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- Can kaon (boson) be a member of nuclei?
- Kaon properties change in nuclear media?

Subject for discussion: J-PARC E15

Key questions :

<qq> as QCD-Higgs condensation

- Size of Kaon bound state?
Could be a good probe for cold & 
dense QCD, to study the relation 
of hadron mass and χ-symmetry 

Strong KN attraction!   Λ(1405) = K-p bound state?
→ excellent introduction by Dr. Laura Tolós 



	
	 	 	 	

	 	 	 	

	
	

	

Hyper-nucleus

anti	Kaon-nucleus
~	established

	 	

	

Can	“boson”	be	a	constituent	of	“matter”?

n-hole

n-hole

New Paradigm

Can	we	make	“meson”	as	a	
member	of	“nuclear	matter”?

existence	might	not	that	strange,	
because	it	is	Fermion	like	p,	n



E15 1st

n
→

qK is as small as 200 MeV/c

large sticking is expected

formationdecay

invariant mass missing mass



Published	E151st	data

3He(K-,	n)		—	semi-inclusive

3He(K-,	Λp)	n		—	exclusive
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- s-wave Breit-Wigner pole 
- w/ Gaussian form-factor

B

K- + 3He → ( K- p p ) + n 
→ ( Λ + p ) + n 



E15 2nd

~ 30 times for Λpn channel

K  + 3He → ( Λ + p ) + n
→

→
Λ

p

-

n
→





simulationdata
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K- 3He →

→

Λ*

p

→
n

Λ* in vacuum
Physics to come

or K-pp decay



What	is	the	structure	found	in	E151st	data?

K- + 3He → ( Λ*  + p ) + n 

K- + 3He → ( K- p p ) + n 
→ ( Λ + p ) + n 

→ ( Σ± π   + p ) + n ±

→ ( n π± π  + p ) + n ±

→ ( p π- + p ) + n 

invariant mass of Λ*

T = 0 dominant
large Λ* yield (4-hold 

coin. w/ neutron)
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◆ Recent	Lattice	
QCD	supports,

			Real	world	(mπ	=	140	MeV/c2)~

J.M.M. Hall et al., Phys. Rev. Lett. 114(2015)132002.



Particle fraction in dense nuclear matter 
 – a possibility –

T.Muto	@	72th	JPS	Meeting	Symposium	2017Does kaon can be 
born spontaneously in 

star matter?

http://pl.wikipedia.org/wiki/
Gwiazda_neutronowa#media
viewer/File:Chandra-crab.jpg 

EOS might be too soft…



Improving	statistics	via	E152nd	data
What	is	the	structure	found	in	E151st	data?
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K-+d   n+Λ(1405)

E31:
K-+d   n+Λ(1405)

Λ(1405)   Σ±π

±

Very Preliminary

Λ(1405)   Σ±π ±

MENU2016 Kawasaki et al.,

E15

E31

larger Fermi-
motion?

“Kp” → “Kpp”?

Very Preliminary


