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Photometric observations of 148 Gallia are reported as
the asteroid approached opposition. We conducted 17
observing sessions between 2021 Feb 27 to 2021 Apr 9.
This paper provides the full phase-folded lightcurve and
reduced magnitude of this asteroid which has a spin
period of slightly more than 20 h.

148 GQallia is a member of the MB-O group/family. It was
discovered in 1875 by Prosper Henry. Its diameter is 98 km, and it
has a relatively high inclination of 25.2°. We could not readily find
an existing dense lightcurve covering the full phase of its rotation,
although Warner (2007) covered it well enough to characterize its
nature. No additional photometry was found in the Lightcurve
Database (Warner et al., 2009). Considering its brightness, it is
likely not heavily studied due to its period of slightly more than 20
h. This implies less than half of a phase being available each night
and only about a 20% phase shift per day due to the earth’s 24-hour
day. Hence, a continuous campaign would require approximately
five consecutive nights for full coverage.

The Lookout Observatory (LO) is primarily dedicated to the
characterization of exoplanet transit lightcurves. As such, it
typically attains a photometric precision of 1-2 thousands of a
magnitude (mmag) for well exposed targets. The telescope is an 11-
inch Celestron modified to /1.9 with a HyperStar, providing a field
of view of 114 x 86 arcmin (or 2.7 degrees?) when coupled to an
ASI 1600 CMOS camera. All photometry was unfiltered with
exposures of 36 seconds.

We recently modified our exoplanet software to detect and track
asteroids with the goal of obtaining lightcurves serendipitously
during the ongoing exoplanet survey. Stars are subtracted from our
reference image using Gaia catalog locations and magnitudes (Gaia
Collab., 2018). Remaining objects are automatically compared to
DSS imagery to eliminate galaxies. Remaining objects are
examined over time to determine drift rate. If a consistent tracking
solution is found, then this information is recorded and used to
move the photometric aperture during the rest of the processing. We
developed a test campaign targeting 148 Gallia since it was well-
positioned and approaching opposition.

Gallia was the primary target from 2021 Feb 27 to 2021 Apr 9 (41-
day span). This allowed for analysis of this moderate-period
asteroid (20.66 h), to include a complete phase folded lightcurve.
Most portions of the phase were observed on two or more
occasions. All data is light time corrected (LTC) and approximately
reduced to H. This is approximate since our software relies on Gaia
DR2 for absolute magnitude calibration to the green (G) band. G-
band is comparable to visual (V-band) but not precisely the same.
After phase folding the 6,184 observations to our derived period,
we bin data to simulate exposures of approximately two minutes for
clarity and to reduce white noise. Six sessions required no
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Number Name

yyyy mm/dd Phase

Period(h) P.E. Amp A.E. Grp

LPAB BPAB

148 Gallia 2021 02/27-04/09

14.0,8.7

199 24 20.661 0.006 0.19 0.01 MB-O

Table I. Observing circumstances and results. The phase angle is given for the first and last date. Lpag and Bpag 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).

magnitude adjustments in creating the phase curve while the other
11 were manually adjusted with offsets on the order of 0.03
magnitude or less.

A summary of the results is detailed in the table below along with
the subsequent figures. Column 3 provides the date of the
observation; column 4 provides the phase. Columns 5 and 6 provide
the longitude and latitude of the Phase Angle Bisector (PAM),
respectively. Columns 7 through 10 provide our derived periods and
amplitudes, as well as their errors. The group or family is given in
column 11.

The synodic period based on only our observations is
20.661 + 0.006 h and agrees with Warner’s of 20.666 + 0.002 h
(Warner, 2007). The amplitude agrees as well, with our result being
0.19 £ 0.01 mag and Warner’s being 0.21 + 0.02 mag. The features
of the curve itself, however, are significantly different. This is not
surprising because even though phase angles at the times of
observation were similar, the PAM coordinates differed greatly. We
observe a sharp drop in the first minimum and a flat bottom in the
second. Additionally, the two minima are not separated by half of
the period. The RMS between our 7™ order trigonometric fit and our
data is 7.5 mmag. This is not as good as our stellar photometry, but
we expect degraded results with a moving target.
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The reduced magnitude as the asteroid approached opposition from
an initial phase of 14 degrees was then investigated. The expected
linear brightening with reduced phase is observed. The minimum
phase angle at opposition is slightly less than 9 degrees due to
Gallia’s large inclination. Thus, no opposition effect was noted.
When this brightening is extrapolated to zero phase, we arrive at
H=7.7, which agrees nicely with the accepted value of 7.72
(Warner, 2007).
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