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INTRODUCTION

Definition of nanotechnology;

How did it begin?

Why going nano?



Definition

ÅñNanotechnology is the understanding and 

control of matter at dimensions of roughly 1 to 

100 nanometers, where unique phenomena 

enable novel applications.ò

ÅñEncompassing nanoscale science, engineering 

and technology, nanotechnology involves 

imaging, measuring, modeling, and manipulating 

matter at this length scale.ò

National Nanotechnology Initiative,Strategic plan, December2007



Definition

ÅIs it possible to imagine the size of 1 

nanometer?

ïA line of ten hydrogen atoms lined up side by 

side is 1 nanometer long

ïAfinger nail grows 1 nanometer in 1 second

www.nanoshield.biz/images/nanometer.jpg



Definition

ÅThus nanosciences are defined by the size of 

the objects, rather than by the nature of the 

phenomenon studied as in optics, electricity, etc. 

It follows that they are by definition 

multidisciplinary.



Definition

ÅNanosciences are multidisciplinary, with physics and 
chemistry as natural partners (but not the only). 

ïChemistrycan create new molecules, particles, nanoobjects, 
etc., which can lead to innovative designs for new materials,

ïPhysics- the study the properties of these materials. 

ïMechanicswill be implicated because no materials exist 
without mechanical properties. Mechanical attributes can also 
be fine-tuned at the nanometric scale.

ïBiologyis less directly involved because most biological 
entities exceed a micrometer in size; however, it will benefit 
from the development of nano-objects capable of working in 
a biological environment (e.g. Biosensors) 



How did it begin?

ÅColloidal gold has been 

used since Ancient 

Roman times to color 

glass intense shades of 

yellow, red, or blue, 

depending on the 

concentration of gold. 

Medievalstainedglassmakersusedsmallnanosizegoldparticlestocreatethedifferent

colours.
Stainedglass widows, Cantenburyhttp://www.planetware.com/picture/canterbury-stained-glass-

windows-eng-gben019.htm



How did it begin?

ÅFeynmann famous talk from 1959 "There is 

plenty of room at the bottom" is often cited as a 

beginning of nanosciences.  However this talk 

has been almost unknown to the people until 

1992. Nanoscience really sprang into the 

public conciousness sometime after the 

invention of the scanning tunneling 

microscope in 1981.



Scanning tunneling microscope image.

How did it begin?

ÅIn 1981Gerd Binnig and Heinrich Rohrer of IBM 

Zurich, invented the scanning tunneling 

microscope for which they later received the 

Nobel Prize in Physics in 1986. 



How did it begin?

ÅEric Drexler played a significant role in the 

popularisation of nanotechnology

ïCell Repair MachinesñBy working along molecule by 

molecule and structure by structure, repair machines 

will be able to repair whole cells. By working along 

cell by cell and tissue by tissue, theyéwill be able to 

repair whole organséthey will restore health.ò  -

Drexler, 1986



Arnold Schwarzeneggerôs character mentions 

nanotechnology in ñThe Terminator 3ò movie.

ñéits arsenal includes 

nanotechnological transjectorséIt 

can control other machines.ò

How did it begin?

ÅSoon, the term Ănanotechnologyò emerged in 

fiction and science-fiction movies and books.



How did it begin?

ÅFurther developement of nanotechnology was so 

fast that it is difficult to make a chronological list.

ïNANOMATERIALS: Fullerenes, carbon nanotubes, 

other nanotubes, nanowires, nanodots, 

nanostructures,é..

ïMETHODS:  Atomic Layer Deposition, 

nanolithography, self-organizing, é.

ïAPPLICATIONS: nanoelectronics, medicine, 

nanomachines,é.



Why going Nano?

ÅNanostructures or nanomaterials exhibit 

properties different from their macroscale 

counterparts (their ñbig brothersò)



Why going Nano?

ÅChemistryïmore efficient catalysis, higher

reactivity

ïOne of the most important features of a catalyst is its 

active surface. Nanomaterials have huge surface 

area,and high proportion of atoms on the surface.

ïOften enhanced intrinsic chemical activity due to 

changes in crystal shape: when the shape changes 

from cubicto polyhedral, the number of edges and 

corner sites goes up significantly



Why going Nano?

ÅPhysics ïquantum confined phenomena and 

designed physical properties.
ïElectrical conductivity

ïThermal conductivity

ïTransparency

ïMagnetism

ÅNanostructured materials derive their special 

physical properties from having one or more 

dimensions made small compared to a length 

scale critical to the physics of the process.



Why going Nano?

Stuart M. Lindsay 2009



MATERIALS

nanoobjects,

nanomaterials, 

nanostructures

nanodevices;



Nanoobjects

ÅNano-objects are the building blocks of the materials. 
They are chemical products (molecule, metal complex, 
cluster, etc.) with two additional attributes: 
ïFirst, the nano-object is specially synthesized considering a 

specific (optical, magnetic, electrical, mechanical or even 
chemical for catalysis or selective separation purposes, etc.) 
property.

ïSecondly, the nano-object must have chemical functions 
permitting its transformation into a nanomaterial, 



Nanoobjects: examples

ÅA nano-object may be a simple molecule with a special 
property. Figure shows two such examples 
corresponding to complexes of Cu2+, Co2+or Eu3+ ions.



Nanoobjects: examples

ÅFigure shows a giant magnetic molecule with a 

39/2 spin in the fundamental state.This type of 

molecule, bound in an organized manner to a 

material, can be used for storing magnetic 

information in the future.



Nanomaterials

ÅThe nanoworld consists of all known in the 

macro-scale materials:

ïMetals;

ïSemiconductors;

ïGlass and ceramics;

ïComposites

ïEtc.......



Morphology of nanomaterials



Nanometals

ÅFor magnetic materials such 

as Fe, Co, Ni, magnetic

properties are size 

dependent

ÅNano - gold, copper, silveretc  


