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* Magnetism and Superconductivity in g-1D organics:

- Linear resistivity and Nuclear relaxation rate

- Quantum critical effects

- One-loop RG of g-1D e-gas for purely repulsive Int.
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* Role of e-phonon int. for SDW magnetically driven SC-d

Summary & Conclusion



Motivation:The Bechgaard salts, paradigm of SDW- SC proximity
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Spin fluctuations in the metallic state: NMR
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Spin fluctuations: Linear- T resistivity at QCP and beyond
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QCP

I'—————————————————————=
NFL " Ty~ lp—pl”
Standard scheme
~T?
SDW : FL "
i Tt~ T
Pec D
fh
NFL p~T? Extended quantum criticality
p~ al + bT? ST T
SDW B (T + @)—-}"' FL Role of SC ?
Pc p

A. Sedeki, D. Bergeron and C. B., PRB 85, 165129 (2012)



Q-1D electron gas model: Repulsive interactions
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Quasi-1D Fermi surface
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Scaling theory (RG) of both pairing channels
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Normal phase: extended Curie Weiss regime
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- d-Cooper pairing boosts (interferes constructively with) SDW

- Enhancement Fits a Curie-Weiss law  XSDW (QO) ™~ (T T @)_1



Impact on the normal phase : NMR
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|l - Electron-Phonon Interaction

X-Ray diffuse scattering
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*Phonons (acoustic) do couple to electrons via modulation of chain transfer integral

*Impact on a magnetically driven mechanism for SC ?



Electron-Phonon Interaction in tight binding
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Repulsive & Phonon-Mediated Interactions
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Repulsive quasi-1D el. gas model & phonon-mediated interaction

Finite T - RG: 3 + 3 variables
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Phonon-mediated int. vs Magnetism & Superconductivity
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Retardation: Isotope effect on SDW & SC-d
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Crossover to the Peierls lattice distorted state
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Normal state: spin fluctuations above T¢

Curie-Weiss behaviour of SDW susceptibility
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Normal state: spin fluctuations above T¢
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Summary & Conclusion

Part | (TMTSF)2X as an archetype of proximity between SDW & SC

RG & repulsive g-1D electron gas model

Phase diagram SDW to SC-d
Spin fluctuations: Curie-Weiss vs Tc (NMR)

Part I Weak el.-phonon interaction enhances both SDW, SC-d
& quantum critical effects (spin fluct),

|sotope effect

El.-phonon interaction can play active role in the existence
of unconventional d-wave SC



Supplement: Pure electron-phonon limit
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Supplement: Correlation of spin fluctuations with T¢
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