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II1.Research Results in AY2017

Iv.

We are studying the mathematical aspects of the complex Ginzburg-Landau (CGL) equations,
which describe behavior of order parameters near critical points in phase-change phenomena or
pattern formations. Especially we treated (CGL) equations with power type growth nonlinear
terms and submitted a paper concerning local well-posedness of (CGL) equations in bounded
domains (I-1), which we had shown so far. In this year, we were concerned with the initial-
boundary value problem of (CGL) equations with power type growth nonlinear terms in general
domains including unbounded domains. We showed local well-posedness and global existence
with small initial data (II-1, 2).

Research Plan for AY2018

In AY2018, we will study the complex Ginzburg-Landau equations with dissipative nonlinear
terms. As for the initial-boundary value problem for such case, we obtaind the existence of global
solution for any initial data taken from ¥({¥rm L}”"2¥) without assuming boundedness of
domains provided that parameters appearing in (CGL) satisfy some suitable conditions depending
only on the power of nonlinear terms. It was shown that solutions belong to ¥({¥rm H}_0"1¥)
for ¥(t > 0¥) (smoothing effect) as well. Hence, we will focus on the periodic (in time) problem
for (CGL) with dissipative nonlinear terms. In order to deal with periodic problems, it is important
to verify coerciveness of leading terms. Thus, we should need an additional assumption on the
linear term which did not appear for the initial value problem. The aim of this study is to show
the existence of periodic solutions in bounded or unbounded domains provided that parameters
of (CGL) equations satisfy the same condition as in the initial value problem.




