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Intteductionon

[[ The excitation spectra of protons and neutrons allow to draw }]

conclusions on the dynamics of the nucleons constituents

How/cann we studiy the: excited! statess of thee nueléom?
%
- Perttbative e QCD s> MEANINGLESSY!!

- Low energy regime ? non perturbative approach

-- Phemamenological/ Quark< Medels: s> LIMITED> SUCCESS

- Based on internal degrees of freedom

- Three equivalent constituent quarks, quark - diquark structures , quark and
flux tubes

- Based on residual interactions of the quarks
- Gluon exchange, Goldstone boson exchange

- Can serve as:
- approximation of the nucleon structure
- guidance about the relevant interaction properties by comparison with
the observed excitation spectrum
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Mismatch/ between experiment.t and/madele/ predictions.s: where is it rooted ?

Inappropriate  internal degrees of Data analyses relying entirely on
freedom in the model meson - induced reactions will miss

states weakly coupling to N/
\\ ( Experimental alternative:  Photopreductianon of mesons | ]

\.
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Phoetopreductionon reactions<

The resonances are accessible via different reaction channels
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[ Worldwide efforts to get high precision data ( JLab, ELSA, MA@/II ;)
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Polanisation,n observahlés

Measurable observables ? Multipoles ? Resonance parameters

Scattering amplitude f ? 4 complex< amplitudes s (CGLN/--amplitudes <): f(F;(W, cosg.n)

PWA.: the F;s are linear combinations of multipoles (E.(W), M, (W)) and Legendre
polinomials P Q,(cosg.,)

From 4 complex amplitudes it is possible to construct 16 bilinear products s 16
polarisationn observables

Photon Target Recoil nucleon Target and Recolil
polarization polarization polarization polarizations
X Y Z (beam) | X Y |6X 6 Z06 X0
X Z X Z
unpolarized |- T - - P - T, L, T, L,
linear b |H (-P) G o, (-T) O, (-L) (T,) (LY (-Ty
Circular - | F - E C, - C, - - - -

1 unpolarised , 3 single polarised , 12 double polarised measurements

The measurement of 7 (8) ( properly chosen) observables is necessary to
unambiguously (in a model independent way) determine the scattering
amplitudes ( fi ¢ 0 mp &nalysis 0 )
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