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e RO (J23C) : A multi-time extension of a density correlation function is
introduced to reveal temporal information about dynamical heterogeneity in glass-forming
liquids. A multi-time correlation function utilized in this study is analogous to the
higher-order response function analyzed in multidimensional nonlinear spectroscopy. We
confirm that the two-dimensional representations are sensitive to the dynamical
heterogeneity and that these reveal the couplings of correlated motions, which exist over a
wide range of time scales. From this analysis, we evaluated the lifetime of the dynamical
heterogeneity and its temperature dependence systematically. Furthermore, we examine
the physical role of the lifetime of dynamical heterogeneity in the violation of the
Stokes—Einstein (SE) relation between viscosity and self-diffusion constant. Large
violations of the SE relation are characterized by time scales longer than the lifetime of the
dynamical heterogeneity in highly supercooled liquids.
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