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ABSTRACT

The spectra of Mars obtained in the 1-2.5 n region (Communications No. 31) are calibrated with the aid of laboratory
spectra of pure C02 as well as mixtures of C02 with N2 and Ar. Pathlengths up to 3.6 km are used and pressures down to
4 mm. With the aid of the total C02 content reviewed in Comm. No. 33, based on the Mt. Wilson spectrum, preliminary
values are derived for the pressure in the Martian atmosphere and the total amount of gases other than C02. The values
obtained are 17 ± 3 mb (13 mm Hg) and (N2 + Ar)/C02 = 6. Arguments are given indicating that the Ar/N„ ratio is prob
ably similar to that for the Earth atmosphere (=* 10-2) and that the 02 content is probably <7 cm atm.

I. Introduction

T^his paper contains the laboratory calibrationsthat have been made for the Mars spectra pub
lished in Communications No. 31, using the maxi
mum range of available pathlengths and an appropri
ate range of pressures. The program assumed its
present form during the NASA conference on the
Mars atmosphere, October 1-2, 1963, when the au
thors noted that with the total C02 content found
from weak bands, both the atmospheric pressure and
the abundance of any other major constituent, such
as N2, could be determined empirically from measure
ments on the 1.6 p, C02 bands. As one of us (GPK)
stated at this Conference, this is so because the band
strength is a function of (1) C02 abundance, (2)
admixture of N2 or Ar or both, and (3) pressure; and,
further, because there are three equations relating
these three unknowns: (1) the C02 abundance found
from weak bands, (2) the observed strength of the
1.6 /* bands, and (3) the computed weight or pres
sure of the atmospheric column, the surface gravity
on Mars being known.

A completely empirical determination of the
pressure effects in the gas mixtures is still not quite
possible, however, because it would require a path-
length twice the scale height of the Martian atmos
phere, or some 40 km. The pathlengths reached
here are only about 0.1 of this. While they suffice
to give a reasonably precise answer, improvements
are desirable and being executed by increasing the
available laboratory pathlength to at least 8 km.

2. The Laboratory Program
The spectra were obtained with the same spec

trometer (described in Comm. No. 16) used for
obtaining the telescopic observations of Mars. The
absorption tube used has a 72-foot multiple-reflec
tion path and was designed by Mr. Owen to fit the
available laboratory space. Part of the records were
obtained by the two authors jointly, but the bulk were
obtained by Mr. Owen aided by a graduate-student
assistant. Four traversals of the tube measure very
nearly 90 meters and the program was designed to
increase the pathlengths in steps of a factor of two:
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