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RESUMEN

La curva de luz del asteroide 394 Arduina se ha estudiado fotoeléctricamente en los
colores B y V; a partir de cuatro fragmentos de curva observados durante la oposicién de
septiembre de 1990, se determinaron el periodo de 16.531+0.01 hs, la amplitud maxima
de 0.541£0.01 mag y el indice de color (B-V) de 0.840%0.014.

ABSTRACT

The lightcurve of the asteroid 394 Arduina has been studied photometrically in B and
V colors. From four fragments of curve, observed during the September 1990 opposition,
a period of 16.5340.01 hs, a maximum amplitude of 0.5440.01 mag and a (B-V) color

index of 0.840+40.014 were obtained.
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I. INTRODUCTION

The precise determination of rotation periods of
asteroids allows the derivation of some important
physical paramenters for these objects, such as
the orientation of their spin axes, shapes and
bulk densities (Taylor 1971; Magnusson 1986;
Weidenschilling et al.  1987) and can help to
constrain our knowledge of the collisional evolution
of asteroids.The asteroid 394 Arduina was included
in a regular observing program because a definite
period has not been established for it.

II. OBSERVATIONS

394 Arduina was observed during four nights
in the September 1990 opposition. The observing
conditions of the asteroid are shown in Table 1. The
ephemerides have been calculated from the orbital
elements of the Ephemerides of Minor Planets for
1990 (1989).

The observations were made with the 76-cm
Cassegrain telescope of Dr.  Carlos U. Cesco
Station of Félix Aguilar Observatory, San Juan,
Argentina. A digital photoelectric photometer
with a cooled RCA 31034A photomultiplier tube
and pulse counting system was employed. A
diaphragm with a 30" aperture was used for
all measurements and the integration time was

1. Present address: Observatorio Astronémico “Felix
Aguilar”, Chimbas, San Juan, Argentina.

calibrated by means of the method proposed by
Fitzgerald and Shelton (1982) to secure an aver-
age uncertainty of 0.01 magnitude. Differential
photometry in the standard B and V colors of
the Johnson system was carried out using two
background stars (see Table 1) as comparison stars
due to their closeness to the asteroid. Both
comparison stars have been standardized using the
nearby Equatorial Selected Area 114 (Landolt 1973,
1983). The observations were corrected for light-
time.

I1I. RESULTS

Four fragments of the lightcurve, corresponding
to 4 consecutive nights, were obtained. Periods

TABLE 1

OBSERVING CONDITIONS FOR 394 ARDUINA

Date a ) £ b ¢ Comp.?
Star
Sep. 12 22P59™ 19°47' 336.6° 11.6° 7.69° 1
Sep. 13 22 51 19 50 336.4 115 806 1
Sep. 14 22 50 19 52 3363 115 844 1
Sep. 15 22 49 19 54 336.1 115 883 2

a. Coordinates of the comparison stars (1950) are: 1) 29k
50.8™; —20° 03'. 2) 99k 50.3™; —20° 00’
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Fig. 1. V(1,ph) lightcurve for 394 Arduina.

producing good fits to the observations were de-
termined using a method proposed by Stellingwerf
(1978), a useful generalization of the technique
proposed by Lafler and Kinman (1965). The
best coupling was found to occur for a period of
16.5340.01 hs. The results are shown in Figure 1
for V(1, ph) and in Figure 2 for (B-V), where the
data of the last three nights were superposed on the
first one. In the construction of these composite
lightcurves, the variations in the V' magnitude on
different nights due to changing phase-angle were
adjusted minimizing the data dispersion.

The lightcurve shows two maxima and two min-
ima per rotational cycle, with a lightcurve maxi-
mum amplitude 0f 0.5410.01 mag, and the asteroid
was observed brighter during one lightcurve max-
imum and minimum than at the others. The aver-
age (B-V) color of 394 Arduina was found to be
0.84040.014, which agrees with the value of 0.83
reported by Tedesco (1989).

IV. CONCLUSIONS

A synodic rotational period of 16.53+0.01 hs,
a maximum amplitude of 0.544+0.01 mag and (B—
V) average color index of 0.840+0.014 has been
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Fig. 2. (B-V) lightcurve for 394 Arduina.

found for the asteroid 394 Arduina. The computed
rotational period is the first one to be completely
reported.

The author wishes to thank Ing. J.A. Lépez
and the staff of Félix Aguilar Observatory for the
observing time allocated and for the kindness shown
during the course of this research program.

REFERENCES

Ephemerides of Minor Planets for 1990 (1989), Institute
of Theoretical Astronomy, Academy of Science, U.R.S.S.

Fitzgerald, M.P, & Shelton, I. 1982, JRAS, 76, 337

Lafler, J., & Kinman, T.D. 1965, Ap]S, 11, 216

Landolt, A.U. 1973, A], 78, 959

. 1983, A]J, 88, 439

Magnusson, P. 1986, Icarus, 68, 139

Stellingwerf, R.F. 1978, AJ, 224, 953

Taylor, R. 1971, in Physical Studies of Minor Planets, ed.
T. Gehrels, NASA SP-267, 117

Tedesco, E.F. 1989, in Asteroids II, eds. R. Binzel,
T. Gehrels and M. Shapley Mathews, 1090 (Tucson:
University of Arizona Press)

Weidenschilling, S.J., Chapman, C.R., Davis D.R., Green-
berg, R., Levy, D.H., & Vail, S. 1987, Icarus, 70, 191

Ricardo Gil Hutton: Observatorio Astronémico de Mercedes, Calle 29 No. 575, 6600 Mercedes, Argentina.

© Universidad Nacional Auténoma de México ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1992RMxAA..24...43G

