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Accurate simulations of materials require electronic structure calculations whose high com-
putational cost is a limiting factor. In high-throughput settings, machine learning can signif-
icantly reduce overall costs by interpolating between reference calculations. This approach
requires a numerical representation of materials that supports interpolation. We present a
many-body tensor representation that can encode both finite (molecules) and periodic sys-
tems (bulk crystal), has proper mathematical structure, is invariant to translation, rotation,
and nuclear permutations, unique, continuous, differentiable, fast to compute, and exhibits
competitive empirical performance on benchmark datasets. We demonstrate the approach
for ab initio formation enthalpies of platinum-group / transition-metal binary alloys.



