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Abstract. — Photometric studies of seven asteroids observed at the European Southern Observatory (La Silla, Chile) with
the 50 cm ESO telescope are presented. For these asteroids (6 Hebe, 32 Pomona, 196 Philomela, 243 Ida, 416 Vaticana, 532
Herculina and 1580 Betulia) composite lightcurves are presented. Mean colour indexes, calculated for some of the nights,

are also given.
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1. Introduction.

Photometric studies of seven asteroids were performed at
the European Southern Observatory (ESO), Chile, with the
50 cm ESO teslecope. The asteroid 532 Herculina was ob-
served in the V magnitude system during November and
December 1985. For the asteroids 6 Hebe, 32 Pomona, 196
Philomena and 416 Vaticana observations were performed
in the UBVRI magnitude system during late February and
the beginning of March 1989. The asteroids, 243 Ida and
1580 Betulia, were observed in the UBV magnitude system
in June 1989. Reduction of the observations was performed
with the ESO software for data reduction (SNOPY). The
observing conditions during three nights (1989 February 24,
27 and 28) were less satisfactory and the reduction of the
data for those nights were made using mean extinction co-
efficients and mean colour transformations calculated from
the other nights. For all asteroids the individual lightcurves
were shifted in magnitude space to get a composite with
optimum consistency. The only exception was 32 Pomona.
The 1989 Feb 26 lightcurve of this asteroids has no over-
lap in rotational phase with remaining nights, thus auto-
matic shift for optimum fit was impossible. Instead, the shift
for this night was obtained by interpolating the shifts of
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* Based on observations collected at the European Southern
Observatory, La Silla, Chile.

neighbouring nights. We have therefore, instead of using the
knowledge of slope parameters for computing magnitude
shifts between nights, used the automatic shift procedure
described by Magnusson & Lagerkvist (1990).

The aspect data, mean colour and mean magnitudes for
the asteroids are given in Table 1.

The observations are part of a program (Magnusson &
Lagerkvist 1991) intending to increase the total sample of
asteroid lightcurves which is of importance to draw conclu-
sions regarding such physical properties of the asteroids as
shapes, pole orientations, rotation periods and phase pa-
rameters.

2. Results.

6 Hebe

The composite lightcurve (Fig. 1) with a rotation period
of 7827446 (Magnusson 1986) agrees very well with pre-
viously observed composites and lightcurves given by Ah-
mad (1954), Gehrels & Taylor (1977), Yang et al. (1965),
Wamsteker & Sather (1974), Zhou et al. (1982) and Di Mar-
tino & Cacciatori (1984).
32 Pomona

This composite lightcurve (Fig. 2) was constructed using
a period of 9443 (Schober 1976) and there is good agree-
ment in shape and period with previously composites by
Schober (1976), Chang et al. (1981) and Di Martino ez al.
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TABLE 1. Aspect data and mean colour indexes.

A. Erikson et al. Ne°2

Date A B T A a V BV U-B V-R VI
6 Hebe

1989 Feb 23.1 1184 -2.7 2537 1.667 13.13 6.43 0.83 0.33 0.46 0.81
1989 Feb 24.1 1183 -2.6 2539 1.676 13.48

32 Pomona

1989 Feb 25.1 1195 -85 2481 1.620 13.97 8.32 0.84 0.38 0.48 0.84
1989 Feb 26.1 119.4 -84 2480 1.626 14.33 8.33 0.86 0.39 0.49 0.85
1989 Feb 27.1 1193 -8.4 2479 1633 14.69

1989 Mar 1.1  119.1 -83 2478 1.647 15.38

196 Philomela

1989 Feb 26.3 196.0 9.1 3.134 2.309 11.67 7.28 0.83 0.42 0.47 0.84
1989 Feb 27.3 195.9 9.2 3.134 2.300 11.41

1989 Mar 1.1 1957 9.2 3.134 2282 10.92 7.26 0.84 0.36 0.47 0.85
243 Ida

1989 Jun 2.2 2548 -1.7 2983 1971 1.37 10.18

1989 Jun 4.2 2544 -1.7 2.983 1.969 0.72 9.92 0.90 0.37

1989 Jun 5.2 2542 -1.6 2983 1.969 056 9.96 0.91 0.41

416 Vaticana

1989 Feb 23.3 198.9 157 2492 1709 16.85 8.74 0.88 0.44 0.50 0.90
1989 Feb 24.3 1989 158 2.490 1.698 16.59

1989 Feb 25.3 198.8 158 2.488 1.687 16.34 8.72 0.88 0.42 0.51 0.90
1989 Feb 28.3 198.6 159 2481 1.655 15.53

532 Herculina

1985 Nov 13.0  68.0 -17.3 2964 2.036 8.03 6.36

1985 Nov 14.0  67.7 -17.3  2.962 2.030 7.77 6.40

1985 Nov 29.0  64.2 -16.8 2938 1.980 559 6.24

1985 Nov 30.0  64.0 -16.7 2936 1979 564 6.32

1985 Dec 1.0  63.7 -16.7 2.935 1.978 5.71 6.26

1985 Dec 2.0 635 -16.6 2933 1978 581 6.35

1580 Betulia

1989 Jun 3.2 1955 -8.8  1.1486 0.2190 47.75 16.78 0.70 0.25

1989 Jun 4.2 1956 -12.4 11512 0.2284 48.56 16.88 0.73 0.29

1989 Jun 5.2 1956 -15.6 1.1539 0.2386 49.35 16.88 0.71 0.28
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(1987). The amplitude of our composite is the same as the
amplitude found by Di Martino et al. (1987).
196 Philomela

The composite lightcurve (Fig. 3) with a period of 8333
(Yang et al. 1965) have the same shape as previously given
composites by Yang et al (1965) and Zappald et al (1983).
There is no change in lightcurve amplitude compared with
the observations by Yang et al. (1965) contrary to the pre-
diction by Zappald et al (1983).
243 Ida

This composite (Fig. 4) is similar to the composite by
Binzel (1987) and the amplitude of the asteroid is the same.
416 Vaticana

The composite lightcurve (Fig. 5) with an amplitude
of AV = 074 agrees well with the composite given by
Miles (1990) and is based on his rotation period of 5t37179.
Lagerkvist et al. (1987) observed Vaticana during a short run
and their results agree with this composite.
5§32 Herculina

The composite lightcurve (Fig. 6) was made with a pe-
riod of 94049 (Taylor et al 1987). Composites and light-
curves of Herculina has previosly been observed by Groen-
eveld & Kuiper (1954), Chang & Chang (1963), Harris &
Young (1979), Cunningham (1983), Drummond et al. (1985)
and Taylor ez al. (1987). Compared with these previous ob-
servations the amplitude of the asteroids is unchanged.
1580 Betulia

The composite lightcurve (Fig. 7) is comparable with
previous observations by Tedesco et al (1978) and
Lagerkvist (1977).
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FIGURE 1. Composite lightcurve for the asteroid 6 Hebe.
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FIGURE 2. Composite lightcurve for the asteroid 32 Pomona.
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FIGURE 3. Composite lightcurve for the asteroid 196 Philomela.
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FIGURE 4. Composite lightcurve for the asteroid 243 Ida.
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FIGURE 5. Composite lightcurve for the asteroid 416 Vaticana.
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FIGURE 6. Composite lightcurve for the asteroid 532 Herculina.
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FIGURE 7. Composite lightcurve for the asteroid 1580 Betulia.
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