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What are effective degrees of freedom ?

Meson cloud picture: Thomas, Speth, Weise, Oset, Jido,Brodsky, Ma, ...

|p>~|uud>+g |n(udd)w*( du) >
+&, |A* (uuu)mw (ud)> +¢ | A (uds) K ( su)>...

Di-quark cluster (5-quark) picture: Zou, Riska,Jaffe,Wilczek
|p>~|uud> +g |[ud]ud] d>+¢,|[ud][us] s >+.
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— New particles, rare events, high precision
ELNIRILEF—

— Heavy quark hadrons

REGTIORTEUR

— Multi-particle final state
ENT-EFE 5 #2EEEPIDEES

— Invariant mass analysis, short lived patrticles
ZMESENDSI

— Nuclear Physics Consortium
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Hadron Rate in e "¢ =2 Hadron

Hadron production ine’e »Hadrons
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Assuming the Pentaquark production 1s the same as
baryon production we expect the total production of @)%, =~
7222004 per event continuum to be G =7 x 104, Z~-=3. x 103
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J-PARC E31: Spectroscopic study of hyperon resonances below K**N threshold

A(1405) : J°= 37, I'=0, M 4051 M¢bary , lightest in neg. parity baryons

Meson-Baryon aspect (or exotic quark config.) of A(1405) is suggested,
but has yet to be settled...

v’ Attractive KP*N int. from Low-E Kp scattering data, and
Repulsive Kaonic H X-ray E shift at 1s region, M. Iwasaki etal., PRL78('97)3067
-> "true 1s state"” bound deeply due to strongly attractive KPaN int.

A(1405) may be deeply bound KbeN(I=0) state?
Y. Akaishi and T. Yamazaki, PRC65('02)044005; PLB535(°02)70.

v'ChUM claims Two Poles at A(1405)
D. Jido et al., NPA725('03)185 A(1405)

KbrN scatt. below K®"N threshold == ¢ \""*]

Employ d(K-,n)A” |
v'Isospin state must be ID B

in the final states Eur. Phys. J: A42(09)257 Re

M, s [MeV
-2
1360

A(1405) ChU mode. T Hyodo

Non-resonant S-wave, I=1
0 A’ >+
>*(1385) P-wave, I=1 17
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A(1405) Spectroscopy via the (K-,n) reaction on Deuteron

K- d Missing Mass (Y*) Spectrum in d(K-,n)
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S-wave KPa'N scattering is enhanced at 6, = O degree.

d(K-,n)x*Z- at p,=800 MeV/c J. Yamagata-Sekihara,T. Sekihara, and D. Jido
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Search for Pentaquark Ot
in T p2>KX reaction

Y .
= noangulardependence B T
" sjzable cross section T
o(mp=2K0O*) o< [, = P
proton N

= strongly related to two positive results

KEK-PS E522 experiment

©* search via mp—=2>KX

* K2 beamline + KURAMA

® Ppearm - 1-87, 1.92 GeV/c

* AM = 13.4MeV(FWHM)

* peak structure was
observed only at py .. : #rh
=1.92GeV/c A

K. Miwa et al. PLB635,72(2006)  CLAS, PRL 92, 032001(2684)



Missing Mass Spectrum

e #beam 7.8x10%°
* #target 5.3x10%3/cm?
* acceptance o.1sr
» efficiency o0.10
* worse than o0.25 (at proposal)
< vertex cut & multi-track
* mass resolution 1.5MeV(FWHM)
* better than 2.cMeV (at proposal)
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= no significant structure has been observed.

= ypper limit with current statistics : 0.3 ~ 0.4ub (90%C.L.)
(very preliminary) cf. 3.9ub (KEK-PS E522)



®* result from LEPS

Events/0.00625 GeV/c?
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Peak position: 1.527 +0.002 GeV/c?
Signal yeild: 116 +21 events
Differential cross-section; 12 +2 nb/sr

0 |
14 145 15 155 16 165 17 175 1.8 185 1.9
M(nK") GeV/c?

High statistics data (~ x 3) was collected in 2006-2007

with the same experimental setup.
Blind analysis is under way to check the ©* peak



®* search experiment at J-PARC

* Reverse reaction of the ®* decay using a low energy K*
beam gives an unambiguous answetr.
KTn-> 0*-> K
* Cross-section depends on only the spin and the decay

width.
2 forJ=%
JC
- 23 +1 dE =526.4 T mb/MeV
= gkz +)J(E—l\/l)2+r2/4 mb/Me

CEX (K*n—>Kp) ~7 mb

Inside 1 Tesla solenoid

e
TPC

Forward DCs
LD, target

)\s
~800 MeV/c ~420 MeV/c \\-

K+

protpn
BeO degrader ~40 cm

1a-
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" Ley

ain Detector Setup

E949 Solenoid Magnet
size: P5m x 3.5m
weight: ~400 t
Field: 1.0T

(1.1 MW at 4400 A)

. Barrel Tracker

TPC or cDG  MWDG

Target and Vertex detector [




Schematic view of the LEPS2 facility
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