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When the spatid extent (sze) of a materid approaches a length-scae characteristic of a
physica property or phenomenon, new and unique physica behavior emerges which can
not be predicted through scding or extrapolation from that in larger (bulk) sizes and for
which andl is diffeeent in an essentid way. Such new behaviors, resulting from
reduction to the nanometer-scale regime (accompanied often by cross-over between
dimensondity classes), include spectra, trangport, magnetic, opticad, chemicad and
mechanica phenomena.

Severd cae dudies of dectronic dructure invedigaions pertaining to the unique
properties of nanoscde materids will be discussed. These incdude  formation
mecahnisms and energetics, dructures, mechanica properties and transport in - metd
nanowires and semiconductor wires connected to metal eectrodes investigated via LSD
cdculaions and ab-initio molecular dynamics smulaions, fird-principles investigations
of Sze-dependent evolutionary patterns of the properties of clusters, heterogeneous
catalyss by gold clusters supported on MgO (100); formation of eectron-molecules
(Wigner crygdlites) in two-dimensiond quantum dots.
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