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As high-temperature superconducting cuprates such as YBa2Cu3O7-x (YBCO) become 

increasingly available commercially, their use in fusion reactors and accelerator facilities is 

rapidly expanding [1]. However, radiation damage has emerged as a major technological 

challenge. The combination of their complex crystal structure and the strong sensitivity of the 

superconducting state to specific types of defects prevents the use of simple dose indicators to 

quantify radiation damage, rendering existing damage models inadequate [2,3,4]. 

 

In this work, we present a combined approach for modelling radiation-induced damage in 

(YBCO) using molecular dynamics (MD) and binary collision approximation (BCA) 

simulations. For different primary knock-on atoms, we analysed multiple collision cascades at 

energies below 2 keV using MD, evaluating both the number and morphology of the resulting 

defects. These results were then integrated with BCA simulations to extend the investigation 

to higher energy ranges, overcoming the computational limitations of MD while maintaining 

consistency across scales. 

 

By coupling these findings with recoil spectra obtained from widely used Monte Carlo codes, 

our methodology establishes a framework for quantifying radiation damage through atomistic 

simulations tailored to specific radiation environments. This approach will enable a better 

design of proxy experiments for otherwise inaccessible sources, such as fusion neutrons. 
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