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Irreversible phenomena represented by diffusion are major factors of
important phenomena closely related to our life such as unidirectionality of time, aging of lives
and fracture. Classical theories for irreversible phenomena have already been established in the
last century. However, many important irreversible phenomena beyond the scope of the classical
theories have been observed, and therefore, studies of mathematical analysis have been developed in
order to analyze and understand those new phenomena. In this research project, we have developed a
new framework on Evolution Equations for covering new mathematical models which describe various
non-standard irreversible phenomena. In particular, principal methods of analysis have been
established for phase-field equations with strong irreversibility arising from fracture and damage
models as well as nonlocal evolution equations involving fractional Laplacians, and moreover,

systematic research has been done for those equations.
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