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STIS junction
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Majorana detection
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® Maximum current Imax (® = n®g) #0 ~  spatial inhomogeneity

® |nax higher at low temperatures ~  low energy states
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Hamiltonian of a cur

junction

<)

BdG Hamiltonian H = vryop — 7-pu(r) + (1T A(r) + h.c.),

takes rectangular form in coordinates:
r(g1,2) = a(q1) + n(q1)q2

Consequences of (g1, g2) :

® Problem:
Solution:
® Problem:
Solution:
® Problem:
Solution:

the single valued region |g2| - max |#(q1)| < 1, 3(q1)
slightly curved € < 1 junction, ¥ ~ exp(—|q2|/£)
rotate the momentum, but not the spin

unitary transform U, = e—/920(q1)/2

Jacobian J =1+ qzﬂ(ch) in §ca|ar product
unitary transform ¢ = v/Jy, O = \ﬂ(’)\%

BdG Hamiltonian of a curved junction:

H
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— local curvature.

+ (r74(g2) + h.c) J
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Effective low energy Hamiltonian in magnetic field

H = vrao (i) ks + vraoy (<i05,) = pla2)7e + (7 Bo(@2)e () + hec)

in magnetic field: ¢(q1) =7+ %’(ql — q1,k), 91,k center of k-th Josephson vortex

U3
‘72\/ Averaging over fast blue variable leads to motion in effective potential of Andreev level.

Low energy physics correspond to crossing of £E((q1)) levels.

Effective low energy Hamiltonian in magnetic field:

Het = E(p(q1))pz + 3 {v(a1):(=i041)},  vx = vo + v25e(q1,k)€3, vy = —vase(qu k)€
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Low energy states and Josephson current

Spectrum of low energy states:

+ 2
Ep,+n ~ thwy/n (1 + %%Z(ql,k)g) 1+ 7Wg)

if vo=0: Egin~ thwynle(qui)ély/ 21+ %)

Temperature dependence of current:
OE,, - / Ok,
(T)y=2 nzknF(En,k) el §1tanh(En/2T) & ; Barr o ;%(ql’k)%’(quk)leg
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2
For hw < T < Ag : % ~ 9¢(3) vov22+v1 v/vo hw T2 Z%(quk)%l(QI,k)gle J
k

® /(& =ndg)#0
® /(T) higher at low temperatures
® no effect in ideal linear and Corbino geometries

® diode effect is possible
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Diode effect

Symmetric junction's shape y(x)
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No diode effect in case of symmetric junction
due to combined symmetry.

= =i0,IxT = E(p)=E(—y)

Current-phase relation
K(X) K'(x)
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Conclusions

1. BdG Hamiltonian of slighty curved »¢ < 1 STIS junction
— 1 (_; -1 —j _
H = vrzox \/m( ’6q1)\/m + VTZ‘T}/( ’aqz) p(r)7z + (

takes original Dirac form, after projecting on arbitrary curve.

7HA(r) + h.c.)

2. Curvature induced current contribution:
I(T) o< 32 54(q1,6) % (q1,6 )€ 5.
k

® /(& =ndy)#0
® /(T) higher at low temperatures
® Josephson diode effect is possible,
but absent in case of symmetric junction's shape.
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