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What's S11(1535) ?

Meson-N quasi-molecuar state
Missing states

Experimental apparatus
Radiative decay width of n



S11(1535) resonance
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. Large branching ratio to N-n (35 ~ 55 %)
Mass and width of S17 "1 Most of the 1 photoproduction occur
In Nuclei and vacuum? 1 via S71 resonance up to 1 GeV

Chiral structure of nucleon and nuclear resonance



S and CQM

Conventional 3q structure of S171:[70,14]

Constituent Quark Model prediction

] Im:less than 1 MeV for both resonance
Nn decay branch of S11

1 S11(1535) I :40 - 80 MeV

1 S11(1650) Im : non-zero but small

1 Why large n-N decay width of S71(1535)7?

Quasi-molecular meson-baryon resonance?
O (R. Bijker et al., nucl-th/9608057)

Quasi-molecular meson-baryon resonance
exotic configuration of penta-quark
baryon - gluon resonance




Meson-gqq quasi-molecular states
(Coupled-channel analysis by N. Kaiser et. al. NPA612(1997)297 K

K-p elastic, inelestic scattering
photo-meson(n,K) production
pion induced meson(n,K) production

low energy cross section
baryon structure

S11(1535), A(1405) : quasi-bound states of KN and KX

Other candidates?



Candidates of n-qqq quasi-molecular states

(simple model)

Mggg-n = MB + Mn + ¢,

1 &€= ¢€0 + spin, iso-spin dependent terms (+20 MeV)
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Mass, Width, Photoexcitation amplitude ?
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Experimental apperatus RICH
TOF wall

dipole magnet

Lig H target

Electromagnetic calorimeter
( ball or barrel )




Primakoff(Coulomb) process
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N o : fine structure constant
B, u, 0 : velocity, mass, angle of n
E : photon energy
Q : four momentum transfer
Z : target charge
Fc(Q) : target charge form factor
Iyy : n—yy decay width

nuclear coherent incoherent
doall doC docoh doint dgincoh
dJo ~dc d—g dcoh 45 * (@c acoh)'? qo } dincoh 7~ 40
interference

Coulomb



Iyy from inverse reaction
ete - ete vy -ete n, nd

Process(1 1 T'yy(nO) (eV) 11 Tyy(m) (keV)
Inverse [0 [1 7.7 +-0.6001 [0 [0 [0 0.51+-0.03
Primakoff(lll 8.02 +- 0.42(01 [ [1 0.32+-0.05
status(Tl [ [1 agreell]l [ [1 >30 % discrepancy

Uncertainties
1 Bremsstrahlung spectrum 11 ~ 12%
1 F(Q), interference estimation [~ 2.5%

Tagged photon beam experiment



Cross section and more

Target : 89y
Detection angle : 1 deg
Charge form factor : experimental value

C
do* _ 1100 pb/sril for 1 GeV

de 1 100 ub/srl for 3 GeV
1 200 mb/sr1 for 8 GeV

Requirement

1 = Ultra-forward (less than 5 deg) angle

] electro-magnetic calorimeter

1 = Clean (low emittance) tagged photon beam





