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ABSTRACT
Multicolor photometry, over the range of wavelength from 0.35 p in the ultraviolet to nearly 10 n in the infrared, has

been interpreted in terms of interstellar extinction. The value of R = At/Eb—v has been found to vary from 3.0 to more than
6. In addition to the high value that had previously been found for the Orion Nebula region, values of R in the neighborhood
of 6 have been found for regions in Cepheus and Ara, and for the cluster NGC 2244. These variations in R plainly have seri
ous implications regarding the distance scale and the structure of the Galaxy.

1. Introduction

One of the products of the multicolor photometric programs (Johnson and Mitchell 1962;
Low and Johnson 1964; Johnson 1964) now under
way at the University of Arizona has been additional
and more accurate data concerning the law of inter
stellar extinction, especially for the infrared region
of the spectrum. Earlier work by Stebbins and Whit-
ford (1943, 1945) and Whitford (1948, 1958) has
outlined the procedure for using multicolor photom
etry in the investigation of interstellar extinction,
and has provided preliminary determinations of the
law of extinction in certain regions of the sky. More
recent investigations by Hallam (1959) and by John
son and Borgman (1963) have indicated that the
law of interstellar extinction is not everywhere the
same; most recently (Johnson 1965), I have reported
upon a very large deviation from the "normal" law
in the direction of Cepheus. It is, however, evident
that some investigators (Divan 1954; Rozis-Saulgeot
1956) are not in complete agreement regarding the
existence of these local variations. In this publication
I report the results of a more thorough investigation
of this matter.
♦Reprinted from The Astrophysical Journal, Vol. 141,No. 3, April 1, 1965, with permission. Copyright 1965 by the

University of Chicago.

Most work on interstellar extinction has used
multicolor photometry or spectrophotometry of un-
reddened and reddened stars as the basic observa
tional material. Interpretations have been made by
comparing the colors of unreddened and reddened
stars of essentially the same spectral types, assum
ing that the differences in color are due to interstellar
extinction. This procedure requires extrapolation to
infinite wavelength (cf. Whitford 1948, 1958) for
the determination of the absolute extinction. It is
possible, however, to make a direct determination
of the value of R = AJEB-v for distant clusters
across which the reddening and extinction are vari
able. Two-color photometry on the BV system is
required. This procedure has been applied by John
son and Hiltner (19566), Whitford (1958), Houck
(1956), and others. Application of the data available
at that time yielded a value of R ~ 3 for a few regions
of the sky.

2. Application of the Variable-Extinction Method
Since Whitford's (1958) paper, additional data

usable for analysis by the variable-extinction method
have become available. A more accurate determina
tion of the absolute magnitudes corresponding to the
spectral classifications on the MK system has been
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