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CCD PHOTOMETRY OF 141 LUMEN

Charles J. Wetterer and Terrence F. Flower
Department of Physics
US Air Force Academy, CO 80840

(Received: 20 July Revised: 4 August)

CCD photometry of the asteroid 141
Lumen is reported. The observations
indicate a rotation period greater than
18 hours with an amplitude of at least
0.2 magnitudes.

On UT 1992 January 29, we made observations of
the minor planet 141 Lumen using the United
States Air Force Academy's 40.6-cm Cassegrain
reflector equipped with a Photometrics CCD. Six-
minute exposures were made every ten minutes for
four and a half hours through the V filter. The
Ephemerides of Minor Planets for 1992 lists no
lightcurve information for 141 Lumen.

Three stars appearing in the same image (within 10
minutes of arc) as 141 Lumen were selected as
comparison and check stars. The light curves of the
two check stars and 141 Lumen compared against
the comparison star are shown in Figure 1. The two
check stars were 0.8 magnitudes brighter than the
comparison star and have been normalized to a zero
magnitude difference on the figure. Both show
standard deviations of under 0.02 magnitudes. 141
Lumen was an average of 0.25 magnitudes brighter
than the comparison star.
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No minima or maxima were observed in 141
Lumens’ differential lightcurve, computed in the
sense of Asteroid-Comparison star. Assuming four
extrema (two maxima and two minima) in the
lightcurve and equal times between extrema,
however, we estimate the rotation period to be
greater than 18 hours with an amplitude of at least

0.2 magnitudes.
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Figure 1. V lightcurve for 141 Lumen and two
check stars.

ASTEROID NEWS NOTES

David J. Tholen
Institute for Astronomy
University of Hawaii
Honolulu, HI 96822
Two- d-twenty-six New Asteroids
Through the August 13 batch of Minor Planet
Circulars, 226 asteroids were newly numbered since
the last installment of News Notes, bringing the
numbered total to 5297. Non-main-belt objects

include:
(5119) 1988 RAl L5 Trojan
(5120) 1988 Tz1 L5 Trojan
(5123) 1989 BL L4 Trojan
(5126) 1989 CH2 L4 Trojan
(5130) 1989 scC7 L5 Trojan
(5131) 1990 BG Apollo
(5143) Heracles Apollo
(5144) 1991 xX L5 Trojan

(5145) Pholus
(5164) 1984 WEl

Saturn crosser
Jupiter crosser

(5175) 1988 Vs4 Hungaria
(5189) 1990 UQ Apollo
(5201) 1983 XF Mars crosser
(5209) 1989 cw1l L4 Trojan
(5230) 1988 EF Mars crosser
(5233) 1988 RL10 L5 Trojan
(5244) 1973 SQ1 L4 Trojan

(5246) 1979 OB Mars crosser

(5253) 1985 XB Mars crosser

(5254) 1986 VG1 L4 Trojan
(5257) 1988 RS10 L5 Trojan
(5258) 1989 AUl L4 Trojan
(5259) 1989 BB1 L4 Trojan
(5261) 1990 MB Mars Trojan
(5264) 1991 KC L4 Trojan
(5275) 1986 UU Mars crosser
(5283) 1989 BW L4 Trojan
(5284) 1989 CK2 L4 Trojan
(5285) 1989 EO11 L4 Trojan

New Asteroid Name:

Many familiar names were attached to asteroids
recently. Kenneth Lawrence, a member of Helin's
near-Earth object team at Palomar, was honored
with the naming of (4969) Lawrence. The long-time
executive director of the Astronomical Society of the
Pacific was honored with the naming of (4859)
Fraknoi. Composers were common among the
newly named asteroids once again, with the
additions of (4818) Elgar, (4972) Pachelbel, (5063)
Monteverdi, (5108) Lubeck, (5157) Hindemith, and
(5210) Saint-Saens. In addition to composers,
recent namings include a composition as well,
namely (5039) Rosenkavalier, named after an opera.
Continuing with the music theme, the famous maker
of organs appears as (5184) Cavaille-Coll. Artists are
represented by (4511) Rembrandt, and (4659)
Roddenberry was named in memory of the creator
of “Star Trek”. (4763) Ride honors America’s first
woman in space. The names of astronomical places
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were common, including (4182) Mount Locke, the
home of McDonald Observatory, (4432) McGraw-
Hill, the observatory complex on Kitt Peak jointly
operated by the Massachusetts Institute of
Technology, Darmouth, and the University of
Michigan, (4547) Massachusetts, the home of the
Minor Planet Center, and (4636) Chile, the host
country of several important observatory sites. The
American Astronomical Society is now represented
by (3654) AAS, (but be careful how you pronounce
that one). The recent Saturn-crossing asteroid
discovery, 1992 AD, was quickly numbered and
named, thanks to the wuncovering of some
prediscovery images of it; the new moniker is
(5145) Pholus, though it was briefly known as Chaos,
the name proposed by the discoverer, but not
accepted by the Minor Planet Names committee.
Lastly, the winning name in the 1982 DB naming
contest is (4660) Nereus.

Planet Crossing Asteroid Update

The recent pace of planet-crossing asteroid
discoveries continues unabated. Since the last
installment of News Notes, 19 new objects have
been discovered, including 1 Aten, 7 Apollos, 6
Amors, and 5 Mars crossers. In addition, two
unusual objects were recovered, although one of
them might be better described as an accidental
rediscovery. To top it all off, 7 objects discovered

earlier have recently had their orbits determined,
revealing them to be planet crossers as well.

The table below contains the principal provisional
designation, orbit category, estimated diameter in
kilometers, discovery or recovery date, discovery or
recovery instrument, and discoverer(s) or
recoverer(s).

McNaught's colleagues at Siding Spring include
Barton, Cannon, Dawe, Drinkwater, Hartley, Hughes,
Russell, Ryder, Savage, Steel, and Tritton. The
Spacewatch team consists of Gehrels, Rabinowitz,
and Scotti. Helin's group includes Alu, Bambery,
Lawrence, and Rose. The Shoemakers also work
with Leonard and Levy.

Here are some notes about the individual objects.

1984 WEI1 is in a distinctly comet-like, Jupiter-
crossing orbit, making it of particular interest. The
recovery permitted the object to be numbered as
(5164).

The two smallest objects of the bunch, 1992 DU and
1992 JD, both Spacewatch discoveries, made close
approaches to Earth of approximately 0.041 AU and
0.016 AU on February 25 and May 2, respectively.

Helin found prediscovery images of 1992 LR on
films dating from May 27.

1973 NA Apollo 3.0 Jul
1984 WE1 Jupiter crosser 18. Nov
1991 SS1 Mars crosser 1.9 Sep
1991 TR6 Mars crosser 3.8 Oct
1991 UGl Mars crosser 8. Oct
1991 XA Apollo 0.6 Dec
1992 AX Mars crosser 6. Jan
1992 BA Amor 0.30 Jan
1992 BB Mars crosser 3.0 Jan
1992 BL2 Amor 3.8 Jan
1992 CCl1 Apollo 4.8 Feb
1992 CH1 Amor 0.8 Feb
1992 DC Mars crosser 1.2 Feb 26
1992 DU Apollo 0.038 Feb 26
1992 EB1 Mars crosser 3.5 Mar 10
1992 FE Aten 1.5 Mar 26
1992 FL1 Mars crosser 1.9 Mar 26
1992 HE Apollo 6. Apr 25
1992 HF Apollo 0.38 Apr 24
1992 JB Apollo 1.5 May 1
1992 JD Apollo 0.038 May 3
1992 JE Amor 2.4 May 2
1992 JG Mars crosser 1.5 May 2
1992 KD ' Mars crosser 2.4 May 27
1992 1LC Apollo 3.0 Jun 4
1992 LR Amor 1.0 Jun 3
1992 NA Amor 1.8 Jul 1
1992 oA Apollo 3.0 Jul 26
1992 oM Amor 3.0 Jul 27

UKST McNaught == 1992 OA
Palomar Shoemaker, Levy
Spacewatch

Tautenberg Borngen, Schmadel
UKST McNaught?
Spacewatch

Kushiro Ueda

Spacewatch

UKST McNaught?

ESO Elst, Pizarro
Palomar Shoemaker

Calar Alto Birkle

Palomar Shoemaker
Spacewatch

UKST McNaught

UKST McNaught

UKST McNaught

UKST McNaught
Spacewatch

Palomar Alu, Lawrence
Spacewatch Scotti

Geisel Seki

Spacewatch

Palomar Helin

Palomar Shoemaker

Palomar Shoemaker

UKST McNaught

UKST McNaught == 1973 NA
Palomar Helin

The following

abbreviations were used for

the discovery or recovery instrument:

Spacewatch Camera 36" scanning telescope on Kitt Peak

Calar Alto = 0.8-m Schmidt

ESO = European Southern Observatory 1.0-m Schmidt
Geisel = 0.6-m reflector

Kushiro = 0.25-m reflector

Palomar = Palomar 18" Schmidt telescope

Spacewatch =

Tautenberg = 1.3-m Schmidt

UKST =

United Kingdom Schmidt Telescope at Siding Spring
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1992 NA misses being an Apollo-type object by
0.008 AU.

1992 OA was the designation assigned to the
rediscovered Apollo asteroid 1973 NA before the
identification was realized (it appears twice in the
table above under both designations). 1973 NA is
noteworthy because it has the highest known orbital
inclination of any asteroid, namely 68 degrees.

Two objects that appeared in the previous News
Notes planet crossing asteroid table have had their
orbits improved, resulting in a change of orbit
category. 1991 VE and 1992 BF, both listed as
Apollo-type objects previously, are now classified as
Aten-type objects.

And last but not least, in the pair discoveries
department, we have 1992 CC1l and 1992 CHI1
discovered just one night apart; 1992 DC and 1992
DU discovered on the same night; 1992 FE and
1992 FL1 discovered on the same night; 1992 HE
and 1992 HF discovered just one night apart; 1992
JB, 1992 JD, 1992 JE, and 1992 JG were all
discovered over the span of three nights, with the
last two on the same night; and 1992 LC and 1992
LR were found just one night apart.

One-of-a-kind Asteroid

1992 AD, the Saturn-crossing asteroid mentioned in
the last installment of News Notes, received a lot of
publicity during the last few months. No fewer than
four scientific papers have been written, and more
may be on the way. Not surprisingly, prediscovery
images of the asteroid were found on plates dating
back as far as 1979, so a definitive orbit could be
computed using 59 observations from 5 oppositions
between 1979 and 1992. With a reasonably secure
orbit in hand (though 86 percent of the orbit has yet
to be traversed by the object), 1992 AD was added
to the numbered asteroid catalog as (5145).
Continuing with the theme started by the naming of
Chiron, 1992 AD was also given the name of a
centaur, Pholus, one of the only remaining “good”
centaurs. Most of the rest were brutes, according to
Brian Marsden of the Minor Planet Center. If any
more trans-Saturnian asteroids are found, the
naming process could prove difficult.

Many additional measurements of Pholus’ spectral
reflectivity have now been made. Although they all
agree that the object is by far the reddest asteroid
or comet yet observed, there are slight differences
in the slope of the spectrum, presumably due to
differences in the solar calibration used by the
various observational techniques. No rotational
variation in color has been detected. Interestingly,
the best matches to the spectrum of Pholus are
some organic materials made in the laboratory,
called “tholins™ by Carl Sagan and his colleagues
(which is the source of several amusing anecdotes
involving these materials and the writer). The
suggestion has been made that the surface of Pholus
is rich in organic materials, which supports the
hypothesis that at least some of the building blocks
for life on Earth may have originated elsewhere in
the Solar System.
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So you thought (2060) Chiron was the lone comet
among the numbered asteroids, right? Wrong.

In the course of an examination of the original
Palomar Sky Survey plates for prediscovery images
of asteroids, Ted Bowell and Brian Skiff of Lowell
Observatory discovered that (4015) 1979 VA had a
very faint tail attached to it on the night of 1949
November 19. Brian Marsden of the Minor Planet
Center quickly realized that this object was identical
with comet Wilson-Harrington (1949g = 1949 III),
seen over a span of only 6 days in 1949. On only the
first of the 1949 plates was a tail present; on
subsequent nights, the object was entirely asteroidal
in appearance. Richard West has confirmed the
presence of the tail on photographic enhancements
of glass copies of the Sky Survey. The writer has
also examined the available print copies of the Sky
Survey, and the tail is quite obvious on the print of
the blue plate, although the print of the red plate
has only the slightest suggestion of a tail, no doubt
due to the somewhat brighter limiting magnitude of
the red plate.

The observational arc for comet Wilson-Harrington
was too short in 1949 to permit the computation of
a definitive orbit, otherwise the identification of
1979 VA as comet Wilson-Harrington might have
been made long ago. Instead, the comet’s orbit was
assumed to be parabolic, thereby masking its true
short-period nature. The object is a rapid rotator,
spinning once in about 3.5 hours, though the
lightcurve amplitude as measured in 1979 was a
mere 0.06 mag. Interestingly, a recent
measurement of the brightness shows the object to
be approximately 0.6 mag fainter than in 1979,
though at a different aspect and at a much higher
phase angle. Could the difference be due to aspect,
or does the object have an unusually steep phase
function? These are the most likely explanations,
but if so, then the object should not be seen much
brighter than it was in 1979, when it was
presumably near a polar aspect. Yet estimates of the
brightness in 1949 are about 1.4 mag brighter than
in 1979! Unfortunately, those brightness estimates
from 1949 span a rather wide range of magnitudes,
making the comparison with 1979 less certain. If
the magnitude can be shown to be brighter than in
1979, then some other explanation needs to be
invoked to account for the brightness difference.
Radiation darkening is an intriguing possibility,
though perhaps some mass loss should not be ruled
out. In the latter case, a meteor shower might be
expected in late September. In any case, a
lightcurve during the current apparition is called
for. It could answer many questions.

0. e be 222

For some time we've known that the surface of
Ceres had some form of water on it, thanks to the
telltale infrared absorption feature first observed by
Larry Lebofsky, who had proposed that the feature
was due to water frost, even though frosts were
unstable on the surface of Ceres. More recently,
Fraser Fanale has proposed that the frost at high
latitudes could be replenished by outward
propagation of subsurface water, with mass loss
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rates low enough to be maintained for the age of the
Solar System. Once on the surface, the water would
be vaporized and then undergo photodissociation
into H and OH.

OH has an emission feature at 0.3085 microns that
is difficult to detect from the ground, due to
atmospheric extinction, so observations were made
with the International Ultraviolet Explorer (IUE)
satellite in both 1990 and 1991 by Mike A'Hearn
and Paul Feldman. An exposure off the southern
limb of Ceres before perihelion showed no OH

emission, but one off the northern limb after
perihelion did show a statistically significant
emission feature. Their results were published in
the July issue of Icarus.

Whether this probable outgassing of Ceres qualifies
it as a comet is a rather subjective matter. The
important point is that the distinction between the
primitive asteroids and the comets may be mainly a
matter of volatile content and its internal
distribution.

ASTROMETRIC POSITIONS OF MINOR PLANETS

Jim
31909 3rd Place S.W. #A
Federal Way, WA 98023 USA

(Received: 7 April Revised: 22 May)

The following precise astrometric positions have
been measured from photographs obtained by the
author. The location of each observing site follows
each set. The photographs were measured using
the Digitized Stage Microscope, at the University of
Washington. The reported UT time is that of mid-
exposure. The magnitude listed is from the EMP, or
obtained using G. Roger Harvey's orbit program.
The number of stars used for determining the

position is indicated in the last column by #*. The
calculations for the positions were made on my 286
computer using the Astrometric Reduction Program
which appeared in the July 1990 issue of Sky &
Telescope. The listed Standard Deviation is from
that program. The Std. Dev. is corrected to seconds
of arc using std. dev x cos dec. x 15. Timing is from
WWV, Ft. Collins, CO.

I wish to thank Dr. Paul W. Hodge, and Mark Wilber
at the University of Washington, for allowing me
time on the Digitized Stage Microscope; G. Roger
Harvey for the orbit program to assist in locating
those planets beyond their published ephemerides;
also, Dr. Frederick Pilcher for his assistance and
guidance.

Planet Date (UT) Time Std. Dev.
1991 RA (1950.0) Dec RA Dec Mv_ #*
9 Metis 02 10 3:18:30 ghiomzy, +28°44'22.5" 3.83 .35 9.1 4
02 10 8:35:30 8 10 09. +28 44 54.0 4.45 2.26 6
15 Eunomia 02 10 3:25:30 8 38 06. +11 48 45.8 14.06 .71 9.0 4
02 10 8:41:30 8 37 53. +11 48 55.1 3.83 2.1e 8
27 Euterpe 02 10 3:11:30 8 46 30. +19 59 55.9 8.79 .57 9.2 4
02 10 8:25:30 8 46 16. +20 00 56.1 0.18 .59 4

Longitude 121°43'23.9" W; Latitude 47°28'09.9" N; Altitude 195.8 Meters.

04 12 5:22:00
04 12 7:57:00

1 Ceres

14 03 03.61
14 02 57.59

+2 20 02.4 6.10 3.25 7.0 8
+2 20 15.5 1.03 3.17 4

Longitude 121°09'23.2" W; Latitude 47°13'24.2" N; Altitude 646.2 Meters.

18 Melpomene 06 02 5:37:00

17 12 43.59

-6 31 17.3 4.98 0.74 9.8 4

Longitude 120°44'16.4" W; Latitude 47°12'15.6" N; Altitude 734.6 Meters.

3 Juno 08 15 5:36:00 19 06 51.01

6 Hebe 08 16 6:57:00 22 37 45.15

25 Phocaea 08 15 5:56:30 20 59 10.58
08 16 6:31:30 20 58 34.98

39 Laetitia 08 15 6:02:30 18 20 45.14

-7 40 59.7 1.18 1.28 9.6 5
-14 34 19.2 4.43 4.08 7.9 4
+27 44 52.8 0.20 2.24 10.1 4
+27 35 14.3 3.00 1.95 4
-12 42 43.3 3.36 1.14 10.3 4

Longitude 118°45'55.7" W, Latitude 46°18'56.1"™ N; Altitude 134.9 Meters.

324 Bamberga 09 15 5:10:00

09 15 6:58:00

22 57 28.17
22 57 22.90

+3 25 18.1 2.53 0.50 8.1 4
+3 25 47.6 2.37 1.61 4

Longitude 121°43'23.9" W; Latitude 47°28'09.9" N; Altitude 195.8 Meters.
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