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RIBF HI Collisions 

132
50Sn82  (n-rich) 

@200~300 MeV 

124
50Sn74 

High-density  

(participant region) 

r/r0~(g+1)    2.3 @ 300 MeV/nucleon                     

Light particle production 

Tsang et al. Phys. Rev. C 

86, 015803 (2012) 



One of good probes 

p--p+ production ratio  from HI collisions in wide range of d  

The pressure from symmetry energy 

    expels neutrons from   

    attracts  protons to  

             high density region of neutron-rich system. 

Bao-An Li et al., Phys. Rev. C 71, 014608 (2005) 

Suppress Y(n)/Y(p),  

Y(p-)/Y(p+), etc. 

Prediction of  

transport theory  
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108Sn+112Sn 132Sn+124Sn 
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SRC: K=2500 MeV 

   Heavy Ion Beams up to 238U at 345MeV/u (Light Ions up to 440MeV/u) 

BigRIPS: Large Acceptance Fragment Separator (80mradx100mrad, 

   dP/P:6%) 

Accelerator complex of two linacs and five cyclotrons  

Field integral =7Tm  

Pole Gap=80cm 
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Equipment 

 TPC  

   –Time Projection  Chamber 

 p+ , p- , p, d, t, 3He, 4He, 
IMF’s 

 The SAMURAI  chamber 
is at air 

 Trigger scint. array: 

 selects central collisions 
and suppresses peripheral 
collisions.  

 NeuLAND: 

 provides neutron 
information 

NeuLAND 

(Neutron 

Detectors) Target  

(124Sn, 
112Sn) 

TPC 

(Time projection 

Chamber) 

p- 

p+ 

R. Shane et al. 

Nucl. Instr. Meth. A 784 (2015) 513-517 
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Requirements:  

high DAQ rate (~1kHz)  

Good ADC resolution (>10bit).  

Z=1 particle measurement in  

the chamber where Z>50 beam 

passing through.  

 

Apply  newly developed  

GET system:  

 General Electronics for TPC  
 

AMS CMOS 0,35 μm 

E. Pollacco, et al., Procedia 37 (2012) 1799-1804 
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79Se + natural Al 
79Se + natural Sn 

October 22-23, 2015 
October 29, 2015 

238U Primary beam 
132Sn + natural Sn 

238U Primary beam: 
132Sn + 124Sn 
124Sn + 112Sn 

Z = 1-3 cocktail beam 

124Xe Primary beam: 
108Sn + 112Sn 
112Sn + 124Sn 

April 30 – May 6, 2016 April 8-10, 2016 

May 25 – June 1, 2016 

May 11-13, 2016 
May 20-22, 2016 

Cosmic ray studies 
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Impact parameter 
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Reactions from  

200 AMeV 79Se+Al     

10/23/2015, RIKEN 

Got OMEN 

   in cosmic event 

 April 13, 2016 
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 Nov. 2015 – Mar, 2016: Data analysis, calibration and improvement and 
development of online/offline software.  

 Jan – Mar, 2016: Insert and test TPC as well as all auxiliary detectors 
inside SAMURAI magnet. Move NeuLAND to 30 deg. Set up 
experiment SAMURAI22 and 15. 

 Apr., 2016: Commission of TPC inside SAMURAI magnet  

Primary Beam Target Ebeam/A dsys Goal Date 

124Xe 
108Sn 112Sn 300 0.09 Probe minimum d 4/30-5/4 

112Sn 124Sn 300 0.15 Probe intermed. d 5/4-5/6 

238Ｕ 
132Sn 124Sn 300 0.22 Probe maximum d 5/25-5/29 

124Sn 112Sn 300 0.15 Probe intermed. d 5/30-6/1 
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Original plan 
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Select Kyoto Multiplicity ≥ 4 

KATANA veto cuts peripheral events 
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Adjusting thicknesses of production target and degraders  
108Sn+112Sn: 

@F7: 298.68 AMeV 
@ Tgt center: 269  AMeV 
 

112Sn+124Sn: 
@F7: 298.42 AMeV 
@ Tgt center: 270 AMeV 
 

132Sn+124Sn: 
@F7:  293.11 AMeV  
@ Tgt center: 269 AMeV 

 
124Sn+112Sn: 

@F7:  295.89 AMeV  
@ Tgt center: 270  AMeV 
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 TPC: 
Run 750-1023 : 2015 Oct commissioning  9.7TByte 

Run 1735-2047 : 2016 Apr commissioning  15TByte 

Run 2261-2509 : Sn-108+Sn-112  70TByte 
Num of Matched events: 8.3M 

Run 2542-2653 : Sn-112+Sn-124  42TByte 
Num of Matched events: 5.0M 

Run 2836-3039 : Sn-132+Sn-124  73TByte 
Num of Matched events: 9.5M 

Run 3044-3184 : Sn-124+Sn-112  38TByte 
Num of Matched events: 5.3M 

Run 3185-3196 : Cocktail 300MeV/u  1.7TByte 

Run 3197-3211 : Cocktail 100MeV/u  3.0TByte 

 

 RIDF: 0.1TByte 

 KATANA: 0.7TByte 
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Scales are not yet correct. 
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Feb, 2014 

Milestone

s 
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From 132Sn+124Sn 
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108Sn+112Sn 

132Sn+124Sn 
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 We have just finished the first series of SpRIT 
experiments in May. 

 First sight of data seems very promising. 

     Need various checks of analysis.  

 A few technical reports have been prepared as PhD 
thesis. 

 We hope to release the first results in a year.  
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5 sec./frame.  No cut !  
It was ~2.5 hour. 

40 


