
No. 16. AN INFRARED STELLAR SPECTROMETER

by G. P. Kuiper, R. Goranson, A. Binder, and H. L. Johnson
November 6, 1962

1. Introduction

In 1946 Kuiper initiated a program of spectralobservation of the brighter planets and stars in
the region 1.0-2.5/* with a prism spectrometer, using
a Cashman lead-sulfide cell as detector. The resolu
tion, A/A A, was quite low, about 80, but could be
increased to about 250 on the brightest stars and the
planet Venus by the use of an analyzing slit in front
of the cell. In laboratory studies using brighter
sources, the resolution could be increased to
1000-2000. In spite of the limited resolution, sev
eral results of interest were obtained (Kuiper, Wil
son, and Cashman, 1947; Kuiper, 1947,1952, 1957;
I.A.U., 1950).

More resolution was clearly needed and was
attainable by the use of gratings (cf. p. 11 of these
Communications). Through good fortune, an experi
mental grating spectrometer of the Ebert type, built
by Mr. Leon Salanave for a meteorological project,
was made available to the Laboratory by Dr. A. R.
Kassander, Director of the Institute for Atmospheric
Physics. The instrument was adapted by Kuiper and
Salanave for attachment to the 82-inch McDonald
telescope in January 1961 and used during a short
observing session in February 1961. The experience
gained during this and two subsequent observing
runs, in April and June 1961, led to further improve
ments and detailed design specifications for a more
definitive instrument.

A new spectrometer was built according to these
specifications in the Laboratory shop during the sum
mer and fall of 1961. The two spherical mirrors of
the Salanave spectrometer were used again, and also
the rotating sector, the finding devices, and the elec
tronic system used in Kuiper's earlier prism spec
trometer. The new spectrometer was used in three

subsequent observing sessions with the 82-inch tele
scope (December 1961, March and August 1962)
and in several brief runs with the 36-inch telescope
of the Kitt Peak National Observatory. While further
attachments are planned that will increase its power
by another factor of 10, the instrument is now de
scribed since the basic design is not expected to be
altered and because new scientific data have been
obtained with it. A sample of such data was repro
duced in these Communications, pp. 11-19. The elec
tronic system was designed by Dr. H. L. Johnson in
1956 and built by Mr. A. Gardiner that same year.
The system was used with Kuiper's prism spectrom
eter and is used here without change.

The problem of the relative efficiency of a one-
channel grating spectrometer and a Michelson-type
interferometer has recently been raised at several
scientific meetings. A discussion of this problem
is found in Communications No. 15, Section 5.

2. Design and Description of the Spectrometer
The spectrometer uses photoconductive detec

tors, PbS in particular, cooled to dry-ice temperature.
These detectors are available in various sizes, down
to 0.1 mm in width. If the detectors are used directly
in the focal plane of the camera, the spectral resolu
tion is determined by (1) the angular dispersion of
the grating, (2) the focal length of the camera (/),
and (3) the detector size. For a grating with 600
lines per mm used in the first order, the linear dis
persion is of the order of 1A = 0.00006 /. If / =
60 cm, 1A in the spectrum measures 0.036 mm, or
1 mm = 28A. For a detector width of 0.25 mm, the
resolution will be about 7A; for 0.1 mm, about 3A.
Since in the spectrometer the collimator and camera
have equal focal length, and since the stellar image
is rarely less than 0.1 mm in diameter (0 '.' 74 for the
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