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In this research, inelastic neutron scattering measurements of the low energy
phonons in single crystal specimens of relaxor ferroelectric Pb{Zn;sNb,)05; and
ferroelectric PbTiO;, known as (1-x)Pb(Zn,3sNb,3)03-xPbTiO; (or PZN-x%PT for short)
with x = 0%, 4.5%, 9% and 15% have been studied. The results show the temperature
and zone dependence of the lattice dynamic connecting to the diffuse scattering (central
peak at 20 = 0). The lattice dynamics in Brillouin zones, where the diffuse scattering is
strong, are observed to display different behavior from those in the zones where the
diffuse scattering is weak. In the (200) zone, where there is no observable diffuse
scattering, the effect of the diffuse component on phonons is expected to be minimal.
Based on the measured temperature depehdences of the transverse acoustic and
transverse optic phonon energies, we infer that there is no strong coupling effect. These
results are discussed in terms of the uncoupled harmonic oscillator. A compariscn of
the scattering in this zone to that in the (110) zone, where a significant diffuse
contribution is present, reveals a strong coupling of the diffuse component to the
acoustic mode. We speculate that the coupling to the central peak is the reason for
several recent conflicting interpretations of the lattice dynamics based on data from

zones with a strong diffuse component.
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