THE COMET HANDBOOK

FOR 2020
EEFR
2020

BEETXRHEBEZTE R R IT
Published by the Editorial Committee
for the Comet Handbook



Index to Ephemerides:

Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet

O5P/ (2060) CRiFON:sr-sssrrrerereesssnnnnnnnnaansasseraaaaenrereeeerannnnnnnnn s 1
174P/ (60558) EGREGC | US++++++++++rrrrrrrrrnnnnnnumnunnnrareeeaeasesseeennnnnnnnnnnnaaas 2
C/2011 KP36 (SPACEWaLCh) ««e+reerreeerrerrrrmmrmmnmmasniiniinne e 3
C/2014 OE4 (PANSTARRS) ++++sxrseereeeenesnnnnnnnnnsanssarraaearaeeneeeeannnnnnnns 4
C/2014 Bl (SGRWArTZ) -+++rrrrerererrrrmrmmmmnnnunuuaaaasssaasaeaseneneennannnanes 5
G/2016 AT (PANSTARRS) -«rrrsrsnsnsnsssserseseesssssnrnnnsnsnnniass s s e e e e e aeaeees 6
C/2015 01 (PANSTARRS) ««ccsessssnnnnssnsssssersesesmmmmmmennnnnnnnnnnnananseeaaaas 7
C/2015 XY1 (LEMMON) «xxxeeeerrnnnnnnrrrrrreeseessmmemmmnnsnnnnnnnanasassaeaaasaseenes 8
C/2016 R2 (PANSTARRS) -+++ssssssnssssrrereeserssmmemmmunsnnnnnnnnnaanaeeaaaaaneens 9
T15OP/LONEQS: - ++«#x s s sssnsmsssrerreeeaeaeeeeteeessn bbbt a e e e e e e e e e e 10
C/2016 N6 (PANSTARRS) «-vrxrrrsrsnnnnnnssssrrsrsesssssrsnnennnnnnninias s 11
C/2016 M1 (PANSTARRS) ««cxsssssssnnnnnnsssrseeeesssmmmmmmmnnnnnnnnnnaaaaeaaanss 12
G/2018 L2 (ATLAS) «+++rrrrrrrrnnnnnmnnnnnnasssersassnssesesensnsnsnnni s 13
G/2018 A3 (ATLAS) «++rrrrrrrrrnnnnnmnmnnnassssesseesesseserenrnrnnnn s 14
C/2017 B3 (LINEAR) =++++ssreeeeeeeeremmmmmnnmunnnnnnaaaaaasaaaasasanenennnnnnnnnns 15
C/2010 U3 (BOALLiNi) rrrrrrererereremrmmmmnnnnnnnnaaansnareaaaaasseneeennennnnnnns 16
29P/SChwassmann—Wachmann:-++«««««««xseeesssnrnnnnnsasseseeraanaareereeeeannnnnnnns 17
TP /GERI@ | §-++++rrrrrereerrrrerrnnnnnttit e e e 18
DBTP/Lar SOM+++++++++xrerrrrnnnnnnnnsa e s e e e e e e e e et e e e e e r e e bbb 19
G/2019 K5 (YOURE) «+++rrrrrrrrrrmmmnsmmnnnnmnnnssntsssttnnae sttt e e e e e 20
C/2018 X2 (FitZSiMmMONS) -rrrrrrrssnsssrssrrrrreeseesrrrrnrnrnnntninisas s 21
C/2018 AB (GibhS) «+rrrrrrrrrrrrnnmnnmnnnnasreeseeeseesee e et 29
C/2019 K8 (ATLAS) «+++rereeresnrnnnnnmnnsasssereaaaansseseeetssnssnnnnanaaeeess 23
C/2020 A3 (ATLAS) «+++rereeressnnnnnnnnnnsasnseeraaeanseereeeeternsnnnnnnan s 24
C/2018 D04 (LEMMON) *+xxreeeserrrnnnnnnnrsssrsrssensemmememeesnnnsnnnnnnanasaeess 25
C/2018 W2 (AFriGan) --=srrrrrrrerrrrmmmmmnnnnunnunaaaarseraasaaaseeeerrrnnnnnanes 26
D60P /MONAUGRL +++++rrrrrerseesassssisiiir st 27
38AP /KOWA | SK-++++rrrereeresnsnnnnnnnnnnaaasaeeeaaaeaaenetetittntn e e e e e e e e e 28
76P/West—KohoUteK—TKEMUF@--«««««xsss=ssssrrrrrrrereeerermrmmnnnnnnnn s 29
BOP/K | MO | @-+ ==+ ++rrereeerrrrrrmnmnnnnnn s e e e e e e e 30
C/2018 N2 (ASASSN) +++++rrrrererereremmmnmnnnunnnnnaasasaaeaaaaraaaneaesrennnnnnns 31
155P/SHOEMAKE ++++++++xreereerennnnnnnnnnnnasasaaeaaaaaasaneeetaensnsnnna e e eeeeeas 39
T 7 33
C/2018 FA (PANSTARRS) «-rrrrrssrsnnnnnnsssssrersesssssnssnennnnnnnnsias s 34

D1 /BOF [ SOV-##rrrrrsrsnneasssereeseeae ettt ettt bbb 35
P/2019 Y3 (Cataling) ---ss=ssrrrrrreererrrmmmmmmmmmmmnnnnnnananaaaaaaaaaaeaeanes 36
DBOP/BlANDain:+srrrrerresssssssssssisiiiisnntsstirttrrr s s 37
G/2020 A2 (IWAMOLO) «rrrrrrrrrrrnnnnmnnssrsrrrsrseessrenenrnnnntnn e 38
TOTP/CRErNYKR= -« rrrrreeerrrsssrrnreeta st 39
T1AP /Wi SeMaN—SK i Ffi«-ereeeeeernrnnnnanrrrrremeemannreiiiiiiiinnia e e e e e e e aaeeees 40
P/2019 Y2 (FUIS) cereerrnnnnnnsrsesereeesammnenetimiinssnnsnaasaaeeaeaaaaaaeenes 4



Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet

T12P/Ur@ata—Ni i jiMmassesessrrreereemmmmmrrenrii 42
C/2019 K1 (ATLAS) =+rrrrrmnrerernnmnrermnnunesnnunaennnsaeenna e ennns e ennns 43
D03P /KOT | @V i Grrrrrrnsrrerrnmsreernnasesrsseaerss s e e s r e e e rr e e nnn e eees 44
298P /LINEAR: ++++reesesreresussitrtunesietinesistisiesisress et s sanasaenes 45
C/2019 YT (ATLAS) -rrrrremmrrrrrnnunreemnnuraennnuasennssearnnssernnaaeaeees 46
3O0P /G ibhS=++rrrnrrrrrennrrrrrnnureennn e e 47
C/2017 K5 (PANSTARRS) -r-x+xrerusrsrrnnnnrremmnuresennnsrannnnasernnnanaennns 48
392P /L INEAR- -+ ++sssxrrerrnunseennnusaennnuaasenss s aassn s e e e s e e rrn e e e nnn e eees 49
210P/Chr i SEENSEN+++revssrrrrenersrruiiniitiiiiiiris e 50
P/2005 T2 (ChriStensen) -«++rreesrrerrrmsrerrnnmmermnunnarnnnnnaennnanaeens 51
BT3P/ GibhS rrrrnrrerrennnrrernnreeenna et et 52
DB6P/Chr i STENSEN+++rrsssrrrrrrusrrrrrratar it 53
T2AP /MEKOS -+ #=+r+rrrmmreerrnnseesnss e e e en s e e e e e e e 54
C/2017 T2 (PANSTARRS) -rv=+rrrrrrnsreernnunrermnnusrennnusasrnnnnaennnnnnaenns 55
A/2019 G rrenrrrrrrnmnreemnnnreeeena e e e e e e et a e e 56
TP /BUS™+++r#==xrrennsrrernnraennn e e e et e 57
A/2019 KBreererrerennermemenierimmiienieiiisr s 58
58P/ JaCKSON—NEU M N=-xxxeeeersnnnssssssrreesaensir i 59
C/2019 YA (ATLAS) -+rrrrennrrrrrnnnnreemnnunernnnuasennnsaaern s eennnanaeees 60
36P/WHipp | @e+++rrrrrrensnnssrmmmmiiiiiiiiiii 61
BAP /GGl @S+r+rrrrmrrerrrnnrerrnnrrernn e e e e r e e 62
C/2019 K7 (SMith) -rerreemrreremnmreemnnnraeenn e eern e e 63
A/2019 UBreennrrrrmmnrermnnaresmnnaesens s e s s s e e e e e 64
P/2012 SB6 (LEMMON) ++rrr=rrsrremnrrerrnnnsmernnnusrannsussaernnnssernnnaaannns 65
OP/ENGKE:+++++reenesrereanisninteiisiiiie 66
DAQP /L INEAR- -+ ++x s s rrerrnunseernnasaennna e s anrs s e e s n e e e e e e e e nnn e 67
3T TP/SGOTE [ e rrrrrmmrrerrnnsereenn e e et 68
G/2019 V1 (BOriSOV) s+ereeserseressermmmesnerisriuiinietisinsiinteesienianssinnes 69
178P/Hug—Be | [ reseeerrreerrmmnienniiiiiiiiisiiiiir s 70
A/2019 QT rrrnrrrrrrmmnreemnnanreennna e e eens s e e s e e e e r e 71
T15P/MaUEY-+++++rrereeererrnrretta s 72
SOAP/Qryrereeeessssssnnsisssnnniini st 73
P/2013 W1 (PANSTARRS) «-vvesrrsremmurrermsunimnrrnsiianetin e 74
D57P/0atal [N@rrrrrrnrrrrrrrmnreernnunreernn et et 75
DT8P /MONAUGHL +++rreeersserrrterrasisiniiiir s 76
P/2007 R2 (Gibbs) rerrererssrrerennerimminneriniuniniinniisninienssanienes 77
DOBP /Garradds-++=++rrrssrrrrrrmrrernnnrrrrr e 78
P/2007 VQ11 (Cataling) -rrererreeremmsrerrmnmmmeemnnnnnrrnnanereseeeennanns 79
B8P /HOWE | | ++++rreerrerrrmmneeemnme e et e s ettt 80
25AP /MONAUGHIL:++++++rerrrrreresrmsiiiiiiins i 81
218P/LINEAR: =+ ++reesesrerenuastsrtanesientuienistisis ettt sssranasaenes 82

P/20‘|5 X6 (PANSTARRS) ............................................................ 83



Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet
Comet

ST8P/MCNaUGHT == -rerreerrerenn e 84
T8AP /L OV +++= e reeremrenreee sttt 85
C/2017 Y2 (PANSTARRS) «eeeeremrenrensenmunmumeiiiiiiiisnnn e 86
Q1P /RUSSE | | ++errerrenrnenenmieiii 87
156P/RUSSE | [=LINEAR:=-+=-esremreneenmaetiiit it 88
11P/Tempe | —=Swi Ft—LINEAR:++-s=rreereeumemmeiei i, 89
C/2019 NT (ATLAS) reereeremrenrensenmemeitiiiii s 90
162P/Siding Spring: -seesseeereereemmmnimiii 01
220P /MCNaUGH T --==+rerreeerereee e 99
TATP/MACRNO | Ze++eeremremrenee e 03
293P/ SPACEWAT N ++#=rrssrrrnrerneeei ettt 04
P/2013 TL117 (LEMMOR) «xv+=rrsrressrrrrrsnussesmunusrssnsusinrnsssansssnaenes 95
P/2009 Q4 (Bo@ttini) reereeresremremmemmummuimiiiiiiii s 06
2TTP/LINEAR: - eesensensen ettt 97
08P/ TAKAM | ZAWA+++++++=+=resrerrsnrsnsuruntrtr s 08
C/2019 B3 (PANSTARRS) «reeerenrensensensamuniiiiiiinnns s 09
102P/ShOEMaKEF -+ reererrenrenmertetet et 100
P/2007 B1 (ChriSTenSEn) ««=erererererererememeeiiei s 101
P/2005 XA54 (LONEQS—Hi | 1) xererereremmmmmeeies 102
P/2009 U4 (MONAUGNL) «+xxreeeesrrrerrmmrrmmniinniiii i 103
265P /L INEAR =+ e=venremsensansasas st 104
P/2013 A2 (SCOLLI) rrerererrerererer e 105
P/2013 EWO0 (Tenagra) -«---+«sreesseesreensmeummmunmeuiniiniiiiniiieasiaeaas 106
TTP/HO M@ == -esreerenrenrensamt sttt 107
2ABP /NEAT -+ +enrenrensenseste e 108
C/2019 T3 (ATLAS) reereeremremrensenmamartitii 109
P/2016 G1 (PANSTARRS) :esxesresrunrunsunmumunisiiisiss s 110
TOP/TEMPE | #+reerrereees et 111
C/2016 Q2 (PANSTARRS) «eeeeremrensensenmanmamiiiiiiinssss s 112
P/2013 02 (PANSTARRS) - esxesresrunsunsunmumumisiiisiiisissa s 113
TP/PONS—WiNNECKE:-++ -+ resrerrsrrururtiiii 114
P/2014 W12 (GibbS) »xeeresrerrenrumummumiiiiiiiii s 115
C/2019 F1 (ATLAS—ATriGaANQ) -++rrresrrrrrrmsrrermmurrarnrisrarniinnaenaaan, 116
TBP/F il @ysseeeseeessennmesnnenneei 117
P/2014 E1 (LArSon) -«esseeseeressesumumumiiiiis s 118
T73P/MUE | [ @F renrenreneeenetet it 119
C/2019 L3 (ATLAS) rrereeremremrenrenrenmeiiitisis e 120
QOP /KOWA |+ -+ =+ e remremrensasa st 121
C/2019 T4 (ATLAS) +eereeremrenrensemameriiii s 122
C/2017 K2 (PANSTARRS) «eeeeremremrensenmemumiiiiiiiss s 123



Comet 95P/ (2060) Chiron

0.01946284

0. 3785758
13.6877436 AU
50. 64 years

I
[N\ N efa

1T
6.27330 TT

2000. 0

10.0
1996 Feb.
339. 80425
209. 24627
6. 93852
8. 50568951 AU

Epoch = 2020 July

T
Node
Incl

Peri.
q
H

G=0.15

5.8,

v

Daily motion

r

Delta

R. A. (2000) Decl.

Oh TT
2020/21 h
00 00
12 00 01
22 00 02

m

Y y——y——

Y—————

Y—————

3
3

15 +0
33 +03
77 +03
44 +03

21 +0

00 03
00 05

2

1

Jan
Jan
Jan
Feb
Feb

— ——y—y—

Y y——y—y—

20
21
21
22
22

835 +0
837 +0
838 +0
839 +0
841

8
8
8
8
8

Y ————

669
150
805
833
833

9
9
9
9
9

Y ————

2
2
1
1
1

842 +0
843 +0
845 +0
846 +0
847 +0

8
8
8
8
8

————

806
152
674
513
452

9
9
9
9
9

Y—————

———y——

Y y——y——

12
09
06
03
00

849 +0
852 +0
853

848 +0
851

Y—————

Y ——— —

65 +05
15 +05
56 +06
07 +06
26 +06
13 +06
69 +06
96 +06
95 +05
11 +05

00 26

June 10 00 27
June 20 00 28
June 30 00 29
July 10 00 29

May 31

Y——y—y——

Y——y—y——

854
855
856
857
857

Y—————

Y—————

00 28
00 27/

9
19 00 26
.29 00 25

July 20 00 29

July 30
A

ug.
Aug

Y——p——

——p—y——

Y —p———

Y ———y—

858
859
860
861
861

8
8
8
8
8

Y Y——y——

923
811
860
873
916

1
1
1
Ji
1

Y y——y——

Y——y—y——

Y——y—y——

862
863
863
864
865

Y—————

989
088
211
353
511

Y—————

43 +04
17 +04
16 +04
44 +04
03 +04

Y———y——

28 00
7 00
17 00

21 00
7 00

17 00
2] 00
00

16 00

Y———y— —

01
04
08
11
14

865 +0
866 +0
866 +0
867 +0
867 +0

8
8
8
8
8

Y ————

679
852
024
191
348

Y ———

Y ————

6
26 00

Y—— e y—y—

16
18
20
21
22

19.865 18.869 +0.22

867 +0
868 +0
868 +0
868 +0
869 +0

8
8
8
8
8

Y—————

—————

18.7 3.2

+1.3

27 00 27.28 +05 29.6

Mar.



Comet 174P/(60558) Echeclus

oD
<<
<t w
OO~ -
OMO ©
AN+—<F O
Q0 ™ >
r~<t oo
LOO AN
< oo
QOO
- ™
I
[N\ alal
=
——
—
— O
N .
o O
oM O
I = B |
OMm N <
N
[ee]
©
> .M
— Lo OoOOM
5 QOO0 AN —
OD<CtANLO < +—
SHAN MO
AN—ANM<TLO
o O~
NN +—+—
I
< .
o - 0O0—
o T O
o O OoC
w—aoa.=— T

G=0.15

9.1,

H

Y —y—y——

)
8
8
9
9
9

Y y————

Daily motion

r
302
328
355
381
408

Delta
411
525 9
663 9
823 9
998 9

R. A. (2000) Decl.

Oh TT
/2]

— ——y—y—

12
19

05
25
31

434 +0
460 +0
487 +0
513 +0
539 +0

85 9
17 9
0 9
60 9
41 9

— MO~

Y ————

36
40
44
46
48

965 +0
591

618 +0
644 +0
670 +0

9
9
9
9
9

Y—————

Y—————

———y——

Y y——y—y—

50
50

49
48
47

696 +0
122 +0
147 +0
1713 +0
799 +0

685 9
133 9
156 9
155 9
7130 9

0
0
0
0
0

Y—————

Y ———p—

Y——y—yp——

44
41
37
32
27

825 +0
851

876 +0
902 +0
928 +0

9
9

Y—————

Y———y——

July 20 05 4
July 30 05 5
Aug. 9

Aug. 19 05
Aug. 29 06

Y ——y——

15
08

21
01
06

953 +0
979 +0
004 +0
030 +0
055

9
34 9
1

94 10
55 10

—Ooor~©

Y y——y—y—

NLOOT~O

06 0

8
Sept. 18 06 0
Sept.2§ 06 0

Sept.
Oct.
Oct

Y——y—yp——

Y——y—yp——

Y—————

Y—————

)i
1

Y —p———

Y —p———

206
231
256
281
306

0
0
0
0
0

Y ————

221
259
323
417
538

9
9
9
9
9

Y ————

6

Y y———y—

08
01
05
12

430 +0

405 +0
10.596 10.455 +0.18

331
356
381

Y—————

[9NAS o

Y———y——

19.8 79.2

+0.5

27 05 40.50 +19 06.8

Mar.



1T
27.35877 TT

10.0

Comet C/2011 KP36 (Spacewatch)

m.o ~NOoOLLL<TO LO— OG> 00 0 —OMmMr~ or-oo<trr~ aoANoo~O LOAN—ALO SHMMOO +—C0 ANOO OO DLO+—OAN
L3
o LOSHO—AN ANV TLO ~ooOoO A< ~N—~~0O OO oOr~ LO<TOM AN — OO~ LOOYOYMLO O~
—_ LoO<tttsroodN OO~ OLOLO™M ANAN—+—A AM<TITLO Or~ooono —ANANMm< OO NDAN+—OD
E Y ——— —— — Y ——p— ————p— Y ——
M OSHOSHO— —AaNANMm <+ <ILOLOOO M~r~oc0 oo OOHOHOO SHOOOHOO SHOOOOO HDOHOOO —r—AONANM
2 T T I e e T
[{=7] 1= COCOCOOHOD ODHDOOOHOHD DO SHOOOSHOHD OO HOOSHOHD OO HOHOOO OOOOO
ANO O Y Y Yo Yo Y ————— —r—r—r—r— —r———— Yo Y — T — y—— Y Y Y Y Y— r—AONANAN aNANANANAN
LO~o ©
AN+—I~ O
O~OLO ..nIU. + ++ + + + + + + + + + + + + + + [ [ I I | | I I B | [ | + + + + + ++ + +
0.%.0.“ =
N —~ > OM~ANM~— tMODHLO — Or—<F~O ANMAN— or<tr—r~ AN~ — ~ANSANLD ~oor~LoaN ocoMmooaN<
0o va |m32211 OO —AN aNMmMmMm<T S < <tomMmoMmAN N+——OO Or—r—AAN ANANANANAN ——OOoOOoO
W T OO0000 OO000O0 O0000 OO000O0 OO0000 OO0000 OO0000 o000 OOooO
[GNNalal o [ | I ++ + + + + + + + + + + + + + + + + + + + + + 1 [ | [ | [ R R
o OO~ [Toplieol =~ lep] AN+—O O ROr~OLoO<t+ ANDANOOSHO ~LOO<TFAN— SHOOLOM —oOr~O <t ANOM~LOM
. —O—Or— Or—O+—O —O—OO LOOLOOLO OO T <o tTo <t ARO MO MO D~AN~AN ~ANO—O
o — OO O— —ANANMm™M < TITLOLOO O~r~o000 OHOHOOO —r—ANANM N ITLOO O Or~r~oco AOSHOHOO
™ e e s s aa s aaaa s a . a . aaa_aaaaa s s aaa s s s s aaa s wwaaaaw
HOHOOO OO OTO OOOOoOoO OCOOOO OO0r—r—r— —_—rrTr—rT— T —r—r—r—r— —r—r—AaAN
0 + ——— T——_——— ————_— T——_——— T————_— —_—_—_— T————_— T————_— —————
AU. —~ © <t+tANOO 0 Loo<to - —OOLOO OTH—DD < =00 +—<© ~o0O O +— QO LO OO T~ OANT OO AV ANOALO
o © + D) OOLO < TEITLOO OLOANON < <t — O OO0 <TFTOoO— ANANAN—O SHOAI~M NLOOOD [apYe ] pilolle]
7 D T T———_— T_—_—_— T———_— —_—_—_— T———_— T———_— T
6 ~—
—OoH OO =Ty]
~— — - e s s s s s s s s s a s a s aaaa s a s a . aa s s s aaa s s s s a s s s a = aa s aa
AN+—CO M~ [&] D —AI~M AN+—r—OD oNOr~r~ o< ~SHO 00 ON ~—LOo0M AVLOLOO +— Dr—O <<t ~AaNoo <t —
OMSHOO Lo % NTLOOAN <TOANTLO —MITLIOO T oLOTMAN OLOM—O <tMON—— Or—r—aM <O —MLO
. . o
o< + ANANANMM (RS- LOOLOLOO OOOOO OLOLOLOLO oSS [aplsrlapieprliqp] [aplarlariariar] (ar S g
~ OOOOoOO OO OOO OO OOoOO OO OOO OO OOoOO OO OOO OO OOoOO OO OOO OOOOoOO
— w + ++ + + + ++ + + + ++ + + + ++ + + + ++ + + + ++ + + + ++ + + + ++ + + + ++ + +
[ I N | I A B 4 o Or—M<tTAN <AL M~ +—OOLO —r—r~<rMm QOO OMAN N~NMLOOLD — Ot O ROTOTLO ADLOSHOOM
/2\m79440 AN 00O oOr~oLw<r LO~OOAN< LOMOO AN — LOLOSHO O ~NooOM<TO <t —=oomo SHOM A~
— .
o=—T 1= o= LOOLOLOLO LOLOLOLOLO LOOLOLOO OOOOO OO OOO OOOOO OO OOO OOOOO OO OOO
OOOOoOO OOOOO OOOOoOO OOOOO OOOOoOO OOOOO OOOOoOO OOOOO OOOOoOO
—r—ANANAN —v— AONANAN— — —OOOO OOOoHOoOHD 00 00 00 CO O QO M~r~r~r- |l e lle e} LOLOLOMNS~
Tﬂ N ~— N N N QN ND—ANM— AN N N — N N a9\ N N ~—
SO e e OODO> >> L C e e e e e e e e
OANC CC oo O L S>> >SC C C— —— b0 [eNeoNeX R = >>>0 Qo CcCC O .0 0O
O T T OCOLO OUT T T O QO T T [ e R Jun R 503533535 ODODLOO OO OO0 DODOC OO DO
AN™DODO oL L=E=E==<C CITC=== ="Do"D>™> WO <C<C<C NNHNNVNOO o=2=2=Z=0 [ Y g Juue R | Ll ==

89.9

+1.6 20.3

+0. 09

12.072 12. 111

2] 06 23.45 +05 07.1

Mar.



Comet C/2014 OE4 (PANSTARRS)

™ 4« 4« s =« &« 2 & & & = a4 a2 a . a s s a2 a4 a a = s s s s s s s s a s s s s s s s s s w
E OO0 OO0 OO0000 O0000 OO0O00O O0000 OO0O00O0 OO0O0O0— m—r—r—r—r—
—— y— y—— v —r— Q\l [aN[aN{aN[aN{aN| ANANANAN AN ANANANANAN ANANANANANN ANANANANANN ANANANANANN ANANANANAN
S MmMON© DMOOW DOMEO P—MOLD  OLTNO ©—F—® LONONG  OSO— ~MOTD
— oLt omad— CO0000 Orrrmrm mrmm——— OO0O0+—— ANOMMSEY SIS v NN—
=L e e e e e e T I I A I S B B D A
£
~ > LOMN~OT OLOANM FLOIANO OANN—LD MO0 DWOWOWM®O OOAILD M~OO—M~ LONCOMMN
/rnl\ -_ m01234 LOLOLO OO OO0 LoLIo<tTtTMm AN+—m—O O —ANMm<t <t Lot AN—r—OO ANANMmMM
WM T OO0O000 OO0000 O0O00 OO000 OO0O00C OOO00O0 OOCOO0 OOO0O OO0oOoo
O o FF¥FF¥FFF FFFFF FTFFFF FFFFF FTF 1 T T 1T 11 T T 1T 11 rT1T 1+ FFFFF
o OHOAIHO VO r~<ra SHDOFT—OD» ~N<tFAaNO O O<FTANO 0 O<TMr—D ~No<tTMm— oo~ AN+—OHO I~
—— . [apleclaplnYaN| ~NANO—O OLOOLOD FTootToMm ocomooMIr~ AN~ ANI~— Or—O—O OO O LOOTO <
—— Lo | - O©OM~r~oo COHIOHO O v—AONAN AN ANt ITLO LOOO~r~ OO OHIOHO Or—r—AN ANt ITLO LOOCOOr~
Y 4 4 & a2 4 a4 a2 a4 a2 a2 2 a2 a2 a2 a2 a2 . a a2 2 a s s s a2 a s a s

o DHHOOHD OHOOOSHOO OOOOO OOOOO OO OOO OOOO— ———r—r— — ———r—r—

r~ .

Lo o —~ © OMmooMma I ~O<t0 r~o00oHO D ~NSLOANOO OANOLO +— otToHor~ (el Sd{ollaol S ovoor<trm Or—OM~
OO o «© + OMOOI~LO NNO~Mr~ Or— OO LOOLOAN~ OMITLOO MN~NOOO<TO OO AN OO~ COAN OO OLO LWL
o S 2 P g TOTORX ONMOO DPOSO— O OSRNO  LITOM ANOOT  IORRON  FORON
—— O O OO O000O0 OO0 mrmrm—r—— —O0000 OO0000 O0000 OO0O0—— ———AaA

61 D T———— T ——— T———_— T —_—— ————— T——_—— T T

OAN ~

> . FOWoON o
SEBeS SR O OITANLODO ODTFO MLOONN FOONO ~NIFIFOM IFM—OH ONDO®L OO~ND~®M O—NO<
SoLoMITO O OORNO~ LT O FTFOOS PO —FS H—OO0O— DONTS OANMNOM ©OOSt— — OO
0oXTPNS v @ OOSOO— MOANOT OANN® OFO—®m FO—MmF JFOOIT® —IFONT WONM —mSMm—

..... o
N—LOO—O— + ~NOLS®M Ne———O O000O0 OO0—rm—r— —AANAAN AINANAN N——OO 00O~ OLD LTt ™
OO W< ~ OO OO OMMOMOWN  OMWOOLD  OOMOLOLD OO OIS <SSt <Ft<r<F<f
ISESESY N G FHEFFF FHFHEF A FFFF FE A A S A A R S S
NNl S O OIErAN N~NO~NOST ISO—r—A W—ANOL OWS—r— <tr—r—IM~LD0 M~OMWOF OD+—r—M~ <TMM~oOLD
- T Y FOM0® IEMMO OTONM —O0O— —IOo— ~INNS 0000 FO0oN MH—Lond
o —o— I —ANt~— O—~MD OANOLD— ~ASALD OD—AM™M —DOAS ANNMOt —DM~M~~ 0OOALOSD
S 53-8 < _MOOMT FOOOS —ANAMT  FOOS O —OO0O0 I TFM®  ONNNN AMOM
Y— -

W—OZ2— 00 £ & —r—r—r—r— =l AN IV DM MOMMmMOA AN Al NN AN QN
OO0 OO OOOOO OO0OOS OO OSSO OO OO0 OO
F—r—ANANAN—+— N ANAN — —r—r—r—r— —OOOO OOOoHTOHD CO 00 0000 0 ocor~r~r~r~ [ ] gl {ellel{e] OO~
_Iﬂ N ~— N N N N MD—ANM — AN N N — N N N N N ~—
O . . . e DOO> >> . B
SNCCCOoOO0 Oy LuU>>> >CCC— —bob) Q00+H4 HS3>>0 QU0 CC OO0 o
OTTTLOPD OTTTO OO0OTITNT ©SSSS SSS555 00000 0OO000D 0PTTT OOOT®©
NOOOULL LES=S< <I<=== =DODODOD DO9Ohac<< Dol O===a0 0caH>HOD LuLuL==

1

51.

-1.5 21.3

12.397 11.795 +0.40

27 02 42.90 +43 00.3

Mar.



Comet C/2014 B1 (Schwartz)
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Comet C/2016 A1 (PANSTARRS)

Epoch = 2020 July 10.0 1T

T =2017 Nov. 22.82875 TT

Peri. = 10.26928

Node = 128.20666 2000.0

Incl. = 121.20522

q = 5.3244768 AU

e = 1.0017097

ml = 6.3 +5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2020/2 h m

1 o ’ , o
Jan. 2 23 56.50 +72 26.3 7.316 7.680 -0.12 -9.8 19.5 108.2
Jan. 12 23 56.54 +70 52.4 7.443 7.729 +0.14 -8.9 19.5 103.3
Jan. 22 23 58.80 +69 28.2 7.582 71.7771 +0.32 -7.8 19.6 9/.8
Feb. 1 00 02.63 +68 15.1 7.729 7.827 +0.45 -6.7 19.7 92.1
Feb. 11 00 07.56 +67 13.9 7.880 7.876 +0.54 -5.5 19.7 86.2
Feb. 21 00 13.25 +66 24.6 8.031 7.925 +0.60 -4.3 19.8 80.4
Mar. 2 00 19.42 +65 47.2 8178 7.975 +0.64 -3.1 19.9 747
Mar. 12 00 25.87 +65 21.2 8.319 8.025 +0.65 -2.0 19.9 69.5
Mar. 22 00 32.41 +65 05.9 8.451 8.075 +0.65 -1.0 20.0 64.7
Apr. 1 00 38.91 +65 00.7 8.570 8.125 +0.64 0.0 20.1 60.5
Apr. 11 00 45.20 +65 04.9 8.676 8.1/5 +0.61 +0.9 20.1 57.1
Apr. 21 00 51.16 +65 17.5 8.767 8.225 +0.57 +1.7 20.2 54.6
May 1 00 56.63 +65 37.8 8.841 8.276 +0.51 +2.4 20.2 53.1
May 11 01 01.45 +66 04.9 8.899 8.326 +0.44 +3.1 20.3 52.8
May 21 01 05.46 +66 38.0 8.940 8.377 +0.35 +3.6 20.3 53.5
May 31 01 08.44 +67 16.2 8.965 8.428 +0.23 +4.1 20.3 55.3
June 10 01 10.18 +67 58.4 8.974 8.479 +0.10 +4.4 20.3 58.0
June 20 01 10.41 +68 43.5 8.969 8.530 -0.07 +4.6 20.4 61.4
June 30 01 08.84 +69 30.2 8.952 8.581 -0.27 +4.7 20.4 65.6
July 10 01 05.18 +70 16.7 8.924 8.633 -0.49 +4.6 20.4 70.2
July 20 00 59.11 +71 01.1 8.888 8.684 -0.75 +4.2 20.4 75.2
July 30 00 50.41 +71 41.0 8.847 8.735 -1.02 +3.6 20.4 80.4
Aug. 9 00 38.98 +72 13.7 8.804 8.787 -1.29 +2.7 20.5 85.7
Aug. 19 00 24.99 +72 36.0 8.761 8.839 -1.53 +1.6 20.5 91.1
Aug. 29 00 08.91 +72 45.2 8.722 8.890 -1.69 +0.1 20.5 96.3
Sept. 8 23 51.61 +72 38.9 8.690 8.942 -1.76 -1.5 20.5 101.3
Sept. 18 23 34.17 +72 15.9 8.667 8.994 -1.71 -3.2 20.5 105.8
Sept.28 23 17.73 +71 36.0 8.658 9.046 -1.55 -4.9 20.6 109.7
Oct. 8 2303.20 +/0 41.0 8.664 9.098 -1.32 -6.3 20.6 112.8
Oct. 18 22 51.16 +69 33.2 8.687 9.150 -1.06 -7.4 20.6 114.8
Oct. 28 22 41.83 +68 15.8 8.728 9.202 -0.78 -8.1 20.6 115.6
Nov. 7 22 35.15 +66 52.4 8789 9.254 -0.53 -8.5 20.7 115.2
Nov. 17 22 30.89 +65 26.3 8.867 9.306 -0.30 -8.6 20.7 113.5
Nov. 27 22 28.76 +64 00.6 8.964 9.358 -0.11 -8.4 20.8 110.7
Dec. 7 22 28.42 +62 37.8 9.076 9.411 +0.05 -8.0 20.8 107.0
Dec. 17 22 29.56 +61 20.3 9.201 9.463 +0.19 -7.4 20.9 102.5
Dec. 27 22 31.91 +60 09.7 9.338 9.515 +0.29 -6.6 20.9 9/.4
Jan. 6 22 35.19 +69 07.2 9.482 9.568 +0.37 -5.8 21.0 92.1
Jan. 16 22 39.21 +68 13.7 9.630 9.620 +0.43 -4.8 21.0 86.5
Jan. 26 22 43.76 +57 29.7 9.778 9.673 +0.48 -3.9 21.1 81.0
Feb. 5 22 48.68 +56 55.2 9.9265 9.725 +0.51 -2.9 21.2 175.5
Feb. 15 22 53.81 +56 30.1 10.065 9.77/8 +0.52 -2.0 21.2 70.4
Feb. 25 22 59.03 +56 14.2 10.197 9.830 +0.52 -1.1 21.3 65.7
Mar. 7 23 04.20 +56 06.9 10.318 9.883 +0.51 -0.3 21.3 61.5
Mar. 17 23 09.22 +56 07.6 10.426 9.936 +0.49 +0.5 21.4 58.1
Mar. 27 23 13.97 +56 15.8 10.519 9.988 +0.46 +1.2 21.4 55.5
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Comet C/2015 01 (PANSTARRS)
Epoch = 2020 July 10.0 1T
T =2018 Feb. 19.46402 TT
Peri. = 89.63825

Node = 299.85194 2000.0
Incl. = 127.22660

q = 3.7302443 AU

e = 1.0008667

ml = 54 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

08 45.01 +23 52.2 5.892 6.782
08 35.88 +23 55.5 5.891 6.845
08 26.46 +23 56.4 5.927 6.908
08 17.15 +23 53.9 6.001 6.970
08 08.33 +23 47.7 6.112 7.033
08 00.31 +23 37.8 6.257 7.096
07 53.36 +23 24.6 6.433 7.159
07 47.61 +23 08.7 6.633 7.222
07 43.12 +22 50.6 6.852 7.285
07 39.88 +22 30.8 7.083 7.348
07 37.83 +22 09.8 7.321 17.411
07 36.85 +21 47.9 7.560 7.474
07 36.85 +21 25.3 7.794 7.53]
07 37.67 +21 02.0 8.018 7.600
07 39.20 +20 38.1 8.230 7.663
07 41.30 +20 13.6 8.424 7.726
07 43.85 +19 48.5 8.598 7.789
07 46.74 +19 22.8 8.750 7.852
07 49.86 +18 56.7 8.878 7.915
07 53.10 +18 30.0 8.980 7.978
07 56.37 +18 02.8 9.056 8.041
07 59.58 +17 35.4 9.104 8.104
08 02.63 +17 07.8 9.127 8.166
08 05.42 +16 40.1 9.123 8.229
08 07.88 +16 12.7 9.095 8.292
08 09.91 +15 45.6 9.044 8.355
08 11.43 +15 19.2 8.973 8.417
08 12.34 +14 53.8 8.885 8.480
08 12.58 +14 29.6 8.784 8.542
08 12.07 +14 06.9 8.674 8.605
08 10.75 +13 46.1 8.560 8.667
08 08.59 +13 27.3 8.449 8.730
08 05.57 +13 10.8 8.345 8.792
08 01.74 +12 56.8 8.255 8.854
07 57.15 +12 45.3 8.185 8.917
07 51.93 +12 36.2 8.140 8.979
07 46.23 +12 29.5 8.124 9.041
07 40.26 +12 24.9 8.141 9.103
07 34.22 +12 22.1  8.193 9.165
07 28.34 +12 20.8 8.280 9.227
07 22.84 +12 20.6 8.401 9.288
07 17.88 +12 21.1  8.552 9.350
07 13.61 +12 21.9 8.731 9.412
07 10.12 +12 22.7 8.931 9.474
07 07.44 +12 23.2 9.148 9.535
07 05.59 +12 23.0 9.375 9.597
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Comet C/2015 XY1 (Lemmon)
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17T
9.28590 TT

2000. 0

6029931 AU

9952599
4.0 + 5 log(Delta) + 12.5 log(r)

10.0

17896
56854
22582

2018 May

Comet C/2016 R2 (PANSTARRS)

Epoch = 2020 July

T
Peri.
Node
Incl.
q

e

ml =

m1
8
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8
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Daily motion
56
49
42

260 +0
334 +0
407 +0
481

555 +0

r

812 6
189 6
153 6
7105 6
649 6

6
6
6
6
6

—————

Y p— ——y—

14
04

07
18
28

101
174
841
920

589 6
527 6
469 6
417 6
377 6

6
6
6
6
6

—————

——p———

———y——

Y ———y—

993
065
138
210
282

1

351
344 1
359
397 1
460 7

Y—— —y——

Y—— ———

—— ———

Y—————

—————

354
425
497
968
639

949 7
662 7
7198 71
956 7
131

——p———

——p———

——y—y——

08
00
08
16

110
181
852
923 +0
993 +0

130 7
Ji
152 7

321
922 1
941

Y—————

Y—————

22
28
33
38
41

920 8
077 8

359 8
558
746 8

——p———

44
45
46
46
45

412 +0
481

950 +0
619 +0
688 +0

8

216 8
334 8
429 8
502 8
551

LOSYOANO

01 +04 2
65 +04 0
24 +03 4

Y—— ———

44
41
37
33
28

157 +0
825 +0
894 +0
962 +0
030 +0

8

17 8

19 8

61
523 8
469 9

9
)
)

——p———

22
15
08

01
07
-0.14

300 +0
368

098 +0

165 +0

233 +0
9. 435

9
9

401
322
237 9
151 9
067 9

—————

113.6

+1.6 21.0

8. 991

16 47.32 +04 18.0

21

Mar.



Comet 159P/LONEOS
Epoch = 2020 Jul

T

I
[N\ Jefa

1T

9745 TT

2000. 0

3.6224763 AU
0.8 +5 log(Delta) + 25.0 log(r (t-330))

R. A. (2000) Decl.

y 10.0
21.9

2018 May

4.62309
55. 00539
23. 46119

Peri.
Node
Incl
q

ml =

Y y————

Daily motio

r

Delta
1
0
9
9
9

—p———p—

Oh TT

Y —p———

Y y————

883
913
942
971
001

001
059 4

MND—AIOOAN

Y ———p—

03
12
25
37

030
059
089 +0
118 +0
147 +0

Y————p—

———y——

48
96
64
10
14

176 +0
206 +0
235 +0
264 +0
293 +0

5

342
905 5
661
806 5
940 5

9
9
9
9
5

Y ———p—

18
81
83
84
85

322 +0
351

380 +0
409 +0
437 +0

o4 5
324 5
376 5

DDA~

02 +25 3
46 +24 3

——y—y——

84
83
82
19
16
12

466 +0
495 +0
523 +0
951

580 +0

409 5
422 5
416 5
391

346 5

Y——y—yp——

67
62
95
47

608 +0
636 +0
664 +0
692 +0
120 +0

84 5
05 5
12 5

6 5

5

170 5

ANAN+—O00

Y———y——

Y——y—y—p—

154.3

Y——y—p——

Y Y —— Y ———y—

+1.5 22.0

38
28
16
05
08
-0.53

747 +0
775 +0
802 +0
830 +0
857
_10_

645 5

922 5

405 5

299 5
5.102 6.017

9
)
9
9
5

Y ——— —

12 26.46 +23 10.8

Y————p— Y———y——

2]

Mar.



Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— CON — O N —

July
Xuly

ug.
Aug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

N — N —

N — —y
~NNO1C101T OO0~ =NI~J~J-J00 OO0 OOOOWOO OOoOOoOoO—

N —
~

Mar.

r

143
817
891
965
039

113
186
260
334
407

480
553
626
699
172

845
917
989
062
134

206
271
349
420
492

563
634
105
175
846

916
986
056
126
196

266
335
404
474
543

611
680
149
8117
885

Comet C/2016 N6 (PANSTARRS)
Epoch = 2020 July 10.0 1T
T =2018_July 18.09193 TT
Peri. = 162. 75541

Node = 298.99065 2000.0
Incl. = 105. 84090

q = 2.6670827 AU

e = 0.9984179

ml = 7.0 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta

m o ’

04 53.64 -55 47.9 5.529
04 40.03 -55 16.0 5. 651
04 28.75 -54 26.9 5.781
04 19.98 -53 25.9 5.917
04 13.70 -52 18.1  6.055
04 09.69 -51 07.8 6.192
04 07.71 -49 58.5 6.327
04 07.47 -48 53.1 6.458
04 08.69 —-47 53.6 6.581
04 11.13 -47 01.7 6.697
04 14.55 -46 18.7 6.802
04 18.75 -45 45.4  6.898
04 23.56 45 22.6 6.983
04 28.80 -45 10.6 7.056
04 34.34 -45 09.8 7.119
04 40.03 -45 20.4 7.172
04 45.73 -45 42.3 7.216
04 51.32 -46 15.5 7.251
04 56.67 -46 59.7 7.2179
05 01.63 -47 54.6 7.302
05 06.05 -48 59.4 7.321
05 09.77 -50 13.3 7.339
05 12.60 -51 35.2 7.357
05 14.37 -563 03.7 7.376
05 14.84 -54 37.0 7.400
05 13.79 -56 12.9 7.430
05 11.01 -57 48.9 7.467
05 06.26 -59 22.1 7.512
04 59.42 -60 49.3 7.567
04 50.44 -62 07.1 7.633
04 39.42 -63 12.3 7.709
04 26.72 -64 01.9 7.796
04 12.89 -64 34.1 7.892
03 58.66 -64 47.8 7.997
03 44.85 -64 43.5 8.109
03 32.17 -64 22.7 8.226
03 21.18 -63 48.0 8.348
03 12.19 -63 02.4 8.471
03 05.31 -62 09.2 8.593
03 00.49 -61 11.4 8.713
02 57.58 -60 11.7 8.829
02 56.36 -59 12.4 8.939
02 56.61 -58 15.7 9.042
02 58.10 -57 23.0 9.136
03 00.64 -56 35.7 9.221
03 04.01 -55 54.9 9.297

S0 000O0eL000  OOOCOCOCO WEOCON NN SN NN SO OIS SSOICIoIO

953
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Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— CON — O N —

July
Xuly

ug.
Aug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

N — N —

N — —y
~NNO1C101T OO0~ =NI~J~J-J00 OO0 OOOOWOO OOoOOoOoO—

N —
~

Mar.

Daily

-0.91
-0. 80
-0. 67
-0. 52
-0. 37

-0.22
-0.08
+0. 04
+0.15
+0. 24

+0. 32
+0. 38
+0. 43
+0. 4]
+0. 49

+0. 51
+0. 51
+0. 51
+0. 49
+0. 47

Comet C/2016 M1 (PANSTARRS)
Epoch = 2020 July 10.0 1T
T =2018 Aug. 10.31692 TT
Peri. = 209.88124

Node = 92.20447 2000.0
Incl. = 90.99863

q = 2.2120712 AU

e = 0.9995166

ml = 4.3 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

06 01.88 -32 30.0 5.029 5.631
05 53.25 -31 12.8 5.127 5.711
05 45.80 -29 41.9 5.249 5.790
05 39.77 -28 01.3 5.392 5.870
05 35.25 -26 15.0 5.555 5.949
05 32.24 -24 26.8 5.732 6.028
05 30.66 -22 39.7 5.922 6.106
05 30.39 -20 56.4 6.120 6.185
05 31.29 -19 18.7 6.322 6.263
05 33.19 -17 48.0 6.524 6.341
05 35.95 -16 25.0 6.722 6.419
05 39.41 -15 10.3 6.914 6.496
05 43.45 -14 04.1 7.096 6.574
05 47.92 -13 06.6 7.265 6.651
0552.71 =12 17.4 7.419 6.728
05 57.71 -11 36.4 7.556 6.804
06 02.81 -11 03.5 7.675 6.881
06 07.93 -10 38.1 7.774 6.957
06 12.96 -10 20.1 7.853 7.033
06 17.82 -10 08.8 7.911 7.109
06 22.41 -10 04.0 7.949 7.185
06 26.66 -10 05.1 7.967 7.260
06 30.46 -10 11.6 7.966 7.335
06 33.75 -10 22.9 7.947 17.410
06 36.43 -10 38.3 7.913 7.485
06 38.42 -10 57.0 7.865 7.559
06 39.65 -11 18.1 7.807 7.633
06 40.05 -11 40.6 7.742 1.707
06 39.56 -12 03.2 7.674 1.781
06 38.16 -12 24.7 7.607 7.855
06 35.85 -12 43.7 7.546 7.928
06 32.66 -12 58.6  7.495 8.002
06 28.68 -13 08.1 7.460 8.075
06 24.03 -13 10.9 7.445 8.147
06 18.89 -13 05.9 7.453 8.220
06 13.47 -12 52.6 7.487 8.292
06 08.01 -12 30.9 7.549 8.365
06 02.73 -12 01.2 7.640 8.437
05 57.85 -11 24.4 7.759 8.508
05 53.56 -10 41.8 7.904 8.580
05 49.98 -09 54.8 8.072 8.651
05 47.21 -09 05.0 8.260 8.723
05 45.29 08 13.9 8.462 8.794
05 44.22 -07 22.7 8.675 8.864
05 43.97 -06 32.8 8.893 8.935
05 44.49 -05 44.9 9.113 9.006
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Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— CON — O N —

July
Xuly

ug.
Aug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

N — N —

N — —y
~NNO1C101T OO0~ =NI~J~J-J00 OO0 OOOOWOO OOoOOoOoO—

N —
~

Mar.

Comet C/2018 L2 (ATLAS)

Epoch = 2020 July 10.0 1T
T =2018 Dec. 2.65996 TT
Peri. = 56.26026

Node = 243.02289 2000.0

Incl. = 67.40853

q = 1.7122986 AU

e = 0.9933070

ml = 56 +5 log(Delta) + 15.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

02 30.64 +33 55.4 4.163 4.771
02 30.27 +32 22.9 4.387 4.865
02 31.51 +31 03.7 4.625 4.954
02 34.14 +29 57.7 4.872 5.041
02 37.93 +29 04.0 5.121 5.128
02 42.69 +28 21.1 5.370 5.215
02 48.24 +27 47.7 5.612 5.302
02 54.40 +27 22.2 5.845 5.388
03 01.05 +27 03.3 6.066 5.474
03 08.07 +26 49.6 6.270 5.559
03 15.32 +26 40.0 6.456 5.644
03 22.72 +26 33.4 6.622 5.729
03 30.17 +26 29.1 6.766 5.813
03 37.57 +26 26.2 6.888 5.897
03 44.85 +26 24.0 6.985 5.981
03 51.93 +26 22.1 7.059 6.064
03 58.70 +26 20.0 7.109 6.147
04 05.10 +26 17.2 7.135 6.229
04 11.03 +26 13.6 7.139 6.311
04 16.41 +26 08.7 7.121 6.393
04 21.16 +26 02.5 7.085 6.475
04 25.16 +25 54.5 7.031 6.556
04 28.35 +25 44.7 6.963 6.637
04 30.62 +25 32.8 6.884 6.717
04 31.91 +25 18.7 6.798 6.797
04 32.16 +25 01.9 6.710 6.877
04 31.33 +24 42.5 6.624 6.957
04 29.41 +24 20.1 6.545 7.036
04 26.46 +23 54.5 6.480 7.115
04 22.57 +23 25.9 6.433 7.194
04 17.89 +22 54.4 6.410 7.272
04 12.65 +22 20.4 6.414 7.350
04 07.08 +21 44.7 6.450 7.428
04 01.48 +21 08.1 6.519 7.505
03 56.12 +20 31.8 6.622 7.582
03 51.24 +19 57.0 6.758 7.659
03 47.06 +19 24.7 6.924 7.736
03 43.71 +18 55.7 7.115 17.812
03 41.28 +18 30.7 7.329 7.888
03 39.81 +18 09.8 7.559 7.964
03 39.29 +17 53.2 7.799 8.040
03 39.66 +17 40.5 8.045 8.115
03 40.87 +17 31.4 8.291 8.190
03 42.81 +17 25.5 8.532 8.265
03 45.41 +17 22.1 8.764 8.339
03 48.57 +17 20.8 8.982 8.413
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Oh

2020/2

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
ﬁpr

ay
May
May

May

June
June
June
July

July
Xuly

ug.
Aug.
Aug.

Sept.
Sept.
Sept.

Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

1T

N — N — N — N N — N — WNS — CON — O N —

N — —y
~NNO1C101T OO0~ =NI~J~J-J00 OO0 OOOOWOO OOoOOoOoO—

N —
~

Comet
Epoch
T

Peri.

Node

Incl.

— k. k. k. k. — k. k. . k. — k. k. k. k.

OO OOOCOTO OOOOTO OOCOCOTO OOoOOoOOoO0o
— — — — —

C/2018 A3 (ATLAS)

oo

2020 July
2019 Jan

86. 40694
194. 29317
139. 55065

1

0.0

1T

12.73678 TT

2000. 0

3.2759178 AU

0. 9933301

.0 +5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.
h m

+27
+25
+23
+22
+21

+20
+20
+20
+19
+19

+ + + + +

— k. k. k. k.

— k. k. k. k.

+ + + + +

+ +

—_
NP IO J0 OO0 WO O©OOWO©

+ + +
O =t
OO —

+07
+06
+05
+04
+03

+02
+02
+02
+01
+01

+01
+01
+01
+01
+01

+01

o

— RARNOO~N WOoOWIE N—=OO~] WIOOHNO WO Hworor1—

N ©OO01I—00 CILW—O00 WOOWWN

D

O OO0~ NI oOoOoO10101 C101010101 C101010101 G100 OoHO OO OoNOo O CI1C101017 C1Cihhpbs

elta

. 293
. 531
173
012
. 242

. 458
. 657
. 834
. 988
116

217
. 291
. 336
. 355
. 347

315
. 261
. 186
. 096
.993

. 883
11
. 662
. 563
. 481

421
. 391
. 393
. 433
511

. 627
178
. 960
. 167
. 394

. 634
. 881
. 128
. 369
. 600

. 816
.012
187
337
. 460

. 556

N NN NS 0o SO0, SOOI CICICICIOT S1IOICTCTCT CIG1OTE R AR

r

608
669
130
192
855

918
981
045
109
173

238
303
368
433
499

965
631
697
163
829

896
962
029
095
162

229
296
362
429
496

563
630
697
164
830

897
964
031
097
164

230
297
363
430
496

562
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Daily

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

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

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

+0.
+0.
+0.
+0.
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05
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Comet C/2017 B3 (LINEAR)

Epoch = 2020 July 10.0 1T
T = 2019 Feb. 2.63716 TT

Peri. = 284.78335

Node = 2.17958  2000.0
Incl. = 54.17355

q = 3.9221387 AU

e = 1.0018726

ml = 6.1 +5 log(Delta) + 10.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion
2020/2 h m

1 o ’ ’
Jan. 2 23 04.80 -24 40.2 5.285 4.843 +0.52 +11.4
Jan. 12 23 10.26 -22 48.0 5.458 4.892 +0.58 +11.0
Jan. 22 23 16.26 -20 59.2 5.619 4.941 +0.62 +10.7
Feb. 1 23 22.6/ -19 13.9 5766 4.991 +0.66 +10.3
Feb. 11 23 29.35 -17 32.1 5.896 5.042 +0.68 +10.0
Feb. 21 23 36.19 -1554.0 6.008 5.093 +0.69 +9.6
Mar. 2 23 43.11 -1419.5 6.100 5.145 +0.69 +9.2
Mar. 12 23 49.99 -12 48.7 6.171 5.198 +0.68 +8.9
Mar. 22 23 56.77 -11 21.7 6.221 5.251 +0.67 +8.5
Apr. 1 00 03.35-09 58.7 6.250 5.305 +0.64 +8.1
Apr. 11 00 09.65 -08 39.6 6.258 5.359 +0.61 +7.7
Apr. 21 00 15.60 -07 24.8 6.246 5.414 +0.57 +].3
May 1 00 21.12 -06 14.2 6.214 5.469 +0.52 +6.8
May 11 00 26.11 -05 08.1 6.164 5.525 +0.4] +6.4
May 21 00 30.49 -04 06.5 6.099 5.581 +0.40 +5.9
May 31 00 34.18 -03 09.8 6.019 5.637 +0.33 +5.4
June 10 00 37.09 -02 18.0 5.929 5.694 +0.24 +4.9
June 20 00 39.12 -01 31.3 5.830 5.751 +0.15 +4.4
June 30 00 40.20 +00 49.8 5.728 5.808 +0.05 +3.9
July 10 00 40.25 +00 13.6 5.625 5.866 -0.05 +3.3
July 20 00 39.23 +00 17.2 5.526 5.924 -0.16 +2.8
July 30 00 37.11 +00 42.8 5.436 5.983 -0.27 +2.3
Aug. 9 00 33.94 +01 03.2 5.360 6.041 -0.37 +1.8
Aug. 19 00 29.77 +01 18.8 5.302 6.100 -0.47 +1.3
Aug. 29 00 24.77 +01 30.1 5.267 6.159 -0.54 +0.9
Sept. 8 00 19.13 +01 38.1 5.260 6.218 -0.59 +0.6
Sept. 18 00 13.12 +01 43.6 5.282 6.2/8 -0.61 +0.5
Sept.28 00 07.03 +01 47.7 5.336 6.337 -0.60 +0.4
Oct. 8 00 01.16 +01 51.8 5.423 6.397 -0.56 +0.4
Oct. 18 23 55.78 +01 56.9 5.541 6.457 -0.50 +0.6
Oct. 28 23 51.14 +02 04.1 5.688 6.517 -0.42 +0.9
Nov. 7 23 47.40 +02 14.4 5860 6.5/] -0.32 +1.2
Nov. 17 23 44.65 +02 28.3 6.053 6.638 -0.22 +1.6
Nov. 27 23 42.96 +02 46.4 6.263 6.698 -0.11 +2.0
Dec. 7 23 42.29 +03 08.7 6.484 6.759 -0.01 +2.5
Dec. 17 23 42.60 +03 35.3 6.711 6.820 +0.08 +2.9
Dec. 27 23 43.82 +04 06.1 6.939 6.881 +0.17 +3.3
Jan. 6 23 45.84 +04 40.9 7.163 6.942 +0.24 +3.7
Jan. 16 23 48.57 +05 19.3 7.380 7.003 +0.31 +4.0
Jan. 26 23 51.90 +06 01.1 7.585 7.064 +0.36 +4.3
Feb. 5 23 55.71 +06 45.9 7.775 7.125 +0.40 +4.6
Feb. 15 23 59.91 +07 33.2 7.946 7.186 +0.44 +4.9
Feb. 25 00 04.40 +08 22.7 8.098 7.247 +0.46 +5.0
Mar. 7 00 09.08 +09 13.9 8.228 7.309 +0.48 +5.2
Mar. 17 00 13.87 +10 06.5 8.334 7.370 +0.48 +5.3
Mar. 27 00 18.67 +11 00.1 8.416 7.431 +0.48 +5.4
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Comet C/2010 U3 (Boattini)
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Comet 29P/Schwassmann—Wachmann

Epoch = 2020 July 10.0 1T

T =2019 Mar. 14.34631 TT

Peri. = 48.26388 e = 0.0440710
Node = 312.37558 2000.0 a= 6.0331214 AU
Incl. = 9.36683 n= 0.06651062

q = 5.7672357 AU P = 14.82 years
ml = 0.0+5 log(Delta) + 0.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2020/21 h m m

Jan. 2 00 29.10 +12 52.2 5.682 5.784 +0.30 +0.5 91.0
Jan. 12 00 32.54 +13 00.6 5.843 5.785 +0.39 +1.2 81.8
Jan. 22 00 36.87 +13 15.5 6.001 5.786 +0.48 +1.8 12.8
Feb. 1 00 41.99 +13 36.5 6.151 5.787 +0.55 +2.4 64.0
Feb. 11 00 47.80 +14 02.9 6.291 5.789 +0.61 +2.9 55.5
Feb. 21 00 54.20 +14 34.0 6.417 5.790 +0.67 +3.4 47.1
Mar. 2 01 01.08 +15 09.3 6.528 5.791 +0.71 +3.7 39.0
Mar. 12 01 08.36 +15 47.9 6.621 5.793 +0.75 +4.0 31.1
Mar. 22 01 15.95 +16 29.2 6.694 5.794 +0.7] +4.3 23.5
Apr. 1 01 23.77 +17 12.7 6.748 5.795 +0.79 +4.4 16.3
Apr. 11 01 31.74 +17 57.6 6.781 5.797 +0.80 +4.6 10.2
Apr. 21 01 39.79 +18 43.5 6.792 5.798 +0.81 +4.6 1.9
May 1 01 47.84 +19 29.9 6.783 5.800 +0.80 +4.6 11.8
May 11 01 55.81 +20 16.2 6.752 5.802 +0.79 +4.6 18.2
May 21 02 03.63 +21 02.2 6.702 5.803 +0.77 +4.6 25.3
May 31 02 11.22 +21 47.3 6.632 5.805 +0.74 +4.5 32.1
June 10 02 18.49 +22 31.2 6.545 5.806 +0.71 +4.3 40. 2
June 20 02 25.35 +23 13.7 6.441 5.808 +0.66 +4.2 47.9
June 30 02 31.71 +23 54.4 6.322 5.810 +0.60 +4.0 95. 17
July 10 02 37.46 +24 32.9 6.191 5.812 +0.54 +3.7 63.6
July 20 02 42.49 +25 09.0 6.051 5.813 +0.46 +3.5 11.8
July 30 02 46.69 +25 42.3 5.902 5.815 +0.37 +3.2 80. 1
Aug. 9 02 49.96 +26 12.4 5.750 5.817 +0.27 +2.8 88. 7
Aug. 19 02 52.18 +26 38.7 5.598 5.819 +0.16 +2.4 97.6
Aug. 29 02 53.26 +27 00.7 5.449 5.821 +0.04 +1.9 106. 7
Sept. 8 02 53.15 +27 17.8 5.308 5.823 -0.08 +1.4 116. 2
Sept. 18 02 51.84 +27 29.2 5.1719 5.825 -0.20 +0.8 125.9
Sept.28 02 49.37 +27 34.3 5.066 5.827 -0.31 +0.1 135. 8
Oct. 8 02 45.88 +27 32.6 4.975 5.829 -0.40 -0.6 145.9
Oct. 18 02 41.55 +27 23.9 4.908 5.831 -0.47 -1.3 155. 8
Oct. 28 02 36.69 +27 08.4 4.869 5.833 -0.50 -1.9 164. 6
Nov. 7 02 31.63 +26 47.2 4.860 5.835 -0.50 -2.4 168. 7
Nov. 17 02 26.72 +26 21.5 4.882 5.837 -0.47 -2.7 163. /
Nov. 27 02 22.33 +25 53.3 4.933 5.839 -0.40 -2.9 154.5
Dec. 7 02 18.75 +25 24.6 5.013 5.842 -0.31 -2.8 144.3
Dec. 17 02 16.19 +24 57.5 5.118 5.844 -0.19 -2.5 133.9
Dec. 27 02 14.79 +24 33.8 5.243 5.846 -0.0/7 -2.1 123. 7
Jan. 6 02 14.63 +24 14.8 5.385 5.848 +0.05 -1.6 113.6
Jan. 16 02 15.69 +24 01.3 5.539 5.851 +0.17 -1.0 103.7
Jan. 26 02 17.93 +23 53.7 5.699 5.853 +0.29 -0.4 94.1
Feb. 5 02 21.26 +23 52.0 5.861 5.855 +0.39 +0.1 84.8
Feb. 15 02 25.60 +23 56.0 6.021 5.858 +0.48 +0.7 15.8
Feb. 25 02 30.83 +24 05.1 6.17/5 5.860 +0.57 +1.2 67.0
Mar. 7 02 36.84 +24 18.6 6.320 5.862 +0.64 +1.6 98.5
Mar. 17 02 43.53 +24 36.1 6.452 5.865 +0.70 +1.9 50. 2
Mar. 27 02 50.80 +24 56.6 6.5/0 5.867 +0.75 +2.2 42.1
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Comet 78P/Gehrels

Epoch = 2020 July 10.0 1T

T =2019 Apr. 2.64719 TT

Peri. = 192. 65276 e = 0.4617066
Node = 210.53370 2000.0 a=3.7396424 AU
Incl. = 6.24902 n= 0.13628842

q = 2.0130248 AU P= 7 23 years
ml = 5 1+5 log(Delta) + 20.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2020/21 h m o m , 0
Jan. 09 36.13 +05 20.8 2.101 2.886 -0.44 +0.5 15.9 135.6
Jan. 12 09 30.79 +05 32.4 2.061 2.933 -0.64 +2.0 16.0 146.7
Jan. 22 09 23.75 +05 58.5 2.044 2.979 -0.77 +3.3 16.1 158.0
Feb. 1 09 15.73 +06 36.4 2.054 3.025 -0.82 +4.3 16.3 168.1
Feb. 11 09 07.61 +07 21.9 2.094 3.071 -0.78 +4.8 16.5 170.3
Feb. 21 09 00.24 +08 10.4 2.164 3.118 -0.67 +4.8 16.7 161.6
Mar. 2 08 54.31 +08 57.3 2.261 3.163 -0.49 +4.5 16.9 150.8
Mar. 12 08 50.30 +09 39.3 2.383 3.209 -0.29 +3.8 17.1 140.1
Mar. 22 08 48.40 +10 13.9 2.526 3.254 -0.07 +3.0 17.4 129.7
Apr. 1 08 48.60 +10 39.9 2.685 3.300 +0.13 +2.1 17.6 119.9
Apr. 11 08 50.79 +10 56.9 2.857 3.344 +0.32 +1.2 17.9 110.6
Apr. 21 08 54.71 +11 04.8 3.037 3.389 +0.48 +0.3 18.1 101.8
May 1 09 00.15 +11 04.0 3.222 3.433 +0.62 -0.5 18.4 93.4
May 11 09 06.86 +10 54.9 3.409 3.477 +0.73 -1.3 18.6 85.4
May 21 09 14.60 +10 38.2 3.594 3.521 +0.82 -2.1 18.8 71.7
May 31 09 23.19 +10 14.3 3.776 3.564 +0.90 -2.8 19.0 70.3
June 10 09 32.45 +09 43.9 3.951 3.606 +0.96 -3.4 19.2 63.1
June 20 09 42.22 +09 07.7 4.118 3.648 +1.00 -3.9 19.4 56.0
June 30 09 52.38 +08 26.2 4.275 3.690 +1.03 -4.4 19.6 49.1
July 10 10 02.82 +07 40.0 4.421 3.732 +1.06 -4.9 19.8 42.3
July 20 10 13.46 +06 49.8 4.553 3.773 +1.07 -5.2 19.9 35.5
July 30 10 24.22 +05 56.0 4.671 3.813 +1.08 -5.5 20.1 28.8
Aug. 9 10 35.01 +04 59.4 4.773 3.853 +1.08 -5.8 20.2 22.2
Aug. 19 10 45.80 +04 00.4 4.858 3.893 +1.08 -6.0 20.3 15.6
Aug. 29 10 56.51 +02 59.6 4.926 3.932 +1.07 -6.1 20.5 9.1
Sept. 8 11 07.10 +01 57.8 4.975 3.970 +1.05 -6.2 20.6 3.7
Sept.18 11 17.51 +00 55.4 5.006 4.008 +1.03 -6.2 20.7 6.3
Sept.28 11 27.69 +00 06.9 5.017 4.046 +1.00 -6.2 20.7 12.8
Oct. 8 11 37.56 -01 08.5 5.009 4.083 +0.97 -6.1 20.8 19.8
Oct. 18 11 47.07 -02 08.8 4.982 4.120 +0.93 -5.9 20.9 27.1
Oct. 28 11 56.14 -03 07.0 4.936 4.156 +0.88 -5.7 20.9 34.5
Nov. 7 12 04.68 -04 02.4 4.873 4.191 +0.82 -5.4 21.0 42.2
Nov. 17 12 12.60 -04 54.3 4.793 4.227 +0.75 -5.0 21.0 50.0
Nov. 27 12 19.78 -05 41.9 4.698 4.261 +0.67 -4.5 21.1 58.2
Dec. 7 12 26.10 -06 24.3 4.591 4.295 +0.58 -3.9 21.1 66.6
Dec. 17 12 31.45 -07 00.8 4.473 4.329 +0.47 -3.3 21.1 75.3
Dec. 27 12 35.67 07 30.3 4.349 4.362 +0.35 -2.5 21.1 84.3
Jan. 6 12 38.63 -07 51.9 4.221 4.395 +0.22 -1.7 21.1 93.6
Jan. 16 12 40.22 -08 04.8 4.095 4.427 +0.08 -0.8 21.1 103.3
Jan. 26 12 40.35 -08 08.2 3.974 4.458 -0.07 +0.2 21.1 113.5
Feb. 5 12 38.98 -08 01.6 3.864 4.489 -0.22 +1.2 21.1 123.9
Feb. 15 12 36.15 07 44.8 3.770 4.520 -0.36 +2.2 21.1 134.8
Feb. 25 12 32.02 -07 18.3 3.696 4.550 -0.48 +3.2 21.1 145.9
Mar. 7 12 26.83 06 43.1 3.648 4.580 -0.56 +3.9 21.1 157.3
Mar. 17 12 20.94 -06 01.4 3.629 4.609 -0.61 +4.4 21.2 168.6
Mar. 27 12 14.77 -05 15.7 3.641 4.637 -0.61 +4.7 21.2 176.5
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Comet 261P/Larson

Epoch = 2020 July
T = 2019 June

67.12755
291.16194

6.07619
2.0133312 AU

Peri.
Node
Incl.

q

10.0

: 1T
18. 73941 1T

2000. 0

0.4
3. 4894504 AU
0.1
6.5

OSSO D

ml =11.4 + 5 log(Delta) + 15.0 log(r)

R. A. (2000) Decl.
h m

03 04.91 +23 3
03 08.62 +23
03 14.70 +22
03 22.82 +22
03 32.65 +22

03 43.89 +23
03 56.29 +23
04 09.63 +23
04 23.72 +23
04 38.40 +24

04 53.54 +24
05 09.00 +24
05 24.68 +24
05 40.47 +24
05 56.29 +24
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06 58.22 +23
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Daily motion
m

+0.25 -3.1
+0.51 -1.8
+0.73 -0.7
+0.91 +0.2
+1.06 +0.9
+1.19 +1.4
+1.30 +1.6
+1.38 +1.7
+1.44  +1.6
+1.50 +1.4
+1.53 +1.0
+1.56 +0.6
+1.58 +0.2
+1.58 -0.3
+1.58 -0.8
+1.57 -1.4
+1.55 -1.9
+1.53 -2.4
+1.50 -2.9
+1.46 -3.3
+1.41 -3.7
+1.36 -4.0
+1.31 -4.3
+1.25 -4.5
+1.18 -4.7
+1.10 -4.7
+1.02 -4.7
+0.92 -4.6
+0.81 -4.3
+0.69 -4.0
+0.56 -3.6
+0.41 -3.0
+0.24 -2.3
+0.07 -1.6
-0.12 -0.7
-0.30 +0.1
-0.48 +0.9
-0.63 +1.6
-0.73 +2.1
-0.78 +2.4
-0.77 +2.4
-0.69 +2.2
-0.57 +1.9
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Oh TT
2020/21
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Comet C/2019 K5 (Young)
Epoch = 2020 July 10.0 1T
T =2019 June 22.80069 TT
Peri. = 174.9402

Node = 177.17573 2000.0
Incl. = 15.31450

q = 2.0351406 AU

e = 0.9868631

ml = 9

RhA.(ZOOO) Decl. Delta

m o ’

03 09.89 +00 38.0 2.370
03 13.05 +00 14.7 2.561
03 17.80 +01 13.4 2.764
03 23.96 +02 15.4 2.974
03 31.33 +03 18.4 3.189
03 39.69 +04 20.5 3.406
03 48.90 +05 20.5 3.623
03 58.78 +06 17.1  3.837
04 09.20 +07 09.6 4.046
04 20.03 +07 57.4 4.249
04 31.17 +08 39.8 4.442
04 42.50 +09 16.8 4.624
04 53.94 +09 47.9 4.794
05 05.41 +10 13.2 4.950
05 16.82 +10 32.7 5.091
05 28.11 +10 46.3 5.216
05 39.19 +10 54.2 5.324
05 49.99 +10 56.6 5.414
06 00.46 +10 53.7 5.486
06 10.50 +10 45.9 5.539
06 20.07 +10 33.5 5.575
06 29.06 +10 16.9 5.591
06 37.42 +09 56.5 5.591
06 45.06 +09 32.8 5.573
06 51.89 +09 06.4 5.540
06 57.83 +08 38.0 5.494
07 02.78 +08 08.2 5.436
07 06.66 +07 37.8 5.369
07 09.39 +07 07.7 5.297
07 10.91 +06 38.8 5.223
07 11.16 +06 12.2 5.153
07 10.15 +05 48.9 5.089
07 07.93 +05 29.9 5.038
07 04.61 +05 16.1 5.004
07 00.38 +05 08.2 4.993
06 55.48 +05 06.7 5.007
06 50.22 +05 11.6 5.050
06 44.94 +05 22.6 5.124
06 39.95 +05 38.9 5.229
06 35.55 +05 59.7 5.364
06 31.97 +06 23.6 5.526
06 29.37 +06 49.5 5.711
06 27.83 +07 16.3 5.915
06 27.37 +07 42.8 6.134
06 27.96 +08 08.3 6.363
06 29.54 +08 31.9 6.598

S SOOoOOOo OOOICT CIOICICIOT CICIOTCICT . i A AE BAABRE BERWED WWWWW  WWWww

694
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.5+ 5 log(Delta) + 15.0 log(r (t-50))

Daily motion

m
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Comet C/2018 X2 (Fitzsimmons)
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Comet
Epoch
T

Peri.

Node

Incl.

— k. k. . k.
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SR oo —o

C/2018 A6 (Gibbs)

% 76. 95971

10.0 1T
14.32660 TT

2000. 0

3.0182636 AU

4.3 + 5 log(Delta) + 15.0 log(r)

R. A. (2000) Decl.
h m
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Comet C/2019 K8 (ATLAS)

Epoch = 2020 July 10.0 1T
T = 2019 July 21.30512 1T

Peri. = 85.36640

Node = 291.04422  2000.0
Incl. = 93.22374

q = 3.1951647 AU

e = 0.9983312

ml =10.4 + 5 log(Delta) + 10.0 log(r)

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

14 24.65 +]4 54. . 158 559 -1.33
14 03.33 +/8 30 . 148 601 -3.44
13 09.31 +81 55 . 162 645 -8.65
6% 04.16 +84 00 . 201 691 -16. 57

. 268 138 -11. 26
. 363
. 483
. 625
. 185

187 -4.54
837 -1.73
888 -0.51
941 +0.10

06 32.42 +65 09 . 958 995 +0.44
06 37.74 +62 04 .140 4.050 +0.63
06 44.66 +59 15 . 325 106 +0.75

. 510
. 690
. 862

. 023
. 169
. 299
. 410

162 +0.83
220 +0.87
279 +0.89

339 +0.90
399 +0.89
460 +0.88
921 +0.85

07 53.85 +44 09 . 501 584 +0.82
08 01.89 +42 54 571 646 +0.78
08 09.48 +41 45 . 619 110 +0.73

. 645 113 +0.67
08 22.98 +39 45 . 648 837 +0.61

08 28.71 +38 53 . 630 902 +0.53
08 33.62 +38 08 . 592 967 +0.44
08 37.59 +37 28 . 535 032 +0.34

. 462 098 +0.23

08 42.17 +36 26 315 164 +0.10
08 42.50 +36 03 2179 230 -0.05
08 41.31 +35 46 178 296 -0. 21
08 38.50 +35 33 077 363 -0.37

. 982
. 899

430 -0.55
497 -0.72

08 19.85 +35 07 .834 5.564 -0.87
08 10.57 +34 55 . 195 631 -0.99
08 00.24 +34 38 . 186 699 -1.07

. 810
. 871
. 969

. 101
. 264
454
. 665
. 891

. 126

766 -1.10
834 -1.06
901 -0.98

969 -0.85
037 -0.70
105 -0.54
173 -0.38
241 -0.22

309 -0.08
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Comet C/2020 A3 (ATLAS)
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Comet C/2018 D04 (Lemmon)

Epoch = 2020 July 10.0 TT
T = 2019 Aug. 18.35569 TT

Peri. = 175.96052 e =
Node = 251.13160 2000.0 a-=
Incl. = 160.47412 n =
q = 2.4059144 AU P=

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

RhA.(ZOOO) Decl. Delta r Daily motion
m

m
7194 -0.88
847 -0.52
902 -0.26
959 -0.06
017 +0.09

. 616
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Comet C/2018 W2 (Africano)

Epoch = 2020 July 10.0 1T
T 2019 Sept. 5.71036 TT

Peri. = 157.97500

Node = 181.85375 2000.0
Incl. = 116. 61690

q = 1.4547406 AU

e = 1.0005821

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

Oh TT R.A. (2000) Decl. Delta r Daily
2020/21 h m o m
Jan. 2 22 02.36 -46 16. . 748 176 +1.03
Jan. 12 22 13.11 -46 45. .918 272 +1.13
Jan. 22 22 24.80 -47 15. . 063 369 +1.21
Feb. 1 22 37.28 -47 48. .184 468 +1.29

— = ON

2 2.

2 2.

o g
Feb. 11 22 50.45 -48 28. 3.2719 2.567 +1.35
Feb. 21 23 04.25 -49 14.9 3.353 2.668 +1.41
Mar. 2 23 18.6/ -50 11.2 3.404 2.768 +1.4]
Mar. 12 23 33.70 -51 18.6 3.438 2.869 +1.54
Mar. 22 23 49.39 -52 38.7 3.455 2.9/0 +1.61
Apr. 1 00 05.84 -54 13.0 3.460 3.071 +1.69
Apr. 11 00 23.16 -56 02.5 3.456 3.172 +1.79
Apr. 21 00 41.56 -58 07.6 3.447 3.272 +1.91
May 1 01 01.34 -60 28.2 3.438 3.372 +2.0]
May 11 01 22.88 -63 03.0 3.434 3.472 +2.2]
May 21 01 46.81 -65 49.4 3.439 3.571 +2.56
May 31 02 14.01 -68 43.6 3.45] 3.67/0 +2.95
June 10 02 45.82 -71 39.8 3.490 3.769 +3.51
June 20 03 24.28 -74 30.7 3.543 3.867 +4.32
June 30 04 12.29 -77 07.0 3.616 3.964 +5.46
July 10 05 13.26 -79 16.7 3.710 4.061 +6.92
July 20 06 28.88 -80 46.5 3.824 4.158 +8.25
July 30 07 53.99 -81 26.7 3.956 4.254 +8.5]
Aug. 9 09 16.25 -81 19.7 4.104 4.349 +].62
Aug. 19 10 25.95 -80 40.8 4.265 4.444 +6.1]
Aug. 29 11 21.63 -79 47.3 4.435 4.538 +4.90
Sept. 8 12 06.22 -78 51.3 4.611 4.632 +3.98
Sept. 18 12 43.07 -77 59.9 4.790 4.726 +3.36
Sept.28 13 14.63 -77 16.5 4.968 4.819 +2.93
Oct. 8 13 42.56 -76 42.4 5142 4.911 +2.64
Oct. 18 14 07.97 -76 18.1 5.310 5.003 +2.43
Oct. 28 14 31.56 -76 03.3 5.468 5.094 +2.28
Nov. 7 14 53.78 -715 57.7 5614 5185 +2.16
Nov. 17 15 14.96 -76 00.8 5.74] 5.276 +2.07
Nov. 27 15 35.27 -76 12.0 5.866 5.366 +1.99
Dec. 7 1554.79 -76 30.9 5.969 5.455 +1.91
Dec. 17 16 13.56 -76 57.3 6.056 ©5.544 +1.83
Dec. 27 16 31.52 -77 30.8 6.126 5.633 +1.75
Jan. 6 16 48.55 -78 11.4 6.181 5.721 +1.65
Jan. 16 17 04.45 -78 59.0 6.221 5.809 +1.51
Jan. 26 17 18.83 -79 53.6 6.248 5.896 +1.34
Feb. 5 17 31.13 -80 55.1 6.264 5.983 +1.08
Feb. 15 17 40.35 -82 03.3 6.270 6.069 +0.69
Feb. 250 17 44.55 -83 17.5 6.270 6.155 +0.02
Mar. 7 17 39.80 -84 36.3 6.26/ 6.240 -1.25
Mar. 17 17 16.73 -85 56.0 6.263 6.326 -4.03
Mar. 27 16 12.10 -87 04.9 6.262 6.410 -10. 21
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Comet 260P/McNaught
%poch = 2020 July

- = 2019 Sept.
Peri. = 18.40008
Node = 349.34679
Incl. = 15.05291
q =

10.0
9. 9803
2000. 0

1. 4165953 AU

1T
6 TT

ml =11.0 + 5 log(Delta) + 15.0 log(r (t-15))
R. A. (2000) Decl.
h m

02 48.44 +43°3

03 02.50 +42
03 18.30 +41
03 35.36 +40
03 53.31 +39

04 11.85 +38
04 30.77 +31
04 49.90 +37
05 09.09 +36
05 28.23 +36

05 47.23 +35
06 06.00 +34
06 24.49 +34
06 42.62 +33
07 00. 35 +32

07 17.66 +31
07 34.50 +30
07 50.85 +29
08 06.71 +28
08 22.03 +27

08 36.83 +26
08 51.07 +25
09 04.74 +24
09 17.83 +23
09 30.30 +22
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Daily motion
m

+1.31 -8.5
+1.51 -1.4
+1.66 6.3
+1.76  -5.3
+1.83 -4.6
+1.88 4.1
+1.91 3.7
+1.92 -3.6
+1.92 -3.6
+1.91 3.7
+1.89 -3.9
+1.86 -4.2
+1.83 -4.5
+1.79 -4.8
+1.75 b1
+1.71  -5.4
+1.66 -5.7
+1.61 -5.9
+1.56 6.1
+1.50 -6.3
+1.45 -6.4
+1.39 6.5
+1.34 6.5
+1.28 6.4
+1.21  -6.3
+1.14 6.1
+1.07 -5.8
+0.99 -5.4
+0.91 -5.0
+0.81 -4.5
+0.71 -3.8
+0.59  -3.1
+0.46 -2.3
+0.31 -1.4
+0.15 -0.4
-0.03 +0.5
-0.21 +1.5
-0.39 +2.3
-0.55 +2.9
-0.69 +3.2
-0.78 +3.2
-0.82 +2.9
-0.80 +2.3
-0.72 +1.5

A
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— k. k. — — — k. . — —

N — — —
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e = 0.6089127
a= 3.6221971 AU
n= 0.14297034
P= 6.89 years

~NhOOoOON OO R~O

—_— ek ko
IO~ GILON— O

— k. — — —

—_—
w
o~

COONN
~N NOOWNY POJOOCT O—=—IBN WP POOOII OOOOONO OOHOW—OO PWLWWW CINOND™



Comet 384P/Kowalski
Epoch = 2020 Jul

T

y 10.0 1T
11.41576 TT
2000. 0
1161450 AU

2019 Oct.

I
[N\ Jefa

37. 64103
354. 22696
%.28191

ml =19.1 +5 log(Delta) + 7.5 log(r(t-30))

R. A. (2000) Decl.

h
07 27

Peri.
Node
Incl
q

Daily motio

r

Y—————

Delta
5
6
7
8
9

SO~

32 +41 3
18 +39 5
92 +37 4
28 +35 4
38 +33 5

m

06 58
06 58

2
12 07 12

Oh TT
2020/21
2% 07 02

Jan
Jan
Jan
Feb
Feb

Y —p———

5]/
83
01
15
25

199 +1

087
244
991
171

Y—————

32
36
39
40
41

420 +
491
561

DT MLO~

———y——

40
39
38
36
34

Y y——y——

629 +
696 +
162 +
826 +
889 +

2
3 2
8 2
3 2
8 2

MND—ROLOO

Y ————

Y—————

Y———y——

Y y————

240 +
294
347
399
449

324 3
334 3
326 3

247 3
295 3

4
4
4
4
4

15 +05
48 +04
85 +02
82 +01
35 +00

Y—————
Y—————

97
91
83
14
64

498 +0
946 +0
593 +0
639 +0
683 +0

8 3
3 3
0 3
1 3
9 3

Y——y—y—p—

53
39
25
08

127 +0
169  +0
810 +0
851
890

Y————p—

Y——y—p——

928
965
001
036
070

82 -06

Y———y——

171.3

+4. 4

-0. 81

3.106 4.103

12 25.06 -05 06.6

2]

Mar.

_28_



Daily motio

1T
r

26.10877 TT
2000. 0
1. 6046184 AU

ml =13.8 + 5 log(Delta) + 15.0 log(r)
Delta

19 Oct.
0.00195
4.12366

0.45676

Comet 76P/West-Kohoutek-Ikemura
0
0
8
3
. (2000) Decl.

Epoch = 2020 July 10.0
T =2

Peri.
Node
Incl.
q

13 +29
58 +26
05 +21
64 +15

+8

03

-0
-0
-1

138 +1
177 +0
819
865
913

Y—————

—p———p—

Y ——y—y—

Y ———y—

Y—————

Y ———p—

T—y——y——

Y————p—

———y——

Y y——y—y—

Y y——y——

(e]eo]

17 +40
69 +37
49 +34
47 +32
95 +29

Y—————
Y—————

T—y————

Y—————

825
882
939
995
050

———y—p—

Y y————

Y ———p—

23
20
17
13
08

Y y——y——

369 +
420 +
470 +
519 +
568 +

218 3
308 3
321 3
317 3
297 3

DO~ O

50 +04 2
55 +03 4

———y——

01
94
85
15
63
50
35

616 +1
663 +0
110 +0
155 +0
800 +0

3
062 3
972 3

260 3
207 3
141

Y——p———

125.4

+3. 4

19
01
17
-0.35

845 +0
888 +0
931

973 +0
015
_29_

113 3
670 3
570 3
476 4

875 3
3.395 4.056

3
3
3
3
3

15 59.67 +04 31.3

Y———y——

2]

Mar.



Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— LN — W N —

Y
uty
ﬁug.

ug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N — ju—y
NN O1IC10T OO0~ NIJ~J-J00 OO0 00 O©OOOWOO OOoOOoOoO—

N —
~

Mar.

Comet 68P/Klemola
%poch = 2020 July

~ = 2019 Nov.
Peri. = 153. 07434
Node = 175.07924  2000.0
Incl. = 11.11045
q = 1.7939871 AU

10.0 1T
9.06438 TT

OSSO D

ml =10.5 + 5 log(Delta) + 10.0 log(r)

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

22 14.66 -10 58.5 . 335
22 40.03 -09 17.1 . 436
23 04.76 -07 28.1 . 540
23 28.84 -05 34.4 . 645
23 52.24 -03 38.4 . 150
00 15.00 -01 42.6 855
00 37.16 +00 11.3 958
00 58.74 +02 01.4 057
01 19.79 +03 46.4 153
01 40.32 +05 25.1 242
02 00.35 +06 56 325
02 19.90 +08 19 401
02 38.96 +09 34 467
02 57.51 +10 41 524
03 15.55 +11 37 571
03 33.02 +12 25. 606
03 49.89 +13 04. 630
04 06.09 +13 33. 641
04 21.57 +13 54. 639
04 36.23 +14 06. 626
04 50.01 +14 10. 599
05 02.78 +14 06. 961
05 14.43 +13 56. 511
05 24.86 +13 39.

05 33.89 +13 16. 382
05 41.40 +12 48 306
05 47.23 % 226

1
0

o
(S
ol
NS
o
+ + + + +

— — — — —
B ORRRWOW WRWEN PN NWOWKWK  WWWWE  WWKWKWKW LWL WWWNN NRNNN
-~
(&a]
—

(e)
. . . . . . . . . . . . . . . . \' . . . . .
O© WOHWW OIS NNOOOW IOOWOO H~—NOOOCT PWINYd O©OoOCOOol

B RRRRE ARRKW WWWWW WKWK WWWLWN NN RN RN D ———

r

. 876
. 908
. 944
. 985

028
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Daily
m
+2.57
+2. 50
+2. 44
+2. 317
+2. 30

0. 6375535
4.9496604 AU
0. 08950370
11.01 years

motion

+9,
+10.
+11.
+11.
+11.

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

+9.

+8.
+].
+7.
+6.
+5.
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+2.

+1.

—NNRNO NINOOOO OO W OOOHCIWO OOPRCCO OCIRARW N—OO] CININOT oI

oo

=A

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

NORD — — —

)
o

OSO©©O®© ©OOP® ©EEP® WPEWPO KEEEE NSNS NNNNS oo cigiticion

W NOONOT BNOOO oI BRLWWWW PNPN—=—O OO0l PHLW—OO0 NO1IW—O© oOoOORN—

—_ N

_.
i NOCIDNO  A~OoLO~: S0«
—SRONO NONOR CIOONE AR W—©

N
[$2)

— — — — —

— — — — — — —
PVOWO— NWAUID OOHUIRW
o 1o~ o
W ON—=RAO ONUI=RN OO=IN ON—GCIW HNNSN

~
N



Comet C/2018 N2 (ASASSN)

Epoch = 2020 July 10.0 1T
T = 2019 Nov. 10.95921 TT

Peri. = 24.39732

Node = 25.25385 2000.0
Incl. = 77.52841

q = 3.1246402 AU

e = 1.0000965

ml = 3.6 +5 log(Delta) + 12.5 log(r)
Oh TT RhA.(ZOOO) Decl. Delta r Daily motion
m

2020/21 o m :

Jan. 2 23 29.57 +39 46.2 2.993 3.165 -0.07 +2.9
Jan. 12 23 29.93 +40 22.1 3.142 3.182 +0.16 +4.4
Jan. 22 23 32.47 +41 12.8 3.285 3.202 +0.36 +5.9
Feb. 1 23 36.80 +42 18.5 3.419 3.224 +0.52 +].4
Feb. 11 23 42.60 +43 39.0 3.543 3.250 +0.65 +8.8
Feb. 21 23 49.64 +45 13.6 3.656 3.277 +0.7] +10.2
Mar. 2 23 57.74 +47 01.8 3.755 3.308 +0.86 +11.5
Mar. 12 00 06.76 +49 02.9 3.842 3.340 +0.95 +12.8
Mar. 22 00 16.64 +51 16.0 3.917 3.375 +1.03 +14.0
Apr. 1 00 27.32 +53 40.7 3.980 3.412 +1.11 +15.1
Apr. 11 00 38.82 +56 16.1 4.032 3.452 +1.20 +16.1
Apr. 21 00 51.22 +59 01.3 4.074 3.493 +1.29 +11.0
May 1 01 04.67 +61 55.5 4.107 3.536 +1.41 +17.9
May 11 01 19.41 +64 57.6 4.134 3.581 +1.56 +18.6
May 21 01 35.93 +68 06.3 4.156 3.628 +1.78 +19.2
May 31 01 55.03 +71 20.0 4.174 3.676 +2.10 +19.6
June 10 02 18.23 +74 36.3 4.191 3.726 +2.65 +19.7
June 20 02 48.72 +77 52.0 4.206 3.77/8 +3.6/ +19.3
June 30 03 33.71 +81 00.4 4.223 3.830 +5.84 +18.0
July 10 04 51.70 +83 45.4 4.242 3.884 +10.96 +13.9
July 20 07 16.80 +85 20.4 4.264 3.939 +18.11 +2.5
July 30 10 05.98 +84 40.1 4.290 3.996 +13.31 -10.7
Aug. 9 11 46.88 +82 24.6 4.319 4.053 +6.97 -15.8
Aug. 19 12 42.14 +79 39.6 4.352 4.111 +4.20 -17.0
Aug. 29 13 17.79 +76 50.2 4.389 4.171 +2.96 -16.8
Sept. 8 13 44.22 +74 05.6 4.429 4.231 +2.33 -16.0
Sept. 18 14 05.77 +71 30.2 4.472 4.292 +1.9] -14.9
Sept.28 14 24.41 +69 06.8 4.517 4.353 +1.75 -13.6
Oct. 8 14 41.15 +66 57.3 4.562 4.415 +1.59 -12.1
Oct. 18 14 56.56 +65 03.1 4.608 4.478 +1.48 -10.5
Oct. 28 15 10.93 +63 25.4 4.653 4.542 +1.39 -8.8
Nov. 7 15 24.41 +62 04.9 4.697 4.606 +1.30 -7/.1
Nov. 17 15 37.09 +61 02.3 4.739 4.670 +1.22 -5.3
Nov. 27 15 48.94 +60 17.8 4.779 4.735 +1.14 -3.4
Dec. 7 1559.92 +59 51.5 4.816 4.801 +1.05 -1.6
Dec. 17 16 09.93 +59 43.1 4.851 4.867 +0.94 +0.1
Dec. 27 16 18.82 +59 52.3 4.885 4.933 +0.82 +1.8
Jan. 6 16 26.38 +60 17.9 4.917 4.999 +0.68 +3.4
Jan. 16 16 32.38 +60 58.8 4.950 5.066 +0.50 +4.9
Jan. 26 16 36.50 +61 53.1 4.983 5.133 +0.29 +6.1
Feb. 5 16 38.36 +62 58.3 5.019 5.200 +0.05 +7.0
Feb. 15 16 37.54 +64 11.4 5.058 5.268 -0.25 +/.6
Feb. 25 16 33.54 +65 28.5 5.103 5.335 -0.59 +7.7
Mar. 7 16 25.88 +66 44.5 5.154 5.403 -0.98 +].4
Mar. 17 16 14.20 +67 54.1 5.213 5.471 -1.40 +6.4
Mar. 27 15 58.43 +68 50.9 5.280 5.540 -1.79 +4.7
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6. 5854632 AU
0. 05832095

0. 7264050
16.90 years

2000. 0

19763
. 39591
.8017498 AU
ml =10.3 + 5 log(Delta) + 15.0 log(r)

Comet 155P/Shoemaker

Daily motio

r

Y—————

——y—y——

Y —p——

Y ————

086
140
196
256
317

122 2
303 2
409 2

159
219

Y—————

Y—————

Y—————
Y—————

Y——y—y——

Y——y—y——

04
25
45
61
15
86

380 +0
445 +0
912 +0
979 +0
648 +0

2
2

35 2
18 2
35 2
05 2
84

62 2

LOOOO

Y————p—

——y—y——
———y——

11111
N N
L S>> >
QO T ©
CITC===

——p—y——

04

01
06
10

17 +0
186 +0
856 +1
927 +1
998 +1

51 2
53 2
48 2

DO~

Y————p—

———y—p—

125.8

+1.4

48
34
19
04
12
-0. 26

Y————— Y——y—y——

437 +0

501

565 +0

629 +0

692
4.754
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549 4
455 4
359 4
265 4
177 4
4.101

Y —p——— Y y————

15 57.07 -14 54.6

Y ———p— ———y—— Y——p——— Y———y——
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Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— LN — W N —

Y
uty
ﬁug.

ug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N — ju—y
NN O1IC10T OO0~ NIJ~J-J00 OO0 00 O©OOOWOO OOoOOoOoO—

N —
~

Mar.

Comet 160P/LINEAR
%poch = 2020 July

= 2019 Dec.
Peri. = 12.66219
Node = 333.36553
Incl. = 15.61574
q =
ml = 0

R. A. (2000) Decl.
h m

22 16.55 -04 17
22 39.20 -01 15.
23 01.83 +01 47.
23 24.45 +04 49
23 47.03 +07 48.

00 09.59 +10 43.
00 32.17 +13 31.
00 54.76 +16 13.
01 17.38 +18 46.
01 40.04 +21 10.

02 02.72 +23 23.
02 25.41 +25 25.
02 48.08 +27 16
03 10.67 +28 54.
03 33.12 +30 21.

03 55.35 +31 36.
04 17.27 +32 39.
04 38.78 +33 31.
04 59.76 +34 13.
05 20.11 +34 46.

+35 10.
+35 27.
+35 39.
+35 47.
+35 52.

+35 96.
+36 01.
+36 08.
+36 19.
+36 35.

+36 56.
+371 22.
+37 952.
+38 24.
+38 53.

07 24.71 +39 14
07 14.06 +39 24.
07 02.93 +39 20.
06 52.37 +39 01.
06 43.32 +38 29.

06 36.42 +37 48.
06 31.96 +37 02.
06 30.01 +36 14
06 30.39 +35 26.
06 32.86 +34 40.

06 37.15 +33 55.

[}
($a}
($a)
O3>0
—_——
— OO SHhWOOR ORPRNO NOOUIAE WOHCIOO N—WOoI

SOPR——=00 WOoI—=AN CIooHLWw—

o
<
=N
OO CIHONUT—
—wWooHW

D WO OO C1—— 014

10.0 1T
2.30765 TT

2000. 0

1.7874222 AU
.6 +5 log(Delta) + 50.0 log(r (t-20))

Delta

. 205
. 292
380
. 469
558

W WWWWR RRNNRN PRNNN NWWWW  WWWWLW WWWWLW WWWWLW NNNNN RNNNN
w
=
S

— k. k. k. —h

W LWWWW WRWWWW WL WWWINN PRNNN NRRNR RN NN ——

r

. 810
. 827
. 848
. 874
.903

_38_

Daily motion
m

+2.27 +18.2
+2.26 +18.3
+2.26 +18.3
+2.26 +18.1
+2.26 +17.7
+2.26 +17.2
+2.26 +16.5
+2.26 +15.7
+2.26 +14.8
+2.27 +13.8
+2.27 +12.17
+2.27 +11.6
+2.26 +10.4
+2.25 +9.2
+2.23 +8.0
+2.21 +6.8
+2.17 +5.7
+2.12 +4.6
+2.07 +3.7
+2.00 +2.8
+1.91 +2.0
+1.82 +1.4
+1.71  +0.9
+1.60 +0.6
+1.46 +0.4
+1.31 +0.4
+1.15 +0.6
+0.96 +0.9
+0.76 +1.3
+0.53 +1.9
+0.27 +2.4

0.00 +2.9
-0.29 +3.2
-0.57 +3.1
-0.82 +2.6
-1.01 +1.6
-1.11  +0.2
-1.10 -1.3
-0.99 -2.6
-0.79 -3.7
-0.56 -4.4
-0.31 -4.8
-0.06 -4.8
+0.16 -4.7
+0.35 -4.6
+0.52 -4.4

=A

— ek k. —) — ek k. ok —)

NN =k

NN
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e = 0.5261716
a= 3.7722986 AU
n = 0.13452252
P= 7 33 years
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Comet C/2018 F4 (PANSTARRS)

Epoch = 2020 July 10.0 1T

T =2019 Dec. 4.13866 TT

Peri. = 263.22169

Node = 26.51012 2000.0

Incl. = 78.09721

q = 3.4400045 AU

e = 1.0015200

ml = 7.4 +5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion
2020/21 h m o s m
Jan. 2 22 54 45 -82 27

1 3.713 3.450 +7.26 +23.4

Jan. 12 23 47.70 -78 23.0  3.782 3.459 +3.72 +25.3
Jan. 22 00 18.43 -74 08.6 3.801 3.47/0 +2.49 +25.5
Feb. 1 00 40.52 -69 55.0 3.827 3.483 +1.94 +25.1
Feb. 11 00 58.43 -65 47.9 3.860 3.499 +1.64 +24.2
Feb. 21 01 13.98 -61 50.6 3.900 3.517 +1.46 +23.1
Mar. 2 01 28.05 -58 06.0 3.943 3.537 +1.34 +21.7
Mar. 12 01 41.07 -54 36.0 3.988 3.560 +1.26 +20.1
Mar. 22 01 53.30 -51 22.0 4.032 3.584 +1.19 +18.5
Apr. 1 02 04.87 -48 25.0 4.074 3.611 +1.12 +16.7
Apr. 11 02 15.82 -45 45.6 4.112 3.640 +1.06 +15.0
Apr. 21 02 26.21 -43 23.9 4.142 3.671 +1.01 +13.2
May 1 02 36.00 -41 20.0 4.165 3.704 +0.95 +11.4
May 11 02 45.18 -39 33.8 4.178 3.738 +0.88 +9.7
May 21 02 53.68 -38 05.0 4.181 3.775 +0.81 +7.9
May 31 03 01.42 -36 53.5 4.172 3.813 +0.73 +6.2
June 10 03 08.31 -35 58.7 4.153 3.853 +0.64 +4.6
June 20 03 14.24 -35 20.2 4.123 3.894 +0.53 +3.0
June 30 03 19.05 -34 57.4 4.083 3.937 +0.41 +1.4
July 10 03 22.58 -34 49.5 4.034 3.981 +0.28 0.0
July 20 03 24.64 -34 55.2 3.980 4.027 +0.12 -1.3
July 30 03 25.02 -35 13.2 3.921 4.074 -0.06 -2.4
Aug. 9 03 23.50 -35 40.8 3.862 4.122 -0.26 -3.2
Aug. 19 03 19.88 -36 15.3 3.805 4.172 -0.48 -3.7
Aug. 29 03 14.01 -36 52.4 3.755 4.222 -0.71 -3.7
Sept. 8 03 05.84 -37 27.1 3.711 4.274 -0.94 -3.1
Sept. 18 02 55.48 -37 53.6 3.695 4.326 -1.15 -2.0
Sept.28 02 43.26 -38 05.9 3.693 4.380 -1.30 -0.2
Oct. 8 0229.75-3758.7 3.715 4.434 -1.39 +1.9
Oct. 18 02 15.70 -37 28.5 3.763 4.489 -1.40 +4.3
Oct. 28 02 01.95 -36 34.3 3.839 4.545 -1.33 +6.]
Nov. 7 01 49.27 -3517.5 3.942 4.602 -1.19 +8.8
Nov. 17 01 38.22 -33 41.8 4.072 4.659 -1.00 +10.5
Nov. 27 01 29.16 -31 51.6 4.225 4.717 -0.79 +11.6
Dec. 7 01 22.22 -29 51.8 4.398 4.776 -0.58 +12.3
Dec. 17 01 17.33 -27 46.7 4.586 4.835 -0.38 +12.7
Dec. 27 01 14.35 -2539.8 4.784 4.895 -0.20 +12.7
Jan. 6 01 13.07 -23 33.8 4.989 4.955 -0.04 +12.5
Jan. 16 01 13.25 -21 30.5 5.195 5.015 +0.09 +12.1
Jan. 26 01 14.67 -19 31.2 5.398 5.077 +0.20 +11.7
Feb. 5 01 17.11 -17 36.7 5.594 5.138 +0.29 +11.2
Feb. 15 01 20.39 -15 47.4 5.780 5.200 +0.37 +10.6
Feb. 25 01 24.33 -14 03.6 5.952 5.262 +0.42 +10.1
Mar. 7 01 28.77 -12 25.5 6.107 5.325 +0.47 +9.5
Mar. 17 01 33.59 -10 53.1 6.244 5.388 +0.50 +8.9
6 5. 4

N
~
o
—
w
i
o
=)
|
(=]
o
)
o
w

Mar. . 361 451 +0.52 +8.
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1T

8.53758 TT

0066252 AU

3563342
ml =10.5 + 5 log(Delta) + 10.0 log(r)

2019 Dec.

Epoch = 2020 July 1 0.0

Comet 2I/Borisov
T

m1
5
5
5
5
6

Y————y—

17
92
62

Daily motion
48
35

079 +1
148 +1
236 +1
341

462 +0

r

OSSO O—

Delta

. (2000) Decl.

Y—— ———

Y———y—y—

138
890
049
214

240 2
336 2
439 2
549 3
668 3

2
2
2
2
2

17 -66
68

Y——p———

Y——y———

Y ——y—y—

57
33
03
26
51

384
558
135
916 +0
098 +0

3

797 3
937 3
091

260 3
444 4

2
2
3
3
3

——y———

—— ———

11
817
99
08
14

283 +0
469 +0
657 +0
846 +1
036 +1

644 4
862 4
096 4
345 4
608 5

3
3
4
4
4

19
23
25
2]
28

—— y——

419 +
611

803 +
996 +

22] +

Y—————

28
28
28
26
25

——p———

189 +
383 +
576 +
169 +
962 +

6

315

678 6
976 6
266 6
546 6

——p———

—— y——

Y—————

99.6

-3.3

00
93
84
15
64
53
40
25
10
-0.24

108 +1
206 +0
481
664 +0
844 +0
i
_35_

9.629 9.844

17 21.20 -61 13.2
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17T

13.46390 TT
2000. 0

0.9122240 AU
ml =18.4 + 5 log(Delta) + 10.0 log(r)

2.29053
R. A. (2000) Decl.

139. 37303
24. 63563

2019 Dec.

Comet P/2019 Y3 (Catalina)

Epoch = 2020 July 1 0.0

T
Incl.

Peri.
Node
q

m1
8
8
9
9
9

Y—————

28
18

Daily motion
31
86
45

r
081

162 +2
249 +2

Delta

Y——y—y——

21 -03
25 -02
96 +00

Y———y——

Oh TT

¥ +——+

68
32 +
95 +
56

06

342 +2
436 +1
532 +1
629 +0
124 +0

Y————

Y—————

Y ———p—

Y—————

Y—p—y—y——

———y——

Y y——y—y—

269
353
436
517
596

Y—————

Y————p—

Y y———y—

—y————

674
149
823 +0
896 +0
966 +0

884 2
044 2
220 2
407 2
604 2

1
2
2
2
2

Y——y—y——

57.3

+2.6

03
97
91
83
15

Y——y—y—— Y—————

813 3.899 +1
804 3.946 +0
175 3.992 +0
126 4.037 +0
660 4.081
4.577 4.124 +0.65
_36_
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_37_

3.442 4.083

16 03.10 -18 29.5
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Oh

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
ﬁpr

ay
May
May

May

June
June
June
July

July
Xuly

ug.
Aug.
Aug.

Sept.
Sept.
Sept.

Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

I
2020/2
2

— CON — O N —

N — N— N— N— N = N— N— W
~NJO10101T OO0~ ~NI~J~J00 000000000 O©OOOOO OOoOOoOOoO—
[e)
~
N
(=7}
~
©
+
—
o
N
(o]
WO OO

N —
~

05 44.43 +07 35.

Comet C/2020 A2 (Iwamoto)

Epoch = 2020 July 10.0 1T
T = 2020 Jan.  8.34321 TT

Peri. = 68.22364

Node = 286.37058  2000.0
Incl. = 120. 74809

q = 0.9782313 AU

e = 0.9999655

ml =12.1 + 5 log(Delta) + 10.0 log(r)

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

. 101
. 669

— k.

07 04.59 +09 00 . 665 -1.23
06 52.02 +08 25 . 695 :
06 39.27 +07 56 . 163 -1.26

. 871
017

QOO O1hwW

— ek k. k.
LWOIOoY I SO N
|
—_

N
oo

17 48.31 +01 20.5 1.734 0.984 +0.64
17 55.40 +07 59.7 1.549 0.980 +0.82
18 04.95 +16 34.8 1.344 1.006 +1.16
18 19.27 +28 16.1 1.143 1.060 +1.86
18 44.32 +44 23.1 0.983 1.136 +3.66
19 44.60 +64 16.4 0.913 1.228 +11.18
23 48.46 +78 07.6 0.968 1.333 +39.94
03 56.51 +69 29.7 1.134 1.445 +9.98
04 59.46 +58 28.8 1.371 1.562 +3.65
05 27.77 +50 23.3 1.642 1.682 +2.13
05 46.20 +44 32.9 1.926 1.804 +1.57
06 00.61 +40 12.1 2.212 1.927 +1.31
06 13.03 +36 50.4 2.490 2.050 +1.17
06 24.25 +34 08.7 2.755 2.172 +1.07
06 34.68 +31 54.4 3.003 2.294 +1.01
06 44.50 +29 59.5 3.232 2.416 +0.95
06 53.78 +28 18.4  3.437 2.536 +0.90
07 02.57 +26 47.4 3.619 2.655 +0.85
07 10.85 +25 23.7 3.716 2.7713 +0.80
07 18.59 +24 05.4 3.906 2.890 +0.74
07 25.74 +22 51.1 4.009 3.006 +0.68
07 32.24 +21 39.8 4.086 3.120 +0.61
07 38.00 +20 30.8 4.136 3.234 +0.53
07 42.92 +19 23.5 4.161 3.346 +0.44
07 46.89 +18 17.8 4.161 3.458 +0.34
07 49.77 +17 13.4 4.140 3.568 +0.22
07 51.42 +16 10.2 4.099 3.677 +0.09
07 51.66 +15 08.3 4.042 3.785 -0.06
07 50.34 +14 07.8 3.974 3.893 -0.22
07 47.28 +13 09.1 3.899 3.999 -0.41
07 42.36 +12 12 3.824 4.104 -0.60
3.756 4.208 -0.79
3 4.
3 4.
3 4.
3 4.
3 4.
3 4.
4 4.
06 06.17 +07 12 4.196 5. -0. 87
05 58.26 4.405 5.110 -0.69
05 52.18 +07 11 4.637 5.206 -0.51
05 47.91 +07 15 4.886 5.302 -0.33
05 45.31 +07 21. 5.144 5.397 -0.17
05 44.21 +07 28. 5.407 5.492 -0.03
5 5.

+
(e)
3
(=]
— ©CCIOUT WO UT—

. 669 585 +0.09

_38_

— — — — —
IO WoO OOSHOOON

— — — — —
LOOEE NN IR DN WL

—OOWoOd OPW—O© JIh—00OC1

— N~

— — — — —
SEFELE S S YL Y AT PaE e AT,
—WwWoHW C1—=NOOH O S — 00 ~Co O©—OON N oOH— G100 ~NODN I SAPNONON

NRNNN DN DN
N — — — ) — —h —)
QOIo» GIhwoN—

o
O NIOOWO OC1—O00OCIN OPROONOT COO—Wh TIOO0OW OONOIN WOIIPROT DN IO© wdbhph—
DDOIIWW P~ W—=NO

—y



Oh TT
2020/21
Jan.
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— LN — W N —

Y
uty
ﬁug.
ug
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N — ju—y
NN O1IC10T OO0~ NIJ~J-J00 OO0 00 O©OOOWOO OOoOOoOoO—

N —
~

Mar.

Comet 101P/Chernykh

Peri.

Node

Incl.

q

Epoch = 2020 July 10.0 1T
T = 2020 Jan. 12.53337 TT
= 277.69767 e = 0.5956587
= 116.23342 2000.0 a= 5.7990124 AU
= 5.05305 n= 0.07057860
= 2.3447802 AU P = 13.96 years
8.5+ 5 log(Delta) + 15.0 log(r)
RhA (2000) Decl. Delta r Daily motion mil
1 m ’
.73 —02°41'6 2.222 2.347 +1.32 +10'5 15.8
.49 +00 54.0 2.334 2.345 +1.44 +11.1 15.9
.38 +00 58.5 2.446 2.346 +1.54 +11.4 16.0
.24 +02 54.0 2.558 2.351 +1.63 +11.6 16.1
.91 +04 50.6 2.669 2.359 +1.71 +11.6 16.2
28 +06 46.5 2.778 2.370 +1.77 +11.5 16.3
26 +08 40.0 2.885 2.383 +1.83 +11.2 16.5
76 +10 29.6 2.988 2.400 +1.87 +10.7 16.6
69 +12 13.8 3.088 2.420 +1.91 +10.1 16.7
99 +13 51.4 3.184 2.443 +1.95 +9.4 16.8
57 +1521.3  3.274 2.468 +1.97 +8.5 17.0
38 +16 42.7 3.359 2.496 +1.99 +7.6 17.1
33 +17 54.7 3.438 2.526 +2.00 +6.7 17.2
34 +18 56.8 3.511 2.558 +2.00 +5.7 17.3
32 +19 48.9 3.576 2.592 +1.99 +4.6 17.5
20 +20 30.6 3.632 2.629 +1.98 +3.6 17.6
87 +21 02.3 3.681 2.667 +1.95 +2.6 17.7
25 +21 24.0 3.720 2.707 +1.92 +1.7 17.8
25 +21 36.4 3.748 2.748 +1.87 +0.7 18.0
77 +21 40.0 3.767 2.791 +1.82 -0.1 18.1
74 +21 35.6 3.775 2.835 +1.76 -0.8 18.2
07 +21 24.0 3.771 2.880 +1.69 -1.5 18.3
68 +21 06.4 3.756 2.926 +1.62 -2.1 18.4
49 +20 43.8 3.729 2.974 +1.53 -2.5 18.5
41 +20 17.3 3.690 3.022 +1.44 -2.8 18.5
35 +19 48.4 3.640 3.071 +1.34 -3.0 18.6
24 +19 18.2 3.579 3.120 +1.23 -3.0 18.7
94 +18 48.4 3.508 3.171 +1.10 -2.9 18.7
36 +18 20.2 3.428 3.221 +0.97 -2.7 18.8
36 +17 55.3 3.341 3.273 +0.82 -2.3 18.8
78 +17 35.2 3.249 3.324 +0.65 -1.7 18.9
50 +17 21.4 3.155 3.376 +0.47 -1.0 18.9
35 +17 15,1  3.062 3.428 +0.28 -0.2 19.0
20 +17 17.4 2.974 3.481 +0.07 +0.7 19.0
00 +17 28.8 2.895 3.534 -0.13 +1.6 19.0
75 +17 49.1 2.831 3.586 -0.33 +2.5 19.1
61 +18 17.0 2.787 3.639 -0.51 +3.1 19.1
92 +18 50.4 2.767 3.692 -0.64 +3.5 19.2
15 +19 26.6 2.775 3.745 -0.71 +3.6 19.3
96 +20 02.4 2.814 3.798 -0.72 +3.4 19.4
02 +20 35.0 2.883 3.851 -0.66 +3.0 19.6
94 +21 02.5 2.983 3.904 -0.54 +2.4 19.7
20 +21 23.5 3.110 3.957 -0.39 +1.7 19.9
11 +21 37.9 3.260 4.009 -0.21 +1.1 20.1
80 +21 45.7 3.429 4.062 -0.03 +0.4 20.3
24 +21 47.4 3.613 4.114 +0.14 -0.2 20.5
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Comet 114P/Wiseman—-Skiff
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Comet P/2019 Y2 (Fuls)
Epoch = 2020 Jul

T

. 3847665
4537526 AU
. 15355616
42 years

0
3.
0
6

I
[N\ Jefa

1T

71935 TT
2000. 0

2. 1248643 AU
ml =12.9 + 5 log(Delta) + 10.0 log(r)

y 10.0
31.8

92. 36080
80. 83621
4.89622

2020 Jan

Peri.
Node
Incl
q

m1
7
Ji
Ji
Ji
Ji

Y——y—y——

Daily motion
43
28
09
87
61

r

Y—————

Delta

Y———y——

. (2000) Decl.

Y——y——p—

Y ————

Y y————

Y ———

Y————

Y ———p—

Y——y—y——

Y ————

85
203
223
245

355 2
450 2

Y—————

Y——y——p—

———y——

QN QN
LU > > >
OO0 T T
C<TC===

——p———

34
956
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Comet 112P/Urata-Niijima

Epoch = 2020 July
T = 2020 Feb.
Peri. = 21.49710
Node = 31.84673
Incl. = 24.19057
q =

10.0

1T

1.95913 TT

2000. 0

1. 4465585 AU

ml = 10.5 + 5 log(Delta) + 30.0 log(r (t-30))
R. A. (2000) Decl.
h m

23 26.50 -05°2

23 46.42 +00
00 07.76 +04
00 30.58 +09
00 54.94 +14

01 20.97 +19
01 48.84 +23
02 18.63 +27
02 50.41 +31
03 24.09 +34

03 59.39 +36
04 35.85 +38
05 12.86 +40
05 49.66 +40
06 25.54 +40

06 59.94 +40
07 32.44 +39
08 02.87 +37
08 31.19 +36
08 57.47 +34

09 21.89 +32
09 44.60 +30
10 05.79 +28
10 25.62 +26
+24

—
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.576
. 622
.670
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. 502
. 476
. 458
. 449
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e = 0.5897638

a= 3.5261601 AU

n= 0.14885076

P= 6.62 years

Daily motion mil
m ’

+1.93 +30.2 17.7

+2.07 +30.3 17.4

+2.21 +30.2 17.1

+2.36 +29.7 16.9

+2.53 +28.8 16.8

+2.70 +27.4 16.7

+2.89 +25.5 16.6

+3.09 +23.1 16.7

+3.29 +20.2 16.8

+3.46 +16.8 17.1

+3.60 +13.0 17.3

+3.69 +9.0 17.7

+3.70 +5.1 18.1

+3.64 +1.3 18.5

+3.51 -2.0 19.0

+3.34 -4.9 19.5

+3.14 -7.2 20.0

+2.93 -9.0 20.5

+2.72 -10.3 21.0

+2.52 -11.2 21.5

+2.35 -11.8 22.0

+2.18 -12.1 .

+2.04 -12.2

+1.92 -12.1

+1.80 -11.8

+1.70 -11.4

+1.60 -10.9

+1.51 -10.4

+1.43 -9.7

+1.34 -9.0

+1.26 -8.1

+1.16 -7.3

+1.06 -6.3

+0.95 -5.3

+0.83 -4.2

+0.69 -3.0

+0.54 -1.8

+0.36 -0.6

+0.17 +0.6

-0.04 +1.7

-0.26 +2.6

-0.47 +3.3

-0.66 +3.6

-0.82 +3.5

-0.91 +3.0

-0.93 +2.0
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Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— CON — O N —

July
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ug.
Aug.
Aug.
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Sept.
Sept.
Oct.
Oct.
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Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —
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Jan.
Jan.
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Mar.
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N — —y
~NNO1C101T OO0~ =NI~J~J-J00 OO0 OOOOWOO OOoOOoOoO—

N —
~

Mar.

r

Daily

m
076 +5.79
.050 +8.45
.030 +10. 86

018 +10. 23

013

015
024
041
065
095

131
173
220
213
329

390
454
522
592
664

139
816
894
974
054

136
219
302
386
470

555
640
126
811
897

983

+7.

+5.
+3.
+2.
+2.
+2.

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

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

+0.
+0.
+0.
+0.
+0.
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Comet C/2019 K1 (ATLAS)
Epoch = 2020 July 1 0.0 1T
T =2020 Feb. 12.97140 TT
Peri. = 265. 70937

Node = 73.37566 2000.0
Incl. = 87.14881

q = 2.0126502 AU

e = 0.9999358

ml = 9.5+5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta

m o ’

18 07.20 -69 35.4 2.618
19 16.45 -72 41.2  2.522
20 53.20 -74 16.8 2.434
22 41.99 -73 12.2 2.362
00 12.24 -69 20.6 2.312
01 15.79 -63 37.7 2.289
02 00.41 -56 59.8 2.296
02 33.59 -50 06.0 2.333
02 59.84 -43 21.6 2.399
03 21.74 -37 02.9 2.487
03 40.70 -31 18.7 2.593
03 57.62 -26 11.9 2.709
04 13.01 -21 42.4 2.830
04 27.20 -17 47.6 2.949
04 40.41 -14 24.0 3.063
04 52.75 -11 28.1  3.166
05 04.28 08 56.3 3.255
05 15.05 06 45.2 3.329
05 25.02 -04 51.9 3.384
05 34.16 -03 13.7 3.421
05 42.41 -01 48.2 3.437
05 49.66 +00 33.2 3.433
05 55.80 +00 33.6 3.411
06 00.69 +01 34.1 3.370
06 04.13 +02 30.4 3.313
06 05.92 +03 24.5 3.243
06 05.83 +04 18.7 3.163
06 03.63 +05 14.9 3.079
05 59.11 +06 15.2 2.996
05 52.12 +07 21.1 2.920
05 42.66 +08 33.4 2.860
05 30.93 +09 51.9 2.824
05 17.40 +11 15.3 2.818
05 02.81 +12 41.0 2.849
04 48.08 +14 06.1 2.920
04 34.13 +15 27.9 3.032
04 21.76 +16 45.0 3.182
04 11.46 +17 56.9 3. 366
04 03.49 +19 03.9 3.577
03 57.88 +20 07.0 3.808
03 54.46 +21 06.9 4.054
03 53.03 +22 04.4 4.308
03 53.34 +23 00.2 4.564
03 55.13 +23 54.5 4.817
03 58.16 +24 47.6 5.063
04 02.22 +25 39.8 5.298
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Oh TT
2020/21
Jan. 2
Jan. 12
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Feb. 11
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Mar.
Mar. 1
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Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— LN — W N —

Y
uty
ﬁug.

ug.
Aug.
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Sept.
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Nov.
Nov.
Nov.
Dec.
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N— N—
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NN O1IC10T OO0~ NIJ~J-J00 OO0 00 O©OOOWOO OOoOOoOoO—

N —
~

Mar.

Comet

Epoch = 2020 July
T =2020 Mar.
Peri. = 154.85875
Node = 290.34871
Incl. =

q =

m1 5

R. A. (2000) Decl.

h m o
03 +22
03 +22
03 +22
03 +22
04 +22
04 +22
04 +22
04 +22
04 +23
04 +23
05 +23
05 +23
05 +23
05 +23
06 +23
06 +23
06 +23
06 40 +23
07 +22
07 +22
07 +21
07 24 +20
08 +19
08 90 +18
08 +18
08 +17
09 +16
09 +15
09 +14
09 +13
09 +12
09 +11
10 +10
10 +09
10 +09
10 +08
10 +08
10 +08
10 +08
10 +09
10 +09
09 +09
09 +10
09 +10
09 +11
09 37.04 +11

203P/Kor levic

10.0
4.94875 TT

2000. 0

2.97334
3.1997128 AU
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r

218
212
208
205
202
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OSSO D

Daily motion

m
-0.
-0.
+0.

+0.
+0.

4 +5 log(Delta) + 20.0 log(r (t-100))
Delta

. 394
. 4871
. 598
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Comet 228P/LINEAR
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Comet C/2019 Y1 (ATLAS)
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Comet 390P/Gibbs
Epoch = 2020 Jul
Tp = 2020 ary

232. 33988

Peri. =
Node = 152.27918
Incl. = 18.55915
q =

10.0 1T
22.23010 TT

2000. 0

1.6997745 AU

OSSO D

ml =10.0 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.
h m
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22 02.74 -15
22 21.82 -14
22 53.61 -12
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00 41.62 -04
01 09.39 -02
01 37.31 +00

02 05.26 +01
02 33.17 +03
03 00.93 +05
03 28.41 +06
03 55.48 +08
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04 47.91 +10
05 13.03 +10
05 37.25 +11
06 00.50 +11

06 22.70 +11
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07 03.67 +10
07 22.35 +10
07 39.75 +09

07 55.83 +08
08 10.54 +07
08 23.79 +07
08 35.50 +06
08 45.56 +05

08 53.84 +05
09 00.21 +04
09 04.51 +04
09 06.62 +03
09 06.47 +03

09 04.06 +04
08 59.57 +04
08 53.36 +05
08 45.97 +06
08 38.08 +07

08 30.46 +08
08 23.77 +09
08 18.53 +10
08 15.05 +11
08 13.43 +12

08 13.66 +13
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m

+2.
+2.
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10.0 1T
25.27015 TT

020 Mar.
90798
37419
25479
6789689 AU
0068584
ml =-8.8 +5 log(Delta) + 25.0 log(r)

1

Comet C/2017 K5 (PANSTARRS)

Epoch = 2020 July

T
Peri.
Node
Incl.
q

e

m1
8
8
8
8
8

Y——p—y——

52
92
50

Daily motion
48
44

696 +0
693 +0
689 +0
686 +0
684 +0

r

656 7
640 7
600 7
534 1
446 7

8
8
8
8
8

—————

——p—y——

40
34
28
21
13
04
05

682 +0
680 +0
679 +0
679 +0
679 +0

1

336

207 1
063 7
906 7
142 1

8
8
8
)i
1

Y —p——y—

——p———

——y———

14
24
32
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5714 1
407 1
247 1
098 7
966 7
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1
6
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58
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869 +0
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897 +0
912 +0

Y——p———
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56
52
48
42
36

927 +0
943 +0
959 +0
975 +0
992 +0

1

161
684 7
587 1
473 1
345 17
8.207 8.009 +0.28

—————

18.4 75.1

-4.7
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Comet 210P/Christensen
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Comet P/2005 T2 (Christensen)

M OLOLOT®M ANN——O DO N OOLD WIS OO0 ONTFOD ~—<FOoo
™ 4« &« s« s« &« =« =« & =« =« &« & =« =« &« =« =« =« =« =« &« =« ‘=« =« ‘=« =« ‘=« =« ‘=« ‘=« =« ‘&« ‘=« ‘=« ‘&« &« ‘=« ‘s« ‘&« ‘s« ‘&« & s« =« &=
~w 1 OOOOO OOOOO HOHIDHIOOHD [e)ferlerYorYe>] HOHIDHIOOHD OO OOHD OOOOO — —— — O\l
R NNNNN ANNNN e  mrmrmrr e SR - E EE A KKK aclcdiauNy
LoO<rrs o
OO O > Z—©OO® NOP—M ST M—O®™ ©OONO WO — ONMEN ©—O—r~ JOr~<—
—< <t CTOTMMTIE  LOLOLOWOW (OOEOEOW (OWWLOLO  LOLOLOLOW OMNMNM~00 OMMOW WIET™m ool
<t+00 —LO c ++o+r+v6¢c v vv v vt v v +v v rrrrr
- - . - ——
omor~ ﬂﬂ
~ —ANOOSTt T IILO LOO~DO MODIMO FORWOE —OD~AN IO ©O—LOO  LWO—M~<t—
L sy o000 oooad DOONO OO —— AMNILD ©OODWOWO WOFOAN— ODODNOD M M~OWW
T T
) => 0000 OO OOOOO OCOOO— ——r—r—r— ——r—r—r ——r—r—r— — —OOOO OOOOO
oo cCcaAa O L e e e (e e e e e O O O e e e A e |
o OO N—<FOLD <FOOMNW ~N—M LW ~NOWMr— —ANFTON OO FON—— +—r—r—r—
—— . LOMNM—DHDO M~OOT FIOOO ~NOONT OD—FI~ OMOSH™M OOTI~— LLOOMM~r— LOSH>C~r—
—— IO L MOOdAdN ANANANN AAaNAN ANANOMM OISt OWWOWN© O~ OO0 OO ——A
Y 4 4 o« = a4 & a4 s a4 s a2 a2 & a4 s a4 a2 a2 a4 s a4 s a o a s s s s s aa o aaa

5 o + daadada addaaaa dAacaaa daacaa dacacaa dAacaaa cAacaaa AN oo

= .

-} ~ T LOODOLD OLOT~ OOANOLD ODNOWOST MLOMOOST LOLDWMO LODLODN0 OODOMOW SDHO0OMWO
ol S T + NDr—OO— O—LOON LOOONM TIHORDX DONTRXO MO N—NO— ~FNO~ <F—OM~
e S M P 5 PONNN ——ODO ONFOL ION—O OO OOWDOEL FOION MLOSDHO  NTFLOM©
— D A MMmmMmem oooodaldl dadaldda dAddAANN mrmemem— o —mm——— =N AN Y emoe

S S

> .OMm<©
S589-Ry © . OO OO — MO~ ANITOLOD OFODN~ DOROOW OODTD OMOO— O—<FANTFT AN~ OM©
SO O OANOONN NO—0S DLOOBAN®M —F—DD OLOM~MO AMAST ADOOCS OANME~ comam<t
008122 0 @ OS—OF— oOFOLITF AL OOOM—D AFTON OFOOD  FMMOOH  —ANMmO®m  —OSlS™

. . . . o
NNOOON + ODPWOLD M—R~LD Mr—OMLD DM OM~NODD OODNOW LOFTMOAN ANANNM® <O
NN N <+ w | T A I | | O T I I 1+ + + + 4+ + + + + 4+ + + + + 4+ + + + + + + + + + + + + + + + + + +

HHHHHIH N © ONSM~ OONNG LOOSTO DO—OD D~ODNO DOF—F F—<FODH AMNOOD ODONDON
- — Qm99861 FTNOOO ONOOM XOIFOND —ANOMNO ——WOOWO VWOIT OOOAND HOFLO—
o —o— I . OANITON0 HOOOO OMNLONCE MOANILD <F—OW0X0 LOMOO Ir—O—L0 OWWOW OOMOO
S 53-8 < _ONYON Ir—MBH— NATON® WONMT LWOOOS OBWMFT Mmemmme IIFNo— NAFWON

— -

LA =Z2Z— 0T £E K 00000 Orr—r—AaN AN MOO00O Orr—r—r— —r—O000 O0000 OO0O0—r— —r—r—AaIN
———adN NN AN NOOOO Oo000O0 0000 S OO000S OSSoco ©ooooo

——NANN—— —ANANN— —em——— — OO0 OO 0000000000 OCOMI~I~M~ ~M~OWOW LOLOLOMNN

Tﬂ -N — N~ - —AN N~ N —N -N — N —d - —N _ —

O . . . oo DDOO> S>> . . . 4949 . ..o

SNCCCOO QOuULLL LL>>> >CCC— ——dd 200+ H>>>0 OO0CCC 000w v

OCTTTOD OFTTTO 0OO0OTTNT TISTSS ST O0DO0O0 OO000D VPOVPCTTT OODO T

NODOOULL L=E=Ss=<ad <<=== =D HO9Hhadad HNnoo O==Z=Za oD LU L ==

35.8

20.4/ 76

-0.59 -1.8

_51_

4.008 3.252

27 02 33.93 +18 25.6

Mar.



Oh TT
2020/21
Jan.
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— LN — W N —

Y
uty
ﬁug.
ug
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N — ju—y
NN O1IC10T OO0~ NIJ~J-J00 OO0 00 O©OOOWOO OOoOOoOoO—

N —
~

Mar.

Comet 313P/Gibbs
Epoch = 2020 July
T 02

Peri.

Node

Incl.

q

0 Apr
254. 61709
105. 97156

10. 98329

10.0 1T
15.20281 TT

2000. 0

2.4189083 AU
ml =14.3 + 5 log(Delta) + 10.0 log(r)
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Comet 266P/Christensen

%poch = 2020 July

~ = 2020 Apr.
Peri. = 97.83925
Node = 5.00281
Incl. = 561
q =

R. A. (2000) Decl.
h m
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Comet C/2019 Y4 (ATLAS)

Daily

m
+0. 48
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Epoch = 2020 July 10.0 1T
T =2020 May 30.76029 TT
Peri. = 177.49936

Node = 120.53677 2000.0
Incl. = 45.34934

q = 0.2513591 AU

e = 0.9994800

ml =12.0 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r
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07 53.15 +68 32.5 1.042 1.47
06 47.33 +67 02.0 1.010 1.284
05 56.66 +64 03.4 0.972 1.085
05 15.85 +569 56.8 0.920 0.874
04 36.50 +53 47.7 0.851 0.646
03 54.60 +41 53.3 0.786 0.405
03 38.40 +19 26.4 0.877 0.251
04 23.17 +07 28.6 1.194 0.416
05 05.39 +04 36.6 1.472 0.657
05 37.36 +03 28.7 1.704 0.884
06 02.53 +02 44.2 1.903 1.095
06 23.04 +02 03.5 2.073 1.293
06 40.09 +01 20.6 2.215 1.479
06 54.34 +00 33.6 2.331 1.657
07 06.21 +00 17.7 2.423 1.828
07 15.88 -01 13.1 2.491 1.991
07 23.43 -02 11.9 2.539 2.150
07 28.85 -03 13.0 2.566 2.303
07 32.06 -04 15.3 2.578 2.452
07 32.95 -05 16.7 2.577 2.597
07 31.39 -06 15.3 2.567 2.739
07 27.28 -07 07.9 2.555 2.871
07 20.64 -07 51.2 2.545 3.012
07 11.60 -08 21.3 2.546 3.145
07 00.55 -08 34.5 2.563 3.275
06 48.09 08 28.2 2.603 3.403
06 35.03 -08 01.6 2.671 3.529
06 22.25 -07 15.9 2.771 3.652
06 10.55 -06 14.8 2.904 3.774
06 00.54 -05 02.7 3.067 3.894
05 52.57 -03 44.4 3.260 4.012
05 46.77 -02 24.3 3.476 4.128
05 43.09 -01 05.5 3.712 4.243
05 41.36 +00 09.6 3.962 4.357
05 41.36 +01 19.5 4.222 4. 469
05 42.85 +02 23.3 4.485 4.580
05 45.61 +03 20.5 4.749 4.689
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Comet

Epoch
T

Peri.
Node

Incl.

RhA (2000) Decl.

.63 -07° 40!
.44 -06 45.
.80 -05 44.
. 62
.81

36P/Whipple

= 2020 July

(=2

8
181. 86278

10.0
31
2000. 0

9. 95245
3.0216264 AU
6 +5 log(Delta) + 20.0 log(r)

~04
-03

-02
+00
+00
+01
+03

+04
+05
+06
+08
+09

+ 4+ + + +
— — — — — — — — — —
O—=—=Nw WWWLwWwwW

+ + + + +

+ + + +
OSOOO
~ o000 ©

+07

+06
+07
+07
+07
+08

+08
+09
+10
+11
+11

+12

38.
26.

OO~ O~ W~J© LW ~NO~J©o o

—_ WO WILWOo1—

Gl OWOOI0 ONOCOO PAJWIO JIooovooiNd

Delta

. 563
. 663
153
. 831
898

W WWWWRY RNNRNN PRRNNRN RRRNRN DNWWW  WWWWLWw WWWWHA BAARWW WWWWW
©
—
S

1T
. 64466 TT

r

117
105
094
084
074

_61_

OSSO D

years

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

©OOOO ©EPP® PP PIPOWPO 00OEE® PIPOOEO LOOOEO ©OOOO ©OOO®

— d k. k. —d

)
o

—NNRNW WWWWW WWWwWwWiN

—OOODNOT BHWNNN NWWRAROT OIOOIJ00 O©OOoOoO—

O O-JooP~Ww

— k. . — — — k. k. — —

—_— ek

Rareuireir NCP

; oo oot—=— ¢ N«
N WON—=RE NWOOW TINOOW OOARNS CIOCISNGO® HAN—=—=N HAOHOOW ~I~ISH—I0



Comet 84P/Giclas

m@ OM~OWVLO Y OITr—O0TF OQUOM—O —LLIO—OAN oA OO OLOCO—0 <<~

T T T T

O ~ANOOMO OO MO~ OAILDO —<TOONO O~ ORMT~NWOW ~Or—<AN Ooor~r~r~

— ANAN—v+— — —r—r— AN AN ANMOMM IITITOLO OO~ OO —AN MO~ O<xTMmAN—

L —ry— T T

M MOAN—DNO0 ™~LIOSANO OO M —O~NYW LOSMANT— — OO0 OO O O—AlvOW OO

e

o w 1 OOOoOOoHD SHOOOHOO 0 ©0 ©O O O O oOr~r~r~ ~r~r~r~r~ ~~r~ooo O©OOOr- ~r~rr~r~ ™~ 00 CO O O

O~ AN - —7r—7r— - T T T T T T =TT e Yy T ——

S598
—<0 O = CODO— NI WL ANDNE FH—00 —adaN— —O—aNS  16eoon Fa—oo
oO—O© O + +++—r— ——r—r—r— —r—r—r—r ——+ + + + + + + | | I I B B 1+ + + + + + + + + + + + |
. — o + + + + + + + + + + + + + +

OMO© .._L 1<

~ > SN0 << —LOOMO OO0O—O0I AILOST— T~OANMO OO OLOMOS ~SAILOANO

TR > |m11223 O T OO WO OO O OLOTTMAN OOoO~NLOM Ot r—r— <O OOo ™NLIOANOAN

w ©ocaiccal caicical daicical daicical daccal eeme— —ooos o= SosSoo

OO O o a + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + | | T I B 11+ +

Lo ITITTOO OLOO—O MO MTE OO0OOWOAN ANMT~ODLD OO LOOOANLO OoOTOoOTOo <SToOoOM~r—

—— . OLOOLD™ OANOLO OODOTMAN —ANANMLO ~OAILDOS M~ANO— O—OAI AoOMOoOT OL—OoAN

el N L ANr—r— OO OO0 NS SIS SN0 000 OO0~ — Al ANMM IO O© I~~~

e Y

M o + AN AN —r—r—r—r— 7T T T T —r—ANANAN ANANANANAN ANANANANAN NN

™ .

—_ O —~ T OO~ +r—r~ ISASMAN OO OST OOI=Ir~r~ —~LLOMr— LOMSLOOO OO~ OOOVOMO LLO—<AN
OO0 O «© H ANAN—OSS Ir—TMOo LOOOMO) OANOOOM Ot OW —O0OSrS —<~O0OLLI ORI~ LOOoOLON
—_ O A oo adaaaal dAaaaal daaaa daaaa NN —ememe—m— e —— AN

@ S

SO —< =Ty]
SHo~Lw— O — O OONX OO~MA —ONOT— OLIOSHDHO CWOOM— LO~NOMN~S FALLDGO M~SHON
00515_/ Lo % O —<LI0 LOSANLON LOMOMLO OO~ AN —LO—ANAN —LOM—LO MOAIMSt— OO0OO0OO0OO LOANTOO

e o
ANANT—0OF~+— + OO ANOXRLOM Or—TFTOXR0 ~—ANTO 0AOOSHOOS OO PSS~ 00 OO —ANM OISO
fefe )=o) ~ ANrr—r—r— OO0 OO0 r+rrr—r— T—rr—r—r— T—T—T—T—T— T—r—r—r—— —NANN AN
ANANAN+— < w | I B | | I I I B + ++ + + + ++ + + + ++ + + + + + + + + ++ + + + ++ + + + + + + +
I N O COOWHM MOONRM ISETODN— THOOAN Or—LOOLD FOTOWM <FOOON OM~OTM LOM——O
= ~— /2\m93265 ~NAN—MOS O—000M OOSOOOS MAIANM— OOOOOATYT <TOOTOAN N OAN LOOOOS OO
S = O— I OOt NSO OSFOLON DLOMNOO ODHTO— ANO~r— ODASAN® OO0 ~OOLOO
— .

w—a.=Z— T E £ Orr—r—AN ANOMOOMOMO Or—r—r—A ANOMSST LWDDOW SIS0 OOV VOOV ~I~Ir~r~r~
ANANANANAN AN ANANANO OOOOO OOOOTO OOCOOO OOCCOOO OOOOO OO O Oooooo0o
—r—ANANAN—— AN ANAN™ —r—r—v—r —OOOO OO O OOOCOCOCO OooOr~r~r~r- M~NMNOO©O© LWL~
Tﬂ N — N N N N ND—ANM— aN™M N N — N N N N N —
SO e e OODO> >> S
OANCCC OO O v v [ e >SXCCC— ——bobobtw (oo N e R = >>>0 COCCC QOO
O T OCOCTOO [N E R QO T T CSSS 35 >3 3333 DOOOOO OO0OO0OO0O DO C© OOOC®©
ANDOODOLL LE=S=ESd === =D Mokt VVUVLW!WMOO O=2=2Z==Z=0 0OaDDOD ==

108. 6

19.2

-1.0

2.974 +0.48
_62_

2. 501

27 07 50.53 +24 56.3

Mar.



Comet C/2019 K7 (Smith)
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Comet A/2019 U6
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Variation m1

1T

1825 TT
r

0
4
2000. 0

2.2768251 AU
ml =11.6 + 5 log(Delta) + 15.0 log(r)

y 10.
19
Delta

14. 39410
8. 20960
10. 92853

2020 June

Comet P/2012 SB6 (Lemmon)
. (2000) Decl.

Epoch = 2020 Jul

T
Incl.

Peri.
Node
q

o

3/ 66
/ 65
0/ 65
1/ 64
29.4/ 64

1

13
12
12
12
12

for T
-0
-0
-0
-0
-0

Y——y—yp—— Y y———— Y——y—yp—— ——p—y——

Y y———y— Y y——y—y—

432
408
386
366
348
331
317
305
295
281

401

394 2
3718 2
354 2
322 2

ANN+——O

00 +01
40 +03
88 +06
43 +08
06 +10
27 +23
93 +24
94 +26
07 +27
03 +29
49 +30
09 +31
38 +33
94 +34
35 +35

22 53
2 23 11
12 23 29
22 23 41
00 05
00 24
00 42
01 00
01 19
01 38
03 46
04 03
04 48
05 15

8
t.18 05 00

8
18 05 19

28 05 19

1

———y——

9
19 04 20

29 04 35

Segt.28 05 09

July 20 03 29
Oct.

July 30
ﬁug.

ug.
Aug.
Sept.
Se
Oct.

Y——y—y——

Y——y—y——

460
481
915
944
575

Y—————

DOOTFT—OD

2] +36 2
67 +37 2
85 +38 1
69 +38 4
52 +38 4
85 +38
07 +38
07 +37
22 +36
54 +36

1 0515
17 05 08
2] 04 59

1 04 49
17 04 39
2] 04 32

Y —p———

——p—y——

04 27

6
16 04 25

26 04 26

16.0

-1.5 21.1 17.2/ 96

-1.00

Y—y———y—
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3.043 2.965

~SO<FT MO

75 +35 3
47 +35 0
34 +34 4
97 +34 2
04 +34 0

04 30
04 56

1
17 05 09

)
15 04 37

25 04 46
27 05 22.27 +33 48.4
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Comet 2P/Encke

Epoch = 2020 July 10.0 1T
T 25.84555 TT

- = 2020 June

Peri. = 186.56272 e = 0.8480023

Node = 334.55168 2000.0 a= 2.2153052 AU

Incl. = 11.76461 n= 0.29891913

q = 0.3367213 AU P = 3.30 years

H=14.4, G=0.1 (r>2.0 AU)

m =13.1+5 Iog(DeIta) +12.5 log(r) (r<2.0 AU)

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

2020/21 h ) m :
Jan. 23 01.96 +00°12'3 2.788 2.553 +0.72 +3.6 19.7
Jan. 12 23 09.83 +00 53.9 2.843 2.468 +0.87 +4.8 19.6
Jan. 22 23 19.17 +01 46.9 2.882 2.379 +1.01 +5.9 19.5
Feb. 1 23 29.86 +02 50.8 2.902 2.286 +1.14 +7.0 19.4
Feb. 11 23 41.81 +04 04.8 2.904 2.189 +1.26 +7.9 19.3
Feb. 21 23 55.00 +05 28.6 2.885 2.087 +1.39 +8.9 19.1
Mar. 2 00 09.44 +07 01.9 2.845 1.981 +1.52 +9.8 19.1
Mar. 12 00 25.21 +08 44.3 2.786 1.870 +1.66 +10.7 18.7
Mar. 22 00 42.50 +10 35.9 2.706 1.753 +1.82 +11.7 18.3
Apr. 1 01 01.56 +12 36.6 2.607 1.629 +2.02 +12.6 17.8
Apr. 11 01 22.79 +14 46.2 2.491 1.499 +2.26 +13.4 17.3
Apr. 21 01 46.81 +17 04.2 2.358 1.361 +2.59 +14.2 16.6
May 1 02 14.49 +19 29.1 2.211 1.215 +3.02 +14.8 15.9
May 11 02 47.15 +21 57.0 2.053 1.058 +3.61 +14.7 15.0
May 21 03 26.75 +24 18.8 1.887 0.891 +4.44 +13.2 13.9
May 31 04 16.02 +26 13.5 1.715 0.713 +5.59 +8.5 12.4
June 10 05 18.38 +26 55.1 1.537 0.529 +7.07 -2.9 10.6
June 20 06 35.58 +24 51.7 1.336 0.372 +8.31 -26.2 8.4
June 30 07 56.46 +18 33.1 1.079 0.355 +7.44 -49.3 7.6
July 10 09 07.02 +09 21.7 0.836 0.499 +6.97 -62.4 8.9
July 20 10 21.21 -02 07.8 0.678 0.682 +8.14 -76.0 10.2
July 30 11 48.70 -14 52.4 0.622 0.862 +9.32 -71.6 11.3
Aug. 9 13 21.55-2450.2 0.668 1.031 +8.88 -43.1 12.4
Aug. 19 14 42.88 -29 54.2 0.790 1.189 +7.11 -17.2 13.5
Aug. 29 15 45.66 -31 37.2 0.959 1.337 +5.34 -3.9 14.6
Sept. 8 16 32.99 -31 47.0 1.154 1.476 +4.08 +1.7 15.5
Sept.18 17 09.89 -31 18.9 1.364 1.608 +3.27 +3.9 16.4
Sept. 28 17 40.09 -30 35.7 1.584 1.732 +2.75 +4.8 17.1
Oct. 8 18 05.90 -29 46.1 1.808 1.850 +2.40 +5.2 17.7
Oct. 18 18 28.78 -28 53.5 2.034 1.962 +2.16 +5.4 18.3
Oct. 28 18 49.61 -27 58.9 2.258 2.070 +1.99 +5.6 18.9
Nov. 7 19 08.94 -27 02.6 2.477 2.172 +1.87 +5.7 19.2
Nov. 17 19 27.13 -26 04.6 2.690 2.269 +1.77 +5.9 19.4
Nov. 27 19 44.42 -25 04.8 2.894 2.363 +1.68 +6.1 19.5
Dec. 7 20 00.93 -24 03.2 3.087 2.453 +1.61 +6.3 19.7
Dec. 17 20 16.78 -22 59.8 3.267 2.539 +1.55 +6.4 19.8
Dec. 27 20 32.03 -21 54.9 3.431 2.621 +1.49 +6.6 19.8
Jan. 6 20 46.70 -20 48.7 3.578 2.701 +1.44 +6.7 19.9
Jan. 16 21 00.82 -19 41.4 3.706 2.777 +1.38 +6.8 19.9
Jan. 26 21 14.39 -18 33.5 3.815 2.850 +1.33 +6.8 19.9
Feb. 5 21 27.41 -17 25.4 3.904 2.920 +1.27 +6.8 19.9
Feb. 15 21 39.87 -16 17.6 3.971 2.988 +1.21 +6.7 20.0
Feb. 25 21 51.73 -1510.6 4.016 3.053 +1.15 +6.6 20.2
Mar. 7 22 02.97 -14 05.1 4.039 3.115 +1.09 +6.5 20.4
Mar. 17 22 13.56 -13 01.6 4.042 3.175 +1.02 +6.2 20.5
Mar. 27 22 23.43 -12 00.9 4.023 3.233 +0.95 +5.9 20.6
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Comet 249P/LINEAR
Epoch = 2020 July

21108 AU

01549
470513
9 years

ANO —
cor~aNLoO

oao<

I
[N\ Jefa

1T
2000. 0

0.4967521 AU

65. 60545
239. 17646

10.0
2020 June 29.49733 TT
8. 39688

T

Peri.
Node
Incl

q

G=0.15

. (2000) Decl.

H=16.2,

)
1
0
0
0
9

Daily motion

r
294
192

Delta
2
0
8
6
4

Y———y—p—

Y——p——

Y ———y—

Y —p———

Y————p—

Y y————

1
3
3
3
5

05 +24
81 +21
99 +28
50 +29
94 +32

-3
-2
-2
-2
-2

———y——

189
649
539
497

0

443 0
430 0
481
630 0
831

35 +1
10 +2
26 +2
48 +2
17 +2

07 55

June 10 07 00
June 20 05 47
June 30 04 59
July 10 04 55

May 31

y——y—y——

22
28
06
11
46

803 +2
098 +1
240 +1

662 +2
951

1
1

Y—————

15 +21
62 +26
93 +25
88 +24
22 +23

05 36
05 58

9
19 06 17

July 20 05 13
July 30

Aug

Aug.

Aug. 29 06 34

Y ——y——

15
81
45
07
35

816

Y y——y——

Y y——y——

42 +2
40 +2
92 +2
17 +2
61 +1

06 47/
07 06

8
t.18 06 57

Sept.
SeBt.Z% 07 03
. 18 07 05

Se
Oct.
Oct

Y——y—y——

Y——y—yp——

989
098
203
304
402

397 2
440 2

Y—————

Y———y——

Y ————

Y ————

Y Y———y—

08
17
38
99
68

928

007 +0
083 +0
157 +0
230 +0

3

328 2
544 3
168 3
994
218 3
3.439 3.300 +0.79

Y———y——

05 03

1
17 05 09

25 04 59

13.6

+1.5 22.4

27 05 17.31 +18 07.7

Mar.
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Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— CON — O N —

July
Xuly

ug.
Aug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

N — N —

N — —y
~NNO1C101T OO0~ =NI~J~J-J00 OO0 OOOOWOO OOoOOoOoO—
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Comet C/2019 V1 (Borisov)

Epoch = 2020 July 10.0 TT
T 16.57253 TT

r

630
582
535
491
448

407
368
332
298
266

23]
210
186
164
146

130
118
108
101
098

097
100
106
114
126

141
158
179
202
228

256
281
321
357
395

435
4717
521
967
614

663
114
166
820
874

Daily
m
-1.19

~ = 2020 July

Peri. = 51.20176

Node = 83.20550 2000.0
Incl. = 61.86265

q = 3.0971186 AU

e = 0.9986833

ml =11.5 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta

m o ’

05 17.50 +30 24.0 2.696
05 06.05 +32 13.9 2.721
04 56.11 +33 54.0 2.777
04 48.39 +35 24.8 2.857
04 43.28 +36 48.3 2.954
04 40.95 +38 06.7 3.062
04 41.39 +39 22.0 3.176
04 44.47 +40 35.8 3.291
04 50.03 +41 49.1 3.401
04 57.91 +43 02.3 3.505
05 07.94 +44 15.5 3.600
05 19.99 +45 28.4 3.684
05 33.98 +46 40.4 3.756
05 49.81 +47 50.9 3.814
06 07.46 +48 58.9 3.860
06 26.88 +50 03.4 3.893
06 48.03 +51 03.3 3.914
07 10.87 +51 57.1  3.923
07 35.34 +562 43.8 3.921
08 01.33 +63 21.8 3.910
08 28.69 +53 50.0 3.891
08 57.23 +64 07.2 3. 866
09 26.67 +54 12.7 3.835
09 56.73 +54 06.1 3.802
10 27.08 +53 47.5 3.766
10 57.37 +63 17.7 3.730
11 27.30 +52 37.8 3.695
11 56.59 +51 49.8 3.662
12 25.01 +50 55.9  3.632
12 52.38 +49 58.7 3.605
13 18.57 +49 01.1  3.582
13 43.46 +48 05.9  3.563
14 07.00 +47 15.6  3.548
14 29.09 +46 32.9 3.536
14 49.68 +45 59.7 3.527
15 08.69 +45 37.7 3.520
15 26.03 +45 28.0 3.514
15 41.59 +45 31.1  3.510
15 55.25 +45 47.1  3.507
16 06.85 +46 15.4 3.504
16 16.23 +46 54.4  3.503
16 23.18 +47 42.3  3.502
16 27.52 +48 36.0 3.504
16 29.07 +49 31.9  3.509
16 27.73 +50 25.5 3.518
16 23.49 +51 11.3 3.534

930
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Oh TT
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Jan. 12
Jan. 22
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Feb. 11
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Mar.
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Apr.

Apr. 11
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May 1
May 11
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— LN — W N —

Y
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Aug.
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Dec.
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Jan.
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Feb.
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Mar.
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N - N— N— N—
~

Mar.

Comet 178P/Hug-Bel |
Epoch = 2020 July
T 02

o= 0 duly
Peri. = 297. 78436
Node = 102.87420
Incl. = 11.08964
q =

R. A. (2000) Decl.
h m

27.06 -21

[}
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($a]
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10.0 1T
16. 60745 TT

2000. 0

1.8812691 AU
ml =13.2 + 5 log(Delta) + 12.5 log(r (t-60))

Delta

. 249
. 264
. 269
. 262
. 246

~
=N
w

— k. k. ek k.
o1
o
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— ek k. k. —d
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[e)
w
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r
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430
383
337
292
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Comet P/2007 VQ11 (Catalina)
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13.2/ 89 101.7
15.9/ 91  94.2
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8901717 _AU

g.3305642
9112845497

.67 years

1T

9.35521 1T
2000. 0

2.6042202 AU
ml =10.0 + 5 log(Delta) + 15.0 log(r)

10.0

354. 79319
247. 82788
14.09175

2020 Nov.

Comet 91P/Russel |
Epoch = 2020 July

T
Incl.

Peri.
Node
q

m1
9
9
9
9
9

Y——y—yp——

Daily motion

r

Delta
9
8
6
4
3

. (2000) Decl.

Y———y—p—

Y —p———

Y y————

Y ————

—————

Y ———y—

34
95

11

895
870
847
824 +0
803 +0

Y y———y—

——y—y——
———y——

———y——

68.5

18.9

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

+8. 3

14
91
06
19
30
40
49
57
64
95
98
00
02
02
01
99
96
92
86

Y——y—y—— Y————— Y——y—y——

182 +0
162 +0
143 +0
125 +1
7108 +1
692 +
678 +
664 +
652 +
641

605 +1
604 +1
605 +2
606 +2
610 +2
614 +2
620 +1
628 +1
637 +1
647 +1
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113 2
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932 2
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521 2
485 2
432 2

251
2.937 2.734 +1.26

3
3
3
3
3
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Comet 156P/Russel |-LINEAR

Epoch = 2020 July
T = 2020 Nov
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Incl.

q

H=15.2
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17. 8591
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Comet 11P/Tempel-Swift-LINEAR

Epoch
T

Peri.

Node

Incl.

q

167.

2020 July
2020 Nov.
03247
238.91964
14. 42055
1.3888437 AU

1

0.0

1T

26. 25075 TT

2000. 0

ml =16.5 + 5 log(Delta) + 10.0 log(r)
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R. A. (2000) Decl.
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elta
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113
.034
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. 828

—

PIORION NONIRININ NN NILILILOw

— k. k. k. k. — k. k. . k. — k. k. k. ek — k. k. . k.
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203
147
089
031
972
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e = 0.5769863
a=3.2832121 AU
n= 0.16567450
P = 5.95 years
Daily motion mil
m ’
+1.43 +2.8
+1.45 +3.6
+1.48 +4.3
+1.49 +5.1
+1.49 +6.0
+1.49 +6.8
+1.49 +7.6
+1.48 +8.4
+1.46 +9.2
+1.44 +10.0
+1.42 +10.8 .
+1.39 +11.6 .
+1.36 +12.4 )
+1.32 +13.1 )
+1.28 +13.9 21.9
+1.23 +14.6 21.6
+1.17 +15.3 21.3
+1.10 +15.9 20.9
+1.01 +16.4 20.6
+0.91 +16.8 20.2
+0.78 +16.9 19.9
+0.63 +16.5 19.5
+0.45 +15.6 19.1
+0.24 +13.7 18.7
+0.04 +10.7 18.3
-0.12 +6.3 17.9
-0.18 +0.5 17.5
-0.07 -6.3 17.2
+0.22 -13.2 16.9
+0.68 -19.3 16.7
+1.22 -23.1 16.5
+1.74 -24.2 16.5
+2.19 -22.5 16.5
+2.50 -18.7 16.6
+2.68 -13.9 16.7
+2.76  -9.0 17.0
+2.76 -4.6 17.3
+2.72 -1.2 11.6
+2.66 +1.3 17.9
+2.59 +2.9 18.3
+2.52 +3.8 18.7
+2.46 +4.0 19.0
+2.41 +3.9 19.4
+2.35 +3.3 19.8
+2.30 +2.6 20.1
+2.25 +1.7 20.5
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July
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Oct.
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Nov.
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Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
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Mar.

N — N — N — N N — N — WNS — CON — O N —

N — —y
~NNO1C101T OO0~ =NI~J~J-J00 OO0 OOOOWOO OOoOOoOoO—
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Daily
m

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

13
09
03
94
81

Comet C/2019 N1 (ATLAS)
Epoch = 2020 July 10.0 1T
T =2020 Dec. 1.79110 TT
Peri. = 193. 44687
Node = 13.57371 2000.0
Incl. = 82.42574
q = 1.7045228 AU
e = 0.9999250
ml = 6.3 +5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r
m o ’
17 49.64 +60 20.1 4.236 4.249
18 00.76 +60 28.6 4.139 4.158
18 11.42 +60 57.9 4.040 4.066
18 21.33 +61 48.7 3.939 3.974
18 30.15 +63 01.1 3.837 3.882
18 37.41 +64 35.2 3.733 3.789
18 42.41 +66 30.5 3.629 3.696
18 44.02 +68 45.8 3.526 3.603
18 40.39 +71 18.4 3.425 3.510
18 28.09 +74 02.9 3.327 3.417
18 00.89 +76 47.6 3.235 3.324
17 08.44 +79 07.2 3.150 3.231
15 43.89 +80 12.7 3.074 3.138
14 10.54 +79 14.0 3.007 3.045
13 03.93 +76 19.2 2.952 2.953
12 26.71 +72 12.8 2.907 2.861
12 07.87 +67 27.6 2.875 2.710
11 59.45 +62 21.2 2.854 2.680
11 57.14 +57 03.8 2.843 2.591
11 58.56 +51 42.2 2.841 2.503
12 02.38 +46 20.8 2.845 2. 417
12 07.82 +41 02.9 2.854 2.333
12 14.37 +35 50.3 2.864 2.252
12 21.72 +30 43.9 2.873 2.174
12 29.65 +25 43.8 2.878 2.099
12 37.99 +20 49.3 2.876 2.028
12 46.67 +15 59.2 2.866 1.963
12 55.61 +11 11.8 2.845 1.903
13 04.74 +06 24.7 2.812 1.849
13 14.06 +01 35.3 2.765 1.803
13 23.53 -03 19.5 2.705 1.765
13 33.17 -08 23.4 2.632 1.735
13 42.98 -13 40.6 2.547 1.716
13 52.98 -19 15.5 2.452 1.706
14 03.22 -25 13.1 2.352 1.706
14 13.75 -31 38.0 2.249 1.716
14 24.65 -38 34.2 2.150 1.736
14 36.08 -46 03.5 2.061 1.766
14 48.31 -54 04.4 1.988 1.805
15 01.91 -62 29.7 1.938 1.851
15 18.57 -71 06.8 1.914 1.905
15 45.04 -79 37.4 1.920 1.965
17 49.17 -87 24.4 1.955 2.031
02 28.70 -84 18.2 2.016 2.102
03 14.20 -77 40.5 2.098 2.171
03 34.56 -71 51.0 2.197 2.255
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Comet 162P/Siding Spring

Epoch = 2020 JuIy 10.0
T = 2020 7. 8069
Peri. = 357. 11933

Node = 30.91730 2000.0

Incl. = 27.55412

q = 1.2891849 AU
H=13.4 , G=0.15
RhA (2000) Decl. Delta
17 16.05 -38°42'6  4.116
17 33.29 -39 26.7 4.004
17 50.95 -40 09.5 3.876
18 08.95 -40 51.0 3.736
18 27.23 -41 31.7 3.584
18 45.74 -42 11.9  3.422
19 04.40 -42 52.7 3.253
19 23.15 -43 34.8 3.078
19 41.94 -44 19.6  2.899
20 00.67 -45 08.5 2.719
20 19.29 -46 03.3 2.539
20 37.71 =47 05.9 2. 361
20 55.82 -48 18.5 2.189
21 13.49 -49 43.1  2.023
21 30.53 -51 21.9 1.866
21 46.65 -53 16.5 1.718
22 01.45 -55 27.5 1.583
22 14.33 -57 54.4 1.460
22 24.33 -60 34.3 1.352
22 30.15 -63 20.8 1.257
22 29.96 -66 03.7 1.1717
22 21.67 -68 26.6 1.110
22 04.20 -70 08.4 1.055
21 39.43 -70 46.0 1.010
21 13.71 =70 02.7 0.974
20 54.43 -67 56.8 0.945
20 45.17 -64 37.2 0.921
20 45.61 -60 14.6 0.902
20 53.47 -54 57.7 0.887
21 06.43 -48 51.4 0.877
21 22.80 -42 01.1 0.874
21 41.27 -34 34.3 0.879
22 01.08 -26 41.3 0.893
22 21.86 -18 35.0 0.918
22 43.35 -10 30.1 0.954
23 05.59 -02 39.7 1.003
23 28.67 +04 46.0 1.062
23 52.74 +11 39.5 1.133
00 18.02 +17 56.9 1.212
00 44.73 +23 36.5 1.301
01 12.99 +28 37.3 1.397
01 42.95 +32 59.0 1.500
02 14.60 +36 41.6 1.610
02 47.79 +39 44.9 1.725
03 22.26 +42 09.3 1.847
03 57.56 +43 55.5 1.973

5

—

POPOPNOMING - POMIMORINY - POPOINIMORNY - LOLOCOLOL

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

— k. k. k. —d

1T
1T

_91_

OSSO D

+31.
+27.

+12.

DD WN—=OW O0ONIPOOO OOOWWN NOIROYO OCIOROCT HNOICI1IOR INO0O NJw—

years

— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
~ N—OJO01T A~ANOOO ~NOOOoOHOC1I0T OOHOHY~I0o CCOONW CIOOWO OONPRO 0O —=NW E-Ndaldaldaler]

— ek k. —d

— d k. k. —d

—

— — — — — — — — — — —
—=PRORRN PN —=— O
SN/ OO0 oo Lweo s 0o

— ek —
OCOOoOOoO—

OLWOoH~I SDDCIWN O [ee]orléalerlie]

O NPAERRNO OI=dBN WON—W Joi1oiIovew

—ONCIOT O—=O0—



Comet 220P/McNaught

M SHOM OOLONO OMr~LO<FM NOAN+——O SHOO O ~© OLOLOLOO Or~ocooH— ANTO0O
™ . e e e s s s s s aaaaaa o aaa o w . aaa o w s s aaaa o w s a . aa s a s aaaaw
[{= 7] 1 bbb —OOoOOoOO SHOOOHOO SHOOOHOO 0 0O OO0 CO O ©0 ©0 ©O O O 0 OO O S SHOHOHONO
OOHO0 ANANAN aAaNANANANAN Y Y Yo Yo Y Y Y Y Y Y— Yo Y Yo Yo Y T Y —— — ————— ——r—r—Q\
OO ©
aROMr= o
R L b L D e T T T T R
OoOr—r~O -— MOANAN—O Or—AMm < LOOLOLOSH ANO—MLO OO SHOoOOOLO NDr—r—MO OO ANM< LOOLOT™M
O L0 + | I I I | + ++ + + + ++ + + + 4+ 1 11 | I B | | I I I B 1+ + + +r—r—r—r —r—r—rr
. o + + + + + + + + +
OMOLO 1<
— > OO ot r~r~<r ANDLOLO~ N~NLOMMO NDOM~OMm ot O©oor- <O O LOM~ O—LOM~0 OO r—ALO O
W O e 00000 OOO000 OO0O0O00 O0O—r— —aaaal Ao momomaial | alaiaiaey
[N\ alal o + + + + + + ++ + + [ | [ + ++ + + + + + + + + + + + + + + + + + + + + + +
Lo Lo ANOSOHO AN~ AN~ —LO OO ANLOOSIM I~ VOO~ Or— oOr~oonr- Dr~SHoOoOM MO MANI© LOO~OAN
—— . AN ANSAN MN~N—O—LO oo Mr~ ANOOLOD tTOMAOM OTOr=~Mm OO0 OLOLO LOO~O— < -—Ln0o
—— N — —OOoOOoHD cOoO~r~o©o LOSTITM MOANAN—O OO OO0 M~ o OLOLOLOLO LOLOLOLO O OOM~r~oo
™ e e e s s s a s s aaaa s a o awa o a o aaaw e s a e a s aaa o aaww o aaa
— + [apXaplapiaN[aN] ANANANANAN AaNANANANAN ANANANANAN AN ™ ¥ +— — T Y Y y—— T Y ——— T ——— — T ———y—
N O
D .
Lo o —~ © OOLOOHOD HOM~—O LO—o0oOo< LOOOO ROM~SH O DLOSHIOO oor~r~o<tr ANt — A~ OOHMOO
o© o © -+ N~NOO—AM <tTOr~OMm AOLOM T OO <TOMLOD cmooMmonst AOMM~ANO© OOM~—O —OoaNoo< —o0Ot—
g S
> oot O =Ty]
SAaToNn O B—OmA ——ANANM CMOVD OSONT FOANSTO OO HIH—HM NOWOKOD —OS—r—
005115 Lo % ANOAN<TLO LO<TANLO — aNMmMmMm< —<tLO—LO LOOMO LO—0DM ANTLON<T MDLOOLOM™M —_—<og<
e e o
ANANOOO— + Or—r—r—r— —r——0O O SHO~OLO LT IO OO —AN <tTLOR~00O O OOOOD AVOLONO ROLOMO—
OO0 ~ Tr—r—r—7r— —r—r—r—r— OOOO0OO OO0 OO0 r—r—r—r—r— A ANANNT— +—r—r—r—r— OOOOO
NN +—+— Gw___________________________________________++
—
WO =2Z— 0T £ [ <SIo0mW0o0 LOOWOOEO ©OOWOOLD  OOWOLOLO  LOLOLWOLOLO (OO~ 0000 Or—r— AN MOMOOT—
T Y——— — T Y—y—y— — T Y——— y— T Y——— — T Y——— — — ———— —v—v—v—Q\ [aNEaN[aNIaN{aN| ANANOOO
—F—ANANN—— —ANANN+— —rermremr— —O000 OOOMO 0000000000 OCOMI~I~M~ ~M~OWW LOLOLONN
Tﬂ AN +— N — AN AN Mr—ANM— ANM —A AN +— N — AN —dN AN
SO . . . e DODO> >> . . B S
OANC CC oo O L S>> >SC C C— —— b0 [eNeoNeX R = >>>0 Qo CcCC O .0 0O
O T OCOCTOO OUT T T O QO T T [ e R Jun R 503533535 ODODLOO OO OO0 DODOC OO DO
ANDODOOLULL LES=Sd <C=E=E= =/ Mot  VUNVULWOO O=2=Z==0 0Aa/DDOD LuLuL==

15.6

20. 2

1.850 +2.42 +13.1
_92_

27 01 25.03 +03 57.4 2.791

Mar.



Comet 141P/Machholz

Wo COTOoOT ONOTO —Hr—0O OOMANN O—ONT OLOHr—— ONMON~N HOOMO —LOSHNO
O « &« « « @« &« &« @« &« &« & &« & &« &« &« &« &« =« &« &« ‘&« s« ‘&« &« &« &« s« s s« &« &« & ‘&« ‘&« &« ‘&« &« ‘&« &« ‘&« 2 s« s« =
O MO MOROT Dre—reOr— ——00MA OO~ =Dt OOFTMAN MO~AN—— OO
— AT OO Ot LOOWOOLD ISN—OD OO~ W OOOLOLO OO~ OO
E T —— Y ———— Y ———
AUn D FTOMOD —ANANNM O——LlON NMTLOLO
™ 4« 4« &« &« & & &« & & =«  a & =« =« ‘&« =« ‘=« ‘= ‘= ‘=« &« = ‘=« ‘=« ‘=« " ‘=« ‘=« ‘&« ‘=« ‘=« ‘&« ‘= ‘=« ‘=« ‘&« " ‘a ‘=« ‘& ‘s« ‘&« ‘&« ‘& ‘s« =« =
0 » = — OO0 OO MMMt LOOM~OS
N~r~00 N ANANAN —+— Yo Y Y Yo Y Yo Yo Yo Yo o ——— ——
OLO™M ©
O™ O
%%M._. > S MANMS®m OMEMEO ANN—LO® ANYMNO  OMOYT —OLN© OMIANS ~FONT S~ —ow
PORXVT ~ — OO~ —aNNMO FFIOWBG SOOI maSO— adaa— So—ala aAmeoY oo~
~Or—™m O 2 T T F+F+ ++4++++ F+++++F FF+F+++ F+FT01 TILITTT TF+++ ++F—— ——r—+t+
. — o ++ o+ ++
Smow |, =
— > OO WMNOWOAN OO~ OHOMWO— —HOWM ANOWOAND M~OMIO ~—OANO OoM~<t<t
i SOO~O© TNONLD DO—FOLO MAIO—AN ©OOM~DO FOMNOTF ANNFr—~ Fr—r—<FO
W T e 0000 0000 Orrrmr— —O000 Or—r—r—a ANNOMOMS OO0~ OO
owca O O ++++4+ F+FFFF OFFFIT TUIT11T T TTTF FH+++ +444F FF++F4+ F+F++
o WVOPLON ON—— Or—FLOTF —ODNOD WONNO Or—IF~NAN ODIFTONO VO—F™ —LO—Oo0<t
—— . A~ O NOOANST ~OASOW OOHONN MmIFFTITF MONT—+— O—ANON OMOS <O
—— S = OLLIN OA——O PPE~O© WITNN —OPX~ BWOITMN —ODRX PROIO — N <FLO

< .

o o ~ T OMDOM ~N—OO— FANOOO <Fr—lOOD LO—OWM ~ANOLOO M~OMIO ~DO+—® OLOCO——
o S T + OOOMD LLOMOANO O~O~O Ir—OANN~ WO O—O0D ONITITM AANONGD SHOOLO~—
s S AUn P 5 PONOX OSFNODR WMm—o®D OLIFMON AAANNN AMOANN ——ODX MO IDORS—

5 S
> oS
DANLTO O NAANRNS Mo~ OSSO0 — —OIMIO MO~ O—lODS ALOOLD OO NG ——M~
0oPRPR 1B & —ANT—O OMNOMS ANMWLO O —IANM F—OO— OON—F —IOIFM» —OOm™
. . . . o
NNM—mS + ———r—r— OO OO FAN—OD DOPROX ODHIDO OO0 DORVWOTFT ANOAIM<T
oot — ~ aaaaaN ANANAN —+— T Y Y——— —r—r—r—O OOOOoOO OO OO— —r—r—r—O OOOOO OOOOoOO
ANAN+—AN Ow_________________________________________++++
HHHHHH © O =OrMm® O—ANr—t F—OND N—r—(OW LD OIS MAOND LFTMOO MOMAILD
- — /2\m54391 D~~~ NONANN +—O~~M OM—OO —O~DRX FOHONM MNOONT NO—OM™
—
WL—O=Z— T £ 0 OSSN~ ~00000000 0000000000 0OCOCOMNI~ MM~OWW O~ 0O —AMON MO
T Y———y— T Y—y—— — T Y——— y— T Y——— — T Y———y— — ———— —v—v—v—Q\ AN ANANOO OOOOO
——ANANN—— —ANANN— —rem——— — OO0 OO 0000000000 OCOMI~I~M~ ~M~OWOW LOLOLOMNN
Tﬂ -N — N —N - —AN N~ N —N -N — N —N - —N _ —
SO . . . e DOO> >> . . B B
SNCCCOO QOLULLL LL>>> >CCC— ——dd 200+ H>>>0 OO0CCC 000w v
OCTTTOD OFTTTO 0OO0OTTNT IS5 ST O0DO0O0 OO0O00D VPOVPCTTT OODO T
NODOOULL L=E=Ss=<ad <<=== =D HO9Hhadad HNnoo O==Z=Za oD LU L ==

20.4 93.3

+3.6

1.669 +2.60
_98_

2] 06 37.12 +05 23.8 1.283

Mar.



Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— LN — W N —

Y
uty
ﬁug.

ug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N — ju—y
NN O1IC10T OO0~ NIJ~J-J00 OO0 00 O©OOOWOO OOoOOoOoO—

N —
~

Mar.

Comet 293P/Spacewatch
Epoch = 2020 July 10.0 1T
T =2020 Dec. 19.33198 TT
Peri. = 41.07871 e = 0.4182122
Node = 78.41184 2000.0 a = 3.6435266 AU
Incl. = 9.05692 n= 0.14171674
q = 2.1197593 AU P= 6.95 years
ml = 4.6 +5 log(Delta) + 40.0 log(r (t-30))
RhA.(ZOOO) Decl. Delta r Daily motion mil
m o i) m ’
00 26.15 -05 31.6 3.159 3.194 +0.58 +7.0
00 32.63 -04 18.0 3.261 3.152 +0.73 +1.7
00 40.53 -02 57.8 3.358 3.111 +0.86 +8.3
00 49.68 -01 32.2 3.446 3.070 +0.98 +8.8
00 59.95 +00 02.3 3.525 3.028 +1.08 +9.2
01 11.21 +01 30.9 3.592 2.987 +1.18 +9.5
01 23.37 +03 06.4 3.647 2.945 +1.26 +9.6
01 36.33 +04 43.4 3.689 2.904 +1.34 +9.7
01 50.05 +06 21.0 3.718 2.863 +1.41 +9.8
02 04.47 +07 58.3 3.734 2.822 +1.48 +9.7
02 19.55 +09 34.5 3.736 2.781 +1.54 +9.5
02 35.26 +11 08.9 3.726 2.740 +1.61 +9.3
02 51.58 +12 40.5 3.702 2.700 +1.66 +9.0
03 08.49 +14 08.5 3.667 2.660 +1.72 +8.6
03 25.98 +15 32.3 3.621 2.621 +1.78 +8.1
03 44.03 +16 50.9 3.563 2.583 +1.83 +7.5
04 02.60 +18 03.6 3.496 2.545 +1.89 +6.9
04 21.68 +19 09.7 3.420 2.508 +1.93 +6.2
04 41.22 +20 08.5 3.335 2.472 +1.98 +5.5
05 01.18 +20 59.5 3.243 2.437 +2.02 +4.6
05 21.50 +21 42.1 3.144 2.403 +2.05 +3.8 )
05 42.10 +22 16.1 3.039 2.371 +2.07 +2.9 .
06 02.90 +22 41.3 2.928 2.339 +2.09 +2.0 )
06 23.80 +22 57.9 2.814 2.310 +2.09 +1.2 )
06 44.68 +23 06.1 2.695 2.282 +2.08 +0.4 21.7
07 05.41 +23 06.6 2.574 2.256 +2.06 -0.3 21.4
07 25.88 +23 00.4 2.451 2.232 +2.03 -0.9 21.1
07 45.90 +22 49.0 2.327 2.210 +1.97 -1.4 20.8
08 05.33 +22 33.9 2.202 2.190 +1.90 -1.6 20.4
08 23.99 +22 17.3 2.077 2.172 +1.81 -1.6 20.1
08 41.65 +22 01.9 1.954 2.157 +1.70 -1.4 19.8
08 58.09 +21 50.5 1.834 2.144 +1.57 -0.8 19.5
09 13.03 +21 46.3 1.717 2.134 +1.40 +0.1 19.2
09 26.13 +21 52.9 1.606 2.127 +1.20 +1.4 19.0
09 37.06 +22 13.4 1.502 2.122 +0.96 +2.9 18.7
09 45.39 +22 50.4 1.408 2.120 +0.67 +4.7 18.5
09 50.75 +23 44.9 1.326 2.121 +0.36 +6.4 18.3
09 52.88 +24 55.4 1.259 2.124 +0.03 +7.8 18.2
09 51.71 +26 16.9 1.211 2.130 -0.29 +8.4 18.1
09 47.62 +27 40.4 1.185 2.139 -0.54 +8.0 18.0
09 41.50 +28 54.6 1.182 2.151 -0.68 +6.5 18.0
09 34.64 +29 49.5 1.203 2.165 -0.67 +4.1 18.1
09 28.54 +30 18.2 1.247 2.181 -0.52 +1.3 18.3
09 24.42 +30 19.4 1.313 2.200 -0.27 -1.3 18.5
09 23.02 +29 55.6 1.398 2.221 +0.02 -3.6 18.7
09 24.60 +29 10.8 1.499 2.244 +0.32 -5.5 19.0
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Comet P/2013 TL117 (Lemmon)
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Comet P/2009 Q4 (Boattini)
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ml =12.4 + 5 log(Delta) + 15.0 log(r (t-60))
R. A. (2000) Decl.
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Comet 98P/Takamizawa
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ml =10.0 + 5 log(Delta) + 20.0 log(r (t-30))
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LT1837 11
2000. 0

8235086 AU

July 10.0
19.7
0028978

2021 Jan
263
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89277
42214
53671

6

1

ml =-8.0+5 log(Delta) + 25.0 log(r)

R. A. (2000) Decl.
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Comet C/2019 B3 (PANSTARRS)
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Comet 102P/Shoemaker

Epoch = 2020 July 10.0 TT
T = 2021 Jan. 22.71386 TT

Peri. = 20.52555 e = 0.4576784
Node = 339.37421 2000.0 a= 3.8165115 AU
Incl. = 25.87801 n= 0.13219171
q = 2.0697766 AU P= 7 46 years

ml =15.2 + 5 log(Delta) + 7.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2020/21 h m o m :
Jan. 2 17 17.64 -43 31.4 4.254 3.413 +1.89 -2.3 .
Jan. 12 17 36.68 -43 52.3 4.159 3.369 +1.91 -1.9 .
Jan. 22 17 55.85 -44 09.6 4.051 3.325 +1.92 -1.5 .
Feb. 1 18 15.02 -44 23.3 3.931 3.280 +1.91 -1.2 22.0
Feb. 11 18 34.06 -44 33.4 3.800 3.235 +1.89 -0.8 21.9
Feb. 21 18 52.84 -44 40.5 3.659 3.190 +1.86 -0.6 21.8
Mar. 2 19 11.19 -44 45.3 3.510 3.145 +1.81 -0.4 21.7
Mar. 12 19 28.96 -44 48.4 3.355 3.100 +1.74 -0.3 21.5
Mar. 22 19 46.00 -44 51.2 3.194 3.055 +1.66 -0.3 21.4
Apr. 1 20 02.11 -4454.7 3.030 3.009 +1.55 -0.4 21.2
Apr. 11 20 17.09 -45 00.3 2.865 2.964 +1.43 -0.7 21.0
Apr. 21 20 30.74 -45 09.5 2.700 2.919 +1.28 -1.2 20.8
May 1 20 42.74 -45 23.6 2.537 2.874 +1.10 -1.7 20.7
May 11 20 52.80 -45 43.7 2.378 2.829 +0.89 -2.4 20.5
May 21 21 00.55 -46 10.5 2.226 2.784 +0.63 -3.0 20.3
May 31 21 05.50 -46 43.6 2.083 2.740 +0.32 -3.6 20.1
June 10 21 07.22 -47 21.0 1.951 2.696 -0.02 -3.9 19.9
June 20 21 05.24 -47 58.9 1.832 2.652 -0.41 -3.6 19.7
June 30 20 59.29 -48 30.7 1.731 2.609 -0.81 -2.5 19.5
July 10 20 49.56 -48 47.0 1.649 2.567 -1.16 -0.4 19.4
July 20 20 36.80 -48 37.8 1.588 2.526 -1.39 +2.7 19.2
July 30 20 22.53 -47 54.6 1.551 2.485 -1.43 +6.4 19.1
Aug. 9 20 08.74 -46 34.2 1.537 2.445 -1.28 +10.0 19.0
Aug. 19 19 57.23 -44 39.8 1.545 2.407 -0.97 +13.0 19.0
Aug. 29 19 49.29 -42 19.2 1.575 2.370 -0.57 +15.1 19.0
Sept. 8 19 45.43 -39 42.2 1.622 2.334 -0.16 +16.3 19.0
Sept. 18 19 45.56 -36 57.1 1.683 2.300 +0.22 +16.7 19.0
Sept.28 19 49.32 -34 09.7 1.757 2.268 +0.55 +16.7 19.1
Oct. 8 1956.16 -31 23.3 1.838 2.238 +0.83 +16.5 19.1
Oct. 18 20 05.53 -28 38.7 1.926 2.209 +1.06 +16.4 19.2
Oct. 28 20 16.99 -25 55.8 2.017 2.183 +1.24 +16.2 19.3
Nov. 7 20 30.09 -23 13.8 2.109 2.159 +1.39 +16.2 19.3
Nov. 17 20 44.50 -20 31.5 2.202 2.138 +1.50 +16.3 19.4
Nov. 27 20 59.95 -17 47.8 2.293 2.120 +1.59 +16.5 19.4
Dec. 7 21 16.20 -1501.8 2.382 2.104 +1.66 +16.7 19.5
Dec. 17 21 33.10 -12 13.0 2.468 2.091 +1.72 +17.1 19.6
Dec. 27 21 50.50 —09 20.8 2.549 2.081 +1.76 +17.4 19.6
Jan. 6 22 08.30 -06 25.2 2.627 2.074 +1.80 +17.7 19.7
Jan. 16 22 26.44 -03 26.5 2.700 2.070 +1.83 +18.0 19.7
Jan. 26 22 44.88 +00 25.0 2.768 2.070 +1.86 +18.3 19.8
Feb. 5 23 03.57 +02 38.7 2.831 2.073 +1.88 +18.5 19.8
Feb. 15 23 22.53 +05 43.8 2.889 2.078 +1.91 +18.6 19.9
Feb. 25 23 41.75 +08 49.4 2.942 2.087 +1.94 +18.5 19.9
Mar. 7 00 01.26 +11 54.4 2.990 2.099 +1.97 +18.4 20.0
Mar. 17 00 21.08 +14 57.7 3.034 2.114 +2.00 +18.2 20.0
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5.8178553 AU
0.07023599
m1

0. 5808245
14.03 years

Variation

1T
25.57090 TT

2000. 0

2.4387024 AU
ml =11.5 +5 log(Delta) + 15.0 log(r)

R. A. (2000) Decl.

r

10.0
Delta

46. 715907
11.66782
12.37709

2021 Jan

Comet P/2007 B1 (Christensen)

Epoch = 2020 July

T
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q

Oh TT
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Comet P/2005 XA54 (LONEOS-Hill)
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12.1/354 154.4

16.3

-4.07 +16.7

1.859
-102 -

13 16.40 +19 29.1  0.908
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0. 6759556
5.0809071 AU
0.08605819
11. 45 years

1T
. 14828 TT

2000. 0

1. 6464395 AU
ml =14.5 + 5 log(Delta) + 7.5 log(r)

R. A. (2000) Decl.

y 10.0
1.1

2021 Feb.
55. 36000

259. 85227
10.08177

Comet P/2009 U4 (McNaught)

Epoch = 2020 Jul

T
Incl.

Peri.
Node
q

Y——y—y——

Variation

r
942
879
815
151
686

Delta
201
992 3
777 3
561
347

58 -08

———y——

Oh TT
/2]

Y—————

Y ———p—

Y——y—y——

Y —y—y——

——y—y—p—

———y——

QN QN
LU > > >
OO0 T T
C<TC===

Y —p———

942
813
803
133
663

LOOO M~

Y————p—

Y——y—y——

Y y———y—

593
523
454
386
318

382 2
444 2
501

953 2
598 2

Y——y—y—p—

Y——p———

Y —p———

252
186
123
061
002

Y————p—

Y ————

Y—y———y—

Y——y—y——

——y—y——

Y —p———

Y y——y—y—

Y ———

Y——y—y——

Y—y———y—

Y——y—y——

13.8

18.5 41.4/ 65

-1.20 -9.2
- 103 -

1. 749

21 23 47.15 -08 00.4 2.701

Mar.



Comet 265P/LINEAR
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ml =15.0 + 5 log(Delta) + 15.0 log(r)

m1

Daily motion

r

Delta

(2000) Decl.

37
38
37
36
33

Y——y—y——

Y——y—y——

28
22
15
05
93

975 +1
513 +1
449 +1
385 +1
320 +0

1

Y——p——p—

19

61
40
15
14

218 2

963 3
164
571
388 3

———y—p—

———y——

——p———

918
849
179
109
639

Y ———p—

Y —y—y——

652 2
686 2

Y——y—y——

Y—p—y—y——

2
2

1

128 2
174
821
867 2
910

Y ————

Y——p——p—

Y y—y——y—

109 +2

Y——y—y——

Y————p—

ODZ—ANM

Y————p—

Y—— e y—y—

)i
1
3
3
9

90 +22
95 +20

552 +2
1.585 +3.00 +19.1

921 +2

—————

2.424 19.9  25.7

27 01 41.81 +19 32.3

Mar.
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Oh TT
2020/21
Jan.
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— LN — W N —

Y
uty
ﬁug.
ug
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N — ju—y
NN O1IC10T OO0~ NIJ~J4-J00 OO0 00 O©OOOWOO OOoOOoOoO—

N —
~

Mar.

Comet
Epoch
T

Peri.

Node

Incl.

q

P/2013 A2 (Scotti)

= 2020 July
= 2021 Feb.
134. 54810
355. 81592
3.36127

2.1897941 AU

1

0.0

1T

15.62325 TT

2000. 0

ml =13.6 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl.

m

.27 +05
.43 +06
.02 +07
.90 +08
.92 +08

o

OPLOHOCI0 TIWOHOOW WWI—N OOWW] OO PAPERPERNO OOJOoW DMNDOoOYOHOIN

H oCohN—

D

-

PPN NWWWW  WWWWL  WRRAR ARRLL  LLLWWW

— k. k. ) —) — k. k. . k.

— k. k. ) k.

elta

AT
. 526
631
. 129
817

N POMNIMIRONY - POPONOMONG - POPOPOISINS - POMNIMOIONS PORINIMIRNG - POROMNONINY - NONIW WL WWWWW  WWLww

r

558
515
472
429
386

- 105 -

e = 0.4543247
a= 4.0129984 AU
n= 0.12260286
P= 8.04 years
Variation m1
for T=+1 dag

-0.43 3

-0.42 -3.2

-0.42 -3.1

-0.42 -3.1

-0.42 -3.0

-0.43 -3.0

-0.44 -3.0

-0.45 -3.0

-0.47 -3.0

-0.49 -2.9

-0.51 -2.9

-0.54 -2.8

-0.56 -2.8

-0.59 -2.7

-0.63 -2.6

-0.66 -2.5

-0.70 -2.3

-0.75 -2.1

-0.79 -1.9

-0.84 -1.6

-0.89 -1.2 .
-0.94 -0.9 .
-1.00 -0.4 .
-1.06 +0.1 .
-1.12 +0.6 22.0
-1.19 +1.2 21.8
-1.25 +1.9 21.6
-1.33 +2.6 21.3
-1.41 +3.4 21.1
-1.50 +4.2 20.9
-1.61 +5.1 20.7
-1.72 +6.0 20.4
-1.85 +7.0 20.2
-2.00 +8.0 20.0
-2.17 +8.9 19.8
-2.35 +9.7 19.6
-2.52 +10.2 19.4
-2.67 +10.5 19.3
-2.77 +10.3 19.2
-2.80 +9.8 19.1
-2.76  +9.1 19.2
-2.64 +8.4 19.2
-2.48 +7.8 19.3
-2.30 +7.4 19.5
-2.12 +7.1 19.6
-1.95 +7.0 19.8

Mot. /PA
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Variation

1T

6708 TT
r

y 10.0
15.8
2000. 0
Delta

. 18705

1
3.3139110 AU
ml =14.7 + 5 log(Delta) + 5.0 log(r)

0.29771
R. A. (2000) Decl.

346. 36385
[

2021 Feb.

Comet P/2013 EW90 (Tenagra)

Epoch = 2020 Jul

T

Peri.
Node
Incl.
q

Oh TT
2020/21

Y——y—y——

Y y————

2

Jan
Jan
Jan
Feb
Feb

Y y—p——— Y——y—yp——

Y —p——— Y y————

615
600
586
572
558
544
531
518
505
493

353 3
459 3
567 3
676 3
182 3
883 3
9718 3
065 3
144 3
212 3

3
3
3
3
3

25 -09
88 -07
95 -05
31 -04
18 -03
20 -01
46 +00
39 +00
90 +01
88 +01
20 +02
80 +02
57 +02
44 +02
32 +02

24 -10

04 53
2 0457
12 05 02
22 05 09
05 18
05 27/
05 38
05 49
06 01
06 13

1

———y——

Y —p———

Y ———y—

06 26

June 10 06 40
June 20 06 53
June 30 07 07
July 10 07 21

May 31

Y ———

Y——p———

Y y————

425
416
406
397
388
380
312
365
358
352
346
340
335
331
321

373 3
353 3
320 3
2713 3
213 3
139 3
052 3
952 3
842 3
120 3
590 3
452 3
308 3
162 3
016 3

4
4
4
4
4
3
3
3
3
3

15 +02
83 +02
32 +01
53 +01
38 +00
80 +00
70 +00
98 -01
25 -02
98 -03
98 -03
87 -03
68 -04

54 -01

07 49
10 00
10 05

08 02
08 42
09 17
09 46

8
t.18 08 54

8

18 09 28
2§ 09 38
17 09 54
2]

1

9
19 08 16

29 08 29

Segt.28 09 06

July 20 07 35
Oct.

July 30
ﬁug.

ug.
Aug.
Sept.
Se
Oct.

Y—————

Y ——y——

Y y——y—y—

Y——y—y——

Y——y—yp——

Y——y—yp——

Y—————

11 +02
06 +03
64 +05
43 +07

09 40

1
17 09 36

LOLoO

1

9.9/347 136.2

19.3

-3.0

-0.91
- 106 -

2.525 3.318

27 09 33.88 +09 36.9

Mar.



Comet 17P/Holmes
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Comet 246P/NEAT
Epoch = 2020 July

T

I
[N\ Jefa

1T

53189499 T
2000.0
2.8640716 AU
6.4 +5 log(Delta) + 12.5 log(r)

176. 26848
18. 74784
15.98723

2021 Feb.

Peri.
Node
Incl
q

ml =

m1
5
5
5
5
5

Daily motion
69
56
40
23
03

r
951

925 +0
500 +0
475 +0
450 +0

SHONO +—I~

425
400
376
352
328

650 3
546 3
464 3
409 3
380 3

2
2
2
2
2

304
281
258
235
213

450 3
917 3
600 3

3719 3
403 3

2
2
2
2
2

089 +0
070 +0
052 +1
035 +1
018 +1

236 3
340 3
438 3
930 3
613 3

3
3
3
3
3

28
35
41
46
51

002 +
987 +
972 +
959 +
946 +

687 3
152 2
805 2
848 2
818 2

3
3
3
3
3

95
99
63
66
68

934 +
923 +
913 +
903 +
895 +

897 2
902 2
896 2
876 2
844 2

3
3
3
3
3

Y ————

69
69
69
67
64

Y—————

888 +
881
816 +
811
868 +

199 2
142 2
673 2
594 2
503 2

3
3
3
3
3

Y—————

Y——y—y——

99
54
46
37
26

Y——y—y——

866 +
864 +
864 +
865 +
867 +

2
2.802 2.869 +1.

403 2
295 2
179 2
057 2
931

Y——y—y—p—

14.4  83.7

-2.1

13

18 54.92 -23 53.3

2]

Mar.
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Oh TT
2020/2

Jan.
Jan.
Jan.
Feb.
Feb.

Feb.
Mar.
Mar.
Mar.
Apr.

Apr.
ﬁpr

ay
May
May

May

June
June
June
July

July
Xuly

ug.
Aug.
Aug.

Sept.
Sept.
Sept.

Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

Mar.

— CON — O N —

N — N — WNS

N —

N — N — N —

N —
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N —
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Comet C/2019 T3 (ATLAS)

Epoch = 2020 July 10.0 TT
T 021 2.49092 TT

=2
Peri. = 112.
Node = 139. 2000. 0
Incl. = 121.
q = 5.9465488 AU
e = 0.9990760

ml =-2.9+5 log(Delta) + 20.0 log(r)

R. A. (2000) Decl.
h m

01 21.57 +79 5
01 04.91 +77
00 57.31 +75
00 55.18 +74
00 56.46 +72

00 59.95 +70
01 04.89 +69
01 10.77 +68
01 17.23 +67
01 24.03 +67

01 30.92 +67
01 37.72 +66
01 44.26 +66
01 50.32 +67
01 55.71 +67

02 00.17 +68
02 03.40 +68
02 05.03 +69
02 04.56 +70
02 01.40 +71

01 54.80 +72
01 43.91 +73
01 27.90 +73
01 06.26 +74
00 39.37 +74

00 09.01 +74
23 38.16 +73
23 10.05 +72
22 46.84 +]0
22 29.25 +68

22 16.97 +65
22 09.21 +63
22 05.08 +60
22 03.80 +57
22 04.71 +55

22 07.28 +53
22 11.11 +50
22 15.85 +48
22 21.25 +4]
22 21.08 +46

22 33.17 +44
22 39. 37 +44
22 45.52 +43
22 51.52 +42
22 57.24 +42

23 02.57 +42

—_O—=0O© HDOJOCIW OCO~IJoo O—=hu>
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o OO OOOUIUT CICITICITUT CICICICITT TIODHDHD DODIDID DHOHDHIDHD DHODHOD DHOOHHD
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Delta

. 184
. 216
. 267

331

. 406

486

. 568

647

119
. 181

. 831

865

. 883

884

. 866

831

T

107

. 623
. 525

. 416

300

. 180

059

. 941

831

133

651

. 588
. 5471

. 531

939

571

626

. 100

790

. 892

001

112
. 221

324

416

. 495

558

. 602
. 627

o1 cigicicior. ICIGICIC1T CICITI S OO SOOHO OO OO SO SOoOoHo

r

647
617
987
958
529

501
473
447
420
394

369
345
321
298
2175

253
232
212
192
173

154
137
120
104
088

074
060
047
034
023

012
002
993
985
9717

970
964
959
955
952

949
948
947
947
947

949
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.09
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. 2110192
. 5825792 AU

1T
22.48802 TT
2000. 0

2.0376054 AU
ml =13.0 + 5 log(Delta) + 15.0 log(r)

10.0

20 July
21 Mar.
1. 28556
4.06035
0. 96951

20
20
11
20

1

Comet P/2016 G1 (PANSTARRS)

Epoch
T
Peri.
Node
Incl.
q

m1
2
1
1
1

Variation

r
821
808
189
169
149

2

958 2
802 2
644 2
485 2
328

Delta

2
2
2
2
2

Y y————

Y———y—p—

Y—————

Y y——y—y—

Y ———y—

Y ———p—

Y——y—y——

Y y———y—

622
999
971
554
531

598 2

Y——y—y——

——y——p—

———y——

QN QN
LU > > >
OO0 T T
C<TC===

Y y———y—

Y————p—

Y——y—y——

Y y————

393
370
348
325
303

155 2
255 2
352 2
446 2
536 2

Y——y——p—

Y————

20
20
9 20
1 20
5 20

1
0

+1
+1
+0
+0
+0

Y ———p—

/ 96
92

0/ 94
1/
2/ 89

5/ 98

+0

0
-0
-0
-0

Y——y—y——

Y ————

———y——

103
091
079
069
060

053

095 2
050 2
039 2
020 2

Y —p——y—

Y y——y—y—

Y y———y—

Y—y———y—

053
047
042
039
038

996 2

966 2

930 2

888 2

842 2
2.790 2.038

2
2
2
2
2

-3.9 19.9 33.6/ 70 33.8

-1.02
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27 22 09.78 -03 28.8
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14.5

1.413 +3.28 +13.0
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2.119

27 22 34.18 -11 31.0
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17T

57640 TT

2000. 0

July 10.0
11.5
50363
29846
38903
0822467 AU
9996954

7
0
4.9 + 5 log(Delta) + 10.0 log(r)

2021 May
322

1

Comet C/2016 Q2 (PANSTARRS)

Epoch = 2020

T
Peri.
Node
Incl.
q

e

ml =

m1
8
8
8
8
8

Y p————

33
34
34
32

Daily motion
29

162 +0
137 +0
112 +0
687 +0
662 +0

r

Delta
434 7
432 1
409 7
365 7
303 7

8
8
8
8
8

(2000) Decl
61 +20
97 +20
37 +21
68 +22
78 +23

Y————

25
20
14
06
04

638 +0
615 +0
992 +0
969 +0
547

3 1
6 7
17 1
97 1
0 7

——p———

Y ———y—

525
504
483
463
443

639 7
908 7
380 7
259 7
149 7

Y—————

—— ———

Y———y——

Y ———y—

423
405
386
368
351

——p———

Y——y—y——

Y ———y—

334
318
302
286
212

845 7
862 1
897 1
946 7
008 7

6
6
6
6
1

Y—————

——p—y——

257
243
230
218

——p———

Y——y———

12
20
26
31
35

Y—————

—— y———

———y—y—

37
37
37
34
30

—————

——p———

Y y———y—

——y———

17.6 88.6

-0.35 +10.7

- 112 -

1.042 7.088

18 20.56 +46 29.2

21

Mar.



Variation m1

1T
22.57447 1T
r

Delta

10.0
7.5 + 5 log(Delta) + 30.0 log(r (t+50))

R. A. (2000) Decl.

Comet P/2013 02 (PANSTARRS)

ml =

Oh TT

Y——y—y——

35
36
37
39
40

886
847
808
168
128

3

195 3
192 3
170 3
129 3
671

O~ <00

66 -08 2
19 -07 3

20 26
20 38

1

Y y—p——y—

Y —p———

688
647
606
565
523

3

994 3
501

392 3
269 3
132 3

Y——y—y——

481
439
396
353
310

3

660 3
487 3
311

984 3
826 3

3
3
3
3
3

90 +00
83 +02
93 +03
05 +04
05 +05
74 +06
93 +07
44 +07
13 +0
91 +0

———y——

22 32

June 10 22 38
June 20 22 42
June 30 22 45
July 10 22 47

May 31

Y——y—y——

Y y———y—

8
8

88 +08
28 +07
63 +06

22 44
22 40

9
19 22 35
.29 22 28

July 20 22 47

July 30
A

ug.
Aug

Y —p———

Y y——y—y—

Y—————

22.8

19.6 33.0/ 75

Y——y—yp——

-1.8

-1.02

614
573
533
494
456
- 113 -

3.029 2.144

2
3

50 +00
72 -01
32 -02
10 -02
80 -02
11 +0
54 +04
60 +06
27 +07

38 +0

01 08

1 22 11
17 22 18
21 22 21

22 31
00 10

7

)
15 00 29

25 00 48

1

17 01 29
27 01 50.50 +09 12.7

28 22 07

Mar.



Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— LN — W N —

Y
uty
ﬁug.

ug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N — ju—y
NN O1IC10T OO0~ NIJ~J-J00 OO0 00 O©OOOWOO OOoOOoOoO—

N —
~

Mar.

Comet 7P/Pons-Winnecke

%poch = 2020 July

- = 2021 May
Peri. = 172.57251
Node = 93.38005
Incl. = 22.36433
q =

10.0

1T

27.08504 TT

2000. 0

1. 2344159 AU

ml =10.9 + 5 log(Delta) + 10.0 log(r (t-50))
R. A. (2000) Decl.
h m

08 37.76 +31°3

08 29.78 +32
08 20.65 +33
08 11.01 +34
08 01.64 +34

07 53.26 +35
07 46.51 +35
07 41.78 +35
07 39.26 +35
07 39.00 +35

07 40.89 +34
07 44.76 +34
07 50.40 +34
07 57.62 +33
08 06.19 +33

08 15.96 +32
08 26.75 +31
08 38.41 +31
08 50.84 +30
09 03.92 +29

09 17.57 +28
09 31.72 +27
09 46. 31 +26
10 01.31 +25
16.67 +24

0

0 32.38 +23
0 48.43 +22
1 04.81 +21
1 21.54 +20
1 38.63 +19

56.10 +17
13.99 +16
32.33 +15

— k. k. . k. — k. k. k. k.

— — — — —
~ ~oooo1on A PBRWW WNONN —
w
=N
($al
D

—

NGCICOCIW OO0 CIRACICON) 0000WOoO~ OIN—WW ONOCIO NNINORR OO O—=Jo1Ww

—

Delta

. 316
. 281
. 230
. 205
212

SO DRNNG . WWWWE WA ARRRR ROWWE WWOWWL LWL
—
[0}
N

(e») (e T
o
~
($3]

—

SRR ORIININ RN RWWWH  WWWWE WWWWE WWWAS ARSSA

— k. k. k. —d

- 114 -

e = 0.6385425
a= 3.4151066 AU
n= 0.15617002

P = 6.31 years
Daily motion mil

m ’

-0.73 +6.2 20.1
-0.87 +5.9 20.0
-0.95 +5.2 19.9
-0.96 +4.1 19.8
-0.89 +2.9 19.8
-0.76 +1.7 19.8
-0.57 +0.5 19.8
-0.35 -0.4 19.8
-0.13 -1.1 19.8
+0.10 -1.7 19.8
+0.30 -2.1 19.8
+0.49 -2.4 19.8
+0.65 -2.7 19.8
+0.80 -3.0 19.8
+0.93 -3.3 19.8
+1.04 -3.6 19.8
+1.13 -3.9 19.7
+1.21 4.2 19.7
+1.28 -4.6 19.6
+1.34 -4.9 19.6
+1.39 -5.3 19.5
+1.44 -5.6 19.4
+1.48 -5.9 19.3
+1.52 -6.2 19.2
+1.56 -6.5 19.0
+1.59 -6.7 18.9
+1.62 -6.9 18.8
+1.66 -7.0 18.6
+1.69 -7.1 18.4
+1.73 -7.1 18.2
+1.77 -7.0 18.0
+1.81 -6.8 17.8
+1.86 -6.6 17.6
+1.91 -6.2 17.3
+1.97 -5.7 17.0
+2.03 -5.1 16.8
+2.10 -4.4 16.5
+2.17 -3.7 16.1
+2.25 -2.8 15.8
+2.34 -2.0 15.5
+2.43 -1.2 15.1
+2.53 -0.5 14.7
+2.63 -0.2 14.3
+2.75 -0.3 13.9
+2.87 -1.1 13.5
+3.01 -2.8 13.1
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1T
2000. 0

1.6743721 AU
ml =12.6 + 5 log(Delta) + 15.0 log(r)

10.0
2021 June 20.26606 TT

36. 91814
299. 28921
8.51403

Comet P/2014 W12 (Gibbs)

Epoch = 2020 July

T
Incl.

Peri.
Node
q

Y——y—yp——

Variation

r

Delta
3
1
9
Ji
5

. (2000) Decl.

Y———y—p—

Y—————

898
855
811
167
122

410 3
232 3
068 3
924 3
802 3

3
3
3
2
2

Y— ————

Y——y—y——

677
631
984
536
488

107 3
641

605 3
997 3
616 3

2
2
2
2
2

Y——y——p—

11111
N N
LU > > >
QO T ©
CITC===

Y —p———

Y————

Y————p—

Y y————

Y——y—y——

Y————

918
863
808
152
696

T ITOWOLW

Y—————

Y y————

640
583
527
470
414

942 2
524 2
493 2
450 2
39 2

3
3
3
3
3

42 -26

———y—p—

358
303
248
194
141

329 2
253 2
168 2

Y y— —y—y—

50. 2

18.5 38.8/ 68

Y——y—y——

-9.8

-1.40

Y—y———y—

1.858
- 115~

1

2.332

27 21 15.21 -16 53.0

Mar.



1T
2000. 0

9959874 AU
0035297

10.0
2021 June 22.74634 TT

12600
17520

1

3.4 +5 log(Delta) + 12.5 log(r)

Comet C/2019 F1 (ATLAS-Africano)

Epoch = 2020 July

T
Peri.
Node
Incl.
q

e

ml =

m1
7
6
6
6
6

Y—————

12

Daily motion
46
40
32
23

864 +0
802 +0
139 +0
677 +0
615 +0

r

36 5
28 5
09 5
685 5
458 5

Delta
3
1
9

Y—————

——p—y——

——p——

Y —p——y—

Y——p———

——y———

——y———

——y———

—— ———

Y——p—y——

——p—y——

——p———

——y———

03
18
31
44
56

624 +0
519 +0
468 +0

678 +0
571

453 4
554 4
653 4
147 4
834 4

4
4
4
4
4

Y—— ———

——p—y——

66
16
86
94
03

417 +0
368 +0
319 +0
212 +0
225 +1

4

909 4
972 4
021

053 4
069 4

——p———

Y————y—

—— y——

—————

——y—y—y—

——y—y—y—

LONOOLON

——p—y——

974 +
937 +
902 +
868 +
836 +

804 3
7106 3
596 3
477 3
349 3

4
4
4
4
4

——p———

Y————y—

Y————y—

1
8
9
01
11

777 +1
+1
726 +2
704 +2
3.567 3.683 +2.21

806 +1
151

y——y———

13.2 88.8

-14.7

- 116 -

18 56.47 -65 18.7

21

Mar.



Comet 15P/Finlay
Epoch = 2020 Jul

T

169573
042066 AU
5025174

6 years

I
[N\ Jefa

1T

57964 TT

y 10.0
13.5

2021 July

ml =11.8 + 5 log(Delta) + 15.0 log(r (t-20))

m1

Daily motion
58
50
40
28
15

147 +0
104 +0
660 +0
616 +0
571

r

125 4
932 4
130 4
524 4
316 4

Y———y—p—

Y——p——

Y —p———

—————

Y——y—y——

Y y————

——y—y—p—

11111
N N
LU > > >
QO T ©
CITC===

011
954
896
837

194 4
250 3
323 3
407 3
499 3

Y —p——y—

Y————p—

29
44
b8
70
82

115 +0
653 +0
989 +0
524 +0
458 +0

592 3
683 3
7169 3
846 3
912 3

3
3
3
3
3

Y y————

Y——y—y——

93
03
12
22
30

390 +0
322 +1
252 +1
180 +1
108 +1

965 3
003 3
025 3
029
016

39
48
56
65
13

Y——y—y——

034 +
958 +
881

803 +
123 +

2

985 3
935 2
86/ 2
182 2
680

3
3
3
3
3

Y—p——y——

642 +1
559 +1
475 +2
389 +2
301

2

LO<ITAN—OD

Y—————

65. 6

17.5

Y———y—p—

+7.7

32
44
72
88
+3.07

938 +2
1. 751
- 117 -

1.908

Y——y—y—p—

20 17.70 -25 52.7

2]

Mar.



Comet P/2014 E1 (Larson)
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Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— LN — W N —

Y
uty
ﬁug.

ug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
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Jan.
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Feb.
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Comet 173P/Muel ler

Epoch = 2020 July
T = 2021 Dec.
Peri. = 29.33886
Node = 100.40086
Incl. = 16.49723
q =

ml =

R. A. (2000) Decl.
h m

.33 +01
.50 +02
.99 +02
.16 +03
.15 +04

.86 +05
.00 +06
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2000. 0
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-11.3 + 5 log(Delta) + 40.0 log(r (t+500))
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0. 2605295
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Daily motion
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Comet C/2019 L3 (ATLAS)

Epoch = 2020 July 10.0 TT
T = 2022 Jan. 9.81731 TT

Peri. = 171.65417

Node = 290.78340 2000.0

Incl. = 48.36636

q = 3.5535284 AU

e = 1.0006009

ml = 45+ 5 log(Delta) + 10.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily
2020/21 h m o m
Jan. 2 22 17.52 +40 43. . 237 138 +0.57
Jan. 12 22 23.60 +40 28. . 279 074 +0.65
Jan. 22 22 30.38 +40 23. . 315 009 +0. 71
Feb. 1 22 37.76 +40 27. . 343 945 +0.77

Feb. 00 50.84 +53 27. . 667 659 +1.38

5 1 1.

9 1 1.

4 7 1.

3 1 6.
Feb. 11 22 45.63 +40 40.3 7.361 6.880 +0.81
Feb. 21 22 53.91 +41 02.4 7.368 6.816 +0.85
Mar. 2 23 02.52 +41 33.0 7.362 6.751 +0.88
Mar. 12 23 11.37 +42 11.9 7.343 6.687 +0.90
Mar. 22 23 20.39 +42 58.3 1.309 6.622 +0.91
Apr. 1 23 29.51 +43 52.0 7.260 6.558 +0.91
Apr. 11 23 38.66 +44 52.0 7.197 6.494 +0.91
Apr. 21 23 47.77 +45 58.1 7.120 6.429 +0.91
May 1 23 56.77 +47 09.5 7.029 6.365 +0.89
May 11 00 05.58 +48 25.6 6.925 6.301 +0.87
May 21 00 14.11 +49 45.8 6.810 6.237 +0.83
May 31 00 22.27 +51 09.5 6.683 6.173 +0.79
June 10 00 29.93 +52 36.0 6.546 6.110 +0.73
June 20 00 36.98 +54 04.6 6.402 6.046 +0.66
June 30 00 43.24 +55 34.5 6.251 5.982 +0.58
July 10 00 48.52 +57 04.5 6.095 5.919 +0.47
July 20 00 52.63 +58 33.7 5.936 5.856 +0.34
July 30 00 55.31 +60 00.5 5.775 5.793 +0.18
Aug. 9 00 56.32 +61 23.1 5.615 5.730 0.00
Aug. 19 00 55.43 +62 39.5 5.459 5.668 -0.20
Aug. 29 00 52.45 +63 47.0 5.307 5.605 -0.41
Sept. 8 00 47.36 +64 42.7 5.162 5.543 -0.62
Sept. 18 00 40.32 +65 23.7 5.027 5.482 -0.80
Sept.28 00 31.77 +65 46.9 4.903 5.420 -0.91
Oct. 8 00 22.46 +65 50.6 4.792 5.359 -0.94
Oct. 18 00 13.30 +65 33.9 4.697 5.298 -0.87
Oct. 28 00 05.26 +64 57.6 4.618 5.237 -0.71
Nov. 7 23 59.14 +64 04.1 4.556 5.177 -0.48
Nov. 17 23 55.47 +62 57.0 4.511 5.118 -0.22
Nov. 27 23 54.50 +61 40.5 4.485 5.058 +0.05
Dec. 7 23 56.21 +60 19.2 4.474 5.000 +0.31
Dec. 17 00 00.45 +58 56.9 4.480 4.941 +0.55
Dec. 27 00 06.99 +57 37.2 4.499 4.884 +0.7]
Jan. 6 00 15.54 +56 22.8 4.529 4.826 +0.96
Jan. 16 00 25.85 +55 15.6 4.569 4.770 +1.12
Jan. 26 00 37.70 +54 16.9 4.616 4.714 +1.26

5 0 4 4.
Feb. 15 01 05.14 +52 45.8 4.720 4.604 +1.49
Feb. 25 01 20.42 +52 12.8 4.773 4.550 +1.58
Mar. 7 01 36.57 +51 47.2 4.823 4.497 +1.66
Mar. 17 01 53.47 +51 27.9 4.869 4.445 +1.73
Mar. 27 02 11.03 +51 13.6 4.910 4.394 +1.79
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Comet 99P/Kowal

Epoch = 2020 July 10.0 1T
T = 2022 Apr 12.62977 1T

Peri. = 174.93111 e = 0.2302984

Node = 28.12198 2000.0 a= 6.1133971 AU

Incl. = 4.33801 n= 0.06520489

q = 4.7054915 AU P = 15.12 years

ml =-1.1+5 log(Delta) + 22.5 log(r)

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

2020/21 h m o m :
Jan. 08 50.54 +23 01.5 4.663 5.548 -0.40 +2.0 19.0
Jan. 12 08 46.15 +23 22.3 4.586 5.532 -0.48 +2.1 18.9
Jan. 22 08 41.12 +23 43.0 4.538 5.515 -0.53 +2.0 18.9
Feb. 1 08 35.79 +24 01.8 4.522 5.499 -0.53 +1.7 18.8
Feb. 11 08 30.58 +24 17.3 4.537 5.483 -0.50 +1.3 18.8
Feb. 21 08 25.86 +24 28.5 4.582 5.467 -0.43 +0.9 18.8
Mar. 2 08 21.98 +24 34.8 4.654 5.452 -0.33 +0.3 18.8
Mar. 12 08 19.19 +24 35.9 4.748 5.436 -0.21 -0.2 18.8
Mar. 22 08 17.65 +24 32.1 4.861 5.420 -0.08 -0.6 18.8
Apr. 1 08 17.43 +24 23.7 4.988 5.404 +0.05 -1.1 18.9
Apr. 11 08 18.55 +24 10.9 5.123 5.389 +0.18 -1.5 18.9
Apr. 21 08 20.92 +23 54.3 5.263 5.373 +0.30 -1.9 18.9
May 1 08 24.48 +23 34.0 5.404 5.358 +0.42 -2.2 19.0
May 11 08 29.09 +23 10.3 5.541 5.342 +0.51 -2.5 19.0
May 21 08 34.63 +22 43.5 5.672 5.327 +0.60 -2.9 19.0
May 31 08 40.98 +22 13.6 5.793 5.312 +0.67 -3.1 19.0
June 10 08 48.01 +21 40.9 5.902 5.297 +0.74 -3.4 19.0
June 20 08 55.62 +21 05.4 5.997 5.282 +0.79 -3.7 19.1
June 30 09 03.69 +20 27.5 6.077 5.267 +0.83 -3.9 19.1
July 10 09 12.12 +19 47.2 6.140 5.252 +0.86 -4.1 19.0
July 20 09 20.83 +19 04.8 6.184 5.237 +0.88 -4.3 19.0
July 30 09 29.74 +18 20.6 6.210 5.223 +0.90 -4.5 19.0
Aug. 9 09 38.75 +17 34.9 6.216 5.208 +0.90 -4.6 19.0
Aug. 19 09 47.80 +16 48.0 6.203 5.194 +0.90 -4.7 19.0
Aug. 29 09 56.82 +16 00.4 6.169 5.180 +0.90 -4.8 18.9
Sept. 8 10 05.73 +1512.6 6.116 5.166 +0.88 -4.8 18.9
Sept.18 10 14.46 +14 25.0 6.044 5.152 +0.86 -4.7 18.8
Sept.28 10 22.94 +13 38.3 5.953 5.138 +0.83 -4.6 18.8
Oct. 8 10 31.08 +12 53.0 5.845 5.124 +0.79 -4.4 18.7
Oct. 18 10 38.80 +12 09.9 5.721 5111 +0.75 -4.2 18.6
Oct. 28 10 46.00 +11 29.8 5.582 5.097 +0.69 -3.8 18.5
Nov. 7 10 52.59 +10 53.3 5.431 5.084 +0.62 -3.4 18.5
Nov. 17 10 58.45 +10 21.4 5.271 5.071 +0.54 -2.9 18.4
Nov. 27 11 03.47 +09 54.8 5.104 5.058 +0.45 -2.3 18.3
Dec. 7 11 07.54 +09 34.4 4.934 5.045 +0.35 -1.7 18.2
Dec. 17 11 10.53 +09 20.7 4.764 5.033 +0.24 -1.0 18.1
Dec. 27 11 12.34 +09 14.5 4.599 5.020 +0.11 -0.2 18.0
Jan. 6 11 12.90 +09 15.8 4.444 5.008 -0.01 +0.6 17.9
Jan. 16 11 12.18 +09 24.7 4.303 4.996 -0.14 +1.3 17.8
Jan. 26 11 10.19 +09 40.5 4.180 4.984 -0.26 +1.9 17.7
Feb. 5 11 07.07 +10 02.0 4.081 4.973 -0.37 +2.4 17.6
Feb. 15 11 03.01 +10 27.5 4.009 4.961 -0.45 +2.7 17.6
Feb. 25 10 58.30 +10 54.7 3.965 4.950 -0.49 +2.7 171.5
Mar. 7 10 53.32 +11 21.3 3.953 4.939 -0.50 +2.5 17.5
Mar. 17 10 48.45 +11 44.9 3.971 4.928 -0.47 +2.1 17.5
Mar. 27 10 44.09 +12 03.5 4.018 4.917 -0.40 +1.5 17.5

- 121 -

rn
o
o 3
02

— — — — —
O—=NIEOC1 OO~ O
—err—

— — — — —
LLoooo

—O
Gl WOOROWO OWOON O0WOOOUTINY NWOY—] OWIWOT ONIWNY NOIOLO OIROo)—O oo CIUIo

—

— — — — —
g1 oO~INoOT bW
PP LON =

—_—
—



Oh TT
2020/21
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb. 2
Mar.
Mar. 1
Mar. 2
Apr.

Apr. 11
Apr. 21
May 1
May 11
May 21

May

June
June
June
July

— CON — O N —

July
Xuly

ug.
Aug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

N N — N — LN

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.
Feb.
Feb.
Mar.
Mar.

N — N —

N — —y
~NNO1C101T OO0~ =NI~J~J-J00 OO0 OOOOWOO OOoOOoOoO—

N —
~

Mar.

Comet
Epoch
T

Peri.

Node

Incl.

C/2019 T4 (ATLAS)

= 2020 July
= 2022 June
351. 21544
199. 97033
53. 61671

[$2)

10.0

4. 2420808 AU

0. 9956511

: 1T
9.48233 TT
2000. 0

.0 +5 log(Delta) + 10.0 log(r)
R. A. (2000) Decl.
h m

OOONOW OCOOW—OW OONNI—=N IPbPR—=01 PSP OI—

N OOONPAEd BH=DNDOPDOIN ©OONO—

~NOHO00 OO

Delta

. 520
473
. 441
. 426
424

434
454
. 481
. 513
. 548

. 583
. 616
. 644
. 667
. 682

. 688
. 684
. 669
. 642
. 604

. 553
. 490
415
. 328
. 229

. 120
. 000
. 872
131
. 595

. 450
. 301
. 153
. 006
. 863

. 126
. 599
. 482
3178
. 290

217
. 161
122
. 101
. 096

. 105

(&) G1C1010101 G1C1010101 [$alerlerYarYay) OO~ ~N I ~N I ~N I ~N I ~N I

o1 oIl 111y SO OO OO OIS NSNS SIS III00 00

r

068
009
951
892
833

174
116
657
999
540

482
424
365
307
249

191
133
076
018
960

903
846
189
132
675

618
562
506
450
394

338
283
228
173
119

065
011
957
904
851

199
141
695
644
594

543
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171

19. 94326 TT
2000. 0

1992284 AU

0004320
1.1 +5 log(Delta) + 10.0 log(r)

16462
R. A. (2000) Decl.

26427
54346

2022 Dec.
88

236
87

Comet C/2017 K2 (PANSTARRS)

Epoch = 2020 July 10.0

T
Peri.
Node
Incl.
q

e

ml =

m1
6
6
6
6
6

Y ————

54
52

Daily motion
49
45
39

974 +0
905 +0
834 +0

r

Delta
4
3
2
1
0

Y—————

—— y———

Oh TT

32
24
15
05
06

164 +0
694 +0
623 +0
952 +0
481

9

907

789 9
668 9
946 9
424 9

9
9
9
9
9

——p———

——p———

Y ———y—

410
338
261
195
123

9
9

Y—————

—— ———

———y——

Y ———y—

050
978
905
832
159

QO™

——p———

——y———

685
612
538
464
389

453 8
416 8
387 8
365 8
347 8

8
8
8
8
8

Y—— ———

——p—y——

01
10
20
29
37

315

240 +0
165 +0
089 +0
014 +0

333 8
321 8
309 8
296 8
219 8

——p———

———y——

44
50
55
58
61

938 +0
862 +0
186 +0
7109 +0
632 +0

51 1
28 1
90 7
43 ]
85 7

Y—— ———

————y—

62
62
61
99
55

595 +0
477 +0
400 +0
322 +0
243 +0

1

16 7
35 7
36 7/
19 7

—————

Y—— ——y—

50
44
36

2]
16

165 +0
086 +0
007 +0
927 +0
848 +0

491
353 7
207 7
055 6
898 6
6.738 6.768 +0.04

——y———

13.5 81.5

+5. 4
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Orbital elements:

Comet 95P/(2060) Chiron

Epoch 1996 Feb. 7.0 TT = JDT 2450120.5

T 1996 Feb. 14.74504 TT

g 8.4539293 (2000. 0)

n 0.01942785 Peri. 339.55383

a 13.7041746 Node 209. 38434

e 0.3831128 Incl. 6. 92994

P 50.73

From 2441 observations 1941 Jan. 23-2020 Jan

Comet 174P/(60558) Echeclus

Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 22.53260 TT

P
-0. 98660438
-0. 12782244
-0. 10135686

g 5.8170650 (2000. 0 P

n 0.02822877 Peri. 162.93183 +0. 91553941
a 10.6825464 Node 173. 33669 -0.37731585
e 0.4554608 Incl. 4.34370 -0. 13935687
P 34.92

From 3821 observations 1979 Sept. 23-2020 Jan

Comet C/2011 KP36 (Spacewatch)

Epoch 2016 May 12.0 TT = JDT 2457520.5

T 2016 May 26.89716 TT

g 4.8833088 (2000. 0) P

n 0.00414024 Peri. 180.59783 +0. 99445339
a 38.4106824 Node 173.40038 -0. 09509854
e 0.8728659 Incl. 18. 98678 -0. 04493027
P 238.06

From 3634 observations 2011 May 21-2020

Comet C/2014 OE4 (PANSTARRS)

Epoch 2016 Nov. 28.0 TT = JDT 2457720.5

T 2016 Dec. 10.74933 TT

a 6.2443154

z +0.0000846 Peri.
+/-0. 0000003 Node
e 0.9994713 Incl.

(2000. 0)
65. 74334
240. 40004
81. 34887

19, mean

Sato

Q
+0. 15200977
-0. 94583866
-0. 28684886

15, mean residual 0”.41.

Sato

0
+0. 40213226
+0. 86619945
+0. 29662799

residual 0. 40.

Sato

Q
+0. 09830691
+0. 99227939
+0. 07561326

Jan. 21, mean residual 0”.41.

P
-0. 08368260
-0. 74841540
+0. 65792979

Sato

Q
+0. 50406403
+0. 53775476
+0. 67582489

From 1766 observations 2014 May 8-2020 Jan. 21, mean residual 0. 46.

Comet C/2014 B1 (Schwartz)

Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5

T 2017 Sept. 10.53254 TT

g 9.5565982

z -0.0003927 Peri.
+/-0. 0000006 Node
e 1.0037530 Incl.

(2000. 0)
345. 84152
161. 39569
28. 37225

P
-0. 85029208
+0. 51719354
+0. 09754091

Sato

Q
-0. 50400396
-0. 85353129
+0. 13215272

From 1020 observations 2014 Jan. 28-2019 Dec. 31, mean residual 0”. 49

Comet C/2016 A1 (PANSTARRS)

Epoch 2017 Nov. 23.0 TT = JDT 2458080. 5

T 2017 Nov. 23.37342 TT Sato

aq 5.3277622 (2000. 0) P Q

z -0.0003724 Peri.  10.32042 -0. 53513186 +0. 51121116
+/-0. 0000003 Node 128.17453 +0. 70123240 -0. 17512623
e 1.0019838 Incl. 121.18573 +0. 47107008 +0. 84142371

From 2083 observations 2016 Jan. 1-2020 Jan. 1, mean residual 0”.52

Comet C/2015 01 (PANSTARRS)
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Feb. 19.02771 TT Sato

a 3.7296427 (2000. 0) P Q

z -0.0000002 Peri.  89.59350 -0. 52094616 -0. 50152685
+/-0. 0000007 Node  299.85576 -0. 59863992 +0. 79148783

e 1.0000008 Incl. 127.21109 +0. 60847789 +0. 34931052
From 3873 observations 2015 June 15-2020 Jan. 23, mean residual 0”.56
Nongravitational parameters Y1 = +5.25 Y2 = -2.2193
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Comet G/2015 XY1 (Lemmon)

Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 Apr. 29.91252 TT

a 7.9279728

z -0.0005216 Peri.
+/-0. 0000009 Node
e 1.0041350 Incl.

(2000. 0) P

196. 35158 +0. 04278195
281. 61654 +0. 96478258
148. 84784 +0. 25954630

Sato

Q
+0. 86105051
+0. 09615230
-0. 49934632

From 670 observations 2015 Dec. 4-2020 Jan. 20, mean residual 0”.57

Comet C/2016 R2 (PANSTARRS)

Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 May 9.58372 TT

a 2.6023716

z +0.0013998 Peri.
+/-0. 0000002 Node
e 0.9963571 Incl.

(2000. 0) P
33.19217 -0. 14726343
80. 56877 +0. 61562591

58. 22384 +0. 77415646

Sato

Q
-0. 52443157
-0. 71221376
+0. 46660807

From 4163 observations 2016 Aug. 30-2020 Jan. 5, mean residual 0”.50.

Comet 159P/LONEOS

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 May 22.80010 TT Sato

q 3.6252072 (2000. 0) P Q

n 0.06943706 Peri. 4.76224 +0. 50884837 -0. 79664198
a b5.8623960 Node 55. 02424 +0. 77608908 +0. 26053593
e 0.3816168 Incl. 23.46270 +0. 37250379 +0. 54541964
P 14.19

From 730 observations 1989 Dec. 17-2020 Jan. 4, mean residual 0”.53

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

T 2018 July 18.21067 TT Sato

a 2.6690706 (2000. 0) P Q

z +0.0004672 Peri. 162.80587 -0. 53335026 +0. 08479661
+/-0. 0000002 Node  298.97627 +0. 61778886 +0. 71869313
e 0.9987531 Incl. 105. 83229 +0. 57781867 -0. 69013747

From 3044 observations 2016 June 27-2020 Jan. 24, mean residual 07.43
Epoch 2018 Aug. 30.0 TT = JDT 2458360.5

T 2018 Aug. 10.17291 TT Sato

a 2.2104969 (2000. 0) P Q

z +0.0004079 Peri. 209. 82581 +0. 02468664 -0. 03424846
+/-0. 0000001 Node 92. 20360 -0. 59786095 +0. 80048760
e 0.9990983 Incl.  90.99967 -0. 80121960 -0. 59836998

From 3204 observations 2016 June 22-2020 Jan. 26, mean residual 0”.52

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

T 2018 Dec. 2.57877 TT Sato
a 1.7116812 (2000. 0) P Q
z +0.0041103 Peri.  56.22971 +0. 03220283 +0. 56732591

+/-0. 0000007 Node 243.01854 -0. 89265197 +0. 38666438
e 0.9929644 Incl. 67.42370 +0. 44959475 +0. 72707082
From 704 observations 2018 June 4-2020 Jan. 20, mean residual 0. 70.

Comet C/2018 A3 (ATLAS)
Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2019 Jan. 12.86339 TT Sato

a 3.2767174 (2000. 0) P Q

z +0.0020060 Peri.  86.42655 -0. 24776720 +0. 95551873
+/-0. 0000004 Node 194.27957 +0. 40380108 +0. 25195805
e 0.9934268 Incl. 139.56199 +0. 88065663 +0. 15330069

From 1459 observations 2018 Jan. 10-2020 Jan. 21, mean residual 0”.51.
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Comet C/2017 B3 (LINEAR)
Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Feb. 2.50591 TT

a 3.9211437

z -0.0005327 Peri.
+/-0. 0000005 Node
e 1.0020889 Incl.

(2000. 0)

284. 74998
2.17724
54. 17875

P
+0. 27591949
-0. 19811235
-0. 94054236

Sato

Q
+0. 96068700
+0. 08820221
+0. 26325058

From 750 observations 2016 Apr. 1-2020 Jan. 7, mean residual 07, 44.

Comcet C/2010 U3 (Boattini)

Epoch 2019 Mar. 18.0 TT = JDT 2458560. 5

T 2019 Feb. 26.62063 TT

a 8.4455365

z +0.0001950 Peri.
+/-0. 0000003 Node
e 0.9983529 Incl.

From 2036 observations 2005 Nov. 5-2020

(2000. 0)
88. 08625
43.06726
55. 51175

Comet 29P/Schwassmann—-Wachmann

Epoch 2019 Mar. 18.0 TT = JDT 2458560. 5

T 2019 Mar. 7.75639 TT

aq 5.7668177 (2000. 0)

n 0.06662630 Peri.  47.77446
a 6.0261361 Node 312.39456
e 0.0430323 Incl. 9. 36831
P 14.79

F

P
-0. 36204624
+0. 07255996
+0. 92933179

Sato

Q
-0. 74305759
-0. 62443371
-0. 24072385

Jan. 22, mean residual 0”.63

P
+0. 99270158
-0. 05135106
+0. 10911755

Sato

Q
-0. 00956971
+0. 86841774
+0. 49574091

rom 29950 observations 1902 Mar. 5-2020 Jan. 23, mean residual 0”.64

Comet 78P/Gehrels

Epoch 2019 Mar. 18.0 TT = JDT 2458560. 5

T 2019 Apr. 2.70068 TT

a 2.0138460

n 0.13625351 Peri.
a 3.7402812 Node
e 0.4615790 Incl.
P 7.23

F

Comet 261P/Larson

Epoch 2019 June 6.0 TT = JDT 2458640.5

T 2019 June 18.66014 TT

a 2.0133910

n 0.15131140 Peri.
a 3.4878272 Node
e 0.4227371 Incl.
P 6.51

F

Comet C/2019 K5 (Young)

Epoch 2019 May 17.0 TT = JDT 2458620.5

T 2019 June 22.74436 TT

g 2.0350422

z +0.0066448 Peri.
+/-0. 0000021 Node
e 0.9864776 Incl.

From 548 observations 2018 June 17-2020

Comet C/2018 A6 (Gibbs)

Epoch 2019 July 16.0 TT = JDT 2458680. 5

T 2019 July 14.26757 TT

(2000. 0)

192. 68425

210. 54794
6. 24885

(2000. 0)
67.10745

291. 16439
6. 07597

(2000. 0)
174.91321
177.18870
15. 31565

g 3.0177651 (2000. 0)

n 0.01637788 Peri. 264.52768
a 15.3566875 Node  340. 38605
e 0.8034885 Incl.  76.95487
P 60.18

F

P
+0. 72924700
+0. 63691154
+0. 25008498

P
+0. 99471911
-0. 06817050
+0. 07672466

P
+0. 99066848
-0. 13250282
-0. 03192109

Sato

Q
-0. 68201044
+0. 70612279
+0. 19040053

rom 4900 observations 2011 May 7-2020 Jan. 19, mean residual 0”.56
Nongravitational parameters Al = -0.50, A2 = -1.6359

Sato

0
+0. 02811958
+0. 89996242
+0. 43505969

rom 823 observations 2005 July 3-2020 Jan. 20, mean residual 0”.69
Nongravitational parameters Al = +0.74, A2 = +0.1500.

Sato

0
+0. 13567653
+0. 98101584
+0. 13856336

Jan. 18, mean residual 0”.46

P
-0. 16525540
+0. 22092879
-0. 96118735

Sato

Q
+0. 93045684
-0. 28822609
-0. 22622068

rom 424 observations 2017 Apr. 3-2019 Dec. 26, mean residual 0. 47.
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Comet C/2019 K8 (ATLAS)
Epoch 2019 July 16.0 TT = JDT 2458680. 5
T 2019 July 21.21596 TT

aq 3.1950527 (2000. 0) P

z +0.0006996 Peri.  85.35204 -0. 02318472
+/-0. 0000046 Node  291.04648 -0. 48368824
e 0.9977648 Incl.  93.22218 +0. 87493323

Sato

Q
-0. 36219499
+0. 81977737
+0. 44359874

From 473 observations 2019 May 27-2020 Jan. 1, mean residual 0. 50.

Comet C/2020 A3 (ATLAS)
Epoch 2019 July 16.0 TT = JDT 2458680. 5
T 2019 July 28.60032 TT

a 58377177 (2000. 0) P

z -0.0039592 Peri. 271.08302 -0. 73100591
+/-0. 0013462 Node  120.39139 -0. 15533068
e 1.0231127 Incl. 146.77433 -0. 66445672

Sato

Q
-0. 49217517
+0. 79448846
+0. 35574104

From 36 observations 2020 Jan. 3-20, mean residual 0”.51.

Comet C/2018 D04 (Lemmon)
Epoch 2019 Aug. 25.0 TT = JDT 2458720.5
T 2019 Aug. 18.40499 TT

a 2.4059610 (2000. 0) P

n 0.00749554 Peri. 175.97270 +0. 25993978
a 25.8583407 Node 251.13285 +0. 87634461
e 0.9069561 Incl. 160. 47472 +0. 40552613
P 131.49

Sato

Q
+0. 91236372
-0. 08534646
-0. 40038534

From 710 observations 2016 Apr. 5-2020 Jan. 20, mean residual 07.41.

Comet C/2018 W2 (Africano)
Epoch 2019 Aug. 25.0 TT = JDT 2458720.5
T 2019 Sept. 5.72952 TT

a 1.4546666 (2000. 0) P

z -0.0005220 Peri. 157.97320 +0. 92110253
+/-0. 0000004 Node 181.84962 +0. 04815174
e 1.0007594 Incl. 116.61562 +0. 38633086

Sato

0
+0. 38824921
-0. 04006003
-0. 92068330

From 1908 observations 2018 Nov. 27-2019 Dec. 31, mean residual 0”.56

Comet 260P/McNaught
Epoch 2019 Aug. 25.0 TT = JDT 2458720.5
T 2019 Sept. 9.95667 TT

g 1.4167202 (2000. 0 P

n 0.14302600 Peri. 18. 38904 +0. 98887944

a 3.6212573 Node  349.35549 +0. 08128805

e 0.6087767 Incl. 15. 05225 +0. 12453797

P 6.89

From 6111 observations 2005 May 20-2020 Jan. 20, mean residual 0. 45.

Nongravitational parameters Al = +0.00, A2 = -0.0034.

Comet 384P/Kowalski
Epoch 2019 Oct. 4.0 TT = JDT 2458760.5
T 2019 Oct. 11.41129 TT

g 1.1163624 (2000. 0 P

n 0.19934711 Peri.  37.64368 +0. 84867449

a 2.9022139 Node 354.23489 +0. 44925483

e 0.6153411 Incl. 7.28130 +0. 27914462

P 4.94

From 355 observations 2019 July 27-2020 Jan. 19, mean residual 0. 46.

Comet 76P/West-Kohoutek-Ikemura
Epoch 2019 Nov. 13.0 TT = JDT 2458800.5

Sato

Q
-0. 14077036
+0. 78172801
+0. 60752368

Sato

Q
-0. 52876227
+0. 73334916
+0. 42732830

T 2019 Oct. 26.14069 TT Sato

g 1.6047980 (2000. 0) P Q

n 0.15214090 Peri. 0.01967 +0. 10206425 -0. 85751700
a 3.4751381 Node 84. 12499 +0. 91262156 -0. 12099016
e 0.5382060 Incl. 30. 45703 +0. 39585955 +0. 50002598
P 6.48

From 708 observations 1993 July 20-2020 Jan. 19, mean residual 0”.78

Nongravitational parameters A1 = +0.02, A2 = -0.0218
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Comet 68P/Klemola

Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Nov. 9.03747 TT

Sato

g 1.7938514 (2000. 0) P Q

n 0.08952500 Peri. 153.05770 +0. 85006977 +0. 52641096
a 4.9488750 Node 175.08244 -0. 51125531 +0. 83231658
e 0.6375234 Incl. 11.11085 -0. 12648871 +0. 17361052
P 11.01

From 1734 observations 1987 Feb. 16-2020 Jan. 2, mean residual 0”.57

Nongravitational parameters Al = +0.11, A2 = -0.0019

Comet C/2018 N2 (ASASSN)
Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Nov. 10.96137 TT Sato

g 3.1246383 (2000. 0) P Q

z -0.0000504 Peri.  24.39595 +0. 78558458 -0. 45744770
+/-0. 0000003 Node 25. 25926 +0. 27011618 -0. 35227819
e 1.0001573 Incl.  77.53195 +0. 55668134 +0. 81648128

From 2942 observations 2018 July 10-2020 Jan. 25, mean residual 0”.38

Comet 155P/Shoemaker

Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Nov. 15.01933 TT

g 1.8018456 (2000. 0)

n 0.05825845 Peri. 14.66671
a 6.5901721 Node 97.19771
e 0.7265860 Incl. 6. 39593
P 16.92

F

Comet 160P/LINEAR

Epoch 2019 Nov. 13.0 TT = JDT 2458800.5

T 2019 Dec. 2.27547 TT

g 1.7873486 (2000. 0)

n 0.13455956 Peri. 12. 64480

a 3.7716062 Node 333. 36888

e 0.5261041 Incl. 15. 61580

P 7.32

From 826 observations 1996 Sept. 8-2020

Comet C/2018 F4 (PANSTARRS)

Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2019 Dec. 4.09269 TT

aq 3.4398665

z -0.0004369 Peri.
+/-0. 0000019 Node
e 1.0015028 Incl.

From 271 observations 2018 Mar.

Comet 21/Borisov

Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2019 Dec. 8.55563 TT

g 2.0065349

z -1.1744601 Peri.
+/-0. 0000219 Node
e 3.3565952 Incl.

(2000. 0)
263. 21176
26. 50749
78. 09841

(2000. 0)
209. 12572
308. 14794
44. 05285

17-2020

P
-0. 37084812
+0. 84044705
+0. 39512078

P
+0. 96673157
-0. 25181293
-0. 04494808

Sato

Q
-0. 92209376
-0. 38385660
-0. 04896120

rom 1219 observations 2002 Sept. 4-2020 Jan. 26, mean residual 0”. 66.

Sato

Q
+0. 22554606
+0. 75626443
+0.61416048

Jan. 26, mean residual 0”.64.

P
-0. 01437560
+0. 16996065
-0. 98534599

Sato

Q
+0. 89948237
+0. 43260791
+0. 06149690

Jan. 24, mean residual 0”. 64,

P
-0. 81468651
+0. 56666557
-0.12319103

Sato

Q
-0. 19308205
-0. 46537721
-0. 86379591

From 2346 observations 2019 Aug. 30-2020 Jan. 6, mean residual 0”.67

Comet P/2019 Y3 (Catalina)

Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2019 Dec. 13.45888 TT

g 0.9119670

n 0.19001892 Peri.

a 2.9964347 Node

e 0.6956493 Incl.

P 5.19

From 79 observations 2019 Dec.

(2000. 0)
2. 26556
139. 37900
24. 63445

P
-0. 78183384
+0. 56528374
+0. 26304019
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Sato

0
-0.56132933
-0. 82180973
+0. 09766347

17-2020 Jan. 8, mean residual 0”.62



Comet 289P/Blanpain
Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2019 Dec. 20.98682 TT Sato

g 0.9588844 (2000. 0) P Q

n 0.18531731 Peri. 9.84614 +0. 19560807 -0. 97598463
a 3.0469037 Node 68. 92295 +0. 89262497 +0. 13670356
e 0.6852922 Incl. 5. 89733 +0. 40615041 +0. 16960581
P 5.32

From 162 observations 2004 Jan. 19-2020 Jan. 21, mean residual 0. 85.

Nongravitational parameters A1 = +0.01, A2 = -0.0072

Comet C/2020 A2 (Iwamoto)
Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2020 Jan. 8.33630 TT Sato

a 0.9782108 (2000. 0) P Q

z +0.0000976 Peri.  68.21942 -0. 35092991 -0. 44374207
+/-0. 0004546 Node  286.37068 -0. 76685794 +0. 64153925
e 0.9999045 Incl. 120.74757 +0. 53737984 +0. 62571589

From 92 observations 2020 Jan. 9-29, mean residual 0”.59

Comet 101P/Chernykh
Epoch 2020 Feb. 1.0 TT = JDT 2458880.5

T 2020 Jan. 12.53039 TT Sato
q 2.3448254 (2000. 0) P Q
0.07061596 Peri. 277.69801 +0. 82624105 -0. 55774915

n

a b5.7969668 Node 116.23451 +0. 54531038 +0. 75674899
e 0.5955082 Incl. 5. 05296 +0. 14128809 +0. 34094994
P 13.96

From 893 observations 1992 Oct. 25-2020 Jan. 26, mean residual 0”. 67

Nongravitational parameters Al = +2.78, A2 = -0.4704.

Comet 114P/Wiseman-Skiff

Epoch 2020 Feb

T 2020 Jan. 14.08444 TT Sato

g 1.5794033 (2000. 0) P Q

n 0.14751053 Peri. 172.81336 +0. 10042598 -0. 94426958

a 3.5474861 Node 271.05962 +0. 89653188 +0. 22251096

e 0.5547824 Incl. 18.27230 +0. 43144550 -0. 24257749

P 6.68

From 1313 observations 1986 Dec. 28-2020 Jan. 29, mean residual 0”.59

Nongravitational parameters Al = +0.33, A2 = +0.0019

Comet P/2019 Y2 (Fuls)

Epoch 2020 Feb

1.0 TT = JDT 2458880.5

1.0 TT = JDT 2458880.5

T 2020 Jan. 31.85125 TT Sato

a 2.1247831 (2000. 0) P Q

n 0.15353838 Peri. 92. 34874 -0. 98933479 -0. 11881322
a 3.4540192 Node 80. 83616 +0. 07441846 -0. 90958617
e 0.3848375 Incl. 4.89623 +0. 12521411 -0. 39816632
P 6.42

From 163 observations 2019 Dec. 21-2020 Jan. 22, mean residual 0”.62

Comet 112P/Urata—-Niijima
Epoch 2020 Feb. 1.0 TT = JDT 2458880.5

T 2020 Feb. 7.96397 TT Sato

q 1.4466213 (2000. 0) P Q

n 0.14885323 Peri. 21.49955 +0. 61391624 -0. 75917598
a 3.5261210 Node 31. 84988 +0. 65126719 +0. 33234152
e 0.5897414 Incl. 24.19084 +0. 44604697 +0. 55964359
P 6.62

From 386 observations 1986 Oct. 4-2020 Jan. 21, mean residual 0”.66

Nongravitational parameters Al = +0.04, A2 = +0.0067
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Comet C/2019 K1 (ATLAS)

Epoch 2020 Feb

T 2020 Feb. 12.95944 TT

a 2.0126240

z +0.0000918 Peri.
+/-0. 0000044 Node
e 0.9998153 Incl.

1.0 TT = JDT 2458880.5

(2000. 0)
265. 70490
13. 37496
87. 14960

P
+0. 02608826
+0. 31731122
-0. 94796255

Sato

Q
+0. 28887235
+0. 90543656
+0. 31102638

From 187 observations 2019 May 16-Dec. 26, mean residual 0”.63

Comet 203P/Korlevic

Epoch 2020 Mar. 12.0 TT = JDT 2458920.5

T 2020 Mar. 5.04469 TT

aq 3.1997782 (2000. 0)

n 0.09762994 Peri. 154.87765
a 4.6710448 Node  290.34911
e 0.3149759 Incl. 2.97328
P 10.10

F

P
+0. 08267674
+0. 90535802
+0. 41652300

Sato

Q
-0. 99538906
+0. 09541591
-0. 00981947

rom 885 observations 1999 Nov. 3-2020 Jan. 19, mean residual 0”.75

Nongravitational parameters A1 = +10.38, A2 = +2.6904.

Comet 228P/LINEAR

Epoch 2020 Mar. 12.0 TT = JDT 2458920.5

T 2020 Mar. 10.69754 TT Sato

g 3.4358528 (2000. 0) P Q

n 0.11555958 Peri. 115.30195 -0. 82743654 -0. 55707168
a 4.1744451 Node 30. 98884 +0. 45293087 -0. 73662869
e 0.1769318 Incl. 7. 90956 +0. 33196747 -0. 38347010
P 8.53

From 285 observations 2001 Dec. 9-2020 Jan. 19, mean residual 0”.75

Nongravitational parameters Y1 = +0.07, Y2 = -0.0134.

Comet C/2019 Y1 (ATLAS)
Epoch 2020 Mar. 12.0 TT = JDT 2458920.5

T 2020 Mar. 15.57126 TT Sato

q 0.8371542 (2000. 0) P Q

z +0.0051604 Peri.  57.55146 +0. 33205282 -0. 80053513
+/-0. 0004342 Node 31. 38240 +0. 12428374 -0. 48714991
e 0.9956800 Incl.  73.33817 +0. 93503715 +0. 34903936

From 133 observations 2019 Dec. 16-2020 Jan. 29, mean residual 0. 60.

Comet 390P/Gibbs
Epoch 2020 Mar. 12.0 TT = JDT 2458920.5

T 2020 Mar. 22.22594 TT Sato

g 1.6997756 (2000. 0) P Q

n 0.07061016 Peri. 232.33666 +0. 88995809 -0. 43134373
a b5.7972844 Node 152.28117 +0. 44897698 +0. 88563977
e 0.7067980 Incl. 18. 55920 -0. 07996419 +0. 17200225
P 13.96

From 191 observations 2006 Nov. 16-2020 Jan. 11, mean residual 0”.67

Comet C/2017 K5 (PANSTARRS)
Epoch 2020 Mar. 12.0 TT = JDT 2458920.5

T 2020 Mar. 24.15596 TT Sato

aq 71.6787016 (2000. 0) P Q

z -0.0008332 Peri. 171.83511 +0. 19343721 +0. 16058692
+/-0. 0000035 Node 102.37349 -0. 94682399 +0. 28908198
e 1.0063979 Incl.  82.26372 -0. 25711160 -0. 94373908

From 70 observations 2017 May 27-2019 Oct. 26, mean residual 07.48.
Comet 392P/LINEAR

Epoch 2020 Mar.

12.0 TT = JDT 2458920.5

T 2020 Mar. 31.84857 TT

a 1.9502379 (2000. 0)

n 0.06461661 Peri.  71.99648
a 6.1504459 Node 24. 88825
e 0.6829111 Incl. 4.92937
P 15.25

F

P
-0. 11839196
+0. 87543234
+0. 46861664

Sato

0
-0. 99230822
-0. 12149632
-0. 02372837

rom 208 observations 1989 Nov. 22-2020 Jan. 22, mean residual 07.53
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Comet 210P/Christensen
Epoch 2020 Apr. 21.0 TT = JDT 2458960.5
T 2020 Apr. 7.90107 TT

g 0.5279931 (2000. 0)

n 0.17495974 Peri. 345.90987

a 3.1659979 Node 93. 83578

e 0.8332301 Incl. 10. 26183

P 5.63

From 261 observations 2008 Dec. 30-2014

Comet P/2005 T2 (Christensen)
Epoch 2020 Apr. 21.0 TT = JDT 2458960.5
T 2020 Apr. 8.53554 TT

a 2.2442578 (2000. 0)

n 0.13060767 Peri.  58.79992
a 3.8473077 Node  260. 15921
e 0.4166680 Incl. 8. 29293
P 7.5

From 69 observations 2005 Oct. 7-Nov. 25, mean residual

From CHB 2019

Comet 313P/Gibbs
Epoch 2020 Apr. 21.0 TT = JDT 2458960.5

T 2020 Apr. 15.16834 TT

q 2.4188911 (2000. 0) P

n 0.17537440 Peri. 254.60693 +0. 98297054
a 3.1610055 Node 105.97195 +0. 07787797
e 0.2347716 Incl.  10.98330 -0. 16644499
P 5.62

From 109 observations 2003 Sept. 22-2019 Sept.
Comet 266P/Christensen

Epoch 2020 Apr. 21.0 TT = JDT 2458960.5

T 2020 Apr. 19.51649 TT

q 2.3352265 (2000. 0) P

n 0.14825855 Peri. 97.84754 -0. 22230022
a 3.5355437 Node 5.00571 +0. 86932987
e 0.3395000 Incl. 3. 42554 +0. 44141613
P 6.65

From 360 observations 2007 Apr. 6-2020 Jan. 29, mean residual 0”.77

Nongravitational parameters Al = +1.46, A2 = +0.5843

Comet 124P/Mrkos
Epoch 2020 Apr. 21.0 TT = JDT 2458960.5
T 2020 Apr. 26.89047 TT

P
+0. 17413275
+0. 91983965
+0. 35152923

Sato

Q
-0.96854715
+0. 09555009
+0. 22975335

Aug. 19, mean residual 0. 64.

P
+0. 74542894
-0. 65008849
-0. 14737926

g 1.6475256 (2000. 0) P

n 0.16307521 Peri. 183.85564 -0. 99734470
a 3.3180079 Node 0.37084 -0. 04453864
e 0.5034594 Incl. 31.51285 -0.05761815
P 6.04

From 2032 observations 1991 Mar. 18-2020 Jan

Comet C/2017 T2 (PANSTARRS)
Epoch 2020 Apr. 21.0 TT = JDT 2458960. 5
T 2020 May 4.95283 TT

g 1.6150916 (2000. 0)

z +0.0002356 Peri.  92.99499
+/-0. 0000003 Node 64. 37795
e 0.9996195 Incl.  57.23056

From 3068 observations 2017 Sept.

P
-0. 50996304
-0. 16278833
+0. 84465239

15-2020 Jan. 29, mean

-131-

19, mean

Sato

Q
+0. 65126025
+0. 66313147
+0. 36894002

0”. 62.

Sato

0
-0. 01477754
+0. 93632425
+0. 35082549

residual 0”

Sato

Q
-0. 97496432
-0. 20063000
-0. 09587582

Sato

Q
+0. 07274680
-0. 57254508
-0. 81663948

Sato

Q
-0. 40634303
-0. 81987691
-0. 40334500

residual 0”

66.

15, mean residual 0. 48
Nongravitational parameters A1 = -0.01, A2 = -0.0016

44,



Comet A/2019 C1
Epoch 2020 Apr. 21.0 TT = JDT 2458960.5

T 2020 May 5.73797 TT

g 6.5812668
z +0.0012008
+/-0. 0000040
e 0.9920970

Peri.
Node
Incl.

(2000. 0)
319.19124
212. 39685
36. 01655

P
-0. 92230943
+0. 19030217
-0. 33634864

Sato

Q
-0. 22380672
-0. 97256676
+0. 06343861

From 165 observations 2019 Jan. 14-2020 Jan. 22, mean residual 0”.42.

Comet 87P/Bus
Epoch 2020 Apr. 21.0 TT = JDT 2458960.5

T 2020 May 9.26209 TT Sato

q 2.0998362 (2000. 0) P Q

n 0.15462967 Peri. 24.93104 -0. 89266330 +0. 45072171
a 3.4377490 Node 181.86091 -0. 42077182 -0. 83451069
e 0.3891828 Incl. 2. 60252 -0. 16156519 -0. 31692562
P 6.37

From 220 observations 1999 Nov. 13-2020 Jan. 5, mean residual 0”.77

Nongravitational parameters Al = +1.83, A2 = -0.2141.

Comet G/2019 K6
Epoch 2020 May 31.0 TT = JDT 2459000. 5

T 2020 May 20.17018 TT Sato

g 3.9286356 (2000. 0) P Q

z +0.0006506 Peri. 187.61556 -0. 78645765 -0. 35805400
+/-0. 0000137 Node  42.93984 -0. 52056810 +0. 82278316
e 0.9974439 Incl. 132.37342 -0. 33240521 -0. 44139007

From 170 observations 2019 May 7-Aug. 25, mean residual 0”. 30.

Comet 58P/Jackson-Neujmin
Epoch 2020 May 31.0 TT = JDT 2459000.5

T 2020 May 25.04649 TT Sato

g 1.3775505 (2000. 0 P Q

n 0.11952431 Peri. 200.46353 +0. 99671408 -0. 00046531

a 4.0816136 Node 159.06382 +0.01615686 +0. 98103052

e 0.6624985 Incl. 13.10167 -0. 07937256 +0. 19385278

P 8.25

From 317 observations 1970 Sept. 30-1996 Feb. 17, mean residual 0. 72

Nongravitational parameters Al = +0.34, A2 = -0.0317

Comet C/2019 Y4 (ATLAS)
Epoch 2020 May 31.0 TT = JDT 2459000. 5

T 2020 May 30.76029 TT Sato
a 0.2513561 (2000. 0) P Q
z +0.0020760 Peri. 1717.49873 +0. 48119199 +0. 62690558

+/-0. 0003813 Node 120. 53686 -0. 81612387 +0. 57552526
e 0.9994782 Incl.  45.34932 -0. 31999390 -0. 52512862
From 181 observations 2019 Dec. 28-2020 Jan. 19, mean residual 0”.51.

Comet 36P/Whipple
Epoch 2020 May 31.0 TT = JDT 2459000.5

T 2020 May 31.62925 TT Sato

g 3.0216239 (2000. 0) P Q

n 0.11742011 Peri. 200.76970 +0. 92316155 -0. 38437113
a 4.1302314 Node 181.86340 +0. 37255926 +0. 89820365
e 0.2684129 Incl. 9. 95268 +0. 09472246 +0. 21328160
P 8.39

From 560 observations 1948 July 18-2020 Jan. 13, mean residual 0”.67

Nongravitational parameters Al = +0.89, A2 = -0.0484.
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Comet 84P/Giclas

Epoch 2020 July 10.0 TT = JDT 2459040.5

T 2020 June 3.81352 TT

g 1.7188443 (2000. 0)

n 0.14750293 Peri. 281.56274
a 3.5476080 Node 108.17455
e 0.5154920 Incl. 7. 55231
P 6.68

From 1178 observations 1978 Sept.

Comet C/2019 K7 (Smith)

Epoch 2020 May 31.0 TT = JDT 2459000. 5

T 2020 June 16.89649 TT

a 4.4749892

z -0.0003292 Peri.
+/-0. 0000061 Node
e 1.0014730 Incl.

From 253 observations 2019 May 30-Dec. 6, mean residual

Comet A/2019 U6

Epoch 2020 May 31.0 TT = JDT 2459000. 5

T 2020 June 18.82287 TT
a 0.9142509

z +0.0023113 Peri.
+/-0. 0000031 Node
e 0.9978869 Incl.

(2000. 0)
21. 29121
307. 92393
103. 53230

(2000. 0)
329. 66054
235. 70589
61. 00157

P
+0. 86023418
+0. 50388032
+0. 07811386

11-2014 Mar. 23, mean
Nongravitational parameters A1 = +0.04 A2 = -0.0054.

P
+0. 46156789
-0. 88099716
+0. 10391868

P
-0. 68858247
-0. 35185158
-0. 63407779

Sato

Q
-0.49437189
+0. 78667627
+0. 36977949

residual 0”

Sato

Q
-0. 44584335
-0. 12910467
+0. 88575148
0”. 47.

Sato

Q
+0. 06105161
-0. 89942358
+0. 43279317

From 70 observations 2018 Nov. 6-2020 Jan. 24, mean residual 0. 36

Comet P/2012 SB6 (Lemmon)
Epoch 2020 May 31.0 TT = JDT 2459000. 5

T 2020 June 19.41307 TT

a 2.2768248

n 0.13174176 Peri.
a 3.8251964 Node
e 0.4047822 Incl.
P 7.48

(2000. 0)
14.39214
8. 20981
10. 92868

P
+0. 92384083
+0. 32977495
+0. 19433633

Sato

Q
-0. 38181827
+0. 75801799
+0. 52879441

64.

From 184 observations 2012 Sept. 14-2013 Feb. 6, mean residual 0”.59

From CHB 2019
Comet 2P/Encke

Epoch 2020 July 10.0 TT = JDT 2459040.5

T 2020 June 25.84555 TT

g 0.3367213

n 0.29891916 Peri.
a 2.2153051 Node
e 0.8480023 Incl.
P 3.30

F

Comet 249P/LINEAR

Epoch 2020 July 10.0 TT = JDT 2459040.5

T 2020 June 29.49733 TT

(2000. 0)
186. 56272

334. 55168
11. 76461

a 0.4967521 (2000. 0)

n 0.21470510 Peri.  65.60545
a 2.7621111 Node  239. 17646
e 0.8201549 Incl. 8. 39688
P 4.59

F

rom 396 observations 2006 Oct. 19-2016 Mar. 5, mean residual 0”.51.

P
-0. 94513512
+0. 30822859
+0. 10823467

P
+0. 56207058
-0. 80186661
-0. 20269833
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Sato

Q
-0. 31471231
-0. 77023009
-0. 55470872

Sato

0
+0. 81752730
+0. 50147198
+0. 28315185

rom 1238 observations 2016 July 8-2019 Dec. 28, mean residual 0”.67
Nongravitational parameters Al = -0.11, A2 = +0.0212



Comet 377P/Scotti
Epoch 2020 July 10.0 TT = JDT 2459040.5

T 2020 July 11.28555 TT Sato

g 5.0167225 (2000. 0) P Q

n 0.05666081 Peri. 354.96871 -0. 75360751 +0. 64755363
a 6.7134774 Node 226.05929 -0.59748110 -0. 74642894
e 0.2527386 Incl. 9.02208 -0. 27402929 -0. 15335621
P 17.39

From 84 observations 2002 Apr. 5-2019 Apr. 4, mean residual 07.42

Comet C/2019 V1 (Borisov)
Epoch 2020 July 10.0 TT = JDT 2459040.5

T 2020 July 16.57253 TT Sato

a 3.0971186 (2000. 0) P Q

z +0.0004251 Peri.  51.20176 -0. 29082349 -0. 38561630
+/-0. 0000523 Node 83. 20550 +0. 33735943 -0. 89773445
e 0.9986833 Incl.  61.86265 +0. 89532693 +0. 21300923

From 102 observations 2019 Nov. 1-2020 Jan. 29, mean residual 0”.74.

Comet 178P/Hug-Bel |
Epoch 2020 July 10.0 TT = JDT 2459040.5

T 2020 July 16.60745 TT Sato

g 1.8812691 (2000. 0) P Q

n 0.14248736 Peri. 297.78436 +0. 74250131 -0. 64306458

a 3.6303778 Node 102.87420 +0. 66209756 +0. 66212165

e 0.4817980 Incl. 11. 08964 +0. 10158065 +0. 38478939

P 6.92

From 632 observations 1999 Oct. 10-2019 Sept. 29, mean residual 0”.65

Nongravitational parameters Al = +0.19, A2 = -0.0507

Comet A/2019 Q1
Epoch 2020 July 10.0 TT = JDT 2459040.5

T 2020 July 19.78664 TT Sato

a 4.9968004 (2000. 0) P Q

z -0.0000949 Peri.  55.93138 +0. 92263456 -0. 26843035
+/-0. 0000467 Node  42.33623 -0. 30146093 -0. 94979606
e 1.0004740 Incl. 155.72016 +0. 24055514 -0. 16072523

From 118 observations 2019 Aug. 28-Dec. 28, mean residual 07.49.

Comet 115P/Maury
Epoch 2020 July 10.0 TT = JDT 2459040.5

T 2020 July 29.75480 TT

g 2.0569128 (2000. 0) P Q

n 0.11143530 Peri. 121.01522 +0. 45575834 +0. 88999271

a 4.2768189 Node 176.01932 -0. 86998612 +0. 44873837

e 0.5190554 Incl. 11.67418 -0. 18817141 +0. 08091263

P 8.84

From 694 observations 1985 Sept. 7-2011 Dec. 16, mean residual 0”. 69

Nongravitational parameters Al = +0.65, A2 = -0.0285.

Comet 304P/Ory

Epoch 2020 Aug. 19.0 TT = JDT 2459080. 5

Sato

T 2020 Aug. 12.47703 TT Sato

g 1.2586865 (2000. 0) P Q

n 0.17630166 Peri. 335.22632 +0. 82706963 -0. 56074786
a 3.1499122 Node 58. 93692 +0. 52300028 +0. 74229189
e 0.6004058 Incl. 2. 60666 +0. 20597705 +0. 36683047
P 5.59

From 1223 observations 2002 Oct. 4-2015 Jan. 28, mean residual 0”.53

Nongravitational parameters Al = +0.13, A2 = +0.0780.
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Comet P/2013 W1 (PANSTARRS)
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5

T 2020 Sept. 10.36777 1T Sato

q 1.4213848 (2000. 0) P Q

n 0.15108878 Peri. 1. 29470 -0. 48692718 -0. 87043855
a 3.4912524 Node 117. 84851 +0. 80063036 -0. 47792379
e 0.5928725 Incl. 4. 69543 +0. 34913170 -0. 11800674
P 6.52

From 102 observations 2013 Nov. 9-2014 Mar. 3, mean residual 0. 63

Comet 257P/Catalina
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5

T 2020 Sept. 10.74240 TT Sato

a 2.1424398 (2000. 0) P Q

n 0.13500700 Peri. 117.64906 +0. 79759544 +0. 58134328
a 3.7632683 Node 207.73794 -0. 59861281 +0. 79567168
e 0.4306970 Incl. 20. 22174 +0. 07419033 +0. 17013689
P 7.30

From 1155 observations 2005 Apr. 17-2019 May 11, mean residual 0”.59

Nongravitational parameters Al = +0.40, A2 = —0.5255

Comet 278P/McNaught
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5

T 2020 Sept. 12.06545 TT Sato

a 2.0869998 (2000. 0) P Q

n 0.13883594 Peri. 238.08879 -0. 28494927 +0. 95804100
a 3.6937552 Node 15. 44726 -0. 83545299 -0. 23237024
e 0.4349924 Incl. 6. 68494 -0. 46991725 -0. 16781394
P 7.10

F

rom 167 observations 2006 May 22-2020 Jan. 7, mean residual 0”.59

Comet P/2007 R2 (Gibbs)
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5

T 2020 Sept. 15.61762 TT Sato

g 1.6371748 (2000. 0) P Q

n 0.14591963 Peri. 352.35024 +0. 99775516 -0. 06683465
a 3.5732240 Node 11. 48450 +0. 06250778 +0. 90688343
e 0.5418214 Incl. 1.21287 +0. 02402932 +0. 41604757
P 6.75

From 161 observations 2007 Sept. 10-Dec.

From CHB 2019

1, mean residual 0”.71.

Comet 296P/Garradd
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5

T 2020 Sept. 17.92524 TT Sato

q 1.8234250 (2000. 0) P Q

n 0.15070810 Peri. 350.12599 -0. 26328482 +0. 86669241
a 3.4971290 Node 263.64073 -0. 85348589 -0. 41399813
e 0.4785937 Incl. 25.23472 -0. 44971428 +0. 27829806
P 6.54

From 231 observations 2001 June 30-2014 Oct. 2, mean residual 0”.66

Comet P/2007 VQ11 (Catalina)
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5

T 2020 Sept. 18.07816 TT Sato

a 2.6953448 (2000. 0) P Q

n 0.07796326 Peri. 271.67753 +0. 14156877 -0. 98814025
a 5.4267863 Node 163.81547 +0. 97139211 +0. 12709510
e 0.5033258 Incl.  12.32007 +0. 19067160 +0. 08617235
P 12.64

From 71 observations 2007 Nov. 3-2008 Mar. 27, mean residual 0”.71.
From CHB 2019.
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Comet 88P/Howel |
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5
T 2020 Sept. 26.60483 TT

Sato

Q
+0. 92187903
+0. 37036567
+0. 11387857

g 1.3530922 (2000. 0) P

n 0.18004635 Peri. 235.90995 +0. 38217698

a 3.1060838 Node 56. 68423 -0. 82066435

e 0.5643736 Incl. 4.38368 -0. 42479498

P 5.47

From 1225 observations 2014 Jan. 29-2020 Jan. 23, mean residual 0”.48

Nongravitational parameters Al = +0.55 A2 = +0.2045

Comet 254P/McNaught
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5
T 2020 Sept. 29.66510 TT

Sato

Q
+0. 10258495
+0. 99448674
-0. 02173579

g 3.1369710 (2000. 0) P

n 0.09945285 Peri. 219.48151 +0. 90293527

a 4.6137909 Node 129. 17461 -0. 10226460

e 0.3200882 Incl.  32.57242 -0. 41743245

P 9.91

From 109 observations 1980 Oct. 5-2012 Jan. 27, mean residual 0. 60.

Comet 218P/LINEAR
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5
T 2020 Oct. 3.76830 TT

Sato

Q
+0. 82672907
-0. 52522743
-0.20163132

g 1.1698998 (2000. 0) P

n 0.18112741 Peri. 59.78416 -0. 56259035

a 3.0937123 Node 175.97596 -0. 77392262

e 0.6218460 Incl. 2.72549 -0. 29075053

P 544

From 694 observations 2003 Apr. 29-2015 Sept. 15, mean residual 0”.69

Nongravitational parameters Al = +0.23, A2 = -0.0094.

Comet P/2015 X6 (PANSTARRS)
Epoch 2020 Sept. 28.0 TT = JDT 2459120.5
T 2020 Oct. 17.18675 TT

g 2.2781652 (2000. 0) P

n 0.21575361 Peri. 329.87405 +0. 22647344
a 2.7531550 Node 106. 94681 +0. 90878073
e 0.1725256 Incl. 4. 56480 +0. 35046734
P 4.57

From 46 observations 2015 Nov. 12-2016 Mar. 7, mean

Comet 378P/McNaught
Epoch 2020 Nov. 7.0 TT = JDT 2459160.5
T 2020 Oct. 20.88621 TT

g 3.3808627 (2000. 0 P

n 0.06112677 Peri. 194.04885 +0. 30501188
a 6.3823669 Node 94.51307 -0. 83912841
e 0.4702807 Incl. 19. 09663 -0. 45036792
P 16.12

From 188 observations 2003 May 30-2019 June 2, mean

Comet 184P/Lovas
Epoch 2020 Nov. 7.0 TT = JDT 2459160.5
T 2020 Oct. 26.17848 TT

g 1.7032894 (2000. 0) P

n 0.13342848 Peri. 186.43761 +0. 99994358
a 3.7928909 Node 173.25411 -0. 00170524
e 0.5509258 Incl. 4.57374 -0.01048423
P 7.39

From 241 observations 1986 Dec. 2-2014 Jan. 3, mean

Sato

Q
-0.97103754
+0. 18253475
+0. 15416598

residual 07.37

Sato

Q
+0. 89475989
+0. 41445258
-0. 16623417

residual 0”.63

Sato

Q
+0. 00500863
+0. 94610520
+0. 32382074

residual 0”.66

Nongravitational parameters Al = +0.06, A2 = —0.0074.
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Comet C/2017 Y2 (PANSTARRS)

Epoch 2020 Nov. 7.0 TT = JDT 2459160.5

T 2020 Nov. 4.61312 TT

a 4.6320756
z -0.0002216
+/-0. 0000086
e 1.0010267

Peri.
Node
Incl.

(2000. 0)
147. 87057
65. 99122
128. 41627

P
-0. 04268825
-0. 99886524
+0. 02111747

Sato

Q
-0. 69707164
+0. 01463527
-0. 71685210

From 239 observations 2017 Dec. 24-2019 Nov. 30, mean residual 0”.51.

Comet 91P/Russel |
Epoch 2020 Nov. 7.0 TT = JDT 2459160.5

T 2020 Nov. 9.39432 TT Sato

q 2.6041812 (2000. 0) P Q

n 0.12844529 Peri. 354.80418 -0. 45718228 +0. 86031830
a 3.8903673 Node 247.82769 -0. 80696239 -0. 50784572
e 0.3306079 Incl. 14.09169 -0. 37389312 +0. 04410382
P 7.67

From 251 observations 1996 Nov. 18-2013 Aug. 2, mean residual 0”.71.

Nongravitational parameters A1 = -2.29 A2 = +0.1437

Comet C/2019 N1 (ATLAS)
Epoch 2020 Dec. 17.0 TT = JDT 2459200. 5

T 2020 Dec. 1.79092 TT Sato

g 1.7045253 (2000. 0) P Q

z +0.0000321 Peri. 193.44728 -0. 93823112 +0. 25613465
+/-0. 0000037 Node 13. 57265 -0. 14504543 +0. 31926009
e 0.9999454 Incl.  82.42742 -0. 31414041 -0. 91239686

From 362 observations 2019 June 10-2020 Jan. 11, mean residual 0. 42.

Comet 162P/Siding Spring
Epoch 2020 Dec. 17.0 TT = JDT 2459200.5

T 2020 Dec. 7.81967 TT Sato

g 1.2891346 (2000. 0 P Q

n 0.18141179 Peri. 357.13418 +0. 87966239 -0. 41197179
a 3.0904784 Node 30. 91117 +0. 44503702 +0. 53678746
e 0.5828689 Incl.  27.55496 +0. 16773830 +0. 73630053
P 543

From 2032 observations 1990 Mar. 23-2019 May 30, mean residual 0”.43.

Comet 220P/McNaught
Epoch 2020 Dec. 17.0 TT = JDT 2459200.5

T 2020 Dec. 10.62918 TT Sato

g 1.5523499 (2000. 0 P Q

n 0.17917735 Peri. 180.53131 +0. 87145323 +0. 48538829
a 3.1161186 Node  150.10207 -0. 44948216 +0. 84783658
e 0.5018322 Incl. 8.12870 -0. 19630346 +0. 21347446
P 5.50

From 388 observations 2004 May 20-2016 Oct. 10, mean residual 0”.62.

Comet 141P/Machholz
Epoch 2020 Dec. 17.0 TT = JDT 2459200.5

T 2020 Dec. 15.41264 TT Sato

g 0.8079607 (2000. 0) P Q

n 0.18449404 Peri. 153.54417 +0. 80361200 -0. 55592629
a 3.0559612 Node 241.84966 +0. 49437503 +0. 82232564
e 0.7356116 Incl. 13. 94565 +0. 33136247 +0. 12135284
P 5.34

From 236 observations 2005 Mar. 16-2015 Oct. 20, mean residual 0”.82

Nongravitational parameters Al = -0.56, A2 = —-0.4561.
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Comet 293P/Spacewatch

Epoch 2020 Dec. 17.0 TT = JDT 2459200. 5

T 2020 Dec. 19.29034 TT

g 2.1198405 (2000. 0)

n 0.14167629 Peri.  41.06406
a 3.6442200 Node 78.41133
e 0.4183006 Incl. 9. 05642
P 6.96

From 250 observations 2006 Nov

Comet P/2013 TL117 (Lemmon)

Epoch 2020 Dec. 17.0 TT = JDT 2459200. 5

T 2020 Dec. 24.29944 TT

From 327 observations 2013 Oct. 4-2014 Jan. 29, mean

From CHB 2019

a 1.1218996

n 0.14367931 Peri.
a 3.6102717 Node
e 0.6892479 Incl.
P 6.86

(2000. 0)

112. 24928
3. 31282
9.36448

Comet P/2009 Q4 (Boattini)

Epoch 2020 Dec. 17.0 TT = JDT 2459200.5

T 2020 Dec. 26.96535 TT

g 1.3056743

n 0.17814219 Peri.
a 3.1281784 Node
e 0.5826087 Incl.
P 5.53

From 765 observations 2009 Aug. 26-2010

From CHB 2019
Comet 277P/LINEAR

Epoch 2020 Dec. 17.0 TT = JDT 2459200.5

T 2020 Dec. 30.20961 TT

(2000. 0)

320. 23609
127. 46360
11. 01546

g 1.9044933 (2000. 0)

n 0.13036081 Peri. 152.32305
a 3.8521632 Node 276. 34485
e 0.5056042 Incl.  16.77903
P 7.56

F

Comet C/2019 B3 (PANSTARRS)

Epoch 2021 Jan. 26.0 TT = JDT 2459240.5

T 2021 Jan. 20.01177 TT
g 6.8233801

z -0.0003674 Peri.

+/-0. 0000147 Node

e 1.0025072 Incl.

(2000. 0)
263. 90747
358. 42999
66. 53836

15-2014

P
-0. 48402755
+0. 75608984
+0. 44050594

Sato

Q
-0. 86135953
-0. 50038770
-0. 08758948

June 1, mean residual 07.54.

P
-0. 43077628
+0. 75647441
+0. 49211610

P
+0. 03078325
+0. 95878075
+0. 28247454

Sato

Q
-0. 90240976
-0. 36675467
-0. 22615841

residual 0”.42

Sato

0
-0. 98795280
-0. 01369508
+0. 15414832

May 28, mean residual 0”. 60.

P
+0. 34411896
+0. 79928074
+0. 49267884

P
-0. 11694115
+0. 00241637
-0. 99313591

Sato

0
-0. 89401511
+0. 43927021
-0. 08819674

rom 175 observations 2005 Sept. 15-2013 Oct. 31, mean residual 0. 68.

Sato

Q
+0. 99282077
-0. 02502235
-0. 11696493

From 72 observations 2019 Jan. 24-June 23, mean residual 0”.44.

Comet 102P/Shoemaker

Epoch 2021 Jan. 26.0 TT = JDT 2459240.5

T 2021 Jan. 22.73768 TT

a 2.0698900

n 0.13233385 Peri.
a 3.8137780 Node
e 0.4572600 Incl.
P 7.45

F

(2000. 0)
20. 53409
339. 36615
25. 88505

P
+0. 98759716
-0. 09272641
+0. 12670308
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Sato

0
-0.03136768
+0. 67418653
+0. 73789470

rom 365 observations 2006 July 24-2013 Dec. 22, mean residual 07.73
Nongravitational parameters Al = +0.80, A2 = +1.2844.



Comet P/2007 B1 (Christensen)

Epoch 2021 Jan. 26.0 TT = JDT 2459240.5

T 2021 Jan. 25.51826 TT

qg 2.4388379 (2000. 0)

n 0.07020483 Peri. 46.74346
a b5.8195766 Node 77.66671
e 0.5809252 Incl. 12. 37614
P 14.04

From 118 observations 2007 Jan

Comet P/2005 XA54 (LONEOS-Hill)

Epoch 2021 Jan. 26.0 TT = JDT 2459240.5

T 2021 Jan. 29.30600 TT

a 1.7540827 (2000. 0)

n 0.06620667 Peri.  15.13690
a 6.0515720 Node 143.67104
e 0.7101443 Incl.  17.11898
P 14.89

F

Comet P/2009 U4 (McNaught)

Epoch 2021 Jan. 26.0 TT = JDT 2459240.5

T 2021 Feb. 1.11188 TT

Comet 265P/LINEAR

Epoch 2021 Jan. 26.0 TT = JDT 2459240.5

T 2021 Feb. 9.04112 TT

a 1.4989714

n 0.11243737 Peri.
a 4.2513704 Node
e 0.6474145 Incl.
P 8.77

F

rom 502 observations 2003 July 29-2012

Comet P/2013 A2 (Scotti)

Epoch 2021 Mar. 7.0 TT = JDT 2459280.5

T 2021 Feb. 15.55861 TT

a 2.1899557

n 0.12256194 Peri.
a 4.0138916 Node
e 0.4544059 Incl.
P 8.04

F

g 1.6465651

n 0.08598019 Peri.

a b5.0839794 Node

e 0.6761267 Incl.

P 11.46

From 84 observations 2009 Oct.

(2000. 0)

259. 83839
55. 35445
10. 08051

(2000. 0)
33. 42317
342. 92709
14. 36488

(2000. 0)

134.52915

355. 81132
3. 36131

rom 85 observations 2013 Jan. 6-June 1,

Comet P/2013 EW90 (Tenagra)

Epoch 2021 Mar. 7.0 TT = JDT 2459280.5

T 2021 Feb. 15.57693 TT

aq 3.3140775

n 0.11801852 Peri.
a 4.1162581 Node
e 0.1948810 Incl.
P 8.3

F

(2000. 0)

346. 31433
160. 29408
31.79008

17-Mar.

P
-0. 54857963
+0. 69152753
+0. 46994687

Sato

Q
-0. 80945627
-0. 58002455
-0. 09138964

23, mean residual 07.57.

P
-0. 92552013
+0. 30964198
+0. 21802368

P
+0. 69698191
-0. 57011348
-0. 43495613

P
+0. 95450283
+0. 18881658
+0. 23080866

Sato

Q
-0. 33615922
-0. 93685090
-0. 09647468

rom 577 observations 2005 Dec. 4-2006 June 10, mean residual 0”.53

Sato

Q
+0. 70248229
+0. 66464155
+0. 25450000

11-2010 Jan. 16, mean residual 0”.59

Sato

Q
-0. 28916940
+0. 77512536
+0. 56174882

June 20, mean residual 0”.76

P
-0. 64741799
+0. 68156636
+0. 34105314

Sato

Q
-0. 76212309
-0. 57645279
-0.29473814

mean residual 07.45.

P
-0. 84689662
+0. 52386576
+0. 09127309
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Sato

Q
-0.50121011
-0. 84373736
+0. 19208253

rom 59 observations 2013 Feb. 16-2014 May 17, mean residual 07, 42.



Comet 17P/Holmes
Epoch 2021 Mar. 7.0 TT = JDT 2459280.5

T 2021 Feb. 19.82706 TT Sato

g 2.0806833 (2000. 0) P Q

n 0.14215404 Peri. 24.46770 +0. 97547110 +0. 12754269
a 3.6360505 Node 326.62033 -0. 21320379 +0. 75022261
e 0.4277628 Incl. 19.03199 +0. 05477481 +0. 64876721
P 6.93

From 4918 observations 2007 May 13-2019 May 9, mean residual 0”.58

Nongravitational parameters Al = +0.74, A2 = -0.3740.

Comet 246P/NEAT
Epoch 2021 Mar. 7.0 TT = JDT 2459280. 5

T 2021 Feb. 22.82519 TT Sato

g 2.8639232 (2000. 0) P Q

n 0.12245261 Peri. 176.30012 -0. 25556913 +0. 92828814

a 4.0162802 Node 78. 74746 -0. 89393286 -0. 12049047

e 0.2869215 Incl. 15. 98679 -0. 36819623 -0. 35179992

P 8.05

From 2996 observations 2003 Feb. 1-2020 Jan. 18, mean residual 0”.57

Nongravitational parameters Al = -1.00, A2 = +0.7932

Comet C/2019 T3 (ATLAS)
Epoch 2021 Mar. 7.0 TT = JDT 2459280.5

T 2021 Mar. 2.70437 1T Sato

a 5.9463971 (2000. 0) P Q

z +0.0002706 Peri. 112.27837 +0. 60546809 +0. 57394758
+/-0. 0000128 Node 139.52076 -0. 19752549 -0. 56272682
e 0.9983908 Incl. 121.86222 +0. 77096827 -0. 59491402

From 149 observations 2019 Jan

Comet P/2013 02 (PANSTARRS)

Epoch 2021 May 26.0 TT = JDT 2459360. 5

T 2021 May 22.69647 TT

o

n
a
e
P
F

2.0960447
0. 13363008
3. 7890753
0. 4468189
1.38

rom 171 observations 2013 July 16-2014

Peri.
Node
Incl.

Comet 7P/Pons-Winnecke

Epoch 2021 May 26.0 TT = JDT 2459360. 5

T 2021 May 27.11177 1T

o

n
a
e
P
F

1. 2342374
0. 15624848
3. 4139633
0. 6384737
6. 31

rom 516 observations 1994 Dec. 31-2020 Jan

Peri.
Node
Incl.

(2000. 0)

214. 29823

207. 14680
13. 31968

(2000. 0)
172. 59586
93. 37532
22. 36363

17-2020

Jan. 21, mean residual 07.42

P
+0. 48491808
+0. 84514312
+0. 22491679

Sato

Q
-0. 86821928
+0. 49612166
+0. 00765355

Feb. 23, mean residual 0”. 64.

P
-0. 06058263
-0. 93419501
-0. 35158133

Sato

Q
+0. 92307311
+0. 08159604
-0. 37586982

17, mean residual 0”.71.

Nongravitational parameters Al = +0.01, A2 = -0.0104.

Comet P/2014 W12 (Gibbs)
Epoch 2021 July 5.0 TT = JDT 2459400. 5

T 2021 June 20.16348 TT Sato

q 1.6746839 (2000. 0) P Q

n 0.14920169 Peri.  36.86990 +0. 90889812 +0. 39652712
a 3.5206287 Node 299.28816 -0. 40915882 +0. 78812271
e 0.5243225 Incl. 8.51322 -0. 08058079 +0. 47077471
P 6.61

From 68 observations 2014 Nov. 30-2015 Jan. 7, mean residual 0”.57
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Comet C/2019 F1 (ATLAS-Africano)

Epoch 2021 July 5.0 TT = JDT 2459400. 5

T 2021 June 22.83473 TT

g 3.5955414

z -0.0010578 Peri.
+/-0. 0000039 Node
e 1.0038033 Incl.

(2000. 0)
251. 13229
38. 72428
54. 17485

P
+0. 09418897
-0. 27686493
-0. 95628147

Sato

Q
+0. 85665461
+0. 51192542
-0. 06383767

From 626 observations 2019 Feb. 8-2020 Jan. 25, mean residual 0. 41.

Comet P/2014 E1 (Larson)

Epoch 2021 July 5.0 TT = JDT 2459400. 5

T 2021 July 20.27718 TT

a 2.1398624 (2000. 0)

n 0.13789552 Peri. 186.04325
a 3.7105300 Node 39. 02517
e 0.4233001 Incl.  15.97756
P 7.15

F

Comet 173P/Muel ler

Epoch 2021 Dec. 12.0 TT = JDT 2459560. 5

T 2021 Dec. 16.71480 TT

a 4.2170645 (2000. 0)

n 0.07230306 Peri.  29.18020
a 5.7064358 Node  100. 40030
e 0.2609985 Incl.  16.49276
P 13.63

F

P
-0. 70882270
-0. 63510598
-0. 30693773

P
-0. 61743097
+0. 65539537
+0. 43501254

Sato

Q
+0. 68376176
-0.51171729
-0. 52020695

rom 374 observations 2014 Jan. 6-Aug. 27, mean residual 0. 60.

Sato

Q
-0. 73539758
-0.67722979
-0. 02345673

rom 652 observations 1992 Sept. 25-2020 Jan. 23, mean residual 0”.70

Comet C/2019 L3 (ATLAS)

Epoch 2022 Jan. 21.0 TT = JDT 2459600. 5

T 2022 Jan. 9.57171 TT

aq 3.5543485

z -0.0004773 Peri.
+/-0. 0000119 Node
e 1.0016964 Incl.

From 427 observations 2019 June 10-2020

Comet 99P/Kowal

Epoch 2022 Apr. 11.0 TT = JDT 2459680. 5

T 2022 Apr. 12.64284 TT

g 4.7061060 (2000. 0

n 0.06532598 Peri. 174.93261

a 6.1058399 Node 28.10187

e 0.2292451 Incl. 4.33963

P 15.09

From 522 observations 1977 Apr. 24-2020

Comet C/2019 T4 (ATLAS)

Epoch 2022 May 21.0 TT = JDT 2459720.5

T 2022 June 9.34880 TT

a 4.2431700

z +0.0010647 Peri.
+/-0. 0000156 Node
e 0.9954822 Incl.

(2000. 0)
171. 61022
290. 79036
48. 36118

(2000. 0)
351. 20017
199. 94108
53. 62891

P
-0. 26051855
+0. 83675768
+0. 48162918

Sato

Q
-0. 66631042
+0. 20518316
-0. 71688931

Jan. 21, mean residual 07.42

P
-0. 92015028
-0. 36186048
-0. 14960099

Sato

Q
+0. 38993980
-0. 81203804
-0. 43421329

Jan. 5, mean residual 0”.71.

P
-0. 95991909
-0. 18198449
-0. 21315956

Sato

Q
+0. 05605779
-0. 86982446
+0. 49016623

From 42 observations 2019 Feb. 5-2020 Jan. 23, mean residual 07.32

Comet C/2017 K2 (PANSTARRS)

Epoch 2022 Dec. 7.0 TT = JDT 2459920.5

T 2022 Dec. 19.66943 TT

a 1.7969787

z -0.0004770 Peri.
+/-0. 0000012 Node
e 1.0008571 Incl.

(2000. 0)
236. 19630
88. 23545
87. 56305

P
+0. 01818389
-0. 18096313
-0. 98332176

Sato

0
+0. 04923151
+0. 98245346
-0. 17989293

From 1942 observations 2013 May 12-2020 Jan. 29, mean residual 0”.50.
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References:

Comet C/2016 X1 (Lemmon)
Epoch 2019 Apr. 27.0 TT = JDT 2458600.5

T 2019 Apr. 29.73998 TT Sato

a 7.5642471 (2000. 0) P Q

z +0.0005853 Peri. 224.55744 -0. 44337741 -0. 78477360
+/-0. 0000016 Node  256.42674 +0. 89508231 -0. 36211528
e 0.9955725 Incl.  26. 45595 +0. 04737215 -0. 50299395

From 242 observations 2016 Nov. 26-2020 Jan. 19, mean residual 0”.53

Comet P/2019 T6 (PANSTARRS)
Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Nov. 7.75988 TT

g 2.0519306 (2000. 0)

n 0.07785813 Peri. 328.90993 +0.
a b5.4316705 Node 71.31087 +0.
e 0.6222284 Incl. 18. 69707 +0.
P 12.66

From 169 observations 2019 Oct. 8-2020 Jan.

Comet P/2019 X2 (PANSTARRS)
Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2019 Dec. 9.31535 TT

g 1.8241322 (2000. 0)

n 0.14176104 Peri. 213.56053 -0.
a 3.6427674 Node 250. 85667 +0.
e 0.4992455 Incl. 15. 88156 +0.
P 6.95

From 49 observations 2019 Nov. 25-2020 Jan

Comet A/2019 G2
Epoch 2019 Dec. 23.0 TT = JDT 2458840.5

T 2019 Dec. 10.06169 TT

a 2.2913577 (2000. 0)

z +0.0013944 Peri.  82.65272 -0.
+/-0. 0000027 Node  208. 14434 +0.
e 0.9968049 Incl. 159.21163 +0.

From 79 observations 2019 Apr. 2-2020 Jan

Comet A/2019 S4
Epoch 2020 Apr. 21.0 TT = JDT 2458960. 5

Sato
P 0
13774717 -0.60292518
66630788 +0. 57807092
10845701 +0. 54983202

20, mean residual 0. 48.

Sato
P 0
22904617 -0. 93845975
94241541 -0. 14729903
24370277 -0. 31240405

9, mean residual 0”.52

Sato
P Q
55012765 +0. 81812751
55476014 +0. 50788572
62418007 +0. 26966546
18, mean residual 0. 44.

T 2020 Apr. 7.94912 TT Sato

q 3.4416587 (2000. 0) P Q

z +0.0041814 Peri. 71.35671 +0. 17415397 -0.41761828
+/-0. 0000134 Node 63. 16791 -0. 12880934 -0. 90749572
e 0.9856092 Incl. 92.02386 +0. 97625742 -0. 04523812
From 68 observations 2019 Sept. 17-2020 Jan. 1, mean residual 07.40.
Comet P/2019 V2 (Groeller)

Epoch 2020 Nov. 7.0 TT = JDT 2459160.5

T 2020 Oct. 22.94935 TT Sato

q 5.0164286 (2000. 0) P Q

n 0.04785154 Peri. 336.36122 -0. 96690639 -0. 25304268
a 7.5140158 Node 189.16380 +0. 25427896 -0. 94535617
e 0.3323905 Incl. 11.80449 +0. 02083856 -0. 20559941
P 20.60

From 38 observations 2019 Nov. 3-2020 Jan. 19, mean residual 07.55.
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Comet P/2009 WX51 (Catalina)

Epoch 2020 Nov. 7.0 TT = JDT 2459160.5

T 2020 Nov. 16.41099 TT Sato

a 0.7999980 (2000. 0) P Q

n 0.18235015 Peri. 118.06449 -0. 85735516 -0. 50722412
a 3.0798670 Node 31. 68598 +0. 39405074 -0. 75622487
e 0.7402492 Incl. 9. 59526 +0. 33115879 -0. 41333720
P 5. 41

From 113 observations 2009 Nov. 22-2010 Apr.
From CHB 2019.

17, mean residual 0”.45

Comet P/2007 Q2 (Gilmore)
Epoch 2020 Dec. 17.0 TT = JDT 2459200.5

T 2020 Nov. 27.39010 TT Sato

g 1.8646519 (2000. 0) P Q

n 0.07329010 Peri. 162.77510 +0. 90646760 +0. 42158355
a 5.6550857 Node 172.16005 -0. 40529405 +0. 88465268
e 0.6702699 Incl.  10.20270 -0. 11854627 +0. 19914053
P 13.45

From 145 observations 2007 Aug. 22-Oct. 15, mean residual 07.51.
From CHB 2019

Comet P/2010 B2 (WISE)
Epoch 2020 Dec. 17.0 TT = JDT 2459200. 5

T 2020 Dec. 4.56169 TT Sato

a 1.6175044 (2000. 0) P Q

n 0.17971596 Peri. 155.91882 -0. 91883279 -0. 39464038
a 3.1098895 Node 0.84785 +0. 33219122 -0. 77654998
e 0.4798836 Incl. 8. 93065 +0. 21306173 -0. 49115078
P 5.48

From 48 observations 2010 Jan. 22-Apr. 7, mean residual 07.48.
From CHB 2019.

Comet A/2019 T1
Epoch 2021 Jan. 26.0 TT = JDT 2459240.5

T 2021 Jan. 14.26449 TT Sato

a 4.2815942 (2000. 0) P Q

n 0.00416529 Peri.  91.03126 +0. 04424359 -0. 99360129
a 38.2565590 Node 6. 95381 -0. 81058050 -0. 09650577
e 0.8880821 Incl. 120.86970 +0. 58395355 -0. 05867797

P 236.62
From 48 observations 2017 Sept. 16-2019 Nov. 24, mean residual 0”.29

Comet 206P/Barnard-Boattini
Epoch 2021 Mar. 7.0 TT = JDT 2459280.5

T 2021 Mar. 4.48879 TT Sato

q 1.5646685 (2000. 0) P Q

n 0.15134408 Peri. 189.46946 +0. 86021507 -0. 46441624
a 3.4873250 Node 202.34673 +0. 49656941 +0. 85682492
e 0.5513270 Incl.  33.63317 +0. 11596920 -0. 22398353
P 6.51

From 280 observations 1892 Oct. 17-2009 Jan. 4, mean residual 0”.67

Comet A/2019 03
Epoch 2021 Mar. 7.0 TT = JDT 2459280. 5

T 2021 Mar. 8.23800 TT Sato

a 8.8184360 (2000. 0) P Q

z -0.0002689 Peri.  60.06704 +0. 25479351 -0. 43685892
+/-0. 0000093 Node  300. 37947 -0. 73835262 +0. 48820035

e 1.0023716 Incl. 89. 81271
From 80 observations 2019 May 14-Dec. 1,

+0. 62443228 +0. 75552280
mean residual 0. 40.
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Comet P/2015 J3 (NEOWISE)
Epoch 2021 Apr. 16.0 TT = JDT 2459320.5

T 2021 Apr. 22.14014 TT Sato

g 1.4920190 (2000. 0) P Q

n 0.16090886 Peri. 129.45752 -0. 48049983 +0. 86704522
a 3.3477223 Node 111.35107 -0. 84180296 -0. 41386275
e 0.5543182 Incl. 8. 13095 -0. 24594244 -0. 27739902
P 6.13

From 112 observations 2015 May 15-Sept. 7, mean residual 07.47

Comet A/2019 T2
Epoch 2021 Apr. 16.0 TT = JDT 2459320.5

T 2021 Apr. 22.26785 TT Sato

a 2.6456987 (2000. 0) P Q

z +0.0005308 Peri. 239.39222 +0. 33382935 -0. 86098885
+/-0. 0000138 Node 155.64415 -0. 13759427 +0. 35822511
e 0.9985956 Incl. 111.48742 -0. 93253728 -0. 36107196

From 56 observations 2019 Aug. 26-Dec. 29, mean residual 0”.29

Comet C/2014 F3 (Sheppard-Trujillo)
Epoch 2021 May 26.0 TT = JDT 2459360. 5

T 2021 May 21.78281 TT Sato

g 5.6932191 (2000. 0) P Q

n 0.01623470 Peri. 3. 60676 +0. 86883512 +0. 49107250
a 15.4468452 Node  326.74326 -0. 45707464 +0. 74664369
e 0.6314316 Incl. 6. 60041 -0. 19028481 +0. 44874380
P 60.71

From 15 observations 2014 Mar. 26-2015 Apr. 19, mean residual 07.47.

Comet 332P/lkeya-Murakami
Epoch 2021 Aug. 14.0 TT = JDT 2459440.5

T 2021 Aug. 18.51325 TT Sato

g 1.5771346 (2000. 0 P Q

n 0.18150759 Peri. 152.34243 -0.91404192 -0. 40547697
a 3.0893908 Node 3. 78555 +0. 33552464 -0. 77072137
e 0.4894998 Incl. 9. 38010 +0. 22792670 -0. 49149542
P 543

From 501 observations 2015 Dec. 31-2016 Apr. 30, mean residual 0”.57

Comet P/2008 WZ96 (LINEAR)
Epoch 2021 Aug. 14.0 TT = JDT 2459440.5

T 2021 Aug. 26.03338 TT Sato

g 1.8503004 (2000. 0 P Q

n 0.15137631 Peri. 341.98516 +0. 78169609 -0. 61506465
a 3.4868300 Node 56. 41609 +0. 58635287 +0. 66844355
e 0.4693460 Incl. 7.11479 +0. 21246537 +0. 41818501
P 6.51

From 130 observations 2008 Nov. 30-2009 Apr. 13, mean residual 0. 48.

Comet P/2004 R3 (LINEAR-NEAT)
Epoch 2021 Sept. 23.0 TT = JDT 2459480. 5

T 2021 Sept. 15.23414 TT Sato

q 3.5304477 (2000. 0) P Q

n 0.09446978 Peri. 37.66970 +0. 94494794 +0. 27358344
a 4.7746418 Node  305. 50552 -0. 32718206 +0. 79839363
e 0.2605837 Incl.  12.73945 +0. 00502980 +0. 53639511
P 10.43

From 140 observations 2004 Sept. 10-Nov. 16, mean residual 0. 60.

Comet P/2008 CL94 (Lemmon)

Epoch 2021 Sept. 23.0 TT = JDT 2459480. 5

T 2021 Sept. 19.33889 TT

a 5.4205364

n 0.06441096 Peri.
a 6.1635301 Node
e 0.1205468 Incl.
P 15.30

F

(2000. 0)
80. 37878
33. 31304

8. 34637

P
-0. 39608195
+0. 77522225
+0. 49208693
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Sato

Q
-0.91474777
-0. 37966750
-0. 13816335

rom 63 observations 2008 Feb. 8-2009 June 13, mean residual 0”.52.



Comet P/2005 W3 (Kowalski)
Epoch 2021 Sept. 23.0 TT = JDT 2459480.5
T 2021 Sept. 21.36564 TT

Sato

Q
-0. 75601694
+0. 65453755
-0. 00435604

g 2.8898633 (2000. 0 P

n 0.06189652 Peri. 200.73463 +0. 63903341

a 6.3293421 Node 210.08259 +0. 73951690

e 0.5434181 Incl. 16. 41931 +0. 21154443

P 15.92

From 115 observations 2005 Sept. 30-2006 Mar. 24, mean residual 0”.71.

Comet P/2010 A5 (LINEAR)
Epoch 2021 Nov. 2.0 TT = JDT 2459520.5

Sato

Q
+0. 70105507
-0.67610774
-0. 22671591

T 2021 Oct. 17.58264 TT

q 1.7028935 (2000. 0) P

n 0.08609227 Peri. 307.10071 -0. 70604494

a 5.0795660 Node 277.65721 -0. 61346532

e 0.6647561 Incl. 5.79747 -0. 35378079

P 11.45

From 657 observations 2010 Jan. 14-Aug. 7, mean residual 0”.52

Comet P/2012 TK8 (Tenagra)
Epoch 2021 Nov. 2.0 TT = JDT 2459520.5
T 2021 Oct. 26.30005 TT

Coomet P/2012 S2 (La Sagra)
Epoch 2021 Nov. 2.0 TT = JDT 2459520.5
T 2021 Oct. 31.74386 TT

Sato

Q
-0. 83511984
+0. 52786811
+0. 15469361

g 2.9953116 (2000. 0 P

n 0.11753395 Peri. 128.03733 +0. 54006259

a 4.1275641 Node 288.96408 +0. 73344370

e 0.2743150 Incl. 6. 34021 +0. 41278655

P 8.39

From 62 observations 2012 Oct. 6-2014 Apr. 2, mean residual 0”.40.

Sato

Q
-0. 05766814
+0. 87060375
+0. 48859339

g 1.3626954 (2000. 0) P

n 0.10623792 Peri. 312.47365 +0. 99137901

a 4.4151927 Node 51.17863 +0. 10761525

e 0.6913622 Incl. 8. 68544 -0. 07474366

P 9.28

From 367 observations 2012 Sept. 23-Dec. 18, mean residual 0”.47

Comet P/2005 L1 (McNaught)
Epoch 2021 Nov. 2.0 TT = JDT 2459520.5
T 2021 Nov. 2.85473 TT

Sato

Q
+0. 94585650
+0. 32429052
+0. 01382514

q 3.1425970 (2000. 0) P

n 0.12426035 Peri. 149.74466 +0. 31195442

a 3.9772327 Node 138.24822 -0. 89645894

e 0.2098534 Incl. 7. 73851 -0. 31471545

P 7.93

From 248 observations 2005 May 16-Sept. 15, mean residual 0”.50

Comet P/2011 A2 (Scotti)
Epoch 2021 Dec. 12.0 TT = JDT 2459560. 5

Sato

Q
-0. 51257745
-0. 78533082
-0. 34715970

T 2021 Dec. 1.51192 TT

q 1.5546587 (2000. 0 P

n 0.18000275 Peri.  94.50352 -0. 85627828

a 3.1065853 Node 54. 67384 +0. 43755071

e 0.4995603 Incl. 4. 47475 +0. 27447563

P 5.48

From 232 observations 2011 Jan. 11-May 12, mean residual 0”.61.
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Comet P/2007 R4 (Garradd)
Epoch 2021 Dec. 12.0 TT = JDT 2459560.5

T 2021 Dec. 8.69908 TT Sato

q 1.9575922 (2000. 0) P Q

n 0.06821439 Peri. 282.59008 +0. 92544406 -0. 15652557
a 5.9322399 Node 87.19361 +0. 29271574 +0. 87358294
e 0.6700079 Incl.  20.20957 -0. 24056348 +0. 46081731
P 14.45

From 87 observations 2007 Aug. 12-Dec. 29, mean residual 0”.69

Comet P/2002 T5 (LINEAR)
Epoch 2021 Dec. 12.0 TT = JDT 2459560. 5

T 2021 Dec. 15.36863 TT Sato

q 3.9379132 (2000. 0) P Q

n 0.05303748 Peri. 326.73362 -0. 06197520 -0. 90087227
a 7.0158584 Node 123.09144 +0. 99049019 -0. 10849169
e 0.4387126 Incl.  30.85158 +0. 12283428 +0. 42030787
P 18.58

From 1004 observations 2002 Oct. 5-2005 Apr. 5, mean residual 0”.63

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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