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Discussion with Reviewers

C.B. Carter: Could the authors elaborate on the obser-
vations that lead them to "believe that the pores in the
PZT films are created during the annealing."

Authors: We (and others: Kwok and Desu, 1992) have
carried out various annealing experiments of rf-sput-
tered, sol-gel deposited and Ion Cluster Beam deposited
lead titanate and lead zirconate titanate films. De-
pending on the amount of excess Pb in these fiims, high
and prolonged annealing causes a higher concentration
of these "micropores" in the films. If the amount of
lead in the films is close to stoichiometric, we have seen
very good "pore-free" films even after annealing. We
also believe that these film features are not simply
milling artifacts. Rather, they depend on the composi-
tion and processing of the films.

G. van Tendeloo: The authors mention that the small
grain size of the PZT films makes it difficult to image
domains by the TEM. TEM is supposed to be ideally
suited for imaging small features.

Authors: We agree. What we mean, as we made more
clear in the text, is that when the grains of the material
are 0.2 um or so, and when the composition of the PZT
films is close to the morphotropic phase boundary
(MPB), the c/a ratio is very close to one and twinning
and domains may be very difficult to see. It is difficult
(although we have had some success, Goral et al., 1990)
to get a clean diffraction pattern from a single grain to
unequivocally observe twinning. Close to the MPB,
there is also the question of mixed phases that will also
affect the diffraction patterns. For higher Ti content
films and lead titanate, it is easy to see twinning and
find domains. In the case of bulk ceramic samples,
grain sizes are very large (on the order of several
micrometers) so that good, single crystal diffraction
patterns can be easily obtained and analyzed.
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