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ABSTRACT
From the SO2 electronic bands near 3000 A an upper limit of 0.05 mm-atm has been derived for the SO2 content of the

Venus atmosphere.

T'his paper deals with the possible presence of S02on Venus. In the accessible part of the Venus
spectrum the most sensitive test by far is through the
electronic bands A <—> X near 3000 A (Herzberg
1966), which in many respects resemble the 03
bands in the same spectral region and on which they
are per force superposed when observed through the
terrestrial ozonosphere.

The Venus spectra used in the test were obtained
with the 61-in. reflector of the LPL Catalina Obser
vatory (elevation 8260 ft or 2520 m). The spec
trograph is autocollimating, with a focal length of
36 in. (91 cm). A wide slit (0.25 mm) correspond
ing to 2.5 arc sec in the sky was used to smooth out
the solar Fraunhofer lines which crowd this region.
The grating, with 600 lines per millimeter, was
blazed for 6500 A first order and was used in the
second order, giving a dispersion of 8.1 A/mm. A
Corning 9863 filter was used to eliminate the first-
order red to which the 103a-O plates used are
slightly sensitive.

The most suitable exposure was obtained on 5
July 1967 and is reproduced in Figure 1. At that
time Venus was 0.40 illuminated, of phase angle
101°, just past dichotomy, about 3h from the sun, at
declination +13°. The exposure was 15.3 min. At

the end of the exposure the air mass of the sun was
2.77, that of Venus 1.25. The much greater air mass
of the sun reduced the contamination by superposed
daytime sky radiation in the heaviest part of the
ozone absorption, near the cutoff at 2950 A, as may
be seen in Figure 1. This yielded a Venus exposure
comparatively undisturbed in the critical area.

Figure 1 also shows four solar spectra taken
through different amounts, 2.3, 1.0, 0.5, and 0.1
mm-atm, of S02 gas. These spectra were made in
the Tucson laboratory with the same spectrograph,
grating, slit, and emulsion as used at the telescope.
The sunlight recorded was diffusely reflected from
a surface of smoked magnesium oxide, and the colli
mator mirror of the spectrograph was masked to
F/13.5 (to match the beam width used on the
planet). The S02 absorption cell had 2.5 mm path-
length, made from two disks of Optosil I (Engle-
hardt Industries), which has a suitably high trans
mission in this spectral region. The disks were at
tached with epoxy to a spacer, with entrance and
exit tubes of glass provided for filling the space be
tween the disks with S02 gas.

The development of the S02 bands with increas
ing amounts of the gas, from 0.1 to 2.3 mm-atm, is
well shown. In each case the gas was mixed with air
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