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CCD images of Comet Halley have been taken during December 1984 and Janu- 
ary 1985 with the 2.2 m telescope at the German-Spanish Astronomical Center, 
Calar Alto, Spain. The detector used was a thinned backside illuminated RCA- 
CCD (type SID 53612-X0) with 512x320 pixels. The pixel size is 30x30 vm, which 
corresponds to ". 0.3 arc sec at the Cassegrain-focus of the 2.2 m telescope. 
Here we report on the preliminary analysis of the observations during the night 
of December 17/18, 1984. More complete data and analysis will be presented at 
the 16th LPSC. 

One exposure of 30 minutes (starting UT 23:22:00) and two exposures of 
20 minutes (UT 03:05:00 and 03:37:00) were obtained. These times had been se- 
lected so that the path of the comet did not come closer than 5 arc sec to any 
star ; 18 mag. Because of the large apparent speed of P/Halley with respect to 
the background starfield of about 40 arc sec/h (towards west, mostly due to the 
Earth's heliocentric motion) a corresponding offset speed in right ascension 
was applied. Active guiding was only used in the direction perpendicular to 
the offset speed. This resulted in a total deviation of less than 0.5 arc sec 
in declination. No filter was used, therefore the sensitive spectral range of 
the detector was 350 nun to 900 nm. The brightness of the comet was still > 19V, 
assuming a solar-like spectrum. An accurate determination of the brightness 
could not be achieved due to non-photometric conditions during this night. The 
seeing was about 1.8 arc sec. 

With flat field correction applied  alley exhibited a total count rate 
of about 30 counts/s with about 500 to 600 counts (one count corresponds to 
approximately 20 electrons) above background in the central pixels. The sky 
background was 6000 to 8000 counts per pixel and the noise (including read-out 
noise) was + 25 counts/pixel. The FWHM of Comet Halley's images was about 
1 arc sec wyder than the FWHM of images of stars on the same frame and there 
was an indication of an even more extended halo around the nucleus (out to a 
radius of "J 2.4 arc sec). No deviation from circular appearance of P/Halleyfs 
image could be derived due to the high background noise. 

The widening of the comet's images indicates outgassing activity of the 
nucleus and formation of a coma. It is assumed that most of the observed light 
besides direct reflection from the nucleus was due to cometary dustlice par- 
ticles, although some contribution from molecular line emission cannot be ruled 
out. Belton et al. (1) reported at the DPS meeting in Hawaii that they first ob- 
served on September 25th, 1984, a halo around the nucleus of Comet Halley. The 
formation of an extended halo is indicative of the evaporation of ices (C02 or 
CO) more volatile than water ice. The typical equatorial surface temperature 
of Comet Halley at a distance of 5.4 AU is 110-130 K, following Weissmann and 
Kieffer (2). This low temperature should not yet allow effective evaporation 
of water ice. 
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The geometry of the Dec. 1984 observations was as follows: P/Halley was 
at a distance of 4.4 AU from the Earth (5.4 AU from the sun) and moved with 
a radial speed of 15.6 km/s (towards the sun) and a tangential speed of 
5.9 kmls (towards west). The comet was close to opposition and the sun was at 
a direction of 23" from the south direction towards east. A typical dust tail 
is expected to point in a direction between antisolar and antiapex direction. 
Since the extension of the halo was only a few arc sec, corresponding to 
about lo4 km from the nucleus, a characteristic tail is not expected to be ob- 
servable that close in. However, small scale structures in the inner coma due 
to spin modulation effects (3) should be dominant. According to Sekanina and 
Larson (4) the Earth was within 15" of the comet's equatorial plane during 
our observations. This geometry is favourable to exhibit a large anisotropy 
of the dust emission if outgassing is at maximum close to the sub-solar point 
on the comet. This structure is modulated with the spin period if dust emis- 
sion originates only from discrete regions on the nucleus. 

In order to interpret the evolution of the cometary dust coma and its 
structure a new, fast method of generating dust environment models has been 
developed which facilitates computer generation of synthetic images of the 
coma. The number density of dust is derived as a function of particle size, 
time and position in the comet fixed coordinate system. In a first step the 
departure time and initial velocity of all particles that reach a given po- 
sition at the specified time are calculated. Then the particle density at 
this position is derived from an assumed emission characteristics at the 
nucleus. From this spatial dust density distribution and assumptions on the 
average scattering functions for the grain size distributions we compute the 
brightness integral along a set of line of sights and construct synthetic 
images of the coma. These images are compared with the observed images and 
modified accordingly. 
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