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1094 Siberia: Full phase coverage for this asteroid was not
achieved and a period of 21.15 + 0.01 hr was adopted as best
fitting the available data. Other periods, including one close to 19
hr, cannot be entirely ruled out. The composite lightcurve has been
compiled with an arbitrary epoch of maximum at JD 2454079.295.
It appears that Siberia is a “slow rotator” for asteroids of this size
(Pravec et al, 2002).
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Table I. Aspect data for Kriemhild in 2007.

UT Date Loeas Boas Phase %$Phase
Angle Coverage

2007 Jan 19 136.2 -14.2 10.3 111
2007 Jan 20 136.3 -14.2 10.0 121
2007 Jan 25 136.4 -14.2 8.5 100
2007 Jan 26 136.4 -14.2 8.3 164
2007 Jan 27 136.5 -14.2 8.0 148
2007 Jan 28 136.5 -14.2 7.8 164
2007 Jan 30 136.5 -14.1 7.4 132
2007 Feb 01 136.6 -14.1 7.1 125
2007 Feb 14 136.8 -13.8 7.7 127
Table 2. Aspect data for Siberia in 2006/2007.

UT Date Loeas Boas Phase %$Phase

Angle Coverage

2006 Dec 10 90.2 -17.2 11.5 22
2006 Dec 18 90.6 -16.9 9.7 27
2006 Dec 25 90.8 -16.5 9.4 29
2006 Dec 26 90.9 -16.5 9.4 29
2006 Dec 28 90.9 -16.3 9.7 10
2007 Jan 04 91.2 -15.8 11.1 28
2007 Jan 05 91.3 -15.7 11.4 25
2007 Jan 19 92.3 -14.3 15.9 16
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Lightcurves and synodic rotation period results for the
following asteroids are presented: 25 Phoceae P = 9.945
+0.002 hrs, Am = 0.03 mag.; 468 Lina 16.33 + 0.02 hrs,
0.15 mag; 482 Petrina 15.73 + 0.02 hrs, 0.5 mag; 551
Ortrud 17.416 + 0.002 hrs, 0.15 mag; 741 Botolphia
23.93 £ 0.02 hrs, Am= 0.15 mag; 834 Burnhamia 13.875
+ 0.001 hrs, 0.2 mag; for 2839 Annette 10.4595 +
0.0001 hrs, 0.65 mag; 3411 Debetencourt 9.93 + 0.01
hrs, 0.35 mag. Slope parameters are also suggested for
three of these asteroids.

Altimira Observatory is located in southern California, and is
equipped with a 0.28-m Schmidt-Cassegrain telescope (Celestron
NexStar-11 operating at F/6.3), and CCD imager (ST-8XE
NABG, with Johnson-Cousins filters). Details of the equipment
and instrument characterization are available at the author’s
website (http://www.geocities.com/oca_bob).

Asteroid lightcurves were determined by differential photometry,
generally using a two-color imaging sequence (e.g. VV-RR-etc.)
throughout each night, although for the lightcurves in this paper,
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only the R-band data is reported. None of these asteroids showed
any color variation as they rotated.

25 Phoceae. The lightcurve of this asteroid has been previously
well-established at P = 9.945 hr, with amplitude of at least _m =
0.18 mag (peak-to-peak) by Groeneveld and Kuiper (1954). A
lightcurve for the October, 2006 apparition was collected to
support the evaluation of successful IOTA observations of the
October 3, 2006 occultation of HIP 115725 by this asteroid. The
very small amplitude (Am = 0.03 mag peak-to-peak) suggests that
the asteroid was at a nearly “pole on” orientation. Dr. Behrend’s
website has a partial lightcurve from other observers that is
consistent with this result.

468 Lina. Tedesco (1979) provided a partial lightcurve for this
object and suggested a period of either 8.3 or 16.6 hrs. Antonini
and Behrend (2006) report a lightcurve with an apparent period of
20.92 hrs and a very complex “multi-peak” shape. My lightcurve
is based on five nights in December, 2005 (i.e. the same apparition
as that of Antonini and Behrend). It is best fit by a period of 16.33
+ 0.02 hrs, amplitude of Am = 015 mag (peak-to-peak) and an
unusual “three peak” shape. This is consistent with Tedesco’s
result. I tried to match my data to other periods in the range 16 to
24 hours, but there was no acceptable fit; hence, the discrepancy
with the conclusion of Antonini and Behrend is unresolved.

482 Petrina. Charbonnel (2002) reports a provisional lightcurve
period of 18 hrs, based on a partial lightcurve gathered on a single
night in 2002. The best fit period is P = 15.73 +£0.02 hrs, and the
amplitude of brightness variation is Am = 0.5 mag. Considering
the deep, sharp minimum that was caught on both nights, the
period seems fairly secure, and should be interpreted as a
refinement of Charbonnel’s result.

551 Ortrud. Robinson (2002) has reported a period of 13.05 hrs
for this asteroid, based on four long nights of photometry. His
result gives an apparently reasonable lightcurve with complex
shape highlighted by one very “sharp” peak and one “long
plateau” peak. Barbotin and Charbonnel (2003) report a lightcurve
with a provisional period of 17.59 hrs. Poncy (2006) reports a
complete lightcurve based on four nights of observation, with a
period of 17.4 hrs. My lightcurve is a good match to that of
Poncy, with best-fit period P = 17.416 + 0.002 hrs, amplitude of
Am= 0.15 mag, and a shape that is virtually identical to Poncy’s.

741 Botolphia. Roy and Martinez (2002), and Bernasconi (2005)
have reported a period of 23.93 hrs. My lightcurve matches their
results, with a best-fit period of P = 23.93 + 0.02 hrs and Am =
0.15 mag.

834 Burnhamia. Lightcurves for this object have been reported by
Bernasconi (2006), whose data shows P = 13.898 + 0.03 hrs (for
the 2005 apparition), and P = 13.85 = 0.03 hrs (for the 2006
apparition). My data are consistent with his, showing a best-fit
period of P =13.875 + 0.001 hrs, and amplitude of Am = 0.2 mag.

2839 Annette. Warner (2006) reported a lightcurve period of
10.457 hrs, using two nights in late 2005. I devoted seven nights
during the same apparition (October and November 2005) to this
object. My lightcurve indicates a period P = 10.4595 + 0.0001 hr
with amplitude Am = 0.65 mag (peak-to-peak). These lightcurve
parameters are in good agreement with Warner’s.

3411 Debetencourt. This asteroid happened to be in the same field
as 468 Lina for four nights. It was faint, near the practical limit of
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my equipment, and provided typical SNR = 20 in the R-band CCD
images. Its lightcurve has a best-fit period of P = 9.93
+ 0.001 hr. The amplitude of its brightness variation is Am = 0.35
mag. This is apparently the first reported lightcurve for this object.

Phase Curves

I attempted to determine phase curves for three of these asteroids.
Since many “lightcurve” nights were contaminated by haze or
unstable atmospheric conditions, I devoted separate clear and
stable nights to calibrating the color indices and V-mag brightness
of all of the comparison stars used on all lightcurve runs. Landolt
standard stars were used to confirm the system transforms, and to
determine the extinction and zero-points in V- and R-bands on
these “calibration” nights. The calibrated comp stars were then
used as secondary standards to determine the asteroids’ magnitude
and color index. All of these calculations were accomplished using
Brian Warner’s MPO Canopus/Photored program.

The “reduced magnitude” of an asteroid is the brightness that it
would have if it were at a solar distance of R = 1AU and an Earth
distance of D = 1AU. Measured V-mag brightness of the midpoint
of the lightcurve was translated into reduced magnitude by

Vy=V-5logRD

for each night of observation. The phase curve is the plot of Vg vs.
solar phase angle.

551 Ortrud. The phase curve of 551 Ortrud is shown with the best-
fit curve using the equations of Bowell, et al (1989). The best-fit
parameters are H = 9.72 and G = 0.28. The slope parameter
appears to be definitely larger than the “default” value of 0.15.

834 Burnhamia. The phase curve for 834 Burnhamia is shown
with the best fit to the data having an absolute magnitude of H =
9.55, and slope parameter of G = 0.25. The relatively large slope
parameter represents an object that displays only a very modest
“opposition surge” in brightness at small phase angles.

2839 Annette. The phase curve for this asteroid indicates an
absolute magnitude of H = 14.35 and slope parameter not
noticeably different from the “default” G = 0.15. This absolute
magnitude is significantly fainter than the H = 12.3 that is reported
at the Small Bodies Node.
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