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ABSTRACT
A survey of 0 and B stars was started with the new 154-cm Catalina reflector. The equipment is described and results

are given for 33 stars. Of these, seven stars show variable polarization. Striking discrepencies from the mean interstellar
polarization-wavelength dependence are found near Orion. The brighter component of 0- Orionis, a spectroscopic binary
with a 21-day period, shows variations of ±0.5% in the ultraviolet. The spectroscopic binary <p Per shows variations of
about ±0.2%. Both stars have a strong wavelength dependence of the polarization position angles. A time dependence of
the position angle is found for the spectroscopic binary and shell star f Tau.

1. Introduction

AS a continuation of a program of study of the wavelength dependence of interstellar and stellar polari
zation, a survey of the polarization of 0 and B stars as
faint as F=8.0 near the galactic plane and well dis
tributed in galactic longitudes was undertaken. The first
results of this survey are presented in Sec. III. A subse
quent paper will give further observations and a more
thorough discussion of the results. In Papers II and
VIII (see references) we found a mean interstellar polari
zation curve, with a maximum at about 5200 A de
creasing rapidly towards longer wavelengths and less
rapidly towards shorter wavelengths. On the other hand,
several stars show large deviations from such a mean
curve (Paper VIII), indicating a large dispersion in the
wavelength dependence of interstellar polarization. With
the additional observations contained in the present
paper, we rediscuss this mean interstellar polarization
curve and the degree of dispersion in the polarization-
wavelength dependence for various stars (Sec. IV).

In the course of the survey several stars were found
to have variable polarization. Available observations
on these stars are limited. In anticipation of further
observations a preliminary discussion of these varia
tions is presented (Sec. V).

2. The Equipment
In November 1965 the 154-cm reflector of the Lunar

and Planetary Laboratory, situated at an elevation of
2510 m in the Santa Catalina Mountains north of
Tucson, was first used for polarization measurements.
The observations in this paper represent the first group
of polarization measurements made with this telescope.
The telescope has Cassegrain arrangements only, and
both the //13 and //45 secondary mirrors are used in
this program.

For a determination of instrumental effects we
observed 20 stars within 51 pc and with less than
0.04% polarization over a wide range of galactic
coordinates (Behr 1956). The instrumental polari
zations for the seven filters from infrared to Nickel

♦Reprinted from the Ast. J., Vol. 72, No. 7, Sept., 1967,with permission.

sulfate, described below, are respectively 0.03, 0.07,
0.11, 0.11, 0.13, 0.17, and 0.14%, and their equatorial
position angles respectively 146, 144, 152, 148, 147,
150 and 153°. These amounts are known with a probable
error of ±0.01%. No difference between //13 and //45
was found. We are indebted to J. H. Richardson of the
Kitt Peak National Observatory for the care with which
he aluminized the three mirrors.

Figure 1 shows the polarimetric equipment at the
Catalina 154-cm telescope. The polarimeter is the same
as that used previously (Gehrels and Teska 1960); the
paper referred to also has a description of the cali
bration of polarization position angles. The polarimeter
has, successively, a slide for the Lyot depolarizer, a
field-viewing eyepiece, a slide for diaphragms (0.25 to
10 mm in diameter), an eyepiece for centering, a
filterslide, a Wollaston prism, a Fabry field lens,
and two photomultiplier tubes. Seen in Fig. 1 is the
Wollaston neck and the dry-ice box for S-l phototubes;
there is a separate Wollaston neck and ice box for
blue-sensitive tubes. For photometry with these boxes,
the Wollaston neck is clamped in a fixed orientation, or
a separate 1P21 ice-box is put on instead of the
Wollaston arrangements.

The output of the phototubes is simultaneously
received by two Weitbrecht integrators and recorded
on the strip chart on top of the console. The recorder
is currently used only for visual display and as a diary
for the observer, since all data is punched on paper
tape. The outputs are digitized by the voltmeter seen
under the recorder. Below the digital voltmeter is a
high-voltage power supply for the phototubes, and
below it are the programmer, and the clock/timer. The
time is displayed in binary code (lh35T4 is shown). To
the right is the paper-tape punch with the integrator
power supply on top.

Since Paper VIII, the following improvements have
been made. D. L. Brumbaugh designed the clock/timer
and he and V. J. Borg improved the digitization
equipment, especially its speed. The integration time for
objects brighter than eighth visual magnitude is ordi
narily 7 sec, during which occur the readout and the
punching of the Wollaston angle, object identification,
time, depolarizer state, filter and star/sky identification,
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