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Course description

In this course, we consider the extension of the notion of Fourier transform for two classes of
unimodular Lie groups: 1) compact Lie groups, 2) nilpotent Lie groups. The key object to
introduce the definition of Group Fourier Transform G is the unitary dual G which consists of

the equivalence classes of irreducible, strongly continuous and unitary representations up to
intertwining operators.

1) In the compact case, by Peter-Weyl theorem it follows that any element in G is finite
dimensional and one finds that the Plancherel measure in this case is a discrete
measure. We consider some results that generalize the ones for the classical Fourier
series on the torus.

2) In the nilpotent case, we restrict ourself to the example provided by the Heisenberg

group H,,, which is the simplest example of not commutative stratified Lie group. By
Stone-Von Neumann theorem it is possible to represent ﬁn via the so-called

Schrodinger representation {7, } ,cg+- By using these representations it is possible to
recover the Plancherel formula and the inversion formula.

For the attendance of the course, a basic knowledge of Fourier transform (in the Euclidean
case), Fourier series and Lie groups is required.
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Credits and Hours
2 credits of lectures (16 hours)

Exam Modality
Seminar about one of the topics discussed during the course (the topic must be approved by
the teacher before the exam).
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