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Lightcurves of thirteen asteroids were obtained in mid-
2004 and the following synodic periods and amplitudes
were determined: 242 Kriemhild: 4.543+0.005h,
0.08+0.02m; 893 Leopoldina: 10.51+0.01h, 0.35+0.02m;
921 Jovita: 15.64+0.02h, 0.12+0.02m; 1373 Cincinnati:
5.28+0.01h, 0.14+0.02m; 1853 McElroy: 8.01+0.01h,
0.20+0.03m; 2120 Tyumenia: 2.7690+0.0005h, 0.33+
0.02m; 2448 Sholokhov: 10.065+0.005h, 0.63+0.03m;
3022 Dobermann: 10.32+0.01h, 0.85+0.03m; (6490) 1991
NR2: 4.468+0.005h, 0.26+0.02m; (6517) 1990 BW:
8.642+0.005h, 0.64+0.03m; 7187 Isobe: 2.440+0.002h,
0.24+0.03m; (7757) 1990 KO: 5.97+0.01h, 0.13+0.02m;
(18108) 2000 NT5: 2.912+0.005h, 0.15+0.02m.

Equipment and Procedures

The asteroid lightcurve program at the Palmer Divide Observatory
has been previously described in detail (Warner 2003) so only a
summary is provided now. The observatory uses three instruments
under automated control to obtain lightcurves during unattended
sessions. This has greatly increased productivity. The systems in
use are: a 0.5m f/8.1 Ritchey-Chretien telescope using a Finger
Lakes Instruments IMG camera with either a SITe TK-1024 or
Kodak 1001E chip; a 0.35m /9.1 SCT using an FLI IMG with
Kodak 1001E chip; and a 0.25 £/10.1 SCT combined with an
SBIG ST-9E camera. Almost all observations are unfiltered, with
some being in R, especially when the moon is near full to help
reduce sky background. Exposure times varied in order provide a
sufficient S/N for a given asteroid.

Initial targets are determined by referring to the list of lightcurves
maintained by Dr. Alan Harris (Harris 2003), with additions made
by the author to include findings posted in subsequent issues of
the Minor Planet Bulletin. In addition, reference is made to the
Collaborative Asteroid Lightcurve Link (CALL) web site
maintained by the author (http://www.MinorPlanetObserver.com/
astlc/default.htm) where researchers can post their findings
pending publication. MPO Canopus, a custom software package
written by the author, is used to measure the images. It uses
aperture photometry with derived magnitudes determined by
calibrating images against field or, preferably, standard stars. Raw
instrumental magnitudes are used for period analysis, which is
included in the program and is a conversion of the original
FORTRAN code developed by Alan Harris (Harris et al., 1989).

Results

The plots for the measured asteroids are shown at the end of this
article. The data is phased against the period listed in the abstract.

242 Kriemhild. Discovered by J. Palisa at Vienna on 1884 Sept.
22, Kriemhild is a main-belt (IIlb) member. The IRAS study
(Tedesco 1989) gives a diameter of 38+2 km with an albedo
0.159+0.019. The 0.35m SCT and FLI 1001E system were used
for unfiltered observations on Aug. 8, and 12-16.

893 Leopoldina. Originally carrying the designation 1935 OL, this
asteroid was discovered by M. Wolf at Heidelberg on 1918 May
31. Tholen (1989) classifies it as taxonomic type XF. The IRAS
survey (Tedesco 1989) gives a diameter of 76+4 km and albedo of
0.005+0.006. The orbital elements make Leopoldina a main-belt
IIIb member. The 0.25m SCT with ST-9 were used for unfiltered
observations on Aug. 4, 8, and 12-15.

921 Jovita. Discovered on 1919 Sept. 4 at Heidelberg by K.
Reinmuth, Jovita was previously designated 1976 WM. Kozai
(1979) puts the asteroid in his family 67 while the orbital elements
make it a main-belt IIIb member. The IRAS survey (Tedesco
1989) gives a diameter of 58+2 km and albedo of 0.030+0.003.
The 0.25m SCT and ST-9 were used to obtain R filter
observations on Aug. 28-30 and Sept. 1-3.

1373 Cincinnati. Named after the city in Ohio, Cincinnati was
discovered on 1935 Aug. 30 by E. Hubble at Mount Wilson. Initial
observations using the 0.5m Ritchey-Chretien and FLI SITe
camera indicated a long period or at least one that would be
difficult for a single station to resolve. Furthermore, the data from
each session was sparse at times because of contamination from
field stars. The assistance of the group of observers working with
Dr. Raoul Behrend of Geneva Observatory was requested. Rene
Roy attempted runs on two occasions but both also suffered from
field star contamination. Regardless, Behrend’s attempt at analysis
and a conversation with another observer regarding comparisons
stars too close to saturation lead to remeasuring all the images
taken on Aug. 21-26. The synodic period was then found to be
5.28+0.01h with an amplitude of 0.14+0.02m. The curve is not the
typical bimodal shape. However, barring additional observations
to the contrary, the solution provides a reasonable fit to the data.

1853 McElroy. McElroy was discovered by Goethe Link
Observatory on 1957 Dec. 15. Tedesco (1989) gives a diameter of
21+1 km and albedo of 0.25+0.03. The asteroid is a member of the
main-belt I1Ib group. Unfiltered observations were made using the
0.25m SCT and ST-9 camera on August 23-26.

2120 Tyumenia. This asteroid is a main-belt IIIb group member. It
was discovered by T. Smirnova at Nauchnyj on 1967 Sept. 9. The
IRAS survey (Tedesco 1989) gives a diameter of 41+2 km and
albedo of 0.072+0.009. The 0.35m SCT and FLI 1001E camera
were used to make unfiltered observations on July 11-13, 27, and
August 1.

2448 Sholokhov. Sholokhov was discovered on 1975 Jan. 18 by L.
Chernykh at Nauchnyj. It is a main-belt IIb member. Tedesco
(1989) gives a diameter of 30+3km and albedo of 0.13+0.03. The
0.35m SCT was used with the ST-9 camera for unfiltered
observations on June 23-24. The same telescope with the FLI
1001E camera was used for additional observations on July 3.

3022 Dobermann. Dobermann was discovered by Z. Vavrova at
Klet on 1980 Sept. 16 and was originally designated 1980 SH.
Using an H of 13.4 and albedo of 0.180, the implied diameter is
6.5km. The asteroid is a member of the Hungaria family.
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Angeli et al. (2001) found a period of 10.42h and amplitude of
1.24m based on four nights of observations that did not provide
full coverage of the curve. Despite having what appeared to be a
reasonable solution, the asteroid was selected for observations for
the chance to refine the period based on complete coverage and to
see if the large amplitude remained at a different apparition and so
help with future shape modeling. The 0.5m Ritchey-Chretien and
FLI SITe camera were used for R filter observations on Aug. 29-
30 and Sept. 1-3. The derived synodic period is slightly less than
Angeli, 10.32+0.01h, as is the amplitude of 0.85+0.03m.

6490) 1991 NR,. H. E. Holt discovered this asteroid from
Palomar on 1991 July 12. The orbital elements put it on the edge
of two groups, the Marian and main-belt II. Using an H of 14.1
and albedo of 0.18, the estimated diameter is 4.7km. The 0.5m
Ritchey-Chretien and FLI 1001E camera were used to obtain
unfiltered observations on August 6 and 8.

(6517) 1990 BW. In addition to the reason of it having no
previously known lightcurve data, this asteroid was selected for its
designation, specifically, “BW” being the author’s initials.
Sometimes pure science gives way to other considerations. E. F.
Helin found 1990 BW at Palomar on 1990 Jan. 21. It is a Hungaria
family member. The implied diameter using an H of 13.8 and
albedo of 0.18 is 5.4km. The 0.5m Ritchey-Chretien and FLI SITe
camera were used to obtain unfiltered observations on July 3, 9,
and 11.

7187 Isobe. Isobe was discovered by E.F. Helin at Palomar on
1992 Jan. 30. Based on H=13.40 and an assumed albedo of 0.18,
the diameter is 6.5km. The asteroid is a member of the Hungaria
region. The 0.35m SCT and FLI 1001E were used on four
sessions, Aug. 29-30 and Sept. 1-2. The synodic period was found
to be 2.440+0.002h with an amplitude of 0.24+0.03m. This puts it
very near the “spin barrier” that divides monolithic versus “rubble
pile” asteroids.

(7757) 1990 KO. This is another discovery of E. F. Helin at
Palomar (1990 May 22). It is a Phocaea region member with an
implied diameter of 7.9km, based on an H of 13.0 and albedo of
0.18. The 0.5m Ritchey-Chretien and SITe camera were used to
obtain unfiltered observations on August 8, 12, 13, 15, 16, and 18.
The lightcurve shows the data phased against a synodic period of
5.97+0.01h and amplitude of 0.13+£0.02m. This is the “best guess”
period. Plots against periods of 7.96h and 11.94h show equally
good fits to the data and indicate a classic case of aliasing where
the number of revolutions per 24-hour period — the interval
between sessions — cannot be uniquely resolved. Unfortunately,
short Northern Hemisphere nights and a fading asteroid prevented
finding a better solution. This asteroid should be made the target
of a collaborative effort among observers separated by two to four
hours in longitude. Separations of six, eight, or twelve hours could
likely lead to observations that cover the same part of the curve,
but on different revolutions.

(18108) 2000 NT;,. The LINEAR project at Socorro discovered
2000 NT; on July 8, 2000. The orbital elements make it a typical
main-belt II member. It has carried several other designations:
1984 YB,, 1998 BV, and 1999 LS;,. All three instruments were
used to observe the asteroid, with each one used on a different
night in the period of August 16-18. The diameter is 9km, based
on an H of 12.7 and albedo of 0.18. The plot is phased against the
derived synodic period of 2.912+0.005h and has an amplitude of
0.15+0.02m. Initial observations indicated the possibility of

5

something unusual with the curve, possibly a trimodal curve or
there being a satellite. I sent my available data to Petr Pravec of
Ondrejov Observatory, Czech Republic, who had Peter Kusnirak
observe the asteroid in addition to analyzing the available data.
Before Kusnirak could report his results, an additional night was
obtained at the Palmer Divide Observatory that, along with
checking the original data indicated the lightcurve showed nothing
unusual. Regardless, the Kusnirak observations were merged with
those from PDO, which helped refine the period and confirm that
the results obtained independently at the two observatories agreed
to within +0.001h.
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