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Measurement of optical nonlinearity originating from
photo-induced thermal effect for azo-dye-doped liquid crystal
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Abstract: The azo-dye-doped liquid crystals (ADDLCs) have strong third-order optical nonlinearity,
which arises from multiple nonlinear mechanisms, including photo-induced thermal effect and isomeri-
zation effect, etc. In this paper, in order to obtain the value of third-order optical nonlinearity in AD-
DLCs, we use a method of nonlinear interferometry to measure the change of refractive index at the
wavelength 632. 8 nm, deriving from intensity’s change. A temperature equivalent method is pro-
posed to quantitatively measure the contribution of thermal effect to the third-order optical nonlineari-
ty. which simulates equivalent thermal effect through heating the ADDLC sample and producing the

same temperature change as the irradiation light induces. Through this method, the thermal effect can
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be distinguished from multiple nonlinear effects. By measuring the change of refractive index and the
corresponding temperature and intensity changes, we have obtained the value of third-order optical
nonlinearity originating from thermal effect. Besides, a double-beam interferometry is used to improve
the accuracy of measurement and eliminate the error from environmental shock, which increases the
accuracy substantially. The measurement results show that, at the wavelength 632. 8 nm, the third-
order optical nonlinear coefficient 7, of DR1-doped LC is 0. 268 cm?/W, to which the contribution of
thermal effect is 0. 091 cm?/W.

Key words: third-order optical nonlinearity; azo-dye-doped liquid crystal; thermal effect; temperature

equivalent method; double-beam interferometry
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Fig. 1 Schematic of two-beam interferometer
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