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Photoelectric observations of the
asteroids 213 Lilaea and 376 Geometria
were made from Lowell Observatory
during their 1986 apparitions. The
following synodic rotational periods and
lightcurve amplitudes are reported: 213
Lilaea, P = 7.85 hours, AM = 0.07 and
376 Geometria, P =.7.69 hours, AM = .
0.19. A rotational period for asteroid
376 Geometria has appeared in the
literature. Naq .rotational period for
asteroid 213 Lilaea has been previously
reported. .

-Observations

During the late spring and early summer of 1986 the
asteroids 213 Lilaea and 376 Geometria were
favorably placed for photometric study. Observations
of these minor planets were conducted by the author
as part of a program directed towards the
determination of the synodic rotational periods of
asteroids. The described photometric study was
conducted from Lowell Observatory on Anderson
Mesa, 12 miles southeast of Flagstaff, Arizona.

The photometric measurements were made using
the V filter of an uncooled EMI Gencom Starlight 1
photon counting photometer equipped with an EMI
9924A end window photomultiplier tube. The
photometric data was recorded and reduced using a
TRS-80 model 4 microcomputer which was
interfaced with the photometer. The photometric
observations of these asteroids were made using the
31l-inch Cassegrain telescope.

For each asteroid, a nearby comparison star of
spectral class G (when possible) was selected to
minimize the effects of color dependent variations in
the atmospheric extinction between the asteroid and
comparision star. The selected comparison stars
were in all cases within one degree of the asteroid,

thus reducing the corrections for ditferences in
atmospheric extinction to less than 0.01 magnitude.
The comparison stars were standardized using a
nearby standard star (Landolt 1973) and the
brightness of the asteroids are expressed in V
magnitudes.

Generally no more than two asteroids were observed
during the course of a single night. During each
night 45 second photometric integrations of asteroid
and comparison star were accompanied by a 15
second integration of the sky background. The
standard procedure followed in the observation of
these asteroids was to initially obtain .a photometric
measurement of the comparison star. . This
measurement was followed by a single 45 second.
photometric integration of the asteroid, after which
this comparison star-asteroid photometric sequence
was repeated. During the photometric study of-213
Lilaea and 376 Geometria a sky subtracted total of
20,000 or more photon counts per 45 second
integration were obtained for both-the-asteroid and
comparison star. Magnitude measurements of 213
Lilaea and 376 Geometria are subject to an average
uncertainty of 0.015 magnitude. Typically 5 to 10
photometric measurements of the asteroid were
obtained during each hour of the observing run. At
the conclusion of each night's observing the raw
photometric data were stored in a computer disk file
and a hard copy of the reduced data was produced.

Results

From the results of each night's observations a
computer generated lightcurve was constructed by
means of a Radio Shack FP-215 flat bed plotter. On
the basis of the individual lightcurves, the synodic
rotational period was deduced and a composite
lightcurve was constructed. In the construction of
the composite lightcurve, variations in the V
magnitude of the asteroid on different nights due to
changing asteroid heliocentric and geocentric
distance as well as changing phase angle were
adjusted for by the computer. An assumed linear
phase coefficient of 0.03 magnitude/degree was used
to make this adjustment.

213 Lilaea

213 Lilaea was discovered on February 16, 1880 by
C. H. F. Peters. 213 Lilaea is listed by Bowell et al.
(1979) as a CMEU-type asteroid with a diameter of
105 kilometers. A review of the astronomical
literature reveals that the rotational period of 213
Lilaea has not as yet been published. Therefore the
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photometric observations reported here are among
the first obtained for this asteroid. Photometric
observations of 213 Lilaea were conducted using the
31-inch Cassegrain telescope at Lowell Observatory
on the nights of June 14, 15, and 16, 1986 U.T. On
the basis of the photometric data obtained during
these three nights of observation it was determined
that a synodic rotational period of 7.85+0.03 hours
best conformed to the observations. A composite
lightcurve based upon a rotational period of 7.85
hours is shown in Figure 1. The lightcurve of 213
Lilaea shows two very shallow minima and two low
maxima per rotational cycle with a lightcurve
amplitude of 0.07 magnitude. In that each asteroid
photometric measurement was subject to an average
uncertainty of 0.015 magnitude the resulting
composite lightcurve is relatively noisy. Despite the
relatively noisy condition of the composite lightcurve
the times at which lightcurve minima and maxima
were observed on individual nights conform well to
the reported rotational period. The asteroid was
observed to be brighter during one lightcurve
maximum than at the other. Therefore a lightcurve
with a single maximum and minimum per rotational
cycle yielding a rotational period of 3.925 hours is
viewed by the author as being unlikely.

376 Geometria

376 Geometria was discovered on September 18,
1893 by A. Charlois in Nice, France. 376 Geometria
is listed by Bowell et al. (1979) as an S-type asteroid
with a diameter of 37.5 kilometers. 376 Geometria
was observed photometrically by Barucci and Di
Martino (1984) who reported a rotational period of
7.74+0.02 hours with a lightcurve amplitude of 0.16
magnitude based upon two consecutive nights of
photometric observation. During its 1986 opposition
376 Geometria was observed photometrically using
the 31-inch telescope at Lowell Observatory on the
nights of July 6, 8, and 9 U.T. The author has
determined that a rotational period of 7.69+0.01
hours conforms best to the obtained photometric
data. In that this rotational period is based upon 3
nights of photometric observation distributed over a
period of 4 days as compared to two consecutive
nights of observation by Barucci and Di Martino, the
author views the 7.69 hour period as a refinement of
the previously published period. The composite
lightcurve shown in Figure 2 is based upon a 7.69
hour rotational period. The amplitude of this
lightcurve is 0.19+0.01 magnitude. The lightcurve
shows that two well defined maxima and minima
occur during each rotational cycle. The shapes of
these two maxima and minima appear to be
somewhat different. Therefore a lightcurve with a

W T T single maximum and minimum per rotational cycle
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Figure 2 7/6/86
Asteroid Aspect Data
(1950) (1950)
Date R. A. Dec. Long. Lat. r A Comparison
Asteroid (UT) h m ° ° ° (a.u.) (a,u.)  Star
213 Lilaea 6/14/86 17 36.2 -15 57 264.2 +7.4 1.367 2.377 SAO 160710
6/15/86 17 35.3 =15 59 264.0 +7.3 1.366 2.377 "
6/16/86 17 34.4 -16 01 263.8 +7.3 1.365 2.376 "
376 Geometria 7/6/86 18 50.6 -26 47 281.3 -3.8 0.907 1.923 1849.8-2646
7/8/86 18 48.5 -26 39 280.8 -3.7 0.910 1.924 1848.5-2640
7/9/86 18 47.5 -26 36 280.6 -3.6 0.912 1.925 1847.5-2630
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Photoelectric photometry observations of
the asteroids 29 Amphitrite and 88
Thisbe were made from North Valley
Stream Observatory during the period
August 29 to September 1, 1986 UT.
The lightcurves for both asteroids are
consistent with previously determined
rotation periods. Amphitrite and Thisbe
displayed lightcurve amplitudes of 0.15
and 0.20 magnitudes, respectively.

In the late summer of 1986, the asteroids 29
Amphitrite and 88 Thisbe were in a good position
for photometric studies, especially 88 Thisbe which
reached a favorable opposition. Both asteroids were
nearly 10 degrees from each other on north and
south directions. The predicted opposition B
magnitudes for Amphitrite and Thisbe were 9.8 and
10.6, respectively. The photometric observations
described here were taken from North Valley
Stream Observatory located on Long Island
approximately 20 miles east of New York City.

The observations were made using an Optec SSP-3
Solid State photometer coupled to an 8-inch
Schmidt- Cassegrain telescope with digital readouts.
From August 29th to September 1st, both asteroids
were observed photometrically using no filter.
Observational circumstance of both asteroids are
shown in Table I.

The sky conditions were excellent, however heavy
dew caused some problems. It delayed some reading
intervals to 20 minutes, instead of 10 minutes,
especially when 29 Amphitrite was monitored. The
corrector plate on the C-8 telescope was checked
carefully before the readings were taken.

For each asteroid, a nearby comparison star was
chosen easily. A 7.6 magnitude comparison star was
selected 3/4 degree east and southeast of 88 Thisbe
and an 8.0 magnitude comparison star was selected
1/2 degree south of 29 Amphitrite. This was to
minimize the atmospheric extinction between the
asteroids and the comparison stars.

During all four nights, photometric integration times
of 10 seconds were used and three to five
photometric measurements of the asteroids were
obtained each hour. The photometric data produced
some interesting results.

29 Amphitrite

29 Amphitrite is listed by Bowell et al. (1979) as an
S-class asteroid with a diameter of 199 km. It has
been previously observed and the rotation period is
determined to be 5.390 hours. 29 Amphitrite was
observed photometrically on two consecutive nights
on August 31 and September 1st, 1986 UT. The
August 31 minimum at 6:30 UT and the September
1 minimum at 4:30 UT occur roughly 22 hours apart.
Assuming four elapsed rotation cycles yields a period
of 5.50 = 0.15 hours, consistent with previous
results. Noise present in the data and a short
baseline of only 22 hours does not allow a more
precise period determination to be made. The
lightcurve amplitudes are a bit larger than expected.
The maximum amplitude ever previously observed
was 0.13 magnitude. The results here show it to be
no larger than 0.15 + 0.02 magnitude on both nights.
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Table I. Asteroid Aspect Data
Date (1950) Ecliptic r A Phase
Asteroid (UT) R,A. Dec., Long, Lat., (AU) (AU) Angle
29 Amphitrite 8/31/86 22h 37m -12° 21' 336° -3° 2.51 1.50 1.38°
9/01/86 22h 36m -12° 24' 336° -3° 2.51 1.50 1.51°
88 Thisbe 8/29/86 22h 18m -2° 04' 335° 7° 2.34 1.33 3.40°
8/30/86 22h 18m -2° 08' 335° 7° 2.34 1.34 3.38°

© Minor Planets Section of the ALPO ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1987MPBu...14...11Z

