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Abstract: Progress on key technology of mid-infrared liquid crystal optical phased arrays was summarized.
The fundamental principles and schemes were introduced. Meanwhile, graphene and mid-infrared liquid
crystal were the key technique to realize the practical mid-infrared liquid crystal optical phased array. The
latest development on these two technique were emphasized on the topic of non-mechanical mid-infrared
laser radar system. The recent development on mid-infrared liquid crystal included tolane liquid crystals
and fluorinated liquid crystal. The transparent spectrum and its composite were both given including their
working conditions. The recent development on mid-infrared transparent conductive films included
graphene, nano-metal-network, graphene-metal composite film. The fabrication process of each kind of
film were given, also their properties such as transparent spectrum and mechanical attach forces were
introduced in detail.
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Fig.1 Raman spectra of graphene , HNO; doped graphene , and SOCl,
doped graphene(a) ; surface resistance of graphene and doped
graphene(b) ; transmittance of graphene and doped graphene
(the illustration shows the work function change of doped

graphene)(c)
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Fig.2 Stability of nanowire/graphene composite electrode and graphene/
nanowire/graphene composite electrode (a);SEM image of
graphene/nanowire composite electrode and grapheme/nanowire/

graphene composite electrode(b)and(c)
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Fig.3 Optical microscope image of Ag mesh electrode structure(a)and
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Au mesh electrode structure(b)
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Fig.5 Preparing a composite electrode on a flexible substrate(a) ;

Ilustration of infrared thermal imaging of composite electrode
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Fig.6 Resistance test of composite electrode
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Fig.7 Transmission spectra of FT and 5CB
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