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The world is experiencing rapid progress in the ability to design and fabricate mechanica and eectronic
devices and structures with dimensions on the order d a nanometer (10° m) or less. On this scale,
matter is goproaching or at the level of atoms and molecules. This work is inherently multidisciplinary
sance on the atomic scade mechanicd, ectronic, biologica, and chemica components and systems are
essentialy the same. Nove structures can be created by control of the forces between atoms and
fabrication of devicestha can perform useful functionsis possible by sdlective positioning and control of
atoms of various materials. The ability to work onthe nanoscaleis an inevitable result of scaling, which
has been a dominant trend in science and engineering, and from this perspective nanotechnology
research is a wdl established. Scding is, for example, a primary factor in the success of the computer
revolution, and the ability to fabricate increasingly complex devices with minimum feature Sze lessthan a
wavelength of light has kept the semiconductor industry on “Moores Law”.

These advances have been pardlded by materids scientits who have developed a variety of
techniques, such as molecular beam, atomic layer, and organometalic epitaxy, to grow crystas one
atomic layer at atime. Also, advancesin chemistry and materias science have resulted in nanostructures
such as buckybals and nanotubes. It is now possible to grow and synthesize classes of materids, many
of which do not exist in nature, with specific and selected properties.

Advances in saverd pardld fidds now make it possble to sgnificantly expand the range of activities
that can be performed on the nanoscde. The development of ingruments, such as the scanning tip
microscope and atomic force microscope, make it possble to image materids on the atomic levd.

These same techniques can be used to manipulate materids one atom at atime to create atomic leve

gructures and machines.  Advances in sdf-assembly offer intriguing possibilities for nove structures.

The deveopment of picoprobes and dectronic sampling measurement techniques permit
characterization and testing to be performed on nanoscale devices. When taken in the aggregate, these
technology advances establish the basis for a new revolution in working on the nanoscale.  Further
advances are expected to sgnificantly impact the technologies for manufacturing, medicine and hedth,
electronics, communications, energy production, transportation, and education. The U.S. Government
has responded to this emerging opportunity by establishment of the National Nanotechnology Initictive.
The NNI is sx Federd agency collaboration for support of nanotechnology research, with a doubling of
funds made available for support of research. The NNI will have a dramatic impact upon
nanotechnology research.



