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LIGHTCURVES AND PERIODS FOR ASTEROIDS
471 PAPAGENA, 675 LUDMILLA, 1016 ANITRA,
1127 MIMI, 1165 IMPRINETTA, 1171 RUSTAHAWELIA,
AND 2283 BUNKE

John L. Menke
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Barnesville, MD 20838 USA
Email: John@menkescientific.com
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In the 2002-2004 period, lightcurves of nearly two
dozen asteroids were measured. Lightcurve period and
amplitude results reported here include: 471 Papagena,
7.114 + 0.003 hr, 0.08 mag; 675 Ludmilla, 7.71 + 0.01
hr, 0.16 mag; 1016 Anitra, 5.9300 + 0.0003 hr, 0.30
mag; 1127 Mimi , 12.749 + 0.003 hr, 0.72 mag; 1165
Imprinetta, 8.107 + 0.010 hr, 0.20 mag; 1171
Rustahawelia, 10.80 + 0.01 hr, 0.37 mag; 2283 Bunke,
3.96 + 0.01, 0.06 mag. All are consistent with
previously reported values except 1127 Mimi for which
the new period solution is 3/2 longer. Solutions for
asteroids 1165 and 1171 may be slight refinements.

First results are reported here of a new observing program from
Barnesville, Maryland. The observatory has a Celestron-C11 on
an Astrophysics AP1200 mount. The C11 with a reducer operates
at 6.3 and includes a CFW-8 filter wheel fitted with Shuler
photometric filters. The camera is an ST7E, controlled via
MaximDL. The entire setup is operated remotely, sometimes at
great distance. This allows data taking that takes advantage of
even short periods of usable skies in Maryland. Approximately
two dozen asteroids have been measured since Dec. 2002: this
paper reports the first group.

To obtain the maximum S/N ratio, virtually all asteroid
photometry data are taken using a clear filter (no IR block). We
use a limited V-calibration method as follows. If the sky is
reasonably clear and/or uniform in transparency, when the asteroid
is reasonably close to the meridian we take at least one

asteroid/field image using a V-filter, immediately followed by a V
and Clr image in the nearest Landolt field (the same field is
always used for the same asteroid). Because most asteroid series
are conducted within a few days or weeks, and because most
asteroids are relatively close to the ecliptic, this method provides
reasonable V-calibration and good night-to-night calibration
without spending substantial time on the all-sky photometric
solution. Most clear filter exposures are 180 sec, while the V-
filter exposures are 360 sec. Thus, photometric calibration
activities normally take less than 10-15 minutes per night. In a
few cases, when critical, and when the transparency was highly
variable during the original data taking, we have returned at later
dates to recalibrate the asteroid star image fields against the
Landolt fields.

Using MaximDL with a digital reference star, the raw brightness
levels are measured, with at least 4-5 reference stars in the asteroid
field being measured. The raw data are transferred to a
spreadsheet for inspection and manipulation, and period analysis.
The data are not normally corrected for light travel time. Using
the methods described above to measure the nightly calibrations, it
is found that manual (ad hoc) nightly offsets needed to produce
smooth curves are typically 0.05mag or less. The uncertainty in
the period is set equal to the trial period variation necessary to
display a clearly bad period fit to the data. A search for aliases is
done by data inspection, using a range of trial periods consistent
with the apparent approximate period and the times between the
data sets, and by a correlation analysis over a range of trial
periods. In general, the complete data set is preserved until the
last analysis stage, only deleting outliers and badly cloud-affected
data after completing the period analysis. Details of the overall
procedures are available from the author or the author’s web site
http://menkescientific.com/lightcrv.html. Some of the data
reported here were taken before our measurement and analytical
processes were fully developed. Those early photometry results
are reported as “Relative Mag”, i.e., not referred to a V-standard,
or noted in the text. During the two years of activity, three
reference stars were found to be eclipsing variables (two WWUMa
and one EA type). In each case, we pursued these and have or will
submit the results elsewhere (the 1.3 day EA binary required 14
nights of observation unambiguously to fix the period —a major
competitor for scope/clear night time!).
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471 Papagena. Papagena was discovered at Heidelberg on July 6,
1901 by M.F.Wolf. The data reported here were taken over four
nights between Apr. 2-12, 2003. The period was found to be
7.114 £ 0.003 hours consistent with the period of 7.113 listed by
Harris and Warner (2004). The total amplitude is 0.08 mag. The
present lightcurve is asymmetric with relative phases of 0.57/0.43,
with amplitudes of 0.04 and 0.08 mag.

675 Ludmilla. This asteroid was discovered on Aug. 30, 1908 at
Taunton by J.H.Metcalf. The data reported here were taken in two
nights over the period Apr. 24-7, 2003. The period was found to
be 7.71 = 0.01 hours, which is consistent with the sidereal period
of 0.32155 days found in 1995 by Velichko, et al, and the 7.7172
hours reported in the Harris and Warner (2004) listing. We note,
however, that our data were not themselves sufficient to eliminate
aliases. The amplitude of Ludmilla was 0.16 mag. The present
lightcurve is asymmetric, with relative phase of 0.54/0.46.

1016 Anitra. On Jan. 31, 1924 at the Heidelberg Observatory,
Anitra was found by K. Reinmuth. As this was one of the first
asteroids observed in this program: these data are not of the
quality of later work and we did not perform a V-calibration of the
brightness. In addition, the asteroid was in a relatively dense star
field, so that the lightcurves are contaminated by field stars. The
data presented were taken over three nights Dec. 20-26, 2002.
Approximately two months later, on Mar. 3-9, 2003, we took
another series when Anitra was approximately twice the distance
from the earth. Although the data contain substantial scatter, the
period and approximate shape appear unchanged. Both sets of
data fit a period 5.93 + 0.01 hours, with an amplitude of 0.3 mag.
The presented lightcurve is asymmetric, with relative phases of
0.56/0.44. Knowing that the light travel time difference between
the two data sets introduces a phase change of about 0.022, and
assuming that the curve shapes are the same and that the changing
geometry does not introduce any other phase change, we can
refine the period measurement to 5.9300 + 0.0003 hours. These
period measurements are closely consistent with the period of
5.964 hours shown in the Harris and Warner (2004) file.

1127 Mimi. Mimi was discovered on Jan. 13, 1929 at Uccle by S.
Arend. The data reported here were taken over five nights during
Jan. 21-Feb 4, 2004. Although the data were contaminated by
field stars, the lightcurve is well determined, and the period found
was 12.749 + 0.003 hours with an amplitude of 0.72 mag. The
presented lightcurve is asymmetric, with relative phases of
0.53/0.47. These results disagree with those recently reported in
MPB (31) 2004 by Maleszewski and Clark who found a period of
8.541 hours and an amplitude of 0.95 mag. The Maleszewski data
were rather sparse, and covered only a portion of the curve over
two consecutive nights, and a few data points two months later.
The 8.541 hour period is an alias that is clearly excluded by our
data. The Maleszewski data are consistent with the 12.749 hour
period. Unfortunately, the lack of calibration prevented using it to
improve the period precision given here.

1165 Imprinetta. Imprinetta was discovered on Apr. 24, 1930 at
Johannesburg by H. van Gent.. The data reported here were taken
over three nights between Oct. 15-19, 2003. The period found
was 8.107 + 0.010 hours with an amplitude of 0.20 mag. The
presented lightcurve is asymmetric, with relative phases of
0.57/0.43. This period is slightly different from the 8.0 hours
shown in the Harris and Warner (2004) list, but that result was not
assigned a high reliability. Our result differs somewhat from the
value of 7.9374 + 0.0016 reported by Monson and Kipp (2004).

65

1171 Rustahawelia. This asteroid was discovered on Mar. 10,
1930 at Uccle by S.J.Arend. The data reported here were taken
over four nights between Nov. 23-Dec 1, 2003. The period was
found to be 10.80 + 0.01 hours. The total amplitude is 0.37 mag.
The presented lightcurve is asymmetric with relative phases of
0.45/0.55. This reported period may be a refinement to the current
tabulated value of 10.98 hours.

2283 Bunke. Bunke was discovered on Mar. 22, 1974 at Cerro El
Roble by C.Torres. The data reported here were taken over three
nights between Apr. 13-20, 2003. The period was found to be
3.96 + 0.01 hours, with an amplitude of 0.06 mag. Because the
data are very noisy relative to the small amplitude of the asteroid,
it was difficult to eliminate the possibility of an alias to the
apparent period. The next most likely (alias) period was
approximately 4.20 hours. This reported period is consistent with
the Harris and Warner (2004) reference of 3.96 hours.
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rstephens @foxandstephens.com
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e . i r— Y : Lightcurve period and amplitude results from Santana
S X Ly 5 A
= Q:?{a ; - pzozns y Observatory are reported for 2005 January-March.
& 4 A a
" D 0201104 o 553 Kundry: 12.605 + 0.005 hr., 0.58 mag;
" Lpso2mimt e 1330 Spiridonia: 9.67 = 0.01 hr., 0.14 mag;
- . 1777 Gehrels: 2.8358 = 0.0001 hr., 0.27 mag;
1815 Beethoven: 54 + 1 hr., 0.2 mag;
e - e v — ' (17556) 1993 WB: 9.17 +£0.03 hr., 0.80 mag.
Phase
Santana Observatory (MPC Code 646) is located in Rancho
1165 Imprinetta Cucamonga, California at an elevation of 400 meters and is
Period=8.107 hr operated by the author. Details of the equipment used can be
17 found in Stephens (2003) and at the author’s web site
s . . + 101503 |_| (http://home.earthlink.net/~rdstephens/default.htm). With the
%&w ><. &%X..x 101803 | ) exception of 1777 Gehrels, all of the asteroids were selected from
s e "\.‘. . W’,‘&A M b '><10f:§ 9103 the “CALL” web site (Warner 2005). The images were measured
g 151 = L E using the program MPO Canopus which uses differential aperture
= M%‘”‘% x . * . . L. .
o w +o R S photometry. The period analysis was done within Canopus, which
g : incorporates an algorithm based on the Fourier analysis program
12 developed by Harris (1989).
153
PooonoomE e s e ar e e The results are summarized in the table below. The individual
Phase .
plots are presented afterwards. The data and lightcurves are
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