FoE B
CHINESE JOURNAL OF LASERS

®32kE HBTH
2005 4E 7 A

Vol. 32, No. 7
July, 2005

NXEHRS: 0258-7025(2005)07-0903-05

P2 b rg e A IR FT R 22 Ml IR 1
% B, 8% B, NBE, EER, BAT, BAEE

(FETT R W32 Bt 7% s, K 300071)

WE T BBEN A,V BB/ 5 98 18 3 R 4 X B2 e Y, G = (B IR IE RAR O P B E R L — R
RSB TR . 22 TXMEGREN, Sl THRERITARE AR — R =W INT HELTE,
FHAEBARIT AT LiNDO; : Fe Sk 45 il T B I S M BUE BT 5T T X FOK 25 [0 98 F 9 3 S 452 Bl InFE A Rl
R PT IR BE T 0 BT 5 B A0 A 2 20 A 5 M AR AR IR KT 6 09— A A 1 A2 8 S B A 5 — (b 2 e 2 SE 6 A — L i)
RGN IT K BE 2R AL S, B A 3 2 W A T LA S i 98 T 9T 35 v 0 A Az 28 0 DA R 5 TR0 A LB T O
AR FTIRINTF0 5 BOR IT Z (B B9 52 /]

XEE ARRMOEE SEAERITHA; KEMIMT; FHHKR

HESES 0437 XEIRIREG A

Photovoltaic Gray Spatial Solitons in Photorefractive Crystal

ZHU Nan, GUO Ru, LIU Si-min, HUANG Chun-fu, WANG Da-yun, GAO Yuan-mei
(Photonics Center , Department of Physics, Nankai Univercity, Tianjin 300071, China)

Abstract Plane waves are absolutely stable against small modulations in self-defocusing media, the dark spatial
solitons exist only in the form localized dark hole on the plane wave background. Based on such modulation stability,
the evolution equations for one-dimensional gray spatial solitons supported by the photovoltaic self-defocusing
nonlinearity are presented and its stationary solution in photovoltaic photorefractive crystal LiNbO; : Fe is given. The
properties associated with these gray solitons are investigated numerically, such as soliton profile and its phase
distribution for different values of soliton grayness, and the normalized transverse velocity and the normalized full
width at half maximum (FWHM) of photovoltaic gray soliton as functions of normalized intensity and degree of

grayness. These properties can be steered by adjusting the relative phase difference on either side of the soliton wave. Both

similarities and differences between photovoltaic gray solitons and screening gray solitons are emphasized.
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Fig. 1 Transverse velocity v of a photovoltaic gray

soliton as a function of p and m
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Fig. 2 Normalized intensity profile of a photovoltaic gray

soliton at p=1 and for various of the grayness factor m
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Fig. 3 Normalized FWHM of a photovoltaic gray soliton

as a function of p and m
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Fig.4 Phase profile of a photovoltaic gray soliton at

o= 1 and for various of the grayness factor m

G K = R PRTF BRI B8 o X TR K 2 [ PR T, 18
pae 1 UTERTT LA B3 o AH AL 2 , (B X 50 2K 23 6]
T RALEBK o EHEFH AL S HB, XBE
K5 TR ROR 2 BT B — A EE X F.

JR 25 R PR B 1) B 3l A T 58K

x = %m(m |E,|>V2, (17

%t F LiNbO; : Fe fh{&, r;; = 30. 8 X 107 m/V,
n.=2.20, | E, | =10° V/m, p=1, JK 23 |8] IR F I &
DR o SHIREE m R EE I 5 45 . B 5 7]
AEH m K EALB K, B0 2Y m=0. 8,431 mm
Jg x=3.9 pm, JKZ[EINF BB s 2 K7 4F
BH—MER. B RN KEFX MKE m 5
BRI T ER X, LB o EEEORN—
e A EER B R AR S ks
)4 BB 8 I AE LINDO; : Fe @R AN H L,

FETH S AL BARL2E b= (n 1 (n 1 A
R HEIEIN) 57 5 35 B BED T T AR — 5 98 0 0 3, 4

POLIRE A BRSSO , IR DR RS
NS B R S — B0 X BRI F E R . 5%
Brrp RBLANGR ¢= rc, 3 Xoh 107 G T £ S TR 3 38 A4 0f
I T 500 B B 5 2R T, 1L B THT IO I8 3
T2 6> i, WK — B sh. X6l 2
N AR ZE AR X A RIS 5 AR AL 6>,
HBFEAERBRTR F MR 2n— <o, H A MR
KB B

4571
4.0
35}
3.0
251
20 f
L5 |
10

0.5
0.0

Transverse displacement /um

0.0 0.2 0.4 0.6 0.8 1.0
m
B 5 o=18RKIMFIE LINLO, : Fe Fi& &1 mm
JERE AL BEIR BE m W7 AL T £
Fig.5 Transverse displacement of a photovoltaic gray soliton
as a function of m at p = 1 after 1 mm of

propagation in LiNbQO,; :Fe crystal
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