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We have accomplished several research goals planned for this project. (1) On

designing topological nanoscale systems, we theoretically demonstrated that fractional boundary
charges can be realized in a one-dimensional quantum dot array, and that Majorana bound states can
be realized using skyrmionic spin texture. In addition, we proposed a tune-free scheme to stabilize
Majorana Kramers pairs in higher-order topological insulators. (2) On characterizing potential
platforms for topological matters, we theoretically investigated nuclear spin effects in
two-dimensional topological insulators. Experimentally, we demonstrated Cooper pair splitting in
proximitized InAs nanowires with high efficiency, a condition for Majorana Kramers pairs. (3) On
searching topological signatures, we observed unconventional ac signals in Josephson junctions made
of HgTe-based topological weak links. Our results establish foundations for future research on
topological matter in semiconductor nanostructures.
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