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 World Premiere Rare Isotope laboratory Energy 
range up to 350 MeV per nucleon 

 Able to create nuclear matter 

  up to twice the normal nuclear 

  matter density 

 

 

 

 

 

 Optimal to study of the high density 
dependence of symmetry energy. 

 Require TPC inside a magnetic field.  
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 p+-p- ratio 

 Proton-neutron ratio 

 Light ion ratio (t-3He) 

 Particle flow of pions, protons, 
neutrons and light ions 
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  The U.S. collaborators will be responsible for the 
design and construction of the TPC and for initial 
testing of the TPC at MSU.  

 RIKEN and the Japanese collaborators will be 
responsible for  
 Procurement of the SAMURAI dipole 

 Development of the TPC laser calibration system, 

 TPC gas handling system 

 TPC mounting and transportation hardware, 

 Target, the beam tracking 

 TPC electronics and data acquisition  

 Ancillary trigger scintillation array 
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Superconducting Analuzer for Multi particles from  

  Radio Isotope Beams (with 7 Tm) 



SAMURAI-TPC 

 

 

 

 

SPiRiT 
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 Investigate general trend of pion production in 
nucleus-nucleus collisions around RIBF 
energies. 

 Test response of large TPC to heavy (Z>50) 
nuclear beams. 

 Test electronics for Gating Grid 

 Test Sampling rate 
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• Target :  In ~ 390 mg/cm2 

• Typical Intensity : ~ 107 ppp 

• Range Counter : 14 layers (+2) of Sci. 

• measured angle (θlab) 

 :  30, 45, 60, 75, 90, 120 degree  

• solid angle : 10 msr 

Beam         28Si 132Xe 

Energy(AMeV) 400, 600, 800   400 



 ～400MeV/u 

    Pion’s are rare 

 

   less than 1/100 of  
protons 
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129, 132, 136Xe+CsI 400 MeV/u 

 Minimize Coulomb effect 

 Mainly at 45o and 90o for high statistics 

 

 Beam Time 2011/9/14-28 ＠ HIMAC 

 typical beam rate : 1*107 ppp 

 CsI (~130Xe) target 350 mg/cm2 

 Event rate : 200~1200 event/s  

 Trigger rate : 200~600 events/s 
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Basic feature: 

 State of Arts 

technology 

 Capable to handle 

     1KHz – 10Gb/s 

 Wide dynamic range 

       10.5 bits 

 Capacitive Array 1-512 

 Sampling   1-100MHz 

Ideal for SAMURAI-TPC 

Read-out 
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T2K electronics: The same A/D convertor as AsAd. 

What have we tested in HIMAC? 

1. TPC & electronics responses to the heavy-ion beam:  
• Xe132(Z=54),400MeV/u, 10k/spill, (1 spill=0.3sec in 3.3 sec) 
2. Gating grid 
3. Sampling rate dependency on the drift-axis resolution? 

Prototype TPC: Similar structure as 
SAMURAI-TPC 

Gas: P10 
Wires: 
G+G-: gating grid wires  
-180V, -180V to open, -260V, -100V to 
close  
F: field wire 
S: sense wire 
~550V for Z=54, ~1100V for Z=1 
C: shield wire 
 

M.Adamczyk et al. The BRAHMS experiment at RHIC, 
NIM A499(2003)437 

Heavy ion beam! 

Proton from reaction! 



 Test of Gating grid:  
  1. prevent gain shift 
  2. protect wire from space charge 

Gating Grid: OFF Gating Grid: ON 

Gain Shift 

Work as prompted 

TPC Pad Plane 

Z=50 
beam 

Yellow: beam pad 
Green: beam neighbor pad  

Gain->850V 

500mV 50mV 

4μs 3μs 





AGET0 
AGET1 

AGET2 

AGET3 
AGET3 



  Obtained 40 pieces of  Extruded Scintillators 
developed for T2K experiment. 
 
 
 
 
 
 

 Plan to use wave-length  
     shifter and MPPC read-out 
 Started simulation of event  
      topology and  R&D 
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Analogue probe 

 

 

Logic input 

(trigger etc.) 

 

 

Logic output 

(from FPGA 

Discriminator output 

(32 ch, LVDS) 

32 MPPC input 

Data taking system 

Operation parameter 

• Bias voltage adjustment 

• Threshold 

• Gain 

 

KEK-Tohoku test board 

Data taking via network 

Speed 14kHz for 32 ch data 



 We are preparing for SPiRiT used for  
symmetry energy experiments at RIBF. 

 We should be ready by the end of summer in 
2014. 

 

 

 We expect another exciting and busy year . 

 Please Stay  Tune with us. 
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