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48,

V(1,0) = 8,63, celors reduced to 5° phase are B-V = 0,76
and U-B = 0,25,

Given these colaors 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 scme 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 calculate that the diame-
ter is likely to be between 70km and 130km,

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

V(1,0) = 8,6 + 0.2

g:g : g:;g at 5° phase
Type =10
Diameter = 100'+ 30 lm

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 uniguely deter-
mined and extend the interval of observations, A
indicates that the observation is extremely uncertain,

uT light
Event 1975 time a 19504 r A 8
Max Aug 29.142 1179 21M15® 29" 2,406 1,429 7%
min Sep 1,288: 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 10,1461
min 13,212 12,5 21 07 =b 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
Max 26,245 13,2 21 O4 =534 2,398 1,554 17.6
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
work., 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 comsecutive 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. Cbservaticns 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 from one night to
the next, Only if this is done can an accurate period
of rotation be obtained,
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MINGR PLANET ROTATINS REPCRTED IN 1975

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

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

A total of 49 observations 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 Anahita 3 3
409 Aspasia

433 Eros 1 i
44y Gyptis 1

2 1 311 517 114

-

b & 4

2
21 3

Cbserver
Totals

\g "‘QNO\"‘ C;'"P"’"# NDWN W

Key to. Cbservers

RB = Ray Bryant, Orinds, California, 20cm reflector.
IH = David Hough, South Plainfield, New Jersey. 15 cm
reflector,

Ben Hudgens, Climton, Mississippi. 25ca reflecter,
Een Kelly, Las Cruces, New Mexico, 36cm Celestraon.
Phil Kirby, Springfield, Chio: 15cm refractor.
Ernst Mayer, Barberton, Chio,

Frederick Pilcher, Jacksonville, I1linois. 36cm
Celestron,

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

Karl Simmons, Jacksanville, Florida.

Derek Wallentine, Albuquerque, New Mexico, 1icm
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 one observer. Simultanecus and con-
secutive night cbservations do much toward establishing

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

BH =
KK =
K =
M=
FP =

kS =
W =

Results of Cbservations

12 Victoria

Three short t curves made by Porter (1975 Cct.
28, Nov, 1, and 2-3) cammot be reconciled with the
accepted period of 8h39%2, but cbservatianal scatter may
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have masked a threshold amplitude. Arbitrary magnitude
scales were used so this cannot be confirmed. The pre-
viously reported amplitude was 0.33my.
13 Egeria

A single 4 hour long curve by Porter (1974 Nov, 11)
showed no significant variatiom; at one previous oppo=-
sition an ampiitude of O.12m, was repcrted. It was cer-
tainly not much greater than that in 197k,
16 he

The two observations received suggest the 1975 am-
plitude is little or no greater than when Psyche was
last observed, Kirby's curve (197 « 5), covering an
entire rotatiom if the accepted 4P18%2 period is car-
rect, has only a single estimate (9.0) other than 9.1
and 9.2, Hough's observations (1975 Dec. 8) are com-
pletely limited to 9.2 and 9.3, Either curve would sat-
isfy the period given, but they are out of phase.
20 Massalia :

Two curves ;i?? Aug, 28, Sept. 5) can be solved
for a period of 7°59.8, very close to the period of
8h05m53% found at 3 previous apparitians. A third curve
(Aug. 29) does not rit this period at all, and is
probably spurious, The published period appears to be
confirmed despite the low precision of the cbservatimms,
Amplitude was between 0.1 and O.2my. The least value
previously reported is 0.17m,.
93 Minerva h

Wallentine could not detect any variation in 5°55%
of visual observations (1975 Feb., 12-13). Minerva has
not been previously studied photametrically,
113 Amalthea

About 7 hours of observations (1975 Nov, 4,5,6) by
Hough, Hudgens, and Kelly, same of them overlapping, re-
vealed nothing but seme observational scatter, Ampli-
tude is probably less than O.im,. Amalthea has not been
previously studied photametrically,
127 Johanna

Johanna may have an amplitude of up to 0.2-0¢3my.
Only one observation is available == that of Pilcher
(1975 Apre 7). Two estimates suggest a possible mini-
mum around 8220R UT, but this could be observational
scatter, There is no sign of anything else in the 5M10®
interval of observatiom, Johamna will make a minimally
favorable pass by RY Sgr in late June 1976; experienced
observers are urged to watch for signs of rotatiem,.
16l Eva

Over 2 hours (1975 Nov. 7) Eva seemed to be bright-
ening slowly, but scatter and detericrating transparency
may have created an illusory effect. It is cbviously im=—
possible to make any statement about Eva's rotation at
this point.
200

ene

In 2 hours of observation (1975 Nov, 11) Hough de-
tected no periodic variation. Although not formally re-
ported, Hudgens indicated having wateched Nov, 7,8,9
and 10 without detecting any variation, Amplitude is
apparently too small to be visually detected -- at least
in 1975. Dynamene has not previously been studied photo-
metrically,

233 Asterope
The most intensively observed planet under this

program in 1975, Asterope is the subject of a special
report in MPB 3, 47-48 (1976), q.v.

236 Honoria

Only ome extremely short report has been received,
Nothing can be said about any variation or lack of it,

270 Anahita

Here positive results were cbtained, After Wallen-
tine discovered the light variation (1975 Sept. 26) and
confirmed it a month later an alert went out to active
workers. Eventually 6 observations were submitted, fram

L
which the following 5 timings were derived:

Light
Phen, Epoch 1975 UT Cos, & Time [Notes
MAX O 9-26, 8159.0 DW 0,94 78 1)
MAX ~°.5 1&26. “‘w.o DW 0.* 8.2
MAX 43,5 10-28, 9102,5 DW 1,00 8,3 (2)
min 51,25 11- 3, 1513.8 AP 1,03 8.6
min 56,75 11=7, ti01.5 AP 1,05 8,8

Notes: (1) bright Moon, (2) moderate scatter.

These times were cbtained by linear least squares
analysis == fitting best lines to consecutive branches
of the wave and solving for times of maximum and mini-
mum through points of intersectiom.

It wvas first thought the observations could be
satisfied by a period of 18%57%, but the interval be-
tween the 2nd and 3rd phencmena (see list below) does
not fit this period well, A peried derived by using the
latter interval alme would vary by same 40 or more
minutes from this figure, However, a period of 17h3uR478®
satisfies all the observatioms very well, When correc-
tions for light time and the asteroid's motion relative
to the Earth are applied, the result is

P, = 17°WN9" (hus® —8%12%)
This is a very long period for a minor planet,

[Authorl' Notes This is based en the assumption that
Anshita's axis is perpendicular to its direction of
motion, for if it were not the formula would became more
camplicateds

where T is the time elapsed betwsen timings, ¥ the num-
ber of cycles elapsed, § the angular displacement of the
asteroid in time T, and ¢ the angle between the axis and
the line of motion, Even if we assign sin ¢ its maximum
value of 1, the long interval synedic periocds are not

brought down to the average sidereal period given above,
Tt seems reasonable to suppose that ¢ is not far from

The fact that the sidereal period is longer than
the synodic period shows that Anahita's rotation is
retrograde, Its RA was decreasing over the entire inter-
val, but the longer intervals involving the September
ocbservation yield distinctly longer average periods than
the mare closely spaced intervals., A moment's considera-
tien of the geametry of the situation will show that
this could only happen if Anahita were rotating clock=-
wise about the pole to our north,

Phenamena P, d/2 Phenamena P, d/?.

1 -2 52972 2-4 527074
1 - 3 529-69 2 - 5 525096
1 -4 529,31 3-4% 527.16
1-5 528,65 3-5 525.22
2-3 529.23 4 -5 522,52

Since 5 of the 6 observations were made with ar-
bitrary magnitude sequences, and the one using real
magnitudes (9-26) is rather shert, we can only say An-
ahita's amplitude was fairly premocunced in 1975, and
may well have been greater than O,5my: In only 1.5
hours after maximum on Sept. 26 Anahita dropped 0.2
magnitudes, This probably means the axis was not far
fram perpendicular te our lime of sight at that time
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50.

for most asteroid amplitudes are rather small. If so,
Anahita's north pole points to the vicinity of Canopus,
and its south pole to the vicinity of the head of Dra-
Coe

Anahita does not came to opposition in 1976, but
observers are urged to secure more light curves in 1977.

409 Aspasia
n 1975 Jan. 3 and Feb. 12 (total observing time

5h25Mm) Wallentine detected no variation.

433 Eros
The 1975 and earlier apparitions of Eros have been

so well studied that detailed discussion is not needful
here, Coservations received allowed 5 useful maxima and
3 useful minima to be timed -= a samewhat unfortunate
distribution since minima are more sharply defin.g;l.
Still, these observations indicate a period of 5 M6
-- only a few seconds longer than a period given in
1971 by University of Arizona astronamer Ronald C. Tay-
lor.,

Ray Bryant submitted an observation of Eros made
with a visual photometer (see light curve at the bottom
of this page). Eros' brightness was compared with an
artificial star in the eyepiece whose brightness was
controlled by a potentiometer. Both galvancmeter read-
ings and corresponding visual magnitudes are given,

L4k Gyptis
Bryant could detect no light variation in 385 of:

observations on 1975 Dec. 2. Gyptis has not previously
been studied photametrically,

Conclusion

The photametry program of the Minor Planets Sec=-
tion is now just over a year old, Member involvement
has grown quickly of late (after what seemed like a
slow beginning). The discoveries made thus far portend
well for the future.
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RECCORDER'S COMMENT: The Section Recorder wishes to
thank all those who have contributed photometry ob-
servations in order that the above two reports might
be written, It is almost a virgin field of investiga-

tion and one in which those with modest equipment should
be able to contribute significantly. The reported retro-

grade rotation of 270 Anahita is most interesting
clearly more light curves are needed}

PHOTGMETRY OPPCRTUNITIES: SECOND QUARTER, 1976

The 1ist presented below represents same of the
best opportunities for visual photametry of minor pla-
nets during the second quarter of 1976. It has been
selected fram information supplied by Derek Wallentine
and Alain Porter, our indefatigable Photametry Co-ordi-
nators. Cbservation of these planets is recammended
highly, and should be carried out in accordance with
advice previously given (cf, MPB 3, 19-20, 25-26, and/or
bl=y5), Of special interest in May is the close approach
of the Amor-type minor planet 1580 Betulia (cf. MPB 3,
31-32 for an ephemeris, and MPB 3, 33 for further dis-
cussion), which will be dealt with in a later article.
Under the heading "Asteroid® the number and name of
the planet are given, followed by (when known) diameter,
surface camposition type, rotation period, and ampli-
tude, Other abbreviations are as given in MPB 3, 44,

Opposition Date

Asteroid Date Mag.(v) Chart(s) (OBUT) Sep PA
79 Euryname Apr 4, 11,9 1228-03 Apr 26 34' 145°
eesy MS® Y VIR 28 16 177
cees ooe  NM-Apr 29 b,d 22b1 3¢ 212
L 29 13 217
30 17 252

May 2 33 278

119 Althaea May 13, 12,0 1527-14 Apr 28 36 101
esey WSI* RU LIB 30 13 74
vees oee bls5*,d 188 8¢ 23
LU Residuals fram 5' to 30' May 1 9 2
NM-Apr 29 2 18 320

& 44 304

65 Cybele May 28, 11,1 1628-16 May 4 3 61
esep e S CPH 6 ﬁz 30
c0ey eoo b55.d 15 22¢ 15
Lu, PL 7 22 7
FQ-May 7 8 24 Wb

10 37 320

1628-15 May 4 58 144

T QPH 6 46 157

b55,d 8 3B 17&

10 38 206

12 46 230

15 Eunomia Aug 9, 8.2 2116-15 May !6+ 63 247
270km, “S® T CAP 32 253
08, Ofs3 Fe-tay 7 byd,e 7 17 265

PL & 7 33
(Well known but ‘excellent for 9 17 38
practice by beginners) 10 32 48

List continued on the next page

NOTE: Photametry Report Forms

Z%llnl:x?B EROS Light Curve 1974 December 26 Ray Bryant, Observer are availsble free fiom Alain
Reading Porter, 10 Sea Lea Drive, Nare
22,0 -+ 8.8 e o o . - ‘ ragansett, Rhode Island 02882,
. . d UsS.As Please enclose a large,
21,5 <4 9.0 self-addressed stamped envelope
to defray Alain's costs. Cbser-
21,0 4 9.2 o vation reports should be sent
e ° to Mr, Porter; the Section Re-
corder would also appreciate
20,5 < 9.4 a copy for Section files,
. Cbserving charts may be cb-
20,0 4 9.6 . - tained fram AAVSO, 187 Concord
° e e ° ° Avenus, Cambridge, Mass, 02138,
19,5 =+ 9.8 ° [ ] . UsSeAds for s 0.25 US each by
d identifying them by number,
" . . . L . N . . . variable star name, and small
' T —t > 2] letter subscript. Order well
400 500 é:00 .00 8: 9200 ahead of time if possible,
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