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Experimental Observation of K- pp 

Stopped K- on 6Li, 7Li and 
12C targets and observed 
back to back Λp pairs

Tp = 2.85 GeV



Ichikawa al,
XV International Conference on
Hadron Spectroscopy-Hadron 2013

Nara, Japan

Study of Kaonic nuclei by the d (π+ , K+ ) reaction at J-PARC

Simplest kaonic nucleus K- pp bound state is searched at J-PARC K 1.8

beam line (J-PARC E27 experiment)

d ( π+ , K+ ) X at the beam momentum 1.7 GeV/c

X strangeness (-1), singly charged, double baryon

bound state             K- pp

quasi free              Λ p, Σ0 p, Λ* p, Σ* p 



Y. Ichikawa et al., Proc. Science (Nara Conf. 2013)

K-pp

?

Inclusive spectrumJPARC-E27

X            strangeness (-1), single charged

K- pp, Λ* p, Σ* p, Σ0 p

D ( π+ , K+ ) X
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(1) and (2) are Λ* – p structure, strong KN 
interaction.  Major contribution

(3) is K-(pp) structure with p-p 
repulsive interaction
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Transition Matrix

Differential Cross Section

On the missing mass spectrum from D(p+,K+) E27 experiment
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Differential cross section contains kinematical 
factor and spectral function S( E ) where E is 
the missing mass variable
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V0=-211 MeV, W0=-21 MeV (YA Λ*-p potential)

V0=-394 MeV, W0=-95 MeV (DISTO Λ*-p potential)

Missing Mass Spectrum
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Coincidence study

cp /MeV5.100,πpΛ p  

cp /MeV0.189,πpΣ p
0 

cp /MeV7.282,pΛpΣ p
0 

cp /MeV0.476,pΛKpp p
DISTO 

SN-LN conversion

"K-pp" L*-p QBS
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Inclusive spectrum
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QF Λ-p production and Fermi motion

Deuteron momentum distribution                                         

where a=0.1994 fm-1
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Peak position = 2083.6 MeV/c2,  
level width = 35.8 MeV 
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QF Σ-p production and Fermi motion

Peak position = 2163.5 MeV/c2,  
level width = 46.1MeV 
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where a=0.1994 fm-1
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ΓΛ
*=50 MeV

ΓΛ
*=0

no Fermi

Quasi-free Λ*-p production

Blue curve: 
Fermi motion included, ΓΛ

* = 50 MeV;

Red curve: 
Fermi motion included, ΓΛ

* = 0; 

Gray curve: 
Fermi motion suppressed, ΓΛ

* = 0

Peak position=2401.4 MeV/c2, 

Γ= 160 MeV 

Peak position=2439.4 MeV/c2,

Γ= 100 MeV
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 The large background of QF Y*-p

production originates from combined effect of

decay width of Λ* and Fermi motion of

neutrons in the target deuteron.



Conclusion

 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 origin of QF Y-p peak are the resultant of kinematics of the    

reaction.

 The Y*-p are admixture of decay width of Y* and the reaction 

kinematics.





 In the region of Λ-p and Σ-p, the following optical potential is used;
22

1.0

r

IR

0.4

r

opt e)fi47.4f(272.6e5000.0(r)V





















with fR=0.5, fI=0.0 for Λ-p and fR=0.9, fI=1.0 fpr Σ-p.

 In order to get Y*-p quasi free part, we switch off the interaction in 

our calculation and used 

BEΛ*=26.8 MeV, ΓΛ*=50 MeV and BEΣ*=49.0 MeV, ΓΣ*=36.0MeV



Phenomenological p-p interaction of Tamagaki is 
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R. Tamagaki, Prog. Theor. Phys, 39 (1968) 91.


