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Refractive index change of nonlinear polymer thin films induced by
corona poling and quantitative evaluation of poling effect

H.O. Kil, S.J. Kim, H. Y. Pang, and S.Y. Kim
Department of Physics, Ajou University, Suwon 442-749, Korea

(Received February 23, 1999, Revised manuscript received May 6, 1999)

We prepared the side-chain type nonlinear optical NPP(N-(6-nitrophenyl)-(L)-prolinol) polymer films by spin coating method.
Ellipsometric spectra were in situ collected by using spectroscopic phase modulated ellipsometer while the NPP polymer films
were being corona poled at the temperature above glass transition. We calculated film thickness and the refractive index
dispersion by modelling the spectro-ellipsometry data in transparent region. We also calculated the refractive index and the
extinction coefficient of the polymer films by numerically inverting the spectro-ellipsometry data in absorbing region, while the
previously determined film thickness was used. The independently determined extinction coefficient spectra from the analysis of
transmission spectra were compared with those by spectro-ellipsometry and they showed an excellent agreement with each other.
From the analysis of the complex refractive index change of the NPP polymer thin films induced by the corona poling, we could
determine the vertical complex refractive index and the horizontal complex refractive index separately. Using the volume fraction
of the vertical component f, , the degree of poling of poled NPP polymer films was quantitatively addressed. It is suggested that
the present method can be used to quantitatively address the degree of poling in an absolute manner and to depth profile the poled
fraction of thick polymer films. It will be useful to understand the structural change of polymer films and hence the poling
mechanism during the poling process.
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