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COMET 2I/Borisov

Observations:

00021 C2019 09 18.77219 09 03 36.69 +27 42 36.7 17.2 RmET@44349
00021 C2019 09 18.78160 09 03 37.76 +27 42 25.3 mETO44349
00021 5C2019 09 21.51539 09 08 44.19 +26 45 06.0 VET044U69
00021 5C2019 09 21.51944 09 08 44.63 +26 45 00.2 17.7 GVET044U69
00021 5C2019 09 22.50775 09 10 35.36 +26 23 46.0 VET044U69
00021 5C2019 09 22.51133 09 10 35.78 +26 23 41.3 VETO44U69
00021 5C2019 09 22.51490 09 10 36.16 +26 23 36.6 17.6 GVET044U69
00021 KC2019 09 24.08635 09 13 32.08 +25 49 15.7 17.5 NQET@44585
00021 KC2019 09 24.08671 ©9 13 32.12 +25 49 15.5 17.7 NQET@44585
00021 KC2019 09 24.08959 09 13 32.42 +25 49 11.8 17.6 NqET@44585
00021 KC2019 09 24.09013 @09 13 32.50 +25 49 10.5 17.5 NQET@44585
00021 KC2019 09 24.09049 09 13 32.52 +25 49 10.8 17.5 NgET@44585
00021 KC2019 09 24.76175 09 14 47.64 +25 34 16.4 16.8 RqQET@44D95
00021 KC2019 09 24.77465 09 14 49.12 +25 33 59.9 qETO44D95
00021 KC2019 09 24.77680 09 14 49.30 +25 33 56.8 qETO44D95
00021 C2019 09 25.79830 09 16 43.53 +25 11 02.1 16.9 RqET0440Q11
00021 C2019 09 25.80259 09 16 44.02 +25 10 56.1 qETO44Q11
00021 C2019 09 25.81117 ©9 16 44.98 +25 10 44.6 qETO44Q11
00021 KC2019 09 26.22655109 17 31.423+25 01 19.80 18.5 GVET@44]04
00021 KC2019 09 26.23107109 17 31.933+25 01 13.59 18.7 GVET0443]04
00021 KC2019 09 26.23559609 17 32.438+25 01 07.44 18.3 GVET0443]04
00021 S2019 09 26.36250109 17 46.51 +24 58 14.4 LETO44C53
00021 52019 09 26.3625011 - 2027.9624 + 6363.4448 + 2545.0305 ETO44C53
00021 S2019 09 26.36689909 17 47.01 +24 58 07.9 LETO44C53
00021 52019 09 26.3668991 - 1153.1185 + 5073.7573 + 4897.2583  ET044C53
00021 S2019 09 26.37129909 17 47.42 +24 58 00.3 LETO44C53
00021 52019 09 26.3712991 - 98.8257 + 2994.8444 + 6486.4042 ETO44C53
00021 52019 09 26.49849809 18 01.65 +24 55 09.3 LETO44C53
00021 52019 09 26.4984981 - 2520.1051 + 6680.6397 + 365.8732 ETO44C53
00021 S2019 09 26.50069809 18 01.90 +24 55 06.0 LET@44C53
00021 52019 09 26.5006981 - 2247.6127 + 6555.5425 + 1751.7441 ETO44C53
00021 S2019 09 26.50289709 18 02.09 +24 55 02.7 LETO44C53
00021 52019 09 26.5028971 - 1886.7392 + 6172.6725 + 3068.5517  ET044C53
00021 C2019 09 26.79309 09 18 34.74 +24 48 24.9 17.1 RmET@44349
00021 C2019 09 26.80265 09 18 35.81 +24 48 12.0 mETO44349
00021 KC2019 09 27.12653 04 38 40.47 +33 31 24.1 17.9 VAETe44A77
00021 C2019 09 27.16226 09 19 15.92 +24 39 56.1 17.8 GVET044K63
00021 C2019 09 27.16591 09 19 16.30 +24 39 50.7 17.7 GVETO44K63
00021 KC2019 09 27.17028 09 19 16.83 +24 39 45.2 17.7 VAET@44A77
00021 C2019 09 27.17104 09 19 16.83 +24 39 43.3 16.7 GVETQ44K63
00021 KC2019 09 27.17806 09 19 17.80 +24 39 33.4 18.3 RQET0443157
00021 KC2019 09 27.17850 09 19 17.77 +24 39 34.1 17.7 VAET44A77
00021 KC2019 09 27.18343 09 19 18.30 +24 39 27.1 17.7 VAET@44A77
00021 KC2019 09 27.18736 09 19 18.81 +24 39 20.6 18.2 RQqET044357
00021 KC2019 09 27.19664 09 19 19.82 +24 39 08.2 17.1 RqET044357
00021 KC2019 @9 27.22924909 19 23.431+24 38 24.16 17.9 GVET0443]04
00021 KC2019 09 27.23377609 19 23.919+24 38 17.90 18.6 GVET@44]04
00021 KC2019 09 27.23830109 19 24.434+24 38 11.66 18.0 GVET0443]04
00021 C2019 09 28.06555 09 20 56.75 +24 19 00.4 16.8 RQETO44A98
00021 C2019 09 28.06675 09 20 56.91 +24 19 00.1 16.8 RQET@44A98
00021 C2019 09 28.07034 09 20 57.37 +24 18 55.5 17.2 RQETO44A98
00021 C2019 09 28.07154 09 20 57.45 +24 18 52.7 16.8 RQETO44A98
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10513 09 21 o1.
10652 09 21 o1.
10817 09 21 o1.
10917 09 21 o1.
10999 09 21 o1.
11083 09 21 o1.
11178 09 21 01.
11324 09 21 Q2.
11439 @9 21 02.
11520 09 21 02.
11593 @9 21 02.
11689 09 21 02.
11770 09 21 @2.
11850 09 21 02.
11953 @9 21 02.
12115 @9 21 @2.
12216 09 21 03.
12311 @9 21 03.
12493 09 21 03.
16213 09 21 07.
17880 09 21 09.
21900 09 21 13.
22577309 21 14.
23029309 21 15.
.46 +24
23482009 21 15.
31597309 21 24.
4700 +
31817209 21 24.
3181721 - 1727.
32037209 21 25.
3203721 - 1221.
38483909 21 32.
3848391 - 2326.
38703809 21 32.
3870381 - 1920.
38923809 21 32.
3892381 - 1438.
.40582 09 21 34.
.42051 09 21 36.
.43495 09 21 37.
.45578809 21 40.
.4557881 - 2122.
.45798809 21 40.
.4579881 - 1672.
.46018709 21 40.
.4601871 - 1156.
72222309 22 10.
7222231 - 2796.
72442209 22 10.
7244221 - 2952.
72662209 22 10.
7266221 - 2993.
.45 +23
14841 09 22 57.
15030 09 22 57.
15544 09 22 58.
15870 09 22 58.
16058 09 22 58.
16706 @9 22 59.
16719 09 22 59.
17446 09 23 00.
18887 09 23 02.
19634 09 23 02.
20381 @9 23 03.
22240909 23 05.
22388 09 23 06.
22693409 23 06.
22872 09 23 06.
23146009 23 06.
23437 @9 23 07.
36111209 23 21.
3611121 - 2474.
.45 +23
3633111 - 2070.
36551009 23 21.
3655101 - 1585.
.43935409 23 29.
.4393541 - 538.
.44155409 23 30.
.4415541 + 67.
.44375309 23 30.
.4437531 + 671.
50405409 23 37.
5040541 - 1819.
50845309 23 37.
5084531 - 719.
51065209 23 37.
5106521 - 116.
57349809 23 44.
5734981 - 1894.
57569809 23 44.
5756981 - 1378.
63634409 23 51.
6363441 - 2964.
63854309 23 52.
6385431 - 2735.
07750 09 24 41.
09700 09 24 43.
.46 +23
12922409 24 46.
13495 @9 24 47.
13598009 24 47.
13855 @9 24 47.
14212 09 24 48.
.41 +23
16094 09 24 50.

23292 09 21 15

3159731 - 2165

12976 @9 22 55

36331109 23 21

11659 09 24 45

14294 @9 24 48
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42 +23

18 06.
18 3.
18 02.
18 o0.
17 59.
17 58.
17 57.
17 55.
17 53.
17 52.
17 52.
17 5e.
17 48.
17 48.
17 46.
17 44.
17 43
17 41.
17 39.
16 47.
16 24.
15 28.
15 18.
15 12.
15 e8.
15 06.14
13 12.7

6212.1166
13 09.6

5650.6816
13 05.9

4867.1423
11 36.3

6367.4235
11 33.4

5902.4633
11 29.9

5205.5526
11 07.4

10 46.1

10 26.0

@9 55.8

6141.7538
@9 51.6

5548.0794
09 48.6

4736.4968
03 46.2

4752.3864
03 43.5

5555.8414
03 40.7

6141.7577
54 05.
53 39.
53 36.
53 28.
53 24.
53 21.
53 13.
53 12.
53 02.
52 42.
52 32.
52 21.
51 54.
51 52.
51 48.
51 45.
51 42.
51 37.
48 38.
6364.6548
48 35.3

5934.5906
48 31.5

5271.2457
46 45.6

3511.8907
46 42.2

2353.8499
46 38.5

1103.6791
45 14.8

5583.4962
45 08.7

3830.0504
45 ©5.3

2709.0349
43 36.8

5673.7378
43 33.8

4920.8401
42 08.6

6501.0571
42 06.1

6506.3965
31 34.
31 06.
30 38.
30 21.
30 12.
30 10.
30 08.
30 o1.
30 00.
29 35.
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Observer details:

104 San Marcello Pistoiese.

Bacci, L.
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Tesi, G.
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Fagioli.

16498 09 24 50.
17660 09 24 52.
17900 09 24 52.
17941 09 24 52.
18043 09 24 52.
18184 @9 24 52.
18325 09 24 52.
18466 09 24 53.
18608 09 24 53.
18749 09 24 53.
18750109 24 53.
1875011 - 2963.
18890 09 24 53.
19031 09 24 53.
19172 @9 24 53.
19189909 24 53.
1918991 - 3141.
19629909 24 54.
1962991 - 2830.
25694509 25 o1.
.4103 +
26134409 25 01.
2613441 - 3152.
26574309 25 @2.
2657431 - 2875.
42955 @9 25 20.
43293 @9 25 20.
43634 09 25 21.
.41 +23
.46 +23
4762761 - 2730.
48067509 25 25.
4806751 - 1890.
54352109 25 32.
5435211 - 3032.
.42 +23
5479201 - 2422.
60416709 25 39.
6041671 - 2777.
60856609 25 40.
6085661 - 3167.
61296509 25 40.
6129651 - 3065.
02430609 26 26.
0243061 - 3011.
02870509 26 27.
0287051 - 3231.
03310409 26 27.
0331041 - 2950.
09320 09 26 34.
09520 09 26 34.
09714 09 26 34.
10421 09 26 35.
10922 09 26 36.
11342 09 26 36.
11712 @9 26 36.
.48 +23
12532 09 26 37.
12621 @9 26 37.
12812 @9 26 38.
13477 09 26 38.
13516 @9 26 38.
13569 09 26 39.
.42 +23
14219 @9 26 39.
14726 09 26 40.
16269 09 26 41.
16319509 26 41.
1631951 - 2952.
16400 09 26 42.
16531 @9 26 42.
16759409 26 42.
L4207 +
17199309 26 42.
1719931 - 3034.
17279 09 26 43.
17410 09 26 43.
.45 +23
17639209 26 43.
1763921 - 2351.
17724 09 26 43.
17854 09 26 43.
.40523 09 27 09.
.41857 09 27 10.
.43178 09 27 11.

2569451 - 2939

43978 09 25 21
47627609 25 25

54792009 25 33

12192 @9 26 37

13995 @9 26 39

1675941 - 3245

17593 @9 26 43

0.6-m /5.5 reflector + CCD.

152 Moletai Astronomical Observatory.

Measurer K. Cernis.
349 Ageo. Observer K. Kadota.
470 Ceccano. Observer G. Masi.
511 Haute Provence.

Robert, M. Dennefeld, F.
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Observers K. Cernis, 3.
1.65-m /3.2 reflector + CCD.
0.25-m /5.0 reflector + CCD.

0.43-m /6.8 astrograph + CCD.

4315.

1813.

970.

4469.

2002.

776.

1581.

4123.

2729.

5183.

2920.

202.

4422.

1945

835.

4723.

2320.

443

3138.

Observers P. Bacci, M. Maestripieri.
0.60-m reflector + CCD.
Observer S. Gajdos.
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.4315
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Measurers P.

Zdanavicius.

Observers J. Desmars, W. Thuillot, S. Bouquillon, V.

Measurers J. Desmars, W. Thuillot, S. Bouquillon, F.
1.20-m f/6 reflector + CCD.

Barache.

585 Kyiv comet station.
586 Pic du Midi.

850 Cordell-lorenz Observatory, Sewanee.
Schmidt-Cassegrain + CCD.

970 Chelmsford.
A71 Stixendorf.

Jaeger.

Observers M. Jaeger, E.
0.2-m f/2 reflector + CCD.

A77 Observatoire Chante-Perdrix, Dauban.

Observer A. Baransky.
Observers F. Colas, M. Birlan, A. Sonka, F.

Taris, M. Delbo, B. Carry, P. Tanga, D. Souami.
Taris, T. Carlucci, C.

0.7-m f/4 reflector + CCD.

Observer D. T. Durig.

Prosperi, S. Prosperi.

Observers C. Rinner, F.

Sevres.

0.3-m f/5.0

Observer N. James. ©.28-m f/10 Schmidt-Cassegrain + CCD.

Measurer M.

Kugel, 3J.


http://www.gamp-pt.net/
http://www.daa.fmph.uniba.sk/agonews
http://www.itpa.lt/mao/aboutmao.html
http://www.astroarts.co.jp/ageo/
http://www.bellatrixobservatory.org/
http://www.obs-hp.fr/
http://www.bdl.fr/s2p/imagespic.html
http://www.sewanee.edu/physics/OBSERVATORY/observatory.html
http://www.britastro.org/iandi/obsjames.htm

Nicolas. Measurers F. Kugel, J. Nicolas. ©.4-m f/2.8 reflector + CCD,
0.41-m /3.3 reflector + CCD.

A98 Observatory Mazzarot-1, Baran. Observer S. Shurpakov. ©.41-m /3.9
Newtonian reflector + CCD.

C53 NEOSSat. Observer S. Thorsteinson. Measurer D. D. Balam. ©0.15-m
reflector + CCD.

D95 Kurihara. Observer T. Takahashi. ©.25-m f/4.2 reflector + CCD.

G40 Slooh.com Canary Islands Observatory. Observer B. Lutkenhoner. ©0.43-m
/6.8 Corrected Dall-Kirkham + CCD.

Jol Observatorio Cielo Profundo, Leon. Observer J. Gonzalez. ©0.20-m /6
Ritchey-Chretien + CCD.

Jo4 ESA Optical Ground Station, Tenerife. Observer P. Ruiz. Measurers M.
Micheli, D. Koschny, M. Busch, A. Knofel, E. Schwab. 1.0-m f/4.4
reflector + CCD.

JA47 Observatorio Nazaret. Observer G. Muler. 0.30-m f/1@ Schmidt-Cassegrain.
J57 Centro Astronomico Alto Turia, Valencia. Observers G. Fornas, A. Carreno,
V. Mas. Measurers E. Arce, L. Rivas, P. Rosillo, S. Crespo. ©.40-m f/10

Schmidt-Cassegrain + CCD.

J95 Great Shefford. Observer P. Birtwhistle. ©.41-m f/6.3 Schmidt-Cassegrain

+ CCD.

K61 Rokycany Observatory. Observer M. Adamovsky. ©.51-m /6.8 reflector + CCD.

K63 G. Pascoli Observatory, Castelvecchio Pascoli. Observer R. Bacci. ©0.4-m
/3.2 Newtonian reflector + CCD.

K74 Muensterschwarzach Observatory, Schwarzach. Observer C. Gerhard. ©.30-m
f/4.6 Newtonian reflector + CCD.

LO4 ROASTERR-1 Observatory, Cluj-Napoca. Observer L. Hudin. ©.3-m f/5
reflector + CCD.

Q11 Shinshiro. Observer T. Ikemura. Measurer H. Sato. ©.35-m f/5 reflector +
CCD.

U69 iTelescope SRO Observatory, Auberry. Observer H. Sato. 0.61-m /6.5
astrograph + CCD.

W34 Squirrel Valley Observatory, Columbus. Observer R. L. Flynn. ©.35-m /1.9

Schmidt-Cassegrain + CCD.

Orbital elements:

2I/Borisov
Epoch 2019 Dec. 23.0 TT = JIDT 2458840.5
T 2019 Dec. 8.56658 TT Williams
q 2.0061181 (2000.0) p Q
z -1.1737680 Peri. 209.13509 -0.81467296 -0.19296957
+/-0.0018821 Node  308.14434 +0.56665575 -0.46542418
e 3.3547172 Incl. 44.05618 -0.12332568 -0.86379574
From 711 observations 2019 Aug. 30-Oct. 1, mean residual 0".6.
2I/Borisov
Epoch 2019 Apr. 27.0 TT = JIDT 2458600.5
T 2019 Dec. 8.56364 TT Williams
q 2.0060362 (2000.0) P Q
z -1.1739215 Peri. 209.13504 -0.81470408 -0.19295973
+/-0.0018821 Node 308.14670 +0.56661055 -0.46545755
e 3.3549290 Incl. 44.05362 -0.12332779 -0.86377996
From 711 observations 2019 Aug. 30-Oct. 1, mean residual 0".6.
Ephemeris:
Date T R. A. (2000) Decl. Delta r Elong. Phase ml m2

2019 09 02 08 32 10.5 +32 52 08 3.6544 2.9382 38.9 12.5 18.5
2019 09 17 09 00 17.5 +28 18 41 3.3225 2.7097 45.2 15.3 17.9
2019 09 25 09 15 14.0 +25 29 00 3.1485 2.5958 48.6 16.8 17.6

2019 10 o1 09 26 23.6 +23 @9 27

3.0207 2.5147 51.0 18.0 17.4
2019 10 02 09 28 14.9 +22 45 06 2.9997 2.5015 51.5 18.2 17.4
2019 10 o3 09 30 06.1 +22 20 26 2.9788 2.4885 51.9 18.4 17.3

2019 10 09 09 41 11.2 +19 45 31 2.8553 2.4130 54.3 19.7 17.1
2019 10 17 @9 55 52.2 +15 59 30 2.6974 2.3200 57.5 21.3 16.8
2019 11 o1 10 23 ©3.0 +07 51 @8 2.4287 2.1727 63.3 24.1 16.3

A. U. Tomatic (C) Copyright 2019 MPC M.P.E.C. 2019-T44
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