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CBELSA/TAPS Experiment - Overview
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CBELSA/TAPS Experiment - Goniometer
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CBELSA/TAPS Experiment - Tagger
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Polarized Photon Beams
Linearly polarized photons

‚ diamond radiator needed
‚ coherent bremsstrahlung
‚ coherent edges at e.g.:

1200 MeV, 1350 MeV, 1600 MeV

Circularly polarized photons
‚ long. polarized electrons needed
‚ helicity transfer to photons
‚ Measurement of electron

polarization using Møller
polarimeter
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CBELSA/TAPS Experiment - Polarized Target
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Polarized Target

‚ Dynamic Nuclear Polarization
‚ max. pol. degree: « 85 %
‚ relaxation times: ą 1000 h
‚ polarized protons: butanol
‚ polarized deuterons (neutrons): D-butanol

target crew:

Bonn: H.Dutz, S.Runkel, …
Bochum: G.Reichertz, W.Meyer, …
Dubna: Y.Usov, …
Mainz: A.Thomas, …
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CBELSA/TAPS Experiment - Central Detector
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Detector Performance
Photoproduction of neutral mesons: pγγ final state

‚ low background
‚ π0 width: σ = 6.9 MeV
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Detector Performance
Photoproduction of multiple neutral mesons: p4γ final state

‚ γp Ñ pπ0π0

‚ γp Ñ pπ0η

clearly observed
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Baryon Spectroscopy

Quark Model: Missing resonances?
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‚ resonances confirmed/established
‚ precise determination of resonance

parameters

Jan Hartmann The CBELSA/TAPS Experiment 11



Baryon Spectroscopy

Quark Model: Missing resonances?

m
a
s
s
 [
M

e
V

]

1000

1500

2000

2500

P
J2

1
+

****

****

***

**

*

**

2
3

+

****

***

*

2
5

+

****

**

**

2
7

+

**

2
1

−

****

****

**

2
3

−

****

***

***

**

2
5

−

****

**

**

2
7

−

****

‚ resonances confirmed/established
‚ precise determination of resonance

parameters

Jan Hartmann The CBELSA/TAPS Experiment 11



Summary
CBELSA/TAPS experiment:

‚ ideal detector for neutral particles in the final state
‚ (almost) complete coverage of the solid angle
‚ polarized photon beams (linear & circular)
‚ polarized proton or deuteron target (longitudinal & transverse)

Physics program
‚ focus on baryon spectroscopy
 spectrum, properties and nature of baryon resonances

‚ very unrestrictive trigger condition (ě 2 particles measured in final state)
 large data set available for analyses

‚ ~γ~p Ñ π0p, ηp, η1p, ωp, π0π0p, π0ηp, π0ωp, π0π0π0p,K0Σ+,K0π0Σ+, . . .
‚ ~γ~n Ñ π0n, ηn, η1n, ωn, π0π0n, π0ηn, π0ωn, π0π0π0n,K0Λ,K0Σ0, . . .
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