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The problem: low lying hadrons
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Outline of the talk

» Tool: electromagnetic probes

s EXploring the region: 1:11< W < 2 GeV
« The strong part
. Photoproduction
« Structure of resonances, one example

» Present directions and summary
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» Con nement
s ) Resonances \ /
- Masses
- Widths /

- Decay into different channels \ /
e.g. (1232) ! N , S$511(1535)! N;::: l\w
s Reactions studied
. 1:1GeV<< W< 2. GeV
. Meson-baryon interactions N ! N, N,KY;
. Single meson photo (electro)production
N!T N, N,IN;KY
. Two photo (electro)production N ! N
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Electromagneticprobes

Possibly the best tool to study baryon structure
"Not too soft, not too hard"

U

Several facilities around the world:
® Jefferson LAB (USA)
GRAAL (Grenoble)

MAMI (Mainz)

BATES (MIT)

ELSA (Bonn)

SPring 8 (Japan)

o oo 0 b0
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Formalism

Non-resonant + resonant /®\ m\

Toc,B FOLN D (E) 1—‘N B
dressed resonant vertexes & /: /®\f
~T Lo,p G’ FBN

resonant self-energies —O—= £- My - W

D (E) 2X(E)
non-resonant tmatrix /@\ /.\ /.\/®\
Va,y G Iy.p
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Formalism (I1)
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Several steps

Construct the coupledchannelformalism
vechannels, N, N,(N; N; Delta)

phenomenologicalagrangians
) derive energy independentpotentials

Strong part

Explore the meson-baryn experimental data
start by tting GWU-SAID amplitudesfor N ! N
compare afterwards with experimental data, ne tune

Electromagneticpart
photoproduction data
start by tting GWU-SAID amplitudesfor N ! N

compare then with experimental data
X helicity amplitudesat Q% = 0 GeV.

electroproduction data
t helicity amplitudes of resonancesit eachQ? value
two electroproduction with explicit N
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Strong interaction pairt
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differential crosssection(left),and polarization (rigth)
Compares well with the experimental data.
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Strong interaction part (l)

Comparison to SAID amplitudes. (e.g. isospin 1/2)

real (above) imaginary (below)

0.4 ﬂ

0.2 mﬁyuf"
f

-0.2

0.4

1 0.2
0.1
0

0.2

0

0.2} 1 # - 01F e, i
| 1 3 1 0.2 | o 0.4 | 1 | 1
1200 1600 200021200 1600  2000°*1200 1600  200C
W (MeV)
08 I T I T 04 I T I T
- S, 1 0.6 - an
0.6/~ & 0.3
- . -
0.4F - 04 1 0.2
0.2\ — 02 0.1+
0 L 0 0l
1200 1600 2000 2000 ~ 1200
— T 0.4 - 0.8
0.6 E; - F -
- 0.3 0.6
04r 1 021 0.4
0.2 L 25 01 0.2
777777777 L - | -

01500 1600 2000 © 1200 1600 2000 © 1200 1600 200C
W (MeV) W (MeV)

al Couple;fj—ChanneI Mo del Analysis of pi-N Scattering and Electr omagnetic Pion Production Reactions B. Juli a-D az, Juelich, Sep 2007



Strong interaction part (1)

Predicted total cross sections
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Pion photoproduction, In progress

Current status of photoproduction model, total cross section:
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Pion photoproduction, In progress

Example of multichannel effects on the differential cross
section inthe region
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Resonances)n progress

Example of meson cloud effects on the D 13pM multipole.
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Futur e and curr ent developments

Large multinational effort (EBAC@JLAB)

Extraction of resonanceropertiesfrom the
N vechannelmodel,
N Suzuki, T Sato, TSH Lee

Single pion electroproduction
BJD, A Matsuyama, T Sato, TSH Lee

Extendedto analyze! N production data
M. Paris, T.-S.H. Lee, T. Sato

Include of existing N ! N dataandre ne,
BJD, H Kamano, A Matsuyama, T Sato, TSH Lee

http://ebac-theory.jlab.org
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