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Characteristics of Higher-Order Diffraction Image Based on
Photorefractive Grating in Nematic Liquid Crystals
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(1. School of Basic Science » Changchun University of Technology, Changchun, 130012, China;

2. School of Science, Heilongjiang Institute of Science and Technology, Harbin 150027, China)

Abstract: The characteristics of the higher-order diffraction images of a photorefractive grating re-
corded in cells of homeotropically aligned nematic liquid crystal (5CB) doped with sensitizer
Cso were studied. In two-beam coupling (TBC) experiments, one incident signal beam is in-
terfered with a mutually coherent reference beam within the sample at a small incident angle
and the photorefractive gratings formed. The higher-order diffraction images were observed
on the screen behind the sample. It was shown that the image corresponding to the second
order diffraction image which is located at the side of the signal beam is magnified, and the
image corresponding to the negative first order which is located at the side of the reference
beam is 180° rotated. The theoretical analyses are in good agreement with the experimental
results.

Key words: nematic liquid crystal; photorefractive effect; grating; diffraction image

Lo B R A T S
FE T HIN 5 A2 4 6 T8I 7 6 1

1994 4, Rudenko 1 Khoo % A ¥ UCHEH T I Py A fTT#E % B NLCs FLAT S04 10 L2 D

o 91 HIE ) (Nematic liquid erystals, NLCO BB 54 L —Fiik B ISR 5728 4040 P e bR £

i B 2010-02-28; fEITHHE: 2011-04-11

ELTB: BRITEH ARBEILS W H (No. A200915) ; BAp T4 #H )T R BAR BT % B35 H (No. 12511493)
EEBIA: 2R 1963—), 5B, FMDUF A AT @ #8232 8 G0 SRR 4R Mok 2 S 5T

* Ml R R A s E-mail: renchangyu@126. com



444 i3 B

% 26 &

RITE M S AT LA LMt B e A
A AR A BT S 5 T DATE B KA A B 9 Bl R A
o AP DX E] AR A S 3 R R e B S
AOGHT 2 ST 52 B AR RE B 5 XU A e
A DL A R I A S A 55 . BEE AT O3
AL AR T % ) 5 R W A A R e O i AR
RN 25 B R E S I R

HECEE . B T AR P 3R P . NLCs 2525
e KB EHEE BE N (Raman-Nath regime) A fEH
3 G A A e L AR ME T AEAE Bragg SGMl &1
T BB 23 BE R BAR L A TS S R R
FERER R FH o BRI o AN T 20056 %) o SO ) (] S s
)4 BOGHHC % /BRI L i 48 NLC g & 1
P51 e oS K B WA I (1 P o SN ES R PR e AN R
TR R 5 38 5% PRI U B i J3E S Bt ARG, 350
ST TR T T 81 R b BB S A AR AR Y
TEABIETE S Wk G 4 728 i 15 1 T3z i A 4
B SEBR S

1] 81) AH VL s 7 R AL AT 2L 46 T — 2 )i
FHMO A T AR A TR SR B TR U R R
At 55 I AN DG g B A0 S T AR B R P BE 5
B> . AR SCER X8 2% Coo ] 51 AH W & A1 RE — 4
PR 1 e B AT S 5 P R A7 OF 52 OF NS B 0 A
IO e AT AR A T O R e

2 EhHRRALBRE

S JIF FERE b J2 1) 81 M98 5CB (4" -n-pen-
tyl-4-cyanobiphenyD) W1 48 2% T Jit & 4 B4 A
0. 05 %0 i) & s Cao 11 1 B2 19 T ELHE S R R 20
pm P &L &, 5CB 4 3 [ Sigma-Aldrich 28 F] A4
7o Coo 23 8 G A T 7 AR DG 0S8 1) v fep » HLA 3
5T FL PR B o DT 185 i 9 it b 19 25 T) F,
. NLC A 5 5m i67 JE Lo itk 1 KR i h
T OGN A S 2803

SR E MK 1 R, o MR T A
(Two-beam coupling, TBC) SZ 5 Y6 %& . 5256 iiF
GRS A A OB AR K O 5145 nm,
W g2 R s A U et Y 6 T B S K e PR
(p-polarized) J&, 43 H B8 (BS) Mg 7K - f iz o 2R
I3 PR T8 230 D AE S O S0k 15
TG B BG5S 2% 6T ke i b & e 4 B
JE . RBP4 B, M Sl SRR . SLE O 2 ]G Uk
Weds T AEY BOGHR . L& 30 cm HF

= RELics |

BS

B 1 ghisa R s mts A

Fig. 1 Optical setup of dynamic holograms recording ex-

periment
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Fig. 2 Photographs of holographic image storage with

the 532 nm beam. (a) Transmission of object and
reference beams with no dc voltage applied; (b)
Diffracted patterns in the presence of the object
and reference beam under the application of a dc

voltage of 1.8 V.
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Fig. 3 Sketch of higher-order diffracted images of grating
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Fig. 4 Sketch of higher-order diffracted images of grating

and wave-vector diagram
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