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1 Introduction

When performing numerical simulation to study spatial structures of soft condensed matters,
the treatment of the boundary condition is one of the most difficult problems. Suppression of the
finite size effect is an essential mission to equilibrate complex structures with multiple intrinsic
lengthscales. Parrinello and Rahman [1] developed a constant pressure numerical scheme by
adjusting the size and shape of the simulation box using the periodic boundary condition. Such
a method is successful in reproducing patterns with a single periodicity, but is not compatible for
the systems with multiple incommensurate periods. Another solution is to introduce a specially
modified dynamic equation for the boundary sites [2]. However, the validity of this method is
limited to nearly equilibrium systems.

Here we propose an alternative boundary scheme making use of maximum entropy method
(MEM). The MEM gives the most probable Fourier spectrum of the whole system, with which
we can calculate the information of the boundary sites. In this presentation, we demonstrate
that the extrapolated boundary information (output) reasonably reproduces the original bulk

information (input).
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2 Method and Result

As a simple example, we consider a single order parameter 1. The bulk region (denoted as B)
and the boundary region (denoted as b) areas are defined in Fig.1. Our mission is to estimate
the most probable information ¥(r € BUDb) from the bulk information 4 (r € B). We introduce
the following MEM free energy
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and minimize this free energy. Here the first term is a penalty for the difference between v and
with an error scale §, and the second and third terms are entropy associated with the uncertainty
of pridiction of the structure outside the bulk area. The set of planar wave modes {k.,ks} is
determined according to the bulk Fourier spectrum. This kind of MEM free energy form and the
value of the entropy coefficients af _,aj can be derived using the Gaussian random field model
[3]. By choosing an appropriate set of {af ,cf }, we find that the extrapolation of the order
parameter towards outside of the bulk works for various typs of the input bulk morphologies,
such as a Model-A-like disordered pattern, a lamellar structure with a single periodicity, and a
checkerboard pattern.

In this work, we have confirmed the efficiency of the MEM approach to the boundary con-
dition problem for static structures. Our next study shall be directed to dynamic patterns

envolving time.
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Fig.1. Extrapolations of ordered/disordered patterns
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