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PHOTOELECTRIC PHOTOMETRY OF ASTEROID 18 MELPOMENE

by Clifford J. Cunningham and Murray Kaitting
Bance Hill Observatory, Ayr, Ontario, Canada

Abstract: Photoelectric observations of 18 Mel-
pomene were made on three nights in 1981 Septem-
ber. An approximate rotation periocd of 11.4 hours
is in good agreement with previously published
data. The observed amplitude was 0.15 magnitude.

Introduction

Asteroid 18 Melpomene (13Skm diameter) has been
observed photoelectrically on three previous occasions.
Gehrels and Owings (1962) concluded on the basis of
two nights observing in 1958 that it had a 14 hour
period.

Welch et al. (1974) reported an 11.83 hour period
based on four nights., The most comprehensive data was
obtained by Binzel and Harris (1980) who derived an
11.572 hour period based on six nights in 1978.

Melpomene is suspected of having a 48 km diameter
satellite (Dunham, 1979).

Observations

Melpomene was observed on three nights in September
1981 (Fig. 1). Data were obtained using an uncooled
1P21 with a standard V filter attached to a 36.2 cm
f/5 reflector at the Dance Hill Observatory near Ayr,
Ontario, Canada. Measurements were read directly from
a microammeter and later reduced on a TI 99/4 computer.

The comparison star used was HD 206546 of spectral
type A. When reducing the data, the following 8-V val-
ues were used: Melpomene (+ .84); Star (+ .28). The
asteroid value was taken from Bowell (1979).

Melpomene was approximately 2 degrees away from the
comparison star on the first two nights of observing
(Sept. 22/23 and 23/24), and 1 degree away from it on
the third night (Sept. 28/29). Differential extinction
carrections were made to account for air mass differ-
ences between the star and asteroid.

Each of the data points in Fig. 1 is an average of
three differential magnitudes. Differential magnitude
is in the sense asteroid minus star.

The data in Table 1 gives:
Column: 1., Julian date (hel.)
2. Phase assuming an 11.4 hour period
3. Phase assuming an 11.572 hour period
4, 5 m = differential magnitude

The data in Table 2 gives:
Column: 1, date of observations
2, m = blue magnitude
3, r = heliocentric distance
4, A= geocentric distance
5. 3= phase angle
. 6. right ascension and declination

Columns 2,3,4 and 5 are taken from Ephemerides of
Minor Planets. The positions in column 6 were

measured on Atlas Stellarum.

Observing conditions were excellent on all three
nights. Readings on the asteroid, however, averaged
only about three times higher than the sky plus
dark current readings (ie S/N = 3/1).

Analysis

The light curve on 1981 Sept. 22/23 includes a
maximum, while observations 24 hours later revealed
a minimum. Amplitudes were 0.1 and 0.15 magnitude
respectively.

Assuming that in a complete light curve (based on
the usual assumption that the curve is produced by
an irregular shape, with two maxima and two minima
per rotation), the minimum of Sept. 23/24 follows
the maximum of Sept. 22/23, a good fit to the data
can be obtained by shifting one curve relative to
the other by 1.2 hours. This in turn implies a ro-
tation period of approximately 11.4 hours.

The first two nights of data yield only one maxi-
mum and minimum. The subseguent data is too sparse
to establish the period with greater certainty.

This period compares favorably with the 11.572 hour
period of Binzel and Harris, who observed at com-
parable phase angles. The maximum amplitude of

0.15 magnitude is only half that found by them, but
may be due in part to our lack of such complete data.
Their second minimum was deeper than the first by
nearly 0.1 magnitude.

As this is the first minor planet the authors
have examined photoelectrically, obtaining even a
partial light curve was most gratifying and should
encourage others with modest equipment to attempt
further work on minor planets.
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[Tables 1 and 2 and the light curve appear on page 2
of this issue.
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TABLE 2
The Editor wishes to thank Messrs.
Cunningham and Kaitting for their
ngg% m, r A p «(1950)§ paper, and hopes that it will encour-’
age others to make photoelectric ob-
servations of minor planets. Hence-
h m forth,observational reports involving
Sep 22 9ok 1.856 .953 19.0 21 45¢3 =17° L2 photoelectric photometry should be
first sent to Rick Binzel for review
Sep 23 9.4 1.855 .959 19.4 21 453 =17° 52! prior to publication in mP_g.
Sep 28 9.5 1.848 .990 21.7 21 45.5 =18° 22!

IMPROVED ABSOLUTE MAGNITUDES OF MINOR
PLANETS BY VISUAL PHOTOMETRY II.

by Prof. Frederick Pilcher
Illinois College, Jacksonville, Illinois 62650 USA

Abstract. The absolute magnitudes of minor planets

587, 1403, and 1665 have been improved to, respectively,

B(1,0) = 13.0, 12.5, and 13.0, by visual photometry.

This paper represents a continuation of the program
previously described in Reference 1. 1In calendar 1981
approximately 100 planets with B 3 14.0 were observed
visually with the Celestron 14 (35.6 cm aperture,
effective focal ratio 11) of the Walter H. Balcke
Observatory at Illinois College. Relative magnitudes
of different asteroids were compared via the B scale
published in the annual ephemeris volume, and could
be obtained to an accuracy 0"2. Varying color
indices B-V prowide an additional source of error,
of standard deviation £ 0™1 if the planets included
in this report have a spread of B-V values comparable
to those catalogued.® Most of the planets surveyed
had magnitudes agreeing with the predicted values
within this limit of accuracy. The planets 587, 1403,
and 1665 had observed magnitudes differing from the
prediction by substantially greater amounts. For
these it appears that the discrepancy is real and that
absolute magnitudes computed from the observed appa-
rent magnitudes will improve the published tables of
B(1,0)23.

All planets were observed several times. No
variation above the limit of observational accuracy
attributable to rotation or otherwise could be detec-
ted in any single night or in a time of a few days.
The several observations over this time period have
been averaged and this average value has been used in
calculating the absolute magnitude B(1,0).

The method of reduction from B ygaerved £© B(1,0)
has been explained previously.® Numerical values of
these calculations appear in table 1, whose right
column contains the adopted improved values of B(1,0).
The errors in these adopted values are of order T 0.3,
sufficiently improved over previous determinations to
recommend their inclusion in future tabulationms.

Table 1

No. of

Planet observation obs B, T A o B(1,0)

587 1981 Feb 4-8 7 1.8 1.95 0.99 10° 13.0
1403 1981 Oct 2-8 8 14.1 1.96 0.97 6 12.5
1665 1981 Nov 6-18 7 14.9 2.02 1.05 7 13.0
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LETTER
Dear Prof., Hodgson

The 1981 edition of Ephemerides of Minor Planets
lists the absolute blue magnitude of 108 Hecuba as 9.7,
The TRIAD (Tucson Revised Index of Asteroid Oata) file,
as published in Asterpids, T. Gehrels ed., University
of Arizona Press, Tucson, 1979, has 3.24 for the abso-
lute blue magnitude. The TRIAD file also lists 108 Hecu-
ba as having a lightcurve amplitude of 0.2 magnitudes,
based aon lightcurve observations from only one oppo-
sition. I obtained photometry of 108 Hecuba on 1981
November 5 and found it to be approximately 0.1 magni-
tudes brighter than what was predicted for it, based
on the 9.24 absolute magnitude, within the known light-
curve amplitude. Hence the observation made by Paul
Comba reported in volume 8, number 4 of The Minor

Planet Bulletin is correct: it was indeed somewhat

brighter than B = 14,0, but not 'somewhat brighter
than heretofore believed." An error exists in the pub-
lished absolute magnitude of 108 Hecuba in the EMP,
and I'm sure several others exist. For those observers
who do not have access to a copy of Asteroids, I would
recommend that they check with either Messrs. Paorter
or Binzel, who handle the Section's photometric obser-
vations; they should be able to verify any observed
discrepancies.

Sincerely,

1982 January 17 David J. Tholen

Lunar and Planetary Lab
Univ, of Arizona
Tucson, Arizona 85721
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