cooHo1I—

Delta

4.455
. 547
626
691
142

171
196
199
186
158

114
656
583
498
400

291
172
045
910
110

. 626
. 481
. 336
195
060

936
824
131
659
611

991
600
637
102
191

902
029
169
319
. 473

. 630
. 185
937
4.084
4.222

4. 351

WW WL NN NRNRNN WWWWE  WWARS RRRRR ARRRE SRS

w WwWwwww WWwWwww WWwWwww WWWwww WWwWwww WWWww WwWwwWwww wWwWwwww WWWwWww

r

. 982
. 956
.930
. 904
. 880

. 856
. 833
. 811
. 189
. 169

. 149
. 130
113
. 696
. 680

. 665
. 651
. 639
. 627
.616

. 607
. 599
. 591
. 985
. 580

571
.074
.013
912
.573

.015
919
. 583
. 989
.595

. 603
. 612
. 622
. 633
. 646

. 659
.673
. 689
. 105
122

. 141

Daily

m
+0. 95
+1. 01
+1.07
+1.12
+1.16

+1.19
+1. 21
+1.23
+1.24
+1.25

+1.25
+1.25
+1.24
+1.23
+1. 21

+1.18
+1.14
+1.09
+1.03
+0. 95

+0. 86
+0. 75
+0. 63
+0. 48
+0. 33

_98_

0.5061106
7.2328369 AU
0. 05066885
19. 45 years

motion

+4.6
+5.2
+5.7
+6. 1
+6. 4

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

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

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

+2.

+1.
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Oh TT
2023/24
Jan. 6
Jan. 16
Jan. 26
Feb. 5
Feb. 15

Feb. 25
Mar. 7
Mar. 17
Mar. 27
Apr. 6

Apr. 16
Apr. 26
May 6
May 16
May 26

June 5
June 15
June 25
July 5
July 15

July 25
Aug. 4
Aug. 14
Aug. 24
Sept. 3

Sept. 13
Sept. 23
Oct. 3
Oct. 13
Oct. 23

Nov. 2
Nov. 12
Nov. 22
Dec. 2
Dec. 12

Dec. 22
Jan. 1
Jan. 11
Jan. 21
Jan. 31

Feb. 10
Feb. 20
Mar. 1
Mar. 11
Mar. 21

Mar. 31

Comet 103P/Hartley

Epoch = 2023 June 25.0
T 12.46950 TT

Peri.

Node

Incl.

a

ml =

= 2023 Oct.
181. 30244
219. 75090
13. 61029
1.0641397 AU

.5+ 5 logDelta) + 12.5 log(r)
R.A. (2000) Decl.

.67 -14 59.0
.25 -14
.11 -14
17 =13
.38 -12

.10 =11
.06 -10
.45 -09
.84 -08
.21 -06

.57 -04
.92 -02
.30 +00
.18 +01
.44 +04

.43 +07
.97 +10
.39 +13
.20 +17
.22 +21

.69 +26
.68 +30
.37 +35
.98 +40
.99 +42

.63 +42
.52 +31]
.95 +29
.91 420
.16 +12

.00 +05
.15 +00
.98 -05
.17 =09
09 04.

08 58.
08 48.
08 35.
08 23.
12.

04.
00.
99.
02.
07.

14.

©

96 12

60 -13
45 -14
81 -14
10 -12
20 -10

44 -07
35 -05
83 -03
40 -01
57 +00

80 +01

37.
08.
30.
43.

SOOI Woo O wWwLWoooo GO OON> 0O 0o OO — — 00O CIN— O

—o—= 1=

~NwWword S G100 NS 0o

2000.0

Delta

4.086
3. 982
. 862
. 126
571

415
. 243
. 063
. 876
684

. 491
. 296
.103
912
L1217

. 548
371
.215
. 064
924

1917
685
987
506
444

403
385
388
408
439

474
909
941
970
998

626
660
104
164
841

. 939
. 057
. 194
. 341
.515

. 696

—~mmmO O0000 O0000 O000O0 O000O O————

—_

NNPNDNN NNN NN NNN WL

—_ R G G A Gy —_— ek —k —k — —_ k) —_— ek

NN — —

1T

r

134
. 063
. 991
918
. 843

167
. 689
. 610
.530
. 448

. 365
. 281
. 196
.10
. 022

. 934
. 845
157
. 668
. 580

. 494
411
. 332
. 258
193

139
. 098
.072
. 064
.074

. 101
. 144
. 200
. 266
. 340

419
. 503
. 589
671
. 166

. 855
. 943
. 031
119
2.205

2.290

S O D

Daily motion
m

+1.44 +1.8
+1.47 +2.6
+1.50 +3.4
+1.52 +4.3
+1.53 +5.2
+1.53 +6.1
+1.54 +7.0
+1.54 +8.0
+1.54 +9.0
+1.54 +10.1
+1.54 +11.2
+1.54 +12.3
+1.54 +13.6
+1.56 +14.9
+1.58 +16.3
+1.63 +17.9
+1.70 +19.7
+1.81 +21.6
+1.99 +23.7
+2.27 +25.9
+2.71 +28.0
+3.42 +29.4
+4.50 +28.5
+6.04 +22.3
+7.66 +6.7
+8.25 -18.1
+7.21 -41.3
+5.50 -52.2
+4.01 -51.7
+2.91 -45.8
+2.09 -38.7
+1.41 -32.0
+0.79 -25.8
+0.20 -19.8
-0.37 -13.6
-0.85 -6.8
-1.18 +0.1
-1.31 +6.5
-1.20 +11.5
-0.93 +14.4
-0.58 +15.3
-0.21 +14.6
+0.13 +13.0
+0. 41 +11.g

_99_

0.6937730
3.4750029 AU
0.15214978
6.48 years
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136.
129.
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Come
Epoc
T

Peri
Node
Incl

a

t
h

2P/Encke

= 2023 June 25.0 TT
= 2023 Oct. 22.52476 TT
= 187.27730

= 334.02924  2000.0

= 11.33814

RhA.(2000) Decl.

—_—
[e){ello}eo] co~dooo1h wWw—O
NS
»

N —— =

m

29 -02°

.60 -02
.85 -01
.91 +00
.66 +00

.03 +01
.94 +03
.34 +04
.20 +05
.51 +07

.26 +08
.49 +10
.23 +11
.55 +13
.55 +15

31 +11
.22 +18
.38 +20
.21 +22
.53 +24

.09 +27
.40 +29
.11 +31
.24 +33
.86 +34

17 432
.94 +26
.18 +16
.43 +04
17 =07

.50 =17
.03 -23
.85 -26
.46 -28
.11 -28

.21 =21
.24 -26
.14 =25
.18 -24
20 33.

.56 -21
.49 -20
17 -18
.57 -11
.99 -16

.06 -15

16 -22

N
—_
OBEENCIO {o)déy [iatdy LN OCWh I

w
—~JOCIN ~N—= O WO I CIN OO C1© HOCITO©LW—

D

—_— ok —d

—_—= OO0

w WWWNON NPNNNN N————

0.3395726 AU
H=142, 6 G=0.15

elta

. 130
. 808
. 869
911
. 933

. 934
.914
. 872
. 809
. 125

. 622
.500
361
205
036

854
661
460
252
. 041

. 829
. 620
419
. 233
.072

. 954
. 901
. 936
. 067
. 259

. 425
572
. 128
. 894
. 063

. 228
. 387
. 533
. 665
. 181

. 878
. 956
015
. 053
071

. 069

— —=NONN NN NN N NNPNN L wWwWwwww

— O OO0 OOOOoOO0O —t ek ek e k.

—_

N NNONN —

r

. 316
. 262
. 206
. 147
. 086

. 022
. 956
. 887
. 815
. 141

. 663
. 582
. 498
.410
319

. 223
124
.019
910
195

.674
. 546
A1
. 268
.116

. 953
119
597
. 423
. 340

. 438
.614
. 196
. 969
130

. 282
424
. 558
. 685
. 806

. 920
. 029
133
. 232
321

419

S O D

0. 8469696
2.2189879 AU
0.29817531
3.31 years

(r>2. 0AU)
ml = 13.3 + 5 log(Delta) + 10.0 log(r) (r<2.0AU)

Daily motion

+3.9

m
+0. 68
+0. 79
+0. 87
+0. 95
+1. 01

+1.07
+1.12
+1.17
+1. 21
+1.25

+1. 30
+1.35
+1.40
+1.4]
+1.54

+1.63
+1.75
+1.90
+2. 11
+2.39

+2. 179
+3. 3/
+4.23
+9. 4]
+7.05

+8. 44
+8. 71
+7.90
+7.35
+].83

+]. 4]
+6. 52
+9. 96
+4.70
+3.98

+3. 41
+2. 96
+2. 60
+2. 31
+2.07

+1. 87
+1.70
+1.54
+1. 40
+1. 2]

+1.13

- 100 -

+4.
+5.
+6.
+6.

+7.
+7.
+8.
+8.
+8.

NERROCIAS OO~ O CIN O OCIN OOCT—=OON o=
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D

Mag.
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Oh TT
2023/24
Jan. 6
Jan. 16
Jan. 26
Feb. 5
Feb. 15

Feb. 25
Mar. 7
Mar. 17
Mar. 27
Apr. 6

Apr. 16
Apr. 26
May 6
May 16
May 26

June 5
June 15
June 25
July 5
July 15

July 25
Aug. 4
Aug. 14
Aug. 24
Sept. 3

Sept. 13
Sept. 23
Oct. 3
Oct. 13
Oct. 23

Nov. 2
Nov. 12
Nov. 22
Dec. 2
Dec. 12

Dec. 22
Jan. 1
Jan. 11
Jan. 21
Jan. 31

Feb. 10
Feb. 20
Mar. 1
Mar. 11
Mar. 21

Mar. 31

Comet 310P/Hill

Epoch = 2023 June 25.0
T 23.84604 TT

Peri.

Node

Incl.

a

ml =

R. A. (2000) Decl.

.44 -22
.83 -21
.54 -19
.48 -18
.59 -16

.81 -14
.08 -12
.39 -10
.10 -08
.97 -06

.21 -04
.37 02
.44 +00
.40 +01
.19 +03

.18 +05
11 407
.09 +09
.60 +10
.52 +12

.67 +14
.82 +16
.12 +18
.02 +19
.38 +21

42 +22
.16 +24
.20 +25
.16 +26
.84 +27

.34 +28
.48 +28
.65 +28
.97 +28
.15 +28

.50 +28
.95 +28
.23 +28
.05 +29
.04 +29

.87 +29
.29 +30
.03 +31
.87 +31
.64 +32

.14 +32

2023 Oct.
31.65952
8.92275
13. 12631
2.4165026 AU

2000.0

1T

0.
4.
0.
8.

S O D

8.8 +5 logDelta) + 20.0 log(r (t-40))

CTLWO W

NN O RANWO WOROO ORLPRO OO WEAN WOoOOrh—

~ O OO0 (&3 ENE Lo pYJb]

Delta

. 908
937
. 952
953
. 940

.914
. 874
821
157
681

. 595
.500
. 396
284
166

043
915
183
649
513

378
244
112
985
. 865

. 154
. 654
971
. 905
. 462

. 442
. 449
. 481
. 038
. 615

111
. 822
944
075
211

352
494
637
118
917

. 052

SO ONING WWWIL LWL LWL

—_—

—_——

L NP PN

N NNPN NN NNN NN NNPN NN NN NN NNPN NN NNN NN NNPNDNN NNN NN NwWwwww

r

115
077
. 040
. 003
. 966

. 930
. 895
. 860
. 826
. 192

. 160
. 129
. 698
. 669
. 641

.614
. 989
. 965
. 942
. 521

. 502
. 485
. 469
. 456
. 444

434
4271
. 421
.418
Ay

AT
. 420
. 426
. 433
. 442

. 453
. 467
. 482
. 499
.518

. 538
. 561
. 584
.610
. 636

. 664

Daily motion
m

+1.42 +9.0
+1.46 +9.4
+1.49 +9.9
+1.50 +10.3
+1.52 +10.7
+1.53 +11.0
+1.53 +11.3
+1.53 +11.6
+1.53 +11.8
+1.53 +12.0
+1.52 +12.1
+1.51 +12.1
+1.50 +12.1
+1.49 +12.1
+1.47 +12.0
+1.45 +11.8
+1.42 +11.6
+1.37 +11.4
+1.32 +11.2
+1.25 +10.9
+1.16 +10.6
+1.05 +10.4
+0.91 +10.1
+0.73 +9.8
+0.52 +49.5
+0.26 +9.0
-0.02 +8.4
-0.32 +1.5
-0.59 +6.2
-0.80 +4.5
-0.89 +2.8
-0.85 +1.1
-0.68 -0.1
-0.42 -0.6
-0.11 -0.6
+0.21  -0.1
+0.51 +0.7
+0.77 +1.4
+1.01 +2.2
+1.21 +2.8
+1.38 +3.2
+1.52 +43.5
+1.64 +3.5
+1.74 +3.4
+1.82 +3.1
+1.88 +2.6

-101 -

868060 AU
1504820
57 years

?228291
1
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

q
ml =
R.A (

01 10.
01 18.
01 26.

.26 +16 07.
.94 +16

.18 +17 23.
.90 +18 05.
.02 +18 48.

.45 +19 32.
.13 +20 15.
.98 +20 58.
.94 +21 38.
.93 +22 17

.89 +22 53.
.12 +23 26.
.36 +23 56.
.68 +24 22.
.61 +24 45.

.02 +25 04.
.17 +25 20.
.14 +25 32.
.15 +25 40.
.66 +25 46.

.27 +25 48.
.42 +25 4].
.95 +25 43.
. 14 +25 36.
.11 +25 25.

.92 +25 11.
.54 +24 53.
.90 +24 30.
.49 +24 05.
.88 +23 37.

.68 +23 08.
.44 +22 40.
.57 +22 14.
.34 +21 53.
.88 +21 37.

.17 +21 26.
.15 421 19
.68 +21 17.
.99 +21 17.
.12 +21 20.

.92 +21 24.3

404P/Bressi

= 2023 June
= 2023 Nov.
169. 23073
260. 06337

9. 78231

w

2000) Decl.

.22 +14°30. 8
136 +14 34,

67 +14 47.
01 +15 08.
25 +15 34.
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25.0

1T

3.18199 TT

2000.0

4.1327082 AU
.1 +5 logDelta) + 20.0 log(r)

Delta

4.043
4.190
4. 336
4.476
4.609

786

5
5
5
5
5
5
5
5
5
4
4
4
4.671
4. 545
4.410
4.267
4.119
3. 969
3. 821
3.676
3. 541
3.419
3
3
3
3
3
3
3
3
3
3
3
3
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133
133
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151
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S O D

Daily
m
+0. 46
+0. 58
+0. 69
+0.79
+0. 87

+0. 94
+1.00
+1. 05
+1.10
+1. 1

+1.
+1.
+1.
+1.
+1.
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~N—O01IJ©O© O OoOwWood™ w

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

+1. 01
+0. 93
+0. 85
+0. 74
+0. 62

+0. 48
+0. 33
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0.1288219
4.7438155 AU
0. 09539209
10. 33 years

motion
0.0
+0.9
+1.
+2.
+3.

+3.
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+4.
+4.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

—_ —_ —_ —_ —_ —_

N — — =

Comet
Epoch
T

Peri.

Node

Incl.

a

213P/Van Ness

= 2023 June 25.0 TT
= 2023 Nov. 11.83400 TT
= 5.77503

= 311.25769  2000.0

= 10. 38011

1. 9802059 AU

S O D

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

R. A. (2000) Decl.

.88 =21
.39 -28
.14 -29
.80 =30
.40 -31

.32 =32
.31 =33
.11 =34
.35 -35
.66 -35

.64 -36
.85 =37
.94 =37
.19 =31
.54 -38

.96 =37
.25 =31
.98 -36
.10 =35
.47 -33

.89 -32
.08 -31
.81 =30
.14 -29
.46 -28

.54 =27
.63 -26
.35 -25
.38 -24
.44 -23

.24 -22
.54 -20
.15 -19
.87 -11
.56 -15

11 =13
41 11
.42 -09
.10 =07
.43 -04

.42 -02
.07 +00
.40 +02
.43 +05
.18 +07

.67 +09
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=
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O~JO Ao

($a) SH—=WN©O© ~ooooLw—

Delta

. 457
. 306
. 148
. 984
. 816

. 646
476
. 307
. 144
. 986

. 838
. 101
.579
474
. 388

. 325
. 286
. 210
. 216
. 303

. 346
. 403
. 470
. 545
. 625

. 110
L1917
. 886
975
. 065

. 155
. 245
. 333
421
.507

. 592
.674
. 154
. 831
. 905

.974
. 038
. 098
. 151
.198

. 238

— NN NN WWW

—_ —_

—_

w WWWWN NNN NN NNPNDNN N———

— =N NNPNPNN NNN NN NNPNPNN NNN NN NNPNDNN

—_

N NNPN NN NNN NN

r

927
. 886
. 844
. 802
. 160

. 118
. 676
. 634
. 592
. 551

. 511
.470
. 431
. 392
. 354

317
. 281
247
213
. 182

. 152
124
. 098
.074
. 053

.034
.018
. 004
. 994
. 986

. 982
. 980
. 982
. 986
. 994

. 005
.018
. 035
. 053
.075

. 099
125
. 153
.183
214

. 248

Daily motion

+1.55 -7.0
+1.54 6.6
+1.52 -6.3
+1.48 5.9
+1.43 -5.5
+1.35 -5.2
+1.24 -4.9
+1.10 -4.6
+0.92 -4.4
+0.71 -4.2
+0.45 -3.9
+0.15 -3.4
-0.17 -2.6
-0.49 -1.4
-0.77 +0.3
-0.94 +2.5
-0.97 +4.7
-0.84 +6.6
-0.57 +7.8
-0.23 +8.2
+0.15 +7.9
+0.52 +7.2
+0.85 +6.5
+1.15 +5.8
+1.41 +5.3
+1.62 +5.1
+1.80 +5.2
+1.95 +5.5
+2.06 +6.1
+2.15 +6.8
+2.21  +1.17
+2.25 +8.17
+2.27 +9.7
+2.27 +10.7
+2.26 +11.6
+2.24 +12.4
+2.21 +13.2
+2.18 +13.8
+2.15 +14.2
+2.11 +14.6
+2.08 +14.8
+2.05 +14.8
+2.02 +14.8
+1.99 +14.6
+1.96 +14.3
+1.94 +13.9
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0. 7855216
3.0442105 AU
0.18556328
5.31 years

1T

15. 40560 TT
2000.0

0.6529174 AU
ml = 18.2 + 5 log(Delta) + 7.5 log(r)

3.38198
9. 75635

2023 Nov.
359. 66365

Epoch = 2023 June 25.0

T
Peri.
Incl.
q

Comet P/2007 T2 (Kowalski)
Node

—— — ——

Variation

r
948
482
415
346
275

975 3
112 3
998 3
338 3
114 3

Delta
3
3
3
3
3

.A. (2000) Decl.

—————

202
128
052
973
893

890 3
669 3
455 3
253 2
066 2

——y——y—

o ——p—

811
126
639
990
458

900 2
158 2
644 2
999 2
505 2

T p——y—

—————

—_—————
——y——y—

364
267
167
064
959

1

——p—p—y—

1

479 2
475 2
487 2
909 2
534
3995

121

P p—y——y— P p—y——y—

————— —————

100
656
665 +0
123 +0
815 +0

972 0
808 0

T y—p—y—

23 +17
99 +35
61 +42
42 +43
31 +41

23 4]
01 46

03 12
04 08
10 04 47
20 05 17

1

22 21 52

1

T —y—p—y—

y— e p—y— y—

——LOON

25 +39 3
17 +37 4
03 +36 0
90 +34 4
90 +33 2

06 42.62 +32 10.4

05 42
06 03
06 23

88.7

+2.0 22.0 24.1/107

-1.84

-104 -

2.097

1.867

31

Mar.



Comet G/2021 A9 (PANSTARRS)

Epoch = 2023 June 25.0 1T
T = 2023 Dec. 1.68583 TT
Peri. = 211. 46337

Node = 314.83973 2000.0
Incl. = 158.01707

q = 1.7600368 AU

e = 1.0019432

ml = 0.5+ 5 log(Delta) + 15.0 log(r)

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

2

2023/24 h m o m , o

Jan. 6 08 35.48 +14 01.4 7.107 8.022 -0.80 +1.2 18.3 157.0
Jan. 16 08 27.24 +14 13.8 7.040 8.006 -0.84 +1.3 18.3 168.6
Jan. 26 08 18.71 +14 27.2 7.011 7.992 -0.86 +1.4 18.3 1/4.6
Feb. 5 08 10.20 +14 40.5 7.021 7.977 -0.84 +1.3 18.3 165.0
Feb. 15 08 01.99 +14 53.2 7.069 7.963 -0.79 +1.2 18.3 153.3
Feb. 25 07 54.37 +15 04.6 7.151 7.950 -0.72 +1.0 18.3 141.5
Mar. 7 07 47.56 +1514.2 7.263 7.936 -0.63 +0.9 18.3 129.9
Mar. 17 07 41.70 +15 21.8 7.399 7.924 -0.53 +0.6 18.3 118.6
Mar. 27 07 36.87 +15 27.2 7.553 17.912 -0.42 +0.4 18.4 107.6
Apr. 6 07 33.10 +15 30.5 7.718 7.900 -0.32 +0.2 18.4 96.9
Apr. 16 07 30.36 +15 31.6 7.887 7.889 -0.22 0.0 18.4 86.4
Apr. 26 07 28.59 +15 30.6 8.055 7.878 -0.13 -0.2 18.5 76.3
May 6 07 27.70 +15 27.5 8.215 7.86/ -0.05 -0.4 18.5 66.5
May 16 07 27.58 +1522.3 8.364 7.85/ +0.03 -0.6 18.5 56.9
May 26 07 28.12 +1515.2 8.497 7.848 +0.09 -0.8 18.6 47.5
June 5 07 29.21 +15 06.1 8.609 7.839 +0.13 -1.0 18.6 38.4
June 15 07 30.73 +14 55.1 8.699 7.831 +0.17 -1.2 18.6 29.4
June 25 07 32.59 +14 42.2 8.765 17.823 +0.20 -1.4 18.6 20.8
July 5 07 34.65 +14 27.7 8.803 7.815 +0.21 -1.6 18.6 12.8
July 15 07 36.82 +14 11.4 8.815 7.808 +0.22 -1.7 18.6 1.5
July 25 07 39.00 +13 53.7 8.798 7.801 +0.21 -1.9 18.6 10.5
Aug. 4 07 41.06 +13 34.5 8.754 7.795 +0.20 -2.0 18.6 18.0
Aug. 14 07 42.92 +13 14.2 8.683 7.790 +0.17 -2.1 18.6 26.5
Aug. 24 07 44.47 +12 52.8 8.586 7.784 +0.13 -2.2 18.5 35.4
Sept. 3 07 45.58 +12 30.7 8.466 7.780 +0.08 -2.2 18.5 44.6
Sept.13 07 46.15 +12 08.1 8.326 /7.716 +0.02 -2.3 18.5 53.9
Sept.23 07 46.07 +11 45.4 8.168 7.7712 -0.05 -2.3 18.4 63.5
Oct. 3 074522 +11 22.8 7.997 7.769 -0.13 -2.2 18.4 73.3
Oct. 13 07 43.51 +11 00.7 7.818 7.766 -0.22 -2.2 18.3 83.4
Oct. 23 07 40.83 +10 39.6 7.635 7.764 -0.32 -2.0 18.3 93.7
Nov. 2 07 37.12 +1019.9 7.456 7.762 -0.43 -1.9 18.2 104.3
Nov. 12 07 32.34 +10 02.0 7.287 17.761 -0.54 -1.7 18.2 115.2
Nov. 22 07 26.48 +09 46.3 7.134 7.760 -0.64 -1.4 18.1 126.3
Dec. 2 07 19.64 +09 33.1 7.004 7.760 -0.73 -1.2 18.1 137.5
Dec. 12 07 11.93 +09 22.7 6.903 7.760 -0.81 -0.9 18.0 148.6
Dec. 22 07 03.57 +09 15.3 6.835 7.761 -0.86 -0.6 18.0 158.8
Jan. 1 06 54.83 +09 10.8 6.805 7.762 -0.88 -0.3 18.0 165.8
Jan. 11 06 46.01 +09 09.2 6.814 7.764 -0.8]/ 0.0 18.0 164.0
Jan. 21 06 37.43 +09 10.3 6.861 7.766 -0.83 +0.2 18.0 155.3
Jan. 31 06 29.38 +09 13.7 6.944 7.769 -0.77 +0.4 18.1 144.7
Feb. 10 06 22.10 +09 19.0 7.060 7.772 -0.68 +0.6 18.1 133.5
Feb. 20 06 15.77 +09 25.7 7.201 7.776 -0.58 +0.7 18.1 122.4
Mar. 1 06 10.50 +09 33.3 7.363 7.780 -0.47 +0.8 18.2 111.4
Mar. 11 06 06.32 +09 41.3 7.539 7.78 -0.36 +0.8 18.3 100.7
Mar. 21 06 03.21 +09 49.3 7.721 7.790 -0.25 +0.8 18.3 90.3
Mar. 31 06 01.11 +09 56.8 7.904 7.796 -0.16 +0.7 18.4 80.1
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 147P/Kushida—Muramatsu
Epoch = 2023 June 25.0 1T

T = 2023 Dec.  7.01337 TT
Peri. = 348.51416

Node = 91.67154 2000.0
Incl. = 2.30921

q = 3.1591006 AU

H=15.6, G=20.15

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

00 15.93 +00 37

6 3.534 3.471
00 23.71 +00 19.6 3.660 3.455
00 32.57 +01 22.9 3.779 3.439
00 42.36 +02 31.2 3.890 3.423
00 52.95 +03 43.3 3.990 3.408
01 04.23 +04 58.2 4.078 3.393
01 16.11 +06 15.1 4.153 3.378
01 28.51 +07 32.9 4.215 3.364
01 41.37 +08 50.9 4.262 3.350
01 54.61 +10 08.1 4.294 3.336
02 08.18 +11 23.9 4.312 3.323
02 22.03 +12 37.6 4.315 3.310
02 36.12 +13 48.4 4,303 3.298
02 50.38 +14 55.8 4.276 3.286
03 04.76 +15 59.2 4.236 3.274
03 19.21 +16 58.2 4.182 3.263
03 33.65 +17 52.4 4,115 3.253
03 48.02 +18 41.4 4.035 3.243
04 02.21 +19 25.0 3.944 3.233
04 16.15 +20 03.2 3.842 3.224
04 29.71 +20 35.8 3.730 3.216
04 42.75 +21 03.1 3.609 3.208
04 55.14 +21 25.3  3.481 3.200
05 06.71 +21 42.7 3.346 3.19%4
05 17.26 +21 56.0 3.207 3.187
05 26.58 +22 05.7 3.065 3.182
05 34.44 +22 12.6 2.923 3.17]
05 40.60 +22 17.6 2.783 3.172
05 44.82 +22 21.2 2.649 3.169
05 46.86 +22 24.4 2.523 3.166
05 46.59 +22 27.3 2.411 3.163
05 43.98 +22 30.2 2.316 3.161
05 39.22 +22 32.7 2.243 3.160
05 32.74 +22 34.5 2.195 3.159
05 25.21 +22 35.2 2.175 3.159
05 17.49 +22 34.9 2.185 3.160
05 10.48 +22 34.2 2.224 3.161
05 04.93 +22 34.4 2.290 3.163
05 01.40 +22 36.4 2.379 3.165
05 00.17 +22 41.0 2.488 3.169
05 01.31 +22 48.4 2.612 3.172
05 04.73 +22 58.2 2. 741 3.17]
05 10.24 +23 09.8 2.889 3.182
05 17.60 +23 22.1 3.034 3.187
05 26.59 +23 34.0 3.179 3.1%4
05 36.97 +23 44.5 3.323 3.200

S O D
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0.2139353
4.0188811 AU
0.12233376
8.06 years
motion V
+5.4 21.9
+6.1 22.0
+6.6 22.0
+7.1 22.0
+7.4 22.0
+7.6 22.0
+7.8 22.0
+7.8 21.9
+7.8 21.9
+7.7 21.8
+1.5 21.7
+7.2 21.5
+6.9 21.5
+6.5 21.6
+6.1 21.7
+5.6 21.8
+5.1 21.8
+4.6 21.8
+4.1 21.8
+3.5 21.8
+3.0 21.8
+2.4 21.8
+2.0 21.7
+1.5 21.7
+1.1 21.6
+0.8 21.5
+0.6 21.4
+0.4 21.3
+0.3 21.1
+0.3 21.0
+0.3 20.8
+0.3 20.6
+0.2 20.4
+0.1 20.2
0.0 19.9
-0.1 20.1
0.0 20.3
+0.1 20.5
+0.3 20.7
+0.6 20.9
+0.9 21.1
+1.1 21.2
+1.2 21.4
+1.2 21.5
+1.1 21.6
+0.9 21.7
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T
Peri.

Node
Incl.

a

ml =

62P/Tsuchinshan

= 2023 June 25.0
25.05204 TT

2023 Dec.
47. 30450
68. 66476

4.73747
1.2648110 AU

6.2 + 5 log(Delta) + 35.0 log(r(t-30))

RhA.(ZOOO) Decl.

36 —14°00. 4
09 -12 55

m
22 21.
22 3].
22 4].
22 58.
23 10.

23 22.
23 35.
23 48.
00 02.
00 16.

00 30.
00 44.
00 59.
01 15.
01 31.

R G G QU Gy —_

N NNN NN NN———
S
—_

—_

60 -11
171 -10
52 -09

18 -07
50 -06
63 -04
15 -03
04 -01

29 +00
91 +01
92 +02
33 +04
18 +06

.51 +07
.36 +09
.80 +10
.89 +12
11 +13

.34 +14
.90 +16
.50 +17
.29 +18
.41 +19

.08 +20
.46 +21
.18 +21
.24 +21
.93 +21

.83 +21
.67 +20
.14 +19
.04 +18
.20 +16

.10 +14
.25 +13
.10 +11
.16 +10
.15 +10

.42 +09
.25 +09
.81 +10
.93 +10
.97 +10

.09 +09

45.
31.
13,

—OON 0O [ Neoo)ap)

[oe] CICTIWWoO W—oHOIo® ~NOoOo—O1 TIoOOCOoO W NN Oo OHOCTIO OOCIIO—

D

4
4

SN RRNNG WWWWW  WWRRR AR

O ©COO0O0S 0000S 00000 Oo—m—s

2000.0

elta

017
. 068
103
120
120

102
065
011
940
853

. 151
. 635
.507
368
219

062
899
130
999
386

212
. 040
. 871
. 107
. 549

. 398
. 256
124
004
897

803
124
658
607
568

941
922
909
903
501

904
916
939
976
631

. 104

— — = NN NNNNN NNPNDNN NNLWLWW WWWwWww

—_— ek —_— ) —_— ek —k —k —

—_— ) —d

—_

1T

r

. 444
. 387
. 328
. 268
. 207

. 145
. 083
.019
. 954
. 888

. 821
. 153
. 684
.614
. 543

471
. 398
. 325
. 251
AT

.102
027
. 952
871
. 804

131
. 661
. 993
. 528
. 468

414
. 366
. 326
295
215

. 265
. 268
. 281
. 306
. 340

. 383
. 434
. 491
. 953
. 619

. 688

S O D

247264

5928968

0.6
3.3703703 AU
0.1
6.1

9 years

Daily motion

+0
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

+1
+1
+1
+1
+1

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

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

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

+3.
+2.
+2.
+1.
+1.
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m

.93
.02
.09
)
.20

.25
.29
.33
.37
A1

.45
.48
.52
Y
.61

. 66
.12
.18
.85
.93

01
11
22
35
49

66
84
05
2]
49

+6.
+6.
+].
+7.
+8.

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

+9.
+9.
+9.
+9.
+9.

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

+8.
+7.
+7.
+6.
+5.

+4.
+3.
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 26P/Grigg-Skjellerup

Epoch = 2023 June 25.0 1T

T = 2023 Dec. 25.35045 TT

Peri. = 2.15130 e = 0.6405630

Node = 211.54128 2000.0 a= 3.0154789 AU

Incl. = 22.43309 n= 0.18822167

q = 1.0838747 AU P= 524 years

H=158 , G=0.15 (r>2. 3AU)

ml = 13.5 + 5 logDelta) + 10.0 log(r (t-10)) (r<2.3AU)
RhA.(2000) Decl. Delta r Daily motion Mag. Elong.

m o m , o

04 10.26 +01 09.0 2.688 3.429 -0.64 -0.1 21.4 132.4
04 04.79 +01 14.2 2.748 3.374 -0.43 +1.2 21.4 122.0
04 01.46 +01 31.9 2.823 3.318 -0.21 +2.4 21.5 111.8
04 00.35 +01 59.6 2.907 3.260 +0.01 +3.2 21.6 102.1
04 01.42 +02 34.8 2.995 3.201 +0.22 +3.9 21.6 92.9
04 04.57 +03 15.4 3.083 3.141 +0.42 +4.3 21.7 84.2
04 09.62 +03 59.0 3.166 3.080 +0.60 +4.5 21.7 76.0
04 16.42 +04 43.8 3.242 3.017 +0.77 +4.5 21.7 68.2
04 24.80 +05 28.3 3.307 2.953 +0.92 +4.4 21.7 60.8
04 34.61 +06 10.8 3.361 2.887 +1.05 +4.1 21.6 53.9
04 45.72 +06 50.2 3.401 2.820 +1.18 +3.7 21.5 47.4
04 58.03 +07 25.2 3.427 2.752 +1.29 +3.2 21.5 41.3
05 11.44 +07 54.7 3.438 2.683 +1.40 +2.6 21.4 35.6
05 25.89 +08 17.8 3.434 2.612 +1.50 +1.9 21.3 30.3
05 41.31 +08 33.4 3.416 2.539 +1.59 +1.1 21.1 25.5
05 57.66 +08 40.5 3.383 2.466 +1.68 +0.2 21.0 21.4
06 14.91 +08 38.4 3.336 2.391 +1.77 -0.8 20.9 18.0
06 33.04 +08 26.0 3.276 2.314 +1.86 -1.8 20.7 15.7
06 52.03 +08 02.5 3.204 2.236 +1.95 -3.0 19.7 14.8
07 11.91 +07 27.1 3.122 2.158 +2.04 -4.2 19.5 15.2
07 32.69 +06 38.9 3.030 2.078 +2.13 -5.5 19.2 16.7
07 54.39 +05 37.3 2.930 1.997 +2.22 -6.9 19.0 18.8
08 17.09 +04 21.7 2.825 1.915 +2.33 -8.4 18.8 21.1
08 40.87 +02 51.5 2.715 1.832 +2.44 -9.8 18.5 23.5
09 05.82 +01 06.9 2.602 1.750 +2.57 -11.2 18.2 25.8
09 32.11 +00 51.9 2.489 1.667 +2.71 -12.6 17.9 27.9
09 59.90 03 04.0 2.378 1.586 +2.87 -13.9 17.6 29.6
10 29.40 -05 27.3 2.271 1.505 +3.05 -14.9 17.3 31.1
11 00.85 -07 59.0 2.171 1.428 +3.26 -15.5 17.0 32.1
11 34.50 -10 34.3 2.079 1.353 +3.49 -15.5 16.6 32.7
12 10.54 -13 07.0 1.998 1.284 +3.74 -14.8 16.3 33.0
12 49.12 -1529.0 1.929 1.222 +4.00 -13.3 16.0 32.9
13 30.17 -17 30.9 1.873 1.169 +4.23 -10.7 15.7 32.5
14 13.36 =19 02.9 1.833 1.127 +4.42 -7.2 15.5 32.1
14 58.09 -19 56.8 1.808 1.098 +4.52 -3.0 15.3 31.6
15 43.42 -20 07.0 1.797 1.085 +4.52 +1.5 15.2 31.3
16 28.29 -19 32.6 1.800 1.087 +4.42 +5.8 15.1 31.3
17 11.68 -18 16.8 1.814 1.106 +4.22 +9.6 15.2 31.7
17 52.78 -16 26.3 1.839 1.139 +3.96 +12.6 15.3 32.5
18 31.07 -14 09.4 1.870 1.185 +3.66 +14.8 15.4 33.7
19 06.34 -11 34.4 1.907 1.241 +3.36 +16.2 15.6 35.4
19 38.57 -08 48.5 1.945 1.306 +3.06 +16.9 15.9 37.4
20 07.87 -05 57.6 1.983 1.377 +2.78 +17.2 16.1 39.8
20 34.46 -03 05.9 2.018 1.453 +2.52 +17.1 16.4 42.6
20 58.51 +00 16.5 2.048 1.531 +2.27 +16.7 16.7 45.9
21 20.20 +02 28.3 2.071 1.612 +2.05 +16.2 16.9 49.5
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.4171048
036132 AU
m1

0.4
3.0
0.18933813
5.2

.21 years

Variation

1T

26.58972 1T
r

2000.0

1.7507917 AU
ml = 10.0 + 5 log(Delta) + 27.5 log(r)

R. A. (2000) Decl.

Delta

2023 Dec.
306. 00079
59. 16085

8.91462

Epoch = 2023 June 25.0

T
Peri.
Incl.
q

Comet P/2018 P3 (PANSTARRS)
Node

Oh TT

———p—y—

026
985
943
900
858

868 3
154 2
627 2
488 2
339 2

3
3
3
3
3

—————

814
170
126
681
636

6 2
47 2
674 2
500 2

——y——y—

———p—y—

991
946
500
455
409

156 2
991

833 2
685 2

321 2

2
2

364
319
274
230
186

949 2
429 2
326 2
245 2
186 2

P p—y——y—

Y ——p—y—

————y—

60 -36

—————

T y—p—y—

P p—y——y—

—— y—y—

———p—y—

——p—p—y—

————y—

10 -28
15 -26
11 =24
01 -22

19 -19

20 38
1220 59
22 21 20

21 43

2
12 22 05

22 22 28

1

2

T p—y——y—

——y——y—

85 -1
02 -1
22 -1
41 -0
96 -0

23 38
00 01
10 00 24
20 00 47

1

22 52
23 15

Y —y—p——

———p—y—

——p—p——

15 +01
84 +04
95 +07
11 +10

66 -01
02 20.33 +13 00.7

01 10
01 33
01 57

20.0 36.9/ 67 26.7

-1.10 -8.3
- 109 -

1.919

2.758

31

Mar.



Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Come

Epoc
T

Peri.

Node

Incl.

a

ml =

t 226P/Pigott-LINEAR-Kowalski
h = 2023 June 25.0 1T

= 2023 Dec. 27.27541 1T

= 341.07810

= 54.01283 2000.0

= 44.04435

= 1.7737157 AU

9.5+ 5 log(Delta) + 20.0 log(r(t-30))

R. A. (2000) Decl. Delta r

m o s
.53 -48 24.8 4.188 3.335
.65 -48 44.9 4.107 3.283
.50 -49 02.0 4.012 3.231
.00 -49 16.0 3.905 3.178
.08 -49 26.8 3.787 3.125
.67 -49 34.5 3.660 3.071
.71 -49 39.4 3.527 3.017
.13 -49 41.9  3.388 2.962
.86 -49 42.7 3.246 2.908
.85 -49 42.2 3.102 2.853
.02 -49 41.3 2.959 2.798
.31 -49 41.0 2.817 2.742
.60 -49 42.0 2.679 2.687
.80 -49 45.5 2.546 2.632
.15 -49 52.6 2.417 2.571
.26 -50 04.5 2.296 2.522
.12 -50 22.1  2.181 2.467
.01 -50 47.1 2.072 2.413
.59 =51 20.1 1.971 2.360
.43 -52 02.2 1.876 2.307
.98 -52 54.2 1.787 2.256
.58 53 55.5 1.703 2.205
.44 -55 05.0 1.624 2.156
.53 -56 19.6 1.549 2.109
.13 -57 32.5 1.479 2.063
.93 -58 33.2 1.414 2.020
.45 -59 04.7 1.354 1.979
.07 -58 44.9 1.302 1.941
.52 =57 11.2 1.259 1.906
.10 -54 08.2 1.228 1.875
.76 -49 35.5 1.212 1.847
A7 -43 47.6  1.215 1.824
.44 -37 07.5 1.236 1.804
.89 -30 00.9 1.278 1.790
.74 -22 50.3 1.340 1.780
.09 -1552.1 1.419 1.774
.18 -09 16.4 1.512 1.774
.46 -03 07.9 1.618 1.779
.58 +02 32.8 1.732 1.789
.24 +07 46.6 1.852 1.803
.28 +12 35.8 1.975 1.822
.60 +17 02.8 2.099 1.846
.14 421 09.7  2.221 1.873
.87 +24 58.0 2.341 1.905
.82 +28 29.3 2.457 1.939
.98 +31 44.1 2.569 1.977

S o D

0.5290336
3.7661194 AU
0.13485372
7.31 years

Daily motion

m

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

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

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

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

+1.

+1.
+1.

+0.
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+30.

+217.
+25.
+23.
+21.
+20.

+18.

—O—=ho ON G100 —

(=2} NOOHO OoOooWw—-d OONO — S —=~J~J00 CCILWOY OO0 WOW— Ol OOCINNO—

—_— itk —k —d —_ R G U G Gy — ik —k — ek —h —d

— — — — —
N Soooe IOICIOICT CICICICIOT U1  NNN00 0w

—_—

o O RANO OdOSH O AR OIY Neol - Ve pile] N G100 — ~NOowovo NOIJO W IO

w
—hAONW

o
~N—=UII0 RO WOORDO AOHOWOE®

—_
—_

— — — — —
— — — — —
CH—w AR OO0

© oo ——=
—ROCOUT JOROUI O-IONEA SOOWwW—

—_—



Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

326P/Hi | |

= 2023 June 25.0 1T
= 2023 Dec. 30.49191 TT
= 218. 64861

= 99.80748 2000.0

= 2.47109

2.7696284 AU

S O D

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

m
20 03.
20 17.
20 32.
20 47.
21 02.

21 17,
21 32.
21 46.
22 00.
22 14.

22 2].
22 40.
22 52.
23 04.
23 15.

05 -21
86 -20
19 -19
16 -18
68 -17

48 -16
11 -15
49 -14
98 -13
31 -12

62 -11
45 -09
12 -08
34 -07
20 -06

.18 -05
.14 -05
.90 -04
.27 -03
.04 -03

.02 -03
.04 -03
.03 -03
.05 -04
.40 -05

.58 -05
.30 -06
.40 -07
.62 07
.57 =07

.62 =07
.89 -07
.34 -06
.81 -06
.08 -05

.93 -04
.11 =02
.44 -01
.14 +00
.85 +01

.65 +03
.05 +04
.94 +06
.26 +07
.96 +09

.97 +10

o

— ON OO ~NOoH O~ AN JW OCO—=O1 CIO—=0oN 1= O ~NOSOHOON W10 O OhOoCIW

~

Delta

341
. 339
321
281
238

174
096
005
901
187

. 662
. 530
. 390
. 245
. 095

. 944
192
. 642
. 495
. 356

. 226
.109
. 008
927
. 869

. 837
. 831
. 852
. 899
. 968

. 056
. 160
275
. 398
. 527

. 658
. 188
917
. 043
. 163

. 2176
. 383
. 480
. 969
. 648

Ay

—_

w WWWww wWwhNN NNPNDNN

N NNPNDNN NPNNDNN NNPNPNN NNN NN NNPNPNN NNN DN LW WWWww wWWwWwWwww wWWwwWwww

r

. 392
. 364
337
310
. 283

. 256
. 230
. 204
1178
. 153

. 128
. 104
. 081
. 058
. 035

.013
. 992
972
. 952
.934

. 916
. 899
. 883
. 867
. 853

. 840
. 828
8117
. 807
. 198

. 190
. 184
179
175
172

. 110
110
. 110
112
. 176

. 180
. 186
193
. 801
.810

. 820

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

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

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

+0.
+0.
+0.
+0.
+0.
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ly

0.3184667
4.0638196 AU
0.12031020
8.19 years
motion mi
+4.0 21.5
+4.6 21.5
+5.1 21.4
+5.6 21.4
+6.0 21.3
+6.3 21.2
+6.6 21.2
+6.8 21.1
+7.0 21.0
+7.0 20.9
+7.0 20.8
+6.8 20.7
+6.6 20.5
+6.2 20.4
+5.7 20.3
+5.1 20.1
+4.3 20.0
+3.4 19.8
+2.4 19.7
+1.2 19.5
-0.1 19.4
-1.4 19.2
-2.6 19.1
-3.6 19.0
-4.3 18.9
-4.4 18.9
-4.0 18.8
-3.1 18.8
-1.9 18.9
-0.4 18.9
+1.2 19.0
+2.6 19.1
+4.0 19.2
+5.2 19.3
+6.3 19.4
+7.2 19.5
+7.9 19.7
+8.5 19.8
+9.0 19.8
+9.3 19.9
+9.5 20.0
+9.6 20.1
+9.6 20.2
+9.5 20.2
+9.3 20.3
+9.0 20.4

Elong.
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Comet C/2021 S4 (Tsuchinshan)

Epoch = 2023 June 25.0 1T
T 2024 Jan. 1.88728 TT

Peri. = 72.82766

Node = 5.49500 2000.0

Incl. = 17.47965

a = 6.6899792 AU

e = 0.9593566

ml =-9.8 +5 log(Delta) + 27.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2023/24 h m m

June 25 04 05.79 +34 07
July 5 04 14.04 +34 42.
July 15 04 21.98 +35 16

. 669
. 580
. 475

.804 +0.84  +3.
193 +0.81  +3.
182 +0.77  +3.

—_
N

¢ [{=)

—_—~nooO—

July 25 04 29.53 +35 51. 355 6.7711 +0.73 +3.
Aug. 4 04 36.57 +36 25.
Aug. 14 04 43.00 +36 59.

Aug. 24 04 48.69 +37 34.

223 6.762 +0.67 +3.

079 6.753 +0.60 +3.

928 6.744 +0.52 +3.

Jan. 6 02 20.09 +27 58.4 6.598 7.087 +0.03 -0.6 17.7 116.2
Jan. 16 02 20.89 +27 53.9 124 7.066 +0.14 -0.2 17.7 106.5
Jan. 26 02 22.72 +27 53.4 859 7.046 +0.24 +0.2 17.7 96.9
Feb. 5 02 25.55 +27 57.3 .997 7.026 +0.33 +0.6 17.7 81.7
Feb. 15 02 29.30 +28 05.7 134 7.006 +0.42 +1.1 17.7 178.6
Feb. 25 02 33.92 +28 18.4 .267 6.988 +0.51  +1. 17.7 69.8
Mar. 7 02 39.31 +28 35.2 0392 6.969 +0.58  +1. 17.7 61.3
Mar. 17 02 45.39 +28 55.7 .505 6.951 +0.64 +2. 17.7 53.0
Mar. 27 02 52.07 +29 19.4 .605 6.934 +0.70 +2. 17.7 44.9
Apr. 6 02 59.26 +29 45.9 .689 6.918 +0.74 +2. 17.7  317.1
Apr. 16 03 06.89 +30 14.6 .755 6.901 +0.78 +3. 17.7  29.7
Apr. 26 03 14.87 +30 45.2 .802 6.886 +0.81 +3. 17.7 22.8
May 6 03 23.13 +31 17.2 .830 6.871 +0.84 +3. 17.7 16.8
May 16 03 31.58 +31 50.3 .838 6.85 +0.85 +3. 17.7 12.9
May 26 03 40.15 +32 24.1 .825 6.842 +0.86 +3. 17.6  13.1
June 5 03 48.76 +32 58. .7192 6.829 +0.86  +3. 6 17
June 15 03 57.34 +33 32. .740 6.816 +0.85  +3. g

5

4

4

3

3

2

1

—OJhOoO [Safe =N o) It

N Sooo® SOUITIUl GICICIICT BSOS OONNN NNNNN NNSNNSN NNSNNN 000
D AHOOOHOOD HOHOOHOOD OO HOHOOHOOD OO OHOOHOOHOOD HOOOHOHD OHOOHOHOOD N
DHDO—LWW AP C1O1C101 AP W—O COUINO©O U1
e
N NSNS 00000 OO0 OOONN NNNNN NNNSN NNSSNSN SNNSSNS NSNS

6

3

2
Sept. 3 04 53.55 +38 08. 172 6.736 +0.43 +3. 83.7
Sept. 13 04 57.44 +38 41.9 615 6.729 +0.33 +3.3 17.1 92.2
Sept.23 05 00.26 +39 15.0 459 6.722 +0.22 +3.3 17.0 100.9
Oct. 3 05 01.93 +39 47.0 310 6.716 +0.10 +3.1 16.9 109.9
Oct. 13 05 02.39 +40 17.2 170 6.711 -0.02 +2.9 16.9 119.0
Oct. 23 05 01.63 +40 44.6 044 6.706 -0.14 +2.6 16.8 128.2
Nov. 2 04 59.72 +41 08.3 937 6.702 -0.25 +2.1 16.8 137.4
Nov. 12 04 56.79 +41 27.1 .852 6.698 -0.34 +1.6 16.8 146.3
Nov. 22 04 53.05 +41 40.0 192 6.695 -0.41 +0.9 16.7 154.2
Dec. 2 04 48.81 +41 46.4 .160 6.693 -0.44 +0.3 16.7 159.7
Dec. 12 04 44 .41 +41 46.1 . 156 6.691 -0.43 -0.4 16.7 160.3
Dec. 22 04 40.22 +41 39.5 182 6.690 -0.39 -1.0 16.7 155.6
Jan. 1 04 36.61 +41 27.5 836 6.690 -0.32 -1.4 16.7 148.0
Jan. 11 04 33.84 +41 11.5 916 6.690 -0.22 -1.8 16.8 139.1
Jan. 21 04 32.16 +40 52.9 018 6.691 -0.10 -1.9 16.8 129.8
Jan. 31 04 31.69 +40 33.3 140 6.693 +0.02 -2.0 16.8 120.4
Feb. 10 04 32.48 +40 13.9 277 6.69 +0.15 -1.9 16.9 111.0
Feb. 20 04 34.56 +39 55.7 424 6.698 +0.28 -1.7 17.0 101.8
Mar. 1 04 37.85 +39 39.5 9/8 6.701 +0.39 -1.5 17.0 92.9
Mar. 11 04 42.27 +39 25.5 134 6.705 +0.50 -1.3 17.1 84.1
Mar. 21 04 47.72 +39 13.9 888 6.710 +0.60 -1.0 17.1 75.6

3

Mar. 31 04 54.09 +39 04.5 .037 6.715 +0.68 -0.8

—
N
[=p]
~
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 311P/PANSTARRS

Epoch = 2023 June 25.0

T = 2024 Jan. 2.36587
Peri. = 144. 40781

Node = 279.20325 2000.0
Incl. = 4.96954

q = 1.9348991 AU

H=18.0, G=0.15

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

19 54.04 -19 28.9 3.254 2
20 14.38 -18 19.7 3.262 2
20 34.62 -17 01.0 3.260 2
20 54.70 -15 33.5 3.246 2
21 14.56 -13 57.9 3.221 2
21 34.20 -12 14.7 3.185 2
21 53.58 -10 25.1 3.140 2
22 12.71 -08 29.8 3.085 2
22 31.58 -06 29.6 3.021 2
22 50.20 -04 25.8 2.949 2
23 08.57 -02 19.0 2.869 2
23 26.72 +00 10.4 2.782 2
23 44.64 +01 59.2 2.689 2
00 02.33 +04 08.7 2.590 2
00 19.79 +06 17.2 2.487 2
00 36.99 +08 23.7 2.3719 2
00 53.90 +10 27.3 2.268 2
01 10.44 +12 27.1 2.154 2
01 26.51 +14 22.0 2.038 2
01 41.98 +16 11.3 1.921 2
01 56.66 +17 53.9 1.804 2
02 10.29 +19 28.9 1.688 2
02 22.56 +20 55.4 1.573 2
02 33.04 +22 12.0 1.461 2
02 41.27 +23 17.4 1.355 1
02 46.71 +24 09.7 1.255 1
02 48.83 +24 45.8 1.165 1
02 47.28 +25 02.4 1.088 1
02 42.05 +24 55.6 1.026 1
02 33.75 +24 22.7 0.985 1
02 23.75 +23 25.3 0.965 1
02 13.82 +22 10.3 0.970 1
02 05.78 +20 49.3 0.998 1
02 00.93 +19 34.9 1.047 1
01 59.84 +18 36.3 1.114 1
02 02.59 +17 58.3 1.195 1
02 08.84 +17 41.4 1.287 1
02 18.13 +17 43.4 1.387 1
02 30.04 +18 01.0 1.493 1
02 44.13 +18 30.2 1.602 1
03 00.05 +19 07.2 1.713 1
03 17.54 +19 48.4 1.824 1
03 36.32 +20 30.5 1.935 1
03 56.20 +21 10.5 2.044 1
04 17.01 +21 46.1 2.150 1
04 38.57 +22 15.1 2.254 1

1T
1T

S O D
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300 +2.
288 +2.
276 +2.
264 +2.
251 +1.

238 +1.
225 +1.
212 +1.
199 +1.
185 +1.

172 +1.
158 +1.
145 +1.
131 +1.
118 +1.

104 +1.
091 +1.
078 +1.
.066  +1.
.053  +1.

041 +1.
.030 +1.
019 +1.
.008 +0.
.998  +0.

989 +0.
.980 +0.
972 0.
.964 0.
.958 -0.

L9562 -1.
L9471 0.
.943 0.
.939 0.
L9371 +0.

1935 +0.
.935  +0.
L9355 +1.
0936 +1.
L9399 +1.

.942  +1.
.946  +1.
.950  +1.
.956  +2.
.962  +2.

.970  +2.

159375
886451 AU

0.1
2.1
0.30439747
3.2

4 years

motion
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+9.
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

q

ml =

R.A (
h

m
02 01.
02 03.
02 08.
02 14.
02 22.

—_

— — — — —

—“NNNN NN ——
—
»

11 45.

.50 +22 41.
.59 +23 21.
.96 +24 05.
.51 +24 51.
.13 +25 39.

.15 +26 26.
231 +27 11.
.14 +27 53.
.98 +28 31.
.98 +29 03.

.66 +29 29.
.96 +29 47.
.19 +29 56.
.06 +29 55.
.68 +29 44.

.54 +29 23.
.54 +28 51.
.56 +28 07.
.51 427 13.
.21 +26 09.

.16 +24 55
.88 +23 32.
.55 +22 02.
.10 +20 25.
.22 +18 43.

.03 +16 57.
.04 +15 09.
.09 +13 22.
.05 +11 36.
.13 +09 53.

.85 +08 16.
.17 +06 46.
.32 +05 25.
.95 +04 14.
.12 +03 15.

.38 +02 28.
.91 +01 53.
.66 +01 27
.40 +01 09.
.30 +00 55.

216P/LINEAR

= 2023 June
= 2024 Jan.
151. 72065
359. 79879

9.06334

ol

2000) Decl.

25 +21

11 +21 13.
24 +21 22.
66 +21 40.
80 +22 07.

OOo1I—=h ~N oW

N OIJIO N SOOI O1l— —= OO NWhAOJ DO ONO OoONN O OoO~JOo1—

69 +00 39.

2

D

R G G G G g

—_——

—_

5.0

1T

6.84534 TT

2000.0

2.1271572 AU
.0+ 5 logDelta) + 37.5 log(r)

elta

. 852
. 951
. 054
157
. 256

. 349
433
. 008
.972
. 624

. 663
. 690
. 104
. 106
. 695

. 673
. 639
. 095
. 541
AT

. 405
. 325
. 239
146
047

943
836
124
610
493

375
256
137
018
. 901

. 186
.675
.510
472
. 385

311
. 253
.215
. 200
.210

. 244

N NNNNN NNNNN DDNNNN NNNNRN DDNNNN NNNNRN NDNNNDN NNWWW WWwwWwww

r

. 324
. 281
231
193
.149

.105
. 061
017
.974
.930

. 886
. 843
. 800
151
. 115

.674
. 632
. 992
. 953
.514

ATT
. 441
. 406
312
. 340

310
. 281
. 255
. 231
. 209

. 189
172
. 158
. 146
137

131
. 128
127
130
.136

. 144
. 155
. 169
. 186
. 205

221

S O D

0. 4485232
3.8572016 AU
0.13010547
7.58 years

Daily motion

m

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

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

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

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

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

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

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

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

-0.
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 144P/Kushida

Epoch = 2023 June 25.0
25.62288 TT

T

Peri.

Node

Incl.

a

ml =

= 2024 Jan.
= 216. 33910
= 242.93318
= 3.93067

2000.0

1. 3984635 AU

~

R. A. (2000) Decl.

.60 -10
.90 -09 58
.18 =09
.12 -08
.86 -07

.93 -05
.26 -04
.82 -03
.57 =02
.47 +00

.50 +00
.64 +02
.88 +03
.20 +05
.59 +06

.01 +08
.47 +09
91 +11
.29 +12
.56 +13

.63 +15
.31 +16
.64 +17
.22 +18
02 36.

02 46.
.18 +20
.26 +21
17 +21
.26 +21

.16 +20
.46 +19
.89 +18
.08 +16
.80 +15

.31 +14
2] +14
.32 +14
.03 +14
.61 +15

.15 +16
.80 +16
.61 +17
T +11
.66 +17

13 +17

84 +19
17 +20

46.

04.
05.
01.
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4
4
4
4
4
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elta

. 425
. 455
. 466
. 459
. 433

387
324
242
144
029

900
. 158
. 605
441
268

089
904
116
926
335

146
. 960
179
. 604
437

. 280
135
003
887
1817

106
645
603
979
571

976
992
616
648
689

1317
196
864
944
. 035

137

_—— == N NNNNN NNN NN NNN WL wWwWwwWwww WWWwWww

—_— ek —_— )

—_— ) —d

—_

1T

r

. 699
. 641
. 582
. 522
. 462

. 400
. 338
275
211
. 146

. 080
.014
947
. 8179
. 810

. 140
.670
. 600
. 529
. 457

. 385
313
. 240
. 168
. 097

. 025
. 955
. 886
. 819
. 154

. 692
. 634
. 580
. 532
. 490

. 454
4271
. 409
. 399
. 400

.410
. 429
. 457
. 492
.535

. 584

S O D

0.6350338
3.8317617 AU
0.13140332
7.50 years

.5+ 5 log(Delta) + 20.0 log(r (t-50))

Daily motion

m

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

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

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

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

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

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

-0.
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+4.
+5.
+5.
+6.
+6.
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+8.
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+4.
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Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

a

207P/NEAT

= 2023 June 25.0 1T
= 2024 Jan. 31.80843 TT
= 213. 00540

=198.16013  2000.0

= 10.20165

0.9378534 AU

S O D

ml = 15.5 + 5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.

21 46.
21 56.
22 06.

.47 -08°
49 -07

04 -07
02 -06
35 -05

.96 -04
.17 -03
.13 02
.19 -01
.89 +00

.99 +00
.05 +01
.02 +02
.86 +04
.50 +05

.88 +06
.93 +07
.52 +08
.55 +09
.84 +10

17 +11
27 +11
.82 +12

38 +12
50 +11

11 +11
.65 +09
.32 +07
.31 +05
.01 +01

.47 -01
.16 =04
.60 -07
.86 -10
.16 -11

.27 -13
13 -13
.30 -14
.35 -15
.91 -16

.18 -16
.32 -16
.99 -14
.95 -08
.91 =02

.81 +01
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elta

815
839
843
826
1817

128
648
948
429
292

139
971
. 190
998
396

186
972
153
934
315

100
. 890
. 689
. 498
. 321

. 160
020
902
809
140

694
665
646
629
610

984
947
499
442
379

315
258
223
228
278

. 364

4.
4.
. 945
. 879
. 813

. 145
.675
. 605
. 533
. 461

. 386
311
. 234
. 156
. 076

.995
912
. 828
143
. 656

. 567
. 476
. 384
. 291
195

. 099
. 001
. 901
. 801
. 699

. 598
497
397
. 300
. 208

123
. 049
. 991
. 953
. 938

. 949
. 983
. 039 +10.
. 110 +10.
.193

284 +4. 81
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r

073
010

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

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

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

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

+0.

+0.
+0.

+5.
+8.

+7.
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ly

87
93
98

.02
.05

0. 7583824
3.8815608 AU
0.12888266
7. 65 years
motion ml Elong
+2.9 37.0
+3.5 29.3
+4.1 21.7
+4.6 14. 6
+5.1 8.3
+5.5 5.8
+5.9 10. 2
+6. 2 16.5
+6.5 23.2
+6.7 29.9
+6. 8 36.6
+6.9 43.3
+7.0 49.9
+7.0 56.6
+6.9 63.3
+6.7 . 70.0
+6.4 . 76. 8
+6. 1 . 83.7
+5.5 21.9 90.8
+4.9 21.6 98.0
+4.0 21.2 105.6
+2.9 20.8 113.5
+1.3 20.4 121.9
-0.6 20.0 130.8
-3.2 19.5 140.5
-6.4 19.0 151.1
-10.2 18.6 162.7
-14.4 18.1 175.0
-18.1 17.6 170.5
-20.3 17.1 156.3
-20.4 16.7 142.1
-18.5 16.4 128.4
-15.3 16.0 116.0
-11.9 15.6 105.0
-8.8 15.2 95.5
-6.5 14.8 87.6
-5.1 14.4 81.2
-4.5 14.0 76.2
-4.6 13.5 72.9
-4.7 13.1 71.7
-2.8 12.8 73.8
+5.5 12.5 81.3
+25.7 12.4 96.2
+40.1 12.7 115.3
+31.2 13.5 129.7
+17.8 14.4 135.5
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Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 194P/LINEAR

Epoch = 2023 June
T = 2024 Feb.
Peri. = 128.51295
Node = 349.54811
Incl. = 11.80876
q =

2

5.0

1T

4.12352 1T

2000.0

1.7996043 AU

S O D

0.
4.
0.
8.

ml =12.5 + 5 log(Delta) + 15.0 log(r (t-90))

RhA.(ZOOO) Decl.

m o
23 18.40 -01 28.
23 26.03 +00 31.
23 34.65 +00 32.
23 44.13 +01 42.
23 54, 36 +02 58.

00 05.27 +04 19.
00 16.78 +05 44.
00 28.83 +07 12.
00 41.39 +08 44.
00 54.41 +10 19.

01 07.88 +11 56.
01 21.78 +13 34.
01 36.10 +15 13
01 50.86 +16 53.
02 06.05 +18 33.

02 21.66 +20 13.
02 37.73 +21 52.
02 54.25 +23 29.
03 11.22 +25 05.
03 28.64 +26 39.

03 46.49 +28 10.
04 04.75 +29 38.
04 23.37 +31 03.
04 42.27 +32 24.
05 01.35 +33 42.

05 20.48 +34 58.
05 39.44 +36 10.
05 57.99 +37 20.
06 15.81 +38 29.
06 32.45 +39 38.

06 47.41 +40 48.
07 00.07 +41 58.
07 09.70 +43 09.
07 15.67 +44 15.
07 17.46 +45 12.

07 15.12 +45 48.
07 09.63 +45 52.
07 02.81 +45 16
06 57.03 +44 00.
06 54.29 +42 08.

06 55.60 +39 54.
07 01.16 +37 28.
07 10.47 +34 57.
07 22.80 +32 26.
07 37.43 +29 58.

07 53.68 +27 32.
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elta

947
. 030
. 099
. 154
. 194

— =N

196

. 039
. 886
. 138
597
. 464

. 340
221
127
. 041
9N

918
885
871
871
901

. 943
. 002
.073
. 158
. 253

. 357

—_—_= N NN NN NNPN NN NNN NN NNN WL WWWww WwWwwww

—_— ek

—_— ) —d

—_

r

. 640
. 586
.533
479
. 424

. 369
. 314
. 258
. 201
. 145

. 088
. 031
973
.916
. 858

. 800
. 142
. 685
. 627
.570

.513
. 457
. 401
341
. 293

. 241
.190
. 141
. 094
. 050

. 008
. 969
933
. 901
813

. 849
. 829
. 814
. 805
. 800

. 800
. 806
817
. 832
. 853

871

Daily motion

m

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

+1.

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

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

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

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

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

+1.
+1.

+0.
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.56

+5. 4
+6.
+6.
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+7.

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

+9.
+9.
+10.
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Come

Epoc
T

t
h

Peri.

Node

Incl.

a

219P/LINEAR

= 2023 June
2024 Feb.
107. 59736
230. 95298

11. 53983

R. A. (2000) Decl.

D

=
oW
NS OO -~

— — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
QOO OOoo ©0 00 0O OO0 ! N ~J~J00 0o 0o OO0 00 CO OO CO OO 0000 I~ ~N o
o —_
(=] (&3]

N——

m

.68 -20 24.
.14 =20 33.
.54 -20 36.
.93 =20 31.
28.

.93 =20 03.
.18 =19 38
.38 -19 08.
.29 -18 32.
.11 =17 51.

.40 -17 05.
.13 -16 16.
.10 =15 24.
.00 -14 32.
.01 =13 39.

.92 -12 49.
17 =12 04.
.42 -11 26.
.57 =10 56.
.50 -10 37.

.03 -10 29.
.14 -10 30.
.96 -10 40.
.81 =10 57.
.22 -11 17

.03 -11 38.
.04 -11 59.
.01 =12 16
.10 =12 29.
.91 =12 35.

.41 =12 33.
.01 =12 22.
.52 =12 01.
.16 =11 30.
.58 -10 48.

.84 -09 55.
.39 -08 52.
.14 =07 40.
.99 -06 18.
.86 -04 49.

.69 -03 12.
.45 -01 30.
.07 +00 16.
.56 +02 05.
.89 +03 57.

.05 +05 49.

o

00 00 — ~JOO

18 =20 20.

— =00 ON CIoOO OO NACIO—

— O wWNIN NN —O

—Jwooo»

w ArONPRRD

25.0

1T

13.73638 TT

2000.0

2.3550197 AU
ml = 10.7 + 5 log(Delta) + 10.0 log(r (t+90))

Delta

111
. 986
. 848
. 100
. 542

. 3178
. 208
. 036
. 863
. 693

. 528
371
. 225
. 094
. 982

. 891
. 824
. 184
. 169
. 180

. 814
. 867
. 936
.018
.108

. 203
. 302
. 401
. 499
. 596

. 689
T
. 861
939
011

.076
135
. 186
. 231
. 268

. 298
. 320
. 335
. 342
. 342

. 334

—NONOINONO NNWWW WWWW-h

—_

w WWWwww wWWwWwWwww WNONOINON NNN NN NN———

No NNPNDNN NNN NN NNPNPNN NNN NN NNPNPNN NNN NN NNPNN L wWWwWwWwww WWWwWww

r

. 354
. 320
. 286
. 252
. 218

. 184
. 150
116
. 082
. 048

.014
. 980
947
914
. 881

. 849
817
. 186
. 155
. 125

. 695
. 666
. 638
611
. 585

. 560
. 536
. 513
. 492
471

. 453
. 435
. 420
. 405
. 393

. 382
313
. 366
. 360
. 357

. 355
. 355
. 358
. 362
. 367

315

S O D

0. 3540476
3.6458100 AU
0.14158363
6.96 years

Daily motion

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

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

+0.
+0.
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Daily

m
-0. 80
-0.72
-0. 60
-0. 44
-0.27

-0.08
+0.10
+0. 28
+0. 45
+0. 61

+0. 75
+0. 88
+1.00
+1.12
+1.22

+1. 32
+1. 42
+1.51
+1. 60
+1.68

+1.7]
+1. 86
+1.95
+2.04
+2.14

+2.25
+2. 3]
+2. 49
+2. 63
+2.18

+2.94
+3. 11
+3. 2]
+3. 42
+3. 53

+3. 61
+3. 63
+3. 99
+3. 50
+3. 317

+3. 21
+3.03
+2.84
+2.63
+2.40

Comet C/2021 S3 (PANSTARRS)
Epoch = 2023 June 25.0 1T
T = 2024 Feb. 14.71862 TT
Peri. = 6.86673

Node = 215.62177 2000.0
Incl. = 58.53331

q = 1.3200313 AU

e = 1.0001335

ml = 4.8 +5 log(Delta) + 10.0 log(r)
RhA.(2000) Decl. Delta r

m o s

05 38.56 -38 35.0 4.527 5.029
05 30.88 -38 21.0 4.478 4.936
05 24.18 =37 47.2 4.442 4.842
05 18.87 -36 56.4 4.417 4.747
05 15.22 -35 52.2 4.401 4.652
05 13.38 -34 38.2 4.390 4.556
05 13.41 -33 18.3 4.381 4.460
05 15.25 -31 55.8 4.373 4.363
05 18.83 -30 33.7 4.363 4.265
05 24.04 -29 14.5 4.348 4.167
05 30.74 -28 00.3 4.327 4.068
05 38.84 -26 52.6 4.300 3.969
05 48.22 -25 53.0 4.264 3.869
05 58.78 -25 02.5 4.220 3.768
06 10.44 -24 21.9 4.167 3.667
06 23.12 -23 52.0 4.105 3.565
06 36.78 -23 33.4 4.035 3.462
06 51.37 -23 26.6 3.957 3.359
07 06.84 -23 31.8 3.871 3.255
07 23.20 -23 49.3 3.778 3.151
07 40.42 -24 19.1 3.680 3.046
07 58.50 -25 01.1 3.577 2.941
08 17.48 -25 54.8 3.470 2.836
08 37.38 -26 59.7 3.359 2.730
08 58.23 -28 14.6 3.247 2.624
09 20.13 -29 38.1 3.134 2.518
09 43.15 -31 08.4 3.020 2.413
10 07.37 -32 43.0 2.906 2.308
10 32.93 -34 18.8 2.792 2.203
10 59.93 -35 52.2 2.679 2.100
11 28.48 -37 18.3 2.565 1.999
11 58.67 -38 32.2 2.452 1.900
12 30.49 -39 27.7 2.339 1.804
13 03.87 -39 57.8 2.225 1.713
13 38.60 -39 55.3 2.110 1.627
14 14.30 -39 12.3 1.994 1.548
14 50.50 -37 40.5 1.878 1.477
15 26.65 -35 12.1 1.763 1.418
16 02.19 -31 39.3 1.652 1.371
16 36.65 —-26 55.8 1.547 1.338
17 09.70 -20 58.1 1.454 1.322
17 41.04 -13 48.2 1.378 1.322
18 10.52 —05 37.2 1.326 1.340
18 37.98 +03 13.8 1.300 1.373
19 03.23 +12 15.7 1.303 1.421
19 26.10 +20 59.0 1.333 1. 481

+2.15
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Comet A/2022 T1

Epoch = 2023 June 25.0 1T
T = 2024 Feb. 17.55484 TT
Peri. = 324. 34384

Node = 236.91296 2000.0

Incl. = 22.54215

a = 3.4439657 AU

e = 0.9994762

H=11.5, G=0.15

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

2023/24 h m o m , o
Jan. 6 08 53.82 -09 48.7 4.231 5.007 -0.35 -2.7 18.7 138.1
Jan. 16 08 49.98 -10 10.7 4.105 4.946 -0.43 -1.5 18.5 145.3
Jan. 26 08 45.47 -10 20.4 4.005 4.886 -0.47 -0.3 18.4 150.5
Feb. 5 08 40.66 -10 17.4 3.931 4.827 -0.48 +1.0 18.3 152.4
Feb. 15 08 35.94 -10 02.2 3.885 4.768 -0.45 +2.1 18.3 150.3
Feb. 25 08 31.72 -09 36.3 3.865 4.709 -0.38 +3.1 18.3 144.9
Mar. 7 08 28.38 -09 02.1 3.870 4.651 -0.27 +3.8 18.4 137.7
Mar. 17 08 26.19 -08 22.5 3.897 4.594 -0.15 +4.2 18.4 129.5
Mar. 27 08 25.37 -07 40.3 3.942 4.538 0.00 +4.2 18.4 121.1
Apr. 6 08 26.03 -06 58.5 4.001 4.482 +0.15 +4.1 18.5 112.6
Apr. 16 08 28.18 -06 19.5 4.071 4.427 +0.30 +3.7 18.5 104.3
Apr. 26 08 31.80 -05 45.3 4.149 4.373 +0.44 +3.1 18.6 96.2
May 6 08 36.79 -05 17.5 4.229 4.320 +0.57 +2.4 18.6 88.4
May 16 08 43.05 -04 56.9 4.311 4.268 +0.69 +1.6 18.6 80.8
May 26 08 50.47 -04 44.4 4.389 4.217 +0.80 +0.8 18.6 73.6
June 5 08 58.92 -04 40.4 4.464 4.167 +0.90 -0.1 18.6 66.6
June 15 09 08.27 -04 45.0 4.532 4.118 +0.98 -0.9 18.6 59.9
June 25 09 18.42 -04 58.2 4.592 4.070 +1.06 -1.8 18.6 53.4
July 5 09 29.27 -0519.9 4.643 4.023 +1.12 -2.6 18.5 47.2
July 15 09 40.71 -05 49.7 4.685 3.978 +1.17 -3.4 18.5 41.3
July 25 09 52.68 -06 27.4 4.715 3.934 +1.22 -4.2 18.4 35.6
Aug. 4 10 05.08 -07 12.4 4.734 3.891 +1.26 -4.9 18.4 30.3
Aug. 14 10 17.86 -08 04.3 4.741 3.850 +1.30 -5.5 18.3 25.3
Aug. 24 10 30.96 -09 02.5 4.737 3.811 +1.32 -6.1 18.2 21.1
Sept. 3 10 44.32 -10 06.4 4.720 3.773 +1.35 -6.7 18.2 18.0
Sept.13 10 57.89 -11 15.2 4.691 3.737 +1.37 -7.1 18.1 16.5
Sept.23 11 11.64 -12 28.3 4.650 3.702 +1.38 -7.5 18.1 17.1
Oct. 3 11 25.50 -13 44.9 4.597 3.670 +1.39 -7.8 18.1 19.7
Oct. 13 11 39.44 -15 04.1 4.533 3.639 +1.40 -8.0 18.1 23.5
Oct. 23 11 53.40 -16 25.1 4.457 3.611 +1.40 -8.2 18.1 28.3
Nov. 2 12 07.32 -17 46.9 4.370 3.584 +1.39 -8.2 18.1 33.5
Nov. 12 12 21.16 -19 08.6 4.273 3.560 +1.38 -8.1 18.1 39.1
Nov. 22 12 34.81 -20 29.2 4.166 3.538 +1.35 -8.0 18.0 45.0
Dec. 2 12 48.20 -21 47.6 4.051 3.518 +1.32 -7.7 18.0 51.2
Dec. 12 13 01.22 -23 02.9 3.928 3.500 +1.28 -7.3 18.0 57.6
Dec. 22 13 13.74 -24 13.8 3.798 3.485 +1.22 -6.8 17.9 64.2
Jan. 1 13 25.62 -25 19.4 3.664 3.472 +1.15 -6.2 17.9 71.1
Jan. 11 13 36.68 -26 18.4 3.526 3.462 +1.05 -5.5 17.8 78.2
Jan. 21 13 46.73 -27 09.7 3.386 3.453 +0.94 -4.6 17.7 85.7
Jan. 31 13 55.58 -27 51.9 3.246 3.448 +0.81 -3.7 17.6 93.4
Feb. 10 14 03.02 -28 23.6 3.110 3.445 +0.66 -2.5 17.5 101.5
Feb. 20 14 08.86 -28 43.3 2.980 3.444 +0.49 -1.3 17.4 109.9
Mar. 1 14 12.96 -28 49.6 2.858 3.446 +0.31 +0.2 17.3 118.7
Mar. 11 14 15.25 -28 40.7 2.750 3.450 +0.13 +1.8 17.2 127.9
Mar. 21 14 15.76 -28 15.6 2.657 3.457 -0.04 +3.4 17.0 137.4
Mar. 31 14 14.71 -27 33.8 2.584 3.466 -0.18 +5.1 16.9 147.2

- 120 -



Comet 125P/Spacewatch

Epoch = 2023 June 25.0 1T
T 2024 Mar. 7.32105 TT

Peri. = 87.15901 e = 0.5120882
Node = 153.15237 2000.0 a = 3.1285866 AU
Incl. = 9.98560 n= 0.17810734

q = 1.5264743 AU P= 553 years

ml =12.5 + 5 log(Delta) + 15.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong

2023/24 h m o m , o

Jan. 6 07 19.18 +12 19.1 2.555 3.526 -0.90 +2.5 169. 2
Jan. 16 07 10.01 +12 47.4 2.516 3.483 -0.92 +3.2 167.6
Jan. 26 07 01.05 +13 21.1 2.507 3.439 -0.85 +3.6 157.7
Feb. 5 06 53.11 +13 58.2 2.529 3.394 -0.71 +3.8 146. 4
Feb. 15 06 46.83 +14 36.7 2.575 3.348 -0.52 +3.9 135. 1
Feb. 25 06 42.65 +15 14.9 2.642 3.302 -0.29 +3.7 124.2
Mar. 7 06 40.79 +15 51.4 2,724 3.254 -0.05 +3.5 113.9
Mar. 17 06 41.30 +16 25.1 2.816 3.206 +0.18 +3.2 104. 1
Mar. 27 06 44.08 +16 55.2 2.913 3.157 +0.40 +2.8 94.8
Apr. 6 06 48.98 +17 20.9 3.010 3.107 +0.60 +2.3 86. 1
Apr. 16 06 55.78 +17 41.4 3.105 3.057 +0.78 +1.8 : 11.9
Apr. 26 07 04.29 +17 56.3 3.194 3.006 +0.94 +1.1 : 10.2
May 6 07 14.31 +18 04.8 3.274 2.954 +1.08 +0.5 : 62. 8
May 16 07 25.64 +18 06.7 3.345 2.901 +1.20 -0.2 . 99.9
May 26 07 38.14 +18 01.3 3.404 2.847 +1.31 -0.9 22.0 49.2
June 5 07 51.65 +17 48.5 3.451 2.793 +1.40 -1.7 21.9 42.8
June 15 08 06.04 +17 27.8 3.485 2.738 +1.48 -2.5 21.8 36.]
June 25 08 21.23 +16 59.0 3.505 2.683 +1.56 -3.3 21.7 30.8
July 5 08 37.10 +16 22.0 3.512 2.62]7 +1.62 -4.2 21.5 25.1
July 15 08 53.59 +15 36.7 3.505 2.570 +1.68 -5.0 21.4 19.6
July 25 09 10.66 +14 43.1 3.485 2.513 +1.74 -5.8 21.2 14.2
Aug. 4 09 28.24 +13 41.3 3.452 2.45 +1.79 -6.6 21.0 9.0
Aug. 14 09 46.32 +12 31.4 3.407 2.398 +1.84 -7.4 20.9 4.0
Aug. 24 10 04.88 +11 13.6 3.351 2.340 +1.88 -8.2 20.7 1.1
Sept. 3 10 23.93 +09 48.4 3.283 2.282 +1.93 -8.9 20.5 5.8
Sept. 13 10 43.48 +08 16.1 3.206 2.224 +1.98 -9.6 20.2 10.4
Sept.23 11 03.57 +06 37.2 3.120 2.166 +2.04 -10.2 20.0 15.0
Oct. 3 11 24.22 +04 52.6 3.027 2.109 +2.10 -10.8 19.8 19.4
Oct. 13 11 45.51 +03 03.0 2.927 2.052 +2.17 -11.2 19.5 23.6
Oct. 23 12 07.50 +01 09.4 2.822 1.997 +2.24 -11.5 19.3 27.8
Nov. 2 12 30.27 +00 46.7 2.714 1.942 +2.32 -11.7 19.0 31.8
Nov. 12 12 53.91 -02 44.0 2.603 1.889 +2.41 -11.7 18.7 35.6
Nov. 22 13 18.50 -04 40.4 2.492 1.838 +2.51 -11.5 18.4 39.3
Dec. 2 13 44.11 -06 34.0 2.381 1.789 +2.62 -11.1 18.2 42.8
Dec. 12 14 10.82 -08 22.1 2.273 1.742 +2.73 -10.4 17.9 46.1
Dec. 22 14 38.65-10 01.8 2.168 1.699 +2.84 -9.4 17.6 49.3
Jan. 1 1507.58 -11 30.2 2.068 1.660 +2.95 -8.1 17.4 52.2
Jan. 11 1537.54 -12 44.2 1.974 1.624 +3.05 -6.5 17.1 55.0
Jan. 21 16 08.35 -13 40.6 1.886 1.594 +3.12 -4.6 16.9 57.7
Jan. 31 16 39.77 -1417.2 1.805 1.568 +3.16 -2.5 16.7 60.2
Feb. 10 17 11.47 -14 32.3 1.732 1.549 +3.17 -0.3 16.5 62.6
Feb. 20 17 43.06 -14 25.5 1.665 1.535 +3.14 +1.9 16.4 65.0
Mar. 1 18 14.12 -13 57.6 1.604 1.528 +3.06 +3.9 16.3 67.4
Mar. 11 18 44.25 -13 10.8 1.549 1.527 +2.95 +5.6 16.2 /0.0
Mar. 21 19 13.06 -12 08.2 1.498 1.533 +2.80 +7.0 16.2 72.7
Mar. 31 19 40.24 -10 54.0 1.451 1.545 +2.62 +7.9 16.1 75.7
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet
Epoch
T

Peri.
Node
Incl.

q
ml =
R.A. (
h m
00 05.

00 11.
00 18.

227P/Catal ina-LINEAR
= 2023 June 25.0

= 2024 Mar.  8.13571
= 105. 51266

= 36.81172 2000.0
= 7.50920

1.6239914 AU
16.0 + 5 log(Delta) +

2000) Decl. Delta

69 -02 15.7 3.753 3
74 -01 20.7 3.854 3
98 +00 19.3 3.946 3
.25 +00 47.8 4.025 3
.43 +01 59.5 4.090 3
.43 +03 15.2 4.140 3
.15 +04 34.0 4.174 3
.51 +05 55.3 4.190 3
.46 +07 18.4 4.190 3
.94 +08 42.5 4.172 3
.93 +10 07.2 4.137 3
.39 +11 31.7 4.086 3
.30 +12 55.6 4.019 3
.64 +14 18.2 3.937 2
.41 +15°39.1  3.840 2
.b8 +16 57.7 3.731 2
.15 +18 13.6 3.610 2
11 +19 26.3  3.478 2
.42 +20 35.3 3.336 2
.08 +21 40.4 3.187 2
.04 +22 41.2 3.030 2
.27 +23 37.5 2.868 2
71 424 29.3  2.701 2
.29 +25 16.6 2.532 2
.91 +25 59.7 2.362 2
47 +26 391 2.192 2
.82 +27 15.8 2.023 2
.79 +27 50.8 1.858 2
17 +28 26.0  1.697 2
.67 +29 03.3 1.543 2
.99 +29 45.3 1.397 2
.70 +30 34.8 1.260 1
.31 +31 34.5 1.135 1
.31 +32 46.2 1.024 1
11 +34 09.5  0.928 1
.32 +35 40.5 0.850 1
.04 +37 09.9 0.790 1
.01 +38 25.0 0.751 1
.97 +39 12.2 0.731 1
.25 +39 23.0 0.730 1
.86 +38 56.8 0.746 1
11 +37 58.1  0.776 1
.21 +36 33.3 0.818 1
.60 +34 47.9 0.870 1
.48 +32 45.6 0.932 1
.86 +30 29.1 1.002 1

1T
1T

r

. 631
. 585
.538
. 490
. 441

. 392
. 342
. 291
. 240
. 188

. 136
. 082
. 028
.974
919

. 863
. 807
. 151
. 694
. 637

. 980
. 522
. 464
. 407
. 349

. 292
. 236
.180
124
.070

.018
967
.918
. 871
. 8271

. 186
. 149
. 116
. 688
. 664

. 646
. 633
. 625
. 624
. 629

. 639

S O D

0.5277952
3.4391675 AU
0. 15453401
6. 38 years

5.0 log(r (t+260))

Daily motion

m

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

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

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

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

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

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

+1.
+1.
+0.
+0.
+0.
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+5.
+5.
+6.
+7.
+7.

+7.
+8.
+8.
+8.
+8.

+8.
+8.
+8.
+8.
+8.

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

+5.
+5.
+4.
+4.
+4.

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

+4.
+5.
+6.
+7.
+8.

+9.
+8.
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Comet C/2022 L2 (ATLAS)

1T

12.30126 TT
2000.0

24110
31411
6923487 AU
0014382
5.6 + 5 log(Delta) + 10.0 log(r)

2024 Mar.

Epoch = 2023 June 25.0

T

ml =

Daily motion mil

r
995 +0

43
41
37
32
25

922 +0
848 +0
1714 +0
101

123 4
619 4
492 4
343 4
176 4

Y —p—

—y—y—y——

— —— ——

15

03
12
30

994 +0

627 +0
481
409
337

990 4
191 4
981 4
365 4
147 4

N —p—

—————

—————

———y——

265
193
122
052
982

932 4
128 4
940 4
3714 4
239 3

3
3
3
3
3

—————

913
845
171
111
645

075 3
066 3
114 3

138 3
051

—————

Y p—p——p—

Y p—p——

980
917
455
394
334

394 3
908 3
619 3

190 3
286 3

3
3
3
3
3

—————

T p—y—p—p—

271
221
167
115
065

123 3
814 3
887 3
940 3
969 3

3
3
3
3
3

OLOSHOM

—————

Y p—p——p—

Y p—p— —

30
33
34
32
28

OO OO
TFTFFF
COM—ANO©
ML
OSSO0
S~
~N<troo—O
SHSH>O O~

—————

Y p—y—p—p—

194 +0

823 +0
168
145
121

810 2

965 2
404 2
221

022 2

—————

—— y— y——

Y p—p— y—

112
102
695
692
694

888 2
1.820 2.699

994 2
381

183 2
014 2

2
2
2
2
1

I — OO MO

P——y—y—y—

144.9

11.2

-2.0

-4.76

12 57.76 -38 57.17

31

Mar.

- 123 -



Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet 150P/LONEOS

Epoch = 2023 June 25.0
T = 2024 Mar. 12.40609
Peri. = 246. 07521

Node = 272.06284 2000.0
Incl. = 18.54403
q = 1.7459743 AU

H=14.5, G=0.15
RhA.(ZOOO) Decl. Delta
m o
00 59.49 +23 58. . 509
01 04.22 +23 217. . 609
01 10.51 +23 08. . 709
804

01 18.19 +23 00.
01 27.11 +23 03. 892
970

01 37.14 +23 15.

01 48.17 +23 33. 036

02 00.08 +23 58. 088

02 12.81 +24 28. 126

02 26.29 +25 01. 148
155

02 40.45 +25 36.

02 55.26 +26 11. 145

03 10.67 +26 46. 120

03 26.64 +27 19. 079

03 43.15 +27 50. 022
951

04 00.14 +28 16.

04 17.58 +28 38. . 867

04 35.43 +28 53. . 169

04 53.63 +29 02. . 659

05 12.11 +29 03. . 538
406

05 30.81 +28 55.

05 49.64 +28 38. 266

06 08.52 +28 10. 118

06 27.34 +27 31. 964

06 45.98 +26 41. 804
641

07 04.34 +25 39.
07 22.28 +24 24. 475
07 39.65 +22 56. . 308

SRR PNOWE WRWWWE ARRRR ARRRO WWWOWW

w OH—= O WOl [or > Ne Yool Ib] O~JO1O» HDOOOHID® OO NN N OO O ~IN AhOCITOCOCO CTORwWwW

07 56.29 +21 14. 141
08 12.02 +19 18. L9717
08 26.62 +17 07. 1.816
08 39.86 +14 41. 1. 661
08 51.42 +11 58. 1.514
09 00.98 +08 59. 1.375
09 08.14 +05 44. 1.249
09 12.50 +02 16. 1.136 1
09 13.73 -01 21. 1.039 1
09 11.65 -05 01. 0.961 1
09 06.49 -08 30. 0.903 1
08 59.06 -11 33. 0.866 1
08 50.75 -13 57. 0.849 1
08 43.35 -15 34. 0.851 1
08 38.54 -16 25. 0.871 1
08 37.41 -16 40. 0.905 1
08 40.49 -16 28. 0.950 1
08 47.68 -16 03. 1.006 1

1T
1T

S O D

. 169 +0.
119 +0.
.669  +0.
.619  +0.
.67 +0.

.16 +1.
463 +1.
410 +1.
L30T +1.
303 +1.

248  +1.
194 +1.
138 +1.
L0822 +1.
026 +1.

.970  +1.
913 +1.
.856  +1.
199 +1.
141 +1.

.684  +1.
.626  +1.
.569  +1.
012 +1.

455 +1.
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2399 +1.
L3444 +1.
289 +1.
.235  +1.
183 +1.

132 +1.
.083  +1.
.036 +1.
991 +0.
.949  +0.

.910  +0.
.874 0.
.842 0.
.814 0.
191 0.

L1712 0.
. 158 0.
. 149 0.
. 146 +0.
. 148 +0.

155 +0.

0. 5489751

3.8711262 AU

0. 12940411

7.62 years

motion V
-3.7 20.9
-2.4 21.0
-1.2 21.0
-0.2 21.0
+0.8 21.0
+1.6 21.0
+2.3 21.0
+2.8 20.9
+3.2 20.8
+3.4 20.8
+3.5 20.7
+3.5 20.5
+3.4 20.4
+3.2 20.3
+2.8 20.2
+2.4 20.2
+1.8 20.2
+1.2 20.2
+0.4 20.2
-0.4 20.1
-1.3 20.1
-2.3 20.0
-3.3 19.9
-4.5 19.8
-5.7 19.7
-6.9 19.6
-8.2 19.4
-9.6 19.3
-11.0 19.1
-12.4 18.9
-13.9 18.7
-15.5 18.4
-17.1 18.2
-18.8 17.9
-20.3 17.6
-21.5 17.3
-22.1 17.0
-21.6 16.7
-19.7 16.5
-16.4 16.3
-11.8 16.3
-7.1 16.3
-2.9 16.5
+0.2 16.6
1 16.8
7.0

+
N
=}

150.

149.
145.
139.
133.
127.

122.
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Comet C/2021 Q6 (PANSTARRS)

Epoch = 2023 June 25.0 1T
T 2024 Mar. 24.09685 TT

Peri. = 140.96983

Node = 133.53730 2000.0

Incl. = 161. 84681

a = 8.7084021 AU

e = 0.9999561

ml =-9.5+5 log(Delta) + 25.0 log(r)

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

2023/24 h m o m :

Jan. 6 00 04.37 +17 52.3 9.140 9.081 -0.0/ -3.0
Jan. 16 00 04.00 +17 25.0 9.296 9.065 0.00 -2.4
Jan. 26 00 04.29 +17 03.7 9.445 9.049 +0.06 -1.8
Feb. 5 00 05.15 +16 48.3 9.579 9.033 +0.11 -1.2
Feb. 15 00 06.48 +16 38.3 9.696 9.018 +0.15 -0.7
Feb. 25 00 08.17 +16 33.3 9.791 9.003 +0.19 -0.3
Mar. 7 00 10.14 +16 32.6 9.862 8.989 +0.21 +0.1
Mar. 17 00 12.27 +16 35.6 9.906 8.975 +0.22 +0.5
Mar. 27 00 14.48 +16 41.7 9.923 8.961 +0.22 +0.8
Apr. 6 00 16.67 +16 50.3 9.912 8.947 +0.21 +1.0
Apr. 16 00 18.75 +17 00.7 9.872 8.934 +0.20 +1.1
Apr. 26 00 20.63 +17 12.3 9.806 8.921 +0.17 +1.2
May 6 00 22.22 +17 24.3 9.713 8.909 +0.14 +1.2
May 16 00 23.42 +17 36.2 9.597 8.897 +0.10 +1.2
May 26 00 24.16 +17 47.3 9.461 8.885 +0.04 +1.0
June 5 00 24.35 +17 56.7 9.306 8.874 -0.01 +0.8
June 15 00 23.90 +18 03.8 9.138 8.863 -0.08 +0.6
June 25 00 22.75 +18 07.8 8.960 8.852 -0.16 +0.2
July 5 00 20.83 +18 07.7 8.7/8 8.842 -0.24 -0.3
July 15 00 18.11 +18 02.9 8.596 8.832 -0.32 -0.8
July 25 00 14.55 +17 52.5 8.420 8.823 -0.40 -1.4
Aug. 4 00 10.18 +17 35.8 8.257 8.814 -0.48 -2.0
Aug. 14 00 05.05 +17 12.3 8.111 8.805 -0.55 -2.7
Aug. 24 23 59.26 +16 41.6 7.988 8.796 -0.61 -3.5
Sept. 3 23 52.95 +16 03.9 7.893 8.788 -0.65 -4.1
Sept. 13 23 46.30 +15 19.8 7.830 8.781 -0.67 -4.7
Sept.23 23 39.54 +14 30.1 7.802 8.774 -0.67/ -5.2
Oct. 3 23 32.88 +13 36.3 7.810 8.767 -0.65 -5.5
Oct. 13 23 26.54 +12 40.1 7.853 8.760 -0.61 -5.7
Oct. 23 23 20.73 +11 43.3 7.930 8.754 -0.55 -5.6
Nov. 2 23 15.59 +10 47.8 8.037 8.748 -0.4] -5.4
Nov. 12 23 11.25 +09 55.3 8.169 8.743 -0.39 -5.0
Nov. 22 23 07.76 +09 07.0 8.322 8.738 -0.30 -4.6
Dec. 2 23 0514 +08 23.9 8.488 8.733 -0.21 -4.0
Dec. 12 23 03.38 +07 46.6 8.662 8.729 -0.13 -3.4
Dec. 22 23 02.42 +07 15.5 8.837 8.725 -0.05 -2.8
Jan. 1 23 02.20 +06 50.4 9.007 8.722 +0.01 -2.2
Jan. 11 23 02.62 +06 31.2 9.166 8.719 +0.07 -1.6
Jan. 21 23 03.60 +06 17.5 9.311 8.716 +0.12 -1.1
Jan. 31 23 05.03 +06 08.8 9.436 8.714 +0.16 -0.6
Feb. 10 23 06.81 +06 04.6 9.538 8.712 +0.19 -0.2
Feb. 20 23 08.85 +06 04.1 9.614 8. 711 +0.21 +0.1
Mar. 1 23 11.03 +06 06.8 9.663 8.709 +0.22 +0.4
Mar. 11 23 13.27 +06 11.9 9.684 8.709 +0.22 +0.6
Mar. 21 23 15.47 +06 18.8 9.676 8.708 +0.21 +0.8
Mar. 31 23 17.54 +06 26.9 9.639 8.708 +0.20 +0.8
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Daily

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

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

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

+0.
+0.
+0.

96
11
98
40
24

Comet C/2022 U1 (Leonard)

Epoch = 2023 June 25.0 1T
T = 2024 Mar. 25.64597 TT
Peri. = 78.54091

Node = 72.51036 2000.0
Incl. = 128.13626

q = 4.2021908 AU

e = 0.9995996

ml = 7.9 +5 log(Delta) + 10.0 log(r)
RhA.(2000) Decl. Delta r

m o s

02 56.08 +34 40.1 4.933 5.553
02 47.33 +34 22.3 5.037 5.503
02 40.49 +34 06.7 5.157 5.452
02 35.51 +33 55.8 5.284 5.403
02 32.23 +33 50.8 5.413 5.354
02 30.47 +33 52.8 5.537 5.305
02 30.04 +34 02.2 5.650 5.257
02 30.73 +34 18.9 5.748 5.210
02 32.34 +34 42.9 5.827 5.164
02 34.69 +35 13.9 5.885 5.118
02 37.61 +35 51.5 5.920 5.073
02 40.94 +36 35.7 5.929 5.028
02 44.52 +37 26.0 5.912 4.985
02 48.18 +38 22.6 5.870 4.942
02 51.78 +39 25.3 5.802 4.900
02 55.13 +40 34.2 5.709 4.859
02 58.04 +41 49.6 5.594 4.819
03 00.28 +43 11.5 5.458 4.780
03 01.59 +44 40.1 5.304 4.742
03 01.62 +46 15.6 5.134 4.705
02 59.97 +47 57.7 4.953 4.668
02 56.12 +49 45.5 4.765 4.633
02 49.45 +51 37.3 4.575 4.600
02 39.19 +53 29.6 4.388 4.567
02 24.57 +55 16.8 4.211 4.535
02 04.94 +56 50.2 4.050 4.505
01 40.14 +57 58.4 3.911 4.476
01 11.04 +58 28.6 3.802 4.448
00 39.73 +58 11.3 3.726 4.422
00 09.15 +57 03.6 3.687 4.397
23 41.93 +55 12.3 3.686 4.373
23 19.60 +52 50.6  3.722 4.351
23 02.47 +50 14.4 3.789 4.330
22 50.11 +47 37.5 3.884 4.310
22 41.73 +45 10.1  3.998 4.293
22 36.55 +42 59.2 4.125 4.276
22 33.84 +41 08.0 4.257 4.262
22 33.02 +39 38.0 4.388 4.249
22 33.59 +38 28.9 4.512 4.237
22 35.16 +37 40.0 4.624 4.227
22 37.41 +37 09.7 4.720 4.219
22 40.04 +36 56.8 4.798 4.212
22 42.82 +36 59.6 4.855 4.207
22 45.52 +37 16.7 4.889 4.204
22 47.93 +37 46.9 4.900 4.202
22 49.81 +38 28.9 4.887 4.202
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

—_ —_ —_ —_ —_ —_ —_ —_

N — —b

Comet
Epoch
T

Peri.

Node

Incl.

a

89P/Russel |

= 2023 June
= 2024 Mar.
250. 39699
41. 34657
12.07203

25.0

1T

26.58070 TT

2000.0
2.2217864 AU

S O D

ml = 10.0 + 5 log(Delta) + 15.0 log(r (t-50))
R.A. (2000) Decl.

[ {e)l] O O000 I [orYorYarXdaldy] (S5 JE = S C A WWWww NNNNN NNNWW WwWwwWwww WWWwWww
. =
(&3]

NN
—_
oW
O

N
—_
N
N

.91 +00 59.
.84 -01 29.
.45 -01 50.
.53 =02 03.
.85 =02 07.

.25 =02 01.
.62 -01 48.
.03 -01 28.
.69 -01 04.
.09 +00 40.

.86 +00 18.
.16 +00 03.
.56 +00 00.
.86 +00 06.
.08 +00 26.

.44 -01 00.
.96 01 45.
.57 =02 41.
.14 =03 47.
.48 -05 02.

.46 -06 23.
.90 -07 51.
.68 -09 24.
.11 =11 01.
.89 -12 40.

.16 =14 21.
.50 -16 03.
.85 -17 45.
.20 -19 25.
.54 -21 01.

.84 -22 33.
.09 -24 00.
.24 =25 19.
.24 -26 30.
.04 -27 31.

.54 -28 21.
.60 -28 59.
.10 =29 24.
.88 -29 36.
.16 =29 34.

.56 -29 20.
.12 -28 53.
.25 -28 16.
.83 =27 29.
.11 =26 34.

.18 =25 33.

— o —=w

O©Oo1IO~JO NOOJ©o

_——l DS —

(3] WWh O ~N—=wWwnN CIOH OO SHOWLW OO0 IO WOI00

Delta

. 935
. 348
. 163
. 983
. 813

. 655
. 516
398
305
240

205
198
218
261
323

. 400
. 486
. 580
.675
1

. 864
. 953
. 036
111
179

231
. 286
. 325
. 355
. 374

. 384
. 384
315
. 356
. 329

. 294
. 251
. 201
. 145
. 083

.016
. 945
. 869
. 190
. 107

. 622

N NNPNDNN NNN NN NNPNPNN NNN NN NNPNPNN NNN NN WWwWwww wWwWwwWwww wWWwWwwWw

r

3. 583
. 546
.507
. 469
. 430

. 392
. 352
313
274
. 234

. 195
. 155
115
.076
. 036

997
957
918
. 879
. 841

. 802
. 165
L1271
. 691
. 654

. 619
. 585
. 551
. 519
. 487

. 457
. 428
. 401
315
. 351

. 329
. 308
. 290
213
. 259

2471
231
. 230
. 225
. 222

. 222

Daily motion

m ,
+0.65 -3.3
+0.52 -2.5
+0.38 -1.7
+0.21 -0.8
+0.03 +0.1
-0.17 +1.0
-0.37 +1.7
-0.56 +2.3
-0.71 +2.5
-0.81 +2.4
-0.83 +1.8
-0.77 +1.0
-0.65 -0.2
-0.47 -1.4
-0.26 -2.8
-0.04 -4.0
+0.17 5.1
+0.37 -6.2
+0.56 -7.1
+0.73 -7.9
+0.88 -8.5
+1.02 -9.1
+1.15 -9.5
+1.27 -9.8
+1.38 -10.1
+1.49 -10.2
+1.59 -10.2
+1.69 -10.1
+1.79 -9.8
+1.89 -9.4
+1.98 -8.9
+2.08 -8.3
+2.16 -1.5
+2.25 6.6
+2.32 -5.5
+2.38 -4.3
+2.43 -3.1
+2.47 -1.8
+2.49 -0.5
+2.49 +0.9
+2.47 +2.1
+2.43 +3.3
+2.39 +4.3
+2.32 +5.2
+2.24 +5.9
+2.16  +6.3
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0.4080288
3.7532002 AU
0. 13555061
1.27 years
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

1T

2023/Zg

16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet

Epoch =
T

Peri.
Node
Incl.

a

309P/LINEAR

[ O I A A
—_
o
—_
S
w
ol
N

2

9.0

1T

29.06158 TT

2000.0

S O D

182860

0774649

0.6
4.3738844 AU
0.1
9.1

5 years

ml = 14.4 + 5 log(Delta) + 10.0 log(r (t-60))

R.A. (

.19 =33 58.
.67 =33 13.
13 =32 27.
.88 -31 38.
.03 =30 49.

.12 =29 59.
.04 -29 09.
.15 =28 19.
17 =27 29.
.21 =26 41.

.82 -25 56.
.88 -25 14.
.30 -24 36.
.97 =24 04.
.13 =23 38.

.40 -23 20.
.19 =23 11.
.63 -23 12.
.64 -23 23.
.52 -23 44.

.98 -24 13.
.83 24 49.
.06 -25 25.
.97 =25 54.
.31 =26 10.

.16 =26 05.
.81 =25 35.
.46 -24 40.
.94 -23 23.
.10 -21 48.

.80 -19 57.
.03 -17 54.
.12 =15 40.
.12 =13 16
.50 -10 42.

.20 -08 00.
.57 -05 08.
.45 -02 08.
.13 +00 59.
.31 +04 14.

.20 +07 33.
.39 +10 55.
.91 +14 17
.83 +17 36.
.20 +20 48.

.03 +23 49.

2000) Decl.

o
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999
. 963
907
832
139

628
900
358
202
035

857
. 671
. 480
. 284
. 087

. 891
. 698
511
. 333
. 168

017
. 886
176
. 691
. 632

. 599
. 591
. 605
. 636
. 681

135
195
. 857
.918
.978

. 034
. 086
134
178
218

256
290
324
358
392

. 428

4.
4.
. 957
. 901
. 844

181
. 130
.672
. 613
. 553

. 493
. 433
372
310
. 248

. 186
123
. 060
. 996
. 932

. 868
. 803
. 138
.674
. 609

. 544
. 480
. 416
. 353
. 291

. 230
. 169
111
. 054
. 000

. 948
. 899
. 854
. 812
175

. 143
. 116
. 695
. 680
.672

.670

NNPNPNN NNN NN NNPNPNN NNLWLWW WWWww wWWwWwWwww wWww

—_—

—_— ) —d

—_

r

067/
012

Daily motion

m

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

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

+0.
+0.
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Oh

1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

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.

17
04
07
18
28

Comet C/2022 S4 (Lemmon)

Epoch = 2023 June 25.0 1T
T = 2024 July 17.87583 TT
Peri. = 268.34875

Node = 220.16300 2000.0
Incl. = 101.15395

q = 2.7659143 AU

e = 1.0012653

ml = 7.5+ 5 log(Delta) + 10.0 log(r)
RhA.(2000) Decl. Delta r

m o s

01 51.28 +17 35.0 5.573 5.935
01 50.15 +16 34.6 5.673 5.862
01 50.25 +15 42.5 5.777 5.788
01 51.48 +14 58.5 5.879 5.715
01 53.74 +14 22.1 5.974 5.642
01 56.92 +13 52.4 6.057 5.569
02 00.90 +13 28.4 6.124 5.496
02 05.57 +13 08.9 6.172 5.422
02 10.83 +12 52.8 6.198 5.349
02 16.56 +12 38.9 6.201 5.276
02 22.67 +12 26.2 6.180 5.203
02 29.08 +12 13.4 6.133 5.130
02 35.68 +11 59.5 6.060 5.057
02 42.38 +11 43.3 5.963 4.984
02 49.11 +11 23.8 5.841 4.912
02 55.77 +10 59.7 5.696 4.839
03 02.24 +10 29.8 5.530 4.767
03 08.44 +09 52.9 5.344 4.695
03 14.23 +09 07.3 5.142 4.623
03 19.48 +08 11.7 4.926 4.551
03 24.03 +07 04.3 4.699 4.480
03 27.72 +05 43.1 4.465 4.409
03 30.35 +04 06.4 4.228 4.338
03 31.70 +02 12.0 3.995 4.268
03 31.53 +00 01.6 3.769 4.198
03 29.61 -02 35.4 3.557 4.129
03 25.72 05 29.1 3.367 4.061
03 19.71 08 40.0 3.203 3.993
03 11.54 -12 03.1 3.073 3.926
03 01.37 -1529.8 2.981 3.859
02 49.60 -18 49.7 2.929 3.79%4
02 36.86 -21 52.0 2.916 3.729
02 23.96 -24 28.0 2.939 3.665
02 11.79 -26 33.3 2.993 3.603
02 01.07 -28 07.4 3.069 3.542
01 52.36 -29 13.4 3.159 3.482
01 45.97 -29 56.4 3.257 3.424
01 41.96 -30 22.0 3.354 3.367
01 40.28 -30 35.2 3.446 3.312
01 40.76 -30 41.0 3.526 3.258
01 43.22 -30 43.2 3.592 3.207
01 47.46 -30 45.2 3.640 3.157
01 53.31 -30 49.8 3.669 3.110
02 00.64 -30 59.5 3.678 3.066
02 09.33 -31 16.7 3.666 3.023
02 19.31 -31 43.6 3.633 2.984
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Comet /2022 U3 (Bok)

Epoch = 2023 June 25.0 1T
T 2024 July 27.76432 TT

Peri. = 188.98925

Node = 272.80050 2000.0

Incl. = 33.62580

a = 4.8284201 AU

e = 1.0032596

ml =-1.0 +5 log(Delta) + 20.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml Elong.
2023/24 h m o m ,
Jan. 6 01 34.64 +39 40. 091 6.487 +0.23 -5.0
Jan. 16 01 37.45 +38 53. 179 6.439 +0.35 -4.4

— CI1ON
—_— ek — — —
—_——
CCOOoOO
WNO ©

6. 6 9.2 .6

6. 6 9.1 9
Jan. 26 01 41.43 +38 11. 6.275 6.391 +0.46 -3.8 19.1 3
Feb. 5 01 46.50 +37 37. 6.374 6.344 +0.56 -3.1 19.1 .8
Feb. 15 01 52.55 +37 10. 6.471 6.296 +0.65 -2.4 19.0 /5.5
Feb. 25 01 59.48 +36 49.6 6.564 6.250 +0.74 -1.7 19.0 67.3
Mar. 7 02 07.17 +36 35.7 6.649 6.204 +0.81 -1.1 19.0 59.4
Mar. 17 02 15.54 +36 27.7 6.723 6.158 +0.87 -0.5 18.9 51.8
Mar. 27 02 24.48 +36 24.9 6.784 6.112 +0.92 0.0 18.9 44.4
Apr. 6 02 33.92 +36 26.7 6.831 6.067 +0.97 +0.4 18.8 37.5
Apr. 16 02 43.75 +36 32.2 6.861 6.023 +1.00 +0.7 18.8 31.0
Apr. 26 02 53.92 +36 40.8 6.873 5.979 +1.03 +1.0 18.7 25.3
May 6 03 04.34 +36 51.6 6.867 5.935 +1.05 +1.2 18.7 20.8
May 16 03 14.92 +37 04.1 6.843 5.892 +1.0/ +1.3 18.6 18.4
May 26 03 25.61 +37 17.7 6.800 5.850 +1.07 +1.4 18.5 18.8
June 5 03 36.31 +37 31.8 6.738 5.808 +1.0/ +1.4 18.4 21.8
June 15 03 46.95 +37 45.9 6.658 5.76/ +1.06 +1.4 18.3 26.6
June 25 03 57.45 +37 59.8 6.560 5.726 +1.04 +1.4 18.2 32.3
July 5 04 07.69 +38 13.0 6.446 5.686 +1.01 +1.3 18.1 38.6
July 15 04 17.59 +38 25.3 6.316 5.647 +0.97 +1.2 18.0 45.3
July 25 04 27.03 +38 36.5 6.172 5.608 +0.91 +1.0 17.9 52.3
Aug. 4 04 35.89 +38 46.4 6.016 5.570 +0.85 +0.9 17.8 59.5
Aug. 14 04 44.04 +38 54.8 5.849 5533 +0.77 +0.8 17.7 67.0
Aug. 24 04 51.35 +39 01.6 5.6/5 5496 +0.68 +0.6 17.6 74.8
Sept. 3 04 57.66 +39 06.5 5.495 5.460 +0.57 +0.4 17.4 82.8
Sept. 13 05 02.83 +39 09.3 5.312 5.425 +0.45 +0.1 17.3 91.1
Sept.23 05 06.71 +39 09.5 5.130 5.391 +0.31 -0.1 17.2 99.7
Oct. 3 0509.18 +39 06.5 4.953 5.358 +0.17 -0.5 17.1 108.6
Oct. 13 05 10.14 +38 59.4 4,784 5325 +0.01 -1.0 16.9 117.9
Oct. 23 05 09.56 +38 47.1 4.629 5.293 -0.14 -1.6 16.8 127.4
Nov. 2 0507.48 +38 28.5 4.490 5.262 -0.28 -2.3 16.7 13].2
Nov. 12 05 04.07 +38 02.4 4.374 5.232 -0.41 -3.1 16.6 147.0
Nov. 22 04 59.59 +37 27.9 4.282 5.203 -0.49 -3.9 16.5 156.5
Dec. 2 04 54.44 +36 44.7 4.219 5175 -0.53 -4.8 16.4 164.2
Dec. 12 04 49.07 +35 53.3 4.186 5.147 -0.53 -5.5 16.3 166.1
Dec. 22 04 43.98 +34 55.2 4,185 5.121 -0.48 -6.1 16.3 160.2
Jan. 1 04 39.63 +33 52.6 4.213 5.096 -0.38 -6.4 16.3 151.1
Jan. 11 04 36.37 +32 47.9 4.269 5.072 -0.25 -6.5 16.3 141.1
Jan. 21 04 34.46 +31 43.7 4.350 5.049 -0.11 -6.3 16.3 130.9
Jan. 31 04 34.05 +30 42.0 4.451 5.026 +0.04 -6.0 16.3 120.8
Feb. 10 04 35.15 +29 44.4 4.56] 5.005 +0.19 -5.5 16.3 110.9
Feb. 20 04 37.75 +28 51.6 4.695 4.986 +0.34 -5.0 16.3 101.4
Mar. 1 04 41.72 +28 03.9 4.830 4.96/ +0.47 -4.5 16.3 92.1
Mar. 11 04 46.97 +27 20.8 4.967 4.949 +0.59 -4.1 16.4 83.2
Mar. 21 04 53.34 +26 41.9 5.102 4.933 +0.69 -3.7 16.4 74.6
Mar. 31 05 00.69 +26 06.2 5.233 4.917 +0.78 -3.4 16.4 66.3
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Comet C/2021 G2 (ATLAS)

Epoch = 2023 June 25.0 1T
T = 2024 Sept. 9.57164 TT
Peri. = 343.32095

Node = 221.09550 2000.0

Incl. = 48.47410

o = 4.9814976 AU

e = 0.9993888

ml = 1.3 +5 log(Delta) + 12.5 log(r)

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

2023/24 h m o m

Jan. 6 09 10.58 -38 45.8 6.336 6.766 -0.29
Jan. 16 09 07.32 -39 13.7 6.215 6.718 -0.36
Jan. 26 09 03.44 -39 27.9 6.108 6.671 -0.41
Feb. 5 08 59.22 -39 27.3 6.018 6.623 -0.43
Feb. 15 08 54.98 -39 11.7 5.945 6.577 -0.41
Feb. 25 08 51.05 -38 41.7 5.891 6.530 -0.36
Mar. 7 08 47.75 -37 58.6 5.856 6.484 -0.28
Mar. 17 08 45.33 -37 04.8 5.839 6.438 -0.19
Mar. 27 08 43.98 -36 02.8 5.840 6.393 -0.07/
Apr. 6 08 43.82 -34 55.5 5.857 6.348 +0.05
Apr. 16 08 44.89 -33 46.0 5.888 6.303 +0.17
Apr. 26 08 47.17 -32 36.7 5.931 6.259 +0.29
May 6 08 50.61 -31 30.2 5.984 6.215 +0.41
May 16 08 55.13 -30 28.4 6.044 6.172 +0.51
May 26 09 00.64 -29 32.8 6.108 6.129 +0.60
June 5 09 07.02 -28 44.5 6.174 6.087 +0.68
June 15 09 14.17 -28 04.2 6.240 6.045 +0.75
June 25 09 21.98 -27 32.5 6.303 6.004 +0.81
July 5 09 30.35-2709.4 6.361 5.963 +0.86
July 15 09 39.20 -26 55.1 6.413 5.923 +0.91
July 25 09 48.44 -26 49.2 6.457 5.884 +0.94
Aug. 4 09 57.97 -26 51.6 6.490 5.845 +0.97
Aug. 14 10 07.74 -27 01.7 6.513 5.806 +0.99
Aug. 24 10 17.68 -27 19.1 6.523 5.769 +1.00
Sept. 3 10 27.70 -27 43.4 6.519 5.732 +1.00
Sept.13 10 37.75 -28 13.8 6.501 5.695 +1.00
Sept.23 10 47.77 -28 49.9 6.469 5.659 +1.00
Oct. 3 10 57.67 -29 30.9 6.421 5.624 +0.98
Oct. 13 11 07.39 -30 16.1 6.358 5.590 +0.96
Oct. 23 11 16.85 -31 04.8 6.280 5.557 +0.93
Nov. 2 11 25.97 -31 56.1 6.187 5.524 +0.89
Nov. 12 11 34.66 -32 49.3 6.079 5.492 +0.84
Nov. 22 11 42.80 -33 43.4 5.959 5.460 +0.7/8
Dec. 2 11 50.30 -34 37.4 5.827 5.430 +0.71
Dec. 12 11 57.02 -35 30.1 5.685 5.400 +0.63
Dec. 22 12 02.85 -36 20.2 5.534 5.372 +0.53
Jan. 1 12 07.65-37 06.3 5.378 5.344 +0.42
Jan. 11 12 11.30 -37 46.7 5.219 5.317 +0.30
Jan. 21 12 13.71 -38 19.4 5.061 5.291 +0.17
Jan. 31 12 14.82 -38 42.4 4,906 5.266 +0.04
Feb. 10 12 14.62 -38 53.6 4.759 5.242 -0.09
Feb. 20 12 13.19 -38 50.6 4.624 5.218 -0.20
Mar. 1 12 10.72 -38 31.7 4.503 5.196 -0.30
Mar. 11 12 07.46 -37 55.8 4.402 5.175 -0.36
Mar. 21 12 03.78 -37 02.4 4.323 5.155 -0.38
Mar. 31 12 00.06 -35 52.8 4.269 5.136 -0.36
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1T

2023/24

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
Apr.
May
May
May

June
June
June
July
July

July
Aug.
Aug.
Aug

Sepf.

Sept.
Sept.

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Dec.
Dec.

Dec.
Jan.
Jan.
Jan.
Jan.

Feb.
Feb.
Mar.
Mar.
Mar.

Mar.

6
16
26

)
15

25
1
17
2]
6

16
26

6
16
26

)
15
25

)
15

25
4
14
24
3

13
23

3
13
23

2
12
22

2
12

22

1
11
21
31

10
20

1
11
21

31

Comet

Epoch
T

Peri.
Node
Incl.

q
€

m1

C/2022 E2 (ATLAS)
= 2023 June 25.0

2000.0

1T

2024 Sept. 14.00024 TT
41. 69035
125. 36793
137. 13190
3.6669181 AU
1.0009250

0.2 +5 log(Delta) + 15.0 log(r)

RhA.(2000) Decl.

10
10
10
09
09

m

20.
14.
06.
9].
48.

.26 -15
.10 -14
.54 -12
.92 -10
.47 -09

.32 07
.52 -05
.04 -04
.80 -03
.69 -01

.59 +00
.35 +00
.85 +00
.95 +01
.53 +02

.48 +02
.67 +02
.00 +03
.34 +03
.59 +03

.62 +03
.29 +04
.47 +04
.98 +04
.64 +04

.23 +05
.52 +06
.22 +06
.06 +07
.15 +09

.05 +10
.83 +12
.15 +15
31 +17
17 +19

.50 +22
.40 +24
.83 +26
.45 +27
.62 +28

.39 +29

62 -19°

09 -19
41 -19
82 -18
64 -17

O~dbBPDON

~ OCIOLWW ON PO C1I—=—=N© COHZWN SHOC1OC10101 ~N——000C1 NOCOLW—N ~Noocior—

D

elta

. 875
. 678
. 504
. 358
. 244

167
125
120
. 148
. 205

. 284
. 381
. 488
. 600
. 109

812
903
979
035
070

082
067
027
959
864

143
. 596
. 425
234
024

199
965
321
092
867

. 662
. 485
. 345
. 250
. 205

.210
. 263
. 356
. 480
. 626

. 184

W WARRR AARRR ARRRAL ARRAR ARCOIGIOT GIOICICICT CICICICIOT GICICICIS SO0

r Daily
m
.370 -0.60
.307 -0.72
.244 -0.82
.182 -0.90
119 -0.94
.057 -0.93
.995 -0.89
.933 -0.81
.8711 -0.70
.810 -0.57
.749 0. 44
.688 -0.31
.627 -0.18
.567 —0.06
.507 +0.05
447 +0.14
.387 +0.22
.328 +0.29
.270 +0.34
.211 +0. 38
154 +0. 41
096 +0.43
039 +0.44
983 +0.43
927 +0. 41
872 +0.39
818 +0. 34
764 +0.28
711 +0. 21
658 +0. 11
607 -0.01
556 -0.15
506 -0.33
457 -0.53
409 -0.76
362 -1.01
316 -1.26
2711 -1.49
227 -1.67
185 -1.76
143 -1.75
104 -1.64
065 -1.45
028 -1.20
992 -0.94
.959 -0.68
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+].
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+9.
+9.
+8.
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+5.
+5.
+4.
+3.
+2.

+2.
+2.

+1.
+1.

+1.

+1.
+2.
+2.

+3.
+4.
+5.
+].
+9.

+10.
+12.
+13.
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+14.

+13.
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+8.
+].

+5.
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65P/Gunn
= 2023 June 25.0

= 2025 June
213. 84331
61.98156
9.17576
2.9238403 AU

17.0693
2000.0

1T
31T

S O D

7.0 + 5 log(Delta) + 12.5 log(r (t+250))
R.A. (2000) Decl.

11 422
.10 +23
.07 +23
.97 +24
.23 +25

.39 +25
.02 +26
.61 +26
.53 +26
.04 +26

.22 +25
.07 +25
.49 +24
.34 +24
(4T +23

11 422
.90 +21
.90 +20
.57 +19
.80 +18

.50 +17
.56 +16
.91 +15
.49 +14
.21 +13

.04 +12
.90 +10
.13 +09
.49 +08
.09 +07

.47 +06
.54 +05
.21 +04
.37 +03
.89 +03

.62 +02
.41 +02
.07 +01
.42 +01
.27 +01

.45 +01
.84 +02
.44 +02
.34 +03
.80 +03

.29 +04

o
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Delta

. 693
. 985
. 503
. 450
4217

. 436
474
. 538
. 625
129

848
974
106
23]
366

489
603
107
199
876

939
985
015
027
021

997
956
896
820
126

617
493
356
207
049

883
113
. 541
372
208

054
914
193
694
621

. 576
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r

4. 460
4. 445
4.429
4.413
4.397

4. 381
4. 364
4.34]
4.330
4.313

4.295
4.27]
4.259
4.240
4.222

4.203
184
165
145
125

106
085
065
045
024

003
. 982
. 961
. 940
.918

. 897
875
. 853
. 832
.810

181
. 165
143
121
. 698

. 676
. 654
. 631
. 609
. 587

. 564

Daily motion

-0.29 +3.9
-0.44 +4.3
-0.57 +4.4
-0.65 +4.1
-0.69 +3.5
-0.67 +2.6
-0.59 +1.6
-0.47 +0.5
-0.32 -0.6
-0.16 -1.5
+0.01 -2.3
+0.17 -3.1
+0.32 -3.7
+0.46 -4.2
+0.58 -4.7
+0.68 -5.1
+0.77 5.4
+0.84 -5.8
+0.90 -6.0
+0.95 -6.3
+0.99 -6.5
+1.02 6.7
+1.05 -6.9
+1.07 -6.9
+1.08 -7.0
+1.09 -7.0
+1.09 -6.9
+1.08 -6.8
+1.07 -6.6
+1.05 -6.4
+1.02 -6.1
+0.99 5.7
+0.94 -5.2
+0.88 -4.6
+0.81 -3.9
+0.72 -3.2
+0.62 -2.3
+0.50 -1.4
+0.35 -0.4
+0.20 +0.5
+0.02 +1.5
-0.16 +2.4
-0.34 +3.1
-0.50 +3.5
-0.62 +3.6
-0.68 +3.3
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0. 2483060
3.8896683 AU
0. 12847991
71.67 years
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1
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Comet C/2022 QE78 (ATLAS)

Epoch = 2023 June 25.0 1T

T = 2025 Sept. 10.19738 TT

Peri. = 0.34232

Node = 119.94467 2000.0

Incl. = 36.54824

q = 5.4823628 AU

e = 1.0030997

ml = 3.5+ 5 log(Delta) + 10.0 log(r)
RhA.(2000) Decl. Delta r Daily

o m

03 21.11 -20 05.5 8.372 8.767 -0.14
03 20.05 -19 25.9 8.446 8.716 -0.06
03 19.76 -18 41.3 8.527 8.666 +0.01
03 20.27 -17 53.1 8.612 8.616 +0.09
03 21.56 -17 02.5 8.697 8.566 +0.17
03 23.60 -16 10.7 8.778 8.516 +0.25
03 26.36 -15 18.8 8.853 8.466 +0.31
03 29.77 -14 27.8 8.917 8.417 +0.37
03 33.76 -13 38.5 8.968 8.367 +0.43
03 38.26 -12 51.6 9.005 8.318 +0.48
03 43.20 -12 07.8 9.026 8.268 +0.51
03 48.49 -11 27.5 9.029 8.219 +0.55
03 54.07 -10 51.2 9.013 8.170 +0.57
03 59.86 -10 19.4 8.979 8.121 +0.59
04 05.79 —09 52.2 8.925 8.073 +0.60
04 11.77 -09 30.0 8.853 8.024 +0.60
04 17.74 -09 12.9 8.762 7.976 +0.59
04 23.61 -09 01.0 8.654 7.928 +0.58
04 29.32 08 54.5 8.530 7.880 +0.56
04 34.77 08 53.2 8.391 7.832 +0.53
04 39.89 08 57.2 8.238 7.784 +0.49
04 44.59 09 06.2 8.075 7.737 +0.44
04 48.78 -09 19.9 7.903 7.690 +0.39
04 52.38 -09 38.0 7.726 7.643 +0.32
04 55.30 -09 59.7 7.545 7.596 +0.25
04 57.46 -10 24.3 7.365 7.549 +0.17
04 58.81 -10 50.8 7.188 7.503 +0.09
04 59.28 -11 18.0 7.019 7.457 0.00
04 58.86 -11 44.4 6.861 7.411 -0.09
04 57.56 -12 08.3 6.718 7.366 -0.18
04 55.44 -12 28.1 6.593 7.320 -0.25
04 52.60 -12 42.1 6.489 7.275 -0.32
04 49.21 -12 48.5 6.409 7.231 -0.36
04 45.47 -12 46.2 6.355 7.186 -0.38
04 41.61 -12 34.3 6.326 7.142 -0.38
04 37.88 -12 12.6 6.323 7.098 -0.36
04 34.54 -11 41.4 6.345 7.055 -0.31
04 31.78 -11 01.5 6.388 7.012 -0.24
04 29.78 -10 14.1 6.451 6.969 -0.15
04 28.66 —09 20.8 6.529 6.926 -0.06
04 28.50 08 23.1 6.619 6.884 +0.04
04 29.32 -07 22.6 6.716 6.843 +0.14
04 31.11 06 20.7 6.817 6.801 +0.23
04 33.82 05 18.7 6.917 6.760 +0.32
04 37.41 -04 17.8 7.013 6.720 +0.40
04 41.78 -03 18.8 7.102 6.680 +0.48
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Comet 95P/(2060) Chiron

Epoch = 2023 June 25.0 1T
T = 2046 Sept. 16.45691 TT

Peri. = 339. 39337 e = 0.3763149
Node = 209.30680 2000.0 a= 13.7128479 AU
Incl. = 6.91740 n= 0.01940942
q = 8.5524989 AU P = 50.78 years

H= 58, G=0.15

Oh TT R.A. (2000) Decl. Delta r Daily motion
2023/24 h m o m ,
Jan. 6 00 40.29 +06 14.3 .845 18.813 +0.05 +0.2
Jan. 16 00 40.96 +06 16. .014 18.811 +0.08 +0.4
Jan. 26 00 41.94 +06 21. .177 18.809 +0.12 +0.6
Feb. 5 00 43.22 +06 27. .328 18.807 +0.14 +0.7
Feb. 15 00 44.75 +06 36. .463 18.805 +0.17 +0.9

— OO0

—
—_
—_

)

8 8 8.9

9 8 8.9

9 8 8.9

9 8 8.9

9 8 8.9
Feb. 25 00 46.51 +06 45.8 19.578 18.803 +0.19 +1.0 18.9
Mar. 7 00 48.44 +06 56.8 19.671 18.801 +0.20 +1.2 18.8
Mar. 17 00 50.50 +07 08.7 19.739 18.799 +0.21 +1.2 18.8
Mar. 27 00 52.66 +07 21.3 19.780 18.797 +0.22 +1.3 18.8
Apr. 6 00 54.86 +07 34.2 19.795 18.795 +0.22 +1.3 18.7
Apr. 16 00 57.05 +07 47.2 19.781 18.792 +0.22 +1.3 18.8
Apr. 26 00 59.20 +08 00.1 19.741 18.790 +0.21 +1.3 18.8
May 6 01 01.26 +08 12.4 19.675 18.788 +0.20 +1.2 18.8
May 16 01 03.19 +08 24.0 19.585 18.785 +0.18 +1.1 18.9
May 26 01 04.95 +08 34.7 19.473 18.783 +0.16 +1.0 18.9
June 5 01 06.50 +08 44.1 19.342 18.781 +0.14 +0.9 18.9
June 15 01 07.81 +08 52.2 19.196 18.7/78 +0.12 +0.7 18.9
June 25 01 08.84 +08 58.6 19.037 18.776 +0.09 +0.5 18.9
July 5 01 09.59 +09 03.2 18.871 18.7713 +0.06 +0.4 18.9
July 15 01 10.02 +09 06.0 18.701 18.771 +0.03 +0.2 18.8
July 25 01 10.13 +09 06.8 18.533 18.768 -0.01 0.0 18.8
Aug. 4 01 09.91 +09 05.7 18.370 18.766 -0.04 -0.2 18.8
Aug. 14 01 09.38 +09 02.5 18.218 18.763 -0.0/ -0.4 18.8
Aug. 24 01 08.54 +08 57.4 18.081 18.760 -0.10 -0.6 18.7
Sept. 3 01 07.44 +08 50.6 17.963 18.758 -0.12 -0.8 18.7
Sept. 13 01 06.12 +08 42.2 17.868 18.755 -0.14 -0.9 18.6
Sept.23 01 04.61 +08 32.6 17.799 18.752 -0.16 -1.0 18.6
Oct. 3 01 02.99 +08 22.1 17.759 18.750 -0.17 -1.1 18.5
Oct. 13 01 01.31 +08 11.0 17.750 18.747 -0.17 -1.1 18.5
Oct. 23 00 59.65 +07 59.9 17.770 18.744 -0.16 -1.1 18.5
Nov. 2 00 58.08 +07 49.1 17.821 18.741 -0.15 -1.0 18.6
Nov. 12 00 56.67 +07 39.0 17.900 18.738 -0.13 -0.9 18.6
Nov. 22 00 55.46 +07 30.2 18.006 18.735 -0.11 -0.8 18.7
Dec. 2 00 54.53 +07 22.9 18.133 18.732 -0.08 -0.6 18.7
Dec. 12 00 53.89 +07 17.4 18.279 18.729 -0.05 -0.4 18.8
Dec. 22 00 53.58 +07 13.9 18.438 18.726 -0.01 -0.2 18.8
Jan. 1 00 53.61 +07 12.6 18.605 18.723 +0.02 0.0 18.8
Jan. 11 00 53.99 +07 13.4 18.775 18.720 +0.06 +0.2 18.8
Jan. 21 00 54.70 +07 16.3 18.942 18.717 +0.09 +0.4 18.8
Jan. 31 00 55.73 +07 21.3 19.102 18.714 +0.12 +0.6 18.9
Feb. 10 00 57.05 +07 28.1 19.250 18.711 +0.15 +0.8 18.9
Feb. 20 00 58.62 +07 36.6 19.381 18.708 +0.17 +0.9 18.8
Mar. 1 01 00.41 +07 46.5 19.493 18.704 +0.19 +1.1 18.8
Mar. 11 01 02.38 +07 57.5 19.582 18.701 +0.20 +1.2 18.8
Mar. 21 01 04.48 +08 09.4 19.645 18.698 +0.22 +1.2 18.8
Mar. 31 01 06.66 +08 22.0 19.683 18.694 +0.22 +1.3 18.7
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Orbital elements:

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

T 2019 Mar. 7.75599 TT Sato

g 5.7668228 (2000. 0) P Q

n 0.06662628 Peri.  47.77433 +0. 99270158 -0. 00956820
a 6.0261374 Node 312.39460 -0. 05135248 +0. 86841752
e 0.0430316 Incl. 9. 36833 +0. 10911690 +0. 49574133
P 14.79

From 39009 observations 1902 Mar. 5-2023 Jan. 3, mean residual 0”. 62

Comet 378P/McNaught
Epoch 2020 Nov. 7.0 TT = JDT 2459160.5

T 2020 Oct. 20.88152 TT Sato

g 3.3808618 (2000. 0) P 0

n 0.06112756 Peri. 194.04842 +0. 30500539 +0. 89476232
a 6.3823119 Node 94.51308 -0. 83913152 +0. 41444622
e 0.4702763 Incl. 19. 09660 -0. 45036651 -0. 16623695
P 16.12

From 500 observations 2019 Feb. 17-2023 Jan. 21, mean residual 0”.54.

Comet 246P/NEAT
Epoch 2021 Mar. 7.0 TT = JDT 2459280.5

T 2021 Feb. 22.82363 TT Sato

g 2.8639272 (2000. 0) P Q

n 0.12245310 Peri. 176.29983 -0. 25557087 +0. 92828777
a 4.0162696 Node 78. 74763 -0. 89393296 -0. 12049263
e 0.2869186 Incl. 15. 98676 -0. 36819479 -0. 35180014
P 8.05

From 4298 observations 2002 Jan. 6-2023 Jan. 1, mean residual 0”.94.

Comet C/2019 T3 (ATLAS)
Epoch 2021 Mar. 7.0 TT = JDT 2459280.5

T 2021 Mar. 2.69751 TT Sato

a 5.9465048 (2000. 0) P Q

z +0.0002922 Peri. 112.27608 +0. 60544515 +0. 57397272
+/-0. 0000005 Node  139.52083 -0. 19750186 -0. 56273422
e 0.9982623 Incl. 121.86224 +0. 77099234 -0. 59488277

From 1778 observations 2019 Jan. 17-2022 Nov. 25, mean residual 0”.58.

Comet C/2019 03 (Palomar)
Epoch 2021 Mar. 7.0 TT = JDT 2459280.5

T 2021 Mar. 7.99335 TT Sato

g 8.8194564 (2000. 0) P Q

z -0.0002633 Peri.  60.05073 +0. 25489645 -0. 43682128
+/-0. 0000004 Node  300. 38077 -0. 73850302 +0. 48797144
e 1.0023219 Incl.  89.81510 +0. 62421238 +0. 75569243

From 1957 observations 2019 May 14-2023 Jan. 29, mean residual 0”.46.

Comet C/2020 F5 (MASTER)
Epoch 2021 Mar. 7.0 TT = JDT 2459280.5

T 2021 Mar. 24.27921 TT Sato

a 4.3259404 (2000. 0) P Q

z -0.0007797 Peri. 311.07233 +0. 57218187 +0. 81011014
+/-0. 0000007 Node  350. 62959 -0. 28568480 +0. 05082633
e 1.0033729 Incl.  51.70698 -0. 76876011 +0. 58407041

From 1755 observations 2020 Mar. 16-2023 Jan. 21, mean residual 0”.56

Comet C/2019 F1 (ATLAS-Africano)
Epoch 2021 July 5.0 TT = JDT 2459400. 5

T 2021 June 22.86442 TT Sato

g 3.5957168 (2000. 0) P Q

z -0.0010315 Peri. 251.13162 +0. 09418406 +0. 85665745
+/-0. 0000003 Node 38. 72428 -0. 27687913 +0. 51191940
e 1.0037091 Incl.  54.17424 -0. 95627784 -0. 06384789

From 1870 observations 2019 Feb. 8-2023 Jan. 25, mean residual 0”. 68
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Comet C/2020 H6 (ATLAS)

Epoch 2021 Sept. 23.0 TT = JDT 2459480. 5

T 2021 Oct. 1.07566 TT

a 4.7028851

z -0.0001509 Peri.
+/-0. 0000004 Node
e 1.0007096 Incl.

(2000. 0)
20. 34792
213. 70650
79. 96711

P
-0. 74636309
-0. 65981026
+0. 08713532

Sato

Q
+0. 37991008
-0.31488186
+0. 86978028

From 1927 observations 2020 Apr. 22-2023 Jan. 27, mean residual 07.47

Comet P/2021 N2 (Fuls)

Epoch 2021 Nov. 2.0 TT = JDT 2459520.5

T 2021 Nov. 13.24862 TT

aq 3.7965676

n 0.05398652 Peri.
a 6.9333932 Node
e 0.4524229 Incl.
P 18.26

F

Comet 402P/LINEAR

Epoch 2021 Dec. 12.0 TT = JDT 2459560. 5

T 2021 Dec. 14.54545 TT

(2000. 0)
177. 33676

221. 74244
13. 06276

rom 915 observations 2021 June 27-2023

aq 3.9378784 (2000. 0)

n 0.05304382 Peri. 326.73154
a 7.0152986 Node 123.09140
e 0.4386727 Incl.  30.85152
P 18.58

F

P
+0. 77547483
+0. 57502080
+0. 26074865

Sato

Q
-0.61318416
+0. 78433093
+0. 09396897

Jan. 3, mean residual 07, 34.

P
-0.06194153
+0. 99049412
+0. 12281955

Sato

Q
-0. 90087482
-0. 10845504
+0. 42031186

rom 1876 observations 2001 Nov. 22-2023 Jan. 28, mean residual 0”.59

Comet 395P/Catal ina-NEAT
Epoch 2021 Dec. 12.0 TT = JDT 2459560.5

T 2021 Dec. 30.45247 TT

a 4.0648959

n 0.05865862 Peri.
a 6.5601662 Node
e 0.3803669 Incl.
P 16.80

F

(2000. 0)
89. 84687

223. 66602
3. 27629

P
+0. 68738928
-0. 68702430
-0. 23557076

Sato

0
+0. 72521644
+0. 63164486
+0. 27401804

rom 878 observations 2005 May 12-2023 Jan. 19, mean residual 0”.55

Comet C/2019 L3 (ATLAS)

Epoch 2022 Jan. 21.0 TT = JDT 2459600. 5

T 2022 Jan. 9.62161 TT

g 3.5545001

z -0.0004474 Peri.
+/-0. 0000001 Node
e 1.0015901 Incl.

From 5484 observations 2019 June 10-2023 Jan

Comet C/2021 S1 (ATLAS)

Epoch 2022 Mar. 2.0 TT = JDT 2459640.5

T 2022 Feb. 28.95718 TT

g 6.1192187

z -0.0001471 Peri.
+/-0. 0000008 Node
e 1.0009001 Incl.

From 422 observations 2021 Sept. 27-2023 Jan

(2000. 0)
171.61115
290. 78990
48. 36127

(2000. 0)
148. 18993
299. 87324
52. 08947

Comet C/2020 U4 (PANSTARRS)

Epoch 2022 Apr. 11.0 TT = JDT 2459680. 5

T 2022 Apr. 7.99290 TT

g 5.3536928

z -0.0002548 Peri.
+/-0. 0000006 Node
e 1.0013640 Incl.

(2000. 0)
69. 53487
120. 01378
167. 03587

P
-0. 26052198
+0. 83676283
+0. 48161839

P
-0. 14243419
+0. 65865890
+0. 73883757

P
+0. 61568389
+0. 61317186
+0. 49492790

Sato

0
-0. 66630584
+0. 20517512
-0. 71689587

13, mean residual 0”.45

Sato

Q
-0. 71530748
+0. 44743888
-0. 53678083

18, mean residual 0”. 46

Sato

0
+0. 76367348
-0.61914170
-0. 18293814

From 926 observations 2019 Nov. 9-2023 Jan. 21, mean residual 0”.55
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Comet 44P/Reinmuth

Epoch 2022 Apr. 11.0 TT = JDT 2459680. 5

T 2022 Apr. 23.28442 TT

a 2.1126827 (2000. 0)

n 0.13891149 Peri.  58.08586
a 3.6924157 Node  286. 47246
e 0.4278319 Incl. 5.89610
P 7.10

F

P
+0. 95959575
-0. 28013961
-0. 02641587

Sato

Q
+0. 26357553
+0. 86203381
+0. 43292684

rom 1986 observations 1993 Feb. 26-2023 Jan. 25, mean residual 0”.70

Nongravitational parameters Al = -0.07, A2 = -0.1303

Comet 179P/Jedicke

Epoch 2022 May 21.0 TT = JDT 2459720.5

T 2022 May 30.31447 TT

a 4.1177283 (2000. 0)

n 0.06821718 Peri. 296.92043

a b5.9320784 Node 115.51288

e 0.3058540 Incl. 19. 89821

P 14.45

From 461 observations 1995 Jan. 8-2023 Jan.

Comet 113P/Spitaler

Epoch 2022 May 21.0 TT = JDT 2459720.5

T 2022 June 1.42582 TT

a 2.1416930 (2000. 0)

n 0.13900607 Peri. 115.51321
a 3.6907407 Node 306.67675
e 0.4197119 Incl. 5. 29005
P 7.09

F

Comet C/2019 T4 (ATLAS)

Epoch 2022 May 21.0 TT = JDT 2459720.5

P
+0. 56164335
+0. 82691399
+0. 02774883

P
+0. 46345874
+0. 77630775
+0. 42726136

Sato

Q
-0. 76825011
+0. 50876072
+0. 38852837

19, mean residual 0”.61.

Sato

Q
-0. 88302788
+0. 44484521
+0. 14958106

rom 731 observations 1986 Sept. 30-2023 Jan. 3, mean residual 0”.70.

T 2022 June 9.13860 TT Sato

a 4.2424116 (2000. 0) P Q

z +0.0009927 Peri. 351.20134 -0. 95992731 +0. 05605695
+/-0. 0000003 Node  199.93900 -0. 18196993 -0. 86982497
e 0.9957884 Incl.  53.62861 -0. 21313495 +0. 49016542

From 1626 observations 2019 Feb. 5-2023 Jan. 27, mean residual 0. 41.

Comet C/2021 E3 (ZTF)
Epoch 2022 June 30.0 TT = JDT 2459760. 5

T 2022 June 11.90966 TT Sato

a 1.7773921 (2000. 0) P Q

z -0.0005129 Peri. 228.84954 -0. 11524708 -0. 43252806
+/-0. 0000004 Node 104. 46862 -0. 37418645 +0. 85281292
e 1.0009116 Incl. 112.55464 -0. 92016445 -0. 29262535

From 1237 observations 2021 Mar. 9-2023 Jan. 28, mean residual 0”.57

Comet C/2020 Y2 (ATLAS)
Epoch 2022 June 30.0 TT = JDT 2459760. 5

T 2022 June 17.69205 TT Sato

a 3.1324774 (2000. 0) P Q

z +0.0009260 Peri. 266.10378 -0. 14805883 +0. 88680993
+/-0. 0000003 Node 26. 51458 +0. 52180173 +0. 44607448
e 0.9970994 Incl. 101.29778 -0. 84011996 +0. 12077132

From 970 observations 2020 Mar. 25-2023 Jan. 6, mean residual 07.41.

Comet P/2022 P2 (ZTF)
Epoch 2022 June 30.0 TT = JDT 2459760. 5

T 2022 July 10.77365 TT Sato

g 1.9822615 (2000. 0) P Q

n 0.10380598 Peri. 137.58440 +0. 34660682 -0. 91625531

a 4.4838849 Node 291.23090 +0. 79240311 +0. 40059470

e 0.5579143 Incl. 12. 44324 +0. 50195720 +0. 00029455

P 9.49

From 123 observations 2022 Aug. 15-2023 Jan. 29, mean residual 0”.65
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Comet C/2020 F2 (ATLAS)

Epoch 2022 June 30.0 TT = JDT 2459760. 5

T 2022 July 15.72122 1T

a 8.8170920

z -0.0005834 Peri.
+/-0. 0000004 Node
e 1.0051440 Incl.

From 1187 observations 2019 May 27-2023

Comet 116P/Wild

Epoch 2022 June 30.0 TT = JDT 2459760. 5

(2000. 0)
48. 35631
250. 27255
163. 58494

P
-0. 89905838
-0. 43588663
+0. 04119330

Sato

Q
-0. 34775540
+0. 76809246
+0. 53768035

Jan. 21, mean residual 0”. 36

T 2022 July 16.91458 TT Sato

a 2.1970407 (2000. 0) P Q

n 0.15114485 Peri. 173.28875 -0. 96906352 +0. 24578344

a 3.4903889 Node 20. 98095 -0. 22926638 -0. 86266417

e 0.3705456 Incl. 3. 60330 -0.09139376 -0. 44204189

P 6.52

From 4209 observations 2007 Oct. 16-2022 Aug. 21, mean residual 0”.63

Nongravitational parameters A1 = +1.98, A2 = -0.1781, A3 = +0. 6246

Comet C/2022 P3 (ZTF)
Epoch 2022 Aug. 9.0 TT = JDT 2459800. 5

T 2022 July 27.32758 TT Sato

a 2.5612465 (2000. 0) P Q

z +0.0041007 Peri. 0. 08667 +0. 30438330 -0. 48352454
+/-0. 0000041 Node 12. 23496 +0. 87342783 -0. 20212660
e 0.9894970 Incl.  59.51908 +0. 38009818 +0. 85167415

From 307 observations 2022 Aug. 2-2023 Jan. 11, mean residual 0. 46.

Comet 119P/Parker—Hartley
Epoch 2022 Aug. 9.0 TT = JDT 2459800.5

T 2022 Aug. 11.98206 TT Sato

a 2.3274717 (2000. 0) P Q

n 0.13284374 Peri. 322.05627 +0. 39175672 -0.91160021
a 3.8040130 Node 104.57140 +0. 87249402 +0. 32511535
e 0.3881536 Incl. 7. 39362 +0. 29202888 +0. 25156522
P 7.42

From 2575 observations 1989 Mar. 2-2023 Jan. 26, mean residual 0”. 66.

Nongravitational parameters Y1 = +0.02, Y2 = +0.0132

Comet C/2021 QM45 (PANSTARRS)
Epoch 2022 Aug. 9.0 TT = JDT 2459800. 5

T 2022 Aug. 13.43529 TT Sato

a 2.7732466 (2000. 0) P Q

z +0.0028311 Peri.  72.80484 +0. 37734823 -0. 92534873
+/-0. 0000026 Node  354.58858 +0. 63128473 +0. 28592986
e 0.9921486 Incl.  22.82237 +0. 67756026 +0. 24894546

From 329 observations 2021 Aug. 4-2023 Jan. 25, mean residual 0”.57

Comet 107P/ (4015) Wilson-Harrington
Epoch 2022 Aug. 9.0 TT = JDT 2459800. 5

T 2022 Aug. 24.66338 TT Sato

g 0.9666382 (2000. 0) P Q

n 0.23174749 Peri. 95. 44153 +0. 99806425 -0. 03860453

a 2.6249801 Node 266. 77737 +0. 01624545 +0. 91863046

e 0.6317541 Incl. 2.79923 +0. 06003204 +0. 39322738

P 4.25

From 1523 observations 1949 Nov. 21-2023 Jan. 18, mean residual 0”.46
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Comet 73P/Schwassmann-Wachmann

Epoch 2022 Aug. 9.0 TT = JDT 2459800. 5

T 2022 Aug. 25.78792 TT

a 0.9729619 (2000. 0)

n 0.18130923 Peri. 199.48777
a 3.0916437 Node 69. 61075
e 0.6852930 Incl.  11.22771
P 544

F

P
-0. 02171799
-0. 88948961
-0. 45643901

Sato

Q
+0. 98296414
+0. 06434611
-0. 17216583

rom 2304 observations 2010 Nov. 28-2023 Jan. 9, mean residual 0”. 84.

Nongravitational parameters Al = +0.91, A2 = +0.1721.

Comet 157P/Tr

Epoch 2022 Sept.

itton

T 2022 Sept. 9.80670 TT

18.0 TT = JDT 2459840. 5

a 1.5717781 (2000. 0)

n 0.14770646 Peri. 155.05786
a 3.5443483 Node 287.54896
e 0.5565396 Incl.  12.42096
P 6.67

F

P
+0. 11926641
+0. 87104354
+0. 47650674

Sato

Q
-0. 97145090
+0. 20150975
-0. 12520769

rom 1313 observations 2003 Oct. 6-2023 Jan. 28, mean residual 0”.83

Nongravitational parameters Y1 = +0.48, Y2 = +0.0319

Comet P/2022 W1 (Rankin)

Epoch 2022 Sept.

18.0 TT = JDT 2459840. 5

T 2022 Sept. 15.63950 TT

a 3.3677499 (2000. 0)

n 0.05356570 Peri.  17.76942
a 6.9696586 Node 38. 81619
e 0.5167984 Incl.  13. 46596
P 18.40

F

Comet C/2020 R7 (ATLAS)

Epoch 2022 Sept.

T 2022 Sept.
g 2.9559886
z -0.0000556
+/-0. 0000008
e 1.0001642

16.23665 TT

Peri.
Node
Incl.

18.0 TT = JDT 2459840. 5

(2000. 0)

347. 83730
268. 28180
114.89115

P
+0. 55594953
+0. 73156396
+0. 39463183

P
+0. 05932737
-0. 82290165
-0. 56507799

Sato

Q
-0. 81829930
+0. 39832307
+0. 41439715

rom 102 observations 2022 Sept. 24-2023 Jan. 25, mean residual 0”.36

Sato

Q
-0.41758014
-0. 53462515
+0. 73471272

From 415 observations 2019 Dec. 3-2023 Jan. 16, mean residual 0”.51.

Comet 211P/Hi

Epoch 2022 Sept.

18.0 TT = JDT 2459840. 5

T 2022 Oct. 4.57918 TT Sato

qg 2.3276022 (2000. 0) P Q

n 0.14754856 Peri. 4.27498 -0. 51752823 -0. 80553653
a 3.5468765 Node 117.13193 +0. 77513031 -0. 58419036
e 0.3437600 Incl. 18. 92053 +0. 36240520 +0. 09915906
P 6.68

From 707 observations 2003 Mar. 24-2023 Jan. 25, mean residual 0”.72

Nongravitational parameters Al = -0.70, A2 = -0.1119

Comet 408P/Novichonok-Gerke
Epoch 2022 Sept. 18.0 TT = JDT 2459840.5

T 2022 Oct. 5.03494 TT Sato

g 3.4675217 (2000. 0) P Q

n 0.09538048 Peri. 226.45414 +0. 56742675 -0. 82162695

a 4.7442006 Node 189. 44123 +0. 81816985 +0. 57002289

e 0.2691031 Incl. 19. 35675 +0. 09287084 -0. 00174908

P 10.33

From 1303 observations 2011 Sept. 7-2023 Jan. 27, mean residual 0”.60
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Comet 61P/Shajn-Schaldach
Epoch 2022 Oct. 28.0 TT = JDT 2459880.5
T 2022 Oct. 23.81130 TT

a 2.1258481 (2000. 0)

n 0.13895658 Peri. 221.65655

a 3.6916170 Node 162.96733

e 0.4241418 Incl. 6. 00017

P 7.09

From 1765 observations 2015 June 25-2023 Jan

Comet P/2022 L3 (ATLAS)
Epoch 2022 Oct. 28.0 TT = JDT 2459880.5
T 2022 Oct. 29.96417 TT

a 2.4198514 (2000. 0)

n 0.05936549 Peri. 10. 33010

a 6.5079867 Node 29. 80466

e 0.6281720 Incl. 21. 54243

P 16.60

From 966 observations 2022 June 12-2023

Comet 204P/LINEAR-NEAT
Epoch 2022 Oct. 28.0 TT = JDT 2459880.5

T 2022 Nov. 16.85145 TT

g 1.8343683 (2000. 0)

n 0.14543739 Peri. 356. 64869
a 3.5811182 Node  108. 50001
e 0.4877666 Incl. 6. 59633
P 6.78

F

Comet 244P/Scotti
Epoch 2022 Dec. 7.0 TT = JDT 2459920.5

T 2022 Nov. 17.29418 TT

g 3.9204026 (2000. 0)

n 0.09097359 Peri. 93.11273

a 4.8962001 Node 353.99276

e 0.1992969 Incl. 2. 25937

P 10.83

From 1561 observations 2000 Nov. 29-2023 Jan

Comet 118P/Shoemaker-Levy
Epoch 2022 Dec. 7.0 TT = JDT 2459920.5
T 2022 Nov. 24.33339 TT

g 1.8289858 (2000. 0)

n 0.16101803 Peri. 314.83574
a 3.3462088 Node 142.09682
e 0.4534155 Incl. 10. 09184
P 6.12

From 2690 observations 2002 Aug

Comet C/2022 P1 (NEOWISE)
Epoch 2022 Dec. 7.0 TT = JDT 2459920.5
T 2022 Nov. 28.47790 TT

g 1.5951758 (2000. 0)

n 0.01247591 Peri. 249.93636

a 18.4114416 Node 205.08196

e 0.9133595 Incl. 154.60676

P 79.00

From 582 observations 2022 Aug. 8-Nov

19-2023 Jan.
Nongravitational parameters Al = +0.45 A2 = 0. 1439

P
+0. 90799593
+0. 40672038
+0. 10060774

P
+0. 77075652
+0. 55523388
+0. 31248956

Sato

Q
-0. 41785866
+0. 86152423
+0. 28839234

19, mean residual 0”.72.
Nongravitational parameters Y1 = -1.04, Y2 = +0.0176

Sato

Q
-0.61042979
+0. 50303961
+0. 61182237

Jan. 21, mean residual 0”.56

P
-0. 26169207
+0. 88815886
+0. 37774476

P
+0. 05041600
+0. 89994475
+0. 43307930

P
-0.12744118
+0. 95225872
+0. 27742038

P
+0. 67043084
-0.41147014
-0. 61742596

Sato

0
-0. 95898381
-0. 28345308
+0. 00209905

rom 1091 observations 2008 Sept. 8-2023 Jan. 29, mean residual 0”.60
Nongravitational parameters Al = +0.43, A2 = -0.0670.

Sato

Q
-0.99871978
+0. 04722035
+0. 01813929

19, mean residual 0”.61.
Nongravitational parameters Y1 = +0.04, Y2 = -0.0234.

Sato

Q
-0. 98598729
-0. 15198831
+0. 06876499

13, mean residual 0”.74

Sato

Q
-0. 71935815
-0. 56434297
-0. 40501960

14, mean residual 0. 43.
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Comet 81P/Wild

Epoch 2022 Dec. 7.0 TT = JDT 2459920.5

T 2022 Dec. 15.62416 TT Sato

g 1.5984408 (2000. 0) P Q

n 0.15352429 Peri. 41.63184 -0. 99848032 -0. 03878492

a 3.4542306 Node 136.09798 +0. 02212344 -0. 93275992

e 0.5372513 Incl. 3. 23663 +0. 05047386 -0. 35840573

P 6.42

From 4634 observations 2008 Oct. 20-2023 Jan. 27, weighting mean residual 0”.67

Nongravitational parameters Al = +0.14, A2 = -0.0284.

Comet C/2017 K2 (PANSTARRS)
Epoch 2022 Dec. 7.0 TT = JDT 2459920.5

T 2022 Dec. 19.66332 TT Sato
a 1.7970809 (2000. 0) P Q
z -0.0005005 Peri. 236.18342 +0. 01817090 +0. 04923608

+/-0. 0000033 Node 88. 23537 -0. 18118405 +0. 98241270

e 1.0008995 Incl. 87.56313 -0. 98328132 -0. 18011411

From 10281 observations 2013 May 12-2023 Jan. 14, mean residual 07.49
Nongravitational parameters Y1 = +5.01, Y2 = +3.6875

Comet P/2022 02 (PANSTARRS)
Epoch 2023 Jan. 16.0 TT = JDT 2459960. 5

T 2023 Jan. 7.09252 TT Sato

g 1.7568380 (2000. 0) P 0

n 0.06211804 Peri. 48.63511 +0. 93977936 -0. 33213183
a 6.3142855 Node 330.49649 +0. 24372012 +0. 81664031
e 0.7217677 Incl. 9. 42455 +0. 23961481 +0. 47200324
P 15.87

From 80 observations 2022 June 9-Dec. 24, mean residual 07.42.
Comet 285P/LINEAR

Epoch 2023 Jan. 16.0 TT = JDT 2459960. 5

T 2023 Jan. 12.27036 TT Sato

g 1.7193801 (2000. 0) P Q

n 0.10285545 Peri. 178.41808 +0. 99740492 -0. 05944344
a 4.5114677 Node 185.50742 +0. 06053192 +0. 99782462
e 0.6188868 Incl.  25.03840 +0. 03897826 -0. 02850454
P 9.58

From 761 observations 2022 June 28-2023 Jan. 9, mean residual 0”.66

Comet C/2022 E3 (ZTF)
Epoch 2023 Jan. 16.0 TT = JDT 2459960. 5

T 2023 Jan. 12.78641 TT Sato

a 1.1122429 (2000. 0) P Q

z -0.0003342 Peri. 145.81725 -0. 60065391 -0. 07338142
+/-0. 0000025 Node  302. 55568 +0. 33755102 +0. 87940168
e 1.0003717 Incl. 109.16918 +0. 72475802 -0. 47039117

From 4378 observations 2021 Oct. 25-2023 Jan. 29, mean residual 0”.51.
Nongravitational parameters Al = -1.82, A2 = -0.1771.

Comet C/2022 U2 (ATLAS)
Epoch 2023 Jan. 16.0 TT = JDT 2459960. 5

T 2023 Jan. 14.22122 1T Sato

a 1.3280410 (2000. 0) P Q

z +0.0103780 Peri. 147.90940 -0. 18794263 -0. 76577170
+/-0. 0000137 Node  304.47526 +0. 66683742 +0. 36026570
e 0.9862175 Incl.  48.25102 +0. 72111401 -0. 53273101

From 513 observations 2022 Oct. 25-2023 Jan. 25, mean residual 0”.42.
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Comet P/2021 V2 (Fuls)

Epoch 2023 Jan. 16.0 TT = JDT 2459960. 5

T 2023 Jan. 21.40146 TT

g 3.4966155 (2000. 0)

n 0.03616663 Peri. 259.82681
a 9.0558805 Node  232.28393
e 0.6138845 Incl.  12.69418
P 27.25

F

P
-0. 65153388
+0. 75316689
+0. 09079225

Sato

Q
-0. 73843500
-0.60221633
-0. 30339618

rom 224 observations 2021 Aug. 7-2023 Jan. 3, mean residual 0”.46.

Comet C/2022 S3 (PANSTARRS)

Epoch 2023 Jan. 16.0 TT = JDT 2459960. 5

T 2023 Jan. 21.68331 TT

a 0.8384053

z -0.0004439 Peri.
+/-0. 0000893 Node
e 1.0003722 Incl.

From 77 observations 2022 Sept. 19-Oct

(2000. 0)

267. 96211
157. 32262
78. 55349

Comet C/2021 P2 (PANSTARRS)

Epoch 2023 Jan. 16.0 TT = JDT 2459960. 5

T 2023 Jan. 22.66864 TT

g 5.0690756

z +0.0004093 Peri.
+/-0. 0000018 Node
e 0.9979250 Incl.

From 278 observations 2021 June 19-2022

Comet 71P/Clark

Epoch 2023 Jan. 16.0 TT = JDT 2459960. 5

T 2023 Jan. 22.78497 TT

g 1.5888198

n 0.17729400 Peri.
a 3.1381476 Node
e 0.4937077 Incl.
P 5.56

F

rom 1144 observations 2012 July 2-2022 June 16, weighting mean residual 0”.77
Nongravitational parameters Al = +2.78, A2 = +0.1903

Comet 263P/Gibbs

Epoch 2023 Jan. 16.0 TT = JDT 2459960. 5

T 2023 Jan. 30.58259 TT

(2000. 0)
76. 68550
32. 07896

150. 06342

(2000. 0)

209. 06362
59. 39345
9. 43806

g 1.2363000 (2000. 0)

n 0.18578790 Peri. 35.04116
a 3.0417564 Node 105.51114
e 0.5935572 Incl. 11. 52204
P 5. .31

From 258 observations 2006 Nov

Comet 96P/Machholz

Epoch 2023 Jan. 16.0 TT = JDT 2459960. 5

T 2023 Jan. 31.08552 TT

a 0.1164254 (2000. 0)

n 0.18680332 Peri.  14.74852
a 3.0307236 Node 93. 95412
e 0.9615850 Incl.  57.50293
P 5.28

F

10-2023

P
+0. 10927474
+0. 54493472
-0. 83132736

Sato

Q
-0. 91938600
+0. 37334190
+0. 12387576

25, mean residual 07.47

P
+0. 64299193
-0. 73652500
+0. 20998167

Sato

Q
-0. 71855278
-0. 67502628
-0. 16739601

Nov. 22, mean residual 0”.50.

P
-0. 03258565
-0. 88239119
-0. 46938680

P
-0. 76105568
+0. 54016318
+0. 35919073

Sato

Q
+0. 98945378
+0. 03783753
-0. 13981965

Sato

0
-0.61947525
-0. 76948800
-0. 15536613

Jan. 7, mean residual 0”.59

P
-0. 20313313
+0. 79107931
+0. 57700127

Sato

Q
-0. 50076341
-0. 59032383
+0. 63305117

rom 934 observations 2007 Apr. 9-2022 Oct. 7, mean residual 0”.74.

Nongravitational parameters Al = +0.03, A2 = -0.0028.
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Comet G/2022 Q2 (ATLAS)
Epoch 2023 Jan.

16.0 TT = JDT 2459960. 5

T 2023 Jan. 31.59937 TT Sato

a 1.6440797 (2000. 0) P Q

n 0.00528687 Peri.  44.06662 +0. 63801604 -0. 76778672
a 32.6339920 Node 352.94373 -0. 76950440 -0. 63293972
e 0.9496206 Incl. 151.48535 +0. 02825805 +0. 09945282
P 186. 43

From 523 observations 2022 Aug. 27-Dec.

Comet 5D/Brorsen [Orbit 2]

Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

21, mean residual 07.46

T 2023 Feb. 7.96258 TT Sato

g 0.5368430 (2000. 0) P Q

n 0.17521703 Peri. 25. 77521 -0. 42080070 -0. 87254183

a 3.1628979 Node 89. 97230 +0. 78345658 -0. 48747373

e 0.8302686 Incl. 14. 37034 +0. 45729920 +0. 03225085

P 5.63

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

parameters A1 = +1.51 +/- 0.64, A2 = -0.4298 +/- 0. 1181.

From Muraoka' s orbits (CHB
Comet C/2020 S4 (PANSTARRS)

Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

2010).

T 2023 Feb. 9.23145 TT Sato

a 3.3697527 (2000. 0) P Q

z -0.0003689 Peri.  20.98995 -0. 73118246 -0. 60715684
+/-0. 0000011 Node 117.72170 +0. 56508428 -0. 79447419
e 1.0012430 Incl.  20.56976 +0. 38216746 +0. 01308968

From 882 observations 2020 Sept. 16-2023 Jan. 4, mean residual 0”.56

Comet C/2021 C5 (PANSTARRS)

Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

T 2023 Feb. 11.07825 TT Sato

a 3.2419224 (2000. 0) P Q

z +0.0004063 Peri. 270.92269 -0. 36144710 +0. 81167604
+/-0. 0000014 Node 323.68278 -0. 16797528 -0. 54074883
e 0.9986828 Incl.  50.78151 -0. 91713701 -0. 22084543

From 396 observations 2020 Dec. 22-2022 July 9, mean residual 07.49.

Comet C/2022 A2 (PANSTARRS)
Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

T 2023 Feb. 18.26708 TT Sato

g 1.7352819 (2000. 0) P Q

z -0.0001831 Peri.  88.36726 +0. 01740503 +0. 99011782
+/-0. 0000007 Node 171.57947 -0.09144819 -0. 13701509
e 1.0003176 Incl. 108. 14712 +0. 99565772 -0. 02989261

From 729 observations 2022 Jan. 9-2023 Jan. 18, mean residual 0. 46.

Comet P/2022 V1 = 2010 BN109 (WISE-Lemmon)
Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

T 2023 Mar. 3.01637 TT Sato

g 2.2784903 (2000. 0) P Q

n 0.07731211 Peri. 70. 82442 -0. 33187461 -0.89102153

a b5.4572148 Node 42.89725 +0. 59946765 -0. 45273251

e 0.5824811 Incl. 27.06773 +0. 72835279 -0. 03337521

P 12.75

From 266 observations 2010 Jan. 28-2023 Jan. 25, mean residual 0”.59

Comet C/2022 R3 (Leonard)
Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

T 2023 Mar. 5.09500 TT Sato

g 5.1289148 (2000. 0) P Q

z -0.0001099 Peri.  72.84238 +0. 19197201 -0. 97650886
+/-0. 0000040 Node 8. 23732 +0. 41284257 -0. 01011182
e 1.0005638 Incl.  43.08251 +0. 89034137 +0. 21523986

From 137 observations 2022 Sept. 15-2023 Jan. 25, mean residual 0”.54
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Comet C/2022 W2 (ATLAS)
Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5
T 2023 Mar. 8.66464 TT

a 3.1227567 (2000. 0)

z +0.0030211 Peri. 123.25332 -0
+/-0. 0000281 Node  320. 45071 +0
e 0.9905658 Incl.  63.53137 +0

From 200 observations 2022 Nov. 5-2023 Jan.

Comet 256P/LINEAR
Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

Sato
P Q
. 18548407 -0. 80043638
. 28625022 +0. 51089273
. 94003004 -0. 31351270

20, mean residual 0. 43.

T 2023 Mar. 12.24196 TT Sato

g 2.7003189 (2000. 0) P Q

n 0.09862287 Peri. 124.19341 -0. 80922965 +0. 36757512

a 4.6396401 Node 81. 33021 -0. 56089461 -0. 71545151

e 0.4179896 Incl. 27.61927 +0. 17477018 -0. 59415290

P 9.99

From 175 observations 2003 Jan. 27-2023 Jan. 29, mean residual 0”.76

Nongravitational parameters Al = -0.13, A2 = +0. 1567

Comet C/2023 A1 (Leonard)
Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

T 2023 Mar. 18.73293 TT Sato

q 1.8348453 (2000. 0) P Q

z +0.0033517 Peri. 159. 25471 -0. 71772567 -0. 21287353
+/-0. 0008607 Node 318.29622 +0. 41027837 +0. 64002093
e 0.9938501 Incl.  94.75572 +0. 56262023 -0. 73828049
From 91 observations 2023 Jan. 9-27, mean residual 07.49

Comet 5D/Brorsen [Orbit 3]

Epoch 2023 Apr. 6.0 TT = JDT 2460040.5

T 2023 Mar. 26.30043 TT Sato

q 0.5248309 (2000. 0) P Q

n 0.17590454 Peri. 21.21764 -0. 41431506 -0. 85217483
a 3.1546512 Node 94. 46313 +0. 78207016 -0. 51295503
e 0.8336327 Incl. 18.69723 +0. 46552046 +0. 10332081
P 5.60

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

From Muraoka' s orbits (CHB 2010)

Comet C/2019 U5 (PANSTARRS)

Epoch 2023 Apr. 6.0 TT = JDT 2460040. 5

T 2023 Mar. 29.83709 TT

aq 3.6241952 (2000. 0) P

z -0.0004073 Peri. 181.49471 -0. 99907991
+/-0. 0000003 Node 2.63728 -0. 02314732
e 1.0014760 Incl. 113.52001 -0. 03610436

Sato

Q
+0. 00770098
+0. 73133387
-0. 68197615

From 2864 observations 2019 Oct. 11-2023 Jan. 21, mean residual 0”.40

Comet 77P/Longmore

Epoch 2023 Apr. 6.0 TT = JDT 2460040. 5

T 2023 Apr. 3.11819 TT

g 2.3487656 (2000. 0) P

n 0.14286878 Peri. 196.73043 -0. 85916440
a 3.6239136 Node 14.76813 -0. 40954652
e 0.3518704 Incl. 24. 31877 -0. 30677056
P 6.90

From 1867 observations 1975 Oct. 4-2023

Nongravitational parameters Al = +0.09, A2 = -0.0491.

Sato

Q
+0. 50081624
-0. 55003042
-0. 66831850

Jan. 24, mean residual 07.72
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Comet A/2019 02
Epoch 2023 Apr. 6.0 TT = JDT 2460040.5

T 2023 Apr. 7.22176 TT Sato

a 9.6828018 (2000. 0) P Q

n 0.00223773 Peri. 129.63950 -0. 39154442 -0. 54011180
a 57.8891872 Node 48. 26291 -0. 76970632 -0. 25139656
e 0.8327356 Incl.  93.30725 +0. 50422728 -0. 80316811
P 440. 45

From 282 observations 2011 Nov. 28-2023 Jan. 24, mean residual 0. 30.

Cpmet 300P/Catalina
Epoch 2023 Apr. 6.0 TT = JDT 2460040.5

T 2023 Apr. 11.11275 1T Sato

q 0.8320740 (2000. 0) P Q

n 0.22233165 Peri. 222.95226 +0. 74651735 +0. 65805061
a 2.6985793 Node 95. 62424 -0. 58052656 +0. 71642707
e 0.6916622 Incl. 5. 67406 -0. 32511653 +0. 23173617
P 4.43

From 675 observations 2005 May 6-2019 Jan. 1, mean residual 0”.83.

Nongravitational parameters Al = +0.00, A2 = +0.0338

Comet 5D/Brorsen [Orbit 1]

Epoch 2023 Apr. 6.0 TT = JDT 2460040. 5

T 2023 Apr. 11.28744 TT Sato

g 0.5157894 (2000. 0) P 0

n 0.17582508 Peri. 20. 50424 -0.40921716 -0. 85516060

a 3.1556016 Node 94. 80408 +0. 78634181 -0.50741234

e 0.8365480 Incl. 18. 62100 +0. 46282596 +0. 10598615

P 5.61

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

parameters A1 = +1.26 +/- 0.09, A2 = +0. 1345 +/- 0. 0002.
From Muraoka' s orbits (CHB 2010)

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

Epoch 2023 Apr. 6.0 TT = JDT 2460040. 5

T 2023 Apr. 16.36202 TT Sato

q 1.2811345 (2000. 0) P Q

n 0.15335158 Peri. 307.18796 +0. 96891872 -0. 23440604
a 3.4568235 Node 66. 49032 +0. 24536348 +0. 86990878
e 0.6293897 Incl. 4.94593 +0. 03151643 +0. 43394991
P 6.43

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

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

Epoch 2023 Apr. 6.0 TT = JDT 2460040.5

T 2023 Apr. 17.58773 TT Sato

g 1.2809368 (2000. 0) P Q

n 0.15334724 Peri. 307.18876 +0. 96892630 -0. 23437925
a 3.4568888 Node 66. 48790 +0. 24533360 +0. 86991786
e 0.6294539 Incl. 4.94517 +0. 03151575 +0. 43394618
P 6.43

From 49 observations 1978 July 30-Nov.

From Muraoka' s orbit (CHB 2004).

Comet 170P/Christensen

Epoch 2023 Apr. 6.0 TT = JDT 2460040. 5

T 2023 Apr. 19.55890 TT Sato

a 2.9239438 (2000. 0) P Q

n 0.11412077 Peri. 225.38211 +0. 98287476 -0. 15077211

a 4.2094587 Node 142.90795 +0. 17392561 +0. 94898234

e 0.3053872 Incl. 10. 11783 -0. 06088589 +0. 27694819

P 8.64

From 428 observations 2005 June 17-2022 Nov. 15, mean residual 0”.73

Nongravitational parameters Y1 = +1.21, Y2 = -0.4549

29, mean residual 17.07.
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Comet 452P/Sheppard-Jewitt

Epoch 2023 Apr. 6.0 TT = JDT 2460040. 5

T 2023 Apr. 25.64892 TT

a 4.1781770 (2000. 0)

n 0.05001461 Peri.  37.04909
a 71.2957752 Node 123.69874
e 0.4273156 Incl. 6. 42232
P 19.71

F

P
-0. 94093081
+0. 27763539
+0. 19382416

Sato

Q
-0. 32555946
-0. 89913499
-0. 29251890

rom 174 observations 2003 Feb. 2-2023 Jan. 21, mean residual 0”.78

Comet C/2021 Y1 (ATLAS)

Epoch 2023 May 16.0 TT = JDT 2460080. 5

T 2023 Apr. 30.70926 TT

a 2.0323916

z -0.0004231 Peri.
+/-0. 0000005 Node
e 1.0008599 Incl.

From 1562 observations 2021 Nov. 8-2023

Comet 291P/NEAT

Epoch 2023 May 16.0 TT = JDT 2460080. 5

T 2023 May 4.11538 TT

a 2.5650704

n 0.10195112 Peri.
a 4.5381069 Node
e 0.4347708 Incl.
P 9.67

F

(2000. 0)
245. 81865
244.77069
77.19082

(2000. 0)

173. 52826

2317. 66120
6. 30845

P
-0. 00835814
+0. 77291161
-0. 63445866

Sato

0
-0. 47099393
-0. 56273597
-0. 67933272

Jan. 27, mean residual 0”.46

P
+0. 62617057
+0. 71033128
+0. 32146523

Sato

Q
-0. 77413917
+0. 61550604
+0. 14785419

rom 826 observations 2003 July 29-2023 Jan. 19, mean residual 0”. 66

Nongravitational parameters A1 = +2.33, A2 = -1.0296

Comet C/2020 V2 (ZTF)

Epoch 2023 May 16.0 TT = JDT 2460080. 5

T 2023 May 8.56036 TT

aq 2.2278285

z -0.0005293 Peri.
+/-0. 0000002 Node
e 1.0011792 Incl.

(2000. 0)

162. 42838
212. 37155
131.61180

P
+0. 69784466
+0. 53387631
+0. 47748185

Sato

Q
+0. 59394445
-0. 05875866
-0. 80235741

From 3281 observations 2020 Apr. 18-2023 Jan. 25, mean residual 07.43

Comet C/2020 K1 (PANSTARRS)

Epoch 2023 May 16.0 TT = JDT 2460080. 5

T 2023 May 9.08166 TT

aq 3.0732752

z +0.0000063 Peri.
+/-0. 0000003 Node
e 0.9999807 Incl.

(2000. 0)
213. 98516
94. 35554
89.67079

P
+0. 06617502
-0. 53599394
-0. 84162424

Sato

0
-0. 03770127
+0. 84152768
-0. 53889681

From 2707 observations 2020 Apr. 17-2022 Nov. 27, mean residual 0. 37

Comet P/2008 L2 (Hill)

Epoch 2023 May 16.0 TT = JDT 2460080. 5

T 2023 May 11.04256 TT

a 2.3299421

n 0.06649136 Peri.
a 6.0342864 Node
e 0.6138827 Incl.
P 14.82

(2000. 0)
141. 25788
218. 01293
25. 86930

P
+0. 96129852
-0. 07495989
+0. 26511538

Sato

Q
+0. 06086019
+0. 99627964
+0. 06101571

From 656 observations 2008 June 12-2009 Jan. 29, mean residual 0”.51.

From CHB 2021.
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Comet 364P/PANSTARRS
Epoch 2023 May 16.0 TT = JDT 2460080. 5

T 2023 May 14.01882 TT Sato

q 0.8012873 (2000. 0) P Q

n 0.20172027 Peri. 212.02040 -0. 21358278 +0. 96508664
a 2.8794068 Node 46. 14803 -0. 84610990 -0. 10515686
e 0.7217179 Incl. 12.13758 -0. 48834458 -0. 23989541
P 4.89

From 729 observations 2013 Feb. 24, mean residual 0”.65.

1-2023 Jan.
Nongravitational parameters Al = -0.02, A2 = -0.0011.
Comet 237P/LINEAR

Epoch 2023 May 16.0 TT = JDT 2460080. 5

T 2023 May 14.67607 TT Sato

g 1.9870405 (2000. 0) P Q

n 0.14983844 Peri.  25.25974 -0. 00074340 +0. 97546610
a 3.5106475 Node 245.35935 -0. 95368011 -0. 06691704
e 0.4339960 Incl. 14.01662 -0. 30082171 +0. 20973318
P 6.58

From 528 observations 2002 May 17-2023 Jan. 27, mean residual 0. 63.

Nongravitational parameters A1 = +0.36, A2 = -0.0178

Comet 94P/Russel |
Epoch 2023 May 16.0 TT = JDT 2460080. 5

T 2023 May 21.07388 TT Sato

g 2.2270689 (2000. 0) P Q

n 0.14988150 Peri. 92.41727 -0. 95218471 -0. 28805600

a 3.5099750 Node 70. 85501 +0. 21948565 -0. 87677507

e 0.3655029 Incl. 6. 18764 +0. 21253311 -0. 38508339

P 6.58

From 1648 observations 1984 Mar. 2-2023 Jan. 26, mean residual 0”.55

Nongravitational parameters Al = -0.01, A2 = +0.0021.

Comet C/2021 X1 (Maury-Attard)
Epoch 2023 May 16.0 TT = JDT 2460080.5

T 2023 May 27.42024 1T Sato
g 3.2336473 (2000. 0) P Q
z -0.0002856 Peri. 334.61858 +0. 82765979 +0. 54872683

+/-0. 0000007 Node 10. 58707 +0. 55827494 -0. 78344731
e 1.0009238 Incl. 140.11937 -0.05751846 +0. 29173479
From 904 observations 2021 Oct. 22-2023 Jan. 14, mean residual 0”.39

Comet C/2021 Q4 (Fuls)
Epoch 2023 June 25.0 TT = JDT 2460120.5

T 2023 June 10.67544 TT Sato

a 71.5645706 (2000. 0) P Q

z -0.0004173 Peri. 147.01444 +0. 84744331 +0. 52801775
+/-0. 0000024 Node  183.33199 -0. 31904224 +0. 58950067
e 1.0031568 Incl.  71.47511 +0. 42432521 -0. 61129879

From 169 observations 2020 Apr. 27-2023 Jan. 21, mean residual 0”.52

Comet 72P/Denning—Fujikawa
Epoch 2023 June 25.0 TT = JDT 2460120.5

T 2023 June 15.41508 TT Sato

q 0.7809940 (2000. 0) P Q

n 0.11025806 Peri. 346.73395 +0. 97074730 -0. 22442185
a 4.3072078 Node 26. 70347 +0. 23396760 +0. 80431064
e 0.8186774 Incl. 10.94869 +0. 05393368 +0. 55019926
P 8.94

From 42 observations 1978 Oct. 10-2014 Aug. 2, mean residual 0”.80.
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Comet G/2022 W3 (Leonard)
Epoch 2023 June 25.0 TT = JDT 2460120.5

T 2023 June 22.77454 TT

a 1.3976828

z +0.0035121 Peri.
+/-0. 0000452 Node
e 0.9950911 Incl.

From 202 observations 2022 Nov.

Comet 126P/IRAS

Epoch 2023 June 25.0 TT = JDT 2460120.5

T 2023 July 4.85856 TT

(2000. 0)

116. 52255
132. 26926
103. 55848

a 1.7105390 (2000. 0)

n 0.07365485 Peri. 356.59254
a 5.6364000 Node 357.87167
e 0.6965192 Incl.  45.87578
P 13.38

F

Comet 287P/Christensen

Epoch 2023 June 25.0 TT = JDT 2460120.5

T 2023 July 6.10854 TT

g 3.0340611 (2000. 0)

n 0.11599071 Peri. 189.13894
a 4.1640945 Node 139.04196
e 0.2713755 Incl.  16.32133
P 8.50

F

Comet 180P/NEAT

Epoch 2023 June 25.0 TT = JDT 2460120.5

T 2023 July 12.18970 TT

g 2.5008316

n 0.12957294 Peri.
a 3.8677628 Node
e 0.3534165 Incl.
P 761

F

(2000. 0)
94. 66699
84. 56544
16. 86008

13-2023

P
+0. 45558105
-0. 51972286
+0. 72272682

Sato

Q
+0. 52436025
-0. 49940525
-0. 68966711

Jan. 21, mean residual 0”.54.

P
+0. 99600668
-0. 05498155
-0. 07034009

P
+0. 84552124
-0. 47041265
-0. 25259806

P
-0. 95726124
-0. 10641885
+0. 26893485

Sato

Q
+0. 08520569
+0. 35013930
+0. 93281427

rom 235 observations 1996 Aug. 8-2011 Feb. 7, mean residual 0”.83.
Nongravitational parameters Al = -0.46, A2 = -0.9068.

Sato

0
+0. 50115808
+0. 86239815
+0. 07148433

rom 220 observations 2006 Aug. 30-2022 Aug. 20, mean residual 07.76
Nongravitational parameters Y1 = -4.13, Y2 = +0. 4427

Sato

Q
-0.01687788
-0.90770888
-0. 41926094

rom 767 observations 1955 May 14-2023 Jan. 25, mean residual 0”.69

Nongravitational parameters Al = +0.21, A2 = +0.0368

Comet 185P/Petriew

Epoch 2023 June 25.0 TT = JDT 2460120.5

T 2023 July 12.90194 TT

a 0.9303037

n 0.18071529 Peri.
a 3.0984140 Node
e 0.6997484 Incl.
P 5.45

F

(2000. 0)
181. 88819

214. 11421
14. 01467

P
+0. 80954236
+0. 54174261
+0. 22617719

Sato

Q
-0. 57113408
+0. 81591518
+0. 08993485

rom 1057 observations 2001 June 12-2019 Apr. 6, mean residual 0”.74.

Nongravitational parameters A1 = -0.08, A2 = -0.0618

Comet 347P/PANSTARRS

Epoch 2023 Aug. 4.0 TT = JDT 2460160. 5

T 2023 July 20.04511 TT

a 2.2125017

n 0.14391918 Peri.
a 3.6062592 Node
e 0.3864829 Incl.
P 6.8

F

(2000. 0)
98. 43310

261.01115
11. 75381

P
+0. 97946634
-0. 08607969
+0. 18230736

Sato

Q
+0. 01273684
+0. 92888149
+0. 37015800

rom 124 observations 2002 July 12-2018 Jan. 24, mean residual 07.52
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Comet C/2021 T4 (Lemmon)
Epoch 2023 Aug. 4.0 TT = JDT 2460160.5

T 2023 July 31.53466 TT

aq 1.4832438

z +0.0001070 Peri.
+/-0. 0000019 Node
e 0.9998412 Incl.

From 1079 observations 2021 Aug. 7-2023

Comet C/2022 U4 (Bok)

Epoch 2023 Aug. 4.0 TT = JDT 2460160.5

T 2023 Aug. 3.67954 TT

a 2.8983953

z +0.0002984 Peri.
+/-0. 0000069 Node
e 0.9991351 Incl.

From 96 observations 2022 Jan

Comet 280P/Larsen

Epoch 2023 Aug. 4.0 TT = JDT 2460160.5

T 2023 Aug. 4.63835 TT

g 2.6401989 (2000. 0)

n 0.10224084 Peri. 104.72430

a 4.5295298 Node 131.38280

e 04171141 Incl. 11. 77207

P 9.64

From 162 observations 2004 Apr. 19-2014

Comet 199P/Shoemaker

Epoch 2023 Aug. 4.0 TT = JDT 2460160. 5

T 2023 Aug. 7.61970 TT

(2000. 0)

329. 82091
257. 88332
160. 77648

(2000. 0)
89. 00851
132. 92639
52. 03490

a 2.9103269 (2000. 0)

n 0.06909912 Peri. 191.78011
a 5.8814944 Node 92. 34838
e 0.5051722 Incl.  24.93763
P 14.26

F

7-2023 Jan

P
+0. 28264705
-0. 80103071
-0. 52769351

Sato

Q
-0. 90359208
-0. 40696849
+0. 13378338

Jan. 6, mean residual 0”.47.

P
-0. 46217135
-0. 68627375
+0. 56162797

P
-0. 54237912
-0. 82773547
-0. 14380152

Sato

Q
+0. 67316159
-0. 68378487
-0. 28158785

19, mean residual 07.43.

Sato

Q
+0. 82607034
-0. 49424240
-0. 27079926

June 21, mean residual 0”.65

P
+0. 22507922
-0. 85620437
-0. 46503056

Sato

Q
+0. 87855837
+0. 38470662
-0. 28308304

rom 558 observations 2008 Apr. 1-2022 June 27, mean residual 0”.59

Nongravitational parameters Y1 = +0.05, Y2 = -0.0273

Comet P/2023 B1 (PANSTARRS)

Epoch 2023 Aug. 4.0 TT = JDT 2460160.5

T 2023 Aug. 17.72078 TT Sato

g 6.1273924 (2000. 0 P 0

n 0.05288534 Peri.  89.04071 -0. 94506110 -0. 21429924
a 7.0293067 Node 78. 55384 +0. 09106242 -0. 89783610
e 0.1283077 Incl. 14. 58760 +0. 31395407 -0. 38466372
P 18.64

From 92 observations 2023 Jan. 13-29, mean residual 0”.16

Comet 339P/Gibbs

Epoch 2023 Sept. 13.0 TT = JDT 2460200. 5

T 2023 Aug. 30.94322 TT Sato

g 1.3482810 (2000. 0) P Q

n 0.13843581 Peri.  27.45922 -0. 93830734 +0. 34557087
a 3.7008694 Node 172.72310 -0. 33276334 -0. 89236863
e 0.6356853 Incl. 5.73325 -0. 09406327 -0. 29027401
P 7.12

From 137 observations 2009 Apr. 24-2016 Sept. 26, mean residual 0”.65

Comet C/2022 A3 (Lemmon—ATLAS)

Epoch 2023 Sept. 13.0 TT = JDT 2460200. 5
T 2023 Sept. 28.84961 TT

q 3.7034531

z +0.0011248 Peri.
+/-0. 0000016 Node
e 0.9958343 Incl.

(2000. 0)
234. 84770
325. 48001
88. 34300

P
-0. 48777644
+0. 60657551
-0. 62780593

Sato

Q
+0. 66422956
-0. 20876859
-0. 71778462

From 364 observations 2021 Apr. 30-2023 Jan. 29, mean residual 0”.37
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Comet 79P/du Toit-Hartley
Epoch 2023 Sept. 13.0 TT = JDT 2460200. 5

T 2023 Sept. 30.34760 TT

g 1.1210350 (2000. 0)

n 0.19511315 Peri. 281.78605

a 2.9440489 Node 280.51774

e 0.6192200 Incl. 3. 14868

P 5.05

From 199 observations 1986 Dec. 27-2013

Comet P/2022 R1 (PANSTARRS)

Epoch 2023 Oct. 23.0 TT = JDT 2460240.5

T 2023 Oct. 8.86466 TT

a 3.5728999

n 0.05055480 Peri.
a 71.24371114 Node
e 0.5067584 Incl.
P 19.50

F

Comet 103P/Hartley

Epoch 2023 Oct. 23.0 TT = JDT 2460240.5

T 2023 Oct. 12.46697 TT

g 1.0641383 (2000. 0)

n 0.15211799 Peri. 181.30255

a 3.4754870 Node 219. 74967

e 0.6938161 Incl. 13. 61070

P 6.48

From 177 observations 2011 Dec. 29-2019

Comet 2P/Encke

Epoch 2023 Oct. 23.0 TT = JDT 2460240.5

T 2023 Oct. 22.52917 TT

g 0.3395975

n 0.29824454 Peri.
a 2.2186445 Node
e 0.8469347 Incl.
P 3.30

F

(2000. 0)

222.13678

176. 08631
1.38577

(2000. 0)
187. 28804

334. 01908
11. 33660

P
-0. 92373166
-0. 32656470
-0.20018818

Sato

0
+0. 37921413
-0. 85335473
-0. 35774621

Apr. 4, mean residual 0”.76

P
+0. 78522774
+0. 59687983
+0. 16477823

P
+0. 75451960
+0. 60423068
+0. 25613562

Sato

0
-0. 61914491
+0. 75306745
+0. 22259605

rom 40 observations 2022 June 23-Nov. 18, mean residual 0”.50.

Sato

Q
-0. 63879396
+0. 76566123
+0. 07553246

Apr. 8, mean residual 0”.57

P
-0. 94616585
+0. 30600927
+0. 10549175

Sato

Q
-0.31201724
-0. 77556302
-0. 54876885

rom 1541 observations 2016 July 8-2022 Nov. 15, mean residual 0”.63

Nongravitational parameters Al = -0.00, A2 = -0.0007

Comet 310P/Hill

Epoch 2023 Oct. 23.0 TT = JDT 2460240.5

T 2023 Oct. 23.67287 TT

a 2.4167040 (2000. 0)

n 0.11497290 Peri. 31.61044
a 4.1886337 Node 8.91849
e 0.4230329 Incl.  13.12252
P 8.57

F

P
+0. 76219984
+0. 53646872
+0. 36228818

Sato

Q
-0. 64638424
+0. 60029087
+0. 47099712

rom 264 observations 2006 Aug. 29-2022 Aug. 19, mean residual 0”.59

Comet 404P/Bressi

Epoch 2023 Oct. 23.0 TT = JDT 2460240.5

T 2023 Nov. 4.16819 TT

a 4.1326060 (2000. 0)

n 0.09560862 Peri. 169.37118
a 4.7366504 Node  260. 04027
e 0.1275257 Incl. 9.79292
P 10. 31

F

P
+0. 34900745
+0. 84682979
+0. 40133915
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Sato

0
-0. 92202462
+0. 38686036
-0. 01448006

rom 351 observations 2011 Oct. 24-2023 Jan. 19, mean residual 07.72



Comet 213P/Van Ness
Epoch 2023 Oct. 23.0 TT = JDT 2460240.5

T 2023 Nov. 11.85628 TT Sato

q 1.9801641 (2000. 0) P Q

n 0.16109776 Peri. 5. 78629 +0. 73060742 +0. 66922476
a 3.3451048 Node 311.25525 -0. 63345928 +0. 59029301
e 0.4080412 Incl. 10.38104 -0. 25483746 +0. 45132292
P 6.12

From 600 observations 2011 Nov. 7-2018 Jan. 14, mean residual 0”.67

Nongravitational parameters Al = +1.12, A2 = -1.2164, A3 = —1.29?2

Comet P/2007 T2 (Kowalski)
Epoch 2023 Dec. 2.0 TT = JDT 2460280. 5

T 2023 Nov. 15.40677 TT Sato

a 0.6528640 (2000. 0) P Q

n 0.18559444 Peri. 359.67060 +0. 99857749 -0. 05237512
a 3.0438698 Node 3. 38057 +0. 04929933 +0. 83553073
e 0.7855151 Incl. 9. 75625 +0. 02031205 +0. 54694172
P 531

From 114 observations 2007 Oct. 9-2008 Jan.
From CHB 2022.

18, mean residual 0”.77

Comet C/2021 A9 (PANSTARRS)
Epoch 2023 Dec. 2.0 TT = JDT 2460280.5

T 2023 Dec. 1.93040 TT Sato

a 7.7599713 (2000. 0) P Q

z -0.0001665 Peri. 211.47444 -0. 25801414 +0. 92894880
+/-0. 0000018 Node 314.83555 +0. 94583926 +0. 29890508
e 1.0012919 Incl. 158.01394 +0. 19701981 -0. 21842591

From 227 observations 2020 Dec. 12-2023 Jan. 26, mean residual 0. 47.

Comet 147P/Kushida-Muramatsu
Epoch 2023 Dec. 2.0 TT = JDT 2460280. 5

T 2023 Dec. 7.27782 TT Sato

q 3.1591050 (2000. 0) P Q

n 0.12258820 Peri. 348.56654 +0. 16956189 -0. 98469576
a 4.0133183 Node 91. 66175 +0. 90734478 +0. 14002516
e 0.2128446 Incl. 2.30986 +0. 38467416 +0. 10376517
P 8.04

From 79 observations 1994 Dec. 8-2009 Feb. 28, mean residual 07.74.

Comet 62P/Tsuchinshan

Epoch 2024 Jan

T

o

n
a
e
P
F

11.0 TT = JDT 2460320. 5

2023 Dec. 25.06816 TT
1. 2649925 (2000. 0)
0. 15940087 Peri.  47.30688
3. 3688028 Node 68. 66042
0. 6244979 Incl. 473784
6.18

P
-0. 43551880
+0. 79986998
+0. 41295446

Sato

Q
-0. 89688603
-0. 42477858
-0. 12312033

rom 1368 observations 2004 Sept. 14-2018 May 15, mean residual 0. 73.

Nongravitational parameters Al = +0.23, A2 = -0.2961.

Comet 26P/Grigg-Skjel lerup

Epoch 2024 Jan

T 2023 Dec. 25.34257 TT

o

n
a
e
P
F

1. 0838979
0. 18815573
3.0161835
0. 6406393
5.24

Peri.
Node
Incl.

11.0 TT = JDT 2460320. 5

(2000. 0)
2.14593

211. 54050
22. 43293

P
-0. 83356771
-0. 51234722
-0. 20655554

Sato

Q
+0. 51509049
-0. 85597889
+0. 04451883

rom 556 observations 1972 May 13-2022 Dec. 15, mean residual 0”.71.

Nongravitational parameters Al = -0.01, A2 = +0.0095
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Comet P/2018 P3 (PANSTARRS)

Epoch 2024 Jan

11.0 TT = JDT 2460320. 5

T 2023 Dec. 26.59897 TT Sato

q 1.7506949 (2000. 0) P Q

n 0.18929706 Peri. 306.00874 +0. 98754300 -0. 08399844
a 3.0040475 Node 59. 16040 +0. 13712078 +0. 87417112
e 0.4172213 Incl. 8.91471 -0. 07717981 +0. 47829814
P 5.21

From 277 observations 2018 Aug. 8-2019 Feb. 4, mean residual 0”.58

Comet 226P/Pigott-LINEAR-Kowalski

Epoch 2024 Jan

11.0 TT = JDT 2460320. 5

T 2023 Dec. 27.23954 TT Sato

q 1.7737251 (2000. 0) P Q

n 0.13475509 Peri. 341.06447 +0. 74455307 -0. 35943819
a 3.7679570 Node 54.01157 +0. 66618148 +0. 34587192
e 0.5292608 Incl.  44.04545 +0. 04292968 +0. 86670456
P 7.31

From 1109 observations 2003 Jan. 5-2017 Mar. 16, mean residual 0”. 68

Nongravitational parameters Al = +0.47, A2 = +0.1136

Comet 326P/Hill

Epoch 2024 Jan

T 2023 Dec. 30.33399 TT Sato

g 2.7696677 (2000. 0) P Q

n 0.12012518 Peri. 278.62540 +0. 94784660 -0. 31588259

a 4.0679913 Node 99. 79700 +0. 30675505 +0. 86791317

e 0.3191559 Incl. 2. 47103 +0. 08653418 +0. 38333396

P 8.20

From 181 observations 1990 Sept. 24-2017 Jan. 27, mean residual 0”.61.

Comet 311P/PANSTARRS

Epoch 2024 Jan

11.0 TT = JDT 2460320. 5

11.0 TT = JDT 2460320. 5

T 2024 Jan. 1.95809 TT Sato

g 1.9352217 (2000. 0) P Q

n 0.30434734 Peri. 144.27723 +0. 44479189 -0. 89154023

a 2.1888855 Node 279. 17400 +0. 80029362 +0. 43850404

e 0.1158872 Incl. 4.97051 +0. 40210732 +0. 11344703

P 3.24

From 105 observations 2005 Jan. 17-2021 Jan. 18, mean residual 0”.32

Comet C/2021 S4 (Tsuchinshan)
Epoch 2024 Jan. 11.0 TT = JDT 2460320.5

T 2024 Jan. 2.58922 TT Sato

q 6.6895882 (2000. 0) P Q

z +0.0061182 Peri.  72.89007 +0. 20566950 -0. 97819981
+/-0. 0000031 Node 5. 48822 +0. 74418630 +0. 13727036
e 0.9590720 Incl.  17.47873 +0. 63552089 +0. 155682674

From 361 observations 2021 Sept. 8-2023 Jan. 18, mean residual 0”.35

Comet 216P/LINEAR
Epoch 2024 Jan. 11.0 TT = JDT 2460320.5

T 2024 Jan. 6.86591 TT Sato

g 2.1270668 (2000. 0 P Q

n 0.13007217 Peri. 151.73078 -0. 87908152 -0.47667114
a 3.8578599 Node 359.79849 +0. 40227126 -0. 74124803
e 0.4486407 Incl. 9.06319 +0. 25572155 -0. 47258436
P 7.58

From 166 observations 2001 Feb. 1-2016 Apr. 27, mean residual 0”.78
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Comet 144P/Kushida
Epoch 2024 Jan. 11.0 TT = JDT 2460320.5

T 2024 Jan. 25.61145 TT Sato

g 1.3989153 (2000. 0) P Q

n 0.13143218 Peri. 216.32578 -0. 15942190 -0. 98532106
a 3.8312007 Node 242.91961 +0. 92113765 -0.12622370
e 0.6348624 Incl. 3.93167 +0. 35509167 -0. 11493469
P 7.50

From 2847 observations 1994 Jan. 7-2017 May 16, mean residual 0”.62

Nongravitational parameters Y1 = +0.79, Y2 = +0.0304.

Comet 207P/NEAT
Epoch 2024 Feb. 20.0 TT = JDT 2460360.5

T 2024 Jan. 31.80927 TT Sato

g 0.9382301 (2000. 0) P Q

n 0.12882212 Peri. 272.98473 -0. 35578195 -0. 93293779
a 3.8827768 Node 198.15856 +0. 91230763 -0. 33388784
e 0.7583611 Incl.  10.20097 +0. 20276586 -0. 13470708
P 7.65

From 124 observations 2000 Oct. 7-2009 May 22, mean residual 07.76

Comet 194P/LINEAR
Epoch 2024 Feb. 20.0 TT = JDT 2460360.5

T 2024 Feb. 4.20797 TT Sato

q 1.7995797 (2000. 0) P Q

n 0.11787129 Peri. 128.56306 -0. 47382994 -0. 87983034
a 4.1196852 Node  349.52464 +0. 73086793 -0. 36934021
e 0.5631754 Incl. 11.80612 +0. 49124053 -0.29914276
P 8.36

From 246 observations 2000 Jan. 27-2016 May 2, mean residual 0. 67

Nongravitational parameters Al = -0.11, A2 = -0.0186.

Comet 219P/LINEAR
Epoch 2024 Feb. 20.0 TT = JDT 2460360. 5

T 2024 Feb. 13.83022 TT Sato

g 2.3548437 (2000. 0) P Q

n 0.14163299 Peri. 107.62625 +0. 91596345 +0. 36996189
a 3.6449628 Node 230.95337 -0. 39977719 +0. 87466628
e 0.3539458 Incl. 11. 54006 +0. 03448420 +0. 31318860
P 6.96

From 750 observations 2002 June 5-2018 Jan. 19, mean residual 0”.73

Nongravitational parameters Al = +0.24, A2 = -0.2340.

Comet C/2021 S3 (PANSTARRS)
Epoch 2024 Feb. 20.0 TT = JDT 2460360. 5

T 2024 Feb. 14.70488 TT Sato

g 1.3201603 (2000. 0) P Q

z -0.0002219 Peri. 6. 85682 -0. 77077715 +0. 39890282
+/-0. 0000021 Node  215.62087 -0. 61752362 -0. 65959206
e 1.0002930 Incl.  58.53293 -0. 15673918 +0. 63703600

From 589 observations 2020 Dec. 6-2023 Jan. 13, mean residual 0”.39

Comet A/2022 T1
Epoch 2024 Feb. 20.0 TT = JDT 2460360. 5

T 2024 Feb. 17.47296 TT Sato

a 3.4441762 (2000. 0) P Q

z +0.0000507 Peri. 324.33079 -0. 89474562 +0. 31026811
+/-0. 0000427 Node  236.90904 -0. 26577417 -0. 94795450
e 0.9998252 Incl.  22.54275 -0. 35887932 -0. 07152602

From 51 observations 2022 Oct. 3-Dec. 30, mean residual 07.49.
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Comet 125P/Spacewatch

Epoch 2024 Feb. 20.0 TT = JDT 2460360. 5

T 2024 Mar. 7.29428 TT Sato

g 1.5266910 (2000. 0) P Q

n 0.17804108 Peri.  87.13983 -0. 48876925 +0. 86889139
a 3.1293627 Node 153.15075 -0. 85337974 -0. 45752828
e 0.5121400 Incl. 9.98482 -0. 18123917 -0. 18893285
P 554

From 778 observations 1991 Sept. 8-2018 Oct. 3, mean residual 0”.63.

Nongravitational parameters Al = +0.09, A2 = -0.0340.

Comet 227P/Catal ina-LINEAR
Epoch 2024 Feb. 20.0 TT = JDT 2460360. 5

T 2024 Mar. 8.24789 TT Sato

g 1.6236298 (2000. 0) P Q

n 0.15476009 Peri. 105.56692 -0. 78709153 -0. 61184685
a 3.4358173 Node 36. 80972 +0. 50395186 -0.71104322
e 0.5274400 Incl. 7.50874 +0. 35569574 -0. 34649816
P 6.37

From 165 observations 1997 Jan. 15-2018 May 18, mean residual 0”.59

Comet C/2022 L2 (ATLAS)

Epoch 2024 Mar. 31.0 TT = JDT 2460400. 5

T 2024 Mar. 12.25135 TT Sato

a 2.6926159 (2000. 0) P Q

z -0.0005375 Peri. 199.91967 -0. 86471056 -0. 11293036
+/-0. 0000041 Node 39. 24024 -0. 28741130 +0. 91035186
e 1.0014473 Incl. 129.31438 -0. 41191066 -0. 39812841

From 820 observations 2022 May 20-Dec. 12, mean residual 0”.54.

Comet 150P/LONEOS

Epoch 2024 Mar. 31.0 TT = JDT 2460400. 5

T 2024 Mar. 12.46256 TT Sato

g 1.7455863 (2000. 0) P Q

n 0.12946200 Peri. 246.11289 -0. 88084447 -0. 35080389
a 3.8699721 Node 272.05907 +0. 45839631 -0. 79977304
e 0.5489409 Incl. 18. 54736 -0.11826175 -0. 48713419
P 7.61

From 536 observations 1986 Mar. 14-2022 Dec. 24, mean residual 0”.49.

Comet C/2021 Q6 (PANSTARRS)
Epoch 2024 Mar. 31.0 TT = JDT 2460400. 5

T 2024 Mar. 25.05157 TT Sato

g 8.7077686 (2000. 0) P Q

z -0.0001303 Peri. 141.02405 +0. 96878023 -0. 10223827
+/-0. 0000015 Node 133.53774 -0.21727748 -0. 78885973
e 1.0011346 Incl. 161. 84652 +0. 11939585 -0. 60600962

From 231 observations 2021 Jan. 2-2023 Jan. 25, mean residual 0”.35

Comet C/2022 U1 (Leonard)
Epoch 2024 Mar. 31.0 TT = JDT 2460400.5

T 2024 Mar. 25.94542 TT Sato

a 4.2014791 (2000. 0) P Q

z +0.0002053 Peri.  78.59799 +0. 63690636 -0. 17788494
+/-0. 0000341 Node 12. 52525 -0. 30045838 -0. 95335303
e 0.9991375 Incl. 128.14664 +0. 70998243 -0. 24387485

From 124 observations 2022 Sept. 23-2023 Jan. 21, mean residual 07.47

Comet 89P/Russel |
Epoch 2024 Mar. 31.0 TT = JDT 2460400.5

T 2024 Mar. 26.61064 TT

a 2.2218460 (2000. 0)

n 0.13563233 Peri. 250.40200
a 3.7516925 Node 41. 34560
e 0.4077750 Incl.  12.07204
P 1.27

F

P
+0. 35675593
-0. 75945817
-0. 54401149
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Sato

0
+0. 92392499
+0. 37295732
+0. 08523760

rom 175 observations 1980 Aug. 9-2017 Oct. 26, mean residual 0”.67
Nongravitational parameters A1 = +0.68, A2 = -0.0802



Comet 309P/LINEAR

Epoch 2024 Mar. 31.0 TT = JDT 2460400. 5

T 2024 Mar. 28.99753 TT

g 1.6697416 (2000. 0)

n 0.10763498 Peri. 49.91258

a 4.3769047 Node 10. 14252

e 0.6185109 Incl. 17. 02160

P 9.16

From 373 observations 2005 Aug. 31-2016

Comet C/2022 S4 (Lemmon)

Epoch 2024 July 29.0 TT = JDT 2460520. 5

T 2024 July 18.75571 TT

a 2.7613438

z +0.0008803 Peri.
+/-0. 0000155 Node
e 0.9975692 Incl.

From 135 observations 2022 Aug. 26-2023

Comet C/2022 U3 (Bok)

Epoch 2024 July 29.0 TT = JDT 2460520. 5

T 2024 July 28.53763 TT

a 4.8265204

z -0.0003736 Peri.
+/-0. 0000089 Node
e 1.0018034 Incl.

From 131 observations 2021 June 23-2023

Comet C/2021 G2 (ATLAS)

Epoch 2024 Sept. 7.0 TT = JDT 2460560. 5

T 2024 Sept. 9.20425 TT

a 4.9823195

z -0.0000578 Peri.
+/-0. 0000011 Node
e 1.0002880 Incl.

(2000. 0)

268. 56691
220. 17557
101. 21339

(2000. 0)
189. 10541
272.78449
33. 65667

(2000. 0)
343. 27915
221.09476
48.47319

P
+0. 50506866
+0. 67565000
+0. 53703140

Sato

Q
-0. 86153834
+0. 35751647
+0. 36046312

Feb. 9, mean residual 0”.57

P
+0. 14452454
+0. 26858401
-0. 95235250

Sato

Q
-0. 76069464
-0. 58536289
-0. 28052444

Jan. 25, mean residual 0”.32.

P
-0. 17953584
+0. 93386727
+0. 30928758

Sato

Q
-0. 81322655
+0. 03602286
-0. 58083124

Jan. 25, mean residual 0”.46

P
-0. 84713504
-0. 36000336
-0. 39084498

Sato

Q
+0. 20052477
-0. 89772998
+0. 39226357

From 475 observations 2020 Nov. 3-2023 Jan. 13, mean residual 0”.36

Comet C/2022 E2 (ATLAS)

Epoch 2024 Sept. 7.0 TT = JDT 2460560. 5

T 2024 Sept. 14.14970 TT

g 3.6662932

z -0.0002801 Peri.
+/-0. 0000027 Node
e 1.0010269 Incl.

From 408 observations 2022 Feb. 23-2023

Comet 65P/Gunn

Epoch 2025 June 14.0 TT = JDT 2460840.5

T 2025 June 16.47199 TT

(2000. 0)
41.72687
125. 37646
137.13110

a 2.9262593 (2000. 0)

n 0.12836353 Peri. 213.67375
a 3.8920189 Node 61.97576
e 0.2481385 Incl. 9. 17531
P 7.68

F

Comet C/2022 QE78 (ATLAS)
Epoch 2025 Sept. 2.0 TT = JDT 2460920. 5

T 2025 Sept. 11.88924 TT

g 5.4758186

z -0.0003065 Peri.
+/-0. 0000215 Node
e 1.0016784 Incl.

(2000. 0)
0.61858

119. 88539
36. 63427

P
-0. 03433754
+0. 63730935
+0. 76984267

Sato

Q
+0. 83133348
-0. 40933111
+0. 37594239

Jan. 29, mean residual 0”.31.

P
+0. 09218025
-0. 87479898
-0. 47563594

P
-0. 50574899
+0. 78890947
+0. 34905558

Sato

0
+0. 98574316
+0. 14769478
-0. 08060195

rom 1659 observations 2015 Dec. 11-2023 Jan. 24, mean residual 0”.62.

Sato

Q
-0. 69033269
-0. 61275391
+0. 38467313

From 352 observations 2022 Aug. 27-2023 Jan. 14, mean residual 0”.40.
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Comet 95P/(2060) Chiron
Epoch 2046 Aug. 3.0 TT = JDT 2468560. 5
T 2046 Aug. 3.23257 TT

8. 4622668
n 0.01964671
a 13.6022118
e 0.3778757
P 50.17
F

o

rom 3850 observations 1895 Apr. 24-2022 Dec

References:

Comet 9P/Tempel

Peri.
Node
Incl.

(2000. 0)

339. 58186

209. 25689
6. 94231

Epoch 2022 Mar. 2.0 TT = JDT 2459640.5

P
-0. 98687465
-0. 12624881
-0. 10069587

Sato

Q
+0. 15029599
-0. 94614538
-0. 28674035

10, mean residual 0”.36

T 2022 Mar. 4.94966 TT Sato

g 1.5442311 (2000. 0) P Q

n 0.17663027 Peri. 179.34957 -0. 37339785 +0. 91208744
a 3.1460042 Node 68. 71423 -0. 85194024 -0. 26492272
e 0.5091452 Incl. 10. 46999 -0.36711288 -0. 31290966
P 5.58

From 7771 observations 1982 Dec. 11-2023 Jan. 3, mean residual 0”.53.

Nongravitational parameters Al = +0.04, A2 = +0.0254.

Comet 22P/Kopff
Epoch 2022 Mar. 2.0 TT = JDT 2459640.5

T 2022 Mar. 18.12978 TT Sato

g 1.5524144 (2000. 0) P 0

n 0.15443960 Peri. 163.02791 +0. 24031104 +0. 96809656

a 3.4405690 Node 120.82635 -0. 89991992 +0. 24960651

e 0.5487914 Incl. 4. 74204 -0. 36386087 +0. 02203704

P 6.38

From 4542 observations 2008 Jan. 30-2023 Jan. 21, mean residual 0”.71.

Nongravitational parameters A1 = -0.69, A2 = -0.5203, A3 = +0. 1553

Comet 127P/Holt-0lmstead
Epoch 2022 Aug. 9.0 TT = JDT 2459800. 5

T 2022 Aug. 10.48832 TT Sato

q 2.2111721 (2000. 0 P Q

n 0.15349501 Peri. 6.29183 +0. 94110994 -0. 33307099
a 3.4546697 Node 13. 60430 +0. 29843717 +0. 73758650
e 0.3599469 Incl.  14.30094 +0. 15889410 +0. 58739244
P 6.42

From 912 observations 1990 Sept. 16-2023 Jan. 4, mean residual 0”.72.

Nongravitational parameters Al = -0.11, A2 = -0.0140.

Comet 442P/McNaught
Epoch 2022 Aug. 9.0 TT = JDT 2459800.5

T 2022 Aug. 19.18331 TT Sato

g 2.3225545 (2000. 0) P Q

n 0.08875251 Peri. 310.98824 +0. 95411160 +0. 29417682
a 4.9775498 Node 32.01996 -0. 23315339 +0. 84704732
e 0.5333940 Incl. 6. 05795 -0. 18791101 +0. 44268593
P 11.11

From 282 observations 2000 Nov. 28-2022 Dec. 10, mean residual 0”.50.

Comet D/1952 B1 (Harrington-Wilson)

Epoch 2022 Sept.
T 2022 Sept. 21.72227 1T

1. 2298627
0.17963617
3.1108102
0. 6046488
5.49

Moo o 5O

Peri.
Node
Incl.

18.0 TT = JDT 2459840. 5

(2000. 0)
1. 68768
118. 10547
14. 44390

P
-0. 49604912
+0. 79369398
+0. 35211524
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Sato

Q
-0. 83995640
-0. 54138920
+0. 03702682

rom 7 observations 1952 Jan. 30-Feb. 25, mean residual 0”.49



Comet C/2022 L1 (Catalina)

Epoch 2022 Sept.
T 2022 Sept. 28.24375 TT

q
z

1. 5915478
+0. 0017972

+/-0. 0000031

(]

0.9971397

Peri.
Node
Incl.

18.0 TT = JDT 2459840. 5

(2000. 0)
59. 85081
300. 02509
123. 46953

P
-0.16157532
-0. 90483411
+0. 39391453

From 399 observations 2022 June 4-2023 Jan.

Comet C/2022 Y1 (Hogan)
Epoch 2022 Dec. 7.0 TT = JDT 2459920.5
T 2022 Nov. 27.20956 TT

g 2.9577169 (2000. 0)

n 0.02218656 Peri. 174.73560 -0
a 12.5432306 Node 285.91507 +0
e 0.7641982 Incl. 18. 85917 +0
P 44.42

From 100 observations 2022 Nov. 5-2023 Jan

Comet 451P/Christensen
Epoch 2022 Dec. 7.0 TT = JDT 2459920.5
T 2022 Nov. 27.51948 TT

g 2.7985179 (2000. 0) P

n 0.06178283 Peri. 186.69269 -0. 59972891

a 6.3371045 Node 300.91283 +0. 75329516

e 0.5583917 Incl. 26. 48350 +0. 26994746

P 15.95

From 122 observations 2006 Nov. 24-2023 Jan. 21, mean residual 0”.56

Comet P/2013 YG46 (Spacewatch)
Epoch 2023 Jan. 16.0 TT = JDT 2459960.5

P
. 18955730
. 88863940
. 41759795

T 2023 Jan. 5.88965 TT

g 1.7869090 (2000. 0) P

n 0.16638024 Peri. 242.52993 +0. 35836836

a 3.2739212 Node 48. 85552 -0. 80103945

e 0.4541991 Incl. 7. 85682 -0.47948714

P 5.92

From 54 observations 2013 Dec. 26-2014 Feb. 20, mean residual 07. 45.

Comet 5D/Brorsen [Orbit 4]

Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

T 2023 Feb. 9.78068 TT

o

Moo ™ S

0.5128761

0. 17688869
3. 1429394

0. 8368164

5.57

Peri.
Node
Incl.

(2000. 0)
22. 04636
93. 37491
17.82148

P
-0. 41129013
+0. 78392445
+0. 46508373

rom 50 observations 1879 Mar. 24-May 19, mean residual

Comet P/2017 S9 = 2011 Q5 = 2022 R7 (PANSTARRS)

Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

T 2023 Feb. 25.46853 TT

o

Moo » S

2.1916922

0. 17585348
3. 1552619

0. 3053850

5. 60

Peri.
Node
Incl.

(2000. 0)

2317. 56536
146. 20511
14. 13772

P
+0. 90094851
+0. 43232362
-0. 03725679
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Sato

Q
-0. 67250738
+0. 39308174
+0. 62707302

29, mean residual 0”.55

Sato

Q
-0.93136376
-0. 02808398
-0. 36300530

18, mean residual 0”.35

Sato

Q
-0. 70281355
-0. 33456712
-0. 62778814

Sato

0
+0. 92788754
+0. 36224760
+0. 08832545

Sato

Q
-0. 85877651
-0. 50428467
+0. 09055312

3”. 68.

Sato

Q
-0.41210933
+0. 87937348
+0. 23847052

rom 70 observations 2011 Aug. 21-2022 Sept. 2, mean residual 07.32



Comet P/2019 A4 (PANSTARRS
Epoch 2023 Feb. 25.0 TT = JDT 2460000. 5

T 2023 Mar. 3.24608 TT

q 2.3858218 (2000. 0)

n 0.23328241 Peri. 342.99357
a 2.6134532 Node 119. 24265
e 0.0870999 Incl.  13.30701
P 4.22

From 65 observations 2018 Dec. 31-2019 M
From CHB 2022.

Comet 427P/ATLAS
Epoch 2023 Apr. 6.0 TT = JDT 2460040. 5

T 2023 Mar. 19.37293 TT

a 2.1705080 (2000. 0)

n 0.17478831 Peri.  99.98194
a 3.1680677 Node  252.34964
e 0.3148795 Incl.  11.85503
P 5.64

From 429 observations 2017 July 22-2021
From CHB 2022.

Comet P/2014 A3 (PANSTARRS)
Epoch 2023 Apr. 6.0 TT = JDT 2460040. 5
T 2023 Apr. 22.53225 TT

a 3.4717361 (2000. 0)

n 0.09966109 Peri. 214.16053
a 4.6073617 Node  229. 97831
e 0.2464807 Incl.  13.71740
P 9.89

P
-0. 21879485
+0. 91989731
+0. 32545008

Sato

Q
-0. 95487895
-0. 27049843
+0. 12262459

ar. 2, mean residual 0”.54.

P
+0. 97103919
-0. 19706581
+0. 13508503

Sato

Q
+0. 13696312
+0. 92241319
+0. 36110249

June 13, mean residual 07.52

P
+0. 11438320
+0. 95620151
+0. 26943488

Sato

Q
-0. 97669805
+0. 15781810
-0. 14544537

From 56 observations 2014 Jan. 9-2015 Feb. 23, mean residual 07.41.

From CHB 2021.

Comet P/2012 WA34 (Lemmon-PANSTARRS)
Epoch 2023 June 25.0 TT = JDT 2460120.5
T 2023 July 8.93620 TT

g 3.0711926 (2000. 0)

n 0.09741641 Peri. 356.65019
a 4.6778682 Node 93. 55223
e 0.3434632 Incl. 6. 08268
P 10.12

From 30 observations 2011 Sept. 26-2013
From CHB 2021.

Comet 225P/LINEAR
Epoch 2023 Aug. 4.0 TT = JDT 2460160.5
T 2023 Aug. 8.05203 TT

P
-0. 00386126
+0. 91992053
+0. 39208584

Jan.

P
+0. 95157846
+0. 27123002
+0. 14468140

Sato

0
-0. 99438420
-0. 04499973
+0. 09578667

18, mean residual 0”.37

Sato

Q
-0.29411856
+0. 66642605
+0. 68510626

g 1.3187994 (2000. 0

n 0.14139496 Peri. 3.91156

a 3.6490524 Node 14. 20463

e 0.6385913 Incl.  21.36650

P 6.97

From 463 observations 2002 Sept. 29-2016 Nov. 29, mean residual 0”.63

Comet P/2005 E1 (Tubbiolo)
Epoch 2023 Sept. 13.0 TT = JDT 2460200. 5

T 2023 Oct. 1.38121 TT

a 4.4039811 (2000. 0)

n 0.05254299 Peri. 193.91856
a 7.0598073 Node  335. 46769
e 0.3761896 Incl. 4.25959
P 18.76

From 60 observations 2005 Mar. 3-May 9,
From CHB 2021.

P
-0. 98261531
+0. 17664983
+0. 05711379

Sato

Q
-0. 18307393
-0. 87086964
-0. 45614692

mean residual 07.77
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Comet 365P/PANSTARRS

Epoch 2023 Oct. 23.0 TT = JDT 2460240.5

T 2023 Oct. 9.38524 TT Sato

g 1.3213659 (2000. 0) P Q

n 0.17577922 Peri. 67.77513 -0. 88581054 -0. 43154094
a 3.1561504 Node 86. 30594 +0. 33726643 -0. 85124959
e 0.5813362 Incl. 9. 84468 +0. 31873349 -0. 29857421
P 5.61

From 396 observations 2011 Nov. 24-2018 June 2, mean residual 0. 46.

Comet C/2019 E3 (ATLAS)
Epoch 2023 Dec. 2.0 TT = JDT 2460280.5

T 2023 Nov. 15.27928 TT Sato

a 10.3129275 (2000. 0) P Q

z +0.0001267 Peri. 280.69958 +0. 15949854 +0. 96239739
+/-0. 0000008 Node 347.23324 +0. 26394140 -0. 25620528
e 0.9986934 Incl.  84.29879 -0. 95125977 +0. 09027797

From 297 observations 2015 Jan. 22-2022 Dec. 23, mean residual 07.43.

Comet P/2004 V3 (Siding Spring)
Epoch 2023 Dec. 2.0 TT = JDT 2460280.5

T 2023 Nov. 21.94473 TT Sato

a 3.9498607 (2000. 0) P Q

n 0.05183400 Peri. 322.55492 +0. 76594919 +0. 64078515
a 7.1240381 Node  356.12413 -0. 21718398 +0. 18160006
e 0.4455587 Incl.  50. 44589 -0. 60510574 +0. 74593285
P 19.01

From 57 observations 2004 Nov. 3-2005 Oct. 7, mean residual 07.42
From CHB 2021.

Comet 3D/Biela [Orbit 1]
Epoch 2023 Dec. 2.0 TT = JDT 2460280. 5

T 2023 Dec. 1.00755 TT Sato

g 0.7861293 (2000. 0) P Q

n 0.15175997 Peri. 273.53198 -0. 28175603 -0. 95896758

a 3.4809509 Node 192.96588 +0. 92665749 -0. 26344390

e 0.7741625 Incl. 8. 08068 +0. 24883618 -0. 10477832

P 6.49

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

parameters A1 = +0.32 +/- 0.13, A2 = -0.0926 +/- 0. 0001.
From Muraoka' s orbits (CHB 2010)

Comet P/2014 W1 (PANSTARRS)
Epoch 2023 Dec. 2.0 TT = JDT 2460280.5

T 2023 Dec. 18.58593 TT Sato

aq 2.7285873 (2000. 0) P Q

n 0.10405859 Peri. 152.03350 +0. 78058027 -0. 60904232
a 4.4766256 Node  246. 18329 +0. 54098925 +0. 77094253
e 0.3904812 Incl. 8. 83924 +0. 31308957 +0. 18631983
P 9.47

From 50 observations 2014 Nov. 17-2015 Feb. 14, mean residual 07.49.
From CHB 2021.

Comet C/2022 H1 (PANSTARRS)
Epoch 2024 Jan. 11.0 TT = JDT 2460320.5

T 2024 Jan. 18.63182 TT Sato

a 7.6933760 (2000. 0) P Q

z +0.0011610 Peri. 246.24921 -0. 33492979 +0. 93842944
+/-0. 0000794 Node 6. 35968 -0. 30052682 -0. 02120704
e 0.9910681 Incl.  49.86705 -0. 89303173 -0. 34481943

From 62 observations 2022 Mar. 2-Aug. 1, mean residual 0”.46.
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Comet 251P/LINEAR
Epoch 2024 Feb. 20.0 TT = JDT 2460360.5

T 2024 Feb. 13.23053 TT

g 1.7412709 (2000. 0)

n 0.14962851 Peri. 31.21434

a 3.5139303 Node 219. 34168

e 0.5044663 Incl.  23.38687

P 6.59

From 404 observations 2004 Apr. 17-2017

Comet P/2001 Q6 (NEAT)
Epoch 2024 Feb. 20.0 TT = JDT 2460360.5

T 2024 Feb. 28.88097 TT
a 1.4057695

n 0.04377762 Peri.
a 7.9732358 Node
e 0.8236890 Incl.
P 22.51

From 354 observations 2001 Aug. 18-2002 Mar.

From CHB 2022.

(2000. 0)
42.91746
22. 18569
56. 90902

Comet P/2019 A3 (PANSTARRS)
Epoch 2024 Feb. 20.0 TT = JDT 2460360. 5

T 2024 Mar. 2.68051 TT
a 2.3071871

n 0.17680940 Peri.
a 3.1438790 Node
e 0.2661336 Incl.
P 5.57

From 41 observations 2018 Aug. 8-2021 Mar.

From CHB 2022.

(2000. 0)

325. 71504
31. 29334
15. 37514

Comet P/2010 T2 (PANSTARRS)
Epoch 2024 Feb. 20.0 TT = JDT 2460360. 5

T 2024 Mar. 4.76130 TT
a 3.7792461

n 0.07352819 Peri.
a 5.6428712 Node
e 0.3302619 Incl.
P 13.40

(2000. 0)

351. 32046
58. 33326
7.91129

P
-0. 35987566
-0. 91677205
-0. 17325852

P
+0. 53773114
+0. 34263032
+0. 77035686

P
+0. 98816540
+0. 02733256
-0. 15093730

P
+0. 64618314
+0. 70820896
+0. 28440711

Sato

Q
+0. 89842574
-0. 39059661
+0. 20066260

Sept. 21, mean residual 0”.63.
Nongravitational parameters A1 = +0.45, A2 = +0.0252

Sato

Q
-0. 78151115
-0. 14028997
+0. 60791368

24, mean residual 0. 62

Sato

Q
+0. 06754955
+0. 80590726
+0. 58817561

14, mean residual 0”.35.

Sato

0
-0. 75413780
+0. 53532832
+0. 38039421

From 33 observations 2010 Oct. 6-2011 Jan
From CHB 2022.

2, mean residual 0”.73.

Comet P/2013 R3 (Catal ina—PANSTARRS)
Epoch 2024 Mar. 31.0 TT = JDT 2460400.5

T 2024 Mar. 20.51307 TT Sato

a 2.1956994 (2000. 0) P Q

n 0.18676712 Peri.  11.37955 +0. 99323770 +0. 11600430
a 3.0311151 Node  341.95690 -0. 10766815 +0. 90529935
e 0.2756133 Incl. 0. 86505 -0. 04343311 +0. 40862707
P 5.28

From 314 observations 2013 Sept. 15-2014 Jan. 3, mean residual 0”.52
From CHB 2022.

Comet P/2011 NO1 (Elenin)
Epoch 2024 May 10.0 TT = JDT 2460440.5

T 2024 May 5.95747 TT Sato

g 1.2436974 (2000. 0) P Q

n 0.07390191 Peri. 263.53873 -0. 91132390 +0. 33530557
a 5.6238309 Node 295.83166 -0. 18516559 -0. 85205467
e 0.7788523 Incl. 15. 39002 -0. 36769886 -0.40196147
P 13.34

From 57 observations 2011 June 12-Aug. 2, mean residual 0”.65.
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Comet P/2004 D029 (Spacewatch-LINEAR)
Epoch 2024 June 19.0 TT = JDT 2460480.5

T 2024 June 2.94760 TT Sato

a 4.0775615 (2000. 0) P Q

n 0.04986230 Peri.  40.40192 -0. 97963334 +0. 14843977
a 7.3106250 Node 147.37504 -0. 17280520 -0. 96620792
e 0.4422417 Incl.  14.52520 +0. 10225887 -0. 21073181
P 19.77

From 76 observations 2004 Feb. 11-2005 July 10, mean residual 0. 60.

From CHB 2022.

Comet P/2002 T6 (NEAT-LINEAR)

Epoch 2024 July 29.0 TT = JDT 2460520. 5

T 2024 July 16.17540 TT Sato

g 3.3896136 (2000. 0) P Q

n 0.04498112 Peri. 218.95102 +0. 42833197 -0. 89985609
a 7.8303751 Node  205. 99836 +0. 86894566 +0. 43519944
e 0.5671199 Incl.  10. 83569 +0. 24792170 +0. 02933373
P 21.91

From 412 observations 2002 Sept. 15-2004 Apr.

From CHB 2022.
Comet P/2010 WK (LINEAR)

Epoch 2024 July 29.0 TT = JDT 2460520. 5

15, mean residual 0”.69.

T 2024 July 21.10527 TT Sato

aq 1.7822714 (2000. 0) P Q

n 0.07116239 Peri.  41.00397 +0. 61368043 -0. 78859987
a 5.7672536 Node 11. 32418 +0. 66297310 +0. 48797419
e 0.6909671 Incl.  11.40077 +0. 42879249 +0. 37415429
P 13.85

From 584 observations 2010 Nov. 17-2011 Apr.
From CHB 2022.

21, mean residual 0”.57

Comet P/2014 MG4 (Spacewatch—PANSTARRS)
Epoch 2024 Sept. 7.0 TT = JDT 2460560.5

T 2024 Sept. 6.72808 TT Sato

g 3.7168881 (2000. 0) P Q

n 0.08778285 Peri. 298.93844 -0. 32294680 +0. 93858446
a 5.0141379 Node 311.69220 -0. 80178941 -0. 33954409
e 0.2587184 Incl. 9. 36496 -0. 50283110 -0. 06139237
P 11.23

From 189 observations 2014 June 20-2016

From CHB 2022.

Comet P/2015 HG16 (PANSTARRS)

Epoch 2024 Oct. 17.0 TT = JDT 2460600. 5

Nov. 6, mean residual 0”.48.

T 2024 Oct. 16.02526 TT Sato

g 3.1233040 (2000. 0) P Q

n 0.09433612 Peri.  46.74958 -0. 20523746 -0. 93978058
a 4.7791506 Node 57.05199 +0. 77682057 -0. 32627816
e 0.3464730 Incl.  19.00647 +0. 59533804 +0. 10175967
P 10.45

From 44 observations 2015 Jan. 14-2018 July 14, mean residual 0”.35

From CHB 2022.

Comet P/2012 US27 (Siding Spring)

Epoch 2024 Oct. 17.0 TT = JDT 2460600. 5

T 2024 Oct. 21.33408 TT Sato

g 1.8149892 (2000. 0) P Q

n 0.08394292 Peri. 0. 86483 +0. 64436510 -0. 59509785
a 5.1659078 Node 49. 21111 +0. 69775163 +0. 20052023
e 0.6486602 Incl.  39.37007 +0. 31294772 +0. 77823530
P 11.74

From 297 observations 2012 Oct. 17-2013 Apr. 18, mean

From CHB 2022.
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Comet D/1918 W1 (Schorr)
Epoch 2024 Nov. 26.0 TT = JDT 2460640.5

T 2024 Nov. 10.39063 TT Sato

aq 2.8619638 (2000. 0) P Q

n 0.11546974 Peri. 326.69589 +0. 73225250 -0. 67132052
a 4.1766100 Node 75.91372 +0. 64780174 +0. 63466158
e 0.3147639 Incl. 6. 78599 +0. 21014084 +0. 38279685
P 8.54

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

Comet P/2015 R2 (PANSTARRS)
Epoch 2025 Jan. 5.0 TT = JDT 2460680. 5

T 2025 Jan. 21.04216 TT Sato

a 2.4633760 (2000. 0) P Q

n 0.10275902 Peri. 149.44848 +0. 74689921 +0. 66278182
a 4.5142896 Node 168. 55325 -0. 65147850 +0. 74551429
e 0.4543159 Incl.  15.63804 -0. 13310647 +0. 07020467
P 9.59

From 24 observations 2015 Sept. 9-18, mean residual 0. 45
From CHB 2022.

Comet P/2011 UA134 (Spacewatch—-PANSTARRS)
Epoch 2025 Feb. 14.0 TT = JDT 2460720.5

T 2025 Feb. 17.35899 TT Sato

a 2.0752749 (2000. 0) P Q

n 0.07400458 Peri.  32.41018 +0. 30149818 -0. 94621077
a 5.6186287 Node 40. 38733 +0. 83160840 +0. 20073105
e 0.6306439 Incl.  10. 43936 +0. 46639717 +0. 25375624
P 13.32

From 126 observations 2011 Oct. 24-2012 Jan. 27, mean residual 0. 60.
From CHB 2022.

Comet P/2010 H2 (Vales)
Epoch 2025 Mar. 26.0 TT = JDT 2460760.5

T 2025 Mar. 10.04193 TT Sato

a 3.0758291 (2000. 0) P Q

n 0.13129922 Peri. 128.08530 -0. 95524957 +0. 19541859
a 3.8337867 Node 64. 18812 -0. 28198074 -0. 82837471
e 0.1977047 Incl.  14.28047 +0. 08935953 -0. 52498269
P 7.51

From 1606 observations 2010 Apr. 16-Sept. 4, mean residual 07,47
From CHB 2022.

Comet P/2010 A3 (Hill)

Epoch 2025 Mar. 26.0 TT = JDT 2460760. 5

T 2025 Mar. 11.31444 TT Sato

g 1.6210416 (2000. 0) P Q

n 0.06537984 Peri.  42.24898 -0. 25284815 -0. 94001593
a 6.1024866 Node 63. 58579 +0. 80516165 -0. 33567662
e 0.7343638 Incl.  14.81426 +0. 53645366 +0. 06075577
P 15.08

From 386 observations 2009 Oct. 14-2010 June 12, mean residual 0”.51.
From CHB 2022.

Comet P/2018 L5 (Leonard)
Epoch 2025 Mar. 26.0 TT = JDT 2460760.5

T 2025 Apr. 4.00758 TT

Sato

g 2.3089985 (2000. 0) P Q

n 0.14261340 Peri.  93.94757 +0. 68121238 +0. 73168324
a 3.6282385 Node 219.02745 -0. 68604704 +0. 62644788
e 0.3636035 Incl. 2. 20945 -0. 25551744 +0. 26870558
P 6.91

From 197 observations 2018 June 8-2019 Dec. 19, mean residual 0”.57
From CHB 2022.
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Comet 3D/Biela [Orbit 2]

Epoch 2025 May 25.0 TT = JDT 2460820.5

T 2025 May 25.81817 TT

aq 0.8208829

n 0.14816656 Peri.
a 3.5370070 Node
e 0.7679160 Incl.
P 6.65

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

(2000. 0)

276. 05226

192. 47299
1.87334

From Muraoka' s orbits (CHB 2010)

Comet P/2005 T5 (Broughton)

Epoch 2025 June 14.0 TT = JDT 2460840. 5

T 2025 June 15.01026 TT

q 3.2535558

n 0.05040265 Peri.
a 7.2582811 Node
e 0.5517457 Incl.
P 19.55

(2000. 0)
304. 84620
56. 99973
21. 38470

P
-0. 31569802
+0. 91572916
+0. 24854549

P
+0. 95209485
+0. 17682106
-0. 24949893

Sato

Q
-0. 94839836
-0. 29635953
-0. 11274564

Sato

Q
+0. 00077908
+0. 81447636
+0. 58019622

From 93 observations 2005 Aug. 26-2006 Jan. 6, mean residual 0”.59

From CHB 2022.
Comet D/1886 K1 (Brooks)

Epoch 2025 June 14.0 TT = JDT 2460840.5

T 2025 June 18.2191 TT

aq 1.888547

n 0.1470741 Peri.
a 3.554500 Node
e 0.468688 Incl.
P 6.70

From 39 observations 1886 May 25-July 3,

(2000. 0)
208. 3703
39. 1832
10. 9244

From R. J. Buckley orbit (1979).

Comet P/2003 0X29 (NEAT)

Epoch 2025 July 24.0 TT = JDT 2460880. 5

T 2025 Aug. 6.96959 TT

a 4.2292330

n 0.04356572 Peri.
a 71.9990687 Node
e 0.4712843 Incl.
P 22.62

(2000. 0)
37. 69077

264. 48422
11.40010

P
-0. 3872616
-0. 8060261
-0. 4476052

Sato

0
+0.9141618
-0. 2726438
-0. 2999559

mean residual 5”.0.

P
+0. 52050028
-0. 82358747
-0. 22535115

Sato

qQ
+0. 83088587
+0. 42772517
+0. 356592113

From 96 observations 2002 June 11-2003 Oct. 20, mean residual 0. 64.

From CHB 2022.
Comet 441P/PANSTARRS

Epoch 2025 Sept. 2.0 TT = JDT 2460920. 5

T 2025 Sept. 9.33035 TT

g 3.3278824 (2000. 0)

n 0.11735625 Peri. 178.85856
a 4.1317297 Node 143.59120
e 0.1945547 Incl. 2.57483
P 8.40

F

rom 106 observations 2009 Sept. 25-2022 Mar. 23, mean residual 0. 34

Comet P/2016 A2 (Christensen)

Epoch 2025 Oct
T 2025 Oct. 25.45726 TT

a 3.4705270

n 0.09471247 Peri.
a 4.7664817 Node
e 0.2718892 Incl.
P 10. 41

12.0 TT = JDT 2460960. 5

(2000. 0)
140. 51943
291. 56921
26. 68513

P
+0. 79283110
-0. 55950694
-0. 24160054

P
+0. 24456550
+0. 73659280
+0. 63057019

Sato

0
+0. 60885783
+0. 74451827
+0. 27383334

Sato

Q
-0. 87507997
+0. 44777490
-0. 18366457

From 48 observations 2016 Jan. 2-17, mean residual 0”.61.

From CHB 2022.
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Comet P/2012 01 (McNaught)

Epoch 2025 Nov.

T 2025 Nov. 1.48220 TT
a 1.4400853

n 0.14778876 Peri.
a 3.5430323 Node
e 0.5935444 Incl.
P 6.67

F

1.0 TT = JDT 2460980. 5

(2000. 0)

238. 32584
91. 88943
1.42489

Ccomet P/1999 R028 (LONEOS)

Epoch 2025 Nov.

T 2025 Nov. 4.99161 TT

g 1.1217901 (2000. 0)

n 0.15544926 Peri. 232.19642

a 3.4256549 Node 136.97863

e 0.6725327 Incl. 7. 52071

P 6.34

From 109 observations 1999 Sept. 7-Nov.

Comet P/2015 T019 (Lemmon-PANSTARRS)
Epoch 2025 Nov. 21.0 TT = JDT 2461000.5

T 2025 Nov. 23.58003 TT
g 2.9113113

n 0.10165794 Peri.
a 4.54682717 Node
e 0.3597049 Incl.
P 9.70

From 54 observations 2015 Sept. 12-2016

From CHB 2022.

1.0 TT = JDT 2460980. 5

(2000. 0)
89. 41031

321. 60815
6.50512

Comet P/1999 XN120 (Catalina)

Epoch 2025 Dec. 31.0 TT = JDT 2461040.5

T 2025 Dec. 20.79275 TT
g 3.2980753

n 0.11492588 Peri.
a 4.1897762 Node
e 0.2128278 Incl.
P 8.58

From 74 observations 1999 Nov. 3-2007 Dec.

From CHB 2022.

(2000. 0)

161. 45255

285. 27064
5. 02963

Comet P/2005 SB216 (LONEOS)

Epoch 2025 Dec. 31.0 TT = JDT 2461040.5

T 2026 Jan. 14.31068 TT

aq 3.8229412 (2000. 0)

n 0.05125974 Peri.  83.23316
a 71.1771458 Node 1.08109
e 0.4673452 Incl.  24.10769
P 19.23

F

rom 468 observations 2005 Sept. 23-2009 June 23, mean residual 0”.61.

Comet P/2007 C2 (Catalina)

Epoch 2026 Mar. 21.0 TT = JDT 2461120.5

T 2026 Mar. 20.77627 TT

a 3.6926489 (2000. 0)

n 0.05259233 Peri. 180.06600
a 7.0553916 Node  275. 20809
e 0.4766203 Incl. 8. 60054
P 18.74

F

P
+0. 86076575
-0. 41222179
-0. 29858921

P
+0. 98256849
+0. 18287025
-0. 03343112

Sato

Q
+0. 49234238
+0. 82313874
+0. 28291625

rom 94 observations 2012 July 18-Nov. 18, mean residual 0”.59

Sato

Q
-0. 16304877
+0. 93411900
+0. 31754808

13, mean residual 0”.73.

P
+0. 62507173
+0. 66351138
+0. 41114229

Sato

Q
-0. 77738988
+0. 57664891
+0. 25127875

Aug. 12, mean residual 0”.39

P
+0. 05597837
+0. 90459314
+0. 42258451

P
+0. 10070635
+0. 67217501
+0. 73351141

P
-0.09190748
+0. 91366738
+0. 39593552
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Sato

Q
-0. 99484341
+0. 08638751
-0. 05313927

16, mean residual 0”.64.

Sato

Q
-0. 99488635
+0. 06232544
+0. 07947767

Sato

0
-0. 98456777
-0. 02391339
-0. 17336222

rom 289 observations 2006 Oct. 19-2008 May 3, mean residual 0”.61.



Comet P/2012 02 (McNaught)
Epoch 2026 Mar. 21.0 TT = JDT 2461120.5

T 2026 Apr. 1.41889 TT Sato

g 1.7017435 (2000. 0) P Q

n 0.14245637 Peri. 183.39740 +0. 55535627 +0. 75154666
a 3.6309042 Node  120. 65336 -0. 75290192 +0. 63619121
e 0.5313169 Incl.  24.44749 -0. 35315451 -0. 17446595
P 6.92

From 81 observations 2012 May 20-Sept. 21, mean residual 0. 38.

Comet P/2011 V1 (Boattini)

Epoch 2026 Apr. 30.0 TT = JDT 2461160.5

T 2026 Apr. 29.16078 TT

Moo o 5O

1. 7416896
0. 12992522
3. 8607682
0. 5488749
1.59

Peri.
Node
Incl.

(2000. 0)
269. 36762
46. 70052
71.37588

P
+0. 71414357
-0. 58028222
-0. 39149905

Sato

Q
+0. 69373598
+0. 66135988
+0. 28519027

rom 25 observations 2011 Oct. 22-Nov. 20, mean residual 0”.40.

Comet P/2004 FY140 (LINEAR)

Epoch 2026 May 20.0 TT = JDT 2461180.5

T 2026 May 27.74127 1T

T oo Y 5 O

4.0820744
0. 09048926
4.9136554
0. 1692388
10. 89

Peri.
Node
Incl.

(2000. 0)

241.92742

326. 79099
2.13388

P
-0. 87665671
-0. 42731672
-0. 22107338

Sato

Q
+0. 48068402
-0. 79740383
-0. 36481503

rom 52 observations 2004 Mar. 27-July 12, mean residual 0”.42.

Comet P/1996 R2 (Lagerkvist)

Epoch 2026 June 9.0 TT = JDT 2461200.5

T 2026 June 15.76443 TT

o

n
a
e
P
F

2. 5870259
0. 13460630
3. 7707331
0. 3139197
1.32

rom 125 observations 1996 Aug

Peri.
Node
Incl.

(2000. 0)

333. 56653
39. 98549
2. 59981

Comet P/2009 B1 (Boattini)

Epoch 2026 July 19.0 TT = JDT 2461240.5

T 2026 July 1.02309 TT

o

n
a
e
P
F

2. 4479988
0. 05654693
6. 7224879
0. 6358493
17.43

rom 108 observations 2008 Nov

Peri.
Node
Incl.

(2000. 0)
129. 07287
297. 07226
22. 26159

Comet P/2018 VN2 (Leonard)

Epoch 2026 Aug. 28.0 TT = JDT 2461280.5

T

o

n
a
e
P
F

2026 Aug. 15.78612 TT
2.1195516
0. 12049430 Peri.
4.0596792 Node
0.4779017 Incl.
8.18

(2000. 0)
138. 93231

226. 42615
18. 25557

12-1997

18-2009

P
+0. 97186317
+0. 22334584
+0. 07482393

Sato

Q
-0. 23373572
+0. 87513255
+0. 42368696

Jan. 12, mean residual 0”.62

P
+0. 35289579
+0. 69795261
+0. 62315866

Sato

Q
-0. 87273958
+0. 48564912
-0. 04970476

Mar. 29, mean residual 0”.59

P
+0. 97167467
+0. 02473118
+0. 23502492

Sato

Q
-0. 06589478
+0. 98341965
+0. 16894874

rom 104 observations 2018 July 2-Dec. 13, mean residual 0”.54.
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Comet P/2005 T3 (Read)

Epoch 2026 Aug. 28.0 TT = JDT 2461280.5

T 2026 Aug. 26.96966 TT

o

Moo o S

6. 2520882
0. 04739125
7.5625904
0.1732875
20. 80

Peri.
Node
Incl.

(2000. 0)
7. 38349
217.57349
6. 23160

rom 42 observations 2005 Sept. 30-Nov.

Comet P/2010 U1 (Boattini)

Epoch 2026 Aug. 28.0 TT = JDT 2461280.5

T 2026 Sept. 9.82728 TT

o

n
a
e
P
F

4. 8753294
0. 05975049
6. 4800008
0.2476344
16. 50

Peri.
Node
Incl.

(2000. 0)
86. 68866

280. 65178
8. 22686

Comet P/2015 X3 (PANSTARRS)

Epoch 2026 Oct. 7.0 TT = JDT 2461320.5

T 2026 Oct. 22.42528 TT

T oo Y 5 O

Comert D/1894 F1 (Denning) [Orbit 2]
Epoch 2026 Oct. 27.0 TT = JDT 2461340.5

2.7985671

0. 08835480
4.9924758

0. 4394430

11.16

Peri.
Node
Incl.

rom 28 observations 2015 Nov

T 2026 Nov. 2.12646 TT

o

O © S

From 142 observations 1894 Mar.

1.5712712
0. 10509074
44472658
0. 6466883
9.38

Peri.
Node
Incl.

(2000. 0)
306. 94732
71. 25097
24. 41472

(2000. 0)

107. 43295
19. 88641
2. 34549

From Muraoka' s orbit (CHB 2006).

Comet P/2009 Y2 (Kowalski)

Epoch 2026 Dec. 26.0 TT = JDT 2461400.5

T 2026 Dec. 10.69747 TT

a 2.3698871 (2000. 0)

n 0.05894781 Peri. 172.32363
a 6.5386927 Node  262.05227
e 0.6375595 Incl.  29.98410
P 16.72

F

Comet P/2007 K2 (Gibbs)

Epoch 2026 Dec. 26.0 TT = JDT 2461400.5

T 2026 Dec. 25.88227 TT

o

Moo ™ S

2. 3209962
0. 04904143
1.3919773
0.6860115
20.10

Peri.
Node
Incl.

(2000. 0)

347. 06252

188.07274
1.58172

6-Dec.

27-June

P
+0. 81993397
+0. 51951531
+0. 24044152

Sato

Q
-0. 57024881
+0. 70436687
+0. 42270985

26, mean residual 0”.50

P
+0. 98170800
+0. 05865540
+0. 18113238

P
+0. 84242880
+0. 52194161
-0. 13375604

10, mean residual

P
-0. 60598527
+0. 71342378
+0. 35186413

Sato

Q
-0. 12834873
+0. 90657432
+0. 40205672

rom 111 observations 2009 Sept. 17-2011 Dec. 28, mean residual 0”.54

Sato

Q
-0. 35747096
+0. 72715462
+0. 58605518

0”. 40.

Sato

Q
-0. 79535405
-0. 55113648
-0. 25231036

5, mean residual 27.72

P
+0. 25161928
+0. 85929416
+0. 44531033

P
-0. 99612281
+0. 08777822
+0. 00585993
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Sato

Q
-0. 83168688
+0. 42728608
-0. 35457516

rom 173 observations 2009 Dec. 20-2010 Apr. 2, mean residual 0”.56

Sato

0
-0. 08600031
-0. 95758767
-0. 27500874

rom 49 observations 2007 Apr. 11-July 11, mean residual 0”.72



Comet D/1894 F1 (Denning) [Orbit 1]

Epoch 2029 May 24.0 TT = JDT 2462280.5

T 2029 June 12.88617 TT

a 1.1676422

n 0.13199546 Peri.
a 3.8202934 Node
e 0.6943580 Incl.
P 7.47

(2000. 0)

198. 57508

297. 21312
1.42124

P
-0. 71667985
+0. 64295584
+0. 27014400

Sato

Q
-0. 69705341
-0. 64814646
-0. 30663122

From 120 observations 1894 Mar. 27-June 5, mean residual 2”.6.
From Williams’s orbit (1993).

Comet C/2014 UN271 (Bernardinelli-Bernstein)

Epoch 2031 Jan. 14.0 TT = JDT 2462880.5

T 2031 Jan. 22.97879 TT
a 10.9504118

z -0.0000647 Peri.

+/-0. 0000015 Node

e 1.0007089 Incl.

(2000. 0)
326. 32039
190. 02337
95. 45438

P
-0. 810275717
+0. 03907981
-0. 58474434

Sato

Q
-0. 55985132
-0. 34660277
+0. 75261745

From 309 observations 2014 Aug. 14-2023 Jan. 2, mean residual 07.48.

Remarks:

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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