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Abstract. — In the framework of the collaborative program between the Astronomy Institute of Catania University
and the Torino Astronomical Observatory to collect new photometric lightcurves of main-belt asteroids, six new
objects were observed. The B and V photoelectric observations were carried out at Serra la Nave stellar station of
Catania Astrophysical Observatory during June and August 1992 and April, May and November 1993. The observed
asteroids and their reliable determined synodic rotational periods are: 238 Hypatia (P = 8h84 + Ol.‘Ol), 371 Bohemia
(P = 12"48 4 0°01), 411 Xanthe (P = 7748 4 0"01), 419 Aurelia (P = 16"63 +0"01), 665 Sabine (P = 3932 +0%008),
914 Palisana (P = 15"62 & 0"01). No large modulation of the B — V color is in general evident for all the observed

objects.
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1. Introduction

The goal of the photoelectric survey, that about three
years ago started as a collaboration between the Astron-
omy Institute of Catania University and the Torino As-
tronomical Observatory, is to obtain an unbiased sam-
ple of the rotational properties of main belt asteroids.
The periodical availability of time-telescope at the 91-cm
Cassegrain of the Serra La Nave stellar station of the Cata-
nia Astrophysical Observatory, allows us to obtain on av-
erage the complete lightcurve, in the B and V colors, of
about five asteroids for each observing run. The purpose
of this work is the determination of reliable rotational pe-
riods, amplitudes of the light variation and magnitudes of
objects whose rotational properties are unknown or de-
termined with a low degree of reliability. Moreover, we
plan the observational programs with the aim to spot as-
teroids with already known period, amplitude and mean
magnitude, so as to have a set of at least three complete
lightcurves, conveniently spread in longitude, in order to
compute the pole coordinates and the major semiaxis.

238 Hypatia, 371 Bohemia, 411 Xante, 419 Aurelia, 665
Sabine and 914 Palisana are the asteroids we present.
They were observed during the 1992 and 1993 oppositions.

2. Observations and data reduction

The photoelectric observations we present in this paper
were carried out during June and August 1992 and April,
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May and November 1993 with the 91-cm Cassegrain tele-
scope of the Serra La Nave stellar station of the Catania
Astrophysical Observatory. The instrumentation (photo-
multiplier, diaphragm, filters, etc...) and observing strat-
egy are the same as those used during the previous obser-
vation campaigns (Di Martino et al. 1994). The observa-
tions were carried out only with clear sky conditions. Re-
ductions were made by using a computer program which
takes into account the differential extinction between the
target object and the comparison star. The absorption co-
efficients were determined nightly through the comparison
stars. They resulted in agreement with the seasonal ones
of Serra La Nave (Di Martino et al. 1994). The transforma-
tion to the standard system was made by means of groups
of standard stars, taken from Blanco et al. (1968) and Lan-
dolt (1973), normally observed within +1 hour from the
passage to the meridian. In Table 1, for each asteroid, the
standard stars, their physical parameters and the resulting
transformation coefficents are reported. Table 2 contains,
for each asteroid, the equatorial coordinates, the V mag-
nitude and the B — V color of the comparison stars. The
lightcurves standard deviation and the mean error of the
observations were determined as reported in Di Martino et
al. (1994). The value of the mean error of the single mea-
surements results in 0.005 mag. The geocentric aspect data
of the observed asteroids are listed in Table 3. In Table 4
we summarize the values found for the synodic rotational
period, their reliability code ([2] means that the result is
based on uncomplete coverages, so that the period may be
wrong by 30% or so; [3] denotes full lightcurve coverages
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Table 1. Standard stars and transformation coefficients to the standard system

Asteroid Standard Sp \4 B-V ey UB_V
238 Hypatia  HD 175544 B3V 7.35 +0.10
BD+43561 M5V 9.54 +1.74

371 Bohemia BD+75093 B8 11.31 +40.02 -0.11 1.09
SAO 128472 AQ0V  6.79 -0.02
SAO 128385 G2 7.7 +0.65

411 Xanthe BD-+53447 A0 10.10 +40.12 -0.14 1.10
BD+53488 KO0 7.94 4045
BD+53498 K5 8.33 +1.73

419 Aurelia BD-34803 GO 8.850 0.630 -0.31 1.27
665 Sabine BD-65397 F5 8.330  0.400
BD-75147 A5 9.810 0.560

914 Palisana  HD 170493 K5 8.050 1.100 -0.11 1.10
HD 175544 B3V 7.350 0.100
BD+43561 M5V 9.540 1.740

and a secure result with no ambiguity), the amplitude of
the lightcurves (obtained by measuring the maximum light
variation of the smoothed lightcurve), the diameter (taken
from the IRAS Minor Planet Survey 1992) and the tax-
onomic type (Tholen 1989) of all objects. To derive the
composite lightcurve and the value of the synodic rota-
tional period we used a Fourier analysis method (Harris
et al. 1989). Figures 1 and 2 respectively show the Amp
and Amy composite lightcurves of 238 Hypatia, versus
the rotational phase. In the Figs. from 3 to 7 we present
the composite V lightcurves and B — V colors, both ver-
sus the rotational phase, for all other objects. The differ-
ent symbols denote different observing nights. The mag-
nitude shifts, applied to the single night lightcurves to
obtain the composite one, are reported, in brackets, near
the date. The behavior of the B — V color index, for all
observed objects, does not show appreciable modulations
versus the rotational phase. The reduced data sets for each
asteroid are available upon request to C. Blanco (E-mail
39003::CBLANCO).

3. Results
3.1. 238 Hypatia

This asteroid was previously observed in UBV bands by
Schober (1983) that found a Py, = 8.9 & 0.1 hours,
a lightcurve amplitude of 0.12 mag and a color index
B -V = 0.75 £ 0.02. Later 238 Hypatia was observed
by Shevchenko et al. (1992) and Lagerkvist et al. (1992),
who obtained results consistent with the previously pub-
lished ones. From our observations we obtained a value of
the synodic rotational period of 8.84 + 0.01 hours. Unfor-
tunately, a technical trouble did not allow us to determine
the V' magnitude and the B —V color of the asteroid. The
amplitude of the light variation is 0.17 + 0.01 mag.

Table 2. Equatorial coordinates, V magnitude and B—V color
index of the comparison stars

Date a (1950.0) 6 \%4 B-V
238 Hypatia
1992 Jun 5-6-8 15" 58™.33  -04° 25°.12
9 15 56 .02 -04 21 .30
371 Bohemia
1993 Nov 8 01 55 .00 +22 38 .69 11.95 0.71
10 01 53 .86 +22 26 .90 13.16 0.56
11 01 53 .21 +2225.70 11.32 1.19
411 Xanthe
1993 May 18 15 03 .65 +03 57 .75 11.93 0.49
22 15 01 .97 403 43 .70 12.92 0.86
23 15 01 .15 +03 42 .60 11.71 0.34
25 15 59 .26 403 37 .50 12.35 1.04
419 Aurelia
1992 Aug 29 22 05 .14 -0411.20 12.50 0.37
30 22 04 .36 -04 14 .50 12.67 0.42
31 22 03 .98 -04 23 .20 12.77 0.50
665 Sabine
1992 Aug 25 22 05 .14 -04 11 .20 11.48 0.61
29 22 03 .98 -0423.20 11.99 0.19
914 Palisana
1992 Aug 25 18 09 .68 -06 46 .26 8.80 0.48
28 18 05 .38 -05 45 .09 9.01 0.34
29 18 04 .77 -05 43 .18 9.27 0.26
30 18 04 .00 -05 20 .18 8.75 0.91

3.2. 371 Bohemia

No lightcurve of this asteroid has been previously pub-
lished. Observed for three nights, during its 1993 appari-
tion, 371 Bohemia has shown an average B — V color in-
dex of 0.91 £ 0.02. The lack of points, corresponding to
the principal maximum of the lightcurve (Fig. 3), allows
us to affirm only that the amplitude of the light variation
is larger than 0.16 mag. The synodic rotational period is
12.48 £ 0.01 hours.
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Table 3. Geocentric aspect data of the observed asteroids

299

Date(0 U.T.) a (1950.0) & A (1950.0) 8 r(AU) A(AU) phase
238 Hypatia
1992 Jun 5 16R00™.23 -04° 31°.05 238°.87 15°.75 3.125 2.160 6°.89
6 15 59 .48 -04 28 .62 238 .67 15.75 3.125 2.163 7 .14
8 15 58 .02 -0424 .20 238.29 15.75 3.124 2.170 7 .65
9 15 57 .31 -04 22 .21 238 .10 15 .74 3.123 2.174 7 .91
371 Bohemia
1993 Nov8 0156.26 +2247.50 35.04 10 .21 2.833 1.862 4 .93
10 01 54 .62 +22 34 .60 34 .60 10 .14 2.834 1.869 5 .51
11 0153.83 +2228.09 34.39 10 .10 2.835 1.873 5 .83
411 Xanthe
1993 May 18 1506 .13  +03 52 .08 222.88 20 .49 2.751 1.797 8.74
22 1502 .84  +0347 .20 222.07 20.17 2.747 1.806 9.61
23 15 02 .04 +03 45 .45 221 .88 20 .08 2.746 1.808 9.85
25 15 00 .47 40341 .33 221 .51 19.90 2.744 1.814 10.35
419 Aurelia
1992 Aug 29 22 05 .68 -0404.76  331.98 7 .16 2.152 1.147 3.69
30 2204 .88 -04 10 .83 331 .76 7.13 2.154 1.151 3.94
31 22 04 .09 -04 16 .92 331 .54 7.11 2.157 1.154 4.25
665 Sabine
1992 Aug 25 21 00 .63 -07 53 .02 315 .29 8.75 2.877 1.900 6.34
29 20 57 .69 -07 53 .23 314 .58 8 .95 2.882 1.923 7.71
914 Palisana
1992 Jun 25 18 07 .39 -07 15 .03 271 .91 16 .18 1.981 0.984 8.24
28 18 03 .98 -06 19 .28 271 .04 17.12 1.977 0.985 9.04
29 18 02 .86 -06 01 .21 270 .75 17 .42 1.976 0.985 9.37
30 18 01 .75 -05 43 .42 270 .46 17 .72 1.975 0.986 9.73
Table 4. Physical parameters of the observed asteroids
Asteroid Rot.Period Rel.Code Amplitude D Taxonomic
(hour) (V mag) (km) Type
238 Hypatia 8.840 3 0.17 148 C
371 Boliemia 12.48 2 >0.16 55 Qsv
411 Xanthe 7.480 2 >0.23 77
419 Aurelia 16.630 2 0.18 129 F
665 Sabine 3.932 3 0.35 51
914 Palisana 15.62 2 0.18 77 CU

3.3. 411 Xanthe

No lightcurve of this asteroid is available in the literature.
We have observed 411 Xante for four nights during its
1993 apparition. The B — V color index is 0.76 + 0.02
(typical of a C-class asteroid) and it shows a very slight
modulation versus the rotational phase. Also in this case,
because of the incompleteness of the lightcurve (Fig. 4), we
can only estimate a 0.23 mag lower limit of the amplitude
of the light variation. The synodic rotational period we
have determined is 7.48 £ 0.01 hours.

3.4. 419 Aurelia

This asteroid was observed by Harris & Young (1989) in
1979 and 1980 and by Lagerkvist et al. (1987) in 1983.
Harris & Young (1989), based also on the Lagerkvist et
al. (1987) observational data, indicate a 16.7-hour period
as the better one and find the phase relation of Aurelia

of great interest. We have observed this object for three
nights during the 1992 apparition, finding a synodic period
of 16.63 +0.01 hours and an average B — V color index of
0.62+0.01 mag. Even though the lightcurve (Fig. 5) does
not cover all the rotational phase, we can affirm that the
light variation amplitude is 0.18 £+ 0.02 mag.

3.5. 665 Sabine

No lightcurve of this asteroid has ever been published.
Observed for two nights, during its 1992 apparition, 665
Sabine has shown an average B —V of 0.67 +0.02, typical
of a C-class asteroid. The absence of data corresponding
to a minimum does not allow to have a precise indica-
tion of the lightcurve amplitude, which from the available
data results in about 0.35 mag. We obtained a synodic
rotational period of 3.932 £ 0.008 hours. The lightcurve
(Fig. 6) shows four well defined extrema.
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3.6. 914 Palisana

The lightcurve of this asteroid obtained by Tedesco (1979)
allowed him to estimate only roughly its rotational period
(“it should be longer than 14 hours...”) and a color in-
dex B — V = 0.74. During the 1992 apparition, we have
observed 914 Palisana for four nights obtaining a synodic
rotational period of 15.62 & 0.01 hours. The amplitude of
the lightcurve (Fig. 7) cannot be determined precisely be-
cause for one of the two maxima there are no observations.
The available data show an amplitude of about 0.18 mag.
The average value of the color index, B—V = 0.72£0.02,
is in agreement with the Tedesco (1979) one, and a light
modulation with an amplitude of about 0.02 mag is de-
tectable in the plot versus rotational phase.
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Fig. 1. Composite Amg lightcurve of 238 Hypatia vs. rotational phase. The 0° phase corresponds to 1992 June 5 at 12700 UT.
The mean error of the single measurements is 0.005 mag. The Amp magnitude shifts are reported, in brackets, near the date
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Fig. 2. Composite Amy lightcurve of 238 Hypatia vs. rotational phase. The 0° phase corresponds to 1992 June 5 at 12200 UT.
The mean error of the single measurements is 0.005 mag. The Amy magnitude shifts are reported, in brackets, near the date
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Fig. 8. Composite V lightcurve and B — V color of the asteroid 371 Bohemia vs. rotational phase. The 0° phase corresponds to
1993 November 8 at 12%00 UT. The mean error of the single measurements is 0.005 mag. The V magnitude shifts are reported,
in brackets, near the date
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Fig. 5. Composite V lightcurve and B — V color of the asteroid 419 Aurelia vs. rotational phase. The 0° phase corresponds to
1992 August 29 at 12200 UT. The mean error of the single measurements is 0.005 mag. The V magnitude shifts are reported,
in brackets, near the date
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Fig. 6. Composite V lightcurve and B — V color of the asteroid 665 Sabine vs. rotational phase. The 0° phase corresponds to
1992 August 25 at 12200 UT. The mean error of the single measurements is 0.005 mag. The V magnitude shifts are reported,
in brackets, near the date
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Fig. 7. Composite V lightcurve and B — V color of the asteroid 914 Palisana vs. rotational phase. The 0° phase corresponds
to 1992 June 25 at 12200 UT. The mean error of the single measurements is 0.005 mag. The V magnitude shifts are reported,
in brackets, near the date
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