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surface	charge	from:	
•  polar	catastrophe	
•  O-vacancies	
•  ga4ng	

creates	confining	poten4al	
•  quantum	interface	states	
•  semiclassical	tails	(?)	

STO/LTO	interfaces	are	self-doping	
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Doping	Dependence	
Caviglia,	Nature	456,	07576	(2008)	

Gate	control	of		
	
•  superconduc4vity	
•  magne4sm	
•  spin-orbit	effects	
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Quantum	Paraelectricity	

Curie-Weiss	 1 ε ~ T −T0



Tetragonal	Distor4on	(2.1o)	
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Quantum	Paraelectricity	

Curie-Weiss	 1 ε ~ T −T0



Tetragonal	Distor4on	(2.1o)	
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Quantum	Paraelectricity		

Curie-Weiss	 1 ε ~ T −T0

Onset	of	quantum	fluctua4ons	

1 ε = a+ bT 2

SrTiO3	is	close	to	a	
quantum	cri4cal	point		
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Why	do	we	care	about	quantum	cri4cality?	
	
	
•  Near	the	QCP,	the	proper4es	of	the	2DEG	should	reflect	the	proper4es	of	the	QCP.	
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Gauss’	Law:	
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Our	calcula4ons	
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Self-consistent	solu4ons	for	the	charge	density	
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log10 n(z)( )

High	Density	

Typical	density	

Low	density	
(near	MIT)	
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Self-consistent	solu4ons	for	the	charge	density	

•  Universal	tails	extend	100’s	of	
unit	cells	into	bulk.	
	

•  Nonmonotonic	T-dependence	
	

•  No	interfacial	component	at	
low	n2D	
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log10 n(z)( )

Why?	
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n(z) ≈ n2D
λ(T )

λ(T )+ z[ ]2

Solu4on	in	the	weak-field	limit:	

λ(T ) = ε∞2kBTξ (T )
2

n2De
2ξ0

2

~ T
ξ −2 (0)+ AT 2ν

where	the	length	scale	is		
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Solu4on	in	the	weak-field	limit:	
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Quantum	cri4cal:			

Noncri4cal:		T-dependence	from	
thermal	excita4on	of	QP	

λ(T ) ~ T −1

FE	cri4cal	exponents	show	up	in	the	structure	of	
the	tails	of	the	charge	distribu4on.		
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