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1 would like to discuss briefli four types of wave izngth dependence of polariza-
tion. 'The- first type, incountered if-.the solar system, 1s- shown in Figw© 1. Percent-
age polarization is plotted against '. We have infrared, red, green, blue, and ultra-
violat filters, nd -iekel-vfMe- fil+ter with effective wave length at 3250A. The

Sfilter dlaa have been published (1) together - -rfh escription o? the photometer* The
results -are based on a series of color - phase and pol&rization - phase observations
for seven small regions of the lunar surfaceI an example is shown in Figure 2. The
wave length dependence of Figure 1 is found for the mocn, for Haro and Mercury and also
for Venus (2).

As a part of a balloon project of the Office of Naval Research we are planning
to take the photometer above the ozone layer, to 115,000 feet, and to extend the meas-

rures into the ultraviolet and make observations at 2200A, 3000A, and perhaps also at
260M. We bre looiking for a turnover in the curve of Figure 1, a maxim= at still
shorter wave lengths. If the polarization is caused by particles, we ray be able to
deteriEine particley sizes from the wave length at which the turnover occurs.

•The second type of wave length dependence is that found for interstellar polariza-
tion. -- it is shown for two stars in Figure 3. When the results for eight stars, at
different galattic longitudes, are normalized at about 6500A, it is found that thU
amount8 in the infraxed Xnd in the ultraviolet are nearly the sanme. Calculations of
the wave length dependence of the interstellar polarization have been made by van
de Hulst and ElskA Smith for aligned cylindrical particles of various refractive in-
dices. The agreement between observations and theory is equally good for metallic and
dielectric particles; the diameters are near 0.05 and 0.3 microns respectivej3-

The third type of wave length dependence is that found in reflecticn rmbulae NTC
7023 and N-GC 2068. This is very tentative and I want to r. :e more checks before pub-
lishing the detailed results. One must correct for sky brightness extremely carefully
in order to avoid systematic errors. We are presently making detailed observations i;
a few _efleztion nebulae at different phase angles. With the Mie theory we will try to
o'btain particle sizes and refractive indices from the observations.

A fourth type of wave length dependence was found by Efman (-3) for the solar core-
na...re actually is no change with -wave length; it would be illustrated by a straight
hord line in Figure 1. Nhman has explained his observations as the result of
scattering by free electrons. I suppose one could make similar predictions, of no-wave-
length-dependence, for electron scattering in eclipsing early-type stars and f-or syn-
chrotron radiation.

The pelarization-wave length dependpnce is a powerful tool. Another example is in
the case of the zodiacal light with the controversy as to whether the zodiacal light is
caused by particles or electronsc The wave length dependence, if it can be observed,
may give the ar.swer to this question. In the observations one must correct carefully
for sky brightness especially since, near sunset and sunrise, the sky itself is strong-
ly polarized. On the basis of %+At we tried, I believe it can be done with a fast-mov-
ing telescope such as the 36-inch at McDonald..
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