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ABSTRACT
A completely digitized multi-color photometer has been built at the University of Texas and the University of Arizona. This'**■ device, which makes photometric observations in nine wavelength bands ranging from 0.35 to 5/t, records on a punched
paper tape all of the data that are necessary for the complete reduction procedure. A complete reduction program suitable for
electronic computers such as the CDC 1604 or the IBM 7090 has been written and used for the reduction of more than 3000
observations taken with the photometer. A description of the photometer and the reduction program is given in this paper.

1. Introduction

Approximately two years ago, we began, with
the financial support of the National Science Foun
dation, a project to develop infrared photometric
apparatus and to use the apparatus to make astro
nomical observations. This project has proceeded
to the point at which a description of the apparatus
that has been developed is in order. Already two
papers (Borgman and Johnson, 1962; Johnson,
1962a) containing data taken with the new photo
metric apparatus have been published.

The recent development of infrared detectors
having relatively high sensitivity has made it pos
sible to consider stellar photometry at wavelengths
much longer than \fi. Probably the first such pho
tometry, at a wavelength of approximately 2/x, was
that of Whitford (1948, 1958), who measured red
dened and unreddened early-type stars and inter
preted his data in terms of the law of interstellar
reddening. Fellgett (1951) measured various bright
stars of different spectral types. Hiltner (Stromgren,
1956) has used a PbS photometer to measure the
polarization of highly reddened stars at the long
wavelengths.

All of these observers used PbS cells and broad
band filters (or no filter at all) which isolated wave
length bands whose effective wavelengths ranged
from 1.5 to 2/x. Recent developments in detectors

and filters, however, have made possible a refine
ment and extension of the observational procedures.
Interference filters for the isolation of any desired
wavelength band are not available, and a new detec
tor, the InSb photovoltaic cell, has good sensitivity
to wavelengths as long as 6fx. Recently, Mitchell
and Barnhart (Slettebak, 1961) have also begun
infrared stellar photometry using modern techniques
and equipment.

For observation at wavelengths longer than Ifx,
four bands centered at approximately 1.3, 2.2, 3.6,
and 5.0/x were selected; the magnitudes obtained
by observation at these wavelengths are designated
/, K, L, and M, respectively. Since the value of
observations at these long wavelengths would be
enhanced considerably by observations of the same
objects at shorter wavelengths, we have included in
this photometer filters and photomultipliers for ob
servation on the UBV system of Johnson and Mor
gan (1953) and on an RI system similar to that of
Kron, White and Gascoigne (1953). In order to
insure the maximum efficiency for observations in
each of the nine wavelength bands, we have con
structed three different photometers and amplifiers,
using four different detectors.

The maximum efficiency in observation and data
reduction will be obtained from automatic data re
cording and reduction procedures. Accordingly, this
photometer has been designed and constructed to
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