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¢/ 1995 01, Hale-Bopp.
(fantastic bright comet).

N

field: 22 arcmin..

16. mars 1997.

20.3 cm. SCT, f/10.
50 and 166x.

THE CONCENTRIC BOWS WAS LAST SEEN SO CLEARLY
IN COMET 1858 VI (1858 E) DONATI.

THIS OBSERVATION DO ALSO SHOW A JET TOWARD EAST FROM
THE FALSE NUCLEUS!

Twenty-five years ago, comet C/1995 O1 (HaBopp) was near its best. HalBopp was the last Great Comet
visible from the Northern Hemisphere under a dark sky (though C/2006 P1 was visible up north during the day
and in bright twilight). This sketch by Per-Jonny Bremseth was made on 1997 March 16 with a Or2 SCT at
/10 and 50 and 166 power. The sketch showse amazing diversity of nearnucleus features HaleBopp

displayed throughout its apparition.
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The monthly ALPO Comet News PDF can be found on the ALPO Gdbeetion website
(http://www.alpeastronomy.org/cometblag/A shorter version of this report is posted on a dedicated
Cloudy Nights forunm(https://www.cloudynights.com/topic/8131&80-cometnewsfor-februarymarch
2022. All are encouraged to join the discussion over at Cloudy Nights ALPO Comet Section welcome
all comet relatearticles,observationsimages, drawigs, magnitude estimates, or speddaedoesnot

have to be a member of ALPO to submit material, though membersipprisciated

Please send your observationshie Comets Section atcomets@alpastonomy.org>, Coordinator Carl
Hergenrothek carl.hergenrother@alpastronomy.org> and/or Acting Assistant Coordinator Michel
Deconinck <michel.deconinck@alpastronomy.org.

To learn more about the ALPO, please Wsit@ http://www.alpeastronomy.org




Summary

Well, this Comet Newss either very late for February arfew daysearly for March. Due to delays in getting
thisoutfor Februaryjt will cover the remainder of February and all of March.

A large number of comets are in tH& 80" magnitude range including 19P/Borrelly, 67P/Churyumov
Gerasimenko, 104P/Kowal, and C/2019 L3 (PANSTARRShe eveningand C/2017 K2 (PANSTARRS) and
C/2021 F1 (Lemmo#?ANSTARRS)in the morning skyOnabit of thefainter side are receding 4P/Faye and
6P d6Arrest, 1 ncomi andC/2021 ED(ATH), ahditwo(shgiietiod Snets at perihelion
9P/Tempel and 22P/KopfAfter spending a few weeksde | ose t o the Sun for obs
highlight, C/2021 A1 (Leonard), should reappeara fainter object of ~112" magnitude but only for

observers in the southern hemisphere.

SinceJanuaryl, the ALPO Comets Section has receildd magnitude estimates agd images and sketches
of cometsC/2022 Al Garneczky), C/2021 O3 (PANSTARRSX/2021 F1 (Lemmo#ANSTARRS),C/2021
Al (Leonard),C/2020 V2 (ZTF)C/2019 U5 (PANSTARRS)Z/2019 T4 (ATLAS), C/2019 L3 (ATLAS),
C/2017 K2 (PANSTARRS¥30P/Scotti, 116P/Wildl.04P/Kowal 67P/ChuryumovGerasimenko,
29P/SchwassmarWwachmann19P/Borrelly 6 P/ d 6 Ar r e Olservatiords werePconkiauyee Byul
G. Abel, Dan BartlettMichel BessonDenis BuczynskiJohn Chumack, Michel Deconindkikas Demetz).

J. Gonzalez, Christian Harddign Hattenbacl€arl Hergenrotherliot Herman, Michael &er, Gianluca Masi,
Martin Mobberley Michael OlasonUwe Pilz,Ludovic PrebetRaymond Ramlow]enho Tuomiand Chris
Wyatt.

In addition to observations submitted directly to the ALPO, we occasionally use data from other sources to
augment our analysis. We would like to acknowledge with thanks observations submitted directly to the ALPC
as well as those originally submitted ke tinternational Comet Quarterly, Minor Planet Center, and COBS
Comet Observation Database. We would also like to thank the Jet Propulsion Laboratory for making available
their SmalBody Browser and Orbit Visualizer and Seiichi Yoshida for his Comet&/fodows programs that
areused to produce the lightcurvasd orbit diagrams n t hese pages. And | ast b
Syuichi Nakan@and the Minor Planet Center for their comet orbit elatg,the asteroid surveyend dedicated
comet huntersor their discoveries, and all of the observers who volunteer their time to adding to our
knowledge of these amazing objects

Aperture Corrections to Magnitude Measurements

Wetry to includeup to datdightcurves for most of the objects discussed in this reggovtell as applying
aperture correans tothe visual observations. Athagnitude estimateme affected bynanyfactorsincluding
instrumental (aerture, focal length, magnification, type of optievironmental (sky brightness due to
moonlight, light pollution, twilight, aurora activity, zodiacal light, etc), cometary (degree of condensatit,
color, strength and type of gas emission linesy&tail interfacg and personakgénsitivity to different
wavelengthspersonal technique, observational bias€kg correction used here only corrects for differences in
aperture [C. SMorris, On Aperture Corrections for Comet Magnitude Estimates. Rstbdbn Soc Pac 85, 470
1973. Visual observations are corrected to a standard aperture of 6.78 cm by 0.019 magnitudes per centimei
for refracbrsand0.066 magnitudes per centimeter reflectors As our work develops, we wilhvestigate the
determination opersonaktorrections for each observer for each individual comet as well as for digital
observations


http://www.oaa.gr.jp/~oaacs/nk.htm
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- 19P/Borrelly at perihelion (q = 1.31 &19-yr period, V ~8, discovered in 1904, 6bserved
return since discoveryarget of Deep Space 1 missiompre below)

- C/2021 K3 (Catalina) at perihelion (g = 5.23 au, ¥0-21, at small elongation this moith

- C/2021 D2 (ZTF) aperihelion (q = 2.95 au, V ~ 167)

- 86P/Wild at perihelion (q = 2.26 au, 6/8period, V ~20, discovered in 1980, should Be 7
observed return since discovery, still awaiting recovery)

- P/2011 W1 (PANSTARRS) at perihelion (q = 3&2 10.1yr period, V ~??7?, discovered in
2011, first return since discovery, still awaiting recovery)

- First Quarter Moon

- 348P/PANSTARRS at perihelion (q = 2.18 au-$#:6period, V ~ 1819, discovered in 2010,
39 observed return)

- 431P/Scotti at perihelion (g = 1.81 au,-§ryeriod, V ~1819, discovered in 20023
observed return)

- C/2021 L3 (Borisov) at perihelion (q = 8.46 au, V ~ 19)

- 97P/MetcalfBrewington at perihelion (q = 2.57 au, 1§g#period, V ~ 8-17, at small
elongation this month, discovered in 1906discovered in 1991,"2observed return)

- Full Moon

- 382P/Larson at perihelion (q = 4.42 au, g%period, V ~ 17, at small elongation this month,

discovered in 200" obseved return, multimagnitude outbursts in 1991 and 2p12
- 19P within 1 deg ofjalaxyNGC 918
- Last Quarter Moon
- 19P within 0.3 deg of galaxies NGC 935 and IC 1801
- 19P within 0.6 deg of galaxies NGC 924, 930, an@l 93
- C/20D R2 (PANSTARRYS) at perihelion (q 4.69au,8400yr period, V ~ 17)
- 19P within 0.2 deg of galaxy NGC 976

-9P/ Tempel passes within 106 of planetary n

- New Moon

- 9P/Tempeht perihelion (q = 1.54 au, 5y6 period, V ~ 12, discovered in 1867 Mdbserved
return, target of Deep Impact and StareNNEIXXT missions, more below)

- First Quarter

-Mars and C/ 2021 E3 (ZTF) poardireofwsight (thayare 1 006 ¢

actually 0.74 au apart).

-6P/ d6Arrest passes within arc minutes t
call ed 6Darth Vaderodéds Starfightero)

- 19P/Borrelly passes within 0.6 deg of the emissidiufeeNGC 1333

- Full Moon

- 22P/Kopff at perihelion (q = 1.55 au, 6y period, V ~ 11, discovered in 1906,"M@oserved
return, more below)

- 104P/Kowal passes half a deg south of the emission nebulve r 6 s N-26k)u | a

- 230P/LINEAR (q = 157 au, 6.4yr period, V ~ B-17, discovered ir2009 5" observed return
including 2 prior to discovejy

- 19P/Borrelly passes within ~0.3 deg of emission nebula IC 348 (omicreai&leud)

-6 P/ do Ar r ethinarcpnangtes ef galawy M77 and 0.5 deg from galaxy NGC 1055

- 19P/Borrelly passes within arc minutes of PN IC 2003

- Last Quarter

o O
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Mar 27

Mar 29

Mar 29

Mar 31

Mar 31

- 19P/Borrelly grazes the southeastern edge of the large California Nebula

- 325P/YangGao(q = 1.43 au, 64r period, V ~ 1617, discovered in 2009, should b& 4
observed return including paiscovery observations in 1951, comet has yet to be recovered
in 2022)

- 440P/Kobayashi (q = 2.06 au, 25mMperiod, V ~ 7-19, discovered iri997, 2" observed
return)

- 319P/CatalindvicNaught at perihelion (g = 1.19 au, §.7period, V ~ 18, discovered in 2008,
should be 3 observed return, low solar elongation, still awaiting recovery this return

- New Moon



CometsBrighter Than Magnitude 10

19P/Borrelly

Discovered 1904 December 28 by the Alphonse Borrelly

Orbit (from Minor Planet Center, MPEC 2B.C56)

19P/Borrelly
Epoch 2022 Jan. 21.0 TT = JDT 2459600.5

T 2022 Feb. 1.82550 TT Rudenko
g 1.3062755 (2000.0) P Q
n 0.14400107 Peri. 351.91733 +0.38679754 - 0.79276740
a 3.6048918 Node 74.24701 +0.87108458 +0.14644908
e 0.6376381 Incl. 29.30470 +0.30265379 +0.59166926
P 6.84
From 1044 observations 2015 Jan. 11 - 2022 Feb. 2, mean residual 0".7.
Nongravitational parameters Al = -0.00, A2 = - 0.2608.
Ephemerides (produced with Seiichi Yoshi dads Comets f
19P/Borrelly Max El
(deg)
Date R.A. Decl. r d Elong Const Mag 40N 40S
2022- Feb-21 0218 +17 47 1.326 1.368 66E Ari 8.7 47 8
2022 - Feb-26 0232 +2051 1.338 1 401 65E Ari 88 47 6
2022 - Mar- 03 0247 +2345 1.352 1.437 64E Ari 9.0 46 4
2022-Mar-08 03 02 +2629 1.368 1475 63 E A 9.1 46 3
2022-Mar-13 0318 +29 01 1.387 1.515 63 E Ar 9.3 46 2
2022-Mar-18 0334 +3122 1.408 1557 62 E Per 9.5 45 1
2022-Mar-23 0351 +3330 1431 1601 61 E Per 9.7 44 0
2022-Mar-28 04 09 +3525 1.455 1.648 61 E Per 10. 44 0
2022-Apr-02 0427 +37 07 1.481 1.696 60 E Per 10.2 43 0
Comet Magnitude Formul& Lightcurve (from ALPO and COBS photometiry
ml=5 3 +5logd+2 2.0 logr
where fAto is date of peri hetBarnt,h Adlids tiasn cCeo mert a u ,ometnSdn distance inasi C
19P/Borrelly
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Date
2021 2021 2021 2022 2022
July 1 Sept .1 Nov.1 Jan.1 Mar.1
Recent Magnitude Measurements Contributed to the ALPO Comets Section
Recent Magnitude Measurements in ICQ format:
Comet Des YYYY MM DD.DD Mag SC APER FL POW COMA TAIL ICQ CODE Observer Name
(uT) T Dia DC LENG PA

19 2022 02 19.09 Z 9.2 AQ 10.6R 5a180 12 22.0m 78 ICQ XX RAMaa Raymond Raml ow

19 2022 02 13.75 S 99TK120R7 50 2.2 3 PILO1 Uwe Pilz

19 20220211.76 S 89TI252L.4 68 3 4 ICQ XX HAR11 Christian Harder

19 2022 0205.85 S 9.1 TK20.3T10 77 5 5 ICQ XX GONO5 JJ Gonzalez

19 2022 01 31.45xM 8.8 TK25.0L5 40 8.0 6 ICQ XX WYA Chris Wyatt

19 2022 01 28.44 xM 8.9 TK 25.0L5 40 5.0 6 ICQ XX WYA Chris Wyatt

19 2022 01 26.78 E 9.6 TK 25.0 C10 96 3 6 5.0m 25I1CQ XX DECaa Michel Deconinck

19 2022 01 26.08 Z 9.0 AQ 10.6R 5a180 11.6 30.0m 76 ICQ XX RAMaa Raymond Ramlow

19 2022 01 25.08 Z 9.0 AQ 10.6R 5a180 11.4 >20.0m 71 ICQ XX RAMaa Raymond Ramlow

19 2022 01 23.08 Z 8.9 AQ 10.6R 5a180 12.2 >40.0m 69 ICQ XX RAMaa Raymond Ramlow

19 2022 01 22.76 E 8.6 TK 25.0C10 96 4.3 5 8.5 285 ICQ XX DECaa Michel Deconinck

19 202201 21.84 S 8.8TK20.3T10 77 7 5 ICQ XX GONO5 JJ Gonzalez

19 2022 01 20.76 | 8.5:TK 25.0C10 62 3 6 7.0m270ICQ XX DECaa Michel Deconinck

19 2022 01 07.08 Z 9.2 AQ 10.6R 5a180 10.3 ICQ XX RAMaa Raymond Ramlow

19 2022 01 05.12 Z 9.0U4 7.2R 5A200 9.8 ICQ xx HERO2 Carl Hergenrother

19 202201 03.74 S 95Tl 25.2L4 68 3.4 4 ICQ XX HAR11 Christian Harder

19 202201 03.08 S 9.3TK125B 30 3 5 ICQ xx HERO02 Carl Hergenrot her




Thi s apmeaationdf comet 19P/Borrelly igs 16th observed returiits best recenteturnswerein 1987 and
1994 with approaches to 0.48 and 0.62 au of Balién the comet reachedagnitude D to 7.5. 2022beginsa
newseriesof goodapparitons. Though still a distant I7ZJau from Earth at its closest this time around, it will
come closer in 2028 (0.41 a@P35 (0.62 ay)2042 (1.13 au), 2084 (1.12 au), 2091 (0.87 au) and 2097 (0.63

au). Thenextreturni2 028 wi | | b ebetiBeerr 1008 And 2100s b e s t
Past and Future Returns of 19P/Borrelly
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Figure 1 - Orbital evolution of 19P/Borrelly. Red vertical line highlights the current apparition. Ephemeris data from JPL Horizons.

Borrelly iswell placed for northern observers in the

) ‘ evening sky as its moves througlsceqFeb 18), Aries
Nom de |"0bjet: ....... A9 B ,ﬁ)f?f‘.(.@i‘—.hj/.h... ~wn (Feb 8Mar 16), Taurus (Mar 287) and Perseus (Mar 17
Qates ,D\Z\Q/Ol/?r& HOTaIres o A DN i 31) Itis a very low object for southern hemisphere
HEIR G T U 20 o e © |1, [ s S .
Instrument : .. 1.8” S 06 Do 160 Observers over the Comlng WeekS.
The comet has spent most of January and February near a
peak brightness of around magnitude 8.5. Visual observers
have found the comet to possess a moderateglgensed
coma with a diameter betwee
such as Raymond Ramlow have measured an even larger
126 coma. Both viswual and d
a tail with a | ength up to
Deconinck) and >4006 (Ramlow

With perihelion on February 1 at 1.31 au and also past a
close approach to Eartiack on December 11 at 1.17 au,
Borrelly will be fading to magnitude 8.9 on March 1 and
10.1 on April 1.

Remarques Bt 225925 o o
T e queucfﬁﬁius;zdéﬁ:—‘a’

e
XXXX%( XXXX)&‘XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX)

Figure 2 - Sketch of 19P/Borrelly biyudovic Perbefrom January 3(
with an 180 at 160 power .
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67P/Churyumoxserasimenko
Discovered 1969 September M the Klim lvanovic Churyumov and Svetlana lvanovna Gerasimenko

Orbit (from Minor Planet Center, MPEC 2BZ234)

67P/Churyumov - Gerasimenko
Epoch 2022 Jan. 21.0 TT = JDT 2459600.5

T 2021 Nov. 2.06610 TT Rudenko
q 1.2106353 (2000.0) P
n 0.1534101 3 Peri. 22.13754 +0.52344257 - 0.85112130
a 3.4559440 Node 36.33326 +0.77128094 +0.45334084
e 0.6496947 Incl. 3.87162 +0.36212373 +0.26471609
P 6.42
From 9780 observations 1995 July 3 - 2022 Feb. 13, mean residual 0".8.
Nongravitational parameters Al = +0.08, A2 = +0.0111.
Ephemerides (produced withowemndgamhi Yoshidaés Comets f
67P/Churyumov - Gerasimenko Max El
(deg)
Date R.A. Decl. r d Elong Const Mag 40N 40S
2022 - Feb- 21 0823 +2725 1.785 0.864 148E Cnc 10.7 77 23
2022 - Feb- 26 08 23 +2658 1.824 0.927 144E Cnc 10.9 77 23
2022 - Mar- 03 08 24 +26 28 1.863 0.994 139E Cnc 11.2 76 2 4
2022 - Mar- 08 08 26 +2558 1.902 1.065 135E Cnc 115 76 24
2022 - Mar- 13 0829 +2526 1.942 1.139 130E Cnc 118 75 25
2022 - Mar-18 0832 +2454 1.981 1.217 126E Cnc 12.0 75 25
2022- Mar- 23 08 35 +24 21 2.021 1.298 122E Cnc 123 74 26
2022 - Mar- 28 0840 +2347 2.061 1.382 119E Cnc 126 74 26
2022 - Apr-02 0844 +2313 2.100 1.468 115E Cnc 1238 73 27

Comet Magnitude Formul& Lightcurve (from ALPO and COBS data)

ml= 9.1 +5logd+1 2.6 logr( t-52)
where fito is date of peri hetBarnt,h Adlios tiasn cCeo mert au, anSdndistanceinas Co me t

67P/Churyumov-Gerasimenko
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15 Date
2021 2021 2021 2021 2021 2021 2022 2022 2022
July 1 Aug.1 Sept . 1 Oct.1 Nov.1 Dec.1 Jan.1 Feb.1 Mar.1
Recent Magnitude Measuremefitsntributed to the ALPO Comets Section
Recent Magnitude Measurements in ICQ format:
Comet Des YYYY MM DD.DD Mag SC APER FL POW COMA TAIL ICQ CODE Observer Name
(UT) T Dia DC LENG PA
67 2 022 0219.86 S10.2TK?20.3T10 77 3 3 1ICQ XX GONO05 J J Gonzalez
67 2022 02 19.76 S 12.1 HS 32.0L 5 80 3 PILO1 Uwe Pilz
67 2022 02 19.11 Z10.5 AQ 10.6R 5a180 6.5 49.0m280 ICQ XX RAMaa Raymond Ramlow
67 2022 02 09.71xM 10.4 AQ 25.0L5 40 3.4 3/ ICQ XX WYA Chris Wyatt
67 2022 02 07.54 xM 10.2 AQ 25.0L5 40 34 4 ICQ XX WYA Chris Wyatt
67 2022 02 06.24 Z 9.1 AQ 10.6R 52180 9.8 40.0m280 ICQ XX RAMaa Raymond Ramlow
67 2022 02 05.90 S 9.9TK 20.3T10 77 4 4 ICQ XX GONO05 J J Gonzalez
67 2022 01 31.48 xM 10.3 TK 25.0L 5 40 4.3 5/ ICQ XX WYA Chris Wyatt
67 202201 21.87 S 9.5TK 20.3T10 77 5 5 | CQ XX GONO5 J J Gonzalez
67 202201 14.26 S 9.4TK20.3T10 77 4 5 0.1 290 ICQ XX GONO05 J J Gonzalez
67 2022 01 13.45 Z 9.1 AQ 10.6R 5a180 12 39.9m291 ICQ XX RAMaa Raymond Ramlow
67 202201 06.81 S 8.8TK 7.0 B6 16 4 PILO1 Uwe Pilz

67 2022 01 06.38 Z 8.7 AQ 10.6R 5a180 16.3 34.0m292 ICQ XX RAMaa Raymond Ramlow
67 2022 01 06.11 S68.0TI25.2L 4 68 3.5 4/ 9.0m290 ICQ XX HAR11 Christian Harder

67P was discoveranh photographic plates taken on 1%&ptembef 1 by Kiev University Astronomical
Observatory astronomers Klim lvanovic Churyumov and Svetlana Ivanovna Gerasimenko working at the Alm
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Ata Astrophysical Institute in current day KazakhstHme curreneep par i t i o robsengedeburh Riths 9
perihelionoccurringbackon 2021 November 2 at 1.21 andclosest approach to Earth at 0.42 au on

November 12The close approacghakeshist he comet 6s best return since
to Earth at 0.39 adrhis is also the best apparition throughout the remainder of the cémbughtherewill be

similar closeapproacheo Earthin 2034 (0.45 au), 2067 (0.44 au), afiB8Q (0.49 au).

Past and Future Returns of 67P/Churyumov-Gerasimenko
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Figure 3 - Orbital evolution of 67P/&5. Red vertical line highlights the current apparition. Ephemeris data from JPL Horizons.

Now monthsafter its November perihelip67P is a fading evening sky object (all nttoim Cancer)lts peak
brightness appeared to have occurred in December around magnitidisBabobservergecentlymeasured
coma3to56 I n duthamagersestill tracing a tail up to nearly a degree in lerigtmid-February it will
be aroud magnitude 10.5, though fading to 11 by March 1 and close to 13 by the end of March.

67P/Chuyryumov- Geras1menko | 2022 01 13.45 | cropped to 115x74 | v.-filter 2 2
1Te1escope TZO Takahastn FsQ 106 (f/5), §TL 11000M |-3x180s. | North up, East r1ght | R. RamWow ;

Figure 4 - Raymond Ramlow caught 67P on January 13 with an iTelescopem@dfiactor in a ceadded 3x1805 Yand images.




104P/Kowal

Photographically dcoveredon 1979January 2by Charles Kowaht PalomarObservatory

Orbit (from Minor Planet Center, MPEZD22-C234)

104P/Kowal
Epoch 2022 Jan. 21.0 TT = JDT 2459600.5

T 2022 Jan. 11.62552 TT Rudenko
g 1.0730252 (2000.0) P
n 0.17172988 Peri. 227.25577 +0.26936620 - 0.96196575
a 3.2055715 Node 207.21647 +0.91004789 +0.26969309
e 0.6652624 Incl. 5.70052 +0.31504712 +0.04344566
P 574
From 966 observations 2016 Jan. 3 -2022 Feb. 13, mean residual 0".9.
Nongravitational parameters Al = -0.18, A2 = - 1.9304.
Ephemerides (produced with verogramhi Yoshi daés Comets f
104P/Kowal Max El
(deg)
Date R.A. Decl. r d Elong Const Mag 40N 40S
2022- Feb- 21 0409 +1040 1.204 0.679 90E Tau 9.7 58 30
2022 - Feb-26 0435 +1154 1.234 0.707 91E Tau 10.0 59 30
2022 - Mar- 03 0459 +1257 1.267 0.740 92E Ori 10.4 60 31
2022- Mar-08 0523 +1349 1.302 0.779 93 E Ori 108 60 31
2022- Mar-13 0545 +1428 1.339 0.823 94 E Ori 113 61 32
2022-Mar-18 06 07 +1457 1.376 0.873 94 E Ori 118 61 32
2022- Mar-23 0627 +1516 1.415 0.927 94 E Ori 122 60 33
2022- Mar-28 0647 +1526 1.455 0.985 94 E Gem 127 60 33
2022-Apr-02 07 05 +1528 1.496 1.048 93 E Gem 132 59 33
Comet Magnitude Formula (from ALPO and COBS data)
ml= 9.1 +5logd+ 30.7 logr (t-18)
where fAto is pleartieheolfi on, AdoEmast Bothestance in au, anSdndistanceinas Co met
104P/Kowal
Mag
8 . - »>—-
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Date
2021 2021 2021 2021 2021 2022 202 2022 2022
Aug.1 Sept .1 Oct.1 Nov.1 Dec.1 Jan.1 Feb.1 Mar.1 Apr.1
Recent Magnitude Measurements Contributed to the ALPO Comets Section
Recent Magnitude Measurements in ICQ format:
CometDes YYYY MM DD.DD Mag SC APER FL POW COMA TAIL ICQ CODE Observer Name
(uT) T Dia DC LENG PA
104 2022 219.82 S 9.6 TK20.3T10 77 5 3 ICQ XX GONO5 J J Gonzalez
104 2022 02 19.10 Z 9.9 AQ 10.6R 5a180 10.5 4.5m 71 ICQ XX RAMaa Raymond Ramlow
104 2022 02 05.87 S 9.3 TK 20.3T10 77 6 3/ ICQ XX GONO5 J J Gonzalez
104 2022 01 31.46 xM 9.2TK25.0L5 40 75 4 ICQ XX WYA Chris Wyatt
104 2022 01 28.45xM 9.8 TK 25.0L5 40 5.3 4 1ICQ XX WYA Chris Wyatt
104 2022 01 26.09 Z 9.6 AQ 10.6R 52180 11.1 5.5m 68 ICQ XX RAMaa Raymond Ramlow
104 2022 01 25.09 Z 9.7 AQ 10.6R 5a180 10.8 7.0m 69 ICQ XX RAMaa Raymond Ramlow
104 2022 01 28.45xM 9.8 TK25.0L5 40 5.3 4 ICQ XX WYA Chris Wyatt
104 2022 01 25.09 Z 9.7 AQ 10.6R 5a180 10.8 7.0m 69 ICQ XX RAMaa Raymond Ramlow
104 2022 0121.81 S 9.4TK 20.3T10 77 8 3 1CQ XX GONO5 J J Gonzalez
104 2022 01 07.08 Z 9.7 AQ 10.6R 5a180 9.8 ICQ XX RAMaa Raymond Ramlow
104 2022 01 05.15 Z 9.2 U4 7.2R 5A200 10.6 ICQ xx HERO2 Carl Hergenrother
104 2022 0105.10 S 9.6 TK125B 30 4 3 ICQ xx HERO2 Carl Hergenrother
104 20220104.08 S 9.6 TK125B 30 5 3 ICQ xx HERO2 Carl Hergenro ther
104 2022 01 03.75 S10.0TI25.2L 4 68 4.2 3 ICQ XX HAR11 Christian Harder
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Shortperiod comet 104P/Kowal was discovered on 1979 January 27, 28, and 29vadiitude by Charles

Kowal on photographic plates taken with th2-th Schmidt on Mount Palomar. 104P was one of 6 periodic
comets discovered by Kowal. In addition to 104P, he also found 95P/Chiron, 99P/Kowal, 134P/Kowal
Vavrova, 143P/KowaMrkos, and 158P/KowdlINEAR. Visual comet discoverdReverend Leo Boethiof
thePhilippines observed an outburst of 104P in 1973 though it faded before his discovery could be confirmed

The perihelion distance of 104P has decreased since its original sighting in 1973 from 1.53 to its current 1.07
au.An approach to 0.62 au of Jupitar2031 will result in another decrease0.98 au at its 2033 return. The
current return will see 104P6s small est observed
possible during the remainder of the century in 2039 (0.40 au), 204%{1),2Z060 (0.07 au), 2071 (0.39 au),
2082 (0.59 au), and 2093 (0.31 au). As a result, 104P may become a routine small telescope object in the fut

Past and Future Returns of 104P/Kowal
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Figure 5 - Orbital evolution of 104P/Kowal. Red vertical line highlights the current apparition. Ephemeris data from JPL Horizons.

104P is also passed its perihelion and has likely started fading. Around magnitude 9-5-@broaty, it

should fade to magnitud®.D in late Feb, 11.0 in early March, 12.0 in mid to late March. Kowal is visible from
both hemispheres as it moves thro@gtus Feb 112), Taurus (1228), Orion (28Mar 13, back to Taurus

(13-15), Orion again (123) and Gemini (231) in the eveninglgy. Observers in January and February found

a somewhat condescendcom@8® i n di ameter . | magers found the <c

Figure 6 - 104P/Kowal as imaged on 20E2b-03 by Tenho Tuomi with a Or8 reflector in 1960s exposures.
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C/2017 K2 (PANSTARRYS)

Discovered 2017 May 21 by the R8T ARRS survey with the PE8TARRS1 1.8m on Haleakala
Dynamicallynewlong-period comet

Orbit (from MPEC 2022C234

C/2017 K2 (PANSTARRS)
Epoch 2022 Jan. 21.0 TT = JDT 2459600.5

T 2022 Dec. 19.69271 TT Rudenko
q 1.7971148 (2000.0) P
z -0.0003888 Peri. 236.19338 +0.01825454 +0.04925455
+/ - 0.0000007 Node 88.23673 -0.18101565 +0.98244339
e 1.0006987 Incl. 87.55886 -0.98331079 -0.17994159
From 7179 observations 2013 May 12 - 2022 Feb. 11, mean residual 0".4.
1/a(orig) = - 0.000031 AU** -1, 1/a(fut) = +0.001161 AU** - 1.
Ephemerides (produced with Sprogram)h i Yoshi dabés Comets f
C/2017 K2 (PANSTARRS) Max El
(deg)
Date R.A. Decl. r d Elong Const Mag 40N 40S
2022 Feb 21 18 36 +12 20 3.937 4356 58M Oph 10.2 38 8
2022 Feb 26 1839 +1118 3.892 4.258 61M Oph 10.2 40 12
2022 Mar 03 1842 +1118 3.847 4.156 65M Oph 10.1 41 16
2022 - Mar- 08 18 45 +11 20 3.802 4.052 68M Oph 10.0 43 20
2022 - Mar- 13 18 47 +11 22 3.756 3.944 71M Adql 9.9 45 24
2022 - Mar- 18 18 49 +1125 3.711 3.834 75M Adql 9.8 46 27
2022 - Mar- 23 18 51 +1129 3.665 3.722 79M Adql 9.7 48 30
2022 - Mar- 28 18 53 +11 33 3.620 3.609 82M Adql 9.6 49 32
2022 - Apr-02 18 54 +11 37 3.575 3.493 86M Adql 95 51 35
Comet Magnitude Formula (from ALPO and COBS data)
ml= 2. 7 +5logd+ 7.3 logr
C/2017 K2 (PANSTARRYS)
Mag
8
12 oS
1: S agyy— PRSP LI SRCE "L L st ".:.‘4.“ '
18 = *
Date
2018 2019 2020 2021 2022
Jan.1 Jan.1 Jan.1 Jan.1 Jan.1
Recent Magnitude Measurements Contributed to the ALPO Comets Section
Recent Magnitude Measurements in ICQ format:
Comet Des YYYY MM DD.DD Mag SC APER FL POW COMA TAIL ICQ CODE Observer Name
(uT) T Dia DC LENG PA
2017K2 2022 02 06.25 S 10.6 TK 20.3T10 77 3 3 ICQ XX GONO5 J J Gonzalez
2017K2 2022 01 14.22 S 11.1 TK 20.3T10 77 2.5 3/ ICQ XX GONO05 J J Gonzalez

C/2017 K2 (PANSTARRS) was discoveredckon 2017 May 21 by theanSTARRS1 1.8m telescope at
Haleakalaon the Hawaiian island of Maui. At discovery the comas around Zimagnitude and located at

16.1 au from the Sun. Rdiscovery observations were found back to May of 2013 when the comet was 23.7 al

from the Sun which is further than the distance of Uranus.

Even though it was discovered overarly 3years ago, perihelionns@ilt 2022 December 19 at 1.80 du.

contrast to some recent comets, C/2017 K2 has brightened at a steady rate back to at least 2018. If that rate

continues, it should brighten above magnitude 10.0 by early tdviardh as it moves througbphiuchus (Feb
1-March 8) and Aquila (March-81) in the morning sky.
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C/2019 L3 (ATLAS)

Discovered 2019 June 10 by the ATLAS survey with one of theinDi2 Schmidt

Orbit (from Minor Planet Center, MPEC 2BZ234)

C/2019 L3 (ATLAS)
Epoch 2022 Jan. 21.0 TT = JDT 2459600.5

T 2022 Jan. 9.62407 TT Rudenko
q 3.5544798 (2000.0) P
z -0.0004440 Peri. 171.61167 - 0.26052878 - 0.66630389
+/ - 0.0000003 Node 290.78995 +0.83676453 +0.20516665

e 1.0015781 Incl. 48.36123 +0.48161175 -0.71690011
From 4036 observations 2019 June 10 - 2022 Feb. 11, mean residual 0".4.
1/a(orig) = +0.000111 AU** -1, 1/a(fut) = -0.000872 AU** - 1.
Ephemerides (pr oduc €dmetwfortWindo®egrogranmi Yos hi daéds
C/2019 L3 (ATLAS) Max El

(deg)

Date R.A. Decl. r d Elong Const Mag 40N 40S

2022 - Feb-21 0635 +2250 3.575 2.902 126E Gem 8.9 73 27
2022 - Feb-26 0634 +2155 3.580 2.969 120E Gem 9.0 72 28
2022 - Mar- 03 06 34 +21 03 3.586 3.040 115E Gem 9.1 71 29
2022 - Mar- 08 06 34 +2012 3.592 3.115 111 E Gem 9.1 70 29
2022 - Mar-13 06 35 +1924 3599 3.192 106 E Gem 9.2 69 30
2022-Mar-18 0636 +1838 3.607 3.272 101 E Gem 9.2 67 30
2022- Mar-23 0638 +1754 3.615 3.353 97 E Gem 93 64 31
2022 - Mar-28 06 40 +17 11 3.623 3.436 92 E Gem 94 60 31
2022- Apr-02 0643 +1630 3.632 3.519 88 E Gem 94 56 31

Comet Magnitude Formuland Lightcurvefrom ALPO and COBS data)

ml= -5.8 +5logd+2 2.7 logr[T -600 days toT -0]
ml= 1.1 +5logd+ 10.0logr [T -0 and onwards , assumed ]
where Ato is date of peri helRathrdistanéedntau,ansl Co métr 0 i s CSumdistance in au

C/2019 L3 (ATLAS)

Mag
8 . oo
3 PO e
10 eyt *
11 s ¥ gAY
12 . o v
13 .. . e re—*"F LR I A b-d
14 PR e
15 oY
Nate
2020 2020 2021 2021 2021 2021 2022 2022
July 1 Oct.1 Jan.1 Apr.1 July 1 Oct.1 Jan.1 Apr.1
Recent Magnitude Measurements Contributed to the ALPO Comets Section
Recent Magnitude Measurements in ICQ format:
Comet Des YYYY MM DD.DD Mag SC APER FL POW COMA TAIL ICQ CODE Observer Name
uT) T Dia DC LENG PA
2019L3 2022 0219.85 S 9.2TK 20.3T10 77 3 6 ICQ XX GONO05 J J Gonzalez
2019L3 2022 02 19.10 Z 8.8 AQ 10.6R 5a180 10.1 12.0m359 ICQ XX RAMaa Raymond Ramlow
2019L3 2022 02 07.53xM 9.3 AQ 25.0L5 40 2.8 5/ ICQ XX WYA Ch ris Wyatt
2019L3 2022 02 06.23 Z 8.6 AQ 10.6R 5a180 10.3 10.0m356 ICQ XX RAMaa Raymond Ramlow
2019L3 2022 02 05.88 S 9.3 TK 20.3T10 77 4 6 ICQ XX GONO5 JJ Gonzalez
2019L3 2022 0202.88 S 9.5TK 10.5R 6 37 3 0.05 137 PILO1 Uwe Pilz
2019L3 2022 01 31.47 xM 9.6 TK25.0L5 74 2.5 6 ICQ XX WYA Chris Wyatt
2019L3 2022 01 28.48 xM 9.4 TK 25.0L5 40 2.7 6 ICQ XX WYA Chris Wyatt
2019L3 2022 01 26.77 E 8.5TK 25.0C10 96 1 4 ICQ XX DECaa Michel Deconinck
2019L3 2022 01 21.86 9.1 TK20.3T10 77 4 6 1ICQ XX GONO05 J J Gonzalez
2019L3 2022 01 14.25 8.8 TK20.3T10 77 4 6 0.2 320 ICQ XX GONO5 JJ Gonzalez

S
S
2019L3 2022 01 13.44 Z 8.8 AQ 10.6R 5a180 10 16.0m322 ICQ XX RAMaa Raymond Ramlow
2019L3 202201 06.81 S 85TK 7.0B6 16 2 0.07 118 PILO1 Uwe Pilz
2019L3 2022 01 06.38 Z 8.9 AQ 10.6 R 5a180 10.5 16.0m313 ICQ XX RAMaa Raymond Ramlow
2019L3 2022 01 06.12 S 9.3TI25.2L 4 68 4.8 4 6.5m280 ICQ XX HAR11 Christian Harder
2019L3 2022 01 03.75 S 9.4 Tl 25.2L 4 68 3.3 4/ 4.0m310 ICQ XX HAR11 Christian Harder
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C/2019 L3 (ATLAS) is yet another fading cometthe evening skyPerihelionwasat the beginning of the year
on 2022January9 at 3.55 auThe large perihelion distance means C/2019 L3 will slowly move away from the
Sunand Sun and should result islaw rate of fading.

Observations in January and February caught the comet near its peak brightness with most estimates in the
magnitude &to 9.5 range. Whildts visual comavasrather small at-2 6 wasdonsistently seen as

moderately coneinsed with DC vluesof4-6.Bot h vi sual observers and 1 mac
in length.

C/2019 L3(ATLAS) spends alimonthin Geminiandis well placed in the evening from both hemisphefidse
comet followed a rapid and steady brightening rate (2.5n ~ 22.7) going back202GdThe predicted
magnitudes for February and March assume a slowdown in its rate of brightness to 2.Bmet1id.may be a
bit fainter than the magnitudes givabove. Regardless C/2019 L3 should still b& an@gnitude object
throughout the remainder of February and March.

Figure 7 - C/2019 L3 andpen clusteNGC 2266as imaged by Eliot Herman witm#relescopes 0.1 refractor on 2021 January 31. Image is a
co-add of 5x150s exposures.
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C/2021 F1 (LemmeRANSTARRS)

Discovered 201 March19 by theMount Lemmon survey
Dynamically old longperiod cometvith ~3700year period

Orbit (from MPEC 2022C234

C/2021 F1 (Lemmon - PANSTARRS)
Epoch 2022 Jan. 21.0 TT = JDT 2459600.5

T 2022 Apr. 6.87351 TT Rudenko
g 0.9954890 (2000.0) P
z +0.0042347 Peri. 146.82231 +0.70298915 +0.60122332
+/ - 0.0000020 Node 203.45141 +0.23496395 +0.30785886
e 0.9957844 Incl. 107.32441 +0.67126611 - 0.73739639
From 470 observations 2021 Mar. 19 - 2022 Feb. 13, mean residual 0".4.
1/a(orig) = +0.004927 AU** - 1, 1/a(fut) =+0.004345 AU**  -1.
Ephemerides (produced with Seiichi Yoshi dabés Comets f
C/20 21 F1 (Lemmon PANSTARRP Max El
(deg)
Date R.A. Decl. r d Elong Const Mag 40N 40S
2022 - Feb-21 2138 +4727 1.250 1.432 58 M Cyg 10. 2 25 0
2022 - Feb-26 2215 +4536 1.202 1 462 54 M Lac 10. 1 20 0
2022 - Mar- 03 2249 +4316 1.158 1504 50 M Lac 10. O 16 0
2022 - Mar- 08 2318 +4038 1.118 1.555 45E And 9.9 14 0
2022 - Mar- 13 2343 +3752 1.082 1.612 41E And 9.9 13 0
2022- Mar- 18 0004 +3503 1.052 1.672 36E And 9.8 10 0
2022 - Mar-23 0023 +3216 1.028 1.733 31E And 9.8 7 0
2022 - Mar- 28 0039 +2932 1.010 1.792 26E And 9.8 4 0
2022- Apr- 02 0054 +2652 0.999 1. 849 22E Psc 9.8 0 0
Comet Magnitude Formula
ml= 85 +5logd+ 10.0 logr (assumed)
Recent Magnitude Measurements Contributed to the ALPO Comets Section
Recent Magnitude Measurements in ICQ format:
Comet Des YYYY MM DD.DD Mag SC APER FL POW COMA TAIL ICQ CODE Observer Name
(UT) T Dia DC LENG PA

2021F1 2022 0219.84 S 10.3TK 20.3T10 77 5 2/ ICQ XX GONO5 Juan Jose Gonzalez

2021F1 2022 02 08.51 Z 11.6 AQ 10.6R 5a300 5 ICQ XX RAMaa Raymond Ramlow

2021F1 202202 06.24 S 11.2 AQ 20.3T10 77 4 2 ICQ XX GONO5 Juan Jose Gonzalez

C/2021 F1 (Lemmof#?ANSTARRS) was discovereddependently by the Catalina Sky Survey with their

Mount Lemmon 1.5n and Par8TARRS with their Pad$ TARRS1 1.8m on Haleakala on 2021 March 19. At

the time, the comet was asteroidal ane22® magnitude. Due to the lack of any detected cometary agtttai

object was designated as A/2021 F1. Further fellpaobservations taken between discovery and August 2021
all reported the object as inactive. A quick analysis of photometry submitted to the Minor Planet Center during
that period is consistent witin inactive object with an absolute magnitude of 14.6 corresponding to a diameter

of 8 km assuming an albedo of 0.04. It is a dynamically old-fmrgd comet with an original 1/a value of
+0.004927 ad. This means it had (before its orbit was affedtgdhe gravity of the major planets) a semi
major axis of ~203 au and orbital period of ~2800 years.

After reappearing after solar conjunction in December, a number of imagers reported cometary activity and w
also 12 magnitudes brighter than its inagtiabsolute magnitude. Since then, the comet has rapidly increased ir
brightness with the most recent observation by J. J. Gonzalez on February 19 finding the comet at magnitude

10.3. This brightness is confirmed by a CCD brightness of 10.4 reportedftenJtatsche to the COBS site.

The three observations submitted to the ALPO show the comettdli® 4i n d ivaryndiffuse.r and
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C/2021 F1 is headed towards a perihelion on 2022 April 6 at 1.00 au. Unfortunately, it is located on the far si
of theSun resulting in an apparently fainter object far from Earth and at small solar elongation. Too bad its
wasnbdét occurring around October 18. I f that was
at magnitude 3.4 or brighter.

The comets solely a northern object in February and March and not visible from the southern hemisphere. Fc
our brightness predictions we assume the Gonzalez and Fritsche measurements are correct and the comet
brightens at a rate of 10 log r (where r is the-8Bomet distance). If its rate of brightening is faster perhaps its

will be a few tenths of a magnitude brighter than our predicted observed peak of magnitude 9.8. We say
observed because C/ 2021 F16s sol ar el dbhelguarytoless wi
than 25 deg at the end of March as it moves through Lyra @2¢b0raco (Feb 8), Cygnus (Feb-24)

Lacerta (Feb 2March 4), Andromeda (March-Mlarch 31) and Pisces (March 31). As a result, it will be too
close to the Sun for obsetian by the end of March even for Northern observers. LerARBNSTARRS

should reappear by misllay, though only for southern observers and possible arouhchagnitude.

Figure 8 - 12 60s exposures were-added by Denis Buczykisvith his C14 + ASI 1600MM Pro camera on 2022 February 11.
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