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Summary:

Kagome graphene (KG),1-3 a two-dimensional (2D) arrangement of corner-sharing graphene triangles, is long regarded as
an ideal candidate for strongly correlated electron phenomena and frustrated magnetism. Flat bands in Kagome graphene
might host strong electron correlations and frustrated magnetism upon electronic doping. However, the porous nature of
Kagome graphene opens a semiconducting gap due to quantum confinement, preventing its fine-tuning by electrostatic gates.
Here we induce zero-energy states into a semiconducting Kagome graphene by inserting 1- radicals at selected locations. We
utilize the on-surface reaction of tribromotrioxoazatriangulene molecules to synthesize carbonyl- functionalized Kagome
graphene on Au(111), thereafter modified in situ by exposure to atomic hydrogen. Atomic force microscopy and tunneling
spectroscopy unveil the stepwise chemical transformation of the carbonyl groups into radicals, which creates local magnetic
defects of spin state S = 1/2 and zero-energy states as confirmed by density functional theory. The ability to imprint local
magnetic moments opens up prospects to study the interplay between topology, magnetism, and electron correlation in
Kagome graphene.

Fig. 1: Artistic representation of Kagome graphene obtained by on-surface synthesis
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