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Poling of Side-Chain Non-Linear Optical Thin Polymer Films
During Their Solidification
Fedosov SIN.', Carr P.?, SergeevaA.E."

'Odessa National Academy of Food Technologies, Odessa, Ukraine, snfedosov@ukr.net
University of Leeds, Leeds, UK

Due to potential applications in telecommunication and photonic nano-
micro devices, non-linear optical (NLO) polymers attracted growing interest of
researchers during the past years. In order to activate the performance of a side-
chain NLO polymer, it must be poled, i.e. subjected to a high DC field at the
temperature exceeding the glass transition temperature Ty of the host polymer.
However, some polymers start to decompose even before their Ty is reached.
Thus, this phenomenon should be considered for selecting a poling procedure.

We developed a novel method for poling NLO polymers at temperatures
much lower than their Ty in the solid state. High mobility of polymer matrix and
chains necessary for alignment of dipoles was provided by the artificial lowering
of the Ty. The samples were poled in a corona discharge while they were still in
a viscous state, or even during their spinning from the corresponding solution.
Thus, the solidification occurs in the electric field created by corona ions
adsorbed on the surface of the forming film.

The method was tested at the copolymer of methylmetacrilate and 4-
(methacryloyloxypropoxy)-4'-nitrostilbene having Ty about 70°C in the solid
state. Cyclopentanone was used as a solvent. We modified a photoresist spin
coater for our experiments by insulating the chuck, connecting the electrometer
for measuring poling current, and placing a specially designed corona triode
over the spin coater. Microscopic glass slides with evaporated Al electrodes
were used as substrates. Films of the NLO polymer of about 20 um thickness
were spinned from the solution. Kinetics of the solidification at room
temperature was measured by monitoring the electric conductivity and the
weight of the samples. After the initial sharp decrease of both parameters due to
evaporation of the solvent, the steady-state condition of the solidification has
been reached in about 1 h. During all this time, a negative corona was applied.
In some samples we observed remarkable decrease of the poling current in 50-
60 min indicating probably that poling is completed. Quasi-static measurements
of the pyroelectric coefficient and the thermally stimulated depolarization (TSD)
current were performed in order to evaluate the poling efficiency.

It has been found that the position of the Ty peak at the TSD current curve
depended on the storage time of the poled samples, gradually increasing from 54
to 68°C. Relatively high values of the pyrocoefficient of about 2 C/m*K were
observed clearly indicating that the side-chain dipoles were properly aligned.
The method can be recommended for poling other NLO polymers with high T.
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