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Abstract

Fifty-eight photographic plates (14x14 inches; 6°X6°) of Comet Halley were taken with
the 105 em Schmidt telescope at the Kiso Observatory during the period of its appearance in
1985/86 as a result of cooperative work by 30 observers. Observing dates were distributed
from February 1985 to May 1986. This paper presents reproductions of 30 representative plates
of good quality together with isophotes in relative intensity unit to show large scale phenomena
and eruptive phenomena observed during this recurrence of Comet Halley.
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1. Introduction

The Kiso Observatory was interested in observing
Comet Halley well prior to its appearance in 1985/86.
After some discussions, a guide line was suggested
to take more than one direct photographs every night
whenever possible, hopefully in each of the blue and
the red color bands. Photographs taken successively
within one hour would be valuable to see turbulent
phenomena in the ion tail in relation to interplane-
tary magnetic field and eruptive phenomena ejected
into the coma from the nucleus. The blue color band
was chosen to see mainly the molecular emission
from ionized gas, while the red color band the light
reflected by dust.

All the staff members of the Kiso Observatory as
well as visiting observers offered a part of their tele-
scope times and observed Comet Halley as in case
of a newly discovered object like a supernova. For
such a newly discovered object, every observer at
the Kiso Observatory is encouraged to carry out
observations for confirmation.

As a result of the cooperative work by 30 ob-
servers, 58 plates were taken successfully during the
period from 8 April 1985 to 12 May 1986. This
paper presents a list of the plates, reproductions of
30 representative plates together with isophotes in
relative intensity unit.

A set of sheet film copies of the 58 plates was
sent to the Large Scale Phenomena Net of the
International Halley Watch (IHW).

Send offprint request to Tsutomu Aoki.
1) Department of Astronomy, University of Tokyo.
2) Astronomical Institute, Tohoku University.
3) Tokyo Kogei University.

2. Observations

The Kiso Schmidt (Takase et al. 1977) is one of
the largest Schmidt telescopes available to the ob-
servation of Comet Halley. It is located at 2=137°38’
(910m308), ¢=-+435°47’38”, and 1130 m above sea
level. The diameters of the corrector plate, main
mirror, and the focal length of the Kiso Schmidt are
105 ¢cm, 150 em, and 330 cm, respectively, giving a
focal ratio of 3.1. A 6°x6° field is covered by a
14 x 14-inch plate (scale=62.5 arcsec/mm), and the
vignetting-free field is 4° in diameter.

The journal of the plates is shown in table 1
together with the parameters of plate measurement
and data reduction. The effective bandpasses for the
color bands used for the observations are shown in
figure 1. Some plates were hypersensitized by baking
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Fig. 1. Effective bandpasses used for the observations
of Comet Halley.
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Optical Imaging Observation of Comet Halley at the Kiso Observatory
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Fig.

T. Aoki et al.

2. A photographic atlas of Comet Halley. North is top and east is left. The scale bar in the photographs is
30 aremin in length. Scale of the isophotes can be computed from the pivel size given in table 1. The interval
between two tick marks on the side corresponds to 20 pixels. Contour levels are expressed im units of both relative
intensity and magnitude relative to unknown sky brightness, which is assumed to be 0.0 mag arcsec™. NG
(neglected) means the maximum nmumber in pixel units to make closed contours.
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Fig. 2-1
COMET HALLEY K4657 (1985-04 09)
First detection of the Comet at Kiso Obserbatory.
The Comet indicated by arrow is about 19.5 in B-magnitude.
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Optical Imaging Observation of Comet Halley at the Kiso Observatory
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mmux CONTOUR LEVELS mmmx

SKY= 0.0
REL. INT. MAG. NG

1 0.100  2.50 500
2 0.158 2.00 100
3 0.251 1. 50 50
4 0.398 1. 00 30
5 0.631 0.50 20
5 1.000 0.0 10
7 1.585  -0.50 3
8 2.512  -1.00 3
9 3.981  -1.50 3
10 §.310 -2.00 3
11 10.000 -2.50 3
12 15.849 -3.00 3
13 25.119  -3.50 3
14 38.811 -4.00 3

COMET HALLEY K4775 (1985-1'-08)

Fig. 2-3
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xxxx CONTOUR LEVELS wxxx
[ ==
| Gy, SKY= 0.0
REL. INT. MAG. NG
1 0.0863 3. 00 80
2 0. 100 2.50 80
3 0.158 2-00 60
4 0.251 1.50 60
5 0. 398 1. 00 30
8 0.631 0.50 30
7 1. 000 0.0 10
8 1.585 -0.50 3
9 2.512 -1.00 3
10 3.498! -1.50 3
1t 6.310 -2.00 3
12 10. 000 -2-50 3
13 15. 849 -3.00 3
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them at 60°C for 2 hours in intermittent flow of
forming gas (H., 8% +N, 92%). The plates were
developed with D-19 at 20°C for 10 min or with
Pandol diluted by water to 1:1 at 20°C for 10 min
(Hamajima and Soyano 1981).

3. Plate Reproduction and Isophotes

Reproductions of the plates were carried out
through the procedure summarized in the Kiso In-
formation Bulletin, Vol. 2, No. 3 (1986). First an
inter-positive film is made from the original plate
by contact copying. The background density and the
gradient of the inter-positive film were set at D~1.9
and y~1, respectively. The negative print shown in
the present atlas was made from the intermediate-
positive film.

The representative plates of good quality were
scanned with PDS 2020 GMS microdensitometer at
the Kiso Observatory. Aperture size, the sample
pitch, and pixel size of the digital image matrix,
adopted are also given in table 1. Data reduction
was carried out with the image processing software
library SPIRAL available on FACOM S-3500 at the
Kiso Observatory (Ichikawa et al. 1987). Photo-
graphic density was first converted to intensity with
the help of the characteristic curve defined by four
step wedges exposed in the margin of the plate. Sky
background was fitted by two-dimensional polynomials
and then subtracted. The resulting image was
divided by the intensity of the sky background to
yield the image in relative intensity unit. The size
of the relative intensity image matrix can be com-
puted from the frame size of isophotes and pixel
size given in columns (15) and (16) of table 1. The
relative intensity image matrix was smoothed by
either the gaussian beam or the median filter as
indicated in column (17) of table 1. The isophotes
shown in the atlas were made from the smoothed
relative intensity image.

Photographs and isophotes of Comet Halley pro-
duced from the 30 representative plates are shown in
figure 2 as an atlas.

4, A Hint of Interaction between Comet Halley and the
Interplanetary Magnetic Field

The position angle of the ion tail was measured

+10°%F ‘
of 4t __J% S
|

-10% 1

s L I Il

1985 1986
Dec. Jan. Feb. Mar. Apr. May

Fig. 3. Position angle of the ion tail of Comet Halley
plotted against observing date. The length of the
bars represents fan angle of the tail.

on several plates. It was measured anti-clockwise on
the sky from the radius vector, i.e., anti-direction
of the sun. Figure 3 shows the position angle plotted
against date of observation. The length of the bars
represents the fan angle of the tail. It is seen in
figure 2 that the position angle deviates from zero
to ~+8° on K4998 (19:39 UT on 11 March), to
~—6° on K5006 (19:43 UT on 16 March), and to
~+4+6° on K5054 (15:07 UT on 16 April). The first
date coincides with the Comet Halley’s crossing of
the neutral sheet of the magnetic line of force in
the interplanetary space (Saito et al. 1986).

The authors are grateful to all visiting observers,
in particular, Y. Hanaoka, H. Hamatake, T. Ichi-
kawa, H. Izumiura, E. Kanbe, T. Kogure, Y. Murata,
M. Nishida, G. Sasaki, M. Sasaki, K. Wakamatsu,
S. D. Wiramihardja, and S. Yoshida, who kindly took
plates of Comet Halley during their observing runs,
or cooperated with us in the observation. They
acknowledge the Kiso Observatory for use of the

. image processing facilities.
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