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Millimeterwave Spectroscopy of Allene in the Degenerate Vibrational States
(Kyushu Univ., IMS) oK. Tanaka, K. Harada and E. Hirota

Vibrationally induced rotational transitions of allene in the vq (rocking, /
999 cmY), vio (wagging, 841 cm), and vu (skeletal bending, 335 cm?) \s//
vibrational states with the selection rules AJ = =1, Ak = 0 and Al = £2 were M,
measured in the millimeterwave region of 80-400 GHz although allene is a " l
non-polar molecule. Nine R-branch transitions for the K = 0 stack were
observed in each of the ve, vio and vi states, as well as sixteen-twelve Vio
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transitions between the kIl = +K Coriolis components in each of K=1 - 7
stacks of the vio state. The signals for K = 1 stack (kl = —1/1) were split into C
I-type doublings (A1-A2/B1-B>). Accurate molecular constants in the ground /
state were determined including Aq=144249.34(20) and Dko = 2.8091(61) H
MHz, ones along the z-axis (Ss) of D2¢ symmetric top molecule, from an

analysis of the present MMW results combined with those of a Fourier Fig. 1
Induced Dipole Moment

transform infrared study. The parity doubling (B1/B2) constant for K = 2 in
the ground state was also determined significantly to be d,= 118.7 (41) Hz which is caused by the
off-diagonal (Ak= +4) centrifugal distortion effect characteristic to a D2q molecule. The energy levels in the
vip state are strongly perturbed by the Coriolis interaction with the v4 (twist, 848 cm™) and vy states,
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