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Precise Measurement of the v;Band of Methane and
Determination of Rotational Structure in the Vibrational Ground State
(AIST) Hiroyuki Sasada, Hajime Inaba, Sho Okubo

We measured 197 al lowed and 21 forbidden transition frequencies of the v; fundamental
band of methane from P(12) to R(8) with an uncertainty of two to seventeen kilohertz
using a difference-frequency-generation source, an enhanced-cavity absorption cell,
and an optical frequency comb. *® This paper presents that the tunable range of the
spectrometer has extended to the higher frequency and thereby 36 allowed and 31
forbidden transition frequencies of R(4) to R(12) have been precisely measured using
the similar apparatus. The forbidden transitions have allowed us to determine precise
combination differences of the vibrational ground state. We have improved the molecular
constants from the combination differences of the present and previous infrared works
together with the previous microwave measurements
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transition transition frequency / MHz | HITRAN — ours / MHz
allowed R(10) F>( 93618 121.3874 (35)V -16.17
allowed R(12) A;@ 94 153 814.1417 (28) 1 21.42
forbidden R(12) Fo(W | 94 141 145.6532 (151) D -13.04
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