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Idea of EURICA Project 

RIKEN RIBF 
(Japan) 

- Euroball Cluster detectors 
- Support structure 
- Readout electronics 

GSI RISING ~ 15 months ago,   
this plan was just rumor.  



RISING @ GSI   RIKEN  

• In-beam γ-ray spectroscopy at relativistic energies 
about 100MeV/n 

• g-factor measurements of isomeric stopped beams 
• Isomer and β-delayed γ-ray spectroscopy of 

stopped beam 
RIKEN 

Gamma-detection 
     1~2 %  15%  
 
 γ−γ :  ~ 2 orders 
          higher effi. 



Decay Spectroscopy 

• Nuclear Structure 
– New magic number ? 
– Disappearance? 
– Shell quenching? 
– Deformation? 

Systematic 
    Study 

Measurements by decay exp. 

- Decay curve : T1/2 

- Excited states : E(2+), ..  

- Isomeric states 

- Qβ  

- Neutron emission (Pn) 

Feedback to  
Nuclear Theory 

Inputs 

H.Grawe, et al. Eur. Phys. J A 25 (2005) 357 
+  E(2+) map  

New closed shell nuclei ? 

Standard shell nuclei 

Deformed shell quenched nuclei ? 



RIKEN RIBF 

238U  … 345 MeV/u 

3-4 
10 



Beta-Decay Experiments at  RIBF 

         45 New Isotopes  
         T.Ohnishi, et al.  
         JPSJ 79 (2010) 073201  

Highest beam intensity of 238U-beam 
   Step into the r-process nuclei  

Proposed Experiments 

Experiment in 2009 Dec. 

Experiment in 2010 Dec. 



Decay Experiment 
( 2009 Dec.) 

Phys. Rev. Lett. 106, 052502 (2011)  … T1/2 
 
Phys. Rev. Lett. 106, 202501 (2011)  … 106,108Zr 
 
Phys. Lett. B  696, 186 (2011)  … 109Nb 

 
Phys. Lett. B 704, 270 (2011)  … 110Mo 



Beam Production 

Beam 

STOP Detector  
( Decay experiment ) 

Silicon strip detector 

 - Charge stripper @ F5 
 - Degrader @ F11   

238U @ 345 MeV/u 
  Be target 
 



Experimental Setup 
RI & β-ray detection   
– 9 DSSDs (50 x 50 x 1 mm3)  
– 16 x 16 strips  
– ~ 2000 pixels in total 

β-ray 

γ-ray 

 ΔE-TOF-Bρ method using the 
    focal plane detectors in BigRIPS 

 The implantation of an identified RI 
    is associated with the following  
    β-decay events that are detected 
    in the same DSSSD pixel 



R-process Abundance around 2nd peak 

N 

Z 

- Shell quenching? 

N 

Z 
B.Pfeiffer et al.  Z. Phys. A357 (1997) 

- Shell quenching? 

T.Ohnishi, JPSJ 79 (2010).. 45 new isotopes 



Known Isomer 
  confirmed 

Isomers and beta-delayed γ-rays 

109Nb Isomer 

H.Watanabe, et al.,  
          PLB 696 (2011) 186. 

109Zr  109Nb  

beam time : 2.5 ~ 3 days   
“Low-lying level structure of 109Nb 
A possible oblate-shape isomer” 



EURICA Project 
 

for Stopped Beam Experiment 



Time-line (2011 – 2013.06) 
2011 

2012 

~ 2013. June 

EURICA Campaign (Xe, U, Kr) 
(40 – 50 % of RIBF beam time) 

04 .. Letter of Intent 
05 .. Workshop @ RIKEN 
06 .. Construction proposal 
07 .. Proposal approval by O.C.  
08 ..  
09 .. Workshop @ GSI 
10 .. Proposals submitted to RNC  
11 ..  
12 .. NP-PAC 
01 .. 
02 ..  
03 .. Commissioning 
04 .. Commissioning 
05 .. 
06 .. Experiments (Xe-beam) 

04 ..  
05 ..  
06 .. 
07 ..  
08 ..  
09 .. Shipping (Support frame) 
10 .. Shipping (Cluster detectors, electronics)  
11 .. Construction of Cluster detectors 
12 .. Rail system & Cluster construction 
01 .. Construction & Mounting Cluster detectors 
02 .. Readout electronics 
03 .. Testing & Liq. N2 pipe line & buff. tank 

Construction work (GSI, RIKEN) Collaboration work 



EURICA Workshops 
2011.05  
at RIKEN 

2011.09  
at GSI 



EURICA Collaboration 
( > 170 people,  >47 Inst./Univ.) 



Organization of EURICA 

Project Management 
- S.Nishimura (Project Manager) 
- P.Doornenbal (Technical Co.) 

Collaboration Board (CB) 
- N. Aoi 
- A. Bracco 
- E. Ideguchi* 
- T.Koike 
- R. Krucken  
- P. Regan** 



Physics Programme 
(NP-PAC 2011 Dec.) 



EURICA 
238U-, Xe-, and Kr-beams 

Proposed Experiments 



Requirements   

High Intensity 
Radioactive  

Isotope Beam Facility 

Large Acceptance 
Beam Line  

& PID 

High Efficiency  
Beta-Counting System 

High Efficiency 
Gamma-ray Detectors 

Euroball Cluster Detectors 
LaBr3 Detectors 

BigRIPS  ( PID : Z<70 ) RIBF 
U beam (~ 5 pnA) 

High segmentation (SIMBA) 
High efficiency (RIKEN) 



Installation : Completed 
Jan. 15 



Summary 
- EURICA  :  

- EUROBALL RIKEN Cluster Array (x12) 
- Letter of Intent (2011.April) 
- Proposal (2011.July) 

- Gammapool Owners Committee  12 Cluster detectors (Approved) 

- Collaboration :  
- Free and open access to any researcher interested in joining 
- More than 170 people   
- Scientific supports with a lots of physics cases (13 + 2)  

- Experiments (2012.Mar. – 2013.June) :  
- Commissioning (2012. Mar. & April.)  
- First EURICA Experiment in June & U-, Xe, Kr Campaigns  
- 40-50% beam time to be allocated for EURICA 
– 238U beam intensity (x10) from 0.1 ~ 0.3 pnA   5 pnA  
– Last decay exp. (2009) γ−γ coincidence :  1 week   10 min.  

 - Nuclear Structure 
- Nuclear Astrophysics  

Let’s enjoy and  
              find something interesting ! 
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contact :  eurica @ riken.jp 



Some Photos 
Nov.02 

Jan.05 Feb.04 

Jan.10 
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