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Millimeterwave Spectroscopy of Vibrationally Induced
Rotational Transitions of Allene
(Kyushu Univ., IMS) K. Tanaka, K. Harada and E. Hirota

Vibrationally induced rotational transitions of allene in the vg (rocking, / H H—"’H —
999 cm?), vio (wagging, 841 cm?), and vi1 (skeletal bending, 335 cm™) \/ /
vibrational states with the selection rules AJ = £1, Ak = 0 and Al = £2 were C M,
measured in the millimeter region of 80-400 GHz although allene is a " l
non-polar molecule. Nine R-branch transitions for the K = 0 stack were C
observed in each of the vy, vio and vy states, as well as sixteen-twelve Vio

transitions between the kl = K Coriolis components in each of K=1 - 7 wagging

stacks of the vy state. The signals for K = 1 stack (kI = —1/1) were split into C\
I-type doublings (A1-A2/Bi-B;). From an analysis of the present MMW / H
H

results combined with those of a Fourier transform infrared study, accurate
molecular constants in the ground and excited vibrational states were Fig. 1

determined including the AZ Coriolis interaction constants, which is not  Induced Dipole Moment

obtainable from the infrared data due to the Ak =Al selection rule. The parity

doubling (A1/A2) constant for vig, KI = -1 state was determined to be ga = 9.4743(13) MHz which is caused

by the (Ak, Al) = (2, -2) interaction characteristic to a Dog molecule. The energy levels in the vio state are

strongly perturbed by the Coriolis interaction with the v, (twist, 848 cm™) and vy states.
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Table 1. Subband Constants of the v, band of allene

WBED 9, AERFT AL ke K B (MH2) A¢ (MHz) Hr(MEZ)
fENT ZAT o T AT OIRERATRE) 0 8879.32215(45)
SEHEEER | o\ T 50KHz, #k 19 8876.51564(83) 2259.8418(57)  -2.69086(30)
. e 2 8879.53632(37) 2330.4831(28)  0.397640(84)
THTIEOVWTBMHZRETH Y K 3 ge7856130(80) 2444.6185(89)  0.19812(17)
BRASENTH D, RHT L D viodREED[E] 4 8877.52757(96)  2598.2375(49)  0.149673(95)
S B o U U M A Bonsy S 8876.1234(10)  2786.2154(36)  0.143099(63)
%ff& ﬁj ! \)fﬁ SrEDm 8874.4367(13)  3002.2943(25)  0.128040(43)
TEBMERERSIRETE/Z, ACIIR 7 88723638(17)  3240.6874(21)  0.117436(37)
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D -7 2 BIES S AI-AL G ED) D EEIE qa = 9.4743(13) MHz & 55 % & 6 CTIRE S iz,
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