Tutorial S10 Outline:

VI.

VII.
VIII.

What is Quantum Information?
Introduction
A. 20" Century in Review
B. History of Quantum Information
The Quantum Primer
A. Quantum Natureof Matter: Wave vs Particle Properties
B. Superposition
C. Quantum M easurement
D. Quantum Interference
E. Quantum Entanglement
Classical Bitsvs. Quantum Bits
A. Scaling of Quantum Information
B. Quantum Entanglement and Einstein-Podolsky-Rosen Paradox
C. Analog vs. Quantum Computing
D. No Cloning Theorem and it Consequence
E. Possible Applications of Quantum I nformation
Quantum Communication - 100% physically secure
Quantum cryptographic key exchange: eg. BB84 Protocol
Quantum Teleportation
Technology from Single Photon Sour ces and Detector s
State of the Art in Quantum Communication
Schematic of a Quantum Communication System
i. Error Reconciliation
ii. Privacy Amplification
iii. Physical Layer: Hardware | ssues
iv. ProtocolsLayer: Software |ssuesand Applications
Quantum Computing
A. Statusof Quantum Algorithmsincluding Shor’s Algorithm
B. Universal Quantum Logic
i. Bell Statesand Teleportation
ii. Quantum Error Correction
iii. Shor’sAlgorithm asa Quantum Logic Circuit
C. Experimental Requirementsand Proposed Schemes
I. TheDiVincenzio Criteriafor Quantum Computing
ii. Beyond theDivincenzio Criteria
D. Overview of Proposed I mplementation Schemes and their Prosand Cons
Quantum Information Outlook and I mapct
Conclusions
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