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Dynamical stability of Au-Cu ordered compounds in the warm

dense matter regime
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We study the lattice stability of ordered alloys of CuAus, AuCu, and AuCus in the warm dense matter

(WDM) regime, where the electron temperature is much higher than the lattice temperature and the

atoms are fixed in the equilibrium position at zero temperature. By performing the phonon calculations

from first-principles, we demonstrate that the CuAus and AuCus show the phonon hardening, while the

AuCu becomes unstable against the R point phonon excitations in the WDM regime. The short- and

long-range interatomic forces play an important role to understand these results in a unified manner.
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