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Classification of hadrons
(color SU(3) scheme)
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intensive work on
e dibaryons 09d9qq
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Pentaquark baryons
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GeV y experiments at Laboratory of Nuclear Science (LNS)

layout of beam lines

200 MeV pulsed e-
Coherent radiation

1201 magnet

GeV v line #1 ' -
New NKS J
charged particles 200 MeV e | | 60MeVe
4 LDM High intensity
\ (e,e’p),(e.e’a) RI production
—

Exp. Hall 1
GeVy line #2 Exp. Hall 2
SCISSORS I
neutral mesons ~.>
vy counters || L 300 MeV Electron LINAC 1
Exp. Hall

for 7 5 —
{(Planneay LINAC Koom




“ibani gy




= .. Electron Beam GeV v experiments at LNS
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Intensity of circulating electrons
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Intensity control for the photon beam

radiator
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Tevious .
y Experimental setup
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Differential Cross Section (D
Normalization
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Cross section for W — nnp
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There are several theoretical works.



U-spin conservation
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EM interaction members of a U-spin multiplet
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a further study
Research project

SPring-8/LEPS: pentaquark ®+(1540)
STB ring at LNS: narrow  N*(1670)

—>  to reveal structure of hadrons
aim
® to determine the spin and parity of N*(1670)

detection of neutral mesons decaying into photons

——> 4ny detector N *(1670) —

N *(1670) ~ z°n
® to establish anti-decuplet scheme experimentally
one of the most important subjects
in quark nuclear physics




Demonstration for multi photon detection
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= . Solid /Liquid
‘ | Hydrogen Target

Detector holder: acrylic pipe 120mmf{outer diameter) 3nm t
CFEP vacuum pipe: 113mmf{outer diameter) 1.5mm t

' Radiation shield pipe: $0mmf (0. 1mm t

Target pipe: §5mmf(outer diameter) Smm ¢




Solid/Liquid Hydrogen Target

® feeding pipe (4N pure Al)
cooled by a GM cooling system

length: 1000 mm
® target cell

cooled down to 4.7 K

target thickness: 40 mm

inner diameter: 61 mm

outer diameter: 65 mm

window (Aramid): 12.5 pym X 2
® operation

pre-cooling: 3 hours

target making: 2 hours

target vaporizing: 1 hour



2y 1nvariant mass distributions
Data taking started a couple months ago.
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Summary

® up to now
We observed a narrow baryon resonance N*(1670)
In the total cross section for the »d — »np reaction.
N* shows up on the neutron, but not on the proton.
N* would be the first candidate for a pentaquark
with hidden strangeness in the anti-decuplet.

® research project
We aim to determine the spin and parity of N*(1670).
We started taking data with a fast DAQ system.
We look into the © channel yn — z°n and the coupling
of N* with the proton with high statistics.
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