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 The principle of gauge invariance is one of the most 
powerful concepts in physics. It is, for example, the 
basis of the standard model of particle physics. A 
fascinating question is where gauge theories may come 
from. Can they naturally "emerge" in the description of 
materials? We discuss how  emergent electromagnetic 
fields [1] can arise from Berry phases and how they are 
used to describe the coupling of electrons to magnetic 
whirls, so-called magnetic skyrmion. Furthermore, we 
search for manifestations of emergent gauge 
excitations in liquid crystals and frustrated magnets 
approximately described by Kitaev models [2]. 
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