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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
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Q-1D electron gas model: Repulsive interactions
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Quasi-1D Fermi surface
g1 >0 (x) E(k) = —2t,cosk, — 2t cosk, — 2t' cos 2k,

teo ~ 1500K., ¢, ~ 200K,

g3 = 1Ap/Er < 1 Umklapp, weak dimerization
t, ~ 10t  Ey~ 5000K

g2 >0



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
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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

' (@)! !plsing/2|

wp ! 10...100K Modulatioq of hopping by lattice vibrations
Su, Schrieffer & Heeger PRL (79)

q
—Tr 0 T
[—2KE ] [2kF]

T
Hyp= (LN.) 2 9 (K, 0)Cp 1 pqr Cpier (bhy +boay)
p," ! k,q
gu(k,q) = i4 A sin < cos (k + Q) Momentum dep.
2Mw,, 2 2



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¢

SCNMR (TMTSF)2PFs
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