Wtk W2 S LR € G | Vol. A27. No.2
2000 4 2 J CHINESE JOURNAL OF LASERS February, 2000

TR b A S 1 2 A R IR )
A WA i A2
FE & RIS

(dbst Tk R2Em e & b 5d 100022)

RE AL LWRFT AL S G R 4x B M A w0 D B 1) 3L, AT TR ST T Al R e RS B S N
I TR) fR 35 A8 o SR IR S T e S 10 O M 60 5 A 5 A1 W s i RS B 8, S5 UE T AT ol B G B S A B 1)
PG 728 5 T b 3% 58 ) PS5 NI ) 3 AR ) A BT o S22, FE AR A B Al o, BRI
() 10 JE ) 4 B P ] A At o A0 AL G2 T A1 RS Ol B 1) 52 w0 ] LA 2L
RIS

1 5 75
P A7 B AR B ST 3 47 (10 bit/em® -48) i AT BRI AR IR, 760022 1

TR B PR N2 4 40 19 205 LA R AR A TR0 5 sl A ) ) B 2 FH 5%, DR1 b 1 2 52 BURHIF LA
AL H AT T 2 B A6 2% A0 A7 AR ILEE L A A SR SR S5 D7 TR AW ST 1 R g,
(ELPEAF i i 1 1T, 24 A 3t 0 Kt PR AR AT R A 4 A 2 3 AR BE IR B AR ) 7L

e T A R % AT S5 PR R R B B R R R Y A A BB AR IR 1 2 T A A I B A K
3 oA — U5 T, ATV 2 X A B RER ) O R A A A 132 tH AR PR R T T w7 2 22
o LAS ST 01, Tt SR i3 H A S8 O 125 41 WA 2 1, AN REFR AT BEA O RTS8, JF AT fig 5 |k
R JF 1AL - A% Kogelnik FREEBER R, X1 BRARA S 2 BLIC kb R, 3l AL AT 25 AR 1
S CE T H A (AR NS ) B B N4 R S 28 060 A8 o G 48 i (A AR R 4
AR RE, AT e A G 2 0 e 0T S A LU R A A 1 A ] AR sz S BB ATl i 35 0 i, TR
J R A A A IR R AR . (HU, AR 28 i A bl 00 2 ) (1) sh ARG 5 R B A8, A
AT B SERH T 23 A A 75 i sl ™, S 304 B B dc i 0 i AR BEAREAE AR T B A S %0
FEE, FRATERIC IS A RS k% o SR, AR RS O A7 AE, AT A2 di (A b 44 EAF A 1T
AR A ARG AL Ik

K51 S R SGCHT AR M EFE AR 4 18 T A RS (R B8 11 1) i, 245 180k 78 o I E
(O S S 2 4 RO, A SCHIRL 31 AECHIAHAE 0 O R m/2 944 B 45 H T AT WA i 42 1 4
(EA% o Hht 1 B S 8 4 RO AR 0 A 1 T A8 A A A, T EL 2 AP Al P 48 K 2 M0 B I

* (Mg [QARBFESIIES A RPN TH .
WeRT Y 0 1998-08-18: Wi 4% Lok H W 0 1998-12-07



170 H ] W H 27 3%

SKATETARS, Ja T Eh A& M0Va s, St 706328 di A b SO 7 2 T 4 LB 6 Al 4% R % 2 0
LMo ATSCMBEVR N SE G P9y R 7T 4E 2 FEAFAH 20 F T B SR 25 S/ M 1100 A1 Wi A v 8 ALAEE

2 BUE VS AEES
z M L T8 1 5 50 2 e A T £ 3 K R (IR 25, T
LI M R S BAEE , A2 LA 5 L2303 TSROk
¢ M. M3 Heaton 2556 T RaAS 4 BUGCHIG FEBLBLR, #iF
~ S R 502 45 Y I — 5 1 505 P P9 TR« 4> e
v\ T ARG, e HTEHLI IS 50, C T I K S,
crystal 0 2 5 NG I NS A0 (3 S R RRONST) , W ki O e A
o le—d—e fir, d KPR TG LT 1) ot S TR e A 7 B A
b R A (0 R AL
B 1R O B des _
- ke expl+ j(P+ &iz)]= 0 (1)

Fig. 1 Readout of a reflectionype dz

photorefractive grating de-

&Lt j Kes exp| — j{¢+ dz)] = 0 (2)

. ;
Hi k=T :::f;’.: {moexp( 2l sin®z) /[ (1= mo) "+ dmoexp(2lsin®z) ]} """, S = dmn(cos¥

- cosB) /A, P= Tcos®uz, mo= o+ ?}E}:(;leq}gd} oI n N A AERTRHT I, A BB, m

Syl OGS 22 O R 2 L TRIFR Z L), o AOCHHEEE, T RS R A S
¥ &, RAEST A GHAEX T 068 T e AR, fG RE T S0 ) AT b 1 o S
K, Td FRRE A E U T REA LR A N e- (d) = 0,e. (0) = 13U ¥, 03476 bR
FRERALL, oA 7l 1A s g SR LA, AR BT ) s R A A AR A0 B W, Ot o LI N) — R 571 152
AT O, SR HRRAL( 1), (2) AR, 1 RDEMATI R N(N= | e (0)] %) St M E
() 2R M2, ih2k b UG AP S 2803 0 I a3z H £ B ( e f st A 1) 5 J0 3 26 s N o BE 1) O
LRI AT AW RS, LR ABus
X R AR A ELAE R, 480 2 A4 BB 1) BN AR R IR S o th T4 i ik LA 18
[ [F) ) S A2, B b SR P A RS A ARAT™! R ) S i) 6 R (18 45—/ 1) [ P 7 A0 L S A
Ao TG REUEE NI ¢ 1 eR 5L, R T WFFE AT IS RS it AB, 55 NI ¢ 26 R, FRATT
LT AR RS i A SRR IRIE T d MR ER A& ER n = 2.2,A= 633 nm, d
=2.8mm, m= 1/9,6..= 30°, & 53 HEN 0, 41/24, Tr/24, 10m/24) , W FLES R, X T
B IE RS o, AR (i B8t AB., IEEE TR G om)% o d, Ehpl RELY &, f5 56, \THRR N
ABy < T'd (3)
SR RE T 5250 f gy 3 B E L, SRR R R AR ] H A T (1) = Tl 1= exp(-
t/T) ], T T RS AORE S R AL, © G A AV £ R e OB P AR W 4
ABui = ABu(t — <o), {H4f
ABu(t) = ABu| 1 - exp(— t/T)] (4)
Ty 7 T, RN E R I, AT RCR AT R R () =~ [ nd An(t) /(AcosB) |-



2 1] AR S SRR A b B R 2 4 P A o ) £ 171

I H an(t) 75 T (¢) AHFEIFBER AR, Bl An(t) = Anw[1- exp(= t/T)], Anw A7
AT 2 H R (1) = N 1= exp(= t/7) )7, P Nu = [ mdAn.a/(AcosB) |* Jy it F
FTR R, %5 (4) LB T A, 76 G2 Ot B oh, Al 6% R B8 i AB. (1) Bt A [ 11 33k A% L
A E[N(e) 1" MR BhAS LR RS NI 2 (e — 0), H7 5 A6 AR M A R B i, 3 i
ASSr AT R R ES B o LA Bt 5 T S0 3 A6 B I i, AT A% D B % A 1) e B SR
If S EAff it 55 NG, sl 200 5 M Sl N S 0 3 A I B T A A N S £ o B A 5 N i)
(YA, A A% P B I8 G AH I N5, 95 NI G HHE G R RT (¢ — oo, A (MR T-Ha e .

3 SEEGEGIE

ASSZ G b T T BOG AR 0 2 U0 A (A = 633 nm), WA A B PR RR B S 14 Ce Fe
LiNbO3) o« EEHOEAS AR £0.002°, S AMHE 60 = 30°, & m= 19,
3.1 WiEm B EZINREFE

KV SR i A B 4 RO S 36 G s, K et B N L BIREA, BN R R R — s
) [ B, G IO A, TR HAE S5 2 2% R RS AT I 038, 15 20 R A7 S 2805 B 5 N IR ) 1)
AR RO BNINER . YOS AN BIREE S, W15 6 AE IR 22 0 iy BE BT F 4% 06 Ml OF K%
AT R, 19 3 AT BOR B A XS TR 2 G ) A BE R 2 T (A8 = W — B TTTAZ AL
YR RO gk . — 20 R v 5 N it e At tH th e i 8] 2 o

2 S5 AN HZE (o) FEH 1 ZR(b) nTELE H, 7R3 ph 2R 247 B (S 228 64 ) 149
FIRIFTHRCE, 55 AN ek b et s 45 R IRAT 3 10. 3% ) L ARUAHSE, Ty H il 2k o
AT AR (17, 1% ) AL BEASFE T 5 N2 0 AL E, Al WA ik 0.025° Xk
J SRR 4 R S A A0 AT AR W S LR

0.18 laser 1
»0.16 [ L ,_\,Eﬁ
E 0.14 Hict
'00.12 M, S,
&u 0. 10 e ——— tly | 111 BS,
g 0. 08 [ | E— L ) l&se" Z A
-2 0. 06} 1 T~ Sy 1 =+,
Eo_ - — Bng s J"_“l"‘z—%““ controller
£0.02 (a)- S Y Lyl ] "M
2% b ‘

» L i L 1 L 1 i
0 200 400600 —0.05 —0.010.010.030.05 deterit:;)rv_%l/ju
Recording time/s Angular deviation/deg. === 0z L=l _ ¥ _ crystal 1 ‘[El

B2 S Ak (o) A thks) SRIMUESIR eI EIE PN R L R T S TR Aip o
Fig.2 A typical writing curve (@) and reading Moy, M2, M FOST8E: M3 BESE RO 6E: BS: fadhi 73 4Ok
curve (b) of a saturate grating BS2: BUE A LB H o H oo FW Lo ~ L3 3B S ~ 53 ]

Fig. 3 Experiment set-up for measuring Bragg-shift
during grating formation
M M2 Ma: mirrors: Ma: rotation mirror; B3i: polarized beam
splitter: BS2: beam splitter: H o H 20 hall-wave plates: L1 ~ La
lenses: S1~ S3: electrical shutters
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A Study on the Bragg-shifts for Reflection-type Photorefractive
Holographic Gratings

Li Baosheng Yuan Quan Tao Shiquan
(Dep artment of Applied Physics. Beijing Polytechnic University, Beijing 100022)

Abstract The Bragg-shift in reflectiontype photorefractive holographic gratings,
especially its time evolution, has been investigated both theoretically and
experimentally. Experiments demonstrated that there does exist the Bragg-shift
in reflectiontype photorefractive holographic gratings, and it increases with time
similarly to the time evolution of the index modulation. The research shows that in
large-scale holographic storage, the influence of Bragg-shift on the reconstruction
quality can be negligible so that the hologram can be read out at the same angle as it
was recorded, if the hologram was recorded for a short exposure time.
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