
 

RMC modeling of the exotic phase change material Cu2GeTe3 
 

Jens R. Stellhorn 
 

Department of Applied Chemistry, Hiroshima University,  

Higashi-Hiroshima 739-8527, Japan 

 

e-mail: stellhoj@hiroshima-u.ac.jp 
 

Cu2GeTe3 (CGT) is a candidate for the next generation of phase change materials. It 

exhibits very promising technical characteristics, like a low power consumption and a small 

density change during the phase-change process. CGT exhibits a negative optical contrast, 

i.e. the reflectivity in the crystalline phase is lower than that in the amorphous phase [1], 

in opposition to commonly used alternatives such as GeSbTe compounds with a positive 

optical contrast. To understand these properties, an accurate model of the atomic-scale 

structure is indispensable.  

So far however, very different local environments in CGT have been reported by x-ray 

absorption fine structure (XAFS) measurements [2], by combination of x-ray diffraction 

and XAFS analysis [3] or by ab-initio MD [4]. Obtaining precise coordination numbers by 

experimental methods is challenging, especially regarding the contribution of homopolar 

bonds of Ge and Cu atoms.  

In order to investigate the structure of amorphous GCT more closely, we combined results 

of anomalous x-ray scattering (AXS) and XAFS experiments in a Reverse Monte Carlo (RMC) 

modeling scheme, and interpreted them in terms of short-range order parameters as well 

as by using rings statistics and persistent homology to study the intermediate-range order. 

Based on this information, it is possible to discuss the structure of the amorphous phase, 

especially regarding the relationship with the corresponding crystal structure of CGT.  

The presentation will also address the issue of the influence of different input data for the 

RMC modeling (total scattering / XAFS / AXS data), and the differences in the local 

structure parameters arising from it.   
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