
understood that the evaluated F(xmin) value is very sensitive
to the change in the equilibrium geometry. A third calcula-
tion based on a considerably different equilibrium structure
gave F(xmin)5248.3 MHz. We may conclude from these
results that the experimentally obtained value F
516.456 MHz lies in an acceptable range of magnitude. It
seems probable that the proton transfer occurs along a curved
path. However, calculations based on models with nonlinear
trajectories would not change the conclusion about the F
value.

Finally, the accurate and reliable value of D0 derived
from the present study is certainly a very important piece of
information for the experimental determination of the poten-
tial barrier separating the two equivalent minima. Of course,
the D0 value alone is not sufficient for this purpose. Suppos-
ing that we can use the one-dimensional model, consider the
Schrödinger equation in Eq. ~13!. Energy eigenvalues de-
pend on the constant K as well as on the potential function.
Even if we assume a potential function of the simplest type,
for example, U(x)5c1x42c2x2, we need at least two pa-
rameters to express it. Therefore, estimation of a crude po-
tential function requires three or more experimentally deter-
mined energy intervals, one of which can be D0 . In this
context, it is very important to measure the transition to the
first excited state of the OH stretching vibration and the tun-
neling splitting D1 in this state. Frost et al.7 claimed that they
observed the transition to one of the doublet components in
the OH stretch state, but their D1 value seems rather unreli-
able.

The present experiment yielded precise values of the ro-
tational constants, their differences between the 01 and 02

states, and the F constant. However, they would be of little
use for the determination of the potential, because they are
more strongly dependent on the geometrical model rather
than the potential model.

Considerable evidence has been accumulated for the
multidimensionality of the potential governing the tunneling
motion in the S1 electronic excited state.6,9,13–15 It is prob-
able that this is also the case for the ground electronic state.
Thus, the determination of the potential function will require
measurement of dependences of the tunneling splitting on
the various vibrationally excited states.

VI. CONCLUSIONS

Pure-rotational spectra of tropolone in the ground vi-
bronic state were measured by microwave spectroscopy.
Tunneling-rotation transitions connecting the lower (01) and
upper (02) components of the proton tunneling doublet in
the ground state were observed by pulsed Fourier transform
microwave spectroscopy. The proton tunneling splitting in
the ground state, D0529 193.78860.026 MHz, and the
tunneling-rotation interaction constant, F516.456
60.015 MHz, were determined, as well as the rotational and
centrifugal distortion constants. The tunneling-rotation inter-
action constant was found to be reasonable in magnitude by
a simple one-dimensional model for the proton tunneling
motion. The molecule was confirmed to be planar in the
ground state although it has a negative inertial defect. The

dipole moment along the a axis, responsible for the rota-
tional transitions, was determined to be 3.42860.050 and
3.43860.050 D for the 01 and 02 states, respectively.
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