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Summary.- Results from photoelectric UBV photometry are presented for the asteroids 63 Ausonia, 93
Minerva, 135 Hertha and 409 Aspasia. A remarkably large lighté:urve amplitude. Or.n95, was found for 63
Ausonia. For 135 Hertha the most probable period seems to be 0.429, with a lightcurve amplitude of oT7.
UBV colours were determined for all the observed asteroids.
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1. Introduction.- This paper, the second in a series (Carlsson
and Lagerkvist, 1981), presents results from photoelectric
uBv-measurements of the asteroids 63 Ausonia, 93 Minerva,
135 Hertha and 409 Aspasia.

2. Observations.- The observations were made during March
10-18, 1980, with the 50 cm telescope at the European
Southern Observatory, La Silla, Chile. A single channel
photometer with an EMI 6256 photomultiplier was used in
combination with the ESO standard UBvV filters.

The integration time was chosen to 60 seconds but was
shorter when the standard deviation of the counts was less
than 0.2 %. The standard stars were taken from the Harvard
E-regions with magnitudes provided by ESO. A comparison
star was observed near each asteroid.

The ESO standard programme was used for the
reduction of the data. The means of the standard deviations
of the comparison stars were 07002 in v, 0.001 in B- v and
0.002 in U-B.

3. Results.- 3.1. Lightcurves.- The lightcurves of the aste-
roids 63, 135 and 409 are presented in figures 1-7 there the v
magnitude has been plotted versus time, not corrected for
light-time. The composite lightcurve (Fig. 3) of the asteroid
63 Ausonia was derived with the period determined by
Scaltriti and Zappala (1977).

3.2. Extrema, magnitudes, amplitudes.- The times (not
corrected for light-time) and magnitudes of the extrema are
presented in table I which also gives the aspect data
interpolated from ephemerides by Bowell (1980). The type of
the extrema are given in column 7.

The aspect data in table I and a phase coefficient of
0.035 mag/deg (Scaltriti and Zappal3, 19‘,?17) gives for 63
Ausonia a half area magnitude of V(I,0) = 7. 85. The absolute
mr%gnitude of the primary maximum was determined to be
7 .48S very close to the value found by Scaltriti and Zappala
977).

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

From the composite lightcurve ﬂ-;ig. 3) the amplitude
of 63 Ausonia was determined to be 0.95. This exceeds by
0.2 that for any other mainbelt asteroid observed photoelec-
trically. Only 3 other asteroids have hitherto been found to
have larger lightcurve amplitudes : 433 Eros, 624 Hector and
1620 Geographos (Tedesco and Zappala, 1980). The amplitude
of 63 Ausonia is remarkably large for an object of its size,
only the Trojan 624 Hector having both larger diameter and
larger amplitude. The amplitude during the 1976 opposition
was )only half of this value 0 -47 (Scaltriti and Zappala ;
1977).

The maximum amplitude of 135 Hertha, observed at
phasren angles well within the opposition effect, was found to
be 0-17.

The magnitudes of the asteroids 93 and 409 in table I
refer to the means of the observed v magnitudes.

3.3. Periods.- The synodic period determined from the times
of the two observed minima and the times for the correspon-
ding extrema observed during the 1976 opposition by Scaltriti
and Zappala (1977) agrees well with the period of Scaltriti

‘and Zappala (1977). Further observations of 63 Ausonia will

make it possible to determine the direction of the spin axis
and the sideral period.
d

For 135 Hertha a period of 0%29 + 0.006 m.e. seems
to be most likely considering the shapes of the observed
maxima. The second and third of the observed maxima have
then been assumed to be the same and a whole rotation period
has been assumed to contain two minima and two maxima.

3.4. Colours.- In table II the observed colours of the asteroids
are presented. The errors given in the table are the sum of
the standard deviations of the mean colour and the standard
deviation of the transformation to the UBV system as
described by Carlsson and Lagerkvist (1980). The last column
in the table gives the number of observations on each night.
The colours of the asteroids 135 and 409 agree well with
those of Bowell et al. (1979) but those of 63 and 93 differs
somewhat.
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TABLE L- Aspect data and observed magnitudes TABLE II.- colours
Asteroid  UT (1980) r (AU) A (Av) phase Voo, Extremum Asteroid UT 1980 phase B-V U-B n
March ok March s
63 10‘.131'5 222669 1.5067 19?9 11’?782 m, 63 10.330 19.8 0.921+0.004 0.524+0.006 26
63 11.286 2.2656 1.k962 19.7 11.709 m, 63 11.279 19.7 0.917+0.002 0.535+0.005 41
93 17.219 2.7530 1.7622 2.4 11.263 - 93 17.219 2.4 0.656+0.006 0.310+0.007 3
93 18.234 2.7515 1.7590 2.0 11.230 - .93 18.234 2.0 0.663+0.002 0.296+0.005 15
135 12.200 2.8u73 1.8546 1.2 11.899 My 135 12.209 1.2 0.695+0.002 0.281:0.005 35
135 12.276 2.8472 1.8546 1.2 12.072 my 135 13.225 1.7 0.705+0.002 U.275!D.Q05 43
135 13.158 2.8463 1.8543 1.6 12.098 m, 135 16.201 2.9 0.693+0.002 0.291+0.005 32
135 16.236  2.8k31  1.8552 3.0  12.065 M, 409 12.359 19.4  0.722$0.003 0.331+0.006 12
%09 12.359 2.4223 1.7004 19.% 11.501 - 409 13.367 19.1 0.735+0.002 0.334+0.005 4
409 13.367 2.k219 1.6898 19.1 11.483 -
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FIGURE 1.- Lightcurve for the asteroid 63 Ausonia, March 10, 1980. FIGURE 2.- Lightcurve for the asteroid 63 Ausonia, March 11, 1980.
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FIGURE 3.- Composite lightcurve for the asteroid 63 Ausonia.
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v FIGURE 4.- Lightcurve for the asteroid 135 Hertha, March 12, 1980.
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FIGURE 5.- Lightcurve for the asteroid 135 Hertha, March 13, 1980. M i
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FIGURE 7.- Lightcurve for the asteroid 409 Aspasia, March 12, 1980.
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