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Defects physics in emergent 2D material SnSe with
binary black phosphorus lattice
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"‘~ highly anisotr ic elect ructure of Sn: e by angle-resolved pfhdfomms ON SpPectroscopy, WhICh reveals a

 unic ue pt di g-mould-shaped \Ia1 e'bahd Wlth quaS| Imear energy dispersion. We prove that p-type doplng in SnSe
IS extrlnS|caIIy contr‘OIIed by local phase segregation of SnSe2 microdomains via interfacial charge transferring. The
multivalley nature of the pudding-mould band is manifested in quantum transport by crystallographic axis-dependent
weak localisation and exotic non-saturating negative magnetoresistance. Strikingly, quantum oscillations also reveal
3D Fermi surface with unusual interlayer coupling strength in p-SnSe, in which individual monolayers are interwoven
by peculiar point dislocation defects. The fingerprinting pudding-mould multivalley band structure is well reserved in

bismuth-doped n-type SnSe, which suggest the feasibility of an all-SnSe functioning device.
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