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An exotic nucleus, 11Li
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Structure change of B isotopes
AMD calculation 

by Y. Kanada-En'yo



Exotics?

Coherent Λ-Σ Coupling



R.H. Dalitz, R.C. Herndon & Y.C. Tang,
Nucl. Phys. B47 (1972) 109 Overbound

The overbinding problem

H3Λ H4Λ He4
Λ He5

Λ

-0.13 MeV
1+ -0.99 MeV

(Exp)
-3.12 MeV

0+ -2.39 MeV

1+ -1.24 MeV

0+ -2.04 MeV



Two Pictures

N,NN,N ΛΣΣΛ Ve
QV

Pauli
suppressionN

N

Λ

Λ

NΣ

D0
Overbinding problem

H3Λ He4
Λ He5

Λ

Overbinding

?

0+ -2.39

-0.13

Exp
-3.12 MeV

ΛN int.

H3Λ He4
Λ

Underbinding problem

He5
Λ

Underbinding

-3.12

D2

?

-0.13

0+ -2.39 MeV
Exp

ΛN-ΣN int.



Coherent Λ-Σ Coupling
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Stochastic Variational Calculation of 5ΛHe

H. Nemura et al.,
Phys. Rev. Lett. 89 (2002) 142504

The first successful ab initio 5-body calculation
including Σ degrees of freedom
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Repulsion? Attraction?
Y. Nogami et al.

Nucl. Phys. B19 (1970) 93
Y. Akaishi et al.
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ΛNN three-body force
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ΛNN spin-spin

Three-Body Force due to Coherent Λ-Σ Coupling : [for D0]
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ΛNN spin-spin

Three-Body Force due to Coherent Λ-Σ Coupling : [for D2]
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Coherent Λ-Σ mixing

Relativistic mean field model

Baryons:  n, p, Λ, Σ  
Mesons:  σ, ρ, ω

“Normal state of infinite matter”

N.K. Glendenning, Astrophys. J. 293 (1985) 470

Baryons in the medium carry the same quantum numbers in vacuum.
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Superheavy hydrogen
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for coherent Λ-Σ coupling.



K- ?

Kbar Nuclei
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Shrinkage!

N.V. Shevchenko, A. Gal & J. Mares, Phys. Rev. Lett. 98 (2007) 082301
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Y. Ikeda & T. Sato: E = -80 MeV, Γ = 73 MeV
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Heitler-London picture of K-pp
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Adiabatic p-p potential in K-pp
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Dense & Cold



T. Yamazaki & Y. Akaishi,
Proc. Japan Academy, B 83 (2007) 144

arXiv: nucl-th/0706.3651v2



Production of

K-p p



Production of K-pp by p(p, K+) reaction

Effective interaction for the elementary process
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is of highly off-energy shell (ΔE~2mK). This process is realized with a large momentum transfer to 
the second proton, which is done efficiently by the pp short-range interaction, exp(-mBr)/r.                          
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Conclusion

The Λ(1405) plays an essential role
in forming "Kbar Nuclear Clusters".
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