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ABSTRACT
Results from two high-altitude flights in the Spring of 1967 show the Venus atmosphere to be essentially devoid of

water vapor and ice crystals. One or two new absorption bands are found, further study of which is deferred until the acquisi
tion of spectra with higher resolution scheduled for late November 1967. The importance is stressed of powerful IR spectral
studies from the lower stratosphere.

1. Introduction

Infrared spectral observation of planets and starsfrom the lower stratosphere presents novel oppor
tunities that have been outlined in Comm. LPL No.
93. The present paper deals with the first results of
this program. It is based on data obtained during
two flights with the NASA CV 990 Jet, on May 14,
and June 11, 1967. The principal result is that in the
observable part of the Venus atmosphere (T < 320°
K) water vapor is essentially absent. It followed
that the comparatively large amounts of water vapor
derived spectroscopically from balloons and at
ground-based observatories were spurious; and that
atmospheric models of the planet, based on these
earlier observations and invoking a large greenhouse
effect by water vapor and water clouds, could not
be valid. A news release covering these results was
issued by the University of Arizona on May 27,
1967, and was printed in the New York Times on
May 28, 1967. A more precise statement was sub
mitted to Science News and published in the July
22 issue (Eberhart 1967). The upper limit of the
mixing ratio H20/C02 there given was 4.10"7.

On both flights the combination of heliostat and
12-in. telescope was used, as described in Comm.
LPL No. 93. It was equipped with the Block 20

cm-1 interferometer kindly lent to us by Mr. L.
Mertz, vice president of Block Associates. The 65°
window used in both flights was Borosilicate Crown
(transmission curve, ibid., p. 167, Fig. 10b).

2. Flight Schedules and Elevation Angles
of Sources

The pre-computed schedule for the May 14,
1967, flight (without knowledge of wind conditions)
and the actual trajectory are found in Comm. LPL
No. 93, p. 164, Tables 2 and 3; and p. 166, Figure
9. The pre-computed schedule for the June 11 flight
is reproduced in abbreviated form in Table 1 and
plotted together with the actual trajectory in Fig
ure 1.

In both flights the moon served for calibration
of telluric absorptions. On the May 14 flight, the
Venus observations extended from 19h27m-20h54m
UT, the moon observations from 21h00m-21h25m
UT. The astronomical coordinates were as follows:
Venus, May 14, 20h00m UT: 6h23m + 25°47'
Moon, May 14, 21h10m UT: 7h48m + 26°21'.

Since the moon observations were made about 1 hr
after the average of the Venus observations, and
since the actual aircraft latitude at the center of the
Venus observations was about 45°30' and for the
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