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Lightcurve measurements and analyses of five asteroids
were performed at the Palmer Divide Observatory at
various times in 2002. The results, all synodic periods,
were: 607 Jenny, 7.344 +£0.002h and amplitude of
0.22m; 1177 Gonnessia, 6.81 +0.01h and amplitude of
0.12m; 4440 Tchantches, 6.83 +0.1h and amplitude of
0.32m; 4896 Tomoegozen, 8.869 +0.004h and amplitude
of 0.65m; and (4995) 1984 QR, 26.37 +0.01h and
amplitude of 0.82m.

Asteroid lightcurve work has been the main focus at the Palmer
Divide Observatory since 1999 April. Since that time the period
and amplitudes of more than 50 asteroids have been measured.
The current instrumentation consists of two telescope/camera
combinations. First (Scope A) is a 0.5m Ritchey-Chretien
working at f/8.1 equipped with a Finger Lakes Instrumentation
camera using the Kodak KAF-1001E non-antiblooming CCD chip
working at —-30°C and 2x2 binning (0.48um pixels). This yields a
scale of about 2.4 arcseconds per pixel. Given that the average
seeing at the Palmer Divide Observatory is on the order of 4-5
arcseconds, this is usually a satisfactory match. The second
combination (Scope B) is a 0.25m f/10.3 Schmidt-Cassegrain
using an SBIG ST-9E working at 1x1 binning. This yields a scale
of about 1.6 arcseconds per pixel. All observations for this paper
were unfiltered. All images were dark subtracted and flat-fielded
before measuring.

Initial targets are determined by referring to the list of lightcurves
maintained by Dr. Alan Harris (Harris 2001), 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 since it allows automatic storage of
the measured magnitudes of the comparison stars and targets. It
uses aperture photometry with magnitudes determined by
calibrating images against field or, preferably, standard stars. The
package includes a Fourier analysis routine, the original
FORTRAN code which was supplied by Alan Harris (Harris et al,
1989) and converted to Delphi Pascal. If the data from a single
night appears to cover at least half a period or more, then an
estimate based on a plot of the raw data is used to help narrow the
possibilities when using data from two or more nights.

[Reference Note: References to diameters are from Tedesco et al
(1982). See Tholen (1989) for references to taxonomic
classification. Asteroid names and discovery information are from
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Schmadel (1999). Data about asteroid oppositions and date of
brightest for the period 1995-2050 are from Warner (2002).]

607 Jenny

A. Kopff discovered this 42km unclassified asteroid on 1906
September 18. It is named after the wife of a friend of Koff on the
occasion of her engagement. Her full name was Jenny Adolfine
Kessler. Of interest is that her middle name was given to asteroid
608, also discovered by Kopff on the same date. All opposition
magnitudes through 2050 for Jenny are in the lower 13s, which
made the 2002 apparition no particularly better or worse than any
other. The primary orbital elements are: semi-major axis 2.85 AU,
inclination 10°, and eccentricity is 0.078. A total of 209 data
points were used from those obtained on 2002 August 15, 16, 25,
and 26. Scope B (0.25m) was used for all observations with an
exposure of 120s. The resulting lightcurve is plotted in Figure 1.
The synodic period was found to be 7.344 +0.002h and the
amplitude 0.22 +0.02m.

Plot for: 607 Jenny
0% Phase JD: 2452501.678861 (Corrected for light-ttime)

0000 0100 0200 0300 0400 0.500 0600 0700 0800 0900 1.000

T T H T T T T T T T T
205k Ho0s
X231-0811
1232.08/16
000 A ¢ 23308250 000
X 423408126
oos|- . +oos
P N .
\J
o.0F o e Ho0
'
o015} % o o 0.5
A S .
ol i b e
»® .
-
o025} . Hozs
f’ )
oxf Hoo

GO0 G100 0200 G300 0AB0 0300 000 0700 0 0300 1000
Figure 1 — The lightcurve for 607 Jenny. The data is plotted

against a period of 7.344 + 0.002h and has an amplitude of 0.22
+0.02m.

1177 Gonnessia

1177 Gonnessia is a discovery of L. Boyer at Algiers. He found
the asteroid (designation 1930 WA) on 1930 November 24. The
name is after a director of the Algiers Bouzareah and Quito
Observatories, Francois Gonnessiat (1856 — 1934). The asteroid is
a member of the rare X class and has a size of about 95km. As
with 607 Jenny above, the 2002 apparition was not of particular
note since all those through 2050 are similar in brightness. The
semi-major axis is 3.35 AU, the inclination 15°, and the
eccentricity 0.02, which puts the asteroid towards the outer regions
of the main belt. A total of 140 data points, obtained on 2002 July
13-16, and 18, were used to analyze the lightcurve’s period and
amplitude (see Figure 2). Exposures of 45s were used on Scope A
(0.5m). The synodic period was found to be 6.81 +0.1h and the
amplitude to be 0.12 +0.02m. Despite S/N values well over 100,
the data showed more scatter than expected. This may have been
in part due to poor seeing conditions on most of the nights.
However, while S/N has a definite theoretical effect on scatter, it
has been found from several years of experience that it is not the
sole determiner. Sometimes asteroids with S/N values of 50 and
less have shown “smoother” data than those with much higher S/N
values.
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Plot for: 1177 Gonnessia
0% Phase JD: 2452468.769268 (Corrected for light-time)
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Figure 2 — The lightcurve for 1177 Gonnessia. The derived period
is 6.81 £0.01h and the amplitude is 0.12 +£0.02m.

4440 Tchantches

This 42km unclassified asteroid is a resident of the inner main
belt, having a semi-major axis of about 1.92 AU. The inclination
of 21° and eccentricity of 0.07 combine to make Tchantches a
likely member of the Hungaria family. Discovery was on 1984
December 23 (designation 1984 YV) by F. Dossin at St. Michael.
The name is that of a Walloon hero of the region from which the
asteroid was discovered. According to legend, Tchantches is
stubborn but of great heart. Scope B (0.25m) was used for
observations obtained on 2002 August 27. Exposures were 120s.
Because of the faintness of the asteroid, Scope B (0.5m) was used
on 2002 August 30 and 31 to obtain additional images with
exposures of 60s. Figure 3 shows the plot of the resulting sixty-
six data points. The synodic period of the lightcurve was found to
be 6.83 +0.1h and the amplitude to be 0.32 £0.03m. Needless to
say, this asteroid warrants additional study to assure this solution
is the correct one.

Plot for: 4440 Tchantches
0% Phase JD: 2452513.678141 (Corvected for light-time)
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Figure 3 — The lightcurve for 4440 Tchantches. The period for the
phased plot is 6.83 +0.1h and the amplitude of the curve is 0.32
10.03m.

4896 Tomoegozen

The name for this asteroid comes from Japanese history.
Tomoegozen was the mistress of strategist on Yoshinaka’s staff.

Yoshinaka (1154-1184) was military commander in the late Heian
era. After her lover’s death, Tomoegozen became a Buddhist nun.
The same image that discovered Tomoegozen served as the
discovery plate for 4574 Yoshinaka. The H value of 10.8 implies
a size of between 20km and 40km, depending on the albedo. The
primary orbital elements are semi-major axis 3.1 AU, inclination
16°, and eccentricity 0.17. All observations of Tomoegozen were
obtained using Scope A (0.5m). Exposures were 60s. 2002 was a
particularly good year to observe this asteroid. The next three
years have oppositions in the mid-15s and fainter. Even at its best,
Tomoegozen doesn’t reach above 14.5 through 2050. Data was
obtained on 2002 October 14-16 with 404 points being used in the
lightcurve plot (Figure 4) and analysis. The resulting synodic
period is 8.87 £0.02h. The amplitude of the curve is 0.65 +0.02m.
The Fourier analysis allowed for a higher precision for the period
(£0.004h). Since the data covers only five or six revolutions,
stating such precision is not justified.

Plotfor: 4896 Tomoegozen
0% Phase JD: 2452561.664464 (Corrected for Hghtime)
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Figure 4 — The lightcurve for 4896 Tomoegozen. The derived

synodic period is 8.87 +£0.02h. The amplitude of the curve is 0.65
+0.02m.

4995) 1984 OR

Circumstances for observing this asteroid from the Palmer Divide
Observatory could not have been better in 2002 October. The
asteroid was at +60° declination, making it circumpolar, and it was
reaching one of its brightest oppositions through 2050. Not until
2009 will 1984 QR be brighter than 15th magnitude, many times
being no better than approximately 17.6 at opposition, e.g., 2004.
Using the given H value for the asteroid, the size is on the order of
7-15km. With a semi-major axis of 2.3 AU, inclination of 20°,
and eccentricity of 0.3, 1984 QR is a likely member of the
Phocaea family. Discovery was on 1984 August 28 by S.
Swanson at Palomar. Using Scope A (0.5m) and 75s exposures,
images were obtained on 2002 October 17-20 and November 7
(see Figure 5). As Fate would have it, the initial period of 25.64
+0.01h was about the same as the period between sessions.
Therefore, the data from each succeeding night covered only a
slightly different portion of the curve. Fortunately, the sessions in
October (about 8-10 hours each) covered a maximum and
minimum, giving “anchor points” for the solution. The session on
November 7 sufficiently again covered the early portions of the
curve. Many solutions in the range of 25h to 27h were found.
The phased plot among these periods differed in the “horizontal
compression” of the curve. It was clear at least another night’s run
was needed. That occurred on Nov. 12 when data was obtained
that covered the “second” minimum and the ascending branch
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Plot for: 4995 1984 QR
0% Phase JD: 2452564.601893 (Corrected for lighttime)
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Figure 5 — The lightcurve for (4995) 1984 QR. The plot is phased

against a period of 26.37 +0.01h while the amplitude is 0.82
+0.02m.
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Plot for: 4995 1984 QR
0% Phase JD: 2452564.601893 (Corrected for light-time)
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Figure 6 — The lightcurve for (4995) 1984 QR plotted against the
half-period, or 13.18h. The good fit to a monomodal curve
eliminated a possible shorter period of 25.64h whose half-period
plot showed considerable scatter and misalignment of inflection
points.
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towards the maximum at 100%. With this data, a period of 26.37
+0.01h was found. As a test, I plotted the data against one-half
that period, or 13.18h. This is a technique often recommended in
helping find the best period solution when several are possible.
As Figure 6 shows, the result was a relatively good fit to a
monomodal curve. An attempt to plot of one-half the 25.64h
period showed greatly mismatched data and so helped confirm the
slightly longer period.
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