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1. Motivation

2. NDbSi thin films

+ System characterization
+ 3 ways of tuning the disorder

3. Destruction of superconductivity in NbSi films
+ 2 intermediate metallic phases

4. Onset of the insulating regime
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1. Electronic inhomogeneities
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A-NBSI THIN FILMS

- System characterization
- 3 ways of tuning the disorder
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» Morphology :
» Continuous down to 2.5 nm (at least)
 Amorphous
e Mean free path /=26Ato5A

* Electronic density n ~ a few 10%?’ m3

» Superconducting coherence length
¢ ~ 50 nm for T.=1K

* Heat treatment :

* No modification of n
* No modification of the composition x
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NBSI THIN FILMS

' 34 different disorder-induced SITs
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DESTRUCTION OF
SUPERCONDUCTIVITY IN NBSI FILMS

. 2 dissipative phases
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SAMPLES
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SAMPLES

Fine-tuning the disorder
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Disorder measured by :

Ron = Rg(500 mK)
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Minimum resistance

T,o : Inflexion Point of R5(T)
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300

-0,4

T
o
w

_|

D

3

e

oo 2

‘o

—

[

D

L0,1 2
0,0

45 50 55
o (e’h) /

<
Increasing disorder

17



« METAL 1 »- <« METAL 2 » TRANSITION

3 distinct criteria
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* Universal behavior of e
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Disorder measured by :

Ron = Rg(500 mK)
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Ron = Rg(500 mK)
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* From the Metal 2 phase
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SAMPLES

Near the « Metal 2 » - Insulator transition
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Annealing © = 70°C — 150°C
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Metal 2 — Insulator transition

—
(=]
o
o
o
(=]
o
1

)

z Annealing © = 70°C — 150°C
L
o) X=13.5%:d=4.5nm
@
Q
c
S 100000 -
R ]
[72]
[}
o
LT
10000 ———e
] ! L LA | ' R ! A
0,01 0,1 1 10
Temperature (K)
20/06/2015 International Workshop 30

Localization, Interactions and Superconductivity



n

T
R = Roe_(TO)

/ Metal 2 / Insulator

--.I " PR | L PR S A A | " L ....-.I_ 9 sl 1 " sl " " PR B A
:ﬁggg' \ o Experimental data 10 ; : * Experimental data
Fit 2d Mott ] Fit Arrhenius
,_jOOOO—E —— Fit 2d Weak Localisation 108-5 : — Fit Efros-Shklovskii
T 90008 T~ : e | |
= z ; - {n" |
g 8000 weak localization | a : : i
i < : ]
7000 2 ~ 10" |
14 1 S 2d Mot v '
60001 10°- . Efros-Shklovskii  F
p Arrhenius [
5000 +0——+—++r———r—————r’ 10> I | s
0,01 0,1 1 10 0,01 0,1 1
Temperature (K) Temperature (K)

10
Qsistance saturating at low temperature / wsulating even at the lowest temperatures /

| Weakloc | __Strongloc

2d a In(T) Exp[(-T/TO)"]
International Workshop
Localization, Interactions and Superconductivity

29/06/2015 31



R = Roe_(

1)

n

1,0

0,5

A 1 | i. 1
FAVANPaN
- 100‘ : * T 3
1 & % " A AQAA ) | 0 -
A .
A L AA L. ﬁ I e T r
% ke f Arrhénius 10 ) i -
A a8 % - \. : * TArrhenius [
i A \x_, 15 a"‘: |
%‘/_\ = : 2“- : C
0 = 0.1- *s | metallic
Efros-Shklovskii. - A, :
| %% » K Bap : insulating . :
a | o 0,01 .
" |
1 L — 1 1 T 1 ! . il ,
00 05 10 15 20 22,5 30 35 AQ 0 "2 4
e e
04k (f) Ok (

N

29/06/2015

Localization, Interactions and Superconductivity

International Workshop

32




w
o

SUMMARY
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