
24 June, 16:15 (25  (20+5)  min.)

Satoru Hirenzaki (Nara Women’s University, Japan)

Recent topics on Mesic atoms 
and Mesic nuclei

3rd Jagiellonian Sympo. on Fundamental and Applied Subatomic Physics,
23-28 June 2019, Collegium Maius, Jagiellonian Univ., Krakow, Poland 



ET
A0

7 
in

 P
en

is
co

la
, 1

1 
M

ay
 2

00
7

【０】 Introduction 

【１】 mesic nucleus -- after GSI exp.--

【２】 : Hadronic systems from Anti-Protonic atom

【３】 mesic nucleus 

【４】 Summary
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(１) New exotic Hadron many body systems

K- p-

p-

(2) Baryon resonances at finite density

、 、、

【０】 Introduction 

p-

K-
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【０】 Introduction 

4

massless

Jido et al., PRC85(12)032201(R)
Nagahiro et al., PRC (2013) 

UA(1)
anomaly
effect

ChS
manifest

dynamically
broken

dyn. & explicitly
broken

(3) Aspects of 
the Strong Int. 
Symmetry
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【０】 Introduction 

【１】 mesic nucleus -- after GSI exp.--
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Experimental Results
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n mu – scale factor to theoretical spectra.
ßallowed Forbiddenà

Contour on 
a potential 

parameter plane
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n No clear peak. Upper limit is obtained.

n Aftre GSI exp., for further studies,
- Theoretical eta(958)-N and -Nucleus interactions 
- Semi-exclusive exp. (p,dp) at FAIR/J-PARC 

- Self-consistent structure of eta(958)-nucleus
=> Possible Deformation (Compression) of Nucleus 

and Effects to the spectra.  
Meanings of the exp. upper limit may be changed.



ET
A0

7 
in

 P
en

is
co

la
, 1

1 
M

ay
 2

00
7

＊ No width (absorptive process) for eta(958) states
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＊ Large deformation (compression) for 1s eta(958)
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n No clear peak. Upper limit is obtained.

n Aftre GSI exp., for further studies,
- Theoretical eta(958)-N and -Nucleus interactions 
- Semi-exclusive exp. (p,dp) at FAIR/J-PARC 

- Self-consistent structure of eta(958)-nucleus
=> Possible Deformation (Compression) of Nucleus 

and Effects to the spectra.  
Meanings of the exp. upper limit may be changed.

Suzuna Kinutani started some discussions 
on Formation Spectra => Poster presentation
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【０】 Introduction 

【１】 mesic nucleus -- after GSI exp.--

【２】 : Hadronic systems from Anti-Protonic atom
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Hadronic systems from Anti-Protonic atom

n An idea proposed to JPARC

n Other channels and/or Theoretical evaluation
based on the formula for hypernucleus formation by stopped K 

Ex.)  from by Mai Hirao and Suzuna Kinutani

cf.) 
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n Based on 
Probability to form  bound states

Numerator

Abs(t)^2 term – from experimental BR of elementary process.  
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n An Estimation by Hirao and Kinutani
BR  

For 12C, case, 

==> 

so small !!
＊2 origins for small P 
(1) Small BR,  
(2) Large momentum transfer （~ 1GeV in this case）
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Thus, 
n Deacy modes with Relatively large BR

n Decay modes into 3 quasi-stable mesons with Back to 
back kinematics like  

will be interesting. 
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【０】 Introduction 

【１】 mesic nucleus -- after GSI exp.--

【２】 : Hadronic systems from Anti-Protonic atom

【３】 mesic nucleus 
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＊

＊

reaction (strong absorption) data=>

=>       decay into photons.  Not strong.  Not absorption but decay.   
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＊ momentum distribution 
=> photon momenta simulation
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【０】 Introduction 

【１】 mesic nucleus -- after GSI exp.--

【２】 : Hadronic systems from Anti-Protonic atom

【３】 mesic nucleus 

【４】 Summary
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n Summary 

＊ ： Deformation (compression) effects may change 
the meanings of the data (upper limit).  

＊ ： Hadronic systems production from Anti-Protonic atom 
may be interesting. Not only stopped but also in-flight. 

＊ ： Let’s see what happen experimentally.  
(Magda’s talk.）

Suppose there is nuclear deformation, nuclear deexcitation
should happen simultaneously. Something could be seen. 

( Formation by in-flight p-bar) 


