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m Knowledge of the charge density in a
unitcell is not sufficient to
determine the polarization,

P=Q"' fceﬂ P(r)d’r V-P(r) = —n(r)

Al 3 -1
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CMD Resta, Ferroelectrics 136(1992)51.

mThe dipole of a periodic charge
distribution is ill-defined, except the
case in which the total charge is
unambiguously decomposed into an
assembly of localized and neutral
charge distributions,

P is not a bulk property, while the
variations of P are indeed measurable,
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AP=§Z*u = 7 =-1.99 Bornc)ﬁﬁl B

Ishii, TO (unpublished) ¢
AP, = +0.147C/m*>

ion 7/

AP, = -0.196C/m> = ¢ *
AP = AP, + AP, = -0.049C/m>

Posternak —-0.05C/m*
Vanderbilt —0.057C/m°?

experiment |-0.07C/m”
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a I

A B 01 O2
BaTiO, 2.75 7.16 -5.69 -2.11
SrTi0,  2.54 7.12 -5.66 -2.00
CaTiO, 2.58 7.08 -5.65 -2.00
KNbO, 114 9.23 -7.01 -1.68
NaNbO, 113 9.11 -7.01 -1.61
PbTiO;  3.90 7.06 -5.83 -2.56
- PbZrO, 3.92 585 -4.81 -2.48
BaZrO, 2.73 6.03 -4.74 -2.01

Zhong, Vanderbilt, PRL 72 (1994) 3618.
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Displacement induces charge transfer via
covalent bond between Ti-3d and O-2p
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