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Gauge theoretical analysis on the formation of dislocation microstructure

Tarumi, Ryuichi
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In this study, we investigated the formation of dislocation microstructure on the
basis of gauge theory of dislocation. Stress field around a dislocation is derived using T(3)
translational gauge theory. We also evaluated Peach-Koehler force as well as the corresponding potential
in an analytical form. Numerical analysis based on the Monte Carlo method revealed that dislocations,
which interact via the gauge theory, form dislocation microstructure as a metastable state. On the other
hand, however, dislocations interacting via classical theory did not form any microstructure under the
same simulation condition. This result can be understood as a realization of multi-scale phenomena. That
is, the microscopic stress field around a dislocation core affect the formation of macroscopic
dislocation microstructure.
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