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AbstractAbstract

An important goal of modern condensed matter physics is to search for new phases of matters.

Aft l h lf t ' d l t th d it f ti l th b d fi t i i lAfter nearly half a century's development, the density-functional-theory-based first-principles

calculation has become a powerful tool to bridge innovative theoretical models with experimentally

accessible materials. In this talk, I will discuss three our recent works as examples to demonstrate

the applications of first-principles calculation on designing and characterizing exotic quantum

materials The topics include: (1) enhancing electron phonon interaction in graphene by strain; (2)materials. The topics include: (1) enhancing electron-phonon interaction in graphene by strain; (2)

realizing flat Chern bands in organometallic frameworks; and (3) constructing effective models of

frustrated magnets.
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