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r' Atomic states

-@- Nuclear state
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Few-Body KN Systems

-1 DAD®NE1999
Y. Akaishi & T. Yamazaki

K
Strange _ (X
baryogn ®‘ = @)
Di-baryon @‘@ ;e:::::‘
H*?

Tetra-baryon @‘@
@ D.B. Kaplan & A.E. Nelson
G.E. Brown, M. Rho, H.A. Bethe
@ ; Kaon condensation

Strange heavy nucleus Strange matter



KN interaction
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Jiilich KN Quasi-potential

A. Mtller-Groeling, K. Holinde & J. Speth, Nucl. Phys. A513 (1990) 557.
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ppnK-

Meson-baryon ?

E=-111MeV, I =20MeV
E=-169+6MeV, I <25 MeV
Pn(0) = 8.9 p, : EXp.

PN'=3.1pq

AB ~ 60 MeV

th-ex

Chiral restoration ?
m,/ f?

Relativistic effect ?
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Atomic systems by point-Coulomb interaction
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A. Dote et al.,
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Y. Akaishi, A. Dote & T. Yamazaki,
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@high densities
e+p —m v+n “Neutron star”
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v+K+p
Strong attraction

“Nucleon star”
with kaon condensation
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quaark-ybnd tradibional neutron star

:Eﬁmn neutron star with
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Observation of ppK-

M. Agnello, H. Fujioka, T. Nagae et al.,
Phys. Rev. Lett. 94 (2005) 212303
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Phase transition of ppK-

8q state

6q state
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Challenging problem ! Y Y o o



Invariant masses of pnK-decay

P. Kienle, Y. Akaishi & T. Yamazaki, PLB

Invariant mass

Participant

I\/Ian2=(Ep+ En+ EA)Z_(pp+pn+pA)2

Spectator

Partial invariant mass

Participant
Dalitz’'s variable:

A mAn2=(En+ EA)Z'(P,{"PA)2 . Any frame

All are detectable ! =(M Ior,K-Ep)z-pp2 : Rest frame of pnK-



Decay-momentum distribution
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Energy of three-body kaonic nuclel
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A(1405)-Doorway Process

T. Yamazaki & Y. Akaishi, Phys. Lett. B535 (2002) 70.
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Iso-doublet

T=1
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Missing mass spectroscopy
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J-Lab
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Green’s function method
O. Morimatsu & K. Yazaki, Nucl. Phys. A435 (1985) 727

Spectra from (n*,K*) Reaction
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Heavy-lon Reaction -~10A GeV

N. Herrmann , T. Yamazaki

Invariant mass spectroscopy

ppnK-2> A +d
ppK- 2> A+p
Cold & dense pK-K- > A+ K-

fragments




Remarks

[ Nuclear K bound state

Mini strange matter
K plays a role of “contractor”.

A new means to investigate Production-/Decay-
hadron dynamics in dense&cold matter channel
spectroscopies

Chiral restoration? L .
L. Missing-mass/Invariant-mass
Color superconductivity? W]
Kaon condensation?

Strange hadronic/quark matter?
KEK
DA®NE
Few-body K nuclear systems would provide Spgg? 8
experimental data of fundamental importance J-Lab
for hadron physics with strangeness. J-PARC i




Density (/fm”3) Density (/fm”3)
0.0 __0.10 0.0 __0.41

[Dense & Cold ]

Antisymmetrized MolecularDynamics calculation
A. Dote, H. Horiuchi, Y. Akaishi & T. Yamazaki, Phys. Lett. B590 (2004) 51.
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Temperature

150 MeV

Nuclear Phase Diagram

Quark-gluon plasma

Tricritical point

Hadrons
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Nuclei Dense & cold  Chemical potential

T. Hatsuda & T. Kunihiro,
Phys. Rev. Lett. 55 (1985) 158.



An epoch-making milestone
has been obtained
by T. Suzuki, M. Iwasaki et al.
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A new paradigm of Nuclear Physics

Nuclei of 2nd generation

The su quark plays a leading role

in forming a dense and cold nucleus.
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