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II-Quasi-1D materials: electronic confinement,
ordered phase, superconductivity and
antiferromagnetism
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Why higher dimensional physics does not
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Electronic confinement ...

¢ 1 is an interchain transfer of a quasi-particle

Density of quasi-particle states N(E) on each chain ?

ID RG : beyond one-loop
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Confinement ...

Renormalization (downward) of t1: . — (1)t
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Reduction of the scale for the electronic deconfinement
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Boies et al., PRL 74, 968 (1995)
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® 'Normal’ phase of (TMTTF):X at low pressure : confined (1D)




Mechanism of long-range AF order in the presence of

confinement
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Generation of interchain density-wave propagation




RG generation of pair hopping terms:
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Interchain AF exchange: J1 ti
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Distinct RG flow for J | : arelevant coupling
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Temp. scale for AF long-range order




In the absence of Mott gap (weak coupling )

RG: T.~ (95 +93)t1 | as interactions decrease

Strong to weak coupling : a maximum of T

¢
¢
¢
¢
-
¢
El
4
#
#
. p
. &
8 T ’
. .
. #
. #
. #
-
#
P
#
-
-
-
-
-
#
’o. -
. -
LR -
N -
. -
v, #
., -
., -
‘. g
'.,. .
A Fl
-
\]N




Strong to weak

coupling : the AF dome
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Signs of deconfinement ?
SDW —> SC




Electronic deconfinement : (TMTTF), PFe ....

Transverse resistivity as a probe of single
particle coherence in the ab plane
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Electronically deconfined region : from SDWV state to
superconductivity
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In the deconfined FL region, the warping of the Fermi
surface is coherent : sensitivity fo nesting deviations
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Cooper-Peierls interference near a quasi-1D Fermi surface
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¢ Interference is incomplete
e Not uniform in momentum space (k| -dependent )

e Scattering events not uniform
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One-loop 3 variables RG :
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Interplay between spin-density-wave and superconducting states
in quasi-one-dimensional conductors

R. Duprat and C. Bourbonnais®
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On the origin of pairing : an historical disgression
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Pairing mechanism for "d-wave’ like superconductivity

AF fluctuations as an oscillating potential
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Interchain attraction
Gap with nodes




Superconductivity: Experimental status for the
Bechgaard salts
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Metallic state dominated by spin fluctuations




Antiferromagnetic fluctuations in the normal state seen by NMR
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The critical temperature and non magnetic defects
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Tc quickly decreases with 7% of non magnetic defects
Gap changes sign on the Fermi surface

SC triplet (p,f, ...) or singulet (d, g ...)
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Critical fields
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Nature of SC: Nuclear relaxation rate vs T
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- Absence of Hebel-Slichter anomaly

- Power law |/T; ~T3

- Gap with nodes




