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Summary. No detailed photoelectric observations of
the Minor Planet 32 Pomona have been published
up to this time. From observations during the op-
position in November/December 1975 with the 60 cm
reflector of the Observatoire de Haute Provence,
we derived a synodic period of 9%26™35°+6°m.e. or
0939346 40400007 m.e. '

The composite light curve appears to be a double
wave with distinct primary and secondary extrema and
is evidently asymmetric. The total amplitude of the
light variation, which is 0720, indicates that this varia-
tion is caused by the irregular shape of the Minor
Planet.

An attempt was made, to measure phase coefficients
from the secants of the curved magnitude-phase re-
lationship in the range of the opposition effect at small
phase angles.
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I. Introduétion

A program of photoelectric observations of Minor
Planets was begun by the Astronomical Institute of
Graz University in 1972. So far, ten objects have been
investigated in detail. In this paper, the results on 32 Po-
mona are presented. This is one of the brighter Minor
Planets. According to the Ephemerides of Minor
Planets for 1976, the inclination of its orbit is i=5°449
and its semimajor axis a=2.5876 A.U.

32 Pomona is not mentioned in Taylor’s (1971)
list of rotation periods of Minor Planets. Zellner et al.
(1974) could not measure the diameter, but indicate a
value of B(1,00=8774 and B-V =0%84 (uncertain).
Chapman et al. (1975) list 32 Pomona as consisting of
material of the type S?, i.e. as a silicaceous object and
similar to stony metallic meteorites.

*  The observations were carried out at the Observatoire de Haute
Provence, France

No other photoelectric observations of 32 Pomona
have yet been reported in the literature.

II. The Observations

32 Pomona was observed during three nightly runs:
Nov. 27/28, Nov. 30/Dec. 1 and Dec. 1/2, 1975. The
60 cm telescope at the Observatoire de Haute Provence -
(OHP) was equipped with a standard UBV-photometer.
For these measurements, only the V-Filter (Corning
3384) was used; in the focal plane of the telescope there
was a diaphragm of 1.5 mm corresponding to an opening
of 33”. The registrations were carried out with the same
instrumentation as described by Schober and Dvorak
(1975). The integration time, used throughout the
observations, was 30s.

In the Ephemerides of Minor Planets for 1975, the
opposition of 32 Pomona was predicted for 1975 Dec. 2,
with B, ,=12"1. Table 1 contains the observational
and the aspect data for the observation period. The
coordinates, heliocentric and geocentric distances, r and
4, and the phase angles « were kindly computed by P.
Herget (1976) in intervals of four days. The additional
data in Table 1 are light time and remarks.

HDE 285900 was used as comparison star. Its
spectral type is FO. Observations were made in the
usual way, as recommended by Gehrels (1970). An at-
tempt to secure the data required for the transformation
to the standard UBV-system failed due to the meteoro-
logical conditions at OHP. Therefore, only magnitude
differences Am are used, obtained with the V-filter.

II1. The Observed Light Curves

The results are shown in Figures 1-3, where the Am for
each observation night (asteroid minus comparison
star) are plotted against the observing epoch in UT
uncorrected.

Figure 1 shows the observations obtained during
the night of 1975 Nov. 27/28. The run lasted approxim-
ately nine hours and covered almost a complete period.
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Fig. 1. The light curve of 32 Pomona, obtained

on Nov. 27/28, 1975, Comparison star (c.s.) is

HDE 285 900. The Am are magnitude differences

of asteroid minus cs.; the time for the abscissa is UT
unoorrected
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| Fig. 2. The light curve of 32 Pomona,
ut _ obtained on Nov. 30/Dec. 1, 1975;
conditions are the same as in Figure 1

The primary and secondary maxima and minima
M1, m1, M2 m?2) were identified from Figure 4.
At about 2"UT passing cirrus clouds briefly disturbed
the measurements of the primary minimum m 1. In
Figure 1, the time intervals between the individual
measurements are larger than usual, because during
the same night, 1 Ceres and its comparison star was
measured alternating with 32 Pomona.

Figure 2 is a plot of the observations of 1975 Nov
30/Dec. 1, during a continuous run of nearly 9%, h
The primary maximum was measured twice, but un-
fortunately in both cases 32 Pomona was near the
horizon, with consequent deterioration of the accuracy.
This light curve is the best and most complete, with the
secondary maximum M 2 occurring around midnight.

The third run, on Dec. 1/2, which lasted only a
little more than four hours, had to be abruptly
terminated due to clouds (Fig. 3).

IV. The Synodic Rotation Period and the Composite
Light Curve

The epochs of the observed extrema were determined
from the individual light curves. The results are listed
in Table 2, and consist of the date, the number of the
appropriate figure, the type of the extremum and the
time readings in UT, JD and JD corrected for light
time.

A least squares solution for the zero epochs and the
synodic period was carried out. In this way we got the
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Table 1. Aspect data for 32 Pomona and the observational circumstances for the observing period in 1975

Obs. Date  Coordinates Ecl. coordinates  Distance (A.U.) Light Phase Fig. Remarks
1975 1976.0 1976.0 time angle
fromSun from Earth
RA. Decl. A B r 4 o
Nov.27/28  4P33™7  4+17°56' 69°47 —3°98  2.7120 1.7290 0900999 2°14 1 Ceres observed during the same

Nov. 30/ 4 30.8
Dec. 1
Dec. 1/2 429.8

+1744 6876 —408 27104 . 1.7255

+1740 6851 —4.11 27100 1.7250

night; Cirrus at 2h UT

At the beginning and at the end
Pomona near the horizon
Stopped by clouds

0.00997 1.52 2

00099 151 3

Table 2. Epochs of the light curve extrema of 32 Pomona during the observing period. The JD

(corr.) mean Julian Date, corrected for light time

Date Fig. Extremum UT of J.D. observed J.D. (corr.)
1975 Date 244 2700+ 244 2700+
Nov. 27 1 M2 T 208" 44.3528 :44.3428
1 m 2 22 14 44.4264 44.4164
Nov. 28 1 M1 030 44.5208 44.5108
Nov. 30 2 m 1 20 16 47.3444 47.3345
Dec. 1 2 M2 002 47.5014 47.4914
2 m 2 146 47.5736 47.5636
2 M1 4 00 47.6667 47.6567
3 M2 18 56 48.2889 48.2789
3 m 2 20 40 48.3611 48.3511

following results for the zero epochs of the extrema in
JD, corrected for light time,

Ty, w2 =244 2739.50 136 +0.000 72 m.c.
Ty, ma=2442740.22 8194 0.000 72 m.c.
To, w1 =244 2741.16 453 +0.000 72 m.c.
Ty, my =244 2741.86 7624 0.001 05 m.e.
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Fig. 3. A run of four hours with the light curve of 32 Pomona,
obtained on Dec. 1/2, 1975; conditions are the same as in Figure 1

and the following value for the synodic rotation period,
which is

P, =9"26"35°+ 6" m.e.

or 09393 46+0%00 07 m.e.

The composite light curve (Fig. 4) was constructed,
based on this period, by overlapping the observations
from all three runs. The levels of the extrema were
adapted with regard to the varying distances r and 4
and by correction with the adopted phase coefficients
which will be explained below in Section V. In Figure 4,
hours are used for the abscissa in the upper scale and
the phase based on the adopted period in the lower
scale. The ordinate is reckoned from the primary
maximum as the zero level.

The total amplitude of the light curve is 0720. The
secondary maximum is 0708 fainter than the primary
one and the level of m 2 is some 0702 higher than that
of m 1. Generally, we assume that light variations of
about 072 are caused by the irregular shape of the
asteroid (VanHouten, 1963). Under the assumption
that the albedo at the different sides of 32 Pomona,
which are responsible for the production of the primary
extrema, is substantially the same, we find a difference
in the projected areas of about 20%.

The sides corresponding to the extrema are not
located symmetrically to each other, as can be concluded
from the intervals between the extrema. The time
intervals between the extremum features of M 2-m 2—
M 1-M 2, expressed in parts of the phase of the rotation
period, are 0.19-0.24-0.17 and 0.40. Especially the last
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Fig. 4. The composite light curve of 32 Pomona, based on the rotation period of 9"26™35°+ 6°; the extrema are marked with their proper
designation; the ordinate is reckoned from the primary maximum as the zero level
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Fig. 5. The secants of the curved magnitude relationship in the range
of the opposition effect. The resulting phase coefficients for each
extremum features are indicated. They represent minimum values
for the real phase coefficients in this region

m1

interval from the primary minimum to the secondary
maximum i$ remarkable. There the asymmetry of the
surface properties is evident. Of course, the construction
of a three dimensional model would require more
observational data, and, derived from them, knowledge
of the orientation of the axis of rotation in space, and
the phase law which is valid for this celestial body.

V. Measurement of the “Opposition Effect” at Small
Phase Angles

A number of Minor Planets was studied with the purpose
of finding their phase coefficient, which is normally
computed from observations at phase angles 10°<a<
20°, where the magnitude-phase relationship is linear.
For small phase angles, there occurs an additional
brightening, which constitutes the so-called opposition
effect. The precise phase angle at which the opposition
effect becomes clearly noticeable is not known and may
be different for different objects.

It so happens that 32 Pomona was at very small
phase angles when we observed it. We therefore took
this opportunity to derive the data which are shown in
Figure 5. There, the Am, corrected for r and 4 and
reduced to Dec. 1, are plotted versus the phase angle

‘ for the extrema. In this case, the observations yield a

“phase coefficient” for each extremum, depending on
the phase interval, of course. The straight lines in
Figure 5 represent the secants of the curved magnitude-
phase relationship. If we compare this with the phase
coefficients of about 07030/deg, which one normally
finds in this type of investigation we see that the

. coefficients found for our range of phase angles are

higher by a factor of 3. Note, however, that the “phase
coefficient” is used as defined by Veverka (1971) and
not as in common practice.
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We thus suggest that observations of this type
would be useful, especially for Minor Planets with
rotation periods below five hours. In these cases, the
same extrema would be observable at least twice a
night. This method should be evaluated and exploited
for further objects in order to yield the observation
data necessary for the establishment of a theory of the
opposition effect. Of course it would be better, in future
works, to have more observations at small phase angles
in order to investigate the opposition effect and more-
over observations in the linear part of the magnitude
phase relationship would be useful to know the starting
point of the curved line.
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