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Preparation and electric-optical characteristic of polymer network
stabilized liquid crystal grating
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( 1. State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics,
the Chinese Academy of Sciences, Changchun 130033, China;

2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China )

Abstract Photosensitive pre-polymer monomers are mixed together with nematic liquid crystal in
certain ratio. Then the mixture is injected into cells. Phase separation between liquid crystal and
pre-polymer monomers takes place when ultraviolet light is applied by the pattern photomask covering
on the cells, which results in the formation of polymer network stabilized liquid crystal grating. The
samples are checked up by optical microscope and He-Ne laser. The results indicate that the gratings
have periodic grating structure and the diffraction efficiencies of grating increase first, then decrease
along with electric field hoists. These results were analyzed based on theory of refractive index

modulated.

Key words Polymer network stabilized liquid crystal; Grating; Phase separation; Photopolymerization
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RANESME , PENREWEAB T HERET. HY , FANEZRERFEATNIAEE L IEREE
REERED Y MAZTUARFESHHEO R , WREYWMBEARS KRS, REVMERK SR
BEEOE, AKA PNSLC HAR , FIALKAKXSIZRAREGESHIE B ABEZRHREYERSRF
Mo mREZT BRI XHAMEETZEL  STHRREFRZ AL  ATREWEERY , Bit
RIBER , EOTHEZE, KAXREFFSTHEREENNATR.
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Fig.2 Structure of polymer networks observed by polarizing microscope with different exposed time
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3 PNSLC
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Fig.3 Images of PNSLC grating observed by polarizing microscope at different electric field
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Fig.4 Diffraction patterns of sample at different electric field
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Fig.5 Relation between diffraction intensity and drive voltage

Fig.6 Orientation of liquid crystal molecules at different electric field
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By P 5T R n, BARICES , AMMERRSE , BTSSR HIRENIR , 0B 6(c).
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