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Dispersed Liquid Crystal Grating
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System of Ministry of Education , University of Shanghai for Science and Technology . Shanghai 200093, China)

The preparation and characteristics of holographic electrically controlled grating with high diffraction
efficiency based on nano-Ag-doped polymer dispersed liquid crystal (PDLC) materials are reported. By adding

the refractive index system.
Key words

appropriate amount of nano-Ag material to the original PDLC materials system to make the holographic volume
between polymer and liquid crystal becomes exhaustive; the primary diffraction efficiency of the H-PDLC grating is
OCIS codes

grating, the influences of doping mass ratio of nano-Ag to the diffraction efficiency, driving voltage and response time
of holograhic polymor dispersed liquid crystal (H-PDLC) grating are researched. The experimental results indicate
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that, through doping nano-Ag particles. the separation of polymer and liquid crystal is optimized and the separation

=]

obviously improved, and the electro-optical property is ameliorated simultaneously. Preliminary analysis indicates
050.1950; 090.7330; 160.2100; 160.4236

that the improvement of the characteristics is attributed to the surface plasmon effect of nano-Ag and the matching of

optical devices; nano-silver; polymer dispersed liquid crystal; holographic volume grating
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Fig. 1 Schematic of preparation of H-PDLC grating
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Fig. 2 Transmission spectra of H-PDLC gratings with and without nano-silver
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Fig. 3 Atomic force microscope images of different samples

pc || driving
circuit

photoelectric
detector

633 nm laser

PC oscilloscope

B4 H RO B 1

Fig. 4 E-O characteristic test setup

H-PDLC 75 $i7 4% YA 19 — S A7 9 2R3 5 2
AR A

transmission light

primary diffraction light

Rt
ST

X Lo AL i 37n H-PDLC SEM i 0 2438 1t
S 1 AT S O a8 L S 56 AT B A — ZAT S AR
FH ARG SEATRLAS O ) BN R B R R 5 &
FA AT 5 PR 1Y RE IR AE

AR R 5 R 1 AN R X H-PDLC e 5 2R 19
SO AR5 R B AR A 1 4 17 5 28R B R
RIBYCKIR Y IEM . 1528 TR B 2% 90 K AR L 56 A
A RTI RCRIS LE AN 5 7R . RAB 2L AR AR el
— AT BN 50N A B2 T E HR 0. 0500
DORABURL IS, 6 M — AT S B T IA 5] 9504 /2
Ao AHSGRARE R 0. 05 %034 0. 1261 0. 2%
J& M AT SRR B 2 8006 ~90 4,

855 R 1 0 RUBE R I RS 5 IF ST A R b

(b)

%X 100% , (3)

transmission light primary diffraction light

B 5 AFEEEGATHEHE L. (O RBYOKM; (b5 0. 05 X0 HK 4

Fig. 5 Diffraction patterns of different samples. (a) Without doping nano-silver; (b) doped with 0.05% nano-silver
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