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NanoMaterials, introduction
 Carbon nanotubes

 MWCNT
 SWCNT

 Nanoparticles
 Material: Metal, Semiconductor
 Size, shape, multi-layer

 Crystalline nanowires
 Metal
 Semiconductor

 Polymers
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Carbon Nanotubes, electronics
Synthesis: arc,
CVD, laser
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CNT, electronics
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CNT     , properties
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CNT  , other uses
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Nanoparticles

 “0D nanostructures”
 Nanocrystals
 Nanospheres
 Quantum dots
 Core-shell nanoparticles
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Nanoparticles
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Nanoparticles, metal replacement

 Geometric crystals
 Metal replacement
 Solvothermal, etc.

Shape-Controlled Synthesis of Gold and Silver
Nanoparticles, Yugang Sun and Younan Xia,
13 DECEMBER 2002 VOL 298 SCIENCE pp 2176
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AuNP Properties

 “Noble” metal catalyst.
 Nano size changes

properties.
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Nanoparticles and DNA

J. J. Storhoff, C. A. Mirkin, Chem. Rev. 1999, 99, 1849 - 1862.
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Nanowires

 “1D nanostructures”
 Advantages of miniaturization

 Lower cost, higher speed, lower
power consumption, lower heat
generation

 New phenomena
 Ballistic conductance, size-dependent

excitation or emission, Coulomb
blockade (SET), metal insulator
transition

 In situ fabrication (e-beam, FIB, X-
ray or EUV litho.) vs chemical
synthesis and assembly
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NW, synthesis
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Nanowires, crystal lattice
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Nanowires, metal replacement


