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ABSTRACT
We have made infrared spectroscopic observations of 21 stars, using a rapid-scanning Michelson interferometer. The

range of wavelength is from 1.2 p (8200 cm-1) to 2.6 n (3900 cm"1), and the resolution is 8 cm-1. All spectra have been
corrected for atmospheric extinction, mostly by the method of equal-altitude photometric transfers from standard objects.
The atmospheric transmission corrections are based upon a Lunar spectrum obtained from the NASA Convair 990 Jet Air
craft, at an altitude of 41,500 feet. The corrected ground-obtained spectrum of a Ori was checked by an aircraft spectrum
of the same star, showing that the extinction corrections are valid.

Only four stars, all Mira variable stars, showed significant amounts of steam absorption in their spectra. There exists
a correlation of this absorption with long-wavelength (9-14 n) infrared excess for giant stars, but not for supergiants.

1. Introduction

Observation of infrared stellar and planetary spectra has been one of the major programs at the
Lunar and Planetary Laboratory. Up to this time,
most of these spectroscopic observations were made
by Kuiper (1962a, 1962b, 1963, 1964), who used
a single channel spectrometer.

It is possible, however, to make the observational
procedure much more efficient by observing all of
the spectral elements simultaneously, as is done in
the visual spectral region where photographic plates
record an entire spectrum. A similar procedure
could, perhaps, be used in the infrared spectral
region but it would require several hundred, or a
thousand, separate detectors to be placed in the
focal plane of a spectrograph. A different method
was suggested by Felgett (1951), who showed that,
under the special condition that the detector noise
output is not signal-dependent, a Michelson inter
ferometer has the ability to make very efficient simul
taneous observations of all the individual spectral

elements. The special condition, above, is met in the
infrared spectral region.

2. The Instrumentation
All of the spectra that are discussed and pre

sented in this article were made using a Michelson
interferometer constructed for us by Block Associ
ates of Cambridge, Massachusetts. This interferom
eter is similar to the one described by Mertz (1965a);
it differs in that it contains two interferometer
"cubes" whose moving mirrors are coupled mechani
cally. The "signal cube" is used for the stellar spec
tra and has two unrefrigerated PbS detectors ar
ranged as described by Mertz. The "reference cube"
has two optical inputs: one, a broad-band white light
whose interferogram is used to establish the zero-
point of the signal interferogram from the other cube;
the other, a nearly monochromatic helium line at
1.0833 fj,. The monochromatic line produces a sine-
wave interferogram whose amplitude is nearly inde
pendent of the positions of the moving mirrors, but
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