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Fig. S1. The G-phase melting using different damping constants for barostat and thermostat. (A) Fixing
thermostat damping constant to 0.2 ps and varying barostats damping constant from 1.0 to 4.0 ps. (B)
Fixing barostats damping constant to 2.0 ps and varying thermostats damping constant from 0.1 to 0.4 ps.
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Fig. S2. The L-G transition of Cu,Zr composition using the 2" EAM potential.” The formed L-phase and G-
phase from the 1st EAM potential were further equilibrated for another 500 ps using the 2" potential. For
comparison, the potential energy (PE) for Laves phase is -4382 meV/atom at 900 K. (A) The PE curves for
both L-phase and G-phase. (B) The L-phase characterized using Honeycutt-Anderson analysis at 900 K.
(C) The G-phase characterized using Honeycutt-Anderson analysis at 900 K. The icosahedral and liquid
atoms are represented by purple and yellow balls, respectively.
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Fig. S3. The PE density distribution for (A) Cu,Zr and (B) CusZr; G-phase structures at room temperature.



Fig. S4. The icosahedral atoms in CuyZr at 300 K and they are displayed in three slabs (A, B, C) with a
thickness of 8 A in the same bulk structure. The first minimum of RDF (3.4 A) is used to determine whether
the icosahedral atoms are bonded or not. Only Cu atoms are displayed since Zr is not determined to be an
icosahedral atom in Laves phase due to its higher coordination number (>12).
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Fig. S5. RDF analysis of CuzZrs. (A) Total RDF of all three phases. (B-D) The comparison of partial RDF
for G-phase and Laves phase: Cu-Cu (B), Cu-Zr (C), and Zr-Zr (D).
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Fig. S6. Remelting of G-phase from 900 K to 1500 K. The melting occurs at ~1300 K.
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Fig. S7. The two-phase coexistence simulation for the composition Cu,Zr to determine the Txy and Tgu.
(A) The PE curves for liquid-Laves coexistence simulation. (B) The slope of PE near Tx y from (A). (C) The
PE curves for L-G coexistence simulation. (D) The slope of PE near Tg from (C).
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Fig. $8. Thermodynamic state functions for Cu;Zr;. (A) enthalpy, (B) entropy, (C) free energy, and (D)
molar volume as a function of temperature.
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Fig. S$9. The correlation analysis for Cu atoms in Cu,Zr: (A) PE-density vs HA analysis, (B) PE-density vs
Von-mises stress, (C) PE-density vs OP-8, and (D) PE-density vs OP-8.
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Fig. $10. The correlation analysis for Zr atoms in Cu,Zr: (A) PE-density vs Von-mises stress, (B) PE-density
vs OP-8, and (C) PE-density vs OP-8.
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Fig. S11. Characterization of G-phase at 900 K for composition Cu;Zr3: (A) PE-density map, (B) Von-mises
stress, (C) OP-8, and (D) OP-10.
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