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Abstract Terahertz time domain spectroscopy (THz—-TDS) is used to investigate the optical properties of nematic
liquid crystals E7 and 5CB under the external magnetic field, electric field and optical field in the THz range. It is

systematically summarized that the optical property changes of nematic liquid crystals under different external fields.

It is experimentally observed that a negative magneto refractive index change under the magnetic field and a positive

refractive index change under the electric field. The maximum values of magneto and electric refractive index
=]

changes reach —0.087 and 0.051, respectively. The physical mechanism of photorefractive effect is the same as

shifters, filters and the spatial light modulator in THz technology and applications.
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laser with 7.961 W/cm® output. These research results are significant for the key THz devices such as tunable phase

L H:
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electric refractive effect, and the maximum value of photorefractive coefficient is 0.015 under the power of 532 nm
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Fig.1 (a) Schematic of theTHz=TDS system; (b) the initial distribution of liquid crystal in free space and customized coordinate style;

(c) schematic of experimental setup
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Fig.2 Optical parameters of 5CB and E7 without external fields. (a) Refractive index; (b) absorption coefficient
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Fig.3 (a) Experimental setup under external magnetic field; (b) diagram of the deflection of

liquid crystal molecules under external magnetic field
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Fig.4 Measurement results of the time domain pulses of sample signals for blank cuvette(reference signal),

E7 under 0 mT and 200 mT external magnetic fields
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Fig.7 Measurement results of the time domain pulses of sample signals for blank cuvette(reference signal),

5CB under 0 V/m and 20000 V/m external electric fields
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(a) Refractive index difference An; (b) absorption coefficient
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