49 1 2000 1
1000-3290 2000 49 01 0160-04 ACTA PHYSICA SINICA

Vol.49 No.1 January 2000
(©2000 Chin. Phys. Soc.

510275
1999 4 17

PACC 7780 7730

BT

pC em?

123121416
LT
KDP

1
.-
A o S
IR
@ ==
+ | *Q’
1 (a) (b) (e)PT1/2 ()BT 1/4
Q | ]
Q-=P. (c) IN1 (d) LT2/3 (g) KDP 1/6
1
C
2.
1b.
+Q . 1
le ¢

PT

69 46 53 25 4.8

71 50 57 25 4.7 pC em??

KNbO;

SbSI



161

13 TGS 109.
2
w Q
1
U Q
Q Qy=F W-e¢eU
sz l+exp E kT ’ldE/
W—-eU
JO l+exp E ¥T “'dE
W>eU. W<eU
Qo w F=1.
W>rT F
0 <0
F X =
1 =0.
Qo g W
w 1
+ oo
Q Qozj g W F W-.eU dW
+ oo
J g W dw = 1.
Q
=0.

W, =30 kT A=16 kT

=1 A g W =

U 2 4

C Q
OBA

g W

OBC’

Q/ Q0

3
2 C
U
W+ eU
2 D
2
2Q
Qo 2 4
CD OBC’'C
CD .
OB'H'H DGH]J
HH'B’OBC’C
HJKLCDGH L
—A 2 e.
2 0
CGHKC. C
B'OB

Q=Qy.

U=0

Qo 2Q
JKLC.



162

49

2
6
W/KT
- 100 - 50 0 50 100
17347 - n '
o . By
238" ... 3t [
0 !
w 174} s
1 >
1.0:- B
0.5F I,
5 !«'
i
S i
3 0
_05:- 1/',
-1.0 -. _-.'/:.,,_.L___.__‘—.,)
-ul)o —slo o slo ul)o
eU/kT
3
A Wm
90°. W,.=50kT A=4KkT
3 . C
BT C a
T, C BT C
13a 2 3. 3 13
23 g W
g W,.=90 kT A" =40KkT.
8 .
4
_ 2
g W = 1 AV exp — w 6
2 3
4 . Wy=50kT A=50KkT

g W 4

WO e
AL W,
4
W/kT
200 -—100 0 100 200
L T T
~0.01f
E |
N
g
0 I
1.0F =
’/I/
0.5}
< | "
N
S 0
-0.5
-1.0 : .
200 -100 0 100 200
e /kT
4
2
LATGS
4



163

~

36 1997 43 Jun-
diao Liu Yong Wang Wan-giang Cao et al. Acta Scien-
tiarum Naturalium Universitis Sunyatseni 36 1997 43 in
Chinese

41 1992 1898 Jing-de
Li Xia-lian Lu De-ming Lei Acta Physica Sinica 41 1992
1898 in Chinese
42 1993 674 Jing-de
Li Jia-bao Li Shi-liu Fu Acta Physica Sinca 42 1993 674
in Chinese
Jing-de Li Min Chen Feng Zheng et al. Science in China
A40 1997 290.
M. E. Lines A. M. Glass Principles and Applications of Ferro-
electrics and Related Materials Clarendon Press Oxford
1977 .
89 1999 Han
Shen Shao-feng Sun Jing-de Li Piezoelectrics and Acoustoop-
tics 89 1999  in Chinese to be published .
W.J.Merz Phys.Rev. 91 1953 513.
10 1981 736 Jing-de Li Wuli Physics 10
1981 736 in Chinese

THE SHIELDING THEORY OF FERROELECTRICITY "

LIJING-DE LI ZHI-QIANG LU XIA-LIAN SHEN HAN
Department of Physics  Zhongshan University Guanzhou 510275
Received 17 April 1999

ABSTRACT

We have developed the theory of boundary shielding approximation of electric polarization from which the values of

spontaneous polarization of some typical ferroelectric materials can be derived. The shielded charges in ferroelectricity are

in the state of surface bound polaron-dipole whose creation and annihilation must span a potential barrier. By introducing

statistical method four types of typical electric hysteresis loops of some common crystals and ceramics have been given

which are well consistent with the experimental results.
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