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Understanding the mechanism of the baryon excitation is one of the inportant topics in hadron physics since it
gives us new insight into non-perturbative QCD. The prediction of the baryon mass-spectra with a constituent
quark-model, showing more baryon resonances than the experimental observation (missing resonance problem),
is related with two possible scenarios : (1) the dynamical quark degrees of freedom used in the model are not
physically realized, or (2) the missing resonances couple weakly to the formation channel, where most of the
experimental observations are based on the partial-wave analysis in the = N channel. Experimental evidence
for the “missing” resonances would give information that allows one to distinguish these two scenarios. Such
experimental work is being carried out at many nuclear physics laboratories, especialy at high-energy photon
beam facility.

In this sutdy, the yp— nnp reaction has been investigated for E,=1.62-2.40 GeV and cos( fcm) <0 with an
electro-magnetic (EM) calorimeter at the Leser-Electron-Photon facility of Spring-8 (LEPS), where the backward
Compton y-rays are generated by interaction between ultra-violet laser-light and 8 GeV storage electrons.
Four final-state photons coming from =n°7n decay were detected by the EM calorimeter. The energy resolution
ok of the calorimeter is estimated to be (0x/E)2=(0.052/+/E)2+0.042% , where E is the photon energy in GeV ;
The angular resolutions are almost same for both polar and azimuthal angles and are ¢=2.1° (1.2°) for a 100
MeV (1 GeV) photon.

Totally 469 events for the carbon target and 380 events for the CH2 target were obtained as yp— n°np event
samples from a systematic analysis ; The proton-target data were extracted by subtracting the carbon
contribution from CH2 spectra. The Js distribution clearly shows a resonance structure for the yp— nonp
event samples. The mass and the width of the baryon resonance are estimated to be M=2080+20 MeV/c2 and

I' =100} MeV/c2, respectively. The mass distribution of the n°n system of the resonance concentrates
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around 0.9-1.0 GeV/c2. The result indicates that the observed baryon resonance strongly couples to the

scalar-isovector ao(980) mason.
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ABFFTIL, SPring-8 THLHILD 1.62 GeV 7°5 2.40 GeV DX vk [k (C) KU CHy EMIC RS L, #ik
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