
No. 126 A HIGH-RESOLUTION SOLAR SPECTROMETER FOR AIR-BORNE
INFRARED OBSERVATIONS

by D. P. Cruikshank, F. A. de Wiess, and G. P. Kuiper
November 22, 1968

ABSTRACT
The construction and operation of a 4-meter Czerny-Turner scanning spectrometer in the NASA Convair 990 Jet air

craft are described. The design of the spectrometer and its mounting support permit high resolution in spite of aircraft vibra
tions. Maximum resolution achieved was about 60,000, close to the theoretical limit of the optics.

1. Objectives

T'his paper describes the construction and operation of a 4-meter Czerny-Turner spectrometer for
observations of the solar spectrum in the region 0.8-
5.0 p. from the NASA Convair 990 aircraft at alti
tudes of 39,000 to 42,000 ft (12-13 km).

Ground-based astronomical spectroscopy in the
infrared is severely hampered by strong telluric ab
sorptions, with H20 the most prominent absorber.
In a discussion of the importance of infrared studies
at conventional aircraft altitudes, Kuiper, et al (1968)
pointed out that the scale height of water vapor in
the atmosphere is about 1.6 km while that of the
remainder of the air is about 8.0 km. Thus, at alti
tude 12 km the water vapor concentration is reduced
by a factor of about 103 while the ambient air pres
sure is reduced only by a factor of 5.

Because of the strength and complexity of the
absorption bands between 0.8 and 5.0 p., a drastic
reduction of the H20 concentration alone is insuffi

cient for a survey of solar lines in these regions.
Resolutions up to 0.1 cm-1 are desirable to reach the
fainter solar lines, given the various broadening
effects present and the need to resolve blends as
much as possible.

2. Instrumental Requirements
The restrictions placed on airborne spectral ob

servations are severe. Aircraft dimensions restrict
the size and weight of the spectrometer. On a given
flight the observing time is limited by fuel load and
flight path, demanding rapid operations. A com
promise in resolution and recording speed must be
reached on the basis of feasible spectrometer dimen
sions.

Sunlight must be introduced into the spectrom
eter with a telescope limited in aperture by avail
able windows and the strength of window materials.
Effective infrared transmitters are generally thin
crystaline substances obtainable with clear apertures
of 6 inches or less. Because of limb darkening, the
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