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Abstract

Hanbury Brown and Twiss (HBT) correlations and
the non-local differential conductance show the dis-
tinct character of helical and chiral superconductors
as well as their difference from non-topological super-
conductors.

e Topological nature of unconventional
superconductors can be clearly distinguished
regardless of the set-up whether symmetric,
non-local or asymmetric.

e Topological superconductors host surface Andreev
bound states(SABS) which can be classified as
chiral or helical.

e Chiral superconductors belong to Z symmetry
class which breaks time-reversal symmetry (TRS)
while helical-p superconductor belongs to 2
symmetry class which preserves TRS.

e Probing helical and chiral superconductor is
significant because at metal-chiral superconductor
junctions stable Majorana bound states (MBS)
persists, which have potential importance in
topological quantum computation.

Introduction

e Cooper pair for even parity & spin single with
L = 0,2 are s and d-wave, while for odd parity & spin
triplet with L = 1, 3 are p and f-wave.

For s-wave, A(6.) = A, where 6 =1 —6.
For py, A(6.) = Asin(6.) = sin(#) and for d,z2,2
A(6.) = Acos(26.) = cos(26).

For chiral-p, A(6.) = Ae' or d(k) = (cosf + isin6)z,
and for chiral-d, A(6.) = Ae?"%=.
For helical-p, d(k) = (Xcosf +ysin6).
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® 0. is angle, transmitted electrons (holes) make with
T axis.

e Symmetric set-up is V; = V5, non-local set-up is
V1, Vo = 0 and asymmetric set-up is eV /A = 0.2, V5.

e kR = 100, which is almost in the same region for
SroRu0, superconductor .
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Non-local Differential Conductance

}!2 cCOSs “{2 COSs
Goar = [, d0EdP, Gec = [7, dOEE|cP.

Non-local differential conductance: Gn. = Gear — Gec.
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Figure 1:For non-local set-up, eVo/A =0and z =1 .

Hanbury Brown and Twiss
correlations
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Figure 2:eVy /A = 0.2 and (left) z = 0.1, (right) z = 3.
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Differential shot noise for symmetric setup is =
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Figure 3:(left) V4 = V5 = 0.2 and, (right) eV5/A =0 and z = 3.

Processes at play
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(non — topological) o< (eVy + eVs),
(topological) o< 6(eV; —|eVa|).

0 = +1 for chiral and 0 = —1 for helical-p pairing.

Conclusion

e Regardless of symmetric or non-local set-up, for
helical-p superconductor, dSio/dV is negative in
transparent limit and intermediate value of z but for
all other cases it is +ve.

® dS15/dV for helical-p superconductor, changes sign
from -ve to +ve with increase in z.

® 51> for non-topological superconductors are
completely positive in the transparent limit, in the
tunnel limit changes sign as a function of V5.

® 519 for helical-p superconductor are always -ve for

—A < el < A.

e For chiral superconductors, Sio(tunnel) change sign
from 4ve to -ve, while for Sio(transparent) only
chiral-p changes sign when eV, — +A.

e For — V) < V5, < V4, Sy» for non-topological
superconductors are o< V5 in the tunnel limit while for
topological superconductor are o< Vi — |V5|.

e Our approach will be helptul in distinguishing helical
from chiral, unlike Knight shift measurement that
does not resolve the helical and chiral dichotomy:.
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