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Outline
Photon Locking

Photon locking for quantum control
The physical mechanism of photon locking
Experiments on ultrafast photon locking

Strong-field control
The trouble with strong – field control
Robust adiabatic techniques

Robust photon locking
Shaped pulses for robust photon locking
An ultrafast toggle switch
Robustness via adiabatic state preparation
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Strong-field control: the general picture
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Selectivity and tunability

Tunability

➋ dressed state energies

Selectivity

➊ dressed state populations

➣ Target state control is achieved
by control of
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What is photon locking?

Bare states Spatio-temporal Bloch-vector

J. Phys. B., 41, 074007, (2008), Special Issue on Quantum Control
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Yet another picture: dressed states

describe Population Of Dressed States (PODS)
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Experimental setup

Phys. Rev. Lett, 89, 173001, (2002)
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A model system for strong field control: REMPI on K atoms

K atoms

Appl. Phys. B., 82, 183, (2006)

• REMPI: non-linear and resonant

• Quasi two-state system

• Strong fields: non-perturbative interaction
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Photon locking with double pulse sequence

Phys. Rev. A, 68, 015401, (2003)

Photoelectron spectra

Annu. Rev. Phys. Chem, 56, 25, (2005)
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Photon Locking via shaped pulses

Phys. Rev. A, 73, 063409, (2006)
J. Mod. Opt., 52, 2187, (2005)

Photoelectron spectra
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The trouble with strong-field excitation
Averaging over focal 
intensity distributionHighly sensitivity to intensity

J. Phys. B., 41, 074007, (2008),

Special Issue on Quantum Control
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Adiabatic excitation: RAP

Appl. Phys. B., 82, 183, (2006)

Photoelectron spectra
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RAP (Rapid adiabatc passage)

Shaped pulse Bare state dynamics Dressed state dynamics

Robustness

Appl. Phys. B., 82, 183, (2006)



Basics on Quantum control, Cargese-Corsica, 17-23 August 2008

Combine robustness and efficiency

RAP Photon Locking
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θ-step modulation in frequency domain
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Pulse gallery for the generalized θ-step
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Robust Photon Locking

Selective population of the upper dressed
state during strong-field interaction

upper dressed state
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Switching by θ and δω
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An ultrafast toggle switch
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Experimental results: robustness
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Conclusion

Ultrafast  switching by photon locking

Robustness by adiabatic preparation 
of maximum coherent states

Experimental demonstration of efficient and 
ultrafast photon locking based on PL

Robust adiabatic techniques based on RAP 

Shaped pulses for robust photon locking

Photon locking for quantum control by 
Selective Population of Dresses States (SPODS)
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