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We report on the photometric analysis results for eleven
main-belt asteroids (MBA) and one near-Earth asteroid
by Asteroides Observers (OBAS). This work is part of
the Minor Planet Photometric Database effort that was
initiated by a group of Spanish amateur astronomers. We
have managed to obtain a number of accurate and
complete lightcurves as well as some additional
incomplete lightcurves to help analysis at future
oppositions.

In this paper we publish the results for twelve asteroids analyzed
under the Minor Planet Photometric Database project
(hittp://www.minorplanet.es). The data and results were made
possible thanks to the collaboration of the Astronomical Center
Alto Turia (CAAT) observatory located in Aras de los Olmos and
operated by members of the Valencia Astronomy Association
(AVA) (http://www.astroava.org). This database shows graphic
results of the data, mainly lightcurves, with the plot phased to a
given period.

Observatory Telescope (meters) CCD

C.AAT. 0.45 DK SBIG STL-11002
Zonalunar 0.20 NW QHY6

Vallbona 0.09 R-C MORAVIAN G2 8300

Table I. List of instruments used for the observations. SCT is
Schmidt-Cassegrain. R-C is Ritchey-Chrétien. DK is Dall-Kirkham.
NW is Newtonian.

Table I shows the equipment at observatories that participated in
this work. We concentrated on asteroids with no reported period
and those where the reported period was poorly established and
needed confirmation. All the targets were selected from the
Collaborative ~ Asteroid Lightcurve (CALL) website at
(http://'www.minorplanet.info/call.html) and Minor Planet Center
(hitp://www.minorplanet.net)

Images were measured using MPO Canopus (Bdw Publishing)
with a differential photometry technique. Period analysis was also
done with MPO Canopus, which implements the FALC algorithm
by Harris (Harris et al., 1989). The comparison stars were
restricted to near solar-color to avoid introducing color
dependences, especially at larger air masses. The lightcurves give
the synodic rotation period. The amplitude (peak-to-peak) that is
shown is that for the Fourier model curve and not necessarily the
true amplitude.

431 Nephele. This main-belt asteroid was discovered on 1897 Dec
18 by Auguste Honoré Charlois at Niza Observatory. The OBAS
group made observations on 2017 May 14-27. From our data we
derive a rotation period of 13.518 + 0.003 h and amplitude of 0.23
mag. Behrend (2002; 2005) found a period of 13.47 h. Wang
(2010) found 18.82 h while Pilcher (2017) found 13.53 h.
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902 Probitas. This main-belt asteroid was discovered on 1918
Sep 3 by Johann Palisa at Vienna Observatory. The OBAS group
made observations in 2018 Dec 31 to 2019 Jan 2. We derived a
rotation period of 10.168 £ 0.012 h and amplitude of 0.26 mag.
Behrend (2006) and Durkee (2011) found a period of 10.12 h.
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917 Lyka. This main-belt asteroid was discovered on 2015 Sep 5
by Grigori Nikolaievich Netimin at Crimeiz Observatory. The
OBAS group made observations in 2018 Oct 3-5. From our data
we derive a rotation period of 7.889 + 0.007 h and amplitude of
0.11 mag. Behrend (2005) found a period of 7.02 h and Ditteon
(2018) found 11.838 h.
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Number Name YYYY mm/dd Pts Phase Leag  Bpas  Period(h) P.E. Amp A.E. Grp
431 Nephele 2017 05/14-05/24 444 1.2,2.8 236 2 13.518 0.003 0.23 0.04 THM
902 Probitas 2018 12/31-01/02 425 4.7,4.8 98 8 10.168 0.012 0.26 0.03 MB-I
917 Lyka 2018 10/03-10/05 351 3.7,3.3 14 4 7.889 0.007 0.11 0.01 ERI
941 Murray 2018 12/29-12/31 298 3.1,3.4 96 6 3.39 0.004 0.10 0.03 MB-O
1004 Belopolskya 2019 01/02-01/07 699 5.5,6.8 86 3 9.038 0.007 0.09 0.02 MB-O
1006 Lagrangea 2018 09/28-10/03 555 9.7,10.6 2 15 19.797 0.011 0.14 0.01 MB-O
1544 Vinterhansenia 2018 12/06-12/09 569 1.0,1.4 76 1 13.536 0.021 0.11 0.01 MB-I
2162 Anhui 2019 01/07-01/11 532 2.3,0.9 110 -1 8.116 0.006 0.13 0.03 FLOR
3670 Northcott 2019 01/11-01/13 389 1.2,0.7 114 1 6.992 0.008 0.39 0.05 MB-O
7520 1990 BV 2018 01/08-01/12 251 3.3,5.8 104 2 3.83 0.01 0.29 0.05 MB-I

12198 1980 PJ1 2019 01/07-01/11 534 2.7,1.1 110 -1 5.494 0.003 0.23 0.03 MC

18736 1998 NU 2019 01/11-01/13 406 2.4,1.4 113 1 2.473 0.003 0.11 0.03 NEA

THM: Themis; TRJ: Jupiter Trojan.

Table Il. Observing circumstances and results. Pts is the number of data points. The phase angle values are for the first and last date. Lpag
and Beag are the approximate phase angle bisector longitude and latitude at mid-date range (see Harris et al., 1984). Grp is the asteroid
family/group from Warner et al. (2009). ERI: Erigone; EUN: Eunomia; MB-1/O: Main-belt inner/outer; MC: Mars-crosser; NEA: near-Earth;
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941 Murray. This main-belt asteroid was discovered on 1920 Oct
10 by Johann Palisa at Vienna Observatory. We made
observations from 2018 Dec 29-31. Data analysis found a rotation
period of 3.319 + 0.004 h and amplitude of 0.1 mag. The LCDB
(Warner et al., 2009) did not list any previous period results.
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1004 Belopolskya. This main-belt asteroid was discovered on
2015 Sep 5 by Grigori Nikolaievich Netimin from Crimeiz
Observatory. The OBAS group made observations from 2019 Jan
2-7. From our data we derive a rotation period of 9.038 + 0.007 h

and amplitude of 0.09 mag. Behrend (2010) found 9.44 h and
amplitude of 0.14 mag.
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1006 Lagrangea. This main-belt asteroid was discovered on 1923
Sep 12 by Grigori Nikolaievich Neuimin at Crimeiz Observatory.
Our observations were made from 2018 Sep 28 to Oct 3. Data
analysis found a rotation period of 19.797 + 0.011 h and amplitude
of 0.14 mag. Behrend (2001) found a period of 32.79 h and
amplitude of 0.17 mag with a partial lightcurve.
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1544 Vinterhansenia. This is a dark inner main-belt asteroid with
an estimated diameter of 22 km. It was discovered on 1941 Oct 15
by Liisi Oterma at Turku Observatory in Finland. Our
observations were made from 2018 Dec 6-9. From our data we
derive a rotation period of 13.536 = 0.021 h and amplitude of 0.11
mag. Behrend (2001) found a period of 32.79 h and amplitude of
0.17 mag with a partial lightcurve. Ivarsen (2004) found 13.7 h
and Behrend (2005) reported 13.77 h.
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2162 Anhui. This main-belt asteroid was discovered on 1966 Jan
30 at the Purple Mountain Observatory. The OBAS group made
observations on 2019 Jan 1-7. From our data we derive a rotation
period of 8.116 + 0.006 h and amplitude of 0.13 mag. Behrend

(2018) and Pravec (2018) both reported a period of about 8.11 h.

discovered on 1990 Jan 21 by T. Hioki ansd S. Hayakawa at
Okutama. Based on data obtained from 2019 Jan 8-12, we found a
rotation period of 3.83 £ 0.01 h and amplitude of 0.29 mag.
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3670 Northcott. This main-belt asteroid was discovered on 1983
Jan 22 by T. Bowell, at Flagstaff (AM). Our observations ran from
2019 Jan 11-13. The data analysis found a rotation period of 6.992
+ 0.008 h and amplitude of 0.39 mag.
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(12198) 1980 PJ1. This is a Mars-crossing asteroid that was
discovered on 1980 Aug 6 at La Silla observatory, Chile. The
OBAS group made observations from 2019 Jan 1-7. From our data
we derive a rotation period of 5.494 + 0.003 h and amplitude of
0.23 mag.
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(18736) 1998 NU. This NEA was discovered on 1988 Jul 2 at Kitt

Pick Observatory in Arizona. The OBAS observations in made
from 2019 Jan 11-13 led to a rotation period of 2.473 + 0.003 h
and amplitude of 0.11 mag.
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Warner and Stephens (2019) reported this to be a suspected binary
with a secondary period of 11.95 h. We tried a dual-period search
and found a main period of 2.473 + 0.002 h and amplitude of
0.11 mag and a secondary period of 12.513 + 0.013 h with a
amplitude of 0.05 mag.
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