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Report: 
 

Crystalline topological insulators (CTI) are a new class of materials, in which the topological surface states 

are protected by the mirror symmetry of crystal lattice and not by the time-reversal symmetry, as for case 

of more intensively studied conventional topological insulators (TI) of the Z2-class such as Bi2Se3 and Bi2Te3 

[1-4]. During the beamtime, we have performed a systematic CTR-scattring study with the goal to determine 

the influence of the surface termination on the surface reconstruction and relaxation of the CTI compounds 

(PbSn)(TeSe), which are expected to affect the topological surface states as well. 

 

Investigated samples PbxSn1-xTe and PbxSn1-xSe with various chemical compositions were grown by MBE at 

Institute of Semiconductor Physics, J. Kepler University in Linz, Austria, on BaF2 (111) substrates. The 

surfaces of the grown layers were protected by 300nm Te or Se capping layers on Te- and Se-containing 

layers, respectively. The cap layers were removed in a UHV chamber at the beamline just before the CTR 

measurement by ion sputtering followed by heating to obtain clean surfaces. The heating temperatures and 

times as well as the sputtering duration slightly differ from sample to sample. Especially the sputtering rates 

are also expected to be very different due to the different electrical conductivity of the films and substrates. 

The removal of the capping was checked visually during heating. Selected samples were investigated also by 

Auger spectroscopy before and after decapping. Before decapping, carbon peaks in the Auger spectra were 

observed, however no signal of oxygen was present. After the decapping procedure, the carbon signal 

disappeared as well, which demonstrated a good chemical cleanness of the surface. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The crystal truncation rod (CTR) scans were carried out in the UHV chamber, using the photo energy of 

24keV. The scattering geometry was vertical (i.e. the sample was mounted horizontally). The diffracted beam 

was measured by a two-dimensional detector. We used routines [5] for the extraction of specular and non-

specular CTR scans from the measured data and for their conversion from the angular space to the reciprocal 

hkl-space; the routines were available at the beamline. The routines also corrected the experimental data for 

the limited experimental resolution and other experimental artifacts, like variable irradiated footprint etc. 

 

Recently, the measured and corrected data are compared with simulations based on kinematical diffraction. In 

the simulations we took into account surface relaxation by introducing inhomogeneous vertical strain at the 

surface, the surface roughness was considered by using the standard beta-model of rough surfaces [6]. 

 

Fig. 2. Exaples of measured and simulated CTR scans measured along various non-symmetric CTRs. The vertical dotted lines 

denote the layer maxima (black) and the maxima of diffuse scattering from thensubstrate (red). 

Fig. 1 Example of raw measured data projected to the 0KL (left) and 

H0L (right) reciprocal planes 



 

Figure 1 shows as an example raw data measured by a 2D detector and projected to the H0L and K0L planes. 

In Fig. 2 we present a preliminary comparison of the measured and simulated CTR scans.  
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