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Summary. The S-type asteroid 234 Barbara was observed photo-
electrically for variations at CTIO, Chile, during the opposition
in September 1979. A rotation period of P=2625+0"1(=1%104
+0%004) was derived, with a lightcurve amplitude of at least
Am=0724. The lightcurve seems to show double wave character-
istic, though the primary maximum and one of the minima are
not observed directly. Absolute magnitude is 7 (1,0)=9"34 with
B—V=+07"92 and U—B=+0748; a phase coefficient of
$=0.035 mag/deg was derived.
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1. Introduction

The minor planet 234 Barbara was observed during its opposition
in September 1979 at CTIO, Chile. From the Ephemerides of
Minor Planets for 1979 we find that opposition occurs on Oct. 13,
1979 with B,,,=1175. According to the listed taxonomic types
of asteroids given by Bowell et al. (1978) 234 Barbara belongs to
the high albedo type S and has a diameter of 44 km, which was
revised to 45.3 km by Bowell et al. (1979).

Photoelectric observations were reported from Bowell as
indicated in Gehrels and Tedesco (1979). Observations to obtain
a lightcurve and rotation period were made by Lagerkvist (1978)
by means of photographic photometry, but no lightcurve was
obtained or published, only the remark that 234 Barbara was
variable, with a lower limit of 072 for the accuracy to detect light
variations. This remark is also listed in the lightcurve data file by
Tedesco (1979) in the Asteroid book.

2. Observations

All observations were made during the period of Sept. 13-16,
1979 using the 0.6 m Lowell telescope at Cerro Tololo Inter-
american Observatory, near La Serena, Chile. The telescope was
equipped with the standard UBV Hiltner-photometer, using a
cooled EMI 6256 S photomultiplier in pulse counting mode (filter
combination U blocked: corning 9863+ CuSO,, B: corning

*  Visiting Astronomer, Cerro Tololo Inter-American Obser-
vatory, La Serena, Chile, Supported by the National Science
Foundation under contract No. AST 74-04128. HJS was on leave
from Univ. of Graz '

V I T T I T 1) I T 1 l L) 1] | T | T 1
234 BARBARA 2
107961 Sept.13,1979 7 _
CTI0-0,6m Lowell ‘:‘7-
n ,.;:.. _
11.00 | <, -
11.04 |- -
Iy
11.08 - ,;c’ —
| ,, _
3
112 | ¢ —
¢
= rad -
A
& e o™
M6 o etcav, " -
W

| I RS T R R TN T NI

5 6 7 8 9 10 UT

Fig. 1. Lightcurve of 234 Barbara on Sept. 13, 1979
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Fig. 2. Lightcurve of 234 Barbara on Sept. 14, 1979
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Fig. 3. Lightcurve of 234 Barbara on Sept. 15, 1979
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Fig. 4. Short lightcurve of 234 Barbara on Sept. 16, 1979

Table 1. Aspect data and comparison star for 234 Barbara; star 4 not catalogued:

Oyos0=1"252; 8,950= — 12°25'

Date R.A. Decl. A a T o Light- | Comp.| Fig.
o® ur 1950.0 1950.0 AU A time | star
Sept.13, 1979 1247 -11%6” | 14%6 -19%30 [ 0.904  1.838  16%7 | o%o0s22 | A 1
Sept.14, 1979 1246 -12 14 1470 -19.55 | 0.902  1.839  16.4 | 0.00521 | A 2
Sept.15, 1979 1243 -1232 | 14.52 -19.80 | 0.900  1.840  16.0 | 0.00520 | A 3
Sept.16, 1979 12601 =12 49 14,36 -20.04 | 0.899  1.842  15.6 | 0.00519 | A 4
Table 2. Magnitudes and colours of 234 Barbara and the com- 3. Results

parison star 4 (not catalogued, see Table 1)

Object B-V U-3B Vi, x) V1, %)
or V
+0.02 +0.04 +0.02 +0.02
Comp.star A + 1.06 + 0.81 11.48 -
234 Barbara + 0.92 + 0.48 11.00 9.90

5030+ GG 385, V': corning 3384). Depending on the photometric
sky conditions a diaphragm of 0.7 or 1.0 mm, corresponding to
18 or 25” respectively, was used; the standard integration time
was chosen to be 30 s. Observations and data reductions were
done in the usual way, using a close comparison star with similar
colour and magnitude (star A, not catalogued, see Tables 1 and 2)
and using standard stars taken from the Harvard E-regions.

Aspect data, coordinates, distances and other necessary data
are given in Table 1, computed by Batrakov and Lavrov (1980)
and put to our disposal.

All lightcurves obtained from Sept. 13-16, 1979 for 234 Barbara
are shown in Figs. 1-4, using the observed V-magnitude, plotted
versus Universal Time UT, not corrected for lighttime. Three
longer observing runs were obtained, and in addition (Fig. 4) a
short one lasting only an hour, but important for the period
derivation.

A composite lightcurve was made in Fig. 5, using the fitted
overlap of all lightcurve parts, based on the only possible rotation
period of

P, =26"5+ 01
or in days:
P,,,=19104+ 07004,

which was considered also as the final resulting period. Principally
also a period of P=13%25, half of the value above, could be pos-
sible, but should be excluded because of the observed range of
the lightcurve of nearly 13" in Fig. 5.

The lightcurve amplitude is at least 0™24, the secondary
maximum is observed; the minimum in Fig. 5 could be either
m1 or m2, but it seems to be the primary one m1. Definitely we
can state the increase towards the primary maximum M 1, without
having observed it directly; therefore the indicated amplitude

_ also is to be considered only as a lower limit. Especially we also
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- Schober - 4. Remarks
100 b With the successful observations of 234 Barbara and the derived
| L, | | | ‘ | | | rotation period of P=26"5 we know one further object among the
0 i 8 2 6 20 x asteroids, whose rotation periods are rather long, considering

Fig. 6. The magnitude-phase relation of 234 Barbara according
to the data of Bowell (Gehrels and Tedesco, 1979) and the obser-
vations presented now (Schober)

remark a dip in the lightcurve minimum in Fig. 5, observed twice
independently. Those dips and humps normally originate from
details on the asteroid surface as shown in Schober et al. (1980).

Standard magnitudes and colours of 234 Barbara and the
comparison star 4 (Table 2) were obtained in the night of Sept.
15, 1979. Using the photoelectric measurements at «=9°6 for
234 Barbara from Bowell, as indicated in Gehrels and Tedesco
(1979) with B (1,0)=10723 (they used a mean phase coefficient
of f=0.039 mag/deg) we get from the combined values the ab-
solute magnitude B (1,0)=10726 or 7 (1,0)=9"34 with B—V
=0792, and a resulting phase coefficient of $=0.035 mag/deg
(Fig. 6), consistent with the assumption that the phase coefficient

only rotation periods longer than 20" (“long period” or “slowly
spinning” objects). From recent, unpublished, observations of
Harris and Young (1980) and Schober (1980) and the TRIAD
lightcurve file (Tedesco, 1979) we find that the number of asteroids
with P longer than about 20 h now stands at 38, 28 of which are
published in the TRIAD file.

Comparing Schober (1978) with only four minor planets with
rotational periods longer than 20 h, two of which having uncertain
periods, namely 451 Patientia, revised by Harris (1980) to
P=9728, and 164 Eva, under revision by Schober (1980) and
with a new period shorter than 20", we have to state that only
careful and detailed observations led to the present results. We
also have to consider that there might be selection effects still of
some influence; in addition it turned out that lightcurves of minor
planets are more complex than assumed before, e.g. with triple
extrema or further details in the light curves.

Therefore also 234 Barbara should be reobserved over a
complete lightcurve rotational cycle in order to establish or im-
prove the results presented here.
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