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Abstract 

Magnetic materials have been used for information storage for decades, ever since the incep-

tion of the first hard drive. The reason for this application is that magnets have well-defined 

orientations that remain stable for hundreds of years. The traditional method to change such 

an orientation is with another magnet. However, new mechanisms to manipulate the magneti-

zation are now available, namely, light-matter interaction at the femtosecond scale. Research 

on this field has exploded since the first observation in 1996 and continues to be a fascinating 

topic of non-equilibrium physics. In this colloquium, I will discuss the basic principles that give 

rise to the optical manipulation of magnetism is metals. Then, I will focus on the discoveries 

and challenges of this research topic. In particular, I will show recent experimental results 

demonstrating how magnetic solitons appear as fundamental objects [1] and how symmetry 

plays a role in the nanoscale structural rearrangement of magnets [2]. Finally, I will present re-

cent theoretical advances that will enable the modeling and analytical study of far-from-

equilibrium magnetism with an unprecedented accuracy [3]. 
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