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E15 experiment 
in-flight 3He(K-, n) reaction  & its exclusive measurement  

=> Search for KNN bound states both via  formation & Decay 
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E15 aims to  detect of  
3He(K-,Lpn) reaction 
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What can we learn from Lp invariant mass  
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FINUDA 

 

 

B = 115±6±4 MeV 
G = 67±14±3 MeV 

• FINUDA Exp. @ DAFNE 
• 6Li, 7Li, 12C target  stop K−  
• Lp invariant mass 

• If Kpp decays to Lp final state, Kpp can 
be derived  Kpp bound state from Lp 
invariant mass (FINUDA exp) 

• FINUDA  applied stopped K-  reaction 

=>tagged back-to-back Lp 

 

 E15 exp  in-flight  K- on 3He target 
o Does 2/3 nucleon absorption exists? 

o Lpn p multi-body? 

 

o =>it is important to identify all 
particles in final state 

 



Multi-Nucleon 
absorption@3He target 

 p- stopped [1] 

◦ Clearly seen 2nucleon absorption  

   &FSI (50%/p stopped) 

◦ 3nucleon absorption <3% /p stopped 

 p- in-flight [2],[3] 

◦ 2nucleon absorption 0.85 ± 0.17mb (266 MeV/c) 

◦ 3nucleon absorption 3.7 ± 0.6 mb(220 MeV/c) 

◦ 2NA/3NA ~25%  
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Measurement  
In-flight K- multi-nucleon  
absorption is NEW!! 
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Cylindrical Detector System 
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CDC 

Hodoscope  
And Solenoid 

• To detect the decay particles from 3HeTarget 
• Momentum reconstruction 
• Particle identification 
  

• Size : 99 x 30 x 700 mm3 

                                      (W x T x L) 

• Configuration : 36 modules 

• PMT : fine-mesh type (H8409) 

 Cell Drift length~9mm 

 Layer 15 layers  

 Read out : 1816 ch 

 Gas : Ar-C2H6 (50:50) 

CDC (15 layers, 1816ch) + CDH (36 seg) + 0.7T 
solid angle: 60% of 4p 



PID & Tracking efficiency 
Tracking eff 

 Total eff =94.0% 

 There is no geometrical 
asymmetry 
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Tracking eff. is estimated with events that 
“IH 1hit && CDH 1hit && IH-CDH is in 
same side of CDS ” 
Energy cut to select MIP 
TOF cut  to select MIP 
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p/K/p/d are clearly separated 
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1st Stage Physics Run 

 Accumulated data in the 1st 
stage physics run 

◦ ~1% of approved proposal 
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Jun.2006 proposed and approved @ 
1st PAC 

Feb 2009 first beam transportation 
to K1.8BR 

Mar.11 
2011 

the earthquake 

May 2012 completion of 
spectrometer construction 

March & 
May 2013 

1st physics run 

May.23 
2013 

the accident 
(run was stopped) 

1st physics run (May 2013) 

duration Kaon on target 

88 hours 5.0 x 109 



Lp event selection 

1. Event tagged by ppp- @CDS 

2. Requested no  forward 
charged particle  

3. Define L decay pair from 
the distance of closest 
approach (DCA) between p 
and p 

 

=>All DCA<1cm 
(DCA(Lp)<2cm)  

 

 



Invariant Mass pp- @ppp- events 
& Background  

 Corrected L peak center 
=1115.1(±0.3)MeV/c2 

=>(pdg value 1115.7MeV/c2) 
Signal/All ratio ~80% 
 
=>Selected DCA and other cut  
(estimated side band) 
Final Noise level =>8.6%  

I.M of pp- [GeV/c2] 10 



 3NA Lpn              ~75% 

 3NA S0pn            ~20% 

 3NA Lpnp           ~4% 

 else(i.e2NA+p)    ~1%      

M.M of 3He(K-,Lp)X [GeV/c2] 

M.M of 3He(K-,Lp)X [GeV/c2] 

3NA Lpn 

3NA S0pn 
3NA Lpnp 
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 Fitting 3NA/2NA + p events 
produced MC 

Decomposition of “missing neutron” 
region 



Dalitz’s plot of Lp (missing)n events 

 Kinetic energies of  
Lpn 3-bodys are 
plotted in phase 
space @CM 

=>events 2NA region 
is not enhanced  

=>3NA reaction is 
dominant? 

 n tagged with NC  

+ all   

(Tp-TL)/√3Q 

Tn
/Q

 

Neutron  

Proton 
L 

CDS acc. 

2NA events 
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 s of I.M ~10MeV 

 I.M. distribution is 
widely scattered 

=>3NA is dominant? 

 

Structure around   
K+p+p threshold? 

 

 

I.M of Lp 3He(K-,Lp)nmissing Data 

Sim 

Kpp B.E 50MeV 
        Width 50MeV 

I.M( Lp) of 3He(K-,Lp)nmissing [GeV/c2] 

K-+p+p threshold 
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Cross Section of I.M(Lp)  
via 3He(K-,Lp)nmissing  

 Acceptance correction by 3NA Lpn  
reaction (phase space uniformly) 

 

I.M( Lp) of 3He(K-,Lp)nmissing [GeV/c2] 

I.M( Lp) [GeV/c2] 
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Total cross section ~ 210mb 
        (~ 0.1% of total cross section of K-3He) 
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Summary 
 We accumulated the data of 1st physics run of 

the J-PARC E15 experiment  
◦ ~5x109 kaons on 3He 

 Preliminary results has been presented 
◦ Exclusive  3He(K-,Lp)nmissing 

=>indicates that 3 nucleon absorption  reaction is dominant?  
 2 nucleon absorption reaction is not  seen clearly 
 With assumption all events come from Lpn  phase space 

uniformly ,  cross section is evaluated to be  ~210mb 
 indicates structure around K+p+p threshold 

 Further analyses are under way 
◦ Detailed analysis of exclusive Lpn events 
 Finalize L/S rate in selected n missing 
 Finalize 3 nucleon absorption reaction cross section 
 2NA reaction upper limit  
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Background (side band) 

 

19 I.M( Lp) of 3He(K-,Lp)nmissing [GeV/c2] 

Final back ground ~21events=>8.6% 
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 Fitting 3NA/2NA + p events produced MC 

 =>2NA events are very few 

M.M & I.M of 3He(K-,Lp)X 

M.M of 3He(K-,Lp)X [GeV/c2] I.M( Lp) of 3He(K-,Lp) [GeV/c2] 
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cosOA(CM) of Lp 3He(K-,Lp)nmissing   

OA Lp OA Ln OA pn 

cosOA Lp cosOA Ln cosOA pn 
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Momentum(CM) of Lp 3He(K-,Lp)nmissing  

 Mom L Mom p  Mom n 

mom L[GeV/c] Mom p[GeV/c] Mom n[GeV/c] 
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3NA Lpn 3NA S0pn 

S-L conversion 
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Kpp 2NA (n spec) 


