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Photometric observations of four main-belt asteroids
were conducted in order to determine their
synodic rotation periods. For 2243 Lonnrot we found
P = 3813 + 0.004 h, 4 = 0.14 £ 0.05 mag; for
(10859) 1995 GJ7 we found P = 2.956 + 0.001 h,
A =0.17 £ 0.05 mag; for (18640) 1998 EF9 we found
P = 3.630 + 0.001 h, 4 = 0.63 £ 0.02 mag; for
(49483) 1999 BP13 we found P = 6.365 = 0.005 h,
A=0.24 +0.03 mag.

CCD photometric observations of four main-belt asteroids were
carried out in 2021 January - March at two Italian observatories. At
the Astronomical Observatory of the University of Siena (K54), a
facility inside the Department of Physical Sciences, Earth and
Environment (DSFTA, 2021), we used a 0.30-m f/5.6 Maksutov-
Cassegrain telescope, SBIG STL-6303E NABG CCD camera, and
clear filter; the pixel scale was 2.30 arcsec when binned at 2x2
pixels and all exposures were 300 seconds. At the Wild Boar
Remote Observatory (K49) data were obtained with a 0.235-m /10
(SCT) telescope, a SBIG ST8-XME NABG CCD camera
unfiltered; the pixel scale was 1.60 arcsec in binning 2x2 and all
exposures were 300 seconds.

Data processing and analysis were done with MPO Canopus
(Warner, 2018). All images were calibrated with dark and flat-field
frames and the instrumental magnitudes converted to R magnitudes
using solar-colored field stars from a version of the CMC-15
catalogue distributed with MPO Canopus. Table 1 shows the
observing circumstances and results.

A search through the asteroid lightcurve database (LCDB; Warner
et al., 2009) indicates that our results may be the first reported
lightcurve observations and results for these asteroids.

2243 Lonnrot (1941 SA1) was discovered on 1941 September 25
by Y. Vaisala at Turku and named after Elias Lonnrot (1802-1884),
a physician in Kajaani and later professor of the Finnish language
in Helsinki. [Ref: Minor Planet Circ. 7944] It is a main-belt asteroid
with a semi-major axis of 2.248 AU, eccentricity 0.197, inclination
6.843°, and an orbital period of 3.37 years. Its absolute magnitude
is H=12.5 (JPL, 2021). The WISE/NEOWISE satellite infrared
radiometry survey (Masiero et al., 2014) found a diameter
D =18.628 + 0.113 km using an absolute magnitude H = 12.8.

Observations were conducted over two nights and collected 106
data points. The period analysis shows a possible solution for the
rotational period of P = 3.813 + 0.004 h with an amplitude
A =0.14 + 0.05 mag as the most likely bimodal solution for this
asteroid. The asteroid crossed by serendipity the same field of
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(10859) 1995 GJ7 on March 21 and 23, therefore exposure was not
optimized for its magnitude. Despite this and the few data points
collected, the model fit is quite good. Further observations are
strongly encouraged to nail down the actual period.

Period Spectrum: 2243 Lonnrot

[ & o o

RMS error (x 0.01 mag)

N

3 4 5 6 7 8 9 10 11
Period (hours)

000 010 020 030 040 050 0.60 0.70 0.80 0.90 1.00
T T T T T T T

Phased I;Iot: ‘2243 Lonnrot [ ‘

12.55- B
Period: 3.813 £0.004 h Amp: 0.14 JDo(LTC): 2459295.350369

12.60 Year: 2021)
v 803-03/21
* 804-03/22
12,65 4 810-03/23] |
v 811 -03/24]

l | —3rd Order
k ¥Y A .
i } A
s [ ‘ I

12.801- 5 A 5 '
(] I

12.85- i Al 470

12,901 |

12.95- B

12.70} |i v

3
12,75} : I

Reduced Magnitude(R) (a: 3.0 G: 0.15)

13.00- B

L I | L I | L ! L I !
000 010 020 030 040 050 0.60 0.70 0.80 0.90 1.00

10859) 1995 GJ7 was discovered on 1995 April 1 by S. Otomo at
Kiyosato. It is a main-belt asteroid with a semi-major axis of
2.658 AU, eccentricity 0.158, inclination 9.221°, and an orbital
period of 4.33 years. Its absolute magnitude is A = 12.87 (JPL,
2021). The WISE/NEOWISE satellite infrared radiometry survey
(Masiero et al., 2012) found a diameter D = 7.758 + 1.109 km using
an absolute magnitude A = 12.80.

Observations over five nights collected 224 data points. The period
analysis shows a bimodal solution for the rotational period of
P =2.956 +0.001 h with an amplitude 4 = 0.17 + 0.05 mag.

Period Spectrum: (10859) 1995 GJ7
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(18640) 1998 EF9 was discovered on 1998 March 7 by Beijing
Schmidt CCD Asteroid Program at Xinglong. It is a main-belt
asteroid with a semi-major axis of 2.429 AU, eccentricity 0.296,
inclination 20.375°, and an orbital period of 3.79 years. Its absolute
magnitude is = 13.23 (JPL, 2021). The WISE/NEOWISE satellite
infrared radiometry survey (Masiero et al., 2011) found a diameter
D =6.727 £ 0.060 km using an absolute magnitude H = 12.9.

Observations were conducted over four nights and collected 87 data
points. The period analysis shows a result for the rotational period
of P=3.630+ 0.001 h with an amplitude 4 = 0.63 + 0.02 mag.

Period Spectrum: (18640) 1998 EF9
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(49483) 1999 BP13 was discovered on 1999 January 25 by K.
Korlevic at Visnjan. It is a main-belt asteroid with a semi-major axis
of 2.691 AU, eccentricity 0.233, inclination 6.634°, and an orbital
period of 4.42 years. Its absolute magnitude is # = 13.15 (JPL,
2021). The WISE/NEOWISE satellite infrared radiometry survey
(Masiero et al., 2011) found a diameter D = 13.046 + 0.841 km
using an absolute magnitude H = 13.1.

Observations over two nights collected 144 data points. The period
analysis shows a solution for the rotational period of
P =6.365+ 0.005 h with an amplitude 4 = 0.24 + 0.03 mag.

Period Spectrum: (49483) 1999 BP13
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Number Name 2021/mm/dd Phase Lpag Bpas Period(h) P.E. Amp A.E. Grp
2243 Lonnrot 03/21-03/24 3.0,2.1 187 3 3.813 0.004 0.14 0.05 MB
10859 1995 GJ7 03/15-03/24 6.2,2. 186 3 2.956 0.001 0.17 0.05 MB
18640 1998 EF9 01/11-01/18 10.7,13 105 -14 3.630 0.001 0.63 0.02 MB
49483 1999 BP13 03/02-03/04 0.5,1. 161l -1 6.365 0.005 0.24 0.03 MB

Table I. Observing circumstances and results. The first line gives the results for the primary of a binary system. The second line gives the
orbital period of the satellite and the maximum attenuation. The phase angle is given for the first and last date. If preceded by an asterisk,
the phase angle reached an extrema during the period. Lpag and Bpag are the approximate phase angle bisector longitude/latitude at mid-
date range (see Harris et al., 1984). Grp is the asteroid family/group (Warner et al., 2009).
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