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PHOTOELECTRIC LIGHTCURVE AND THE PERIOD OF ROTATION OF THE
ASTEROID 200 DYNAMENE: A FURTHER OBJECT WITH LOW SPIN RATE*
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The minor planet 200 Dynamene is an object with a diameter of 123 km, belonging to the C type asteroids with low albedo.
From photoelectric observations in December 1975 with the 60 cm telescope of the OHP, France, a rotation period of P, =19" or
0%79 was found. The lightcurve shows double wave characteristics, typical for rotating asteroids, with a total amplitude of only 0™095.

200 Dynamene belongs to the group of asteroids with low spin rate. An updated histogram of the frequency distribution of asteroids’
rotation periods is given, including now 116 objects.
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1. INTRODUCTION

200 Dynamene is an object not very well studied yet, so no rotation period is given in the table of
Taylor (1971) of the listed rotation periods for minor planets. Zellner et al. (1974) could not measure the
diameter by polarimetry but indicate a value of V (1,0)=8775 and B— V'=0769 (uncertain) from a synthesis
of spectrophotometric observations. Chapman et al. (1975) list 200 Dynamene as type C?, i.e. as a carbonaceous
" object with a relatively low albedo. Zellner and Bowell (1977) computed from the adopted value of the
albedo p,=0.037 for C type objects the diameter of 200 Dynamene as 123 km.

Other photoelectric measurements of 200 Dynamene are not reported, only visual photometry was done
by Hough as reported by Porter and Wallentine (1976) without detecting any variations.

2. THE OBSERVATIONS AND RESULTS

The opposition date for 200 Dynamene is given in the Ephemerides for December 9, 1975 with
B,,,=1271; 200 Dynamene was observed with a standard photometer attached to the 60 cm telescope of
the Observatoire de Haute Provence (OHP), France, during two nightly runs, each lasting more than ten hours,

on December 5/6 and 6/7, 1975. For the measurements only the V filter was used, as described in Schober

(1976).
Relating the aspect data we give the coordinates for December 6, 1975, 0® UT (epoch 1950.0) with:
R.A.=5%0074 8= +33°41
A=77°42 B=+410289.

The geocentric distance was A=1430 AU, the heliocentric distance r=2.403 AU and the phase angle
a=4?80. All these data were kindly provided by P. Herget (1976).

As comparison star for the photoelectric measurements only one star was used, namely HDE 282560 with
spectral type GS5. The composite lightcurve based on the overlap of the two observing runs, using the
magnitude differences asteroid minus comparison star corrected for differential extinction, is shown in figure 1.
The phase angle difference between the two nights was Aa=0°20 and a phase coefficient of 0.050 mag/degree

* The observations were carried out at the Observatoire de Haute Provence (OHP), France.
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was assumed, corresponding to the observation near opposition. The only possible period of rotation following
from the overlap is P,,,=19" or 0979

which results from the epoch of the secondary minimum observed in both nights and read for December 6
at 3P and 22" UT. The ordinate is reckoned as usual from the primary maximum as the zero level;
for the abscissa, hours are used in the upper scale and the phase based on the rotation period of 19* is
given in the lower scale. The zero point for the phase is arbitrary in the region of ml. The measurements of
the two nightruns are shown by circles for December 5/6 and squares for December 6/7. Repeated observations
from December 5/6 at phase 1.0 correspond to phase 0.0 and are indicated as filled circles. The total
amplitude of the lightcurve is only 07095, the double wave characteristic is evident by the appearance of
both primary and secondary maxima M1 and M2 and both minima ml and m2. Nearly the complete
lightcurve is covered by single measurements missing only an interval of about four hours between M1 and
the following m1.

3. 200 DYNAMENE, A F URTHER OBJECT WITH LOW SPIN RATE?

The finding of the value of the rotation period for 200 Dynamene as 19%, quite far away from the
usual preferred periods between four and eleven hours, should be the reason for updating the histogram of
known rotation periods for minor planets, which was presented by Schober (1975) for 57 objects. In the
meantime the total number of objects with known rotation periods increased to 116, including also minor
planets with rotation periods determined by photographic photometry. The histogram of the rotation period
frequency distribution is shown in figure 2, with the period given in hours (lower scale) and in fractions
of a day (upper scale).

New observing results considered for the present histogram are listed as follows, where author, publication
year and the asteroids with their number are indicated:

Debehogne et al. (1977a, b): 59 Elpis, 599 Luisa.
Drummond and Tedesco (1977): 1580 Betulia.
Goguen et al. (1976): 139 Juewa.

Lagerkvist (1976a, b): 291 Alice, 1975 RB.

Lagerkvist (1977): 254 Augusta, 267 Tirza, 332 Siri, 340 Eduarda, 359 Georgia, 454 Mathesis, 459 Signe,
641 Agnes, 873 Mechthild, 1029 La Plata, 1207 Ostenia, 1245 Calvinia, 1350 Rosselia, 1576 Fabiola,
1590 Tsiolkovskaja, 1604 1901 FH, 1753 1934 JM, 1793 Zoya, U1, 1976 EB (all rotation periods determined
by photographic photometry). ‘

Lustig (1977): 471 Papagena.

McAdoo and Burns (1973): 12 Victoria, 61 Danae, 85 Io, 116 Sirona, 186 Celuta, 196 Philomela,
230 Athamantis, 345 Tercidina, 364 Isara, 753 Tiflis, 934 Gretia, 1971 FA, 1931 PH.

Porter and Wallentine (1976): 270 Anahita.
Porter et al. (1976): 233 Asterope.

Scaltriti and Zappala (1976): 79 Eurynome, 192 Nausikaa; (1977a): 41 Daphne, 129 Antigone; (1977b):
37 Fides, 52 Europa, 313 Chaldaea, 216 Kleopatra, 471 Papagena; (1977¢c): Ausonia.

Schober (1976a, b, 1977): 79 Eurynome, 32 Pomona, 200 Dynamene.
Schober et al. (1977): 164 Eva.

Surdej and Surdej (1977): 471 Papagena.

Surdej et al. (1977): 185 Eunike.

Taylor et al. (1976): 281 Lucretia, 451 Patientia, 1362 Griqua.
Tedesco and Drummond (1976): 944 Hidalgo.

Welch et al. (1974): 18 Melpomene (new value).
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200 Dynamene with a rotation period of 19 hours seems to be a further asteroid with low spin rate.
It must be included in the list of minor planets to be further studied in detail. Because the lightcurve
amplitude is quite small, the rotation period is also not very well established; this is indicated by a
colon in figure 2. Of course the lightcurve amplitude depends also on the orientation of the rotation axis
in space; therefore observations at different ecliptic coordinates may show different results.
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Figure 1 The composite light curve of 200 Dynamene, based on the rotation period of 19 hours. Observations for December 5/6, 1975
are indicated by open circles, those for December 6/7 by squares; filled circles are repeated measurements for December 5/6. For
further details refer to text.
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Figure 2 The frequency distribution of known rotation periods for 116 minor planets. The colon indicates data not very well

_established yet or obtained from fragmentary observations.
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