
What is Nanotechnology?

Making, Measuring, Manipulating,

all at nanometer scale.

1 inch = 25,400,000 nanometer
1 human hair = 150,000 nanometer



Nano-scale: how small is 1 nanometer?



“Imagine the possibilities: materials with ten times the 
strength of steel and only a small fraction of the weight -
-- shrinking all the information housed at the Library of 
Congress into a device the size of a sugar cube ---
detecting cancerous tumors when they are only a few 
cells in size. 

President William J. Clinton 
January 21, 2000 

California Institute of Technology

http://www.nano.gov/�


• $32 billion in nanotechnology sale, 2008.

• $2.6 trillion, by 2014.

• $2 billion, federal budget for 
Nanotechnology R&D, 2009.

Nano-Quote:



All kinds of ‘Nano’

Nanosphere
Nanoparticle
Quantumdot

Nanorod
Nanowire

Nanochain Nanobelt

Nanoribbon Nanotube Nanokids



Brandenburg gate constituted by CO molecules

L.Bartels et al., Phys. Rev. Lett. 79, 697 (1997); G.Meyer et al., ibid. 77, 2133 (1996) 



Pattern Single Atoms

Is that small?
Is that possible?
Is that cool?



Nanocar Rolls Into Action
World's first molecular car zips about on fullerene wheels

Nano Lett. 2005, 5, 2330

http://pubs.acs.org/cgi-bin/sample.cgi/nalefd/2005/5/i11/html/nl051915k.html�
http://pubs.acs.org/cgi-bin/sample.cgi/nalefd/2005/5/i11/html/nl051915k.html�
http://pubs.acs.org/cgi-bin/sample.cgi/nalefd/2005/5/i11/html/nl051915k.html�
http://pubs.acs.org/cgi-bin/sample.cgi/nalefd/2005/5/i11/html/nl051915k.html�
http://pubs.acs.org/cgi-bin/sample.cgi/nalefd/2005/5/i11/html/nl051915k.html�
http://pubs.acs.org/cgi-bin/sample.cgi/nalefd/2005/5/i11/html/nl051915k.html�




Changing emission color by changing the particle size

http://www.greenspine.ca/media/quantum_dots_c.jpg�


The Electromagnetic (Radiation) Spectrum 



Splitting white light through a prism



Organic Light-emitting diode (OLED) devices: 



OLED TV:  never cool like this

Thin:  millimeter

Flat:  full view angle

Bright:  1,000,000:1

and …

Flexible, foldable !



E-book: fold it as you like



Why organic (plastic)?
Cheap: $$$
Flexible: in shape
Coatable: like paint



Solar cell powered windows: 

Hong Kong Science Park



One day, power your house by painting solar cells



One day, power yourself using solar cell paints …
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