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[ Abstract] Organic molecules have been detected mainly in dense clouds so far. As
low-density clouds are a previous phase of dense clouds in an evolutionary history of
interstellar clouds, detection of organic molecules in low-density clouds can reveal a history
of organic molecules. Molecules in low-density clouds have been searched by absorption, as
emission from molecules are regulated by less collisional excitation. In the case of CHsCN,
rotational lines from J = K levels can give strong absorption, because these levels are
subthermally populated. We formulated rotational distribution of CH3CN as “Hot Axis Effect”
and searched for absorption lines of the Jx = 4333 transition of CH3CN at 73.6 GHz toward
the galactic center Sgr B2(M) by using Nobeyama 45 m telescope. As a result, this transition
was detected in the low-density envelope of Sgr B2(M). The column density was derived to
be (1.34 +0.15) x 10 cm™2.
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Fig. 2. Absorption lines of CH3CN toward Sgr B2(M).

Horizontal axis in velocity shows a doppler shift based on the J+1k=; — Jk=; rotational transition, e.g., in the case
of J = 4-3, the Jk = 43-3; rotational transition at 73.577452 GHz is the reference mark. Upper traces: Tus
corresponds to a spectral line intensity. Vertical red lines show emission lines of other molecules, which disturb
absorption feature of CH3CN. Lower traces: T /Tc is an intensity ratio between absorption lines and background
continuum emission. The J = 5-4 and 6-5 lines are from ref. [3].
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