THE COMET HANDBOOK

FOR 2018
EEFR
2018

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) ChiFOmn-=r+=+rerresrenrermmusirirmaiis e 1
174P/ (60558) EGHEGIUS  +rreesrrrrrrssrrermrmssmrrrrnsasstn s 2
C/2011 KP36 (Spacewatch) +--reeeessssrrrsrrmmmiiniiiiiii, 3
C/2014 R3 (PANSTARRS) eerresresreensmummmuimuiiiiiiiiis e 4
C/2014 OE4 (PANSTARRS) «eereeseesreummummuimmiiiiiiiiiii e 5
TO3P/HArt @y «eereeeseresrennmmmuemeiiii i 6
0/2017 D3 (ATLAS) ++rrereesremreunmmurmmiiiiiiiiii s 7
0/2015 ER61 (PANSTARRS) resreerressrurmenrmummiiiiiiiniiinsie s 8
ATP/AShDrooK—JaCKSON  «eerrerresrrermrrmunniiiii 0
C/2015 V2 (JORNNSON)  rressrrrremmsresmnnusresrnsesssss s s 10
QOP/GENrElS  ++rerreerrerrenre 1
352P/SKiTF rreereerrerrmmii 12
TIP/Clark  seeeveereenmmmme 13
21TP/LINEAR  +eeereerrenrmeme ettt 14
30P/ReiNMUER +reerrerererrnmrermi i 15
C/2015 VL62 (Lemmon—Yeung—PANSTARRS) «:rrerererermmmmummmmnininnnnen. 16
145P/ShoemaKer—Levy «-rresrereemermunmmmiiiiiii 17
C/2016 T3 (PANSTARRS)  «eereeseemreummummiiiiiiiiiiii e 18
C/2014 B1 (SCRWArtZ) «reerrrrrerssreermnumrmrmnnnniirtnis e 19
0/2016 N4 (MASTER) «:rereesrrussenrmummuimiiiiiiiisn e 20
213P/Van NESS +eerrerreerresseurmummtiitiii i 21
355P/LINEAR-NEAT o+ veereenrenmunmmumtiiini ittt 29
0/2017 01 (ASASSN) werereemrrusmnrmumiiitiii e 23
BOP/GUIN *rerreereereemsnssserra sttt 24
0/2018 AT (PANSTARRS)  +eerressemrrummummuiiiiiiiini e 25
06P/MaChho |z «reeerrereemrmne 26
C/2017 W2 (LEONArd) rreesrrreesssreemmmusmrsmnisrsins s 27
183P/KOr 1 @ViG—JUriG «+rerreerresremrmanrriii s 28
B2P/TSUCHINSNAN = rrerremrremen et 29
24P/SCNALMASSE = +rereerrerresrranseurmtiitiit s 30
0/2016 AT (PANSTARRS)  +eerressemrrummummuiiiiiiiii e 31
139P/Vaisala—0terma ==« reerrerrrerremrrrrn 39
0/2015 V1 (PANSTARRS)  +eerressemrrummummuiiiiiiiini e 33
C/2017 KB (JACQUES) =++rerreersssssrrssrmmmiinsiiiiiiiii s 34
C/2017 KA (ATLAS)  wevrereesrrmsmenmmimiiiii it 35
P/1998 VS24 (LINEAR) reresreereenrmummmimiiiiiiiiii e 36
130P/McNaught—HUGhES  ++++rererrsssrrrrmrmmii i 37
350P/MCNAUGNT «+reerrrenrrrnrernneenieiii 38
0/2016 Q4 (KOWalSKi) =erreerresremrmsmmmmmiiii e 39
TAP/SMirnova—Chernykh  «eesseeeseeermmmmmin 40
185P/Petri@W «eereeseesrrssrrnmmuiiiiiii A1



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
Comet

TOTP/LINEAR +eereerenssrrreenssrmmmuniniiniaiiiiniesisr e s 42
D50P /LAr SON *rrr=rrerrenmrrernnnnrennnnaranns s aeras s s e e e n e 43
DABP /WISE «evrrrmrerrnnnnesnnsaeetes e e e n e e 44
P/2017 Y3 (LEONArd) +reeesreeresssrermmsmrernninnnini e 45
C/2015 01 (PANSTARRS) ~ -+rrrrerssreernnusreemnnnsmennnsaarnnunsernnnanaenes 46
C/2017 T1 (HEINZE) ++rreerrrrrrrmmrreernnnnresmnnuanennnsaaern e ennnaaeaenes 47
C/2017 S6 (Catalina) «re-rrrreermreerrmmmrermnnnrerrnnnarrrna e aeees 48
P/2017 W3 (GibbS)  +rrrererrerrrmmrrermnnarernnnneaeets e s eens e e e e 49
P/2006 F1 (Kowalski) [Orbit 1] «reeeerrerremmmmmmmminiminiiis 50
235P /LINEAR +rreessrrennnreemnnusasnnnnastas s e e ers e e e s e e r e 51
C/2017 K1 (PANSTARRS) -rv=xxsrrsmnreernnunseemnnunnsnnnnasnnnssaernnneenenanss 52
363P/LEMMON +reveerrerenssrereenerermunisminmuinsiirteesisrsisrisreaiereane 53
358P /PANSTARRS  ++rresnrrerrrmmrernnnarannnsaassn s s e e e e r e 54
TOOP/NEAT +rreererrnmnreernnnssesnns e e e e ns s e e e e e e e e r e 55
C/2015 XY1 (LEMMORN)  rreerrrreermsreernnmsrermnnnsnennnunasrnnnaaennnnanaeees 56
3TP/FOIDES #wrrrresssrrerrnureernnaraeet et 57
T43P/KOWA | ~MPKOS = ++rreemsreremmsremnt ettt 58
253P /PANSTARRS  ++rreenrrerrrmmrernnnaraennsaaeas s e e e e 59
C/2016 R2 (PANSTARRS)  -+rrrresssreernnmrermnnunnennnunasrnnineernnnnnannes 60
DA0P/NEAT «++ererssreerensmimttneriniiir s s s 61
BOP/AU TOIT  rrrrrrerrerrmmerreernn e e rn e e e 62
159P/LONEQS +=++rrrsnrrerrnmssrernnnsanennnunasssn s s ssss s s e enn e e e e e 63
107P/ (4015) Wi lSON-Harrington = - eeeeeeermmmmmmmiiii 64
T8TP/LINEAR +-++rremnreerrnnnseernnnanennnusaannnsssesrs e s e e rn e en e e e 65
GETP/Hi [ ] +reerereermerennenimitieiiiii e 66
164P/CHE | STENSEN = +++rrrsrrrrrrmssrrerrsureernta s s rr e e 67
C/2017 M5 (TOTAS)  +vrressrrerrrnmnreemnnuresrnnuaeennn s e e ern e e nna e enes 68
P/2001 T3 (NEAT) ceeereeremsrimmennenimiininiiiii i nssanisaenes 69
C/2017 X1 (PANSTARRS)  -+rrrreresreernnurermnnusmennnsaarnnnsernnnanaeens 70
P/2017 P1 (PANSTARRS)  +:rrrrresssserrnnussermnnunrennnunaarnnnnsennnnnnanees 71
P/2002 EJ57 (LINEAR) reeerreeremmrrermnnummemmnnnnannsunaasnnnnaesnnnanaenes 72
P/2011 CRA2 (Catalina) «-rreeeeesrrerermmmrermnnmmmemmnnnernnnneennnaeaeees 73
P/2013 CU129 = 2008 A2 (PANSTARRS) «:rreeerrerrenssrrrmmunmmmnnunrannns 74
B2P/GENI @IS  ++rrresrrrerrnmreernn et et 75
361P/SPACEWATCR ++++++srrrrrrrrrerrrrriiiiiiii s 76
AOP/Arend—RiGaAUX «+eeerrrrrrrrrrrnnsrrrriiii 77
C/2016 N6 (PANSTARRS)  -+rrrreresreermnmsrermnnunrennnsaarnnnnaernnnanaeens 78
C/2017 T3 (ATLAS)  rrrreesrrrrrrmmreemnnunraernnussennn s eannn s e rrna e aeees 79
P/2007 T2 (KOWalSKi) «rererreeremmmrermnmmmmemmnnnnsemnnneeen e 80
267P/LONEQS «rrrxxrsrremmsrermnnunresnnnunansensaeases s e e nsss e e rss e e nna e e nnes 81
P/2005 JN (SPACEWAtCh) «+++reeeersssrrrrmmmmruiiiiiniiiii s 82
C/2016 M1 (PANSTARRS)  -+rrrresesreernnurermnnunnennnsaarnninsernnnanaeees 83
105P/SiNEEr BreWSter —+reeereeessssrreermmmminrraeeirri e 84



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
Comet

ABP/JONNSON  +rereeremrenrensestnt ettt 85
2A3P/NEAT +eereeremrensenneit i 86
125P/SpacewatCh «+«s«sreeserrrermmmiiiiii 87

21P/GiaCcoD i Ni—ZiNNEE =+ rrrrererrrrrrsnrrrrr e 88

TIP/du Toit—Hartley roreererrrerrre e 89

P/2005 R1 (NEAT) «reereseesremumummuriiini s 90

BOP/KEarnS—KWee +rereeresreresmemmeiiii 01

133P/ (7968) ElSt—Pizarro «weeeeeeererereremmme e 92
P/20T1 V1 (BOGtLini) «reeerreereemsrermrmsmmemmnnnnninssinn e 03
26P/Grigg—SKje| [Erup «==reerreesernmmnmmmii 94
P/2001 R6 (LINEAR=SKifT) «rererereremmmmmmis 95
P/2005 J1 (MONAUGNL) «++reererrmrmsmrmrmmiiiiii 06
P/2010 AT (Hill) «reereremmemmem 97
P/2008 02 (McNaUght) «rerreereerremmmemmemmiiiii e 08
300P/Catal ina =« eereeremremremre 09

BAP/SWiTt—Gehrels ««ereererrerremmnmi 100

38P/Stephan—0terma ««««ssssrreererrrrsnrrrriiiii s 101
2ATP/LINEAR  weeeeremremsenre e 102

P/2013 R3 (Catal ina—PANSTARRS)  «+erereerermmmmmmiiiiia 103

BOP/TSUCN i NSNAN *+#rrerrerrerrnsrnneuiiiitii s 104

ABP/Wirtan@n «eereeresremsesremme 105
137P/Shoemaker—Levy ««-sseesrememmmmmiii 106
TOBP/ODAS  +vrevremremrenrere ettt 107

P/2006 D1 (Hill) sreererremmemmem s 108
P/2007 V1 (LArSON)  «esrereessrrerrsmrmemnnnnasrsis s 109
TT1P/Spahr «ereereesemne e 110
C/2018 A3 (ATLAS) rereeremremremremmeieiiii 111
C/2017 MA (ATLAS) eereererrensemenmnnmniiiiiiiii e 112
T3TP/MUE | [ @F wereeremrenrenseee et 113
223P/SKiTF weeremremremrere 114
C/2017 B3 (LINEAR)  +eereeresremrenmemmeiiiii s 115
123P/West—Hartley -rorererrerorree 116
P/1996 R2 (Lagerkvist) «eeerreereesrssrrmmmmmiis 117
C/2010 U3 (Boattini) weeresresremremmemmem 118

29P/Schwassmann—Wachmann — «««e«sererrmmmmmm 119

T8P/GENrElS «reereerereernrnnmniiiii 120
232P/Hi ] veeremreee 121

P/2011 W2 (RINNEYK)  resrerrerrerumuriri s 122
P/2014 C1 (TOTAS) «reeresresressumummumiriiir s 123
186P/Garradd ««-ee-eereeresreremerert 124
231P/LINEAR-NEAT +eereerenrenrenmenmiiiiiii ittt 125
31P/Schwassmann—Wachmann «««e«sererrmmmmmm 126
P/2007 T4 (GibbS) «reeresresreremummumiiiiii s 127



Comet ZOOP/Larsen ........................................................................... 128

Comet P/2012 K3 (GibhS) «reeerrrrrrrmrrrermnmreernnnneernnes e e e e 129
Comet P/2005 GF8 (LONEQS) «resrrrrrrmrsrernnnnrmermnunsennnunnernnnanernnnanaennes 130
Comet 68P/KIEMOla »+reererrereenesrereniniiiiiniiiiisisr s 131
Comet C/2017 T2 (PANSTARRS) :rressrrerrrnssrermnnusmemmnunnsrnnnnnernnnnnaeennnns 132

Comet 0/20‘] 7 K2 (PANSTARRS) ......................................................... 133



Oh TT
2018/19
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb.
Mar.
Mar.
Mar.
Apr.

N

N —

ﬁpr
pr.
oy

ay
May

N —
NNNNN NDWwwLw—

N —

June
June
juTe

uty
July

— N —
— k. k. —d

Y
uty
ﬁug.

ug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

WN— LN

N = N—

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N —
OO ~NI~JI~J0000 OO0 YW OOOVOVLO OOoOoO——

N —
o

Mar.

23 33.76 +01 07.

N
w
=N
D
—
o
+
(=]
N
—
—OOONO HhJOoOO OoOOCI1I0—

23 51.75 +02 33.

N
w
=N
(o]
=N
w
+
(=}
N
w
GILWOO WO NN—=NPE COCTINICO NWOOWW WO—h~J 0O~

23 59.89 +03 20.
00 02.08 +03 34.0

Comet 95P/ (2060) Chiron

Epoch = 2018 July 21.0 T
T =1996 Feb. 29.46196
Peri. = 339.77176

Node = 209.20160 2000.0
Incl. = 6.94953

q = 8.4483353 AU

H= 58, G=20.15
R.A. (2000) Decl. Delta
h m

. 885
. 049
. 200
334
447

— — — — — — . — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
({=]
(=2]
oo

— k. k. . k.

—

— k. k. . k. R QU G G QY — k. k. . k. — h. k. . k. — k. k. k. k. — k. k. k. k. — k. k. k. —d R G G G G-y

— — — — —
00 0000000 0000 OO0 OO0 WO 0000000 e WO  CO00C00000

—

e = 0.3814526
a = 13.6583474 AU
n= 0.01952571
P = 50.48 years

Daily motion

m ’
+0.10 +0.4
+0.13 +0.6
+0.15 +0.8
+0.18 +0.9
+0.19  +1.1
+0.21  +1.2
+0.22 +1.3
+0.22 +1.3
+0.22 +1.4
+0.21 +1.4
+0.20 +1.3
+0.19  +1.3
+0.17  +1.2
+0.15  +1.1
+0.13 +0.9
+0.10 +0.8
+0.07 +0.6
+0.04 +0.4
+0.01 +0.2
-0.02 0.0
-0.05 -0.2
-0.08 -0.4
-0.11 -0.6
-0.13 -0.8
-0.15 -0.9
-0.16 -1.1
-0.16 -1.1
-0.16 -1.2
-0.15 -1.1
-0.14 -1.1
-0.12 -1.0
-0.09 -0.8
-0.06 -0.7
-0.03 -0.5

0.00 -0.2
+0. 04 0.0
+0.07 +0.2
+0.10 +0.4
+0.13 +0.6
+0.16 +0.8
+0.18 +1.0
+0.19  +1.1
+0.21  +1.2
+0.22 +1.3
+0.22 +1.3
+0.22 +1.4

— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — . — — —
Pttt Pt P Pttt hanhath A A
NNWOSHO NJLwoS W— OO O1—Oh NOCOCTILON

— — — — —
© ™™ WPMEO® WPPEO PP PO OWPOO PEO®P® PWPPEP® PP®E®E <

~N OO0 W OOWWOWOOO OO~~~ OOVCITITT OXOHO~I~J00 OO0 W OO ~NI~JI~JI~J0O0 0000000000

— k. k. k.
0 HBANTIOO W—OOWOW ONKARNIO NPROR—

—



Comet 174P/(60558) Echeclus

2 —ANMMT OO WM OGN M~ OOt NOAN——AN —ODM~© LOSHALOCO
e X% = 00OC0COC00 ©COCOCOCO00 OOOCOCOC000 COO0OCO0000 0OO0COC0O0 0OC0CO000 00000 NX OO OHHOOS
O+~ QN T—— Y——— — —r——— — —— —r— — ————— — ———— Yo Y Yo o e Yo Yo Y Y ANAN—v—v+— AN AN
O ©
ANLO+— O
SN > S —OONS ONMYLD WYMAN— DEONO XM= FORD— —N——D ~IN—TF oo
<tOOoOo>» ..m + 4+ + + + + 4+ + + + + + + + + + + + + + + + + + 1 [ T R | I B | 11+ + + + + + +
0.0.0.% £
=
> OIM—D ONONGO D—ANAN —D~M FOALDN~ 0ODNT OTFOOTt OO M~NLOANDLD
W = O NN NLIOLO OWWOO© OO SOMN— OOO—AN MMOMMM MOAN——O O—ANANM
T OOO0O0O OOO00O0 O0O0O OO0OO00O0 O0O0O OO0OO00O0 OCOO0OC OO0O0O0O OO0OoOoo
OO O o I + + + + + 4+ + + + + + + + + + + 4+ + + + + + + + + [ | o O | | B + + + + +
VMDD ONOILO OANDD— OFO~M OO~ FONTE— OD—OLD AINOMO ™~ —OooLD
—— OO MNO® DO—MNOD —FTODN IF~OALD DVOMDP —FOON F~OND OOMOSD —<F~ON
—— L NS TOOOID OOOON~ I~~DW0H0 OHOHSH OO0~ ——NANN NOODO® <t <F<FLO
Ioe) 8
o o T WO—I~I~~ ANOMNANT OM~OAQALD LOMDOT LOMOOT ODNONT OAMOO LIS LO~NOD—
o— S H DO~ ONALOD OOLOON NOWDI— —O~TFr— ~NFNAN®D RONTO OOOMHHO® WOFTTFN—
- 9 2 3 RO MO NO—A®M JFOONS RO IOH—O0 SOLYM NNNAN®  OFOSSD  —dnso
Yy (N <« W .« &« « &« &« 4 & a4 2 = a4 2 = a4 = s 2 = a2 2 = a4 s a2 a . a a . a s s . aa s a
N < o © OIS rSreo00cs 0005000000 00E0E00080 00000 FSISISISIS  ISISISISIS SIS 0505600000
D —
> .~
S5QUR] S . NOOOMO ONANTI~ tDHOWOO OO0 DOOMNAN OO LOOANANN —ANOWOW— MAN—LO
oMo @ —rAOl —moeY OM—Y OS—mIIn O-—aN ——OlS ON—O MMM FIo—d
. . . . o
——a < Lo ———r—r— NN OO OOWOWW PN~~~ N[~ (O© (©OWOWWOLO LOOLOLOLD LOLOWWOW
0067 - VS T —— T — T —— T T —— T T — T T ——
NN +—+— w + 4+ + + + + 4+ + + + + 4+ + + + + 4+ + + + + 4+ + + + + 4+ + + + + 4+ + + + + + + + + + + + + +
—
o nnnn . O MOM~OT COPLOMNMAN MOMITO <I~ODM ANONVD OFTANN ©RO—<t ~ONO OO —0
- S g _INO—R0N OFIDM OO mHNON  HOOTID  OMO~ ORM~— NDODHD O—OTo
o —o— . OO O MMN—OAN OFTOOAN OFTOO— LOOMWOD OO FORMO OF—OS O—ALOo
g $Te I < _OHOMF FTOLO OS—AN® HIOLO O —Ar—r— ——O000 WS  HOWLLOW
WO =— 0T T £ A AN OMMmMm™m OO IS99 IS IS DM oM™
OO OO0OOD OIS OSSO COOOO OOOOO OO0 OIS O3S
—ONNN™—— —MMMOAN ANANANNEN —mm—m—— — OO0 OO D0 OOOMNI~I~  (©OWWo00
T“ N — N N N N N — ANM—ANM N — N N N N N —
£O00 . . e e e QOO S>> . . . 44945 . . oo
S—CCCOoOO0 OLLLy LLu>>> CCC— ——bjab) Q00+ HS3>>0 O00CCC OO0 v
OTTTOPO OTTFTO OO0OTIT S S5SS555 SS5S555 OOVOO QOO0 POTTST QOO T O
NODOOULL L=E=Ss=<ad <I<=== HOODODOD HOHacadc NHNNOoO O==Z=Za oD LU ==

95.2

+1.5 21.1

9.082 8.552 +0.40

28 04 02.33 +16 40.7

Mar.



Oh TT
2018/19
Jan.
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb.
Mar.
Mar.
Mar.
Apr.

N

N —

ﬁpr
pr.
oy

ay
May

N —
NNNNN NDWwwLw—

N —

June
June
juTe

uty
July

— N —
— k. k. —d

Y
uty
ﬁug.
ug
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

WN— LN

N = N—

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N —
OOOSHHO ~NJ~J0000 OO0V YW OCOOVOVO OOoOOoO——

N —
o

Mar.

Comet
Epoch =
T

Peri.

Node

Incl.

q

ml =

C/2011 KP36 (Spacewatch)

= 2018 July 21.0
= 2016 May
180. 55

S

113
173. 38255
18. 98293

1T

26.54181 TT

2000. 0

4.8811292 AU
8 +5 log(Delta) + 10.0 log(r)
RhA (2000) Decl.

8 +00

09
65
13

20. 45

52
.60
41

+00
+00
+00

+01
+01
+02
+02
+03

+03
+04
+04
+05
+05

+05
+05
+05
+05
+05

+05
+05
+05
+05
+04

+04

+03
+04

.85 -01°01"
4

06.
36.

O—=OhL~d O0OH—OW OO ~N—O0~d NOOONIA NO——J

—WOIAhd IO —=NWO—

N

Delta

. 816
994
. 183
379
.578

~
[{=]
©

© OO0 WWOEEEEE ~NNNNN NSNS NSNS NSNS OO0 OO SO

r

395
439
482
526
570

S O D

Daily

m
-0.08
+0. 02
+0. 11
+0. 21
+0. 29

0.8731466
38. 4785051 AU
0. 00412930

motion

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

— O Oo1—=0O1

—O©UTINCO SO PROON OOO©WOoHO ONWWW

W OCICIOIARN ©O1—OoO CIOCION 1o O1-M~

238. 69 years

=A

— k. . — — — k. k. —) — R QU G QA QY — k. k. k. k. — k. k. k. k. — k. k. k. — k. k. . k.

— — — — —

— el kel L
oo o~ Oo10T AN —

—

— O oo

— O OO0 OOOWOO OOOCVWYW COWOWWOWO OO~ OIhRwWNN

—_— ek ko R QU U G G —_—— —

—_—
OO —

~J OO
= RGN
o O OO SOOONN OHO—NW

(=)
~

—0O~JOH0 NOOODNOW PHWJOO0 NWWOoOHIOY OO UT WNRERIN

mOWROT o= Wh 11~



Comet C/2014 R3 (PANSTARRS)

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

[ S T T T
— AN AANAN— OO—AIM <TEWOWOOLO O©COOOLO LD ITITMOMAN AN O OOOOO OOOoOOoOOoO
..nlu.+++++ +r+++r ++v v T r+E+++ ++ 011
e
—~ > A OO Or—OLS OO OMOMTSAN ©OAIMM MAIODOAN OANOANDD 0O —0 AlO<—
s = m34567 M~NOOOOM~NOW LOSMAN— OO—r—AN ANANMMM MOMOAANAN —r— OO0 —AMSS LDWWLWLO
W T OO0000 OO0O000 O0000 OO0O00O OO0000 OO0000 OO00O0O o000 OO
o o 15969 6v 1 rvrovcr1rorr e+ +++ + + + + + + + + + + +++ 100 110101 11111
o VO~ ITr—OOM~O <TOMAAN OMITOS OO ANOOTXO ANI~AN~M T Or~Mm o~ —oOo
—— . OROT—FTO OAITTO NOOHAILD O—<IIT~O MO MO OM~NOM OSSN~ <TTOANLOD VOO~
—— Lo L OO0O0O0O Or—r—r—AN AANANMM O IL OO OW IS0 OO OSHNO OO—r—r— AlANMMmM
e e e s a e e a o aa o a e s aaa o w e aawwa o aaaaa s aaaa s www o aaa e
N o + F~F~0000C0 ©OCOCOCOO0 COCOOCOOCOCO OCOCOCOCOOO COCOOCOOCOCO ©COCOCOCOO0 COCOVOD OO OOHOOOHD
(o) .
~ O —~ T OCOOTM O™ M OANOOAN LLOOODLO LOANIT~00 <STOMON OSMO RO ™~OoOLuoMmsT
ol O © +H OO LOSMAIM OAIOOOLO Mr—oOoSOo AIMAICOAN VO SrS Ot r—T <IAI—AILO —r—MOH00
~— B € 0 T S S R Y
N o % o ~rrsr~r- ~r~rr~r- M~r~r~oooo VOO SHS OSHOOOO O SHOOOHO O SHOHOHOH O ©0O ©O ©O CO ©O ©0 ©O ©O CO O
“”3 ~—
> . ON—O<r o0
SIOHO~D O O—OOO NOMOND MDDHOLOD DO~ OFOWRS MOOLOM OMHLOND BOFS LOHOO™M
006400029 Lo % ANLO—MLO Or—Ot ™ IO r—7— +—r—r—r—r aNANMmMm<F OANTOM OoOTAN—O IO O ™ +——ANr—+—
..... o
T—_r— Mt OoOr~O + ARVAROSHOHD OOOHOS Or~r~oLn <OOANT—O OO~VOLOH LOFTMOMAN Nr—r—r—+— OO ™r—r— r—r—r—r—r1—
OO™—M™ ~ MOMMMM <IITTMM MOMOMMM MMM ANANANANAN  ANANANANAN  aNaNAaNONAN NN oNoaNoaNeNeN
ANAN+—™M < m + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
I S O MOOWO LOMMN~N—LO M—0OT0 —OOOANM NO—MSE OOWOLD DM~ OM~SN <t ~—0000
= | /n./_\m6009009 ANANT—<TAN OOOMANT— OO0 ANOOANILLD OOt OO —O© OMOANANLD~— —~NANOM
S = O— I . NOOOOANLD OO NT~ OlO—00W OO —M~OMm ©OOMOKE ONANMAN —DOND M~AN©—
m M.lulw m Ah55443 ANAN—OLO LO<ITITMOM MOMMMM I IOl LLOOOO r—r—r—r— —OOO0OLl LLITOMm
— .
wL—a.=Z— S o 1= o —r—r—r—r —r—r—r—O OOOOoOO OO OOO OOOOoOOoO Or—r—r—— —r—r—r—r —r—r—r— O O O0O0OOoOO
111111111111111111111111111111111111111111111
OO ANANN—— —0MMmMmAN AN ANANANAN —r—r—r—+ —r— OO0 OO OO0 OO~ OWWWOooo
T“ N - N N N N N -— ANM—ANM N -— N N N N N -
£O00 . . e . DO O>> >> B
O—C CC OO O v [ e CCC—— ——bobotw [e N e N e R = >>>0 COCCC QOO -
O T T COLO O T T OO0 T T © o e e e R o I R R i | DOLOOLOO OO0OO0O0O DD O T © OOOLOT®©
ANDOODOLL LE=S=SEd <dC=== DO OO/ MOMho<<<t VUVLWOO O=2=Z=0 0oaDD LbhuuL==

-1.2 18.9 142.5

-0. 46

8.605 9.416

10 26.51 +21 03.0

28

Mar.



Comet C/2014 OE4 (PANSTARRS)

Epoch = 2018 July 21.0 1T
T =2016_Dec. 11.38973 TT
Peri. = 65.79384

Node = 240.38761 2000.0
Incl. = 81.34797

q = 6.2452114 AU

e = 1.0008258

=A
I

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

Oh T R.A. (2000) Decl. Delta r Daily
2018/19 h m o m
Jan. 2 19 44.50 +58 45.2 6.839 6.781 +1.55
Jan. 12 20 00.19 +59 00.7 6.893 6.808 +1.59
Jan. 22 20 16.14 +59 23.6 6.951 6.835 +1.60
Feb. 1 20 32.24 +59 53.5 7.012 6.863 +1.61
Feb. 11 20 48.38 +60 29.8 7.074 6.891 +1.61
Feb. 21 21 04.48 +61 12.0 7.138 6.919 +1.60
Mar. 3 21 20.45 +61 59.5 7.202 6.949 +1.59
Mar. 13 21 36.21 +62 51.6 7.265 6.978 +1.56
Mar. 23 21 51.67 +63 47.7 7.325 7.008 +1.53
Apr. 2 22 06.75 +64 47.1 7.382 7.039 +1.48
Apr. 12 22 21.37 +65 49.2 7.434 7.070 +1.43
Apr. 22 22 35.43 +66 53.2 7.481 7.101 +1.37
May 2 22 48.82 +67 58.6 7.521 7.133 +1.30
May 12 23 01.41 +69 04.6 7.554 7.166 +1.21
May 22 23 13.04 +70 10.9 7.579 7.198 +1.10
June 1 23 23.52 +71 16.5 7.596 7.232 +0.98
June 11 23 32.62 +72 20.8 7.605 7.265 +0.82
June 21 23 40.06 +73 23.1 7.605 7.299 +0.64
July 1 23 45.52 +74 22.2 7.597 7.334 +0.42
July 11 23 48.66 +75 17.3 7.582 7.369 +0.17
July 21 23 49.11 +76 06.8 7.560 7.404 -0.11
July 31 23 46.63 +76 49.1 7.533 7.439 -0.41
Aug. 10 23 41.14 +77 22.2 7.502 7.475 -0.71
Aug. 20 23 32.84 +77 44.1 7.468 7.512 -0.96
Aug. 30 23 22.45 +77 52.7 7.434 7.548 -1.12
Sept. 9 23 11.00 +77 46.8 7.401 7.585 -1.15
Sept.19 22 59.83 +77 25.6 7.373 7.623 -1.05
Sept.29 22 50.17 +76 49.5 7.350 7.660 -0.85
Oct. 9 22 42.87 +16 00.0 7.336 7.698 -0.58
Oct. 19 22 38.39 +74 59.1 7.333 7.736 -0.29
Oct. 29 22 36.78 +713 49.1 7.342 7.775 -0.01
Nov. 8 22 37.82 +72 32.5 7.366 7.814 +0.24
Nov. 18 22 41.19 +71 12.0 7.405 7.853 +0.45
Nov. 28 22 46.51 +69 49.8 7.460 7.892 +0.62
Dec. 8 22 53.41 +68 28.2 7.531 7.932 +0.77
Dec. 18 23 01.59 +67 09.2 7.618 7.972 +0.88
Dec. 28 23 10.76 +65 54.4 7.719 8.012 +0.96
Jan. 7 23 20.70 +64 45.2 7.832 8.053 +1.03
Jan. 17 23 31.22 +63 42.7 7.956 8.094 +1.08
Jan. 27 23 42.15 +62 47.5 8.087 8.135 +1.11
Feb. 6 23 53.38 +62 00.1 8.224 8.176 +1.13
Feb. 16 00 04.79 +61 20.7 8.362 8.217 +1.15
Feb. 26 00 16.28 +60 49.1 8.500 8.259 +1.15
Mar. 8 00 27.78 +60 25.1 8.634 8.301 +1.15
Mar. 18 00 39.23 +60 08.4 8.761 8.343 +1.14
Mar. 28 00 50.54 +59 58.3 8.879 8.385 +1.12
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Comet 103P/Hartley

I
[N\ Jefa

1T
20. 41930 TT

2000. 0

.0669038 AU
ml =11.4 + 5 log(Delta) + 15.0 log(r (t-30))

21.0
. 32691

1
1
1
9
3
1

8 July
7 Apr.
72359
.59349

20
20
18
21

1

Epoch

T
Peri.
Node
Incl

q

m1
0
0
0
0
0

Daily motion

r
041
113
183
251

3
3

506
462 3

Y———y—p—

Y —p——

319
385
450
514
571

440 3
444 3
478 3
543 3
638 3

2
2
2
2
2

Y—————
Y—————

Y—————

07
22

638
699
158
816 +0
873 +0

Y————p—

36
4]
56
64
11

929 +0
984 +0
039 +0
092 +0
144 +0

662 3
868 3
072 4
274 4
468
653

Y—————
Y—————

Y—————

16
80
83
85
87

195 +0
245 +0
294 +0
342 +0
390 +0

826 4
986 4
130 4
256 4

4
4
4
5
5

——y—y——

—— O OO
ANM—AM
—— bhbow
5335355
OO <C<C<C

88
88
88
86
84
82

436 +0
482 +0
926 +0
570 +0
613 +0

4 4
1 4
8 4
3 4
6 4

6
5
1
6
8

NILOLOLO

Y————p—

18
13
68
61

655 +0
696 +0
137 +0
176 +0
815 +0

987 4
565 4
523 4
460 4
380 4

)
5
)
)
5

Y y————

Y———y——

53
43
32
20
07

853 +0
891

927 +0
963 +0
998 +0

Y —p———

Y————p—

Y —y—yp——

Y ————

Y———y——

160.9

+4.1

4.238 5.191 -0.62

13 25.42 -14 31.3
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21.0 1T
26. 79148 TT

9720651 AU

0013618
7.4 +5 log(Delta) + 10.0 log(r)

R. A. (2000) Decl.

h

8 July
7 Apr.
78464
61660
55767

Comet C/2017 D3 (ATLAS)

Epoch

T
Peri.
Node
Incl.
q

e

ml =

m1
8
8
8
8
8

Y ———y—

+ +—r——

49 +
63 +

Daily motion
20
34 +

-0
-0
-0
-0
-0

.
330
358
386
416
446

234 5
080 5
935 5
807 5
702 5

Delta

5
5
4
4
4

58 +03
32 +05
67 +07
57 +08
01 +11

Y—— ———

Oh TT

——p———

Y ——y—

Y —p——y—

Y—————

Y ———y—

645
681
117
154
192

828 5
975 5
146 5
335 5
536 5

4
4
5
5
5

39 +23
34 +24
44 +25
86 +26
67 +26
86 +21
34 +21
03 +27

49
41
34
28
24

Y—— ———
—— y———

21
08
03
13
22

830
869
909 +0
949 +0
990 +0
031

19 +21
48 +27

—————
—————

—————

29
35
40
44
46

073 +0
115 +0
158 +0
201

107 6

679 6
820 6
939
035

NOM~Or~

98 +27 3
15 +27 3
87 +21 2
04 +27 2
53 +217 2

24
28
31
36
40

Y—— ———
—— y———

———y—y—

48
49
49
4]
45

245 +0
289 +0
334 +0
379 +0
424 +0

5% 6
16 6
714 6
48 6
01 6

Y Y———y—

—————

Yo Y ——

41
37
30
23
14

470 +0
516 +0
563 +0
610 +0
657 +0

035 6
952 6
856 6
152 6
644 6

——y———

Y p—p——y—

-0
-0
-0
-0

105 +0
153
801
850
899

538 6
439 6
353 6
285 6
240 6

6
6
6
6
6

Y——p———

—————

-0
-0
-0
-0
-0

948
997
047
097
147

221
233 6
275 1
348 1
450

coMmr~r~a

y————

125. 1

+3.8 20.1

6.577 7.197 -0.96

11 20.85 +50 29.7

28
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Feb.

May

June
June
June
July
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.

N — N — N — N
NNONINOIN NWWL—

— N —
— k. k. —d

LWN— LONS

N — N— N— N— N == N—
OO ~NI~I-J0000 OOV O OOOOWO OOoOoOo——

N =
(o]

Comet
Epoch
T

Peri.

Node

Incl.

C/2015 ER61 (PANSTARRS)

= 2018 July 21.0 1T

= 2017 May 9.98616 TT

= 68.18663

= 235.22103 2000.0

= 6.34977

= 1.0417960 AU

= 0.9973925

7.6 + 5 log(Delta) + 10.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

.54 +15°31.0 2.844 3.463
93 +15 28.9 3.087 3.572
00 +15 35.6 3.340 3.679

.48 +15 49.4 3.598 3.786
13 +16 08.7 3.858 3.891
75 +16 32.0 4.116 3.996
13 +16 58.0 4.369 4.100
13 +17 25.5 4.613 4.203

.61 +17 53.5 4.847 4.305

.45 +18 21.4  5.067 4.406
52 +18 48.3 5.272 4.507
75 +19 13.9 5.459 4.607
03 +19 37.6 5.628 4.706
28 +19 59.2 5.777 4.804

.43 +20 18.5 5.905 4.901

.39 +20 35.3  6.012 4.998
08 +20 49.5 6.096 5.094

.44 +21 01.1  6.158 5.190

.36 +21 10.2  6.199 5.284

.18 +21 16.9 6.219 5.379
60 +21 21.2 6.218 5.472
74 +21 23.5 6.199 5.565
10 +21 23.9 6.163 5.657
58 +21 22.5 6.112 5.749
10 +21 19.8 6.049 5.840

.56 +21 15.7 5.979 5.931
88 +21 10.6 5.904 6.021
01 +21 04.6 5.829 6.110
92 +20 57.8 5.760 6.199
64 +20 50.3 5.701 6.288
23 +20 42.0 5.658 6.376
84 +20 33.2 5.636 6.463
68 +20 23.7 5.640 6.550
02 +20 14.0 5.674 6.637
17 +20 04.2 5.739 6.723
44 +19 54.8 5.837 6.808
16 +19 46.2 5.968 6.893
56 +19 39.1  6.129 6.978
84 +19 33.7 6.317 17.062
12 +19 30.4 6.528 7.146

.45 +19 29.2 6.756 7.230
84 +19 30.2 6.997 7.313

.23 +19 33.1 7.245 7.395

.56 +19 37.7 1.496 7.478
74 +19 43.6 7.743 7.560
66 +19 50.4 7.984 7.641

~N OOCIARNO NPREROO0O OOOWWOW OONOOOT HAN——W CI0OWUT OOWUIOoY ~NOOOT N~I—W

=A

— k. —h — — — k. . — R QR QU G —y — ek k. ek k. R QR QU G —y — ek k. k. —d

— — — — —
SOO ©OOOO ©OOOEO ©OOOX ©VEEEX EEEIN —NNSS SOCICIOT

O OISO CIW N—=OOWO NIOCI0IR BRWWWNY N—=—OW O©OOIHO0T PBN—O~d OPRNON BPANOOYW

—_— k. —

82.

— ) —

R QU QU G G

—_ — ek ko
~N oo —
ol ~NN©oo—

D
(=2}

—)dOOOR WOITOOHOUT OIN—0Io) I—Oo0h—Oo NOWwWw—

PROT OO oIy N

o

WAoo

SOPRARROOO dh—O©©



Oh TT
2018/19
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb.
Mar.
Mar.
Mar.
Apr.

N

N —

ﬁpr
pr.
oy

ay
May

N —
NNNNN NDWwwLw—

N —

June
June
juTe

uty
July

— N —
— k. k. —d

Y
uty
ﬁug.

ug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

WN— LN

N = N—

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N —
OOOSHHO ~NJ~J0000 OO0V YW OCOOVOVO OOoOOoO——

N =
o

Mar.

Comet
Epoch
T

Peri.

Node

Incl.

q

m1

47P/Ashbrook-Jackson

= 2018 July
2017 June
357. 63791
356. 96600

13. 02866

w

R. A. (2000) Decl.
h m

.65 +17 54,
.87 +18 28.
.97 +19 09.
.54 +19 58.
.59 +20 51.

.56 +21 48.
.33 +22 49.
.17 +23 50.
.19 +24 53.
.29 +25 54,

.19 +26 54.
.44 +27 52.
.94 +28 47,
.63 +29 39.
.44 +30 27,

.29 +31 11.
.10 +31 50.
.19 +32 25.
.21 +32 56.
.45 +33 23.

.21 +33 47,
.46 +34 08.
.07 +34 26.
.91 +34 43,
.84 +34 59,

.12 +35 15.
.35 +35 33.
.55 +35 54,
.13 436 17
.85 +36 44,

.53 +37 14
.98 +37 47,
.09 +38 22.
.92 +38 56.
.66 +39 25.

1T +39 46.
.95 +39 57.
.98 +39 56.
.12 +39 42.
.87 +39 19

.89 +38 48.
.06 +38 12.
.40 +37 35.
.80 +36 57.
.09 +36 20.

.04 +35 44,

o

—WO0W HAHNWOW NoOOoOOPRO WOIO©O N—O—©O© OO

—OoHh—OH [da[db LN Neldy]

Gl AN

21.0 17T
10. 04573 TT

2000. 0

2.8177399 AU
.8 +5 log(Delta) + 22.5 log(r (t+20))

Delta

114
. 871
030
. 188
343

N
N
oo

B ORRRRE ARARRL DWWWW WKWK BWWWE WRKWKWK  WWWLWL WWKWWKW  WWLILIL

r

048
069
091
113
136

Daily motion
m

+0.65 +3.0
+0.81 +3.8
+0.94 +4.5
+1.06 +5.1
+1.16 +5.6
+1.24 +5.9
+1.32 +6.1
+1.38 +6.2
+1.43 +6.2
+1.47 +6.1
+1.51 +5.9
+1.54 +5.6
+1.56 +5.3
+1.58 +5.0
+1.58 +4.6
+1.58 +4.1
+1.58 +3.7
+1.56 +3.3
+1.53 +2.9
+1.50 +2.5
+1.45 +2.2
+1.39 +1.9
+1.32  +1.7
+1.24  +1.6
+1.14  +1.6
+1.02 +1.7
+0.89 +1.9
+0.73 +2.2
+0.56 +2.5
+0.36 +2.9
+0.15 +3.2
-0.08 +3.4
-0.32 +3.5
-0.54 +3.2
-0.73 +2.5
-0.85 +1.6
-0.90 +0.4
-0.87 -0.8
-0.76 -1.9
-0.59 -2.8
-0.38 -3.4
-0.16 -3.7
+0.05 -3.8
+0.25 -3.8
+0.42 -3.6
+0.58 -3.5
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e = 0.3172333
a=4.1269439 AU
n= 0.11756044

P = 8.38 years
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Comet C/2015 V2 (Johnson)

Epoch = 2018 July 21.0 1T
T 12.33438 TT

~ = 2017 June
Peri. = 164. 90958
Node = 69.84477 2000.0
Incl. = 49.87691
q = 1.6374249 AU
e = 1.0016368
ml = 5.6 +5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily
2018/19 h m o
Jan. 2 21 06.20 -54 29.1 3.708 3.030 +2.73
Jan. 12 21 32.77 -53 22.3 3.827 3.124 +2.57
Jan. 22 21 57.77 -52 10.2 3.938 3.220 +2.42
Feb. 1 22 21.25-50 55.4 4.040 3.315 +2.27
Feb. 11 22 43.32 -49 40.5 4.134 3.410 +2.13
Feb. 21 23 04.09 -48 27.5 4.217 3.505 +2.01
Mar. 3 23 23.64 -47 18.3 4.292 3.600 +1.89
Mar. 13 23 42.08 -46 14.6 4.356 3.694 +1.79
Mar. 23 23 59.49 -45 17.9 4.411 3.789 +1.69
Apr. 2 00 15.90 -44 29.5 4.455 3.883 +1.59
Apr. 12 00 31.38 -43 50.4 4.491 3.977 +1.50
Apr. 22 00 45.93 -43 21.6 4.517 4.070 +1.40
May 2 00 59.55 -43 03.9 4.535 4.164 +1.31
May 12 01 12.22 -42 57.9 4.547 4.256 +1.21
May 22 01 23.90 -43 04.0 4.552 4.349 +1.11
June 1 01 34.51 -43 22.4 4.552 4.441 +1.00
June 11 01 43.97 -43 53.0 4.550 4.533 +0.88
June 21 01 52.17 -44 35.4 4.547 4.624 +0.74
July 1 0158.97 -45 28.6 4.544 4.715 +0.60
July 11 02 04.22 -46 31.4 4.545 4.805 +0.43
July 21 02 07.75 -47 41.7 4.552 4.895 +0.25
July 31 02 09.41 -48 56.9 4.566 4.985 +0.06
Aug. 10 02 09.06 -50 13.9 4.591 5.074 -0.15
Aug. 20 02 06.60 -51 28.8 4.629 5.163 -0.36
Aug. 30 02 02.07 -52 37.3 4.680 5.251 -0.56
Sept. 9 01 55.60 -53 35.2 4.748 5.339 -0.74
Sept.19 01 47.51 -54 18.5 4.832 5.427 -0.88
Sept.29 01 38.33 -54 44.1 4.933 5.514 -0.96
Oct. 9 01 28.66 -54 50.2 5.052 5.601 -0.97
Oct. 19 01 19.18 -54 36.3 5.187 5.687 -0.91
Oct. 29 01 10.51 -54 03.5 5.336 5.774 -0.80
Nov. 8 01 03.13 -563 14.0 5.499 5.859 -0.65
Nov. 18 00 57.35 -52 10.6 5.673 5.944 -0.48
Nov. 28 00 53.30 -50 56.5 5.855 6.029 -0.31
Dec. 8 0050.96 -49 34.7 6.042 6.114 -0.14
Dec. 18 00 50.24 -48 08.0 6.233 6.198 +0.01
Dec. 28 00 50.99 -46 38.9 6.423 6.282 +0.15
Jan. 7 00 53.01 -45 09.3 6.610 6.365 +0.27
Jan. 17 00 56.15 -43 41.0 6.792 6.448 +0.37
Jan. 27 01 00.20 -42 15.2 6.966 6.531 +0.45
Feb. 6 01 05.01 -40 53.2 7.129 6.613 +0.52
Feb. 16 01 10.43 -39 35.8 7.280 6.695 +0.57
Feb. 26 01 16.33 -38 23.8 7.418 6.777 +0.61
Mar. 8 01 22.58 -37 17.9 7.540 6.859 +0.64
Mar. 18 01 29.08 -36 18.5 7.646 6.940 +0.66
Mar. 28 01 35.72 -35 26.1 7.736 7.020 +0.67
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Comet 90P/Gehrels

Epoch = 2018 July 21.0 1T
T =2017 June 19.02195 TT
Peri. = 29.21995 e = 0.5094640
Node = 13.24348 2000.0 a= 6.0636551 AU
Incl. = 9.63494 n= 0.06600888
q = 2.9744411 AU P = 14.93 years
ml = 0.8 +5 log(Delta) + 30.0 log(r (t-90))
Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2018/19 h m o m :
Jan. 2 05 07.76 +35 45.7 2.363 3.278 -0.56 -1.8 17.3
Jan. 12 05 03.07 +3524.6 2.45 3.307 -0.35 -2.4 17.4
Jan. 22 05 00.62 +34 59.9 2.572 3.337 -0.11 -2.6 17.6
Feb. 1 05 00.58 +34 34.4 2.706 3.368 +0.13 -2.5 17.8
Feb. 11 05 02.90 +34 10.1 2.856 3.400 +0.36 -2.3 18.0
Feb. 21 05 07.41 +33 48.1 3.017 3.432 +0.56 -2.1 18.2
Mar. 3 05 13.85 +33 28.6 3.186 3.466 +0.74 -1.8 18.5
Mar. 13 05 21.95 +33 11.1 3.359 3.500 +0.89 -1.7 18.7
Mar. 23 05 31.47 +32 55.0 3.533 3.534 +1.02 -1.6 18.9
Apr. 2 05 42.16 +32 39.5 3.705 3.570 +1.12 -1.6 19.1
Apr. 12 0553.79 +32 23.6 3.874 3.606 +1.21 -1.6 19.3
Apr. 22 06 06.18 +32 06.7 4.037 3.642 +1.27 -1.8 19.5
May 2 06 19.15 +31 48.1 4.192 3.679 +1.32 -2.0 19.7
May 12 06 32.54 +31 27.2 4.338 3.717 +1.36 -2.2 19.9
May 22 06 46.22 +31 03.7 4.473 3.755 +1.38 -2.5 20.1
June 1 07 00.07 +30 37.4 4.596 3.793 +1.39 -2.8 20.3
June 11 07 13.99 +30 08.2 4.706 3.832 +1.39 -3.1 20.5
June 21 07 27.87 +29 36.2 4.801 3.871 +1.38 -3.4 20.7
July 1 07 41.64 +29 01.5 4.882 3.910 +1.37 -3.6 20.8
July 11 07 55.22 +28 24.3 4.947 3.950 +1.35 -3.8 21.0
July 21 08 08.54 +27 45.1 4.996 3.990 +1.32 -4.0 21.1
July 31 08 21.54 +27 04.3 5.028 4.030 +1.28 -4.1 21.3
Aug. 10 08 34.15 +26 22.4 5043 4.071 +1.24 -4.2 21.4
Aug. 20 08 46.31 +25 40.1 5.041 4.111 +1.19 -4.2 21.6
Aug. 30 08 57.96 +24 58.0 5.022 4.152 +1.13 -4.2 21.7
Sept. 9 09 09.04 +24 16.8 4.987 4.193 +1.07 -4.0 21.8
Sept. 19 09 19.47 +23 37.4 4.936 4.234 +1.00 -3.8 21.9
Sept.29 09 29.17 +23 00.6 4.869 4.275 +0.93 -3.5 22.0
Oct. 9 09 38.07 +22 27.3 4.790 4.316 +0.84 -3.1 .
Oct. 19 09 46.05 +21 58.4 4.698 4.358 +0.74 -2.6
Oct. 29 09 53.01 +21 35.0 4.596 4.399 +0.64 -2.0
Nov. 8 09 58.85 +21 17.7 4.487 4.440 +0.52 -1.3
Nov. 18 10 03.42 +21 07.5 4.374 4.482 +0.38 -0.6
Nov. 28 10 06.62 +21 04.9 4.261 4.523 +0.24 +0.2
Dec. 8 10 08.35 +21 10.1 4.151 4.564 +0.09 +0.9
Dec. 18 10 08.50 +21 22.9 4.050 4.606 -0.07 +1.7
Dec. 28 10 07.09 +21 42.5 3.963 4.647 -0.23 +2.3
Jan. 7 10 04.16 +22 07.4 3.894 4.688 -0.37 +2.7
Jan. 17 09 59.88 +22 35.6 3.848 4.729 -0.49 +2.9
Jan. 27 09 54.54 +23 04.2 3.829 4.771 -0.58 +2.8
Feb. 6 09 48.51 +23 30.7 3.839 4.812 -0.62 +2.4
Feb. 16 09 42.27 +23 52.5 3.881 4.853 -0.62 +1.8
Feb. 26 09 36.29 +24 07.7 3.954 4.893 -0.57 +1.1
Mar. 8 09 31.01 +24 15.2 4.055 4.934 -0.48 +0.3
Mar. 18 09 26.77 +24 14.7 4.183 4.975 -0.36 -0.5
Mar. 28 09 23.80 +24 06.5 4.333 5.015 -0.22 -1.2
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Oh TT
2018/19
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Jan. 12
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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.
Mar.

N— N—

N —
OOOSHHO ~NJ~J0000 OO0V YW OCOOVOVO OOoOOoO——
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Mar.

Comet
Epoch
T

Peri.

Node

Incl.

352P/Skiff

= 2018 July
= 2017 June
309. 07603
28. 15552
21.01694

2.5357057 AU

4 +5 log(Delta) + 22.5 log(r)

[$2]

R. A. (2000) Decl.
h m

o

.99 +05 3
.97 +07
.07 +08
.09 +10
.87 +12

.28 +13
.22 +15
.58 +16
.28 +18
.25 +20

.42 +21
13 +22
11 +24
.50 +25
. 84 +26

.04 +27
.05 +28
.77 +30
.10 +30
.96 +31

.22 +32
.15 +33
43 +34
.08 +35
.53 +36

.60 +37
8.09 +38
.82 +38
.60 +39
.33 +40

.99 +41
.69 +42
13 +42
.61 +43
.97 +43

.52 +43
.94 +42
.14 +42
.29 +42
.15 +41

.12 +41
.32 +40
.18 +40
.52 +40
.15 +39

.88 +39
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21.60918 TT

2000. 0

Delta

. 832
.012
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046
089
134
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Comet 71P/Clark
%poch = 2018 July

21.0 1T
= 2017 June 30.26068 TT

Peri. = 208.94275

Node = 59.44442  2000.0
Incl. = 9.44538

q = 1.5863832 AU

e = 0.4944983
a=3.1382351 AU
n= 0.17728658
P= 5 56 years

ml =10.4 + 5 log(Delta) + 15.0 log(r (t-40))

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

135
. 883
. 026
. 162
. 290

N
(o2
w

03 07.27 +13 31 651
03 15.88 +14 09. 1 565
03 23.31 +14 40.2 470
03 29.39 +15 05.0 369
03 33.90 +15 23.5

03 36.68 +15 35.7 157
03 37.54 +15 41.9 055
03 36.36 +15 41.9 960
03 33.10 +15 36.0 878
03 27.87 +15 24.5 814
03 20.94 +15 08.0 172
03 12.78 +14 47.8 159
03 04.02 +14 25.9 175
02 55.34 +14 04.6 824
02 47.45 +13 46.3 903
02 40.86 +13 33.3 012
02 35.95 +13 27.3 146
02 32.90 +13 29.0 300
02 31.72 +13 38.5 470
02 32.34 +13 55.5 651
02 34.60 +14 19.1 837
02 38.33 +14 48.3 025
02 43.36 +15 22.1 211
02 49.49 +15 59.3 390
02 56.57 +16 39.0 560
03 04.46 +17 20.3 119
03 13.00 +18 02.2 864

B RRRRE AROKW DWWWW WKWK WBWWWE WRKWKWK  WRNNN NRNNR RRNNN

r

283
338
394
449
504
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Daily motion
m

+1.83 +13.1
+1.78 +13.1
+1.74 +12.9
+1.69 +12.7
+1.656 +12.4
+1.61 +12.1
+1.58 +11.7
+1.54 +11.2
+1.51 +10.8
+1.48 +10.3
+1.44 +9.7
+1.41  +9.1
+1.37 +8.5
+1.32 +1.9
+1.28 +7.3
+1.22 +6.6
+1.16 +6.0
+1.09 +5.3
+1.01 +4.7
+0.91 +4.0
+0.80 +3.4
+0.67 +2.8
+0.53 +2.1
+0.36 +1.5
+0.18 +0.9
-0.02 +0.3
-0.23 -0.3
-0.44 -0.9
-0.62 -1.4
-0.77 -1.9
-0.86 -2.1
-0.88 -2.2
-0.83 -2.0
-0.73 -1.6
-0.57 -0.9
-0.39 -0.2
-0.20 +0.6
-0.02 +1.4
+0.16 +2.1
+0.31 +2.7
+0.45 +3.2
+0.57 +3.6
+0.67 +3.9
+0.75 +4.1

.2

.2
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1T
19.36300 TT

21.0

. 8764874 AU
9.4 +5 log(Delta) + 15.0 log(r)

. 39104
.A. (2000) Decl.

18 July
17 Aug.
3.3
9.6
8.13033
1.8

0
0
1
1

1

Comet 30P/Reinmuth

E
T

poch = 2
=2
Incl.
ml =

Node
q

m1
6
6
6
6
6

Y——p—y——

28
09
86

Daily motion
59
45

r
212 +1
256 +1
301 +1
348 +1
395 +0

Delta
396 2
326 2
252 2
175 2
097 2

2
2
2
2
2

Y———y—p—

Y—————

Y y——y——

61
34
06
23
48

444  +0
493 +0
943 +0
594
645

2

20 2
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O Hoooor~
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Y y————
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147
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902
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Y—————
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32
48
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106 +0
157 +0

—————

Y—————
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207 +0
257 +0
306 +0
355 +0
404 +0

3

857 3
043 3
231

418 3
602 3

———y——

Y——y—yp——

22
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23

Y——y—y——

686 +
131

176+
820 +
864 +

524 3
631 3
121 3
7192 3
845 3

Y ————

Y———y——

86. 7

+0. 8

16
65
52

86
4.250 4.308 +0.38

Y—————
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Comet C/2015 VL62 (Lemmon-Yeung—PANSTARRS)
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8.7+ 5 log(Delta) + 10.0 log(r)
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Daily motion
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Comet 145P/Shoemaker-Levy
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Comet C/2016 T3 (PANSTARRS)
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Comet C/2014 B1 (Schwartz)

WH& OO~ OO0 LSO OO OOANOOLO MO~ <TJTOOLO MOHAMLOOS M~OoOOoWw
1< T T T T T T .
O ANOMSTY SANANANTT —r—r—AOIAN MOS0 O—MTS O ANOOIM~W LIS MMmA AlANANANANN oM <EFAN—
— ANMTLOOO S~ OAN—OO0 OO~ OO AN— —r—ANM <O~ OO—AM <L oorr~
b ~r—r—r—r— —r—r—r—r— —r—r—r T Y —
ANANT+—r—— —r—r—r—AN AN T O©OOOONS ISNSNNO OOV VLSS S S S <
2 e
E OQOQOUOUOUOOY VOOV YW WOUOVOYW VWOOUOOWYW WOUOVOYW WOUOWOWYW WOUOWOYW VWOOWOWYW OOV
111111111111111111111111111111111111111111111
m MOO—LONS OO —0O<TOW AN MOS0 OO~NOS AWM ™~Mr—OOM Yoo~
= —=r—ada cdaadaa ANeEemE—mO 000 = e mm—m—— — 0000 O—r—ala | AN
..nlv. + + + + + + + + + + + + + + + + 11 [ I I I [ I I B [ N + + + + + + + + + +
1<
— > OO~ A ANOMNSAN N~~~ MMM~ <TONOO OO~ M~MAOAN ©©COTANO MO~NO+—r—
R m01112 ANANAN—— OOOr—— AANMMT IO LSS IOMOANN —— OO0 —r—AlaNAN
W T O0000 OO0000 O0000 O0O00O0 OO0000 OO0000 OO0O00O0 OO0O00S OO0
o o [ O B [ I | I+ + + + + + + + + + + + + + + + + + + + + + + ++ + 1 | [ O B
o O—OOLO O~ O ANO O~V ITIWOLODO OHT™—MOW OHAILOOOM ™~Sr—O—O© NSO~
—— . NSO HO) OO MOMTLOO O~ O —ANMSTLO O~ O0— AW O—AISLO ™~ OoAM
—— o L OO ©OOOWOYOW OCOOOW COOOrS IS SN0 00000 COHOHOIOY OOHOOO
B T S T T S S R S S
% o + SHOOOOHD OO OO SOOI SHOOOOHD OSHOOOSHO O SHOOOOO O SHOOOHO O HOOOOO
———
~ .
< O — T AN TOTOD LO—ODNDOO FTOHNO OO~ ONR OO TLOAIND —LOSITANAN OSSN — <SAIoOLoN
OO O © H —Or~OOM™M —AILOANAN M~ANOLO AN —<t ~rSLONLD mOMM~O0 OO —O© OO~ O© OoOotTMW
—— _— 0 QW . e e e e e e e s s a s s s aa s a2 aaaaaaaa s s s a aa s a s aaaa s w
N+— D O OO0 OO WOSHOOOHOS OO OOO OOOOO OOCOOO OOOOOoH oo OoOo OoOoooND
[ee)eo] o T YT Y — T————
. LK
>SHEPANAM~O =Ts]
DNOHINLOO O MOB—I~ WOLM—O OODLOMNt OOLOWOD OANODH— NIFOOLO NeFr—r— OLOON~ NSOMNLO
00_/003350 Lo m —AN<t—™M OMOMLO MO — Ol <M< ANO<FTM— (e]EehS S S <FLOOANTFT —MWOMO
..... o
L0 O — + < T ITLO0 QQOM~r~r~ [ee]eceloeolararl SHDHHSH O OO O~r~ N~~~ O OO OLOLOLOLO LOLO OO O ~r~o0ooo
QO TtTON ~ O OO OOOOO OOCOOCOO OOOOO OOOOO OOOOOO OOOOO OOOOO OOOOoOOoOO
ANANM— (=] m + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
I — O IO~ QNOOLOM~0 MN~AINS® —<t00000 ANMMNOE INNOFD OD+—M~— OOO—F NF—<D
= /n./_\m253_/7 LON—AN~ OO ANO Or—— OO O0OMOOO OO <TMOOLD <O ANOoYo0©
S = O— I . O ANO®m OFTNOO M0 —<F~O 0OMOAS AN OOMOSD —AMMmm aNOOo<F
m M.lulw m Ah33332 ANANANAN— ~—r—vr—r—v ANANANMM MOITITOLO OO —r—AN ANMOMMM STt S tTomoom
— .
W =Z— T o E [ OOOOO OOOOTO OOOOTO OO0 OO0 Y rrr—r— 7T r—7mr—7m— T—7r—7r—7r—7r— T—7r—r—r—71—
111111111111111111111111111111111111111111111
OO ANANN—— —0MMmMmAN AN ANANANAN —r—r—r—+ —r—OOO OO OO0 OO~ O©OWOOO0
T“ N — N N N N N — ANM—ANM N — N N N N N —
£O00 . . e . DO O>> >> B
O—C C C OO O v u [ T P CCC—— ——bobotw OO O = >>>0 COCCC QOO
O T T COLO O T T OO0 T T © o e e e R >3 3333 DDOOOO OO O0OO0O DD O T © OOOLOT®©
ANDOODOLL LE=S=SEd <dC=== DO OO/ MOMho<<<t VUVLWOO O=2=Z=0 0oaDD LbhuuL==

-0.20 +2.5 16.4 162.1

_19_

9.100 10.054

11 32.60 +09 32.0

28

Mar.



Comet C/2016 N4 (MASTER)

Epoch = 2018 July 21.0 1T
T = 2017 Sept. 16.56350 TT

Peri. = 55.95274

Node = 354.02549  2000.0
Incl. = 72.55761

q = 3.1990808 AU

e = 0.9989875

ml = 8.4 +5 log(Delta) + 7.5 log(r)

TT R.A (2000) Decl. Delta r Daily
2018 12 h m o m

Jan. 20 08.07 +62 22.2 3.269 3.360 +0.95
Jan. 12 20 18.25 +63 13.0 3.324 3.390 +1.09
Jan. 22 20 29.73 +64 28.9 3.377 3.423 +1.21
Feb. 1 20 42.40 +66 08.5 3.429 3.458 +1.33
Feb. 11 20 56.33 +68 10.0 3.480 3.494 +1.47
Feb. 21 21 11.75 +70 31.5 3.532 3.533 +1.64
Mar. 3 21 29.19 +73 10.3 3.587 3.574 +1.89
Mar. 13 21 49.84 +76 03.5 3.645 3.617 +2.32
Mar. 23 22 16.42 +79 07.2 3.708 3.661 +3.19
Apr. 2 22 56.23 +82 15.4 3.716 3.707 +b.36
Apr. 12 00 14.80 +85 13.0 3.852 3.754 +12.61
Apr. 22 03 35.89 +86 54.7 3.934 3.803 +27.44
May 2 07 08.96 +85 24.0 4.023 3.854 +12.34
May 12 08 33.07 +82 24.2 4.119 3.905 +5.2]
May 22 09 14.33 +79 07.9 4.220 3.958 +3.13
June 1 09 41.18 +75 50.6 4.326 4.012 +2.2]
June 11 10 01.71 +72 37.2 4.434 4.068 +1.84
June 21 10 18.91 +69 30.2 4.544 4.124 +1.60
July 1 10 34.10 +66 31.2 4.653 4.181 +1.44
July 11 10 47.96 +63 41.1 4,759 4.239 +1.33
July 21 11 00.87 +61 00.6 4.862 4.298 +1.25
July 31 11 13.04 +58 30.4 4.958 4.357 +1.18
Aug. 10 11 24.61 +56 10.6 5.046 4.418 +1.13
Aug. 20 11 35.66 +b4 01.6 5.124 4.479 +1.08
Aug. 30 11 46.23 +52 03.9 5.192 4.541 +1.03
Sept. 9 11 56.32 +50 17.6  5.247 4.603 +0.98
Sept. 19 12 05.95 +48 43.0 5.289 4.666 +0.94
Sept.29 12 15.07 +47 20.5 5.317 4.729 +0.88
Oct. 9 12 23.66 +46 10.4 5.331 4.793 +0.83
Oct. 19 12 31.64 +45 13.1 5.331 4.857 +0.76
Oct. 29 12 38.93 +44 28.8 5.318 4.922 +0.69
Nov. 8 12 45.44 +43 57.8 5.292 4.987 +0.60
Nov. 18 12 51.03 +43 40.4 5.256 5.052 +0.50
Nov. 28 12 55.56 +43 36.3 5.211 5.118 +0.39
Dec. 8 12 58.87 +43 45.3 5.160 5.184 +0.26
Dec. 18 13 00.77 +44 06.4 5.106 5.250 +0.11
Dec. 28 13 01.08 +44 38.3 5.053 5.317 -0.06
Jan. 7 12 59.61 +45 18.6 5.005 5.383 -0.25
Jan. 17 12 56.20 +46 04.5 4.966 5.450 -0.45
Jan. 27 12 50.80 +46 52.0 4.941 5.517 -0.65
Feb. 6 12 43.42 +47 36.7 4.934 5.584 -0.84
Feb. 16 12 34.28 +48 13.6 4.947 5.651 -1.00
Feb. 26 12 23.74 +48 38.5 4.985 5.719 -1.11
Mar. 8 12 12.35 +48 47.6 5.047 5.786 -1.16
Mar. 18 12 00.77 +48 39.0 5.135 5.854 -1.14
Mar. 28 11 49.66 +48 12.4 5.248 5.922 -1.06
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Comet
Epoch
T

Peri.

Node

Incl.

213P/Van Ness

= 2018 July 21.0 1T

= 2017 Sept. 24.39829 TT

= b5.56771 e = 0.4076080

= 311.30875 2000.0 a=3.3478619 AU

= 10.37700 n= 0.16089879

= 1.9832466 AU P= 6.13 years

8.3 +5 log(Delta) + 20.0 log(r)

RhA (2000) Decl. Delta r Daily motion mil
m ’

.82 —04°14'6  2.562 2.126 +1.97 +12.6 16.9
.48 -02 07.2 2.675 2.154 +1.96 +12.9 17.1
.04 +00 02.7 2.785 2.183 +1.95 +13.1 17.3
47 402 14.0  2.891 2.215 +1.93 +13.2 17.5
.75 404 25.7  2.992 2.248 +1.92 +13.2 17.7
.89 +06 36.8 3.088 2.282 +1.91 +13.0 17.9
.88 +08 46.3 3.178 2.318 +1.89 +12.8 18.1
.73 +10 53.1  3.260 2.355 +1.88 +12.5 18.3
.46 +12 56.6 3.335 2.393 +1.87 +12.1 18.5
.05 +14 55.8 3.401 2.431 +1.85 +11.7 18.7
.50 +16 50.1 3.458 2.471 +1.84 +11.1 18.9
.82 +18 38.9 3.504 2.511 +1.82 +10.6 19.0
.97 420 21.7 3.541 2.551 +1.81 +9.9 19.2
.95 +21 58.1 3.566 2.592 +1.79 +9.3 19.3
.70 +23 27.8 3.580 2.634 +1.76 +8.6 19.5
.17 424 50.6 3.582 2.675 +1.73 +7.9 19.6
.32 426 06.4 3.573 2.717 +1.69 +7.2 19.7
.05 +27 15.5 3.551 2.759 +1.65 +6.5 19.9
.27 +28 17.8 3.518 2.801 +1.59 +5.9 20.0
.88 +29 13.8 3.472 2.843 +1.52 +5.3 20.1
.74 430 03.9 3.416 2.885 +1.44 +4.7 20.2
.70 430 48.7 3.349 2.927 +1.34 +4.2 20.3
.61 431 28.9 3.272 2.968 +1.22 +3.8 20.3
.25 432 05.1  3.186 3.010 +1.09 +3.4 20.4
.41 432 38.2 3.094 3.051 +0.93 +3.2 20.4
.86 +33 08.9 2.996 3.092 +0.74 +3.0 20.5
.33 433 37.6 2.896 3.132 +0.53 +2.8 20.5
.55 434 04.5 2.797 3.173 +0.29 +2.6 20.6
.29 434 29.3  2.702 3.213 +0.03 +2.3 20.6
.34 +34 50.8 2.615 3.252 -0.25 +1.9 20.6
.68 +35 07.3 2.542 3.291 -0.51 +1.3 20.7
.45 435 16.1  2.487 3.330 -0.75 +0.4 20.7
.09 +35 14.6 2.455 3.368 -0.93 -0.8 20.8
.37 435 01.0 2.450 3.406 -1.01 -2.1 20.9
.20 +34 35,1  2.474 3.444 -1.00 -3.2 21.0
62 +33 58.6 2.530 3.481 -0.89 -4.1 21.1
48 +33 15.4 2.615 3.517 -0.71 -4.5 21.3
38 432 29.7 2.726 3.553 -0.48 -4.5 21.5
63 +31 45.5 2.861 3.588 -0.24 -4.2 21.7
28 +31 05.7 3.015 3.623 -0.01 -3.7 21.9
20 +30 31.8 3.182 3.658 +0.21 -3.0

20 +30 04.4 3.359 3.692 +0.40 -2.4

01 +29 43.2 3.541 3.725 +0.57 -1.8

39 429 27.2 3.725 3.758 +0.71 -1.3

09 +29 15.6 3.906 3.790 +0.83 -1.0

90 +29 07.1 4.081 3.822 +0.93 -0.7
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Comet 355P/LINEAR-NEAT

Epoch
T

Peri.
Node
Incl.

01
01
36
51
11
q 1

21.0

1T

12. 64060 TT

2000. 0
3234
1157523 AU

e = 0.5063527
a=3.4756643 AU
n= 0.15210635

P = 6.48 years

ml =10.8 + 5 log(Delta) + 20.0 log(r (t+50))

R. A. (2000) Decl.
h m

02 30.38 +20 2
02 41.61 +22
02 55.15 +23
03 10.60 +25
03 27.57 +26

03 45.78 +27
04 04.96 +28
04 24.86 +29
04 45.31 +30

+30

+31
+31

06 09.10 +31
06 29.84 +31
06 50.28 +30

07 10.33 +30
07 29.93 +29
07 49.03 +29
08 07.58 +28
08 25.56 +27

08 42.95 +26
08 59.73 +25
09 15.91 +24
09 31.46 +23
09 46.37 +22

00. 63 +21
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. 909
. 949
. 992
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Daily motion
m ’
+1.01 +10.3
+1.26 +9.7
+1.47 +9.1
+1.63 +8.4
+1.77 +1.5
+1.88 +6.7
+1.96 +5.7
+2.02 +4.7
+2.07 +3.7
+2.09 +2.6
+2.10 +1.5
+2.10 +0.5
+2.08 -0.5
+2.06 -1.5
+2.02 -2.4
+1.98 -3.2
+1.93 -3.9
+1.88 -4.5
+1.82 -5.1
+1.717 -5.5
+1.71  -5.9
+1.64 -6.1
+1.58 -6.3
+1.52 -6.4
+1.46 -6.3
+1.39 -6.2
+1.32 -6.0
+1.25 -5.6
+1.17 -5.2
+1.08 -4.6
+0.99 -4.0
+0.88 -3.1
+0.76 -2.2
+0.63 -1.2
+0.48 -0.1
+0.31  +1.1
+0.13 +2.3
-0.06 +3.4
-0.26 +4.4
-0.45 +5.1
-0.61 +5.3
-0.73 +5.1
-0.80 +4.4
-0.80 +3.4
-0.73 +2.1
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Comet C/2017 01 (ASASSN)

Epoch = 2018 July 21.0 1T
T 2017 Oct. 14.76553 TT

Peri. = 20.90065

Node = 25.80787 2000.0

Incl. = 39.84838

q = 1.4986029 AU

e = 0.9962037

ml = 5.1+ 5 log(Delta) + 25.0 log(r (t+30))

Oh TT  R.A. (2000) Decl. Delta r Daily motion m1 Elong
2018/19 h m o m , o
Jan. 2 00 12.92 +85 38.4 1.242 1.853 +6.22 -2.1 13.7 112.2
Jan. 12 01 28.86 +85 11.4 1.341 1.933 +8.81 -4.0 14.3 111.6
Jan. 22 02 58.15 +84 13.1 1.447 2.018 +8.58 -8.2 14.9 110.8
Feb. 1 04 15.99 +82 30.9 1.560 2.106 +6.72 -12.5 15.5 109.6
Feb. 11 05 15.04 +80 11.3 1.681 2.197 +5.01 -15.6 16.1 108.1
Feb. 21 05 59.56 +77 26.0 1.812 2.291 +3.86 -17.5 16.7 106.0
Mar. 3 06 34.63 +74 25.6 1.953 2.386 +3.13 -18.6 17.2 103.4
Mar. 13 07 03.57 +71 17.6 2.105 2.482 +2.65 -19.0 17.8 100.2
Mar. 23 07 28.51 +68 07.2 2.267 2.579 +2.33 -19.0 18.3 96.6
Apr. 2 07 50.69 +64 58.6 2.438 2.678 +2.10 -18.7 18.9 92.7
Apr. 12 08 10.84 +61 54.1 2.618 2.776 +1.92 -18.2 19.4 88.3
Apr. 22 08 29.48 +58 55.2 2.805 2.875 +1.79 -17.5 19.9 83.8
May 2 08 46.93 +56 03.1 2.997 2.974 +1.69 -16.8 20.4 79.0
May 12 09 03.39 +53 18.1 3.193 3.073 +1.60 -16.1 20.8 74.1
May 22 09 19.06 +50 40.4 3.390 3.172 +1.53 -15.4 21.3 69.0
June 1 09 34.02 +48 10.2 3.588 3.271 +1.46 -14.6 21.7 63.9
June 11 09 48.38 +45 47.1 3.783 3.369 +1.41 -13.9 . 58.7
June 21 10 02.20 +43 31.0 3.973 3.468 +1.35 -13.2 53.6
July 1 10 15.52 +41 21.9 4.158 3.566 +1.31 -12.5 48.5
July 11 10 28.39 +39 19.5 4.334 3.663 +1.26 -11.9 43. 4
July 21 10 40.85 +37 23.8 4.501 3.760 +1.22 -11.2 38.6
July 31 10 52.90 +35 34.8 4.656 3.857 +1.18 -10.5 34.0
Aug. 10 11 04.56 +33 52.5 4.798 3.953 +1.14 -9.9 30. 1
Aug. 20 11 15.83 +32 16.9 4.926 4.049 +1.11 -9.2 26.9
Aug. 30 11 26.71 +30 48.2 5.037 4.145 +1.07 -8.5 25.0
Sept. 9 11 37.19 +29 26.6 5.132 4.240 +1.03 -71.8 24.9
Sept.19 11 47.24 +28 12.5 5.210 4.334 +0.98 -7.0 26.5
Sept.29 11 56.84 +27 06.1 5.269 4.428 +0.93 -6.2 29.8
Oct. 9 12 05.94 +26 07.8 5.310 4.521 +0.88 -5.4 34.5
Oct. 19 12 14.48 +25 18.1 5.332 4.614 +0.82 -4.5 40. 1
Oct. 29 12 22.41 +24 37.4 5.337 4.707 +0.76 -3.6 46. 4
Nov. 8 12 29.65 +24 06.0 5.326 4.799 +0.68 -2.6 53.2
Nov. 18 12 36.11 +23 44.4 5.299 4.890 +0.60 -1.6 60. 6
Nov. 28 12 41.69 +23 32.9 5.260 4.981 +0.51 -0.6 68. 4
Dec. 8 12 46.28 +23 31.6 5.210 5.072 +0.40 +0.4 76.5
Dec. 18 12 49.76 +23 40.4 5.154 5.162 +0.28 +1.4 85.0
Dec. 28 12 52.03 +23 58.8 5.095 5.251 +0.16 +2.3 93.7
Jan. 7 12 52.98 +24 25.9 5.037 5.341 +0.02 +3.1 102.7
Jan. 17 12 52.54 +25 00.2 4.985 5.429 -0.12 +3.8 111.9
Jan. 27 12 50.68 +25 39.8 4.945 5517 -0.26 +4.1 121.0
Feb. 6 12 47.44 +26 22.0 4.920 5.605 -0.40 +4.3 130.0
Feb. 16 12 42.93 +27 03.8 4.916 5.693 -0.51 +4.0 138. 4
Feb. 26 12 37.36 +27 41.8 4.936 5.779 -0.61 +3.5 145.5
Mar. 8 12 31.01 +28 13.2 4.984 5.866 -0.66 +2.7 150. 3
Mar. 18 12 24.24 +28 35.2 5.059 5.952 -0.68 +1.6 151. 4
Mar. 28 12 17.44 +28 46.2 5.164 6.038 -0.67 +0.5 148.5
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Comet
Epoch
T
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Node
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R.A. (2000) Decl.

.71 -27°17.
.34 -26 45.
.15 =26 06.
.87
.60 -24 32.
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9.18529
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21.0

1T

16.97017 TT

2000. 0

2.9102807 AU
8 + 5 log(Delta) + 15.0 log(r (t+90))
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Daily motion
m

+1.87 +2.9
+1.85 +3.6
+1.83 +4.2
+1.79 +4.8
+1.75 +5.2
+1.70 +5.5
+1.64 +5.8
+1.58 +5.9
+1.52 +5.8
+1.44 +5.7
+1.36 +5.4
+1.28 +5.0
+1.18 +4.5
+1.08 +3.8
+0.96 +3.0
+0.82 +2.0
+0.67 +1.0
+0.51 -0.2
+0.33 -1.4
+0.13 -2.5
-0.08 -3.6
-0.28 -4.3
-0.46 -4.7
-0.60 -4.6
-0.69 -4.0
-0.70 -3.0
-0.65 -1.6
-0.53 -0.1
-0.36 +1.4
-0.18 +2.7
+0.02 +3.9
+0.20 +4.9
+0.37 +5.7
+0.52 +6.4
+0.65 +7.0
+0.76 +7.4
+0.85 +7.8
+0.93 +8.1
+0.99 +8.3
+1.03 +8.4
+1.07 +8.5
+1.10 +8.5
+1.12 +8.5
+1.13 +8.4
+1.14 +8.2
+1.14 +8.0

=A

— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

— k. k. k. k.

—

e = 0.2500010
a= 3.8803794 AU
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Comet C/2018 A1 (PANSTARRS)

0.00779077

0. 9040082
25.2008901 AU
126. 51 years

I
[N\ Jefa

1T

20. 39768 TT
2000. 0

2.4190788 AU
ml =12.3 + 5 log(Delta) + 10.0 log(r)

21.0

18 July
17 Oct.
6. 37442
6. 62427
3. 55754

OOSHMLO
NN ™

Y y———y—

Daily motio

r
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(2000) Decl
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10 29.53 -07 21.1

28

Mar.

_25_



Comet 96P/Machholz

I
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1T
27.96104 TT

2000. 0

. 1238611 AU
ml =12.8 + 5 log(Delta) + 12.5 log(r) (r<2.4AU)
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C/2017 W2 (Leonard)

= 2018 July 21.0

= 2017 Nov. 1.96417
= 169. 16253

= 312.81078 2000.0
= 08.18531

R. A. (2000) Decl.
h m
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e:
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P =
5.0 log(r)
r Daily
m
982 -1.33
991 -1.52
001 -1.63
012 -1.65
025 -1.57
039 -1.40
054 -1.18
070 -0.93
088 -0.68
106 -0.45
126 -0.24
147 -0.07
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192 +0.20
216 +0. 30
241 +0. 38
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294 +0.49
322 +0.52
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381 +0.54
411 +0.53
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508 +0.43
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0.7112133
3.7034351 AU
0.01942942
0.73 years
motion ml
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+3.3 20.9
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Comet 183P/Korlevic-duric
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4.0854909 AU
0. 11935420

8.26 years

ml =10.2 + 5 log(Delta) + 20.0 log(r (t-20))

.A. (2000) Decl.

0.7048117

1T
16. 95426 TT
2000. 0

21.0
. 2059891 AU

7 Nov.

05713
.62279
. 13812

018 July
01
58.
79
11
1

Comet 24P/Schaumasse

E
T

poch = 2
=2

Incl.

Node
q

m1
3
3
3
4
4

Y y————

13

Daily motion
48
21
93
63

545 +1
622 +1

r

Y——y—y——

Delta

Y——y—y——

Y————p—

Y——p———

Y———y—

Y ————

Y —p——y—

Y————p—

Y——y—yp——

Y——y—y——

119
203
281
311
453

382 2
445 2

Y——y—y——

Y y————

Y——y—y——

——p—y——

Y —p———

Y——p———

Y—————

22
41
58
12
83

931
007 +0
082 +0
156 +0
229 +0
301

3

740 3
955

3

328 2
531
170 3

—p——y——

16.2

-0.5

93
01
07
13
17
20
22
23
23
23
98
90
81
11
59

Y——y—y—— Y—————

+1

442 +1
511

578 +1
645 +
111
176+
840 +
903 +
263 +0
320 +0
376 +0
432 +0
486 +0
_30_

372 +1

3
4

383 3
593 3
796 3
991

174 3
345 3
501

641

162 3
864 3
039 4
99 4
936 4
861

172 4

4.673 4.540 +0.47

19 31.50 -25 30.3

Y————p— Y——y—y—— Y ———p— Y———y—p—
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Feb.

May

June
June
June
July
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.

N — N — N — N
NNONINOIN NWWL—

— N —
— k. k. —d

LWN— LONS

N — N— N— N— N == N—
OO ~NI~I-J0000 OOV O OOOOWO OOoOoOo——

N =
(o]

Comet
Epoch
T

Peri.

Node

Incl.

Dai ly

-1. 11
-1.26
-1.34
-1. 36
-1.30

C/2016 A1 (PANSTARRS)

= 2018 July 21.0 TT

= 2017 Nov. 23.40041 TT

= 10. 32475

= 128.17894  2000.0

= 121.19393

= 5.3277963 AU

= 1.0022899

5.2 + 5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r

m o ’
.46 +33 48.4 4.446 5.336
.67 +35 51.8 4.403 5. 341
.65 +37 46.2 4.402 5.346
.08 +39 26.8 4.442 5.353
.70 +40 50.7 4.522 5.361
.22 +41 57.1  4.635 5.370
.26 +42 47.5 4.777 5.379
.20 +43 24.7 4.940 5.390
.22 +43 51.8 5.117 5.402
.34 +44 11.9  5.300 5.415
44 +44 27.7 5.484 5.428
.35 +44 41.2 5.664 5.443
.85 +44 54.0 5.833 5.459
.12 +45 07.3 5.989 5.475
.15 +45 21.8  6.127 5.493
.16 +45 38.5 6.247 5.511
.56 +45 57.7 6.344 5.531
.98 +46 20.1 6.419 5.551
.88 +46 46.1 6.469 5.572
.13 +47 16.4  6.496 5.594
.58 +47 51.6 6.499 5.617
.10 +48 32.4 6.478 5.641
.56 +49 19.6 6.436 5.665
.82 +50 14.1  6.373 5.691
.72 +61 16.8 6.293 5.717
.08 +52 28.6 6.198 5.744
.69 +63 50.4 6.090 5.772
.27 +65 22.8 5.975 5.800
.51 +67 06.2 5.857 5.829
.96 +59 00.2 5.741 5.859
.11 +61 03.6 5.632 5.890
.25 +63 14.2 5.535 5.921
.53 +65 27.7 5.456 5.953
.97 +67 38.3 5.399 5.986
.69 +69 37.9 5.370 6.019
.28 +71 17.2  5.369 6.053
.59 +72 27.2 5.400 6.088
11 +73 02.1 5.460 6.123
.55 +73 02.2 5.549 6.159
.19 +72 33.8 5.663 6.195
.76 +71 46.5 5.798 6.232
47 +70 49.9  5.949 6.270
.61 +69 51.6 6.111 6.307
.20 +68 56.7 6.278 6.346
.33 +68 08.7 6.446 6.385
.20 +67 29.2 6.611 6.424
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Comet 139P/Vaisala—Oterma

Epoch = 2018 July 21.0 1T
T = 2017 Dec. 10.54852 TT

Peri. = 166.01858 e = 0.2461888

Node = 242.20767 2000.0 a= 4.5292958 AU

Incl. = 2.33327 n= 0.10224876

q = 3.4142339 AU P= 9 64 years

ml = 9.9 +5 log(Delta) + 10.0 log(r)

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

2018/19 h m o m :
Jan. 02 18.49 +14 21.2 2.8711 3.416 +0.21 +0.4 17.5
Jan. 12 02 21.47 +14 29.6 3.007 3.418 +0.40 +1.4 17.6
Jan. 22 02 26.22 +14 47.2 3.151 3.420 +0.57 +2.2 171.7
Feb. 1 02 32.59 +15 12.5 3.298 3.423 +0.72 +2.9 17.8
Feb. 11 02 40.37 +15 44.0 3.446 3.426 +0.85 +3.4 17.9
Feb. 21 02 49.42 +16 20.4 3.591 3.431 +0.97 +3.8 18.0
Mar. 3 02 59.57 +17 00.0 3.730 3.435 +1.07 +4.1 18.1
Mar. 13 03 10.65 +17 41.5 3.863 3.441 +1.16 +4.2 18.2
Mar. 23 03 22.55 +18 23.7 3.987 3.447 +1.23 +4.2 18.3
Apr. 2 03 35.15 +19 05.2 4.100 3.453 +1.29 +4.1 18.3
Apr. 12 03 48.32 +19 45.1 4.202 3.460 +1.35 +3.9 18.4
Apr. 22 04 01.99 +20 22.6 4.291 3.468 +1.39 +3.6 18.5
May 2 04 16.05 +20 56.7 4.368 3.476 +1.42 +3.2 18.5
May 12 04 30.41 +21 27.0 4.430 3.485 +1.45 +2.8 18.6
May 22 04 45.00 +21 52.7 4.478 3.494 +1.47 +2.3 18.6
June 1 04 59.72 +22 13.6 4.511 3.504 +1.48 +1.8 18.6
June 11 05 14.49 +22 29.3 4.530 3.515 +1.48 +1.3 18.6
June 21 05 29.24 +22 39.8 4.533 3.526 +1.47 +0.7 18.7
July 1 05 43.86 +22 44.9 4.522 3.537 +1.45 +0.2 18.7
July 11 05 58.27 +22 44.7 4.496 3.549 +1.43 -0.3 18.7
July 21 06 12.40 +22 39.5 4.455 3.561 +1.39 -0.8 18.7
July 31 06 26.13 +22 29.5 4.400 3.574 +1.35 -1.2 18.6
Aug. 10 06 39.38 +22 15.2 4.331 3.587 +1.29 -1.6 18.6
Aug. 20 06 52.04 +21 57.2 4.250 3.601 +1.23 -2.0 18.6
Aug. 30 07 04.00 +21 36.1 4.156 3.615 +1.15 -2.3 18.6
Sept. 9 07 15.14 +21 12.7 4.052 3.629 +1.06 -2.4 18.5
Sept. 19 07 25.34 +20 47.9 3.937 3.644 +0.96 -2.5 18.5
Sept.29 07 34.44 +20 22.7 3.816 3.659 +0.84 -2.5 18.4
Oct. 9 07 42.30 +19 58.0 3.688 3.675 +0.71 -2.4 18.4
Oct. 19 07 48.76 +19 35.1 3.558 3.691 +0.56 -2.1 18.3
Oct. 29 07 53.64 +19 15.1 3.427 3.707 +0.40 -1.8 18.3
Nov. 8 07 56.80 +18 59.0 3.300 3.724 +0.22 -1.4 18.2
Nov. 18 07 58.10 +18 47.7 3.180 3.741 +0.02 -0.8 18.1
Nov. 28 07 57.47 +18 41.7 3.072 3.758 -0.17 -0.3 18.1
Dec. 8 07 54.94 +18 41.3 2.981 3.775 -0.35 +0.3 18.0
Dec. 18 07 50.66 +18 46.1 2.912 3.793 -0.51 +0.7 18.0
Dec. 28 07 44.96 +18 55.1 2.867 3.811 -0.63 +1.1 18.0
Jan. 7 07 38.34 +19 06.8 2.852 3.829 -0.69 +1.3 18.0
Jan. 17 07 31.41 +19 19.9 2.867 3.848 -0.68 +1.3 18.0
Jan. 27 07 24.84 +19 32.7 2.913 3.866 -0.61 +1.2 18.1
Feb. 6 07 19.20 +19 44.3 2.988 3.885 -0.49 +1.1 18.2
Feb. 16 07 14.99 +19 53.8 3.088 3.904 -0.33 +0.8 18.3
Feb. 26 07 12.49 +20 00.9 3.211 3.923 -0.15 +0.6 18.4
Mar. 8 07 11.83 +20 05.2 3.352 3.943 +0.04 +0.3 18.5
Mar. 18 07 12.99 +20 06.7 3.506 3.962 +0.21 0.0 18.6
Mar. 28 07 15.87 +20 05.2 3.669 3.982 +0.38 -0.3 18.7
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Comet C/2015 V1 (PANSTARRS)

Epoch = 2018 July 21.0 1T

T =2017 Dec. 17.65317 TT

Peri. = 179. 62614

Node = 197.19289 2000.0

Incl. = 139. 22676

q = 4.2666691 AU

e = 1.0002551

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

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

2018/19 h m o m
Jan. 2 00 11.21 +00 13.8 4.307 4.269 -0.13
Jan. 12 00 10.56 01 18.3  4.499 272 +0.01
Jan. 22 00 11.26 —-02 09.6 . 681 277 +0.13
Feb. 1 00 } 06 -02 50.? . 847 283 +0.23

Feb. 11 00 .993 291 +0. 31

—Nwo ciw—o—
~
w
|
[e)
w
N
wW

4.

4 4.

4 4.

4 4.
Feb. 21 00 19.11 -03 50.1 5.116 4.301 +0.37
Mar. 3 00 23.00 -04 13.3 5.213 4.312 +0.41
Mar. 13 00 27.26 -04 34.7 5.282 4.325 +0.44
Mar. 23 00 31.74 -04 55.9 5.323 4.340 +0.46
Apr. 2 00 36.32 -05 18.7 5.336 4.356 +0.46
Apr. 12 00 40.87 -05 44.7 5.320 4.373 +0.45
Apr. 22 00 45.26 -06 15.4 5.276 4.392 +0.43
May 2 00 49.36 -06 52.6 5.207 4.412 +0.39
May 12 00 53.05 -07 37.9 5.115 4.434 +0.34
May 22 00 56.17 -08 32.9 5.003 4.457 +0.28
June 1 00 58.58 -09 39.5 4.874 4.482 +0.19
June 11 01 00.09 -10 59.4 4.732 4.507 +0.10
June 21 01 00.52 -12 34.1 4.583 4.535 -0.03
July 1 0059.64 -14 24.9 4432 4.563 -0.17
July 11 00 57.25 -16 32.5 4.285 4.593 -0.33
July 21 00 53.12 -18 56.4 4.150 4.623 -0.52
July 31 00 47.04 -21 34.6 4.035 4.655 -0.72
Aug. 10 00 38.89 -24 23.0 3.946 4.689 -0.93
Aug. 20 00 28.65 -27 15.3 3.890 4.723 -1.13
Aug. 30 00 16.48 -30 03.6 3.872 4.758 -1.31
Sept. 9 00 02.79 -32 39.2 3.895 4.795 -1.43
Sept. 19 23 48.18 -34 54.3  3.960 4.832 -1.48
Sept.29 23 33.44 -36 43.9 4.064 4.870 -1.45
Oct. 9 23 19.38 -38 06.1 4.203 4.910 -1.34
Oct. 19 23 06.70 -39 02.2 4.370 4.950 -1.17
Oct. 29 22 55.90 -39 35.7 4.559 4.991 -0.96
Nov. 8 22 47.24 -39 51.1 4.763 5.033 -0.74
Nov. 18 22 40.78 -39 52.7 4.973 5.075 -0.53
Nov. 28 22 36.41 -39 44.7 5.185 5.119 -0.33
Dec. 8 22 33.93 -39 30.5 5.391 5.163 -0.15
Dec. 18 22 33.12 -39 12.8 5.587 5.208 0.00
Dec. 28 22 33.73 -38 53.8 5.767 5.254 +0.13
Jan. 7 22 35.51 -38 35.2 5.929 5.300 +0.23
Jan. 17 22 38.24 -38 18.4 6.070 5.347 +0.32
Jan. 27 22 41.71 -38 04.6 6.187 5.395 +0.38
Feb. 6 22 4575 -37 54.9 6.279 5.443 +0.43
Feb. 16 22 50.19 -37 50.3 6.344 5.492 +0.46
Feb. 26 22 54.85 -37 51.7 6.384 5.541 +0.4]
Mar. 8 22 59.61 -38 00.1 6.398 5.591 +0.48
Mar. 18 23 04.33 -38 16.6 6.387 5.641 +0.46
Mar. 28 23 08.86 -38 41.9 6.354 5.692 +0.44
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Feb.

May

June
June
June
July
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.

N — N — N — N
NNONINOIN NWWL—

— N —
— k. k. —d

LWN— LONS

N — N— N— N— N == N—
OO ~NI~I-J0000 OOV O OOOOWO OOoOoOo——

N =
(o]

Comet C/2017 K6 (Jacques)

Epoch = 2018 July 21.0 1T

T =2018 Jan. 3.12900 TT

Peri. = 303.83360

Node = 85.05381 2000.0

Incl. = 57.25353

q = 2.0026586 AU

e = 0.9982203

ml =11.0 + 5 log(Delta) + 10.0 log(r)

RhA.(ZOOO) Decl. Delta r

m o ’

01 48.32 -43 34.7 1.844 2.003
01 59.14 -36 24.1 1.885 2.006
02 11.01 -29 15.0 1.947 2.016
02 23.69 -22 20.0 2.032 2.033
02 36.99 -15 48.4 2.136 2.057
02 50.84 -09 46.1 2.257 2.088
03 05.15 -04 16.0 2.392 2.125
03 19.84 +00 41.8 2.537 2.168
03 34.89 +05 08.9 2.687 2.216
03 50.24 +09 07.5 2.840 2.269
04 05.85 +12 40.4 2.991 2.327
04 21.69 +15 50.2 3.139 2.388
04 37.71 +18 39.5 3.280 2.453
04 53.86 +21 10.8 3.413 2.521
05 10.12 +23 26.2 3.536 2.591
05 26.40 +25 27.7 3.646 2.665
05 42.67 +27 17.2 3.743 2.740
05 58.88 +28 56.4 3.827 2.817
06 14.94 +30 27.0 3.895 2.895
06 30.80 +31 50.6 3.948 2.975
06 46.38 +33 08.8 3.986 3.056
07 01.61 +34 23.3 4.009 3.138
07 16.42 +35 35.8 4.016 3.221
07 30.71 +36 48.0 4.009 3.305
07 44.37 +38 01.6 3.989 3.389
07 57.30 +39 18.6 3.958 3.474
08 09.37 +40 40.6 3.916 3.559
08 20.41 +42 09.4 3.866 3.644
08 30.26 +43 46.5 3.811 3.730
08 38.68 +45 32.9 3.755 3.815
08 45.41 +47 29.2 3.700 3.901
08 50.14 +49 34.7 3.652 3.987
08 52.52 +61 47.9 3.614 4.073
08 52.19 +54 05.4 3.590 4.159
08 48.80 +56 22.4 3.586 4.244
08 42.13 +58 32.4 3.604 4.330
08 32.28 +60 28.3 3.646 4.415
08 19.71 +62 03.8 3.716 4.501
08 05.43 +63 13.9 3.811 4.586
07 50.84 +63 57.1 3.932 4.671
07 37.41 +64 14.9 4.076 4.756
07 26.36 +64 11.3 4.241 4. 841
07 18.40 +63 51.7 4.421 4.925
07 13.76 +63 21.2 4.614 5.009
07 12.33 +62 44.2 4.816 5.093
07 13.75 +62 03.9 5.023 5.177
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Comet C/2017 K4 (ATLAS)

Epoch = 2018 July 21.0 1T
T =2018 Jan. 8.05600 TT
Peri. = 15.11732

Node = 298.89454 2000.0
Incl. = 16.67797

q = 2.6481218 AU

ml = 80 +5 log(Delta) + 12.5 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

20 20.40 -16 38.1 3.532 2.649
20 39.51 -14 51.0 3.572 2.648
20 58.42 -12 56.6 3.605 2.652
21 17.04 -10 55.7 3.631 2.659
21 35.34 -08 49.3 3.651 2.670
21 53.25 -06 38.2 3.664 2.685
22 10.73 -04 23.5 3.669 2.703
22 27.76 -02 06.1 3.667 2.725
22 44.31 +00 12.9 3.658 2.750
23 00.33 +02 32.4 3.642 2.778
23 15.81 +04 51.6 3.619 2.810
23 30.70 +07 09.6 3.589 2.844
23 44.96 +09 25.6 3.551 2.882
23 58.53 +11 38.8 3.506 2.922
00 11.34 +13 48.5 3.455 2.965
00 23.29 +15 54.1  3.398 3.009
00 34.29 +17 54.9 3.335 3.057
00 44.20 +19 50.4 3.268 3.106
00 52.86 +21 39.8 3.197 3.157
01 00.13 +23 22.3 3.124 3.210
01 05.82 +24 56.9 3.051 3.265
01 09.76 +26 22.3 2.980 3.321
01 11.83 +27 36.9 2.913 3.378
01 11.92 +28 38.7 2.855 3.437
01 10.08 +29 25.6 2.808 3.497
01 06.49 +29 55.7 2.777 3.558
01 01.47 +30 07.4 2.764 3.620
00 55.55 +30 00.6 2.775 3.683
00 49.33 +29 36.7 2.810 3.746
00 43.47 +28 58.7 2.872 3.811
00 38.55 +28 11.1 2.961 3.876
00 34.96 +27 18.9 3.076 3.942
00 32.98 +26 27.1 3.215 4.008
00 32.70 +25 39.7 3.376 4.075
00 34.07 +24 59.5 3.556 4.142
00 36.99 +24 28.5 3.749 4.209
00 41.30 +24 07.3 3.953 4.271
00 46.83 +23 55.9 4.164 4. 345
00 53.40 +23 54.0 4.378 4.413
01 00.86 +24 00.7 4.592 4. 482
01 09.04 +24 15.0 4.802 4.551
01 17.82 +24 35.9 5.005 4.620
01 27.07 +25 02.3 5.200 4.689
01 36.70 +25 33.1 5.383 4.758
01 46.60 +26 07.6 5.553 4.827
01 56.69 +26 44.7 5.708 4.897
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0. 9059860
28.1673134 AU
0. 00659304
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Comet P/1998 VS24 (LINEAR)
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Comet 130P/McNaught-Hughes
%poch = 2018 July 21.0

1T

= 2018 Jan. 21.77922 1T

Peri. = 245.91702

Node = 70.25536 2000.0
Incl. = 6.06536

q = 1.8236445 AU

e = 0.4608947
a=3.3827241 AU
n= 0.15841788
P= 6.22 years

ml =10.6 + 5 log(Delta) + 15.0 log(r (t-30))

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

. 151
. 168
. 185
. 800
. 814

o

5 2

9 2

12

22

.8 2

5 2

12

22

42

22
00 17.22 -02 30.5 2.866
00 38.96 +00 09.1 2.864
01 00.08 +02 06.2  2.858
01 20.59 +04 14.3  2.846
01 40.49 +06 14.2 2.829
01 59.73 +08 04.9 2.804
02 18.29 +09 46.1 2.773
02 36.10 +11 17.4  2.735
02 53.04 +12 38.6  2.689
03 09.03 +13 49.8 2.635
03 23.90 +14 51.2 2.574
03 37.48 +15 43.2  2.507
03 49.58 +16 26.4  2.433
03 59.95 +17 01.3  2.355
04 08.33 +17 28.7 2.274
04 14.46 +17 49.3  2.193
04 18.04 +18 03.7 2.114
04 18.87 +18 12.5 2.041
04 16.83 +18 15.9  1.979
04 11.98 +18 14.3  1.933
04 04.72 +18 07.9  1.907
03 55.70 +17 57.6  1.906
03 45.87 +17 45.0 1.934
03 36.29 +17 32.4 1.991
03 27.90 +17 22.4 2.078
03 21.42 +17 17.6  2.192
03 17.24 +17 19.5  2.330
03 15.47 +17 28.9  2.486
03 16.04 +17 45.5 2.658
03 18.73 +18 08.5  2.839
03 23.31 +18 36.8  3.028
03 29.51 +19 09.1 3.218
03 37.10 +19 44.0  3.409
03 45.85 +20 20.4  3.595
03 55.58 +20 57.2 3.776
04 06.11 +21 33.3  3.948

— k. k. ) —h

— k. k. — —

W WWWWL  WWWLL  WRNNR PN NNRRN NRRRN RN ——

r

. 832
. 826
. 824
. 826
. 832

_37_

Daily motion
m

+2.85 +7.2
+2.81 +9.0
+2.76 +10.6
+2.70 +12.0
+2.63 +13.1
+2.56 +14.0
+2.48 +14.5
+2.41 +14.8
+2.34 +14.9
+2.27 +14.7
+2.20 +14.4
+2.14 +13.8
+2.08 +13.2
+2.02 +12.4
+1.95 +11.5
+1.89 +10.6
+1.82 +9.6
+1.73 +8.6
+1.64 +7.6
+1.54 +6.6
+1.42 +5.6
+1.28 +4.7
+1.12  +3.9
+0.93 +3.1
+0.72 +2.4
+0.48 +1.7
+0.21  +1.1
-0.07 +0.6
-0.36 +0.1
-0.63 -0.4
-0.84 -0.9
-0.96 -1.2
-0.99 -1.3
-0.91 -1.2
-0.74 -0.8
-0.52 -0.1
-0.29 +0.6
-0.05 +1.3
+0.18 +2.0
+0.38 +2.6
+0.55 +3.1
+0.70 +3.4
+0.83 +3.6
+0.93 +3.7
+1.02 +3.7
+1.09 +3.5
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1T

22.41309 TT
2000. 0

21.0
8 Jan.
74056
. 50282
7. 36904
3.7494889 AU
, G=0.15

}8 July
5.
5

20
20
14

6

Comet 350P/McNaught

Epoch
T
Peri.
Node
Incl.

q
H=152

Y——y—yp——

v

Daily motion
95
87
71
66
52

150 +0
150 +0
149 +0
150 +0
150 +0

r

3

Delta
149 3
014 3
872 3
725 3
576

—————

Y——p———

Y y— ——y—

37
20
02
17
34
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154

3
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285 3
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926 3

3
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3
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Y y————
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163

3

843 3
186 3
156 3
156 3
184

2
2
2
2
2

Y ———y—

—p——y——

Y————

Y —p——y—

—————

Y—————
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31
46
99
11
82

180 +0
183 +0
187 +0
191

7195 +0

3
3

411
557 3
7105 3
853 3
997

35 3

3
3
3
3
3

Y y————

———y——

81.9

-0.5

92
01
08
15
21
25
29
32
35
36
36
35
33
30
26
20
13
05
96
85

Y——y—y—— Y—————

7199 +0
803 +1
807 +1
812 +1
816 +1
821

826 +
831

837 +
842 +
848 +
853 +
859 +
865 +
811

811 +1
883 +1
890 +1
896 +0
902 +0
_38_

1

265 3
385 3
494 3
589 3
669 3
134 3
182 3
814 3
827 3
822 3
800 3
160 3
702 3
629 3
540 3
437 3
322 3
196 3
063 3

3.923 3.909 +0.72

4
4
4
4
4
4
4
4
4
4

20 -25
19 06.24 -25 40.4
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Comet C/2016 Q4 (Kowalski)
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Comet 74P/Smirnova—Chernykh
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Comet P/2017 Y3 (Leonard)
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21.0 1T
19.09944 TT

1296412 AU

0999488
5.0 + 5 log(Delta) + 10.0 log(r)

8 Feb.
. (2000) Decl.

Comet C/2015 01 (PANSTARRS)
8 July

ml =

m1
3
3
3
3
3

+r—r—r——

08 +
08 +
30 +

Daily motion
29
21

154 +0
-0
-0

145 +0
138 +0
133
130

r

Delta
200 3
077 3
943 3
805 3
667 3

4
4
3
3
3

—————

Y ———y—

5
0
5
4
4

60 +21
97 +23
45 +23

01

-0
-0
-1
-2
-2

130
131
135
140
148

3

538

423 3
330 3
266 3
235 3

3
3
3
3
3

——p———

Y ———y—

158
110
184
800
818

241

283 3
360 3
466 3
595 3

Y—————

——y—y—y—

——y—y—y—

838
860
883
909
936

142 3
899 3
060 3
219 3
372 3

3
3
4
4
4

Y—————

—————

Y ———y—

1

02
09
17
22

965
996
028 +0
062 +0
097 +0

4

835 4
901

148 4
943

15 +44
11 +42
10 +40
41 +39
38 +38

44
43
44
45
47

Y—— ———
—— y———

——p—y——

25
26
25
22
17

172 +0
252 +0
294 +0

133 +0
211

960 4
953 4
923 4
869 4

AloO~~O

18 +37 0
38 +36 0
97 +35 2
37 +34 5
36 +34 4

49
52
54
97
59

—————
—————

Y y———y—

381
426
473
520

195 4
7104 4
598 4
483 4
365 4

4
4
4
4
4

LOLO YOO ™

11 +34 3
20 +34 4
53 +35 0
40 +35 4
48 +36 4

Y—— ———

——p———

Y ———y—

568
618
668
119
110

Y——p———

117.4

Y————

15.4

Y ———y—

-1.16 -6.6

_46_

4.557 5.094
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Comet C/2017 T1 (Heinze)

Epoch = 2018 July 21.0 1T
T 2018 Feb. 21.71078 TT

Peri. = 96.90663

Node = 102.31702  2000.0
Incl. = 96.83638

q = 0.5806127 AU

e = 1.0000051

ml =12.8 + 5 log(Delta) + 10.0 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion
2018/19 h m o m ,
Jan. 2 07 15.89 +49 54.8 0.235 1.197 -27.82 +339.4
Jan. 12 23 22.81 +55 21.3 0.310 1.037 -14.85 -169.4
Jan. 22 22 13.76 +36 37.2 0.544 0.882 -2.68 -65.0
Feb. 1 21 54.83 +28 16.0 0.793 0.739 -1.31 -39.1
Feb. 11 21 43.97 +22 07.5 1.024 0.628 -0.86 -36.4
Feb. 21 21 37.32 +15 46.3 1.216 0.581 -0.40 -40.4
Mar. 3 21 35.80 +08 49.7 1.349 0.617 +0.15 -42.4
Mar. 13 21 39.31 +01 49.6 1.419 0.720 +0.57 -41.3
Mar. 23 21 46.16 -04 57.3 1.441 0.860 +0.80 -40.2
Apr. 2 21 54.70 -11 39.2 1.431 1.015 +0.90 -40.6
Apr. 12 22 03.84 -18 33.2 1.401 1.174 +0.92 -42.8
Apr. 22 22 12.79 -25 56.5 1.362 1.333 +0.85 -46.5
May 2 22 20.78 -34 01.5 1.327 1.490 +0.71 -51.0
May 12 22 26.89 -42 51.0 1.305 1.644 +0.46 -55.1
May 22 22 29.54 -52 13.1 1.307 1.795 -0.02 -57.0
June 1 22 25.65 —-61 38.6 1.343 1.943 -0.96 -55.2
June 11 22 08.09 -70 25.7 1.417 2.087 -3.06 -48.7
June 21 21 17.69 -77 40.5 1.529 2.229 -8.33 -35.5
July 1 19 14.37 -81 51.2 1.676 2.368 -16.60 -9.7
July 11 16 41.88 -81 23.6 1.851 2.504 -11.06 +14.1
July 21 15 26.94 -78 31.9 2.050 2.637 -4.14 +18.6
July 31 15 00.30 -75 33.2 2.265 2.768 -1.31 +16.5
Aug. 10 14 53.50 -73 01.9 2.492 2.897 -0.07 +13.4
Aug. 20 14 55.99 -71 02.0 2.726 3.024 +0.57 +10.4
Aug. 30 15 03.50 -69 30.5 2.963 3.149 +0.94 +7.8
Sept. 9 1514.12 -68 23.0 3.201 3.272 +1.19 +5.6
Sept.19 15 26.87 -67 35.4 3.435 3.393 +1.37 +3.8
Sept.29 15 41.16 -67 04.1 3.663 3.512 +1.50 +2.4
Oct. 9 15 56.68 -66 46.0 3.884 3.630 +1.61 +1.2
Oct. 19 16 13.22 -66 38.8 4.094 3.746 +1.70 +0.2
Oct. 29 16 30.60 -66 40.4 4.292 3.861 +1.78 -0.6
Nov. 8 16 48.74 -66 49.2 4.476 3.974 +1.85 -1.2
Nov. 18 17 07.54 -67 04.0 4.646 4.086 +1.91 -1.8
Nov. 28 17 26.91 -67 23.7 4.799 4.197 +1.97 -2.2
Dec. 8 17 46.79 -67 47.8 4.936 4.307 +2.01 -2.6
Dec. 18 18 07.11 -68 15.8 5.055 4.415 +2.05 -3.0
Dec. 28 18 27.78 -68 47.4 5.157 4.523 +2.09 -3.4
Jan. 7 18 48.79 -69 22.6 5.243 4.629 +2.12 -3.7
Jan. 17 19 10.05 -70 01.5 5.313 4.734 +2.14 -4.1
Jan. 27 19 31.54 -70 44.4 5.367 4.838 +2.16 -4.5
Feb. 6 19 53.26 -71 31.6 5.408 4.942 +2.18 -5.0
Feb. 16 20 15.20 -72 23.5 5.438 5.044 +2.21 -5.5
Feb. 26 20 37.39 -73 20.5 5.458 5.146 +2.24 -6.0
Mar. 8 20 59.95 -74 22.9 5470 5.246 +2.28 -6.5
Mar. 18 21 23.00 -75 31.0 5.479 5.346 +2.34 -1.1
Mar. 28 21 46.78 -76 44.5 5.485 5.445 +2.43 -1.7
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Comet C/2017 S6 (Catalina)
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Comet P/2017 W3 (Gibbs)
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8.9 +5 log(Delta) + 12.5 log(r)
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m1
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8
8
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Daily motion
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Comet P/2006 F1 (Kowalski) [Orbit 1]
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. 3158381
. 9936084 AU

Daily motio

1T
17.71203 TT

r

167 +0

2000. 0

2.7322747 AU
5.6 + 5 log(Delta) + 25.0 log(r)

R. A. (2000) Decl.

21.0
Delta

18 July
18 Mar.
3. 80356
4.46002
8.90347

20
20
33
20

Comet 235P/LINEAR

Epoch

T
Peri.
Node
Incl.
q

ml =

Oh TT

Y——y—y——

Y y————

68
50
30

08
14

158 +0
151
145 +0
140

2
2

94 -08

——y—y——

Y —p——

Y ————

136
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Y ————

Y—————

33
13

09
30
50

2

307 2

OANLOT D

06 +00 0
94 +00 0
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813 +1

440 2
911 2
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2
2
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2

Y ————

Y—————
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46

Y——y—y——

827 +
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89 2
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50 2
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92 -06

Y———y—p—
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95
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Y—————
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913 +
995 +
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3
3
3
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Y ———p—

Y——p——

Y——y—y—— Y—————

Y y———— Y —p———

Y—p——y—— Y—————

Y——y—y——
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270 +1
297 +1
325 +1
353 +0
381

3

163 3
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569 3
460 3
347 3

Y y————

Y———y—p—

91.6

+3.3 21.5

3.409 +0.58
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Comet C/2017 K1 (PANSTARRS)
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Comet 363P/Lemmon
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358P/PANSTARRS
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Comet C/2015 XY1 (Lemmon)

Epoch = 2018 July 21.0 1T

T =2018 Apr. 29.78064 TT

Peri. = 196. 34441

Node = 281.61794 2000.0

Incl. = 148. 84982

q = 7.9280095 AU

e = 1.0043498

ml = 50+5 log(Delta) + 10.0 log(r)

Oh T R. A. (2000) Decl. Delta r Daily motion ml1 Elong.
2018/19 h m , m , o
Jan. 2 06 11.98 +18 07.4 6.990 7.961 -0.85 -1.8 18.2 170.1
Jan. 12 06 03.60 +17 49.4 7.031 7.955 -0.81 -1.8 18.2 158.7
Jan. 22 05 55.74 +17 31.9 7.108 7.951 -0.75 -1.7 18.3 146.9
Feb. 1 05 48.66 +17 15.1 7.218 7.946 -0.66 -1.6 18.3 135.1
Feb. 11 05 42.53 +16 59.3 7.3563 7.942 -0.56 -1.5 18.3 123.6
Feb. 21 05 37.45 +16 44.8 7.510 7.939 -0.45 -1.4 18.4 112.4
Mar. 3 05 33.46 +16 31.6 7.680 7.936 -0.34 -1.2 18.4 101.4
Mar. 13 05 30.55 +16 19.7 7.858 7.933 -0.23 -1.1 18.5 90.8
Mar. 23 05 28.66 +16 08.9 8.036 7.931 -0.14 -1.0 18.5 80.4
Apr. 2 05 27.70 +15 58.9 8.209 7.930 -0.05 -1.0 18.6 70.4
Apr. 12 05 27.57 +15 49.5 8.372 7.929 +0.03 -0.9 18.6 60.6
Apr. 22 05 28.16 +15 40.2 8.521 7.928 +0.09 -0.9 18.6 51.1
May 2 05 29.35+1530.7 8.650 7.928 +0.15 -1.0 18.7 41.8
May 12 05 31.03 +1520.7 8.758 7.928 +0.19 -1.0 18.7 32.8
May 22 05 33.09 +15 09.9 8.842 7.929 +0.22 -1.1 18.7 24.1
June 1 05 35.41 +1457.9 8.900 7.930 +0.24 -1.3 18.7 16.1
June 11 05 37.89 +14 44.5 8.931 7.932 +0.25 -1.4 18.7 9.8
June 21 05 40.43 +14 29.5 8.934 7.934 +0.25 -1.6 18.8 9.8
July 1 054291 +14 12.5 8.910 7.937 +0.24 -1.8 18.7 15.9
July 11 05 45.23 +13 53.6 8.859 7.940 +0.22 -2.0 18.7 23.9
July 21 05 47.31 +13 32.5 8.782 7.944 +0.19 -2.2 18.7 32.5
July 31 05 49.01 +13 09.2 8.682 7.948 +0.15 -2.5 18.7 41.3
Aug. 10 05 50.26 +12 43.5 8.561 7.953 +0.09 -2.7 18.7 50.3
Aug. 20 05 50.93 +12 15.4 8.422 7.958 +0.03 -2.9 18.6 59.6
Aug. 30 05 50.93 +11 44.9 8.268 7.963 -0.04 -3.2 18.6 69.1
Sept. 9 05 50.15 +11 12.2 8.104 7.969 -0.12 -3.4 18.6 78.8
Sept.19 05 48.51 +10 37.3 7.935 7.976 -0.22 -3.6 18.5 88.7
Sept.29 05 45.92 +10 00.6 7.767 7.982 -0.31 -3.8 18.5 98.9
Oct. 9 05 42.36 +09 22.3 7.604 7.990 -0.41 -3.9 18.4 109.3
Oct. 19 05 37.78 +08 42.9 7.455 7.998 -0.51 -4.0 18.4 119.9
Oct. 29 05 32.25 +08 03.1 7.324 8.006 -0.60 -4.0 18.4 130.6
Nov. 8 05 25.83 +07 23.6 7.218 8.015 -0.68 -3.9 18.3 141.2
Nov. 18 05 18.69 +06 45.4 7.143 8.024 -0.75 -3.7 18.3 151.3
Nov. 28 05 11.04 +06 09.5 7.101 8.033 -0.78 -3.4 18.3 159.6
Dec. 8 05 03.13 +05 36.7 7.097 8.044 -0.79 -3.1 18.3 162.9
Dec. 18 04 55.24 +05 08.0 7.130 8.054 -0.78 -2.6 18.3 158.6
Dec. 28 04 47.66 +04 43.9 7.199 8.065 -0.73 -2.1 18.4 149.9
Jan. 7 04 40.62 +04 24.8 7.302 8.076 -0.66 -1.6 18.4 139.6
Jan. 17 04 34.35 +04 10.6 7.434 8.088 -0.58 -1.2 18.4 128.9
Jan. 27 04 28.97 +04 01.1 7.590 8.101 -0.49 -0.7 18.5 118.1
Feb. 6 04 24.56 +03 55.7 7.763 8.113 -0.38 -0.3 18.5 107.5
Feb. 16 04 21.17 +03 53.9 7.947 8.126 -0.28 0.0 18.6 97.0
Feb. 26 04 18.75 +03 54.7 8.135 8.140 -0.19 +0.2 18.7 86.8
Mar. 8 04 17.27 +03 57.6 8.322 8.154 -0.10 +0.4 18.7 176.9
Mar. 18 04 16.63 +04 01.5 8.502 8.168 -0.02 +0.4 18.8 67.2
Mar. 28 04 16.74 +04 05.9 8.670 8.183 +0.05 +0.4 18.8 57.9
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Daily motion
m

Comet 37P/Forbes

Epoch = 2018 July 21.0 1T
T =2018 May 4.12555 TT
Peri. = 329.98141

Node = 314.59063 2000.0

Incl. = 8.95648

q = 1.6102947 AU

ml = 9.8 +5 log(Delta) + 17.5 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

15 47.71 -26 54.2 2.620 1.987
16 14.86 -28 16.2 2.502 1.936
16 43.33 -29 22.7 2.384 1.887
17 13.02 -30 10.4 2.269 1.841
17 43.73 -30 36.4 2.156 1.798
18 15.20 -30 38.1 2.048 1.758
18 47.04 -30 13.4 1.945 1.722
19 18.86 -29 21.6 1.848 1.690
19 50.20 -28 03.0 1.757 1.663
20 20.65 -26 19.1 1.672 1.641
20 49.88 -24 12.7 1.593 1.625
21 17.55 -21 47.5 1.519 1.615
21 43.45 -19 07.8 1.451 1.610
22 07.40 -16 18.1 1.387 1.612
22 29.24 -13 23.1  1.327 1.620
22 48.79 -10 27.3 1.270 1.634
23 05.89 -07 34.5 1.216 1.653
23 20.28 -04 48.9 1.165 1.678
23 31.69 -02 13.7 1.116 1.707
23 39.82 +00 07.6 1.072 1.742
23 44.31 +02 11.3 1.033 1.780
23 45.01 +03 54.2 1.002 1.822
23 41.94 +05 12.7 0.981 1.867
23 35.53 +06 04.1 0.975 1.915
23 26.82 +06 28.2 0.988 1.965
23 17.16 +06 28.3 1.021 2.017
23 08.11 +06 10.8 1.078 2.071
23 00.97 +05 44.6 1.157 2.126
22 56.48 +05 17.9 1.259 2.182
22 54.95 +04 57.2 1.380 2.239
22 56.28 +04 46.5 1.519 2.297
23 00.13 +04 47.4 1.672 2.355
23 06.15 +05 00.6 1.838 2.413
23 13.95 +05 25.3 2.012 2.472
23 23.18 +06 00.6 2.193 2.530
23 33.55 +06 45.2 2.379 2.589
23 44.82 +07 37.9 2.567 2.647
23 56.80 +08 37.2 2.755 2.705
00 09.34 +09 41.9 2.941 2.762
00 22.30 +10 50.8 3.122 2.819
00 35.59 +12 02.8 3.298 2.876
00 49.14 +13 16.9 3.465 2.932
01 02.86 +14 32.0 3.623 2.987
01 16.71 +15 47.4 3.771 3.042
01 30.65 +17 02.4 3.905 3.097
01 44.61 +18 16.0 4.027 3.151
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Comet 253P/PANSTARRS

Epoch = 2018 July 21.0 1T
T =2018 May 7.73682 TT
Peri. = 230.72636

Node = 146.88164 2000.0
Incl. = 4.94036

q = 2.0367416 AU

ml = 9.8 +5 log(Delta) + 22.5 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

21 13.59 -16 17.2 2.988 2.249
21 34.01 -14 54.4 3.021 2.219
21 54.78 -13 21.6 3.047 2.191
22 15.82 -11 39.6 3.065 2.164
22 37.06 -09 49.6 3.077 2.140
22 58.47 -07 52.6 3.081 2.118
23 20.01 -05 50.1 3.080 2.099
23 41.67 -03 43.5 3.074 2.082
00 03.46 —-01 34.5 3.062 2.067
00 25.35 +00 35.3 3.046 2.055
00 47.37 +02 44.2 3.026 2.046
01 09.52 +04 50.5 3.002 2.040
01 31.77 +06 52.4 2.974 2.037
01 54.13 +08 48.5 2.943 2.037
02 16.56 +10 37.1 2.908 2.040
02 39.02 +12 16.8 2.870 2.045
03 01.45 +13 46.5 2.829 2.054
03 23.76 +15 05.2 2.784 2.065
03 45.84 +16 12.1 2.735 2.079
04 07.58 +17 06.8 2.682 2.096
04 28.83 +17 49.2 2.624 2.115
04 49.42 +18 19.5 2.562 2.137
05 09.20 +18 38.3 2.496 2.161
05 27.95 +18 46.4 2.425 2.187
05 45.47 +18 45.1 2.349 2.214
06 01.56 +18 35.8 2.269 2.244
06 15.96 +18 20.2 2.186 2.275
06 28.43 +18 00.4 2.101 2.308
06 38.68 +17 38.4 2.015 2.343
06 46.43 +17 16.6 1.930 2.378
06 51.40 +16 57.2 1.850 2.415
06 53.36 +16 42.4 1.776 2.452
06 52.19 +16 34.0 1.714 2.491
06 48.02 +16 33.1 1.669 2.530
06 41.26 +16 39.8 1.643 2.570
06 32.68 +16 53.5 1.643 2.610
06 23.39 +17 12.6 1.671 2.651
06 14.54 +17 35.4 1.727 2.692
06 07.20 +18 00.4 1.811 2.733
06 02.10 +18 26.3 1.919 2.775
05 59.57 +18 52.3 2.049 2.817
0559.70 +19 17.4 2.197 2.858
06 02.32 +19 40.9 2.358 2.900
06 07.15 +20 01.9 2.528 2.942
06 13.91 +20 19.6 2.704 2.984
06 22.28 +20 33.4 2.883 3.026
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Comet C/2016 R2 (PANSTARRS)

Epoch = 2018 July 21.0 1T
T =2018 May 9.58137 1T
Peri. = 33.191/2

Node = 80.56960 2000.0
Incl. = 58.22420

q = 2.6023351 AU

e = 0.9962305

ml = 3.7 +5 log(Delta) + 12.5 log(r)

TT  R.A. (2000) Decl. Delta r Daily
2018/19 h m o m
2 2 929 -1.13

Jan. 04 22.92 +14 26.0 2.072 2.

Jan. 12 04 12.57 +17 24.0 2.123 2.883 -0.90
Jan. 22 04 04.82 +20 18.3 2.199 2.840 -0.62
Feb. 1 04 00.04 +23 06.0 2.294 2.800 -0.31
Feb. 11 03 58.30 +25 46.3 2.403 2.763 -0.01
Feb. 21 03 59.54 +28 19.4 2.518 2.729 +0.28
Mar. 3 04 03.57 +30 46.2 2.636 2.699 +0.55
Mar. 13 04 10.19 +33 07.4 2.752 2.673 +0.80
Mar. 23 04 19.24 +35 23.5 2.864 2.651 +1.03
Apr. 2 04 30.54 +37 34.8 2.968 2.633 +1.25
Apr. 12 04 43.99 +39 41.3 3.063 2.619 +1.46
Apr. 22 04 59.54 +41 42.5 3.149 2.609 +1.6]/
May 2 05 17.13 +43 37.8 3.224 2.604 +1.8]
May 12 05 36.75 +45 26.1 3.289 2.602 +2.07
May 22 05 58.40 +47 06.2 3.344 2.606 +2.28
June 1 06 22.05 +48 36.6 3.390 2.613 +2.4]
June 11 06 47.64 +49 55.4  3.426 2.625 +2.66
June 21 07 15.08 +51 00.9  3.455 2.641 +2.84
July 1 07 44.14 +51 51.4 3.476 2.661 +2.99
July 11 08 14.56 +52 25.2 3.493 2.685 +3.10
July 21 08 45.97 +52 41.4 3.504 2.713 +3.18
July 31 09 17.90 +52 39.6  3.513 2.745 +3.20
Aug. 10 09 49.89 +52 20.2 3.520 2.780 +3.19
Aug. 20 10 21.52 +51 44.7 3.525 2.818 +3.13
Aug. 30 10 52.37 +50 55.0 3.530 2.860 +3.03
Sept. 9 11 22.17 +49 53.8 3.536 2.905 +2.91
Sept. 19 11 50.72 +48 44.4  3.543 2.952 +2.78
Sept.29 12 17.88 +47 30.0 3.551 3.002 +2.64
Oct. 9 12 43.63 +46 14.1 3.560 3.054 +2.50
Oct. 19 13 07.95 +45 00.0 3.569 3.109 +2.35
Oct. 29 13 30.85 +43 50.6 3.579 3.165 +2.21
Nov. 8 13 52.37 +42 48.4 3.590 3.224 +2.08
Nov. 18 14 12.49 +41 56.0 3.599 3.284 +1.94
Nov. 28 14 31.22 +41 15.0 3.608 3.346 +1.80
Dec. 8 14 48.55 +40 46.9 3.615 3.409 +1.65
Dec. 18 15 04.41 +40 32.6 3.620 3.473 +1.50
Dec. 28 15 18.73 +40 32.5 3.624 3.539 +1.34
Jan. 7 15 31.41 +40 46.6 3.626 3.606 +1.17/
Jan. 17 15 42.32 +41 14.3 3.626 3.674 +0.99
Jan. 27 15 51.30 +41 54.3 3.626 3.743 +0.79
Feb. 6 15 58.20 +42 44.8 3.62] 3.813 +0.5]/
Feb. 16 16 02.83 +43 43.2 3.630 3.883 +0.33
Feb. 26 16 05.03 +44 46.0 3.636 3.954 +0.08
Mar. 8 16 04.68 +45 49.1 3.647 4.026 -0.18
Mar. 18 16 01.75 +46 47.5 3.667 4.098 -0.43
Mar. 28 15 56.35 +47 36.0 3.695 4.170 -0.67
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Comet

Epoch
T

Peri.
Node
Incl.

h
19.

m

240P/NEAT
= 2018 July

= 2018 May

(=}

352. 09191
14. 92642
23.50412

21.0

1T

15.85964 TT

2000. 0

2.1337626 AU
.0 +5 log(Delta) + 15.0 log(r (t-90))
R. A. (2000) Decl.

— 0 ONO OIS ~d OBRPRNOT O—CILWN WOOWOOUT OOR—OOo CIOOO—~J CIOO0OD

[S2 BN T dady NN JV]

Delta

. 402
. 482
. 559
. 633
. 104

N RORONRRN RORORRNRN PRRONN RN RNWWWW  WWWWW WWWWLWw NNNNN RNNNN
o
S
<)

@ WOLIMNMN POPONIMONY - MNIPOMONSINS - PONIMOMNORS - POMINIMIRNG - POPOPNONIN - NIPOPONONS PORIINIPONY - PN

r

371
340
310
282
256
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Daily motion
m

+1.06 +17.8
+1.20 +18.1
+1.32 +18.3
+1.43 +18.3
+1.53 +18.3
+1.61 +18.1
+1.69 +17.8
+1.77 +17.4
+1.84 +16.9
+1.91 +16.2
+1.97 +15.5
+2.04 +14.6
+2.10 +13.7
+2.16 +12.6
+2.22 +11.5
+2.27 +10.3
+2.31 +9.0
+2.35 +7.7
+2.37 +6.4
+2.38 +5.2
+2.38 +3.9
+2.36 +2.8
+2.33 +1.8
+2.29 +0.9
+2.23  +0.2
+2.17 -0.3
+2.09 -0.6
+2.00 -0.6
+1.90 -0.3
+1.79 +0.2
+1.67 +0.9
+1.53 +2.0
+1.37 +3.3
+1.19  +4.7
+0.98 +6.4
+0.74 +8.0
+0.47 +9.5
+0.17 +10.6
-0.15 +11.1
-0.45 +10.6
-0.72 +9.1
-0.90 +6.7
-0.97 +3.7
-0.92 +0.5
-0.76 -2.4
-0.53 -4.9
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Comet 159P/LONEOQS

Epoch = 2018 July 21.0 1T
T = 2018 May 22.76067 TT

Peri. = 4.75568 e = 0.3815979

Node = 55.02418 2000.0 a= 5.8621976 AU

Incl. = 23.46271 n = 0.06944059

q = 3.6251953 AU P= 14.19 years

ml = 0.8 +5 log(Delta) + 25.0 log(r(t-330))

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

2018/19 h m o m :
Jan. 2 01 36.00 +01 27.4 3.387 3.709 +0.21 +7.8 19.5
Jan. 12 01 38.87 +02 47.2 3.523 3.697 +0.37 +8.2 19.6
Jan. 22 01 43.28 +04 11.5 3.660 3.687 +0.52 +8.6 19.6
Feb. 1 01 49.08 +05 38.9 3.796 3.677 +0.65 +8.9 19.6
Feb. 11 01 56.11 +07 08.5 3.929 3.668 +0.76 +9.0 19.6
Feb. 21 02 04.23 +08 39.4 4.054 3.660 +0.87 +9.1 19.6
Mar. 3 02 13.30 +10 10.7 4.171 3.653 +0.95 +9.1 19.6
Mar. 13 02 23.20 +11 41.9 4.277 3.647 +1.03 +9.1 19.6
Mar. 23 02 33.83 +13 12.1  4.371 3.641 +1.10 +9.0 19.6
Apr. 2 02 45.09 +14 40.9 4.452 3.636 +1.16 +8.8 19.5
Apr. 12 02 56.90 +16 07.8 4.519 3.632 +1.21 +8.6 19.5
Apr. 22 03 09.18 +17 32.2 4.571 3.629 +1.25 +8.3 19.5
May 2 03 21.85 +18 53.9 4.608 3.627 +1.29 +8.0 19.4
May 12 03 34.86 +20 12.4 4.630 3.626 +1.32 +7.7 19.4
May 22 03 48.13 +21 27.7 4.637 3.625 +1.34 +7.3 19.3
June 1 04 01.60 +22 39.3 4.628 3.626 +1.35 +7.0 19.2
June 11 04 15.19 +23 47.4 4.604 3.627 +1.36 +6.6 19.2
June 21 04 28.83 +24 51.9 4.566 3.629 +1.36 +6.3 19.1
July 1 04 42.44 +25 53.0 4.513 3.632 +1.36 +5.9 19.0
July 11 04 55.93 +26 50.8 4.446 3.636 +1.34 +5.6 18.9
July 21 05 09.20 +27 45.9 4.367 3.640 +1.31 +5.4 18.8
July 31 05 22.14 +28 38.6 4.275 3.646 +1.27 +5.2 18.7
Aug. 10 05 34.64 +29 29.6 4.173 3.652 +1.22 +5.0 18.6
Aug. 20 05 46.55 +30 19.8 4.061 3.659 +1.15 +5.0 18.5
Aug. 30 05 57.72 +31 09.9 3.941 3.667 +1.07 +5.1 18.4
Sept. 9 06 07.99 +32 01.2 3.815 3.676 +0.97 +5.2 18.3
Sept.19 06 17.14 +32 54.5 3.684 3.685 +0.85 +5.5 18.1
Sept.29 06 24.97 +33 51.0 3.552 3.696 +0.70 +5.9 18.0
Oct. 9 06 31.24 +34 51.4 3.422 3.707 +0.53 +6.3 17.9
Oct. 19 06 35.71 +35 56.3 3.296 3.719 +0.34 +6.7 17.8
Oct. 29 06 38.15 +37 05.5 3.180 3.731 +0.12 +7.1 17.7
Nov. 8 06 38.36 +38 17.9 3.075 3.744 -0.11 +7.3 11.5
Nov. 18 06 36.23 +39 31.3 2.988 3.759 -0.34 +7.3 17.4
Nov. 28 06 31.84 +40 42.4 2.923 3.773 -0.56 +6.8 17.4
Dec. 8 06 25.44 +41 47.1 2.882 3.789 -0.73 +6.0 17.3
Dec. 18 06 17.59 +42 41.2 2.868 3.805 -0.84 +4.7 17.3
Dec. 28 06 09.08 +43 21.6 2.884 3.821 -0.85 +3.2 17.2
Jan. 7 06 00.81 +43 46.8 2.929 3.839 -0.78 +1.7 17.2
Jan. 17 05 53.65 +43 57.6 3.001 3.857 -0.62 +0.4 17.3
Jan. 27 05 48.31 +43 56.4 3.097 3.875 -0.42 -0.7 17.3
Feb. 6 05 45.19 +43 46.4 3.215 3.894 -0.18 -1.4 17.4
Feb. 16 05 44.50 +43 30.7 3.349 3.914 +0.06 -1.8 17.5
Feb. 26 05 46.19 +43 11.8 3.496 3.934 +0.29 -2.0 17.5
Mar. 8 05 50.10 +42 51.6 3.651 3.955 +0.51 -2.1 17.6
Mar. 18 05 56.02 +42 30.9 3.811 3.976 +0.69 -2.1 17.7
Mar. 28 06 03.68 +42 10.3 3.972 3.998 +0.85 -2.1 17.8
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Comet 107P/ (4015) Wilson-Harrington

Epoch = 2018 July 21.0 1T

T =2018 May 23.52679 TT

Peri. = 95.40694 e = 0.6308007
Node = 266.81519 2000.0 a= 2.6269730 AU
Incl. = 2.79809 n= 0.23148383

q = 0.9698766 AU P= 4.26 years

H=15.8 , G=0.15

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

2018/19 h m o m :

Jan. 2 17 32.72 -23 40.8 2.860 1.945 +2.54 -0.9 20.1
Jan. 12 17 58.74 -23 43.0 2.739 1.862 +2.68 +0.7 20.0
Jan. 22 18 26.25 -23 27.4 2.613 1.778 +2.84 +2.7 19.9
Feb. 1 18 55.30 -22 50.9 2.484 1.692 +2.99 +4.9 19.8
Feb. 11 19 25.94 -21 50.1 2.355 1.606 +3.15 +7.6 19.7
Feb. 21 19 58.18 -20 21.4 2.228 1.520 +3.31 +10.5 19.5
Mar. 3 20 32.02 -18 21.6 2.107 1.434 +3.47 +13.8 19.3
Mar. 13 21 07.46 -15 47.8 1.995 1.350 +3.63 +17.3 19.2
Mar. 23 21 44.47 -12 38.7 1.897 1.269 +3.78 +20.8 19.0
Apr. 2 22 22.96 -08 55.5 1.814 1.192 +3.93 +24.1 18.8
Apr. 12 23 02.87 -04 42.6 1.751 1.122 +4.07 +26.6 18.6
Apr. 22 23 44.10 +00 08.8 1.709 1.062 +4.19 +28.1 18.5
May 2 00 26.48 +04 33.2 1.689 1.014 +4.29 +28.1 18.4
May 12 01 09.81 +09 08.3 1.691 0.983 +4.37 +26.5 18.3
May 22 01 53.75 +13 21.1 1.713 0.970 +4.41 +23.5 18.2
June 1 02 37.81 +16 58.5 1.750 0.977 +4.39 +19.4 18.2
June 11 03 21.41 +19 51.9 1.800 1.003 +4.31 +14.8 18.3
June 21 04 03.83 +21 58.1 1.857 1.046 +4.15 +10.0 18.4
July 1 04 44.43 +23 18.2 1.919 1.102 +3.94 +5.6 18.6
July 11 05 22.71 +23 57.1  1.981 1.170 +3.69 +1.9 18.7
July 21 05 58.33 +24 01.3 2.041 1.245 +3.41 -1.2 18.9
July 31 06 31.14 +23 37.7 2.097 1.325 +3.13 -3.6 19.1
Aug. 10 07 01.17 +22 52.9 2.145 1.408 +2.85 -5.4 19.3
Aug. 20 07 28.51 +21 52.8 2.185 1.493 +2.59 -6.7 19.5
Aug. 30 07 53.31 +20 42.1 2.214 1.580 +2.35 -7.5 19.6
Sept. 9 08 15.72 +19 24.8 2.232 1.666 +2.12 -8.0 19.8
Sept.19 08 35.87 +18 04.3 2.237 1.751 +1.89 -8.1 19.9
Sept.29 08 53.86 +16 43.4 2.230 1.836 +1.68 -8.0 20.1
Oct. 9 09 09.74 +1524.5 2.210 1.920 +1.47 -7.7 20.1
Oct. 19 09 23.50 +14 09.9 2.178 2.002 +1.26 -7.1 20.2
Oct. 29 09 35.08 +13 01.7 2.135 2.082 +1.03 -6.4 20.3
Nov. 8 09 44.36 +12 02.0 2.082 2.161 +0.79 -5.4 20.3
Nov. 18 09 51.16 +11 13.0 2.022 2.239 +0.53 -4.2 20.3
Nov. 28 09 55.26 +10 36.7 1.958 2.314 +0.25 -2.9 20.2
Dec. 8 09 56.43 +10 15.1 1.894 2.388 -0.05 -1.3 20.2
Dec. 18 09 54.48 +10 09.9 1.834 2.460 -0.37 +0.4 20.1
Dec. 28 09 49.36 +10 21.6 1.785 2.530 -0.68 +2.1 20.0
Jan. 7 09 41.26 +10 49.4 1.752 2.599 -0.96 +3.6 19.9
Jan. 17 09 30.73 +11 30.3 1.742 2.666 -1.15 +4.6 19.7
Jan. 27 09 18.72 +12 19.6 1.760 2.731 -1.24 +5.2 19.6
Feb. 6 09 06.39 +13 11.4 1.809 2.794 -1.20 +5.1 19.5
Feb. 16 08 54.99 +14 00.1 1.890 2.856 -1.05 +4.5 19.9
Feb. 26 08 45.49 +14 41.7 2.000 2.916 -0.82 +3.7 20.2
Mar. 8 08 38.49 +15 14.1 2.137 2.975 -0.55 +2.7 20.5
Mar. 18 08 34.21 +15 36.8 2.294 3.032 -0.28 +1.7 20.8
Mar. 28 08 32.57 +1550.0 2.469 3.087 -0.03 +0.8 21.1
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Comet 187P/LINEAR

I
[N\ Jefa

21.0 1T
26.13005 TT
20633

8 July

8 May

3.8806404 AU
ml =-1.0+5 log(Delta) + 30.0 log(r (t-30))

R. A. (2000) Decl.

Epoch
T

m1
0
0
9
9
9

94
86
75

Daily motion
07
01

912 +1
908 +1
904 +0
900 +0
897 +0

r

3

Delta
508 3
390 3
261
123 3
979 3

Y——y—y—p—

Oh TT
/19

Y—————

63
50
34
18
00

894 +0
891
889 +0
887 +0
885

3

831

682 3
536 3
395 3
264 3

Y————p—

Y—p—y—yp——

Y y———y—

08
08
08
63 -07

Y——y—y——

——p—y——

Y ——y——

881
881
882
883
884

892 3
922 3
9718 3
058 3
158 3

Y————p—

Y—————

Y——y—yp——

01
15
31
46
59

885

887 +0
889 +0
892 +0
895 +0

276 3
406 3
945 3
690 3
837 3

3
3
3
3
3

—p——y——

12
83
93
01
09

898 +0
901

905 +0
909 +1
913 +1

Y —p———

Y————p—

15
20
25
28
30

Y——y—y——

917 +
922 +
921 +
932 +
938 +

6 3
9 3
87 3
49 3
94 3

Y y————

Y——y—y——

31
31
30
28
25

Y—————

044 +
950 +
956 +
963 +
970 +

3
3

930 3
922 3
895 3
851

921

Y——p——p—

000 +1

Y——y—y——

68. 7

+0.9 20.2

4.270 4.016 +0.85

19 59.85 -19 22.4

28

Mar.
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Comet 357P/Hil |

Epoch = 2018 July 21.0 1T
T 2018 May  28.94641 TT

Peri. = 1.52145 e = 0.4342974

Node = 44.60908 2000.0 a= 4.4661306 AU

Incl. = 6.30859 n = 0.10442559

q = 2.5265017 AU P= 9 44 years

ml = 9.6 +5 log(Delta) + 17.5 log(r (t-30))

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

2018/19 h m , m :
Jan. 2 23 15.00 -08 47.8 2.995 2.729 +1.23 +10.0 19.8
Jan. 12 23 27.69 -07 05.5 3.087 2.704 +1.32 +10.5 19.8
Jan. 22 23 41.27 -0517.8 3.171 2.680 +1.40 +11.0 19.8
Feb. 1 23 55.60 -03 25.7 3.248 2.658 +1.47 +11.4 19.8
Feb. 11 00 10.59 -01 30.0 3.317 2.637 +1.53 +11.7 19.8
Feb. 21 00 26.16 +00 28.3 3.376 2.618 +1.59 +11.9 19.7
Mar. 3 00 42.25 +02 28.2 3.427 2.601 +1.63 +12.0 19.7
Mar. 13 00 58.80 +04 28.6 3.468 2.585 +1.68 +12.0 19.7
Mar. 23 01 15.80 +06 28.6 3.501 2.571 +1.72 +11.9 19.6
Apr. 2 01 33.20 +08 27.2 3.524 2.559 +1.76 +11.7 19.6
Apr. 12 01 50.98 +10 23.2 3.538 2.549 +1.80 +11.4 19.6
Apr. 22 02 09.12 +12 15.7 3.544 2.540 +1.83 +11.0 19.5
May 2 02 27.59 +14 03.6 3.540 2.534 +1.86 +10.5 19.5
May 12 02 46.36 +15 46.2 3.529 2.529 +1.89 +9.9 19.4
May 22 03 05.41 +17 22.4 3.509 2.527 +1.92 +9.2 19.4
June 1 03 24.66 +18 51.5 3.481 2.527 +1.94 +8.5 19.4
June 11 03 44.08 +20 12.9 3.446 2.528 +1.95 +7.7 19.3
June 21 04 03.58 +21 26.1 3.403 2.532 +1.95 +6.8 19.3
July 1 04 23.08 +22 30.6 3.352 2.537 +1.95 +6.0 19.3
July 11 04 42.48 +23 26.4 3.294 2.545 +1.93 +5.1 19.2
July 21 05 01.65 +24 13.5 3.229 2.555 +1.90 +4.2 19.2
July 31 05 20.47 +24 52.2 3.157 2.566 +1.86 +3.4 19.2
Aug. 10 05 38.79 +25 23.2 3.078 2.579 +1.80 +2.7 19.1
Aug. 20 05 56.45 +25 47.2 2.993 2.594 +1.72 +2.1 19.1
Aug. 30 06 13.27 +26 05.3 2.902 2.611 +1.63 +1.5 19.1
Sept. 9 06 29.07 +26 18.9 2.807 2.630 +1.52 +1.2 19.0
Sept. 19 06 43.64 +26 29.5 2.707 2.650 +1.38 +1.0 19.0
Sept.29 06 56.76 +26 38.9 2.604 2.671 +1.22 +0.9 19.0
Oct. 9 07 08.19 +26 48.9 2.499 2.695 +1.04 +1.1 18.9
Oct. 19 07 17.64 +27 01.5 2.395 2.719 +0.83 +1.5 18.9
Oct. 29 07 24.86 +27 18.3 2.295 2.745 +0.59 +2.0 18.9
Nov. 8 07 29.58 +27 40.6 2.200 2.772 +0.32 +2.6 18.8
Nov. 18 07 31.56 +28 08.8 2.115 2.800 +0.04 +3.1 18.8
Nov. 28 07 30.71 +28 42.2 2.044 2.830 -0.24 +3.6 18.8
Dec. 8 07 27.08 +29 18.8 1.991 2.860 -0.50 +3.7 18.8
Dec. 18 07 21.05 +29 55.0 1.961 2.892 -0.71 +3.4 18.9
Dec. 28 07 13.31 +30 26.8 1.957 2.924 -0.83 +2.8 19.0
Jan. 7 07 04.82 +30 50.6 1.981 2.957 -0.85 +1.8 19.1
Jan. 17 06 56.68 +31 04.3 2.034 2.991 -0.75 +0.8 19.2
Jan. 27 06 49.90 +31 07.8 2.115 3.026 -0.58 -0.2 19.4
Feb. 6 06 45.16 +31 02.6 2.220 3.061 -0.34 -0.9 19.6
Feb. 16 06 42.88 +30 50.7 2.347 3.097 -0.09 -1.5 19.8
Feb. 26 06 43.13 +30 34.2 2.491 3.133 +0.16 -1.8 20.0
Mar. 8 06 45.79 +30 14.4 2.649 3.170 +0.39 -2.1 20.2
Mar. 18 06 50.62 +29 52.1 2.816 3.207 +0.59 -2.3 20.4
Mar. 28 06 57.31 +29 27.7 2.990 3.245 +0.76 -2.6 20.7
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Oh TT
2018/19
Jan.
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb.
Mar.
Mar.
Mar.
Apr.

N

N —

ﬁpr
pr.
oy

ay
May

N —
NNNNN NDWwwLw—

N —

June
June
juTe

uty
July

— N —
— k. k. —d

Y
uty
ﬁug.
ug
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

WN— LN

N = N—

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N —
COOOOHOYO ~NI~JI~J0000 OO0 YW OOOVOVLO OOoOoO——

N —
o

Mar.

Comet 164P/Christensen

Epoch = 2018 July
T 2

Peri.

Node

Incl.

q

018 May

325. 92901
88. 30564
16. 25288

1. 6852475 AU

21.0
31. 4055

2000. 0

ml =14.0 + 5 log(Delta) +

RhA (2000) Decl.

.35 -24°
.81 -22
.98 -20
.16 -18
.10 =15

28 +20
79 +20

26 +20
.08 +21

.52 +2]

.98 +28
1.45 +30
.95 +31
.60 +32
.45 +32

.24 +32

45.
43.
31.
09.
38.

D OO W W00 PPOOOOO CIOI——O) NOOU0IN OCII—WHSE NJOINOS OO0 NOoOhI©w©o

Delta

. 158
. 180
195
. 802
803

D
(&3]
—

N NN ———
[e)
—
w

8

— k. k. . k. — d. k. — — — e — —, — —NOMNOPNOND

R G G G G-y

@ PPN PRI PN NN ——

1T

7.5 log(r (t-200))

r

182
128
0717
026
978

_67_

Daily motion
m

+1.91 +11.7
+1.99 +12.8
+2.05 +13.8
+2.11 +14.7
+2.16 +15.6
+2.21 +16.4
+2.26 +17.0
+2.32 +17.5
+2.37 +17.8
+2.43 +17.9
+2.49 +17.7
+2.55 +17.3
+2.61 +16.6
+2.67 +15.7
+2.73 +14.5
+2.77 +13.0
+2.81 +11.4
+2.83 +9.6
+2.84 +7.7
+2.83 +5.9
+2.79 +4.0
+2.73  +2.3
+2.66 +0.8
+2.57 -0.5
+2.47 -1.5
+2.35 -2.3
+2.23 -2.8
+2.10 -3.0
+1.97 -2.9
+1.82 -2.4
+1.67 -1.7
+1.50 -0.7
+1.31 +0.5
+1.11  +2.1
+0.88 +3.8
+0.63 +5.7
+0.35 +7.5
+0.05 +9.0
-0.25 +10.1
-0.54 +10.3
-0.78 +9.6
-0.92 +7.8
-0.96 +5.4
-0.88 +2.7
-0.72 +0.1
-0.50 -2.1
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e = 0.5397275
a= 3.6614125 AU
n= 0.14067958
P= 701 years
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Comet C/2017 M5 (TOTAS)
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Comet P/2001 T3 (NEAT)
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Comet C/2017 X1 (PANSTARRS)

Epoch = 2018 July 21.0 1T
T June 14.62927 TT

= 2018
Peri. = 283.13087 e = 0.8512098
Node = 251.12728 2000.0 a = 31.3359697 AU
Incl. = 31.31100 n= 0.00561875
q = 4.6624852 AU P = 175.41 years
ml = 54 +5 log(Delta) + 15.0 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2018/19 h m o m :
814 -0.08 -6.

Jan. 2 10 04.03 -25 29.0 4.354 4. 9 18.8
Jan. 12 10 02.64 -26 33.0 4.234 4.797 -0.21 -5.7 18.7
Jan. 22 10 00.08 -27 23.7 4.129 4.780 -0.31 -4.2 18.7
Feb. 1 09 56.56 -27 58.9 4.043 4.764 -0.39 -2.6 18.6
Feb. 11 09 52.40 -28 16.9 3.977 4.750 -0.44 -0.8 18.5
Feb. 21 09 47.98 -28 17.2 3.933 4.736 -0.44 +0.9 18.5
Mar. 3 09 43.73 -28 00.5 3.912 4.724 -0.40 +2.5 18.5
Mar. 13 09 40.09 -27 29.0 3.914 4.713 -0.32 +3.9 18.5
Mar. 23 09 37.40 -26 45.5 3.939 4.703 -0.20 +4.9 18.5
Apr. 2 09 35.95 -2553.9 3.985 4.694 -0.07 +5.4 18.5
Apr. 12 09 35.89 -24 58.2 4.049 4.686 +0.07 +5.7 18.5
Apr. 22 09 37.28 -24 02.0 4.130 4.679 +0.22 +5.5 18.5
May 2 09 40.12 -23 08.6 4.224 4.674 +0.36 +5.1 18.6
May 12 09 44.31 -22 20.4 4.329 4.669 +0.49 +4.5 18.6
May 22 09 49.75 -21 39.3 4.442 4.666 +0.61 +3.7 18.7
June 1 09 56.32 -21 06.6 4.560 4.664 +0.71 +2.8 18.7
June 11 10 03.87 -20 42.9 4.681 4.663 +0.80 +1.9 18.8
June 21 10 12.28 -20 28.5 4.802 4.663 +0.88 +0.9 18.8
July 1 10 21.42 -20 23.4 4.920 4.664 +0.95 0.0 18.9
July 11 10 31.18 -20 27.2 5.035 4.667 +1.01 -0.9 18.9
July 21 10 41.46 -20 39.6 5.144 4.6/0 +1.05 -1.7 19.0
July 31 10 52.16 -20 59.8 5.246 4.6/5 +1.09 -2.4 19.0
Aug. 10 11 03.20 -21 27.4 5.339 4.681 +1.12 -3.1 19.1
Aug. 20 11 14.52 -22 01.6 5.422 4.688 +1.14 -3.8 19.1
Aug. 30 11 26.03 -22 41.7 5.494 4.696 +1.16 -4.3 19.2
Sept. 9 11 37.69 -23 26.9 5.553 4.705 +1.17 -4.8 19.2
Sept. 19 11 49.44 -24 16.5 5.598 4.716 +1.18 -5.2 19.2
Sept.29 12 01.20 -25 09.9 5.630 4.727 +1.18 -5.5 19.3
Oct. 9 12 12.94 -26 06.2 5.647 4.740 +1.17 -5.8 19.3
Oct. 19 12 24.57 -27 04.8 5.648 4.754 +1.16 -6.0 19.3
Oct. 29 12 36.04 -28 04.9 5.634 4.768 +1.14 -6.1 19.3
Nov. 8 12 47.27-2905.9 5605 4.784 +1.11 -6.1 19.3
Nov. 18 12 58.18 -30 07.1 5.560 4.801 +1.0/ -6.1 19.3
Nov. 28 13 08.66 -31 07.8 5.501 4.819 +1.02 -6.0 19.3
Dec. 8 13 18.63 -32 07.4 5.428 4.838 +0.96 -5.9 19.3
Dec. 18 13 27.94 -33 05.2 5.341 4.858 +0.89 -5.6 19.3
Dec. 28 13 36.48 -34 00.4 5.244 4879 +0.81 -5.4 19.3
Jan. 7 13 44.11 -34 52.3 5.138 4.901 +0.71 -5.0 19.3
Jan. 17 13 50.68 -35 39.9 5.024 4.923 +0.59 -4.5 19.3
Jan. 27 13 56.05 -36 22.4 4.907 4.947 +0.47 -3.9 19.3
Feb. 6 14 00.09 -36 58.6 4.788 4.972 +0.33 -3.2 19.2
Feb. 16 14 02.70 -37 27.2 4.672 4.997 +0.18 -2.4 19.2
Feb. 26 14 03.84 -37 46.8 4.563 5.023 +0.03 -1.4 19.2
Mar. 8 14 03.51 -37 56.0 4.464 5.051 -0.11 -0.3 19.2
Mar. 18 14 01.82 -37 53.4 4.379 5.079 -0.24 +1.0 19.2
Mar. 28 13 59.00 -37 38.0 4.313 5.107 -0.33 +2.3 19.2
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Comet P/2017 P1 (PANSTARRS)

Epoch = 2018 July
T =2018 June
Peri. = 122. 21361
Node = 221.38399
Incl. = 70160
q =

21.0 1T
17.73798 TT

2000. 0

1
5.4379376 AU

OSSO D

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

29.70 -07°5

46. 00 -06
54.51 -06
22 03.15 -05

21
21 31.70 -07
21
21
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Delta

. 180
271
. 343
. 396
. 429
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w
g

a1 il S1IOIGICTOoT. ICIO1IC1CT GIACTOIGT IC1ICTOTOT. STOTOICTOYT. CICTOIGICT IC1I0TO1ICT. CTIC1oTOn

r

481
476
471
467
463
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0. 3092451

7.8724561 AU

0. 04462094

22.09 years

motion ml
+3.0 21.3
+3.4 21.4
+3.8 21.4
+4.2 21.4
+4.4 21.4
+4.7 21.4
+4.8 21.4
+5.0 21.4
+5.0 21.4
+5.0 21.4
+4.9 21.3
+4.8 21.3
+4.6 21.2
+4.3 21.2
+4.0 21.1
+3.6 21.1
+3.1 21.0
+2.5 21.0
+1.8 20.9
+1.1 20.8
+0.4 20.8
-0.4 20.7
-1.2 20.7
-1.9 20.6
-2.6 20.6
-3.0 20.6
-3.3 20.6
-3.3 20.6
-3.2 20.7
-2.8 20.7
-2.3 20.8
-1.6 20.8
-0.9 20.9
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Comet P/2002 EJ57 (LINEAR)
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Comet P/2011 CR42 (Catalina)
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Comet P/2013 CU129 = 2018 A2 (PANSTARRS)

Epoch = 2018 Jul
T = 2018 June
Peri. = 211.92894
Node = 46.22580
Incl. = 12.1549
q =

H=17.2

G=0.15 (r>
m =17.2 +5 Iog(DeIta) + 20.0 log(r) (r<1.3AU)

R. A. (2000) Decl.
h m

10 47.99 +26
10 49.22 +28
10 46. 74 +30
10 39.70 +32
10 27.39 +35

10 09.68 +37
09 47.85 +39
09 24.65 +40
09 03.64 +40
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Comet 82P/Gehrels

Epoch = 2018 July 21.0 TT

T =2018 June 28.56389 TT

Peri. = 227.18686 e = 0.1224658
Node = 239.31412 2000.0 a= 4.1414060 AU
Incl. = 1.12827 n= 0.11694519

q = 3.6342254 AU P = 8.43 years
ml = 7.0 +5 log(Delta) + 20.0 log(r (t-90))
RhA.(ZOOO) Decl. Delta r Daily motion mil

m o i) m ’

04 44.66 +21 46.9 2.784 3.677 -0.52 -1.1 20.7
04 40.20 +21 37.4 2.863 3.672 -0.35 -0.8 20.7
04 37.61 +21 31.6 2.965 3.668 -0.15 -0.4 20.8
04 37.04 +21 29.8 3.084 3.664 +0.05 +0.1 20.8
04 38.48 +21 32.3 3.215 3.660 +0.25 +0.5 20.9
04 41.85 +21 38.5 3.355 3.656 +0.44 +0.8 21.0
04 46.99 +21 47.6 3.499 3.653 +0.60 +1.0 21.1
04 53.71 +21 58.7 3.643 3.650 +0.75 +1.2 21.1
05 01.84 +22 10.7 3.785 3.647 +0.88 +1.2 21.2
05 11.17 +22 22.6 3.921 3.645 +0.99 +1.1 21.3
05 21.54 +22 33.2 4.050 3.642 +1.09 +1.0 21.3
05 32.80 +22 41.9 4.170 3.640 +1.17 +0.7 21.4
05 44.78 +22 47.7 4.278 3.639 +1.23 +0.4 21.4
05 57.36 +22 50.0 4.374 3.637 +1.29 0.0 21.5
06 10.42 +22 48.4 4.457 3.636 +1.33 -0.4 21.5
06 23.84 +22 42.4 4.526 3.635 +1.36 -0.9 21.5
06 37.53 +22 31.8 4.580 3.635 +1.38 -1.3 21.6
06 51.39 +22 16.3 4.620 3.634 +1.39 -1.8 21.6
07 05.31 +21 56.1 4.643 3.634 +1.39 -2.3 21.6
07 19.23 +21 31.1 4.651 3.634 +1.39 -2.8 21.6
07 33.06 +21 01.6 4.643 3.635 +1.37 -3.2 21.6
07 46.72 +20 27.8 4.619 3.636 +1.35 -3.6 21.5
08 00.14 +19 50.2 4.580 3.637 +1.33 -4.0 21.5
08 13.24 +19 09.3 4.526 3.638 +1.29 -4.3 21.5
08 25.94 +18 25.5 4.456 3.640 +1.25 -4.5 21.5
08 38.17 +17 39.7 4.373 3.641 +1.19 -4.7 21.4
08 49.83 +16 52.6 4.276 3.643 +1.13 -4.7 21.4
09 00.83 +16 05.1 4.167 3.646 +1.06 -4.7 21.3
09 11.08 +15 18.1 4.047 3.649 +0.98 -4.6 21.2
09 20.44 +14 32.7 3.918 3.651 +0.88 -4.4 21.2
09 28.79 +13 50.2 3.781 3.655 +0.77 -4.1 21.1
09 35.99 +13 11.7 3.639 3.658 +0.65 -3.6 21.0
09 41.87 +12 38.6 3.494 3.662 +0.51 -3.0 20.9
09 46.28 +12 12.3 3.351 3.666 +0.35 -2.2 20.8
09 49.06 +11 53.9 3.212 3.670 +0.18 -1.4 20.8
09 50.08 +11 44.5 3.082 3.674 0.00 -0.4 20.7
09 49.26 +11 44.8 2.964 3.679 -0.18 +0.6 20.6
09 46.64 +11 54.7 2.865 3.684 -0.36 +1.5 20.5
09 42.38 +12 13.4 2.788 3.689 -0.50 +2.3 20.5
09 36.81 +12 39.1 2.738 3.694 -0.61 +2.9 20.4
09 30.42 +13 09.3 2.716 3.700 -0.66 +3.1 20.4
09 23.82 +13 40.8 2.725 3.706 -0.65 +3.1 20.5
09 17.65 +14 10.4 2.764 3.712 -0.57 +2.8 20.5
09 12.49 +14 35.8 2.830 3.718 -0.44 +2.2 20.6
09 08.77 +14 54.9 2.922 3.724 -0.28 +1.5 20.6
09 06.76 +15 06.8 3.034 3.731 -0.10 +0.8 20.7

_75_

—_——— N ND

N — —

32.

— k. . —) —

— k. ok k. k.
g-&o’\l\l SHOTITRWN

—_—
N
~

WOODHUId OCIOOOPHA NWOI1IOW OORANNW o0OUIoNO 00

LLOoNOoT AN—OO ;
—CINAO N0 —

© wWNOOHY—

—ONO W



Oh TT
2018/19
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb.
Mar.
Mar.
Mar.
Apr.

N

N —

ﬁpr
pr.
oy

ay
May

N —
NNNNN NDWwwLw—

N —

June
June
juTe

uty
July

— N —
— k. k. —d

Y
uty
ﬁug.

ug.
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

WN— LN

N = N—

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N —
OOOSHHO ~NJ~J0000 OO0V YW OCOOVOVO OOoOOoO——

N —
o

Mar.

Comet 361P/Spacewatch

Epoch = 2018 Jul

T =2018 July
Peri. = 219.2068
Node = 203.27715
Incl. = 13.882

q =

21.0 1T
2.49492 1T

2000. 0
. 88239
2.1804465 AU

OSSO D

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

00 00.09 +01
00 10.45 +01
00 21.93 +02
00 34.39 +03
00 47.69 +04

o
=N
()
OO
w
|
A

06 55.09 +06
07 00.79 +07

o

N O~NWOOW O——WOo PHLWWNO SOI—=OIR CITOO—=O© NORIOT HONOW SAPRPROW OoNhNhOHYOOT

Delta

. 062
172
211
375
. 465
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r

035
010
985
962
940
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Comet 49P/Arend-Rigaux
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(r<1. 9AU)
(r>1. 9AU)

m1
9
9
9
9
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Y—————
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64 +
74 +
84 +

Daily motion
41

415 +

—— y——

+

r
347 +
279 +
211

143 +

Delta
840 2
872 2
892 2
901 2
899 2

68 -
57 -
46 -

R. A. (2000) Decl.
21
86 -

h
12 23 03

22 23 19
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23 36
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Oh TT
2018/19
1
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——p———

——p———

075 +1
008 +2
942 +2
878 +2
816 +2

1
1
1
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865 2
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y—————

39 +00
50 +02
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41 +09

02 53

2
12 03 21

12 02 02
y
ay
May 22

.22 02 2]
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M

—— y———

Y ——p——

09 +
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40
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480 +3
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Y—————
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21
00
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285 +1
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421
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184 2
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Y y———y—

50
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07
35
61

957 +0

489 +0
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+8.0 18.7 145.9

-0. 80

1.938 2.821

14 21.00 +15 42.3
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Aug.
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Sept.
Sept.
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Oct.

Oct.
Nov.
Nov.
Nov.
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Dec.
Dec.
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Jan.
Jan.
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Feb.
Feb.
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Mar.

Mar.

N — N — N — N
NNONINOIN NWWL—

— N —
— k. k. —d

LWN— LONS

N — N— N— N— N == N—
OO ~NI~I-J0000 OOV O OOOOWO OOoOoOo——

N =
(o]

r

354
295
23]
181
128

076
027
980
936
895

856
821
189
161
136

115
698
684
675
670

669
672
680
691
107

126
149
116
806
840

871
917
960
006
054

105
157
212
269
321

387
449
512
576
641

Comet C/2016 N6 (PANSTARRS)
Epoch = 2018 July 21.0 1T
T =2018 July 18.21093 TT
Peri. = 162. 8054

Node = 298.97617 2000.0
Incl. = 105. 83223

q = 2.6690896 AU

e = 0.9987554

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

m o ’

15 42.67 +53 33.5 3.268
15 46.16 +56 30.4 3.118
15 47.18 +60 06.1 2.977
15 43.81 +64 19.4 2.850
15 32.28 +69 03.8 2.744
15 03.89 +74 02.0 2.664
13 57.89 +78 28.6 2.616
11 48.69 +80 31.7 2.602
09 38.86 +78 27.1 2.621
08 32.25 +73 53.1 2.670
08 03.45 +68 39.3 2.746
07 51.62 +63 28.2 2.842
07 48.00 +58 35.0 2.952
07 48.76 +54 04.3  3.068
07 52.08 +49 56.2 3.185
07 56.90 +46 08.8 3.297
08 02.64 +42 39.5 3.401
08 08.92 +39 25.4  3.491
08 15.47 +36 23.7 3.565
08 22.10 +33 31.8 3.620
08 28.64 +30 47.4 3.654
08 34.97 +28 08.3  3.667
08 40.96 +25 32.6 3.657
08 46.47 +22 58.5 3.624
08 51.36 +20 24.3  3.569
08 55.47 +17 48.1 3.493
08 58.61 +15 08.3  3.397
09 00.55 +12 23.0  3.283
09 01.02 +09 30.5 3.156
08 59.67 +06 28.9 3.019
08 56.14 +03 16.9 2.878
08 49.98 +00 06.2 2.739
08 40.73 -03 39.5 2.610
08 28.06 —07 18.9 2.501
08 11.79 -10 56.8 2.419
07 52.19 -14 21.2 2.373
07 30.16 -17 18.3 2.371
07 07.11 =19 36.0 2.414
06 44.77 -21 08.8 2.501
06 24.70 -21 59.2 2.626
06 07.86 -22 15.4 2.783
05 54.69 -22 07.5 2.963
05 45.07 -21 45.6 3.158
05 38.67 -21 17.0 3.360
05 35.04 -20 47.6 3.565
05 33.70 -20 21.3 3.766
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Comet C/2017 T3 (ATLAS)
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Comet P/2007 T2 (Kowalski)
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Comet 267P/LONEQS
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0. 3494070
3.5000332 AU
0. 15052056
6. 55 years

.0 1T
42123 11

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

Comet P/2005 JN (Spacewatch)

m1
1
0
0
0
0

Variation
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r
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Delta
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8
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54.3
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Comet C/2016 M1 (PANSTARRS)
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Comet 105P/Singer Brewster

I
[N\ Jefa

17T

10. 49967 TT
2000. 0
2.0442739 AU
ml = 15.0 + 5 log(Delta) + 10.0 log(r)

.A. (2000) Decl.

21.0

18 July
18 Aug.
6. 53418
9.17664

0
0
4
192. 43220

NN

Epoch

T
Peri.
Node
Incl

q

m1
1
0
0
0
0
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68

49
27

Daily motion
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Comet 243P/NEAT

Epoch = 2018 July 21.0 1T
T = 2018 Aug. 26.04192 TT

Peri. = 283.56057 e =
Node = 87.65894 2000.0 a=
Incl. = 7.64144 n =
q = 2.4544580 AU P =
ml = 8.4 +5 log(Delta) + 20.0 log(r (t-30))
Oh TT R.A. (2000) Decl. Delta r Daily motion
2018/19 h , m :
Jan. 20 16.84 —23°34'7 3.774 2.871 +1.75 +49
Jan. 12 20 34.46 -22 42.8 3.784 2.841 +1.78 +5.6
Jan. 22 20 52.29 -21 43.7 3.780 2.812 +1.79 +6.3
Feb. 1 21 10.24 -20 37.8 3.764 2.783 +1.80 +6.9
Feb. 11 21 28.24 -19 25.8 3.736 2.755 +1.80 +7.5
Feb. 21 21 46.22 -18 08.1 3.696 2.728 +1.80 +8.0
Mar. 3 22 04.13 -16 45.6 3.644 2.702 +1.79 +8.5
Mar. 13 22 21.93 -1519.0 3.582 2.677 +1.77 +8.8
Mar. 23 22 39.60 -13 49.4 3.510 2.653 +1.76 +9.1
Apr. 2 22 57.08 -12 17.6 3.429 2.630 +1.74 +9.3
Apr. 12 23 14.37 -10 44.7 3.340 2.608 +1.72 +9.3
Apr. 22 23 31.43 -09 11.7 3.244 2.588 +1.69 +9.3
May 2 23 48.23 -07 39.8 3.142 2.568 +1.66 +9.1
May 12 00 04.73 -06 10.0 3.034 2.550 +1.63 +8.8
May 22 00 20.88 —-04 43.5 2.921 2.533 +1.59 +8.4
June 1 00 36.62 -03 21.5 2.804 2.518 +1.55 +7.9
June 11 00 51.87 -02 05.1 2.685 2.505 +1.49 +7.3
June 21 01 06.51 +00 55.4 2.563 2.492 +1.43 +6.5
July 1 01 20.42 +00 06.3 2.441 2.482 +1.34 +5.7
July 11 01 33.42 +00 59.1 2.318 2.473 +1.24 +4.7
July 21 01 45.30 +01 41.8 2.196 2.466 +1.12 +3.7
July 31 01 55.82 +02 13.8 2.077 2.460 +0.97 +2.6
Aug. 10 02 04.70 +02 34.3 1.962 2.457 +0.79 +1.4
Aug. 20 02 11.62 +02 42.9 1.854 2.455 +0.57 +0.2
Aug. 30 02 16.30 +02 40.0 1.754 2.455 +0.33 -0.9
Sept. 9 02 18.48 +02 26.4 1.666 2.456 +0.07 -1.9
Sept.19 02 18.00 +02 04.0 1.593 2.460 -0.19 -2.6
Sept.29 02 14.97 +01 36.4 1.538 2.465 -0.43 -2.9
Oct. 9 0209.76 +01 08.0 1.505 2.471 -0.62 -2.7
Oct. 19 02 03.08 +00 44.2 1.496 2.480 -0.71 -1.9
Oct. 29 01 55.93 +00 30.5 1.513 2.490 -0.70 -0.6
Nov. 8 01 49.31 +00 30.9 1.556 2.502 -0.59 +0.9
Nov. 18 01 44.16 +00 47.7 1.622 2.515 -0.41 +2.6
Nov. 28 01 41.12 +01 20.9 1.711 2.530 -0.18 +4.2
Dec. 8 01 40.47 +02 09.1 1.818 2.546 +0.07 +5.6
Dec. 18 01 42.27 +03 10.0 1.940 2.564 +0.31 +6.7
Dec. 28 01 46.38 +04 21.1 2.073 2.583 +0.53 +7.6
Jan. 7 01 52.57 +05 39.7 2.215 2.604 +0.72 +8.2
Jan. 17 02 00.60 +07 03.7 2.363 2.625 +0.89 +8.6
Jan. 27 02 10.20 +08 31.0 2.514 2.648 +1.04 +8.8
Feb. 6 02 21.15 +09 59.6 2.666 2.672 +1.16 +8.9
Feb. 16 02 33.26 +11 28.3 2.817 2.697 +1.27 +8.8
Feb. 26 02 46.33 +12 55.4 2.965 2.723 +1.36 +8.6
Mar. 8 03 00.24 +14 19.9 3.109 2.750 +1.43 +8.3
Mar. 18 03 14.85 +15 40.7 3.248 2.777 +1.49 +7.8
Mar. 28 03 30.04 +16 56.8 3.379 2.806 +1.55 +7.3
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. 5135552
250561 AU

0.5
3.1
0. 17840924
5.5

.52 years

ml =11.6 + 5 log(Delta) + 20.0 log(r (t-20))

R. A. (2000) Decl.

1T
27.95818 TT

21.0

8 July
8 Aug.

Comet 125P/Spacewatch

Daily motio

r
522
465
407
349

Delta
469 2
372 2

Y—————

—p———p—

Oh TT

Y —p——

Y ———— —— y———
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56
90
20
47

842 +1
193 +1

Y————— Y—————

Y————— Y—————

Y ———y—

69
89
06
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146 +1
101 +1
661

625 +2
593 +2

Y————

Y—————

Y ————

Y—————

T y———y—

T—y————

45
95
65
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83

931
922 +2
520 +2

Y—————

Y—————

Y———y—p—

Y y———y—

91
98
03
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09

Y ———

Y————p—

Y——y—yp——

08
05
99
92
83

164 +2
813 +2

Y——y—y——

Y y————

——y—y——

21.7

Y—————

+8.4 21.5

12
61
50
38
2]
16
06
96
817
11
3.329 2.430 +1.69

314 +1
372 +1
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Oh TT
2018/19
Jan. 2
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb.
Mar.
Mar.
Mar.
Apr.

N

N —

ﬁpr
pr.
oy

ay
May

N —
NNNNN NDWwwLw—

N —

June
June
juTe

uty
July

— N —
— k. k. —d

Y
uty
ﬁug.
ug
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

WN— LN

N = N—

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N —
OOOSHHO ~NJ~J0000 OO0V YW OCOOVOVO OOoOOoO——

N —
o

Mar.

Comet
Epoch
T

Peri.

Node

Incl.

q

m1

— k. k. k. k.

— k. k. . k.

NONONONI NS N——

—_,—) OO OO OO©O© 0000000O~ \l\l\l@@j

Daily motion

m ’
+1.47  +1.
+1.50 +2.
+1.52 +3.
+1.54  +5.
+1.55  +7.

+1.55 +8.
+1.55 +10.
+1.55 +12.
+1.54 +14.
+1.53 +17.

+1.51 +19.
+1.50 +22.
+1.50 +25.
+1.51 +27.
+1.54 +30.

+1.62 +32.
+1.77 +33.
+2.06 +34.
+2.59 +34.
+3.58 +33.

+5.43 +29.
+8.53 +18.
+11.40 7.
+10.19 -47.
+6.86 -83.

+4.45 103.
+3.04 101.
+2.16 -83.
+1.49 -64.
+0.89 -49.

—OO~N— 00 ORE WO OOOPR0 NMNOIOON OO

21P/Giacobini-Zinner
= 2018 July 21.0 1T
= 2018 Sept. 10.50742 1T
= 172. 86264
= 195.39335 2000.0
= 31.99752
= 1.0127736 AU
9.6 + 5 log(Delta) + 15.0 log(r)
R. A. (2000) Decl. Delta r
47 -03 50.7 3.697 2.967
31 -03 31.6 3.538 2.891
40 -02 59.9 3.369 2.814
68 -02 14.4 3.191 2.735
09 -01 13.8 3.007 2.654
58 +00 03.5 2.818 2.573
09 +01 39.0 2.627 2.489
58 +03 34.0 2.437 2.405
00 +05 50.4 2.249 2.319
32 +08 29.6 2.066 2.231
53 +11 33.1 1.889 2.142
62 +15 02.3 1.721 2.052
63 +18 57.7 1.563 1.961
67 +23 19.3 1.416 1.869
89 +28 06.0 1.281 1.771
62 +33 15.0 1.157 1.684
42 +38 42.5 1.045 1.591
26 +44 22.6 0.943 1.500
96 +50 07.9 0.849 1.410
84 +55 49.1 0.762 1.324
07 +61 08.2 0.679 1.244
40 +65 21.6 0.600 1.171
53 +66 43.2 0.526 1.108
80 +62 30.9 0.460 1.059
60 +51 42.4 0.411 1.026
36 +35 56.0 0.389 1.013
93 +18 32.4 0.399 1.020
10 +02 53.9 0.439 1.047
55 -09 35.2 0.498 1.091
69 -19 08.1 0.566 1.150
08 -26 23.7 0.636 1.221
81 -31 53.2 0.705 1.299
99 -3552.3 0.771 1.384
32 -38 27.0 0.837 1.473
11 -39 38.9 0.903 1.563
38 -39 29.5 0.973 1.656
40 -38 06.9 1.050 1.749
94 -35 44.8 1.136 1.841
04 -32 40.8 1.234 1.934
97 -29 13.6 1.345 2.025
45 -25 38.7 1.470 2.115
06 -22 08.3 1.609 2.204
23 -18 50.7 1.761 2.292
48 -15 50.8 1.924 2.379
37 -13 11.1  2.097 2.464
54 -10 52.5 2.278 2.548
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Comet 79P/du Toit-Hartley

I
[N\ Jefa

17T
13. 34225 TT
2000. 0

21.0
1209347 AU

18 Sept.
1.84910
0.52680
3.14767

1.

ml =16.0 + 5 log(Delta) + 7.5 log(r)

R. A. (2000) Decl.

h
04 17

18 July

20
20
28
28

Epoch

T
Peri.
Node
Incl

q

Daily motio

r

Delta
9
9
9
0
1

15 +23
55 +22
32 +22
30 +21
46 +21

m

04 02
04 03

2
12 04 09

Oh TT
2018/19
2% 04 04

5]/
83
07
29
50
69
87

441

368 +0
294 +1
219 +1
143 +1

2
2

197 2
265 2
327 2
381
425

61 +2
44 +22 4

62 +2
95 +2
99 +2
14 +2

04 07
04 14
13 04 23
23 04 35
04 49

3

2
.12 05 05

o
pr.
May

04
20
36

066 +1
988 +1
910 +2
831

152 +2

1
1
1
1

SHOFTOoON

13 +23 0
98 +23 0
11 422 5
49 +22 4

83 +2
69 +2

05 42

2
12 06 03
06 26

22 05 23
22

May
May

Y —p——y—

52
67
81
94
07

Y————

AN—O 0O

01 +2
12 +1
15 +1

06 50

07 16
07 44

08 12
08 42

Y—————

Y y———y—

T y—y——y—

20
31
42
53
63

163 +3
136 +3

Y—————

Y y——y—y—

Y y———y—

13
82
89
93
94
90

Y ———

Y————p—

Y ———y—

Y ————

81
68
52
33

455 +3
529 +3

Y——y—y——

Y———y——

Y————p—

19

03
89
15
62

998 +2
076 +2
153 +1
229 +1
304 +1

1
2
2

052
079 2

093 2
3.094 2.377 +1.49

Y y————

31.3

+9.0 21.3

28 22 04.58 -10 21.8

Mar.
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July 21.0 1T
14.33078 TT

Comet P/2005 R1 (NEAT)
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Comet 59P/Kearns—Kwee

Epoch = 2018 July 21.0 1T

T =2018 Sept. 16.77223 TT

Peri. = 127.70384 e = 0.4752525
Node = 312.82924 2000.0 a=4.4950251 AU
Incl. = 9.33926 n= 0.10342032

q = 2.3587532 AU P= 953 years
ml = 8.6 +5 log(Delta) + 17.5 log(r (t-50))

Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2018/12 h m o m

Jan. 23 15.03 +03 05.3 3.217 3.021 +1.00 +5.5 20.1
Jan. 12 23 25.58 +04 04.8 3.304 2.980 +1.12 +6.4 20.0
Jan. 22 23 37.23 +05 13.0 3.382 2.939 +1.22 +7.3 20.0
Feb. 1 23 49.85 +06 28.9 3.451 2.899 +1.31 +8.0 19.9
Feb. 11 00 03.32 +07 51.4 3.510 2.860 +1.39 +8.6 19.8
Feb. 21 00 17.59 +09 19.6 3.557 2.821 +1.4]7 +9.1 19.8
Mar. 3 00 32.58 +10 52.4 3.593 2.783 +1.54 +9.5 19.7
Mar. 13 00 48.25 +12 28.8 3.618 2.746 +1.60 +9.8 19.6
Mar. 23 01 04.57 +14 07.6 3.631 2.711 +1.6/ +10.0 19.5
Apr. 2 01 21.51 +15 47.6 3.633 2.676 +1.73 +10.0 19.4
Apr. 12 01 39.08 +17 27.8 3.624 2.643 +1.79 +10.0 19.3
Apr. 22 01 57.25 +19 06.8 3.605 2.611 +1.85 +9.8 19.2
May 2 02 16.02 +20 43.4 3.577 2.580 +1.91 +9.5 19.0
May 12 02 35.40 +22 16.4 3.540 2.551 +1.97 +9.1 18.9
May 22 02 55.35 +23 44.5 3.494 2.524 +2.03 +8.5 18.8
June 1 03 15.85 +25 06.4 3.441 2.498 +2.08 +7.8 18.7
June 11 03 36.87 +26 20.9 3.381 2.475 +2.13 +7.0 18.5
June 21 03 58.34 +27 26.8 3.314 2.453 +2.1] +6.1 18.4
July 1 04 20.18 +28 23.2 3.241 2.433 +2.20 +5.1 18.3
July 11 04 42.29 +29 09.1 3.163 2.416 +2.22 +4.0 18.1
July 21 05 04.52 +29 44.0 3.080 2.400 +2.22 +2.9 18.0
July 31 05 26.73 +30 07.4 2.992 2.387 +2.21 +1.7 11.9
Aug. 10 05 48.75 +30 19.3 2.900 2.377 +2.18 +0.6 11.7
Aug. 20 06 10.38 +30 20.1 2.804 2.368 +2.13 -0.5 17.6
Aug. 30 06 31.40 +30 10.3 2.705 2.363 +2.06 -1.5 17.5
Sept. 9 06 51.63 +29 50.9 2.602 2.360 +1.97 -2.4 17.3
Sept. 19 07 10.82 +29 23.4 2.497 2.359 +1.85 -3.1 17.2
Sept.29 07 28.75 +28 49.3 2.390 2.361 +1.72 -3.7 11.1
Oct. 9 07 45.20 +28 10.6 2.282 2.365 +1.55 -4.0 16.9
Oct. 19 07 59.88 +27 29.3 2.173 2.372 +1.36 -4.2 16.8
Oct. 29 08 12.54 +26 47.7 2.066 2.381 +1.15 -4.1 16.7
Nov. 8 08 22.90 +26 07.8 1.961 2.393 +0.90 -3.8 16.6
Nov. 18 08 30.63 +25 31.7 1.862 2.407 +0.62 -3.3 16.5
Nov. 28 08 35.46 +25 00.7 1.7/0 2.423 +0.31 -2.8 16.4
Dec. 8 08 37.17 +24 35.7 1.689 2.442 -0.01 -2.2 16.3
Dec. 18 08 35.70 +24 16.1 1.624 2.462 -0.32 -1.7 16.2
Dec. 28 08 31.26 +24 00.3 1.577 2.485 -0.59 -1.5 16.2
Jan. 7 08 24.43 +23 45.6 1.553 2.510 -0.78 -1.5 16.2
Jan. 17 08 16.17 +23 29.2 1.555 2.536 -0.86 -1.8 16.3
Jan. 27 08 07.71 +23 08.7 1.585 2.564 -0.81 -2.3 16.4
Feb. 6 08 00.21 +22 43.4 1.642 2.594 -0.65 -2.8 16.5
Feb. 16 07 54.68 +22 13.4 1.725 2.625 -0.42 -3.2 16.7
Feb. 26 07 51.65 +21 39.8 1.830 2.657 -0.16 -3.5 16.9
Mar. 8 07 51.29 +21 03.5 1.954 2.691 +0.11 -3.8 17.1
Mar. 18 07 53.54 +20 24.9 2.094 2.726 +0.36 -4.0 17.4
Mar. 28 07 58.10 +19 44.0 2.245 2.763 +0.57 -4.2 17.6
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Comet 133P/(7968) Elst-Pizarro
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0. 5502065
3.8506477 AU
0.13043778
7.56 years

Variation

1T
r

Delta

21.0
8 Sept. 30.84240 TT

1
1
9
6
1
1.7319963 AU

ml =12.2 + 5 log(Delta) + 17.5 log(r)

8 July

20
20
26

4

Comet P/2011 V1 (Boattini)
. (2000) Decl.

Epoch
T
Peri.
Node
Incl.
q
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3.303 2.375
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20 -1
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41 -0
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13 +00
72 +01
92 +04
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23 58
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17 23 16
21 23 37
00 56
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16 00 18

26 00 37
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18 01 15
28 01 34.27 +08 24.8

18 22 08

28 22 32
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Oh TT
2018/19
Jan.

Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb.
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Apr.

N

N —
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ﬁpr

ay
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N —
NNNNN NDNWWww—
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June
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— N —
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Sept.
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Comet 64P/Swift-Gehrels

Epoch = 2018 July 21.0 1T

T =2018 Nov. 3.84803 TT

Peri. = 97.14653 e = 0.6874072
Node = 300.00038 2000.0 a= 4.4568688 AU
Incl. = 8.94861 n= 0.10475127

q = 1.3931851 AU P= 041 years
ml = 9.6 +5 log(Delta) + 17.5 log(r (t-30))
RhA.(ZOOO) Decl. Delta r Daily motion mil

m o i) m ’

18 51.35 -25 06.5 4.329 3.346 +1.47 +2.8 .
19 06.18 -24 36.2 4.251 3.276 +1.50 +3.3 .
19 21.30 -24 00.0 4.156 3.206 +1.52 +3.9 22.0
19 36.63 -23 17.9 4.043 3.134 +1.54 +4.6 21.8
19 52.10 -22 29.4 3.916 3.062 +1.55 +5.2 21.6
20 07.65 -21 34.6 3.774 2.989 +1.56 +5.8 21.3
20 23.22 -20 33.3 3.620 2.915 +1.56 +6.5 21.1
20 38.76 -19 25.5 3.454 2.841 +1.55 +7.1 20.8
20 54.24 -18 11.2 3.280 2.766 +1.54 +7.8 20.5
21 09.59 -16 50.5 3.098 2.691 +1.53 +8.4 20.2
21 24.81 -15 23.2 2.911 2.615 +1.51 +9.1 19.9
21 39.86 -13 49.5 2.720 2.538 +1.49 +9.7 19.5
21 54.69 -12 09.3 2.527 2.461 +1.47 +10.4 19.1
22 09.31 -10 22.3 2.335 2.384 +1.45 +11.1 18.7
22 23.67 -08 28.3 2.144 2.307 +1.42 +11.8 18.3
22 37.72 -06 26.9 1.957 2.230 +1.39 +12.6 17.9
22 51.45 -04 17.5 1.775 2.153 +1.35 +13.4 17.4
23 04.76 -01 59.5 1.600 2.077 +1.31 +14.3 17.0
23 17.59 +00 28.3 1.434 2.002 +1.25 +15.4 16.5
23 29.86 +03 07.2 1.277 1.928 +1.19 +16.5 16.0
23 41.38 +05 58.3 1.131 1.856 +1.11 +17.8 15.4
23 52.04 +09 03.0 0.997 1.786 +1.01 +19.3 14.9
00 01.62 +12 22.6 0.876 1.719 +0.89 +20.8 14.3
00 09.87 +15 56.5 0.7/0 1.656 +0.75 +22.1 13.7
00 16.65 +19 42.7 0.679 1.597 +0.59 +23.1 13.2
00 21.82 +23 35.2 0.603 1.544 +0.43 +23.2 12.6
00 25.51 +27 22.9 0.543 1.497 +0.31 +22.0 12.1
00 28.38 +30 51.3 0.498 1.458 +0.28 +19.1 11.6
00 31.49 +33 43.2 0.467 1.428 +0.38 +14.5 11.2
00 36.45 +35 43.9 0.450 1.406 +0.67 +9.0 10.9
00 44.92 +36 47.4 0.445 1.395 +1.08 +3.2 10.7
00 57.78 +36 54.8 0.452 1.394 +1.54 -2.1 10.6
01 15.11 +36 14.8 0.473 1.404 +1.95 -6.0 10.6
01 36.05 +35 02.1 0.506 1.423 +2.24 -8.5 10.7
01 59.23 +33 31.2 0.554 1.452 +2.40 -9.5 10.8
02 23.53 +31 56.2 0.618 1.490 +2.45 -9.3 11.1
02 48.02 +30 27.5 0.697 1.536 +2.44 -8.3 11.5
03 12.17 +29 09.8 0.791 1.588 +2.39 -7.1 11.9
03 35.81 +28 05.1 0.901 1.646 +2.33 -5.8 12.4
03 58.82 +27 12.1 1.024 1.708 +2.27 -4.8 12.9
04 21.22 +26 28.2 1.161 1.774 +2.21 -4.0 13.4
04 43.08 +25 50.8 1.309 1.844 +2.16 -3.5 14.0
05 04.41 +25 17.2 1.468 1.916 +2.10 -3.3 14.5
05 25.25 +24 44.8 1.636 1.989 +2.06 -3.2 15.0
05 45.64 +24 11.8 1.811 2.064 +2.01 -3.4 15.5
06 05.55 +23 36.9 1.991 2.140 +1.97 -3.6 16.0
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Comet
Epoch
T

Peri.

Node

Incl.

38P/Stephan-0terma

= 2018 July
= 2018 Nov.
359. 58535
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18. 35291
1.5885530 AU

4 +5 log(Delta) + 22.5 log(r)
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Comet P/2013 R3 (Catal ina—PANSTARRS)
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Comet 60P/Tsuchinshan

Epoch = 2018 July 21.0 1T
T =2018 Dec. 11.23088 TT
Peri. = 216.55438 e = 0.5377939
Node = 267.58349 2000.0 a= 3.5105787 AU
Incl. = 3.60645 n= 0.14984284
q = 1.6226109 AU P = 6.58 years
ml =11.4 + 5 log(Delta) + 22.5 log(r(t-10))
Oh TT R.A. (2000) Decl. Delta r Daily motion mil
2018/19 h m o m :
Jan. 2 23 25.47 +00 05.0 3.434 3.246 +0.78 +4.0
Jan. 12 23 33.88 +00 39.2 3.520 3.193 +0.91 +4.9
Jan. 22 23 43.44 +01 32.1 3.595 3.139 +1.01 +5.7
Feb. 1 23 54.02 +02 32.6 3.657 3.084 +1.11 +6.4
Feb. 11 00 05.52 +03 39.8 3.706 3.029 +1.20 +7.1
Feb. 21 00 17.84 +04 52.9 3.741 2.974 +1.28 +7.6
Mar. 3 00 30.92 +06 10.8 3.760 2.918 +1.35 +8.0
Mar. 13 00 44.70 +07 32.8 3.764 2.861 +1.42 +8.4
Mar. 23 00 59.17 +08 58.0 3.753 2.804 +1.48 +8.7
Apr. 2 01 14.28 +10 25.3 3.727 2.746 +1.55 +8.8
Apr. 12 01 30.05 +11 54.0 3.687 2.689 +1.61 +8.9
Apr. 22 01 46.49 +13 23.1 3.633 2.630 +1.68 +8.9
May 2 02 03.60 +14 51.7 3.567 2.572 +1.75 +8.8
May 12 02 21.41 +16 18.6 3.489 2.513 +1.82 +8.6
May 22 02 39.96 +17 42.8 3.400 2.455 +1.90 +8.2
June 1 0259.28 +19 03.1 3.302 2.396 +1.97 +7.8 )
June 11 03 19.39 +20 18.3 3.196 2.338 +2.06 +7.2 )
June 21 03 40.34 +21 27.0 3.083 2.280 +2.14 +6.5 )
July 1 04 02.13 +22 27.7 2.964 2.223 +2.23 +5.6 21.8
July 11 04 24.79 +23 18.8 2.841 2.166 +2.31 +4.5 21.5
July 21 04 48.29 +23 58.8 2.715 2.111 +2.40 +3.3 21.1
July 31 05 12.60 +24 25.9 2.587 2.056 +2.47 +1.9 20.8
Aug. 10 05 37.68 +24 38.4 2.458 2.003 +2.55 +0.4 20.4
Aug. 20 06 03.40 +24 34.9 2.330 1.952 +2.60 -1.3 20.0
Aug. 30 06 29.66 +24 13.9 2.203 1.903 +2.65 -3.1 19.7
Sept. 9 06 56.30 +23 34.4 2.080 1.857 +2.68 -5.0 19.3
Sept.19 07 23.12 +22 35.7 1.959 1.813 +2.69 -6.9 18.9
Sept.29 07 49.94 +21 17.8 1.844 1.773 +2.67 -8.8 18.5
Oct. 9 08 16.56 +19 41.2 1.733 1.737 +2.64 -10.7 18.2
Oct. 19 08 42.73 +17 47.1 1.627 1.705 +2.59 -12.3 17.9
Oct. 29 09 08.26 +15 37.5 1.527 1.678 +2.51 -13.7 17.5
Nov. 8 09 32.94 +13 15.2 1.433 1.655 +2.41 -14.8 17.2
Nov. 18 09 56.50 +10 43.6 1.346 1.639 +2.29 -15.5 17.0
Nov. 28 10 18.72 +08 06.7 1.263 1.628 +2.14 -15.8 16.7
Dec. 8 10 39.33 +0529.0 1.187 1.623 +1.96 -15.6 16.5
Dec. 18 10 57.96 +02 55.2 1.116 1.624 +1.74 -15.0 16.4
Dec. 28 11 14.26 +00 30.4 1.050 1.631 +1.49 -13.8 16.2
Jan. 7 11 27.79 -01 40.3 0.991 1.644 +1.18 -12.1 16.2
Jan. 17 11 38.04 -03 31.7 0.938 1.663 +0.83 -9.9 16.1
Jan. 27 11 44.64 -04 59.0 0.893 1.687 +0.45 -7.2 16.1
Feb. 6 11 47.30 -0557.6 0.859 1.716 +0.05 -4.1 16.2
Feb. 16 11 46.16 -06 24.6 0.838 1.749 -0.30 -0.9 16.3
Feb. 26 11 41.91 -06 20.5 0.833 1.787 -0.56 +2.0 16.5
Mar. 8 11 35.72 -05 49.8 0.847 1.828 -0.66 +4.2 16.7
Mar. 18 11 29.22 -05 01.8 0.882 1.873 -0.61 +5.3 17.0
Mar. 28 11 23.91 -04 08.4 0.939 1.920 -0.42 +5.2 17.4
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Comet 46P/Wirtanen

Epoch = 2018 July 21.0 1T
T =2018 Dec 13.22028 TT
Peri. = 356.33269

Node = 82.16580 2000.0
Incl. = 11.74536

q = 1.0553776 AU

ml = 9.8 +5 log(Delta) + 25.0 log(r)
RhA.(ZOOO) Decl. Delta r

m o ’

19 55.10 -26 35.0 4.375 3.437
20 08.62 -26 02.4 4.347 3.380
20 22.51 -25 25.9 4.298 3.321
20 36.67 -24 45.7 4.230 3.260
20 51.05 -24 02.0 4.144 3.199
21 05.58 -23 15.2 4.039 3.136
21 20.20 -22 25.6 3.919 3.072
21 34.89 -21 33.6 3.782 3.006
21 49.60 -20 39.9 3.632 2.940
22 04.31 -19 45.0 3.470 2.871
22 19.00 -18 49.8 3.298 2.802
22 33.65 -17 55.1  3.117 2.731
22 48.25 -17 01.7 2.929 2.658
23 02.80 -16 10.7 2.736 2.584
23 17.27 =15 23.3 2.540 2.509
23 31.66 —-14 41.0 2.343 2.432
23 45.95 -14 05.1 2.147 2.354
00 00.12 =13 37.7 1.953 2.274
00 14.11 =13 20.7 1.763 2.193
00 27.89 -13 16.7 1.580 2.111
00 41.34 -13 28.5 1.404 2.028
00 54.37 =13 59.2 1.237 1.944
01 06.81 -14 52.1 1.081 1.859
01 18.42 -16 10.6 0.937 1.773
01 28.95 -17 56.8 0.807 1.688
01 38.07 -20 11.7 0.690 1.602
01 45.36 -22 52.0 0.587 1.518
01 50.60 -25 48.6 0.497 1.436
01 53.60 -28 45.9 0.420 1.357
01 54.70 -31 18.8 0.354 1.283
01 55.07 -32 56.4 0.294 1.215
01 56.54 -33 01.5 0.240 1.156
02 02.32 -30 35.8 0.188 1.109
02 17.25 -23 39.8 0.138 1.075
02 49.72 -06 58.8 0.097 1.058
03 57.24 +25 47.1 0.080 1.057
05 53.07 +62 49.0 0.104 1.074
07 44.38 +59 50.4 0.152 1.107
08 44.71 +59 11.9 0.210 1.154
09 11.43 +56 44.8 0.276 1.212
09 23.00 +53 43.8 0.349 1.280
09 29.05 +50 25.4 0.432 1.354
09 33.96 +46 59.3 0.526 1.433
09 39.47 +43 32.7 0.631 1.515
09 46.31 +40 10.7 0.750 1.599
09 54.50 +36 57.0 0.881 1.684
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0. 6585436
3.0908122 AU
0.18138240
5.43 years
motion ml Elong
+3. 1 15.4
+3.5 9.2
+3.9 5.9
+4.2 8.9
+4.5 14.7
+4. 8 21.0
+5. 1 27.3
+5.3 33.7
+5. 4 40.0
+5.5 46. 2
+5.5 . 52.4
+5. 4 . 58. 6
+5.2 . 64.6
+4.9 . 70.7
+4.5 21.8 76.7
+3.9 21.3 82.7
+3.2 20.8 88.7
+2.2 20.2 94.7
+1.0 19.6 100.7
-0.4 18.9 106.8
-2.2 18.2 112.9
-4.2 17.5 119.0
-6.7 16.7 125.0
-9.3 15.9 130.9
-12.2 15.0 136.3
-15.0 14.1 140.8
-17.1 13.2 143.8
-18.0 12.2 144.5
-16.9 11.2 142.6
-12.8 10.2 138.6
-5.4 9.3 133.6
+6.5 8.3 128.9
+26.4 7.3 125.8
+65.8 6.3 126.9
153.5 5.3 137.0
215.9 4.9 156.2
+85.0 5.7 149.8
+7.0 6.8 142.1
-12.1 8.0 140.6
-17.0 9.1 141.3
-19.2 10.2 142.1
-20.4 11.3 141.8
-20.7 12.3 139.9
-20.5 13.3 136.6
-19.8 14.3 132.2
-18.9 15.2 127.2



Comet 137P/Shoemaker-Levy
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Comet 198P/0DAS
%poch = 2018 July 21.0

1T

= 2018 Dec. 13.93352 TT

Peri. = 69.20820

Node = 358.37309  2000.0
Incl. = 1.33685

q = 2.0059015 AU

ml =11.8 + 5 log(Delta) + 17.5 log(r(t-110))

R.A. (2000) Decl. Delta

. 928
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. 980
966
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02 22.45 +14 31.1 261
02 37.89 +15 51.4 117
02 52.80 +17 05.1 975
03 06.92 +18 11.8 836
03 19.94 +19 10.9 102
03 31.52 +20 02.3 1.575
03 41.19 +20 45.4 1.455
03 48.51 +21 20.2 1.345
03 53.04 +21 46.3 1.247
03 54.42 +22 03.2 1.164
03 52.64 +22 10.5 1.098
03 48.09 +22 07.9 1.052
03 41.73 +21 56.4 1.029
03 35.02 +21 39.5 1.030
03 29.45 +21 21.8 1.054
03 26.33 +21 08.7 1.099
03 26.42 +21 04.3 1.163
03 29.92 +21 10.3 1.244
03 36.75 +21 26.3 1.338
03 46.55 +21 50.4 1.442
03 58.91 +22 19.8 1.555
04 13.44 +22 51.4 1.675
04 29.73 +23 22.3 1.800
04 47.43 +23 49.9 1.928
05 06.26 +24 12.1 2.060
05 25.92 +24 27.0 2.193

R NORIIN RN PRI RN NN RN RIS RN NLWWL

r

171
127
082
038
993
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e = 0.4431526

a = 3.6022463 AU

n= 0.14415973

P = 6.84 years

Daily motion mil
m ’

+1.31 +6.2

+1.37 +6.8

+1.41 +7.4

+1.44 +7.9

+1.47 +8.4

+1.50 +8.9

+1.51  +9.3

+1.53 +9.7

+1.54 +10.0

+1.56 +10.2

+1.57 +10.4

+1.58 +10.5

+1.59 +10.6

+1.60 +10.6

+1.61 +10.5

+1.61 +10.3 )

+1.62 +10.1 )

+1.62 +9.7 )

+1.61 +9.3 21.8

+1.59 +8.9 21.6

+1.56 +8.3 21.3

+1.52 +7.7 21.0

+1.45 +7.0 20.8

+1.36 +6.3 20.5

+1.23 +5.5 20.2

+1.06 +4.7 19.9

+0.85 +3.9 19.6

+0.59 +3.0 19.3

+0.28 +2.1 19.0

-0.04 +1.2 18.7

-0.34 +0.2 18.5

-0.58 -0.8 18.3

-0.68 -1.5 18.1

-0.63 -1.8 18.0

-0.44 -1.6 17.9

-0.14 -0.9 17.9

+0.20 +0.1 17.9

+0.54 +1.2 18.0

+0.85 +2.1 18.1

+1.13 +2.7 18.1

+1.36 +3.1 18.2

+1.56 +3.2 18.3

+1.71  +2.9 18.4

+1.84 +2.5 18.6

+1.93 +1.8 18.7

+2.00 +1.0 18.8
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Comet P/2007 V1 (Larson)
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Comet 171P/Spahr

Epoch = 2018 July 21.0
T 13.73019 TT

Peri.

Node

Incl.

q

= 2019 Jan.
5

2000. 0

. 93273
1.7722575 AU
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OSSO D

ml =11.1 +5 log(Delta) + 20.0 log(r)
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0.5019633
3.5584878 AU
0.14682698
6.71 years
motion ml Elong
+6. 6 41.6
+7.0 35.1
+7.3 29.0
+7.6 23.4
+7.8 18.7
+8.0 15.5
+8. 1 14. 6
+8.2 16. 1
+8.2 19.4
+8. 1 23.6
+8.0 28.3
+7.8 33.1
+7.5 38. 1
+7.2 43.0
+6.7 47.9
+6.2 21.8 52.8
+5.6 21.6 57.7
+4.8 21.3 62.5
+4.0 21.0 67.4
+3.1 20.7 72.2
+2.2 20.3 71.0
+1.2 20.0 81.8
+0.1 19.7 86.7
-0.9 19.3 91.7
-1.8 19.0 96.8
-2.6 18.6 102.1
-3.2 18.3 107.6
-3.4 17.9 113.4
-3.0 17.5 119.5
-1.8 17.2 126.0
+0.3 16.9 133.0
+3.7 16.6 140.2
+8.2 16.3 147.1
+13.5 16.1 152.7
+18.8 15.9 154.8
+23.0 15.8 152.1
+25.3 15.8 145.7
+25.7 15.9 137.6
+24.7 16.0 129.2
+22.7 16.2 121.2
+20.2 16.4 113.8
+17.5 16.7 107.0
+14.8 16.9 100.7
+12.1 17.2  94.9
+9.4 17.5 89.5
+6.8 17.8 84.5



Comet C/2018 A3 (ATLAS)
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Comet C/2017 M4 (ATLAS)

21.0 1T
18.33296 TT

2515688 AU

0011934
6.5 + 5 log(Delta) + 10.0 log(r)

8 July
9 Jan

Epoch
T
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m1
6
6
6
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Y——p———
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Comet 131P/Muel ler

Epoch = 2018 July 21.0 1T
T = 2019 Jan. 24.27294 1T

Peri. = 179.09038 e = 0.3431591
Node = 214.19109 2000.0 a=3.6804627 AU
Incl. = 7.35395 n= 0.13958876

q = 2.4174784 AU P= 706 years
ml = 9.7 +5 log(Delta) + 17.5 log(r)

Oh TT R.A. (2000) Decl. Delta r Daily motion ml1 Elong.
2018/19 h m o m , 0
Jan. 19 46.94 -15 21.6 4.244 3.308 +1.44 +3.5 21.9 15.6
Jan. 12 20 01.44 -14 43.3 4.240 3.275 +1.46 +4.2 21.9 9.8
Jan. 22 20 16.13 -13 58.4 4.220 3.243 +1.48 +4.9 21.8 5.8
Feb. 1 20 30.90 -13 07.1 4.184 3.210 +1.48 +5.5 21.7 1.5
Feb. 11 20 45.71 -12 09.6 4.132 3.177 +1.48 +6.1 21.6 12.7
Feb. 21 21 00.46 -11 06.5 4.066 3.144 +1.47 +6.6 21.5 18.6
Mar. 3 21 15.10 -09 58.2 3.985 3.112 +1.45 +7.1 21.3 24.6
Mar. 13 21 29.56 -08 45.4 3.892 3.079 +1.43 +7.5 21.2 30.7
Mar. 23 21 43.80 -07 28.7 3.786 3.047 +1.41 +7.9 21.1 36.8
Apr. 2 21 57.74 -06 08.9 3.670 3.015 +1.38 +8.1 20.9 42.9
Apr. 12 11.35 -04 46.6 3.543 2.983 +1.34 +8.3 20.8 49.0
Apr. 22 22 24.55 -03 22.9 3.409 2.952 +1.30 +8.4 20.6 55.1
May 2 22 37.28 -01 58.5 3.267 2.921 +1.24 +8.4 20.4 61.3
May 12 22 49.47 +00 34.5 3.120 2.890 +1.19 +8.3 20.2 67.6
May 22 23 01.02 +00 48.0 2.968 2.860 +1.11 +8.1 20.0 74.0
June 1 23 11.80 +02 07.8 2.814 2.830 +1.03 +7.8 19.9 80.5
June 11 23 21.71 +03 23.6 2.659 2.800 +0.94 +7.3 19.6 87.3
June 21 23 30.55 +04 33.8 2.504 2.772 +0.82 +6.6 19.4 94.3
July 1 23 38.15 +05 36.6 2.353 2.744 +0.68 +5.8 19.2 101.6
July 11 23 44.29 +06 30.1 2.206 2.716 +0.52 +4.8 19.0 109.2
July 21 23 48.74 +07 12.0 2.067 2.690 +0.34 +3.5 18.8 117.4
July 31 23 51.28 +07 39.8 1.937 2.664 +0.14 +1.9 18.6 126.0
Aug. 10 23 51.75 +07 51.1 1.821 2.639 -0.07 +0.1 18.4 135.3
Aug. 20 23 50.09 +07 43.5 1.721 2.616 -0.28 -1.8 18.2 145.0
Aug. 30 23 46.47 +07 16.3 1.641 2.593 -0.46 -3.8 18.0 155.3
Sept. 9 23 41.31 +06 30.2 1.584 2.571 -0.58 -5.6 17.9 165.5
Sept. 19 23 35.28 +05 28.5 1.551 2.551 -0.62 -6.8 17.8 172.5
Sept.29 23 29.30 +04 17.6 1.545 2.532 -0.56 -7.3 17.7 167.1
Oct. 9 23 24.28 +03 05.0 1.564 2.514 -0.42 -7.1 17.7 156.8
Oct. 19 23 21.00 +01 58.4 1.608 2.497 -0.21 -6.1 17.7 146.1
Oct. 29 23 20.01 +01 04.3 1.672 2.482 +0.04 -4.6 17.7 135.8
Nov. 8 23 21.52 +00 26.5 1.753 2.468 +0.29 -2.8 17.8 126.0
Nov. 18 23 25.54 +00 06.8 1.847 2.456 +0.54 -0.9 17.9 116.7
Nov. 28 23 31.91 +00 05.4 1.952 2.446 +0.76 +0.8 17.9 108.1
Dec. 8 23 40.37 +00 21.1 2.063 2.437 +0.95 +2.5 18.0 100.1
Dec. 18 23 50.67 +00 52.4 2.179 2.429 +1.12 +3.9 18.1 92.5
Dec. 28 00 02.52 +01 37.3 2.298 2.424 +1.26 +5.1 18.2 85.3
Jan. 7 00 15.69 +02 33.5 2.416 2.420 +1.38 +6.2 18.3 78.5
Jan. 17 00 29.99 +03 39.2 2.533 2.418 +1.48 +7.0 18.4 72.0
Jan. 27 00 45.22 +04 52.2 2.648 2.418 +1.57 +7.6 18.5 65.8
Feb. 6 01 01.25 +06 10.4 2.759 2.419 +1.64 +8.0 18.6 59.8
Feb. 16 01 17.97 +07 32.1 2.865 2.422 +1.71 +8.3 18.7 54.1
Feb. 26 01 35.28 +08 55.4 2.967 2.427 +1.76 +8.4 18.8 48.5
Mar. 8 01 53.11 +10 18.7 3.062 2.433 +1.81 +8.3 18.9 43.1
Mar. 18 02 11.39 +11 40.3 3.150 2.441 +1.85 +8.0 19.0 37.8
Mar. 28 02 30.05 +12 58.8 3.232 2.451 +1.89 +7.6 19.1 32.6
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Comet 223P/Skiff

Epoch = 2018 July 21.0 1T
T = 2019 Jan. 27.29349 TT

Peri. = 37.82930 e = 0.4152326
Node = 346.79332 2000.0 a= 4.1570026 AU
Incl. = 27.01578 n= 0.11628766
q = 2.4308796 AU P = 8.48 years

ml =12.6 + 5 log(Delta) + 10.0 log(r)
Oh TT R.A. (2000) Decl. Delta r Daily motion mil

2018/19 h m o m :

Jan. 19 50.77 -38 19.3 4.398 3.492 +1.63 +6.8 21.2
Jan. 12 20 07.07 -37 10.1 4.381 3.454 +1.63 +].1 21.2
Jan. 22 20 23.33 -35 57.9 4.349 3.415 +1.62 +7.4 21.1
Feb. 1 20 39.44 -34 42.7 4.301 3.377 +1.60 +7.7 21.1
Feb. 11 20 55.34 -33 24.8 4.237 3.338 +1.57 +1.9 21.0
Feb. 21 21 10.94 -32 04.4 4.159 3.300 +1.54 +8.2 20.9
Mar. 3 21 26.19 -30 42.0 4.067 3.262 +1.50 +8.3 20.8
Mar. 13 21 41.03 -29 18.1 3.962 3.223 +1.46 +8.5 20.7
Mar. 23 21 55.40 -27 53.3 3.845 3.186 +1.41 +8.5 20.6
Apr. 2 22 09.23 -26 28.0 3.716 3.148 +1.35 +8.5 20.4
Apr. 12 22 22.48 -25 03.0 3.578 3.111 +1.29 +8.5 20.3
Apr. 22 22 35.06 -23 38.9 3.432 3.073 +1.22 +8.3 20.2
May 2 22 46.88 -22 16.3 3.279 3.037 +1.14 +8.1 20.0
May 12 22 57.86 -20 56.0 3.120 3.000 +1.05 +7.9 19.8
May 22 23 07.85 -19 38.5 2.957 2.965 +0.94 +7.6 19.7
June 1 23 16.71 -18 24.5 2.793 2.929 +0.82 +7.2 19.5
June 11 23 24.25 -17 14.5 2.628 2.895 +0.67/ +6.8 19.3
June 21 23 30.24 -16 09.1 2.466 2.861 +0.50 +6.3 19.1
July 1 23 34.43 -1508.3 2.308 2.828 +0.31 +5.8 18.9
July 11 23 36.55 -14 12.3 2.158 2.795 +0.09 +5.4 18.7
July 21 23 36.29 -13 20.6 2.019 2.764 -0.16 +5.0 18.5
July 31 23 33.46 -12 32.2 1.894 2.733 -0.43 +4.7 18.4
Aug. 10 23 27.96 -11 45.6 1.788 2.703 -0.69 +4.6 18.2
Aug. 20 23 19.94 -10 58.6 1.704 2.675 -0.92 +4.8 18.0
Aug. 30 23 09.94 -10 08.8 1.646 2.648 -1.08 +5.2 17.9
Sept. 9 22 58.81 -09 14.2 1.616 2.622 -1.13 +5.8 17.8
Sept. 19 22 47.69 -08 13.4 1.615 2.597 -1.06 +6.4 17.8
Sept.29 22 37.76 -07 06.3 1.642 2.574 -0.89 +7.1 17.8
Oct. 9 22 29.96 -05 53.2 1.693 2.552 -0.64 +].6 11.8
Oct. 19 22 24.90 -04 34.9 1.766 2.532 -0.34 +8.1 17.9
Oct. 29 22 22.80 -03 11.7 1.8%% 2.513 -0.05 +8.6 17.9
Nov. 8 22 23.59 -01 44.0 1.956 2.496 +0.23 +9.0 18.0
Nov. 18 22 27.07 +00 11.3 2.065 2.481 +0.48 +9.5 18.1
Nov. 28 22 32.92 +01 26.5 2.1719 2.468 +0.70 +10.1 18.2
Dec. 8 22 40.82 +03 09.6 2.296 2.457 +0.89 +10.6 18.3
Dec. 18 22 50.49 +04 58.4 2.412 2.448 +1.05 +11.2 18.4
Dec. 28 23 01.66 +06 52.6 2.526 2.440 +1.19 +11.7 18.5
Jan. 7 23 14.12 +08 52.1 2.636 2.435 +1.31 +12.2 18.6
Jan. 17 23 27.70 +10 56.6 2.742 2.432 +1.41 +12.7 18.6
Jan. 27 23 42.24 +13 05.4 2.842 2.431 +1.50 +13.1 18.7
Feb. 6 23 57.65 +1517.8 2.936 2.432 +1.59 +13.4 18.8
Feb. 16 00 13.86 +17 32.9 3.023 2.435 +1.66 +13.6 18.9
Feb. 26 00 30.80 +19 49.8 3.104 2.440 +1.73 +13.7 18.9
Mar. 8 00 48.45 +22 07.3 3.177 2.447 +1.80 +13.7 19.0
Mar. 18 01 06.78 +24 24.4 3.244 2.456 +1.87 +13.6 19.1
Mar. 28 01 25.79 +26 39.6 3.303 2.467 +1.94 +13.4 19.1
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2.40456 TT

9213454 AU

0022090
6.1 + 5 log(Delta) + 10.0 log(r)

72936
R. A. (2000) Decl.
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Comet C/2017 B3 (LINEAR)
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Comet 123P/West-Hartley
Epoch = 2018 July
T = 201

Peri.

Node

Incl.

q

RhA (2000) Decl.

— k. k. . k.
— k. k. k. k.

— k. k. k. k.
— k. k. k. k.

oo

9 Feb
103. 00193
46. 50093
15. 35985

21.0

1T

5.08936 TT

2000. 0

2.1268736 AU
4 +5 log(Delta) + 17.5 log(r)
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+12
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e = 0.4487725
a = 3.8584316 AU
n= 0.13004327
P= 7 58 years
Daily motion mil
m ’
+0.05 +3.2 20.3
+0.25 +4.1 20.2
+0.43 +4.9 20.2
+0.60 +5.6 20.2
+0.75 +6.1 20.2
+0.89 +6.6 20.1
+1.01 +7.0 20.1
+1.12 +7.2 20.0
+1.23 +7.4 19.9
+1.32 +7.4 19.9
+1.41 +7.3 19.8
+1.50 +7.2 19.7
+1.58 +7.0 19.6
+1.65 +6.6 19.4
+1.73 +6.2 19.3
+1.80 +5.8 19.2
+1.86 +5.2 19.0
+1.92 +4.6 18.9
+1.98 +3.9 18.7
+2.03 +3.2 18.6
+2.08 +2.4 18.4
+2.12 +1.6 18.2
+2.14 +0.8 18.0
+2.16 0.0 17.8
+2.17 -0.8 17.6
+2.17 -1.4 117.4
+2.16 -2.0 17.2
+2.14 -2.5 17.0
+2.10 -2.8 16.8
+2.05 -3.0 16.6
+1.98 -2.9 16.4
+1.90 -2.6 16.2
+1.80 -2.0 16.0
+1.67 -1.2 15.8
+1.51 -0.1 15.5
+1.32 +1.1 15.4
+1.08 +2.5 15.2
+0.79 +3.9 15.0
+0.47 +5.0 14.8
+0.11  +5.6 14.7
-0.26 +5.2 14.6
-0.57 +3.6 14.6
-0.79 +1.0 14.6
-0.85 -2.4 14.6
-0.76 -6.0 14.7
.2 8
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Comet P/1996 R2 (Lagerkvist)
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Comet C/2010 U3 (Boattini)

Epoch = 2018 July 21.0 1T
T 2019 Feb. 26.59857 TT

Peri. = 88.08295

Node = 43.07302 2000.0

Incl. = 55.51234

q = 8.4455150 AU

e = 0.9992537

ml =10.7 + 5 log(Delta) + 2.5 log(r)

Oh TT  R.A. (2000) Decl. Delta r Daily motion ml Elong.
2018/19 h m o m , o
Jan. 2 06 19.13 +76 44.9 8.187 8.802 -1.27 +1.1 17.6 126.1
Jan. 12 06 06.69 +76 50.3 8.200 8.786 -1.19 -0.1 17.6 123.9
Jan. 22 05 55.58 +76 44.1 8.230 8.770 -0.99 -1.2 17.6 120.4
Feb. 1 05 46.83 +76 27.9 8.277 8.754 -0.72 -2.1 17.6 116.0
Feb. 11 05 41.03 +76 04.2 8.337 8.739 -0.41 -2.7 17.7 111.0
Feb. 21 05 38.42 +75 35.3 8.408 8.724 -0.09 -3.1 17.7 105.5
Mar. 3 05 38.94 +75 03.3 8.488 8.710 +0.21 -3.3 17.7 99.7
Mar. 13 05 42.32 +74 30.0 8.573 8.695 +0.48 -3.4 17.7 93.8
Mar. 23 05 48.26 +73 56.6 8.661 8.682 +0.72 -3.3 17.7 87.9
Apr. 2 05 56.42 +73 23.8 8.749 8.668 +0.92 -3.2 17.8 82.1
Apr. 12 06 06.46 +72 52.2 8.834 8.655 +1.10 -3.1 17.8 76.5
Apr. 22 06 18.10 +72 21.8 8.915 8.642 +1.24 -3.0 17.8 71.1
May 2 06 31.06 +71 52.9 8.988 8.630 +1.36 -2.8 17.8 66.1
May 12 06 45.09 +71 25.2 9.054 8.618 +1.45 -2.7 17.8 61.5
May 22 07 00.00 +70 58.6 9.109 8.607 +1.53 -2.6 17.8 57.5
June 1 07 15.58 +70 33.0 9.153 8.596 +1.59 -2.5 17.8 54.0
June 11 07 31.67 +70 08.3 9.185 8.585 +1.63 -2.4 17.8 51.1
June 21 07 48.12 +69 44.4 9.205 8.574 +1.66 -2.3 17.9 49.1
July 1 08 04.79 +69 21.5 9.211 8.564 +1.67 -2.2 17.9 48.0
July 11 08 21.56 +68 59.6 9.205 8.555 +1.68 -2.1 17.9 47.8
July 21 08 38.32 +68 38.9 9.186 8.546 +1.67 -2.0 17.8 48.4
July 31 08 54.98 +68 19.7 9.154 8.537 +1.66 -1.8 17.8 50.0
Aug. 10 09 11.47 +68 02.4 9.110 8.528 +1.64 -1.6 17.8 52.3
Aug. 20 09 27.69 +67 47.5 9.055 8.520 +1.61 -1.3 17.8 55.4
Aug. 30 09 43.59 +67 35.4 8.989 8.513 +1.57 -1.0 17.8 59.0
Sept. 9 09 59.10 +67 26.6 8.915 8.506 +1.53 -0.7 17.8 63.1
Sept.19 10 14.15 +67 21.7 8.832 8.499 +1.48 -0.3 17.8 67.5
Sept.29 10 28.66 +67 21.3 8.744 8.492 +1.42 +0.2 17.7 72.3
Oct. 9 10 42.58 +67 25.7 8.651 8.486 +1.36 +0.7 17.7 71.3
Oct. 19 10 55.81 +67 35.6 8.555 8.481 +1.28 +1.3 17.7 82.4
Oct. 29 11 08.23 +67 51.0 8.460 8.476 +1.19 +1.9 17.7 87.6
Nov. 8 11 19.74 +68 12.3 8.366 8.471 +1.09 +2.4 17.6 92.7
Nov. 18 11 30.18 +68 39.3 8.276 8.466 +0.98 +3.0 17.6 97.8
Nov. 28 11 39.36 +69 11.6 8.193 8.463 +0.84 +3.5 17.6 102.6
Dec. 8 11 47.09 +69 48.8 8.118 8.459 +0.68 +3.9 17.6 107.0
Dec. 18 11 53.11 +70 29.6 8.053 8.456 +0.50 +4.2 17.5 111.0
Dec. 28 11 57.18 +71 12.9 8.001 8.453 +0.29 +4.4 17.5 114.3
Jan. 7 11 59.04 +71 56.6 7.962 8.451 +0.05 +4.3 17.5 116.8
Jan. 17 11 58.46 +72 38.7 7.938 8.449 -0.20 +4.0 17.5 118.3
Jan. 27 11 55.34 +73 16.7 7.929 8.447 -0.45 +3.5 17.5 118.8
Feb. 6 11 49.71 +73 47.8 7.935 8.446 -0.69 +2.6 17.5 118.2
Feb. 16 11 41.88 +74 09.5 7.957 8.446 -0.88 +1.6 17.5 116.6
Feb. 26 11 32.47 +74 19.6 7.992 8.446 -1.00 +0.3 17.5 114.1
Mar. 8 11 22.29 +74 16.7 8.041 8.446 -1.02 -1.0 17.5 110.9
Mar. 18 11 12.30 +74 00.3 8.101 8.446 -0.95 -2.4 17.6 107.0
Mar. 28 11 03.38 +73 30.7 8.171 8.447 -0.81 -3.6 17.6 102.8
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Comet 29P/Schwassmann—Wachmann

Epoch = 2018 July 21.0 1T

T =2019 Mar. 8.69683 TT

Peri. = 47.83192 e = 0.0425645
Node = 312.40372 2000.0 a= 6.0231876 AU
Incl. = 9.37007 n= 0.06667523

q = 5.7668136 AU P = 14.78 years

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

2018/19 : m : °

Jan. 2 21 36.00 -11 46.6 6.504 5.801 +0.69 +3.8 : 41.2
Jan. 12 21 43.03 -11 07.0 6.601 5.799 +0.72 +4.1 : 32.9
Jan. 22 21 50.37 -10 24.6 6.678 5.798 +0.75 +4.4 24.7
Feb. 1 21 57.93 -09 39.5 6.734 5.797 +0.76 +4.6 16.6
Feb. 11 22 05.61 -08 52.4 6.769 5.795 +0.77 +4.8 8.7
Feb. 21 22 13.33 -08 03.5 6.781 5.794 +0.7] +5.0 2.8
Mar. 3 22 21.00 -07 13.4 6.772 5.792 +0.76 +5.1 8.2
Mar. 13 22 28.55 -06 22.6 6.740 5.791 +0.74 +5.1 15.9
Mar. 23 22 35.89 -05 31.5 6.688 5.790 +0.72 +5.1 23.8
Apr. 2 22 42.94 -04 40.7 6.615 5.788 +0.69 +5.0 31.7
Apr. 12 22 49.64 -03 50.8 6.524 5.787 +0.65 +4.9 39.6
Apr. 22 22 55.90 -03 02.2 6.416 5.786 +0.60 +4.8 41.6
May 2 23 01.63 -02 15.6 6.293 5.785 +0.54 +4.5 95. 7
May 12 23 06.78 -01 31.5 6.157 5.784 +0.48 +4.2 63. 9
May 22 23 11.23 +00 50.7 6.011 5.783 +0.40 +3.9 12.2
June 1 23 14.92 +00 13.6 5.858 5.782 +0.32 +3.5 80. 7
June 11 23 17.76 +00 19.0 5.702 5.781 +0.23 +3.0 89.4
June 21 23 19.68 +00 46.6 5.545 5.780 +0.14 +2.5 98.3
July 1 23 20.62 +01 08.4 5.392 5.779 +0.04 +1.9 107.4
July 11 23 20.53 +01 24.1 5.247 5.718 -0.07 +1.2 116.8
July 21 23 19.41 +01 33.3 5.115 5. 777 -0.17 +0.5 126.5
July 31 23 17.31 +01 35.7 4.998 5.776 -0.26 -0.1 136.4
Aug. 10 23 14.32 +01 31.4 4.902 5.775 -0.34 -0.8 146. 5
Aug. 20 23 10.58 +01 21.1 4.831 5.774 -0.41 -1.3 156. 7
Aug. 30 23 06.32 +01 05.5 4.786 b5.774 -0.44 -1.8 166. 7
Sept. 9 23 01.81 +00 46.0 4.771 5.7713 -0.45 -2.1 173.5
Sept. 19 22 57.35 +00 24.2 4.786 5.772 -0.43 -2.2 168.0
Sept.29 22 53.22 +00 01.9 4.830 5.772 -0.38 -2.2 158. 1
Oct. 9 22 49.69 +00 19.0 4.902 5.771 -0.31 -2.0 147.7
Oct. 19 22 46.99 +00 37.1 5.000 5.771 -0.22 -1.6 137.2
Oct. 29 22 45.27 +00 50.8 5.119 5.770 -0.11 -1.1 126.9
Nov. 8 22 4463 +00 59.2 5.2556 5.770 0.00 -0.5 116.8
Nov. 18 22 45.09 -01 01.6 5.404 5.769 +0.11 +0.1 106. 9
Nov. 28 22 46.64 +00 57.8 5.561 5.769 +0.21 +0.7 97.2
Dec. 8 22 49.21 +00 47.5 5.721 5.768 +0.31 +1.4 87.8
Dec. 18 22 52.74 +00 31.0 5.881 5.768 +0. +2.0 18.6
Dec. 28 22 57.11 +00 08.5 6.035 5.768 +0.48 +2.6 69. 7
Jan. 7 23 02.23 +00 19.5 6.182 5.768 +0.55 +3.1 60. 9
Jan. 17 23 07.99 +00 52.7 6.316 5.767 +0.61 +3.6 52.3
Jan. 27 23 14.28 +01 30.4 6.436 5.767 +0.65 +4.0 43.9
Feb. 6 23 21.00 +02 12.2 6.539 5.767 +0.69 +4.4 35.7
Feb. 16 23 28.06 +02 57.5 6.623 5.767 +0.72 +4.7 21.17
Feb. 26 23 35.37 +03 45.7 6.688 5.767 +0.74 +5.0 19.9
Mar. 8 23 42.84 +04 36.2 6.1732 5.767 +0.75 +5.2 12.5
Mar. 18 23 50.39 +05 28.5 6.754 5.767 +0.76 +5.3 6.7
Mar. 28 23 57.95 +06 22.0 6.754 5.767 +0.75 +5.4 1.6
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Comet 78P/Gehrels

M OM~NOT™M —OO~NOM Ot r— OOOMOrS Ao < ANAN—O OO0 SO OLH LOWWOLOLO
™ . 4 e s s s s s s s s s s aa s aw . a o aa o aw s s aaaaw s a . aa s awaaaa
[« 7] E OO0OOSO OO0 OO~ ©OOOLO LIS ST IS IS FTOMOM™M AOMMMM MMM
30“ m 111111111111111111111111111111111111111111111
O —
ANF~— O
Bl 0 N L 0 T T T T S S
MMM — AN ANMOMS OO O OCOOOLO LOSTMAN— OANMSTLO LOSTM— Or—ATLO O~ ™r—r—r—r—
<rr~—a + + + + + + + + + + + + + + + + + + + + + | I O | | I I B B I ++ + + +++ 4+ —r—r—r—r
e o + + + + + +
OMOr~ 1<
—~ > O—AIN— OOOMOM OO OOANMO OM~OWM OOMLOOT OTFTOTO M TAS O~
TR > |m33333 ANANN—— OOOHNVY LOTTANO— MO OMr—r—<F SO —MLO Or~coomo O——AadN
W O e e 000 00000 00000 O0000 O0——r— —r—r—r—r— olaiaiaa
OO O o a + + + + + + + + + + + + + + + + + + + 1 | O e | 11+ + + ++ + + + + + + + + + + + +
o OITADNO MOOLOOY —LOOTOO AILDOOMS —LOOOTO) LO—00WOVLO LH~NOTO OOoOAINY LOOLOLOO
—— . DLOT—OAN OMDALOO O—T~ANI~ NVOMOOT OLLOO™ TmMMOOTO OAIOLOAN OLOMO OIFTMHAN—
—— m L OO0 < MMM ANAN——O OO0 ONNMNOWO LLOOS ST MOMOAANN ——r—rT— O O O0OOO

2 oS . MM MMM MMM cmacaacN A Al Al AN e

— .

(ap) o —~ © —AN<TTOHO RO I r~0 S —r~oor-=o ~ANO oI~ AM~O OO OOON— ~oostoom T ANO O — A T—O<
or~ o «© +H OISO O ONMOOAN ©oOoOAItF ©COANOAN OO OM Ao WOLOMAN OVLOAND OO —LO
~— B € 0 e Y
N O A IS S S oomemoemodN ANl —r—r—T—7T— T—r—7T—rv—T —r—ANANAN ANANANANAN NN

= e
> . ANO O — =Ty]
ST — O OO ——OANMm NOWONS OGO~ OF—r—aAl DILHNS DOm0 OF—0o~ OAANG
0096520 Lo % <TANLO—™M LOOOO+—r— +—r— OO0 —AYT—L100 LOOOM—O LLOOSSANLLD OO —AN AN+—LWOO—™Mm —OoOwLio<F
e o
—r—ANOWON + NN OLLO ITITMAN— OOORMT~NYW LOTSMOMAI AIOMTLD LOOT~000 ORI OLOMANIO MO
OO A~ Trr—r—r r—r—r—r—r— —OOOO OOOOO OOOOO OOOOO OOOOO OO0OOO OOOO0OO
ANAN+—N 1w_______________________________________++++++
I IO O OoOLIL— <IN~ FTOM—— OOOPLO MMOOAN~ DOARD OO0~ ODNTOM < WOWOLO
= /2\m01357 ~NLIOO I~ OANOLO— <TMOOOHM OOOLONO Or~OOo~ MTOMSTS OO —OMAN©
S = O— I OCOHALND —F~HO —ANr—O0 FONMD OOSANT ~ANOSAN DPOODM PLOMAN— NN WO
—
w—a.=Z— T 1 o oOoOoOoOoOo OO0 ™ ™r—r—r—1 r—AONANAN N'r—r—r—7r— —7r—r—T7T—T1 v r—r—Q ANANMMM OO0 T™—r—
11111 ANANANANAN ANANANANAN NN NN NN NN ANANAN NN NN oo oo o
oo ANANAN—— —MMmoMmAN AN ANANN —r—r—r—+ —r— OO0 OO OO0 ARSI~ O©OO
T“ N -— N N N N N - ANM—ANM N - N N N N N -—
SO0 . . e QDD >> >> . . T
O—C C C OO O [ e CCC—— ——bobotw (oo N e R = >>>0 COCCC QOO
O T OCOCTOO [N E R OO0 T © o e R e e o e R R R | ODOOLOO OO0OO0OO0O DO C© OOOC®©
ANDOOOLL LE=S=ESd <<<=== D OO Mokt VNVUVLWMOO O=2=Z2=Z=0 0Oa™DDOD LiLuL==

+10.8 13.5 22.9
- 120 -

2.896 2.014 +2.31

28 01 51.49 +10 37.7

Mar.



Oh TT
2018/19
Jan.
Jan. 12
Jan. 22
Feb. 1
Feb. 11

Feb.
Mar.
Mar.
Mar.
Apr.

N

N —

ﬁpr
pr.
oy

ay
May

N —
NNNNN NDWwwLw—

N —

June
June
juTe

uty
July

— N —
— k. k. —d

Y
uty
ﬁug.
ug
Aug.

Sept.
Sept.
Sept.
Oct.
Oct.

Oct.
Nov.
Nov.
Nov.
Dec.

WN— LN

N = N—

N —

Dec.
Dec.
Jan.
Jan.
Jan.

Feb.

Feb.
Mar.
Mar.

N— N—

N —
OOOSHHO ~NJ~J0000 OO0V YW OCOOVOVO OOoOOoO——

N —
o

Mar.

Comet
Epoch =
T

Peri.

Node

Incl.

232P/Hil |

= 2018 July

—_—

= 2019 Apr
53. 56677
56. 03085
14.63103
2.9843602 AU

.9 +5 log(Delta) + 30.0 log(r)

R. A. (2000) Decl.

m o
.51 =02
.65 -01
.13 +00
.80 +00
.51 +02

.16 +03

31 +24
.65 +25

71 +28

.52 +29
.86 +30
.66 +31
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r

854
825
196
168
139
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OSSO D

349066

0369341

0.3
4.4871295 AU
0.1
9.5

Daily motion

m
+0. 35
+0. 49
+0. 62
+0. 73
+0. 82

+6.
+6.
+].
+7.
+8.
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Comet 186P/Garradd
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Comet 231P/LINEAR-NEAT
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Comet P/2007 T4 (Gibbs)
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Comet 200P/Larsen
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Comet P/2012 K3 (Gibbs)
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ml =12.0 + 5 log(Delta) + 15.0 log(r)
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Comet P/2005 GF8 (LONEOS)
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Comet 68P/Klemola
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ml =10.5 + 5 log(Delta) + 10.0 log(r)

R. A. (2000) Decl.
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Comet C/2017 T2 (PANSTARRS)

Epoch = 2018 July 21.0 1T
T =2020 May 4.74498 TT
Peri. = 93.00457

Node = 64.37678 2000.0
Incl. = 57.23850

q = 1.6140239 AU

e = 1.0000202

ml = 4.8 +5 log(Delta) + 10.0 log(r)

Oh T R. A. (2000) Decl. Delta r Daily motion ml1 Elong.
2018/19 h m o m , o
Jan. 2 02 56.70 -1535.7 8.171 8.578 -0.26 +3.4 18.7 111.3
Jan. 12 02 54.46 -14 58.8 8.235 8.503 -0.18 +4.0 18.7 102.5
Jan. 22 02 53.03 -14 16.8 8.307 8.428 -0.10 +4.4 18.7 93.7
Feb. 1 02 52.43 -13 31.0 8.382 8.353 -0.02 +4.7 18.6 84.9
Feb. 11 02 52.64 -12 42.4 8.455 8.277 +0.07 +5.0 18.6 76.3
Feb. 21 02 53.64 -11 52.3 8.523 8.201 +0.14 +5.1 18.6 67.8
Mar. 3 02 55.38 -11 01.5 8.580 8.125 +0.21 +5.1 18.6 59.6
Mar. 13 02 57.78 -10 11.0 8.625 8.048 +0.27 +5.0 18.5 51.8
Mar. 23 03 00.78 -09 21.4 8.654 7.971 +0.33 +4.9 18.5 44.3
Apr. 2 03 04.29 -08 33.5 8.664 7.894 +0.38 +4.7 18.5 37.4
Apr. 12 03 08.24 -07 47.9 8.655 7.817 +0.42 +4.4 18.4 31.4
Apr. 22 03 12.55 -07 05.0 8.624 7.739 +0.45 +4.1 18.4 26.7
May 2 03 17.13 -06 25.3 8.571 7.661 +0.47 +3.8 18.3 24.0
May 12 03 21.90 -05 49.1 8.495 7.583 +0.49 +3.4 18.2 23.9
May 22 03 26.80 —05 16.8 8.397 7.504 +0.49 +3.0 18.2 26.4
June 1 03 31.72 -04 48.7 8.278 7.426 +0.49 +2.6 18.1 30.9
June 11 03 36.59 -04 24.9 8.137 7.346 +0.48 +2.1 18.0 36.6
June 21 03 41.33 -04 05.7 7.976 7.267 +0.46 +1.7 17.9 43.1
July 1 03 45.83 -03 51.2 7.798 7.187 +0.43 +1.2 17.8 50.0
July 11 03 50.02 -03 41.6 7.603 7.107 +0.40 +0.7 17.7 57.4
July 21 03 53.78 -03 36.9 7.395 7.027 +0.35 +0.2 17.6 65.0
July 31 03 57.01 -03 37.0 7.176 6.946 +0.29 -0.3 17.5 72.9
Aug. 10 03 59.61 -03 41.7 6.949 6.865 +0.22 -0.7 17.4 81.1
Aug. 20 04 01.45 -03 51.0 6.718 6.784 +0.14 -1.2 17.3 89.4
Aug. 30 04 02.44 -04 04.2 6.486 6.702 +0.05 -1.5 17.1 98.0
Sept. 9 04 02.46 -04 20.7 6.258 6.620 -0.05 -1.8 17.0 106.8
Sept.19 04 01.43 -04 39.7 6.037 6.537 -0.16 -2.0 16.9 115.8
Sept.29 03 59.29 -05 00.0 5.829 6.455 -0.28 -2.0 16.7 124.9
Oct. 9 03 56.01 -0520.1 5.639 6.371 -0.39 -1.9 16.6 133.8
Oct. 19 03 51.65 -05 38.3 5.470 6.288 -0.49 -1.6 16.5 142.4
Oct. 29 03 46.32 -0552.6 5.326 6.204 -0.58 -1.1 16.4 149.7
Nov. 8 03 40.20 -06 01.1 5.211 6.120 -0.65 -0.5 16.3 154.5
Nov. 18 03 33.56 -06 02.0 5.126 6.035 -0.68 +0.4 16.2 154.9
Nov. 28 03 26.75 -05 54.0 5.072 5.950 -0.68 +1.3 16.1 150.5
Dec. 8 03 20.08 —05 36.3 5.048 5.85 -0.64 +2.3 16.0 143.1
Dec. 18 03 13.93 -05 08.6 5.051 5.779 -0.58 +3.3 15.9 134.1
Dec. 28 03 08.59 -04 31.4 5.079 5.693 -0.48 +4.2 15.9 124.5
Jan. 7 03 04.27 -03 45.7 5.126 5.607 -0.37 +5.0 15.8 114.6
Jan. 17 03 01.15 -02 52.6 5.187 5.520 -0.24 +5.7 15.8 104.7
Jan. 27 02 59.29 -01 53.5 5.257 5.433 -0.12 +6.2 15.8 95.0
Feb. 6 02 58.70 +00 49.6 5.331 5.345 +0.01 +6.6 15.7 85.5
Feb. 16 02 59.36 +00 17.7 5.403 5.257 +0.13 +6.9 15.7 76.3
Feb. 26 03 01.20 +01 27.5 5.469 5.168 +0.24 +7.1 15.6 67.3
Mar. 8 03 04.12 +02 38.8 5.526 5.079 +0.35 +7.2 15.6 58.6
Mar. 18 03 08.04 +03 50.9 5.569 4.990 +0.44 +7.2 15.5 50.1
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Comet C/2017 K2 (PANSTARRS)
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Orbital elements:

Comet 95P/(2060) Chiron

Epoch 1996 Feb. 7.0 TT = JDT 2450120.5

T 1996 Feb. 14.74506 TT

g 8.4539294 (2000. 0)

n 0.01942785 Peri. 339.55382

a 13.7041742 Node 209. 38436

e 0.3831128 Incl. 6. 92994

P 50.73

From 1991 observations 1941 Jan. 23-2018 Jan.

Comet 174P/(60558) Echeclus

Epoch 2015 Apr. 8.0 TT = JDT 2457120.5

T 2015 Apr. 22.53267 TT

g 5.8170651 (2000. 0

n 0.02822877 Peri. 162.93187

a 10.6825462 Node 173.33665

e 0.4554608 Incl. 4.34369

P 34.92

From 3230 observations 1979 Sept. 23-2018 Jan. 20, mean

Comet C/2011 KP36 (Spacewatch)

Epoch 2016 May 12.0 TT = JDT 2457520.5

T 2016 May 26.89712 TT

aq 4.8833089

n 0.00414023 Peri.
a 38.4107622 Node
e 0.8728661 Incl.
P 238.06

From 3247 observations 2011 May 21-2018

(2000. 0)
180. 59783
173. 40038
18. 98676

Comet C/2014 R3 (PANSTARRS)

Epoch 2016 July 31.0 TT = JDT 2457600. 5

T 2016 Aug. 7.88924 TT

a 71.2754031

z +0.0000146 Peri.
+/-0. 0000006 Node
e 0.9998935 Incl.

From 594 observations 2014 Sept. 6-2018

(2000. 0)
113. 40060
334. 11221
90. 83744

Comet C/2014 OE4 (PANSTARRS)

Epoch 2016 Nov. 28.0 TT = JDT 2457720.5

T 2016 Dec. 10.75227 TT

a 6.2442996

z +0.0000871 Peri.
+/-0. 0000004 Node
e 0.9994560 Incl.

(2000. 0)
65. 74359
240. 40003
81. 34885

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

P
+0. 91553944
-0. 37731574
-0. 13935695

P
+0. 99445338
-0. 09509861
-0. 04493026

Sato

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

12, mean residual 0”.43

Sato

0
+0. 40213218
+0. 86619941
+0. 29662820

residual 07.41.

Sato

Q
+0. 09830700
+0. 99227936
+0. 07561352

Jan. 25, mean residual 0”.40.

P
-0. 36315954
-0. 21699872
+0. 90610524

Sato

Q
-0. 82312059
+0. 53038883
-0. 20287974

Jan. 26, mean residual 07.45.

P
-0. 08368027
-0. 74841322
+0. 65793257

Sato

Q
+0. 50406464
+0. 53775780
+0. 67582201

From 1352 observations 2014 May 8-2018 Jan. 18, mean residual 0”. 46.

Comet 103P/Hartley

Epoch 2017 May 7.0 TT = JDT 2457880.5

T 2017 Apr. 20.50993 TT

g 1.0659805 (2000. 0)

n 0.15200248 Peri. 181.30223
a 3.4772474 Node 219.72427
e 0.6934413 Incl. 13. 59379
P 6.48

From 5664 observations 2010 Mar.

13-2018 Jan.
Nongravitational parameters Al = +0.19, A2 = +0. 1053

P
+0. 75481297
+0. 60391802
+0. 25600860
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Sato

Q
-0. 63850934
+0. 76585921
+0. 07593084

15, mean residual 0”.55.



Comet C/2017 D3 (ATLAS)
Epoch 2017 May 7.0 TT = JDT 2457880.5

T 2017 Apr. 26.86440 TT Sato

a 4.9713506 (2000. 0) P Q

z -0.0004242 Peri. 340.77176 -0. 91588541 -0. 39041436
+/-0. 0000021 Node  186.60240 -0. 16806332 +0. 16152930

e 1.0021087 Incl. 125. 64445 -0. 36456637 +0. 90635805
From 308 observations 2017 Feb. 10-2018 Jan. 27, mean residual 0”.61.

Comet C/2015 ER61 (PANSTARRS)
Epoch 2017 May 7.0 TT = JDT 2457880.5

T 2017 May 9.94337 TT Sato

a 1.0421344 (2000. 0) P Q

z +0.0025810 Peri.  68.19262 +0. 54600339 +0. 83284517
+/-0. 0000016 Node  235.22106 -0. 80369570 +0. 49009116
e 0.9973102 Incl. 6. 34871 -0. 23654497 +0. 25725394

From 2698 observations 2015 Jan. 21-2018 Jan. 22, mean residual 0”.55.
Nongravitational parameters A1 = -0.00, A2 = -0.6272

Comet 47P/Ashbrook-Jackson
Epoch 2017 June 16.0 TT = JDT 2457920.5

T 2017 June 10.16616 TT

Sato

g 2.8182253 (2000. 0) P Q

n 0.11757362 Peri. 357.66696 +0. 99568520 +0. 09202918
a 4.1266355 Node 356.97455 -0. 08106970 +0. 80029000
e 0.3170646 Incl. 13. 03028 -0.04515178 +0. 59250869
P 8.38

From 2249 observations 1948 Oct. 7-2018 Jan. 18, mean residual 0”.77

Nongravitational parameters Al = +0.11, A2 = -0.0062.

Comet G/2015 V2 (Johnson)
Epoch 2017 June 16.0 TT = JDT 2457920.5

T 2017 June 12.33950 TT Sato

g 1.6369840 (2000. 0) P Q

z -0.0010442 Peri. 164.89554 -0. 49024232 +0. 49432179
+/-0. 0000010 Node 69. 84901 -0. 85774655 -0. 12743802

e 1.0017093 Incl.  49.87640 -0. 15470399 -0. 85988692
From 5783 observations 2015 Jan. 11-2018 Jan. 18, mean residual 0”. 45

Nongravitational parameters Al = +2.34, A2 = -0.9673

Comet 90P/Gehrels

Epoch 2017 June 16.0 TT = JDT 2457920.5

T 2017 June 19.21682 TT Sato

q 2.9749622 (2000. 0) P Q

n 0.06593562 Peri. 29.25704 +0. 73875875 -0. 67287707
a 6.0681453 Node 13. 25135 +0. 58124547 +0. 60727216
e 0.5097411 Incl. 9. 63521 +0. 34115864 +0. 42244168
P 14.95

From 364 observations 1972 Dec. 2-2018 Jan. 14, mean residual 0”.71.

Comet 352P/Skiff

Epoch 2017 June 16.0 TT = JDT 2457920.5

T 2017 June 21.60469 TT Sato

g 2.5360446 (2000. 0) P Q

n 0.05777500 Peri. 309.08488 +0. 89777392 +0. 40664102
a 6.6268846 Node 28. 15669 -0. 20240795 +0. 72217037
e 0.6173097 Incl. 21.01825 -0. 39119435 +0. 556956505
P 17.06

From 388 observations 2017 June 5-2018 Jan. 14, mean residual 0”.51.
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Comet 71P/Clark

Epoch 2017 June 16.0 TT = JDT 2457920.5

T 2017 June 30.20550 TT

g 1.5862132

n 0.17738710 Peri.
a 3.1370495 Node
e 0.4943614 Incl.
P 5.56

F

rom 1033 observations 2012 May 22-2018
Nongravitational parameters Al = +1.39, A2 = +0.2481.

Comet 217P/LINEAR

Epoch 2017 July 26.0 TT = JDT 2457960. 5

T 2017 July 16.56440 TT

g 1.2353817

n 0.12522692 Peri.
a 3.9567406 Node
e 0.68777719 Incl.
P 17.87

F

(2000. 0)

208. 91762
59. 44627
9. 44528

(2000. 0)

246. 95188
125. 45410
12. 85629

P
-0. 03419701
-0. 88248549
-0. 46909479

Sato

Q
+0. 98937315
+0. 03647744
-0. 14074856

Jan. 2, mean residual 0”.74.

P
+0. 95785935
+0. 26627603
-0. 10771508

Sato

Q
-0. 22283203
+0. 92548679
+0. 30630064

rom 2912 observations 2001 June 21-2018 Jan. 20, mean residual 0”.56

Nongravitational parameters Al = +0.19, A2 = +0.0102

Comet 30P/Reinmuth

Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5

T 2017 Aug. 19.17756 TT Sato

g 1.8766961 (2000. 0) P Q

n 0.13471063 Peri. 13.29198 -0. 67994253 -0. 72290638

a 3.7687859 Node 119.70415 +0. 65916472 -0. 67596926

e 0.5020423 Incl. 8.12884 +0. 32121647 -0. 14308017

P 7.32

From 1586 observations 2009 Aug. 20-2018 Jan. 20, mean residual 0”.65

Nongravitational parameters A1 = -0.62, A2 = -0. 7648

Comet C/2015 VL62 (Lemmon-Yeung—PANSTARRS)
Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5

T 2017 Aug. 28.59773 TT Sato

a 2.7202990 (2000. 0) P Q

z -0.0006716 Peri. 128.36390 +0. 80634737 -0. 53708706
+/-0. 0000004 Node 94. 55068 -0. 58984779 -0. 69953978
e 1.0018269 Incl. 165.61388 -0. 04339927 -0. 47136142

From 2049 observations 2015 Nov. 2-2017 Nov. 19, mean residual 0”.53

Comet 145P/Shoemaker-Levy
Epoch 2017 Sept. 4.0 TT = JDT 2458000.5

T 2017 Aug. 31.89998 TT Sato

g 1.9041157 (2000. 0 P Q

n 0.11673101 Peri. 10. 36722 +0. 79833040 -0. 59574539

a 4.1464703 Node 26. 81020 +0. 53760745 +0. 63911549

e 0.5407864 Incl. 11. 25976 +0. 27137943 +0. 48643480

P 8.44

From 608 observations 1991 Sept. 17-2018 Jan. 18, mean residual 0”.58.

Nongravitational parameters Al = +0.01, A2 = -0.0189.

Comet C/2016 T3 (PANSTARRS)
Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5

T 2017 Sept. 6.98036 TT Sato

a 2.6494861 (2000. 0) P Q

z +0.0070386 Peri. 194.67813 -0. 26320788 -0. 88443822
+/-0. 0000029 Node 271.74844 +0. 91943932 -0. 10900997
e 0.9813512 Incl.  22.67630 +0. 29215227 -0. 45374648

From 366 observations 2016 Oct. 10-2018 Jan. 25, mean residual 0”.62
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Comet C/2014 B1 (Schwartz)
Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5

T 2017 Sept. 10.53150 TT

a 9.5566041 (2000. 0)

z -0.0003929 Peri. 345.84149
+/-0. 0000009 Node 161.39567
e 1.0037552 Incl.  28.37228

From 607 observations 2014 Jan. 28-2018

Comet C/2016 N4 (MASTER)
Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5

T 2017 Sept. 16.59973 TT

a 3.1990996 (2000. 0)

z +0.0001945 Peri.  55.95582
+/-0. 0000005 Node  354.03141
e 0.9993778 Incl.  72.55731

From 1526 observations 2016 July 15-2018 Jan.

Comet 213P/Van Ness
Epoch 2017 Oct. 14.0 TT = JDT 2458040.5
T 2017 Sept. 24.37842 1T

P
-0. 85029158
+0. 51719435
+0. 09754088

Sato

Q
-0. 50400470
-0. 85353077
+0. 13215326

Jan. 20, mean residual 0”.49

P
+0. 58262413
-0. 14120889
+0. 80038064

Sato

Q
-0. 80666482
+0. 01973130
+0. 59067973

18, mean residual 0”.48

Sato

Q
+0. 67135863
+0. 58846417
+0. 45054135

q 1.9833341 (2000. 0) P

n 0.16094332 Peri. 5. 55855 +0. 72867932

a 3.3472444 Node 311.31689 -0. 63507878

e 0.4074726 Incl. 10.37751 -0. 25632284

P 6.12

From 593 observations 2011 Nov. 7-2018 Jan. 13, mean residual 0”.74.

Nongravitational parameters Al = +0.83, A2 = -2.3521.

Comet 355P/LINEAR-NEAT
Epoch 2017 Oct. 14.0 TT = JDT 2458040.5

P
+0. 87879608
+0. 46266330
+0. 11687657

Sato

Q
-0. 45311501
+0. 73220734
+0. 50848716

T 2017 Oct. 12.67908 TT

g 1.7159715 (2000. 0

n 0.15204336 Peri. 336.33688

a 3.4766242 Node 51. 46106

e 0.5064260 Incl. 11.03228

P 6.48

From 754 observations 2004 July 16-2018 Jan. 12, mean residual 0”.72

Comet C/2017 01 (ASASSN)
Epoch 2017 Oct. 14.0 TT = JDT 2458040.5

T 2017 Oct. 14.78533 TT

aq 1.4986833 (2000. 0)

z +0.0023970 Peri.  20.90796
+/-0. 0000013 Node 25. 80938
e 0.9964077 Incl.  39.84824

P
+0. 72168422
+0. 50849164
+0. 46968942

Sato

0
-0. 63351936
+0. 21172542
+0. 74419458

From 2736 observations 2017 July 19-2018 Jan. 28, mean residual 07.47

Comet 65P/Gunn

Epoch 2017 Oct. 14.0 TT = JDT 2458040.5

T 2017 Oct. 16.78932 TT

g 2.9100789 (2000. 0)

n 0.12895644 Peri. 213.53755

a 3.8800800 Node 62.01784

e 0.2499951 Incl. 9. 18538

P 7.64

From 1446 observations 2014 Dec. 2-2017

Comet C/2018 A1 (PANSTARRS)
Epoch 2017 Oct. 14.0 TT = JDT 2458040.5
T 2017 Oct. 20.41215 TT

a 2.4190418 (2000. 0)

n 0.00776180 Peri.  96.37367
a 25.2635575 Node  336.62694
e 0.9042478 Incl.  53.55491
P 126. 98

P
+0. 09055174
-0. 87504204
-0. 47550165

Sato

Q
+0. 98586436
+0. 14634682
-0. 08157255

Oct. 3, mean residual 0”.56

P
+0. 13231081
+0. 21961671
+0. 96657247

Sato

Q
-0. 93842979
+0. 34171205
+0. 05081743

From 58 observations 2018 Jan. 6-28, mean residual 0”.37
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Comet 96P/Machholz
Epoch 2017 Oct.

14.0 TT = JDT 2458040.5

T 2017 Oct. 27.96026 TT Sato

g 0.1239485 (2000. 0) P Q

n 0.18638464 Peri. 14.79279 -0. 20613645 -0. 49003502
a 3.0352605 Node 94. 25448 +0. 78919573 -0.59499117
e 0.9591638 Incl.  58.13772 +0. 57851349 +0. 63706451
P 5.29

From 387 observations 2012 Apr. 20-2017 Oct. 2, mean residual 0”.62

Comet C/2017 W2 (Leonard)
Epoch 2017 Oct. 14.0 TT = JDT 2458040.5

T 2017 Nov. 1.88563 TT Sato

g 3.9572733 (2000. 0) P Q

n 0.01943208 Peri. 169.14922 -0. 68705324 -0. 02543903
a 13.7021866 Node 312.80913 +0. 57023389 +0. 60050445
e 0.7111940 Incl. 98. 17784 +0. 45032339 -0. 79921665
P 50.72

From 127 observations 2017 Nov. 26-2018 Jan. 24, mean residual 0”.51.

Comet 183P/Korlevic-Juric
Epoch 2017 Nov. 23.0 TT = JDT 2458080.5

T 2017 Nov. 11.31489 TT Sato

g 3.8723586 (2000. 0) P Q

n 0.10364348 Peri. 161.25704 -0. 97303525 -0. 22832049
a 4.4885706 Node 5. 84588 +0. 14812424 -0. 72735930
e 0.1372847 Incl. 18. 75248 +0. 17680951 -0.64716166
P 9.51

From 248 observations 1954 Feb. 26-2018 Jan. 20, mean residual 0”.81.

Comet 62P/Tsuchinshan
Epoch 2017 Nov. 23.0 TT = JDT 2458080.5

T 2017 Nov. 16.12046 TT Sato

g 1.3838111 (2000. 0) P Q

n 0.15463246 Peri.  30.34969 -0. 50170934 -0. 84844177

a 3.4377076 Node 90. 24388 +0. 75590430 -0. 52478294

e 0.5974611 Incl. 9.70796 +0. 42059057 -0. 06891613

P 6.37

From 1111 observations 2004 Sept. 14-2018 Jan. 28, mean residual 0. 72
Nongravitational parameters A1 = +0.57, A2 = -0.10312

Comet 24P/Schaumasse

Epoch 2017 Nov. 23.0 TT = JDT 2458080. 5

T 2017 Nov. 16.92608 TT Sato

g 1.2063362 (2000. 0 P Q

n 0.11944187 Peri.  58.05831 -0. 72203593 -0. 66229609

a 4.0834915 Node 79. 62917 +0. 54604064 -0. 72309305

e 0.7045822 Incl. 11. 73543 +0. 42485730 -0. 19621500

P 8.25

From 602 observations 2000 Oct. 7-2018 Jan. 27, mean residual 0”.72

Nongravitational parameters A1 = -0.14, A2 = -0.2072

Comet C/2016 A1 (PANSTARRS)

Epoch 2017 Nov. 23.0 TT = JDT 2458080. 5

T 2017 Nov. 23.36710 TT

a 5.3277957

z -0.0003764 Peri.
+/-0. 0000006 Node
e 1.0020051 Incl.

(2000. 0)
10. 31968
128. 17454
121.18573

P
-0. 53513856
+0. 70123462
+0. 47105915

Sato

Q
+0.51120416
-0. 17511714
+0. 84142991

From 1208 observations 2016 Jan. 1-2018 Jan. 27, mean residual 0. 48.
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Comet 139P/Vaisala-Oterma
Epoch 2017 Nov. 23.0 TT = JDT 2458080.5

T 2017 Dec. 10.82876 TT Sato

q 3.4144098 (2000. 0) P Q

n 0.10221916 Peri. 166.06776 +0. 66538155 -0. 74563439
a 4.5301700 Node 242.20709 +0. 68094586 +0. 62600915
e 0.2462954 Incl. 2.33294 +0. 30590869 +0. 22834600
P 9.64

From 443 observations 1939 Oct. 7-2018 Jan. 14, mean residual 0. 68.

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

T 2017 Dec. 17.73562 TT Sato

a 4.2667952 (2000. 0) P Q

z -0.0001240 Peri. 179.63901 +0. 95387916 +0. 22988817
+/-0. 0000004 Node 197.19414 +0. 27375725 -0. 40230190
e 1.0005290 Incl. 139.22915 +0. 12317272 -0. 88617414

From 1898 observations 2015 Nov. 2-2018 Jan. 28, mean residual 0. 47.

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

T 2018 Jan. 3.13791 TT Sato

g 2.0027549 (2000. 0) P Q

z +0.0008943 Peri. 303.83903 +0. 49565904 -0. 22851081
+/-0. 0000016 Node 85. 05433 +0. 75134688 +0. 59675753
e 0.9982090 Incl.  57.25099 -0. 43566041 +0. 76919650

From 238 observations 2017 May 29-2018 Jan. 25, mean residual 0”.59

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

T 2018 Jan. 8.03142 TT Sato

a 2.6480834 (2000. 0) P Q

n 0.00661547 Peri.  15.10804 +0. 68513485 +0. 68370616
a 28.1036218 Node  298. 89806 -0. 69453125 +0. 50917933
e 0.9057743 Incl.  16.67885 -0. 21958272 +0. 52276409
P 148.99

From 238 observations 2017 May 26-Nov. 12, mean residual 0”. 40.

Comet P/1998 VS24 (LINEAR)
Epoch 2018 Jan. 2.0 TT = JDT 2458120.5

T 2018 Jan. 19.18924 TT Sato

q 3.4386887 (2000. 0) P Q

n 0.10207450 Peri. 244.94979 +0. 71806206 -0. 69527502
a 4.5344492 Node 159.05304 +0. 66593645 +0. 67330158
e 0.2416524 Incl. 5. 02236 +0. 20227587 +0. 25151070
P 9.66

From 47 observations 1998 Oct. 14-1999 Jan. 14, mean residual 0. 66.
From CHB 2017

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

T 2018 Jan. 21.75932 TT Sato

g 1.8236358 (2000. 0) P Q

n 0.15847039 Peri. 245.90865 +0. 71652829 +0. 69043226

a 3.3819769 Node 70. 25643 -0. 59547946 +0. 67967947

e 0.4607781 Incl. 6. 06534 -0. 36330623 +0. 24766732

P 6.22

From 842 observations 1991 Sept. 14-2017 Sept. 15, mean residual 0”.61.
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Comet 74P/Smirnova-Chernykh

Epoch 2018 Feb.

11.0 TT = JDT 2458160.5

T 2018 Jan. 26.70598 TT Sato

g 3.5364746 (2000. 0) P Q

n 0.11627488 Peri.  87.13503 -0. 95561723 -0. 27210872

a 4.1573071 Node 77. 05564 +0. 20253977 -0. 88515002

e 0.1493352 Incl. 6. 65391 +0. 21394708 -0. 37744708

P 8.48

From 4171 observations 1981 Sept. 26-2018 Jan. 23, mean residual 0”. 65

Nongravitational parameters Y1 = +0.04, Y2 = -0.0161.

Comet C/2016 Q4 (Kowalski)
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Jan. 27.10627 TT Sato

q 7.0852552 (2000. 0) P Q

n 0.01428967 Peri.  99.43466 +0. 97461446 -0. 18488107
a 16.8185266 Node 271.29607 +0. 12110235 +0. 90970127
e 0.5787232 Incl. 7.25632 +0. 18831057 +0. 37183678
P 68.97

From 78 observations 2016 July 11-Nov. 19, mean residual 0”. 68

Comet 185P/Petriew
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Jan. 27.67077 TT Sato

g 0.9338181 (2000. 0) P 0

n 0.18042884 Peri. 181.91853 +0. 80939107 -0. 57140699
a 3.1016926 Node 214.09930 +0. 54197888 +0. 81569255
e 0.6989327 Incl. 13. 99421 +0. 22615259 +0. 09022043
P 5.46

From 886 observations 2001 Aug. 19-2018 Jan. 13, mean residual 0. 70.

Nongravitational parameters Al = +0.06, A2 = +0.0200.

Comet 197P/LINEAR
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Jan. 28.83849 TT Sato

g 1.0599022 (2000. 0 P Q

n 0.20318032 Peri. 188.68352 -0. 27105380 +0. 87764913

a 2.8655959 Node 66. 39361 -0. 85520362 -0. 03109971

e 0.6301285 Incl.  25.55645 -0. 44176533 -0. 47829364

P 4.85

From 304 observations 2003 May 23-2013 Sept. 25, mean residual 0”.73

Nongravitational parameters Al = +0.03, A2 = +0.0197
From CHB 2017

Comet 350P/McNaught
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Jan. 29.26028 TT Sato

g 3.7508609 (2000. 0 P Q

n 0.11768081 Peri. 146.70037 -0. 84187163 +0. 52692294
a 4.1241293 Node 65. 52125 -0. 51890635 -0. 73095431
e 0.0905084 Incl. 7.36312 -0. 14828472 -0. 43365655
P 8.38

From 125 observations 2005 Nov. 1-2017 Apr. 20, mean residual 0. 62.

Comet 250P/Larson
Epoch 2018 Feb.

11.0 TT = JDT 2458160.5

T 2018 Feb. 2.22167 TT Sato

g 2.2130566 (2000. 0) P Q

n 0.13676449 Peri. 45.09438 -0. 46315324 -0. 85837677
a 3.7309590 Node 73.67986 +0. 73453415 -0.51106984
e 0.4068397 Incl. 13. 29089 +0. 49593210 -0. 04468703
P 7.21

From 348 observations 1995 Dec. 22-2018 Jan. 25, mean residual 0. 64.
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Comet 245P/WISE
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Feb. 8.65073 TT Sato

a 2.1901384 (2000. 0) P Q

n 0.12141777 Peri. 316.67891 +0. 09044538 +0. 96449966
a 4.0390685 Node 316.67978 -0. 78621493 -0. 08377123
e 0.4577615 Incl.  21.20102 -0. 61129838 +0. 25044518
P 8.12

From 75 observations 2002 Aug. 27-2010 Oct. 11, mean residual 0”.50.

From CHB 2017

Comet P/2017 Y3 (Leonard)
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Feb. 11.23826 TT Sato

g 1.2756331 (2000. 0) P Q

n 0.03144556 Peri. 67.50936 -0. 70397792 +0. 68033423
a 9.9409947 Node 153.88128 -0. 69029326 -0. 72295119
e 0.8716795 Incl. 27.58616 +0. 16706379 -0. 12036159
P 31.34

From 62 observations 2017 Dec. 26-2018 Jan. 20, mean residual 0. 48.

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

T 2018 Feb. 19.04553 TT Sato

a 3.7295494 (2000. 0) P Q

z -0.0000198 Peri.  89.59782 -0. 52098364 -0. 50148458
+/-0. 0000005 Node  299. 85556 -0. 59857834 +0. 79153456
e 1.0000737 Incl. 127.21097 +0. 60850638 +0. 34926532

From 1809 observations 2015 June 15-2018 Jan. 24, mean residual 07. 46

Comet C/2017 T1 (Heinze)
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Feb. 21.71232 1T Sato

g 0.5806514 (2000. 0) P Q

z -0.0001042 Peri.  96.92074 +0. 14111479 +0. 19773960
+/-0. 0000152 Node 102.31596 -0. 47696337 -0. 84505228
e 1.0000605 Incl.  96.83430 +0. 86752093 -0. 49677530

From 894 observations 2017 Sept. 28-2018 Jan. 28, mean residual 0”. 66
Nongravitational parameters Al = +4.52, A2 = -2.1690.

Comet C/2017 S6 (Catalina)
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Feb. 26.93275 TT Sato

aq 1.5429344 (2000. 0) P Q

z -0.0008887 Peri. 134.68662 +0. 93845397 -0. 00779193
+/-0. 0000221 Node 130.87477 -0. 23725988 -0. 74110456
e 1.0013713 Incl. 152.82678 +0. 25102169 -0. 67134441

From 242 observations 2017 Sept. 30-2018 Jan. 19, mean residual 0”.70
Comet P/2017 W3 (Gibbs)

Epoch 2018 Feb. 11.0 TT = JDT 2458160.5

T 2018 Feb. 27.80827 TT

g 3.8330150 (2000. 0)

n 0.04643636 Peri. 326.94464
a 7.6659139 Node 210.69638
e 0.4999924 Incl.  18.33128
P 21.22

F

Comet P/2006 F1 (Kowalski) [Orbit 1]
Epoch 2018 Mar. 23.0 TT = JDT 2458200.5

T 2018 Mar. 14.86435 TT

a 4.1082280

n 0.09767040 Peri.
a 4.6697547 Node
e 0.1202476 Incl.
P 10.09

F

(2000. 0)
186. 15153
124. 74751
21. 28039

P
-0. 98502253
+0. 08416537
-0. 15048853

P
+0. 64872449
-0. 68184291
-0. 33800412

Sato

Q
-0. 06287276
-0. 98800556
-0. 14103909

rom 80 observations 2017 Nov. 27-2018 Jan. 23, mean residual 0”.54.

Sato

Q
+0. 70016185
+0. 70878582
-0. 08600028

rom 216 observations 2005 May 10-2009 Dec. 16, mean residual 0”. 71.
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Comet C/2017 K1 (PANSTARRS)
Epoch 2018 Mar. 23.0 TT = JDT 2458200.5

T 2018 Mar. 18.77436 TT Sato

a 7.2763523 (2000. 0) P Q

z +0.0001672 Peri. 4.49920 -0. 74723039 -0. 58591271
+/-0. 0003235 Node  225.65591 -0. 62259270 +0. 45213613

e 0.9987837 Incl. 153.99024 -0. 23243295 +0. 67251708
From 34 observations 2017 May 21-July 15, mean residual 0. 42.

Comet 235P/LINEAR
Epoch 2018 Mar. 23.0 TT = JDT 2458200.5

T 2018 Mar. 17.64563 TT Sato

qa 2.7322584 (2000. 0) P Q

n 0.12360225 Peri. 333.79016 -0. 99732947 -0. 03502344
a 3.9913375 Node 204.45938 +0. 05077345 -0. 96326305
e 0.3154529 Incl. 8.90428 -0. 05249743 -0. 26626612
P 7.97

From 137 observations 2002 Jan. 12-2018 Jan. 15, mean residual 0”.79

Comet 363P/Lemmon

Epoch 2018 Mar. 23.0 TT = JDT 2458200.5

T 2018 Mar. 22.92012 TT Sato

q 1.5078623 (2000. 0) P Q

n 0.15691737 Peri. 315.27983 -0. 57669086 -0. 81687230
a 3.4042546 Node 169.91752 +0. 76761532 -0. 54688208
e 0.5570654 Incl. 3.97536 +0. 27963259 -0. 18341112
P 6.28

From 95 observations 2011 Nov. 3-2018 Jan. 14, mean residual 0”. 62

Comet 358P/PANSTARRS

Epoch 2018 Mar. 23.0 TT = JDT 2458200.5

T 2018 Apr. 11.62436 TT Sato

q 2.4019772 (2000. 0 P Q

n 0.17625636 Peri. 299.89671 +0. 88564686 -0. 42315046
a 3.1504519 Node 85. 72175 +0. 46393147 +0. 78863128
e 0.2375769 Incl.  11.05644 +0. 01993057 +0. 44609907
P 5.59

From 182 observations 2001 Dec. 9-2017 Aug. 17, mean residual 0. 44.

Comet 169P/NEAT

Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 Apr. 29.60177 TT Sato

g 0.6036373 (2000. 0 P Q

n 0.23477228 Peri. 218.08852 +0. 82651013 -0. 56276309
a 2.6023848 Node 176.08649 +0. 55249553 +0. 80642343
e 0.7680445 Incl. 11. 29554 +0. 10784105 +0. 18160110
P 4.20

From 1160 observations 1989 Mar. 7-2017 May 27, mean residual 07.47.

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

T 2018 Apr. 29.90005 TT

Sato

a 7.9280360 (2000. 0) P Q

z -0.0005259 Peri. 196. 35081 +0. 04276967 +0. 86105027
+/-0. 0000012 Node 281.61656 +0. 96478143 +0. 09616605
e 1.0041691 Incl. 148.84774 +0. 25955261 -0. 49934409

From 376 observations 2015 Dec. 4-2018 Jan. 24, mean residual 0. 48.

Comet 37P/Forbes

Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 May 4.12311 TT Sato

q 1.6102865 (2000. 0) P Q

n 0.15337303 Peri. 329.97973 +0. 25591612 +0. 96032030

a 3.4565012 Node 314.59082 -0. 85306255 +0. 17039265

e 0.5341282 Incl. 8. 95648 -0. 45474304 +0. 22079691

P 6.43

From 617 observations 1987 Sept. 1-2018 Jan. 14, mean residual 0”.86

Nongravitational parameters Al = +0.58, A2 = -0.0347
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Comet 143P/Kowal-Mrkos

Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 May 7.30255 TT

o

n
a
e
P
F

2. 5322562
0. 11065434
4.2969182
0. 4106808
8. 91

Peri.
Node
Incl.

Comet 253P/PANSTARRS

Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 May 7.74775 TT

OO O S5 O

2.0367554
0. 15252082
3. 4693647
0.4129313
6. 46

Peri.
Node
Incl.

(2000. 0)

320. 86807

245. 30322
4.69592

rom 516 observations 1984 Apr. 23-2018

(2000. 0)

230. 72953

146. 88317
4. 94041

P
-0. 89555476
-0. 38492120
-0. 22319798

Sato

Q
+0. 43869054
-0. 84768371
-0. 29830008

Jan. 18, mean residual 0”.51.

P
+0. 95155223
+0. 30192276
+0. 05823219

Sato

Q
-0. 30386595
+0. 89435043
+0. 32833335

From 339 observations 1998 Sept. 14-2012 Feb. 23, mean residual 0”.58.
From CHB 2017.

Comet C/2016 R2 (PANSTARRS)

Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 May 9.58543 TT Sato

a 2.6023392 (2000. 0) P Q

z +0.0014051 Peri.  33.19313 -0. 14727627 -0. 52443185
+/-0. 0000005 Node 80. 56888 +0. 61561464 -0. 71222355
e 0.9963435 Incl.  58.22354 +0. 77416297 +0. 46659281

From 1818 observations 2016 Aug. 30-2018 Jan. 28, mean residual 0”. 46

Comet 240P/NEAT
Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 May 15.87890 TT Sato

a 2.1337777 (2000. 0) P Q

n 0.12934582 Peri. 352.09915 +0. 37930841 -0. 84132817
a 3.8722893 Node 74. 92641 +0. 86923376 +0. 18137298
e 0.4489622 Incl. 23. 50375 +0. 31710851 +0. 50918637
P 7.62

From 1899 observations 2002 Oct. 5-2018 Jan. 13, mean residual 0. 74.

Nongravitational parameters Al = +1.87, A2 = +0.1285

Comet 66P/du Toit
Epoch 2018 May 2.0 TT = JDT 2458240.5

T 2018 May 19.15696 TT Sato

g 1.2901124 (2000. 0) P Q

n 0.06617234 Peri. 257.21055 +0. 13912686 +0. 98304864
a 6.0536650 Node 21. 89620 -0. 73799952 +0. 18333146
e 0.7868874 Incl. 18. 67509 -0. 66030328 +0. 00222617
P 14.89

From 117 observations 1974 Mar. 22-2018 Jan. 23, mean residual 0”.90.

Nongravitational parameters Al = +0.32, A2 = -0.0126.

Comet 159P/LONEOS
Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 May 22.79970 TT Sato

g 3.6252082 (2000. 0) P Q

n 0.06943706 Peri. 4.76219 +0. 50884977 -0. 79664103
a b5.8623962 Node 55. 02420 +0. 77608848 +0. 26053698
e 0.3816166 Incl. 23. 46272 +0. 37250313 +0. 54542053
P 14.19

From 245 observations 1989 Dec. 17-2018 Jan. 14, mean residual 0. 60.
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Comet 107P/(4015) Wilson-Harrington

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 May 23.52707 TT

g 0.9698820 (2000. 0)

n 0.23149236 Peri. 95. 40719

a 2.6269085 Node 266.81566

e 0.6307896 Incl. 2. 79806

P 4.26

From 854 observations 1949 Nov. 21-2017

Comet 187P/LINEAR

Epoch 2018 May 22.0 TT = JDT 2458260.5

T 2018 May 26.77592 TT

g 3.8806856

n 0.09992816 Peri.
a 4.5991489 Node
e 0.1562166 Incl.
P 0.86

F

Comet 357P/Hill

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 May 28.96047 TT

g 2.5265112 (2000. 0

n 0.10442534 Peri. 1. 52550

a 4.4661376 Node 44.60919

e 0.4342962 Incl. 6. 30865

P 9.44

From 269 observations 2008 Sept. 28-2017 Aug

Comcet 164P/Christensen

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 May 31.40969 TT

(2000. 0)
133. 26522
109. 99129
13. 59944

g 1.6852543 (2000. 0)

n 0.14067386 Peri. 325.93113
a 3.6615118 Node 88. 30580
e 0.5397381 Incl.  16.25274
P 7.01

F

P
+0. 99806245
+0. 01631487
+0. 06004305

Sato

Q
-0. 03867425
+0.91861576
+0. 39325486

May 15, mean residual 0”.46.

P
-0. 43081100
-0. 88104312
-0. 19535841

P
+0. 69307858
+0. 66020891
+0. 28942403

P
+0. 56205749
+0. 80745414
+0. 17919036

Sato

0
+0. 87497229
-0. 35478781
-0. 32946790

rom 173 observations 1999 May 12-2018 Jan. 20, mean residual 0”.73

Sato

Q
-0. 71671972
+0. 58813539
+0. 37471269

18, mean residual 0”.60

Sato

Q
-0. 77835074
+0. 44309043
+0. 44479321

rom 908 observations 1998 Jan. 24-2017 Aug. 14, mean residual 0”.67

Nongravitational parameters Al = -0.19, A2 = +0.0320.

Comet C/2017 M5 (TOTAS)

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 2.76834 TT

a 5.9900675

z -0.0005877 Peri.
+/-0. 0000467 Node
e 1.0035202 Incl.

From 120 observations 2017 June 23-Oct

Comet P/2001 T3 (NEAT)

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 10.93847 TT

q 2.4853449

n 0.06021593 Peri.
a 6.4465659 Node
e 0.6144699 Incl.
P 16.37

(2000. 0)
92. 63519

216. 26608
15. 88525

(2000. 0)

356. 78276
55. 16332
19. 39753

P
+0. 60541444
-0. 79455280
-0. 04646720

Sato

Q
+0. 77926788
+0. 57986753
+0. 23768722

26, mean residual 07.55.

P
+0. 61378810
+0. 731563767
+0. 29684474

Sato

Q
-0. 74091424
+0. 40393408
+0. 53654762

From 146 observations 2001 Aug. 20-2002 Feb. 7, mean residual 0. 61.

From CHB 2015
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Comet C/2017 X1 (PANSTARRS)

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 14.59295 TT Sato

a 4.6624784 (2000. 0) P Q

n 0.00561868 Peri. 283.12601 -0. 86076372 -0. 13142660
a 31.3362240 Node  251.12730 +0. 25109189 -0. 94999983
e 0.8512112 Incl.  31.31100 -0. 44276257 -0. 28324435
P 175.42

From 47 observations 2017 Dec

Comet P/2017 P1 (PANSTARRS)

Epoch 2018 June 11.0 TT = JDT 2458280.5

12-2018 Jan. 14, mean residual 0”.28.

T 2018 June 17.74780 TT Sato

a 5.4379378 (2000. 0) P Q

n 0.04463140 Peri. 122.21454 +0. 95426121 +0. 28554532
a 7.8712263 Node 221.38398 -0. 29891367 +0. 90525424
e 0.3091372 Incl. 7.70161 -0. 00601369 +0. 31460868
P 22.08

From 41 observations 2017 June 25-Aug. 24, mean residual 0. 34.

Comet P/2002 EJ57 (LINEAR)

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 18.54027 TT Sato

q 2.6272067 (2000. 0) P Q

n 0.06000513 Peri. 167.02121 -0. 73714434 -0. 67437798
a 6.4616554 Node  330.43210 +0. 61196707 -0. 63937510
e 0.5934158 Incl. 4. 97681 +0. 28655633 -0. 36934241
P 16.43

From 57 observations 2002 Feb. 16-May 12, mean residual 0”.59

From CHB 2017

Comet P/2011 CR42 (Catalina)

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 22.57823 TT Sato

q 2.5216698 (2000. 0) P Q

n 0.14989969 Peri. 173.11830 -0. 61674849 +0. 77704196
a 3.5096911 Node 58. 72138 -0. 72903995 -0. 50359601
e 0.2815123 Incl. 8.46476 -0. 29685358 -0. 37761998
P 6.58

From 119 observations 2011 Feb. 10-2013 Oct. 30, mean residual 0”.59
From CHB 2017.

Comet P/2013 CU129 = 2018 A2 (PANSTARRS)
Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 24.36587 TT Sato

g 0.7978525 (2000. 0) P 0

n 0.20191332 Peri. 211.92768 -0. 21380826 +0. 96497017
a 2.8715711 Node 46. 22839 -0. 84612897 -0. 10514703
e 0.7227341 Incl. 12. 15533 -0. 48821286 -0. 24036778
P 4.88

From 172 observations 2013 Feb. 1-2018 Jan. 22, mean residual 0”.62.

Comet 82P/Gehrels

Epoch 2018 June 11.0 TT = JDT 2458280.5

T 2018 June 28.61291 TT Sato

a 3.6342261 (2000. 0) P Q

n 0.11693154 Peri. 227.19618 -0. 28403299 -0. 95866498
a 4.1417284 Node 239.31218 +0. 88534169 -0. 25544711
e 0.1225339 Incl. 1.12824 +0. 36809693 -0. 12533248
P 8.43

From 107 observations 1975 Oct. 27-2011 Mar. 23, mean residual 0. 70.

From CHB 2017.
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Comet 361P/Spacewatch

Epoch 2018 July 21.0 TT = JDT 2458320.5

T 2018 July 2.49492 1T

g 2.7804465 (2000. 0)

n 0.08960821 Peri. 219.20686
a 4.9458111 Node 203.27715
e 0.4378179 Incl. 13. 88239
P 11.00

From 156 observations 2006 Oct.

Comet 49P/Arend-Rigaux

Epoch 2018 July 21.0 TT = JDT 2458320.5

T 2018 July 15.49727 1T

a 1.4296062 (2000. 0)

n 0.14618304 Peri. 332.88793
a 3.5689302 Node 118.82418
e 0.5994300 Incl.  19.04318
P 6.74

F

11-2018

P
+0. 46929271
+0. 85846551
+0. 20688480

Sato

Q
-0. 87793760
+0. 47874971
+0. 00492832

Jan. 14, mean residual 07.47

P
-0. 05172829
+0. 96518826
+0. 25638995

Sato

Q
-0. 95687555
-0. 12138974
+0. 26391989

rom 2915 observations 1951 Apr. 6-2017 Dec. 17, mean residual 0”. 62

Nongravitational parameters Al = +0.01, A2 = -0.0010.

Comet C/2016 N6 (PANSTARRS)

Epoch 2018 July 21.0 TT = JDT 2458320.5

T 2018 July 18.21093 TT

a 2.6690896

z +0.0004663 Peri.
+/-0. 0000006 Node
e 0.9987554 Incl.

(2000. 0)

162. 80546
298. 97617
105. 83223

P
-0. 53334923
+0. 61778458
+0. 57782421

Sato

0
+0. 08479255
+0. 71869718
-0.69013375

From 1315 observations 2016 June 27-2018 Jan. 25, mean residual 0”.41.

Comet C/2017 T3 (ATLAS)

Epoch 2018 July 21.0 TT = JDT 2458320.5

T 2018 July 19.14844 TT

aq 0.8253147

z +0.0007651 Peri.
+/-0. 0000103 Node
e 0.9993685 Incl.

(2000. 0)
246. 88851
230. 08754
88.10700

P
+0. 22854455
+0. 65976811
-0. 71587250

Sato

Q
-0. 60006752
-0. 48356894
-0. 63724411

From 381 observations 2017 Sept. 11-2018 Jan. 28, mean residual 0”.52

Comet P/2007 T2 (Kowalski)

Epoch 2018 July 21.0 TT = JDT 2458320.5

T 2018 July 21.73455 TT

a 0.6565317

n 0.18520875 Peri.
a 3.0480942 Node
e 0.7846091 Incl.
P 5.32

(2000. 0)

359. 62718
3. 40781
9. 73871

P
+0. 99859181
+0. 04910060
+0. 02008806

Sato

0
-0. 05208930
+0. 83571274
+0. 54669088

From 114 observations 2007 Oct. 9-2008 Jan. 18, mean residual 07.77

From CHB 2017
Comet 267P/LONEOS

Epoch 2018 July 21.0 TT = JDT 2458320.5

T 2018 July 22.31835 TT

a 1.2411189

n 0.17120990 Peri.
a 3.2120587 Node
e 0.6136064 Incl.
P 5.76

(2000. 0)

114.07985

228. 68892
6. 13803

P
+0. 95118568
-0. 30744508
-0. 02689475

Sato

0
+0. 29798555
+0. 89223950
+0. 33928348

From 189 observations 2006 Aug. 29-2012 Nov. 12, mean residual 0”.52

From CHB 2017
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Comet P/2005 JN (Spacewatch)

Epoch 2018 July 21.0 TT = JDT 2458320.5

T 2018 July 23.42123 TT Sato

q 2.2770971 (2000. 0) P Q

n 0.15052055 Peri. 153.41719 -0. 71208789 +0. 68687378

a 3.5000334 Node 70. 76507 -0. 66845360 -0. 59995394

e 0.3494070 Incl. 8.85737 -0. 21471055 -0.41019468

P 6.55

From 27 observations 2005 Apr. 4-May 25, mean residual 0”.60.

From CHB 2016.

Comet /2016 M1 (PANSTARRS)

Epoch 2018 Aug. 30.0 TT = JDT 2458360.5

T 2018 Aug. 10.17237 TT Sato

g 2.2104861 (2000. 0) P Q

z +0.0004090 Peri. 209.82607 +0. 02467834 -0. 03424775
+/-0. 0000006 Node 92.20318 -0. 59785759 +0. 80049041
e 0.9990960 Incl.  90.99986 -0. 80122237 -0. 59836627

From 2096 observations 2016 June 22-2018 Jan. 26, mean residual 0”.43

Comet 105P/Singer Brewster

Epoch 2018 Aug. 30.0 TT = JDT 2458360.5

T 2018 Aug. 10.31746 TT Sato

q 2.0445318 (2000. 0 P Q

n 0.15259431 Peri. 46.47479 -0. 51846711 +0. 85440857
a 3.4682508 Node 192.42942 -0. 82332118 -0. 50963771
e 0.4105006 Incl. 9. 17504 -0. 23094173 -0. 10126895
P 6.46

From 303 observations 1986 May 3-2012 Nov. 6, mean residual 07.71.

Nongravitational parameters Al = +0.19, A2 = -0. 1260.

From CHB 2017.
Comet 48P/Johnson

Epoch 2018 Aug. 30.0 TT = JDT 2458360. 5

T 2018 Aug. 12.19890 TT

Sato

g 2.0045329 (2000. 0 P Q

n 0.15063714 Peri. 216.56129 +0. 82311275 +0. 53204677
a 3.4982271 Node 110.13357 -0. 45793927 +0. 82861482
e 0.4269861 Incl. 12.20701 -0. 33582292 +0. 17413705
P 6.54

From 1234 observations 1956 Sept. 3-2017 May 3, mean residual 0”. 66

Nongravitational parameters Al = +0.14, A2 = +0.4118.

Ccomet 243P/NEAT
Epoch 2018 Aug. 30.0 TT = JDT 2458360.5

T 2018 Aug. 26.03778 TT Sato

q  2.4544592 (2000. 0) P Q

n 0.13144830 Peri. 283.55976 +0. 97226719 -0. 19246841
a 3.8308875 Node 87. 65861 +0. 23023800 +0. 88747211
e 0.3592975 Incl. 7.64145 -0. 04107271 +0. 41874714
P 7.50

From 337 observations 2003 Aug. 1-2012 Jan. 26, mean residual 0”.69

From CHB 2017.
Comet 125P/Spacewatch

Epoch 2018 Aug. 30.0 TT = JDT 2458360. 5

T 2018 Aug. 27.95396 TT Sato

g 1.5201719 (2000. 0) P Q

n 0.17840963 Peri.  87.17858 -0. 48776602 +0. 86945890

a 3.1250515 Node 153.17822 -0. 85392073 -0. 45656951

e 0.5135530 Incl. 9.98876 -0. 18139375 -0. 18864120

P 5.52

From 462 observations 1991 Sept. 8-2013 Sept. 14, mean residual 0”.63

Nongravitational parameters Al = +0.05 A2 = +0.0225

From CHB 2017
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Comet 21P/Giacobini-Zinner
Epoch 2018 Aug. 30.0 TT = JDT 2458360.5

T 2018 Sept. 10.50756 TT Sato

g 1.0127723 (2000. 0) P Q

n 0.15064106 Peri. 172.86304 +0. 98462546 -0. 10358323
a 3.4981665 Node  195.39313 +0. 12225975 +0. 98376451
e 0.7104848 Incl.  31.99767 +0. 12476082 -0. 14655341
P 6.54

From 772 observations 2005 Mar. 5-2013 Apr. 1, mean residual 0”.73

Nongravitational parameters Al = +0.52, A2 = +0. 1554.

Comet 79P/du Toit-Hartley
Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

T 2018 Sept. 13.34197 1T Sato

g 1.1209307 (2000. 0 P Q

n 0.19512843 Peri. 281.85020 -0. 92325620 +0. 38037285
a 2.9438952 Node 280.52545 -0. 32764088 -0. 85294014
e 0.6192355 Incl. 3. 14769 -0. 20062262 -0. 35750472
P 5.05

From 201 observations 1986 Dec. 27-2013 Apr. 4, mean residual 0”.74.

Nongravitational parameters Al = -0.13, A2 = +0.0007

Comet P/2005 R1 (NEAT)
Epoch 2018 Aug. 30.0 TT = JDT 2458360. 5

T 2018 Sept. 14.32838 TT Sato

a 2.0677858 (2000. 0) P Q

n 0.07589049 Peri. 118.80130 +0. 92631227 -0. 27159090
a 5.5251553 Node  257.97849 +0. 17788997 +0. 92623813
e 0.6257506 Incl.  15.48437 +0. 33211554 +0. 26138346
P 12.99

From 355 observations 2005 July 5-2006 Jan
From CHB 2015.

28, mean residual 0”.59

Comet 59P/Kearns—Kwee
Epoch 2018 Aug. 30.0 TT = JDT 2458360.5

T 2018 Sept. 16.76186 TT Sato

g 2.3587636 (2000. 0 P Q

n 0.10342086 Peri. 127.70151 +0. 15684656 -0. 98042551

a 4.4950096 Node 312.82807 +0. 84736220 +0. 19549348

e 0.4752484 Incl. 9. 33934 +0. 50732283 -0. 02341194

P 9.53

From 946 observations 1989 Sept. 10-2017 Dec. 19, mean residual 07.73

Nongravitational parameters Al = +1.62, A2 = -0. 1885.

Comet 133P/(7968) Elst-Pizarro
Epoch 2018 Oct. 9.0 TT = JDT 2458400. 5

T 2018 Sept. 20.75208 TT Sato

g 2.6648023 (2000. 0) P Q

n 0.17525514 Peri. 131.49049 +0. 36862836 +0. 92954035
a 3.1624394 Node 160. 13595 -0. 85993117 +0. 34436223
e 0.1573586 Incl. 1. 38923 -0. 35303188 +0. 13179298
P 5.62

From 734 observations 1979 July 24-2017 Apr. 22, mean residual 0”.42.

Comet P/2011 V1 (Boattini)
Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

T 2018 Sept. 30.85326 TT Sato

a 1.7319792 (2000. 0) P Q

n 0.13045836 Peri. 269.24625 +0. 71375370 +0. 69410605
a 3.8502427 Node 46. 79139 -0. 58058416 +0. 66114095
e 0.5501636 Incl. 7. 38309 -0. 39176228 +0. 28479719
P 7.55

From 25 observations 2011 Oct. 22-Nov. 20, mean residual 0”.40.
From CHB 2017.
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Comet 26P/Grigg-Skjel lerup

Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

T 2018 Oct. 1.82059 TT

a 1.0822949 (2000. 0)

n 0.18832324 Peri. 2. 20046
a 3.0143946 Node 211.53390
e 0.6409578 Incl.  22.44969
P 5.23

F

From CHB 2017

Comet P/2001 R6 (LINEAR-Skiff)

Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

T 2018 Oct. 4.24891 TT

o

O © S

From 99 observations 2001 Aug

2.1910765
0.11529116
4.1809218
0. 4759346
8.55

From CHB 2015

Peri.
Node
Incl.

(2000. 0)

308. 47544
67.33511
17.37940

Comet P/2005 J1 (McNaught)

Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

19-2002 Feb. 1,

P
-0. 83314312
-0. 51307426
-0. 20646391

P
+0. 92918791
+0. 35562777
-0. 10069117

Sato

Q
+0. 51573673
-0. 85556569
+0. 04497745

rom 533 observations 1972 Feb. 12-2014 Sept. 30, mean residual 07.72.
Nongravitational parameters Al = +0.02, A2 = +0.0029

Sato

Q
-0. 24624704
+0. 79880548
+0. 54888269

mean residual 0”.69.

T 2018 Oct. 12.55253 TT Sato

q 1.5334417 (2000. 0 P Q

n 0.14616381 Peri. 338.92433 -0. 32526988 +0. 78557929
a 3.5692433 Node 268.79575 -0. 77471511 -0. 54056597
e 0.5703735 Incl.  31.76831 -0. 54223243 +0. 30108738
P 6.74

From 94 observations 2005 May 3-Aug. 7, mean residual 0”.57

From CHB 2016

Comet P/2010 A1 (Hill)

Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

T 2018 Oct. 14.26029 TT Sato

q 1.9574081 (2000. 0) P Q

n 0.10715598 Peri. 13.29609 +0. 49345806 -0. 85976506
a 4.3899385 Node 47.31538 +0. 78073398 +0. 37119248
e 0.5541149 Incl. 10.30829 +0. 38334528 +0. 35074234
P 9.20

From 159 observations 2010 Jan. 6-Mar. 17, mean residual 0”.70
From CHB 2017.

Comet P/2008 02 (McNaught)
Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

T 2018 Oct. 19.88836 TT Sato

g 3.8151751 (2000. 0) P Q

n 0.10332246 Peri.  26.94344 +0. 98858996 +0. 11867180
a 4.4978631 Node  325.84392 -0. 14970291 +0. 84232441
e 0.1517805 Incl. 9.51113 +0. 01670141 +0. 52574385
P 9.54

From 405 observations 2008 July 28-2009 Dec. 9, mean residual 0. 64.
From CHB 2017

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

T 2018 Nov. 2.07846 TT Sato

g 0.8328174 (2000. 0) P Q

n 0.22223353 Peri. 222.85456 +0. 74596381 +0. 65867411
a 2.6993736 Node 95. 67368 -0. 58114782 +0. 71596774
e 0.6914775 Incl. 5. 67606 -0. 32527711 +0. 23138412
P 444

From 638 observations 2005 May 6-2014 Aug. 2, mean residual 0”.63.
From CHB 2017
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Comet 64P/Swift-Gehrels

Epoch 2018 Nov.

18.0 TT = JDT 2458440.5

T 2018 Nov. 3.84715 TT Sato

g 1.3931830 (2000. 0) P Q

n 0.10471951 Peri.  97.14941 +0. 78662966 -0. 60255029
a 4.4577698 Node 299.99760 +0. 48710121 +0. 73971000
e 0.6874708 Incl. 8. 94850 +0. 37940241 +0. 29960351
P 9.4

From 204 observations 1981 July 31-2010 May 4, mean residual 0”.71.

Nongravitational parameters Al = +0.66, A2 = +0.2283

From CHB 2017

Comet 38P/Stephan-Oterma
Epoch 2018 Nov.

T 2018 Nov. 10.97237 TT Sato

g 1.5885856 (2000. 0) P Q

n 0.02596744 Peri. 359.58178 +0. 21468659 -0. 92685080
a 11.2940573 Node 717.99977 +0. 89700086 +0. 06235682
e 0.8593432 Incl. 18. 35296 +0. 38639245 +0. 37021509
P 37.96

From 172 observations 1942 Nov. 6-2017 July 28, mean residual 0”.88.

Nongravitational parameters Al = +0.03, A2 = -0.0073

Comet 247P/LINEAR

Epoch 2018 Nov.

18.0 TT = JDT 2458440.5

18.0 TT = JDT 2458440.5

T 2018 Dec. 2.10400 TT Sato

a 1.4890609 (2000. 0) P Q

n 0.12454438 Peri.  47.44961 -0. 18182683 -0. 96458199
a 3.9711836 Node 54. 01080 +0. 81874212 -0. 25614192
e 0.6250335 Incl.  13.66147 +0. 54461027 +0. 06303094
P 7.91

From 953 observations 2002 Nov. 5-2011 Apr. 5, mean residual 0. 50.
From CHB 2017

Comet P/2013 R3 (Catalina-PANSTARRS)

Epoch 2018 Nov. 18.0 TT = JDT 2458440.5

T 2018 Dec. 6.42237 TT Sato

a 2.2001795 (2000. 0) P Q

n 0.18658952 Peri.  11.06542 +0. 99275096 +0. 12009918
a 3.0330382 Node 342.03476 -0. 11139301 +0. 90484209
e 0.2745955 Incl. 0. 86561 -0. 04513449 +0. 40845682
P 5.28

From 314 observations 2013 Sept. 15-2014 Jan. 3, mean residual 0”.52
From CHB 2017.

Comet 60P/Tsuchinshan

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2018 Dec. 11.23024 TT Sato

a 1.6226484 (2000. 0) P Q

n 0.14986375 Peri. 216. 55266 -0. 55998263 -0. 82611716
a 3.5102522 Node  267.58347 +0. 77426239 -0. 49481647
e 0.5377402 Incl. 3. 60652 +0. 29485115 -0. 26960545
P 6.58

From 334 observations 1978 Dec. 1-2012 May 28, mean residual 07.74.
From CHB 2017

Comet 46P/Wirtanen

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2018 Dec. 13.22881 TT Sato

g 1.0553910 (2000. 0 P Q

n 0.18108383 Peri. 356.35372 +0. 19782181 -0. 95926818
a 3.0942087 Node 82. 15954 +0. 90442220 +0. 09927973
e 0.6589141 Incl. 11. 74602 +0. 37800399 +0. 26447702
P 544

From 1209 observations 2007 Aug. 4-2014 Apr. 29, mean residual 0”.70.

Nongravitational parameters Al = -0.73, A2 = -0.4284.
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Comet 137P/Shoemaker-Levy
Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2018 Dec. 13.38977 TT Sato

g 1.9302200 (2000. 0) P Q

n 0.10259453 Peri. 141.01635 +0. 96808261 -0. 24132957

a 4.5191134 Node  233.08030 +0. 20352982 +0. 91447971

e 0.5728764 Incl. 4.85382 +0. 14625892 +0. 32478748

P 9.61

From 287 observations 1990 Sept. 16-2017 June 30, mean residual 0”.53.

Comet 198P/0DAS
Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2018 Dec. 13.91781 TT Sato

g 2.0059352 (2000. 0) P Q

n 0.14411472 Peri. 69. 25114 +0. 38145314 -0. 92438793
a 3.6029964 Node 358. 32467 +0. 83920221 +0. 34660980
e 0.4432592 Incl. 1.33579 +0. 38759923 +0. 15927526
P 6.84

From 190 observations 1998 Dec. 15-2011 July 30, mean residual 0. 81.

Nongravitational parameters Al = -3.59, A2 = +1.3931.

Comet P/2006 D1 (Hill)
Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2018 Dec. 21.44783 TT Sato

g 1.8951424 (2000. 0) P Q

n 0.07511958 Peri. 119.42596 -0. 49077703 -0. 87128518
a 5.5628917 Node  359. 96407 +0. 65957887 -0. 37138685
e 0.6593242 Incl.  17.36471 +0. 56929221 -0. 32083319
P 13.12

From 80 observations 2005 Dec. 5-2006 Apr. 7, mean residual 0”.55.
From CHB 2015

Comet P/2007 V1 (Larson)
Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2019 Jan. 12.10070 TT Sato

q 2.6767413 (2000. 0 P Q

n 0.08871962 Peri. 51.60586 +0. 50882634 -0. 86048343
a 4.9787799 Node 7. 93494 +0. 72014875 +0. 40906047
e 0.4623700 Incl.  10.75813 +0. 47167948 +0. 30370676
P 11.11

From 185 observations 2007 Sept. 10-2008 Mar. 3, mean residual 0”.63.

Comet 171P/Spahr
Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2019 Jan. 13.71466 TT Sato

g 1.7723303 (2000. 0 P Q

n 0.14680629 Peri. 347.14968 +0. 00438225 -0. 93069579

a 3.5588221 Node 101.69599 +0. 94734658 -0. 11324996

e 0.5019896 Incl.  21.93308 +0. 32018004 +0. 34782149

P 6.71

From 318 observations 1998 Nov. 13-2012 Apr. 12, mean residual 0”. 66

Nongravitational parameters Al = +0.11, A2 = -0. 1839

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

T 2019 Jan. 15.01953 TT Sato

a 3.2805606 (2000. 0) P Q

z +0.0067151 Peri.  86.51835 -0. 24561048 +0. 95612114
+/-0. 0016191 Node  194. 24041 +0. 40362750 +0. 25066696
e 0.9779707 Incl. 139.51430 +0. 88134008 +0. 15165235

From 103 observations 2018 Jan. 10-26, mean residual 0. 40.
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Comet C/2017 M4 (ATLAS)
Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Jan. 18.18483 TT Sato

g 3.2516458 (2000. 0) P Q

z -0.0007183 Peri. 167.62372 -0. 34655749 -0. 32820689
+/-0. 0000028 Node 65. 86746 -0. 92162906 +0. 29354274
e 1.0023356 Incl. 105. 65769 -0. 17463616 -0. 89783790

From 788 observations 2017 June 16-2018 Jan. 13, mean residual 0”.42.

Comet 131P/Muel ler
Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Jan. 24.22485 TT Sato

g 2.4175063 (2000. 0 P Q

n 0.13953733 Peri. 179.07662 +0. 83603191 -0. 54394558
a 3.6813670 Node 214.19216 +0. 50258077 +0. 81177825
e 0.3433129 Incl. 7. 35376 +0. 22014363 +0. 21246005
P 7.06

From 447 observations 1990 Sept. 15-2013 Feb. 9, mean residual 0”.72

Nongravitational parameters Al = +0.95 A2 = -0.2320.

Comet C/2017 B3 (LINEAR)
Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Feb. 2.50187 TT Sato
g 3.9211500 (2000. 0) P Q
z -0.0005412 Peri. 284.74947 +0. 27591300 +0. 96068875

+/-0. 0000034 Node 2.17746 -0. 19810466 +0. 08820197
e 1.0021223 Incl. 54.17920 -0. 94054588 +0. 26324425
From 213 observations 2017 Jan. 26-2018 Jan. 27, mean residual 0”.49.

Comet 123P/West-Hartley
Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Feb. 5.11228 TT Sato

qg 2.1268792 (2000. 0) P Q

n 0.13008766 Peri. 103.00986 -0. 83646838 -0.51323073

a 3.8575537 Node 46. 49945 +0. 34089307 -0. 76180796

e 0.4486456 Incl. 15. 35958 +0. 42908340 -0. 39527567

P 7.58

From 2188 observations 1989 Mar. 14-2017 Dec. 15, mean residual 07.70

Nongravitational parameters Al = +0.11, A2 = +0.0141.

Comet P/1996 R2 (Lagerkvist)

Epoch 2019 Feb. 6.0 TT = JDT 2458520.5

T 2019 Feb. 11.44968 TT

g 2.5902784 (2000. 0)

n 0.13448738 Peri. 333.28687
a 3.7729556 Node 40. 05092
e 0.3134617 Incl. 2. 60090
P 7.33

From 125 observations 1996 Aug

Comet C/2010 U3 (Boattini)

Epoch 2019 Mar. 18.0 TT = JDT 2458560. 5

T 2019 Feb. 26.62476 TT

q 8.4455287

z +0.0001957 Peri.
+/-0. 0000006 Node
e 0.9983470 Incl.

From 1271 observations 2009 Sept.

(2000. 0)
88. 08647
43.06717
55. 51165

Comet 29P/Schwassmann—-Wachmann

Epoch 2019 Mar. 18.0 TT = JDT 2458560. 5

T 2019 Mar. 7.75412 TT

g 5.7668176 (2000. 0)

n 0.06662630 Peri. 47.77429
a 6.0261360 Node 312.39459
e 0.0430323 Incl. 9. 36831
P 14.79

From 24519 observations 1902 Mar.

12-1997

5-2018 Jan.

P
+0. 97272894
+0. 22009482
+0. 07318931

Sato

Q
-0. 23009950
+0. 87596443
+0. 42395817

Jan. 12, mean residual 0”.62

P
-0. 36204944
+0. 07255930
+0. 92933059

16-2018 Jan. 20, mean

P
+0. 99270162
-0. 05135311
+0. 10911625
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Sato
Q
-0. 74305722
-0. 62443290
-0. 24072708
residual 0”.64.

Sato

Q
-0. 00956730
+0. 86841761
+0. 49574118

19, mean residual 0”. 66.



Comet 78P/Gehrels
Epoch 2019 Mar. 18.0 TT = JDT 2458560.5

T 2019 Apr. 2.69623 TT Sato

g 2.0138261 (2000. 0 P Q

n 0.13626128 Peri. 192.68395 +0. 72924917 -0. 68200816
a 3.7401390 Node 210.54806 +0. 63690909 +0. 70612442
e 0.4615638 Incl. 6. 24876 +0. 25008488 +0. 19040266
P 7.23

From 5323 observations 1981 Aug. 26-2014 Apr. 1, mean residual 0. 60.

Nongravitational parameters Al = +0.82, A2 = +0.1841.

Cpmet 232P/Hil|
Epoch 2019 Mar. 18.0 TT = JDT 2458560. 5

T 2019 Apr. 6.60139 TT Sato

g 2.9845168 (2000. 0) P Q

n 0.10372365 Peri. 53.55138 -0. 31351771 -0. 92618895
a 4.4862574 Node 56. 03021 +0. 77022923 -0. 37705970
e 0.3347424 Incl.  14.63055 +0. 55538597 +0. 00008240
P 9.50

From 233 observations 1999 Dec. 12-2010 May 2, mean residual 0. 71.

Comet P/2011 W2 (Rinner)
Epoch 2019 Apr. 27.0 TT = JDT 2458600.5

T 2019 Apr. 9.57467 TT Sato

g 2.3134898 (2000. 0) P Q

n 0.13262748 Peri. 221.20191 -0. 04026188 -0.98147694
a 3.8081469 Node 231.95935 +0. 96771517 +0. 00837580
e 0.3924894 Incl. 13. 75799 +0. 24880984 -0.19139715
P 7.43

From 624 observations 2011 Nov. 28-2012 Mar. 24, mean residual 0. 61.

Comet P/2014 C1 (TOTAS)
Epoch 2019 Apr. 27.0 TT = JDT 2458600. 5

T 2019 Apr. 13.76401 TT Sato

q 1.6845414 (2000. 0) P Q

n 0.18562917 Peri. 24.15199 -0. 97804320 +0. 20816966
a 3.0434902 Node 167.85081 -0. 19800997 -0. 91350451
e 0.4465100 Incl. 2.68089 -0. 06498891 -0. 34953528
P 5. 31

From 49 observations 2014 Feb. 1-May 8, mean residual 0”.54.

Comet 186P/Garradd
Epoch 2019 Apr. 27.0 TT = JDT 2458600.5

T 2019 May 4.94887 TT Sato

g 4.3894648 (2000. 0 P Q

n 0.08790514 Peri. 283.79823 -0.26417877 +0. 92914634
a 5.0094864 Node 327.06893 -0. 59294786 -0. 36796940
e 0.1237695 Incl.  28.40963 -0. 76067234 -0. 03585522
P 11.21

From 212 observations 1975 May 31-2018 Jan. 15, mean residual 0. 64.

Comet 231P/LINEAR-NEAT
Epoch 2019 June 6.0 TT = JDT 2458640.5

T 2019 June 14.26748 TT Sato

g 3.0224871 (2000. 0 P Q

n 0.122417717 Peri. 42.75323 -0. 98583866 -0. 06114844
a 4.0170422 Node 133.02956 +0. 01959796 -0. 96677920
e 0.2475839 Incl. 12. 33410 +0. 16654745 -0. 24819115
P 8.05

From 298 observations 1950 Apr. 20-2012 July 20, mean residual 0”.69

Nongravitational parameters Al = -4.50, A2 = -0.3645
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Comet 31P/Schwassmann—-Wachmann
Epoch 2019 July 16.0 TT = JDT 2458680.5
T 2019 July 6.15576 TT

g 3.4253836 (2000. 0)

n 0.11272690 Peri. 18. 35580 -0.
a 4.2440876 Node 114.11176 +0.
e 0.1929046 Incl. 4.54712 +0.
P 8.74

From 834 observations 1989 June 2-2017 Dec.

Nongravitational parameters Al = +2.72

Comet P/2007 T4 (Gibbs)

Epoch 2019 July 16.0 TT = JDT 2458680. 5
T 2019 July 23.65264 TT

2.0050243 (2000. 0)

12.03

T oo o 5O

Comet 200P/Larsen
Epoch 2019 July 16.0 TT = JDT 2458680.5
T 2019 July 28.49052 TT

a 3.2972260 (2000. 0)

n 0.08993064 Peri. 133.97712 +0.
a 4.9339825 Node 234.80208 +0.
e 0.3317313 Incl. 12.10567 +0.
P 10.96

From 535 observations 1997 Nov. 3-2009 Jan

Comet P/2012 K3 (Gibbs)
Epoch 2019 Aug. 25.0 TT = JDT 2458720.5
T 2019 Aug. 17.42496 TT

g 2.0891020 (2000. 0)

n 0.14280036 Peri. 172.11364 +0.
a 3.6250710 Node 125.80992 -0.
e 0.4237073 Incl. 13. 19403 -0.
P 6.90

From 136 observations 2012 May 21-Sept. 9,

Comet P/2008 Y1 (Boattini)

Epoch 2019 Aug. 25.0 TT = JDT 2458720.5
T 2019 Sept. 10.64727 1T

1.2678134 (2000. 0)

10. 54

= OO O S5 O

Comet P/2010 U2 (Hill)
Epoch 2019 Sept. 14.0 TT = JDT 2458740.5
T 2019 Sept. 15.25039 TT

g 2.5676541 (2000. 0)

n 0.11104358 Peri.  44.32897 +0.
a 4.2868710 Node 357.08124 +0
e 0.4010424 Incl. 16. 82682 +0
P 8.88

From 271 observations 2010 Oct. 1-2011 Mar.

0. 08193580 Peri.  42.42394 +0.
5. 2499310 Node 37. 05887 +0.
0. 6180856 Incl.  23.85877 +0.

rom 64 observations 2007 Oct. 12-2008 Apr.

0. 09354592 Peri. 162.80752 +0.
4. 8060265 Node  259. 33646 +0.
0. 7362034 Incl. 8.91860 +0.

om 160 observations 2008 Dec. 22-2009 Apr.

Sato
P Q
67426794 -0. 73493300
66723008 -0. 64826990
31649136 -0. 19904677

19, mean residual 0. 85.
A2 = -0. 4478.

Sato
P Q
21727170 -0. 94518569
75131903 +0. 00251523
62314743 +0. 32652363

25, mean residual 0”.70.

Sato
P 0
97520718 -0. 14000909
08846486 +0. 95649127
20284212 +0. 25597248

21, mean residual 0”.63.

Sato
P Q
47123048 +0. 86236836
82117568 +0. 50554783
32188871 -0. 02724335

mean residual 0. 56.

Sato
P 0
46373943 -0. 87277377
79354713 +0. 48564624
39399073 +0. 04912916

13, mean residual 0”.63.

Sato
P Q
74846972 -0. 66300513
. 49898697 +0. 57767091
. 43681241 +0. 47615177

7, mean residual 0. 62
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Comet P/2005 GF8 (LONEOS)
Epoch 2019 Oct. 4.0 TT = JDT 2458760.5

T 2019 Sept. 30.71596 TT

g 2.8308946 (2000. 0)

n 0.06941511 Peri. 285.40276

a 5.8636320 Node 314.88775

e 0.5172114 Incl. 1.19232

P 14.20

From 214 observations 2005 Apr. 2-Sept.

Comet 68P/Klemola

Epoch 2019 Nov. 13.0 TT = JDT 2458800. 5

T 2019 Nov. 9.03755 TT

g 1.7938507 (2000. 0)

n 0.08952470 Peri. 153.05858

a 4.9488863 Node 175.08210

e 0.6375244 Incl. 11.11083

P 11.01

From 484 observations 1976 Oct. 25-2010

Nongravitational parameters Al = +0.02, A2 = —-0.0087

Comet C/2017 T2 (PANSTARRS)

Epoch 2020 Apr. 21.0 TT = JDT 2458960. 5

T 2020 May 4.85347 TT

a 1.6150200

z +0.0001562 Peri.
+/-0. 0000483 Node
e 0.9997477 Incl.

From 119 observations 2017 Sept. 15-2018 Jan. 20, mean residual 0. 36

(2000. 0)
92. 98969
64. 37665
57.23227

Comet C/2017 K2 (PANSTARRS)

Epoch 2022 Dec. 7.0 TT = JDT 2459920.5

T 2022 Dec. 19.75075 TT

a 1.7967778

z -0.0004535 Peri.
+/-0. 0000107 Node
e 1.0008149 Incl.

(2000. 0)
236. 20185
88. 23517
87. 56309

P
-0. 49545468
-0. 78876352
-0. 36383619

Sato

Q
+0. 86850867
-0. 45694213
-0. 19208481

15, mean residual 0”.61.

P
+0. 85007477
-0.51124712
-0. 12648825

Sato

Q
+0. 52640286
+0. 83232147
+0. 17361162

Jan. 15, mean residual 0”.71.

P
-0. 50989862
-0. 16271841
+0. 84470475

P
+0. 01818534
-0. 18086816
-0. 98333921

Sato

0
-0. 40641198
-0. 81988265
-0. 40326387

Sato

Q
+0. 04923357
+0. 98247074
-0. 17979793

From 460 observations 2013 May 12-2018 Jan. 23, mean residual 0”.52

References:

Comet C/2017 E3 (PANSTARRS)

Epoch 2017 June 16.0 TT = JDT 2457920.5

T 2017 May 31.58323 TT

g 5.9152648

z -0.0008400 Peri.
+/-0. 0000017 Node
e 1.0049691 Incl.

(2000. 0)
333. 66463
220. 75858
70. 66505

P
-0. 77474555
-0. 26824404
-0. 57255085

Sato

Q
-0. 14230586
-0. 80833159
+0. 57126971

From 209 observations 2017 Mar. 7-2018 Jan. 20, mean residual 0. 49.

Comet C/2017 Y1 (PANSTARRS)

Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5

T 2017 Aug. 31.29374 TT

g 3.7153850

z +0.0006515 Peri.
+/-0. 0001429 Node
e 0.9975793 Incl.

(2000. 0)
134. 38230
307. 53422
55. 17888

P
-0. 10250687
+0. 50361178
+0. 85782721

Sato

Q
-0. 75212807
+0. 52513233
-0. 39817007

From 61 observations 2017 Dec. 24-2018 Jan. 25, mean residual 0”.39
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Comet C/2017 U2 (Fuls)
Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5
T 2017 Sept. 2.94644 TT

g 6.7004081 (2000. 0)

z +0.0002684 Peri. 148.19756 +0.
+/-0. 0002367 Node  149.73160 -0.
e 0.9982014 Incl.  95.40109 +0.

From 34 observations 2017 Sept. 8-Oct. 27,

Comet P/2018 A5 (PANSTARRS)
Epoch 2017 Sept. 4.0 TT = JDT 2458000. 5
T 2017 Sept. 23.83961 TT

g 2.6938352 (2000. 0)

n 0.07341166 Peri. 359.68451 +0.
a b.6488411 Node 87.82922 +0.
e 0.5231172 Incl. 23. 57604 +0.
P 13.43

From 30 observations 2017 Nov. 21-2018 Jan
Comet C/2017 U5 (PANSTARRS)

Epoch 2018 Jan. 2.0 TT = JDT 2458120.5

T 2017 Dec. 19.09174 TT

a 4.3267335 (2000. 0)

n 0.01414032 Peri. 262.14951 +0.
a 16.9367389 Node 163.11415 +0.
e 0.7445356 Incl. 18. 95648 +0.
P 69.70

From 81 observations 2017 Oct. 30-Dec. 24,

Comet C/2017 AB5 (PANSTARRS)
Epoch 2018 Feb. 11.0 TT = JDT 2458160.5
T 2018 Feb. 23.40656 TT

a 9.2192618 (2000. 0)

z +0.0001303 Peri.  78.65004 -0.
+/-0. 0000429 Node  42.71374 +0.
e 0.9987988 Incl.  32.43537 +0.

From 29 observations 2017 Dec. 9-2018 Jan

Comet P/2006 F1 (Kowalski) [Orbit 2]
Epoch 2018 Mar. 23.0 TT = JDT 2458200.5

T 2018 Mar. 14.88780 TT

a 4.1082524 (2000. 0)

n 0.09766908 Peri. 186.14747 +0.
a 4.6697968 Node 124.74757 -0.
e 0.1202503 Incl.  21.28039 -0.
P 10.09

From 216 observations 2005 May 10-2016 Aug
From CHB 2017

Comet P/2018 A4 (PANSTARRS)
T 2018 May 24.57874 TT

g 2.3850753 (2000. 0)

n 0.06560467 Peri. 355.80425 -0.
a 6.0885363 Node 98. 91004 +0.
e 0.6082679 Incl. 3.09122 +0.
P 15.02

From 41 observations 2018 Jan. 12-16, mean

Comet C/2017 U4 (PANSTARRS)

Epoch 2018 Oct. 9.0 TT = JDT 2458400. 5

T 2018 Sept. 25.71477 1T

a 71.7231669 (2000. 0)

z -0.0004110 Peri. 159.18520 +0.
+/-0. 0003690 Node 245. 95761 +0.
e 1.0031740 Incl. 158.22368 +0.

From 60 observations 2017 Oct. 27-Dec. 26

Sato
P 0
75901368 +0. 41482706
56241731 +0. 02945707
32800153 -0.90942333

mean residual 0”.32.

Sato
P Q
04292079 -0. 91564988
91751040 -0.12219516
39538902 +0. 38295383
17, mean residual 0”.26
Sato
P Q
40283762 -0. 91039467
91413592 +0. 39506034
04557810 +0. 12291815

mean residual 07.40.

Sato
P Q
41671691 -0. 83305408
47113666 -0. 54020527
717741705 -0.11916025

20, mean residual 0”.33.

Sato
P Q
64867570 +0. 70020714
68189248 +0. 70873821
33799777 -0. 08602393

30, mean residual 0”.70.

Sato
P Q
08229213 -0. 99518328
91593244 -0. 09659182
39280502 +0. 01674069
residual 0”.31.
Sato
P Q
07946024 +0. 93749733
85410967 +0. 11121473
51398710 -0. 32974238

mean residual 0. 46.
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Comet 3D/Biela [Orbit 2]

Epoch 2018 Oct. 9.0 TT = JDT 2458400.5

T 2018 Oct. 3.61567 TT

a 0.8078392

n 0.14926486 Peri.
a 3.5196353 Node
e 0.7704764 Incl.
P 6.60

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

(2000. 0)

274. 44599

193. 78805
7.93410

From Muraoka' s orbit (CHB 2004).

Comet D/1886 K1 (Brooks)

Epoch 2018 Oct. 9.0 TT = JDT 2458400. 5

T 2018 Oct. 12.0348 TT

g 1.880668

n 0.1474341 Peri.
a 3.548712 Node
e 0.470042 Incl.
P 6.69

From 39 observations 1886 May 25-July 3,

(2000. 0)

208. 4584
39. 1984
10. 9368

From Buckley' s orbit (1979).

Comet 239P/LINEAR

Epoch 2018 Dec. 28.0 TT = JDT 2458480.5

T 2019 Jan. 10.15772 TT

g 1.6494754

n 0.10426232 Peri.

a 4.4707918 Node

e 0.6310552 Incl.

P 9.45

From 69 observations 1999 Nov

(2000. 0)

220. 37803

255. 90827
11. 30559

Comet P/2012 01 (McNaught)

Epoch 2019 Mar. 18.0 TT = JDT 2458560. 5

T 2019 Mar. 2.47374 1T

g 1.4352596

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

F

(2000. 0)

238. 17919
91. 98849
1. 43220

Comet P/2017 U3 (PANSTARRS)

Epoch 2019 Apr. 27.0 TT = JDT 2458600. 5

T 2019 Apr. 20.45318 TT

a 4.4440276 (2000. 0)

n 0.08991229 Peri. 297.33475
a 4.9346535 Node 165.11148
e 0.0994246 Incl. 15. 90622
P 10.96

From 48 observations 2017 Oct. 1-Nov

Comet C/2016 X1 (Lemmon)

Epoch 2019 Apr. 27.0 TT = JDT 2458600. 5

T 2019 Apr. 29.85492 TT

a 7.5635751

z +0.0005616 Peri.
+/-0. 0000142 Node
e 0.9957523 Incl.

(2000. 0)

224. 56899
256. 42669
26. 45577

P
-0. 31062480
+0. 91764959
+0. 24785373

P
-0. 3856237
-0. 8064845
-0. 4481932

Sato

Q
-0. 94996314
-0. 29067469
-0. 11436020

Sato

Q
+0. 9148314
-0.2710814
-0. 2993300

mean residual 5”.0.

P
-0. 43066445
+0. 87031750
+0. 23890496

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

P
-0. 22426271
+0. 96260465
+0. 15198201

12, mean residual

P
-0. 44353586
+0. 89500906
+0. 04727283

Sato

Q
-0. 88225506
-0. 35021048
-0. 31460870

14-2010 Feb. 2, mean residual 0”.58

Sato

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

rom 94 observations 2012 July 18-Nov. 18, mean residual 07.59

Sato

Q
-0.97198127
-0. 23220861
+0. 03649071

0”.51.

Sato

0
-0. 78468564
-0. 36229570
-0. 50300126

From 63 observations 2016 Nov. 26-2018 Jan. 19, mean residual 0”.59
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Comet P/2012 02 (McNaught)

Epoch 2019 Apr. 27.0 TT = JDT 2458600. 5

T 2019 May 6.03131 TT

a 1.6917077

n 0.14301634 Peri.
a 3.6214203 Node
e 0.5328607 Incl.
P 6.89

F

Comet P/2000 R2 (LINEAR)

Epoch 2019 June 6.0 TT = JDT 2458640.5

T 2019 June 15.58176 TT

a 1.6250650

n 0.15282088 Peri.
a 3.4648218 Node
e 0.5309816 Incl.
P 6.45

F

(2000. 0)
183. 34564
120. 68264
24. 48556

rom 81 observations 2012 May 20-Sept. 21,

(2000. 0)
176.57127
160. 25516
11. 69735

rom 54 observations 2000 Sept. 3-Nov. 29,

Comet P/1999 R028 (LONEOS)

Epoch 2019 July 16.0 TT = JDT 2458680. 5

T 2019 June 30.87941 TT

g 1.1233564 (2000. 0

n 0.15535464 Peri. 232.07608

a 3.4270457 Node 137.06810

e 0.6722085 Incl. 7.52266

P 6.34

From 109 observations 1999 Sept. 7-Nov.

Comet P/2006 F4 (Spacewatch)

Epoch 2019 July 16.0 TT = JDT 2458680. 5

T 2019 Aug. 3.06623 TT

q 2.3338882 (2000. 0)

n 0.14885388 Peri. 31.16914
a 3.5261107 Node 184.03305
e 0.3381126 Incl.  12.38922
P 6.62

F

Comet C/2018 A6 (Gibbs)

Epoch 2019 Aug. 5.0 TT = JDT 2458700.5

T 2019 Aug. 9.38378 TT

g 3.0953662

n 0.02659920 Peri.

a 11.1145102 Node

e 0.7215022 Incl.

P 37.05

From 67 observations 2018 Jan

(2000. 0)
265. 46659
340. 41661
15. 74747

Comet P/2000 S4 (LINEAR-Spacewatch)

Epoch 2019 Oct. 4.0 TT = JDT 2458760.5

T 2019 Sept. 21.18299 TT

a 2.2653969

n 0.05201524 Peri.
a 7.1074800 Node
e 0.6812658 Incl.
P 18.95

F

(2000. 0)
173. 08328
173. 80266
28. 37769

P
+0. 55508837
-0. 75320958
-0. 35291958

P
+0. 91973658
-0. 36479621
-0. 14494260

P
+0. 98266715
+0. 18232428
-0. 03351295

Sato

Q
+0. 75154916
+0. 63597498
-0. 17524177

mean residual 0”.38.

Sato

Q
+0. 38651439
+0. 90605687
+0. 17224277

mean residual 0. 64.

Sato

Q
-0. 16252256
+0. 93427568
+0. 31735686

13, mean residual 0”.73.

P
-0. 81797061
-0. 56203511
-0. 12264014

rom 46 observations 2006 Mar. 26-May 31, mean residual

P
-0. 15672978
+0. 19648548
-0. 96789939

P
+0. 97548256
-0. 21773558
-0. 03201559

- 158 -

Sato

Q
+0. 57506206
-0. 80448322
-0. 14869559

0”. 68.

Sato

Q
+0. 93268466
-0. 29290629
-0. 21048809

15-23, mean residual 0”.54

Sato

Q
+0. 21401228
+0. 97242629
-0. 09265985

rom 35 observations 2000 Sept. 1-Nov. 21, mean residual 0”.70.



Comet P/2014 U2 (Kowalski)
Epoch 2019 Oct. 4.0 TT = JDT 2458760.5

T 2019 Oct. 11.52228 TT

g 1.1163383 (2000. 0)

n 0.19935126 Peri. 37.64570

a 2.9021737 Node 354.23310

e 0.6153441 Incl. 7.28103

P 4.94

From 160 observations 2014 Oct. 18-2015

Comet P/2009 SK280 (Spacewatch-Hill)
Epoch 2019 Oct. 4.0 TT = JDT 2458760.5
T 2019 Oct. 23.96850 TT

g 4.2087510 (2000. 0)

n 0.09426334 Peri. 327.96216

a 4.7816102 Node 36. 41850

e 0.1198047 Incl. 16. 79881

P 10.46

From 88 observations 2009 Sept. 17-2011

Comet P/2006 S1 (Christensen)
Epoch 2019 Nov. 13.0 TT = JDT 2458800.5
T 2019 Oct. 25.49862 TT

g 1.4191975 (2000. 0

n 0.14781888 Peri. 133.62467

a 3.5425511 Node 207.88738

e 0.5993855 Incl. 12. 32367

P 6.67

From 304 observations 2006 Aug. 23-Dec.

Comet 76P/West-Kohoutek-Ikemura
Epoch 2019 Nov. 13.0 TT = JDT 2458800.5
T 2019 Oct. 26.13976 TT

g 1.6048040 (2000. 0)

n 0.15213560 Peri. 0.02187

a 3.4752188 Node 84.12513

e 0.5382150 Incl.  30.45704

P 6.48

From 611 observations 1993 July 20-2013

From CHB 2017

Comet P/2003 F2 (NEAT)
Epoch 2019 Nov. 13.0 TT = JDT 2458800.5

T 2019 Nov. 11.96964 TT

g 2.9699870 (2000. 0

n 0.05969567 Peri. 191.82456

a 6.4839676 Node 359.09124

e 0.5419491 Incl. 11. 60601

P 16.51

From 74 observations 2003 Mar. 27-May 28, mean residual

Comet P/2013 T2 (Schwartz)
Epoch 2019 Nov. 13.0 TT = JDT 2458800.5
T 2019 Nov. 30.52533 TT

g 1.7403342 (2000. 0)

n 0.15130456 Peri. 345.44678

a 3.4879322 Node 0.82322

e 0.5010413 Incl. 9. 45589

P 6.51

From 118 observations 2013 Sept. 14-Dec.

P
+0. 84867234
+0. 44925766
+0. 27914659

Sato

Q
-0. 52876563
+0. 73335048
+0. 42732187

Jan. 18, mean residual 0”.59

P
+0. 98363892
+0. 14777834
-0.10303414

Sato

Q
-0. 05490617
+0. 79064032
+0. 60981407

Dec. 23, mean residual 0”.52

P
+0. 94058859
-0. 33886844
+0. 02147763

Sato

Q
+0. 32454117
+0. 91581371
+0. 23655504

16, mean residual 0”. 60

P
+0. 10202885
+0. 91261714
+0. 39587885

Mar. 1,

P
-0. 98184006
-0. 15349837
-0. 11148252

P
+0. 97137592
-0. 19820809
-0. 13092886

Sato

Q
-0. 85752104
-0.12102723
+0. 50001007

mean residual 0. 77
Nongravitational parameters Al = -0.37, A2 = -0.1763.

Sato

Q
+0. 18968374
-0. 80419639
-0. 56328345

0”. 64.

Sato

Q
+0. 23753577
+0. 81594645
+0. 52707508

11, mean residual 0”.53.
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Comet P/2006 H1 (McNaught)
Epoch 2019 Nov. 13.0 TT = JDT 2458800.5
T 2019 Dec. 7.45661 TT

Sato

Q
+0. 77521065
+0. 50929823
+0. 37371616

q 2.4226573 (2000. 0) P

n 0.07100440 Peri. 309.27580 +0. 63170270

a 5.7758053 Node  359.89751 -0. 62536978

e 0.5805507 Incl.  12.80357 -0. 45810953

P 13.88

From 213 observations 2006 Apr. 29-Nov. 26, mean residual 0”.58.

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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