Kaiserslautern, April 26, 2022

Quantum Field Theory

e e

Content

1. Introduction

Part I: Non-Relativistic Quantum Many-Body Theory

2. Identical Particles

3. Second Quantization

4. Canonical Field Quantization for Bosons
5. Canonical Field Quantization for Fermions

6. Schrodinger propagator

Part II: Relativistic Fields and Their Quantization

7. Poincaré Group

8. Klein-Gordon Field
9. Noether Theorem
10. Maxwell Field

11. Dirac Field

Part III: Quantum Electrodynamics

12. Minimal Coupling

13. Dirac Interaction Picture
14. Scattering Operator

15. Mgller Cross Section

16. Feynman Diagrams
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Organizational Remarks

e Lectures:

— 4 hours per week
— 8 ECTS credits
— Certificate for active participation:

* Seminar talk of 15 minutes at semester end
% Suggestions for topics announced around middle of June

e Exercises:

— 2 hours per week
— 4 ECTS credits

Certificate for active participation:

* 50 % from all points of all exercise sheets
* Five times calculations at the black board

Two students can submit one group solution of a problem set for evaluation.

Drop the solutions in the post box on the 5th floor of building 46 or, in case
of illness/quarantine, send them via email to jkrauss@rhrk.uni-k1.de

e Oral module exam possible



