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Control of Control of decoherencedecoherence::

comparisoncomparison ofof differentdifferent strategiesstrategies

Trieste,

9 november 2004

SaverioSaverio PascazioPascazio
Dipartimento di Fisica, Dipartimento di Fisica, UniversitàUniversità di Bari, Italydi Bari, Italy

G. Badurek (Vienna)

P. Facchi (Bari)
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VESTA II  @ ISIS

Jericha, Schwab, Jakel, Carlile, Rauch, Physica B 283, 414 (2000); 

Rauch, Physica B 297, 299 (2001).



Quantum Zeno effect: fundamentalsQuantum Zeno effect: fundamentals
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Measurements à la von Neumann

(projections)

Unitary “kicks” 

(generalized spectral decompositions)

Continuous coupling

(continuous measurement)
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Main objective: understand and suppress decoherence

DecoherenceDecoherence--free subspacesfree subspaces

Palma, Suominen and Ekert (1996)

Duan and Guo (1997)

Zanardi and Rasetti (1997)

Lidar, Chuang and Whaley (1998)

Viola, Knill and Lloyd (1999)

Vitali and Tombesi (1999, 2001)

Beige, Braun, Tregenna and Knight (2000)

…

Tasaki, Tokuse, Facchi, Pascazio (2002)

Facchi, Lidar and Pascazio (2003)

Fachi, Tasaki, Nakazato, Pascazio (2004)

Benenti, Casati, Montangero, Shepelyansky (2001)

Vitali, Tombesi, Milburn (1997, 1998)

Fortunato, Raimond, Tombesi, Vitali (1999)

Kofman, Kurizki (2001)

Agarwal, Scully, Walther (2001)

Calarco, Datta, Fedichev, Pazy, Zoller,

“Spin-based all-optical quantum computation with quantum 

dots: understanding and suppressing decoherence” (2003)

Falci (2003)

Falci, D’Arrigo, Mastellone, Paladino (2004)

Brion, Harel, Kebaili, Akulin, Dumer (2004)

Zhang, Zhou, Yu, Guo (2004)
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Facchi, Nakazato and Pascazio, 

Phys. Rev. Lett. 86, 2699 (2001)

[previous work by Kofman and 

Kurizki, Facchi and Pascazio]

Experiment by Fischer, Gutièrrez-

Medina and Raizen, 

Phys. Rev. Lett. 87, 040402 (2001)
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Framework
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The general case (Gardiner & Zoller)
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Polynomial and exponential case
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Form factors
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Dynamics
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Comparison
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Comparison

(small times 1/N -- strong coupling K)
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Remarkable differences
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control via 

continuous coupling
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For unitary controls eff feels the “tail” of the form factor



Example: countering Example: countering decoherencedecoherence

Beige, Braun, Tregenna and Knight, Phys. Rev. Lett. 85, 1762 (2000)
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StaticStatic vsvs dynamic imperfectionsdynamic imperfections

Benenti, Casati, Montangero, Shepelyansky 2001

“… static imperfections […] are therefore more 

dangerous for quantum computation.”

Montangero - Benasque (Spain) – Facchi

Facchi, Fazio, Montangero, Pascazio (2004)

TIMESCALES ?



StaticStatic vsvs dynamic imperfections (cont’d)dynamic imperfections (cont’d)
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Dynamics: definitionsDynamics: definitions

contains static

imperfections!



Fidelity vs time
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Error vs time interval
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Error at time t
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