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abstract

High-Tc superconductors have higher superconducting
transition temperature and larger pairing gap in compar-
ison with conventional superconductors. It is natural to
make use of high-Tc superconductors to obtain effective
topological superconductors (TSC) [1–3]. Very recently,
much attention has been paid on the realization of the
high order TSC state[4–30]. A two-dimensional (2D)
high-order TSC is fully gapped at the one-dimensional
edges, while hosts Majorana bound states at the cor-
ners. Recently many efforts have been made to realize
Majorana corner states in 2D system with the high-Tc

superconducting based heterostructures [9–19].
In a heterostructure system including a superconduct-

ing layer and a non-superconducting layer, the super-
conductivity will be induced to the non-superconducting
layer, known as the proximity effect. Previously, when
studying the high order topology, the proximity effect

was usually phenomenologically considered with adding
the effective pairing term to a non-superconducting sys-
tem directly. While actually, for a hybrid system, a more
microscopic model should include the original Hamil-
tonian describing different materials and consider their
coupling [31–35]. The effective pairing term in the non-
superconducting material is induced by the tunneling of
the systems[36]. Previously, such microscopic model is
indeed considered in some topological systems. Theo-
retically the induced pairing symmetry is not necessarily
identical to the original one of the superconductor[33,
37, 38]. Moreover, some interesting properties emerge
due to the mixing of the band structures[39]. Therefore,
now it is timely and of importance to consider a micro-
scopic model when studying the high order topology in
a heterostructure system,
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