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Detection of the CCS Zeeman Splitting
toward Taurus Molecular Cloud-1

Takayoshi KUSUNE

Graduate School of Science, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya, Aichi 464-8601,
Japan

Abstract: We successfully detected the Zeeman split-
ting of a CCS emission line at 45 GHz toward the
nearby pre-stellar dense filament, Taurus Molecular
Cloud 1 (TMC-1). This is the first clear measurement
of the line-of-sight magnetic strength at this core with
a signal-to-noise ratio of ~5.7, and the f value was 9.0.
Along with the CCS line, we simultaneously observed
HC;N emission line which is non-Zeeman line, and
did not detect any significant splitting of the non-Zee-
man line. Thus, we conclude that our detection of the
CCS Zeeman splitting is robust. The derived line-of-
sight magnetic field strength was about 117 £21 uG.
Using this value, we conclude that the TMC-1 filament
is magnetically supercritical. We have done radiative
transfer calculations of the CCS and HC;N emission
lines along the line of sight. Our calculations suggest
that the filament is collapsing. This is consistent with
our conclusion that the TMC-1 filament is magneti-
cally supercritical.
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