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Baryon spectroscopy

Goal: study dynamics of constituents
inside the nucleon
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U. Loering et al., Eur.Phys.J. A, 10:395-446, 2001
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Cross section data in η′-photoproduction

Discrepancies between measured cross section data of CLAS and
CBELSA/TAPS

CBELSA/TAPS data
fit CBELSA/TAPS d /d
fit CLAS d /d
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The cross section alone is not sufficient to disentangle all resonance
contributions unambiguously
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Polarization observables

Two categories: single polarization and double polarization
observables (beam-target, beam-recoil, target-recoil)

For unambiguous solution: ≥ 8 carefully chosen observables are
required (Chiang and Tabakin, Phys.Rev.,C55:2054-2066, 1996)

measured with Crystal Barrel at ELSA in diff. reactions
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F.N. Afzal The double polarization observable E in η′-photoproduction 5/14



The CBELSA/TAPS experiment
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Selection process of η′ → γγ (BR: 2.2%)

Selected events had to fulfill kinematic constraints:

3 hits in calorimeters (1 charged and 2 neutral particles)

Proton: calculated as missing mass of γp → η′X

Agreement of missing mass and measured charged particle in θ

Collinearity of η′ and proton

Beam photon: Eγ > 1447MeV and time coincident with reaction
products
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Selection process of η′ → γγ

The γγ invariant mass:

 [MeV]γγm
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Approximately 1600 η′ events are selected with a background
contamination of 15% (mainly π0π0)
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The observable E

Helicity asymmetry

Two possible spin configurations

photon spin nucleon spin

1 -1/2

photon spin nucleon spin

1 +1/2

Helicity dependent cross section:

σ1/2 (3/2) = σ0 · [1± pTpγ · E ]
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The observable E

σ
1/2 (3/2)
B = σH · [1± pTpγ · E ] + σC
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Count rate difference in η′ photoproduction
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Results of E (Eγ) in η′ photoproduction
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Helicity dependent cross sections σ1/2 and σ3/2

σ1/2 = σ0(1 + EpγpT ) σ3/2 = σ0(1− EpγpT )
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Summary and Outlook

The observable E was determined in ~γ~p → η′p

Results:
Resonances contribute mainly to σ1/2
Deviations to models observed e.g. near threshold and higher energies
New information for model calculations

Enhance statistics with additional decay mode η′ → π0π0η → 6γ
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Influence of 2π0-background on the observable E

positive sign of count rate difference in 2π0-photoproduction

need to correct the observabe E in η′-photoproduction downwards
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Measured η′ cross section data

Huang et al., arXiv:1208.2279v1, 2012
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Acceptance of both decay modes
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Dilution factor

missing proton mass [MeV]
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