Contents

1 Linear operators on a Hilbert space

1.1
1.2
1.3
1.4
1.5
1.6
1.7

Hilbert space . . . . . . ... ... ... ...
Bounded operators . . . . ... ... ... ..
Special classes of operators . . . . . . ... ..
Operator valued maps . . . . . .. ... ...
Unbounded operators . . . . . ... ... ...
Resolvent and spectrum . . .. ... .. ...
Spectral theory for self-adjoint operators . . .
1.7.1 Stieltjes measures . . . . . . .. .. ..
1.7.2 Spectral measures . . . . . . ... ...
1.7.3 Bounded functional calculus . . . . . .
1.7.4 Spectral parts of a self-adjoint operator

2 C(C*-algebras

2.1
2.2
2.3
24
2.5

Banach algebras . . . . ... .. ... ... ..
Spectral theory . . . . .. ... ... ... ..
The Gelfand representation . . . . ... ...
Basics on C*-algebras . . . . ... ... ...
Additional material on C*-algebras . . . . . .

3 Crossed product C*-algebras

3.1
3.2
3.3
3.4
3.5

Locally compact groups . . . . . .. .. ...
Locally compact abelian groups . . . . . . ..
C*-dynamical systems . . . .. ... ... ..
Crossed product algebras . . . . . . .. .. ..
Invariant ideals and crossed product . . . . . .

4 Schrodinger operators and essential spectrum

4.1
4.2
4.3
4.4
4.5

Multiplication and convolution operators . . .
Schrodinger operators . . . . . . ... ... ..
Affiliation . . . . ... ... oL
J-essential spectrum . . . ... ...
Orbits and essential spectrum . . . . . .. ..

o ~J ot G

12
14
14
15
17
18

21
21
23
25
27
33

37
37
42
44
46
50



CONTENTS

Twisted crossed product C*-algebras 67
5.1 Twisted C*-dynamical systems . . . . .. .. ... ... ... ... .. 67
5.2 Twisted crossed product algebras . . . . .. .. ... ... . ...... 69
5.3 Group cohomology . . . . . .. ..o 71
5.4 Standard twisted crossed products . . . . . .. ... 74
Pseudodifferential calculus 79
6.1 The Weyl calculus . . . . . . .. . ... 79
6.2 Generalized pseudodifferential algebras . . . . . .. .. ... ... ... 81
Magnetic systems 85
7.1 Magnetic twisted dynamical systems . . . . . . ... ... L. 85
7.2 Magnetic pseudodifferential calculus . . . . . .. ... ... ... .. .. 89
7.3 Magnetic Schrédinger operators . . . . . . ... 91

7.4 Affiliation in the magnetic case . . . . . . . .. .. ... ... ... 93



