Group Theory and its Applications - Problem Set 07 Due 11/28/2025

Problem 22 (Haar measure of SU(2))!

a
with a = e'2(9+%) cos 6/2 and B = iel2 (*=%) gin /2.

Recall that an element of SU(2) g = ( ) can be expressed using Euler angles

(a) Show that
/ dggaﬂ =0
SU(2)

1
/ dggaﬂg’yd = ieaveﬁé-
SU(2)
€ here is the Levi-Civita / totally antisymmetric tensor. In 2D, € = ios.

(b) Using left and right-invariance show that

/ dggo,py " Jon B
SU(2)

can be nonzero if n is even and half of the a’s (5’s) are 1.

Problem 23

Find three different real irreps for Ss. (Hint: two are one dimensional and one two

dimensional.)

Problem 24

Recall from the lecture the decomposition of the canonical representation of S,, R" =
W @ W+, where W is the one-dimensional invariant subspace spanned by the vector
v=>1",¢é and W+ is the orthogonal complement of W. Show that W+ is irreducible.
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