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(a)Intensity profile of Gaussian beam
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(b)Refractivity distribution of crystal
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Fig. 1 Intensity profile of Gaussian beam and refractivity
distribution of crystal, An<<0
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(a)Intensity profile of beam with dark notch

(b)Refractivity distribution of crystal
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Fig. 2 Intensity profile of beam with dark notch and

refractivity distribution of crystal , An>>0

2 SCIGISFE

S5 I A O D' BT S AR O S T Fe
LiNbO, ., H i 6 JE F o 8 mm. 5 5 2% & W | 3.
532 nm fF Sl i —F P H B WIEAEE T G
TR 3 ARG - &E B L 5 o 1708 . &
— BB 20 em EHE L, RAEF] LINDO, gk b, &
RAG AL TE B4R A5 20 2 mm 4b. 5 50020
B Lo Ja 75 A G AR I 22 5 — i 4R 0 D6 AR B
PBS. iz i ik 70 e Btk — L # PR 532 nm OB TR



2406 T

¥ i 37 %

T & IR S 2 A4k O . 488 nm (6 — 47 T & 16
3R 3l 19 A 4R D' » I e 1 p O AL 2k A% . 488 nm
MY RGP — AT e 228 S8 BS.
PRy JeH e PBS Ja M5 5 6L L AL 46 ih 75 506,
R CTE A A S TH AR S BE AR 2N 5 mm., 28 R
TAR S IEM L. AR T FOL AT A MUE AT . ik
Ja g B 19 H AR AR SOt CCDL T 15

488nm \\M

Beam expander

532nm

LN Color cCD
L, L, PBS crystal filter

Half-wave
Filter plate

H3 Z=hikE

Fig. 3 Experiment setup
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(b)Normally diffracting output beam photograph

(c)Focused beam photograph

(d)Input beam profile
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Fig.4 Beam photographs and profiles of the input beam,the normally diffracting output

and the focused beam
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Abstract; The influence of background illumination on the transition from self-defocusing to self-focusing
characteristics in photorefractive crystal was analyzed theoretically and testified experimentally in lithium
niobate crystal, which resulted in the concrete transiting conditions by R>1 for crystal with different
photorefractive property of An<C0 and An>>0. Based on the sense of Glass constant in photovoltaic effect,a
theoretical model for carriers competition effect in photovoltaic solitons forming process was established,on
which the relative spatial refractive perturbation in photovoltaic LN crystal was discussed, with a bigger
Glass constant for background beam,and the same result as the in the experiment was obtained. So the
conclusion that the carriers competition effect is just the intrinsic physical mechanism of the dynamical
evolution from self-defocusing characteristics to self-focusing one was achieved eventually.
Key words: Photovoltaic effect;Carriers competition effect; Background illumination; self-defocusing; Self-
focusing
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