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National Chiao Tung University

ABSTRACT

In this study, we demanstrate a electrically controlled liquid crystal
terahertz tunable phase grating. First,- we take the advantage of the
photo-alignment technique that:'can-achieve multi-domain alignment to
fabricate a liquid crystal (LC) phase grating. However, the surface
anchoring for photoalignment is too weak to fabricate thick LC devices.
Therefore, the tunable range of the phase grating is too small in the THz
range, and the modification of the spectrum is hard to distinct. For this
reason, the other method is employed for fabricating thick LC device. It is
stacking the fused silica substrates that are treated with strong surface
anchoring (rubbing process and coated with surfactant) for periodic

structure. As a result of the sufficient phase shift in the THz range, the



modification of the THz waveform by applied electric field is obviously
observed.

Theoretical predictions with comparison and experimental results
will also be given. By electrically controlling the refractive index of
nematic liquid crystal, the phase grating can be used as a beam splitter;
the splitting ratio can be tuned from 10:1 to 1:1 at the zeroth and the first

orders diffraction positions for 0.3 THz with particular polarization.
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