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Jonathan Shanklin		  A report of the Comet Section (Director: N. D. James)

Introduction 

100 comets or potential comets were assigned year designations 
for 2020, while 47 previously numbered periodic comets returned 
to perihelion. 227 comets found by the SOHO satellite and one 
by STEREO were credited during the year. 187 of these were 
members of the Kreutz group, 25 of the Meyer group, one of the 
Marsden group, five of the Kracht group, and 10 not associated 
with any known group. Three of these objects were given a des-
ignation (2020 F8, P4 and X3). Three Marsden-group comets re-
turned to perihelion and therefore could be numbered. There were 
five possible amateur discoveries (2020 A2, G1, J1, O2 and Q1) 
for which Masayuki Iwamoto, Eduardo Pimental, the SONEAR 
team, Leonardo Amaral, and Gennadiy Borisov may gain the 
Edgar Wilson Award, though there has been no formal announce-
ment to date. The last awards were made for 2014.1 20 periodic 
comets were numbered during the year. Two comets were report-
ed as visible to the naked eye during the year (2020 F3 and F8) 
and eight others reached binocular brightness.

The remainder of this report covers only the comets that were 
at perihelion during the year. When periodic comets have visual or 
electronic observations at five or more returns and have not previ-
ously been analysed in detail over the past decade, the secular be-
haviour of the comet is considered, even though it may not qualify 
as a ‘brighter’ comet during the present return. Any evolution in 
behaviour is of interest, as is observation of a steady state.

Orbital elements for all the comets discovered and returning 
during the year can be found on the JPL Small-Body Database 
Browser,2 which will also generate ephemerides. Discovery de-
tails and some information for the other comets found or returning 
during the year are available on the Section visual observations 
web pages,3 which also contain links to additional background 
information. The raw visual observations for the year are on the 
visual observations web pages in ICQ format and in the Comet 
Observations database (COBS).4 The full dataset from COBS 
is used for the multi-return analyses presented here, but other-
wise only those observations submitted to the Section – through 
the visual observations co-ordinator or through COBS – are in-
cluded, as well as all observations submitted to The Astronomer 

magazine. Additional images of the comets are presented in the 
Section image archive.5

The comets given a discovery 
designation

2017 T2 (PanSTARRS)

A 20th-magnitude comet was discovered in Pan-STARRS 1 im-
ages taken with the 1.8m Ritchey–Chrétien on 2017 Oct 2.52. 
There were pre-discovery Pan-STARRS images from Sep 15. 
[CBET 4445, MPEC 2017-U180, 2017 Oct 25.] The comet was at 
perihelion at 1.6au in 2020 May.

J. J. Gonzalez picked it up visually in 2019 March, roughly in 
line with the magnitude expected if the electronic observations 

The brighter comets of 2020

This report describes and analyses the observations of the brighter or more interesting comets 
at perihelion during 2020, concentrating on those for with visual observations were obtained. 
Magnitude parameters are given for all comets with observations. Any evolution in the parameters 
of those periodic comets with multiple returns is discussed. Additional information on the comets 
discussed here, and on others seen or at perihelion during the year, may be found on the Section’s 
visual observations web pages.

Figure 1. The observations of 2017 T2 with a standard light curve fitted 
to them. The dashed lines show the 95% confidence limits.



370 J. Br. Astron. Assoc. 133, 6, 2023

Shanklin:  The brighter comets of 2020

were corrected for aperture. He recovered it after solar conjunc-
tion at the end of July, when he estimated it at 9th magnitude, 
roughly in line with that expected from the previous observations. 
Visual magnitudes have historically been brighter than those re-
ported from images, and visual observers often see a larger coma 
diameter, so this seemed plausible. However, subsequent obser-
vations did not confirm the early visual estimates, which lie much 
above the mean light curve. The comet was, however, bright 
enough for observation with large binoculars for most of the first 
half of 2020. The peak brightness was around 8th magnitude.

After June, the comet faded and moved into solar conjunction. 
It should have been a relatively easy target for more southerly-lo-
cated imagers during much of 2021, but no results were reported 
to the Section and there are only three estimates in the COBS 
database. This suggests that the comet rapidly ‘switched off’ in 
2020 September, with a sudden fade of four magnitudes, which is 
quite unusual behaviour. There are also signs of a similar ‘switch 
on’ in 2018. There have been no further observations since 2021 
March, although even taking the fade into account it should have 
been within range of imagers.

2019 U6 (Lemmon)

The Mt Lemmon Survey discovered an object of 21st magnitude 
in images taken with the 1.5m reflector on 2019 Oct 31.43. [MPEC 
2019-V131, 2019 Nov 8.] It was given an A/ designation at the 

time, as it did not show any evidence of cometary activity but 
was on a clearly cometary orbit. Several observers subsequently 
reported that they had detected a cometary appearance in images. 
Michael Mattiazzo imaged it on 2020 Mar 11, when it showed 
a clear coma. With reports of activity made from December 

Figure 2. 2017 T2 imaged by Gordon Mackie when near the Perseus Double Cluster on 2020 Jan 26.

Figure 3. The observations of 2019 U6 with a linear light curve fitted 
to them.
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onwards, it was therefore reclassified as a comet. [CBET 4735, 
MPEC 2020-F136, 2020 Mar 25.]

The comet was at perihelion at 0.9au in 2020 June. It bright-
ened quite rapidly and reached 6th magnitude around this time but 
began fading sooner than expected from a standard light curve. A 
linear light curve, peaking some nine days before perihelion, is 
a better fit to the observations. The comet became visible to UK 
observers towards the end of July, by which time it had faded to 
9th magnitude.

2019 Y1 (ATLAS)

An 18th-magnitude object was discovered in images taken with 
the 0.5m Schmidt at Haleakala on 2019 Dec 16.23 by the ATLAS 

(Asteroid Terrestrial-impact Last Alert System) team. Confirma-
tions came from several amateur observers. [CBET 4708, MPEC 
2020-A72, 2020 Jan 5/6.] The comet was at perihelion at 0.8au 
in 2020 March. Maik Meyer suggests that it is a member of the 
‘Liller’ family of comets, which includes 1988 A1 (Liller), 1996 
Q1 (Tabur) and 2015 F3 (SWAN). The orbit has an Earth mini-
mum orbit intersection distance (MOID) of 0.083au.

A visual observation from Alan Hale suggested that it was al-
ready around 13th magnitude in mid-January of 2020. For UK 
observers, it became an evening object from mid-February and 
moved northwards, so that it was circumpolar by April. Stephen 
Getliffe was the first UK observer to report observations, finding 
it at 11.6 in his 11cm reflector on Feb 11. Mike Collins reported 
it at 9.1 in his 25cm Schmidt–Cassegrain on Mar 20. On Apr 19, 
when it was near its brightest, Jonathan Shanklin found it an easy, 

Table 1. Photometric observers

Observer	 Location

Gianluigi Adamoli	 Italy
Salvador Aguirre	 Mexico
José Guilherme de Souza Aguiar	 Brazil
Alexandre Amorim	 Brazil
Dave Branchett	 USA
Nicolas Biver	 Hawaii
Denis Buczynski	 Ross-shire, Scotland
Peter Carson	 Leigh-on-Sea, Essex
Jakub Cerny	 Praha, Czech Rep.
Mike Collins	 Everton, Beds.
John Drummond	 New Zealand
Len Entwisle	 England
James Fraser	 Alness, Ross-shire
Stephen Getliffe	 Haverhill, Suffolk
Marco Goiato	 Brazil
Virgilio & Mario Gonano	 Remanzacco, Italy
J. J. Gonzalez	 Asturias, Spain
Ernesto Guido	 Italy
Werner Hasubick	 Germany
Colin Henshaw	 England
Kevin Hills	 Cheshire
Guy M. Hurst	 Basingstoke, Hampshire
Michael Jäger	 Austria
Nick James	 Chelmsford, Essex
Timo Karhola	 Sweden
Mark Kidger	 Canary Islands
François Kugel	 France
Carlos Labordena	 Spain
Martin Lehky	 Czech Republic
Terry Lovejoy	 Australia
Michael Mattiazzo	 Australia
Maik Meyer	 Germany
J. P. Navarro Pina	 Spain
Artyom Novichonok	 Russia
Mieczyslaw L. Paradowski	 Poland
Nirmal Paul	 India
J. P. Navarro Pina	 Spain
A. H. Scholten	 The Netherlands
Jonathan D. Shanklin	 Cambridge
Sergey Shurpakov	 Belarus
William C. de Souza	 Brazil
Tony Tanti	 Malta
Johan Warell	 Sweden
Graham W. Wolf	 New Zealand
Chris Wyatt	 Victoria, Australia
Seiichi Yoshida	 Japan

Many additional observers submitted their observations to the COBS archive, 
but for brevity only the BAA and The Astronomer observers, together with those 
who directly submitted their observations to the Section, are listed in this table.

Figure 4. 2019 U6 imaged by Martin Mobberley on 2020 Jun 17.

Figure 5. The observations of 2019 Y1 with a linear light curve, peaking 
15 days after perihelion, fitted to them.
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well-condensed object of 8th 
magnitude in 20×80 binoculars 
from central Cambridge. It faded 
during May and June, though 
there is some disagreement be-
tween observers on the rate 
of fading, particularly in June 
where the observations are much 
brighter than the mean curve.

The observations are not well 
fitted by a standard light curve, 
but can be fitted by a linear light 
curve, peaking 19 days after 
perihelion. However, during the 
first half of April, the observa-
tions are generally fainter than 
the mean curve, whilst in the 
second half they are brighter. 
In addition, the degree of con-
densation (DC) reported af-
ter mid-month was generally 
greater than that noted earlier. 
Together, these points suggest that the comet experienced a sig-
nificant increase in brightness of around 1.5 magnitudes on about 
Apr 16 and declined over about a fortnight. Ignoring this period 
suggests that, overall, the comet peaked in brightness 15 days af-
ter perihelion, but is otherwise moderately well fitted by a linear 
light curve.

2019 Y4 (ATLAS)

A 19th-magnitude object was discovered in images taken with 
the 0.5m Schmidt at Mauna Loa on Dec 28.60 by the ATLAS 
team. Confirmations came from several amateur observers, in-
cluding Michael Jäger and Erik Bryssinck. [CBET 4712, MPEC 
2020-A112, 2020 Jan 10/11.] It was at perihelion at 0.3au in 
2020 May. Maik Meyer noted that its orbit was very similar to 
that of the Great Comet 1844 Y1.

Michael Jäger reported it at 14th magnitude on Feb 15. It 
brightened rapidly and became a binocular object by mid-March. 
During the second half of that month, the rate of brightening ap-
peared to slow for many observers. However, those using the 
smallest aperture that showed the comet clearly reported it bright-
er than those using larger apertures.

It was clear by early April that the comet had faded. Astromet-
ric observations appeared to show large non-gravitational effects 
and the coma had become elongated. Separate condensations then 
began to appear in the coma, with one offset from it and placed 
where expected from the original orbit. This strongly suggested 
that the comet had undergone a major disruption event. In CBET 
4751 [2020 Apr 13], Zdenek Sekanina suggested that a major 
fragmentation event occurred on or before mid-March at about 
1.8au from the Sun, with the rapid brightening terminating around 
Mar 17. The component produced in this event itself fragmented 
in late March or early April. The detached coma began to fade. 
Hubble Space Telescope images suggested that this scenario was 
not viable and in CBET 4763 [2020 Apr 29], Sekanina suggested 
that the comet was in the process of stochastic fragmentation, 
which began when it was a long way from perihelion.

Figure 7. The observations of 2019 Y4 with a linear light curve, using 
the observations up to the end of March, fitted to them.

Figure 6. 2019 Y1 imaged by Denis Buczynski on 2020 Apr 25.

Figure 8. Two spectra of 2019 Y4 taken by David Boyd. That on 2020 
Mar 26 (blue) was taken just before the disruption of the comet, whilst 
that on Apr 6 (black) was after. Both were taken with a LISA spectro-
graph on a C11 and are integrations of 130 and 90 minutes, respectively. 
This was apparent from the increased difficulty in guiding on the comet 
in the later spectrum. It appears that the event did not introduce any 
significant change in the spectral profile of the comet.
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Overall, the comet remained at around 9th magnitude during April. 
It suddenly brightened to 8th magnitude around May 8/9, sug-
gesting another phase in the break-up, and it showed day-to-day 
changes in morphology. This appears to have been the final 

event in the complete disintegration of the comet, as it was not 
observed again after May 20, some 10 days before perihelion. 
Nick James provided an account of the fragmentation sequence 
in the Journal.7

The rate of brightening during the first three months of the year 
is close to linear. Thereafter the fragmentation process prevents 
any meaningful curve fitting.

2020 F3 (NEOWISE)

An approximately 17th-magnitude comet was discovered with the 
NEOWISE satellite on Mar 27.71. Several observers confirmed 
the cometary nature, including John Drummond, who showed an 
image during the BAA webinar on 2019 Y4 on the evening of 
Apr 1. [CBET 4740, MPEC 2020-G05, 2020 Apr 1/2.] The ob-
ject was at perihelion at 0.3au in 2020 July. Michael Mattiazzo 
noted that it already appeared to be about 13th magnitude, which 
implied a significantly brighter absolute magnitude to that used 
in the CBET. This would be in line with NEOWISE magnitudes 
often being fainter than the equivalent visual magnitude.

Marco Goiato was able to observe the comet on Apr 21 & 26 
with his 0.22m reflector, when it was rapidly brightening at 11th 
magnitude. The final ground-based observation before perihelion 
was by Michael Mattiazzo on Jun 10, when it was about 6.8 in his 
15×70 binoculars. It moved into the SOHO C3 field on Jun 22, 

Figure 9. 2019 Y4, imaged by Nick James on 2020 May 13, when it was nearing the end of its life and showing multiple condensations.

Figure 10. The observations of 2020 F3 with separate pre- and 
post-perihelion standard light curves fitted to them.
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when it was around 2nd magnitude, and had brightened to around 
0th magnitude when it left the field on Jun 27, though these may 
be overestimates. Nicolas Biver reported it as about 1st magni-
tude in 7×50 binoculars on Jul 3. It was a fine sight in early July, 
showing a long tail and easily visible to the naked eye.

As the comet climbed higher in the sky, images showed spiral 
dust shells in the coma emanating from an active region on the 

nucleus. By late July, it had faded to 5th magnitude and was still 
showing a short tail to visual observers. A special report by Nick 
James, describing the comet when brightest, was published in the 
Journal,8 and in the same issue Robin Leadbeater described his 
spectral observations.9 The comet continued to fade, remaining 
visible from the UK until late August. Stephen Getliffe made the 
last UK observation on Aug 20 when it had faded to 7.5.

Figure 11. 2020 F3 imaged against a background of noctilucent cloud by David Storey on 2020 Jul 11.

Figure 12. 2020 F3 imaged from near Selsey by Ian Sharp and Damian Peach on 2020 Jul 17.
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Most of the observations made in September lie above the mean 
curve, but they were made by half-a-dozen independent observ-
ers, so this represents a real anomaly in the comet. Overall, the 
observations are best fitted by a standard light curve, though a 
better fit is obtained when pre- and post-perihelion observations 
are taken separately.

2020 F8 (SWAN)

Michael Mattiazzo reported a 
possible comet of around 10th 
magnitude in SWAN images 
between Apr 1 & 7, via the 
comets-ml (the Comets Mail-
ing List, an Internet discussion 
group for anyone interested in 
comets) on Apr 10. Possible 
orbits were quickly calculated 
by several amateurs, with a 
consensus that it was in a ret-
rograde orbit with perihelion 
around 0.4au towards the end 
of May. CBET 4750, giving a 
preliminary orbit, was issued on 
Apr 11. The Minor Planet Cen-
ter chose to designate the comet 
as 2020 F8 (rather than G1) be-
cause SWAN images showing 
it on Mar 25 were subsequently 
found. [MPEC 2020-G94, 2020 
Apr 12.]

Initially a southern-hemi-
sphere object, it was picked 
up from the ground on Apr 10 
at 8th magnitude. John Drum-
mond was able to see it 

with the naked eye on Apr 29 and it was at its brightest in early 
May. Carlos Labordena was the first northern-hemisphere observ-
er, finding it at magnitude 6.6 in 11×80 binoculars on May 11. The 
comet became observable from the UK in mid-May but was lost 
in early June as it moved too close to the Sun for further observa-
tion. Werner Hasubick was one of the last to see it, reporting it at 
about 8th magnitude in his 10cm refractor on Jun 1.

Figure 13. 2020 F3 imaged by Jonathan Shanklin at the Cambridge University 
Observatories on 2020 Jul 20. By now it was fading but climbing higher in the 
sky. This continues a sequence of images of a bright comet behind the Northum-
berland dome, beginning with Comet Donati on 1858 Oct 11 drawn showing the 
original wooden dome, Hale–Bopp on 1997 Apr 13 with the replacement dome, 
and 2020 F3 with the recently refurbished dome.

Figure 14. The observations of 2020 F8 with a linear light curve, peak-
ing 24 days before perihelion, fitted to them.

Figure 15. 2020 F8 imaged by Gerald Rhemann on 2020 May 5.
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Although it was originally suggested as being in outburst or pos-
sibly disintegrating as it approached perihelion, the observations 
are actually quite well fitted by a linear light curve. This has a 
rapid brightening coefficient, with the comet brightest 24 days 
prior to perihelion. A possible explanation for this behaviour is 
the occurrence of seasonal effects on a cometary nucleus with a 
very asymmetric distribution of active areas.

2020 M3 (ATLAS)

The ATLAS team discovered a 19th-magnitude object in images 
taken with the 0.5m Schmidt at Mauna Loa on Jun 27.58. It was 

subsequently noted as cometary by several astrometrists. 
[CBET 4808, MPEC 2020-N11, 2020 Jul 3.] The comet was at 
perihelion at 1.3au in 2020 October and has a period of around 
140 years. It passed 0.36au from Earth on Nov 14.

Early visual and electronic observations are rather discor-
dant, and this is clearly linked to the reported coma diameter. 

Figure 16. The observations of 2020 M3 with a standard light curve 
fitted to them.

Figure 17. 2020 M3 imaged by Rolando Ligustri on 2020 Dec 9, when it passed 
between the open cluster NGC 1893 (left) and the diffuse nebula IC405 (top right). 
Images generally showed the comet with a large green coma.

Figure 18. The observations of 2020 S3 with a standard light curve fit-
ted to them. Figure 19. 2020 S3 imaged by Nirmal Paul on 2020 Nov 18.
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Observations reported with a small coma are much fainter than 
those reported with a larger one. Initially a southern-hemisphere 
object, it moved north, becoming visible from the UK in mid-
October in the morning sky, then in the evening sky from No-
vember. Jonathan Shanklin was able to observe it with 25×100 
binoculars as a large diffuse object of 8th magnitude on Nov 10, 
when it was near its brightest. The last visual observation was 
made by J. J. Gonzalez, who reported it at 10.8 in his 0.25m 
Schmidt–Cassegrain telescope on Feb 6. Peter Carson and Kevin 
Hills continued to image it into May, by which time it had faded 
to 18th magnitude.

2020 S3 (Erasmus)

Nicolas Erasmus of the ATLAS team discovered an 18th-mag-
nitude comet in images taken with the 0.5m Schmidt at Mauna 
Loa on Sep 17.61. It was subsequently confirmed as cometary 
by several astrometrists, including Section Director Nick James. 
[CBET 4855, MPEC 2020-S119, 2020 Sep 20.] The comet was 
at perihelion at 0.4au in 2020 December. Unfortunately, it was 
not an optimum apparition, as the comet was in conjunction when 
brightest and remained at a poor elongation long after perihelion.

It was much brighter to visual observers than indicated by 
the initial astrometric magnitudes; it had already brightened to 
11th magnitude by mid-October. It continued to brighten and 
reached magnitude 6.5 by the end of November. Images showed 
a prominent tail. Nick James imaged it on Dec 14.7 during the 
total solar eclipse in Argentina, when it was magnitude 5.1 in a 
reduction using Astrometrica. It entered the SOHO LASCO C3 

field on Dec 18, showing a strong central condensation and a tail. 
The next observations did not come until 2021 May, from which 
time Kevin Hills and Peter Carson obtained estimates until the 
end of August.

The numbered periodic comets at 
perihelion in 2020

2P/Encke

For a long time, this was the comet with the shortest known pe-
riod. However, it has been put into second place by the main-belt 
comet 311P/PanSTARRS, which has a period of 3.24 years. The 
orbit is unusual in that it is essentially decoupled from Jupiter 
(i.e., the aphelion distance is well away from that planet), and 
the comet probably entered it by a mixture of secular resonances 
and non-gravitational forces. At this return, 2P celebrated its 64th 
observed return since its discovery by Méchain in 1786. The orbit 
is quite stable, and with a period of 3.3 years apparitions repeat on 
a 10-year cycle. The comet is the progenitor of the Taurid meteor 
complex and may be associated with several Apollo asteroids. It 
can make relatively close approaches to Earth (MOID 0.17au) 
and Mercury (MOID 0.02au). The next close approach to Earth 
will be in 2030 July, when the comet gets to within 0.3au.

There was a suggestion that 2P/Encke had two active regions:10 
an old one with declining activity, which operated prior to perihe-
lion, and a recently activated one present after perihelion. How-
ever, in a 2021 paper,11 Zdenek Sekanina reviews the evolution of 

Figure 20. Nick James imaged 2020 S3 and the Kreutz-group comet 2020 X3 (SOHO) during the total solar eclipse on 2020 Dec 14. This composite image is by Miloslav 
Druckmüller, Nick James and Andreas Möller.
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the non-gravitational motion of the comet. The comet had been 
arriving at perihelion earlier than predicted by purely gravitation-
al motion, but the amount had been decreasing. The non-gravi-
tational acceleration had declined from a quarter of what it was 
at the peak in 1820, to virtually zero. Recent work by Nakano & 
Rudenko shows that it is now arriving at perihelion later than pre-
dicted. This had been forecast to occur on the basis of a nuclear 
precession model. Sekanina notes that Kamel, in a 1991 paper, 
suggested that apparent secular fading since 1840 (when it was 
brightest three weeks before perihelion) can be explained by an 
asymmetric light curve, with the timing of the asymmetry linked 
to the precession of the nucleus. This gives a shift of 25 days in 
peak brightness over 150 years. He suggests that there is currently 
no (or little) asymmetry in the light curve. If the forecasts are cor-
rect, the asymmetry should begin to grow over coming returns.

Observations over the last 20 years do not show any signifi-
cant asymmetry in the light curve, as reported in the paper on the 
comets of 2013.12 No statistically significant secular trend is seen 
in the absolute magnitude data since 1937. In previous papers, 
the H15 value was shown, though as more data have accumulated, 
the mean light curve suggests that H10 might be a better choice. 
There is a possible slight fade of the absolute magnitude with 
time, with H15 showing a decline at a rate of 0.6 ± 0.7 magnitudes 
per century, whilst H10 is declining at a rate of 0.5 ± 0.5 magni-
tudes per century.

In 2020 the comet was only observed from the southern hemi-
sphere after perihelion, as it faded. When picked up by Chris 
Wyatt at the end of June, it was 7th magnitude, and it had faded to 
12th when last seen by Michael Mattiazzo in mid-August.

36P/Whipple

The comet was discovered in 1933 after an approach to Jupiter 
in 1922 reduced the perihelion distance to 2.5au. Only magni-
tude 13 at discovery, it has never been brighter than this, and a 
subsequent encounter with Jupiter in 1981 has pushed q back out 
to 3.1au. It is in a somewhat chaotic orbit and experiences quite 
large changes in perihelion distance due to slow encounters with 
Jupiter. Until recently, it was also in an orbit with a period of 
nearly exactly 8.5 years, which made observing geometry very 

Figure 21. Secular light curve showing the absolute H10 magnitude of 2P/Encke.

Figure 23. 2P/Encke near M67, imaged by Michael Mattiazzo on 2020 Jul 7.

Figure 22. The 2020 observations of 2P/Encke with a standard light 
curve fitted to them.

Figure 24. Composite plot showing the magnitude of 36P/Whipple at 
returns since 1986, corrected for its distance from Earth.
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Figure 25. The 2020 observations of 88P/Howell with a linear light 
curve fitted to them.

Figure 26. 88P/Howell near globular cluster NGC 5897, imaged by Rob Kaufman 
on 2020 Sep 5.

Figure 27. Composite plot showing the magnitude of 91P/Russell at 
returns since 1982, corrected for its distance from Earth.

Figure 28. Composite plot showing the magnitude of 124P/Mrkos at 
returns since 1991, corrected for its distance from Earth.

Table 2. Astrometric, electronic, photographic & visual 
imagers during 2020

Observer	 Location	 IAU Stn. No.

Alexander Baransky, et al.	 Ukraine	 585
Peter Birtwhistle	 Great Shefford	 J95
David Boyd	 West Challow
Denis Buczynski	 Tarbatness	 I81
George Carey	 Bromsgrove
Montse Campas	 Spain	 213
Peter Carson	 Leigh-on-Sea, Essex	 K02, Z10
John Fletcher	 Tuffley
Ernesto Guido, et al.	 Italy	 H06
Ian Griffin	 New Zealand
Nick Haigh	 Southampton
Kevin Hills	 Cheshire	 J22
Michael Jäger	 Austria
Nick James	 Chelmsford, Essex	 970
Rob Kaufman	 Australia
Robin Leadbeater	 Torpenhow
Rolando Ligustri	 Italy	 235
Gordon Mackie	 Caithness
Michael Mattiazzo	 Australia
Andrew Mickleburgh	 Cleethorpes	 Z99
Richard Miles	 Stourton Caundle, Dorset	 F65
Martin Mobberley	 Cockfield, Suffolk	 480
Nirmal Paul	 India	 G40, H06, W88
Damian Peach	 Selsey
Terry Platt	 Binfield
Alex Pratt	 Leeds	 Z92
Nick Quinn	 South Downs
Gerald Rhemann	 Austria/Namibia
Andrew Robertson	 Broome, Norfolk
Jonathan Shanklin	 Cambridge	 503
David Storey	 Isle of Man	 Z30
David Swan	 Tynemouth

Many additional observers submitted their images to the BAA archive, but 
for brevity only the BAA and The Astronomer observers, together with those 
whose images are utilised in this paper, are listed in this table.
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similar at each return, with the comet in quadra-
ture when at perihelion.

There are observations from five returns 
since 1986 in the COBS database, although 
even the best observed return had only 11 use-
able magnitude estimates. For the purposes of 
these analyses, electronic observations are re-
quired to have an associated coma diameter. 
When all the observations were plotted, the two 
potentially useable observations from the 2011 
return were much brighter than the others, with a 
much larger coma diameter. It seems likely that 
they actually belong to another comet. With this 
limited data, mostly made over a limited range 
of solar distance, it is not possible to deduce any 
secular trends. The remaining observations are 
however consistent.

88P/Howell

Observations from previous returns were re-
ported in the paper on the comets of 2009.13 In 
2020, the standard light curve was once again 
not a good fit to the observations, however the 
secular trend in the delay of peak brightness pre-
viously reported did not continue. It was bright-
est about a month after perihelion. The absolute 
magnitude had been shrinking, but it increased 
by about a magnitude in 2020. Overall, the 2020 
behaviour was similar to that of 2015. The paper 
suggested several possible theories to explain 
the trends, but as the trends have not continued, 
it is best to adopt the null hypothesis of no sig-
nificant change in the magnitude parameters and 
therefore on the cometary nucleus. The 2026 re-
turn should be broadly similar to that of 2015, 
with the comet returning to perihelion 13 days 
earlier in the year and reaching 9th magnitude.

91P/Russell

This comet was discovered by Ken S. Russell 
with the UK Schmidt Telescope on 1983 Jun 14, 
nearly seven months after perihelion. It was put 
into its present orbit following a close (0.08au) 
encounter with Jupiter in 1941 December. A 
more distant encounter in 2024 will increase the 
perihelion distance from its present 2.6 to 3.1au. 
The 2020 return was very similar to the discov-
ery one, which was very poor, with the comet in 
conjunction when at perihelion.

Whilst there are observations from five re-
turns since discovery, even the best observed 
return has only seven magnitude estimates. The 
one observation from 1983 reported a photo-
graphic magnitude of 13.5 and two visual ob-
servations from 1990 reported about 14.5. Sub-
sequently, the observations are more consistent. 

Table 3. Magnitude parameters of comets

a) Standard magnitude parameters

Comet	 No. obs.	 r (au)	 H1	 K1	 H10	 rsqr

2017 T2 (PanSTARRS)	 615	 1.6–8.9	   5.9±0.1	   5.7±0.2	   4.4±0.0	   0.601
2018 F4 (PanSTARRS)	 26	 3.4–6.6	   0.8±1.0	 15.3±1.5	   4.1±0.2	   0.821
2019 C1 (ATLAS)	 22	 6.6–7.1	   Poor fit		    3.3±0.1	   0.404
2019 K1 (ATLAS)	 4	 3.1–3.6			     7.3±0.3
2019 K6 [PanSTARRS]	 4	 3.9–4.0			     8.5±0.3
2019 K7 (Smith)	 36	 4.5–5.8	   2.6±2.4	 12.6±3.4	   4.5±0.1	   0.638
2019 LD2 (P/ATLAS)	 2	 4.8			     7.6±0.2
2019 N1 (ATLAS)	 34	 1.8–5.7	   7.9±0.5	   6.8±1.0	   6.3±0.2	   0.587
2019 U6 (Lemmon)	 137	 0.9–2.8	   7.1±0.1	 12.5±0.6	   7.3±0.1	   0.822
2019 Y1 (ATLAS)	 118	 0.8–1.8	   7.7±0.1	 12.5±1.2	   7.8±0.1	   0.570
2019 Y4 (ATLAS)	 132	 0.4–2.6	 –1.0±0.4	 33.6±1.3	   5.4±0.2	   0.855  *
2020 A2 (Iwamoto)	 34	 1.0–1.6	   Poor fit		  10.0±0.2	   0.313
2020 F3 (NEOWISE) (pre)	 60	 0.3–1.8	   6.7±0.1	 13.7±0.5	   6.6±0.1	   0.946
2020 F3 (NEOWISE) (post)	 229	 0.3–1.8	   6.1±0.0	   9.2±0.1	   6.2±0.0	   0.950
2020 F3 (NEOWISE) (all)	 289	 0.3–1.8	   6.4±0.0	 10.6±0.2	   6.3±0.0	   0.924
2020 F8 (SWAN)	 125	 0.4–1.2	   Poor fit		    7.9±0.1	   0.196
2020 G1 (P/Pimentel)	 4	 0.8–1.4			   15.0±0.4
2020 H2 (Pruyne)	 1	 0.8			   13.9
2020 K3 (Leonard)	 1	 1.6			   10.7
2020 K8 (Catalina–ATLAS)	 1	 0.7			   12.2
2020 M3 (ATLAS)	 194	 1.3–2.8	   8.0±0.1	 15.0±0.9	   8.7±0.1	   0.679
2020 O2 (Amaral)	 9	 4.9–5.0			     4.1±0.2
2020 P1 (NEOWISE)	 9	 0.6–1.1			   12.2±0.4
2020 Q1 (Borisov)	 4	 1.3–1.4			     9.0±0.3
2020 S3 (Erasmus)	 108	 0.4–4.1	   8.4±0.1	   8.9±0.3	   8.4±0.1	   0.931
2020 X2 (ATLAS)	 1	 3.8			     9.4
2020 Y3 (ATLAS)	 8	 2.2–2.9			   10.9±0.2
2P/Encke (2020)	 91	 0.3–1.6	 10.8±0.0	   9.7±0.2	 10.9±0.0	   0.969
2P/Encke (all)	 1972	 0.3–2.4	 10.3±0.0	   9.5±0.2	 10.3±0.2	   0.686
11P/Tempel–Swift–LINEAR	 28	 1.4–1.7	   Poor fit		  13.9±0.4	   0.407
36P/Whipple (2020)	 8	 3.1–3.3			     9.8±0.1
36P/Whipple (all)	 26	 3.1–4.0	   Poor fit		    9.7±0.1	   0.431
58P/Jackson–Neujmin	 10	 1.4–1.7			     6.8±0.2
84P/Giclas	 6	 2.0–2.8			   10.7±0.2
87P/Bus (2020)	 17	 2.1–2.3	   Poor fit		  12.4±0.1	 –0.100
87P/Bus (all)	 32	 2.1–3.0	   Poor fit		  11.5±0.2	 –0.326
88P/Howell (2020)	 369	 1.4–3.4	   4.0±0.1	 26.3±0.6	   7.8±0.1	   0.874
88P/Howell (all)	 1017	 1.4–3.8	   4.9±0.1	 21.0±0.4	   7.3±0.0	   0.769
91P/Russell (2020)	 5	 2.8–3.0			   11.5±0.1
91P/Russell (all)	 18	 2.5–3.0	   Poor fit		  10.0±0.4	   0.212
101P/Chernykh	 8	 2.3–3.4			     8.5±0.3
112P/Urata–Niijima	 4	 1.4–1.5			   11.8±0.4
114P/Wiseman–Skiff	 51	 1.6–2.2	   Poor fit		  11.7±0.1	   0.427
115P/Maury	 4	 2.1–2.3			   11.2±0.1
124P/Mrkos (2020)	 38	 1.7–2.0	   Poor fit		  13.9±0.2	 –1.049
124P/Mrkos (all)	 57	 1.4–2.5	   Poor fit		  13.7±0.1	 –0.158
141P/Machholz	 40	 0.8–1.6	   Poor fit		  11.5±0.2	   0.257
156P/Russell–LINEAR	 115	 1.3–2.3	   Poor fit		    9.5±0.1	   0.113
162P/Siding Spring	 9	 1.3–1.9			   12.3±0.3
178P/Hug–Bell	 11	 2.0–2.8			   11.7±0.1
184P/Lovas	 1	 1.7			   16.1
203P/Korlevic	 11	 3.2–3.8	   Poor fit		    9.2±0.1	   0.450
210P/Christensen	 2	 0.8–0.9			   12.7±0.1
220P/McNaught	 1	 2.4			   13.4
228P/LINEAR	 4	 3.4			     9.5±0.1
249P/LINEAR	 3	 1.7–2.0			   14.4±0.2
254P/McNaught	 3	 3.1–3.6			     7.6±0.9
257P/Catalina	 7	 2.1–3.3			   11.2±0.2
266P/Christensen	 9	 2.4–2.6			   11.3±0.1
277P/LINEAR	 9	 1.9–2.0			   11.4±0.4
278P/McNaught	 5	 2.3–3.3			   11.8±0.2
293P/Spacewatch	 6	 2.1–2.2			   12.7±0.1
296P/Garradd	 1	 2.3			   12.5
304P/Ory	 3	 1.3–2.1			   13.7±0.1
378P/McNaught	 4	 3.8–3.9			     8.6±0.1
398P/Boattini	 49	 1.3–1.9	   9.7±0.5	 29.2±3.3	 12.4±0.2	   0.661
405P/Lemmon	 11	 1.1–1.7			   16.5±0.3
407P/PanSTARRS–Fuls	 10	 2.1–2.2		  11.1±0.2

For comets with more than 10 observations, a value for the coefficient of determination rsqr is given, 
which measures the goodness of fit to the standard equation. If this value is less than 0.5 or there are 
fewer than 11 observations, no fit is presented. If the fit for a linear equation is better than the standard 
fit, this is presented in Table 3(b).

* To the end of March only		                   (Table cont’d on p.381)
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If the early observations are correct and demonstrate secular fad-
ing, then the comet might have reached 8th magnitude in 1945, 
which seems unlikely. Rejecting these observations leaves insuf-
ficient data to draw any further conclusions.

124P/Mrkos

Antonín Mrkos discovered a fast-moving object on plates taken 
at the Klet Observatory on 1991 Mar 16. On subsequent plates, 
he noted that it was diffuse and about 14th magnitude. The comet 
was put into its present orbit by encounters with Jupiter in 1904 
and 1916, which reduced the perihelion distance from 1.7 to 
1.4au. Another encounter in 2010 pushed it back to 1.6au and one 
in 2022 will increase the distance further, so that it will reach 
1.8au by the end of the century.

It is an intrinsically faint comet, and although there are rela-
tively few observations, it has been observed over five returns 
and so qualifies for analysis. The 2020 return has twice as many 
observations as all the others put together. In addition, the ob-
servations are asymmetrically distributed about perihelion, with 
the majority made prior to it. There is no obvious evidence for 
secular trends and the observations are best fitted by a standard 
light curve.

156P/Russell–LINEAR = 1986 R1 = 1993 WU = 2000 QD181

IAUC 8118 (2003 Apr 19) announced the linkage of a comet dis-
covered on UK Schmidt plates in 1986 September with an as-
teroid found at the end of 2000 August by LINEAR. Although it 
only appeared cometary in 1986, the identity was secure. Calcu-
lations by Kenji Muraoka show that the perihelion distance has 
been decreasing over the last 100 years, with significant changes 
in 1935 and 1970. The next significant change was in 2018 in a 
Jupiter encounter to 0.4au, when the perihelion distance reduced 
to 1.33 from 1.58au.

The 2020 return was very favourable, with the comet com-
ing to 0.48au of Earth in late October. It was reported by Taras 

Prystavski as being around two magnitudes brighter than 
expected in early October of 2020, at 13th magnitude. Whilst 
the greater-than-expected brightness could be a consequence of 
the reduced perihelion distance, which would have increased the 
activity of the comet, there are hints of an outburst. The initial 
observations in September and early October are much fainter 
than the mean curve and well outside the scatter of the follow-
ing observations. Against the outburst hypothesis is the fact that 
the reports of DC suggest that the comet was moderately well 
condensed throughout the apparition. In any event, it continued 
to brighten, reaching 9th magnitude in December. Overall, the 
observations are best fitted to a linear light curve, peaking over a 
month after perihelion.

Unfortunately, the comet will be in conjunction when it next 
returns to perihelion and there will not be another good return 
until 2073.

Table 3. Magnitude parameters of comets (Cont’d from p.380)

b) Linear magnitude parameters

Comet	 No.obs.	 Days	 H1	 K1	 ∆T	 rsqr(s)	 rsqr(l)

2017 T2 (PANSTARRS)	   615	 –896–326	   7.1±0.0	 0.0064±0.0003	     8.5±6.1	 0.601	 0.611
2019 N1 (ATLAS)	     34	 –494–150	   8.9±0.4	 0.0110±0.0016	   59.9±16.2	 0.587	 0.656
2019 U6 (Lemmon)	   137	 –173–121	   6.1±0.1	 0.0435±0.0017	     9.1±1.3	 0.822	 0.876
2019 Y1 (ATLAS)	   118	   –86–82	   6.5±0.1	 0.0557±0.0029	 –17.8±1.3	 0.570	 0.809
2020 F8 (SWAN)	   125	   –47–5	   5.9±0.1	 0.0722±0.0057	 –24.3±0.5	 0.196	 0.641 †
2020 M3 (ATLAS)	   194	   –60–191	   9.2±0.1	 0.0321±0.0018	 –14.9±1.8	 0.679	 0.712
11P/Tempel–Swift–LINEAR	     28	   –88–76	 13.9±0.4	 0.0505±0.0107	 –14.2±5.9	 0.407	 0.503
36P/Whipple (all)	     26	 –333–569	 14.4±0.1	 0.0025±0.0008	   44.0±4.1	 0.431	 0.506
88P/Howell (2020)	   369	 –272–377	   6.8±0.1	 0.0294±0.0006	 –32.3±2.0	 0.874	 0.896
88P/Howell (all)	 1017	 –344–471	   7.3±0.1	 0.0264±0.0005	 –26.3±1.3	 0.769	 0.795
156P/Russell–LINEAR	   115	   –65–175	   9.6±0.2	 0.0296±0.0029	 –58.3±3.5	 0.113	 0.530
398P/Boattini	     49	   –49–130	 12.5±0.2	 0.0386±0.0041	   –1.0±3.1	 0.661	 0.696

† ∆T determined without aperture correction

rsqr is given first for the standard equation, then for the linear equation.

The magnitude of the comets can be calculated 
from the equation:

m = H1 + 5.0 log(∆) + K1 log (r)

For many comets there are insufficient obser-
vations or too small an arc to calculate K1 ac-
curately and so a value of 10 is assumed, which 
gives the constant H10. CCD observations ap-
proximating to visual, which include a measure 
of the coma diameter, are included. A correction 
for aperture of 0.0033mm–1 has been applied 
and the H values are reduced to zero aperture.

Some comets do not follow the standard 
equation and are better fitted with a linear 
equation:

m = H1 + 5.0 log(∆) + K1 abs(t–T+∆t)

where t is the Julian Date, T the Julian Date 
of perihelion and ∆t an offset. If ∆t is posi-
tive, the comet is intrinsically brighter prior to 
perihelion.

Figure 29. The observations of 156P/Russell–LINEAR with a linear 
light curve fitted to them.
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Figure 30. 156P/Russell–LINEAR near M33, imaged by Michael Jäger on 2021 Jan 10.


