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PANDA physics: light, strange, charm

Key questions Impact by precision (statistics, resolution)
and uniqueness (terra incognita)
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Why physics@Phase-C?

Political: risk scenario SIS100 delay, hence SIS18+HESR.
FAIR review: this item likely will come up, requires preparation.

Commissioning: plan to use protons to commission HESR, to calibrate
detectors, fine-tune reconstruction software and online computing, etc..

Fast kick-off of physics program once antiprotons become available! Besides
detector commissioning, think of physics studies with p+A and p+p necessary
to realise or complement the antiproton ambitions.

Interest of CBM and HADES to use PANDA -> strengthens FAIR collaborations.



Prerequisites

PANDA@HESR@SIS18: p-momenta from 1.5-15 GeV/c with “day-one”
setup.

Luminosity not clear to me, limited since detectors are commissioned.

Physics parasitic to commissioning!

Connection with antiproton program of PANDA important!



Questions to address

What are the potential physics items with p+p and p+A?
How do these items promote/connect to the pbar+p/A program?

How is the competition, complementary, and “added value” with respect to
other (FAIR) experiments?

What are the technical limitations from the detector point of view?
Human resources for MC studies: generators, occupancy studies, etc.?

Further organisation, connection to CBM/HADES/APPA plans?



Example case....

v (anti)Cascade (|S|=2) baryon-nucleon/nuclei interaction.
® p+p/A -> p+p/n+Xi+Xibar.
® |nput to hyperon dynamics and hypernuclei programs of PANDA.
® Study Xi-N final-state interaction at small relative momenta?

® Study the origin of hyperon polarisation?

Hyperon —
antihyperon
production in
nuclei

=" hypernuclei missing mass v-spectroscopy

decays spectroscopy of = of heavy

in emulsion = hypernuclei | = v aratoms
(K- K*) reactions = — AE

scattering or
final state
interaction

Phase-1/2
Josef Pochodzalla, PANDA CM, November 2018




Diquarks Reviews of Modern Physics, Vol. 65, No. 4, October 1993

Mauro Anselmino and Enrico Predazzi
Dipartimento di Fisica Teorica, Universita di Torino and Istituto Nazionale di Fisica Nucleare,

E xa m p I e ca se EEEE Sezione di Torino, I-10125 Torino, Italy

Svante Ekelin
Department of Mathematics, Royal Institute of Technology, S-100 44 Stockholm, Sweden

Sverker Fredriksson

“ D i q u a r k S’ ’ i n b a ryo n S . Department of Physics, Luled University of Technology, S-97187 Luled, Sweden

D. B. Lichtenberg
Department of Physics, Indiana University, Bloomington, Indiana 47405

® p+p ->BB+MM versus pbar+p at large pr.
® Study “ds/dt” scaling laws.
® Exclusive reactions require high acceptance detector, e.g. PANDA.

® Connection to “XYZ” program of PANDA: exotic multiquark states.
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