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Motivation

e non-Abelian sates of matter
 Topological quantum computation



Motivation

Topological states
topological invariants = quantized physical quantities

Electrical Hall Thermal Hall
conductance conductance
fractional charge, anyonic statistic non-Abelian state, v =5/2
/ \ degenerate ground state

/Abelian ? non-Abelian L

[Y1he) = et? |[a1p1) [p1ehe) # et? |1pathy ) 1 y = topological quantum

3D: fermions (-1) or bosons (1) computation

2D: anyons (e%f) 1
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Abelian non-Abelian
suR),
331
Pfaffian
K = 8
PH-Pfaffian
113
A-Pfaffian
A-331
T A-SU(2),
integer half-integer
K/x

K - thermal conductance

Ko = m2kg* /(3h)
dJo/dT = KT

Jo - heat current



Device

Downstream

~, o
Floating g
contact THE

GaAs/AlGaAs heterostructure
u=20x10%cm?y-1st
n=28x10"cm™?

T <50 mK
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Floating o
contact PHE

v=5/2, 7/3, 8/3 Continuous gate vs QPC
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Heat model

* Jo-Joule power

. ]Qe_ph - electron-phonon cooling
. n]Qe - across n ballistic quantum channels

1 G
7 21 /ny + 1/ng
JG" (Ta,T) = 2Q(T3 — T3)
1t2k]23

J5(Ta.Ty) = —2(13 — T§
o(Ta.To) o, Ta—To) ,

Vbe = Inc/vG.



Heat model

Heat balance: .Jo = nfg(Tg,Tg) +-]5-ph(ng,T[])
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* Jo-Joule power

. ]Qe_ph - electron-phonon cooling n=mngtn,
. n]Qe - across n ballistic quantum channels
1 GV
=———"—"—  Vpc = Ipc/vG.
? 21/ny+1/ny e pe/
eph s s Measere T using
JQ (TQ,T) = ZQ(TQ - Tg) excess current noise spectral density
272 Ge
nk AS; =2kpg(Tg — Ty)) ——————
Jo(Ta.To) = ()_hB(T!ZZ - T3) [ 3(Ta 0)1/"1+1/nz



Temperature measurements

Heat balance: Jo = nJ5(7Tq,Ty) +. g-pk(Tgl,TU)
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Single heat channel

Heat balance: Jo = nJ5(Tq,Ty) + fe k(Tgl,TU)
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Heat balance: ‘]Q f— JI.}S(TQ}T[J) + .}SPI(TQ,T[])
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Above 30 mK

e phonon contribution

¢ non-equilibrated heat transport
*  bulktransport, R, # 0
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Conclusion

e v =15/2 particle-hole Pfaffian liquid

* non Abelian state, K fractional
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