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# The Superconductor-Insulator transition

# Off-diagonal thermoelectric effects: probes of
fragile superconductivity

# Nernst effect near the SIT - theory: quasi-1D toy
model (Josephson ladder)

# Nernst effect near the SIT - experimental

results; quantum critical scaling in 2D
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Superconductor-Insulator Transition
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SIT Quantum Critical Point
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If particle hole symmetry is obeyed
the SIT can be mapped to a classical
3D XY model
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SIT Quantum Critical Point
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If particle hole symmetry is obeyed
the SIT can be mapped to a classical ﬂ
3D XY model

ﬂ ‘ VZ1 z=1 (Coulomb interactions) ‘
‘ ve2/3  Z=A ‘ T. Vojta et al. (2016, 2017):

v=1.1 Z~1.5
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The off-diagonal Peltier and Nernst effects
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Nernst effect in fluctuating superconductors
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‘ Signature of thermal SC Fluctuations!
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a,, - A dual “thermopower”
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a,, - A dual “thermopower”

:> Intimately related to

thermodynamic quantities

% a,, ~ —s/ B [for Galilean invariant systems -
Cooper, Halperin & Ruzin (1997);
Bergman & Oganesyan (2010)].
>—> A sensitive spectrometric probe

# Associated with diamagnetism: &, ~ -M /T



The superconducting ladder: a minimal

model for Nernst effect near SC/I transitions

Y. Atzmon & ES, PRB 87, 054510 (2013); see also: Y. Schattner, V. Oganesyan
& D. Orgad, PRB 94, 235130 (2016)
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The superconducting ladder: a minimal

model for Nernst effect near SC/I transitions

Y. Atzmon & ES, PRB 87, 054510 (2013); see also: Y. Schattner, V. Oganesyan
& D. Orgad, PRB 94, 235130 (2016) /'\
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The superconducting ladder: a minimal

model for Nernst effect near SC/I transitions

Y. Atzmon & ES, PRB 87, 054510 (2013); see also: Y. Schattner, V. Oganesyan
& D. Orgad, PRB 94, 235130 (2016) /'\
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Transverse Peltier coefficient
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Transverse Peltier coefficient
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Nernst Effect
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Experimental setup
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Nernst through the SIT
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(V/K.T)

150 = maw

100 i R 128

L o Y 11
R R, &
rom 990>, | —-238 ]
ok o 5 !!‘t't | . ,*72.7‘2 i XX Xy
o ~/
\:« . '»fﬁiiil!ﬂﬁp 1 V ~

44 fﬂ«"
-o

laio,=108] " =

N(nV/K)

-150 r I I T B
i\ =2

I . I ’)I I IAI I L S S S S S S S B T e ——p——

- Field (T) ! : ' A ‘ ' AR ‘
- (a) —@-0.6K LIK
- . —%—0.7K —-1.2K . 150+
F 0.8k —A—13K
0.9K —¥—1.4K

1.0K —H-1.5K

T=0.06[K]

100
T=0.1[K]

v (arb. units)

9 _ 50t

o -
.

8 PRI ! (S S SR T Y
| | IIIIIIl | 0

01 02 0406081 2
gz 9

| Atzmon and Shimshoni, PRB (2013) |




ul
12}

U
/0 XX ;U 6L
4 R
I 1 1 | ] 1T 11 | 1 i 2_
- (a) —@-0.6K LIK A |
o) —%—0.7K 4-12K Of
” _A_ 3 L 1 L 1 L 1 L 1 L
PN, oo _:_ijﬁ 5 00 05 10 15 20
\ 10K —H-15K ] /g,
% - |
E j|_0'4 ° —n— 04K 24K
] 5 409K & 29K
] - 10 '\A\ 14K —*— 34K
N Wy e,
s \ ! ] Z 10_7 \\:xo\‘\“‘
= E a 5 \ v\
'g‘% : Lo kx{v
S o i
| wop DR R
1 1 | | L1 11 | 1 \§ S = =
10 ! - —t \\m‘
0.2 04 0.60.8 1 2 1 s
g/g 10 L .
¢ 01 02 0406081 2

g/g,



Quantum Critical Scaling
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Quantum Critical Scaling
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SUMMARY

# Quantum fluctuations lead to a measurable Nernst

signal on both sides of the S-| transition

# A broad peak in V near the quantum critical point:

diamagnetism (vortex density) vs. resistance (vortex

mobility) —> v oC Rxxaxy

# Scaling analysis consistent with a

model
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