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 ABSTRACT
          The presence of a band gap,  absent  in  graphene,  is crucial  for achieving a high  ON/OFF ratio in  nanodevices. 
Consequently,  semiconductors with interlayer  van der Waals bonds  have recently  attracted the interest of scienti�c 
community. Furthermore, a direct band gap also allows the use of materials in optoelectronics. Among van der Waals 
semiconductors,  β-indium selenide (β-InSe) promises superb impact onnanoelectronics,  due to its ambient stability, 
�exibility  and  high  mobility  of  charge  carriers  and  a band-gap  energy  matching  with  visible [1].  Moreover,  the 
possibility to grow β-InSe bulk  single crystals by  Bridgman-Stockbarger  technique enables scalability for large-scale 
production. 
         The band structure of β-InSe  was measured  by angle-resolved photoemission spectroscopy and reproduced by 
density  functional theory [2].  Electronic  band  structure  shows  robustness  against surface oxidation.  The ambient 
stability of  bulk  crystals was further secured  by monitoring the behavior of the  e�ciency  of  �eld-e�ect transistors 
(FETs) with an active channel of InSe [3] in a timescale extended up to several months, complemented  by vibrational 
experiments [3].  Atomically  thin  layers  were  achieved  byliquid-phase  exfoliation  (LPE) [4].   InSe nanosheets were 
proposed aselectrocatalysts for HER [4] and for photodetectors in the visible and NIR (<900 nm) [5]. 
        The catalytic activity of InSenanosheetsis enhanced by the presence  of Se vacancies and edge sites,  with induce
the  formation  of a  self-assembed  In2O3/InSe heterostructure [6],  with  superior  catalytic  activity,  similarly  to  the 
parental  compound  GaSe.  Our  results  pave  the  way  for  InSe-based  technological  applications  in   catalysis  and
 optoelectronics.
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