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- Organic Superconductors. quasi-one
dimensional systems (Bedgaard salts)

e TMTTF and TMTSFmoleaules

» Remarquable properties :

e Non Fermi liquid behavior

e Quantum Hall effea
 Superconductivity and Frohlich
conductivity
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Organic (super-) conductors
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- Chemistry : quarter fill ed
- Small dimerizaion: half fill ed

- Mott insulator
- Isdimerizaion important ?

L E+n+b+c
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- High Energy (T,w):

- Low Energy (T,w) .

ka
Dimensional crossover

How isit modified by
interadions ?2 T* ?

Questions

- Isthe high temperature phase a
Luttinger liquid/Mott insulator ?

- What is the strength of interactions ?

. How to describe the dimensional
crosover ? (scde ?)

- What isthe resulting ‘ Fermi liquid'

Thierry Giamarchi, Univ. Geneva (KITP Correlated Eledrons Conference 11/19/02)
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Luttinger liquid

Spin charge separation
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No fermionic quasiparticles
Power law decay of correlation functions
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Transportina LL
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Consequences

Luttinger Liquid !
Kr = 0.23 very strong interadions

- Dimerization not important (1/4 filled Mott
insulator) [confirmed in new non-dimerized compound]

- TF vs SF likely to be due to change of
interadions (quantum criticd point)

Charge spin separation ?

(TMTTF),Br

(TMTSF)PF,

p degree of freedom
decoupled from ¢
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(S. Biermann, A. Georges, TG, A. Lichtenstein, cond-mat 0201542
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Mott insulators: confinement
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Competition Mott insulator/Interchain hoppng
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V. Vescoli et al.
Euro Phys JB 13
503(2000)

Dimensional Crossover

P —
.d=¥ + 1 (chDMFT)

- Effedive one dimensional theory

Thierry Giamarchi, Univ. Geneva (KITP Correlated Eledrons Conference 11/19/02) 10
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- Self consistent theory for S

- Feadbadk of t. in S (apriori
Important for deconfinement)

-Different from RPA

G(k,kA,iWn):%
iw, - e - e (k.)- Spk,iw,)
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Transverse transport

s(w,T)u (w,T)?"!
a=1(K+K?"-1
a » 0.6

J. Moser et a. Euro Phys.
JB139 (19%8)

V. Vescoli et al. Euro Phys JB 11
365(1999
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Numerical Solution

- Hubbard Model
- QMC (16— 32 sites)
- 32time dlices (T/W = 1/50)

Incommensurate case

Thierry Giamarchi, Univ. Geneva (KITP Correlated Eledrons Conference 11/19/02) 13
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Commensurate case

MI =8
ek

Fermi Surface
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Transverse conductivity

V. Vescoli et al. Euro Phys JB 11
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Puzzle from NMR

F. Creuze et d., J. Phys.
Lett 45L755(84)

After D. J rome
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G. Mihaly et al., PRL 84

J. Moser et 4., PRL 84 2670(00)

2674(00)

Hall Effect

If no momentum relaxation (no umklapp)
along the chains:

With umklapp : scding expresson for Hall

Plot of RhvsT xx/T

Thierry Giamarchi, Univ. Geneva (KITP Correlated Eledrons Conference 11/19/02) 17
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Conclusions

- Transport proves LL nature of high enery
phase

-Good method to tadkle the dimensional
crossover

- Yo Filli ng with chDMFT

- Other physicd quantities : Hall effed

Thierry Giamarchi, Univ. Geneva (KITP Correlated Eledrons Conference 11/19/02)
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