

                                                  ABSTRACT

A basic definition of Nanotechnology is the study manipulation and manufacture of extremely minute machines or devices.These devices are so small to the point of manipulating the atoms themselves to form materials.By this Nanotechnology we can make computers billions of times morefull than today’s and new medical capabilities that will heal and cure in cases that are now viewed as utterly hopelessly. The properties of manufactured products depend on how those atoms are arranged.If we know about exactly how many dopant atoms are in a single transdistor and exactly where each individual dopant atom is located and placed roughly the right number in roughly the right place,we can make a working transistor.Another improvement in Nanotechnology is self replication.Self replication make a effective route to truly low cost manufacturing.Our intuitions about self replicating systems learned from biological systems that surround us are likely to seriously mislead us about the properties and characteristics of artificial self replicating systems designed for manufacturing purposes.Artificial systems able to make a wide range of nonbiological products like diamond under programmatic control are likely to be more brittle and less adaptable in their response to changes in their environment than biological systems.At the same time they should be simpler and easier to design.Thus the progress of technology around the world has already given us more precise,less expensive manufacturing technologies that can make an unprecedented diversity of new products.Everything requires the computer is a major reason why people should research and develop Nanotechnology.

INTRODUCTION: 

 A basic definition of Nanotechnology is the study,manipulation and manufacture of extremely minute machines/devices.  In a few decades,this emerging manufacturing technology will let us inexpensively arrange atoms and molecules in most of the ways permitted by physical law.

                              Nanotechnology could,in the future,be used to rapidly identify and block attacks. Distributed surveillance systems could quickly identify arms buildups and offensive weapons deployments,while lighter,stronger and smarter materials controlled by powerful molecular computers would let us make radically improved versions of existing weapons able to respond to such threads.Replicating manufacturing systems could rapidly churn out the needed defenses in huge quantities.  


While Nanotechnology does propose to use replication,it does not propose to copy living systems. Living systems are wonderfully adaptable  and can survive in a complex natural environment. Instead,Nanotechnology proposes to build molecular machine systems that are similar to small versions of what you might find in todays modern factories. Robotic arms shrunk to submicron size should be able to pick up and assemble molecular parts like their large cousins in factories around the world pick up and assemble nuts and bolts.Unfortunately,our intiutions are about replicating systems can be led seriously astray by a simple fact:the only replicating systems most of us are familiar with are biological self-replicating systems.

WHY USE NANOTECHNOLOGY?


There are few reasons why these mega corporations are spending their resources on Nanotechnology.

       Firstly,the synthetic manufacture of materials is included under the science of Nanotechnology.Once we learn enough to synthetically replicate and produce naturally occuring substances on earth,we will not rely on remaining stores currently on this earth.


Secondly, similar to the fabrication of materials that we currently use,selfreplication would be a major step to reducing manufacturing costs,time and problems.The only costs incurred would be the cost of the material required,and the cost of making one machine to start with. Also , the conductivity of certain materials could be vastly improved by Nanotechnology. Timber is not a good choice for  a semiconductor. This is because electrons do not move very freely over it’s surface.On the otherhand silicon and diamond are good choices for a semiconductor.If we could manipulate these materials down to each atom and moloecule then we could make a transistor the width of few molecules across.The energy required to operate these super transistors would be grealy smaller than the requirements of today’s computer systems.The computer with these super transistors would run at around 60GHz,and be execptionally more powerful than today’s most advanced computers.

ABOUT THE TECHNOLOGY:


In the coming decades Nanotechnology could make a super computer so small it could barely be seen in a light microscpe.The coming revolution in manufacturing is a continuation of trends that date back decades and even centuries. Looking ahead,we will be able to manufacture products with the ultimate in precision:the finest features will be made from individual atoms and molecules.


Manufactured products are made from atoms. The properties of those products depend on how those atoms are arranged.If we rearrange the atoms in coal we can make diamond. If we rearrange the atoms in sand we can make computer chips.If we rearrange the atoms in dirt,water and air we can make potatoes.Today’s manufacturing methods are very crude at the molecular level.


There are two concepts commonly associated with Nanotechnology:

                       *POSITIONAL ASSEMBLY           *SELF REPLICATION

 POSITIONAL ASSEMBLY:                   


This positional assembly aims to place the right molecular parts in the right place.The need for positional assembly implies an interest in molecular robotics.e.g.,robotic devices that are molecular both in their size and precision. These molecular scale positional devices are likely to resemble very small versions of their everyday macroscopic counterparts.Positional assembly is frequently used in normal macroscopic manufacturing today,and provides tremendous advantages.Imagine trying to build a bicycle with both hands tied behind your back!The idea of manipulating and positioning individual atoms and molecules is still new and takes some getting used to.however as Feynman said “The principles of physics,do not against the possibility of maneuvering things atom by atom.” We need to apply at the molecular scale the concept that was demonstrated it’s effectiveness at the macroscoping scale:making parts go where we want by putting them where we want!

SELF REPLICATION:


The remarkably low manufacturing cost comes from self replication.Molecular machines can make more molecular machines,which can make yet more molecular machines.While the research and development costs for such systems are likely to be quite high,incremental manufacturing costs of a system able to make systems like itself can be very low.

      Self replication is at the heart of many policy discussions.The only self replicating systems most of us are familiar with are biological. We automatically assume that nanotechnological selfreplicating systems will be similar. The machines people make bear little resemblance to living systems and molecular manufacturing systems are likely to be just as dissimilar.


The artificial self replicating systems are being proposed for molecular manufacturing are inflexible and brittle.It is difficult enough to design a system able to self replicate in a controlled environment,let alone designing one that can approach the marvelous adaptibility that hundred’s of millions of years of evolution have given to living systems.Designing a system that uses a single source of energy is both much easier to do and produce a much more efficient system.Artificial self replicating systems will be both simpler and more efficient if most of this burden is offloaded:we can give them the odd compounds and unnatural molecular structures that they require in an artificial feedstock rather than forcing the device to make everything itself-a process that is both less efficient and more complex to design.


The mechanical designs proposed for Nanotechnology are more reminiscent of a factory than of a living system.Molecular scale robotic arms able to move and position molecular parts would assemble rather rigid molecular products using methods more familiar to a machine shop than the complex brew of chemicals found in a cell.Although we are inspired by living systems,the actual designs are likely to owe more to design constraints and human objectives than to living systems.


Selfreplication is but one of many abilities that living systems exbhit. Copying that one ability in an artificial system will be challenge enough without attempting to emulate their many other remarkable abilities.The engineering effort required to design systems of such complexity will be significant,but shouldnot be greater than the complexity involved in the design of such existing systems as computers,airplanes etc.

THE VON NEUMANN ARCHITECTURE FOR  A SELF REPLICATING SYSTEM


       

Fig.vonneumann architecture of a self replicatingsystem

  Vonneumann’s proposal consisted of two central elements:a universal computer and a universal constructer see in above figure.

       
The universal computer contains a program that directs the behavior of the universal constructor.The universal constructor inturn,is used to manufacture both another universal computer and another universal constructor. Once Construction is finished the program contained in the original universal computer is copied to the new universal computer and progarm execution is started.The constructor had an arm which it could move about and which could be used to change the state of the cell at athe tip ,it was possible to create objects consisting of regions of the two dimensional cellular automata world which were fully specified by the program that controlled the constructor. The vonneumann’s kinematic constructor has had perhaps a greater influence,for it is a model of general manufacturing which can more easily be adapted to the three dimensional world in which we live.The robotic arm of constructor is moved in three space and which grasped parts from a sea of parts around it. These parts were then assembled into another kinematic constructor and it’s associated control computer.   An important poin to notice is that self replication,while important,is not by itself an objective.A device able to make copies of itself but unable to make anything else wouldnot be very valuable.Vonneumann’s proposals centered around the combination of a universal constructor,which could make anything it was directed to make,and a universal computer ,which could compute any thing it was directed to compute.It is this ability to make any of a broad range of structures under flexible programatic control that is of value.The ability of the device to make copies of itself is simply a means to achieve low cost rather than end in itself .

BROADCAST ARCHITECTURE:






In the Vonneumann’s architecture,Drexler’s assembler and in living systems the complete set of plans for the system are carried internally in some sort of memory. This is not a logical  necessity in a general manufacturing system. If we separate the constructor from the computer and allow many individual constructors to receive broadcast instructions from a single central computer then each constructor need remember the plans for what it is going to construct:it can simply be told what to do as it does it as shown in above figure.This approach not only eliminates the requirement for a central repository  of plans with in the constructor,it can also eliminate almost all of the mechanisms involved in decoding and interpreting those plans.The advantages of the broadcast architecture are :(1)It reduces the size and complexity of the self replicating component

(2)It allows self replicating component to  rapidly redirect to build something noval.

(3)If the central computer is macroscopic and under our direct control, the broadcast                        architecture is inherently safe in that the individual constructors lack sufficient capability to function autonomously.  

APPLICATIONS:

The improvement and advance in the computer industry alone is a  major reason why people are and why people should research and develop Nanotechnology .Imagine the world being run by supercomputers rather than the relatively slow and cumbersome machines of today.Every thing that requires computer would be improved dramatically and be better ,faster and more efficient.Nanotechnology will let us make supercomputers that fit head of a pin and fleets of medical nanorobots smaller than human cell able to eliminate cancer,infections,clogged arteriers and even old age.

One of the versatile application of Nanotechnology is nanorobots.

THE COMING ERA OF NANOROBOTS

During the last 50 years,science fiction literature has used and described nanotechnology as an inherent part of the future.Ultra small robots able to enter the human body and repair damage tissue,nanosize logical chip implanted into the brain to control human functionality are two of the common objects .Current advances in Nanotechnologies and understanding of the biology at the molecular level will render these concepts reality in the near future.A Nanorobot can be defined as an artificially fabricated object able to freely deffuse in the human body and interact with specific cell at the molecular level by itself.The figure below is a schematic representation of a nanorobot that can be activated by the cell itself when it is needed.The stress induced by disease or infectious attack generally leads to changes in the chemical content of the cell.The cellular chemistry is now well understood from this aspect and could be exploited in order to trigger a reaction of the nanorobots.
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The size of the nanorobot has to be small to be able to going trough the natural barriers and especially inside the cell.Current nanotechnologies can provide multifunctional structures with a size range from 1 to 100 nm and more it is possible to assemble different elementary units synthesized independently using colloidal chemistry,DNA template or atomic force microscopy.External shell is a crucial point because it has to be recognized as a part of the body (inertcoating) and be able to release different size molecules. A rigid shell like silica is an ideal matrix if we consider that it is not toxic at the Nanometre level.  

We can imagine millions of these tiny robots permanently present in the body and repairing the damaged cells or killing viruses with out any external action.

CONCLUSION:

Adding programmed positional control ,self replication to existing methods gives us greater control over the material world and improved our standards of living.  Referecnces : Nanotechnology by Ralph C.Merkle,  Nanotech by Jack Dann
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