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1. PROPOSAL

A hybrid set up consisting of a superconductivity-proximitized quantum
spin Hall insulator and a quantum anomalous Hall insulator is proposed for
chiral injection of electrons into the Majorana bound state (MBS), which
could provide unprecedented immunity from disorder induced masking of
its detection. An unexplored phase space involving exchange field induced
boost of helical edge state (HES) is proposed for the detection of MBS.

2. PHASES DIAGRAM IN g⊥− g‖ PLANE

Topological superconductor in HES in presence of exchange field

Heff = (vFpxσz − µ)τz +∆τx + g⊥σx + g‖σz

Phase space: det(Heff) = 

Direct band-gap closing: g‖ + g⊥ = µ +∆

Indirect band-gap closing: g‖ ≥ ∆ or g⊥ ≤ µ

3. DETECTION OF PHASES THROUGH ZERO
BIAS CONDUCTANCE

MBS

Lead -2 

•We calculate the two-terminal conductanceG =1−Ree +Rhe

Density plot for zero bias conductance G for chemical potential µ = 4.0
meV in units of e2/h from (left) analytical calculations of an 1-D edge
model and from (right) numerical simulations of a 2-D BHZ model.
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Differential conductance from 1-D theoretical calculations (dashed) and
from 2-D lattice simulations (red dots).

4. LATTICE TRANSPORT SIMULATION
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The four-panel plot shows transport simulations of our proposed set-up in
presence of moderate disorder and small but finite bulk out-of-plane magnetic field,
Rashba field and a gate potential G from the system with helical injection (dashed)
and from the system with chiral injection (red solid line).

2D bulk Hamiltonian of topological superconductor with impurities on the
edge

HTS =
(
ε(k̂) +M(k̂)sz +Ak̂xσzsx−Ak̂ysy

)
τz

+∆τx + gσzsz + g‖σz + g⊥σx

where, ε(k̂) = C −Dk̂ andM(k̂) = M −Bk̂.

On the left the panels show the (disorder averaged) −GS→D (in units
of e/h) where, −GS→D is the differential conductance from source
S1 to drain D2. The black (dashed) curves show the results for a device
without the quantum anomalous Hall (QAH) region. The source injects into
a helical edge in such a setup and is prone to adverse effects of disorder,
adding spurious peaks and reducing the width of the Majorana resonance
sharply. The red (solid) curves show the result for a device with chiral
injection through the QAH region. Disorder effects are noticeably weaker in
this case. FIG.(d) demonstrates the robustness of the peak in presence of
boost (g‖) as opposed to the case of finite mass (g⊥) shown in FIG.(c)

5. SUMMARY

We demonstrate the possibility for an unprecedented immunity from
disorder induced masking of MBS detection in our proposed set- up
particularly in the boost dominated region of parameter space. We discuss
why the boost driven topological transition is robust to disorder as
opposed to the gap driven transition.

�� All 2-D simulations are done using KWANT.
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