
EDITORS

Erwin Brüning
University of KwaZulu-Natal, Durban, South Africa 

Thomas Konrad
Francesco Petruccione

University of KwaZulu-Natal and National Institute 
for Theoretical Physics, Durban, South Africa

QUANTUM AFRICA 2010: 
THEORETICAL AND 
EXPERIMENTAL FOUNDATIONS 
OF RECENT QUANTUM 
TECHNOLOGY

Umhlanga, South Africa    20 – 23 September 2010

Melville, New York, 2012

AIP | CONFERENCE PROCEEDINGS      1469

SPONSORING ORGANIZATIONS
National Institute for Theoretical Physics
National Research Foundation
University of KwaZulu-Natal



Authorization to photocopy items for internal or personal use, beyond the free copying permitted 
under the 1978 U.S. Copyright Law (see statement below), is granted by the American Institute 
of Physics for users registered with the Copyright Clearance Center (CCC) Transactional 
Reporting Service, provided that the base fee of $30.00 per copy is paid directly to CCC, 222 
Rosewood Drive, Danvers, MA 01923, USA. For those organizations that have been granted a 
photocopy license by CCC, a separate system of payment has been arranged. The fee code for 
users of the Transactional Reporting Services is: 978-0-7354-1076-3/$30.00

© 2012 American Institute of Physics

No claim is made to original U.S. Government works.

Permission is granted to quote from the AIP Conference Proceedings with the customary 
acknowledgment of the source. Republication of an article or portions thereof (e.g., extensive 
excerpts, figures, tables, etc.) in original form or in translation, as well as other types of reuse 
(e.g., in course packs) require formal permission from AIP and may be subject to fees. As a 
courtesy, the author of the original proceedings article should be informed of any request for 
republication/reuse. Permission may be obtained online using Rightslink. Locate the article 
online at http://proceedings.aip.org, then simply click on the Rightslink icon/“Permission for 
Reuse” link found in the article abstract. You may also address requests to: AIP Office of 
Rights and Permissions, Suite 1NO1, 2 Huntington Quadrangle, Melville, NY 11747-4502, 
USA; Fax: 516-576-2450; Tel.: 516-576-2268; E-mail: rights@aip.org.

Editors

Erwin Brüning
School of Mathematical Sciences
University of KwaZulu-Natal
Private Bag X54001
Durban 4000
South Africa

Email:  bruninge@ukzn.ac.za

Thomas Konrad
School of Chemistry and Physics
University of KwaZulu-Natal
Private Bag X54001
Durban 4000
South Africa

Email:   konradt@ukzn.ac.za

Francesco Petruccione
National Institute for Theoretical Physics 
and School of Chemistry and Physics
University of KwaZulu-Natal
School of Chemistry and Physics
Durban 4000
South Africa

Email:   petruccione@ukzn.ac.za

L.C. Catalog Card No. 2012945190
ISBN 978-0-7354-1076-3 (Original Print)
ISSN 0094-243X
Printed in the United States of America



v 

 

 

AIP Conference Proceedings, Volume 1469 

Quantum Africa 2010: Theoretical and Experimental Foundations of 

Recent Quantum Technology 

   

Table of Contents 

   
   

Preface: Quantum Africa 2010: Theoretical and Experimental 

Foundations of Recent Quantum Technology  

 
Erwin Brüning, Thomas Konrad, and Francesco Petruccione 

 

 
1 

   
Decoherence in infinite quantum systems  

 
Philippe Blanchard and Mario Hellmich 

 

 2 

   
Thermodynamic and quantum entropy gain of frame averaging  

 
Lajos Diósi 

 

 16 

   
Quantum metrology with rotating matter waves in different geometries  

 
J. A. Dunningham, J. J. Cooper, and D. W. Hallwood 

 

 23 

   
Less reality, more security  

 
Artur Ekert, Alastair Kay, and James Pope 

 

 35 

   
Designing reservoirs for 1/t decoherence process in Jaynes-Cummings 

model  

 
F. Giraldi and F. Petruccione 

 

 
43 

   
QKD standardization at ETSI  

 
Gaby Lenhart 

 

 50 

   
Industrial application for global quantum communication  

 
A. Mirza and F. Petruccione 

 

 58 

   
Encoding many qubits in a rotor  

 
Philippe Raynal, Amir Kalev, Jun Suzuki, and Berthold-Georg Englert 

 

 63 

   
1- and 2-photon absorption by laser-cooled 

85
Rb using an optical 

nanofiber  

 
L. Russell, M. Daly, and S. Nic Chormaic 

 

 
82 

 
  



vi 

 

Nonequilibrium thermal entanglement for simple spin chains  

 
I. Sinayskiy, N. Pumulo, and F. Petruccione 

 

 91 

   
Toward spin squeezing with trapped ions  

 
Hermann Uys, Michael Biercuk, Joe Britton, and John J. Bollinger 

 

 108 

   

   
List of participants  

 
123 

   
Author Index  

 
125 

   
 

 




