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The Bottle-neck of Second Order Nonlinear Optical Polymers:Comprehensive Opti-

mization of The Material’s Properties

Ye Cheng, Zhu Peiwang, Wang Peng

( Center for Molecular Sciences Organic Slids Lab-» Institute of Chemistry s Chinese A cademy of Sciencess Beijing
100080y

Summary The analyses of the status-in-art of the second order nonlinear optical poled polymers and require-
ments of practicality indicate that the orientation stability has been satisfied essentially- How to optimize compre-
hensively the properties of the materials has become the most important key problem for practical application of
second order nonlinear optical poled polymers-
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This process is different from the barrier-free relaxation that spontaneously takes place when an unstable state re-
laxes-In order to be classified as metastablethe lifetime of a metastable state must be longer than the time scale of
observations which in turn is practically limited by experimental equipment and the patience of the observer-In the
classical concept of metastable states there is an assumption that the systems are large enough so that there is no
need for consideration of size or other kinetic effects on the system-In general, polymers are much more prone to
access the metastable region than small molecules- Polymeric materialss with their various hierarchies of mi-
crostructure, may have metastable states present due to small phase size, composition, external fields and other
causes- In this review » our focus will be on concepts and experimental observations of metastable states in polymer
phase transformations where two ordered structures exist-The phase stability relationships of these structures will
be discussed with respect to the phase size> namely, the lamellar thickness- The concepts involved in metastable
states and metastability are not only important in the scientific understanding of condensed polymer physics:but are

also useful for practical materials development and applications-



