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Extension: Extension: PreparationPreparation of of coherentcoherent superpositions of statessuperpositions of states
Phys. Phys. RevRev. A . A 7070, 013415 (2004), 013415 (2004)
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Experiments: K. Bergmann group (Kaiserslautern)



Example 2 : Deflection of an atomic beam by bichromatic lasersp y



Adiabatic PassageAdiabatic PassageAdiabatic Passage Adiabatic Passage 
for Quantum Informationfor Quantum Information

Elementary processes

Generation of Fock statesGeneration of Fock states

Elementary processes

EntanglementEntanglement

Quantum Logical Gate for ComputationQuantum Logical Gate for Computation

Grover searchGrover searchGrover searchGrover search



STIRAP with cavity + laser



Phys. Rev. A Phys. Rev. A 7070, 013807 (2004), 013807 (2004)



Dark State: Decoherence-free process

Phys. Rev. A Phys. Rev. A 7171 023805 (2005)023805 (2005)
Phys. Rev. A Phys. Rev. A 7272 012339 (2005)012339 (2005)



Kis Kis -- Renzoni Phys. Rev. A Renzoni Phys. Rev. A 6565, 032318, 032318
(2002)(2002)

Optics Commun. Optics Commun. 264264, 362 (2006), 362 (2006)

Avoid non-robust dynamical phases,
geometrical phases 

Use of static laser phasesUse of static laser phases

Tripod system



SWAP gateSWAP gate

Phys. Rev. A Phys. Rev. A 7272, 062309 (2005), 062309 (2005)
Phys. Rev. A Phys. Rev. A 7373, 042321 (2006), 042321 (2006)



Phys. Phys. RevRev. . LettLett. . 9999, 170503 (2007), 170503 (2007)

Continuous (analogic) version

N atoms trapped in a cavity QED

Search time grows as (N)1/2 !



Aligned (target) state in a rotational subspace
HN={|J=0>,|J=1>,…,|J=N-1>}

Phys Rev LettPhys Rev Lett 8888 233601 (2002)233601 (2002) Phys Rev LettPhys Rev Lett 9494 153003 (2005)153003 (2005)Phys. Rev. Lett. Phys. Rev. Lett. 8888, 233601 (2002), 233601 (2002) Phys. Rev. Lett. Phys. Rev. Lett. 9494, 153003 (2005), 153003 (2005)



Orientation:

J=1

J=0J=0

Sum Difference



Phys. Rev. Lett. Phys. Rev. Lett. 8888, 233601 (2002), 233601 (2002)
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Isotropic initial angular distribution
of the molecular axis

Alignment before
the avoided crossing

Orientation after
the avoided crossing

Extension to the control of the tunneling effect: Phys. Rev. Lett. Extension to the control of the tunneling effect: Phys. Rev. Lett. 9393, 223602 (2004), 223602 (2004)



CO2 T=60K   Ikick=40 TW/cm2

i.e.  τ <<Τrot=h/2B

Non-intrusive measurement
of birefringence byof birefringence by  
- polarization technique
- cross defocusing

Phys. Phys. RevRev. . LettLett. . 9090, 153601 (2003), 153601 (2003)



Phys. Phys. RevRev. . LettLett. . 9595, 63005 (2005), 63005 (2005)
((TheoryTheory + + ExperimentsExperiments))

a2+b2=1



- Impulsive regime (laser kick): efficientefficient but saturates

-Adiabatic regime: postpulse alignment by sudden truncation (difficult to achieve experimentally): 
free of saturation free of saturation but energetically less efficient -> destructive for high degree of alignment



Phys. Phys. RevRev. A . A 7777, 041404(R) (2008), 041404(R) (2008)
Phys. Phys. RevRev. A . A 7575, 031403(R) (2007), 031403(R) (2007)

Adiabatic-impulsive (on the optimal line)

Ia=2.5 TW/cm2 Ik=50 TW/cm2
a k

Target state

Impulsive

Ia=0 Ik=50 TW/cm2



Research projects of the theory team at UB

- Floquet adiabatic theory – Adiabatic passage for material and photonic states

Alignment and orientation of molecules- Alignment and orientation of molecules

- Adiabatic passage for quantum computation (X. Lacour, N. Sangouard, M. Amniat-Talab, 
S Guérin)S. Guérin)

- Control of dissipative systems (G. Dridi, M. Lapert, X. Lacour, D. Sugny, S. Guérin)

- Optimal control of quantum systems (C. Kontz, M. Lapert, D. Sugny)

- Manipulation of single photons (A. Gogyan, Y. Pashayan, Y. Malakyan, S. Guérin)Manipulation of single photons (A. Gogyan, Y. Pashayan, Y. Malakyan, S. Guérin)

- Photoassociation of Bose-Einstein condensation (R. Sokhoyan, C. Leroy, A. Ishkhanyan)





Phys. Phys. RevRev. A . A 7575, 033417 (2007), 033417 (2007)




