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Bismuth vanadate BiVO4 undergoes a
second-order ferroelastic phase transition
at TC=525 K. The high-temperature parae-
lastic phase has a tetragonal scheelite struc-
ture with space group I41/a (C6

4h). In
the sheelite structure, the isolated VO4
tetrahedra are separated by the Bi3+ ions.
The low-temperature ferroelastic phase has
a monoclinic distorted scheelite structure
with I2/a (C6

2h). Brillouin scattering studies
revealed a dramatic softening of transverse
acoustic (TA) modes polarized on the (001)
plane at TC.[1-2] We studied the lattice dy-
namics of BiVO4 in the paraelastic phase.
Inelastic neutron scattering measurements
were performed using the triple-axis spec-
trometer T-11 (HQR) at JRR-3M.

We performed transverse constant-Q
scans at q = [

√
2ξ cos θ,

√
2ξ sin θ, 0] polar-

ized in the (001) plane, where θ is an ab-
solute value of the angle from [100] in the
(001) plane. The angular dependence of
the TA phonon energy corresponds reason-
ably to the results of Brillouin-scattering
studies. Figure 1 shows that a differ-
ence in the TA phonon energy between
q = [

√
2ξ cos 35◦,

√
2ξ sin 35◦, 0] and

q = [ξ, ξ, 0] becomes large with increas-
ing ξ. These results demonstrate that
the acoustic symmetry axes in a tetrag-
onal scheelite structure deviate from the
crystallographic high-symmetry [ξ, ξ, 0] di-
rection. We measured the phonon dis-
persion relation along the [

√
2ξ cos 35◦,√

2ξ sin 35◦, 0] direction at T=533 and 773
K. The results plotted in Fig.1(b) indi-
cate that the softening of the TA mode
along [

√
2ξ cos 35◦,

√
2ξ sin 35◦, 0] occurs

in the small ξ region. Brillouin-scattering
measurements revealed that the frequency
of the TA phonon propagating along the
[
√

2ξ cos 35◦,
√

2ξ sin 35◦, 0] direction be-
comes small toward Tc. Thus we expect

that the TA phonon branch at T=533 K have
a relatively flat slope in the vicinity of zone
center. We also found a central peak as-
sociated with the softening of TA modes.
Further experiments are necessary to in-
vestigate the lattice dynamics of tetragonal
BiVO4 in a wide temperature range.
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Fig. 1. The TA phonon dispersion curves in tetrago-
nal BiVO4.
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