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Optical nonlinearities of excited state intramolecular proton
transfer molecule HBT”

Zheng Jia-Jin" Lu Yun-Qing Li Pei-Li
(Institute of Optical Communication, College of Optoelectronics Engineering ,
Nanjing University of Posts and Telecommunications, Nanjing 210003, China)
(Received 9 October 2009 ; revised manuscript received 6 November 2009 )

Abstract

The optical nonlinearity, including the nonlinear absorption, the nonlinear refraction and the third-order nonlinear
polarizability of 2-(2’'-hydroxyphenyl) benzothiazole (HBT) in cyclohexane, has been investigated using a single-beam Z-
scan technique. The experiment and calculations show that HBT molecules have obvious two-photon absorption ( TPA)
effect under the 532 nm picosecond pulsed laser irradiation. The values of the TPA coefficient B, for different pulse
irradiance and the corresponding imaginary part >’ of the third-order nonlinear polarizability were determined according to
the open-aperture Z-scan results. Then we measured the nonlinear refractive index y and the real part y.” of the third-
order nonlinear polarizability of HBT, and calculated these two nonlinear parameters with “ Gaussian decomposition”
method according to the close-aperture Z-scan and open-aperture Z-scan results, when the nonlinear refraction was
accompanied by nonlinear absorption. The theoretical results agree very well with the experimental results. This work
provides a theoretical as well as a experimental basis for further research and development of the application of the

material.

Keywords: 2-(2'-hydroxyphenyl ) benzothiazole ( HBT ), excited state intramolecular proton transfer ( ESIPT ) , two-

photon absorption, optical nonlinearity

PACC.: 4265, 4270, 3280K

# Project supported by the Scientific Research Starting Foundation for Introduced Talents of Nanjing University of Posts and Telecommunications,
China (Grant No. NY207144 ), the Natural Science Foundation for University of Jiangsu Province, China ( Grant No. 09KJB140006) , and the
National Natural Science Foundation of China ( Grant No. 60707006 ).

+ E-mail ; zhengjj@ njupt. edu. cn



