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Summary. — This paper presents observations of four small main belt asteroids (D < 50 km) obtained during October 1983

at the Observatoire de Haute-Provence (France).

These objects were never previously observed photoelectrically and their rotational properties were unknown. For two of

them, /23 Brunhild and 376 Geometria, an accurate rotational period was determined (P,

= 10%04 + 0"02and P, = 774 +

yn

0202 respectively). For the other two asteroids, 437 Rhodia and 1224 Fantasia, only tentative periods are suggested ; additional
observations are needed to determine their rotational period.
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1. Introduction.

The study of the rotational properties of minor planets
gives information on the collisional processes of the main
belt and consequently on the origin of the solar system.

Many studies have been accomplished considering the
rotational characteristics of asteroids and these works
have given various conclusions.

Alfvén (1964) and Arrhenius and.Alfvén (1971) claimed
an isochronism of spin rates of all solar system bodies of
~ 10" and they found that the asteroid rotation rates fit
this figure within a factor two.

Mc Adoo and Burns (1973) and Burns (1975) asserted
that small asteroids, as well as more irregular ones, rotate
more rapidly than the medium-sized ones and they con-
cluded that collisional events played a very important
role in producing the present asteroid spin rates.

Harris and Burns (1979) and Tedesco and Zappala (1980)
have reanalyzed the rotational properties of asteroids with
a wider sample. Harris and Burns found that the rotational
period is shorter for small size objects and that a quasi-
negligible difference exists between C and S type asteroids.
Tedesco and Zappala agreed with this last conclusion
but stated that larger asteroids (D > 175 km) spin more
rapidly than the smaller ones.

Burns and Tedesco (1979), summarizing these results,
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noted in addition significantly faster spinning for those
asteroids that are neither of C nor of S type.

Farinella et al. (1981) found that the average spin rate
increases with size and that there is no large difference in
spin rotation rates for the various taxonomic types, exclu-
ding unusual types for which a faster rotation is recognized.

Finally, Dermott et al. (1983), using a different statistical
approach, fully confirmed the results by Farinella et al.
(1981).

Even if the amount of known rotational data for minor
planets has recently increased (the number of known
asteroid rotation rates has nearly tripled in the last 10 years),
an increase of efforts is needed to overcome several biases
not yet solved and regarding mainly very small asteroids
(D < 50 km) for which the statistics are very poor at
present.

This is the aim of our program, which is performed in
close connection with a similar one started by Binzel (1983).
An enlargement of this program, using ESO facilities,
is planned in the near future.

2. Observations.

Photoelectric observations were performed in October 1983
at the Observatoire de Haute-Provence (OHP) in V
colour, using the 1 m telescope of Mt. Chiran station
(1920 m).

The observing procedure was the standard one with an
integration time of 30 s and reductions were performed
taking into account the differential extinction between
object and comparison star.
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In table I aspect data are presented. In table II the
opposition dates, the taxonomic types, the diameters
(Bowell et al., 1979), the rotational periods and the ampli-
tudes obtained are listed.

3. Results.

123 Brunhild was observed during two consecutive nights
Oct. 9-10, 1983). Our observations yield a period P, , =
10704 + 0%02 and the resulting composite lightcurve is
shown in figure 1. The lightcurve trend shows eight extrema
with two maxima and two minima more accentuated,
implying a very irregular shape and/or the presence of large
albedo spots. The amplitude is 4 = 0716 + 0701.

376 Geometria was observed during the same nights
as 123 Brunhild using the same comparison star. The
period found for this asteroid, belon§ing to the 175 Williams
family (Williams, 1979), is P,,, = 7774 + 0"02. The ampli-
tude is A = 0716 + 0701. The composite lightcurve is
shown in figure 2; the trend is very asymmetrical with
abrupt increments before maxima, which differ by about
0706, while the minima are at about the same brightness
level.

437 Rhodia was observed during two nights. The light-
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curves, of amplitude of about 0706 are shown in figure 3.
The two runs of 8" and 5" respectively are insufficient to
determine an exact period. A tentative period may be about
12® or 24" if the maxima observed both nights are the
same ; if the feature at about 22 of the October 7 lightcurve
is in fact a secondary maximum, the shorter period seems
more reliable. Shorter rotation periods are unlikely.

1224 Fantasia was observed also during two nights

(Oct. 6-7, 1983). It is not possible to determine the rota-
tional period from the li%htcurve shown in figure 4. If the
decrement from about 20%7 to 22" of October 6 is the same
as that from 03 to 2" of the other run, a tentative period
of about 10" could be suggested. However the large dis-
persions of the single observations and the appearance of
several small-amplitude features cannot rule out longer
or shorter periods at all. The amplitude is of about 0707.

Acknowledgements.

The authors are very grateful to the Director and to the
observing program commission of the Observatoire de
Haute-Provence (OHP) for the allotted telescope time,
to F. Huppert for technical assistance and to V. Zappala
for-useful discussions.

ARRHENIUS, G., ALFVEN, H. : 1971, in Physical Studies of Minor Planets, ed. T. Gehrels, Nasa SP-267, 213.

BINzEL, R. P. : 1983, Icarus 56, 519.

BoweLL, E., GEHRELS, T., ZELLNER, B. : 1979, in Asteroids, ed. T. Gehrels (Univ. of Arizona Press) p. 1108.

BURNS, J. A : 1975, Icarus 25, 545.

Burns, J. A, TEDEsCO, E. F. : 1979, in Asteroids, ed. T. Gehrels (Univ. of Arizona Press) p. 494.
DERMOTT, S. F., HARRIS, A. W., MURRAY, C. D. : 1984, Icarus 57, 14-34.
FARINELLA, P., PAoLICCHL, P., ZAPPALA, V. : 1981, Astron. Astrophys. 104, 159.

HARRIS, A. W., BURNS, J. A. : 1979, Icarus 40, 115.
Mc Apoo, D. C., Burns, J. A. : 1973, Icarus 18, 285.
TeDESCO, E. F., ZAPPALX, V. : 1980, Icarus 43, 33.

WILLIAMS, J. G. : 1979, in Asteroids, ed. T. Gehrels (Univ. of Arizona Press) p. 1040.

© European Southern Observatory * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1984A%26AS...57..103B

B3B!

[IOBAAGAS. J.57- 11

N° 1 ROTATIONAL RATES OF ASTEROIDS 105
TABLE 1. — Aspect data for the observed asteroids.
Date Comp. star
N
(OhUT) RA (1950) Decl (1950) Long (1950) Lat (1950) r (AU) (AU) Phase RA (1950) Decl (1950)
123 Brunhild
10 91983 oolo2".6 +10° 21° 42759 d’231 2.5197 1.5375 5932 00P0a™.9  +09° 540
10 10 00 01 .8 10 16 4.537 9.240 2.5185 1.5390 5.67
376 Geometria
10 9 1983  0o"04™.9 +09° 54" 5%099 82595 2.3705 1.3861 5937 00P0a™.9 +09° 54
10 10 00 04 .1 09 48 4.849 8.591 2.3724 1.3904 5.75
437 Rhodia
10 51983  o00'32".9 +19° 10° 15%260 149323 1.9227 0.9391 774 00P33™.4 4190 12!
10 7 00 31 .3 18 53 14.768 14,228 1.9270  0.9427 7.40 0032 .0 18 55
1224 Fantasia
10 61983  00"03".3 +17° 25¢ 79879 157619 1.8596 0.8781 .56 00%02™.6 +17° 23'
10 7 00 02 .4 17 17 7.647 15.561 1.85%0 0.8780 8.70
TABLE I1. — Opposition dates and physical parameters of the asteroids presented in the paper.
Asteroids Opposition Taxonomic Diameter Period Amplitude
date type (Km) (hours) (mag)
123 Brunhild Sep. 27,1983 s 49 10.04 0.16
376 Geometria Sep. 28,1983 S 38 7.74 0.16
437 Rhodia Oct. 3,1983 s* 25 212 ~40.06
1224 Fantasia Sep. 27,1983 su 16 ? 10 ~0.07
X Assigned to S-type class for its eliocentric distance a 2.6 AU.
The diameter was computed assuming pv=0.16 and B-V=0.87.
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FiGURe 1. — Composite lightcurve of 123 Brunhild. In ordinate. zero point of the scale is the averaged maximum of light.
The open squares correspond to the reported observation of Oct. 10. Time scale refers to Oct. 8-9, 1983.
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FIGURE 2. — Composite lightcurve of 376 Geometria. In ordinate. zero point of the scale is the averaged maximum of light.
Time scale refers to Oct. 8-9, 1983.
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FIGURE 3. — Lightcurves of 437 Rhodia.
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FIGURE 4. — Lightcurves of 1224 Fantasia.
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