
Studying the Production Mechanism of
the 𝐍∗ and 𝚫 in Proton-Proton
Collisions using HADES data

MESON 2026
Saket Kumar Sahu1,2 for the HADES Collaboration and Deborah Rönchen3

1Ruhr University Bochum
2GSI Helmholtzzentrum für Schwerionenforschung GmbH

3Forschungszentrum Jülich



2

Why N* and Δ?
• “They are the simplest system in

which the quintessential non-
Abelian character of QCD is
manifest”[1].
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2.Volker Burkert, Gernot Eichmann, Eberhard Klempt,Progress in
Particle and Nuclear Physics, Volume 146, Part 2,2026,
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• “They are the simplest system in
which the quintessential non-
Abelian character of QCD is
manifest”[1].

• Understanding the production
mechanisms and dynamical
behavior of these resonances is a
key objective of this study.

• What is the relationship between
dynamically generated resonances
and quark-model states[2]?
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Towards Studying the Electromagnetic
Properties of Light Baryons

N*/Δ
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3.Adamczewski-Musch, J. et al. Δ(1232) Dalitz decay in proton-
proton collisions at T=1.25 GeV measured with HADES at GSI.
Phys. Rev. C 95, 065205 (2017).

• Production mechanisms and reaction
dynamics of N* and Δ states in 𝑝𝑝 →
𝑁𝑁𝜋 provide access to their
electromagnetic structure through
dilepton decays.

• pr
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contribution of Δ and N(1440)[3]

*Plenary talk (Friday) Béatrice Ramstein

effective transition form factor for Δ → p𝑒+𝑒− [3]



• Production mechanisms and reaction
dynamics of N* and Δ states in 𝑝𝑝 →
𝑁𝑁𝜋 provide access to their
electromagnetic structure through
dilepton decays.

• pr

• Extract differential cross-sections and
also the coupling strengths 𝑁* and Δ
resonances.

• How do these measurements improve
the baseline for transport models and
heavy-ion collisions?
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work in progress
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HADES - High Acceptance DiElectron
Spectrometer

• Versatile magnetic spectrometer located at GSI Darmstadt.

• Can measure wide range of particles, has excellent e+/e− reconstruction.
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Particle Identification
• Reconstruct momenta of proton and π+ with two track particle identification

(PID) procedure.

• Reconstruct neutron momenta with missing mass analysis
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Particle Identification
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