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ABSTRACT
A program of astronomical infrared spectroscopy from aircraft is developed based on the facilities offered by the NASA

CV 990 Jet, with its 65° window ports and its gyrostatically controlled heliostats. A 12-in. horizontal telescope on shock
mounts was added, equipped with standard astronomical attachments for spectral observation of the PbS region of the infrared.
Table 1 summarizes the vertical distribution of water vapor in the atmosphere in the middle latitudes which determines the
relative efficiency of flight operations from different heights. A description is given of the NASA-developed procedures for
observation of planets and stars of different declinations. Table 4 summarizes the eight operational flights that took place in
the spring of 1967. The efficiency of this approach was much increased when it was shown that a medium-resolution Block
interferometer could be used in spite of aircraft vibrations or expected scintillation effects.

1. Introduction

Ground-based astronomical spectroscopy haswell-known serious barriers. At jetcraft alti
tudes (10-20 km), the ozone absorptions still pro
hibit useful work at A. < 3000 A; but the peculiar
distribution of atmospheric water vapor (scale height
in troposphere about 1.6 km versus 8.0 km for air
generally) makes possible at these altitudes a very
large reduction of the infrared telluric bands, most
of which are due to HoO. This is most important
because the infrared spectrum contains the funda
mental molecular vibrations and their lower over
tones. Thus, at these altitudes basic information on
the composition, temperature, and stratification of
planetary atmospheres may be derived, as well as
properties of the exposed planetary surface.

The development of large commercial jets cruis
ing safely at altitudes of at least 40,000 ft (12 km)
makes their ceiling altitude a convenient stepping
stone. Large instruments can be carried to this alti
tude and operated under laboratory conditions; yet
no special safety devices (pressure suits or oxygen
helmets) are needed, as even sudden partial decom

pression of the cabin does not pose fatal risks. For
operations above 45,000-50,000 ft (14-15 km),
aircraft with limited space and much smaller pay-
loads must be used and observers must operate in
pressure suits. This limits these higher altitudes at
present to special projects. Supersonic transports
will in time provide larger capabilities above the
present 40,000-45,000-ft level.

Some excellent work has been done at still higher
altitudes, up to 120,000 ft (36 km), using unmanned
balloons. The potentialities of this approach have
recently been summarized in several articles in
Applied Optics (see Supplementary References).
The logistics of balloon operations are much more
complex than those of aircraft, and special atmos
pheric conditions must be awaited for launch. Also,
failure rates are not negligible, and telescope and
accessories may be damaged or lost at launch or
during landing. No such problems exist with aircraft,
where two or three missions per week are feasible
and the astronomical program can be planned
beforehand to the minute. Of cardinal importance is
the ability in aircraft to check out in flight the com
plex recording equipment and to make quick repairs
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