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V+B PHOTOELECTRIC PHOTOMETRY OF
ASTEROIDS 45 EUGENIA AND 498 TOKIO
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Photoelectric observations of the
asteroids 45 Eugenia and 498 Tokio
were made from Estaciéon de Altura ‘El
Leoncito’ of Félix Aguilar Observatory
during the 1988 apparition. The synodic
rotational period, lightcurve amplitude
and average B-V color found for 45
Eugenia are: P=5.70+0.03 hr,
Am=0.1610.01, B-V=0.65+0.014, which
is consistent with previously determined
rotational periods. For 498 Tokio the
synodic rotational period is not less than
20 hr, with lightcurve amplitude >0.36

mag.

Observations

During September 1988 the asteroids 45 Eugenia
and 498 Tokio were favorably placed for
photoelectric study. Observations of 45 Eugenia
were made in answer for a call to filling gaps in
longitude coverage for large rapidly rotation
asteroids made by Davis and Binzel (1987), and
observations of 498 Tokio were conducted by the
author as part of a program directed toward the
study and determination of synodic periods of
asteroids. The described photometric studies were
conducted from Estacién de Altura ‘El Leoncito’ of
Feélix Aguilar Observatory (San Juan, Argentina).

The photometric measurements were made using
the V and B filters of a cooled photon-counting
photometer equipped with an RCA 31034
photomultiplier tube attached to a 0.76-m.
Cassegrain telescope. The photometric data were
recorded using a Commodore 64 microcomputer
which was interfaced with the photometer.

A nearby comparison star of spectral class G was
selected to minimize the effects of color dependent
variation in the atmospheric extinction between the
asteroid and comparison star. The selected
comparison stars were in all cases within one degree
of the asteroid, thus reducing the correction of
differences in atmospheric extinction to less than
0.01 magnitude. In the case of 45 Eugenia the
comparison star was standardized using standard
stars of the nearby Selected Area 114, Landolt
(1973).

During each observing night and for both colors, 20
second photometric integrations were used on the
asteroids and comparison stars, and 10 seconds on
the sky. The standard observing procedure followed
was to initially obtain photometric measurements of
the comparison star and the sky background. These
measurements were followed by two 20 second
integrations of the asteroid and a 10 second

integration of the sky between them, after which
this comparison star-asteroid sequence was
repeated. Magnitude measurements of 45 Eugenia
and 498 Tokio are subject to an average uncertainty
of 0.01 magnitude in both colors. Typically 6 to 8
photometric measurements of the asteroid in each
color were obtained during each hour of the
observing run. During each night the raw
photometric data were stored in a computer disk file
and a hard copy was produced.

Results

Photoelectric observations of these asteroids were
conducted using the 0.76-m. Cassegrain telescope at
‘El Leoncito’ Station of Félix Aguilar Observatory on
the night of September 13, 1988 UT, on which 33
photometric measurements were made in each color
for 45 Eugenia, and on the nights of September 15
and 19, 1988 UT, on which 36 and 27 photometric
measurements were made in each color for 498
Tokio, respectively. Observational circumstances for
both asteroids are shown in Table I.

45 Eugenia. Eugenia was discovered on June 27,
1857 by H. Goldschmidt and is listed by Bowell et al.
(1979) as a U type asteroid with a diameter of 250
km.

The photometric data obtained agree with the well
known period of 5.699 hr. Lightcurves for V and B-V
based upon this rotational period are shown in
Figures 1 and 2, respectively. The lightcurve of 45
Eugenia shows two unequal maxima and two unequal
minima, all well defined, with a lightcurve amplitude
of 0.16£0.01 mag. The average B-V color of 45
Eugenia is 0.65+0.014, and it doesn't show sharp
maxima or minima.

498 Tokio. Tokio was discovered on December 2,
1902 by A. Charlois and is listed by Bowell et al.
(1979) as a U type asteroid with a diameter of 72
km.

The photoelectric data obtained during two nights is
not enough to determine a rotational period, but it is
not less than 20 hr., assuming only one maximum
and minimum per rotational cycle, or 30 hr.,
assuming two maxima and minima per rotational
cycle. Individual lightcurves for September 15 and
19 are shown in Figures 3 and 4, respectively. The
lightcurve amplitude is greater than 0.36+0.01 mag.
It is important to note the variations in the B-V color
which probably represent true variations due to
albedo changes. ’

Acknowledgment

The author wishes to thank Ing. José A. Lopez and
the staff of Félix Aguilar Observatory for the
observing time and kindness during the course of
this research program, and to Dr. Donald Davis for
the information provided.

References

Landolt, A. U. (1973). “UBV Photoelectric
Sequences in Celestial Equatorial Selected Areas 92-
115", Astron. J. 78, 959-981.

Bowell, E., Gehrels, T. and Zellner, B. (1979).
“Magnitudes, Colors, Types and Adopted Diameters

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


http://adsabs.harvard.edu/abs/1989MPBu...16...16H

F1I9B9VPBUL ~.016C ~.C1BH!

of the Asteroids”. In Asteroids (T. Gehrels Ed.), pp.
1108-1129. University of Arizona Press, Tucson.

Levy, D., Davis, D., Weidenschilling, S. J., Chapman,
C. and Greenberg, R. (1984). “A Photometric
Geodesy Program for Main Belt Asteroids”. MPB 11,
31-33.

Weidenschilling, S. J., Chapman, C., Davis, D.,

“Photometric Geodesy of Main-Belt Asteroids”.
Lightcurves of 26 Large, Rapid Rotators®. Icarus 70,
191-245.

Davis, D. and Binzel, R. (1987). “Filling the Gaps:
Missing Longitude Coverage for Large Rapidly
Rotating Asteroids”. MPB 14, 31-33.

Greenberg, R., Levy, D. and Vail, S. (1987).
11.21
45 EUGENIA
11.26
- X
X
X
- 11.31 4 x‘
: x x xX x* x 3%
3 X x LL3 45 EUGENIA
- * x xx b 0.625
xX « x s ) ,& %< xX X xXx X xX x X x
e xX ; 0.650 4 < ﬂ xx *x xx x X x x x xK
X xx 0.675
X=1308388 X=130988
11.46 0.700
[] 1 2 3 4 5 6 7 ] 1 2 3 4 s 6 7
$.7. 89/13/88 - U.7. 09/13/88
Figure 1. V Lightcurve of 45 Eugenia. Figure 2. B-V Lightcurve of 45 Eugenia.
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Figure 3. Sep 15 Delta V and Delta B-V lightcurves
of 498 Tokio.

Figure 4. Sep 19 Delta V and Delta B-V lightcurves
of 498 Tokio.

Asteroid Date RA (1950) Dec Lon (1950) Lat Phase Comp

45 Eugenia Sep 13 23hllm -09°13' 345.16° -3.656° 2.00° SAO 146579

498 Tokio Sep 15 00 50 -13 52 5.99 -17.714 11.45 SAO 147503
Sep 19 00 48 -14 19 5.15 -17.862 9.45 SAO 147503
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MINOR PLANET AND DEEP SKY OBJECT
APPULSES
APRIL TO DECEMBER 1989

Basil H. Rowe
Cincinnati Observatory
3489 Observatory Place
Cincinnati, OH 45208
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A table of minor planet appulses with
deep sky objects is presented for
observers and photographers seeking a
unique and challenging opportunity. Of
note are several close approaches of 4
Vesta to Messier objects in Sagittarius
during June and July.

This table is intended to contain appulses between
bright minor planets and deep sky objects and was
produced according to the procedure outlined in
MPB 14, No. 2, p.15.

Table I is not intended to be inclusive, undoubtedly
some events escaped my detection. Rather, it is
intended to contain the easiest events to observe or
photograph. Events involving the Pleiades or Hyades
are not included since these would consist
essentially of stellar appulses.

There are eight cases where the minor planet will
appear superimposed on the deep sky object. This
occurs when the appulse separation is less then half
the deep sky object’s minimum dimension. For
example, if a nebula’s dimensions are 5.5 x 2.2
arcminutes, then the appulse separation must be less
than 1.1 arcminutes (2.2 / 2). Deep sky object
dimensions are from Sky Catalogue 2000.0 Vol. 2
and are based on photographic measurements.
Unfortunately half the superimpositions will be
spoiled by moonlight.

A summary of the selection criteria used follows:

1) The minor planet must be brighter than 11.5
visual magnitude unless at a favorable opposition or
making a close approach to the Earth. The
magnitude limit for Earth approachers is 14.0.

2) Deep sky objects must be plotted on A. Becvar's
Atlas Coell or W. Tirion’s Sky Atlas 2000.0.

3) The minimum angular separation must at some
time be less than 1 degree unless the object's
angular size is greater than 1 degree, then the
object’s diameter is chosen for the minimum
separation.

4) The event should take place more than 90
degrees from the Sun.

The columns in the table represent the following
information:

1 to 3) The U.T. date of closest approach (month day
hour), accurate to + 1 hour. All subsequent data
pertain to this time.

4) The minor planet name.

5) The deep sky object. NGC number if no letter
prefix. M=Messier, 1=IC, H=Harvard.

6) The type of deep sky object. OC=open cluster,
GC=globular cluster, GX=galaxy, BN=bright nebula,
PN=planetary nebula. :

7) The angular separation in arcminutes, accurate
to + 0.5 arcminute. If O then the separation is less
than 30 arcseconds. If there is a superimposition an
asterisk (*) appears between columns 6 and 7.

8) The minor planet's apparent daily motion in
arcminutes per day.

9) The position angle of the minor planet's
motion, measured eastward from north. A + (-)
means add (subtract) 90 degrees from PA to obtain
the position angle of closest approach. This position
angle is measured from the deep sky object to the
minor planet.

10) The elongation of the Sun in degrees.

11) The illuminated percentage of the Moon. A
+ (-) sign means waxing (waning).

12) The elongation of the Moon in degrees.

13) The minor planet’s approximate visual
magnitude (V).

14) The deep sky object’s approximate visual
magnitude. These are intended to be visual
estimates and are from Sky Catalog 2000.0 Vol. 2.
In some cases no visual estimate is available and a
very approximate value must be guessed from a
photographic magnitude, therefore all deep sky
magnitudes are only intended to be approximations.
Deep sky object dimensions are from Sky Catalog
2000.0 Vol. 2.

15 to 18) The right ascension and declination of the
deep sky object, equinox 2000.

Notes to events:

This year's highlight must be 4 Vesta's brilliant
parade through the Messier strewn regions of the
Sagittarius Milky Way. Events occur on June 12
(M25), July 12 (M21), and July 15 (M20). From a
very dark observing site some of these events could
be visible to the naked eye! Make sure to wait for
the waxing Moon to set and allow the region of the
sky to come near the meridian. Try following 4
Vesta for June and July when it should be above the
naked eye threshold.

The Amor type asteroid 1917 Cuyo passes near two
Messier objects (M27 on SEP 20 and M72 on OCT 6)
as it makes a close approach to the Earth. ’
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