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Beginning of the story ...
Particle Data Group, 2013th edition

A(14O5) 1/2_ ’(JP) = 0(%_) Status: K X X X

The nature of the /\(M__(_)_SL) has been a puzzle for decades: three- %'
quark state or hybrid; two poles or one. We cannot here sur- %‘
vey the rather extensive literature. See, for example, CIEPLY 10,
KISSLINGER 11, and SEKIHARA 11, for discussions and earlier ref-
erences.

It seems to be the universal opinion of the chiral-unitary community
that there are two poles in the 1400-MeV region. ZYCHOR 08
presents experimental evidence against the two-pole model, but this
is disputed by GENG 07A. See also REVAI 09, which finds little basis
for choosing between one- and two-pole models.

A single, ordinary three-quark A(1405) fits nicely into a P =
1/27 SU(4) 4 multiplet, whose other members are the A.(2595)7,

=.(2790)", and :—C(2790)0; see Fig.1 of our note on “Charmed
Baryons.”
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KN interaction: KEK-E548

L2C(K, n)
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KN interaction: FINUDA experiment
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E156@J-PARC: The 1dea
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E156@J-PARC: Dalitz plot
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E156@J-PARC: Experimental setup
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E156@J-PARC: Experimental setup

4x10° K- on target (1% of original proposal)
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E156@J-PARC: Detector performance
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E156@J-PARC: Detector performance
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E156@J-PARC: Detector performance
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E156@J-PARC: Preliminary results

E156@J-PARC
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E156@J-PARC: Preliminary results
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E15@J PARC: Preliminary results
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. E15 experiment has been carried out at J-
PARC K1.8BR beam line

. Data taking for 1st Physics run finished
successfully (4x10° K- on target)

. Data analysis 1s promising though still
under going

. More statistics 1s necessary...
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KN interaction: A(1405) Ansatz

What if A(1405) 1s bound state of K-p?
(Bk=27 MeV, Width=40 MeV)

formation of deeply bound state?

(A) (B) (C)
Molecular Nuclear Force Super Strong
: Nuclear Force
Heitler-London (1927) Yukawa (1935) (2007)
Heisenberg (1932)
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Fig. 5. Summary of the three different interaction schemes for nuclear forces. (A) The Heitler-London-Heisenberg model. (B)
The Yukawa interaction. (C) The super strong nuclear force by the K covalency.

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



