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The Standard Mode and the  “normal” matter 



The Standard Model 
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Is there any place for strangeness 

in the Universe? 





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

(strangeness) with nuclear matter? 

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCO2tgMK4zscCFQKzFAodVEgDFQ&url=http://tinybuddha.com/blog/do-happy-give-an-uncomfortably-long-hug/&ei=d7nhVa2WIILmUtSQjagB&psig=AFQjCNHqu70VQ41dQv9kIcNEW8fGHfDuVA&ust=1440942732502109


How strong is the interaction of kaons 

(strangeness) with nuclear matter? 
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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 
 

 





The DAFNE collider 

or the best possible 

beam of low energy  kaons 



 

K+ 

K- 

e- 

e- e- e- 

e- 
e- 

e- 

e- 

e- 

e- 

Flux of produced kaons: about 1000/second 

e+ 

e+ 

e+ 

e+ 

e+ 

e+ 
e+ 

e+ 

The DAFNE principle 



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 
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Antikaonic 

Matter 

At 

DANE: an 

Experiment 

Unraveling 

Spectroscopy 

 

 

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 – step 0 – feasibility studies 
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Energy loss 

PRELIMINARY 

Preliminary evaluation with 2-body decay 





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

data taking till December 2012 
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Low-energy kaon scattering 

below 100 MeV/c missing: 



Low-energy kaon processes 

below 100 MeV/c missing: 









Carbon hypernuclei signals (carbon) – 

very preliminary 



AMADEUS dedicated setup 













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) 

• -> WE INVITE YOU TO JOIN THE 

AMADEUS  COLLABORATION 
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Frontiers in hadron and nuclear 

physics with strangeness and charm 

19 Oct 2015 to 23 Oct 2015 
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There is a theory which states that if 
ever anybody discovers exactly what the 
Universe is for and why it is here, it will 
instantly disappear and be replaced by 
something even more bizarre and 
inexplicable. There is another theory which 
states that this has already happened. 
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Hadronic systems with STRANGENESS 





- Hypernuclear physics 

? Deeply bound kaonic nuclei 




