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Ultrafast dynamics of infinite systems: Insights from time-resolved
photoemission spectroscopy

JaeDong Lee
Department of Emerging Materials Science, DGIST

We develop a new theoretical formulation of the time-resolved photoemission spectroscopy (TRPES),
which enables to explore the real-time electron dynamics of infinitely periodic crystalline solids. With
TRPES, we now address the following issues; (i) the early-stage dynamics of the valence band edges of
strongly correlated electron systems NiO and CuO, (ii) the dephasing dynamics of optically excited
carriers in the massless Dirac band in graphene, accompanying a field-induced gliding of the Dirac cone,
(i) the Floguet-Bloch dynamics of graphene and 2-dimensional transition metal dichalcogenides, and (iv)
the petahertz (PHz) quantum oscillation on the Floguet-Bloch Dirac cone. Finally, we introduce our recent

interests of the time-resolved dichroic photoemission spectroscopy toward the transient topological
phenomena.
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Topological superconductivity at the helical edge states

Sangjun Jeon
Department of Physics, Chung-Ang University

Localized Majorana zero modes (MZMs) are non-Abelian quasiparticles that emerge at the ends of one-dimensional
topological superconductors. MZMs are promised to be a building block of fault-tolerant quantum computation. To date, a
variety of condensed matter systems is proposed and studied to engineer topological superconductivity and MZMs. This
talk will introduce the concepts of topological superconductor and MZMs, and how to use MZMs as fault-tolerant
guantum computation. More specifically, | will review the recent experimental and theoretical progress in the study of
MZMs at the edge of the bismuth bilayer platform and discuss how to engineer a new platform to host MZMs.
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