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Why baryon spectroscopy?

Study dynamics inside atom
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Photoproduction reactions

Study of different reaction channels gives access to different resonant structures
= Worldwide effort to get high precision data (ELSA, JLab, MAMI,...)
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Why study 1 and 7/’ in the final state?

Experiment vs. Quark models
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Which observables to measure?

@ Scattering amplitude f <— 4 complex amplitudes (CGLN amplitudes)
f(Fi(W,cosOcm), F2(W, cosOcm), F3(W, cos Ocm), Fa(W, cos Ocm))

o PWA: Fi =Y 72 (IMiy + E )Pl + [(1+ )M + E_]P

o EjL (W), M;L(W): Multipoles

/11(cosBcm): Legendre polynomials

@ Measurable observables «+— Multipoles «+— Resonance parameters

Photon Target Recoil nucleon | Target and recoil
polarization polarization polarization polarizations
X Y Zpeam [X Y Z X X 7z 7
X Z X z
unpolarized |- T - - P - T, L, T, L,
linear Z|H (-P)-G O, (-T) O, (L) (T) (LY (T
circular -|F - -E Cc, - GC, - - - -

0 ~ | Eor|* + | Eve|* + [Mit ? + [Mi-|? + ...
Y ~ —2Ef, My +2M{_Eyy —2M7_ My + ...

o (ub)

0.8

0.6

04

02

0.0

=Polarization observables are sensitive to interference terms!
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The CBELSA/TAPS experiment at ELSA in Bonn
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Decay modes of ) and 7/

The CBELSA/TAPS experiment is ideally suited for the detection of photons

= Choose decay modes with photons in the final state for analysis

No. | decay mode of n | Branching ratio

[ 5 39.31%

I 7’070 (= 6) 32.57% (30.65%)

m | ria 7° 22.74%
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No. decay mode of " | Branching ratio

[ Tty 43.2%
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Selection process of yp — vyp

Selected events had to fulfill kinematic constraints:

@ 3 hits in calorimeters (p+2v)
@ Proton: calculated as missing particle of yp — vy X
o Angular-cuts:

o Agreement of missing mass and measured charged particle in 6
o Coplanarity-cut: A® = |®,, — | = 180° within 2.50

@ Beam photon: Ey > Epod.threshold and time coincidence with reaction products
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Selection process of yp — vyp

@ The v invariant mass:
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@ 5.4-10° 7%-events were selected

@ 6.6 - 10° 5-events were selected

@ 1.0-10* n-events were selected with a background
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Determination of the beam asymmetry >

@ linearly polarized beam, unpolarized liquid hydrogen target
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The beam asymmetry ¥ in 7%-photoproduction
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The beam asymmetry ¥ in 7%-photoproduction
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The beam asymmetry ¥ in n-photoproduction
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The beam asymmetry X in n-photoproduction
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The beam asymmetry ¥ in n-photoproduction
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The beam asymmetry ¥ in 1’-photoproduction
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Summary and Outlook

o The beam asymmetry ¥ was determined in 7°-, 5- and 7’-photoproduction

@ Results:

o very precise 70 data was measured for E; =1100 MeV - 1800 MeV

e precise 1 data was measured for E, =1100 MeV - 1800 MeV

e 7 data can be described by BnGa(2011.01) model for E,, =1520 MeV - 1640 MeV
o the beam asymmetry is very small in n’-photoproduction

o data will provide new constraints for the PWA

e Enhancement of statistics with additional decay modes n — 7%7%7% — 6~ and
n' — 7°7%) — 6+ possible

F.N. Afzal Measurement of the beam asymmetry ¥ in n- and n-photoproduction 15/15



	Motivation
	The CBELSA/TAPS experimental setup
	Event selection
	Determination of the beam asymmetry 
	Preliminary results

