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Beginning of the story ...
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Particle Data Group, 2013th edition
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KN interaction: Λ(1405)
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Relatively reliable	


quantum number;	


heavily depends	



on theory;	


unsatisfactory for	


a four star status	



- by R. Dalitz

Year (AC)2000 2006 2009

Universal opinion from	


chiral unitary community:	



two-pole structure;	


No room 	



for two ordinary	


3-quark state 	



near 1405 in SU(4)
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Puzzle for	


decades:	



three-quark state	


or hybrid?	



one or two pole?
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KN interaction: Kaonic atom
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M. Iwasaki, et al., Phys. Rev. Lett. 78, 3067
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Re(V)=-50~-200 MeV
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KN interaction: Kaonic atom
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M. Iwasaki, et al., Phys. Rev. Lett. 78, 3067
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Peripheral information.
Re(V)=-50~-200 MeV
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KN interaction: KEK-E548
⎯

T. Kishimoto, et al., Prog. Theor. Phys. 118, 181

12C(K-, n)

12C(K-, p)

V K-
N

Re(V)=-160~-190MeV	


Im(V)=-40~-50MeV
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KN interaction: KEK-E548
⎯

T. Kishimoto, et al., Prog. Theor. Phys. 118, 181

12C(K-, n)

12C(K-, p)

V K-
N

Re(V)=-160~-190MeV	


Im(V)=-40~-50MeV

Ʃ-channel;	



Final state interaction
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���7M. Agnello, et al., Phys. Rev. Lett. 94, 212303

KN interaction: FINUDA experiment
⎯

Bk=115MeV	


Width=67MeV

K-

p p

Λ p

decay
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KN interaction: FINUDA experiment
⎯

Bk=115MeV	


Width=67MeV

Ʃ-channel;	



Final state interaction

K-

p p

Λ p

decay
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KN interaction: summary⎯

Akaishi, Yamazaki [AY]	


    - ATMs with phenomenological model	



Dote, Hyodo, Wise [DHW]	


- Variational with chiral-SU(3) model	


Ikeda, Sato [IS]	



- Faddeev with Chiral-SU(3) model	


Shevchenko, Gal, Mares [SGM]	



-Faddeev with phenomenological model	


Wycech, Green [YG]	



- Variational with phenomenological model	


Arai, Yasui, Oka [AYO]	



- Λ* model
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E15@J-PARC: The idea
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K-

p p

Λ p

decay

V K-
neutron
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E15@J-PARC: Dalitz plot



Introduction SummaryE15@J-PARC

K1.8 

K1.8BR 

T1 target 
K1.1BR 

KL 
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E15@J-PARC: Experimental setup

E15/E17/E31@K1.8BR



Introduction SummaryE15@J-PARC

���12

E15@J-PARC: Experimental setup

K. Agari, et al., PTEP 2012, 02B011

4x109 K- on target (1% of original proposal)
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E15@J-PARC: Detector performance
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PID from Cylindrical Detection System	


(15 layer, 1816 ch @ 0.7 T) 	



60% of 4pi solid angle
K. Agari, et al., PTEP 2012, 02B011
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E15@J-PARC: Detector performance
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Designed resolution achieved!	


(10 MeV/c2 for K-pp)

K. Agari, et al., PTEP 2012, 02B011
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E15@J-PARC: Detector performance
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Time resolution ~160ps:	


10 MeV/c2 for 1GeV/c neutron

K. Agari, et al., PTEP 2012, 02B011
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E15@J-PARC: Preliminary results
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Semi inclusive 3He(K-, n);	


Interesting structure below K-pp threshold.

V K-
neutron
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Preliminary

E15@J-PARC: Preliminary results
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K-

p p

Λ p

decay

Inclusive 3He(K-, Λp);	


Interesting structure below K-pp threshold.
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Preliminary

E15@J-PARC: Preliminary results
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K-

p p

Λ p

decay

V K-
neutron

Exclusive 3He(K-, Λpn);	


opening angle of Λp under investigation



Introduction SummaryE15@J-PARC

Summary & outlook
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1. E15 experiment has been carried out at J-
PARC K1.8BR beam line	



2. Data taking for 1st Physics run finished 
successfully (4x109 K- on target)	



3. Data analysis is promising though still 
under going	



4. More statistics is necessary...



Thank you for your attention!
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Preliminary

Preliminary
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KN interaction: Λ(1405) Ansatz⎯

T. Yamazaki, et al., Proc. Jpn. Acad., Ser. B 83, 144

What if Λ(1405) is bound state of K-p?	


(BK=27 MeV, Width=40 MeV)	



formation of deeply bound state?


