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LIGHT CURVES AND OTHER PHYSICAL OBSERVATIQNS
@ 233 ASTERCPE IN 1975

by Alain Porter (Narragansett, Rhode Island, USA),
Derek Wallentine (Albuguerque, New Mexico, USA),
Edward F, Tedesco (New Mexico State University,
Las Cruces, New Mexico, USA), and
Prof. Frederick Pilcher (Illincis College,
Jacksonville, I11inods, USA)

ABSTRACT., Visual light curves indicate that miner
planet 233 Astercpe varies by 002 with a tentative per-
iod of 0,1952 days to 002178 days at the aspect presen~
ted in September 1975, FPhotoelectric measurements on
October 3, 1975 give tentative photoelectric indices
¥(1,0) = 8,6 + 0,2, B=V = 0,76, U-B = (.25, all at 5°
phase angle, with tentative camposition type U, diameter
100 + 30 km,

Alain Porter and Derek Wallentinel pointed out that
planet 233 Asterope would pass through the field of the
AAVSO "d" chart for 2109-03 RR Aqr fram August 29 to
September 5, 1975, and urged cbservers to use this op~-
portunity to determine the visual magnitude and inves-
tigate the previously unimown light curve,

Alain Porter obtained the first visual light curve
on Aug. 29, 2bB30m-4h10% UT with a 15 em £/8 reflector.
Arbitrary brightness steps were used since no campari-
son stars of known magnitude were in the same field, A
distinct maximum was noted at 3125® UT, Porter at ance
urged several other observers to obtain further light
curves,

The next light curve was obtained visually Sept, 1,
3R0P-EA55 UT by Pilcher with a 35.4 em Celestren at
98X, Asterope was then in the same field as RR Aqr and
direct estimates using the 11,9 magnitude star and the
closest 11.4 magnitude star on the AAVSO "d* chart were
made., The magnitude varied irregularly between 11,6 and
11.7, interpreted by the observer as observati scat-
ter, except for a single observation at 1198, at 6°55®
UT, just befare clouds halted observations, It is un~
certain whether this final observation represents a
genuine minimum or 1s spurious, With a B magnitude of
12,4 on that night, a value of B=V = 0,7 to 0.8 was
established, very typical for most asteroids but of
insufficient accuracy to establish a campositicnal
class,

Porter and David Hough, South Plainfield, New
Jersey, USA, also using a 15 cm £/8 telescope, obtained
independent, overlapping, but conflicting light curves
on Sept., 10, Both suggest a & to 5 hour rotation period
assuming two maxima and twe minima per cycle, But Por-
ter obtained a maximum at 2210 UT and a miniwwm at
3h25R Ur, while Hough found a maximum at 3R30™ UT and
a minimum at 2R30% UT, Since there is no a priori rea-
son for assmming that one of these light curves is more
reliable than the other, we are forced to conclude that
no usable information was obtained on the night of
Sept. 10,

The next visual light curves were obtained Sept.
13 (4R00R-8h20% UT) and Sept. 14 (1h4sA-7hssm UT) by

Pilcher, using arbitrary brightness steps since magni-
tudes were not available for the camparison stars,
These light curves are both consistent with an approx-
imate 5 hour period with 2 maxima and 2 minima, Minima
were cbserved Sept. 13.212, Sept. 13.328, Sept. 14,097,
Sept., 14,192, and Sept, 14,298, with maxima occuring
Sept, 13,260, Sept, 14,135, and Sept. 14,242, all times
+ 0,01 day.

Being the most camprehensive data set available,
these timings of maxima and minima will be utilized in
an effort to determine the period of rotation. Zero
epoch is assigned the maximum of Sept. 13.260. It is
unclear from inspection of the data whether the number
of rotations between the maxima of Sept. 13.260 and
14,135 should be 3.5, 4.0, 4,5, or 5,0, A linear least
squares analysis of all maxima and minima performed on
the basis of all of these assumptions yields the fol-
lowing results for the period, time of zero epoch, and
square of the sum of the residuals:

Epoch of Sept. Time of 2
14,135 maximum Period O Epoch L(residuals)”

2

3.5 092459 Sep.13.269 1283 x 10 Cdays
1,0 0.2178  13.267 31 x 10 Sdays?
b5 0.1952  13.266 352 x 10 Sdays?
5.0 0,769  13.265 1009 x 10 Cdays?

The large residuals seem to rule out the first and last
of these possibilities, but the other two seem equally
likely. Since not even the epochs of Sept. 13 and 14
can be unambiguously linked, it is hopeless to link the
epochs of these two dates with any other observed max-
imum or minimum, We must conclude that rotatian periods
of 0,2178 days (= 5 hours 13 minutes) and 0,1952 days
(= & hours 41 minutes) are both consistent with all
currently available data,

The final reported light curve was obtained by
Derek Wallentine using an 11 ecm £/10 reflector and vis-
ual estimates using arbitrary brightness steps, Sept.
264224 to Sept, 26,316, A well-defined maximum appears
at Sept, 26,245, Another narrower maximum at Sept.
26,287 was observed, We are inclined to view the second
maximum as spurlous, since it would imply a period of
0,084 days, sharter than that of any other known aster-
old, and inconsistent with all other data,

The final observations of the 1975 apparition were
made by Edward F. Tedesco, New Mexico State University,
with a UBV photoelectric photameter attached to a 61 cm
telescope. Equipment problems plus the necessity of
meeting other canmitments permitted observations for
only 20 minutes, The identification is therefore uncer-
tain, as no confirming observations were possible cn
subsequent nights, The following results must therefore
be regarded as tentative,

Data obtained indicate that

V= 12,07, BV = 0,78, U~B = 0,29, r = 2,396, & = 1,658
AU, phase angle = 1994, Assuming the same phase co-
efficient and color phase coefficients as 110 Lydia

(which has similar UBV colors) the following are cbtaineds
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V(1,0) = 8,63, celors reduced to 5° phase are B-V = 0,76
and U-B = 0,25,

Given these colors and V magnitude we find that
B(1,0) = 9.4 + 0,2, the uncertainty being due to the
observed amplitude, This is in reasonable agreement with
the Ephemerides of Minor Planets value of g = 9,6, This
agreement together with the fact that the colors are
those of a typical U type asteroid give same confidence
that the object observed was indeed 233 Astercpe. Using
the corrected colors deduced above we find that 233 As-
terope lies about half way between 16 Psyche and 624
Hektor on a B~V = U=B plot, Using data from Chapman,
Morrison, and Zellner?, we estimate that the albedo of
233 Asterope lies between about ,04 and .10, With this
range in values for the albedo and assmming that V(1,0)
lies between 8.4 and 8,8, we calculats that the diame-
ter is likely to be between 70km and 130km,

Assuning the identification to be correct, we have
the following:

¥(1,0) = 8.6 + 0.2

g:g : g:;g at 5° phase
Type =1
Diameter = 1004 30 km

The summary of observed maxima and minima in the
light curve is given below in the hope that future cb-
servations can permit the epochs to be uniquely deter-
mined and extend the interval of observations. A
indicates that the observation is extremely uncertain.

ur light
Event 1975 time a 19504 r 5 8
Max Aug 29.142 11%9 21M35™ -2%7" 2,406 1.429 798
min Sep 1,288s 11,9 21 13 =3 05 2,405 1,439 9.0
Max 10,0905 12,3 21 08 =4 01 2,401 1,476 12,2
min 10,1423
min Sep 10,1043
Max 10,1463
min 13,212 12,5 21 07 =4 20 2,400 1,498 13,4
Max 13,260
min Sep 13,328
min 14,097 12,5 21 06 =4 27 2,400 1,504 13,7
Max 14,135
min 14,192
Max 26,2873

Notes In the above summary a andd stand for right as-
‘cension and declination respectively, of course; r is
the planet-Sun distance in AU, & is the planet-Earth
distance in AU, and B is the phase angle,

These results are sufficiently encouraging that
233 Asterope should be given high priority for further
worke. The chief deficiency lies in the low accuracy of
the visual timings and the short light curves. Even
for observations on two consecutive nights it is not
possible to uniquely link the epochs, Longer light
curves, preferrably all night and on consecutive nights,
will be required to correct this deficiency. An oppor-
tunity to do this for Asterope will be presented in
December 1976 when the planet may be well above the
horizon for 9 to 10 hours, At present we have no in-
formation about the orientation of the pole of rota-
tion, and therefore the amplitude of the light curve at
the next opposition is unimown. Cbservatiocns at that
time will be especially welcaome,

For future work on this and other asteroids we urge
observers to obtain light curves as leng as possible on
a given night, and on consecutive nights when possible,
in order to link the epochs reliably fram one night to
the next., Only if this is done can an accurate period
of rotation be obtained,
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MINGR PLANET ROTATIONS REPCRTED IN 1975

by Alain Porter (Narragansett, Rhode Island, USA)
and Derek Wallentins (Albuguerque, Mew Mexico, USA)

ABSTRACT. Observations sulmitted to the A.L.P.O.
Minar Planets Section Photametry Co-ordinaters during
1975 are examined for signs of rotational variatiom,
Positive and encouraging results are obtained for 233
Astsrope and 270 Anahita, the latter evidencing a
retrograde rotatien,

A total of 49 cbservations of 15 asteroids by 10
observers was reported in 1975 and late 1974 distribu-
ted as follows:

RB IE BE KK PK EM FP AP XS DW Asteroid

Goserver: RB IE BH KK PK EM FP AP XS IW
Total

Asteroid

12 Victoria 3
13 Egeria 1

16 Psyche 1 1

20 Massalia 3

93 Minerva 2

113 Amalthea 11 2
127 Johanna 1
164 Eva 1

200 Dynamene
233 Asterope

236 Honoria 1

270 Anshita 3 3
409 Aspasia

433 Eros 1 i
4hdy Gyptis 1

2 1 311 517 114

ol

b & 4

2
21 3

Cbserver
Totals

\g "‘QNO\"" C;""“"-F‘ NDWN W

Key to. Cbservers

RB = Ray Bryant, Orinda, California. 20cm reflectar,

IH = David Hough, South Plainfield, New Jersey. 15 em
reflector,

EH = Ben Hudgens, Climton, Mississippi. 25cm reflecter.

KK = Ken Kelly, Las Cruces, New Mexico, 36cm Celestren.

PK = Phil Kirby, Springfield, Chioc 15cm refractor.

EM = Ernst Mayer, Barberton, Chio,

FP = Frederick Pilcher, Jacksonville, Illinois., 3F6cm

Celestron,

AP = Alain Perter, Marragansett, Rhode Island, 15cm
reflector & 10cm refractor,

K8 = Karl Simmens, Jacksanville, Florida.

DW = Derek Wallentine, Albuquerque, New Mexico. ilcm

reflector, 7x35mm binoculars (on Eros)

As the table shows, many "observed” planets were givem
only cursory inspection. It is hoped that as interest
in the program increases fewer cbjects will attract the
attention of only ane cbserver. Simultaneocus and con-
secutive night cbservations do much toward establishing

the accuracy of a curve, or confirming negative obser-
vations.

Results of Gbservations

12 Victoria

Three short t curves made by Porter (1975 Cct.
28, Nov, 1, and 2-3) cannot be reconciled with the
accepted period of 8h39%2, but cbservaticnal scatter may
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