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Universal curve for tm.ns

Universal scaling for a Kondo system
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Universal curve for tm.ns

Universal scaling for a Kondo system



Very good agreement with S=1/2 theory

Magnetoresistance
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Incomplete screening:

Vavilov & Glazmann, PRB 03õ

Nozi¯res & Blandin, J. Phys. 80õ

(T « TK )

For S Ó1: still a Fermi liquid

More realistic system
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Kondo system Ag/Fe & Au/Fe

TK = 4.3K± 0.2K

Underscreened Kondo model does NOT explain the deviations at LT

S>1/2, single channel

NRG
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One channel, S>1/2

Resistivity for an underscreened Kondo model



Fully screened Kondo model

Resistivity alone cannot reveal the underlying physics!!!



Fe in Au: TK< 1K allows us to probe T > TK

S = ½, S = 1, S = 3/2, same behaviour at T < TK

S = 3/2 decribes well data for T > TK

Exp.: 
Grenoble

NRG: 
Weichselbaum 
& van Delft 

TK
3/2= 5.1K

S > ½, fully screened systems



A completeunderstanding of the 
Kondo decoherence

Experimental proof of the 
Kond screening

Perfect agreement with NRG 
exact calculations

Thatôs it for the spiné

Allows to bo beyond the S = ½ 
« trivial » case



Disorder effect on quantum coherence

3/1Dee ´-t
Altshuler, Aronov, Khmelnitski, J. Phys. 82ô

AAK theory

Golubev and Zaikin, Physica E 07ô

DD ln/0

a
ft ´

GZ theory

for quasi-1D diffusive wires

)3~1( =a

Dephasing time measurements in 2DEG wires by
varying D over almost two orders of magnitude

DD ln/3´

a few attempts to change D : Mohanty et al., PRL 97ô, Lin and Kao, J. Phys. 01ô   «metallic wires

: Noguchi et al., J. Appl. Phys. 96ô  « 2DEG wires

Another parameter



2DEG sample
FIB

Hall bar

w = 0.6, 0.8, 1.0, 1.5 mm
wires

ne, me, le, D (=vFle/2) 

L = 150 mm

N = 20

GaAs/AlGaAs

Ga+

1.0 mm1.5mm

0.8 mm

Hall bar

w = 0.6 mm

100 mm

1.5 mm
Original technique to change the intrinsic 
disorder in a very controlled way

Fokussierende Ionenstrahlsaeule (EIKO 100E)

Extraktor

Kondensorlinse (CL) 1

CL-Justierung

Kondensorlinse (CL) 2

CL-Blende

E x B Filter

Strahl-Schalter

OL-Blende

Faraday Cup

OL-Justierung

Stigmator

Objektiv Linse (OL)

Ablenkeinheit

Fluessigmetall-Ionen-Quelle 
(Liquid Metal Ion Sources "LMIS").

Typische Ionensorten sind:
Gallium,Gold, Beryllium, Silizium

technisch
Spezifikationen:
Strahldurchmesser: 30 nm
Beschleunigungssp.: 200 kV#

Strahlstrom: 20 pA

Ablenkfeld: 500x500 µm2

Positionerfeld: 100x100 mm2

Stitching: 10 nm

#

me= 1.26 ³106 cm2/VÖs

I

V+

V-

Experimental system



Quantum Hall Effect


