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ABSTRACT
Venus and Moon spectra obtained with a new interferometer (resolution 8 cm-1) during two flights with the NASA

CV-990 Jet on November 27 and 28, 1967, are presented. The ratio spectrum Venus/Moon is also derived which eliminates
remaining weak telluric absorptions as well as solar absorption lines of any strength. The ratio spectrum shows Venus essen
tially as if illuminated in white light, allowing a direct comparison with laboratory spectra.

A lunar spectrum with increased precision was obtained on 5-6 May 1968, allowing the computation of an improved
ratio spectrum for Venus (Fig. 13). Finally, ground-based Venus and Moon spectra, and their ratio (Fig. 16), are added for
increased precision of the Venus spectrum outside the telluric H20 bands.

Examination of the effect of the Doppler shift of the planet (V = 12.9 km/sec) shows that, for the 1.4 and 1.9 \l H=0
bands, the telluric and Venus lines are completely separated, so that the ratio spectrum represents Venus correctly; but that
the lines of the 2.6 p. HiO band, many of which are fairly strong and double in the telluric spectrum even at" 200 mb,
will generally not be separated and will give complex superposition effects with Venus. Under these conditions, the 2.6 n
band in the ratio spectrum will give an apparent HjO abundance for Venus that is too low. Calibration of the 1.4 (i and
1.9 ix bands, with a 6-meter tube containing laboratory air at 200 mb, shows the amount of H50 in the Venus spectrum to
be about 5 microns precipitable water (2-way transmission). The resulting mixing ratio H30/COt is 1.10~6. This positive
identification of water vapor supersedes the upper limit of roughly 2 p obtained in Comm. LPL No. 95. The observed
amounts of trace constituents, such as H«0, will, for constant mixing ratios, vary with the amount of CO- observed, known
to be variable from day to day as well as systematically with phase. The phases of Venus for the May-June and November
1967 observations were all about 0.6, but the amounts of C02 observed in May-June were indeed somewhat less than in
November 1967.

In addition to some forty-five absorption features belonging to the 1.4, 1.9, and 2.6 fi bands of H«0, numerous vibra
tional bands of C02 are identified, as well as the 2-0 band of CO at 4250 cm-1, some rotational lines of the 2-0 band of
HC1 at 5600 cm"1, and of the 1-0 band of HF at 3950 cm"1.

1. Introduction

After the April-June 1967 CV-990 flights,described in Comm. LPL No. 93, had estab
lished that a rapid-scan Block-type interferometer
could be used despite aircraft vibrations, an instru
ment was ordered having 2.5 times the resolution of
the Mertz interferometer, 8 cm"1. The new instru
ment was received 1 October 1967 together with a
2000-word co-adder and a punch. The reductions
could be made on an IBM 1130B computer avail-

* Paper presented at the Second Planetary Conference at
Kitt Peak National Observatory, Tucson, March 12, 1968,
with some revisions.

able on the University of Arizona Campus through
the courtesy of the Mathematics Department. The
computer reduction program was graciously made
available by Vice President Mertz of Block Associ
ates. The interferometer assembly at LPL and the
first telescopic observations with it were supervised
by Mr. I. Coleman of Block Associates.

The interferometer is an improved version over
the original Mertz instrument in that continuous
calibration of the mirror displacements is provided
by a helium source. During telescopic operations it
was found that minor phase shifts occurred in the
zero point of the interferogram, possibly resulting
from minor temperature variations. These zero point
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