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cf.) NJL model with KMT	  
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 Phenomenologically poorly understood	  

?	

  mass reduction in finite T/ρ?	  
[NJL model w/ KMT interaction]	

[experimentally	  observed	  enhanced	  produc9on	  of	  so;	  pions	  
Interpreted	  as	  mass	  reduc9on	  of	  	  η’	  in	  the	  hot	  medium	  [Csorgo	  et	  al.,	  PRL105(10)182301]]	

  small scattering length ?	  

  smaller absorption width in medium ?	

CBELSA/TAPS [M.Nanova et al., PLB710(12)600]	

nucleus	

η’ 
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mesic	  atom (π, K, …)	
attraction : Re(V)	 coulomb	   strong	  int.	  
absorption : Im(V)	 strong	  int.	   strong	  int.	  

  Γ  large absorption width is a fate of mesic-nuclei ? 

experimental information [CBELSA/TAPS [M.Nanova et al., PLB710(12)600]]	

special property of ηʼ’	  ?	  
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pseudoscalar-baryon (PB) : Weinberg-Tomozawa interaction	

by the η -η’ mixing	

vector-baryon channels : through PB-VB interaction	
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their result : 	

coupling of the singlet component of pseudoscalar to baryons 	

Borasoy , PRD61(00)014011 
Kawarabayashi-Ohta, PTP66(81)1789	

B	 B	
α	 α … free parameter	

Oset-Ramos, PLB704(11)334	
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We consider only the attractive case & energy-independent potential.	

N	

t	

[H.Nagahiro, S. Hirenzaki, E. Oset, A. Ramos, PLB709(12)87] 

0.1	
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in unit of MeV	  
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B	 B	
α	

B	 B	

M	

Kawarabayashi-Ohta, PTP66(81)1789 
Borasoy , PRD61(00)014011 

This interaction …	  

ongoing work [A. Hinata, H. Nagahiro et al.]	  
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target : 12C, (16O, 40Ca)	

missing mass spectroscopy	

forward reaction :  θd = 0 deg.	

No information	

assumptions	

K.Nakayama in private comm 
Itahashi et al., PTP128(12)601 

K. Itahashi, H. Fujioka et al., PTP128(12)601	  
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one neutron-hole state (excited states of daughter nucleus)	
hole	 hole	 hole	

0p3/2	 0p1/2	 0d3/2	

0s1/2	 18	 12	 0p3/2	 6.3	 0	 1s1/2	 3.2	 7.7	
0s1/2	 29	 19	 0d5/2	 8	 3.7	

0p1/2	 25	 21.6	
0p3/2	 25	 21.6	
0s1/2	 48	 30.5	

 11C	 15O	 39Ca	
s, p	 s, p, d	 s, p, d, f, g	

light nucleus	   heavy nucleus	  

merit 
demerit	   to see peaks	  

ob
se

rv
ed

 s
pe

ct
ru

m
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light nucleus	   heavy nucleus	  
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light nucleus	   heavy nucleus	  

40	  

30	  

20	  

10	  

0	  

[n
b/

sr
/M

eV
]	  

0	 50	–50	
Eex – E0 [MeV]	

0	 50	–50	
Eex – E0 [MeV]	

30	  

20	  

10	  

0	  

[n
b/

sr
/M

eV
]	  

12C target	   40Ca target	  



E
TA

07
 in

 P
en

is
co

la
, 1

1 
M

ay
 2

00
7 

12 

based on the chiral unitary model	three final states	
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Experimental  plan at GSI 
•  1st Step : Inclusive measurement of (p,d) reaction with FRS at GSI  

13 

Simulation of spectra 
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V0 = -100 MeV 
W0 = -5 MeV 

V0 = 0 
W0 = -5 MeV 

V0 = -100 MeV 
W0 = -20 MeV 

V0 = 0 
W0 = -20 MeV 
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Partial restoration of Chiral sym and UA(1) anomaly effect 
in the viewpoint of mesic-nuclei 

(possible) large mass reduction without large absorption	

  attraction from contact interaction 
  smaller inelastic channel 

special feature of η’	

16 

possibilities to observe bound state peaks 
	  Experiment	  

• Scattering length vs. attractive potential  
 A. Hinata, H. Nagahiro 	
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N* 
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Σ	

K
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energy ω	


ρ/ρ0 

mη	


mN*-mN 
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24 (B.E, Γ/2) = (2.65, 4.77) [MeV] 
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