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SPIRAL 2 New Exp. Halls & Detectors

NFS MoU EQUIPEX CONVENTION ANR-10-EQPX-46-01
(French partners)

DESIR Coll. Agreement — DECA

ACTAR-TPC
Coll. Agreement
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v 3 new experimental halls:
NFS, S3, DESIR
v"New generation of detectors:
ACTAR-TPC, EXOGAM2,FAZIA,
GASPARD, NEDA, PARIS
v'Large EU project:
AGATA (2014-2016 @ GANIL) EXOGAM 2

Coll. Agreement




THE DESIR facility at SPIRAL2
http://www.cenbgq.in2p3.fr/desir

RFQ & HRS

10 to 60 keV 1+ (radioactive) ion beams from

 SPIRAL1 (light nuclei from beam/target fragmentation)

 SPIRAL2 (n-rich fission fragments, transfer and fusion-evap oration products)
e S3 (fusion-evaporation, refractory elements)
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EATIMENT DESIR

BATIMENT PRODUCTION

Exp. Hall (1500 m <)

Supply and
preparation

(600 m? at beginning)

rooms (550 m 2)




European/international

~ collaborators

t within the DECA
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DESIR planning

" Preliminary optical & ' |"Tnstallation &
_ _mechanical design test at CENBG)

[ Detailed optical &
_mechanical design

< DESIR infrastructure & Operation

T,: SP2 Ph2 construction * White: missing funding

2015 2016 2017 2018 2019 2020

Design studies Operation
Beam lines & equipments S2, 51 -> DESIR _

DESIR DECA

: :




The DESIR Physics program

(Based on the LoIs submitted in Dec. 2010)

« BESITOL
* LUMIERE
* DETRAP




The BESTIOL facility

BEta decay STudies at the SPIRAL2 IsOL facility
M.J.G. Borge, B. Blank et al., CSIC Madrid, CENBG

» high-precision measurements of super-allowed and mi rror (3 decays

21Na, 23Mg, 315’ 39C8., 66AS, 0Br
» [B-decay studies of neutron-rich and neutron-deficien t nuclei

-> lifetime and decay spectroscopy: Nuclear structu re and Astrophysics
-> delayed charged-particle correlations (2p emissi  on)

22| 23Gj 26p 275 31Ar 35Cq. 39T

-> cluster emission: 112114Ba

» Shape coexistence, deformation and Gamow-Teller str  ength (TAS)

78-80Cu 80-827n 83-8SGa 93-100Kr 98,99,101N 101Sn 97-99cd 130-132| 129-132cd 130Ag
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PIPERADE Double-Penning trap

S. Grévy, M. Gerbaux, D. Lunney, K. Blaum et al., CE NBG, CSNSM, MPIK

» beam purification for trap-assisted spectroscopy
— high-precision measurements

— ultra-pure large samples
Si Cube

B-y spectroscopy

-
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LUMIERE

Laser Utilization for Measurement and Ionization of Exotic Radioactive Elements

F. Le Blanc, G. Neyens, P. Campbell et al., IPHC, | KS, Univ. Manchester

» Collinear Laser spectroscopy
- Spins
- magnetic & quadrupole moments
- change of charge radii

N~Z = 28 (4855Mn, 52-58F¢), 40 (A<89Zy, 88-101Gy 89-103y ) 5() (95-102Ag 100-110Gp)
N=82 (884Ge, 80-85Ga), N=104 (179-182A)

> B-NMR spectroscopy and [B-delayed spectroscopy of polarized beams
- Spins
- magnetic & quadrupole moments

1328n region: 127-133|n




Possible layout of LUMIERE

» Based on collinear laser beam line at TRIUMF

C.D.P. Levy et al. / Nuclear Physics A 746 (2004) 206¢c—209c

-y asymmetry

Transverse

Polarimeter . .
Multi-purpose station

(e.g. photon-ion
coincidence detection)

Polarizer - =

Neutral

] i ] Beam
Polarization axis Maonitor

—
1m




Mass measurements with the MLL trap

P. Thirolf et al., LMU Munich

» multi-reflection TOF spectrometer beam
purification
» Penning trap for mass measurements

—Binding energy of N~Z nuclei:  949A%Cd, 1005n

from S3

—Masses of A~100 nuclei : 97-100Ky 99-102R|
101’1OZSI’, 102,103Y

—superallowed and mirror

B-decay Q values:
66AS, 7OBr , 21Na, 23Mg, 25A|,27Si, 29|:), 318, 35Ar, 37K,

—Masses of transactinide isotopes:
from S3

Z~104,

—Masses of r-process nuclei:  7981Cu, 82zn, 100K,

130Ag 130-132C . 131-133|

Mass
— Separation Measurement
Injection e += Accum. Mode Mode
Trap Trap

Differential
Pumping -

Energy
Time-of-Flight Buncher
Analyzer =

Post-Analyzer
Reflector




Fundamental interactions with the LPCTrap

E. Liénard, X. Fléchard et al., LPC Caen

» B-v angular correlation measurement in a Paul trap:
-> exotic currents in the weak interaction: 8He , 1°Ne , 3%Ar

-> mirror 3 decay studies: 2INa, Mg, 2°Al,27Si, 2°P, 315, 35Ay,
37K, 39C8., 4150

LPCTrap setup at

GANIL/SPIRAL trapping & decay
. AR - measurement

cooling & bunching
ina RFQ




DESIR Physics (sPIRAL2 LoI - December 2010)

Collinear laser spectroscopy
B-delayed y spectroscopy of laser-polarized beams

B-v angular correlation: LPCtrap

Mass measurements: MLLTrap

(Trap-assisted) [-decay, oy,
TAS

138,139 -

139G 139-142T¢
127-133|

129-1307 g, 130-132C(

89-102,103-106y RIBs from:
88-101,102 .
& oo - Fragmentation (S1)
QO—QZSe

80-85,86G, 78-8486-87Ge, 88Ag - n-induced fission (SZ)

Nzﬁgsvaeovs_lcU, 808182837y - light part. transfer (S2)
- fusion -evaporation (S3)

8He, 19Ne, ZlNa, 23Mg, 25A|,27Si, 29p, 318, 35AI’, 37K, 39C61, 413C

M=28




DESIR @ SPIRAL2

» collaboration: about 120 scientists on LOIl and TDR
» design: 2008 - 2014

» construction begin: 2015

» commissioning: 2017

» facility operation: 2018

» budget:
* base line project: 8 M € (buildings) + 5.5 M € (beam lines)
e experiments: 5-6 M €

» avallable funds:
e buildings and beam lines: 8M €
 running costs (-> 2019): 1M €
 mechanics of beam lines: <1M€ (D.AE.)
« experiments funded within collaborations




Bilateral Agreements for SPIRAL2

In progress: MoU SCK-CEN (Belgium), MoU KULeuven (Belgium), MoU LNS (ltaly)
LEA with Bulgaria, MoU IBS (Korea)



UES Collabaoradion oreement

* GANIL/SPIRAL2, CEA-DSM/CNRS-IN2P3

 CEN Bordeaux-Gradignan, CNRS-IN2P3/Université de Bor deaux 1
» LPC Caen, CNRS-IN2P3/Universitée de Basse-Normandie, ENSICAEN
« CSNSM Orsay, CNRS-IN2P3/Université Paris 11

* IPN Orsay, CNRS-IN2P3/Université Paris 11

 IPHC Strasbourg, CNRS-IN2P3/Université Louis Pasteur

* LMU Minchen

* K.U. Leuven

 University of Manchester

* FLNR JINR Dubna

» CSIC Valencia

» CSIC Madrid

 CIEMAT Madrid

« UPC Barcelona




 RFQ cooler SHIRaC: 400 k€
» High-resolution separator HRS 2000 k€
 DESIR beam lines 3960 k€
 Remote control of beam lines equipments 1500 k€
* DESIR hall 7342 k€
« Radioprotection Laboratory 87 k€
» Workshops equipment 57 k€
 Stable ion sources 59 k€
» General purpose ion buncher GPIB 390 k€
« DESIR identification station 209 k€
total: 16004 k€

» Laser spectroscopy setup LUMIERE 1000 k€
 Total absorption gamma-ray spectrometer TAGS 400 k€
 DESIR double Penning-trap PIPERADE 844 k€
* Neutron ToF detector 580 k€
» Charged particle array Silicon cube 200 k€
» Beta-decay station BEDO 250 k€
* MLL Penning trap 700 k€
* LPC Paul trap 500 k€
* Neutron detector BELEN 150 k€
« Neutron multiplicity detector TETRA 300 k€

4924 k€




Planned
capital
investment
(k€)

GANIL Caen

CENBG Bordeaux

IPHC Strasbourg

LPC Caen (LPCTrap)
LPC Caen (Neutron-TOF)
CSNSM Orsay

IPN Orsay (LASER)

IPN Orsay (BEDO)

LMU Munich

University of Manchester

KU Leuven

CSIC Valencia
CSIC Madrid
CIEMAT Madrid
UPC Barcelona
FLNR JINR Dubna
Total

Funds Personnel in
committed person
(k€) months

53.4
200
24.1
10
15
76
0
40

18
12
12
10

10

10

12
16
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Purpose of this meeting

> present GANIL/SPIRAL2/DESIR
» discuss possible involvement in R&D for DESIR

» think about future experimental activities at DESIR
» near future: new call for LOIs

» possibility to join the DESIR Collaboration Agreeme
» Installation of experimental equipment in DESIR
» DESIR management structure and organization
=» = put collaboration on a more formal basis

nt




