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NG - Theory Drifts

Control Trial and error
- Enhancement Tc?
Control Understanding Tc?

Mavericks meet Librarians
Learning to design SC

Conventional SC In low dimensions

Artificial heterostructures LAO/STO...
Refined high Tc




Cuprates high T. Heterostructures
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LaAlO, /SrTiO; Heterostructures

at 400 mK (k€2 per square)
»> ® O o >

Rsnaa‘.

(=] o -

Triscone et al. , Nature 456 624 (2008)

Tunabllity

High-T, copper oxide
LaAIO,-SrTiO,

g ‘.“

= .

E “

] *,‘.

:

/«;\
!)‘(1 1 L
0 0.02 0.04 0.1 02
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Electric Field Effect

No chemical doping
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Superconductivity in one-atomic-layer metal films
grown on Si(111)
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Observation of shell effects in superconducting

nanoparticles of Sn
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Direct observation of Josephson vortex cores
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Transient Superconductivity
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PRL 110, 267003 (2013) PHYSICAL REVIEW LETTERS 2% JUNE 2013

Transient Increase of the Energy Gap of Superconducting NbN Thin Films
Excited by Resonant Narrow-Band Terahertz Pulses

Light-Induced Superconductivity in a Stripe-Ordered Cuprate
D. Fausti et al.

Science 331, 189 (2011);

DOI: 10.1126/science.1197294
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Engineering granular

materials
Optimal but realistic

Size Variance
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Charging effects

Inhomogeneities

Percolation?

- #SCgrains




Packing = Cubic, BCC, FCC
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Global T, in

disordered thin 20} .
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The out of equilibrium

birth of a superfluid
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arXiv:1407.1862 } ,
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Kibble Causality
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Spontaneous vortices in the formation of
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Observation of the Kibble-Zurek scaling law
for defect formation in ion crystals
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KZ scaling with the
quench speed
Too few defects
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Issues with KZ Too many defects

Adiabatic at t;..,.?

Defects without a
condensate?

> > IS relevant

PRX, ACCGpted Chesler, AGG, Liu




Slow Quenches Linear response
> Scaling

KZ Frozen Adiabatic
US Frozen Adiabatic




AdS/CFT maldacena1997
Strongly coupled Weakly coupled
field theory in d gravity in d+1

N=4 Super-Yang Mills Anti de Sitter space
CFT AdS

2003 QCD Quark gluon plasma

2008 Holographic superconductivity
2012 Quantum criticality, non-equilibrium..
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Optimization of SC

correlated matter Disorder, many-body
Interfaces localization

Inhomogeneous

Heterostructures

Intrinsic topological SC at

and out equilibrium

Thermalization and steady

Out of equilibrium
non-thermal states

Bounds on transport
properties

Novel ground
states

Many-body Efimov
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Many body
Efimov Physics

‘ Bound states
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Born-Oppenheimer
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