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Comets in 1980
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Another record number of comets — 21 — were given provisional designa-
tions in 1980, although one of them turned out not to exist. Of the 20
confirmed objects, 10 were new discoveries (three of them new short-
period comets) and 10 were recoveries of returning short-period comets.
Observations were also made of the four ‘annual’ comets and five
holdovers from 1979, giving a total of 29.

While it is encouraging to see the manner in which physical observations
have been extended to ever-fainter comets, it is most distressing to note the
extreme paucity of astrometric observations, even of bright objects. This is
a persistent theme of this report. Physical observations, particularly those
at wavelengths other than optical ones, are impossible to conduct if orbits
have not been determined, and satisfactory orbit determinations are
obviously entirely dependent upon astrometry, accurately performed and
promptly made available.

P/Schwassmann-Wachmann 1, which had been in outburst at the end of
1979, continued to be active during the first two months of 1980.
K.Nakamura, observing with a 0-2-m reflector in Japan, gave the comet’s
total magnitude as 12-0 on January 16 and 12-7 on February 15 and 17. The
comet was followed photographically by T.Furuta in Japan, by M.P.Candy
and his coworkers with the 0-3-m astrograph at the Perth Observatory, and
particularly by A.Mrkos and Z.Vavrova with the 0-6-m Maksutov
telescope at the Klet Observatory. These last observers reported the comet
generally near mag 14 until February 20, but it seemed that the comet was
fully 2 mag fainter the following night and down close to mag 18 in mid-
March. Photometry by W.Hartmann, D.Cruikshank and J.Degewij at the
Infrared Telescope Facility in Hawaii on December 8 yielded, for an
aperture of 10-8 arcsec, a V magnitude of 17-5, and the comet was seen to
be essentially of stellar appearance.

P/Encke, due to pass less than 0-3 AU from the Earth a few weeks before
its perihelion passage on December 6, was — as is usual — relatively much
fainter when it became accessible for observation in the morning sky in
August than it is at aphelic oppositions. Observations by E.Ney and
B.Hatfield with the 1-2-m Palomar Schmidt on August 8 and by C.-Y.Shao
with the 1-5-m reflector at the Harvard College Observatory’s Agassiz
Station five nights later showed the comet to be essentially stellar and
scarcely brighter than mag 20. By September 12, however, T.Seki (Geisei,
Japan, 0-4-m reflector) was reporting the comet at mag 16, and a week
later J.Bortle (Stormville, New York) estimated the comet at mag 12-7
visually with a 0-3-m reflector. Further estimates by Bortle showed
brightening to mag 10-2 on October 6 and 9-4 on the 12th. Bortle’s
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simultaneous October 12 observation with 7 X 50 binoculars revealed the
comet to be 1 mag brighter, and his subsequent binocular estimates gave
mag 7-5 on October 22, then stabilizing in the range mag ¢-5-6-8 on several
mornings between November 1 and 26. K.Sakurai was able to follow the
comet in Japan until less than 18 hr before perihelion passage.

Although P/Encke was very widely observed visually by amateur astron-
omers, the number of astrometric observations reported, especially those
reported within days of their being made, was abysmally small. This was a
matter of considerable concern, because astronomers planning to make
observations at non-optical wavelengths were anxious to know the comet’s
position as accurately as possible. This was especially necessary for the
attempt by P.G.Kamoun and his collaborators to use the Arecibo radio
telescope to bounce radar pulses from the comet. This attempt, involving
the summation of observations every day from November 2 to 8, was
marginally successful in yielding echoes from a solid object of diameter 12
km. Ultraviolet observations on October 24 and November 4 by
P.D.Feldman and his colleagues with the International Ultraviolet Explorer
satellite showed strong emission from Ly a and OH and indicated a water
production rate several times higher than had been deduced in 1970. The
November 4 observations also showed emissions due to CS 258 nm, S 181
nm, C 166 nm and O 130 nm. E.Gérard and his collaborators at Nancgay
made several attempts to observe the OH 180-mm radio band in P/Encke;
they succeeded during December 26-29 when the comet was situated in
front of the Galactic Centre.

P/Gunn, an ‘annual’ comet that had not been recorded in 1979 at all, was
photographed by R.E.McCrosky at the Agassiz station on December 7.

P/Smirnova-Chernykh was also observed just once during the year, by
J.Gibson with the Palomar Schmidt on November 28.

1979f, P/Holmes, was observed for the last time at this return on
February 11 with the Agassiz reflector.
Observations 1979 July 20 to 1980 February 11

' 19791, Meier, was still of mag 14 when photographed by M.J.Hendrie at
Colchester, Essex, on January 13. The only subsequent observations seem
to be those obtained at the Agassiz station on five nights during January—
March.

Observations 1979 September 20 to 1980 March 7

1979j, P/Reinmuth 1, briefly observed in 1979 October and not due at
perihelion until 12 months later, was recorded once during the year, with
the Agassiz reflector on February 5.
Observations 1979 October 22 to 1980 February 5, continuing

1979k, P/Schwassmann-Wachmann 2, also briefly observed in 1979
December and not due at perihelion until 1981 March, was picked up again
with the Agassiz reflector on November 9 and December 5. Also on
December 5, A.C.Gilmore and P.M.Kilmartin judged the comet’s nuclear
magnitude as 15-2 on exposures with the 0-6-m reflector at the Mount John
University Observatory, while E.S.Barker found the comet to be slightly
fainter visually with the McDonald Observatory’s 2-1-m reflector six nights
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later. On December 29 and 31 T.Urata measured positions of this comet
on plates taken by A.Terunama at the Yatsugatake Observatory.
Observations 1979 December 14 to end of 1980, continuing

19791, Bradfield, a bright southern-hemisphere object during the last
week of 1979, remained near mag 5 throughout 1980 January. Good series
of astrometric observations were obtained, principally at Perth and by
D.Herald near Canberra. On January 8 D.J.Seargent (The Entrance, New
South Wales, 15 X 80 binoculars) reported a 3° tail in pa 260°, and he was
still able to trace the tail out to 2° on the 17th. Gilmore and Kilmartin, then
observing with a 0-2-m astrograph near Wellington, photographed a very
thin, faint tail 2° long in pa 205° on January 21. This faint, straight tail was
noticed by R.M.West and G.F.O.Schnur on short exposures with the
European Southern Observatory’s 3-6-m reflector on January 23, and addi-
tional streamer activity was also evident. Then near its southernmost
declination of —80°, the comet began to move rapidly northwards, and the
first detection from the northern hemisphere seems to have been by
C.Quinnert in California on the 26th, when the comet was passing only 0-2
AU from the Earth. On January 28, and again on the 31st, S.O’Meara,
using the o0-23-m refractor at the Harvard College Observatory, also
remarked on conspicuous tail and streamer activity.

Observations were again made by Feldman and his colleagues with the
IUE satellite, first on January 10 and on several occasions between then
and March 3. The range of heliocentric distance, 0-71-1-55 AU, was the
largest so far covered by ultraviolet observations of any comet, and the
results suggested that cometary water production varied more rapidly with
distance than had previously been thought. Among the other ultraviolet
spectral features detected were the Av = o sequence of Mulliken C, bands
at 231 nm.

Visible-light spectrograms obtained by L.W.Brown, A.D.Mallama and
C.W.McCracken at the Goddard Space Flight Center on January 30 and
February 5 showed the usual head emissions and perhaps also CO™, while
observations in the visible and infrared by C.B.Cosmovici and S.Ortolani
at the Asiago Astrophysical Observatory on February 4 and 12 also showed
the H,O" tail emission at 615 nm. The near-infrared appeared to be
dominated by the Phillips (3-0) C, band at 771 and 774 nm. Direct photo-
graphs with the Asiago Schmidt on the 4th showed a 1°.7 gas tail with
several filaments, as well as a 16-arcmin dust tail. At the Joint Observatory
for Cometary Research on February 6 J.C.Brandt and his coworkers
recorded a 5° tail, the inner part of which underwent a remarkable turning
of some 10° in position angle; J.F.Le Borgne pointed out that this was
probably due to a disturbance in the solar wind that was detected by
instruments both at the Earth and aboard the Helios 2 space probe.

Narrow-band filter photometry by M.A’Hearn, R.L.Millis and
P.V.Birch conducted in connection with the Lowell Planetary Patrol on
several nights showed that the emission-to-continuum ratio was larger for
comet 19791 than for any other comet for which observations of this type
have been made. OH 180-mm emission was apparent in observations at
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Nancay at the end of January, but radio observations there and at other
sites in February seem to have been unsuccessful.

Using 20 X 8o binoculars, C.S.Morris (Harvard, Massachusetts)
reported tail features approaching 1° long in both pa 80° and 50° on
February 6, at which time the coma magnitude was 6-5. He noted the same
general appearance on subsequent nights, the tails shrinking to some 5
arcmin and the coma fading to mag 8-4 by the 18th. G.Keitch (Wrington,
Avon, 0-3-m reflector) estimated the comet near mag 9-5 on February 23,
at 10-2 on March 3 and 11-0 on March 9. The only astrometric observations
in March seem to be those by Seki and by P.Birtwhistle and
R.L.Waterfield at Woolston, Somerset, on the 1oth. Keitch gave further
magnitude estimates of 11-4 on the 12th, 11-3 on the 13th and 11-7 on the
17th, the last apparently representing the last detection of this comet
anywhere.

Observations 1979 December 24 to 1980 March 17

1980a was periodic comet Forbes, recovered by H.-E.Schuster with the
1-o-m Schmidt at the European Southern Observatory on March 12-3.
Somewhat diffuse, of mag 19—20, the recovery was confirmed by Shao and
G.Schwartz at the Agassiz station on March 13 and by Schuster again on
the 14th. Observations by C.Torres and his coworkers with the University
of Chile’s Maksutov astrograph at Cerro el Roble put the comet at mag
17-5 in mid-April, while H.Kosai and G.Sasaki, observing with the 1-05-m
Schmidt at the Tokyo Observatory’s Kiso station, estimated mag 17.
Another Kiso observation on June 6 gave mag 18. P/Forbes was also
observed at Mount John in July and at Perth in September.
Observations 1980 March 12 to September 17

1980b was discovered in Leo, less than 2° from Jupiter, by Edward
L.G.Bowell on exposures with the 0-3-m astrograph at the Lowell Observ-
atory’s Anderson Mesa station on March 13-3, following by 50 yr to the day
the announcement of the discovery of Pluto with the same telescope.
Diffuse and not obviously condensed, of mag 16-5, the comet was found in
the course of the minor planet programme regularly conducted with the
Lowell astrograph. Since the comet’s apparent motion was not greatly
different from that of Jupiter, a unique problem in preliminary orbit
determination was presented, for there existed the possibility that the
comet was near Jupiter in space, and thus that perturbations by Jupiter
~could- affect the usual process by which the distance of a new comet is
determined. Fortunately, -the comet’s observed arc was almost
immediately extended by Bowell’s identification of pre-discovery images
on February 11, and observations into April confirmed the general
correctness of the initial parabolic solution that put the comet at discovery
1-7 AU beyond Jupiter. This made the comet at its discovery one of the
most distant on record (second only to comet 1975 II), and at 1°.7 the
inclination of the orbit of 1980b to the ecliptic was lower than for any other
comet in a near-parabolic orbit. Furthermore, some nine months after its
discovery comet 1980b really would pass near Jupiter (to within 0-24 AU),
with the result that by the time of its passage through perihelion at
heliocentric distance 3-4 AU in 1982 March the comet’s orbital eccentricity
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would have been increased from its original Oort-cloud value to a record-
high 1-06!

A spectrogram obtained by A.L.Cochran and M.L.McCall at Kitt Peak
on April 16 showed no continuum, but the presence of a 12-arcsec halo
indicated that the comet was active at its great distance. The last
pre-conjunction observation, at Kiso on June 6, suggested total mag 15.
The comet was first picked up after conjunction by its discoverer on
November 17, and further observations were reported at Kiso and Perth in
December.

Observations 1980 February 11 to end of year, continuing

1980oc was periodic comet Honda-Mrkos-PajduSdkova, recovered by
Seki at Geisei on May 1-4 and 6-5 and independently by I.Halliday with the
Canada-France-Hawaii 3-6-m telescope at Mauna Kea on May 7-2. Seki
described the comet as condensed and tailless, although the 10-min Mauna
Kea exposure showed a very faint tail some 4o0-arcsec long centred on pa
70°, as well as faint g-arcsec streamers in pa 30° and 60°. At perihelion on
April 11, P/Honda-Mrkos-PajduSdkova was unfavourably placed at this
return, and the only other observations seem to have been those at Mauna
Kea on May 13 and 14.
Observations 1980 May 1 to 14

1980d was a new short-period comet, the third such object to be
discovered by Paul Wild with the 0-4-m Schmidt at the Zimmerwald station
of the Astronomical Institute at the University of Berne. A diffuse but
rather strongly condensed object of mag 15-5 slowly retrograding in Virgo,
P/Wild 3 was discovered on April 11-1 and evidently confirmed on the
following two nights, although the discovery was not announced until
further observations had been made on May 7. The comet was followed by
the discoverer, and also with the Lowell, Geisei, Agassiz, Perth, Kiso and
Klet telescopes into June. A pair of exposures was obtained at Mount John
on July 10, and single observations were made at Perth on two nights in
August.
Observations 1980 April 11 to August 11

1980e was discovered on June 13-2 by Carlos Torrgs at Cerro el Roble.
Moving north-westwards in Sagittarius, the mag 15 comet was diffuse and
condensed and had a short tail. On July 11 the discoverer described the tail
as faint, extending for 50 arcsec in pa 190°, while an observation on August
13 traced a very narrow feature out to 13 arcmin in the same direction; a
broad coma surrounded the coma eccentrically from pa 130° to 170°. On
July 19 Seki gave the comet’s magnitude as 16. Astrometric observations
by the Perth and Agassiz observers extended into October.
Observations 1980 June 13 to October 9

1980f, periodic comet Brooks 2, was recovered by Schuster at the
European Southern Observatory on June 13-3 and confirmed by Shao and
J.H.Bulger at the Agassiz station five nights later. The comet was of mag
19 and the image recorded with the Agassiz reflector was weak and nearly
stellar in appearance. Unsuccessful searches had been made with the
Agassiz reflector in May. P/Brooks 2 was followed at the Agassiz station
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until early October, while Candy and his colleagues at Perth observed it on
five nights from August to November.
Observations 1980 June 13 to November 7, continuing

1980g, periodic comet Stephan-Oterma, was also recovered by Schuster
on June 13-3. Previously observed in 1867 and 1942—43, this comet has a
38-yr period and was making its first predicted return. Of mag 18 at
recovery, it was also observed in June at Perth, apparently as early as the
1oth. By September the comet had brightened enough to be detected
visually with small telescopes, Bortle (0-3-m reflector) estimating the
magnitude as 13-1 on September 7 and 9, 12-8 on the 11th and 12-4 on the
16th. In October this observer noted brightening from mag 11-1 on the 6th
to 9-8 on the 31st, at which time there was a short tail to the south.
Numerous visual magnitude estimates were reported during November
and December, observers generally agreeing that the comet stabilized near
mag 8-5 for some weeks around its perihelion passage on December 5.

P/Stephan-Oterma was not particularly well observed astrometrically
until December, but a spectrogram obtained by S.M.Larson at the Lunar
and Planetary Laboratory on November 4 showed emissions of CN, C,,
Cs;, OH and NH superposed on a strong continuum. Infrared photometry by
G.J.Veeder and M.S.Hanner at the Infrared Telescope Facility in Hawaii
on October 10 and November 26 indicated that the comet’s effective
temperature was higher than expected for a black body in equilibrium, and
IUE observations by Feldman on December 7 indicated a higher rate of
water production than had been found in comet 19791 at a comparable
heliocentric distance.

Observations 1980 June 10 to end of year, continuing

1980h, periodic comet Tuttle, was recovered by Shao and Schwartz with
the 1-5-m reflector at the Agassiz station on July 14-3. At declination +64°,
the comet was a diffuse object of mag 20 with a trace of condensation. It
remained far to the north in its 54° inclination orbit, brightened rapidly,
and by late September C.E.Spratt (Victoria, BC) was observing it with a
o-15-m reflector, at mag 11-5 on the 24th and perhaps even 10-0 two nights
later. The comet was widely observed visually during October, but apart
from the July recovery observations the only astrometric observations
before November were by Seki on October 4 and 8, this observer giving the
comet’s magnitude as 14-5. During November P/Tuttle moved rapidly
southwards and brightened from perhaps mag 8-5 to 7-0. The comet was
lost from view to northern hemisphere observers around the time of its
perihelion passage on December 14, but observers in South Africa and
Australia were still reporting it at mag 7-5 at the end of the month at
declination near —70°.

Infrared photometry was also performed on this comet by several
groups, and IUE observations were made on December 7.
Observations 1980 July 14 to end of year, continuing

19801 was periodic comet Borrelly, another recovery by Schuster at the
European Southern Observatory. An image on July 9-3 was confirmed on
July 21, the magnitude then being around 18-0-18-5. Observations were
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reported on four nights at Perth during September to November, and on
December 5 Gilmore and Kilmartin recorded the comet at nuclear mag
15-0. By December 14 the comet had moved far enough northwards to be
observed by C.T.Kowal with the Palomar Schmidt, and on the 30th
Terunama and Urata felt that it was as bright as total mag 9.
Observations 1980 July 9 to end of year, continuing

1980j was periodic comet Kohoutek, recovered by Schuster on August
6-3. Making the first predicted return following its discovery in 1975,
P/Kchoutek was around mag 19, and perhaps a little brighter on follow-up
plates on August 7 and 10. It was also observed at the Agassiz station in
September.
Observations 1980 August 6 to September 16, continuing

1980k was a new comet, discovered on July 31-7 by Kazimeras Cernis
and Jovaras Petrauskas at the Vilnius Observatory’s station on Majdanak
Mountain in Uzbekistan. Apparently moving eastwards in Ursa Major, of
mag 9 but otherwise unspecified physical appearance, the comet could not
immediately be confirmed by other observers. Communication with the
western world was also a problem, and the next observation to appear was
a very rough one by the discoverers on August 12 communicated from
Vilnius to the University of Western Ontario. Most fortunately, however,
it turned out that the comet was being carefully observed at Zimmerwald
by Wild, who was unaware that others had been unable to locate the
comet. Wild judged the comet to be closer to mag 11 than to mag 9, and
the accurate positions he obtained on August 2, 4, 6, 7 and 14 permitted
the first determination of the comet’s orbit; he also photographed the
comet on the 17th. An image of the comet was then identified by
E.P.Belserene on an exposure on August 10 at the Maria Mitchell
Observatory, Nantucket, Massachusetts, and before moonlight became a
problem a pair of positions were obtained by N.S.Chernykh with the 0-4-m
astrograph at the Crimean Astrophysical Observatory. Comet Cernis-
Petrauskas was not under general observation until August 31, when
D.Machholz (Loma Prieta, California, 0-25-m reflector) estimated the
magnitude as 12-6, fading to mag 12-9 a week later. Observations by Bortle
made the comet rather brighter, perhaps of mag 11-6 as late as September
12, and the last observations were -obtained photographically at Skalnaté
Pleso some 18 hr later.
Observations 1980 July 31 to September 12

1980l was discovered by Kenneth S.Russell at Siding Spring Observatory
on September 6-7 in Fornax. Fuzzy trails, each showing signs.of a tail, were
recorded on exposures then and on the following night with the 1-2-m UK
Schmidt telescope, and the magnitude of the comet was estimated as about
17. Comet Russell was also observed at Perth during September 8-10, and
the discoverer followed it until October 1. The only subsequent
observations seem to have been those obtained by Gilmore and Kilmartin
on two consecutive nights in December.

Observations 1980 September 6 to December 6, continuing(?)

1980om was periodic comet Harrington, recovered by P. Jekabsons at
Perth on September 4-5. The object was diffuse and condensed, of mag
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18-19, and further Perth exposures on September 8 and 9 confirmed the
recovery. The only other current observation of this faint periodic comet
(previously observed only in 1953 and 1960) was obtained, again at Perth, -
on October 6. Observations with the Agassiz reflector on July 14 and 19
had failed to record the object.

Observations 1980 September 4 to October 6

1980n, periodic comet Reinmuth 2, was recovered, also by Jekabsons at
Perth, on September 10-5, and a further observation was made 24 hr later.
The comet was diffuse with condensation, of mag 18. Again, observations
with the Agassiz reflector in June and August had failed to show the comet.
Observations 1980 September 10 and 11, continuing

19800 was another discovery by Russell, this time in Piscis Austrinus on
a 90-min exposure by J.Barrow with the UK Schmidt on September 28-4.
An extended diffuse patch surrounded the mag 17 trail. Russell measured
the ends of this trail, and also further positions from UK Schmidt plates
taken by A.Savage on October 2, 3 and 6, and it became clear that the
comet was a short-period one. Although the comet should have been well
placed for observation in the southern hemisphere for several weeks more,
the only subsequent observations to be reported were obtained at Perth on
October 6 and 7. Fortunately, the observed arc of P/Russell 2* could be
substantially extended by the identification of a pre-discovery trail on
another exposure by Savage in August.
Observations 1980 August 9 to October 7

1980p was the designation given to cometary images found by E.Helin
and R.S.Dunbar on plates taken with the 1-2-m Palomar Schmidt on
October 18 and 19 in the course of a search for ‘Earth Trojans’, or objects
that might be librating about the L, and Ls Lagrangian points in the
Earth’s orbit. It was later realized that they were ghost images of Regulus.

1980q was the third comet to be found by Rolf Meier of Ottawa. Located
some 7° north-west of Vega at its discovery on November 6-1, the new
comet was diffuse and condensed, of mag 10-5 (0-4-m reflector). Early
astrometric observations were made by Schwartz and D.W.E.Green at the
Agassiz station, and alsoc by Bowell and by Furuta. A visual estimate by
Green (o-2-m reflector) on November 9 gave mag 9-5. Hendrie
photographed a 2 arcmin tail in pa 355° on November 12 at Woolston, and
a tail up to 12 arcmin long and generally in the north-eastern quadrant was
noted visually by Keitch on four consecutive nights at the end of the
month. Magnitude estimates by Keitch (15 X 8o binoculars) gave 9-1 on
November 26 and December 3, 8-8 on December 7.

Like P/Stephan-Oterma and P/Tuttle, comet Meier was also observed
with IUE on December 7, analysis of its OH emission showing its rate of
water production to be significantly greater than for the short-period
comets. Similar conclusions were made by the Nancay radioastronomers
from 180-mm OH observations on November 16, 27 and 28.
Observations 1980 November 6 to end of year, continuing

198or, periodic comet West-Kohoutek-Ikemura, was recovered by
Schuster on November 12-1 at mag 18-19, essentially of stellar appearance

*Comet 1979d becomes P/Russell 1.
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but with some diffuseness. Further observations were made by Schuster on
December 2 and a pre-recovery observation in October was recognized at
Perth.

Observations 1980 October 9 to December 2, continuing

1980s was the fourth cometary discovery by Mikl6s Lovas with the 0-6-m
Schmidt at the Piszkéstetd station of the Konkoly Observatory. Although
the comet, a condensed object of mag 17 near a stationary point in Lynx,
was quickly announced following its discovery on December 5-1, further
observations, particularly accurate measurements, were not; and although
it was early suspected that the comet was a short-period one, observations
were inadequate to warrant the publication of an orbit until the middle of
1981 January and of an elliptical orbit until the beginning of February.
P/Lovas, which has a period of 9-1 yr, was accidentally recorded by Kowal
with the Palomar Schmidt on December 14 and 15. An important
astrometric observation was also made by Seki on the gth.

Observations 1980 December 5 to 15, continuing

1980t was a mag 6 object with a short tail, the eleventh comet to be
found by William A.Bradfield of Dernancourt, near Adelaide. A difficult
object in Scorpius and already moving into the Sun at the time of its
discovery on December 17-8, the comet was photographed on each of the
following three mornings by Herald near Canberra, and the early
published orbital computations were entirely dependent on his effort. This
was a matter of some concern because the computations indicated that the
comet would be a bright evening object for northern hemisphere observers
a few days after it passed perihelion on December 29. Attempts to make
astrometric observations at Mount John on December 20 and 23 were very
severely limited by both seeing and transparency, but good observations at
Perth on the 21st and 23rd were eventually reported. Eventually, tco, a
mag 16 image of the comet could be located on a plate taken with the UK
Schmidt fully five months earlier. Visually, the comet was followed by
Seargent with 15 X 80 binoculars until within three days of perihelion
passage. A 10-arcmin tail had been apparent in pa 255° on December 19,
and the total magnitude brightened from 5-6 then to 4-6 on December 24 to
3-7 on the 25th and 26th.
Observations 1980 July 18 to December 26, continuing

198ou was discovered by Roy W.Panther, of Walgrave, near
Northampton, on December 25-8. Only 3° east of Vega, the comet was
estimated by the discoverer as of mag 10-5 (0-2-m reflector) and
moderately condensed. Confirmation was quickly forthcoming from
Hendrie and from G.E.D.Alcock (Peterborough), the former detecting
the comet both visually (o0-12-m reflector) and photographically. Hendrie
estimated the comet’s magnitude as 9-5 and photographed a short tail to
the north-east. The earliest accurate position was measured by B.Manning
from a plate taken by A.Young at Hemingford Abbots, Cambridgeshire,
on the morning of December 27, and Manning had previously measured
positions from plates obtained by himself near Kidderminster on the
evening of the 27th. An image measured by Waterfield that same evening
showed a diffuse tail 7 arcmin long in pa 25°. It subsequently became clear
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that J.D.Shanklin had accidentally detected the comet visually in
Cambridge on November 26 (mag about 10-3, 0-03-m refractor), and pre-
discovery images were found on Harvard patrol plates on October 9 and
27, the comet’s magnitude being about 12 on the latter occasion.
Observations 1980 October 9 to end of year, continuing

Unsuccessful attempts were made at the Agassiz station to observe
comet 1978 XXII, P/Giclas, on January 16 and 21; P/Kearns-Kwee on as
many as 14 nights from June to October; and P/de Vico-Swift on five nights
from August to November. P/Giclas had nonetheless been observed for six
months, and the determination of its orbit is probably good enough to
ensure future recoveries. P/Kearns-Kwee was evidently just too faint for
observation in 1980, but it was quite well observed closer to its perihelion
date in 1981. Though favourably placed in 1980, P/de Vico-Swift must
always now be extremely faint, following the increase in its perihelion
distance as a result of the close approach to Jupiter in 1968.

The following continuation of the numerical designations of comets (in
order of perihelion passage) is taken from Minor Planet Circ. No. 5660
(1981):

Comet T Name Year/letter
1979 I January 9-0  P/Shajn-Schaldach 19781
II  January 13-7 P/Kowal 2 19792
III  February 12-8 P/Giacobini-Zinner 1978h
IV~ February 227 P/Holmes 1979f
V  May 270  P/Russell 1 1979d
VI July 15:4 Torres 1979¢€
VII  July 23-3  Bradfield 1979C
VIII September 2-8 P/Schwassmann-Wachmann 3  1979g
IX  October 174 Meier 19791
X December 21-6 Bradfield 19791

Comet 1979 XI, a 1979 Sun-grazing comet not discovered until 1981, will
be mentioned in the 1981 report.

On the following page some recently computed orbital elements are
tabulated. The times are in Ephemeris Time, and the angles are referred to
the ecliptic and mean equinox 1950-0. The column headed ‘Obs.’ gives the
number of observations on which the calculation is based, the symbol p
indicating predicted elements only; an asterisk means that non-gravita-
tional acceleration terms were included.

REFERENCES AND NOTES TO TABLE OF ELEMENTS
(1) Trudy Kazan Astr. Obs., 42, 116 (1976).
(2) Author Kazimirchak-Polonskaya; Kiev Komet. Tsirk. No. 263 (1980).
(3) Nakano Note No. 374 (1980).
(4) Ibid. No. 383 (1980).
(s5) Ibid. No. 384 (1980).
(6) Ibid. No. 371 (1979).
(7) Ibid. No. 370 (1979).
(8) Minor Planet Circ., No. 5411 (1980).
(9) Nakano Note No. 329 (1978). AT = +0-04 day.
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(x0) Minor Planet Circ., No. 5836 (1981).

(x1) Ibid. No. 5639 (1980).

(x2) Ibid. No. 5640 (1980).

(x3) Ibid. No. 5837 (1981).

(14) Nakano Note No. 363 (1979). AT = —o0-3 day.

(15) Minor Planet Circ., No. 5413 (1980).

(16) Author Evdokimov: Kiev Komet. Tsirk. No. 256 (1979). AT = —o-05 day.
(17) Nakano Note No. 364 (1979). AT = —o-2 day.

(18) Ibid. No. 365 (1979). AT <o-o1 day.

(19) Minor Planet Circ., No. 5837 (1981).

(20) Nakano Note No. 365 (1979). AT = —o0-02 day.
(21) Ibid. No. 366 (1979). AT = +0-6 day.

(22) Minor Planet Circ., No. 5837 (1981).

(23) Nakano Note No. 389 (1981). Hyperbola also given.
(24) Ibid. No. 366 (1979). AT <o-or day.

(25) Ibid. No. 367 (1979). AT = —o0-03 day.

(26) Minor Planet Circ., No. 4772 (1979). AT = —o0-04 day.
(27) Minor Planet Circ., No. 5837 (1981).

(28) Nakano Note No. 367 (1979). AT = —1-3 day.

(29) Ibid. No. 337 (1978). AT = —0-66 day.

(30) Ibid. No. 388 (1981).
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