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Result of BRAG 2001

on Multipole Analysis in the Delta Region

with Benchmark Dataset

summarized by R. Davidson, Proc. NSTAR2001 in Mainz, p. 204

main conclusion:

model error in M1 coupling: ~  2%

model error in E2 and E/M ~ 12%



Prominent Resonances in Pion Photoproduction

Resonances in (γ,π)
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we need very precise partial wave amplitudes

we need to separate resonance and background

we need to know precisely the mass, width and single-pion branching ratio

this is in principle possible, we are on the way

this is in principle impossible, but it could work approximately

this could be improved (in principle), very important for the width

!

problems to face:



average

Photon Decay Amplitudes

p γ



Dynamical Model Picture

background resonance

the background is not only Born

the resonances are dressed 

Born pion loops



comparison with 3 methods for resonance - background separation

method a) used in SM02 by GWU/SAID group

              b) used in previous SAID analyses

              c) our (MAID) analysis

the partial wave amplitudes are fitted with a relatively simple form (~5-7 par.) 

of smoth background plus Breit-Wigner resonance shape

in an energy  region around the resonance position



in details:

energy dependent widths (including cusp effects)

 up to 7 fit parameters:

for P  and S  also mass and width:11 11



reduced resonance multipoles:

e.g. for Roper resonance P (1440) we get:11 11// 22 11
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Definition of Helicity Amplitudes or Photon Couplings
for resonance excitation: γ + N -> R

for  in the simple harmonic oscillator CQM:P (1440)11
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ξ  is a phase, which depends on the pion-decay matrix element
    the photon couplings are  numbersreal
ξ  is a phase, which depends on the pion-decay matrix element
    the photon couplings are  numbersreal



Results of our Analysis
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most solutions can be fitted well with all 3 methods, only SAID 

solutions for S11 is better fitted by method a)

most problematic case is the S11 partial wave

method b) and c) are very similar

we will show only results of method c) and compare it with a)

less problematic, but with large experimental uncertainty is P11 pw

no problems with the strong D13 pw
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MAID global solution MAID2003

MAID single-energy solution MAIDse04

SAID/GWU global solution SM02

SAID/GWU single-energy solution SE02

Bennhold/GWU coupled channels GWU/CC

Aznauryan/JLab reggeized unitary isobar model AZ-UIM

Aznauryan  isobar model with dispersion relations AZ-DR

and we also compare to the following published results:

we have applied our 3 methods 

to the partial wave analyses from different groups:
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PDG values

GWU/SAID analysis SM02, PR C 66,055213  (2002)

γ,η analysis for S11 by Krusche, Schadmand, review 2003







method c)method a)

error band from γ,η (Krusche, Schadmand 2003)
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our analyses:
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method a) is problematic, even if it fits some SAID 

multipoles better,

it can mix background and resonance

method b) is similar to c)

it is a good idea to use normalized photon couplings

with average values for                   from PDG

remaining uncertainties are:

a) from experimental data

b) from pw analysis

c) from energy range used in the BW fits

we generally propose method c)

(Preliminary) Conclusions


