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Abstract: Liquid crystal, with a broadband external field induced tunability, has obvious application
advantages in the terahertz band. It is expected to realize efficient and active terahertz wavefront mod-
ulation. This article briefly summarizes some of the recent researches carried out by the group of liquid
crystal and micro/nano optics of Nanjing University and other research teams in the field of liquid
crystal based terahertz wavefront modulators. There are mainly two types, including pure liquid crys-
tal based modulators and liquid crystal integrated metadevices. The characteristics of the dynamic tun-
ability, diversified functions and potential application prospects of these devices are systematically de-
scribed. The development trend of the combination of liquid crystal and terahertz technology is also
discussed.
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Fig.1 (a) Schematic illustration of aself-polarized
LC phase shifter; (b) Dependency of THz
phase shift on the applied voltage.
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voltages.
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ages, the birefringence of LC change and

thus the achromatic range is tuned.
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Fig.10 (a) Schematic of a tunable metamaterial ab-

sorber with graphene electrodes and a cross-
shaped metasurface; (b) Micrograph of the
cross-shaped array on the metasurface; (c)
Dependency of the absorption frequency on
applied voltage at TE and TM wave inci-
dences; (d) Dependency of the resonant
peak frequency on applied voltage at TE and

TM wave incidences.
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(a) Schematic of the LC integrated metade-
vice, which can operate in both transmission
and reflection modes; (b) Structural decom-
position diagram of the metadevice; (¢) Mi-
crograph of the metasurface on the upper
layer; (d) Micrograph of the subwavelength
metal comb electrode on the down layer; (e)
In transmission mode, the transmission
spectrum is red-shifted with increasing volt-
age; () In reflection mode, the absorption
spectrum is red-shifted with increasing volt-

age.
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