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Motivation

Experimental Setup

» Photoproduction cross sections
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Event Reconstruction

Polarization observables in 7w~ 7~ photoproduction with CBELSA/TAPS

Results

o AIM:
Good understanding
of the baryon
excitation spectrum

e importance of
multi-meson
final states
increases with E,
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Motivation Experimental Setup Event Reconstruction Results

» The reaction vp — p7TO7T0

W [MeV]
1200 1400 1600 1800 2000 2200 2400

L L aal L AARa R

o [ub]
s

vp — X

e Compared to yp — pr 7 : less

background amplitudes in p7r07ro

e no diffractive p(770)
production

e no direct ATT7~ production

e fewer Born-terms,

: e, ]
o E t-channel exchanges
¥ \* | P P P i} ‘pf]_!‘_:‘
0 100 1500 B0 e higher sensitivity on baryon
g resonances
© 40H tN(1520)
; ‘
£ . |0 — N exhibits sequential decays
: 119
20 A(tm) NA resolve PWA ambiguities:
S0 polarization observables
Mo 20 a0 Proton needed!

E‘Y =2.0GeV — 2.1 GeV

T. Seifen, Ph. Mahlberg

Polarization observables in v 7~ photoproduction with CBELSA/TAPS 3/13



Experimental Setup

» The Crystal Barrel Experiment @ ELSA

Polarized
Target

Intensity Monitor
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T. Seifen, Ph. Mahlberg Polarization observables in 7r0-rro photoproduction with CBELSA/TAPS

Photon - MiniTAPS
Camera_ :

maximum polarization degrees:

beam:  §, ~67%

Scirc ~ 65%

target: A ~ 80%

4/13



» The Crystal Barrel Experiment @ ELSA

Polarized
Target

Beam Dump
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Event Reconstruction

» Event selection yp — pro7’

e detector signature: I ——
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Motivation Experimental Setup Event Reconstruction Results

» Dilution factor f

Carbon-subtraction Method:
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» Dilution factor f

Carbon-subtraction Method:
f(E,, cos 19:3/':0)

’i butanol . carbon . butanol - carbon ‘

3500

3000

2500

2000

1500

1000

500

4l 140 150 160 170 180 190 200, 210 220
800 1000 1200 1400 1600 1800 2000 2200 2400 2600 . ¢1\"1\" [7]

E, [MeV]

f— Nbutanol —C: Ncarbon

N, butanol
T. Seifen, Ph. Mahlberg Polarization observables in 7r0-rro photoproduction with CBELSA/TAPS 6/13




Motivation Experimental Setup Event Reconstruction Results

» Polarization observables in the 2-body approach

: 0 0
reaction yp — p(m°7") e back-to-back in
production plane:
@ recoil particle
@® quasi-particle g
= 2-body kinematics

Pol. obs. of single meson photoproduction

O = O(E,, ¥)
Photon pol. Target Pol. Axis do do
X y 5 19 = da |:1—6gZCOS(2¢)
unpolarized o T +A, - (—513 H sin(2¢) + §5© F)
. —H G
linear 5 _p +A, - (=6, P cos(2¢) + T)
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I.S. Barker, A. Donnachie, J. K. Storrow, Nucl. Phys. B95, 347 (1975)
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Motivation

perimental Setup

Event Reconstruction

Results
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Motivation
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Motivation Experimental Setup Event Reconstruction Results

» Beam-Target asymmetries P and H
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Motivation

» 3-body kinematics

Experimental Setup

0= O(E 19 mdecay>90*7ﬂ*)

Photon Pol. Target Pol. Axis
X y z

unpolarized o P, P, P,
linearsin(2¢) | I° | P P, P;
linear cos(2¢) | I° | Py P, P
circular 1| P2 Py® po

W. Roberts, T.Oed, Phys. Rev. C 71 (2005)
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Event Reconstruction Results

e production plane:
~ and recoil particle

e decay plane:
remaining two particles

= b-dimensional problem

symmetry properties:

e O odd/even in ¢*:
P(an — ') = ~P,(¢")
P,(2m — ¢") = +P,(¢7)

e if identical particles in

decay plane:
0(¢") = O(¢™ + )
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Motivation

Experimental Setup

Event Reconstruction

» 3-body polarization observables Py and Py

Results
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Motivation Experimental Setup Event Reconstruction Results

» 3-body polarization observables Py and Py
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Motivation xperimental Setup Event Reconstruction Results

» First glimpse on E
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Motivation Experimental Setup Event Reconstruction

» Summary

e Understanding the nucleon excitation spectrum:
Polarization observables needed

e Crystal Barrel experiment ideally suited
to measure neutral multi-meson final states

polarization data shown for py — p7r07ro:

e 2-body approach: T,P, H, E

e 3-body approach: Py, Py
. more to comel

— new, crucial information for PWA
supported by:

Deutsche
Forschungsgemeinschaft

DFG
within SFB/TR16

THANK YOU FOR YOUR ATTENTION!
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» Double Polarization Experiment
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» Py and Py in py = p(mm
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» Py and Py in py — p(n°n’
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» Py and Py in py — (p°)7
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