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ABSTRACT
Eighteen stars were observed primarily with an ultraviolet and an infrared filter in order to verify the previous discovery

of a dependence of position angle on wavelength. The effect is confirmed. Observations were also made at five other wave
lengths in the range 0.3-1.0 /*. The variability of the polarization of m Cephei, discovered by K. A. Grigoryan in 1958.
appears confirmed. These observations were made with the Catalina 21-in. and Steward Observatory 21-in. reflectors. The cur
rent data are combined with those previously reported in this series of papers, so that the total number of stars now is 36.
The interpretation is in terms of the traverse of several discrete clouds having different particle sizes and different particle
orientations. If the refractive index is 1.3, for example, various particle diameters occur in the range 0.17-0.4 fi. (Smaller
particles may be present but they can be observed only at shorter wavelengths.) In a few regions, particle diameters near
1 fi are also found. (Larger particles can be observed only at longer wavelengths.) In general, there is no uniform law of
the dispersion of interstellar polarization.

1. Introduction

LITTLE is known about the wavelength dependenceof plane interstellar polarization. The present
observational status was reviewed by Martel (1964).
The topic was discussed at the IAU Colloquium on
Interstellar Grains (Greenberg 1966) held at Troy, New
York, in August 1965.

Circular interstellar polarization has been observed
by Serkowski (1965b) for two stars that have no plane
polarization and four stars that have strong plane
polarization; no ellipticity exceeding 0.05% was found.

In this paper we present additional observations of
the wavelength dependence of plane polarization on 18
stars. They were observed primarily at two wavelengths
(1/X =1.05 and 2.79) in order to confirm the rotation
of position angle with wavelength reported in Paper V.
Observations at other wavelengths were also obtained,
and all of the new observations are combined with the
observations of Papers II, V, and VII (see Reference
section).

A discussion is made of the variations for individual
stars of the percentage polarization versus wavelength,
and of the rotation of position angle. The correlation of
percentage polarization and position angle with distance
and with galactic longitude are also discussed.

An attempt is made to fit the calculations of van de
Hulst (1957), for light scattering by long cylinders, to
the observations. This, however, is only a first approxi
mation, using single-particle sizes rather than size
distributions and restricting the refractive index to that
of dirty ices (meal.3).

2. The Observations
Most of the observations reported here were obtained

during the summer of 1965 with the Catalina 21-in.
and the Steward 21-in. reflectors. The Catalina tele
scope is at 2510 m altitude in the Santa Catalina
Mountains north of Tucson and is operated by the
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Lunar and Planetary Laboratory of The University of
Arizona. The Steward telescope is in Tucson at 757 m
altitude and it is operated by the Astronomy Depart
ment of The University of Arizona. The polarimeter
is the same as used before (Gehrels and Teska 1960).
The tubes and filters which define the effective wave
lengths are described in Table I of Paper VII. We are
indebted to Mrs. Tricia Coffeen, who assisted with
much of the observing and who made the majority of
the reductions.

In order to obtain corrections for instrumental
polarization, at least six nonpolarized stars (P< 0.023%)
were observed twice. As usual, the resulting small
corrections were applied at each analyzer angle before
the computation by least squares of the cosine curve
was made.

Table I gives the instrumental effects of the two
telescopes. P is the percentage polarization (division
by 46.05 gives the amount in magnitudes), and 6 is
the position angle in the equatorial reference frame.
Under the 1/X =1.90 heading is listed the average of
observations at 1/X =1.85 (green filter with RCA 7102
phototubes) and at 1/X=1.95 (same filter with EMI
62555). It is seen in Table I that the instrumental
polarization is small even for the Steward mirrors for
which no special precautions, to reduce polarization,
in the aluminization had been taken.

The calibration of the polarization position angles
(Gehrels and Teska 1960, p. 121) was carried out in the
course of the observing runs.

Table I. Observed instrumental polarization.

Amount and position angle observed at 1/X =
Telescope 1.05 1.19 1.39 1.90 2.33 2.79 3.04

P (%) 0.09 0.13 0.09 0.07 0.13 0.14 0.21
Catalina

Steward

0 ( d e g ) 9 0 1 0 7 1 0 6 8 7 9 4 9 9 1 0 2
P (%) 0.18 0.14 0.12 0.12 0.14 0.13 0.19
0 (deg) 172 173 165 169 173 10 174
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