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The Standard Model 
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The Standard Model 



The low-energy kaon-nucleon/nuclei interaction 

studies are fundamental for understanding 

QCD in non-perturbative regime: 

 

- Explicit and spontaneous chiral symmetry 

breaking (mass of nucleons) 

- Dense baryonic matter -> 

- Neutron (strange?) stars EOS 

- Dark matter with strangeness? 

 
Role of Strangeness in the Universe from particle 

and nuclear physics to astrophysics 
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Low-energy kaon-nuclei 
Interactions studies 
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Could strangeness play a role in neutron stars? 
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How strong is the interaction of kaons 

(strangeness) with nuclear matter? 
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How strong is the interaction of kaons 

(strangeness) with nuclear matter? 
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DAΦNE, since 1998  



Ideal for low-energy kaon physics: 

kaonic atoms 

Kaon-nucleons/nuclei interaction 

studies 

 Φ → K- K+ (49.1%) 

 Monochromatic low-energy K- (~127MeV/c) 

• Less hadronic background due to the beam 

  ( compare to hadron beam line : e.g. KEK /JPARC) 



The DAFNE collider 

the best possible 

beam of low energy  kaons 

Kaonic atoms Hypernuclei 
Low-energy 

Kaon-nuclei 

(deeply bound) 

DEAR 

SIDDHARTA 

SIDDHARTA-2 

FINUDA 
FINUDA 

AMADEUS 



AMADEUS proposal 
 
 

AMADEUS collaboration 
116 scientists from 14 Countries and 34 Institutes  

 
lnf.infn.it/esperimenti/siddharta 

and 
LNF-07/24(IR) Report on lnf.infn.it web-page (Library) 

 
AMADEUS started in 2005 and  

was presented and discussed in all the LNF Scientific 
Committees 

Antikaon Matter At DANE:  Experiments with Unraveling Spectroscopy 

EU Fundings FP7 – I3HP2: 
Network WP9 – LEANNIS;  

WP24 (SiPM JRA);  

WP28 (GEM JRA) 



 AMADEUS experimental program 

-  investigation of the  L(1405)  properties, 

 

-  extraction of hyperon-nucleon two and three body interactions  

YN (NN) → stong impact on the EOS of neutron stars 

 

-  K-/+ N elastic and inelastic scattering cross section  below 100 

MeV/c 

 

-  search for  kaonic nuclear clusters (deeply bound kaonic nuclei) 

  

- study of neutron rich hypernuclei 

 

- Many other porcsses of interest 

Unprecedented studies of the low-energy charged kaons 

interaction in nuclear matter in order to obtain unique quality 

information about: 



• AMADEUS – step 0 – feasibility studies 
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AT-REST  (K- absorbed from atomic orbit)  or  IN-FLIGHT 

(p
K
~100MeV) 

Advantage: 

excellent resolution ..  

s
pL  

= 0.49±0.01 MeV/c  in DC gas  

s
mgg  

= 18.3±0.6 MeV/c2   

 
Disadvantage: 

Not dedicated target  → different nuclei 

contamination →   complex interpretation .. but  

→  new features .. K-  in flight absorption. 

 K-
  

 K+
  

K-  absorption on light nuclei 
 

from the materials of the KLOE detector 

DC gas (90% He, 10% C
4
H

10
)      &     DC wall (C + H)  





event selection  

 dE/dx 

information 

protons pions 

1st step :   Λ → p + π
-

  identification 
(BR = 63.8%) 

p - π
-

 identification via: 
 

•  dE/dx information 
 

•   E
k

 deposited in the EMC 



Energy loss 

PRELIMINARY 

Preliminary evaluation with 2-body decay 



• Pure carbon target inserted in KLOE end of August 2012 ; 

data taking till December 2012 















Phys.Lett. B758 

(2016) 134-139 







Low-energy kaon scattering 

below 100 MeV/c missing: 



Low-energy kaon processes 

below 100 MeV/c missing: 



Carbon hypernuclei signals (carbon) – 

very preliminary 



What about the future? 

• AMADEUS scientific case -> extract GOLDEN 

channels 

• AMADEUS dedicated setup  

 

 



• AMADEUS scientific case 

- Lambda(1405) 

- Deeply bound states 

- Hyperon-nucleon interaction(s) 

- Hypernuclear physics 

- Scattering 

- ….. 

 



• AMADEUS dedicated setup 

 

 



http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIPsufiR6scCFaErpgodcloOhw&url=http://www.lnf.infn.it/kloe/pict/special/&psig=AFQjCNHLA0B7wySkQRNhNqurygIaIVyD0w&ust=1441894542821820




Possible scenario 

• Use KLOE calorimeter only: 

- Inside set detector systems (tracker, active 

target…..) 

 

• Use KLOE calorimeter and DC 

 

• Other possible ideas?  

 

 



AMADEUS dedicated setup 
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Conclusions 
• AMADEUS has an enormous potential to 

perform complete measurements of low-energy 

kaon-nuclei interactions in various targets 

-> does strangeness play a role in the Universe? 

 

• Data analyses ongoing -> papers coming soon 

 

• For future: AMADEUS  dedicated setup with 

new active targets (gas and solid) 

• Which setup? Which golden channels? 

 

 

 




