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|=1 =0
A(1405) s
- 3quark?5quark? y*(1385),3/2* /\(1405),1/2-$-27Mev
e KbarN S(1192),1/2°
1406.5MeV/c?[one pole?] A(1116),1/2*
—Deanlv hainind KharN ctate

A spectroscopic study of A(1405) directly coupled to KbarN is desired.
KbarN scattering below KbarN threthold.

—d(K-,n)A* reaction
TE'.TUTVlc VICTLTCOWU PUTC. ]
Chiral Unitary Model predicted.
T. Hyodo, D. Jido, and A. Hosaka, Phys. Rev. Lett. 97, 192002(2006);
T. Hyodo, D. Jido and A. Hosaka, Phys. Rev. D75, 034002(2007).
T. Hyodo and A. Weise, Phys. Rev. C77, 035204(2008)




the(K-,n) reaction on Deuteron.

Motivation

* To clarify whether A(1405) is KbarN resonant state.
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A(1405) and BG(NR/Y *)

J.Yamagata-Sekihara,
T.Sekihara,and D.Jido,
paper in preparation

Purely I=0

1420MeV/c?? \
S-wave
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AF(405) XYYV, TTY
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Possible ID of I=0 in KbarN- ->TTY

Possible decomposition of I=0 amplitude.
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J-PARC E31 Experiments

reaction on Deuteron.

Decay
Particle
Detector

Target(D) (CDS)

Spectroscopic study of Hyperon Resonances below KbarN threthold via the (K—,n)

3He(K-,n)”"Kpp” reaction
J-PARC E15@J-PARC K1.8BR

Neutron

counter
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* To measure A* mass spectra by Missing Mass .
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=+ (P +P, —B )’

2T 2 —l=0 A*

- oym~9MeV/c? at P, =1.0GeV/c

=2 NR
|=2 2*

- To Identify A* decay mode by CDS

2°m° —l=0 A*
NATT° —NRor2*
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|dentification of A* decay mode.

casei:
Yy and w)?

A(1405)—  Y*r— (nmth) U

> T — (nTr)Tt*

case2:
m°Y° and Am°(NR/Y*)
A(1405) — ) = Aym°—>(p1r)y T°
NR/2(1385) —Am°® —prm°




n of the A* ->y1t* and Y *rrmodes

A(1405)—  Y*rrr— (n1th)mr or ) T (n1T7) TU°

Solenoid magnet

0.1~0.3GeV/c T+ CDC(Drift chamber) 0.1~0.2GeV/c
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n The J-PARC E15 setup is quite suitable to detect . n
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Identification of the decay modes:A* ->3 1t* or "1
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Solenoid magnet

CDH | @

-:~200MeV/c
Backward Proton
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ID & Efficiency for A*->m°2°
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e TOF for proton
->Scintillation Hodoscopes with
MPPC.

Beam test:
Time Resolution(BPD-To) o~250ps

MPPC-5opm (To-PD)
300% G=2[|.6.[|.p5
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. . . 15
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Backward Proton Chamber(BP(C)

Vertex Detector for A->pt

-> determine the reaction point(z vertex)
for better P, measurement in A*-> m°x°

ASD .. . base

Wire gap 3.6mm(xx'yy'xx'yy":8layers)
Active area p111.6mm(readout:1sch(layer))
Outside diameter $=168mm(z-TPCinside
diameter $=170mm)

16



Summary

e We propose to study A(1405) hyperon resonance via the
d(K-,n) reaction.
—To investigate A(1405) in the coupled channel
KbarN->mZ system.

e We found that the J-PARC E15 setup has sufficient
detection efficiency to identify A*->m*Z-and A*->m2*
clearly.

e Weintroduce BPD & BPC to identify A*->mo2o0
clearly .
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Thank you for listening.
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F21 exneriment

Intensity 30GeV-27kW(6s)
Secondary beam K-:1.0GeV.c
Beam intensity(lb) 2.0*10”\gper pulse
Cross section(da/dQ) 220pb/sr

97

128
Solid angle(AQ) 0.020Sr
Decay mode efficiency(g,) 0.32

0.16

0.015
Target 4.1%10723
Yield(220shift) ~19200

~4800

~350

6s spill interval

NA(1405)—=T1+) -—TI+TT-n
A(1405)—TT-) +—=TI-TT+N
A(1405)—T110) 0—TIOTI-P

A(1405)—TT+) -—TI+TT-n
A(1405)—TT-) +—=TI-T+N
A(1405)—T10) 0—TIOTI-p

Liquid deuteron(8cm)

A(1405)—TT+TT-n
A(1405)—TT-T1+n
A(1405)—T0TT-p

O . .
Y =1, xng x a0 > AQ X gp X &y X EQ R:reconstruction(o.24)A:analysis(0.9)



Sim

ple the reaction mechanism.

->d(K°,n)m*> at P, =8ooMeV/c
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A(1405)/2(1385)_1

e Clebsch-Gordan coeficients

1 . 2 00 1 .
‘J’M>:ch1;nl\f1j2m2 jl’m1>‘ j2’m2> ‘2’O>:\/%ﬂ * \/gﬂz \/gﬂ- .
5 30,5 = (11), (10), (L-1) 10)=- L o e
72'+ J 72-0 T = (111)1 (1’0)1 (11_1) ‘0,0> = \/%ﬂ_er —\/gﬂ()ZO \Eﬂ+z_

e >(1385)[l=1] can not decay m°°. .



n of the A* ->Y 1t and Y *rtmodes
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Decay mode[A(1405)/2(1385)]

* A(2405)—=12*—=10 (p1°) [51.57%] or Tt (nTT*) [48.31%]
T2 — 111 (N11)[99.84%]
T2 °—=1PAy—1°(n1°)[35.8%] or t°(p117)y[63.9%]

* >(21385)—1A[87.0%]
—T112[11.7%]



Cylindrical Detector System

e A newly developed system for invariant mass study
4

LHe Solenoid
Target Magnet
Z-Vertex c:::ﬁ:ter
Chamber £
Charge Veto ¥
Kaon Decay Counter

Veto Counte

Cylindrical

Drift Chamber Expected mass resolution :

-o ~ 3.0 MeV/c2for A

Hodoscope - ' - 0 ~ 13 MeV/c2 for Kpp
Counter

13

(6.4 = 200 um / Field : 0.5 T)



~ Neutron counter

rearrange

* 20 x 5 X 150 cm3 Plastic Scintillator
* Configuration : 16 (wide) x 7 (depth)
* Surface area:3.2mx1.5m
* missing mass resolution for K-pp
6 = 9.2 MeV/c? (P, =1.3 GeV/c, 6;og=150 psS)
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the(K-,n) reaction on Deuteron.

Motivation

* To clarify whether A(1405) is KbarN resonant state.
KN :1432MeV

KbarN scattering below KbarN threthold. [ 1420MeVic*
—d(K-,n)A* reaction is KbarN direqt4aHeY6h. /

\
Y :
2H . ’—T[ z*(1385) S'Wave :
. 5 P-wave I=o,1i
D K = |=0 i
n n 1
e I
‘ “'Non-resonant !
|=1 :

K-

Y*(mass)



the(K-,n) reaction on Deuteron.

S-wave KbarN scattering is dominant at 6, = o degree
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: : Purely I=0
Possible ID of I=0 in KbarN->mt2 !
e S-wave,l=0 —A*(1405) nZ*,n*Z'
o S- - : T :
S>-Wave, Possible decomposition of I=0 amplitude.
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