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Study on third-order nonlinear optical susceptibility tensor for ultrafast and polar
ization-independent all-optical switching of two-photon absorption type

BANDO, Hiroyuki
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To improve the precision of the components of third-order nonlinear optical suscep
tibility tensor, a measurement system has been developed using a polarized single beam combined with Z-sca
n method. The polarization of the beam is continuously varied from a linearly polarized one to a circularl
y polarized one through a elliptically polarized one. The values of the third-order susceptibility tensor
have been measured on InP (001), (110), and (001) plane. The values have been analyzed using my expression

derived from my light-propagating model of Gaussian beam with two-photon absorption. The measured polariz
ation results have shown the good agreement the calculated those based on the values of the tensor compone
nts obtained in this study.
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S [nm] Ty P X 10 MV Imy P X 10 [m?/ V2] Imy Py X 105 [m?/V]]
1640 2.78 = 0.01 1.61 = 0.01 0.527 £+ 0.004
1700 1.97 £+ 0.006 1.12 £+ 0.004 0.362 =+ 0.002
1800 0.614 == 0.010 0.302 =% 0.006 0.150 % 0.003
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