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Fig. 1 Temperature dependence of PL measurements
on lattice-matched InAs/GaAsSb superlattices (20-
300 K).
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Generating photocurrent in condensed matter is one of the main topics for photovoltaic and optoelectronic
applications. A single-phase bulk material without inversion symmetry can generate a direct current under
light illumination. This current generation mechanism, called as the bulk photovoltaic effect (BPVE), does
not rely on p-n heterojunctions. Shift current has considered as a dominant contributor of BPVE in
ferroelectric materials. Halide perovskites has attracted much interest for application on next-generation
solar cell materials. In recent years, many theoretical investigations have found that CsPbl; may exhibit
topological insulator phase under hydrostatic pressure. Since cubic-phase of CsPblz was predicted to induce
ferroelectric phase under hydrostatic pressure, it is expected to generate a bulk photocurrent in the structure.
In this study, we performed first-principles calculations for bulk CsPbls structure and evaluated the shift
current conductivity with respect to the band gap energy and electric polarization. We evaluated the
ferroelectric topological insulator (FETI) phase by investigating the electronic structure. We also discussed
the possibility to detect the topological phase transition in topological insulating material through the shift

current calculation.

Shift current spectra of CsPbl;-Cubic
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Figure 1: The diagram of FETI phase of CsPbls. The shift current conductivity is shown for different

Pb-displacement.
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Valley is additional degree of freedom of electrons, which has attracted attention due to potential
application in n ovel devices. Such realization can be done by the manipulation of valley-polarized carriers.
Monolayer (ML) WTe, has strong spin-orbit coupling, degenerate valleys in K and -K points, and
preserved time reversal symmetry. However, stacking with ferromagnetic ML Crlz could break this
symmetry due to induced magnetic moment in ML WTe; so non-zero anomalous Hall conductivity (AHC)
emerges. In this study, we constructed different stacking configuration of WTe,/Crls and showed that AHC
and valley splitting depend on the stacking configuration. We further evaluated the effect of interlayer
sliding on the characteristic of AHC and valley splitting. Based on this study, we expected the interlayer
sliding effect could provide an alternative direction to realize anomalous valley Hall effect in

heterostructures system.
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Figure 1: (a) structural geometry of WTe2/Crls van der Waals heterostructures for two different stacking

configurations (b) AHC WTe/Crls for stack 1 (c) AHC WTe,/Crls for stack 2
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