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ABSTRACT
A reconnaissance is made of the comparative suitability of several U.S. mountain sites for IR astronomical observations.

A systematic study of this kind had not been made. Table I is a working list of sites, some of which are described in more
detail in the Appendices. The text develops some general criteria for intercomparison. The immense importance of a reduc
tion in the water-vapor content is shown in Fig. 9. It is concluded that two types of sites can contribute: (1) dry sites at
intermediate level, safe for manned scientific operations, allowing ready access, having IR and/or microwave facilities; and
(2) the driest site(s) on which part-time manned operations are feasible (14,000-18,000 ft.), used during optimum condi
tions, in part by remote control from a laboratory-base some 5,000 ft. lower, and in part directly. The type-2 site needs
cable car or aircraft transportation from the laboratory-base to the observatory. Airborne IR facilities are, of course, the
third step in avoiding telluric absorptions. Studies are still needed for several potential sites on modes of access, frost points,
cloud cover, and frequency of destructive winds. Calibrations of the free-atmosphere humidity data in Table I are made with
direct measures from Pikes Peak, and less complete data on Mt. Lemmon, and some other sites. It is found that for large,
isolated peaks the summit H20 amounts may be somewhat more favorable than given in Table I (probably due in part to the
radio-sonde data not recording the driest conditions and in part to subsidence of dry upper air replacing cold air on the
slopes.) The tabular 5 percentiles are probably more closely 25 percentiles. The requirements of an IR observatory are
developed in Sec. 3, including ways of reducing anoxemia; they differ from those of traditional optical observatories. Selected
sites are described in Sec. 4 with additional information given in the Appendices. Fig. 10 probably best epitomizes the com
plex interdependence of IR site selection problems.

J. Introduction

T'he present study was, in a sense, begun in 1961with an aerial reconnaissance of mountains above
8,000 ft in Southern Arizona. The immediate pur
pose was to find an observatory site suitable for
infrared spectroscopy and photometry (planetary
and stellar), as well as for lunar and planetary
photography and other solar system studies. The
reconnaissance was followed in 1962 by ground
inspections of a preferred location in the Catalina
Mountains, NE. of Tucson, and by tests of image
quality with 6- and 12'/i-inch telescopes. The seeing
tests were made jointly by A. Herring and the writer,
and will be described separately. They led to the final
site selection of the Catalina Observatory, 36 miles

NE. of Tucson. The aerial and ground studies were
extended to Haleakala (1962-63), Mt. Agassiz
(1963), Mauna Kea (1964), and Baja California
(1968); aerial inspections were made of several
additional sites.

This paper considers the concept of a true high-
altitude observatory, with atmospheric water-vapor
minimal during an acceptable fraction of the year.
Both the IR (1-25/H-) and mm-region (0.3-3 mm)
would clearly benefit from such a site; but excellence
is achieved at the expense of hardships and dangers
(low temperatures, low pressures, great difficulty of
access). There is a point where aircraft must take
over, though this point can be moved upward by
appropriate technology (Sec. 3 and App. IV).
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