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～80の日本の核物理の状況 
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中井浩二氏の より 
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Bevalac /Berkeley 
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中井浩二氏の より 



90年代初め 

日本で高温高密原子核？！ 

   @ＲＡＲＦ？ >>> 人も物（検出器）もない 
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 杉本先生と理研の原子核研究  

石原正泰氏 



RIBF用 新実験装置 
2000～ 
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予算面で振り回される 
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HISS @ LBL/Bevalac 
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そっくりさんは作りたくない by 小林 



結局  Request of Badget 
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High density matter in neutron stars 
investigated through nucleus-nucleus 

collision 
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SAMURAI Pion Reconstruction and Ion-Tracker 



Nuclear Equation of State   
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Symmetry Energy 

A.W. Steiner et al., Phys. Reports 411 （2005） 325 



Almost all we want to measure 
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Primary Beam Target Ebeam/A sys Goal Days 

238Ｕ 
132Sn 124Sn 300 0.22 Probe maximum  3 

124Sn 112Sn 300 0.15 Probe intermed.  3 

124Xe 
108Sn 112Sn 300 0.09 Probe minimum  3 

112Sn 124Sn 300 0.15 Probe intermed.  3 

RIBF HI Collisions 

Tsang et al. Phys. Rev. C 86, 015803 (2012) 

Change initial  (N/Z)proj (N/Z)target combination 
to see the change of participant. 

SAMURAI15 

SAMURAI22 



Influence of symmetry pressure; 
     Possible Probe  

One of good probes 

pp production ratio  from HI collisions in wide range of   
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The symmetry pressure expels neutrons from and 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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SAMURAI  
 Superconducting Analyzer for Multi particles from Radio Isotope Beams  

Field integral =7Tm  
Pole Gap=80cm 
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Simulated results for 132Sn+124Sn at 300A MeV 



Trigger system 
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Side array & Front array 
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Impact parameter 



Active Collimator(Tsingha) 
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KATANA(Kracow) 

2015/12/5 20 

Materials: 
-aluminium PA6 – (Fe < 0.06%) 
-brass 
-poliamid 
Weight 
18kg 
Width: 1846mm 
Height: 685mm ~15 paddles 

3 x 1mm thick, 
12 x 10mm thick 
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Multiplicity Array 
(Kyoto ) 
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Reactions from 200 AMeV 
79Se+Al  10/23/2015 
As Commission Run  2015/12/5 23 
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Summary   Rough roadmap 

• Oct. 2015: Commission of TPC outside SAMURAI magnet. 
• Nov. 2015 – Mar, 2016: Data analysis, calibration and improvement 

and development of online/offline software.  
• Jan – Mar, 2016: Remedy any issues arising from the commission 

run. Insert and test TPC as well as all auxiliary detectors inside 
SAMURAI magnet. Set up experiment SAMURAI15. 

• Early April, 2016: Commission of TPC inside SAMURAI magnet 
• Late April, 2016: Performance of SAMURAI15 experiment. 
• (May, 2016: Performance of SAMURAI22 experiment.)  
• May-October, 2016: Calibration of TPC and all the auxiliary 

detectors. 
• December, 2016: Preliminary results from SAMURAI15 and proposal 

of new TPC experiments 
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SpRIT collaboration+ 
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  MSU:   Y. Ayyad, J. Barney, G. Cerizza, J. Estee, W. Lynch, C. Santamaria, R. Shane,  
                   S. Tangwancharoen, M.B. Tsang  

TAMU:   A. Mchintosh, S. Yennello, M. Chapman  
RIKEN :  T. Isobe, H. Baba, H. Otsu, K-I Yoneda, H. Sato, Y. Nakai, S. Nishimura, A-K. Perrevoort, 

J. Lee, H. Sakurai, A. Taketani, He Wang, N. Fukuda, H. Takeda, D. Kameda, H. Suzuki, N. 
Inabe, T. Kubo, M. Kurata-Nishimura,  

Kyoto Univ.: T. Murakami, M. Kaneko 

Rikkyo Univ.:  K. Ieki 

Korea Univ.:  B. Hong, G. Jhang ,  J.W. Lee 

CEA:   E. Pollacco 

INP:   J. Lukasik, P. Pawlowski 

Jagiellonian Univ.: Z. Sosin, P. Lasko  

Tohoku Univ.:   T. Kobayashi 

TITech:  T. Nakamura, Y. Kondo, Y. Togano 

RISP: H.S. Lee, Y. Kim, Y.J. Kim 

Tsingha Univ.: R. Wang, Z. Xiao, Z. Yang 

GSI: T. Aumann 



  将来       

• 1.2万チャンネル超の読み出し回路一式  

   ～総額7000万円   （遺産） 

• 個人的な見解： 

 一連の当初想定していた実験が終了した段
階で回路類を継承するプロジェクトの公募を
するのが良い（多分） 
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