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Shrinkage!
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A critical analysis
by E. Oset and H. Toki,

Phys. Rev. C 74 (2006) 015207

"The A-Y model set-up is unacceptably rough."
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A-Y's attraction does not deviate from chiral-dynamics strength.



Chiral SU(3) dynamics
N. Kaiser, P.B. Siegel and W. Weise, Nucl. Phys. A 594 (1995) 325
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“Oset-Ramos” chiral unitary model
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=K- + p                           

Σ+ + π-

Λ + η

-100 
MeV

0

231 MeV

E = -6 MeV, Γ = 32 MeV

E = -42 MeV, Γ = 132 MeV
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Double pole structure of Λ(1405)

Λ(1405) consists of two poles, 
one of which is not K-p but Σπ pole.
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E. Oset et al.



πΣ πΣ KN πΣChiral dynamics of two Λ(1405) states
D. Jido, J.A. Oller, E. Oset, A. Ramos & U.-G. Meissner,

Nucl. Phys. A 725 (2003) 181

Experimental check !
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Evidence for two-pole structure of Λ(1405)
V.K. Magas, E. Oset and A. Ramos, Phys. Rev. Lett. 95 (2005) 052301
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Phys. Rev. C68 (2003) 065203
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Yukawa form: b = 0.25 fm

Event rate
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Remnant 
of 1st pole

Not the evidence for double poles!
Magas-Oset-Ramos's conclusion is wrong.
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Step form factor & resonance width
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Possible position of resonance pole
"O-series"
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Remarks by Oset-Toki

The Akaishi-Yamazaki model set-up, after dropping several important processes and channels,
leads unavoidably to an unrealistic deep potential. 

The a posteriori corrections of the theory to match the experimental findings 
and increase the binding energy by a factor of two 
only added more uncertainties to the already unacceptably rough approach.

These criticisms are not the cases!

"Double-pole structure" of Λ(1405) could be a kind of artifact!

pointed out key issues to be investigated.

a realistic potential for decaying state.

irrelevant

Application of O-R's chiral unitary model should be carefully checked.



Proton spectra from K- captures at rest
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Deuteron momentum distribution in nuclei
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Lambda spectra from K-4He −> Λ+n+d
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P.A. Katz, K. Bunnell, M. Derrick, T. Fields, L.G. Hyman & G. Keyes, Phys. Rev. D 1 (1970) 1267

Oset-Toki’s process
contradicts with 
Katz et al.’s data.
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e- + p + n   ν + n + n “Neutron star”

@high densities

SN1987A ?

“Low-mass black hole”
1.5~1.8 M .

G.E. Brown & H.A. Bethe, Astrophys. J. 423 (1994) 659.

ν + K- + p + n
Strong attraction

“Nucleon star”
with kaon condensation 

~3ρ0

G.E. Brown, Nucl. Phys. A574 (1994) 217c.

G.E. Brown & M. Rho, Phys. Rev. Lett. 66 (1991) 2720,
“BR scaling”

C.H. Lee, G.E. Brown, D.P. Min & M. Rho, Nucl. Phys. A585 (1995) 401

NS-BH binary
C.H. Lee & G.E. Brown

astro-ph/0510380



8Be 8BeK-

7 fm

Density (/fm^3)
0.0              0.41            0.83

Density (/fm^3)
0.0              0.10            0.20

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

Dense & Cold
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Thank you very much!
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