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This study aims to explore the plastic deformation units in metallic
glasses, which have remained poorly understood. Although shear transformation zones (STZs) that
evolve into shear bands have long been considered such units, their precise identification has
remained ambiguous. In this work, we developed a novel approach called the “ frozen atom method”
and successfully detected the cooperative atomic motions for the first time. We named this element
the STZ core. Applying this method to a CuZr metallic glass, we found that the STZ core consists of
approximately 10-100 atoms. Its mechanical properties do not show a distinct difference from the
surrounding atoms, its size is independent of the magnitude of the stress drop or the applied
strain, and its response is nonlinear and transient.
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