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This thesis entitled “effects of a contact energy for surfaces” describes structure of the contact
angle appeared in capillary problems. Historically, a surface energy and a contact energy were defined
in mathematical sense to analyze the capillary problems. The contact angle of a capillary surface follows
from the ratio of the contact energy to the surface energy. We deal with the total energy of these energy.

In the first chapter, we define the total energy and note physical backgrounds. Furthermore, we give
a summary of the subsequent chapters with relevance to known mathematical results.

In the second chapter, we deal with the total energy of a non—uniformly contact energy and the surface
energy. The non—uniformity of the contact energy corresponds to a non—uniformity of the surface tension
on the boundary of capillary surfaces. Consequently, the gradient flow of the non—uniformly total energy
with the area storage condition has traveling wave solutions. We give a proof of the existence and the
local exponential stability of the traveling wave solutions.

The third chapter lists the definition of some concepts associated with the geometric measure theory
for the latter chapters.

In the fourth chapter, we suggest a definition of a contact angle condition for varifolds which are measures
expressing surfaces. In general, an Allard type monotonicity formula is a key tool to analyze the varifolds,
thus we also prove that a modified Allard type monotonicity formula holds even if varifolds satisfy the
contact angle condition.

In the fifth chapter, we consider a phase separation model. For the model, perturbation of the total
energy is defined by Modica. In order to show the correctness of the perturbation, we prove a sequence
of critical points of the perturbation energy converges to a critical point of the total energy as phase
separates by using the contact angle condition for varifolds.
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