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ABSTRACT

Astrometric and photometric observations of near-Earth asteroids are carried out at the Kourovka Astronomical Observatory (KAO) of the Ural Federal University (UrFU).

The SBG telescope of KAO UrFU is the four-axis 0.5-meter Schmidt telescope with a 0.76 m focal length. An Alta U32 CCD camera with a KAF-3200ME-1 CCD matrix containing 2184 x 1472 elements, each of size 6.8 x 6.8 μm, is mounted at the main telescope focus. The scale of the CCD image is 1.8 arcsec/pixel. The field of view of the system is 65' x 44'. The limiting magnitude is 19 mag. Observations with filters of the wideband UBVRI system are available.

Astrometric and photometric observations of asteroids have been made with the filters V and R. The astrometry root-mean-square (RMS) residuals (O–C) for equatorial coordinates consist of 0.01''–0.3'' for bright objects when the magnitude is less than 18.5 mag and 0.5''–0.7'' for faint objects with magnitude from 18.5 to 19 mag. The RMS residuals (O–C) for equatorial coordinates are increased for the NEO and potentially hazardous asteroids (PHA). In case of NEO's angular velocity is less than 0.5''/min, the astrometry RMS residuals (O–C) comprised of 0.1''–0.5'' for bright NEO when the magnitude is less than 16.5 mag, and 0.9''–1.0'' for faint objects with magnitude from 16.5 to 18 mag. The astrometry RMS residuals (O–C) consist of 0.5''–0.6'' for NEO with magnitude from 9.5 to 11.5 mag and angular velocity from 20'' to 40'' per minute. The comparison with the Minor Planet Center data shows that residual differences (O–C) are less than 1'' for more than 95% of observations carried out at the SBG telescope. Photometry RMS errors consist of 0.05 mag for bright objects when the magnitude is less than 16.5 mag and 0.07–0.15 mag for faint objects with magnitudes from 16.5 to 18 mag.

The results of astrometric and photometric observations of asteroids in 2019–2020 allow us to obtain improved orbital elements and to estimate rotation periods and color indices for seven NEOs. As an example, we will give estimates of the color indices for several NEOs: V–R = (0.46 ± 0.10) mag for (2102) Tantalus, (0.38 ± 0.06) mag for (52768) 1998 OR2, (0.25 ± 0.14) mag for (65690) 1991 DG, as well as B–V = (0.61 ± 0.22) mag and V–R = (0.35 ± 0.14) mag for (3200) Phaethon.
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