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Abstract:  

In this talk, new two-dimensional (2D) materials stabilized only on substrates, so far, which were 
found in our group will be introduced. 
The first one is a 2D Ge lattice having a “bitriangular” structure. Our theoretical study on freestanding 
bitriangular lattice demonstrated that the flat band of a kagome lattice can be embedded in this very 
different-looking structure [1]. In parallel, we have grown ZrB2(0001) thin films on Ge(111) substrates 
and found that Ge atoms segregate and crystallize into such a bitriangular lattice on the ZrB2 film 
surface [2], unlike when the film is grown on Si(111) substrate forming a honeycomb lattice of Si, 
“silicene” [3].  
The second one is a new polymorph “trigonal anti-prismatic” phase of monolayer GaSe which is a 
semiconducting monochalcogenide. Bulk GaSe is known to crystallize in four polytypes which differ 
in how layers are stacked via van der Waals interaction, but no polymorph has been reported based 
on experimental study, including other layered monochalcogenides sharing the same crystal 
structure, such as GaS or InSe. Through cross-sectional scanning transmission electron microscopy of 
GaSe thin films grown on Ge(111) substrates, we found that monolayer GaSe with trigonal anti-
prismatic structure exist near the film-substrate interface [4]. Our first-principles study [5] implies 
that the new phase is metastable and can be stabilized by tensile strain. 
Our findings add new families of materials to be explored in the ever-emerging field of 2D materials. 
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