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Abstract

:

Chirality is a fundamental property for relativistic massless Dirac fermions. Chiral symmetry breaking (CSB),

namely, coupling of Dirac fermions with opposite chiralities, could lead to dynamical mass generation for

elementary particles. The low-energy excitations of graphene are massless Dirac fermions, and therefore graphene

provides a condensed matter physics analogue for investigating CSB and mass generation indicated by band gap

opening. Experimental realization and unambiguous observation of CSB are therefore highly desirable in

graphene.

Here by combining angle-resolved photoemission spectroscopy and scanning tunneling microscopy

measurements, we provide direct experimental evidences for CSB in a Li-intercalated graphene [1]. The CSB is

confirmed by CSB induced gap opening in the Dirac cone, Kekulé-O type texture in the surface topography, and

chirality mixing near the gap edge. Interestingly, the Kekulé-ordered also shows coexistence of an extended flat

band below the Fermi energy and strong electron-phonon interaction, and they codevelop with the KekuléOrder

[2]. Moreover, using ultrafast time-resolved ARPES (TrARPES), we have also revealed the self-energy dynamics

and phonon-threshold effect for the folded Dirac cone [3]. Our results show that Li-intercalated graphene is a

fantastic playground for investigating CSB related physics, flat band instabilities, as well as ultrafast dynamics.
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