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Ultrafast magnetization processes have become one of the most exiting areas of magnetism 

since the turn of the 21st century. However, the complexity of the underlying physical 

processes has required the development of new computational models to understand and 

explore the behaviour of magnetic materials under extreme conditions. We will cover the 

development of atomistic spin models and their application to a thermodynamic 

understanding of ultrafast magnetic processes. We will explore the importance of realistic 

materials models for different classes of materials including GdFe and permalloy and their 

intrinsic magnetic properties. We will then cover the role of thermodynamics in ultrafast 

magnetization processes and how they can explain a diversity of observations of laser 

induced magnetization dynamics. Finally, I will recall how such computational models 

predicted the existence of pure thermally driven magnetization switching and an outlook to 

the future of computational models of magnetic materials. 
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