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The minor planets 387 Aquitania and 776 Berbericia were observed photoelectrically during their opposition approach in 1977, using
the 61 cm Bochum-ESO telescope at the European Southern Observatory, La Silla, Chile. Previously no detailed photoelectric observations
with respect to lightcurves or rotation rates of either object had existed.

For 387 Aquitania a period of rotation of P=24%+0"1=1%000+0%04 is the most probable one. A rotation rate of P=16" is
possible, too, but not very likely. The lightcurve amplitude is at least Am >0709.

For 776 Berbericia we get a rotation rate of P=23%0+0"1=0%58+0%04 with a minimum lightcurve amplitude of Am>0715 at
least; assuming primary and secondary extrema identical in shape and levels also a rotation period of P=15"3 is possible, but not
likely, too.

Both objects, 387 Aquitania and 776 Berbericia show spin rates nearly compatible with a one day rate; because of the difficulty to
cover the complete lightcurve by continuous measurements and to secure a well defined period we suggest both objects to be
observed with high priority within an organized worldwide observing program.
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1. INTRODUCTION

This paper is a part of a photoelectric program started a few years ago at the Institute for Astronomy,
University of Graz, with the goal to study asteroids with unknown rotation rates. The work on each single
object will help to improve the statistical knowledge about the system of minor planets related to our
conception of the origin, evolution and physical properties of asteroids (Harris and Burns 1979, Tedesco
and Zappala 1979).

The Ephemerides of minor planets for 1977 predicted the opposition of 387 Aquitania on September 8, 1977
with B,,, = 1072 and of 776 Berbericia for September 16, 1977 with B,p, = 1270. Neither object is listed in the
table of asteroid characteristics by Taylor (1971), and was not listed in the Tucson Revised Index of Asteroid
Data, TRIAD-file, Bender et al. (1978) for rotation rates.

No detailed photoelectric observations relating rotation rate or partial lightcurves are reported in the
literature.

After classifications done by Morrison (1977), Zellner and Bowell (1977) finally Bowell et al. (1978) list
387 Aquitania with type S and 113 km belonging to the orbital zone II of the main belt, similar to
Kresak (1977), and 776 Berbericia as consisting from type C, 174 km diameter and in the orbital zone III,
main belt, too.

2. OBSERVATIONS OF 387 AQUITANIA AND 776 BERBERICIA

Observations of both objects were carried out with the standard UBV single channel photometer,
using the 61 cm Bochum-ESO telescope, located at the European Southern Observatory ESO, La Silla, Chile.

* Based on observations collected at the European Southern Observatory, ESO, La Silla, Chile.
** The programme is supported by project no. 3136 of the Austrian “Fonds zur Forderung der Wissenschaftlichen Forschung”.
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The system and filter combination was described in Schmidt-Kaler and Dachs (1968) and was modified
as referred, too, in Schober (1978).

In table 1 all aspect parameters for 387 Aquitania and 776 Berbericia are listed for the observing
dates in 1977 August and September. The heliocentric (*) and geocentric (A) distances, phase angle o and
the ephemeries were kindly computed by P. Herget (1978) and interpolated as usual. Additional information
in table 1 are the used comparison stars, the mean scatter of the night for the comparison star, lighttime, and
the figure number for the identification of the corresponding lightcurves.

Informations about the comparison stars can be found in table 2 where the V, B—V and U— B values
are listed, obtained from a transformation to the standard UBV-system, using E-region standard stars.
CD —23°17809, also HD 219353, is of spectral type K 2, for CD —34°16158 no spectral type is given, but
from the colours in table 2 we state that it must be a near solar type G star.

Generally an integration time of 20 seconds was used throughout all measurements for the objects;
sky measurements generally were stopped after 5-10 seconds integration time. The diaphragma used normally
was 0.8 mm corresponding to 18 seconds of arc in the focal plane of the telescope.

3. RESULTS FOR 387 AQUITANIA

The asteroid 387 Aquitania was observed on August 1977 on 27, 28 and 29. The resulting lightcurves,
obtained each by nightly continuous runs lasting each about eight hours, are shown in the drawings of
figures 1-3, where magnitude differences between asteroid and comparison star are drawn in the usual manner.
In the figures only V (full circles) and B (circles) values are used, as no significant colour variation could
be found within the lightcurve variation. In figures 1-3 the ordinate is referred with 0700 to V=10724
and B=11714, respectively. The U values are not used in the figures.

From figures 1-3 it is evident that we have observed each time the same maximum M 1; at least all
three maxima are easy to superpose, show the same slow increase toward the peak M 1 and the same
steeper decrease from M 1. We take the timing of the maximum feature of M 1 with

Aug. 27,1977 at "2 UT
Aug. 28,1977 at 6"9 UT
Aug. 29, 1977 at 7°2 UT.

If we assume that we observed on all three days the same maximum we get as possible periods of
rotation 24"0 or 12"0, and we exclude 8"0 because of the length of registration time. Taking into account
the raising branch of the lightcurve part lasting about 5® we get a possible rotation rate in the range of
about 20", too.

If we assume to have observed the same maximum M 1 only on Aug. 27 and 29, and on Aug. 28
the maximum M 2, different from M 1, but identical in shape and level nearly, then we get as an additional
possible value for the rotation period P=16"0. We cannot completely exclude this possibility, but it seems not
to be very likely that we get unsymmetric maxima in shape, but exactly identical both, and with a phase
difference of exactly 0.5 between M 1 and M 2. In figure 4 an overlap of all three observing nights
is shown, based on the assumption of the period P=16%0. A composite curve for P=24"0 is not drawn separately.

Of course, also a period of P=48" can be assumed, too, with respect to the new detected long rotation
periods raching 40" for 128 Nemesis or 393 Lampetia, Scaltriti et al. (1979) or for 356 Liguria, Harris
(1979), but this assumption leads to a more complicated lightcurve and needs more observing time for
verification.

As a final result for the spin rate and lightcurve of 387 Aquitania we adopt the following values:

P=24%0+0"1 equivalent to 19000+ 0%004
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with the zero epoch for the maximum M 1 on Aug. 27, 1977 at
To, M 1=JDcorr 2443382.791 1+ 0,004

with correction for lighttime for the Julian date and estimated errors.

The lightcurve amplitude is not defined yet, as we did not get a sufficient coverage of the complete
rotation cycle, but we can indicate a minimum value of Am being at least Am >0709.

In table 3 we have listed the magnitudes and colours of 387 Aquitania; B—V=0790 and U—B=0742
are compatible with the usual range of colours for S-type asteroids. The absolute magnitude at unit
distance and zero phase angle ¥V, (1,0)=7762 was obtained using a new adopted phase coefficient of
B=0.039 mag/deg, given by Gehrels and Tedesco (1979). There we also find a revised magnitude for
387 Aquitania of B (1,0)=8746 for the mean absolute magnitude, during we get Bo (1,0)=8753 for the
maximum value; both values are in close correspondance considering the variation due to the lightcurve
generally. Additionally we may remark that all observations were carried out at phase angles between
7°5 <o <7°7, nearly outside of the range of the opposition effect.

4. RESULTS FOR 776 BERBERICIA

We have observed the asteroid 776 Berbericia in September 1977 on 5, 6 and 7, each observing run
lasting about nine hours; the lightcurves are shown in figures 5-7, with identical description as for
387 Aquitania in the previous chapter. The zero level for the ordinate 0700 corresponds to V=11720 and
B=11795. No variation of the colours of 776 Berbericia was found for the rotational cycle exceeding the
scatter of measurements.

Attempting to derive a proper rotation period we meet the same difficulties as for 387 Aquitania, namely
the compatibility with a nearly one day period and the difficulty envolved to observe the complete lightcurve
with a good coverage. From figures 5-7 we can assume to have observed, similar to 387 Aquitania, three times
the same maximum M 1 on

Sept. 5, 1977 at 5%0 UT
Sept. 6, 1977 at 40 UT
Sept. 7, 1977 at 3°0 UT

Excluding a possible rotation period of P=11"5 or lower, which is evident from each overlap and from the
single observing runs, too, we get as a resulting period of rotation P=23"0. This result is shown in figure 9,
where we have drawn an overlap of all three observing nights based on this period of 23%0. The disadvantage
is that we have covered only 0.48 of the phase of the rotation, as seen from the upper abscissa in figure 9.
Considering the descending branch of the lightcurve part, lasting about 5%, we also get a possible range of
the rotation period of about 20" as for 387 Aquitania, too.

Similar to 387 Aquitania, of course, we also could assume that we have observed the same maximum M 1
only on Sept. 5 and 7, 1977 — that observed on Sept. 6, 1977 being different from M 1 and named M 2, the
secondary maximum, but identical in shape and level with M 1. This assumption leads to a rotation period of
P=15"3, the corresponding overlap of all three observing nights is shown in figure 8. Of course, this rotation
rate is possible too, but we draw attention to the fact that in this case we get identical extrema M 1 and M 2,
the same is true for the minima, too, and that all phase lags between corresponding extrema are exactly
0.5 of the rotational phase. This, evidently, normally is not the case for many lightcurves obtained in the past
where usually we got always slight differences at least in shapes or levels or phases.

Therefore as a final result for the spin rate of 776 Berbericia we adopt the following value:

P =230+ 0"1 equivalent to 09958 4+ 04004
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with the zero epoch for the maximum M 1 on Sept. 5, 1977 at
To, M 1 =JDeorr 2443391.701 £+ 09004

using Julian date corrected for lighttime again, and estimated errors.

The lightcurve amplitude in total is not defined yet, but we are sure to have covered the lightcurve better
than for 387 Aquitania. We indicate a minimum value for Am being Am >=0715 at least, as seen from figure 9.

In table 3 we also have listed the magnitudes and colours of 776 Berbericia. B— V=0%75 and U—-B=0737
are compatible with the values for asteroids of compositional type C. Absolute magnitude at unit distance
and zero phase angle for the maximum M 1 were obtained with Vo (1,0)=7767. Gehrels and Tedesco
(1979) indicate B (1,0)=8759 which is in good agreement with our value of Bo (1,0)=8743. Similar
to 387 Aquitania we also state for 776 Berbericia that all observations were obtained outside of the
opposition range of the magnitude phase relationship, with the phase angle ranging between 1170 <a<11°1.

5. FINAL REMARKS

We have succeeded in observing photoelectrically the minor planets 387 Aquitania and 776 Berbericia during
their 1977 opposition, both during three consecutive nights of continuous measurements. Usually this
should be enough for deriving a good value for the rotation period and to cover the full lightcurve
without spending to much time for a multiple registration of the same lightcurve features.

We decided to publish the presented results for both 387 Aquitania and 776 Berbericia, as derived
from the 1977 observations with the result of the most probable rotation periods being P=24"0 for 387 Aqui-
tania and P=23"0 for 776 Berbericia, but stating two other possible periods namely 16"0 and 15"3,
respectively; in the case of 387 Aquitania even 48" is not excluded. The reason why we tend to give preference
to the longer periods comes from inspections of the lightcurves, considering symmetry and levels of the
maxima, and furthermore considering the results of the last years when quite a large number of asteroids
seems to have long rotation rates with P >20" as shown in Schober (1978) or Lagerkvist (1978), even new
results show up periods of up to and more than 50" (Scaltriti et al. 1979, Harris 1979). Another aspect,
not discussed in this paper, is the fact of existence of triple lightcurves (Schober 1979), which makes it more
complicated to identify the extrema unequivocally, especially for longer rotation periods (Schober 1979).

Both objects 387 Aquitania and 776 Berbericia are minor planets to be observed in the next future with
high priority, knowing now about their spin rate compatible with a one day rate, nearly, but the observing
program must be organized in detail on a worldwide range as it was tried for 1 Ceres (Tedesco et al. 1979)
or 4 Vesta (Tedesco 1978).
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Table 1 Aspect data and observing parameters on dates of observations in 1977 for 387 Aquitania and 776 Berbericia

FI979ACAS. Z.7382 2. 01

Date of ob- R.A. Decl. A B A r a Light- Comp.star |[Scatter | Fig.
servation time of
h
o ur 1950.0  1950.0 | 1950.0 1950.0| AU AU night
387
AQUITANIA:
Aug.27,1977 | 23M13%4 | =22°31" | 340933 | -16%09 | 1.280 | 2.264 | 7972 | 0900739 | cp-23°17809 | 0T007 1

Aug.28,1977 | 23 12,8 | =22 45 340.09 | -16.24 | 1.282 (2.266 | 7.58 0.00740 | CD-23 17809 | 0.007 2

Aug.29,1977 | 23 12.1 | ~22 59 339.84 | -16.89 | 1.284 | 2.268 [ 7.48 0.00742 | CD-23 17809 | 0.006 3

176
BERBERICIA:
Sept.5,1977 | 23 43.5 | -33 48 341.58 | -29.12 | 1.630 | 2.558 | 11.05| 0.00941 | CD-34 16158 | 0.011 5
Sept.6,1977 | 23 42.7 | -33.54 341.35 [ -29.13 | 1.629 |2.557 | 11.07 | 0.00941 | CD-34 16158 | 0.011 6

Sept.7,1977 |23 41.9 | -34.01 341.12 | -29.16 | 1.629 [2.556 | 11.10| 0.00941 | CD-34 16158 | 0.011 7

Table 2 Magnitudes and colours of the used comparison stars

Comparison v B -V U-B
star

cp -23°17809 9.51 1.23 1.20

cp -34%16158 10.88 0.62 -0.04

Table 3 Magnitudes and colours of 387 Aquitania and 776 Berbericia

Asteroid Vo(r,a) B -V U-B Vo(1,a) VO(1,O)
387
Agquitania 10.24 0.90 0.42 7.92 7.62

Aug.28,1977

776
Berbericia 11.20 0.75 0.37 8.11 7.67

Sept.7,1977
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Figure 1 Lightcurve of 387 Aquitania on Aug. 27, 1977; on the abscissa 0700 is referred to V=10724. For further explanations
see the text.
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Figure 2 Lightcurve of 387 Aquitania on Aug. 28, 1977.
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Figure 3 Lightcurve of 387 Aquitania on Aug. 29, 1977.
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Figure 4 Composite lightcurve of 387 Aquitania, based on a possible rotation period of P=16%0. Both maxima in this case must be
identical in shape and levels at 0.0 and 0.5 of the rotational phase.
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Figure 5 Lightcurve of 776 Berbericia on Sept. 5, 1977; on the abscissa 000 is referred to V=11720. For further explanations
see the text.
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Figure 6 Lightcurve of 776 Berbericia on Sept. 6, 1977.
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Figure 7 Lightcurve of 776 Berbericia on Sept. 7, 1977.
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Figure 8 Composite lightcurve of 776 Berbericia, based on a possible rotation period of P=15"3. Both maxima in this case must be
identical in shape and levels at 0.0 and 0.5 of the rotational phase.
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Figure 9 Composite lightcurve of 776 Berbericia, based on the most probable rotation period of P=23"0. This value is adopted too,
as final result.
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