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Ge atoms segregated on ZrB, (0001) thin film surface grown on Ge(111) wafer substrate
were found to spontaneously crystallize into a two-dimensional bitriangular lattice which was
predicted to become a flat band material through embedded kagome lattice. Angle-resolved
photoemission spectroscopy together with theoretical band structure calculations revealed
the existence of a nearly flat band at the Fermi level, despite the interaction between the Ge
layer and the top Zr layer terminating the ZrB. thin film surface.
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Fig.1 Surface of oxide-free ZrB; thin film grown on

Ge(111) substrate. (a) and (b): STM images
(150 x 100nm?, V=0.95V, I=116pA and 5 x
4.3nm?,V=0.55V,1=56pA) recorded after
annealing. The (v/3 x+/3 ) unit cell is marked
by a red rhombus. The inset in (a) shows LEED
pattern recorded with electron energy of 70 eV.
(1x1)and (v/3 x+/3 ) spots are indicated by
green and red circles, respectively. Figures and
caption adapted and reproduced from ref. 5
under CCBY 4.0.
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Fig.2 The Ge bitriangular lattice on ZrB: thin films as

determined from TRHEPD. (a): TRHEPD
rocking curves plotted with open circles and
calculated curves plotted with solid lines for
various integer- and fractional-order diffraction
spots in two major crystallographic direction
incidences. (b) and (c): Top and side views of the
Ge bitriangular structure resulting from the
fitting of the TRHEPD rocking curves. Top and
bottom Ge atoms are light blue- and dark blue-
colored, Zr and B atoms are in green and orange,
respectively. The red rhombus emphasizes the
ZrB; (0001)-(v/3 x+/3 ) unit cell. Figures and
caption adapted and reproduced from ref. 5
under CC BY 4.0.
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