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ABSTRACT

Of the 123 short-period comets discovered to date, 28 objects have failed to return when predicted,
even though several perihelion passages were successfully observed before their disappearance. Most
of these disappearances were caused by the comet being fainter than expected, or by the comet’s
geocentric positions being less favourable than at discovery. Some comets were also too faint for
recovery by visual searches, while ephemeris-aided photographic searches failed, because the orbits
were poorly determined and estimates of the magnitude were over optimistic. This paper surveys those
comets, for which continued photographic searches may be feasible, given an adequate ephemeris.

Introduction. Although Marsden (1982 — updated to July 1983) lists 44 periodic
comets that have passed perihelion only once, not all are classified as being lost,
some having been discovered at a recent date, too soon to have returned to
perihelion since their initial discovery. Of the 44 comets thus listed, only 18 with
periods less than 200 years have failed to return when expected. Similarly of the
79 periodic comets that have made more than one perihelion passage, only 10 have
failed to return when predicted. Thus, only 28 periodic comets can possibly be
classified as lost.

This paper will deal with those 10 periodic comets, of more than one apparition,
which have not been seen at their expected return to perihelion, either because they
were poorly placed or possibly had become extinct.

What is a Recovery of a periodic Comet? The first observation of an expected
periodic comet is termed a recovery. If there were insufficient observations of the
comet at its initial discovery and, therefore, no reliable prediction was possible,
then reobservation of the comet, at a later date, would be termed accidental. An
accidental discovery may occur several times for the same comet, if only a few
insufficient observations are made during each apparition. P/Tuttle-Giacobini-
Kresak is such a comet. Discovered first by Tuttle in 1858, it was lost until
independently discovered by Giacobini in 1907 and again by Kresdk in 1951.
When all the apparitions were considered, then a good prediction was possible for
the next favourable perihelion passage in 1962. The comet returned on schedule in
1973 and 1978 and is in no danger of becoming lost, unless it disintegrates or fades
drastically.
39
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What is a lost periodic Comet? A lost periodic comet can be rather hard to define,
but in this paper I have included those with periods under 20 years that have failed
to return as predicted for at least two perihelion passages. This two-passage
distinction would therefore exclude such comets as P/Wirtanen due in 1980,
P/Arend due in May 1983 and P/Neujmin 3 due in December 1982.

Failure to observe periodic comets with periods over 20 years but under 200 at
the latest expected perihelion date could indicate that something untoward had
occurred, but not necessarily. Therefore, it is recommended that each comet of this
group be assessed individually.

Possible Causes of a Disappearance or Failure to return when predicted.
Short-period comets may not be recovered for a number of reasons.

(a) An unfavourable sun-earth-comet configuration during a particular

perihelion passage. This may lead to little or no attempt at recovery. A more

favourable occurrence, at a later date, could result in a rediscovery — especially if
" many perihelia have occurred before actual recovery. There are many examples:
P/Tuttle-Giacobini-Kresdk as mentioned, P/Holmes recovered in 1964, P/
Tempel-Tuttle in 1965, P/Tempel 1 in 1967, P/duToit-Neujmin-Delporte in 1970
and P/Taylor in 1976. Other periodic comets were found independently as new
comets but subsequent computations identified them with long-lost comets;
P/Swift-Gehrels in 1973, P/Denning-Fujikawa in 1978, P/Schwassmann-Wach-
mann 3 in 1979, more recently P/Peters-Hartley in 1982.

(b) No adequate search ephemeris. The search ephemeris for P/Tempel-Swift
in 1950 was in error by six weeks as pointed out by Marsden (1963). Merton
(1952) stated that failure to reobserve a periodic comet can, in many instances, be
attributed to an erroneous prediction. This, nowadays, with the automatic
computing power available, should not be a valid excuse, any more than failing to
consider the gravitational perturbations on the elements of a cometary orbit should
be.

(¢) Insufficient search for a comet. This is no excuse either as someone,
somewhere, will attempt a search.

(d) A decrease of brightness. A comet may become fainter for many reasons,
for instance as a result of a close encounter with Jupiter, which can increase the
perihelion distance. P/Lexell is a good example of this — the period being extended
to 260 years from 5.60 years and the aphelion distance of the old orbit being the
perihelion distance of the new. On the other hand a new periodic comet, thrown
inwards by Jupiter, can often be quite bright for one or two revolutions, but then it
might fade without any actual change in its orbit.

(e) An exhaustion of the volatile or active part of the comet’s nucleus, or real
extinction of the comet.

Many of these possible causes are interrelated, for example, a strong
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perturbation by one or more planets will affect the accuracy of a prediction — if
large non-gravitational forces are involved the problem becomes worse.

The most common cause preventing a recovery, however, is a bad sun-earth-
comet configuration, although this may lead only to temporary loss. Any
short-period comet, with its perihelion near the upper conjunction point, can avoid
night-time detection for several months. When the comet does enter the night-time
zone, it may be too faint for detection, especially if the instrument being used has
too bright a limiting magnitude. If the ephemeris is poor, the problem becomes
even more difficult. A series of poor configurations at successive perihelion
passages will affect the computations of any future ephemeris, because the
observational data are lacking — P/Gale is a good example of this situation.

If the comet has been lost for several revolutions and strong planetary
perturbations affect the orbit, as well as non-gravitational forces, then the
ephemeris will be poor and a time-consuming search along the line of variation
must be attempted. Given that observing periods with a telescope large enough to
do the search properly are often limited, an adequate search may be impossible.
Thus, economic restraints could play a small but vital role in the failure of certain
recovery searches.

Lost Comets of more than one Apparition. To date (July 1983), 79 periodic comets
have been observed at more than one perihelion passage. Only 10 have failed to
return when expected, even when several previous perihelion passages were well
observed. Table I lists comets of more than one apparition (Marsden, 1982 —
updated to July 1983), arranged in order of first discovery, their perihelion
distances g, periods in years and magnitudes at discovery, then the years of the last
perihelion passage. The last column gives the numbers of perihelion passages
missed since the last time each comet was observed.

The following is a discussion of each comet in detail. Sources used were
Marsden (1982), Kresdk (1981) and Vsekhsvyatskij (1958, 1963, 1964 and 1967).

(a). P/Biela. This was discovered in 1772 and again independently in 1806. It
was predicted to return in 1832, 1846 and 1852 with the very unfavourable return
of 1839 being missed. It was believed to have split in.1843 into two parts since two
comets were observed in 1846 and 1852. Neither part was seen again, although the
configurations of 1866, 1886 and 1971 were very favourable. This comet’s orbit is
well known and appears to be little affected by perturbations. Marsden.(1972),
reports that nongravitational effects make any prediction, a century or more after
the last observations, rather uncertain. This comet was responsible for the
Andromedid meteor displays of 1872 and 1885. It is almost certain that no active
nucleus of this comet is left and if any asteroidal fragment remains, additional
fragmentation, (Kresak, 1981) might make this remnant too small for detection
even as an Apollo object.
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TABLE 1
Lost COMETS OF MORE THAN ONE APPARITION

Comet q P m T N
P/Biela 1772 0.86 6.62 7.0 1852 19
P/Di Vico-Swift 1844 1 1.62 6.31 7.0 1965 2
P/Brorsen 1846 I11 0.59 5.46 7.5 1879 19
P/Westphal 1852 IV 1.25 61.9 7.5 1913 1
P/Tempel-Swift 1869 III 1.15 5.68 8.0 1908 12
P/Gale 1927 VI 1.18 11.0 6.5 1938 4
P/Perrine-Mrkos 1896 VII 1.27 6.72 8.0 1968 2
P/Schaumasse 1911 VII 1.20 8.18 12.0 1960 2
P/Neujmin 2 1916 II 1.34 5.43 10.0 1927 9
P/Oterma 1942 VII 3.39 7.88 15.0 1958 2

(b). P/Di Vico-Swift. This was discovered in 1844 when the configuration was
good (Kresak, 1981). It became 5™ at perihelion. The comet was missed until 1894
when it was discovered as a new comet. In 1897 a close approach to Jupiter changed
the perihelion distance and this coupled with a close approach to Jupiter in 1855,
caused difficulty in linking the preceding apparitions. The 1901 passage was very
bad and only Marsden’s ephemeris (1963) allowed the comet to be recovered in
1965. At this apparition the comet, although favourably placed, reached only 17™
at perihelion. Another close approach to Jupiter in 1968 caused a large increase in
g from 1.62A.U. to 2.26 A.U. with the result that recovery in 1973 was
impossible. In 1980 the comet was predicted to reach 20™, beyond the usual range
of the telescopes used for comet searches, Kresdk (1981). This comet still exists,
in all probability, and if the right instrument is used, recovery will quite likely be
successful. Marsden and Roemer (1982) give a very low-precision listing of the
orbital elements at predicted returns of certain periodic comets during the years
1982—-1999. Orbital elements for P/Di Vico-Swift for the years 1987 and 1995 -are
given.

(c). P/Brorsen. This was discovered in 1846. After 2 more revolutions, the
comet was discovered again in 1857. It was seen in 1868, 1873 and finally 1879.
There seems to have been a decrease in brightness, as in 1857 the comet was a
naked-eye object, but it reached only 7™ in 1879, with a short tail and sharp central
condensation. Although the return of 1884 was unfavourable, the returns of 1890
and 1901 were quite good — attempts were made at recovering the comet,
however, nothing was found. Marsden (1963) tackled the problem and his new
computations indicated that there would be favourable returns in 1967 and
1972-73. Again, the searches were unsuccessful, even though the present orbit is
slightly better now, than at discovery. Given this type of evidence, Kresdk (1981)
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suggests that the comet does not exist any longer as an active object. Recovery as
an Apollo object cannot be ruled out.

(d). P/Westphal. This was discovered in 1852 as a 475 object. In 1913 the
comet reached 7%'5 two months before perihelion. It began to fade, until it
disappeared completely at perihelion. The building up of diffuseness and the
complete fading-out is similar to that observed in the long-period comets Ensor
1926 III and Pajdusakova 1954 II. In 1976 the comet should have been seen but
was not. Failure to recover the comet could indicate that the event of 1913 was the
ultimate extinction of the active part of the comet. However, there is some
evidence that it was difficult to fit an orbit to both the 1852 and 1913 observations.
This would suggest that very large non-gravitational forces were at work and the
comet may have been outside the normal search range for the 1975-76 expected
perihelion passage — although the comet should have been detected accidentally,
if it still existed and the magnitude had remained fairly stable. With a period of
nearly 62 years, it will be some time, before the comet can really be relegated to the
extinct or completely lost category.

(e). P/Tempel-Swift. This was first discovered in 1869 and then recovered
independently in 1880, and again in 1891 and 1908. With a period of 5.5 years,
alternate returns display bad or good configurations. In 1911 and 1923 close
encounters with Jupiter changed the period to 6.0 years, which made the next
favourable configuration possible only in 1950. Unfortunately, the published
ephemeris was found by Marsden (1963) to have been in error by 6 weeks, which
would explain the failure of any search attempt. With the perihelion distance
increasing from 1.06 A.U. in 1869 to 1.57 A.U. in 1950 and the fact that the comet
was never brighter than 8™, there is a good chance that the comet was not much
brighter than 13™ to 14™ in 1950 (which is usually beyond the range of any visual
search). In addition, the lack of a sharp nucleus and the diffuseness of the comet
made any photographic search difficult, (Kresdk, 1981). Good predictions by
Marsden for 1963 and 1970 searches were used to no avail, which led to the belief
that either the comet was fainter than 19™ or the prediction was off by more than 5
days. Atits most recent expected perihelion passage in 1982, the comet once again
was not found. The question, therefore, of any real disappearance of this object
remains open. Orbital elements for the years 1982, 1989 and 1995 are given by
Marsden and Roemer (1982).

(f). P/Gale. This was discovered in 1927 and observed again in 1938, giving
two very favourable apparitions. With a period of a little over 11.0 years, the
comet can be seen only when perihelion falls within a very narrow range of dates
(as with P/Boethin). The conditions, therefore, were poor in 1949, 1960 and 1970.
The only search appears to have been made in 1949 (Kresdk, 1981), this to no
avail. There seems to be some indication that the search covered only a short
variation of A7'. As there was a problem fitting an orbit to the observations at the
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two previous apparitions and since non-gravitational forces were not really
considered, again because of insufficient data, the comet may not have been in the
range of search. In 1938 the comet was very diffuse and lacked a sharp nucleus. If
this was so in 1949, the brightness assumed in the photographic search, may have
been overestimated. The 1981 configuration was again very unfavourable. There
are few data to indicate that this comet is inactive or extinct. Given a favourable
perihelion passage and a favourable configuration, coupled with a good ephem-
eris, this comet should be recovered at a future date. Marsden and Roemer (1982)
give preliminary orbital elements for 1992.

(g). P/Perrine-Mrkos. This was discovered in 1896 as an 8™ object and was
seen again in 1909. It was lost until 1955 when again it reached 8™. Seen again in
1962 and 1968, it was much fainter than expected. It was not recovered in 1976 or
1982 (both unfavourable perihelion configurations). It is believed to be a comet on
the verge of extinction, as it has always exhibited rather large non-gravitational
effects (being well-off course at its 1968 return, Seargent, 1982). This suggests
that failure to recover the comet in 1976 was due mainly to its disintegration. If this
was the case, the faint object that was off course in 1968 was probably all that was
left. Kresdk (1981) on the other hand, states that the evidence is still inconclusive.
Marsden and Roemer (1982) give preliminary orbital elements for 1982, 1989 and
1995.

(h). P/Schaumasse. This was discovered in 1911, observed in 1919, 1927,
1943, 1952 and 1960, with 1935 being the only apparition missed. In 1952 it
attained 5™ as the comet passed perihelion near opposition, at a geocentric distance
of 0.28 A.U. The brightness increase was also probably due to an unusual increase
in absolute brightness, as the comet never attained more than 10™ at any other
apparition. The two. returns of 1968 and 1976 were very poor configurations,
worse than at the previous six apparitions. Nevertheless, some limited searches
were made but without success. The failure to recover the comet since 1960 cannot
be interpreted as an extinction. The expected favourable perihelion passage of
1984 should make recovery of this comet possible. Updated orbital elements are
now available as computed by Marsden (1983a). From these, a search ephemeris
can easily be calculated by a method suggested by Tatum (1982).

(i). PINeujmin 2. This was discovered in 1916 at an exceptionally favourable
perihelion passage. It was missed at the very unfavourable 1921 return, but was
recovered in 1927 — its last observed return. Of the next 9 expected returns, those
of 1943 and 1954 were favourable, but searches made at the time were
unsuccessful. According to Kresak (1981), in 1970—71 numerous searches to 20™
were made but they did not cover the whole of the plausible range of AT The most
exhaustive searches reached 15™, still without success, leading to the conclusion
that the comet had faded or was subJect to strong non- gz\vnatlonal forces or, more
likely, the failure was a result of a combmatlon of both these causes. The 1981
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TABLE II
A SUMMARY OF MISSED PERIODIC COMETS OF MORE
THAN ONE APPARITION

No. Comet q Status
a P/Biela decreased extinct
b P/Di Vico-Swift  increased recoverable
c P/Brorsen decreased extinct
d P/Westphal unchanged  extinct?
e P/Tempel-Swift increased recoverable?
f P/Gale decreased recoverable?
g P/Perrine-Mrkos  increased extinct?
h P/Schaumasse unchanged  recoverable
i P/Neujmin 2 unchanged  extinct?
j P/Oterma increased recoverable?

search was also unsuccessful, although the configuration was still very unfavour-
able. Kresdk (1981) concludes that this comet is probably extinct, and any small
remnants would be small and probably not detectable, even as an Apollo object.
Orbital elements for 1987, 1992 and 1998 are given by Marsden and Roemer
(1982).

(j). P/Oterma. This was discovered in 1942 after a close approach to Jupiter in
1936-39. With a low orbital eccentricity of 0. 14, the comet was at one time visible
all around its orbit. However, another close approach to Jupiter in 1958 and again
in 1962—-64 changed the period from 7.88 years to 19.4 years (Marsden 1961) and
this placed the comet out of the range of most instruments. This comet was seen
again only in 1950 and 1958. There is, however, no reason to suspect that it does
not exist and a search ephemeris has been published by Marsden (1983b) for a
perihelion passage expected in 1983.

Table II lists a summary of the comets just discussed and their possible status to
date.

Kresak (1981) gives a similar list to that of Table II, in which he includes P/du
Toit-Neujmin-Delporte, as having missed the 1977 return but still obviously
recoverable. Indeed it was, having been recovered in May 1983, Marsden (1983c)
at 19™. This comet appears to have been subject to perturbations which make it
unobservable at many returns, especially as it is a faint comet. However, there is
no reason why it should get lost in the future.

Conclusions. Many of the comets discussed in this paper are, it seems, perturbed

by non-gravitational forces. This can be part of the problem of finding them. The
non-gravitational forces would seem to indicate that the comet loses mass. The
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radius of a given comet nucleus would tend to shrink progressively with time; as
the comet gets smaller the mass-loss would increase and the predicted position
would become very uncertain, in time making the ephemeris almost impossible to
calculate.

Of the 10 periodic comets discussed in this paper, only P/Biela, P/Brorsen can
be classified as truly extinct. P/Perrine-Mrkos is probably extinct. P/Westphal and
P/Neujmin 2 are only possibly extinct. If they are not observed in the future, this
will strengthen the case for their being extinct.

The next 3 periodic comets covered in this paper, P/Di Vico-Swift, P/Tempel-
Swift and P/Gale have a good chance of being recovered, given a good
photographic search ephemeris for a favourable perihelion passage. P/Schaumasse
will almost certainly be recovered in 1984. The final object, P/Oterma, is probably
too faint to be recovered, although a search should be attempted.

It must be emphasized that none of these comets is likely to be recovered by
amateur astronomers. Although those with telescopes of 20 inches or larger could
‘search, provided that good sets of orbital elements are available.
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