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Abstract:

Research on Effective Second-Order Susceptibilities Induced
by Electric Field Applied to Silicon

Liu Xiuvhuan Chen Zhanguo Jia Gang Zhang Xiaoting Zhang Yuhong
(College of Electronic Science and Engineering, Jilin University, Changchun 130023)

Electric field applied to silicon, which is a kind of centrosymmetric materials, induces effective even-
order nonlinear susceptibilities for silicon due to the vanishing of its inversion symmetry. The tensors of effective
@

second-order susceptibilities of silicon are systematically studied according to the theories of y$% =y

(3
silicon single crystal should belong to Cs,, C,, or C,, group instead of O, group under corresponding electric field,
eff
of other centrosymmetric materials.
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* E and tensor
transformation when the directions of the applied electric fields or the built-in fields in the bulk of silicon crystal are
and thus, it should possess second-order nonlinear optical properties corresponding to related symmetric crystal.

along the crystal orientations of [111], [110] and [001], respectively. The results show that the forms of effective
Also, a general deduction of .

absorption; two-photon absorption
1

theoretical fundamentals for electric field-induced second-order nonlinear optical experiments of silicon and for those

—

second-order susceptibilities agree with those of point groups of Cs,, C:, and C,, , respectively, which indicates that

for silicon under an arbitrary applied electric field E is proposed, which can provide
[=}
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nonlinear optics; two-photon response; effective second-order susceptibility; doubled-frequency
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Fig.1 The principal axis coordinate systems for Si
without any electric field and under [111]-oriented

electric field, respectively
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