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Thermometer Thermometer

Drain (Cu)

- Heat current in thermally biased
Josephson Junction [1]

Iy, = Iy + I; cos(¢)

Iy : conv. quasiparticle transport

11 : Andreev like transport

- Experimentally verified by Giazotto et. Al [2]

- Of interest for caloritronic applications
L |
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Using phase-coherent to
probe unconventional
superconductivity ?

Scattering states
Short S-N-S junction

Description of p-wav . * . .
Matching-»Transmissionfunction 7

e pairing
A(k) Aqy k)

)

Ay
Thermal conductance in linear response
Balian Werthammer vector
o (

—dy (k) 4 i dy(k)

www.uni-due.de/en



UNIVERSITAT

DUISBURG

Helical pairing (e.g. He3 B-phase) SN

Open-Minded

1D transport : helical p-wave

Helical p-wave pairing o L
VS S-wave pairing for var. transmission

—d(—k) = Ao /kr (kz, ky, k)"

Thermal conductance

—ky +iky ks )

Alk) = Ao/kr ( ke koot iky
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62 o ’AO|2
%—wave — 5 — 5 5
2 /T — |Ag|? cos?(¢/2)

varying transmission 7
of the normal state

1.6 ‘ 5 5
— p-wave ¢ =
L4 p-wave ¢ = T
1.9 l|--- s-wave ¢ =0
s-wave ¢ =T
> 1.0
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=038
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e 0.5 1 15 2 8o
0.4t o/
-2 Majorana modes below the gap
o0 0z 02 05 08 10 are related to minimum of 7~
.
s-wave: crossover of minima and maxima Eﬁ—]?)t%ave = 4| Ag|+/7 cos(¢/2)

p-wave: always minimum ¢ =T
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dy(k : dr(k)
Chiral p-wave pairing T r(k) '

No TR invariance

TH(K)T ' # H(—k)

anisotropic in k-space " 1D Thermal conductance
a : ‘ ‘
— V=0
1.00 f /s
-Relative orientation of d-vector 0.95 | _ zz;{;;
has impact on transport properties S 0.00 ¢ 9 =7/2

-Possibility to interchange from 27 0 \//

to m periodicity 0.80 |
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d;(k )
T L( ) 1 ﬁ:O%dLG{):dR(k)
A A 0 ky + ik
@ 1D transport : Ap(k) = Agr(k) = (kx T ik, 0 y)
1.00 — gi 2/8 S |
0.0 9=/ 27-periodic single Cooper pair transport
' — 9 =31/8
v =m/2

Vv =1/2

0k +iky
Arlk) = (kx + ik, 0 )

A (—(ky +iky) 0
Ar(k) = < 0 ko +iky

7r-periodic double Cooper pair transport
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Alternatively understanding by the ABS structure

. == A v

1.00 f s

0.05 T — ¥ =7/4
- — ¥ =371/8
20.907 V=m7/2

2085

¢
e/|A|

0.80 |

0.75

0.0 0.5 1.0 1.5 2.0

EABS — 4| Ag|/T cos(¢/2 + 7 /4)

EABS — 4| AT cos(¢p/2 — 0 /4)
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Presence of Majorana bound states affect thermal transport signatures
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Possibility to distinguish different types of
unconventional pairing symmetries from each other



