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Polarization scaling in wultrathin epitaxial ferroelectric het-
erostructures: First-principles results JAVIER JUNQUERA, Dep. of
Physics and Astronomy, Rutgers University,Piscataway, NJ 08854-8019, PHILIPPE
GHOSEZ, Dép. de Physique, Université de Liege, B-4000 Sart-Tilman, Belgium,
KARIN M. RABE, Dep. of Physics and Astronomy, Rutgers University, Piscat-
away, NJ 08854-8019 — To resolve the apparent inconsistency between the high c/a
and the low measured switchable polarization of ultrathin Pb(Zro2Tips)O3 (PZT)
films !, we have carried out first-principles effective hamiltonian simulations. The
epitaxial strain constraints and the thickness dependent residual depolarization field
&4, arising from an incomplete screening of the dipole surface density by real metal-
lic electrodes, 2 are properly included. As the thickness decreases below 150A, the
increase of £; in the uniformly polarized state drives a phase transition to a state
with 180° stripe domains, similar to that observed for PbTiOj3 films on insulating
substrates 2. Although the net polarization is zero, each domain exhibits the bulk
strained polarization and tetragonality, 1.25 % larger than in the unstrained sample,

yielding a consistent interpretation of the experimental data. Work supported by
DOE Grant DE-FG02-01ER45937
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