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Sodium niobate NaNbO3 exhibits a
complex sequence of structural phase tran-
sitions as a function of temperature.[1]
Above 913 K, NaNbO3 has a simple cubic
perovskite structure. Below this tempera-
ture, there are at least six phases. Antifer-
rodistortive (AFD), antiferroelectric (AF),
and ferroelectric (FE) phases have been
identified in NaNbO3. The complexity of
the phase transitions suggests the existence
of competing structural instabilities in cu-
bic NaNbO3.[2] We studied the lattice dy-
namics of cubic NaNbO3. Inelastic neu-
tron scattering measurements were per-
formed using the triple-axis spectrometer
T-11 (HQR) at JRR-3M.

Figure shows constant-E scans for the [1,
1, 0] direction polarized along the [1, -1, 0]
direction determined at 970K. In contrast,
constant-E scans for the same direction po-
larized along the [0, 0, 1] showed that the
TA phonon energy is approximately 8 meV
at the M point. This indicates that the M-
point TA phonons with polarization along
[1, -1, 0] soften significantly in the cubic
phase. Furthermore, we found out the soft-
ening of the R-point TA phonons. Softening
of these zone-boundary phonons (the M3
and R25 modes) is interpreted by the insta-
bility of rotational modes of oxygen octahe-
dra. In addition, preliminary experiments
show the softening of long-wavelength TO
phonons for the [1, 1, 0] direction polarized
along the [0, 0, 1] direction. Present results
roughly explain the diffuse X-ray scattering
data in the cubic phase.[3] The complicated
situation of soft modes at zone-center and
zone-boundaries seems related with the ex-
istence of the sequence of phase transitions
below 913 K. Further experiments are nec-
essary to investigate phonon dispersion re-
lations in cubic NaNbO3.
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Fig. 1. Constant-E scans around the zone-boundary
M point measured at 970 K.
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