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ldea of EURICA Project

~ 15 months ago, |
this plan was just rumor.

- Euroball Cluster detectors
- Support structure
- Readout electronics

K31 RIKENRIBF
(Japan)




RISING @ GSI € - RIKEN

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

 g-factor measurements of iIsomeric stopped beams
® - Isomer and B-delayed y-ray spectroscopy of

stopped beam
RIKEN

Gamma-detection
1~2 % = 15%

Y—y . ~ 2 orders
higher effi.




Decay Spectroscopy

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

- Decay curve : Ty,

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

- Isomeric states
- QB

- Neutron emission (P,)

Systematic F5
Study J’

 Nuclear Structure

New magic number ?

Disappearance?
Shell quenching?
Deformation?

Feedback to
Nuclear Theory




RIKEN RIBF

238 ... 345 MeV/u

Nucleus

Beam Intensity / pnA

Achieved

Expected FY 2011/12

BCa
SGKI.
124.1363{(‘
‘238{4‘




Beta-Decay Experiments at RIBF

Highest beam intensity of 238U-beam
- Step into the r-process nuclei =
5 vl

@ 45 New lIsotopes
T.Ohnishi, et al.
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Proposed Experiments

* Experiment in 2009 Dec.

Experiment in 2010 Dec.




Decay Experiment
( 2009 Dec.)

>Phys. Rev. Lett. 106, 052502 (2011) ... Ty,
>Phys. Rev. Lett. 106, 202501 (2011) ... 1061087y
>Phys. Lett. B 696, 186 (2011) ... 199Nb

>Phys. Lett. B 704, 270 (2011) ... 1Mo



Beam Production

Silicon strip detector

238 @ 345 MeV/u
? Be*ta

rget
T STOP Detector
| ( Decay experiment )

Production
C Target

1st stage
separation 2nd stage
analysis (PID etc)
further separation

- Charge stripper @ F5
- Degrader @ F11




Experimental Setup

Y-y e RI & B-ray detection

IS B 4 l‘q - 9 DSSDs (50 x 50 x 1 mm?3)
ol | & .I 'L"

- 16 x 16 strips _
- ~ 2000 pixels in total

_
» The implantation of an identified Rl

Is associated with the following

B-decay events that are detected

in the same DSSSD pixel \

» AE-TOF-Bp method using the
focal plane detectors in BigRIPS



R-process Abundance around 2" peak

B.Pfeiffer et al. Z. Phys. A357 (1997)
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T.Ohnishi, JPSJ 79 (2010).. 45 new isotopes
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Isomers and beta-delayed y-rays

beam time : 2.5 ~ 3 days
“Low-lying level structure of 19°Nb
H.Watanabe, et al. A possible oblate-shape isomer”

PLB 696 (2011) 186.
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EURICA Project

for Stopped Beam Experiment



Time-line (2011 — 2013.06)

2011

2012

Collaboration work

04 ..
05 ..
06 ..
07 ..
08 ..
09 ..
10 ..
11 ..
12 ..
01 ..
02 ..
03 ..
04 ..
05 ..
06 ..

Letter of Intent

Workshop @ RIKEN
Construction proposal
Proposal approval by O.C.

Workshop @ GSI
Proposals submitted to RNC

NP-PAC
Commissioning
Commissioning

Experiments (Xe-beam)

~ 2013. June

04 ..
05 ..
06 ..
07 ..
08 ..
09 ..
10 ..
11 ..
12 ..
01 ..
02 ..
03 ..

Construction work (GSI, RIKEN)

Shipping (Support frame)

Shipping (Cluster detectors, electronics)
Construction of Cluster detectors

Rail system & Cluster construction
Construction & Mounting Cluster detectors
Readout electronics

Testing & Lig. N2 pipe line & buff. tank

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



EURICA Workshops

2011.05m=
at RIKEN

2011.09
at GSI




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

| Origin of Collaboration Members | __ Bostan®, A. Bracco”, S. Brambilla’, A. Bruce*,
ElBulgaria | sment:, F. Crespis”, PV. Cuong®, G. de Angelis' =,
ng‘l'l‘:;'a lo', M. Doncel* | P Doornenbal®, G. Duchéne®,
[ JFrance lea', A. Garnsworthy™ W. Gelletly*, J. Gerl*™,
EGermany | 12", T Hayakawa®, Ch. Hinke®, Y. Hirayama®,
[l Hungary i, N. Inabe®, H. Ishiyama*, T. Isobe®, 5. Jeong®,
E!}:Lyan wra”, A. Korichi#, R. Kriicken”, T. Kubo?, N. Kurz®,
[JKorea Th. Li#', M. Liwz, W. Liu®', Zh. Liu®, G. Lorusso?,
I Spain nE, H. Miyatake*, V. Modamio'**, C.B. Moon®,
Il Sweden roshtin®®, D. Napoli™, M. Niikura™, H. Nishibata®=,
EL‘:{“"-F . Pietri, A. Pipidis", Zs. Podolyak™, B. Quintana®,
musa Sako** H. Sakurai* H. Schaffner®, H. Scheit”,
[Evietnam irlin®, | Stefan®, K. Steiger®, D. Steppenbeck?®,
hiamova®, J.C. Thomas®, T.D. Trong*, H. Uena?,
Wang* , H. Watanabe®, ¥. Watanabe*, V. Werner=,

Yoshimi*, K. Yoshinaga®"”, Y. Zhang®, Y. Zheng®,

versity, China TTU Darmstadt, Germany
adrid, Spain *Tohoku University, Japan
Tsukuba, Japan *MPI Heidelberg, Germany
G L W A 1 T Y DLy A v JrSay, France “ATOMKI, Debrecen, Hungary
Stockholm, Sweden Antalya, Turkey *Hoseo University, “CIAE, Peking, China
*INFN, Milano, Italy TTRIUMF, Vancouver, Canada Chun-Nam, Korea 2IMP Lanzhou, China
#UUniversity of Istanbul, Turkey “University of Surrey, 2|CU, Tokyo, Japan “University of Edingburgh, UK
"University of Milano, Italy Guildford, UK MTokyo Institute of Technology, *University of Brighton, UK
*GANIL, Caen, France #G51, Darmstadt, Germany Japan *Yale University, USA
*VINCA, Belgrade, Yugoslavia =TU Minchen, Germany 2(Dsaka University, Japan “Vietnam Academy for
"Tokyo University of Science, FCNS, University of Tokyo, % ppsala University, Sweden Science and Technology,
Japan Japan *LPSC Grenoble, France Hanoi, Vietnam
"LNL, Legnaro, ltaly =2CENBG Bordeaux, France =Kyoto University, Japan
2University of Padova, Italy = JAEA, Tokai, Japan *University of Tokyo, Hongo,
2PK Oreay France HREK Tokal Janan anan




Organization of EURICA

Gammapool Owners

_ _ RIKEN Nishina Center
Committee

anmEmEmEEnEEnnnmnn?

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

Collaboration Board Project Management

Construction
Proposal

Collaboration Board (CB)
Proposal Spokespersons | Proposals RIBE NP—PAC: - N. Aol
Individual Membership - A. Bracco
Technical Activities _E. | degUChi *
/ - T.Koike

- R. Krucken
- P. Regan™*

Research Community

Experiments




Physics Programme
(NP-PAC 2011 Dec.)

Blank 3
'S
NP0702-RIBF26R1 T. Sumikama Decay spectroscopy of neutron-rich Zr and Mo isctopes

NPO802- Search for long-lived isomeric states in neutron-rich Cd, Ag, and Pd

RIEFG0&6G2R1 g "Lvata"ahe & BIgRIPS+ ZD5| EURICA isotopas / B-decay spectroscopy of the very neutran-rich nuclel Nb-Ag,
. Lorusso

(Update f ) including the rrocess waiting points 3

INFH Milano m EURICA

1 ub-shell in the evolution of Ge and Se isotopes, and
BlgRIPS EURICA ’ )
evolution of collectivity in adjacent transitional odd- and even-A nuclei

B. Rubio, IFIC Valencia Comparison of T z=-2 beta decays with thelr mirror process on Tz=;
¥. Fujita, Osakall., BlgRIPS EURICA = zme
W. Gelletly U. of Surrey nuclel and search for Isespin suppressed gamma and proton transitions
P. Boutachkov, TU Dammstadt,
R Wadswaorth, U. of York, BIgRIPS EURICA
A Blazhev, W. of Colegne,

gRIPS+ ZD5| EURICA

]

n

N

Dy by By and isomer spectroscopy

Decay propertias of nuclei aleng the rprocess path around A=100
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EURICA

238y-, Xe-, and Kr-beams
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Drip line by KTUY05

Proposed Experiments




Requirements

High Intensity Large Acceptance

Radioactive Beam Line

Isotope Beam Facility

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

High segmentation (SIMBA)

: o ' Euroball Cluster Detectors
High efficiency (RIKEN) ’

\ LaBr3 Detectors

High Efficiency High Efficiency

Beta-Counting System @@ Gamma-ray Detectors




Installation : Completed




- EURICA :

Summary

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

2381 beam intensity (x10) from 0.1 ~ 0.3 pnA = 5 pnA
Last decay exp. (2009) y—y coincidence : 1 week —> 10 min.

Let’s enjoy and - - Nuclear Structure
find something interesting ! - Nuclear Astrophysics
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Some Photos




	スライド番号 1
	Idea of EURICA Project
	RISING @ GSI   RIKEN 
	Decay Spectroscopy
	RIKEN RIBF
	Beta-Decay Experiments at  RIBF
	Decay Experiment�( 2009 Dec.)
	Beam Production
	Experimental Setup
	R-process Abundance around 2nd peak
	Isomers and beta-delayed g-rays
	EURICA Project��for Stopped Beam Experiment
	Time-line (2011 – 2013.06)
	EURICA Workshops
	EURICA Collaboration�( > 170 people,  >47 Inst./Univ.)
	Organization of EURICA
	Physics Programme�(NP-PAC 2011 Dec.)
	EURICA
	Requirements  
	Installation : Completed
	Summary
	Acknowledgements
	Some Photos

