H31% H5H IS S Vol. 31, No. 5
2004 4£ 5 A CHINESE JOURNAL OF LASERS May, 2004

NERE: 0258-7025(2004)05-0563-04

A D He B AR AT 28 fob A (KRR
AEF TR 5 51~ %F
PR T, G, BEA, KEX

P E BB T OGS E AT R BT BRSO B ARERERALRE, B PU% 710068
( PRER¥FYHEA, B 200433;° T CHEEBYE AR, BRI EX§ 721007 )

WE MR PR T ARENEREITE & b AR IR 08 5 OB R INF 3T A4, 45 1 T B3-9 L -5 B OB R 90
TR BRINF A% . BT IR T 35035 5 3R 359 23 8] B ORI OB AR B0, A [/ F 12 I8 F %3 4b e 3% JE 3 59 25 (8] B i IR
FHER FHRRUMMERINT  BEEBARE . 26 R ZO0 7T 2005 B, B 0709 JE 20 1 3 3h O A2 36 5% 1 o IR IR
RGN 3 B R R MW 3 7 2 BT R A R IR IR IR R IR F 38 5 M5 B A B o, BT IER MK 3h F Bt %
Ak S 1 9% 18 P % 0 OF B DB AR IR X B JE R MR I B 5 AR L B AT R AL O IR AR 1 P B R R BE OB AR INF Xt . an SR ik OE
LA R B 3R A0 I 4 DA B B R A T B, 53X SBT3 BB AR B, A8 5 1 B F 7 Y AR 6 9T AR A R 4B BR E (LiINDBO;)
R

REIR  JEH T I &M BINTF s SRR BE

RESES 0437.5 X R A

Incoherently Coupled Low-Amplitude Soliton Pairs in Biased
Photorefractive-Photovoltaic Crystals

LU Ke-qging"?, ZHAO Wei', QIAN Shi-xiong?, DOU Chun-sheng®, CHEN Guo-fu'
! State Key Laboratory of Transient Optics Technology s Xi’an Institute of Optics and
Precision Mechanics, The Chinese Academic of Sciences, Xi’an, Shaanxi 710068, China
? Department of Physics, Fudan University, Shanghai 200433, China
3 Department of Physics, Baoji College of Arts and Science, Baoji, Shaanxi 721007, China

Abstract A theory on incoherently coupled low-amplitude soliton pairs for screening-photovoltaic solitons in biased
photorefractive-photovoltaic crystals is investigated that gives rise to the analytical solutions of bright-bright and
dark-dark soliton pairs, which are due to both the spatially nonuniform screening of the external electric field and the
photovoltaic effect. These soliton pairs, differ from screening soliton pairs originating from the spatially nonuniform
screening of the external electric field and photovoltaic soliton pairs originating from the photovoltaic effect, are of
interesting properties. When the photovoltaic effect is neglected, their nonlinear wave equations change into that for
screening solitons, and these soliton pairs change into screening soliton pairs. When the external bias field is absent,
their nonlinear wave equation change into that for photovoltaic solitons in closed and open circuits, and these soliton
pairs change into photovoltaic soliton pairs in closed and open circuits. If the carrier beams share the same
polarization, wavelength, and are mutually incoherent, these soliton pairs can be obtained. Relevant examples are
provided where the photorefractive-photovoltaic crystal is lithium niobate (LiNbQOs) crystal.
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Fig. 1 Soliton components, |U|? and | V|? as a function
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