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Quantum Information at UCL:
UCL Physics & Astronomy Department (entirely theoretical):

Faculty: Sougato Bose, Dan Browne,
               Alessio Serafini, Tania Monteiro
Postdocs: Jaeyoon Cho, Ho Tsang Ng, Janet Anders, 
                 Ahsan Nazir (Jan 2008), Abolfazl Bayat (Jan 2008)
Students: Chris Hadley,   Jose Garcia Coello,
             Hannu Wichterich, Tom Boness, Jose Reslen,
             Martina Avellino (LCN), Dara McCutcheon (LCN)
                 London Centre for Nanotechnology (theory & experiment):

Faculty: Gabriel Aeppli, Andrew Fisher, Marshall Stoneham, …
Also several students & postdocs

Former Student: Daniel Burgarth
External: V. Giovannetti (Pisa), K. Jacobs (Boston), 

K. Shizume (Japan)



What are spin chains?

One dimensional array of spins (qubits, qutrits 
etc.) 

Perpetually interacting

Examples:  Quasi 1D magnets, Josephson junction arrays, quantum
                   dot arrays, optical lattices etc.



Quantum processors in the near future will be small!
               --- bus mode, fabrication, efficiency

Qubits/Entanglement

Usually the use of photons are envisaged for making the links





Motivation 2: A quantum information perspective on a canonical
    condensed matter system (how various chains transmit 
    information as opposed to how much entanglement is in them)



Macroscopic Control Gates cannot control too many qubits

Low or no control region (equivalent to a spin chain)

Motivation 3: Spin chains will naturally arise in low control parts
                         of a quantum computer.











For transfer of entangled states through spin chains see also:
V. Subrahmanyam, Phys. Rev. A 69, 034304 (2004)
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A different system as a quantum channel
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