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Simultaneous two-telescope photo-
electric observations of the asteroid 751
Faina were made on 11 nights during the
1988/89 apparition at phase angles
between 4.3° and 21.8°. The derived
synodic rotational period, light curve
amplitude and (B-V) color are: P =
23.67810.004 hours, AV = 0.3610.02,
(B-V) = 0.67510.015 at 8.8° phase. The
linear phase coefficient, By, determined
from the phase relation at >11° is
0.0362+0.0009 mag/deg and the extrap-
olated absolute magnitude at mean light,
V(1,0), is 9.04+0.02, corresponding to
value for H and G of 8.7151£0.025 and
0.11440.017, respectively.

Observations

During late 1988, the asteroid 751 Faina was
favourably placed for photometric study attaining a B
magnitude of 11.9 on November 23, as indicated by
Harris and Zappala (1988). Observations were made
on 11 nights from Manley Observatory located six
miles east of the historic city of Chester in north-
west England.

The observational results reported here are amongst
the first to be carried out at the recently completed
Manley Observatory, where simultaneous two-
telescope V-band photometry is being used in a
programme to derive asteroid rotation rates and
magnitude-phase angle relations. Two-telescope
photometry was carried out using a 35-cm Schmidt-
Cassegrain to measure the brightness of the target
asteroid, and a 28-cm Schmidt-Cassegrain to
simultaneously measure the brightness of a
comparison star located less than 1° from the
asteroid. This technique is especially useful during
nights of intermediate photometric quality — a

commonly encountered problem in the U.K. It also
enables more photons to be usefully collected since
much less time is wasted slewing between the
variable and comparison star than with ordinary
single-telescope methods.

For the observations, both telescopes were equipped
with home-constructed DC photometers, each
utilizing an wuncooled 1P21 side-window
photomultiplier (PMT). PMT performance was
enhanced by using a drying agent to reduce dark
current and minimize dark noise (Miles, 1986). Data
acquisition was performed by computer using V-to-F
conversion of the analogue photometer voltages and
integration of the resultant 0-6 kHz outputs.
Integrations were performed for either 2x10
seconds or 3x10 seconds following centering of each
object in the diaphragm aperture (dimension: 50
arcsec for the 35-cm, and 120 arcsec for the 28-cm
aperture instrument). Typically ten times each
night, the difference in gain of the two photometers
was determined by simultaneous measurement of the
comparison star. In all cases, the differential gain
was found to be constant during any particular night
within the limits of experimental error, typically
+0.006 magnitudes (see Table I for measured values).

The standard V magnitude of the asteroid was
determined by reference to nearby comparison stars
selected from the listing of (UBV) photometric data
given the the Catalog of Stellar Identifications
(Ochsenbein et al., 1979). In all, six (UBV) stars
were employed chosen from those catalog stars
assigned magnitudes and color indices of the highest
precision; typically +0.01 magnitudes or better. In
addition, five other stars were used selected on the
basis of color and proximity to the asteroid. The V
and (B-V) magnitudes of these other stars were
determined by comparison with the (UBV) stars and
applying the necessary corrections for extinction and
transformation. Details of the comparison and
reference stars used on individual nights are given in
Table 1.

Results

751 Faina was discovered on April 28, 1913 by G.
Neujmin, and is listed as a C-class asteroid of
diameter 115 km (Tholen 1988; Tedesco 1988). No
lightcurve observations of this asteroid have been
previously reported. Observational circumstances of
the present study are listed in Table II.

On the basis of the photometric data obtained during
the 11 nights coverage, a synodic rotation period of
23.678+0.004 hours best fitted the measured V
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Table I. COMPARISOR AND REFERENCE STAR DATA

Literature and derived data for reference and comparison stars:

Star R.A.(1950) Dec(1950) Sp. v (B-V)
h m s c o -

UBV 3049 03:07:13  +15:11:15 F8 9.05 +0.84
UBV 3194 03:15:40  +14:59:56 G5 7.41 +0.78
UBV 3892 03:56:56  +10:11:22 F2 6.37 +0.42
UBV 3938 03:59:02  +09:51:32 B8 5.67 +0.02
UBV 4161 04:15:41 +09:21:57 A2 6.545 +0.16
UBV 4199 04:18:05  +09:06:24 A3  6.53 +0.15
HD 21404 03:24:49  +16:29:22 A2 8.05710.010 +0.27310.010
HD 21541 03:26:11  +14:49:29 A0  7.395%0.008 +0.038+0.007
HD 22017 03:30:34  +13:36:53 G5  6.94810.020 +1.024+0.015
HD 22952 03:38:42  +12:26:57 F8 8.09710.011 +0.65710.015
HD 25979 04:04:24 +10:40:02 F8 8.00010.010 +0.335+0.010

Comparison/reference stars used on individual nights:

Date Comp. Reference Stars Diff. Gain
1988 Oct 31/32 UBV 4199 - -0.49410.004
Nov 02/03 UBV 4161 UBV 4199 -0.51510.010
Nov 03/04 UBV 4161 UBV 4199 -0.500+0.007
Rov 14/15 HD 25979 -0.49710.007
Nov 20/21 UBV 3892 UBV 4161 (HD 25979) -0.512+0.012
Dec 06/07 HD 22952 UBV 3892 - - -0.500£0.005
Dec 16/17 HD 22017 -0.480+0.008

Dec 30/31 HD 21541 UBV 3892 UBV 3938 (HD 22017) -0.52310.006

1989 Jan 04/05 HD 21404 UBV 3049 UBV 3194 -0.528+0.005

Jan 10/11 HD 21404 -0.514+0.005

Jan 12/13 HD 21404 -0.508+0.003

Table II. ASPECT DATA FOR 751 FAINA
Date R.A. (1950) Dec. Phase Angle r A Phase
Bisector (AD) (AU) Angle
h m * ' Long.(1950)Lat.

1988 Oct 31/32  04:17.6 +09:14  58.4° -9.5°  2.200 1.275 12.3°

Nov 02/03  04:16.0 +09:20  58.5 -9.3 2.201 1.267 11.4

Nov 03/04 04:15.0 +09:24  58.6 -9.2 2.202 1.263 11.0

Nov 14/15 04:03.8 +10:11  59.0 -8.1 2.212 1.238 6.0

Nov 20/21  03:57.1 +10:41  59.1 -7.4 2.218 1.238 4.3

Dec 06/07 03:39.2 +12:20 59.6 -5.5 2.235 1.285 8.8

Dec 16/17 03:30.9 +13:31  60.3 -4.3 2.247 1.348 13.2

Dec 30/31 03:23.8 +15:18  61.7 -2.7 2.264 1.472 18.3

1989 Jan 04705 03:23.3 +16:00  62.5 -2.1 2.271 1.525 19.8

Jan 10/11  03:23.2 +16:49  63.4 -1.5 2.279 1.592 21.3

Jan 12/13  03:23.5 +17:05  63.8 -1.3 2.282 1.617 21.8
magnitudes. The composite lightcurve based on this

rotation period is presented as Figure 1. The points
plotted typically represent the arithmetic average of
five separate integration on the asteroid. When poor
sky conditions were evident, for example when
excessive sky brightness due to moonlight was
present, more sets of observations were averaged.
Although the period found was nearly synchronous
with that of the Earth (i.e. nearly 24 hours) making
coverage of a complete rotation difficult, it was
possible to secure an accurate period since
successful observations were made from October
through January. The lightcurve of 751 Faina shows
two unequal maxima and minima per rotational cycle
with a lightcurve amplitude of 0.3610.02 magnitudes

in V. At a phase angle of 8.8°, a (B-V) color of
+0.67510.015 was determined.

Given 11 nights coverage, it was possible to
construct a well-defined phase relation extending
from 4.3° to 21.8° as shown in Figure 2. Here, the
reduced magnitude, averaged over a rotation cycle,
has been derived from the measured V magnitudes
by applying the correction, 5 log rA. At phase
angles greater than 11°, the relation is essentially
linear, possessing a phase coefficient, By of
0.0362+0.0009 mag/deg; a typical value for a C-class
asteroid (Bowell and Lumme (1979)). The value of
the reduced magnitude at zero phase angle and
mean light, V(1,0) determined by extrapolation of
the linear portion of the phase relation was found to
be V=9.0410.02. Transformation of these results to
the magnitude system for asteroids adopted by IAU
yields for H, the absolute magnitude in the V band:
8.715+0.025; and for G, the slope parameter:
0.114+0.017. The phase relation predicted on the
basis of the derived values of H and G is also shown
plotted in Figure 2.
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Figure 1 - Composite rotational light curve of 751 Faina in 1988/1989.
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Figure 2 - The phase relation of 751 Faina.
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GENERAL REPORT OF POSITION OBSERVATIONS
BY THE ALPO MINOR PLANETS SECTION
FOR THE YEAR 1988

Frederick Pilcher
Illinois College
Jacksonville_, IL 62650 USA

Observations of positions of minor planets by
members of the Minor Planets Section in
calendar year 1988 are summarized, along
with significant discrepancies from the
predicted magnitudes noted for a few
planets.

During the year 1988 a total of 2817 positions of 524
different minor planets were reported by members of
the Minor Planets Section. Of these 24 are photographic
measures and 46 are precise visual micrometric
positions. All the rest are approximate visual positions.
All of these planets were observed at positions agreeing
within errors of measurement with those predicted from
their published ephemerides.

Positional observations were contributed by the following
observers:

Observer, Instrument Location

Calabresi, Massimo Teidi, Teneriffe 4 12p
7.5 cm, £/9.2 Achromat Island and Rome, Italy

Embrey, Bryan
15 cm f/8 Newtonian

Sacramento, 1 10
California USA

Ewald, D. Melchow, German 18 46M
7.5 cm refractor with Democratic Republic
visual micrometer

Faure, Gerald
20 cm Celestron,
5 cm refractor

Grenoble, France 40 100
and environs

Garrett, Lawrence
32 cm f/6 Newtonian
20 cm Celestron

Burlington, 48 121
Vermont, USA

Harvey, G. Roger Concord, North 309 1049
73 cm Newtonian Carolina, USA

Jahn, Jost M61lln, Federal 3 6P
20 cm photographic Republic of Germany
Newtonian

Pilcher, Frederick Jacksonville, 185 1322
35 cm Celestron Illinois, USA

Schnaars, C. Luneburg, Federal 14 65 (4P)
10 cm Newtonian Republic of Germany
Photographs with
100 cm and 200 cm f. 1.
lenses

Son, A. T. Prinsenhof, 2 2P
25 cm f/4 Newtonian Holland

Werner, Bob Solon, Iowa and 24 84

20 cm Celestron Austin, Texas, USA

Planets Positions

The summary lists minor planets in numerical order, the
observer and telescope aperture (in cm), UT dates of the
observations, and the total number of observations in
that period. The year is 1988 except as otherwise
indicated, when a series of observations begun in
calendar 1988 continued into 1989. Symbols used in
the NOTES are: P, photographic measures (all other
positions are visual); M, precise visual micrometer
measurements; b, planet brighter than, and f, planet
fainter than, the magnitude predicted in the 1988
ephemeris volume, by the indicated discrepancy; v,
planet observed to vary appreciably in brightness due to
rotation. A special list immediately below tabulates these
discrepancies. Although the visual estimates are of low
accuracy, these planets are identified as high priority
targets for further photographic or photoelectric
photometry in order to correct errors probably
occurring in the tabulated values.

316 Goberta 1.2m brighter 2291 Kevo 0.6m fainter
826 Henrika 0.8m fainter 2293 Guernica 0.9m fainter
1068 Nofretete 0.7m fainter 2791 Paradise 1.3m fainter

1335 Demoulina 0.9m brighter 3138 1980 KL 0.5m fainter
1543 Bourgeois 0.7m brighter 3311 1976 QM1 0.5m fainter
1713 Bancilhon 0.5m fainter 3406 1969 DA 0.6m fainter
1776 Kuiper 0.5m fainter 3642 Frieden 0.5m fainter
2182 Semirot 0.6m fainter 1988 NF 1.0m fainter

OBSERVER & OBSERVING NO.
PLANET APERTURE (cm) PERIOD (1988) OBS NOTES
1 Ceres Embrey, 15 Nov 5-30 10
Pilcher, 35 Jul 17-Sep 22 29
Werner, 20 Oct 3-8 3
2 Pallas Ewald, 7.5 Jul 27-Sep 9 ™
Faure, 5 Jul 5-8 2
Pilcher, 35 Jul 11-17 9
Schnaars, 10 Jul 25-Aug 8 3
4 Vesta Pilcher, 35 Jan 11-29 5
Schnaars, 10 Jan 2-May 13 8(1P)
Werner, 20 Apr 16-May 18 )
5 Astraea Pilcher, 35 Jun 10-14 9
9 Metis Ewald, 7.5 Apr 15 M
10 Hygiea Calabresi, 7.5 Apr 15-17 2p
Ewald, 7.5 Mar 12-18 2M

12 Victoria Schnaars, 10 Feb 13-Apr 15 4

14 Irene Calabresi, 7.5 May 17-18 2P
Ewald, 7.5 Mar 18-Apr 14 M
Pilcher, 35 Mar 17-23 6
Schnaars, 10 Feb 10-Apr 13 6
Werner, 20 Apr 16-May 14 4
16 Psyche Werner, 20 Jun 4-11 4
17 Thetis Pilcher, 35 Apr 15-19 6
18 Melpomene Ewald, 7.5 Sep 9-Oct 8 8M
Pilcher, 35 Aug 15-25 10
Schnaars, 10 Jul 24-Aug 8 4
Werner, 20 Sep 5-Oct 8 7
20 Massalia Ewald, 7.5 Jan 9 1M
Schnaars, 10 Feb 13-15 3
21 Lutetia Pilcher, 35 May 11-16 10
Werner, 20 Jun 5-Jul 6 5
22 Kalliope Pilcher, 35 Mar 17-23 5
Schnaars, 10 Feb 14-May 14 6
Werner, 20 Apr 12-May 14 2
23 Thalia Ewald, 7.5 Oct 8-10 2M
Pilcher, 35 Oct 6-11 7
25 Phocaea Pilcher, 35 Nov 1-8 9
26 Proserpina Pilcher, 35 Aug 15-18 7
27 Euterpe Pilcher, 35 May 6-10 7
28 Bellona Pilcher, 35 Feb 16-22 6

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


http://adsabs.harvard.edu/abs/1989MPBu...16...25M

