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B = 105±2±5 MeV 
Γ = 118±8±10MeV 

B = 115±6±4 MeV 
Γ = 67±14±3 MeV 

✔Dose the simplest  Kaonic nuclei “K-pp” 
exist? 
✔How much deeply bound ? 
 
✔Λ(1405): deeply bound KbarN state or not ? 

Y. Akaishi & T. Yamazaki, Phys. Lett. B535 (2002) 70. 

Y. Akaishi & T. Yamazaki, Phys. Rev. C65 (2002) 044005. 

pp➜K+Λp 

M.Agnello et al. , PRL 94, 212303 (2005) 

T. Yamazaki et al., Phys. Rev. Lett. 104, 132502 (2010) 



J-PARC E15 Experiment 

• Search for K−pp bound state by using In-flight  3He(K−,n) Reaction  
• Measuring “K-pp”  from production to decay . 
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• Spectroscopic study of Hyperon Resonances  
• below KbarN threshold via the (K－,n) reaction on Deuteron.   

 
 
 
 

J-PARC E31 Experiments 

Non-resonant 
I=1 

Σ*(1385) 
P-wave 
I=1 Λ*(1405) ? 

Y*(mass) 

S-wave 
I=0,1 

1420MeV/c2? 

1405MeV/c2? KN :1432MeV   

Λ(1405) and BG(NR/∑*) 
• S-wave,I=0   
 →Λ*(1405)→π0∑0,π-∑+ ,π+∑- 

• S-wave,I=1   
 →non-resonant(NR) 
• P-wave,I=1     
 →∑*(1385)  → π0Λ,π-∑+ ,π+∑- 

Purely I=0 

・Possible  
       ID  of  I=0 in KbarN→π∑ 
・Possible  
 decomposition of I=0 amplitude. 
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Motivation 
・To clarify whether Λ(1405) is KbarN resonant state. 

  J-PARC E31 [the(K-,n) reaction on Deuteron.] 
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d(K-,n) reaction is KbarN direct reaction. 
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1406.5MeV/c2 
R. J. Hemingway, Nucl. Phys. B 253, 742 

(1985)  
 
   

1420MeV/c2 
 Chiral Unitary Model predicted. 
  ・D.Jido, A.Oller, E. Oset A.Ramos, and –G. 

Meissner, Nuclear Physics A 725,  181-
200, 2003 

 ・D. jido, E. Oset and T. Sekihara, Eur. 
Phys. J A42(2009) 257  

 
 

 J-PARC E31 experiment 
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 J-PARC E31 experiment 
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π-Σ+ decay mode π+Σ-decay mode π0Σ0 decay mode 

 
 
Calculated by chiral unitary model [1] / data [2]. 
 
[1]D. jido, E. Oset and T. Sekihara, Eur. Phys. J A42(2009) 257  
[2]R. J. Hemingway, Nucl. Phys. B 253, 742 (1985)  
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Status of J-PARC E15 / E31 
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the completed K1.8BR spectrometer [Jun. 2012] 
beam dump 

beam sweeping 
magnet 

liquid 3He-target 
system 

CDS 

beam line 
spectrometer 

neutron counter & 
TOFstop/proton counter 
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Kaon Beam Spectrometer 

kaon identification at trigger level: AC 
 mirror reflection type aerogel 

Cherenkov counter (index = 1.05) 
 π detection eff. = 96% (th=5p.e.) 

beam momentum: D5 & PDC & BLC 
 dipole and wire drift chambers 
 expected momentum resolution = 0.1% 

TOF(BHD-T0)  
• Run#40 
• +1.0 GeV/c 
•  ESS1 = 
  +/-250kV 

beam trigger: BHD & T0 
 plastic scintillator arrays 
 TOF length (BHD-TO) = 7.7m 
 σ(TOFBHD-T0) = 160ps  
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Cylindrical Detector System (CDS) 

solenoid magnet 
bore φ1.18m, length 1.17m 
0.7T operation 

CDH (Cylindrical Detector Hodoscope) 

36 plastic scintillators 
FM-PMTs 
σ(TOFT0-CDH) = 160ps 

CDC (Cylindrical Drift Chamber) 

wire drift chamber 
15 layers, 1816ch 
solid angle = 2.6π 
gas = Ar:C2H6/50:50 
 

obtained CDC resolution of 
200µm is took into account 

Monte Carlo 

CDH 

CDC 
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Backward Proton Detector (BPD & BPC) 

BPD (Backward Proton Detector) 

70 plastic scintillators 
MPPC 
σ(TOFT0-BPD) = 160ps 

BPC (Backward Proton Chamber) 

wire drift chamber 
8 layers 
@ upstream of Target. 

p 

K 

n 

B
P

D
 BPC 

CDC 

3He 

Target image  
Request CDHhit 

BPC 

BPD 

Λ(1405)→∑0 π0→Λγπ0→ (p π-)γ π0 

π- 
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beam profile @ forward counter 
w/ USHIWAKA = 1.0T [Run#43] 

Beam Sweeping Magnet 

USHIWAKA magnet 

beam profile monitor 
@ beam dump 

beam 
dump 

TOFstop counter proton counter 

TOFstop 
counter 
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Neutron Counter 

TOF(NC-T0) in Jun 2012 

all systems have been ready 
since May 2012 

NC construction was 
 completed in Apr. 24 2012 

Neutron counter 
plastic scintillator array 
16 segments * 7 layers 

[320(w)*150(h)*35(d)cm] 

TOFstop / proton counter 
plastic scintillators 
32+27 segments 

neutral particles (γ & n) have been successfully 
detected and identified by the NC 

γ n 

 K- beam 
 CDH hits 
 forward neutral 
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Analysis Status 
Engineering run 
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CDS Performances 

XY plane YZ plane 
Liquid 4He(run#40)/ 3He(run#43) inside 
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TOF measurement [T0-NC] 

γ n 

Low Back Ground rate! 
 

K- incident, Neutral particle hit in NC. 

Accidental background 

ToF[ns] 

Data taking:~17 hours 
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γ- peak 
σ(1/β) =0.0036 
 
 

1/β 

π incident, neutral hit in NC 

1/β  Time response of NC 

Flight path ~15[m] 
Time resolution ~180[ps] 
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1/β  spectrum of scattered neutral particles (K- beam) 

1/β 

K incident,  
neutral hit in NC,  
1 decay particle CDH hit 

γ- peak 
σ(1/β) =0.0057 
 
 

Bound state event? 
Analyzing now. 

Vertex point is assumed 
 target center. 
Resolution must be 
improved  
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Summary 

• Search for deeply-bound kaonic nuclear state and 
Spectrosopic study of Λ(1405) will be performed  by 
the (in-flight K-, n) reaction @K1.8br.  
 

• Engineering run with full-setup @Jun. 2012. 
 

• All system work well !! 
 

• Production run will start in next winter. 
  
      Physics data is coming soon !! 
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Back up 
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The J-PARC E15 Collaboration 
http://ag.riken.jp/J-PARC/collaboration/ 
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J-PARC E31 Collaboration 
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