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PHOTOGRAPHIC PHOTOMETRY OF THE ASTEROIDS 716 BERKELEY
AND 1245 CALVINIA
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The asteroids 716 Berkeley and 1245 Calvinia were observed photographically during the opposition in 1977. Two nights of observation
gave a period of 09202 and a lightcurve amplitude of 077 for 1245 Calvinia. The absolute magnitudes of the two asteroids were
determined to ¥(1,0)=1079 (716) and V(1,0)=1073 (1245).

Key words: Asteroids — lightcurves

1. INTRODUCTION

A programme for photographic photometry of asteroids was initiated at the Uppsala Observatory in
1973 in order to obtain physical parameters of a large number of small ordinary main-belt asteroids. The
basic physical parameters determined are rotation periods, lightcurve amplitudes, and absolute magnitudes.
The programme is carried out with the Schmidt telescopes at Kvistaberg (100/135/300 cm) and at the Uppsala
Southern Station (50/66/175 cm). So far lightcurves have been obtained for about 120 asteroids. A description
of the survey was given by Lagerkvist (1975, 1978).

In order to improve some of the rotation periods determined earlier (Lagerkvist 1978), and also to
investigate some of the asteroids with large lightcurve amplitudes, some of the asteroids have been reobserved.
The asteroid 1245 had a large lightcurve amplitude during the opposition 1975 (0™5; Lagerkvist 1978),
and was therefore reobserved during the opposition in 1977. Close to 1245 on the plate during the observations
in 1977 was also the asteroid 716. 716 belongs to the family A91 and 1245 belongs to H3 according to
Pilcher and Meeus (1973).

2. OBSERVATIONS AND REDUCTIONS

During the nights August 7 and -8 the Schmidt telescope at the Uppsala Southern Station (at Mt Stromlo)
was used for observations of the asteroids 716 and 1245. Both nights Kodak 103a-E plates were used in
combination with the Schott filter GG 14. Each plate was exposed 2 x 6 minutes, with a small shift of
telescope setting in declination between exposures.

The measurements and the reductions of the iris readings (obtained with the iris photometer at the
Uppsala Observatory) were performed in the same manner as described by Lagerkvist (1976). A magnitude
sequence in NGC 6124 given by Pik-Sin (1965) was used for the conversion of the iris readings to magnitudes.
The technique for this was the same as used earlier (Lagerkvist 1978) and described by van Houten et al.
(1970).

3. RESULTS

The lightcurves obtained for 1245 Calvinia are plotted in figure 1, where the ¥ magnitude is plotted
versus time in decimals of days. No correction for lighttime was made. Figure 2 shows the two lightcurves
for 716 Berkeley. From the determined mean magnitude, V(r,a), the absolute magnitude, ¥V(1,0), was
calculated from:

V(1,0)=V(r,0)—5-log (r- A)

Since the phase angles are small, as seen in table 1, no corrections for phase were made.
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The aspect data given in table 1 were computed using the equations of the two-body problem. The
R.A. and Decl. were taken from the ephemerides published in Ephemerides of Minor Planets (1977). Precise
measured positions will be published later by Lagerkvist and Zappala (1978).

From the lightcurves in figure 1a period of 09202+ 0¢001 was derived for 1245 Calvinia. The lightcurve
amplitude is close to 097, thus about 072 larger than during the opposition in 1975.

The asteroid 716 Berkeley seems to vary in magnitude between the two nights of observations. During
the first night a slow increase of the brightness seems to take place, implying that the asteroid should
have a period longer than about 077, The results are summarized in table 2.
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Table 1 Aspect data for the observed asteroids Table 2 Derived physical parameters of the

asteroids 716 and 1245

Date (1977) Asteroid a1950 81950 T (AU) 5 (AU) Phase
Parameter 716 1245
Aug. 7.5 716 211 4477 -12° 20° 2.937 1.938 4% Vir,a) 1477 1376
m, m
Aug. 7.5 1245 21 45.1 -12 37 2.713 1.708 2.6 v1,0) 10.3 103
. d d
Aug. 8.5 716 21 43.9 -12 26 2.938 1.941 3.5 Period >0:7 0-202
s m.
Aug. 8.5 1245 21 44.3 -12 42 2.713 1.708 2.0 Amplitude - 0.7
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Figure 1 Photographic lightcurves of the asteroid 1245 Calvinia, obtained during August 7 and 8, 1977 with the Schmidt telescope at the Uppsala Southern
Station.
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Figure 2 Photographic lightcurves of the asteroid 716 Berkeley, obtained during August 7 and 8, 1977 with the Schmidt telescope at the Uppsala
Southern Station. One scale unit on the magnitude scale corresponds to about 072.
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