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Relaxor ferroelectrics gain much atten-
tion due to their extreme piezoelectric re-
sponses over a wide temperature range. It
is widely believed that polar nanoregion
(PNR), a local nanometer-sized region with
ferroelectric polarization and atomic shift,
plays an important role in the relaxor be-
havior. PMN-xPT system is a solid solu-
tion of typical relaxor Pb(Mg1/3Nb2/3)O3
(PMN) and normal ferroelectric PbTiO3
(PT). With increasing x, PMN-xPT sys-
tem change its dielectric response from re-
laxor to normal ferroelectric. Last year,
we have found the dipole motions in PNR
couple with phonon modes in the re-
laxor PMN-30%PT, which is explained by
pseudospin-phonon coupled model.[1] To
study the change of pseudo-spin phonon
coupling towards normal ferroelectric, we
explored the phonon spectrum in PMN-
34%PT. Neutron scattering experiments
were performed on the triple-axis spec-
trometer HER and PONTA installed at the
JRR-3 of JAEA.

Figures 1 show the contour map of the
phonon scattering intensity at (1 + q, 1 −
q, 0) measured at T = 400 K. For (a)
PMN-30%PT, the transverse acoustic (TA)
mode below 2 meV is heavily overdamped,
while the TA mode above 2 meV is under-
damped. For (b) PMN-34%PT, the upper
energy of the damped TA mode increases
to 4 meV. From the pseudospin-phonon
coupled model, a damping of phonon
modes is associated with a coupling be-
tween phonon modes and pseudospin flip-
ping motion. The increase of the damping
energy region with increasing PT-ratio sug-
gests that the pseudospin flipping becomes
fast towards normal ferroelectric.
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Fig. 1. Intensity contour map of the phonon scatter-
ing intensity at (1 + q, 1− q, 0) as a function of q and
energy measured at T = 400 K.
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