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Electro-optical characteristics of polymer-dispersed
liquid crystal gratings doped with multi-walled carbon nanotubes
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Abstract: In order to improve the diffraction efficiency of holographic polymer-dispersed liquid crystal
and reduce its driving voltage and threshold voltage, the effect of its electro-optic properties on H-
PDLC gratings was studied by doping multi-walled carbon nanotubes (MWCNT) in polymer-dispersed

liquid crystal. In this paper, the holographic interference method was used to prepare four mass frac-
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tion (0, 0.03%, 0.05%, 0.07%) of MWCNT doped H-PDLC gratings. The results show that MWC-

NT can increase the absorption rate of the material at 532 nm, resulting in the first-order diffraction

efficiency of H-PDLC gratings doped with 0. 05% multi-walled carbon nanotubes can reach 91%. At

the same time, the introduction of MWCNT changed the dielectric properties of the dielectric by re-

ducing the resistivity and increasing the capacitance, thereby enhancing the electric field. It shows a

low threshold voltage of 0.68 V/um and a low saturation voltage of 1.78 V/pm when doped with

0.05% MWCNT. In addition, as the MWCNT doping mass fraction increases, the contrast ratio of

H-PDLC gradually decreases.

Key words: polymer dispersed liquid crystal; holographic volume grating; MWOCNT; electronic-

optical properties
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Grating structure diagram.
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Bl 2 H-PDLC H #2475 205 00 3
Fig.2  Test circuit of H-PDLC electronically con-

trolled diffraction efficiency
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Fig.3 Comparison of diffraction spots and SEM grating
topography of different samples. (a) Diffraction
of 0.05% MWCNT; (b) Diffraction of undoped
MWCNT; (c¢) Grating morphology of 0.05%
MWCNT; (d) Grating topography of undoped
MWCNT.
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