The comets of 2002 (Part 2)

Jonathan Shanklin

A report of the Comet Section (Director: J. D. Shanklin)

This is the second part of the thirteenth report in the annual series which gives for
each comet: the discovery details, orbital data and general information, magnitude
parameters and BAA Comet Section observations. The year was somewhat unusual
with several bright comets. Further details of the analysis techniques used in this
report are given in an earlier paper.l Ephemerides for the comets described in this
report can be generated from the JPL Small-Body Database Browser.2

Editor’s note

Part 1 of this paper, covering comets with discgvkatter
designations, tables of observers, and tables lmfabrdata and
magnitude parameters, appeared in the 2014 Ocfishegnal?!
Numbering of figures, tables and references in Rarbntinues
sequentially from Part 1.

The comets with discovery letter
designations (continued)

2002 R2 (155P/Shoemaker)

S. Nakano, Sumoto, Japan, reported the CCD recofegymet
1986 Al (P/Shoemaker) independently by T. Orib@3:n reflec-
tor, Saji; diffuse coma of diameter 10", hint af taward the west
on R-band images, mag 18.0) on Sep 9.78 and byakamura
(0.60-m reflector, Kuma,; diffuse with some cent@hdensation,
coma diameter 12", mag 18.6, unfiltered image§em12.81. The
indicated correction to the prediction on MPC 34¥2%T)=-0.14

Palomar 1.5-m reflector by M. Hicks on Sep 14.4ud{eshow a 5"
coma and a slight elongation to the west in a 1@+Aand expo-
sure [AUC 7970, 2002 Sep 14]. The ‘original’ barycentricueabf
1/a suggests that it was a ‘new’ comet from thet Cloud.

2002 S1 (223PISkiff)

B. Skiff, Lowell Observatory, reported his discoyef a comet on
images taken by him in the course of the LONEO§nam, on Sep
17.42 at magnitude 18.0. The object had a modgredeldensed
coma of diameter 10" and a tail 30" long in p.e&b2&t Skiff’s
request, M. Hayessehrke obtained a confirming 5-min CCD R
frame (also on Sep 17, in twilight) with the Low@lbservatory’s
Perkins 1.8-m telescope, showing a 8" coma ani abtaut 30"
longin p.a. 280 or 285P4AUC 7972, 2002 Sep 17].

An encounter with Jupiter in 1980 reduced its paigm dis-
tance slightly, but otherwise there have beengmf@ant changes
to the orbit over the last century. The comet waslvered follow-
ing its recovery in 2009.

200271 (PILINEAR)

day JAUC 7969, 2002 Sep 13]. It has made no recent close ap

proaches to Jupiter.
Visual observations were made between 2002 Decr(\tes
comet was at perihelion at 1.8 au) and 2003 Mawesre in the

M. Blythe & S. Partridge, Lincoln Laboratory, Mlfigeported the
LINEAR discovery of a 16th magnitude comet showéngoma
and a possible tail in p.a. about 260° on Oct F@8owing post-

range of magnitude 24, around two magnitudes brighter thaning on the NEOCP, other observers confirmed theetam ap-

the CCD observations.

2002 R3 (LONEOS)

An apparently asteroidal 18th mag object reporydd®NEOS on
Sep 4.40 was posted on the NEOCP due to its unusotdin.
CCD frames taken on Sep 7.4 UT by D. T. Durig, SmeaTN, with
a 0.3-m reflector showed a hint of diffuseness gest8*-10" in
size on most of his images; his images on Seprii32a.4 also
showed a ‘soft’ appearance, the latter imagesrigrat a faint tail
in p.a. 45°. CCD images taken on Sep 8.1 at K& byichy & J.
Ticha with the 1.06-m KLENOT telescope show thesobps a
slightly diffuse, faint coma of diameter 12", amd®ep 10.04 it was
slightly diffuse with a faint coma of diameter abdi2"-14"; it
appeared diffuse also on images from Sep 13.08/d¥dra, S.
Gajdos & A. Galad found a coma diameter of aboutr5CCD
images taken on Sep 12.1 (0.6-m reflector). Im&ge=n with the
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pearance, including Peter Birtwhistle, Great SdffoK (Oct 4.11
UT, my=15.4, faint 1' tail in p.a. 231°), and J. McGaha;son, AZ
(Oct 4.33, nuclear condensation of mag about Id3déameter
about 6", with a tail 45" long and about 12" wideia. 235° curv-
ing toward the north)AUC 7983, 2002 Oct 4].

2002T4 (54P/de Vico-Swift-NEAT)

K. Lawrence, S. Pravdo & E. Helin, JPL, reportezldfscovery on
Oct 11.22 UT of a 19th magnitude comet (with a@actondensa-
tion of diameter about 4" and a tail about 20" lawgard the south-
southwest) on NEAT images taken at Palomar. M. $ieported
thatimages taken by J. Young at Table Mountaidairi2.3 (through
cirrus clouds) showed a diffuse coma and a faitdibto the south-
west. D. Balam, University of Victoria, reportedtimages taken by
J. Clem with the 1.82-m Plaskett telescope (als@ainl2.3) also
showed the object to be cometary in appearanceéipor 3".3,
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Figure 21. 2002 T7

larger than nearby stars)
[TAUC 7991, 2002 Oct 12].
A. Nakamura, Kuma, Ehime,
Japan, quickly reported
that Kenji Muraoka (Kochi,
Japan) had identified the
comet with 54P, last seen
in 1965. The indicated cor-
rection to the prediction on
MPC 34423 wad\(T)=
—-7.5days.

Calculations by B. G.
Marsden, Smithsonian As-
trophysical Observatory,
indicated that the comet
passed 0.16 au from Jupiter
on 1968 Oct 18AUC 7992,
2002 Oct 13]. It will make
another close approach to
the planetin 2028.
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200275 (PILINEAR)

An apparently asteroidal object of mag 18.4 repboieLINEAR
on Oct 5.39, posted on the NEOCP due to unusuabmatas
found to be cometary in appearance. D. T. Durig. 8AJK.
Blackwood, University of the South, Sewanee, Tdpréed that
CCD images taken with a 0.30-m reflector on Oct 38owed the
object to be diffuse with a hint of a tail 225" long in p.a. 330°
and a soft coma of diameter8". Images taken by G. Hug, Eskridge,
KS, also with a 0.30-m reflector at about the séime, showed a
nearly stellar coma with extension about-415" long in p.a. about
280° [AUC 7998, 2002 Oct 22]. Observers contributing tapttee
liminary orbitincluded Peter Birtwhistle.

2002T6 (PINEAT-LINEAR)

An object reported as asteroidal independenthhbYNEAT (Oct
4.50, mag 20.1) and LINEAR surveys (Oct 7.26, mad)land later
placed on the NEOCP, was found cometary in appearénBirt-
whistle, Great Shefford, UK, reported that CCD iesmtaken with
a 0.3-m reflector on Oct 27.9 showed two faint,

thin, straight tails in p.a. 107° (36" long) an®31 f
(39" long) and a nuclear condensation with dian o
eter about 8". T. B. Spahr reported that 5-min exp :;
sures taken with the Mt Hopkins 1.2-m reflectc , |
on Oct 29.2 showed a small coma of diameter ab 2 |
6" and an extremely faint tail about 10" long ia.p. g; |
330° JAUC 8002, 2002 Oct 29]. Stephen Laurie als§ 6

contributed astrometry to the preliminary orbit. E :
Q9

2002T7 (LINEAR) nl

Another object, of magnitude 17.5, discovered ¢

o el
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CCD images taken on Oct 28.0 showed the object tslightly
‘softer’ than stars of similar brightness. T. BaBpreported that
Mt Hopkins images taken on Oct 29.4 showed thecbligebe
very slightly diffuse, again with it being slightlgrger than the
FWHM of nearby stardAAUC 8003, 2002 Oct 29]. Observers con-
tributing to the preliminary orbit also includedfhen Laurie and
Rafael Ferrando. The final orbit suggests that & inew’ comet
from the Oort cloud, and requires non-gravitatiggabmeters to
achieve a good fit to the observations. Michaeltato calcu-
lated the orbital plane crossings as 2002 Dec@# 2un 27, 2003
Dec 25 and 2004 Dec 25.

Z. Sekanina, JPL, note@he sudden appearance of a promi-
nent antitail is the result of unusual coincidend@se to projec-
tion effects the antitail could not develop befineend of March
2004, at which time the comet was too close tostireto be
observed from the ground (and not close enougldevup in
SOHO’s C3 coronagraphic images). From the orieotatin the
available images of Apr. 220, the dust contained in the antitail
is found to have been ejected most probably betdseovery
(mid-October 2002) and about 300 days before pkohethe
end of June 2003). Because the comet was not eniglgf dra-
matically between discovery (except perhaps infitisé post-
discovery days) and the 2003 conjunction with thre & is likely
that the material in the antitail dates back toairlfy sudden
onset of persistent dust production at or shoréfobe discovery
(i.e., the comet was detected because it ‘turnédtoambout that
time), or the comet’s dust-emission activity pickpdapidly in
mid-2003, when it was behind the sun. The steégletr ¢urve
beginning in August 2003 can support this scenario.

In either case, there was no antitail around 20@:D27 and
none is expected to appear around 2004 June 26inties of the
earth’s transit across the comet’s orbital planéeTangular de-
viation from the radius vector dropping below 9@iplies the
antitail's disappearance. There are two maximahis tangle,
one on April 13, the second on May 21. Unless thst produc-
tion terminated early, more recent ejecta fill tlstire sector
between the antitail and the plasma tail. The Vigjbof this
sector is affected by projection geometry and,degree, is anti-
correlated with the antitail's prominence. Also, long- expo-
sure images, which show the antitail to extendhirrtout, its
slight curvature may be noticed toward greater posiangles
(counterclockwise) farther from the comet, althothgb effect may
be concealed by decreasing brightngat)C 8330, 2004 Apr 23].
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Oct 14.42 and reported as asteroidal by the LII
EAR survey, was found to be cometary in appec.
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ance. P. Birtwhistle, Great Shefford, UK, noted tha Figure 22. The lightcurve of 2002 T7 (LINEAR)Left: all observationsright: daily means.
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it at 11.7 in the Northumberland
refractorx170. The comet ap-

il : visible in 25¢100B on Oct 27.95,
Figure 23. 2002 T7 (LINEAR)
imaged by Bill Ward on 2004

May 21. 11.1. On Nov 17.09 it was visible

in 25<100B at mag 9.9, witha 1.3'
DC5 coma. Several reports in early December @itatound 8.5
with a 2' or larger coma.

By mid-December observers were reporting someézitlop-
ment, unusual in such a distant comet. For exadgptees Abbott
reported a 3.5' long tail on Dec 15.83 in his 0.36flectorx48. By
early February the comet had brightened to 7th ihadg with
observers reporting a tail of between 20" andB30early March,
before the comet went into solar conjunction, obser were
putting it a little brighter than 7th magnitudet blearly the rate of
brightening had slackened off a little.

Alexandre Amorim recovered the comet after solajuaction
on Apr 9.36, estimating it at around 4.6 irx80B. The comet
reached perihelion on 2004 Apr 23 at 0.61 au aakqukat around
3rd magnitude in early May. Roberto Haver repoitted 2.6 to the
naked eye on May 9.83. It faded relatively quicktythat by early
June it was 5th magnitude, with the last nakedadgervation
reported on June 6.36 by David Seargent. By miglithwias around
10th magnitude as it once again moved into solajucation. By
the time it re-appeared in 2004 Dec it was 14thnitade and the
last visual observation was made in early 2005analthough
CCD measurements continued for another year.

The visual tail was longest in early 2004 May, witaximum
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Figure 24. The tail length of 2002 T7 (LINEAR).
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Observations made in 2003 Aug lengths of 8 to 13° for the ion tail being report&€tese observa-
put the comet around 13th magni-
tude. Jonathan Shanklin observedLovejoy), which tend to suggest that a maximum{leiod perhaps
the comet on Sep 29.1, estimating43° was achieved around May 19, although by this the visual

tions are confirmed by images (John Drummond, keop€r, Terry

tail was declining. When corrected for perspeciivappears that
the visual tail was actually longest before peidrelwhen the

peared significantly brighter than comet was more distant.
a week earlier. By Oct 27.03 the
comet had brightened to 10.7,
with a small 0.7' DC6 coma. Itwas junction. After conjunction it rapidly increased tag comet ap-

The coma increased in size, to reach a maximureariy 20’
diameter in late 2004 Jan, declining as the copytached con-

proached the Earth, reaching its maximum of ar@@idn mid-

appearing nearly stellar at mag May, when the comet was closest to Earth. Corrgétindistance

the physical size of the coma was greatest inJmteary and this
perhaps explains both the scatter in total mageiestimates
around this time, and the variation in the lighteurProfessional
measurements suggested coma outflow velocitiesngrigom
1.7 to 2.0 km/s in 2004 April. The degree of corgigion of the
coma shows little pattern prior to perihelion. &tribelion it was
strongly condensed, then quickly became more diffus
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Figure 25. The coma diameter of 2002 T7 (LINEAR).
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Figure 26. The degree of condensation (DC) of 2002 T7 (LINEAR)

J. Br.Astron.Assoc. 124,6,2014



2002 U2 (LINEAR)

M. Bezpalko, Lincoln Laboratory,
MIT, reported the LINEAR discov-
ery of a comet of magnitude 17.
with a tail in p.a. about 270° on Ocf
25.44. L. Sarounova, Ondrejov, re
ported that images taken with the
0.65-m reflector on Oct 26.0
showed a 10" coma @m 15.5) and

280° JAUC 8000, 2002 Oct 26].

This was LINEAR'’s 95th comet. The orbit sugges# this not
a ‘new’ comet from the Oort cloud. A few visual ebgations made
it near 14th magnitude in 2003 January.

2002V (NEAT)

Steve Pravdo, JPL, reported the NEAT discover{;6D images
taken with the 1.2-m reflector at Haleakala on @0, of a magni-
tude 17.3 comet with a tail about 10" long in g26°. Following
posting on the NEOCP, other CCD observers confitireedometary

Figure 28. 2002 V1 (NEAT) imaged by Rolando Ligustri on 2008nJ29.

nature: P. Pravec & L. Sarounova (Ondrejov, 0.68&ftactor), coma
diameter 0'.4, faint tail 0".4 long in p.a. 250°%/dhky (Hradec Kralove,
Czech Republic, 0.40-m f/5 reflector), slightlyfdife coma of diam-
eter about 5"; M. Blasco & S. Sanchez (Mallorcdpém Schmidt
telescope), coma diameter 1BAPC 8010, 2002 Nov 6]. The orbit
suggests that it was not a ‘new’ comet from thet Cloud.

Professional observations in early January shohwedhe un-
derlying continuum was well fitted with a 290K bkaloody, ap-
proximately 14% above the blackbody radiative élguim tem-
perature of 254K. Low-resolution spectroscopic obstons
(range 813 microns) showed a broad amorphous silicate featu
with a 11.2-micron local peak, indicating the preseof crystal-
line olivine JAUC 8053, 2003 Jan 16].

C. B. Cosmovici, Instituto di Fisica dello Spazitdrplanetario,
Consiglio Nazionale delle Ricerche, Rome, repbsie and the
rest of the ITASEL team of the Medicina 32-m ragiescope (M.
Teodorani, S. Montebugnoli & G. Maccaferri) detedtee 22-GHz
water-maser line in comet C/2002 V1 at periheliging a fast,
high-resolution spectrum analyser on Feb 17, 1&®&wihen r=
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. \ . Figure 27. 2002 U2 (LINEAR) imaged
a narrow tail at least 2' long in p.apy Rolando Ligustri on 2002 Nov 8.

Shanklin: The comets of 2002 (Part 2)

0.10%10.121 au), during a strong coronal mass ejectitiH)C
detected by the SOHO spacecraft. The beam siz&\wvas
corresponding to an observed region at the comabatit
80,000km.

The neutral water molecules show a velocity sHift o
12.2 km/s with respect to the nucleus, confirmireggrevi-
ously observed peculiar strong acceleration ofraéuta-
ter molecules in 1996 B2 (Hyakutake) at perihelion
(Cosmoviciet al. 1998,Planet. Space Sa&l6, 467;in 1996
B2, the shift varied between 22 and 44 km/s). Newtater
molecules are normally ejected from the nuclewaici-
ties around 1 km/s. This peculiarity could be exyd by
assuming the sublimation of excited water moledutes acceler-
ated ionised icy grains that form an extended saround the
nucleus. The strong CME may have contributed tatuelera-
tion mechanism AUC 8094, 2003 Mar 16].

Some tentative visual observations in late Nov setgyl that
the comet was approaching 14th magnitude. By &etyreports
were suggesting that it was around 13th magnitddeathan
Shanklin observed the comet with the Northumbertaficictor
on Dec 4.94 estimating it at 12.3 and a much eakject than 2001
RX14- A report from Mike Linnolt also suggested that tomet
was 12th magnitude. It seemed to be brightenintg gapidly, and
CCD observations indicated that it was a gassy tawhiehael
Mattiazzo reported that on Dec 23.53 it was 9.th soma dia.=8',
DC=3in 25%100B.

By 2003 mid-January it had brightened further, idtbriel Oksa
finding it at 6.9 in 2880B on Jan 11.70, despite strong moonlight.
This rapid rate of brightening slowed, though Sepkeetliffe
was the first to see it with naked eye on Jan 2By tontrast the
number of observations increased dramatically, witimy less
regular observers starting to observe the comewise made it
5.6 in 1x50B on Jan 30.80. By early Feb tail development was
becoming significant with around 2° or more beirgjhle.

Moonlight and low altitude were now interfering vidbserva-
tion from the UK. With a frontal system sitting e@mbridge on
Feb 11 Jonathan Shanklin decided to travel wéstdalear skies.
After a couple of hours driving he encountered rciddes near
Droitwich, and found a country site south of OmlssrsThe comet

Figure 29. Sketches by Gabriel Oksa showing the evolu-
tion of comet 2002 V1 (NEAT) as seen ixZB over
2003 Feb 9, 12 and 13.
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Figure 31. The tail length of 2002 V1 (NEAT).

was surprisingly easy in the twilight, showing @ihail and a
creamy coloured nucleus. The total magnitude w@sc8ma di-
ameter 3'and DC8 in %60B.

The final pre-perihelion observation was made gnJiiosé
Gonzélez from his clear mountain location on Fel296vhen it
was about0.5 in his 1k80B.

The comet passed through the SOHO coronagraplafipleti-
helion, traversing across it between Feb 16 antt @@&s a bright
object with a short broad tail, saturating the sens

Shanklin travelled south to Rothera station in Actiea (67°S)
in mid-Feb for his work with the British AntarctBurvey. Having
failed to see the comet on 2003 Feb 18 or 22 heabksto re-
observe it in deep twilight on Feb 25.10 when iswhout mag 2.9
with a 0.7° long tail.

Post-perihelion observations were restricted tosigthern
hemisphere, and are much less frequent. VeteramnassAlbert

326

N W A & N
=1 o =] o o o o
it ol 1 i1 1 i0d | . '

Observed coma diameter (minutes of arc / 10° km)
=)
L

2002 - 2003
Figure 32. The coma diameter of 2002 V1 (NEAT).

Jones saw the comet on Mar 7.35 in his 45mm refraghen it had
already faded to 5.4. By late March it faded furthidnen Shanklin,
now at Stanley in the Falkland Islands, observatit7 in 18508
on Mar 29.02. The final observation was made byhsléed Matti-
azzo on May 3.40 when it was 9.9 in hix260B.

This is an unusual comet where the photometric\iebais
markedly different through the apparition, withalage changes at
around 1.2 au inbound and again at perihelion.rAgmsite fit is
shown in Figure 30.

Visual tail development was never extensive, witheximum of
around 5° being reported in early Feb before theeatalropped
too low in the twilight. The visual tail was slightshorter after
perihelion with up to around 4° being reported amly March,
however this translates into a slightly longer ptgidail. Prior to
perihelion the comet'’s distance from the Earthwakin the range
of 0.8to0 1.0 au, so the changes in observed c@ameeter broadly
match those of the physical coma. After periheffendistance of
the comet steadily increased to 2.5 au. The consageaerally
largest around a month before perihelion, thoughithpart may
simply reflect the better observing conditions. TH@ shows a
clear pattern and was greatest around the timerdfedion.
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Figure 33. The degree of condensation (DC) of 2002 V1 (NEAT).
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Figure 34. The lightcurve of 2002 X1 (LINEAR).

2002V2 (LINEAR)

An apparently asteroidal object of mag 18.6 disceddoy LIN-
EAR on Nov 5.31 and posted on the NEOCP was foarave
cometary appearance. M. Tichy found a compact &iacon
KLENOT images taken at Klet on Nov 7.13. Imagestdy P. R.
Holvorcem & Michael Schwartz with the Tenagra OrBteflector
on Nov 7.4 & 8.4 show the object diffuse with a @dimmeter of

Shanklin: The comets of 2002 (Part 2)

[TAUC 8194, 2003 Sep 3]. It was discovered at 9.8 au fhe Sun
and did not reach perihelion until 2006 Feb. THait@wuggests
that it was not a ‘new’ comet from the Oort clo@CD observa-
tions show that it reached 15th magnitude in 2007.

2002 X1 (LINEAR)

An object of mag 18.0 reported as asteroidal byHAR on Dec
5.44, and placed on the NEOCP due to its unusuabmavas
found to be cometary on CCD images taken around@day D. T.
Durig (Sewanee, TN, 0.3-m reflector; 25" coma=h5.5), by P. R.
Holvorcem & Michael Schwartz (Nogales, AZ, 0.81etescope;
diffuse with coma diameter about 10" and a hinaivat p.a. about
300°), and by Gary Hug, R. Valentine & B. LeifeskEdge, KS, 0.30-
m reflector; diffuse)lAUC 8028, 2002 Dec 7]. The preliminary low
inclination, small perihelion distance orbit wagoijly replaced by a
retrograde, larger perihelion distance orbit éebastian Hoenig
pointed out that no object had been detected inG®thges. The
orbit suggests that it was not a ‘new’ comet froe®ort cloud. The
comet reached 13th magnitude at its two oppositions

2002 X2 (240P/INEAT)

K. J. Lawrence reported the discovery of a cometag 18.4 by
the NEAT team (which now includes also R. BamhEry{elin, S.
Pravdo, M. Hicks & R. Thicksten) from CCD imagdssiawith the
1.2-m Schmidt telescope at Palomar on Dec 7.1ToWinlg post-
ing on the NEOCP, J. Ticha & M. Tichy found the @irto show a
7" coma and a 14" tail in p.a. 45° on Klet imagdeh on Dec 8.8.
P. Holvorcem reported that the co-addition of 3-§2&posures

about 8" [AUC 8013, 2002 Nov 9]. The orbit suggests that it wagaken with the Tenagra Il telescope at Nogales,dkZDec 8.20

not a ‘new’ comet from the Oort cloud. CCD obseiord show
that the comet reached 18th magnitude at best.

2002VPgy, (247PILINEAR) =2010V3

An apparently asteroidal object of 19th magnitudes wiscov-
ered by LINEAR on 2002 Nov 5.31PEC2002-V70, 2002 Nov 15].
Brian Marsden noted that it was not clear if thgpobwas in fact
a comet. It was finally confirmed as a comet in@Q@ec when
observations at the Haute Province Observatoradopthe T2
project showed that it had a tail. This was conéidy follow-up

observations and announcedWWREC2010-Y29 on 2010 Dec 27.

The orbit has been moderately stable over the ¢p&8606-2100.
The comet makes occasional approaches to the Eedhwas
discovered during one in 2002, with the 2010 relaing the clos-
est of the period at 0.54 au.

2002VQy, (LINEAR)

An apparently asteroidal object discovered by LINE&n 2002

showed a coma with diameter about 7" and a taileb®' long in
p.a. about 55°. F. B. Zoltowski, Edgewood, NM, sdteat CCD
images taken with a 0.3-m reflector on Dec 9.15whe comet as
diffuse with a 15" coma diameter and a possiblet figil in p.a.
240° JAUC 8029, 2002 Dec 9]. It was numbered followingetsav-
eryin 2010.

2002 X5 (Kudo—Fujikawa)

S. Nakano, Sumoto, Japan, reported the visuahgisgof a comet
by Tetuo Kudo (Nishi Goshi-machi, Kikuchi-gun, Kumeto-ken,
Japan; Nikon 2€120 binoculars. Coma diameter 2'; central conden-
sation visible, but no tail detected). This wadicored by K. Kadota
(Ageo, Saitama, Japan). 0.25-m /5.0 reflector BGCbma diameter
5'5; tail at least 18' long in p.a. 331X C 8032, 2002 Dec 14].

J. Watanabe, National Astronomical Observatoryapfad, re-
ported the independent visual discovery of thiseidmg Shigehisa
Fujikawa, Oonohara, Kagawa, Japan, (Dec 14.858, 9:16-m re-
flector; report received by Watanabe prior to gsmiance dAUC
8032). Terry Lovejoy, Thornlands, Qld., Australeonfirmed by
Sebastian Hoenig) reported that, based on the egopmEsof other

Nov 11.24 (announced MPEC2002-V71, 2002 Nov 15, where comets in the Solar Wind ANisotropy (SWAN) experithen
B. G. Marsden notedthether this object is a comet or not is incon-board the SOHO satellite, 2002 X5 appeared fauiple at mag

clusivg was found to have a prominent 10" coma with diKan

approximately 1811 on SWAN images that were taken on six

morphology spanning p.a. 1:8800° on images taken by D. Jewitt dates, Nov 613, and posted at the SOHO websife JC 8033,

on 2003 Aug 28.5 with the University of Hawaii Z7Rtelescope
J. Br.Astron.Assoc. 124,6,2014
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The SWAN images and the pre-perihelion lightcunvggest
that the comet could have been found several m@nitisto the
actual discovery, although the SWAN magnitudesdittée fainter
than the extrapolated aperture corrected cunige piossible that
comet hunters were not looking for objects in toethrern sky
below the pole at this time.

R. W. Russell, D. K. Lynch & D. L. Kim, The AerosgaCorpo-
ration; M. L. Sitko, University of Cincinnati; aM. Golisch, NASA
Infrared Telescope Facility (IRTF), report that cjpescopy of
comet 2002 X5 was obtained on Jan 9.1 and :0M34 at 1.53.4
airmasses with the Aerospace Broadband Array Spgpeph
System at the IRTF 3-m telescope. They observeslativiely
smooth thermal-emission spectrum, over most cfpleetral range

covered (314 microns), whose shape resembled a black body nea the twilight. Shanklin was

or slightly above the blackbody radiative equiliton temperature
of 340K. They did not detect any silicate emisdeatures. A 3.4-

The comet was visible in the
SOHO C3 coronagraph from Jal
2510 31. It reached perihelion a
0.19 au on Jan 29.0, when i
showed significant phase angle
effects and faded significantly.
After perihelion it appeared to
brighten again, reaching arounc
1st magnitude. It was recovereg
after conjunction, but a little
fainter than expected whe
Michael Mattiazzo reported it at
5.7 on Feb 7.51in 28.00B, low

able to observe it a few times o
his visit south, on the final oc-

-FUJIKAWA])

micron C-H feature may be present in emission. The emisgion casion on March 18.09 using hiJ&s -
10.2 microns was extended at least 18"-ewsst and 10" north ~ 90mm Orion ShortTube refrac-rigure 36. 2002 X5 (Kudo—Fujikawa)
south, using a 29" nortisouth chop. The beam only needed to beéor (mostly used for solar ob-imaged by David Strange on 2003 Jan 1

moved about 3" easivest to get to the half-power location, sug- ,,

gesting that the infrared emission was concentratethe peak
with an extended coma component. On Jan 10, tletrapewas
essentially unchanged, though perhaps 5% brighexg 8062,

2003 Jan 30].

After a long spell of overcast skies, it cleared@ambridge as
dusk fell on Dec 17 and Jonathan Shanklin was abddserve
the comet with his 0.15-m reflect®80, making it 8.5, DC3 and
diameter 2.4' on Dec 17.73. This contrasts witreokers using
binoculars, for example Tony Scarmato, Calabrelylon Dec
17.70 made it 6.7, coma 5' ix50B and Guus Gilein from the
Netherlands on Dec 18.21 made it 7.2, coma 5*50B. It was a
little brighter in early 2003 Jan; Melvyn Taylors#yving with
16x70B on Jan 5.27 put it at 6.8. Stephen Getliffe arasof the
last to observe it prior to perihelion, estimatibgt 5.3 in his
0.11m reflector on Jan 18.27.
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’ . Figure 38. The degree of condensation (DC) of 2002 X5 (KudgikBwa).
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Figure 35. The lightcurve of 2002 X5 (Kudo—Fujikawa). Figure 37. The coma diameter of 2002 X5 (Kudo—Fujikawa).
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servation) when the comet had faded to about 8réntained
exclusively a southern hemisphere object until iiarch, but
its re-appearance in northern skies did not attraath atten-
tion from observers, although it was fading rapidtywas
around 12th magnitude in early April when the finslual ob-
servations were made.

The lightcurve shows that overall the comet becantiétle
fainter at perihelion, and faded more rapidly tltdorightened.
Separate magnitude parameters are given for piepast-perihe-
lion and the lightcurve shown is a composite fit.

A short tail less than a degree long was seen tarjperihelion,
and the best seen after perihelion was only 2°nwinelrew Pearce

saw it on Feb 8.51 in 280B. The observed coma diameter reache

a maximum of around 10', and appeared to shrirtkesomet
approached perihelion, probably due to the podysekving con-
ditions. The actual physical size changed litttetigh the appari-
tion. The coma DC followed the expected patterbefoming

most condensed around the time of perihelion.

2002Y1 (Juels—Holvorcem)

A cometwas found on CCD images taken with a 0. I5®@refrac-
tor by Charles W. Juels (Fountain Hills, AZ) andlBd&. Holvorcem
(Campinas, Brazil) on Dec 28.44. Holvercem repattatico-add-
ing five 45-s and one 90-s exposures taken arowwd28.5 re-
vealed a coma 1'.8 in diameter. Following postinghe NEOCP,
several other observers reported on the cometagaaance of
the object, including D. T. Durig (Sewanee, TN),onfoted that
300-s CCD exposures with a 0.3-m reflector showedraer coma
of diameter 30" and a wider, diffuse glow of diaere?'.5 [AUC
8039, 2002 Dec 29]. The orbit suggests that it m@sa ‘new’
comet from the Oort cloud.

Paulo Holvorcem provides this background informmatizharles
Juels and myself collaborate over the internethwlite help of
‘fast’ ADSL internet connections, which makes fiyel@ commu-

5

6 —

o o]
|

Observed magnitude
=]

13

14 T T T T T T ‘ T

Feb Mar Apr May Jul
2003

Figure 39. The lightcurve of 2002 Y1 (Juels—Holvorcem).
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Figure 40. 2002 Y1 (Juels—Holvorcem) imaged near NGC6946 by Ro
lando Ligustri on 2003 Feb 25.

nicate and transfer images in near-real time betwEeuntain
Hills (near Phoenix, Arizona) and my home in CarapjBrazil.
From here | can schedule search and follow-up ratrfSountain
Hills using software | wrote for this purpose (drey can be
planned by Charles), and we can split the task$atd analysis
by transferring images over the internet. The asgtric obser-
vations from codes 926, 848, and 860, which yoursB#PECs
are obtained in an analogous way. These days lihéedve my
house to observe!

We were very lucky to find 2002 Y1 on the firshhigith the
new 0.12-m f5 refractor on an automated (high-endynt. For
some time we had considered the idea of doing fiettesearches
for new ‘bright’ objects, and this was our firstpeximent. The
field of view of the SITe CCD is about 2233 degrees. On that
first night (December 28) we searched some 300rsqiegrees
and were surprised to find an object of appareniifjuse ap-
pearance. Co-adding the discovery images and afieers taken
for follow-up on the same night suggested a conwautah.8 in
diameter, which we didnt immediately report (iesged too much
luck, maybe it was not real). But we reported tbsifions imme-
diately to the MPC, which posted the object (thefienred to as
HJO0080) on the NEOCP. It was soon confirmed byrsfts® we
were sure that it was real. And if it was real,rtlike co-addition
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Figure 41. The degree of condensation (DC) of 2002 Y1 (Juels—
Holvorcem).
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of the images showed that it was a comet. We #qgorted the
detection of the coma on December 29, and soomdids the
comet was announced on an IAUC and an MPEC.

Some observations in early 2003 Jan suggesteththabmet
might be around 13th magnitude. Seiichi Yoshidareged it at
10.7in his 0.32-m reflector on Jan 11.79. Obsemsatater in Janu-
ary after the Moon left the sky suggest that theetchad bright-
ened to 10th magnitude. Observing on Feb 3.1 vi#8@B and
25x100B Jonathan Shanklin found the comet was a ldiffese
object of approximately mag 8. Observing witkx@8B on March
2.80 Guy Hurst found that the comet was 7.2. It bréghtest in
early April, and Stephen Getliffe found it 6.5 kBDB on April 2.17.

It passed through solar conjunction in the secaifddf April
and became a southern hemisphere object. By noasislowly
fading. Alexander Amorim recovered it on May 3.3%em it was
7.0 in his 2680B. Amonth later, Stuart Rae found it at 8th rimag
his 15¢70B on June 10, 11 &12. By the end of July it wasgyrh0
and Andrew Pearce made the final observation or3&u8B when
itwas 12.9 in his 0.41m reflector.

There was some tail development, but at best thgssawound
one degree, for example Atilla Kodgiss reporting a 1.2° tail in
p.a. 18 on 2003 Apr 2.10. The observed coma wgssaat the
end of Feb, with the comet being closest to Earthid-month,
when the Moon was full. The physical size of themeahanged
little through the apparition. The coma DC follovtbd expected
pattern of becoming most condensed around the dinperi-
helion.

The numbered periodic comets at
perihelion in 2002

6PI/d’Arrest

The comet made its 18th observed return, but tagsaypoor one,
with the comet at a small elongation when in visitainge. It was
first observed by La Hire in 1678 and only fouratliperiodic
comets (Halley, SwiftTuttle, Ikeya-Zhang and TempeTuttle)
have a longer observational interval. At a goodrred’Arrest
can reach naked eye brightness, but orbital petiors have
increased its perihelion distance over the pastrigwrns and
predictions suggested that it was unlikely thatitild get brighter
than mag 12 at this return. Only two CCD observetiovere re-
ported, both made over a year before periheliognithe comet
was 21st magnitude.

7P/Pons—Winnecke

The comet was discovered by Jean Louis Pons vidthzm re-
fractor at Marseilles in 1819, but was then logtl wediscovered
by Friedrich August Theodor Winnecke with a 0.1tefnactor in
Bonn in 1858. He demonstrated the identity andved the
comet in 1869. The perihelion distance has slowsntincreasing
since the early 1800s. It can make close approdohes Earth
and did soin 1927 (0.04 au), 1939 (0.11), 189201819 (0.13) and
1921 (0.14). An outburst of the meteor shower aasetwith the
comet, the June Bodtids, occurred on 1998 June 27.6

On this return it was best seen from the southemisphere,
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where a few observers made visual observationscdimet was
brightest in June and July when it reached aro@tidrhagnitude.

I5P/Finlay

William Henry Finlay discovered this comet from @ape Ob-
servatory on 1886 September 26, with a 0.18-mcefralt was

around 11th magnitude at this and the followingnretin 1906 it
passed 0.3 au from the Earth and reached 6th midgnidupiter
perturbations in 1910 gave an unfavourable retudil3, but a
good one in 1919, though they were unfavourabés #fiat until

1953, when it was recovered. It has been obsetveceay return
since 1953, and this was its 13th return. It ism&msically faint

object and there are usually few visual observatidhis was no
exception, though CCD observations suggest thattmet

reached 13th magnitude in February. A Septembirgtien would

give favourable observing circumstances, under lwtiie comet
could reach 5th magnitude.

18D/Perrine -Mrkos

This comet was last seen in early 1969, when ithwightest after

perihelion. Discovered in 1896 and seen at onfyifiaturns despite
a six year period, it has had something of a chrequgstory, with

quite large variation in intrinsic magnitude froeturn to return,

suggestive of outburst behaviour. It was not se¢higreturn.

22PIKopff

22P/Kopff was discovered photographically by A. Koat
Konigstuhl Observatory in 1906, when it was aroonady 11. The
next return was unfavourable, but it has been aeewery return
since then. Following an encounter with Jupitel 942/°43 its
period was reduced and the perihelion distancesdsed to 1.5
au. The following return was one of its best ande#ched 8th
magnitude. The next return was unusual, in thetas 3 mags
fainter than predicted until perihelion, when iightened by 2
mags. It suffered another encounter with Jupitdi9is4, but this
made significant changes only to the angular elésné864 was
another good return and the comet reached 9th moagni

The 2002 return was not favourable and only a feseova-
tions were received, suggesting that the comehezht2th mag-
nitude in September.

26PIGrigg-Skjellerup

John Grigg discovered this comet with a 90mm rédrafrom
Thames, New Zealand in 1902 July. It was lost vatibvered by J.
F. Skjellerup during a search with a 75mm refraatdRosebank,
Cape Town in 1922 May. This was the first retuncei1922 at
which it was not observed, though the period oibility is al-
ways quite short.
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Figure 42. The lightcurve of 46P/Wirtanen.

28P/Neujmin

Although visual observations were made at theddstn in 1984,
this time round only CCD images were obtained. €hedicate
that the comet was around 16th magnitude in Jureeephemeris
suggests that it should have continued brighteaimgmight just
have come within visual range for southern hemispbbservers
towards the end of the year, prior to becoming lyqaaced.

30P/Reinmuth

Karl Reinmuth discovered this comet during the sewf a minor
planet survey at Heidelberg Observatory in 192& Mas a good
return and it reached mag 12, however an encowittedupiter in

1937 increased the perihelion distance and it wased in 1942/
'43. The perihelion distance reduced again fod8&8 and follow-
ing returns and 2002 was its best return sinceodesy, with the
comet not far from opposition when near perihelidisual ob-

servers made it 13th magnitude when at its brigltdsebruary
and March 2003.

3 1P/Schwassmann—-Wachmann

The German pair’s second comet was discoveredi® 40mag 11
and it has been observed since at every returncdinet encoun-
tered Jupiter in 1997, shifting the perihelion t853au and return-
ing it to the low eccentricity orbit that it hadqrto an encounter
in 1926. This substantially reduced its peak brighs, and only
CCD observations were received this time, withcibmet reach-
ing 17th magnitude in 2002 February.

46P/Wirtanen

Carl A. Wirtanen discovered the comet at Lick i89lt is in a
chaotic orbit, and its perihelion distance was nmectuced due to
approaches to Jupiter in 1972 and 1984. It has baworted to
outburst, but BAA data suggests that it has jushlrejuvenated
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after the perihelion distance was - .
reduced. A December perihelior
would give a close approach tc
the Earth and this will be

achieved in 2018. In 2002 the peri L d "

helion was in August, and the = -

comet was exclusively a morning

object. o ;
The first visual observation L sl

was reported n early AugLJStFigure 43. 46P/Wirtanen imaged by

when the comet was around magiovanni Sostero on 2002 Oct 2.
11.5. Observations suggest that

the comet peaked at around 9th magnitude in |giteBeber. Jon-
athan Shanklin observed it on Oct 19.18, estimattaigL0.4 in his

0.2-m LX200x75. The comet faded and the last visual observa-

tions in mid-November made it around 13th magnitiitie obser-
vations are best fitted by a linear type lightcumwéh the comet
brightest about a month after perihelion.

57PIdu Toit—Neujmin-Delporte

Perturbations by Jupiter in 1872 and 1884 reduwegérihelion
distance from 1.7 to 1.3 au, but the comet waslisobvered until
1941, when there was a perihelic opposition, th& pessible
between 1800 and 2000. It was independently foyriddmiel du
Toit at Harvard’s Boyden Station in Bloemfonteiou$h Africa on
July 18; by Grigory Neujmin at Simeiz Observat@ymea on July
25 and by Eugéne Delporte at the Royal Observatiagle, Brus-
sels on August 19. The comet may have been in mithtidis-
covery, as it was comparatively much brighter thiesubsequent
observed returns. It was lost for the next fouunes. Further
perturbations in 1954 and 1966 returned the péoiheistance to
near its previous value and it remains at arou@d.- The comet
was recovered in 1970 thanks to exceptionally ateupredic-
tions by Brian Marsden. It again outburst at th@6l8sturn. The
2002 return was the best since 1964. Another Jananunter in
2038 will reduce the perihelion distance slightiyL.t6 au.

A faint object reported as a possible NEO candidat€002
July 12.21 by S. Pravdo, Jet Propulsion Laboratombehalf of
NEAT and described as appearing cometary was rezjat the
Minor Planet Center as being on the line of vasiaind to have
the motion of comet 57P, but to be displaced frbat brighter
comet by more than 0.2° on the 1.2-m Palomar Sdhfinsiches.
NEAT had reported the brighter comet on July 1 gbcheck with
Pravdo did not reveal anything obvious at the Jdulyxpected
position of the new object. Following a requesttigyMinor Planet
Center, M. Tichy & J. Ticha (Klet, KLENOT 1.06-nTiector) lo-
cated the new object, describing it as diffuseteadng a coma of
diameter 8-10"; as did G. Masi & F. Mallia (Campo Catino, ong/
8 reflector), whose co-addition of five images @adotal integra-
tion of 20 min) showed a well-defined 12" coma andelicate
northeast-southwest elongation. The positions @hg ¢onsist-
ent with the orbital elements for comet 57P wiflofTthis ‘compo-
nent B’ delayed by 0.19 day. Comet 57P was anoraltwuight at
its unfavourable 1996 return, when mias 13.3, some 5 magni-
tudes brighter than expected, at the first postipc observa-
tion on July 24.8IAUC 7934, 2002 July 13].

Y. R. Fernandez, D. C. Jewitt & S. S. Sheppardy&hsity of
Hawaii, report the detection of an additional 18ponents (€T)
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of comet 57P in observations taken on July 17.51&8xwith the second half of May 2001, a little more than 400 -dagfore
University of Hawaii 2.2-m reflector. The comporerdange from  perihelion at a heliocentric distance of about 28. By con-
well condensed to diffuse with little central condation and have trast, all attempts to fit the offsets on the agstion of a separa-
comae of diameter ¥5". Components |, K, L, N, P, and T show ation near the 1996 perihelion have failed, leavBygtematic

lack of central condensatio®NUC 7935, 2002 July 20].

Z. Sekanina, JPL, notedery preliminary analysis of the rela-
tive astrometry of the two brightest nuclei hasrbeempleted,
employing a new computer code recently developeB. .
Chodas and myself. The parameters of the standaxtehfor
split comets are now determined with full accounthe plan-
etary perturbations and the nongravitational eféeah the prin-
cipal nucleus. The results suggest that nucleusuichave bro-
ken off from primary A near perihelion in 1996tHé event had
occurred exactly at perihelion, plausible values tbe
nongravitational deceleration #8x10> solar attraction, as B
is obviously a persistent companion; cf. Sekan®f2] Comets,

ed. L. L. Wilkening, pp. 25287) require that B separated from A

with a reasonably low velocity, whose transversmponent
ranged from 0.5 to 1 m/s in the direction oppotiite orbital

motion and whose normal component was some&®4n/s to-
ward the north orbital pole. These solutions ardependent of
the radial component of the separation velocity.

Similar solutions are also found for separationds 100 days
before and after perihelion, except that the deetien then
correlates with both the transverse and radial comgnts. Be-
cause of the comet’s extremely low orbital inclioat it is doubt-
ful that the separation parameters can ever berdeted with
high accuracy. It is unlikely that companionsTCare all prod-
ucts of the same event. In particularsFOwvere probably released
from A more recently than B was. Some of nucler ivhay be
fragments of B, but a more complex fragmentati@nanchy is
also possibl¢lAUC 7946, 2002 August 3].

Further to this report, Sekanina notéeas able to link the
observations of the August 7 secondary nucleus thike of
companion F on July 17. An excellent fit (meanceai 0'.26)
suggests that F separated from nucleus A most jpigha the
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Figure 44. The lightcurve of 92P/Sanguin.
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residuals of a few arcsec. The 2001 solution ieainsensi-
tive to the adopted nongravitational deceleratiirit, is on the
order of several units of T®solar attraction. The derived sepa-
ration velocity is then about 5 m/s, mostly in thbital plane
[IAUC 7957, 2002 August 19].

A few visual observations were made, which show tha
primary component was around 13th magnitude fro622Iuly
to September, and the comet was followed by CC2mvess
until November.

67P/Churymov—Gerasimenko

The comet, which is the target of tResettamission, was well
observed by visual and CCD observers at the 2002nreéDetails
are given in the author’s paper on ‘The brightnes€7P/
ChurymowGerasimenka?,

77P/Longmore

The comet was discovered by Andrew Longmore oreplitken
with the 1.22m UK Schmidt at Siding Spring on 19@&e 10. The
comet was perturbed into its present orbit by asoenter with
Jupiter in 1963, which reduced the perihelion diséafrom 3.0 au
to 2.4 au. Afurther encounter in 2046 will redii¢erther to 1.9 au.

A couple of visual observations were made in 20@2d4, when
the comet was around 14th magnitude. CCD obsensti@re
made throughout the first half of the year.

89P/Russell

This comet was discovered by Ken Russell on platesn with

the 1.22m UK Schmidt at Siding Spring on 1980 28pT he orbit
has been fairly stable over the last century, anddistant Jovian
encounters later this century make only small ckangit. A few
CCD observations show it fading from 17th to 18thgmitude

between 2002 August and November.

90P/Gehrels

The comet was discovered by Tom Gehrels on platentwith
the 1.22m Palomar Schmidt on 1972 Oct 11. The shioitvs little
change over the last couple of centuries, and doesange in
the next century. CCD observations show that theetevas around
17th magnitude between 2002 September and December.

92P/Sanguin

The comet was discovered by Juan Sanguin with.8ie0double
astrograph at El Leoncito, Argentina, on 1977 GctThe comet
has occasional distant encounters with Jupitethieythave made
little change to the orbit. For a 13th magnitudmebit was sur-
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Figure 45. The Machholz complex (from Sekanina & Chodas).

prisingly well observed, with CCD observations depgenting
visual observations from 2002 June to December.

96P/Machholz

Don Machholz discovered this comet on 1986 May ithw
29x130B. The orbit is evolving relatively rapidly, Wwithe perihe-
lion distance decreasing from 0.13 au at discogedy09 au at the
end of this century. It will pass 0.3 au from EantB028 June. The
comet is the largest known object in the complegrlgécts that
includes the Quadrantid, delta Aquarid and dayfAmetid mete-
ors, and the Marsden and Kracht groups of SOHO tmhis is
described in more detail by Sekanina & Chotasio show that
the angular orbital elements of these objects wulepid evolu-
tion, and may originate from a single body.

The comet is rarely well placed for ground baseskokation,
but Michael Mattiazzo was able to see it on 200& D&& 17 with
his 0.28m reflector when it was about mag 13.5atnohly 10°
altitude. It passed through the SOHO coronagragti Between
2002 Jan 6 & 9. This was quite a spectacular passeith the
comet entering the field head first, and rotatimgd during peri-
helion passage so that it left tail first. It stdadrightened, enter-
ing the field at around 3.5 and leaving it at a8, though at
this point the sensor had saturated. After pephe{ienichi Kadota
was able to image the comet from Jan 13 to Fels t4aaled from
around 5.5 (Cousins 1) to 14.7.

I 15PIMaury

The comet was discovered by Alain Maury on plaagsn with
the 1.22m Palomar Schmidt on 1985 Aug 16, thougVag not
announced for another three weeks. The orbitiityfsiiable with
no significant changes over the period 1900 to 2T@fee CCD
measurements were made in 2002 May and June bya&kim
Nakamura, when the comet was 19th magnitude.

124P/Mrkos

Antonin Mrkos discovered a fast moving object oateé taken
at the Klet Observatory on 1991 March 16. On subsetplates
he noted that it was diffuse and about 14th madeitlihe comet
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was put into its present orbit by encounters witpitér in 1904
and 1916 which reduced the perihelion distance ftomto 1.4
au. Further encounters in 2010 and 2022 will ineeetto 1.8 au
by the end of the century. Five CCD observationsewrade
between 2001 Sept and 2002 Feb, when it was aroagditude
20. It has a fairly favourable return in 2014 witegets to within
0.7 au of the Earth, but it will still be a CCD ebf unless it
outbursts.

125P/Spacewatch

The comet was found by Tom GehrelSpacewatcimages taken
on 1991 Sept 8 with the 0.91m reflector. At theetiinwas the
faintest comet discovered, at a nuclear magniti@4 4. It was
slightly brighter than expected at the next retteaching 14.5 in
1996 July. The comet experiences occasional patiorts by Ju-
piter, some of which increase and others decrégspdrihelion
distance, which varied between 1.7 and 1.5 awei2@th century.
Further encounters this century will increase iL#® au. There
was only one positive CCD image of the comet tatehis return,
when it was 18th magnitude on 2002 March 12.

Other comets at perihelion in 2002

2000SV,, (LINEAR)

Since the report on the comets of 2000 was puldisha few
further observations of this comet have come tbtigvith the
comet estimated at a little brighter than 14th nitage in 2003
February and March by several observers. Reviseghituale
parameters are given here.

258P/PanSTARRS =2012 HI

Pan-STARRS discovered a 22nd magnitude comet o /R0l
27.43. Images of the comet were then found in Ntiven survey
data from Feb 7 and March 28, éplacewatcllata from March
29. As the orbit became better defined, observatioom 2002
were found, though it has not yet been given antigefor this
return. A series of encounters with Jupiter betwi¥tv and 1940
reduced the perihelion distance from 5.0 to 3.7aad,another in
2091 willincrease itto 5.2 au.

The following comets were also at perihelion dur2@®2: 2000
WM (LINEAR), 2001 C1 (LINEAR), 2001 K5 (LINEAR), 20042
(LINEAR), 2001 OGg(LONEOS), 2001 P3 (39P/Oterma), 2001 R1
(201P/LONEOS), 2001 Rfgy(158P/KowatLINEAR), 2001 T3 (P/
NEAT), 2001 T4 (166P/NEAT), 2001 U6 (LINEAR), 2004, (182P/
LONEQOS), 2001 X1 (LINEAR), 2001 Y1 (152P/Hellrawrence), 2003
F6 (211P/Hill), 2003 K1 (Spacewatch) and 2003,0(R/NEAT).
Those found prior to 2002 have already been des#fibl and
those found in 2003 are described on the Sectitrpage cover-
ing the comets of 20@3and periodic comets 2629913

Many comets were discovered with the SOHO LASCOmor
graphs and were not observed elsewhere. The majodte
sungrazing comets of the Kreutz group and werexpécted to
survive perihelion. Some of the comets showed ihattall and it
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Table 5. SOHO comets

Comet IAU Circular Comet IAU Circular Comet IAU Circular Comet IAU Circular

a) Kreutz group 2002 K10 7951, 2002 Aug 10 2002 W4 8100, 2003 Mar 25 1997 U9 7931, 2002 Jul 2
1998 H5 7842, 2002 Mar 5 2002 L1 7916, 2002 Jun 7 2002 W5 8103, 2003 Mar 31 1998 V8 7916, 2002 Jun 7
1998 H6 7842, 2002 Mar 5 2002 L2 7916, 2002 Jun 7 2002 W6 8106, 2003 Apr 3 1998 W7 7916, 2002 Jun 7
1998 V9 7916, 2002 Jun 7 2002 L3 7918, 2002 Jun 13 2002 W7 8106, 2003 Apr 3 ~ 1999 F3 7898, 2002 May 13
1998 X12 7916, 2002 Jun 7 2002 L4 7918, 2002 Jun 13 2002 W8 8111, 2003 Apr 8 1999 K16 7842, 2002 Mar 5
1999 H8 7839, 2002 Mar 1 2002 L5 7919, 2002 Jun 14 2002 W9 8263, 2004 Jan 7 1999 L9 7842, 2002 Mar 5
1999 H9 7839, 2002 Mar 1 2002 L6 7922, 2002 Jun 17 2002 W10 8263, 2004 Jan 7 1999 P7 7863, 2002 Mar 29
1999 J13 7839, 2002 Mar 1 2002 L7 7930, 2002 Jul 2 2002 W11 8263, 2004 Jan 7 2000 B8 7853, 2002 Mar 14
1999 K17 7842, 2002 Mar 5 2002 L8 7930, 2002 Jul 2 2002 W12 8263, 2004 Jan 7 2000 J8 7899, 2002 May 13
1999 M4 8022, 2002 Nov 24 2002 M1 7930, 2002 Jul 2 2002 W13 8263, 2004 Jan 7 2000 N4 7899, 2002 May 13
1999 W2 7898, 2002 May 13 2002 M2 7930, 2002 Jul 2 2002 W14 8263, 2004 Jan 7 2000 X9 7919, 2002 Jun 14
2000 F2 7913, 2002 May 30 2002 M3 7935, 2002 Jul 20 2002 W15 8263, 2004 Jan 7 2001 C7 7936, 2002 Jul 22
2000 F3 7913, 2002 May 30 2002 M4 7935, 2002 Jul 20 2002 W16 8263, 2004 Jan 7 2001 K11 7952, 2002 Aug 10
2000 G3 8073, 2003 Feb 14 2002 M5 7935, 2002 Jul 20 2002 W17 8263, 2004 Jan 7 2001 L10 7952, 2002 Aug 10
2000 H6 7899, 2002 May 13 2002 M6 7935, 2002 Jul 20 2002 X3 8034, 2002 Dec 14 2001 R7 7952, 2002 Aug 10
2000 H7 7899, 2002 May 13 2002 M7 7935, 2002 Jul 20 2002 X4 8034, 2002 Dec 14 2001 V6 7952, 2002 Aug 10
2000 T5 7919, 2002 Jun 14 2002 M8 7948, 2002 Aug 3 2002 X7 8264, 2004 Jan 9 2001 X10 7952, 2002 Aug 10
2000 T6 7919, 2002 Jun 14 2002 N1 7936, 2002 Jul 22 2002 X8 8264, 2004 Jan 9 2002 A4 7951, 2002 Aug 10
2001 H8 7918, 2002 Jun 13 2002 O1 7936, 2002 Jul 22 2002 X9 8264, 2004 Jan 9 2002 H8 7951, 2002 Aug 10
2001 J5 7931, 2002 Jul 2 2002 02 7936, 2002 Jul 22 2002 X10 8264, 2004 Jan 9 2002 P3 7956, 2002 Aug 19
2001 K10 7931, 2002 Jul 2 2002 03 7936, 2002 Jul 22 2002 X11 8264, 2004 Jan 9 2002 R8 7984, 2002 Oct 5
2001 L11 7952, 2002 Aug 10 2002 P2 7956, 2002 Aug 19 2002 X12 8264, 2004 Jan 9 2002 T2 7991, 2002 Oct 12

2002 C3 7839, 2002 Mar 1 2002 Q7 7963, 2002 Aug 31 2002 X13 8266, 2004 Jan 12 2002 U6 8025, 2002 Dec 2
2002 C4 7839, 2002 Mar 1 2002 Q11 7969, 2002 Sep 13 2002 X14 8266, 2004 Jan 12 2002 V4 8073, 2003 Feb 14
2002 D1 7839, 2002 Mar 1 2002 Q12 7969, 2002 Sep 13 2002 X15 8266, 2004 Jan 12 2002 X6 8073, 2003 Feb 14
2002 E1 7850, 2002 Mar 12 2002 Q13 7969, 2002 Sep 13 2002 X16 8269, 2004 Jan 15 2002 Y2 8073, 2003 Feb 14
2002 E3 7862, 2002 Mar 28 2002 Q14 7969, 2002 Sep 13 2002 Y3 8266, 2004 Jan 12 Note: 2002 P3 waSOHO 500

2002 F2 7862, 2002 Mar 28 2002 R6 7984, 2002 Oct 5 IOZ e e, 200 cRl L8

2002 F3 7862, 2002 Mar 28 2002 R7 7984, 2002 Oct 5 (A comet announced as 2002 W18 apd) Kracht group |

2002 G2 7873, 2002 Apr 10 2002 S2 7975, 2002 Sep 21 pears to be identical to comet 2002 W12)999 M3 7853, 2002 Mar 14
2002 G4 7882, 2002 Apr 22 2002 S3 7984, 2002 Oct 5 1999 N6 7854, 2002 Mar 20
2002 G5 7882, 2002 Apr 22 2002 S6 7986, 2002 Oct 7 b) Marsden group 2001 Q8 7952, 2002 Aug 10
2002 H1 7882, 2002 Apr 22 2002 S8 7991, 2002 Oct 12 1998 A2 7853, 2002 Mar 14 2001 R8 7952, 2002 Aug 10
2002 H3 7886, 2002 Apr 29 2002 S9 7991, 2002 Oct 12 1998 A3 7853, 2002 Mar 14 2001 R9 7952, 2002 Aug 10

2002 H4 7886, 2002 Apr 29 2002 S10 7991, 2002 Oct 12 1998 A4 7863, 2002 Mar 29 2001 N2 7956, 2002 Aug 19
2002 H5 7886, 2002 Apr 29 2002 T3 7991, 2002 Oct 12 1999 N5 7854, 2002 Mar 20 2002 Q8 7963, 2002 Aug 31
2002 H6 7886, 2002 Apr 29 2002 U1 8000, 2002 Oct 26 1999 P6 7863, 2002 Mar 29 2002 Q10 7969, 2002 Sep 13
2002 H7 7948, 2002 Aug 3 2002 U3 8022, 2002 Nov 24 1999 P8 7863, 2002 Mar 29 2002 S4 7984, 2002 Oct 5
2002 J1 7897, 2002 May 9 2002 U4 8022, 2002 Nov 24 1999 P9 7863, 2002 Mar 29 2002 S5 7984, 2002 Oct 5
2002 J2 7897, 2002 May 9 2002 U5 8022, 2002 Nov 24 2000 C7 7919, 2002 Jun 14 2002 S7 7986, 2002 Oct 7

2002 J3 7899, 2002 May 13 2002 U6 8025, 2002 Dec 2 2002 R1 7969, 2002 Sep 13 2002 S11 7991, 2002 Oct 12
2002 J6 7909, 2002 May 28 2002 U7 8025, 2002 Dec 2 2002 R4 7984, 2002 Oct 5
2002 J7 7909, 2002 May 28 2002 U8 8025, 2002 Dec 2 2002 V5 8073, 2003 Feb 14 ¢) Kracht group Il

2002 J8 7913, 2002 May 30 2002 U9 8025, 2002 Dec 2 5002 R5 7984, 2002 Oct 5
2002 K3 7909, 2002 May 28 2002 V3 8073, 2003 Feb 14 i)ggl‘;leée; grgléal 2002 Mar 4
2002 K5 7913, 2002 May 30 2002 V6 8099, 2003 Mar 25 : ar .
2002 K6 7913, 2002 Maz 30 2002 V7 8099, 2003 Mar 25 1997 H4 7841, 2002 Mar 4 ) SOHO comets not assigned
2002 K7 7913, 2002 May 30 2002 W1 8100, 2003 Mar 25 1997 H5 7841, 2002 Mar 4 to a group

2002 K8 7951, 2002 Aug 10 2002 W2 8100, 2003 Mar 25 1997 02 7931, 2002 Jul 2 1999 O4 8025, 2002 Dec 2
2002 K9 7951, 2002 Aug 10 2002 W3 8100, 2003 Mar 25 1997 U8 7931, 2002 Jul 2 2000 S5 7885, 2002 Apr 25

is possible that some observations of the supposedMercu- Other comets and objects observed
rial p_IaneF Vulcan_were act.uaI.Iy tiny Kreutz gromq:mets.. Some during the year
confirmation of this theory is given by ground-b&&CD images
taken of 2008 O1 (SOHO) during the total solarpeseliof 2008
August. 29P/Schwassmann-Wachmann
Table 5 lists the IALCirculars announcing the Kreutz comets
and those of the Marsden, Meyer and Kracht grompsgrevi-  This annual comet normally has frequent outburstd@r a number
ously mentioned. Further background is given ivimes papers, 0f years seems to have been more often activetitaHistorically
on the Section web page covering the comets ofi2@02l on the it rarely got brighter than mag 13 in outburstsy&eer even this is
Sungrazing Comets web palge. remarkable for an object that is more distant thagiter from the
One of the brighter Kreutz objects was 2002 J&adisred by ~ Sun. Itis possible however that its pattern oblvédur has changed.
Kazimieras Cernis on May 13. Jonathan Shanklingeddently  In the first half of 1998 it was in outburst on et occasions and
discovered it at 08:30 on May 14, however this W&bours after  this also occurred in 1999. 2000 was exception#héapparent lack
the discovery had been posted and by then the caamtery of outbursts, whereas it was in almost continuatisurst in 2004.
obvious. Shanklin might have spotted it the presiday as he The randomly spaced outbursts may be due to a #hbeat wave
had looked at the C3 images on the previous evening propagating into the nucleus and triggering suliioneof CO in-

334 J. Br.Astron.Assoc. 124,6,2014



side the comet. This comet is an ideal targehfose: equipped with
CCDs and it should be observed at every opportunity

In 2002 the comet was not well placed for obseovdiiom the
UK, as it was in Capricorn when at opposition inyeAugust.
Better placed observers reported almost constéiitgcbe-
tween mid-June and early December, with the corging be-
tween 12th and 14th magnitude.

Other objects of interest

Some asteroids have orbital characteristics trasamilar to
those of some periodic comets, and are worth inctyth ob-
serving programmes in case they develop cometatyrfes.
Some of those discovered during 2002 include: AZ2AR,
[LINEAR], A/2002 AO; [LINEAR] = (163070), A/2002 Akq
[NEAT], A/2002 AO45[LINEAR], A/2002 FC [LONEOS], A/
2002 G4 [NEAT], A/2002 JE o9 [LINEAR], A/2002 JGsg [LIN-
EAR], A/2002 JW15[Spahr], A/2002 KJ[NEAT], A/2002 L},
[LINEAR], A/2002 MT3 [NEAT], A/2002 RN;g, A/2002 RN g,
A/2002 RG 1g[LINEAR], A/2002 RP,50[LONEOS], A/2002 UQ
[LINEAR] = (170013), A/2002 WW; [NEAT], A/2002 XG3g[LIN-
EAR], and A/2002 YKg [LINEAR]. The discovery search pro-
gramme, which is the likely name if the object ssmometary
features, is given in square brackets. Furthermétion about
these objects is given on the Section web pagerowy¢he
comets of 20024

As experience in detecting comets in SOHO imagdsiader-
standing of their orbital groupings developed Hfartobjects were
discovered in archival images dating back to 199&se objects
are also listed in Table 5. One of these, 2000M85,an unusual
discovery, found in archival SWAN imagery. Althougaving a
perihelion distance of 0.60 au, it remained outdidd. ASCO field
of view and was too far south and/or in the twitigr northern
hemisphere comet huntet8UC 7885, 2002 April 25].

2002 07 12,0563
Mag: 16.Q

Outburst 29P
2002 08 04.0030
Mag: 12.2
CBSERVAT O DE BEGUES 170

2002 O7 29.0343

Mog: 15.4

Figure 46. 29P/Schwassmann-Wachmann imaged at the start of
outburst on 2002 Aug 4 by Pepe Manteca. Insetraegés taken on Jul 12
showing a fading outburst, and Jul 29 showing aomioutburst.
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The Edgar Wilson Award

The 2002 Award was divided between Vance Avery iPatr
Regina, SK, Canada, for P/2001 Q2; Kaoru Ikeyaz8ika, Ja-
pan and Daging Zhang, Henan province, China, f@2201;

Douglas Snyder, Palominas, AZ, USA and Shigeki Manai,

Niigata, Japan, for 2002 E2; Syogo Utsunomiya, Konoto,

Japan, for 2002 F1 and William Kwong Yu Yeung, BemsAZ,

USA for P/2002 BV.
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