
Seminar on Wave equations on Lorentzian mani-
folds and Quantization

Summer term 2022

Prof. Bernd Ammann
Thursday 14-16, M009+Zoom

Number of sessions: 13

Available Dates: 28.4., 12.5., 19.5., 2.6., 9.6., 23.6., 30.6. (Bernd in Cortona),
7.7. (Bernd in Freiburg), 14.7., 21.7., 28.7. (Bavarian Geometry and Topology
Meeting), 29.9. (morning), 29.9. (afternoon)

Special obstruction:

• May 5: Opening of an exhibition about women in mathematics by Sylvie
Paycha in parallel, thus no seminar

• May 26: Ascension (Himmelfahrt)

• June 16: Corpus Christi (Fronleichnam)

• June 30: Bernd in Cortona

• July 28: Bavarian Geometry and Topology Meeting in Augsburg, where
several participants will got to or talk at

In the seminar we mainly follow [5].

Talk no. 1: Riesz distributions on Minkowski space. 28.4.
Introduce Riesz distributions as a tool to solve hyperbolic equations [5, Sec. 1.2]

Supplementary Talk no. 1: Foundations of Lorentzian manifolds 12.5.
Whether this talk will be included depends on the audience. It even might be
extended two 2 sessions if needed.

Talk no. 2: Riesz distributions on Lorentzian domains and normally
hyperbolic operatrors. 19.5.

The subject of the talk is [5, Sec. 1.4 and 1.5]. In the talk, some parts of Sec. 1.3
shall be recalled, but the speaker may assume that the audience is either familiar
with basic facts about Lorentzian manifold or willing to read it, e. g., in [1].

Talk no. 3: Local theory, part 1. 2.6.
Subtitle: Local solutions of normally hyperbolic pdes on Lorentzian manifolds[5,
Sec. 2.1 to 2.3]

Talk no. 4: Local theory, part 2. 9.6.
[5, Sec. 2.4]
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Talk no. 5: Local theory, part 2. 23.6.
[5, Sec. 2.5 to 2.6]

Talk no. 6: Global theory, part 1. 30.6. (Bernd in Cortona)
Uniqueness of the fundamental solution and the Cauchy problem [5, Sec. 3.1
and 3.2]

Talk no. 7: Global theory, part 2. 7.7. (Bernd in Freiburg)
Fundamental solutions and Green’s operators
[5, Sec. 3.3 to 3.5]

Talk no. 8: Quantization, part 1. 14.7.
C∗-algebras, the canonical commutation relations, CCR algebras [5, Sec. 4.1
and 4.2, Part 1]

Talk no. 9: Quantization, part 2. 21.7.
Quantization functors [5, Sec. 4.2 Part 2 and 4.3]

No talk on 28.7. (Bavarian Geometry and Topology Meeting) .

Talk no. 10: Quantization, part 3. 29.9. (morning)
Quasi-local C∗-algebras, and the Haag-Kastler axioms from quantum field theo-
ry on curved spaces [5, Sec. 4.4 and 4.5]

Talk no. 11: Quantization, part 4. 29.9. (afternoon)
Fock space and the quantum field defined by a Cauchy hypersurface [5, Sec. 4.6
and 4.7]

Further Literature
All kind of further literature, partially to motivate the subject from the physical
side, partially for historic reasons.
[3] [4] [2] [8] [7] [6] [12] [9, 10] [11]

Seminar-Homepage

http://www.mathematik.uni-regensburg.de/ammann/wave-equations
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