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complex system

valence quarks

sea quarks

gluons

Nucleon Structure

160Hz

508Hz
380Hz

Politzer / Gross, Wilczek
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change of internal structure
N→Δ

reaction mechanisms ?

one-gluon exchange 
instanton-induced forces
Goldstone-boson exchange

Change of internal structure

N(1/2)
Δ(3/2)
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Comparison
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Resonances as calculated in the 
Bonn model in comparison to 
experimental results.

Comparison
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Nature and properties of known resonances

excited states of the nucleon
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Since: π0 – IG(JPC) 1-(0-+)

 η  – IG(JPC) 0-(0-+)

η iso-spin filter 

N*/∆*→∆p               N*→N*η/p

N*/∆*→N*p            D*→Dη

nuclear spin / iso-spin filter 

γd→π0π0d only N* allowed

γ3He→π0π0 3He N* and D* allowed
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Accelerators

Bonn
Mainz
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Accelerators
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Accelerators

E=E
inj

+N·ΔE
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Accelerators
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Detectors
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Electron Stretcher Accelerator (ELSA)

Since 1967 a pulsed 
2.5 GeV synchrotron exists at the 
Physics Institute of Bonn University, 

http://www-elsa.physik.uni-bonn.de/Beschleuniger/bilder/2gev.jpg
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Detectors
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Crystal Barrel - TAPS

Electron beam 
3.5GeV
Polarization:
Beam ≈ 65%
Target ≈ 70%

● Tagging System

● Polarized Target

● Crystal Barrel

● Forward Plug

● Mini TAPS

● Gas Cherenkov

● Beamdump

● Gamma Intensity Monitor
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Tagger system
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Crystal Ball (NaI)

Crystal Barrel (CsI)
TAPS (BaF)
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Chereknov Veto
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Group of Prof. B. Krusche
University of Basel

 Neutron Anomaly (Bonn and Mainz)
I.Jaeglé, D.Werthmueller and L.Witthauer

 Helicity Asymmetry (Mainz)
F.Zehr

 Coherent Eta production off light nuclei
F.Pheron and Y.Maghrbi

 Coherent π0 η photoproduction off Carbon
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Neutron Anomaly

● CBELSA/TAPS collaboration, 
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Different scenarios to reproduce 'bump' structure:
 left: Interference in S11-sector: adjusting phases etc.
 middle: Introduction of conventional (broad) P11 resonance
 right: Introduction of very narrow P11 resonance
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η – mesic 3He

PhD Work of Francis Pheroncvcv
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η – mesic 3He
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η – mesic 3He
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1) Coherent

2) Incoherent
(XS is small)

3) Breakup 
(main BG)

Mechanisms forMechanisms for

Coherent Coherent ππ00η η productionproduction

A0 X

FSI

Coherent production
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γ+12C → π0+η+12C → γγ+γγ+12C

● γ+12C → Δ+η → π0+η+12C

● γ+12C → Δ+η → π0+η+11C+n
● γ+12C → Δ+η → π0+η+11B+p

Simulations
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●γ+d → Δ+η → π0+η+d
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Physics Letters B 526 (2002)

Coherent π0-photoproduction from 
atomic nuclei

B. Krusche, at al.

Title
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Coherent
p Br. up
n Br. up
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Defractive min. 1) 1.66 fm 2) 2.85 fm 3) 4.03 fm 4) 5.2 fm
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http://jazz.physik.unibas.ch/site/
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