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Antikaon Interactions with Nucleons and Nuclei 
                            
            
 
         
 
 
A review is given on the present situation concerning the theory of antikaon-nucleon 
interactions based on chiral SU(3) dynamics. 
The importance of high-precision threshold data and of measurements of Pi-Sigma mass 
spectra is emphasized.  
Results for the K-pp system from Faddeev and variational calculations are analyzed in 
comparison. Extrapolations to larger Kbar-nuclear systems are discussed. 
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Kaonic helium-4 X-ray measurement in SIDDHARTA 

 
 
Abstract: 
The kaonic helium-4 3d->2p X-ray transition was measured in a gaseous target, where 
Compton scattering in helium is negligible. The X-rays were detected with large-area 
Silicon Drift Detectors (SDDs) using the timing information of the K+K− pairs produced 
by phi decays at the DAFNE e+e− collider. A new value of the strong interaction shift of 
the kaonic 4He 2p state was determined to be 0+/-6 (stat)+/-2 (syst) eV, which confirms 
the recently obtained result by the KEK-PS E570 experiment. A resolution of the long-
standing kaonic helium puzzle provided by the E570 experiment is now firmly 
confirmed by the present work. 
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Precision spectroscopy of kaonic helum-3 X rays at J-PARC 
 

 
 
 We will measure X rays from kaonic helium-3 atoms, which have not been measured 
before, at the J-PARC hadron facility to derive crucial information on the KN strong 
interaction at low energy (J-PARC E17). 
A novel X ray detector, Silicon Drift Detector (SDD), will be used to achieve a few eV 
precision to determine the X ray energy. 
At present, the preparation of the experiment is intensively in progress. In this 
contribution, the present status of the E17 experiment will be overviewed. 
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Study of the K- hadronic interactions in the KLOE data. 
 
 
The AMADEUS collaboration is investigating the hadronic interactions of K- in the 
KLOE setup in the collected data from previous KLOE runs [1]. 
The KLOE drift chamber [2] is composed mainly by helium, and a Monte Carlo  study 
[3] shows how 0.1% of the K- flying through the chamber should be  stopped in the gas, 
giving an unique scenario to study the developed  hadronic interactions in such an 
"active target". 
 
Results of the analysis of a sample of the 2005 KLOE data (corresponding  to an 
integrated luminosity of 1.1 fb-1) are presented based on the search  of correlations of 
neutral and charged particles with detected  Lambda(1115) hyperons. The analysis of 
the Lambda-p, Lambda-d, and a  invariant mass spectra for the Sigma0-pi0 gave first 
class  results which will be presented, and have shown the capabilities in  performing 
nuclear physics measurements with the KLOE detector. 
 
The number and the quality of the signal opens the door for studies of  many hadronic 
physics hot topic items, proving KLOE to be a powerful  instrument for performing 
very interesting physics in the strange nuclear  and hadronic physics sectors. 
 
References: 
 
[1] O. Vazquez Doce, presentation on 37th LNF Scientific Committee,  
http://www.lnf.infn.it/committee/ (2008). 
[2] M. Adinolfi et al., Nucl. Instr. Meth. A 488, 51-73 (2002) 
[3] M. Cargnelli, C. Petrascu, O. Vazquez Doce and KLOE K-charged  group,  
KLOE memo 337 (2007). 
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Future Experiments employing pion beams at GSI 
 
 
High intensity pion beams, as currently available at GSI, can be used to study the 
behavior of big variety of particles with strangeness  content. 
The production of the Lambda(1405) in the pi- + p -> Lambda(1405)+K0s reaction is 
particularly interesting to investigate possible   differences respect to photon, kaon and 
proton induced reactions and achieve a complete   picture. 
On the other hand, the phi production on several targets can deliver an useful tool to 
study the in-medium properties of this meson. 
We are currently planning  measurements with a pion beam using the  FOPI 
spectrometer together with a novel GEM-TPC detector to be used as a vertex tracker. 
Parallel to that, we are developing a  pion beam tracking system to be  implemented in 
the HADES spectrometer, where the highest intensity for pion beam are expected. 
We present the first feasibility studies for these two projects, the  status of the hardware 
development and discuss the physics goal we are currently aiming to. 
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HadronPhysics2 and beyond 
 
 
An overview of the running HadronPhysics2 project is given. The role of the 
HadronPhysics projects in the Framework Programmes of EU is discussed. 
The overall strategy of the Commission to optimize the remaining budget for Integrating 
Activities in FP7 is shown. 
An indication is offered for the next Call of FP7 and, then, beyond FP7. 
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Double Antikaon Production in Nuclei by Stopped Antiproton Annihilation 
 
  
 
 
 
  
 
This talk is based on a Letter of Intent submitted in June 2009 to J-PARC by 
M. Iwasaki, P.  Kienle, H. Onishi, F. Sakuma, and J. Zmeskal. We propose to 
search for double strangeness production by antiproton annihilation at rest 
on 3He nuclei. The proposed experiment will provide significant information 
on double strangeness production and double strange nuclear cluster states. 
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Where is the K^-p quasi-bound state located, strongly bound or 
weakly bound ? Experimental discrimination between Lambda(1405) and 

Lambda(1420) 
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The investigation of Λ(1405) state in the stopped K- reactions on deuterium 
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Search for a [K$^-$pp] bound state with FOPI - Status of the Experiment 

 
 
 
 
The FOPI collaboration has proposed in 2007 the investigation of the reaction p+p 
\rightarrow K$^+$ + X \rightarrow K$^+$ + $\Lambda$ + p in order to search for a 
possible bound state X $\equiv$ K-pp. The experiment has been carried out in 
august/september this year at the SIS accelerator at the GSI Darmstadt using the FOPI 
detector. For this experiment, the FOPI detector has been newly equipped with a liquid 
hydrogen target, a start detector/veto detector system, and a Lambda trigger built out of 
two layers of silicon strip detectors. The presentation will contain the present status of 
the experimental performance and the analysis. 
As an outlook, a planned experiment to study further the K$^-$ production and 
propagation in nuclear matter using the secondary pion beam at GSI-SIS will be 
discussed. 
 

 

 


