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The following rotation periods were obtained for four
main-belt asteroids: 3332 Raksha: 4.816 + 0.002 h,
3894 Williamcooke: 2.629 + 0.001 h, 3896 Pordenone:
4.002 £ 0.001 h and 7365 Sejong: 2.580 + 0.001 h.

Research was conducted in order to determine the rotation period
of each of the following asteroids: 3332 Rasksha, 3894
Williamcooke, 7365 Sejong and 3896 Pordenone. These asteriods
were selected using the Collaborative Asteroid Lightcurve Link
(CALL) website. These chosen asteroids were required to have an
apparent magnitude less than 16 and greater than 13. The asteroids
were also required to have an opposition date roughly two weeks
prior to the observation date. For observations done in Commerce,
Texas, asteroids typically had a positive declination and for
observations in Chile they had a negative declination.

The asteroid 3332 Raksha was discovered by L. Chernykh in 1978
July 4 at the Crimean Astrophysical Observatory, located in
Nauchnyi. It was first observed 1936 March 27. This asteroid has a
semi-major axis of 2.21 AU, an eccentricity of 0.086 and an
absolute magnitude of 11.68 (JPL, 2023). Asteroid 3894
Wiiliamcooke was discovered by P. Jekabsons and M.P. Candy in
1980 at the Perth Observatory, located in Bickley, Western
Australia. It was first observed 1978 March 6. The asteroid has a
semi-major axis of 2.54 AU, an eccentricity of 0.172 and an
absolute magnitude of 12.26 (JPL, 2023). 3896 Pordenone was
discovered by J.M. Baur in 1987 November 18 at Chions, located
in Ttaly. It was first observed 1950 October 13. The asteroid has a
semi-major axis of 3.00 AU, an eccentricity of 0.043 and an
absolute magnitude of 11.58 (JPL, 2023). The asteroid 7365 Sejong
was discovered by K. Watanabe on 1996 August 18 in Sapporo,
Japan. It was first observed 1950 August 6. This asteroid has a semi-
major axis of 2.21 AU, an eccentricity of 0.213 and an absolute
magnitude of 13.78 (JPL, 2023).

Method

Images were taken at the Texas A&M University-Commerce
(TAMUC) Observatory using a Planewave CDK 700 27-inch
telescope and the 0.6-m Southern Association for Research in
Astronomy telescope (SARA-S) located at the Cerro-Tololo
Observatory in Chile. Both telescopes were equipped with Apogee
Andor CCD cameras. To reduce thermal noise, the cameras were
thermoelectrically cooled. The camera used at the TAMUC
Observatory was cooled to a temperature range between -20°C to
-35°C. The camera used in Chile was cooled to a temperature of
-75°C. For both telescopes the light passed through a luminance
filter before hitting the CCD chip. This filter is a passband for all
visible light but blocks all IR and UV light. Observations for each
asteroid were performed over two to three nights.
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Calibration images were taken each night. These calibration images
included bias frames, dark frames, and twilight flat field images.
Bias frames were taken at the beginning of each night. Two to three
dark frames were taken with an exposure time of 180 s, equivalent
to the light frame exposure times. Flat field images were taken
against the twilight sky. The number of flat field images taken
varied for each night of observations. Master images of all the
calibrations images were created using Maxim DL (Diffraction
Limited). These master images were then used to reduce all the
asteroid images.

To measure the relative brightness of the asteroids, aperture
photometry was performed on each of the asteroid and five
comparison stars in each image using the MPO Canopus v.10.3.0.0.
software (Warner, 2011). The average brightness difference
between each asteroid and comparison star was determined for each
3-minute image. These magnitudes were then plotted versus time to
produce a lightcurve. Observations revealing the asteroid near or
passing in front of a star were removed. A Fourier Transform of the
lightcurve was then taken to find the best rotation period for the
observed asteroid.

Results

3332 Raksha. Asteroid 3332 Raksha was observed on two nights,
both nights using the TAMUC telescope. A total of 184 images
were captured for this asteroid. The first night of data collection was
on 2022 June 20, and the second night of data collected was on 2022
June 22. Each night had 92 images. Analysis of the lightcurve
showed a period 0f 4.816 + 0.002 h and an amplitude of 0.23 mag.
A study done by Klinglesmith III et al. (2013) resulted in a similar
rotation period of 4.806 + 0.002 h.
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3894 Williamcooke. Three nights of observation were used for
3894 Williamcooke, with a total of 251 images obtained. The first
night of data collection was on 2022 June 30, with a total of 109
images using the SARA-S telescope. On the second and third
nights, research was done using the TAMUC telescope. 2022 July
1yielded a total of 82 images and 2022 July 6 a total of 91 images.
Analysis of the lightcurve shows 3894 Williamcooke having an
amplitude of 0.07 mag and a period of 2.629 + 0.001 h. Previous
research done by Stephens and Warner (2019) indicates a rotation
period of 4.16 £ 0.01 h. Another study by Macias (2015) reveals a
rotation period of 3.10 + 0.05 h. The vastly different rotation periods
show that this asteroid may require additional research.
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Number Name 2021 mm/dd Phase Lras Bras Period(h) P.E. Amp A.E.
3332 Raksha 2022 06/20-06/22 12.5,13.1 242.7 17.45 4.816 0.002 0.23 0.04
3894 Williamcooke 2022 06/29-07/09 12.7,14.5 255.25 16.95 2.629 0.001 0.07 0.02
3896 Pordenone 2022 08/02-08/06 5.8, 6.8 299.4 11.2 4.002 0.001 0.41 0.02
7365 Sejong 2022 06/30-07/06 11.3,16.1 262.1 9.55 2.580 0.001 0.11 0.02

(Warner, 2011).

Table I. Observing circumstances and results. 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. Leas and Beas 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). Additional data are from MPO Canopus v10.3.0.0.
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3896 Pordenone. Three nights of observation were used for 3896
Pordenone, with a total of 313 captured images. The first night of
data collection was on 2022 August 2 and the second night on 2022
August 3. Both nights resulted in 104 total images. The third night
was on 2022 August 6 resulting in 105 total images captured. All
three nights of observations were taken using the TAMUC
telescope. Analysis of the lightcurve shows a period of 4.002 +
0.001 h and an amplitude of 0.41 mag. A previous study conducted
by Hanus et al. (2013) suggests a rotation period of 4.400366 +
0.0000005 h. Other research done by Kurtenkov et al. (2014),
Waszczak et al. (2015) and Durech et al. (2020) reveal similar
rotation periods of 4.00 £+ 0.01 h, 4.003 + 0.0031 h and 4.00368 +
0.00001 h.
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7365 Sejong. Three nights of observation were used for 7365
Sejong, with a total of 269 images obtained. The first night on 2022
June 29 produced 88 images taken with the SARA-S telescope. The
second night was 2022 June 29 where 85 images were captured
using TAMUC telescope. 2022 July 9, the last night of data
collection, resulted in 123 images using the SARA-S telescope.
Analysis of the lightcurve shows a period 0f 2.580 + 0.001 h and an
amplitude of 0.11 mag. Previous research conducted by Polakis
(2020) and Yeh et al. (2020) suggests that 7365 Sejong has a
rotation period of 2.579 + 0.001 h. Results were based on research
that they estimated may have a 30 percent chance of error (JPL,
2023).
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THE ROTATION PERIOD OF 717 WISIBADA
COULD NOT BE FOUND
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For 29 sessions including more than 200 hours of
photometry of 717 Wisibada by the two authors, no
magnitude variations not attributable to instrumental
error or catalog errors of calibration star magnitudes
could be found. We find 7 - R = 0.42 and in the V' band
H=11.19,G =0.26.

The observations by Pilcher to produce the results reported in this
paper were made at the Organ Mesa Observatory with a Meade
35-cm LX200 GPS Schmidt-Cassegrain, SBIG STL-1001E CCD,
60 to 120 second exposures, unguided, clear filter. Observations by
Delgado are with an 11-inch Celestron Schmidt-Cassegrain, Atik
4.14 EX CCD, 60 to 120 second exposures.

Image measurement and lightcurve construction were with MPO
Canopus software with calibration star magnitudes for solar colored
stars from the CMCI15 catalog reduced to the Cousins R band. To
reduce the number of data points on the lightcurves and make them
easier to read, data points have been binned in sets of 3 with
maximum time difference 5 minutes.

717 Wisibada. Minor planet 717 Wisibada achieved a brightest
magnitude of 13.7 at its 2023 October opposition. Despite its
brightness, no previous photometric data were found in the
Lightcurve Data Base (Warner et al., 2009). This absence suggested
that 717 Wisibada would be a very difficult object, with other
observers failing to obtain meaningful data and not publishing.
What an enormous understatement this turned out to be!

The two authors obtained more than 200 hours of photometric data
in 29 sessions between 2023 Aug. 29 at phase angle 21° to 2023
Oct. 19 at phase angle 1 °. Variations on some but not all individual
sessions, as well as from one session to another, exceeded the
scatter in data points. No repeatable pattern attributed to any
rotational variation of the target asteroid could be found. Most of
the magnitude variations can be attributed to instrumental errors and
catalog errors of calibration star magnitudes. We present several
sample raw lightcurves showing data obtained over a short time
interval of a few days. The complete data set has been uploaded to
www.ALCDEF.org with sharing allowed. The reader is invited to
download these data and make his own investigation.

Number Name

yyyy/mm/dd Phase

Lras  Bras Period(h) P.E Amp A.E.

717 Wisibada 2023/08/30-2023/10/19

20.9 - 0.9 24.2 1.2 NA NA NA NA

Table I. Observing circumstances and results. The phase angle is given for the first and last date, unless a minimum (second value) was
reached. Lqas and Beas are the approximate phase angle bisector longitude and latitude at mid-date range (see Harris et al., 1984).
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