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Critical Behavior of Optical Nonlinear Properties
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Abstract: The critical behavior of nonlinear properties in the component composites is studied.
The first component is assumed to be nonlinear and obeys the nonlinear current ( T )-voltage (V)
characteristic of form formula I=g,V+ 11 V#, while the second component is linear with I=g,V,
where ¢, and g, are linear conductance of constituents and X is the nonlinear susceptibility and g is
nonlinear exponent. The volume fractions of two components are p and 1 — p respectively. The
critical exponents of effective response is calculated by means of effective medium approximation
and the relative resistance fluctuation method, respectively. The conclusions are the critical
exponents of linear conductance M (B =1 and nonlinear susceptibility N (8 =(g8+1)/2 for all
spatial dimensions d can be obtained within the effective medium approximation; while based on
the scaling theory of the relative resistance fluctuation, the critical exponents depends on arbitrary
nonlinear 8 and spatial dimensions d.

Key words: nonlinear optics; critical behavior; effective medium approximation; relative
resistance fluctuation
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Table 1 The parameters in Refs. [15,16]

d V4 M Dy &

2 4/3 1. 30 1.62 1. 30
3 0. 89 2.0 1.74 1.11
6 0.5 3.0 2.0 1.0
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Fig. 1 The critical exponents N(® of nonlinear susceptibility

as a faction of nonlinear exponent 3 for d=2,3,6
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