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Introduction

W i t of | 4 hot i i ted at studving th The Astronomical Station (AS) Vidojevica is an observation site founded by the Astronomical Observatory of
€ present one part of our iong-term photometry program, targeted at studying the Belgrade. AS Vidojevica is located on the Vidojevica mountain near Prokuplje, at 1150m altitude.

shape and spin state of asteroids. The CCD photometric observations were carried ,
out in the first half of 2022 with two telescopes at the Astronomical Station '
Vidojevica (Serbia): 1.4m Ritchey-Chrétien-Coude "Milankovi¢" and the 60cm
Cassegrain "Nedeljkovi¢" telescope.

In this work, lightcurves, the synodical periods of rotation, ellipsoid shape ratios a/b,
and first assumptions on the shape of several main-belt asteroids are presented.
Obtained results contribute to the database of rotational characteristics of the
asteroids, enhancing the understanding of the creation of our planetary system.

Aperture photometry of the asteroids and the comparison stars was performed
using the CCDPHOT program [1]. For lightcurve analysis, we used software package
MPO LCInvert v11 [2].

Fig.1la New pavilion for 1.4m telescope Milankovic¢ Fig.1b Telescope Milankovic¢ - Fig.1lc Telescope Nedeljkovi¢ - 60 cm mirror

2525 O’Steen is the first asteroid we observed from the AS Vidojevica [3]. It is a 30 km sized .
140 cm mirror

member of the asteroid family Themis located in the outer part of the main belt. O’'Steen has a _ _ _ _ _
low albedo of 0.07, which indicates a dark surface, meaning that it is one of the carbonaceous 4940 Polenov is a 17.7 km sized carbonaceous (C-type) asteroid located in the outer part of the main belt. It
(C-type) asteroids, We observed this asteroid for’2 15h on 5th April this year with the 1.4m belongs to the asteroid family Themis. Polenov was observed with the 1.4 m telescope in two consecutive

telescope, after its opposition at the phase angle of 15.7°. Although the observations lasted nights on Sth and 6th. April 2022, after Its Opp.OSition. on 30th March. Fourier ﬁt.Of order 6 reveals an
slightly longer than its half-period, the obtained partial lightcurve (LC) in combination with our approximately symmetric shape of the lightcurve with period of 4.161+0.001h and amplitude of 0.33 mag.

other LCs will be valuable for calculating the pole coordinates and shape of this asteroid. S it T Raw Plot: 4940 Polenov
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Fig.2 Phased partial lightcurve of 2525 O’Steen on 5 April 2022
Phased Plot: 4940 Polenov

4528 Berg is a 9.3 km asteroid located in the inner part of the main belt. Our 2022 observations of Berg | _ | ' ' '
were carried out in two nights: 5th April with the 1.4m telescope and 3rd May with the 60cm telescope. & % P‘Z:"f :-;:1 £0.002 h | 1
During the observation, the solar phase angle increased from 14.6° to 22.4°. In the first night, the 3'0'15“ P .
observations covered the whole rotational period, whereas in the second night the lightcurve was g, b :
interrupted by unfavorable weather conditions. Berg has a period of 3.5634+0.0005h. The amplitude of ‘; i | m3zooa0s| |
the composite lightcurve (with Fourier fit of order 9) is 0.34 mag. The estimated lightcurves show small " i | 2 stnorder | |
differences in sharpness and depth of the minima, which reveals a slightly unsymmetrical shape of the 3 el .
asteroid. Photometric observations from Benishek et al 2021, revealed that Berg is a binary system with Rl —
an orbital period of 35.02 +/- 0.02 h. g E;Z_ ., = ]
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E ovsl | The periods and amplitudes of the three presented asteroids are consistent with the previously published results in
B inl | Durech et al 2010. Considering that asteroid shapes are approximated with triaxial ellipsoids with a > b > ¢, and that
£ 0.45L | they rotate around the c-axis, we could calculate the a/b ratio [6]. The amplitude of 0.32 mag for 4528 Berg and 0.33
= gL | mag for 4940 Polenov imply their a/b ratios are a/b = 1.34 and a/b = 1.36 respectively. The amplitude of 0.26 mag for
0.25| JDo(LTC): 2459703.288482 ! 2525 O’Steen indicates that a/b = 1.27. Calculated ratios suggest that the three asteroids do not have elongated
T T T R R . . T shapes, although their true a/b ratios depend on the maximum amplitudes and determined shape. In order to
_ _ reconstruct the asteroid shape and spin axis direction using the lightcurve inversion method [7], we need a set of
Fig.4 Phased lightcurve of 4528 Berg on 3th May 2022 dense lightcurves obtained at different geometric conditions during several oppositions (i.e. several years of
observations). A search through the Asteroid Lightcurve Database [8] and DAMIT [9] show that prior to the present
Phased Plot: 4528 Berg work, there are no reported results for the pole and shape for the three presented asteroids.
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