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Table 1 These calculations provide comprehensive state-of-the-art first-principles descrip-
tion of ground state structures, phase stability, and short-range order in these systems.

Pd-Pt [6] Ni-V [7, 8] Cu-Pt [12, 13]
Rh-Pt [6] Ag-Au [9, 10]
Cu-Au [11] Ni-Au [11]

The new Cu7Pt “D7-type” ground state structure was predicted [12,13], and subse-
quently found experimentally by S. Takizawa (1996). This is illustrated in Fig. 2 and
demonstrates the power of first-principles theory to predict previously unsuspected
structures!

Fig. 2 Illustration for prediction (Ref. [12,13]) and subsequent verification of a new structure
for Cu-Pt.

We are now at the beginning of the process of solving one of the classic problems of
Quantum Theory of Solids: We are transforming our qualitative and semi-quantitative
understanding of sohesion into a predictive theory of new materials!
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