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Study on Topological Phase Transition Using Angle-Resolved Photoemission
Spectroscopy with Uniaxial Stress Application
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The aim of this study was to observe changes in the electronic structure of
the material by applying uniaxial strain to the crystal lattice and using angle-resolved
photoemission spectroscopy (ARPES). For Pbl-xSnxTe, it was difficult to observe topological phase
transitions by applying uniaxial strain. Consequently, we developed three uniaxial strain holders
for use with ARPES measurement: substrate strain type, piezoelectric device type, and screw type
uniaxial strain holders. Using these holders, we successfully observed changes in the electronic
structure of the charge density wave material 1T-TaS2 and the topological insulator Bi2Te3 under
uniaxial strain.
The developed uniaxial strain sample holders for ARPES measurements can be widely used by
collaborative researchers in ARPES apparatus equipped at our undulator beamline. In the environment

established through this research project, it has become possible to perform ARPES measurements
under various external fields.
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