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Fig. 1 Chemical structures of DPHPA (a), PDDA (b), RB (c¢) and NPG (d)
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Table 1 Composition of monomer mixtures used in the experiments

Average DPHPA PDDA RB NPG TEB30A
functionality (g) (g) (mg) (mg) (g)

2.4 0.18 1.17 10 40 0.6
2.8 0.36 0.99 10 40 0.6
3.2 0.54 0. 81 10 40 0.6
3.6 0.72 0. 63 10 40 0.6
4.0 0.90 0.45 10 40 0.6
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Fig. 2 Diffraction efficiency of HF-THPDLC grating with

different average functionality
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Fig. 3 SEM of HF-THPDLC gratings with different average functionality (a) 4.0, (b) 3.6, (c¢) 3.2, (d) 2.8 and (e) 2.4
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Table 2 Scattering lose of gratings with different average

functionality

Average
2.4 2.8 3.2 3.6 4.0

functionality

Scattering
25.8% 20.2% 13.8% 24.7% 30. 1%

loss
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Fig. 4 Chemical structures of NVP
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Fig. 5 FTIR examination of gratings with different NVP concentration
Table 3 Parameter values of HF-THPDLC grating with different NVP concentration
NVP concentration ( % ) 0 5 10 15 20
Double bonds conversation( % ) 55.44 70. 36 71.90 70. 82 40. 61
DPHPA conversation( % ) 56. 40 72.12 72. 44 71.61 54.74
NVP conversation( % ) — ~100 ~100 ~100 78.53
Diffraction efficiency( % ) 67.0 72.5 78.3 75.7 58.2
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MATERIALS FOR TRANSMISSION HALOGRAPHIC POLYMER DISPERSED
LIQUID CRSYTAL GRATING WITH HIGH SPATIAL FREQUENCIES

LI Wencui" ®, DENG Shupeng ""*, LIU Yonggang', YAO Lishuang', LU Xinghai', XUAN Li'
(" State Key Laboratory of Applied Optics, Changchun Institute of Optics ,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033)
(* Graduate School of Chinese Academy of Sciences, Beijing 100039)

Abstract Transmission halographic polymer dispersed liquid crsytal grating with high spatial frequencies
(3000 lp/mm) , abbrivrated as HF-THPDLC, was fabricated, and the material system was investigated. In
order to get the HF-THPDLC grating with high diffraction efficiency and perfect surface morphology, the
average functionality of the reaction system was determined first. Therefore, the diffusion time of the pre-
polymer monomer and the liquid crystal, the nucleation time of the liquid crystal and the gelation time of the
polymer are on the same order. Consequently, the perfect surface morphology was obtained and the scattering
loss of the grating was reduced. Secondly, small monomer NVP was added into the reaction system of
fabricating grating, and the optimum concentration was found. The addition of NVP enhanced the degree of
phase separation and got perfect surface morphology as well as higher refractive index modulation. And
accordingly the diffraction efficiency of HF-THPDLC grating was remarkably improved. Experimental results
indicated that when the average functionality was 3.2 and NVP concentration was 10% , the optical properties
of the HF-THPDLC grating were the best and the diffraction efficiency reached 78.3% .

Keywords Transmission HPDLC grating, Spatial frequency, Surface morphology, Diffraction efficiency



