
Universität Tübingen, Fahbereih Mathematik Wintersemester 19/20

Dr. Stefan Keppeler & Anna Sanassani

Groups and Representations

Homework Assignment 8 (due on 11 De 2019)

Problem 34

a) Determine the dimensions of all irreps of S4 using the methods of Setion 5.5 (hook

rule).

b) Determine the harater table of S4 using the methods of Setion 5.5 (reursive

method).

) Consider the following produt representations of S4, determine whih irreps they

ontain and how many times. Also write their deomposition into irreps in terms of

Young diagrams.

(i) ⊗ (ii) ⊗

(iii) ⊗ (iv) ⊗

Problem 35

Let ~n ∈ S2 →֒ R3
be a unit vetor in R3

and ϕ ∈ R. We denote by σj , j = 1, 2, 3, the
Pauli matries

σ1 =

(

0 1
1 0

)

, σ2 =

(

0 −i
i 0

)

, σ3 =

(

1 0
0 −1

)

,

and we de�ne

~σ =
(

σ1 σ2 σ3

)

.

Show that

exp
(

−iϕ
2
~σ · ~n

)

= 1 cos ϕ

2
− i~σ · ~n sin ϕ

2
,

and verify that exp
(

−iϕ
2
~σ · ~n

)

∈ SU(2).

Hint: First alulate (~σ · ~n)2.

Problem 36

We de�ne sl(2,C) := {A ∈ C
2×2 : trA = 0}. Then the matrix exponential is a map

exp : sl(2,C) → SL(2,C) = {B ∈ C
2×2 : detB = 1} .

a) Show that the matrix

Sa =

(

−1 a

0 −1

)

is in the image of exp i� a = 0.

b) Is SL(2,C) ompat?


