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Wigner-Jordan: spins  fermions

Zhang, Meier y Ernst Zhang, Meier y Ernst Phys.Rev.LettPhys.Rev.Lett.1992.1992
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related problemsrelated problems

electron transfer electron transfer kkBABA

Rolf Landauer
1/R=e2/h T

molecular electronicsmolecular electronics
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finite chain: real selffinite chain: real self--energyenergy
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-Non-Markovian decay beyond the Fermi Golden Rule: 
Survival Collapse of the polarization in spin chains.
E. Rufeil Fiori and H. M. Pastawski
Chemical Physics Letters, 420, 35-41 (2006)
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manymany--spin dynamicsspin dynamics quantum spin quantum spin ““diffusiondiffusion””

HMP, Levstein, Usaj, HMP, Levstein, Usaj, Phys.Rev.LettPhys.Rev.Lett. . 7575, 4310 (1995), 4310 (1995)
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Attenuation  of polarization echoes in NMR: A test for the emergence 
of Dynamical Irreversibility in Many-Body Quantum Systems.

P.R. Levstein,  G. Usaj, HMP 
J. Chem. Phys. 108, 2718-2724 (1998)
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““ideal ideal 1313CC--11H spinH spin--swap gate” swap gate” 

evolves isolatedevolves isolated

but… 1313CC--11H H interactsinteracts
with 11H  H  spin bath

NMR Quantum DynamicsNMR Quantum Dynamics fermionsfermions

Levstein, Usaj, HMP JCP1998Levstein, Usaj, HMP JCP1998
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Decoherence and evolution:Decoherence and evolution:
Keldysh=GLBEKeldysh=GLBE

Hamiltonian formulation  Hamiltonian formulation  D´Amato and HMP Phys. Rev. B D´Amato and HMP Phys. Rev. B 4141,7411 (1990); Datta JPCM ,7411 (1990); Datta JPCM 22, 8023 (1990) , 8023 (1990) 

HMP Phys. Rev. HMP Phys. Rev. 4646 4053 (1992)4053 (1992) review see HMPreview see HMP--Medina  condMedina  cond--matt 0103219matt 0103219

•• Any Any imaginary energyimaginary energy ΓΓΓΓΓΓΓΓ (Fermi Golden Rule) (Fermi Golden Rule) 

requires a requires a thermodynamic limitthermodynamic limit and involves “irreversible” decay”  to the environmentand involves “irreversible” decay”  to the environment

•• charge conservation charge conservation  Generalized Landauer BGeneralized Landauer Büüttiker Equations=Keldyshttiker Equations=Keldysh
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Keldysh in a Nutshell: GLBE Keldysh in a Nutshell: GLBE Pastawski Pastawski PhysRevBPhysRevB 9292
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Two oscillators interacting through the Two oscillators interacting through the 
environment:environment:

The Piano LessonThe Piano Lesson



The piano lesson (cont.)









asymmetric environment














 

   





GLBE for spinsGLBE for spins: avoid memorize previous stories by using Trotter steps : avoid memorize previous stories by using Trotter steps 
((Keldysh=Quantum JumpsKeldysh=Quantum Jumps).).

Danieli, Álvarez, HMP CPL05; Danieli, Álvarez, HMP CPL05; 
Álvarez, Danieli, Levstein, Álvarez, Danieli, Levstein, 
HMP condHMP cond--mat/0504347mat/0504347





 




fermions + open systems+ time  Keldysh   GLBE  (Landauer-Büttiker) 

 












k=0 Heisenberg
k=1  XY

  b/2  k/SE 
2



Ising interaction:
decoherence rate

and frequency
are non-analytic

on the SE interaction strength
Aε

Bε

)(εAAG

Γ

Γ 0ω

0ω−

<= )(ωρ AAAA G

−0


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Molecular Dissociation is a quantum 
dynamical phase transition
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