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Fig. 1 Molecular formulas and absorption spectra of acceptor—donor azobenzene derivatives
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Table 1 Comparison of OPC reflectivity and third-order nonlinear susceptibility of four kinds of
AD azobenzene derivatives doped PMMA films

# Lo /mm ol o /em” oPrPc/10° X* /107" esu
1 1.08 0.22144 2. 050 0. 838 6. 084
2 1. 19 0.23284 1. 957 4. 66 5.013
3 0.10 0. 2356 23. 56 0.029 12. 424
-+ 1. 54 0. 30451 1. 977 0.017 0.354

Lo. R and X' are thickness of films. OPC reflectivity and third-order nonlinear susceptibility respective—
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Table 2 OPC reflectivity versus different polarization incident beams

(I, L and O denote the p. s and circular polarization. respectively)
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Nonresonant Third-order Nonlinearity in Azobenzene Derivatives
Doped PMMA Films
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Abstract The experimental results for the nonresonant third-order nonlinearity of
the polymer films doped with acceptor-donor azobenzene derivatives are reported.
Comparison of both third-order nonlinearity of the samples and the molecular struc-
ture of azobenzene derivatives are performed. It is found that a larger third-order
nonlinearity corresponds to a stronger acceptor—and donor—electron capability in the
molecules, and attaching the side—group to the benzene ring may increase the molec—
ular dipole moment, hence the third-order nonlinear susceptibility. It is demon—
strated that third-order nonlinearity of the samples is produced mainly from molec—
ular reorientation of photoinduced cis-trans isomerization.

Key words acceptor-donor azobenzene derivatives, nonresonant third-order non-
linearity, PMMA films



