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Andreev and Majorana bound states sutudied in topological Josephson junction
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The goal of the project is to realize Josephson junctions with a InAs
nanowires and monolayer WTe2 that is confirmed to be a 2-dimensional topological insulator. In the
trivial condition, the Andreev bound states are formed while in the topological conditions, the
Majorana bound states are predicted to be formed. Energy spectrum of the bound states have a 2pai
periodicity for the former case, but they are predicted to have a 4pai periodicity for the latter
case.

In the project, we have developed techniques to fabricate InAs Josephson junctions with a hard gap
(clean and sharp interfaces). We have developed the unique flip chip technique to realize couplings
between the Josephson junction and the microwave circuit resonator, and could measure the energy
spectrum of the Andreev bound state as a function of the phase.

We started with a multilayer WTe2 as the material is hard to handle. We have succeed in forming the

Josephson junction with it.
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Flip-chip Design
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