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Description

This book began as course notes prepared for a class taught at Columbia University during the 2012-13 academic year. The intent was to cover the basics of quantum mechanics, up to and including relativistic quantum eld theory of free elds, from a point of view emphasizing the role of unitary representations of Lie groups in the foundations of the subject. It has been signicantly rewritten and extended since that time, partially based upon experience teaching the same material during 2014-15.



The approach to this material is simultaneously rather advanced, using crucially some fundamental mathematical structures discussed, if at all, only in graduate mathematics courses, while at the same time trying to do this in as elementary terms as possible. The Lie groups needed are (with one crucial exception) ones that can be described simply in terms of matrices. Much of the representation theory will also just use standard manipulations of matrices. The only prerequisite for the course as taught was linear algebra and multivariable calculus (while a full appreciation of the topics covered would benet from quite a bit more than this). My hope is that this level of presentation will simultaneously be useful to mathematics students trying to learn something about both quantum mechanics and Lie groups and their representations, as well as to physics students who already have seen some quantum mechanics, but would like to know more about the mathematics underlying the subject, especially that relevant to exploiting symmetry principles.
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