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Cuprates high T. Heterostructures
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lron Based Heterostructures

a
indium =
Electrodes / ¢ ;
& & 4 VS-",Z ) 0 15 T3(?<) s 60f o
V+ /- // x| S
Amorphous Si // 1F 03} 53K 1
FeSe Films 0 15 30 45 60 75
SrTi04(001) 0 . Lo )

0 50 100 150 200 250 300
T (K)

Xue et al., Nature Communications 3, 931 (2013)

FeSe film
>30u.c. 5% Nb:BaTiO‘;

O FeSe®

10u.c. 5% Nb:BaTiO

KTaO3 substrate

\ / | T T T T T T T
silver paste 0 20 40 60 80 0 20 40 60 80
Temperature (K) Tg (K)

24=6.0k T,

Feng, et. al, arXiv:1402.1357



Enhancement

Single Grains



BCS superconductivity Finite size effects
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R ~ 4-30nm, Pb, Sn
A gap is still observed
Almost hemispherical
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Quantum Fluctuations

Richardson’s equations

(c) =
» h=10.5nm
1.0¢
= 08
©
£ 06
<]
0.4 1
- & Experimental data
02 BCS Vanation
. —— SPA Theory
0.0 ' '

1 2 3 4 5 6 7
T (K)

® Expernmental gap

Gap from theory: Fixed >
Gap from theory: Vanable 7.
1 L | 1 | 1 |

5 10 15 20 25 30

h (nm)

Thermal Fluctuations

Static Path Approach

Brihuega, AGG, Ribeiro, Bose, Kern
PRB 84,104525 (2011)
Editor's Suggestion



Quantum + Thermal? T, 6/ Ay <<1

Rossignoli and Canosa

Divergences at intermediate T A of phys. 275, 1, (1999)

Harmful Zero Modes
Polar coordinates

| .
0.5 1
TT,

Ribeiro and AGG, Phys. Rev. Lett. 108, 097004 (2012)



True phase coherence in
single nanograins?
Josephson
array?

T
ok 87-nm-thick Nb 4
0.8 {
w2
o 0.6
= lsland
g 04l COACing
— 80 nm
i — 140 nm
B — 120 nm
02 — 240 nm
i — 290 nm
ok : ——-349nm
2 4 & B 10 12

TK)

Mason, et al, Nature Physics 8 59 (2012)



§

Al evaporated on a glass

substrate
!
g | S
I | I l o 25 4Gomm: 5;05 —55— 700 79
e T - 300
_____ LT T
"""J_ . T*\\\
~ Y
A \\
\N e “ -1 200
. (g} \ NT —
c ‘Pﬂ -\\ - |« ‘S.
A
4
D=>(p, ) \\ Q
\ -1100
Y
"\ ]
i
. -
| | | | |
0% 04 1073 0% o

& (2¢m)

Deutscher 73’



Engineering granular
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Designing Realistic, doable,
JJ arrays: optimal
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Charging Hopping
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Packing = Cubic, BCC,FCC
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Percolation?
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Phase dynamics? #SCG




PP Phase fluctuations
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Experiments:
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