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Accurate Measurements of the Interstel-
lar Hydrogen: A New Measure of the In-
terstellar Medium Based on the Planck
Dust Optical Depth

Yasuo Fukur

Department of Physics and Astrophysics, Nagoya
University, Chikusa-ku, Nagoya 464-8602, Japan

Abstract: The 21 cm spin-flip transition of neutral
atomic hydrogen (H 1) was discovered in 1951. Since
then, the 21 cm line has been extensively used to
probe the interstellar medium in the Galaxy and gal-
axies. In the astronomy text books, the 21 cm line is
explained to be optically thin and an equation which
relates H 1 column density with the 21 cm line intensi-
ty is presented. A recent study by the radio astronomy
group of Nagoya University has shown that the 21 cm
line is often optically thick in the interstellar medium
in the solar vicinity. This study, utilizing the Planck
dust optical depth as a measure of the interstellar me-
dium, has shown that the average H 1 density is to be
doubled when the correction for the H 1 optical depth
is applied. This result will influence various aspects of
the Universe including dynamics of the molecular
clouds, the H1-H, transition, star formation rates
based on hydrogen, cosmic ray energy density, etc.
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