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I.  Abstract

Scalable synthesis is now a significant issue for few-layer two-
dimensional (2D) materials on investigating their unique
properties and developing their value towards practical
applications. However, wafer-scale synthesis of single-
crystalline 2D InSe in few-layer (below 10) state has not yet
been realized, highly hindering further investigation and
development on related electronic applications. Here, we
demonstrate a direct-synthesis strategy for scalable &-InSe
ultrathin films through pulsed laser deposition (PLD). A
selenium-excessive target was used to realize designable
stoichiometric growth by in-situ precise control, so as to avoid
the risk of potential phase transition that may occur in the
conventional post-selenium-annealing. As-synthesized &-InSe
films can be demonstrated through X-Ray Diffraction (XRD)
and Transmission Electron Microscope (TEM) measurement,
while their crystal phase was further evidenced by Raman study.
Additionally, photodetectors were fabricated on as-synthesized
¢-InSe films, and considerable photo-response can be resulted
under white-light illumination. This reliable approach for
synthesizing wafer-scale few-layer e-InSe paves the way
towards future photo-electronic applications in the 2D limit.
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