


Impossible to deduce precise YN interactions  
Not possible for YY interactions 

Using hypernuclei as a micro-laboratory 
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Accessible to neutron- and 
proton rich hypernuclei 

Other exotic searches also 
possible 
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C. Rappold, PhD thesis 
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Beam: 6Li at 2 A GeV, 3X106 /s 
Active Target: 12C, 8 g/cm2 



Beam: 6Li at 2 A GeV, 3X106 /s 
Active Target: 12C, 8 g/cm2 



C. Rappold, D. Nakajima, E. Kim, PhD thesis,  
NPA 881 (2012) 218,  
C. Rappold to be published 



p + π- for Λ 3He + π- for 3ΛH  4He + π- for 4ΛH 

E. Kim, PhD thesis, NPA 881 (2012) 218 



Fit to the signal + background model
 Fit to the background-only model


E. Kim, PhD thesis, C. Rappold to be published 

Np = 280±63 



Fit to the signal + background model
 Significance


Zmax = 6.7 σ


E. Kim, PhD thesis, C. Rappold to be published 

Np = 280±63 



-100 mm < Vertex Z < 300 mm 
(including target region)


-20 mm < Vertex Z < 300 mm 
(behind target region)


--- data 
--- mixed event


--- data 
--- mixed event


E. Kim, PhD thesis, C. Rappold to be published 



Fit to the signal + background model
 Significance


Zmax = 4.5 σ


E. Kim, PhD thesis, C. Rappold to be published 

Np = 154±49 



-100 mm < Vertex Z < 300 mm 
(including target region)


-20 mm < Vertex Z < 300 mm 
(behind target region)


--- data 
--- mixed event


--- data 
--- mixed event


E. Kim, PhD thesis, C. Rappold to be published 



Fit to the signal + background model
 Significance


Zmax = 4.8 σ


E. Kim, PhD thesis, C. Rappold to be published 

Np = 123±33 
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E. Kim, PhD thesis, C. Rappold to be published 



4
ΛH 

E. Kim, PhD thesis, C. Rappold to be published 
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E. Kim, PhD thesis, C. Rappold to be published 
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E. Kim, PhD thesis, C. Rappold to be published 



Λ	

 3
ΛH 4

ΛH 

262      ps +56 
-43 188      ps +67 

-45 140      ps +48 
-33 

χ2/ndf = 0.43  χ2/ndf = 1.20  χ2/ndf = 0.71  

E. Kim, PhD thesis, C. Rappold to be published 



O. Bertini, Ph.D. thesis 



9.5 σ	

 12.8 σ	

 7.3 σ	
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-100 mm < Vertex Z < 300 mm 
(including target region)


-20 mm < Vertex Z < 300 mm 
(behind target region)


--- data 
--- mixed event


--- data 
--- mixed event


E. Kim, PhD thesis, C. Rappold to be published 



Fit to the signal + background model
 Significance


Zmax = 5.3 σ


E. Kim, PhD thesis, C. Rappold to be published 

Np = 202±67 



-100 mm < Vertex Z < 300 mm 
(including target region)


-20 mm < Vertex Z < 300 mm 
(behind target region)


--- data 
--- mixed event


--- data 
--- mixed event


E. Kim, PhD thesis, C. Rappold to be published 



Fit to the signal + background model
 Significance


Zmax = 5.0 σ

Np = 143±64 

E. Kim, PhD thesis, C. Rappold to be published 
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180      ps +27 
-23 

χ2/ndf = 0.76  
d+π-	

 t+π-	



χ2/ndf = 0.72  

189      ps +45 
-35 

E. Kim, PhD thesis, C. Rappold to be published 



d+π- t+π- 

E. Kim, PhD thesis, C. Rappold to be published 



E. Kim, PhD thesis, C. Rappold to be published 





nnΛ	

 triton    +   π-	



deuteron    +    n	







S2 



S3(S2) 
TOF detector 

Drift chamber 

6Li, 3He, 4He 
π- 

p, 3He, 4He, d, t 

Λ, 3ΛH, 4ΛH,  
d+π-, t+π- 

Tracking 
ΔE 
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ΔE 
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To FRS S4 
SKS+ from J-PARC 



S2 
to S4 







6.4 MeV -> 0.8 MeV 





Known hypernuclei 
6
ΛH 



217      ps +19 
-16 191      ps +20 

-18 

C. Rappold to be published 



Known hypernuclei 
104 /week 
103 /week 
With hypernuclear separator 
Magnetic moments 

Phase 1 (2014-2018) at GSI 
Proton rich hypernnuclei 

Phase 2 (2018-) at R3B/FAIR 
Neutron rich hypernuclei 

Phase 3 (202X-) at FAIR 
Hypernuclear separator 





8B momentum 8B + π- invariant mass 

0.85 MeV  



Known hypernuclei 
104 /week 
103 /week 
With hypernuclear separator 
Magnetic moments 

Phase 1 (2014-2018) at GSI 
Proton rich hypernnuclei 

Phase 2 (2018-) at R3B/FAIR 
Neutron rich hypernuclei 

Phase 3 (202X-) at FAIR 
Hypernuclear separator 




