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A-NBSI THIN FILMS

System characterization
3 ways of tuning the disorder
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NBSI THIN FILMS

General characteristics

* Morphology :
« Continuous down to 2.5 nm (at least)
* Amorphous

« Mean free path /=2.6Ato5A

* Electronic density n ~ a few 10" m3

« Superconducting coherence length 3 o
§ =50 nm for T:=1K 3 [y
* Heat treatment : & A e oy g W
* NO mOdiﬁcation Of n ° ABSIgl(_)UTE TEMPERATZL?R% (K) °%
* No modification of the composition x Nava et al., J. Mat. Res., 1 327 1986
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NBSI THIN FILMS

3 different disorder-induced SITs
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ONSET OF THE INSULATING REGIME IN
NBSI FILMS

. 2 dissipative phases
- Analysis of conduction laws close to the MIT
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FINE-TUNING THE DISORDER

2 dissipative phases!

X =13.5%, d =23 nm
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X =13.5%, d =23 nm
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At T—0

1 — Superconductor (R=0)
2—Metal 1: Finte R& TCR >0
3 —Metal 2: Finte R& TCR <0

4 — Insulator
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Inhomogeneities?
4 e,

U X =13.5%, d =23 nm
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Han et al. Nat. Phys. 10 380 2014

WETAL 1 REGIME

Sn islands on Graphene
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N

MIT?

1 — Superconductor (R=0)
2—Metal 1: Finte R& TCR >0
3 —Metal 2: Finte R& TCR <0

4 — Insulator
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ONSET OF THE INSULATING REGIME
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From the Metal 2 phase

« How does the « Metal 2 »
phase evolve towards an
Insulating regime ?

« Are there any signature of
localization in the « Metal
2 » regime ?

29/06/2015
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International Workshop 22

Localization, Interactions and Superconductivity



ONSET OF THE INSULATGING REGIM
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Samples

X=13.5 %

k.. > 6 Films with d=[2, 5 nm]
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INSULATING REGIME
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S
WIETAL 2 REGIME

Towards the « Metal 2 » - Insulator transition

X=13.5% ;d=5nm
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METAL 2 RE

IME

Disorder

2 distinct regimes
>

/ M2 far from MIT \

* Weak localization
« Saturation of resisitivity at T->0
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METAL 2 REGIME

Near the « Metal 2 » - Insulator transition

X =13.5% ;d=5nm
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METAL 2 REGIME

Near the « Metal 2 » - Insulator transition

Temperature (K)
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Near the « Metal 2 » - Insulator transition

Superconducting puddles

=135%;d=5
X ’ nm coupled by Josephson effect

e Experimental data at low temperature

Fit Strong Localisation

— Fit 2d Weak Localisation
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R (Q/D)

Crossing the « Metal 2 » - Insulator transition

X=135%:d=5nm
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R (Q/1)

INSULATING REGIME

Crossing the « Metal 2 » - Insulator transition

X =13.5% :d =4,5 nm
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R (Q/1)
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[ Single parameter scaling works — see M. Ortufio’s talk ]
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INSULATING REGIME

Different Localization Laws
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INSULATING REGIME

Activated behavior at lowest temperatures
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INSULATING REGIME

Different Localization Laws...

[ R = Roe(%)n ] / Insulator \
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INSULATING REGIME

Different Localization Laws...
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INSULATING REGIME

... or a diverging localization length?

[ R = Roe(%)n ] / Insulator \
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S

UMMARY

x 2 dissipative phases

observed close to the SIT
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[ Wait for M. Ortufio’s talk for the theory on the insulating side ]
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