
THINKING BIG,

WORKING SMALL
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Objectives

• Discover what nanotechnology is
• Talk about why nanotechnology will be 

important
• See what it’s like to work in nanotechnology
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Opportunity

The world is 
changing, 
and with 
change 
comes 
opportunity
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The big question

Would you 
like to be 
part of this 
exciting 
change?
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What is it?

Nanotechnology - The manipulation of 
matter at the molecular or atomic level
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Nanoscale

• At the scale of the nanometer—one to 
several hundred nanometers

• 1 meter = 1 billion nanometers
• 3-10 atoms end-to-end in a nanometer
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Why so small?

• Manufactured products 
are all made from atoms 

• The properties of those 
products depend on how 
the atoms are arranged
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Why so small?

• Nanotechnology lets 
us “snap” together 
atoms and 
molecules to make 
particular 
arrangements
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Why so small?

• When matter gets 
down to the 
molecular scale, 
properties change in 
unexpected ways

Size: 25 nm
Shape: sphere
Color reflected:

Size: 50 nm
Shape: sphere
Color reflected:
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Why so small?

• Substances take on 
different properties at 
nanoscale

• Working at 
the nanoscale
allows us to 
change the 
properties of 
products

Size: 25 nm
Shape: sphere
Color reflected:
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Why so small?

• Normal iron 
particles settle out 
of a liquid

• Tiny iron particles 
(only 10 nm) can 
remain mixed in 
liquid

• Used to seal high 
end electronics 
and speakers

Ferrofluid
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Why so small?

• This allows us to create products with 
entirely new features

sunscreen
frames

fabric

medical stent

tennis ball



13

Why so difficult?

• Current technology is 
slow and inefficient

• Need better tools and 
processes
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Opportunities!

• By 2015, nanotechnology will be a 1 trillion 
dollar industry

• New and exciting careers will be available
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Careers

• If you like science, math, engineering, and 
computers, consider a career in 
nanotechnology!
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Medicine?

• Problems?

• Solutions?



17

Why so small?

coal diamond=
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Imagine it

+air soil water+

=  potato
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What if you could turn air, water, and 
soil into food?

Imagine it
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Imagine it

What if you could develop a liquid 
medicine to cure cancer?
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What if you could develop a fabric 
that keeps you cool in the summer 

and warm in the winter?

Imagine it
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What if you could develop a 
computer that could roll up 
and fit in your shirt pocket?

Imagine it
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What if you could develop a car paint 
that could change colors?

Imagine it
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Problems and solutions

How do you think 
nanotechnology 
will help?
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Nanoscale science and engineering

• Nanotechnology involves biology, chemistry, 
physics, math, computer science, and engineering

• Working together to study and work with atoms 
and molecules at the nanoscale
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Nanomanufacturing

• Figuring out ways that 
nanoscale structures 
and products can be 
made quickly and 
efficiently

• Chemists, physicists, 
and engineers work 
together—a 
collaborative effort
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Let’s watch a movie!

• Why people want to work
in nanoscience and 
nanotechnology

• What it’s like to work at 
Nano-CEMMS


