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Third-order optical nonlinearities of squaraine derivatives
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Engineering, Jilin 132021, China; 2. Department of Chemical Engineering ,
Jilin Institute of Chemical Technology, Jilin 132022, China)

Abstract: In order to find and study the nonlinear optical materials with large third-order optical non-
linearities to fabricate optical devices, the third-order optical nonlinearities and dynamic responses of
two kinds of squaraine derivatives were measured using femtosecond Degenerate Four-wave Mixing
(DFWM) technique at 800 nm. The second-order hyperpolarizabilities of squaraine derivatives are as
large as 10 *' esu, and the response time is shorter than the experimental time resolution of laser. It is
clarified that the squaraine derivatives both have large third-order optical nonlinearities and fast optical
response under off-resonant conditions, which indicates that the squaraine derivatives have potential
applications in nonlinear optics.
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Fig. 1 Molecular structure of squaraine derivatives
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Fig. 3 Absorption spectra of squaraine derivatives A

and B in methanol solutions
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Tab.1 Third-order nonlinear optical parameters of

squaraine derivates A and B

Sample A B
Amax /0T 624 648
X(”/XIO*“1 esu 1.58 2.49
n,/ X107 esu 3.38 5.42
7/ X107 esu 3.66 5.56
Response time/{s 37.7 31.4
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