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The most 
relevant issue is:
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Missing and invariant mass spectra
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Σπ invariant-mass spectrum
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Σπ invariant-mass spectrum
Deuteron-size dependence
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Shevchenko’s interaction
Phys. Rev. C. 85 (2012) 034001
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K-pp

J-PARC E15 :  3He (K-, n)



Semi-inclusive neutron spectrum
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Adiabatic p-p potential in K-pp
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K-pp quasi-bound state
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Semi-inclusive neutron spectrum
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Semi-inclusive neutron spectrum

Prelim
inary !



2150 2200 2250 2300 2350 2400 2450 2500
MM MeV/c2

Without Λ* width

Λ
*+

 p

Σ 
+π

 +
 p

K-
+ 

p 
+ 

p

o0n =θ

o20n =θ

o40 o60

DISTO int.

With Λ* width
of 50 MeV

All the 
integrated spectra 

are normalized to unity.

o40
o0n =θ

o60

psQF Λ* is obtained by 
3N absorption calculation!

observed
K-

Y

pp

nn

pseudoQF-Y

3N absorption

p
nθ

oo 200n ~=θ

Pseudo-QF Λ*



2150 2200 2250 2300 2350 2400 2450 2500
IM. [MeV/c2]

2150 2200 2250 2300 2350 2400 2450 2500

Λ
* w

id
th

.

Pseudo-QF Λ* and K-pp

psQF Λ*

IM. [MeV/c2]react-Kpi/h_Kn_Mod5B.f

n
p

K-

p

n

p

D
IS

TO
 in

t.

o0n =θ

Λ
* w

id
th

DI
ST

O 
in

t.

Λ∗

K-pp
psQF Λ*
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J-PARC E27 :  D (π+, K+)
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K-pp quasi-bound state
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Concluding remarks

The Λ*= Λ(1405) plays an essential role 
in forming "anti-Kaonic Nuclear Clusters",
the simplest one of which is 

K-pp = (K-p)−p = Λ*−p.

The Λ*−p structure interacting with 
"super-strong force" due to Kbar migration 
provides a possible explanation of 
recent J-PARC data on K-pp.



Strangelet



[ ]11 −⊗Σ −+ ZA

[ ]ZA 1−⊗Σ0

[ ]11 +⊗Σ − ZA-

[ ]ZA 1−⊗Λ

[ ]ZA 2−⊗ΛΛ

[ ]ZA 1−⊗Ξ0

[ ]11 +⊗Ξ − ZA-

[ ]1+⊗π ZA-

[ ]ZA [ ]1+ZA [ ]2+ZA

S=0 nucleiS=-1S=-2

500

400

300

200

100

0

Excitation energy
(MeV)

)K,K( - +

)K,(),,K( -- ++ ππ
)K,(),,K( - ++− ππ

)N,K( -

[ ]ZA⊗0K
[ ]1+⊗ ZA-K

Nuclei  of 2nd generation
The s quark combined with ubar

plays a leading role  
in forming a dense and cold nucleus.

(p,K+),

Yamazaki diagram

A new paradigm of nuclear physics
“Swan Nuclear Physics”

Nuclei 
of 

1st generation



Thank you very much!


