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Studies of the OH Torsional Vibration in 1-Butanol and its Deuterated Species
by Using Rotational Spectra
(Kanagawa Inst. Tech.? Grad. Univ. Adv. Studies® Yoshiyuki Kawashima?, Eizi Hirota®

[Abstract] The a-type R-branch transitions, A, =1 of the (s) state and A, = 0 of the
(g) state, were found oppositely shifted with each other by repulsive interactions
between the two, for the 77g¢ form of the deuterated 1-butanol (1-BuOD). The spectrum
of the 77t formof the 1-BuOH was observed, whereas that of 1-BuOD could not be identified.
We explained these anomalies and compared the (s)-(a) splittings observed for the 77¢
of 1-BuOD with those derived by quantum chemical calculations.
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Fig. 1 The atype A-branch transition frequencies in MHz, divided by J +1, observed for the

(s) and (g states of the 1-BuOD 77¢ form.
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Table 1 Eigenvalues AL, and tunneling splittings Av for the 77g and 77t forms of 1-BuOH and
1-BuOD using quantum chemical calculations: cam-B3LYP/6-311++G(d, p) and MP2/6-311++G(d, p).

cam-B3LYP/6-311++G(d,p) MP2/6-311++G(d,p)
1-BuOH 1-BuOD 1-BuOH 1-BuOD

I/ uA? 1.0 20 1.0 20
AE/ecm™ AV/MHz AE/om™ AV/MHz AE/em” Av/MHz AE/cm™ Av/MHz
E, 0.0000 0.0000 0.0000 0.0000 859.8

E, 22.8813 18123.1 19.1775 10134 8.6661 16743.1 0.0287

E, 23.4859 19.2113 9.2246 4.0799

E, 1741174 135.4585 161.5721 122.0890

E; 216.2143 173.2330 237.6280 183.0133

E; 235.3979 174.3380 252.4950 183.8000
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