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Motivation (?’

Majorana fermions 1D vs 2D e Strong motivation toward universal

topological quantum computation.

normal gate

barrier gate

super gate

4 1D platform: bottom-up approach 4 2D platform: top-down approach

d Simple theory works well; d Simulations are needed.

_ M. Hell et al., PRL 118, 107701,2017
M. T. Deng et al., Science 354, 1557 (2016) F. Pientka et al., PRX 7, 021032 (2017)_



Motivation (-

e Surface InAs quantum wells are promising

material for topological superconductivity
(e.g. Majorana fermions).
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M. T. Wei et al PRB (2019) F. Amet et al Science (2016) G. Lee et al. Nature Physics (2017)




Theory

Andreev Reflection Conduction enhancement

. No scattering at the S-N interface (w=0)
(@) Nonmagnetic .
metal Su Perfectly matching fermi velocity

electron Cooper pair 2x conduction enhancement
.~ . W

-

B =0 Andreev reflection

(b) Spin-polarized
metal Superconductor

electron - Cooper pair

W

electron (I>
B =0 Normal reflection

9
8
7
6
d
4
3
2
Iy
O.

B # 0 Andreev or normal reflection

Y. Kozuka et al. JPS (2018)
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InAs 2DEG + NbTIN
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Device Fabrication

MBE grown sample

Hall-bar

NbTIN deposition

Gate




Angle Dependence T

lac+ldc

Lock-in 1, Scan = 14 Lock-in 1, Scan = 15

Angle dependence at QHS, Lock-in: 1

Lok-in 1, Scan =16 Lock-in 1, Scan = 270

—R=1000=0

= 1050 = 2007
B=1050=272

—Bi= 1000 =301




Angle Dependence (%f/

lac+ldc

.

Lock-in 11, Scan = 14 Lock-in 11, Scan = 15

£50 Angle dependence at QHS, Lock-in : 11
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Angle Dependence T

lac+ldc

Lock-in 2, Scan = 14 ock-in 2, Scan = 1

Angle dependence at QHS, Lock-in: 2
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B Sign Dependence @

lac+ldc

Lock-in 11, Scan = 14 Lock-in 1, Scan = 29
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B Sign Dependence @

lac+ldc

B sign dependence, Lock-in: 11 1

Lock-in 11, Scan = 16 Lock-in 1, Scan = 25

—B =105,0 =27.2, 1-11
—B =10.5,0 =27 .2, L:1

e R TRV e .
3 SN b B

Negative B

Lock-in 1, Scan = 16 Lock-in 11, Scan = 25

R R AT

T —B=10.5,0 = 27.2, L:1
Positive B ~ Negative B ——B=10.5,0 = 27.2, L:11




B Sign Dependence @

lac+ldc
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B sign dependence, Lock-in : 2 B sign dependence, Lock-in: 2
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Temperature Dependence

lac+ldc
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Temp dependence, Lock-in: 2
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Summary and Outlook @

e Continue with better 2DEGs
e Epitaxial NbTi on Al and try subtraction device fabrication

e Add gating to the structure for in-situ changes in density and quantum Hall states
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