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Analysis of the Major Factors Affecting the Efficiency of
H-PDLC Volume Grating

ZHENG Ji-hong, CHEN Gang, GU Ling-juan, QIU Ying-gang, ZHUANG Song-lin
(College of Optics and Electronics, Shanghai University of Science and Technology, Shanghai 200093, China)

Abstract In this paper, the mechanism and the basic theory of producing holographic volume grating within the
polymer dispersed liquid crystal film are expounded. Some experiments were conducted to investigate the micro-
structure of the H-PDLC grating, major factors impacting the diffraction efficiency of grating, such as different
recipes of PDLC, the degree of two laser beams, thickness of film, exposing time of PDLC cells and the applied
voltage. As a result, it is found that the most significant affecting factor is the recipe of PDLC. With the same
recipe, shorter cure time, comparative smaller degree of two laser beams and thinner PDLC film give rise to higher
diffraction efficiency. Finally, using 17 degree of two laser beams, 10 pm of PDLC f{ilm thickness, 50 mW power of
laser with the wavelength of 441. 6 nm and exposing time about 30 seconds, the efficiency of about 90% of the H-
PDLC volume grating is obtained.
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Fig.1 Principle of forming holography grating in PDLC
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Fig. 2 Microstructure of the H-PDLC grating
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Fig. 3 Influence of the content of liquid crystal on

the diffraction efficiency
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Table 1 Influence on the diffraction efficiency by the content of primary photoinitiators

Angle of laser beams R R R
Recipes 16.4 17.8 19.2
Spatial frequency 646 line/mm 701 line/mm 755 line/mm
1% Diffraction efficiency 12.0% 11.5% 9.9%
Index modulation 7, 0. 0049 0. 0048 0. 0044
Y Diffraction efficiency 75.6% 72.5% 67.8%
Index modulation 7, 0.0147 0.0141 0.0134
3% Diffraction efficiency 65.1% 60. 3% 55.0%
Index modulation 7, 0.0131 0.0123 0.0116
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