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Selective bipolaronic Transition in 
Jahn-Teller Model

1

R. Nourafkan1, M. Capone2,

And N. Nafari3

4. Dep. of Physics, Sharif Univ. of Tech., P.O.Box: 11155-9161, Tehran, Iran.

5. SMC, CNR-INFM and Dipartimento di Fisica, Universit La Sapienza, P.le 
Aldo Moro 2, I-00185, Roma, Italy.

6. Institute for Studies in Theoretical Physics and Mathematics, P.O.Box: 
19395-5531, Tehran, Iran.

SCES08



of 50

Hubbard Model

2

To be more realistic,

 Orbital degrees of freedom

 Relevance of phonon dynamics 
in strongly correlated electron systems

•  Manganese oxide,

•  Alkali-doped AxC60 molecular solid.
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MODEL AND METHOD
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Jahn-Teller model
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Weak-Coupling Perturbation Theory

4

Up to the second order in g the effective interaction induced 
by the phonon is proportional to the phonon propagators,

•  a-phonon

•  b-phonon
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Dynamical Mean Field Theory (Exact Diagonalization solver)
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To analyze the metal-insulator transition

6

  Quasi-Particle Weights

  Phonon Displacement Probability Distribution Function

  Double Occupancy

  Orbital Correlations
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RESULTS (isotropic system)
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Polaron Formation

8

Looks for the minima of the potential Vat(X), as if the 
quantum phonons were classical variables:

 If the site is single occupied (n = 1),

  If it is empty (n = 0),

  If the site is double occupied (n=2)
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RESULTS (anisotropic system)
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RESULTS (anisotropic system)
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