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Report: 
 
It was the aim of the experiment to carry out SXRD experiments to study the atomic 
structure of an ultra-thin (BiSe)-TaSe2 charge density intercalation compound 
prepared by interface reaction with Bi2Se3(0001).The experiments could be carried out 
very successfully. The data analysis has shown that an ultra-thin H-type TaSe2 
structure is formed rather than the intercalation compound. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.1 LEED pattern of TaSe2/Bi2Se3(0001) 
The electron energy is equal to 44 eV. 
 
Inner and outer spots correspond to Bi2Se3 
and TaSe2, respectively. The in-plane lattice 
parameter are 4.14 Å for Bi2Se3 and 3.48 Å 
for TaSe2 (bulk 2H TaSe2: 3.43 Å) 

 



Tantalum was deposited in the sub-monolayer thickness range on a bulk Bi2Se3 (0001) 
single crystal prepared by sputtering and annealing [1, 2]. After tantalum deposition 
the sample was annealed to about 480°C to form the TaSe2 film. The LEED pattern 
(Fig.1) shows extra spots related to the TaSe2 film (outer ring) in addition to the spots 
related to the Bi2Se3(0001) surface (inner ring of reflections). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
X-ray diffraction intensities were collected along the lattice rods of the TaSe2 film. An 
example is shown in Fig.2. The quantitative analysis (see solid lines as fits) shows that a 
single triple-layer sheet (Se-Ta-Se) of H type is formed, however as compared to the 
bulk structure there is conisderable vertical relaxation of the tantalum atom which 
involve a symmetry lowering of the structure. This has important implications with 
regard to the electronic structure of the TaSe2 monosheet in the vicinity of the Fermi 
level. A publication is in preparation. 
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Fig.2: Measured (symbols) and calculated (lines) structure factor intensities along several 
reciprocal lattice rods of a H-type TaSe2 monosheet grown on Bi2Se3.  

 


