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ATOMIC CHAIN WITH MULTI-NEIGHBORS
INTERACTION AND LATTICE VIBRATION OF
ONE-DIMENSIONAL FERROELECTRIC"

XU Wen-Lan LU Wei
(Mational Laboratory for Infrared Physics. Shanghai Institute of Technical Physics.
Chinese Academy of Stiences. Shanghai 200083, China)

Abstract The lattice vibratoin behavior of the diatomic chain mode] with mult-neighbors was investigated using
the real space method. This model is the simple approximation of the ferroelectric. The investigation demonstrates
that the long range Coulomb force is really the important cause for the soft mode of phase transition. The new

characteristic of the lattice vibration for the impurity was found.
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Fig.1 The dependence of w, in the center
and edge of Brillouin Zone on §
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Fig. 2 The influence of @ on the vibration density
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dashed line is for §=—0.9
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Fig- 3 The atom vibrations ; the solid circles are the heavy atoms, and the empry
circles are the light atems. A, is the amplitude of the (th atom
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Fig. 4 The high frequency local vibration

mode with the light impurity in the 49th

site when 8= —0. &, the symbols of the

atoms are the same as in Fig. 3 and the
solid box is the light impurity
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Fig. 5 The density of states with the light
impurity (a) the mass defect model, which
reveals the high frequency local model and
the forbidden mode; (b)Y 8/#3
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