110

Number Name 2021/mm/dd Phase Lpas Bpas, Period(h) P.E. Amp A.E.
22 Kalliope 11/26-12/05 14.1,11.1 97 7 4.1479 0.0001 0.49 0.03
6249 Jennifer 12/31-12/31 *20.3,19.7 0 0 4.958 0.001 0.55 0.02
12198 1980 PJ1 12/12-12/20 10.9,15.7 68 3 5.505 0.001 0.59 0.01
45687 Pranverahyseni 11/30-12/04 13.0,12.1 101 -19 17.85 0.03 0.51 0.05
52800 1998 QT60 12/16-01/04 19.9,7.5 106 12 T136.4 0.1 0.82 0.03

longitude/latitude at mid-date range (see Harris et al., 1984).

Table Il. Observing circumstances and results. "Dominant period for a tumbling asteroid. The phase angle is given for the first and last date.
If preceded by an asterisk, the phase angle reached an extremum during the period. Lpag and Bpag are the approximate phase angle bisector
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Synodic rotation periods of six main-belt asteroids were
derived from photometric observations obtained from
2021 July 21 through November 2 from three
observatories situated in Malta and one from Spain. We
provide lightcurve rotation periods for (1713) Bancilhon,
(2232) Altaj, (2458) Veniakaverin, (6681) Prokopovich,
(6787) 1991 PF15, and (18863) 1999 RC191.

Photometric observations of six asteroids were carried out from four
observatories located on the Maltese mainland and another located
on the island of La Palma, Spain. Observations of asteroids for
(1713) Bancilhon, (2232) Altaj, (2458) Veniakaverin, (6681)
Prokopovich, and (6787) 1991 PF15 were obtained from the
Maltese observatories, while the data for (18863) 1991 RC191 were
obtained from Spain. Our observatories used the configurations
shown in Table 1. All of our images were dark subtracted and flat-
fielded.

All telescopes and cameras were controlled remotely over the
internet either from a location near each telescope via Sequence
Generator Pro (Binary Star Software) or through remote
programing for the La Palma Observatory. Photometric reduction,
lightcurve construction and analyses were derived through MPO
Canopus software (Warner, 2017) where differential aperture
photometry was used. The Comparison Star Selector (CSS) feature
of MPO Canopus was used to select comparison stars of near-solar
color. Our magnitude measurements were based on the ATLAS
catalogue through the Red (r) bandpass.
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Observatory |Tel F |[CCD Observed
Flarestar |0.25m SCT | C [Moravian G2-1600| 2232 (3)
(MPC171) 2458 (4)
Znith 0.20m SCT | C |Moravian G2-1600| 2232 (2)
2458 (2)
6681 (3)
Manikata 0.20m SCT | C |SBIG ST-9 1713(2)
2232 (3)
Tancade 0.50m CDK |Rc|QHY-600 18863 (1)

Table I. Instruments used. The F column gives the filter. The
Observed column gives the asteroid number and, in parentheses, the
number of observing sessions contributed by the observatory. SCT:
Schmidt- Cassegrain; CDK: Corrected Dall-Kirkham.

1713 Bancilhon is a main-belt asteroid that was discovered on 1951
September 27 by L. Boyer at Algiers Observatory. It is named in
honor of the French astronomer Odette Bancilhon (1908 - 1998),
who discovered the asteroid (1333) Cevenola from the same
observatory (Schmadel, 2012). The estimated diameter of
5.716 + 0.113 km based on an absolute magnitude H = 13.34. The
semi-major axis = 2.223 au, the eccentricity = 0.184, and the orbital
period = 3.32 years (JPL, 2021).

Bachilon was observed from Manikata Observatory during two
nights on 2021 October 5 and November 2. Weather conditions
prevented us from obtaining additional data during the interim
period. Our results yielded a synodic period of 2.483 + 0.001 h and
amplitude of 0.24 + 0.05 mag. The Lightcurve Database (LCDB
from hereon; Warner et al., 2009) did not contain any references of
the synodic period for this asteroid.
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2232 Altaj (1969 RD2) is a main-belt asteroid that was discovered
by B.A. Burnasheva at the Crimean Astrophysical Observatory on
1969 Sept. 15. It was named by the discoverer for the place of
residence of her mother, Elena Andreevna Vasil'eva (Schmadel,
2012). Some orbital properties are semi-major axis = 2.668AU,
eccentricity = 0.1433, and orbital period = 4.36 years (JPL, 2021).
The JPL Small-Bodies Database Browser lists the diameter of 2232
Altaj as 11.780 + 0.212 km based on an absolute magnitude
H=12.18.
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2232 Altaj was observed over eight nights from 2021 July 21 to
August 5. Our analysis yielded a synodic rotation period of
8.092 +0.001 h and amplitude 0of 0.30 + 0.06 mag. This is consistent
with Durech et al. (2020).

2458 Veniakaverin (1977 RC7) is a main-belt asteroid that was
discovered on 1977 Sep 11 by N. Chernykh at Nauchnyj. It was
named after Soviet writer Veniamin Aleksandrovich Kaverin
(1902-1989) (Schmadel, 2012). The estimated diameter is
22.764 + 0.138 km based on an absolute magnitude of A = 12.05.
The orbital semi-major axis is 3.131AU, the eccentricity is 0.144,
and the orbital period is 5.54 years (JPL, 2021).

Observations were conducted by Flarestar and Znith Observatories
over six nights from 2021 August 15 to September 2. Our analysis
indicates a synodic period of 17.310 + 0.006 h and amplitude of
0.32 + 0.06 mag. The LCDB did not contain any references of the
synodic period for this asteroid.

T T T T T T T

Phased Plot: (2458) Veniakaverin Year: 2021
+ 1317 - 08/15
| 1318 -08/16) {
W 1320 - 08/19)
@ 1321 - 08/20|
A 1322-08127]
+ 1324 -09/02
| — 4th Order

1175

11.80-

o 11.851-

G

=

©

S
T

11 95~

N M N

o o o

=) oS
T

,,,,.‘l ! |@!|..

i
i wh | l |
1245 gl f ..|\||\||m||\||||n
|I

12.20-

Reduced Magnitude(R) (a: 3.0 G: 0.1

12,25} Iy 1Y .

12.30( R
Perlod 17. 310 + 0. OOS h Amp 0 32 JDo(LTC): 2459446.474474
L L !

L I
IJ.OO 010 020 030 040 050 0.60 0.70 0.80 0.90 1.00

6681 Prokopovich (1972 RU3) is a main-belt asteroid that was
discovered on 1972 Sep 6 by L.V. Zhuravleva at Nauchnyj. It is
named after Feofan Prokopovich (1681-1736), a Ukrainian and
Russian writer, archbishop, and associate of Peter the Great
(Schmadel, 2012).
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0.176. The orbital period is 4.360 years (JPL, 2021).
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The estimated diameter is 4.288 + 0.107 km based on an absolute
magnitude of H = 13.9. The orbital semi-major axis is 2.205 au and
the eccentricity is 0.146. The orbital period is about 3.27 years (JPL,
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6787) 1991 PF15 is a main-belt asteroid that belongs to the Flora
family. It was discovered on 1991 Aug 7 by H.E. Holt at Palomar
(Schmadel, 2012). The estimated diameter is 4.865 + 0.117 km
based on H = 13.57. The orbital eccentricity is 0.1475 and the semi-

major axis is 2.232 au. The orbital period is 3.34 years (JPL, 2021). F}fgﬁg1?tfdzstt§£0f§ww:;gf§u?$fgieorlclf);zl?gi/r é?;glil rgfsr;ts and

This asteroid was observed from Tacande Observatory on 2021
August 29 from 22:20 UT to 03:50 UT. Due to technical problems
and weather conditions, we were unable to obtain additional data

T T T T T T T T T T

Phased Plot: (6787) 1991 PF15 [ 135z ot The data set of 119 data points provided limited coverage of the full
{! Zanoer | | lightcurve. This prevented finding a precise period solution but we
did determine that a period of 11.6 h + 0.1 h with an amplitude of
0.09 £ 0.01 mag based on half-period solution was possible. This
main-belt asteroid did not have any rotational period recorded in the

J LCDB.
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Number Name 2021 mm/dd Phase Lpas Bpas Period(h) P.E. Amp A.E. Grp
1713 Bancilhon 10/05-11/02 4.1,3.0,15.7 14 4 2.483 0.001 0.24 0.05 MB
2232 Altaj 07/21-08/05 5.4,2.9,4.2 308 5 8.092 0.001 0.30 0.06 MB
2458 Veniakaverin 08/15-09/02 3.1,4.7 330 -1 17.310 0.006 0.32 0.06 MB
6681 Prokopovich 08/07-08/14 13.1,9.5 333 -7 3.369 0.001 0.31 0.05 MB
6787 1991 PF15 07/31-08/03 10.2,8.5 323 4 4.644 0.001 0.77 0.05 MB
18863 1999 RC191 08/03 13.1 334 -1 11.6 0.1 0.09 0.01 MB

Table Il. Observing circumstances and results. The phase angle is given for the first and last date. LPAB and BPAB are the approximate phase
angle bisector longitude and latitude at mid-date range (see Harris et al., 1984). Grp is the asteroid family/group (Warner et al., 2009).
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Lightcurves and rotational periods were determined for
the following five main belt asteroids: 3942 Churivannia,
2.516 + 0.002 h; 4673 Bortle, 2.643 + 0.001 h;
5186 Donalu, 3.154 + 0.001 h; 8441 Lapponica,
3.285+0.001 h; and 12259 Szukalski, 5.986 + 0.001 h.

Introduction

The objective of this research was to determine the rotational
periods for the following five asteroids: 3942 Churivannia, 4673
Bortle, 5186 Donalu, 8441 Lapponica, and 12259 Szukalski, by
plotting their lightcurves derived from photometric data taken over
several nights. These lightcurves were analyzed to determine the
asteroid’s rotational period and from the shape of the lightcurve
create a possible model of the asteroid.

Asteroid 3942 Churivannia was discovered by Chernykh, N. at the
Crimean Astrophysical Observatory in 1977. It has an orbital
eccentricity of 0.197 and a semi-major axis of 2.39 AU (JPL).
Asteroid 4673 Bortle was discovered by Shoemaker, C.S. at the
Palomar Observatory in 1988. The asteroid has an orbital
eccentricity of 0.057 and a semi-major axis of 2.55 AU (JPL).
Asteroid 5186 Donalu was discovered by Roman, B. at the Palomar
Observatory in 1990. It has an orbital eccentricity of 0.084 and a
semi-major axis of 2.58 AU (JPL). Asteroid 8441 Lapponica was
discovered by C.J. van Houten and I. van Houten-Groeneveld at the
Palomar Observatory in 1977. It has an orbital eccentricity of 0.139
and a semi-major axis of 2.19 AU (JPL). Asteroid 12259 Szukalski
was discovered by E.W. Elst at the European Southern Observatory
in 1989. It has an orbital eccentricity of 0.161 and a semi-major axis
of 2.19 AU (JPL).

Asteroids were selected through the website which catalogs all
known asteroids (CALL). The asteroid’s apparent magnitude,
declination, and opposition date, were the criterion used to choose
these asteroids. Asteroids at or near opposition were chosen to
ensure the maximum amount of data each night. For the ideal signal
to noise ratio, asteroids with magnitude of 16 or brighter were
chosen. When observing asteroids in the northern hemisphere,
asteroids with more positive declinations were chosen and when
observing in the southern hemisphere, asteroids with more negative
declinations were chosen.
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