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Chemistry Abstract: With ongoing advances in the synthesis of high-quality epitaxial
Seminar on atomic layers and heterostructures, new opportunities are emerging to explore
. novel physics in low-dimensional quantum materials. In this talk, I will
Topologlcal discuss two novel quantum states recently observed in two-dimensional
Quantum Materials materials. (1) A two-dimensional Weyl/half-Dirac semimetal has been
observed in epitaxial Bi monolayer [1]. The spin-polarized massless bulk
bands and the topological Fermi string edge states offer new insights into the
topological properties of relativistic electrons in reduced dimensions [2].
Furthermore, coupling a 2D Weyl semimetal to superconductors can give rise
to a higher-order topological superconducting phase, accompanied by the
emergence of Majorana corner states. [3]. (2) Altermagnetic (AM) compounds
have recently emerged as a promising platform for realizing unconventional
quantum phases, enabled by their unique spin-split band structure at zero net
magnetization. We present a first-principles investigation of magnetically
intercalated transition metal dichalcogenides (TMDs) of the form XY Zs [4].
The results collectively establish magnetically intercalated TMDs as a
versatile materials platform for engineering altermagnetism, flat bands, and
Weyl fermions within a single material family.
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