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Outline

 Methods of quantum control to 

manipulate the dynamics of a system

 Dynamical Decoupling Methods 
 quantum information – store information, gates

 quantum transport - obtain a desired dynamics

 Model: spin-1/2 chain

 Examples:
 Disordered chaotic       integrable

 Frustrated chaotic        integrable

 Gapless                       gapped (vice-versa)



Spin-1/2 Heisenberg Model
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Defect: site with different Zeeman splitting
(on-site disorder) 
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Nearest-neighbor couplings
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 CHAOTIC INTEGRABLE

 GAPLESS GAPPED
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Next-Nearest-neighbor couplings
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Clean frustrated system
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 CHAOTIC INTEGRABLE

 GAPLESS GAPPED
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Dynamical Decoupling Methods
Inspired by techniques used in NMR spectroscopy

Sequences of pulses that rotate the spins and change the dynamics as desired

We consider pi-pulses – flip spins
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DD Method: Spin Echo
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Suppressing on-site disorder
Disordered
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Suppressing on-site disorder
Disordered
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Dynamical Decoupling Methods
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Frustrated Chain
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Sequence of eight pulses to eliminate NNN couplings,

but NN couplings remain.
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Frustrated Chain
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Gapless to Gapped 1 1   
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Gapless to Gapped 1 1   
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Conclusion

 Sequence of pulses to manipulate the 
dynamics of a quantum system.

 Chaotic --- integrable

 Gapless --- gapped 

 Site addressability and variation of 
intervals between pulses.
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