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Abstract; In Maxwell equations, the electromagnetic response of a medium is usually described by permittivity
&g(w) and permeability u(w) in constitutive relations. For an electromagnetic field propagating in a medium,

there exist two independent eigen modes in general, each of which is a special particular solution of Maxwell e-
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quations, satisfies a unique dispersion relation and keeps its own polarization during propagation. If a traveling
electromagnetic field is a linear superposition of the two eigen modes, its polarization will constantly change as
propagating in medium, such as birefringence in anisotropic crystals, polarization modulation in metamateri-
als, optical activity in natural chiral materials and external magnetic field induced Faraday effects, etc. In this
review, terahertz time-domain polarization measurement system is introduced, including principle, data pro-
cessing and measurement accuracy. Polarization modulation using wire grid polarizer, metamaterial and other
optical methods are discussed in detail. The applications of the polarization measurement system are reviewed
in analyzing properties of chiral metamaterials, terahertz circular dichroism spectroscopy and Faraday effects.

Finally, we give a brief comment on the future development and prospect of the polarization sensitive terahertz

measurement technique.
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; (a), (b) and (c¢) are linearly, left-handed and right-handed polarized terahertz electric field,
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