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Abstract

The relatively simple Ohta-Kawasaki density functional theory for diblock copolymer melts
may be analytically studied in many situations by singular perturbation techniques. We consider
a single sphere pattern that constitutes a cell in the important spherical phase of a diblock
copolymer. We show the existence of the sphere pattern as a solution of the Euler-Lagrange
equation of the free energy. Quantitative properties of the solution are derived, from which we
determine the optimal size of the sphere. Moreover there is a stability threshold so that if the
sphere is larger than the threshold value, the sphere pattern is no longer stable. The same issues
are discussed for a spherical lamellar pattern, which may be viewed as a defective lamellar phase.
Here we reduce the existence and the stability problems to some finite dimensional problems.
Quantitative information on the solution of the original infinite dimensional problem is obtained.
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