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Abstract

Accurate prediction of electronic properties of materials on the nanoscale is a considerable chal-
lenge for theoretical chemistry and solid state physics. In many cases of practical importance
theoretical developments produce techniques that require computer resources scaling only polyno-
mially with system size. Despite these great achievements the polynomial exponent (typically 3 or
4) prevents application of the methods to experimentally relevant systems of nanoscale sizes. We
present here new concepts and techniques, relying on the use of stochastic orbitals, that reduce
the numerical effort to sub-linear scaling in a broad range of materials and system sizes. I discuss
briefly some of the new paradigms we introduced and then present encouraging results showing that
it endows density functional and many-body perturbation theory an ability to treat large systems

having thousands of electrons with linear or sublinear-scaling numerical effort. See recent references
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