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We report rotation lightcurve periods for six asteroids
with previously unknown values: 1165 Imprinetta
7.9374+0.0016 hr, 1299 Mertona 4.977+0.003 hr, 1645
Waterfield 4.861+0.002 hr, 1833 Shmakova
3.934+0.003 hr, 2313 Aruna 8.900+0.003 hr, and
(13856) 1999 XZ105 4.4475+0.0055 hr. We also list six
asteroids for which data were insufficient to yield period
results at this time.

Introduction and Procedures

In this paper a method for obtaining multiple asteroid observations
at our site is discussed. Using previously developed methods of
data reduction Uzpen and Kipp (2003), the periods of the observed
asteroids were determined.

The selected asteroids were observed using the 51-cm DFM
Cassegrain telescope at Andreas Observatory at Minnesota State
University, Mankato. An /6.3 focal reducer was mounted at the
focus of the telescope to yield a 6.8'x10.2' field of view with the
SBIG ST-8E CCD camera and color filter wheel. A Johnson R
filter was used for all observations in this article because the chip
is most sensitive in the red part of the spectrum. The chip was
binned 3x3 to increase the count rate and also to reduce download
time. The field of view offered far fewer comparison stars than
Uzpen and Kipp (2003), who used a faster but smaller aperture
Schmidt, however exposure times were cut and image scale was
greatly improved. With exposure times of 90-120 seconds for 14"
and 15™ magnitude, respectively, it became possible to slew
between multiple targets in a single session and still have enough
data points for each target to construct a reasonable lightcurve.
Three asteroids were chosen from the CALL website (Warner
2003) to be observed each session. Each asteroid was individually
chosen based on brightness and proximity to enough comparison
stars. Ideally asteroids were chosen as close together as possible
so that the pointing accuracy of telescope would not be affected
between multiple slew commands. The telescope was cycled
through each field throughout the session. There was typically a 6
minute gap between exposures on a single asteroid yielding
around 60 data points for a six hour session. In practice however,
weather and fatigue cut most observing runs to four hours.
Although the telescope is capable of automation it was preferred
that someone was present to solve any problems that may have
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arisen. Being present was also a good opportunity to roughly
judge the quality of the data and to make any changes if necessary.
In some cases an asteroid was abandoned to obtain a better
lightcurve for the other two. It was thought impractical to do more
than three asteroids per session otherwise the time resolution
would be too poor to construct a quality lightcurve in only 2-3
sessions. At least seven bias and dark frames were taken at the
beginning of each run once the operating temperature was
reached. They were each median combined in MIRA and used to
correct each raw image. A master flat was created using a number
of unprocessed raw images from each field throughout the night.
The pointing accuracy of the telescope throughout the night was
excellent, however with the large image scale individual stars in
each field were not aligned, thus a median of a large number of
raw images where stars didn’t line up produced a good flat field.
Aperture photometry was performed on the asteroid and stars in
each field using MIRA. The data were then copied into Excel
where comparisons were made between all the stars in a field to
find five that showed the most stable magnitude difference
throughout the session. With the first image in the series
representing the zero-point, the five chosen stars were compared
to the asteroid in that field to construct a differential lightcurve.
The data were then transferred into the FORTRAN program,
FALC, Harris et al. (1989), where the period was found.

Observations and Results

1165 Imprinetta

This asteroid was observed on the nights of September 27", 29"
and October 1*. There is not a complete lightcurve due to the six-
hour sessions and approximate eight hour period, thus each night
the same portion of the lightcurve was observed. The period was
found using a 4™ order Fourier fit and found to be 7.9374+0.0016
hr. The observed amplitude appears to be about 0.20 magnitudes.
Independent observations by Menke (2004) during October 15™-
19" of Imprinetta yielded a similar period of 8.107x0.020 hr and
an amplitude of 0.20+0.04.
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1299 Mertona

Mertona was observed on the nights of November 20®, 28" and
29" The period was found to be 4.977+0.003 hr with an
amplitude of 0.55 magnitudes.
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1645 Waterfield

Asteroid Waterfield was observed on the nights of October 17"
and 18™ It was also observed independently by Willis et al.
(2003) on October 16" and 17". The period found by Willis was
4.87+0.01 hr which is consistent with our value of 4.861+0.002 hr
with a mean amplitude of 0.20 magnitudes.

02
1645 Waterfield | T S m|
015 4 Per=4.861 + 0.002 = f7-Oct
Amp=0.15 +0.02
.
g o' o #f %
£ - {4
0054 o+ / W . Ji(_l h
= L o o
g W !g_\ 2t
F &L r o
5 oms /%4 Tat I I
05 1 T oy _
il o P <
01 soil A
015
o 02 04 06 08 "

Rotational Phase 0= JD 245293054295 (Corrected for light fime)
1833 Shmakova

This asteroid was observed on the night of August 11®. It was
satisfactorily determined to have a period of 3.934+0.003 hr with
only the one night of observation. The observed amplitude was
0.38 magnitudes.
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2313 Aruna

Asteroid Aruna was observed in conjunction with asteroid
Waterfield and found to have a period of 8.900+0.003 hr and a
large amplitude of 0.8 magnitudes.
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(13856) 1999 X7105
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This asteroid was observed in conjunction with asteroid Mertona
and found to have a period of 4.4475+0.0055 hr with an amplitude
of 0.5 magnitudes.
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Other Asteroid Observations

In addition to our reported results, Table I lists other asteroids that
have been observed in our program. At present, we have
insufficient data to determine their periods. It is possible some of
these objects may have low lightcurve amplitudes or long periods,
making them somewhat difficult targets for rotation lightcurve
period solutions.
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Table I.
Observations of Asteroids with too little data (at present)
for rotational lightcurve period solutions.

# Name Date
634 Ute 2003-7-1
370 Modestia 2003-8-2

1499 Pori 2003-8-4
1775 Zimmerwald 2003-8-4
1775 Zimmerwald 2003-8-13
1775 Zimmerwald 2003-8-14

4092 Tyr 2003-9-29
4092 Tyr 2003-10-1
1930 Lucifer 2003-10-1
3990 Heimdal 2003-10-17
3990 Heimdal 2003-10-18
1589 Fanatica 2003-12-1
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The minor planet 6897 Tabei was observed for two
nights in January 2003 using the 1.8-meter Vatican
Advanced Technology Telescope. The observed R
lightcurves indicated a rotational period of 5.862 =
0.001 hours and an amplitude of 0.43 mag. BVRI data
taken on Jan 28 yielded the following color indices:
B-V=0.908+0.010, V-R=0.477+0.010, and V-1=0.889
+=0.010.

Since 1999, a photometric study of the Vesta family of asteroids
has been undertaken in order to gain more insight to their
collisional origin (Ryan, et al., 2000). During the course of this
project, the binary system 3782 Celle was discovered (Ryan, et al.,
2004). In January 2003, 6897 Tabei, the subject of this note, was
observed for two nights in images taken by the author while
collecting additional data on Celle.

73

Observations and Analysis

The images were obtained using the 1.8-meter Vatican Advanced
Technology Telescope at Mt. Graham International Observatory.
The Harris R filter was used for most of the frames with exposure
times that ranged from 90-120 seconds. Additionally, on Jan 28,
BVRI sequences were obtained. The observational circumstances
are given in Table I. This table includes the UT date of mid-
observation, geocentric ecliptic longitudes and latitudes, solar
phase angle, and mean R magnitudes, reduced to unit heliocentric
and geocentric distances. The observations were performed in the
Milky Way region. Therefore, although seeing conditions that
were of order 1" or better made this feasible, frequent gaps in the
data exist due to the fact that either Tabei was obscured by field
stars in the images, or the primary target, Celle, was obscured, and
hence, no frames were taken.

The images were processed and aperture photometry was
performed using /RAF (Tody, 1993). Differential magnitudes
were calculated between Tabei and an ensemble of 5 comparison
stars yielding typical errors on the order of 0.005 mag. The
occasional larger errors were due primarily to contamination by
nearby field stars. The BVRI sequences taken on Jan 28 were
calibrated using Landolt (1992) standards that were observed the
same night. The R magnitudes for Jan 29 were similarly
calibrated using images taken of the comparison star field later in
the run on the photometric nights of Jan 30 and Feb 1.

Lightcurves were generated for the two nights using the
heliocentric and geocentric distance corrected R magnitudes.
These data were analyzed using the standard technique described
by Harris and Lupishko (1989) and Harris, et al (1989). The
resulting composite lightcurve using a period of 5.862 + 0.001
hours is shown in Figure 1 and displays an amplitude of 0.43 mag.
The analysis of two BVRI color sequences from Jan 28 yielded the
following observed (not corrected for solar colors) color indices
for 6897 Tabei: B-V=0.908+0.010, V-R=0.477+0.010, and
V-1=0.889+0.010.
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Figure 1. Composite lightcurve for 6897 TabeiCCD
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