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In the process of anisotropic self-diffraction in photorefractive BSO (Bi12Si02) crystals the polariza-
tion of the diffracted reference beam can be orthogonal to that of the transmitted signal beam. In our
experiments the diffracted reference beam was isolated from the transmitted signal beam by an
analyzer with the signal-to-background ratio of 235. Using this technique an optical lock-in detection
was realized for a phase modulated beam in the configuration of two-wave mixing. The function of
band-pass filtering having the center frequency that is the same as the modulation frequency of the

reference beam was also confirmed.
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Fig.1 Anisotropic self-diffraction in Bii2SiO2
crystal. (a) crystal orientation, (b) self-diffrac-
tion process. E is the space-charge field and K¢
is the grating vector.
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Fig.2 Dependence of the self-diffracted light
intensity on the azimuth ¢ of two linearly polar-
ized input waves. The azimuth ¢ was measured
from the <110> axis. (Solid line: curve fitting
according to the square of sine function)
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Fig.3 Dependence of the signal-to-background
ratio (®) and the diffraction efficiency (®™) on
the intensity ratio of signal wave to reference
wave. The signal-to-background ratio was
defined as the ratio of the self-diffracted refer-
ence to the residual transmitted signal.

A1 FTTHBEER 0%, V0D EHEFETTH
%L %%90° kL7, BSOIZFig. 1(b)IZRT & 5 IR
RTFERHETIRE > THRENT WS, FBRICART S
B OESMEE RO FMARRETFCL > TED S
, BEFREICERY 7 F VORI FAHAAEE
KT 5EIFELR, HEL2nm DX T % BSO
HEEEMIF 6 mmT T, TNEEET S L, HEs
FEROHFLMIET 2 $ TICERRET A O H AL 41°
E#ET 5., Lo T, E&Y 7 Fde BEEILED
RCREBAER IR 20 RRET 2 49° O MM
BETHFTLV, EBRERRIIOZLLELL—HKLTY
5, brARETOEFBIEZEROEETT 4 v T 4
I RLIZHDTH S,

EITEIR L FERHEF O (b2 mELCBE L CHlE
L7 fER % Fig. 3 wwRd, EHRMHERFEELL 1O L
ERAWCRD, WELSEMT 2 L &b EIITEmY
52 ERMIEIRLTWS, e, B THBHEOI >~ b
FANDHFECRS LEKRECOS Z L b ERSNS,
M, FENESHIGRELSENTsE LD
WHEFECHA L TwaE, Ihs REELOMINc#E-> T
EHERELHEINT 2 E& & D b EAXOEMOEE D
FRRENTDTHE, I TESHEFLRIBET»
SENHT L 2EBY 7 F VAT 2 ETEHRE
ELTERL TS, BENMEFTHLORKMEIZN235 T
HY, Zhid Troth 5 DFERY O 3 BEREDOMEICHEY
T35, AR THVIRET L RT3 50 dB D
KibE b0, HEEMICEL &y 7P AREREEAD

BEEEHVIEEO LD BRERMETH 3.

KPR TR S EREZ T TR RHE59 0
STy 7 4 VHERHEIZ D W TERBICKRITET 3, 0
HiTl, BRPETIECBY 20y 747 Y7L
POBEERL, SFP—Lo—1X7 4 0V5 —DkE
ZEFFCELR®E DD I E, & 5IIIFEROIGERRL A
WECHIEIE 2D 2 REEBICHMS T 5 2 & 2R T,

7AMNVTZ0T 4 TREERTITV—T7 4 v 7 DK
ENLETCORERE cr L LTEEL, £y 70
Mo E BRI RIER 111, 1, BRAAAKEY 01, 02 TZ
NZENNHEREZ S, JhsERARKECIE

w1, 0227t (1)

EVSBERPE DT> T3 ERET S, IheD)
FEOXREEATRET S LiIck > TEK S 5 space-
charge field® &

Esco< Jo( ) Jol pz) + 22}1%C05(%W +ng)

+2§1%@———Msin(nut+n¢) (2)
V=w1— w2 (3)
&b, 2L, 2IToREREEHEOMMEE,
Jnl) B n RO~y 2 VB TH 5,
%72 BSO @ & 5 R BREFEEHD/NS iR BT
3 EHEIE 9 i
7oc| Escl? (4)
LELZEDTES, INIIMHEEREORESERTH
5 e HICHCEITROREIE T H 5. N(2)ds
FOCOEFRBRERARE T 2 2 itk >, EEDAMME
BRI (> 7 F W) BRI TE 2 2 2RL T
W3, FRR(2)EBVT v=0 LB L BCHETLHE
EREFAEREERAGEHOMMEECKEL, B
phase-sensitive detector (PSD) & U THEEET 3 Z L &%
BHonrtis,
HEHT Y 74 VREO»DOEREEX % Fig. 4
W3, LD YAGY —% — (532 nm) O B — A2 iX



AAMECEITICE 20y 74 i (8- KA - 55 - M)

BS
Z K1

P ZM:

PzZM, IR

LD-pumped
YAG laser
532nm

Fig.4 Experimental setup for optical lock-in
detection by anisotropic self-diffraction. L, col-
limating lens; F, optical filter ; BS, beam split-
ter; PZM1, PZM,, mirrors attached to the pi-
ezoceramic transducer ; P, polarizer; A, analyz-
er; D, photo-diode.
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Fig.5 Photorefractive mixer output. (a) theo-
retical curve, (b) oscilloscope trace. Two waves
are modulated by 2.90 rad and 2.88 rad.
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Fig.6 Photorefractive mixer output. (a) theo-
retical curve, (b) oscilloscope trace. Two waves
are modulated by 1.45rad and 1.44 rad.
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Fig.7 Dependence of the self-diffracted light
intensity on the phase difference of two modula-
tion signals. (a) two waves are modulated by
3.1rad and 2.4 rad, (b) two waves are modulat-
ed by 3.9rad and 3.0 rad.
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Fig.8 Photorefractive band-pass filtering. Both
of two waves are modulated by 1.8 rad. (a) both
intensities of two waves are 1.7mW, (b) both
intensities are 3.4 mW. .
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