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Excitons are the unstable particles within semiconductor materials that are
formed transiently under light irradiations. In recent years, a new phase of matter called "
excitonic insulator” has garnered much attentions. In the excitonic insulator phase, the electrons
and holes are spontaneously bound to form an excitons and exist as a permanent particle.

In this research project, by directly observing the behaviors of these spontaneously formed excitons
near their formation boundary, 1 have revealed that the formation of these spontaneously formed
excitons gradually occur under the appropriate material properties and conditions, while their
physical sizes and the binding energies are progressively changed.
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ARPES explorations of excitonic insulator Ta,Ni(Se,,S,); [po-X directions
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