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ABSTRACT

The blue sky was observed near 90° from the sun, in the vertical plane through the direction of the sun,
with the sun above and just below the horizon. The observations were made with six filters ranging from
3250 to 9400 A. For a normal clear sky at the McDonald Observatory with the sun 11?5 above the horizon,
75% polarization was found at 5500 A. The agreement of the Rayleigh-Chandrasekhar theory with the
observations is good. The difference of the above 75% with 100% polarization appears to be due to multiple
scattering (6%), molecular anisotropy (6%), and reflection by the ground (5%), while a residual 8% is
presumably due to aerosols. At the McDonald Observatory, the polarization of the daytime sky has a
maximum near 5500 A, with a decrease toward longer as well as toward shorter wavelengths. The decline in
the ultraviolet is caused by multiple scattering, while in the infrared it is mostly due to ground reflection,
which is especially strong when green plants are present.

I. Introduction

REVIEWS of the study of skylight polarization• have been published by Sekera1,2 and by Rosen
berg,3 with many references to observational and
theoretical work. Kalatin4 and Sekera observed various
sky conditions at wavelengths ranging from 4380 to
6400 A.

A general discussion of the blue daylight sky has

♦Reprinted from J. Opt. Soc. America, 52, 1164-1173,
October, 1962; also Pub. Goethe Link Obs., No. 47. This
program is supported by the Office of Naval Research.1 Z. Sekera, Advances in Geophysics, edited by H. E. Landsberg,

(Academic Press Inc., New York, 1956) Vol. 3.
2Z. Sekera, Handbttclt der Physik, edited by S. Fliigge,

(Springer-Verlag, Berlin, 1957), Vol. 48, Pt. II.3 G. V. Rosenberg, Usp. Fiz. Nauk. 71, 173 (1960); transl. Sov.
Phys. Usp. 3, 346 (1960).4 N. N. Kalitin, Meteor. Z. 43, 132 (1926).

been made by van de Hulst.5 Van de Hulst also enu
merated the reasons why a close agreement between
observations and theory has not yet been established.
The reasons are: unfavorable conditions (haze or dust
in the air, unknown reflection by the ground, the
possibility of "blue clouds"), inadequate measurements
(wavelength region too wide, unknown plane of
polarization), and inaccurate computations (incorrect
law of scattering, the omission of higher-order scat
tering, curvature of the earth).

The purpose of the present paper is to compare the
Rayleigh-Chandrasekhar theory with observations of
the clearest-possible blue sky. The paper is part of a
study of planetary atmospheres, the symbols used are

5 H. C. van de Hulst, The Atmospheres of the Earth and Planets,
edited by G. P. Kuiper (The University of Chicago Press, Chicago,
1952), Chap. III.
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