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15.A(1405) KbarN bound state ?_ o

=1 1=0

1406MeV/c?[one pole?] A(1520),3/2-
Deeply bound KbarN state. --KN(1432)

Y. Akaishi & T. Yamazaki, Phys. Rev. C65, 04405 (2002). | y*(1385) 3/2* /\(1405),1/2-I'27M9V
Y. Akaishi & T. Yamazaki, Phys. Lett. B535, 70 (2002)

1420MeV/c?[two pole?]

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)

1192),1/2*
2(1192) A(1116),1/2*

Recently Experiment data

pp=PpK*mPZ0, ¥ MM spec., Zychor et al, PLB660(08)167
vp=2K*mrZ, m2 MM spec., M. Niiyama et al, PRC78(08)035202
vp=2>K*mrZ, m2 IM spec., K. Moriya et al, PTPS186(10)234

Direct KbarN scattering to form A(1405) below KbarN
threshold must be investigated.




the (K-n) X jeut

d(K-,n) is KbarN direct reaction.
( A(1405) can not couple to KbarN in a free space.)
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d(K-,n) may enhance the S-wave scattering
at O, = 0 degree.




LARC E31 Experiments o resction

>d(K-,n) missing mass J-PARC E15
SCnin. . .
Spin-lIsospin in the final state Neutron
Counter
° 1 TOF
. = i >‘
K™ 15m
1.0GeV/c
Purely I=0 1405MeV/c*? KN :1432MeV ‘
/\(1405) and BG(NR/3*) 1420MeV/c2? X
S-wave,|=0 S-wave
—A*(1405)—-m0S 0> * - ?96(1385) 1=0,1

 S-wave, I=1
—non-resonant(NR)
 P-wave, |I=1

—>*(1385) — mOA, YT Ty




Expected missing mass spectra. in d(K.n) .
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Calculated by data [1] / chiral unitary model [2] .

[1]R. J. Hemingway, Nucl. Phys. B 253, 742 (1985)
[2]D. jido, E. Oset and T. Sekihara, Eur. Phys. J A42(2009) 257

MM[MeV/c?]
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J- PARc K1 BBR beam Ime[Jun. 201 2]

beam sweeplng -
magnet ' 1

3He(K ,n) reactlon
Sada, Search for “Kpp”, [paraIIeI V]
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Cylindrical Detector Hodoscope (CDH)



Experimental Setup for J-PARC E31
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Backward Proton Detector (BPD & BPC)
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> Measure a ToF. o
> Determine momentum. gy

B PC (Backward Proton Chamber)
v'wire drift chamber
v'planer type, 8 layers

[wolaueld A
o

>Track a proton trajectory -
>Determine a decay vertex. °

g,.l,k],L()), ST
X plane[cm]



Plan & Schedule
[ .

« J-PARC E31 Proposed beam Time Request:

120shifts, with 27kw primary proton
~19200[A(1405)—T+Z"],~4800[A(1405)—1-Z*] ,~350[/\(1405)—T10%°]

Pilot run(plan)
Wish to have a short term run before summer 2013.
When 1week*20kW.....

— Confirm that the d(K-,n) reaction really enhances an S-
wave KbarN scattering to form A(1405).

— Collect 240011*2-(>0ld Bubble Chamber Exp.), 6001 2*(new)
—can provide new data in a short time!!

Full scale run
— Collect m°2°% mode.
—2014 spring~ (after J-PARC long shutdown) . 1




Summary
I o —

>We propose to study A(1405) hyperon resonance via
the d(K-,n) reaction.

— KbarN—T12 scattering below KbarN threshold
— how A(1405) is dynamically formed from initial KbarN state.

> E31 Is ready to run !!
— (E15setup), D,target, BPC and BPD are ready

>\We wish to start data acquisition before summer 2013.

— We are sure to provide new data on A(1405)—m2* and mx*
in a short time, and A(1405)—T1%%0° finally.

Moltes gracies !

12



BACK UP
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counts / (0,01 GeVieh)

da/dM [UhiGeV]
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Liq. D2 ta rg et Vapor pressure monitor & safty valve GM\rerigeratr')r
0 |

1st stage cold head (35W@50K)
Radiation shield box

. . flby Lérgﬂq-%MP
° 4K G - M refrlgerator to 2nd stage cold head (1.5W@4.2K) T ::>
Cold finger..__ heater

w/ heater @ H. E. fo-t--
CFRP vessel \% ||_

Large cross _—
chamber

« Demonstration to liquefy . I SN i

Ilque Heat Exchanger f= !:‘ ':‘.;: 5
/Easy to COntI‘OI temperature K_Target cell (D

S = -
v

H yd ro g en. ) —heat exchanger(K)

—saturated vapor temp.(K)

v/ Temp. can be controlled
around 20K.

temperature (K)

H2 D2
BP 20.3K 23.8K
MP 14.0K 18.7K

Cooling time(hour)
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Hyperon Mass m- 2+ Decay Mode

Identifying - 11+ final state
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« Simple the reaction mechanism.
->d(K-,n)m*2 at P, =800MeV/c

— —
K- D KN n
=500
S F
£t D(K-,n)X(1400) P_KN
§400:—
P kn(an) ~ 250MeV /¢, Py oy, ~160MeV /C algo | 4deg
300
L 250
rxp 200~
L = <1 r~1fm,sc ~ 200MeV - fm = Odeg
150
1002—
Enhancement of A* production at 6n=0 so0E-
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S-wave KbarN scattering is dominant at 8, =0 degree.
17
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meriment

Intensity

Secondary beam
Beam intensity(Ib)
Cross section(do/dQ)

Solid angle(AQ)

Decay mode
efficiency(g,,)

Target
Yield(120shift)

o —
30GeV-27kW(6S)
K-:1.0GeV.c
2.0*10"5per pulse 6s spill interval
220ub/sr A(1405)—T1T+) -—>T1T+1T-n
97 NA(1405)—>1T-) +—>T1T-TT+n
128 NA(1405)—T10) O—101T-p
0.020sr
0.32 NA(1405)—T1T+) -—T1T+1T-n
0.16 NA(1405)—T11-) +—>T11-TT+n
0.015 NA(1405)—10> O—1101T-p
4.1*10723 Liquid deuteron(8cm)
~19200 NA(1405)—T1T+11-n
~4800 NA(1405)—T1T-T1+n
~350 A(1405)—10TT-p

o
Y =1, xN, X——xAQ <X gy X&y XEL
(o [@)

R:reconstruction(0.24)A:analysis(0.9)
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