B2t HiH
2004 4£ 4 A

¥ ¥ iR
ACTA OPTICA SINICA

Vol. 24,No. 4
April, 2004

XEHE . 0253-2239(2004)04-527-4

Ce: KNSBN 5 {45 195 35 B 45 v 1) D8 Jd 50 17

ARA A& REX Ke¥ f#4
CRHEK IR S HOR Bt R 071002)

WE: RAMEBAERNZLERRE W T2 MEREN(Ce: KNSBN) AR KB AL BT HES
SR IZ 6 AR R B FT IF 4% 8 T 0 S AR -A 3 48 B0 A ()R AL MU L IR T Ot R AR Dt 3R I8 0B B O B BORE X AR
HELREF M., FRERH 632, 8 nm He-Ne #OLTE Ce: KNSBN & &5 AMEHER e BB FERENE A
JEIRBER I, M ASTEIR KT 30 mW/em® B, AR ERZUROEMAON . B EMRE 7B Ce: KNSBN &
R PRI S s A R Y R A S S R BT T T ) B PR A MBS TRUGHE, ER RIS R 5%
B G5 R A B

KEWR: SLIERME; LBBNL; MG SR HE

FE42E . 0734: 0438 PR IREG: A

The Fanning Effect on the Dynamics of Two-Wave Coupling
in Ce: KNSBN Photorefractive Crystal

Guo Qingling Liu Feng Liang Baolai Zhang Jingping Wei Yanhong

(College of Physical Science and Technology, Hebei University, Baoding 071002)
(Received 6 April 2003; revised 5 September 2003)

Abstract: A non-synchronously-numerating experimental system is applied to measure the gain
of two-wave coupling in a Ce: KNSBN crystal while the signal beam and the pump beam are
non-simultaneously opened, and the effect of fanning on the dynamical characteristics of two-wave
coupling is discussed. It is shown that there is significant writing beam intensity threshold effect of
fanning as 632.8 nm He-Ne laser is used to write the volume grating in Ce: KNSBN crystal, and
obvious fanning occurs only if the writing beam intensity is higher than 30 mW/cm®. Modified
wave-coupling equations are used to simulate both the dynamical process of two-wave coupling and
the gain as a function of the opening time interval between the signal beam and the pump beam.

The theoretically calculated results are coincident with the experiment data.
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Fig.1 Experimental setup
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Fig. 2 Temporal evolution of I’ and I's
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Fig. 3 Temporal evolution of the transmitted light. (a) I, =63 mW/cm?, Ip:Is=50:1; (b) I, =57 mW/cm?, Ip:Is=5:1
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Fig.4 The variation of I+ as a function of time
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Fig.5 The incident intensity dependence of fanning
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Fig. 6 The dynamic curves of G when the pump and

signal beam open non-simultancously
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Fig. 7 Dynamic curves of the pump: the signal and

the fanning beam intensity
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Fig. 8 Computer simulated results of G

it L FB Y HeNe 632. 8 nm ¥t 7
Ce: KNSBN & & 1 5 A & 't M i, S't 8 2800 77 78 B
B A SR B E , A SR KT 30 mW/em®, A 77
TEIRFVE G RN . BEE 155 6 i S 47 I B[R]
IE] B Ar f35 K, B3 T 0% B X 32 Y6 AR B B FEHC B
A BE B Y 22 B3k 1B 1Y B 8] SE 4 , B KRB B3 45 U8
ANo BIATE B BN B RE & B J7 B2 X Cet KNSBN

AR PSR S A AT TR MRS
RELWEF .

5 F X W
1Chen H C, Sun D L, Song Y Y e al.. Growth and
properties of a TB type photorefractive crystal. J. Crystal
Growth , 1993, 128(1~4) .880~885
2 Guo Qinglin, Fu
Discrimination enhancement of optial correlation pattern

Guangsheng, Liang Baolai e al..
recognition via Ce : KNSBN photorefractive crystal. Acta
Optica Sinica (& F F ), 2002, 22(6):641 ~ 644 (in
Chinese)

3 Zhao Jianlin, Wu Jianjun, Wang Bin e al.. Image edge-
enhancement using photorefractive two-waves coupling in Cr
:SBN crystal. Acta Optica Sinica (6% #4#&), 2001, 21
(11) :1343~1346 (in Chinese)

4 Ji Xuanmang, Wang Jinlai, Liu Jinsong e al.. Intensity
dependence of four-waves mixing at intermediate region in
photorefractive crystals. Acta Optica Sinica (F% 5 F ),
2000, 20(12) :1591~1595 (in Chinese)

5 Residori S, Ramazza P L, Zhao Mingjun. Dynamics of beam
fanning in Cu-doped KNSBN. Optics Communications ,
1993, 102(1~2):100~104

6 LiY, Liu S, Yang M et al.. Superior real-time holographic
storage and properties in doped potassium sodium strontium
barium niobate crystal. Opt. Lett., 1997, 22(4).212~214

7 Ramazza P L, Zhao Mingjun. Experimental study of two
wave mixing amplification in Cu-doped KNSBN. Optics
Communications, 1993, 102(1,2):93~99

8 Kamber N Y, Xu Jingjun, Mikha S M et al.. Threshold
effect for photorefractive light-induced scattering and signal
beam amplification in doped LiNbO; crystal. J. Appl.
Phys. , 2000, 78(6) :2684~2690

9 Byron Q, Yeh P. Fanning noise reduction in photorefractive
amplifiers using incoherent erasures. Appl. Opt., 1994, 33
(2):283~287

10 Zhuo Zhongxiang, Sun Wanjun, Jiang Quanzhong et al..

Study of the response time of two-coupling in
photorefractive crystals. Chin. J. Lasers (¥ B ¥ %),
1996, 23(2):187~192 (in Chinese)



