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1. Observations at Oslo and Harestua.

Comet Arend-Roland 1956h had received much advanced
publicity and was eagerly awaited by the general public as well as by
scientists in Norway. Poor seeing conditions prevented observations
until about April 22, when it was seen by a large number of people.
During the next few days seeing conditions were favourable, at the
same time as the comet increased rapidly in declination, thus
facilitating observations. It soon grew fainter, however, owing to a
rapidly increasing distance from the earth.

The first night here when seeing conditions were really favourable
was the night of April 22. The comet was then observed visually
by several of the staff of the Astrophysical Institute. The main tail
pointed nearly in a vertical direction, and looked more or less as a
comet’s tail is supposed to look. The unexpected feature was a sort
of long and narrow «antitaily, which pointed vertically downwards.

For the time being the Institute has no telescope in operational
condition suitable for stellar photography. But it was suggested by
one of us (Brekke) that the astro-camera (10 cm aperature and 46
cm focal length) of the Bull telescope be transported to the Solar
Observatory, Harestua, and mounted on the large Wiirzburg radio-
antenna, which is equatorially mounted and motor-driven in right-
ascension. This was done, and using this sort of makeshift equipment
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L,E the comet was photographed on several consecutive nights. Most
12 of the plates were not very successful, but on others the comet came
%E out quite well. The best picture was obtained on April 25 at 23231 m27s
EE UT, the exposure time being 90 counted from the given time. This
&  exposure is reproduced in the accompanying plate (Fig. 2). The

secondary tail is there seen as a very sharp luminous streak extending
in the opposite direction of the main tail, and beyond the limit of
the plate.

Other observations were made by Mr. Olaf Hassel of the Meteoro-
logical Institute, and will be reported here with the kind permission
of Mr. Hassel. These observations were made on the dates April
22, 24, 25, and 27. Hassel reports that

«On April 22 at 22» UT the sky was very clear. From the roof
of the Meteorological Institute I became aware of the secondary
tail before the setting of the comet.

A few plates with an aurora-camera were obtained.

The following nights the secondary tail changed its direction
and form. On April 22 the two tails formed an angle corresponding
to the hands of a clock at 5 o’clock. On April 24 and 25 the secondary
tail could hardly be seen in the binoculars. With the naked eye
it could be seen conical and longer than the primary tail. The two
tails formed an angle corresponding to the clock hands at 7 o’clock.»

2. Other observations.

General information concerning this comet is given in the
«Circulaires» distributed by the «Bureau central des telegrammes
astronomiques» at Copenhagen.

As regards the secondary tail the observations of Fogelquist [1]
are of special interest. Fogelquist describes the secondary tail as
follows 7
«April 22.9 (photographically). The tail in the projected direction

towards the sun was of a triangular shape with its apex
at the head of the comet. It was about 5 degrees longer,
and had a width of about 1 degree at its base.
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April 25.0 (photographically). The tail directed towards the sun,
now spearlike in appearance, was unsymmetrically
surrounded by an ellipsoidal envelope of the greatest
width of nearly 3 degrees.

April 25.9 (photographically). The tail directed towards the sun,
a bright, long, slender jet, was still surrounded, now
much more symmeirically, by the ellipsoidal envelope
of about the same greatest width as the previous night.

April 26.9 The main tail was some 17 degrees long as seen with
the naked eye. (The tail directed towards the sun was
no longer visible without optical aid.)

Instrument: double anastigmat, focal length 12 cm, f:4.5.»

[IOB7AON I 226012

3. Interpretation of the observations.

These observations bring into focus a phenomenon which may
be a common feature of the constitution of comets, though it is not
observed very frequently, namely the tendency of comets to spread
their stuff out in the plane of the orbit. A very thin layer of dust
in the orbital plane is practically invisible as seen from the earth
except when the earth passes through this plane, and the thin sheet
of dust is seen on edge. In fact, the appearance of the narrow antitail
of comet Arend-Roland coincides very closely with the passage of
the earth through the cometary orbital plane, and the changes of
shape before and after the passage agree with the hypothesis that
the changes of shape were not inherent in the shape of the comet,
but essentially conditioned by the changing relative configuration
of the earth with respect to the comet.

The elements for the cometary orbit were computed by Candy
[2] and Kovalevsky [3]. Candy’s elements are based on 76 observa-
tions and Kovalevsky’s on 48 observations. A weighted mean of the
two sets of elements comes out as follows:
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T = 1957 April 82, 06948 UT
w = 309°, 14694
£ = 215°, 15368

1= 119°, 97920

q = 0,3164791

e = 1,0001880

]

— = — 0.0005942
a

From these elements one finds that the earth crossed the cometary
orbital plane on April 25 at 15239 ™ UT. This was only 7252 ™ before
the exposure of the photograph reproduced in Fig. 2. The evolutions
of the secondary tail reported by Hassel at Oslo and Fogelquist at
Uppsala agree perfectly, with what one would expect, provided the
secondary tail consisted of an extremely thin and vastly extended
fanshaped distribution of matter in the plane of the orbit.

The concentration of matter in the plane of the cometary orbit
was discussed earlier, particularly by J. Holetschek in 1906 [4].
This author discussed all accessible comets where the situation was
such that the earth passed the comet’s orbital plane at a time when
the observational conditions were good, i. e. the comet was not too
far away from its perihelion, and its position on the celestial sphere
was convenient for observations.

Holetscheck’s investigation was mainly concerned with the study
of an apparent increase in length of the primary tail at the time when
the earth crossed the orbital plane of the comet. The problem proved
considerably more complex than expected because of the curvatures
of the tail, and the simple formula for the length c of a rectilinear
tail, pointing straight away from the sun:

¢ = A - sinC/sin(y — C) (1)

(4 = distance of the comet from the earth, C = apparent angular
length of the tail, and y = angular distance sun-earth as seen from
the comet’s head), had to be replaced by the more general formula
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¢ = A4 sinCfsin(y — C + ¢) (2)

where ¢ is an empirical parameter measuring in some way the curva-
ture of the tail. By breaking up the tail in two or more parts with
different curvature Holetschek tried to find a formula that gave the
same value of c on the day when the earth passed through the plane
of the orbit as a short time before and afterwards. In most cases
of good observatinnal conditions c¢ nevertheless came out larger
at the moment of passage through the orbit, than before and after.
The author concluded that the apparent increase in length of the
tail was due to a strong concentration of cometary material in the
orbital plane, and that this material is seen projected in a straight
line at the moment of passage throught the orbit.

[IOB7AON I 226012

P 4 ® Sun

Comet

— Comets orbit

Fig. 1. Relative situation of the sun, the comet and the projection P of the position
of the earth in the.cometary orbital plane on April 25, 23.%5 UT.
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The existence of a secondary tail, directed towards the sun,
was mentioned by Holetschek only in the case of the comet of 1823.

Returning to the consideration of Comet 1956 h the situation
of the cometary orbit with respect to the ecliptic and the relative
position of comet and earth on the date April 25 is illustrated in
Fig. 1. An essential circumstance for the phenomenon to become very
marked is, of course, a fairly large value of the inclination of the
orbit to the ecliptic (120° in this case). For near-zero inclination
nothing remarkable would seem to be expected during the passage
of the earth through the orbit plane, while the most dramatic changes
in the tail would seem to be expected at a 90° inclination. This im-
portant point was not particularly stressed by Holetschek, but it
would seen to be essential for appearance of the phenomenon as
seen from the earth.

References.

[1] Bureau central des télégrammes astronomiques. Union astronomique inter-
nationale, Circulaire No. 1598.

[2] Circulaire No. 1585.

[3] Circulaire No. 1591.

[4] Holetschek: Uber die scheinbare Verlingerung eines Kometenschweifes beim
Durchgang der Erde durch die Ebene der Kometenbahn. Sitzungsberichte
der kaiserlichen Akademie der Wissenschaften in Wien. Mathem.-naturw.
Klasse. Bd. CXV. Abt. IIa, November 1906.


http://adsabs.harvard.edu/abs/1957ApNr....6...27B

Fig. 2. Comet Arend-Roland 1956 h photographed at Oslo Solar Observatory
on April 25 23%22m U'T.
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