Computations Shine Light on a Single-Layer Sheet of Zinc
Selenide

Scientific Achievement

Computer simulations identify a unique sheet of
zinc selenide (ZnSe) composed of a three atom
thick single-layer that has a large enhancement of
/A the energy range separating bound and conducting
electrons (electronic band gap).
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Schematic representation of incident solar energy Research Details

absorption by the three atom thick, single layer ZnSe. The . . . .
optical absorbance spectra (the overlayed insert) shows a - Computational discovery of a new three atom thick single-

broad energy range thatis functional for solar water layer sheet of ZnSe.
splitting. - Astrong effect caused by confinement to a single-layer
leads to the enhancement of the electronic band.
- The computed optical absorbance showed that the largest
absorption of this ultrathin single-layer sheet of ZnSe should
enable excellent application for solar water splitting.
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Narrative Highlight Text:

Theoretical/computational studies discover a novel three-atom-thick single-layer sheet of
ZnSe that is stabilized by its unusual square lattice configuration and offers improved
optoelectronic properties. Novel two-dimensional (2D) colloidal nanocrystals of
semiconducting binary cadmium or zinc chalcogenides CdX and ZnX (X =S, Se, or Te) in
different thicknesses are of considerable interest due to their intrinsic property tunability
and potential suitability for a broad range of applications. These 2D nanocrystals
demonstrate a dimensional reduction distinct from other low-dimensional materials such
as 0D quantum dots and 1D quantum wires, and typically display thickness-dependent
absorption and emission spectra. Indeed, the computationally discovered ultrathin sheet of
ZnSe displays a quantum confinement effect stronger than the other forms of ZnSe and
should have superior incident photon-to-current conversion efficiency for solar water
splitting, among a wealth of potential applications. We also hypothesize that the results
presented for ZnSe may be generalized to other group II-VI analogues thereby guiding
discovery of new classes of semiconductor photoelectrode materials.
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