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Research on optimization of optical limiter based on both
nonlinear-refraction and nonlinear-absorbtion

WANG Long,SHEN Xue-ju, YAN Wen-ke,ZHANG Bo, YANG Hai-lin
(Department of Optics & Electron Engineering, Ordnance Engineering College , Shijiazhuang 050003 , China)

Abstract : Taking the diffraction theory as the foundation, with the maximum output power representing the effect of
optical limiter, expression of output power in optical limiter based on both nonlinear-refraction and nonlinear-absorp-
tion was derived. Rules of output power, limiting ability and the best position of medium to limit were analyzed in nu-
merical method when the limiter was irradiated by continuous Gaussian beam. Results indicate that output power oscil-
lates and weakens along with increasing input power when the nonlinear absorbtion is weak, but nonlinear absorption
makes it's period notably larger under high incident power range. Oscillation of output power disappears with nonlinear
absorbtion strengthening. Strong nonlinear absorbtion makes the limiter still has very good limiting ability even when
aperture’s linear transmittance exceeds 0.75. A fixed value will exist for every limiter,when the ratio of nonlinear ab-
sorbtion phase to refraction phase exceeds it,absrbtion raise the limiting ability, else reduce the ability.
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Fig. 1  optical limiting curve of limiter with different index
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Fig.2  curves of sample’s best limiting position with different
values of limiter's parameters
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