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Figure 3 | Electronic phase diagram of the LaAlO3/SrTiO; interface.
Critical temperature Ty (right axis, blue dots) is plotted against gate
voltage, revealing the superconducting region of the phase diagram. The
solid line describes the approach to the quantum critical point (QCP) using
the scaling relation Tgxr o (V — V.)?, with zv = 2/3. Also plotted is
normal-state sheet resistance, measured at 400 mK (left axis, red triangles) as
a function of gate voltage.
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FIG. 3. Inverse dielectric constants as function of
temperature. Between T, and T',, both €, ! and €, !
follow straight lines which are denoted as €y, '. Inset:
(€5 '1—6t etr “1172 yersus temperature, open and solid
circles corresponding to €, and €., respectively.
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Why do we care about quantum criticality?

* Near the QCP, the properties of the 2DEG should reflect the properties of the QCP.
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Our calculations

Gauss’ Law: +
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after Schneider et al, PRB 13, 1123 (1976)
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Self-consistent solutions for the charge density

log,, (I’l(Z))

100
80

High Density 60
40

Typical density

Low density
(near MIT)

0 _ e —
0 200 400 600 800
z/ 8.0

June 1, 2017 TKENT @

UNIVERSITY



Self-consistent solutions for the charge density
log,, (n(2))
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Solution in the weak-field limit:

AMT)

n(z) = n,

[)L(T)+ z]2

where the length scale is
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Solution in the weak-field limit:

2
A(T) = 8w2kBT2§(2T)
AT) n,pe’ &,
n(z) = n,, p
[A(T)+2] T
EZ(0)+ AT
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60 Quantum critical: A(T)~T"
~ 0
22 | Noncritical: T-dependence from
0 200 400 600 800 thermal excitation of QP
Z/ao
FE critical exponents show up in the structure of
the tails of the charge distribution.
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