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In Situ Analysis of Domain Structures in
Epitaxial Pb(ZrTi)O3 Thin Films and
Discrete islands Using Synchrotron X-
Ray Diffraction

Kitho Lee, Yong Kwan Kim, and Sunggi Baik
Dept. of Materials Science and Engineering, POSTECH

Ferroelectric domain structures and their evolution are greatly
affected by the misfit strain and its relaxation during epitaxial film
deposition on single crystalline cubic substrate. Below the Curie
temperature, cubic phase transforms to tetragonal phase with
periodic 90° twin-like domain structures. These domain structures
and their formation mechanism were characterized extensively by
reciprocal space mapping using synchrotron x-ray diffraction with
an in situ high temperature stage. The degree of c-domain
orientation, domain tilting, phase transition, and misfit strains could
be investigated in continuous thin film and discrete islands.
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Properties and Preparation of ZnO Nanorod
Arrays by MOCVD
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Growth of 1D ZnO Nanorods

A. N, Baranov and ¥.-J. Oh
Materials Science and Technology Division, Korea Institute of Science
and Technology. Seoul

Synchrotron X-ray diffraction and high temperature SEM
examinations were used to study crystallochemical and morpholo-
gical evolution of a ZnO-NaCl system during thermal processing.
Decomposition of ZnQO precursor (Zny(OH),CO4-xH,0) at T< 400°C
is accompanied by shrinkage and destruction of its fiber-like
particles into nanosized isotropic ZnO crystallites. Intensive
intergrowth of ZnO nanoparticles and its interaction with coarse
NaCl crystallites leads at T=650-700°C to the formation of a
continuous sponge-like framework. The higher temperature processing
at T2700°C is accompanied by the appearance of nanorods. The
role of the metastable liquid phase in the formation of ZnO nanorods
at T<800°C is discussed.



