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http://fa.wikipedia.org/wiki/%D8%A7%D8%B3_%D8%A2%DB%8C
http://fa.wikipedia.org/w/index.php?title=%D8%A7%D8%B9%D8%B4%D8%A7%D8%B1%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF&withJS=MediaWiki:Intro-Welcome-NewUsers.js
http://fa.wikipedia.org/w/index.php?title=%D8%A7%D8%B9%D8%B4%D8%A7%D8%B1%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF&withJS=MediaWiki:Intro-Welcome-NewUsers.js
http://fa.wikipedia.org/wiki/%DB%8C%D9%88%D8%AA%D8%A7_(%D9%BE%DB%8C%D8%B4%D9%88%D9%86%D8%AF)
http://fa.wikipedia.org/wiki/%DB%8C%D9%88%D8%AA%D8%A7_(%D9%BE%DB%8C%D8%B4%D9%88%D9%86%D8%AF)
http://fa.wikipedia.org/wiki/%D8%B2%D8%AA%D8%A7_(%D9%BE%DB%8C%D8%B4%D9%88%D9%86%D8%AF)
http://fa.wikipedia.org/wiki/%D8%B2%D8%AA%D8%A7_(%D9%BE%DB%8C%D8%B4%D9%88%D9%86%D8%AF)
http://fa.wikipedia.org/wiki/%D8%A7%DA%AF%D8%B2%D8%A7
http://fa.wikipedia.org/wiki/%D8%A7%DA%AF%D8%B2%D8%A7
http://fa.wikipedia.org/wiki/%D9%BE%D8%AA%D8%A7
http://fa.wikipedia.org/wiki/%D9%BE%D8%AA%D8%A7
http://fa.wikipedia.org/wiki/%D8%AA%D8%B1%D8%A7
http://fa.wikipedia.org/wiki/%D8%AA%D8%B1%D8%A7
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http://fa.wikipedia.org/wiki/%DA%AF%DB%8C%DA%AF%D8%A7
http://fa.wikipedia.org/wiki/%DA%AF%DB%8C%DA%AF%D8%A7
http://fa.wikipedia.org/wiki/%D9%85%DA%AF%D8%A7
http://fa.wikipedia.org/wiki/%D9%85%DA%AF%D8%A7
http://fa.wikipedia.org/wiki/%DA%A9%DB%8C%D9%84%D9%88
http://fa.wikipedia.org/wiki/%DA%A9%DB%8C%D9%84%D9%88
http://fa.wikipedia.org/wiki/%D9%87%DA%A9%D8%AA%D9%88
http://fa.wikipedia.org/wiki/%D9%87%DA%A9%D8%AA%D9%88
http://fa.wikipedia.org/wiki/%DB%B1%DB%B0%DB%B0_(%D8%B9%D8%AF%D8%AF)
http://fa.wikipedia.org/wiki/%DB%B1%DB%B0%DB%B0_(%D8%B9%D8%AF%D8%AF)
http://fa.wikipedia.org/wiki/%D8%AF%DA%A9%D8%A7
http://fa.wikipedia.org/wiki/%D8%AF%DA%A9%D8%A7
http://fa.wikipedia.org/wiki/%DB%B1%DB%B0_(%D8%B9%D8%AF%D8%AF)
http://fa.wikipedia.org/wiki/%DB%B1%DB%B0_(%D8%B9%D8%AF%D8%AF)
http://fa.wikipedia.org/wiki/%DB%8C%D9%88%D9%86%DB%8C_(%D9%BE%DB%8C%D8%B4%D9%88%D9%86%D8%AF)
http://fa.wikipedia.org/wiki/%DB%8C%D9%88%D9%86%DB%8C_(%D9%BE%DB%8C%D8%B4%D9%88%D9%86%D8%AF)
http://fa.wikipedia.org/wiki/%DB%B1_(%D8%B9%D8%AF%D8%AF)
http://fa.wikipedia.org/wiki/%DB%B1_(%D8%B9%D8%AF%D8%AF)
http://fa.wikipedia.org/wiki/%D8%AF%D8%B3%DB%8C
http://fa.wikipedia.org/wiki/%D8%AF%D8%B3%DB%8C
http://fa.wikipedia.org/wiki/%D8%B3%D8%A7%D9%86%D8%AA%DB%8C
http://fa.wikipedia.org/wiki/%D8%B3%D8%A7%D9%86%D8%AA%DB%8C
http://fa.wikipedia.org/wiki/%D9%85%DB%8C%D9%84%DB%8C
http://fa.wikipedia.org/wiki/%D9%85%DB%8C%D9%84%DB%8C
http://fa.wikipedia.org/wiki/%D9%85%DB%8C%DA%A9%D8%B1%D9%88
http://fa.wikipedia.org/wiki/%D9%85%DB%8C%DA%A9%D8%B1%D9%88
http://fa.wikipedia.org/wiki/%D9%85%D9%88_(%D8%AD%D8%B1%D9%81)
http://fa.wikipedia.org/wiki/%D9%85%D9%88_(%D8%AD%D8%B1%D9%81)
http://fa.wikipedia.org/wiki/%D9%BE%DB%8C%DA%A9%D9%88
http://fa.wikipedia.org/wiki/%D9%BE%DB%8C%DA%A9%D9%88
http://fa.wikipedia.org/wiki/%D9%81%D9%85%D8%AA%D9%88
http://fa.wikipedia.org/wiki/%D9%81%D9%85%D8%AA%D9%88
http://fa.wikipedia.org/wiki/%D8%A2%D8%AA%D9%88
http://fa.wikipedia.org/wiki/%D8%A2%D8%AA%D9%88
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http://fa.wikipedia.org/wiki/%D8%B2%D9%BE%D8%AA%D9%88
http://fa.wikipedia.org/wiki/%D8%B2%D9%BE%D8%AA%D9%88
http://fa.wikipedia.org/wiki/%DB%8C%D9%88%DA%A9%D8%AA%D9%88
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DNA Bacterium Large Raindrop
2.5 nanometers 2.5 micrometers 2.5 millimeters
diameter long diameter

=
X 100,000
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X 100,000
IO

Single-walled Strand of Hair House
Carbon Nanotube 100 micrometers 10 meters

1 nanometer diameter diameter wide

=
x 1,000,000

National Center for Electron
Lab,US. Department of Energy

Microscopy, Lawrence Berkeley

x 1,000,000

Nanoparticle Ant Indianapolis Motor
4 nanometers 4 millimeters Speedway
diameter long 4 kilometers per lap
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http://www.nano.ir/sub_nanoworld.php?page=lycurgus&title=%CC%C7%E3_%E3%D4%E5%E6%D1_%E1%ED%98%D1%90%E6%D3
http://www.nano.ir/sub_nanoworld.php?page=lycurgus&title=%CC%C7%E3_%E3%D4%E5%E6%D1_%E1%ED%98%D1%90%E6%D3
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Size (approx.) Materials
Nanocrystals and clusters diam, 1-10 nm Metals, semiconductors, magnetic
(quantum dots) materials
Other nanoparticles diam, 1-100 nm Ceramic oxides
Nanowires diam, 1-100 nm Metals, semiconductors, oxides,
sulfides, nitrides
Nanotubes diam, 1-100 nm Carbon, layered metal chalcogenides
Nanoporous solids pore diam. 0.5-10 nm Zeolites. phosphates etc.
2.Dimensional arrays several nm2-pum2 Metls, semiconductors, magnetic
{of nano particles) materials
Surfaces and thin films thickness 1-1000 nm A variety of materials
3-Dimensional structures Several nm in the three Metls, semiconductors, magnetic
(superattices) dimensions materials
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Scale (approx.) Synthetic Method Structural Tool Theory and simulation
0.110 ~10nm Covalent synthesis  Vibrational spectroscopy  Electronic structure
NMR
Diffraction methods
<1to~100nm Techniques of Scanning probe Molecular dynamics
self-assembly Microscopies and mechanics
100 nm to ~1 pm Processing, SEM, TEM Coarse-grained
modifications models etc.
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2-D ~

0-D: Al dimensions at the nanoscale

1-D:  Two dimensions at the nanoscale,
one dimansion at the macroscale

2-D:  One dimension at the nanoscale,
two dimensions at the macroscale

3-D: Mo dimensions at the nanoscale,
all dimensions at the macroscale

5 twbzv %Uy ¢v 1

tvAu Aywy U 1vAu Aywy

i v%» Aywy ¢° bz el

wa Ao CuUAyAwywyl w3 ¢cobz i¢
wad EEA~ Aywy copz yut




#¢¥%BAGz Aywy v ¢copz AA

0-D
All dimensions (x.y;z) at nanoscale
2eel> %ds 100 nm
o > o
T35,

Nanoparticles

[~}

1-D
Two dimensions (x,y) at nanoscale,
other dimension (L) is not

Nanowires, nanorods, and
nanotubes

2-D
One dimension (t) at nanoscale,
other two dimensions- (LX , Ly ) are not

X ¥

0

t<100 nm

Nanocoatings and nanofilms

3-D
No bulk dimension at nanoscale
Lx Ly

Lz

Nanocrystalline and nanocomposite
materials
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¢ STRIP OF A GRAPHENE SHEET ROLLED INTO A TUBE
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