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Structure change of B isotopes

AMD calculation
by Y. Kanada-En'yo
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The overbinding problem
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Two Pictures
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Coherent A-X Coupling
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Stochastic Variational Calculation of °>,He

H. Nemura et al.,

Phys. Rev. Lett. 89 (2002) 142504

The first successful ab initio

5-body
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The overbinding problem
has been virtually solved.



Overbinding
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Repulsion? Attraction?
Y. Nogami et al. Y. Akaishi et al.
Nucl. Phys. B19 (1970) 93 \_ N N ) Phys. Rev. Lett. 84 (2000) 3539
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ANN three-body force
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Three-Body Force due to Coherent A-X Coupling : [for DO]
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Three-Body Force due to Coherent A-Z Coupling : [for D2]

o |
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Relativistic mean field model

Baryons: n,p, A, X
Mesons: o, p, @

For A and X0

(19"'1’ Grre®@o — MA+gMGO ‘
(P'_Y s30Wo — ME"'QEEJO EO

For mesons Coherent A-Z mixing
m,°c =3, gags (BB)
My, o’ =EQBBm(B_YO )
my20° = 3 Gy (B °B) +{guc( (A1 = W(51°4)

“Normal state of infinite matter”
Baryons in the medium carry the same quantum numbers in vacuum.
N.K. Glendenning, Astrophys. J. 293 (1985) 470



7/ 'H ( ®He, 2He) [°H]

17 Superheavy hydrogen
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oLi (7, K*) TH  SH | HLI.

“Hyperheavy hydrogen”

Khin Swe Myint & Y. Akaishi,
Prog. Theor. Phys. Suppl. 146 (2002) 599
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nucl nucl
U M+ p Y K-+ 3He
MeV M?V
T 1 2 3r fm 1 2 3r fm
0 I t —> 0 t
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K
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A+ K
A+m At I =20 MeV
2001~ I N.V. Shevchenko, A. Gal & J. Mares, Phys. Rev. Lett. 98 (207) 082301

E = -55~-70 MeV, I" = 90~110 MeV _ '
Y. lkeda & T. Sato: E = -80 MeV, I"= 73 MeV Shrinkage!
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Y. Akaishi & T. Yamazaki, Phys. Rev. C 65 (2002) 044005
T. Yamazaki & Y. Akaishi, Phys. Lett. B 535 (2002) 70
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Density distributions of KPa'-N
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K- distribution in Kpp

N\I-N distance = 2.0 fm

~ A*(1 =0,Kp)
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Covalent part of K- distribution

N-N distance = 2.0 fm
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Heitler-London picture of Kpp

P ®

| A(1405) | o L Kpp | e
~27.8 —20.0i E -475 -306i | [4E=-20 ]
KE | 115.3 KE 167.0 AKE = 49 +3,
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Real KPa"exchange
attraction

T. Yamazaki



Adiabatic p-p potential in K-pp
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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



Molecular

Heitler-London (1927)
Heisenberg (1932)
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T. Yamazaki & Y. Akaishi,
Proc. Japan Academy, B 83 (2007) 144

arXiv: nucl-th/0706.3651v?2
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Production of K-pp by p (p, K*) reaction
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The p --> p+K+K* process, where a K*K- pair is assumed to be created at zero range from a proton,
is of highly off-energy shell (AE~2m,). This process is realized with a large momentum transfer to
the second proton, which is done efficiently by the pp short-range interaction, exp(-mgr)/r.

Effective interaction for the elementary process
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Differential cross section of

p+p 2[(A* p)+K*

T,=3.0GeV

E, =-48430 Mev = Tks=1155MeV
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Conclusion

The A(1405) plays an essential role
in forming "KPa Nuclear Clusters".
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A*-hole mode K-p (A*)- condensed matter

T. Yamazaki



Thank you very much!




