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Abstract of Physics :
We propose to perform a precise measurement of the helicity asymmetry of meson photoproduc-
tion with neutral final states using the Crystal Ball/TAPS setup together with the new Mainz
frozen-spin target and the circularly polarized photon beam at MAMI C. Single π0 production
reveals a strong sensitivity to the D13(1520)- and F15(1680) resonances, η production will allow
to investigate the contribution of P11(1710), S11(1650), and F15(1680) resonances. The helicity
asymmetry and helicity dependent invariant mass distributions in double π0, π+π0 and ηπ0 pro-
duction will help to pin down resonance contributions in the intermediate states and to clarify
the dominant reaction mechanisms. The contribution of these reaction channels to the GDH
integrand will be determined.
Recently first preliminary results from the ’Crystal Barrel at ELSA’ and the ’CLAS collabo-
ration at JLAB’ have been shown on the NSTAR 2009 conference. However, these data sets
start at a photon energy above 500MeV. On the other hand there have been shown preliminary
data from the ’LEGS experiment at BNL Brookhaven’ in the P33(1232) resonance region that
show a discrepancy with the old data acquired with the DAPHNE detector in Mainz. The new
experiment in Mainz with the Crystal Ball/TAPS setup specialized on multiphoton final states
together with the new Mainz frozen-spin target will deliver a data set with high systematic
and statistical accuracy in the MAMI C energy range from π threshold up to 1400MeV and in
addition link together and crosscheck results from other laboratories.

Abstract of Equipment :
The experiment will be performed at the tagged photon facility of MAMI (Glasgow-Tagger).
Circularly polarized photons will be used in combination with a longitudinally polarized target
and the 4π Crystal Ball photon spectrometer with TAPS as forward wall and a Čerenkov detector
for suppression of electromagnetic background.

MAMI–Specifications :
beam energy 855 and 1558 MeV
polarization circularly polarized photons

Experiment–Specifications :
experimental hall/beam A2
detector Crystal Ball, TAPS, Čerenkov
target longitudinally polarized Butanol

Beam-Time Request :
set–up/tests with beam 48 hours
data taking 300 hours at 855 MeV
data taking 350 hours at 1558 MeV
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