
Physics Opportunities with Proton and Pion
Beams at GSI/FAIR: Report on Chapter 3

Volker Credé 1 on behalf of the Chapter 3 team

1 Florida State University, Tallahassee, Florida

EMMI Collaboration Meeting
QCD at FAIR Workshop 2025

Sicily, Italy

6/23/2025

Volker Credé Progress Report



Chapter 3: Tools and Techniques
V. Crede, A. Szczepaniak, C. Fernandez Ramirez, A. Foda, M. Mikhasenko,
D. Mohler, C. Morningstar, A. Pilloni, D. Roenchen, D. Winney, G. Eichmann

Outline of the chapter:
1 3.1 Partial Wave Analysis (PWA)

(A. Foda, D. Roenchen)

3.1.1 Reaction Mechanisms for Partial-Wave Analysis
3.1.1 Brief description of πN, γN, pN, pp̄ Reactions
3.1.2 Partial-Wave Analysis Frameworks

Volker Credé Progress Report



Chapter 3: Tools and Techniques

Volker Credé Progress Report



Chapter 3: Tools and Techniques
V. Crede, A. Szczepaniak, C. Fernandez Ramirez, A. Foda, M. Mikhasenko,
D. Mohler, C. Morningstar, A. Pilloni, D. Roenchen, D. Winney, G. Eichmann

Outline of the chapter:
1 3.1 Partial Wave Analysis (PWA)

(A. Foda, D. Roenchen)

3.1.1 Reaction Mechanisms for Partial-Wave Analysis
3.1.1 Brief description of πN, γN, pN, pp̄ Reactions
3.1.2 Partial-Wave Analysis Frameworks
3.1.3 Advances and Applications of PWA Frameworks ?
3.1.4 PWA approaches for 2-body final states: πN → MB

Volker Credé Progress Report



Chapter 3: Tools and Techniques
V. Crede, A. Szczepaniak, C. Fernandez Ramirez, A. Foda, M. Mikhasenko,
D. Mohler, C. Morningstar, A. Pilloni, D. Roenchen, D. Winney, G. Eichmann

Outline of the chapter:
1 3.1 Partial Wave Analysis (PWA)

(A. Foda, D. Roenchen)

3.1.1 Reaction Mechanisms for Partial-Wave Analysis
3.1.1 Brief description of πN, γN, pN, pp̄ Reactions
3.1.2 Partial-Wave Analysis Frameworks
3.1.3 Advances and Applications of PWA Frameworks ?
3.1.4 PWA approaches for 2-body final states: πN → MB

2 3.2 Moment expansion of observables
(L. Bibrzycki, V. Mathieu)

Volker Credé Progress Report



Chapter 3: Tools and Techniques

Moments expansion are typically used in three-particle final state reactions,
where standard techniques from two-body production are more challenging to
be implemented. “We will take the photoproduction of two pions on a nucleon
target to illustrate our discussion.”

Phys. Rev. D 80 072005 (2009)
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Ü All contributions included; references & description of coordinate systems missing.
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