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NANOTECHNOLOGY

Nanotechnology ("nanotech") is a manipulation of matter on an atomic,
molecular, and supramolecular level. Two main approaches are used in
nanotechnology. In the "bottom-up" approach, materials and devices are built from
molecular components which assemble themselves chemically by principles of
molecular recognition. In the "top-down" approach, nano-objects are constructed
from larger entities without atomic-level control.

Areas of physics such as nanoelectronics, nanomechanics, nanophotonics and
nanoionics have evolved during the last few decades to provide a basic scientific
foundation of nanotechnology.

Molecular nanotechnology is closely associated with the molecular
assembler, a machine that can produce a desired structure or device atom-by-atom
using the principles of mechanosynthesis. Manufacturing in the context of
productive nanosystems is not related to, and should be clearly distinguished from,
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the conventional technologies used to manufacture nanomaterials such as carbon
nanotubes and nanoparticles. Several phenomena become pronounced as the size
of the system decreases. These include statistical mechanical effects, as well as
quantum mechanical effects, for example opaque substances can become
transparent (copper); stable materials can turn into combustible (aluminium);
insoluble materials may become soluble (gold).

Modern synthetic chemistry has reached the point where it is possible to
prepare small molecules to almost any structure. These methods are used today to
manufacture a wide variety of useful chemicals such as pharmaceuticals or
commercial polymers. This ability raises the question of extending this kind of
control to the next-larger level, secking methods to assemble these single
molecules into supramolecular assemblies consisting of many molecules arranged
in a well defined manner.
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