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	ABSTRACT




*A short description of the report in 300 words or less*
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	INTRODUCTION




In 1965, Gordon Moore – head of the Intel Corporation – wrote a paper2 forecasting the advancements processing technology would make in the coming decades. More specifically, it stated:

“…that the transistor density on integrated circuits doubles every couple of years. This exponential growth and ever-shrinking transistor size result in increased performance and decreased cost.”

– Courtesy of Intel.com

At the time, this was quite a profound statement to make. Immediately after Moore published the paper, criticism from cynics cast doubt over the prediction. Nonetheless, it is now clear that this prediction has remained true throughout the last four decades (from the 1960’s until present), and shows little sign of changing in the immediate future3.

However, there is a physical limit to the number of transistors that can be compressed onto an integrated circuit. Not only are there limitations to the scale manufacturers such as Intel and AMD can operate on, but there are also restrictions such as heat discharge that must be considered.

Therefore, alternatives must be eventually found if technology is to uphold the speed at which it is currently advancing. One of these alternatives is quantum computation – which this report is based upon.

The purpose of this report therefore, is to introduce the world of quantum computation. This will be achieved by detailing several aspects of the technology, including:

· Key components of the technology;

· How to construct a basic quantum computer; and

· The problems scientists face

At the end of this report, an attempt to speculate the future directions of the technology will be made.

	BACKGROUND




*Discuss Moore’s law in more detail – say how it can only continue for another decade or so before we cannot go any further with ingenuity by Intel etc.*

*Discuss major players in the field of qc and their contribution to the technology, in the form of a brief timeline*

*Mention further information can be found in the Appendix*

	MAIN BODY




*discuss the building blocks of QCs – entanglement, superposition, interference*

*reversibility and Fredkin gates*

*discuss quantum parallelism and the idea of multiverses. Go into detail about polarisation and qubits. Mention the notation for qubits. Mention how x qubits can store 2x bits.*

*discuss factorisation and the Shor algorithm, encryption and the problems qcs’ pose to security*

*mention how RSA and public key encryption function is in the Appendix*

*discuss how qc’s can decrypt anything, but can also generate near-unbreakable codes. Briefly demonstrate how this will happen*

*other qc concepts – quantum compression, ion traps and quantum teleportation*

	PROBLEMS




*problems that have yet to be solved, and potential solutions*

	THE FUTURE




*explain about the future of quantum computing to conclude the report*

	NOTES




1 – David Deutsch is largely credited with the modern-day birth of the ideas behind quantum computation.

2 – This paper is available on the Intel website, at: 

ftp://download.intel.com/research/silicon/moorespaper.pdf
3 – At the current time of writing (September 2004), Intel were concentrating their research on silicon photonics – which is expected to extend Moore’s Law – by using an optical modulator to encode a beam of light.

More information can be found at:

http://www.intel.com/labs/sp/index.htm
	BIBLIOGRAPHY




NON-FICTION TEXTS

The Quest for the Quantum Computer 

– Julian Brown, 2004

The Physics of Quantum Information: Quantum Cryptography, Quantum Teleportation, Quantum Computation

– Dirk Bouwmeester, Artur Ekert, Anton Zeilinger, 2001

AS Physics Module 1: Particles, Radiation, and Quantum Phenomenon

– Dave Kelly, 2000

A2 Physics Module 4: Oscillations, Waves, Fields, and Nuclear Energy

– Dave Kelly, 2000

Computer Shopper

- August 2004 

PUBLISHED PAPERS

Quantum theory, the Church-Turing principle, and the universal quantum computer 

– David Deutsch, 1985

Quantum Computation

– André Berthiaume, 1996

Simulating Quantum Circuits On A Parallel Machine

– Jonathan Marshall, 

WEBSITES

The BBC Science News Sub-Site

http://news.bbc.co.uk/1/hi/sci/tech/default.stm
The PhysicsWeb Site

http://www.physicsweb.org/
Intel

http://www.intel.com/
	APPENDIX




PAGE  
7

