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186 CELUTA: A SLOWLY SPINNING ASTEROID*
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The asteroid 186 Celuta was observed photoelectrically and photographically during August and September, 1977. The synodic period
was determined to 0816 and the lightcurve amplitude was found to be about 04, From the colour B-V = 0786 and U-B = 0”38,
186 Celuta is of compositional type S. The absolute magnitude was found to be V, (1,0) = 9731.
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INTRODUCTION

In 1973 a programme for photometry of asteroids was started at the Uppsala Observatory. Of the more
than 100 asteroids observed so far, a large proportion was found by Lagerkvist (1978) to have long periods.
Some asteroids with long periods have also been found by Gougen et al. (1976), Schober et al. (1977) and
Schober (1975, 1978). Asteroids with long periods of rotation seem. to be under-represented in the list of
rotation periods published by Taylor (1971) and also in a more recent, updated list by Lagerkvist (1978).
This may also be seen in the histograms of periods published by Lagerkvist (1978), Scaltriti and Zappala (1977),
and Schober (1978). Since there seem to be correlations between rotation periods and family memberships
(Lagerkvist 1978) and also between periods and compositional types (Zappala 1977) it seemed important
to try to observe asteroids with suspected long periods. Joint observations are useful for asteroids with long
periods but in the particular case of 186 Celuta bad weather in Italy and Chile made this impossible
during September.

Earlier observations of 186 Celuta have been made by Bailey (1913) who presented a lightcurve which
indicates a period of about 0%7. Lagerkvist (1978), from a single lightcurve, estimated the period to be
longer than 0%5. Zellner and Bowell (1977) classified 186 Celuta to be of type M with a diameter of 49 km.
Morrison (1977) classified the asteroid to be of type S with an albedo of 0.104.

PHOTOELECTRIC OBSERVATIONS

The photoelectric observations were made during the nights August 11 and 13 with the Bochum 61 cm
telescope at the European Southern Observatory (ESO) in Chile. The photometer was equipped with an EMI
9502 tube and standard UBYV filters. The standard and extinction stars were chosen from the Harvard E regions
and the reductions to the standard UBV systems were performed with the aid of the ESO reduction facilities
on La Silla. The integration time was chosen to be 60 sec, corresponding to a mean error in the count of
less than 1% in B and V and 1.5% in U.

PHOTOGRAPHIC OBSERVATIONS

The photographic observations were carried out with the Schmidt telescope (50/66/175 cm) at the Uppsala
Southern Station, Mount Stromlo Observatory, during the nights of September 11 and 17 during the opposition
of 186 Celuta in 1977. Kodak plates of type 103a-G were used in combination with the Schott filter GG 14.

* Based on observations partly collected at the European Southern Observatory, La Silla, Chile.
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On each plate five exposures, of two minutes each, were obtained with a small shift of the telescope in
declination between the exposures. On both nights the plates were centered on 186 Celuta except for two plates
during September 17 when a slightly different plate centre made it possible to obtain also positions of
comet Chernykh on the same plate (Lagerkvist and Zappala 1978). The measurements and reductions of the
iris readings were done in the same way as described by Lagerkvist (1976).

THE LIGHTCURVES

The lightcurves are presented in figures 1-4. Figures 1 and 2 give the results of the photoelectric photometry.
The ¥V magnitudes are plotted versus times in decimals of days. Figures 3 and 4 give iris readings versus
times since bad weather did not make it possible to obtain plates for magnitude calibrations. Each dot
represents the mean of the five exposures on the same plate. One scale unit corresponds to about 072. The
times in figures 1-4 have not been corrected for lighttime.

RESULTS

A period of 0816 for 186 Celuta was deduced by superposing the different lightcurves. A shorter period
than this does not seem likely from the appearance of the photographic lightcurve in figure 4, and from the
lightcurve presented by Lagerkvist (1978). The possibility of a still longer period can, however, not be
ruled out completely.

The aspect data can be found in table 1. They have been taken from an ephemeris given by Herget (1977).

From the photoelectric observations (figure 2) the magnitude at the lightcurve maximum was determined
to Vo (r, o) = 11774. With the standard correction for phase of 07023/degree the absolute magnitude for
the maximum was determined to V, (1,0) = 9731. The difference between this value and the value given
by Morrison (1977) (9761) is probably due to the large lightcurve amplitude, and long rotation period of
186 Celuta. The relation log R = 3.31 — 0.20 X V (1,0) deduced from Zellner et al. (1974), with the albedo
equal to 0.104 according to Morrison (1977), gives a radius of 28 km for 186 Celuta. The colours were
determined to B-V = 0.86 = 0.003 m.e. and U-B = 0.38 % 0.006 m.e. (from the night August 13), thus
implying that 186 Celuta is of compositional type S. No variation of the colours with rotational phase could
be found. For the classification we have here used figure 1 in the paper by Zellner et al. (1977). According
to Zellner et al. (1977) the reddening with phase is less than 0703 at a phase angle of 20 degrees. Thus,
our result does not agree with that of Zellner and Bowell (1977) who classified 186 Celuta to be of type M.
In table 2 the results are summarized.
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Table 1 Aspect data for 186 Celuta

Date (1977) %950 Sigs0 A (AU) r (AU) Phase
August 11 00h4s5m9 -06°55" 1.216 2.018 2229
August 13 00 45.8 -06 49 1.201 2.019 22.1
September 11 00 27.8 -05 47 1.055 2.037 8.6
September 17 00 21.3 -05 36 1.047 2.042 5.5

Table 2 Derived physical parameters of 186 Celuta

Parameter Value
V,(r,0) 11774
v,(1,0) 9m31
Radius 28 km
B-V 0786
U-B 0™38
Type S
Period 09816
Amplitude >074
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