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Effect of Molecular Structure on Character of All-Optical
Poling about the Azo Compound Thin Films

Li Yun Wang Wenjun Liu Yunlong Gao Xuexi Li Hui

(School of Physical Science and Information Technology, Liaocheng University . Liaocheng, Shandong 252059, China)

Abstract TFour kinds of guest-host adulterate thin films were prepared by using spin-coating method, and then their
thickness, refractive index, UV-Vis spectra and the signal of second harmonic generation (SHG) after all-optical
poling were measured. The experimental result was shows that the value of SHG depends on the dipole property of
azobenzene molecule for the same thickness, and the stronger the dipole property of azobenzene molecule is, the
bigger the value of SHG is. Calculation result shows that the nitryl (-NO,) connected with benzene has the biggest
second-order nonlinear optical coefficient d;; that equals to 4.97 X 10~! pm/V, and the weakest equals to 2. 55X
107 pm/V. It can be explained in theory that different dipoling induces the different excitation extent for these
azobenzene molecules. This work can offer a powerful experimental help to the design of molecular materials.
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Fig. 1 Chemical structure of azobenzene compounds
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Fig. 2 UV-VIS absorption spectra of four samples
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Table 1 Date of experiment and calculation

Sample A 7 /min [ /nm n OD L/nm  BYS(a uw) I'SN(a. u ) dss /(pm/ V)
PMMA/DEA 0. 0491 0.0372 2813. 28 1. 4992 0.0234 9512 0.05 176.20 2.55X10°°
PMMA/IDMA  0.1151  6.2359  2789.34  1.5048  0.0482 8800 0.11 54.36  7.65X10°
PMMA/CDEA  1.7390  8.3026  2994.23  1.4997  0.1413 10120 1.47 285.17 1.17X10"!
PMMA/NDMA  5.4967  38.0576  2812.73  1.4945  0.8177 10133 4.90 24344 4.97X 10"
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