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Modeling and simulation of nanomaterials
With beginning of the third millennium, the emergence of
new techniques has made synthesis and construction of
matters at nanoscale possible, leading to an extremely rapid
rise of the field of nanomaterials science. Today, the
electronics industry is the result of advances in
nanomaterials research. As electronic devices get smaller,
there are increasing challenges in silicon technology.
Materials with new scaling properties need to be developed
urgently. Indeed, nanomaterials science promises a wide
range of novel applications of new perspectives.
Therefore, theoretical modeling and computational simulation have advanced as
much as the experimental techniques in nanomaterials science. The development
ranges from density functional algorithms to mesoscale methods, which enables the
pursuit of the characteristic nature of nanomaterials as well as predict and design
functional nanomaterials. On the other hand, recent development of parallel
processor supercomputers has led to tremendous increase (by a factor of a million)
in computational power. These developments together have been creating new
opportunities for modeling and simulation of electronic properties of nanomaterials,
as well as for designing novel nanoelectronic devices.
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