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AMADEUS 
 
 

AMADEUS collaboration 
116 scientists from 14 Countries and 34 Institutes  

 
 LOI: 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 DAFNE:  Experiments with Unraveling Spectroscopy 
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AMADEUS  present status 

• Analyses of the 2002 – 2005 KLOE data 
 

•Analyses of the dedicated 2012 data with pure carbon target 

 

• R&D for dedicated setup(s) 

 

• Studied channels resulting from the low-energy K- interactions 

in nuclear matter: 

  p from 1NA or 2NA 

  d and t channels 

  (1405)  00 

  (1405)  +-  (-+)  

  N  N 

 study of  

 ……..others ongoing…..  
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(Slides from the talk of Kristian Piscicchia  
at ECT* Trento, Oct. 2013) 
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First studies of the KLOE data have shown the 

excellent capability of the KLOE detector to perform 

AMADEUS  physics 
 

 

 
Experimental programme of AMADEUS 

Unprecedented studies of the low-energy charged kaons interactions in 

nuclear matter: solid and gaseous targets (d, 3He, 4He) in order to obtain unique 

quality information about: 

 

 Settle the nature of the controversial Λ(1405) 

 

 Low-energy charged kaon scattering and cross sections for momenta lower   

than 100 MeV/c (missing today) 

 

 Possible existence of kaonic nuclear clusters (deeply bound kaonic nuclear 

states) 

 

 Interaction of K- with one and two nucleons. 

 

 Many other processes of interest in the low-energy QCD in strangeness 

sector -> implications from particle and nuclear physics to astrophysics 

(structure of  neutron stars) 
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Experimental programme of AMADEUS 

Scattering & Cross sections 
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Experimental programme of AMADEUS 

Cross sections 



Kpp nuclear cluster 

 

SIDDHARTA 



Kpp – E27 (J-PARC), Hadron2013, Nara 
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Experimental programme of AMADEUS & 

Experiments at 

DAFNE 
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AMADEUS  – cryogenic gaseous target 

•  cryogenic gaseous target cell 

•  scintillating fibre detector 



Cargnelli.Amadeus-9.ppt 
19 

Entrance wall DC 

600 mm C-fiber 

+120 mm Al 

beam pipe 

600 micron Be-Al (60:40) 

kaon trigger 

scint. fibers 1 mm2   

Target cell l=20cm, 

filled with cryo He gas 

0.04 × liq. Dens. 

degrader 

6 segments 

100-1000  mm kapton 

degrader 

6 segments 

100-1000  mm kapton 

vacuum 

vessel 

exit window 

750 micron C-fiber 

target 

windows 

500 micron C-fiber 

material properties used: 

C-fiber:   dens = 1.5 g/cm3  

scintillating fibers: BC-420 (NE102 equiv) 

dens = 1.032 g/cm3  

MC simulation for cryogenic gaseous target 

  high K- stopping density 
  improved K+ tracking due to 
     scintillating fibre detector 
  excellent tracking capability 
     due to KLOE CDC 
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AMADEUS   – advanced setup 

•  active target TPC filled with pure gas with GEM technology,  

with 2 read-out sides; R&D work within EU-FP7 HadronPhysics3 

cathode plane 

GEM foil stack 
 read-out plane, 
pixel structure 

beam pipe 

start detector, 
scintillating fibre 



Technical papers in 2013; 

 
1) Performances of a GEM-based Time Projection 

Chamber prototype for the AMADEUS experiment 
e-Print: arXiv:1302:3054 

 

2) Characterization of a scintillating fibers read by MPPC 
detectors trigger prototype for the AMADEUS, JINST 8 
(2013) T05006; 
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Forming an international collaboration and 

going from LOI to TRD 
• LNF– INFN, Poli. Milano, other INFN sections 

•  Stefan Meyer Institut für subatomare Physik 

•  Physikalisches Institut, Universität Heidelberg 

•  GSI Helmholtzzentrum, Darmstadt 

•  Physik Department, Technische Universität München 

•  RIKEN, Japan 

•  University of Kyoto, Japan 

• IFIN-HH Bucharest, Romania 

• Univ. Zagreb 

• others 

                                 granted beam time schedule 
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Project funding 

Potentil Funding Agencies in: 

  Germany 

  Austria  

  Japan 

  Romania 

  Croatia 

  Italy 

 EU Horizon 2020  

as well as possible EU projects within Horizon2020  

   need a granted beam time schedule! 
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Conclusions 

Analyses of the KLOE data and of dedicated carbon-taregt  

run have shown the excellent capability of  the  KLOE  

detector  to  perform  AMADEUS-like  physics 

  
 

  dedicated beam time schedule for AMADEUS is  
     necessary for: 
 

  forming an international collaboration 

  funding for detector upgrade  and personnel 

 
 


