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Goals

• It is believed that some exotic nuclei, which are rich in 
neutrons (number of neutrons exceeds largely number of 
protons) has more extended neutron distribution– neutron 
skins

• It is also believed that a imminent annihilation happens
once slow antinucleon « touches » nucleon

PUMA project
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• Slow antiproton is captured onto highly excited orbitals
(n~30)

• It cascades through Auger & X-ray emission to low orbits
• From low orbit it is captured

Signal

• Atomic cascade  Atomic energy levels
• Annihilation products « Annihilates on proton/neutron »



Goals

The goal of PUMA (CERN/FAIR) project is to measure nuclear
neuron skins from the ҧ𝑝A annihilation data. Sucess of the project
strongly relies on theory support, since it is still not clear:

• if the exp. data lead to unambiguous conclusion?
• can we interpret them?
• if yes, how and how well?
Accuracy of the solutions, quality of the input, model dependence, .. 

Our aim is to provide the «best» solutions for 
the accessible systems and use this knowledge to 
build «antiproton-nucleus» potentials for the 
systems of the experimental realm
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Introduction

Very interesting problem of interdisciplinary physics
• Our aim, provide the « best possible » solution for the 

NR Schrödinger eq.
𝐻 ۧ|Ψ = 𝐸 ۧ|Ψ ; 𝐻 = 𝐻0 + 𝑉
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The problem is extremely ambitious:
• Relativity and annihilation dynamics
• Complexity of the ҧ𝑝N interaction and ҧ𝑝A dynamics
• Presence and coupling between the very different

physical scales: atomic (Coulomb), nuclear ( ҧ𝑝A), 
subatomic (annihilation) !!

• Non-perturbative problem!


