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Some Nano Basics

Nanoscience and nanotechnologies involve studying and working
with matter on an ultra-small scale -- down to the size of atoms and
molecules.

Nanoscience refers to the fundamental understanding of what.." /
happens when one or more dimensions of a substance or Objed\?/

IS less than 100 nanometers in length.
Substances and objects of this size are said to be nanoscalg« S S g
Nanoscale substances and objects are called nanomater ‘G \"\ _%;,\
Nanotechnology is the application of nanoscience to ‘/ \{. ;.
engineer things of practical use that take advantage of th ) :

physical, electronic or optical properties of nanomaterlal }M

The prefix "nano" means one-billionth in science. ’\?”
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One nanometer is one billionth of a meter; for exam
a single sheet of paper is about 100,000 nanometers.
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Recent Evolutionof the Technology

A Conceptual underpinnings

A Feynman explored the concept of manipulation matter at the atom and molecular

1959 e

aniguchie referred to the term nanotechnolo 0 engineer materials precisely a
A Taniguchie referred to the t technology to eng terials p ly at
1974 the nanometer level

A Invention of the Scanning Tunneling Microscope

1981

A Invention of the Atomic Force Microscope
Kefelg Asmal |l ey (Rice) discovers

A Sumio lijima (NEC) discovers carbon nanotubes

1991

A Baughman (UTD) discovers how to spin nanotube yarns to create macro materials
2004 without losing the properties of nanotubes



itis all @bout small tnings!

g

Newtonian Quantum
Mechanics Effects

Decreasing Scale

Nanoscience is what happens between Newton and Einstein --
where both classical mechanics and quantum effects co-exist.

It's what happens when we work with materials and objects that

are extremely small -- at a molecular or even atomic scale. Laws

of classical Newtonian physics give way to quantum mechanics
and material behavior differs remarkably .



How Small i1Is Nano?
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Nanoscalge?

A Strength and Mechanical properties
A Chemical Reactivity

A Surface Area

A Electrical Properties

A Magnetic Properties .
A Optical properties (color, transparency)’ '.\
A Absorbed/Emitted Light (fluorescencé)"/.
Aand | ot s mor eé '
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Example: MetalNanoparticles
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AQ Nanoprisms Au Spheres Au Spheres Ag Spheres AgQ Sér‘cfos Ag Spheres
~100 nm ~100 nm ~SO nm ~120 nm ~80 nm ~40 nm
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By changing the size and shape of metal nanoparticles,
we can control the vibrations of electrons on the
surface.* This causes the nanoparticles to absorb
different colors of light and therefore change colors.




