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ABSTRACT
A set of 13 light curves for 4 Vesta was obtained between November 1958 and May 1959. The set is compared with light

curves observed in 1950 (by H. L. Johnson), in 1952 (D. L. Harris), in 1954 (L. Binnendijk), and 1967 (this paper). The
speed as well as the sense of rotation are derived from the effect of aspect change on the apparent rotational period ("photometric astrometry"). The rotation is direct, the true period is 51*20™ 31 ?665 (±0?003 p.e.), and the ecliptic longitude and
latitude of the north pole are 126° (±5°) and +65° (±4°). Vesta differs from the other asteriods in that its light curve has
only one maximum and one minimum, indicating a nearly spherical shape for Vesta with a darker, and slightly bluer, regionon one side. The brightness-phase function shows a nonlinear increase near opposition ("opposition effect"). The colors B—V
and U—B increase with the orbital phase angle (reddening with phase).

1. Observations

PHOTOELECTRIC observations of Vesta have beenmade by Hall (1940), Giclas (1951), Stephenson
(1951), Cuffey (1953), Johnson and Harris (Groeneveld
and Kuiper 1954), Binnendijk (unpublished), Haupt
(1958), and Chang and Chang (1962). The previous
work is inconclusive, especially as to whether Vesta's
light curve has one or two maxima. Therefore, Vesta
was observed during 13 nights in 1958/59, and an
additional light curve was obtained in 1967. The-sense
of rotation and the true period of rotation are deter
mined in Sees. II-IV. In Sec. V, the light curves are
intercompared in order to obtain the brightness-phase
relations at three wavelengths.

The observations were made with the 91-cm Casse-
grain reflector at the McDonald Observatory, 5 Novem
ber 1958-10 May 1959. In addition the McDonald
208-cm reflector was used on 2 November and 24
January. One more light curve was obtained, on 10
April 1967, with the 53-cm Catalina reflector situated
near Tucson, Arizona.

A standard UBV photometer is used with an RCA
1P21 photomultiplier that is cooled with dry ice. The
light curves are made, with the V filter, by comparison
.with a nearby star about once every 6 min. The cali
bration is made at least three times per light curve with
a "UBV transfer," consisting of observations of a red
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and a blue UBV standard star. The light-curve in
tensities are read from a strip chart or, more recently,
from the printout of a system with a digital voltmeter
and papertape punch (shown in Fig. 1 of Coyne and
Gehrels 1967). Extensive use is made of the computer
equipment of the Numerical Analysis Laboratory at
the University of Arizona. Further details of the
observations and reductions have been described by
Groeneveld and Kuiper (1954) and by Gehrels and
Owings (1962); the present series of papers is a sequel to
that work, published in this Journal, which has the

Table I. Summary of observations of 4 Vesta.

Mean V
Obs. date corr. to
1958/59 Mean V B - V U - B unit dist.

UT (mag) (mag) (mag) (mag) Figure
2 Nov. 7.880: 4.045:
5 Nov. 7.847 +0.793 +0.503 4.050

± .002 ± .0014 ± .0017 ± .002
11 Dec. 7.211 .795 .491 3.933
19 Jan. 6.354 .771 .458 3.489
24 Jan. 6.232 .763 .455 3.384
26 Jan. 6.211 .755: .446: 3.369
28 Jan. 6.227 .761 .452 3.387 7,8
31 Jan. 6.290 .766 .453 3.452
5 Feb. 6.407 .768 .468 3.562 10

20 Feb. 6.695 .783 .492 3.777 11
25 Feb. 6.780 .786 .495 3.823 12
6 May 7.809 .802 .522 4.087 13

10 May 7.852: +0.802 +0.518 4.092: 14
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