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Continuous decrease of Tc with increasing disorder

Activated behavior : superconductivity related ?

I1 : T0 = 0.25 K
I2 : T0 = 0.38 K
I3 : T0 = 0.61 K

TiN



Magneto-resistance peak
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Magneto-resistance peak : superconductivity related ?

TiN



  


TiN films were formed by atomic layer chemical vapor atomic layer chemical vapor 
depositiondeposition (ALCVD) onto a Si/SiO2 substrate.

 The films consist of denselydensely--packed crystallitespacked crystallites

 The average size of the crystallites is ~ 4-6 nm

TiN





Transport measurements and STM spectroscopy are performed duringTransport measurements and STM spectroscopy are performed during the same runthe same run

TiN 1 : 3.6 nm, grown at 400 °C 
TiN 2 : 5.0 nm, grown at 350 °C
TiN 3 : 5.0 nm, grown at 350 °C + plasma etching

TiN



8

Outline

 

 

    





-1,0 -0,5 0,0 0,5 1,0
0,0

0,5

1,0

1,5

2,0

 

 

G
(V

), 
no

rm
al

iz
ed

V [mV]

ΔΔΔΔ = 260 µeV
Teff = 0,25 K

-1,0 -0,5 0,0 0,5 1,0
0,0

0,5

1,0

1,5

2,0

ΔΔΔΔ = 225 µeV
Teff = 0,32 K

 

 

G
(V

), 
no

rm
al

iz
ed

V [mV]

0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0
0

1

2

3

4

5

6

7

8

 

 

R  
 [k

ΩΩ ΩΩ
]

T [K]

 TiN 1
 TiN 2
 TiN 3







 

-1,0 -0,5 0,0 0,5 1,0
0,0

0,5

1,0

1,5

2,0

ΔΔΔΔ = 154 µeV
Teff = 0,35 K

 

 

G
(V

), 
no

rm
al

iz
ed

V [mV]

Increasing disorder

Sacépé et al.
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Tunneling spectroscopy at 50 mK










 



Increasing disorder
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Tunneling spectroscopy at 50 mK
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Tunneling spectroscopy at 50 mK
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Tunneling spectroscopy at 50 mK





 ετπ
λλ −=



TiN 1 (Tc = 1.3 K)

A. Ghosal, M. Randeria, N. Trivedi,
Phys. Rev. Lett. 81, 3940, (1998)
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Tunneling spectroscopy at 50 mK

 



Activated behavior
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Tunneling spectroscopy at 50 mK
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Pseudogap
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Pseudogap

Rsq=2.45 kΩ Tc=1.3 K



Pseudogap

Rsq=2.7 kΩ Tc=1.0 K Rsq=3. 5 kΩ Tc=0.45 K



Two possible  origin of  the DOS corrections 
With quantum signatures in the transport 

measurements 

Pseudogap






 One parameter fit : Tc 

Pseudogap







 

Two distinct evolutions at the Fermi level
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Pseudogap
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Slopes increase with Gi ~ R

Valid up to  > 1
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Striking sensitivity to Tc
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Superconducting inhomogeneous state with
non-zero gap at the SIT at T=0
Activated behavior related ?
Magneto-resistance peak related ? 

Pseudogap state above Tc described by 
the superconducting fluctuations

Transport measurements well described 
by quantum corrections calculated for 
homogeneously disordered thin films

Conclusions




