52 5 2003 5
1000-3290/2003/52 05 /1162-06 ACTA PHYSICA SINICA

Vol.52 No.5

May 2003

(©2003 Chin. Phys. Soc.

¢ LiNbO,

1 1 2 1 1

] 300071
: 100044
2002 6 28 2002 10 19
¢ LiNbO; Fe
+ c
PACC 4240 4265M 4270G
1. 3
1989
LiNbO, Fe —¢c
1
21995 K-
mins LiNbO, Fe
’ + c —-C
2.
S
20mW
632.8nm BS,
: LiNbO; Fe LiNbO, Fe LiNbO,
Th  LiNbO; Fe Mn ¢ S,
S
A/ T BS,  BS, D,
Al I, D,
+ c .
LiNbO; Fe 0.18cm
3 ) —e 2" LiNbO, Fe Th
0.03wt% 0.02wt%
Fe Mn 0.4cm
0.06wt% .

" 69878009 60078013 60278006

He-Ne
L,

1#

0.07wt%

0.4cm
34
0.03wt%

LiNbO,



5 c LiNbO;, 1163
L ;
e T "M e
He-Ne > 0. 25'\,1 T iEH R @
S > BS Dy
Aot BS; | 5% 0.20 | R
2 0154
. L = \
2 0.10
L‘J \\MH,Z‘.W‘“*-’\—\\___,,M\_’
0. 05
1 0. 00 T T T T T
0 50 100 150 200 250
t/s
3.
0.30 7
1 +c I, = 0. 25 4
68.4W/cm’ L, 8mm 0. 20
g 0.15 4
=
2 0.10
0.05 1
0. 00 T T T T T T T T "
0 20 40 60 80 100 140 140 160 180
) B I, = t/s
68.4W/cm’ 3a b d
L, 8mm
S, S, S
=
I, = 50W/cm’
3¢ -
0.0 T T T T T ,
0 30 60 90 120 150 180
. 4 b 1 4 d t/s
1 4 b 2
4 d 2 2 +c a
4 b 3 b ¢ 1# 2% 3%
4 d 3
4 b 4 d 4
3 -c
4b 5 4d 5 L, $mm
4 b 6 S I,
4 d 6 5 A
r AT 1,
4 b 4 d 1 6 . T 3
16 po [l 1= R L
) 4 b 4 d =M I, I,
4 a 4 ¢ d I,



52

1164
Io,=R1-R I, t=0 2.286 13.5¢m I, I_,
D, D,
R= n-1%n+1? n=
0.8 1 .
TV LT T e ey e .
Nt T T U B A T T A S T
0.6 1 Z‘;’ A A
A
2 0.4 X34  RERAE
S S O E s
R :
(N3 NN N NN N
0.2 4 R RA%
T BEHHE (@) 0.0 ~ (b)
0.0 r . . y T T T T
0 50 100 150 50 100 150 200 250
t/s i/s
R R4t
0.5'#: ]:',/, '.r‘i ’,.q l_ﬂ — o
S
[t
(©) 0.3+ - . . . , ,
. . . . 0 50 100 150 200 250 300
0 200 400 600 800 t/s
t/s
l -c a b c d 1# 2% 3% a b
d Iy =68.4W/en? ¢ Iy = 50W/cm?
~



Absent Image
File: 0


5 c LiNbO;, 1165
0.10 1
a1
| 2
0.08 P2 +c
w 0.06
£ s
™ 004 L 2
. 04 " -1
" :(” ) ~ 14%
n+1
0. 02 1 . .
0.00 L— ; ; . _ I — 1
1.0 1.5 2.0 2.5 3.0 d ¢2d ?, - 2
I, /Weom- x I + I,
I #1,
5 123 1* 2# 3*
S
+c
a - C
& .1
1.0 - :§
4 2
0.84 * $
L, a
E a 1 ] *
<
0.6
. . ]
0.4 . ;
35 40 45 50 55
Iy /Wecm™
8mm
6 123 1* 2% 3% AT
5
4. +o
2
4.1. - ¢
a - C
2 +c
7b
k, =k, - e
kl’
LiNbO, .
- C
3 -c AT



1166 52
4.3.
4
S 4 ¢ 4 d
=
4 a 4b
4
0.1 T T T T T
0 300 600 900 1200 1500
t/s
8
0.4 R A% c +c
N T EH % .
N ~ te E,
e -
0.34 Trmeeerr PQ
& O. 2 | R sc
+c -c E,
0.1
b
® +c E.
5(I)O 10I00 15I00 ZOIOO
t/s
c
7 a b +c¢c —-c¢
6
1* 2* 3*
Fe Mn
Tb
Fe Mn Er
4.2. + ¢
8 LiNbO; Fe +e¢
E;
c + c
2 a 7 a 5.
c
LiNbO,



5 ¢ LiNbO, 1167

+c
1 Liu Simin et al 1989 Opt . Commun .70 185 3 Krumins A et al 1995 Opt. Commun . 117 147
2 Ling Z F et al 1991 Acta Phys . Sin. 40 1786 in Chinese 4 Li F F et al 2001 Acta Phys . Sin. 50 2341 in Chinese
1991 40 1786 2001 50 2341

Guo R et al 1992 Chinese J. Laser 1 67

Light coupling in c-cut doped lithium niobate crystals *

Gao Yuan-Mei'  Liu Si-Min' ~ Zhao Hong-E*  Huang Chun-Fu'  Guo Ru'  Wang Da-Yun'

' Department of Physics Nankai University Tianjin 300071 China

2 Department of Physics Northern Jiaotong University Beijing 100044 China

Received 28 June 2002 revised manuscript received 19 October 2002

Abstract
We investigated experimentally the coupling behaviours of the transmitting and reflected light in three c-cut doped lithium
niobate crystals. We find that when the direction of the incident light is along the -¢ axis the quasi-period oscillation behaviour of
the reflectivity and transmissivity is caused by the energy transfer with diffusion and the photovoltaic-effect related transient energy
transfer the directions of these energy transfers are opposite to each other but not caused by quasi-breakdown of the photovoltaic
field. When the direction of the incident light is along + ¢ axis the directions of energy transfers caused by both mechanisms are

the same so oscillations will not appear.
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