FIOBIAGAS. ~. 457 "~ AC

ASTRONOMY & ASTROPHYSICS
SUPPLEMENT SERIES

Astron. Astrophys. Suppl. Ser. 45, 1-4 (1981)

Physical studies of asteroids IV :

JULY 1981, PAGE 1

photoelectric observations of the asteroids 47, 95, 431 (*)

M. Carlsson and C.-1. Lagerkvist

Astronomiska Observatoriet, Box 515, S-751 20, Uppsala, Sweden

Received October 6, accepted November 25, 1980

Summary. — Photoelectric lightcurves are presented. The synodic' period of rotation of asteroid 95 was found to be
093620 + 090005. The asteroids 47 and 431 showed no significant brightness variation throughout the observing runs of

8 hours.
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1. Introduction. — This paper, the fourth in a series,
presents results from photoelectric measurements of the
asteroids 47 Aglaja, 95 Arethusa and 431 Nephele. The
third paper in this series is by Lagerkvist and Schober
(1981).

2. Observations. — All the observations were made
during the period August 17-26 1979 with the 61 cm
Bochum telescope at the European Southern Observ-
atory, La Silla, Chile. The telescope was equipped with a
single channel photometer with an EMI 9502 photo-
multiplier and Schott filters UG 2 in U, BG 12 + GG 385
in B and GG 495 in V.

For each asteroid one comparison star was chosen
close to the asteroid in the sky and with similar colours.

The integration time was 60 s. Standard stars were
taken from the Harvard E-regions with magnitudes
provided by ESO.

The reduction of the data was carried out with the
ESO standard program. Due to problems with noise in
the photomultipliers the scatter was higher than usual.
Several tubes were then used with the result that no
satisfactory transformation to the standard UBV system
could be made. Because of that only differential V'
magnitudes are presented, except for asteroid 47.

The differential V' magnitudes were obtained in the
following way : The observed V magnitude of the
comparison was averaged with the observation preceding
and the one following. Interpolation then provided the
magnitude of the comparison star to be subtracted from
the asteroid’s magnitude. In the case of asteroid 47 the

(*) Based on observations collected at the European Southern
Observatory, La Silla, Chile.

comparison star, SAO 165103, was measured in
September 1980 at ESO and its ¥ magnitude observed
then, 9M867, has been added to give a magnitude close to
the ¥V magnitude in the standard UBV system.

3. Results. — 3.1 LIGHTCURVES. — The lightcurves
are presented in figures 1-4. In figures 1-2 the calculated
V magnitude (see above) is plotted versus Universal
Time, not corrected for lighttime. In figure 4 the
differential ¥ magnitude (Vo — Veomp) is plotted versus
Universal Time, not corrected for lighttime. Figure 3 is a
composite lightcurve for asteroid 95. The plotted differ-
ential magnitude is ¥(1,0)at — Veomp Where V(1,0),4 Was
calculated using a phase coefficient taken from Bowell
and Lumme (1979) : 0.0359 mag/deg (the C type given
by Bowell et al. (1979)). The interruption in the
lightcurve of 431 Nephele (Fig. 4) was due to technical
malfunctions.

3.2 EXTREMA AND ASPECT DATA. — Table I gives
times, corrected for lighttime, for extrema for 95
Arethusa. The usual notation for the extrema is used.
Table II gives aspect data at the midtimes of the
observing runs. The aspect data were interpolated from
an ephemeris by Bowell (1979).

3.3 PERIODS AND AMPLITUDES. — The synodic period
of asteroid 95 was derived by superposition of lightcurves
and was found to be 093620 + 090005. The maximum
amplitude was 0725,

The asteroids 47 and 431 showed no significant
brightness variation throughout the observing runs of
8 hours.
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TABLE 1. — Extrema for 95 Arethusa. TABLE II. — Aspegt data.

uT 1979 Extremum UT 1979 ast r (AU) A (AU) phase
August

JD 2440 000 + 4102.647 m 21.21 47

k102.715

4998 1.4939 320

=<
N

1 23.21 L7  2.5005 1.4926 2.46
4102.79%  m,
4103.628 M, 17.19 95 2.8823 1.9115 7.03
4103.732 m 18.21 95 2.8809 1.9121 7.17
4105.540 m, 20.17 95 2.8781 1.9138 7.50
4105.614 M, 26.19 431  2.5429 1.5589  6.63
4105.690 m,
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FIGURE 1. — Lightcurve for the asteroid 47 Aglaja, August 21, 1979.
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FIGURE 2. — Lightcurve for the asteroid 47 Aglaja, August 23, 1979.
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FIGURE 4. — Lightcurve for the asteroid 431 Nephele, August 26, 1979.
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FIGURE 3. — Composite lightcurve for the asteroid 95 Arethusa.
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