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Gaussian beam Zz-scan diffraction theory model for the strong
nonlinear absor ption materials

ZHOU Tiezhong, DENGLuc-gen
( Department of Applied Physics, Beijing Institute of Technology, Beijing 100081, China)

Abgract :  Taking the nonlinear refraction and the nonlinear absmption into acoount smultaneoudy , this paper investigated the
diff raction theory mode of the Zscan technique, and andyzed the features of Z-scan curves and their variation rules. In the case of
small nonlinear refraction and absiption the results obtained by this theory are consstent with that of the conventiona Zscan theory.
For the materids with the large nonlinear refraction and absorption, the conventiona theory become indfective, but thistheory can ill
give very good results. Numerica results show that the ratio of the nonlinear refraction to absption is an important parameter that in-
fluences the optica power transmitted from the receiving goerture. To acquire a good opticd limiting performance, the ratio of the non
linear refraction to the absomption of the optical limiting materials must be either much smaller than 1 or much larger than 2.

Key words: Zscan; Gausdan beam; Nonlinear refraction; Nonlinear absorption; Opticd limiting
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