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Study on the diversity of nonequilibrium critical behaviors in crystalline
plasticity
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We investigated the influence of the intrinsic properties of solid
materials, especially lattice structures, various defect formation energies, and initial defect
structures, on the critical behaviors in plasticity characterized by the power distribution. We
found that initial structures such as grain boundaries and structural relaxation in disordered
solids affect only the maximum size of the distribution and does not affect the exponents related to

universality. On the other hand, crystals with different lattice structures show different
exponents. Furthermore, even in some crystals with the same lattice structures, the different
exponents are obtained. This difference can be explained by the difference in their stacking-fault
energies affecting the degree of freedom of motion of dislocations. The results indicate that
individual characters of solids could affect the universality of critical behavior in crystalline
plasticity.
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