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Slovní vyjádření, komentáře a připomínky vedoucího/oponenta: 



 

The diploma thesis of Petr Cejpek with the title “X-ray diffraction and diffuse scattering from 
Heusler alloys” performed at the Department of Condensed Matter Physics of the Charles 

University presents experimental studies of the structure of various Heusler alloys with the aim of 
determining lattice parameters, atomic occupation numbers and temperature/composition induced 
phase transitions. During the thesis several experimental methods where employed for the sample 

characterization. Among them X-ray powder diffraction, extended X-ray absorption fine structure 
(EXAFS), energy dispersive X-ray spectroscopy and reciprocal space mapping. In addition to the 

structural characterization work also several samples were produced by the author. Overall a large 
amount of laboratory work was performed in addition to the presented modeling work. Parts of the 
thesis are included in an article in Journal of Applied Physics which is co-authored by Petr Cejpek. 

The thesis covers two main parts which I will assess separately below, after some general remarks. 
Sadly the overall quality of the written work does not reflect the exhaustive experimental work. 

The discussion of the results is sometimes very brief. In addition to partly poor English numerous 
typos suggest that not even a spell checker was used when writing the thesis, e. g. in the abstract 
7% of the words are misspelled. Figure 3.8 is not mentioned nor discussed in the text. Several 

entries in the reference list are incomplete (missing page numbers, even for the article co-authored 
by Petr!). The theoretic description of the applied methods misses important references to the 

source of the given equations (e. g. Eq. 2.4 and 2.8). In Eq. 2.8 it is wrongly suggested that the 
powder diffraction intensity increases with the unit cell volume, however, a final assessment is not 
possible since neither the scale factor N is specified nor a reference for this equation is given. 

The first experimental part of the thesis deals with the determination of the lattice structure and 
site occupation numbers in Mn2Co1-xRhxSn powder samples. Both X-ray powder diffraction and 

EXAFS measurements were performed. The powder diffraction results nicely show that with 
increasing Rh content a tetragonal distortion is developed in the material and possible types of 
disorder are identified. The remaining discussion in this part deals with the atomic site 

occupations. From powder diffraction data it is concluded that only one type of disorder can be 
present. A possible combination of partial disorders and influence of texture are not considered. 

Furthermore two very different models are used for the description of the very same type of 
disorder when modeling the powder diffraction and the EXAFS data. Whereas the EXAFS model 
contains a single parameter describing the disorder (correct approach) the powder diffraction 

model contains >20 unknown site occupation numbers, which are only able to reduce the residual 
of the fit by 50% and do not lead to a unique solution. This clearly shows that the used model is 

not applicable! The author also comments on this weak dependence of the powder diffraction data 
on the site occupation and relates it to the relatively small difference of the structure factors of Mn 
and Co. Especially in this regard it is not clear why the analysis was not performed for samples 

with higher Rh content, for which the same data where measured according to Fig. 3.5. According 
to the author the EXAFS data are more sensitive on the site occupations, however, a figure 

demonstrating this sensitivity similar to Fig. 4.3 is missing and the resulting site occupations 
fluctuate heavily for the different studied samples making this part overall quite unbelievable. 
The second part of the thesis deals with the structural analysis of a Ni2MnGa mosaic single 

crystal. The presentation of this part is overall better and the presentation of the results is clearer 
and it is convincingly shown that the lattice parameters of the crystal could be determined from 

the measured reciprocal space maps. Temperature dependent diffraction measurements show the 
presence of a phase transition to a structure with higher symmetry and are able to determine the 
hysteresis of the transition upon heating and cooling. Furthermore the modulated structure present 

at room temperature could be investigated by fitting the intensities of the extra peaks occurring 
between the integer Bragg peaks. The only criticism I need to add to this part is that again the 

discussion is sometimes brief and possible mechanisms for the reorientation of the crystal 
structure during the heating are not discussed. 



In summary Petr Cejpek has shown his ability to perform scientific work and should be awarded 

the master degree. 
 

Případné otázky při obhajobě a náměty do diskuze: 

 
How could the influence of multiple types of disorder and possibly texture be determined from 

powder diffraction?  
What other possibilities exist to explain deviations in experimental determined structure factors? 

What additional measurements could be performed to determine the atomic site occupancies more 
accurately? 
How could the temperature dependence of the monoclinic angle (gamma) be determined for the 

single crystalline Ni2MnGa?  
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