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* Nucleon-nucleon(- nucleon) mteractlon close to magic nuclei
. Asfrophys:cal measurements ——
« Collective mode in nuclear matter

 Clusters in nuclear matter

nudeanic Cooper pairs - :'_:‘._:_.H?__:__:____
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S=0 !S=1 40 ) ] 50
° . ° * High resolution y-ray

spectroscopy of very exotic nuclei

* Lifetime measurement of excited
states in the range of fs to us
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AGATA at GANIL SANu-

« AGATA at GANIL: 2015-2019
» sub campaigns co-organized: ACC, GANIL management, campaign manager
(S. Lenzi from the University of Padova)

Each GANIL PAC has a “PrePac” workshop

1t PAC in 2014 : VAMOS (10 experiments approved)
2" PAC in 2015 : VAMOS or NEDA (10 experiments approved)
3rd PAC in 2016 : NEDA (6 experiments approved)

10th-12th February 2016 — AGATA /NEDA
8th-10% February 2016 : SPIRAL1 Workshop

*Proposal for the AGATA-NEDA
*Updated Lol for SPIRAL1 and GFM

1st campaign (2015-2017) : AGATA+VAMOS coupling
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Full reconstruction over the whole acceptance  H. Savajols et al, NIM B 204 (2003) 146-153
Mass resolution ~ 1/220 S. Pullanhiotan, et al NIM A, 593( 2008)

7 identification up to Z= 62 M. Rejmund et al, NIM A 646 (2011) 184—191
P M. Vandebrouck et al, NIM A 812 (2016) 112-117



Installation & Commissioning & First exp. | P

labsoratoare commun CEADSM I CNRS/INZF3
—
“OAr@4.25 MeV/A 2.8 pnA on 122Sn
A. Korichi, C. Michelagnoli et al.
982r VAMOS + AGATA (2014)
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10 triple clusters in the experiments from March 2016 (first 7 exp. accomplished)




Z, A & g identification at few MeV/nucleon
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Physics cases of the 15 run AGATA at GANIL : Nuclear structure in the vicinity of doubly '
magic nuclei

* p-n, n-n correlations in the vicinity 132Sn;90Sn, 68Nij, 48Ca
« Terra-incognita 2%6Pb

« Tensor force and monopole migration around 78Ni i H ,
* 3 body forces G. Georgiev et al; 2* lifetimes and g factor
204,206.208Hg : 17t -29th July

C. Domingo-Pardo et al ; 4*, 2* lifetime in ®*Ru and :
%P

J. J. Valiente Dobon et al 4*, 2*
lifetime in 106.108Gn

1OOSn 2izzgzzzas s = , : ; ' ' i
A Navinetal; i, single particle state in ™°*Sn and high
__siisiisiigisiigepilece ~ spinin 108Zr

INEARE

78N

D. Verney et al; lifetime measurement in 83Ge.

G. Duchéne et al; 8Zn and 8Ge highest spin
structures

J. Ljungvall et al ; 2*, 4* 6* lifetime and g-factor in 62.6466F¢

48C3

A. Lemasson et al : spectroscopy of 3941438

S. Leoni et al ; Lifetime in n-rich C and O isotopes: test of the three body forces
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Multinucleon-transfer reactions in the neutron-deficient side to
populate the Sn/Ru isotopes and measure the lifetimes of the 2* and
4* states



Physics cases of the 15 run AGATA at GANIL : Nuclear structure in the vicinity of doubly

magic nuclei . ==
R. Perez, et al. (IFIC)
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Physics cases of the 15 run AGATA at GANIL : Nuclear structure in the vicinity of doubly

magic nuclei

* p-n, n-n correlations in the vicinity 32Sn;'%0Sn, 68Nij, 4Ca

« Terra-incognita 2%6Pb
« Tensor force and monopole migration around 7éNi

* 3 body forces

207Pb, 4000 pm
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Spectroscopy in the 68-78Nj region
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Lifetime in the 4* states in 2.64Fe
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| J.Ljungvall et al, Phys.Rev. C 81, 061301 (201(

W.Rother et al, Phys.Rev.Lett. 106, 022502 (2(

| S. M. Lenzi, F. Nowacki, A. Poves, and K.

Sieja, Phys. Rev. C 82, 054301 (2010)



Lifetime in the 4* states in 6264F¢ ANl
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Lifetime and spectroscopy in the "8Ni vicinity
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Physics cases for the 2" run (2016-2017) : nuclear structure in the vicinity of doubly magic
nuclei, N=Z nuclei, and ’

J. Nyberg et al. : Studies of excited states in 102103Sn to A. Jungclaus et al. :Exploration of alpha-cluster structures in
deduce two-body neutron interactions, single-particle heavy nuclei: The unique case of 2'2Po (28Pb + a)

energies and N=Z=50 core excitations | 2Tzagafada” Fof
M. Doncel et al. :Production test for spectroscopy and
lifetime measurements in the A=78 isobaric triplet using
multi-nucleon transfer reactions

S. Lenzi et al. : Effects of Isospin Symmetry Breaking in
the A=63 mirror nuclei

P. Regan et al. : Understanding Nuclear Collectivity
Approaching the m-v Valence Maximum: Transition
Quadrupole Moments in 166.168Dy,

2nd PAC 27t1-28t1 Avril 2015

P. R. John et al ; Shape transition in W isotopes: ®°W and
192} spectroscopy and fast timing

“ A Navinetal; iy, single particle state in 133Sn and high

~ spin in 198Zr
\A] IAvtaimn At Al QlhmimmAa A~aAviatAamAan ~- A bt lib s s
VV. NUILCII ©L dl. .olldpt LUCAKISITIILE alllu UiaAidlily 1

I
neutron-rich fission fragments in the mass A=100-120

I. Celikovic et al. :Evolution of collectivity around N=40:
lifetime measurements in 7375Ga

C. Fransen et al. : Evolution of the shell structure P. Bednarczyk et al. : Investigation
in the region of neutron-rich Ti isotopes of a high spin structure in #Ti

48
Ca A. Lemasson et al : spectroscopy of 3941435 C. Michelagnoli et al . : The lifetime of the 7.786

. MeV state in 22Mg as a probe for classical novae
models

S. Leoni et al ; Lifetime in n-rich C and O isotopes: test of the three body forces



Physics cases for the 2" run (2016-2017) : nuclear structure in the vicinity of doubly maglc
nuclei, N=Z nuclei, and

J. Nyberg et al. : Studies of excited states in 102103Sn to A. Jungclauss et al. :Exploration of alpha-cluster structures in
deduce two-body neutron interactions, single-particle heavy nuclei: The unique case of 212Po (2°8Pb + a)

energies and N=Z=50 core excitations | Tzazaiaiz |

M. Doncel et al. :Production test for spectroscopy and P. Regan et al. : Understanding Nuclear CoIIect|V|ty

lifetime measurements in the A=78 isobaric triplet using Approaching the T1—v Valence Maximum: Transition
multi-nucleon transfer reactions Quadrupole Moments in 166.168Dy,

S. Lenzi et al. : Effects of Isospin Symmetry Breaking in
the A=63 mirror nuclei

2016’s run : 4 experiments TR
- P.R. John et al ; Shape transition in W isotopes: "W and
=i 192W spectroscopy and fast t|m|ng

A. Navin et al ; i,5, single particle state in 133Sn and high
~ spin in 108Zr

\A/ IAavtAain At Al . QlhhanrnAa A~nAviatAnmaAan A $riasialidy,
VV. AOften et ai. IIdPU bUU)\IDLUIIbU al IU L Id)\ldllly

I
neutron-rich f|SS|on fragments in the mass A=100-120

+ 78Ni I. Celikovic et al. :Evolution of collectivity around N=40:
lifetime measurements in 7375Ga

C. Fransen et al. : Evolution of the shell P. Bednarczyk et al. : Investigation
era el joscecagegnn structure in the region of neutron-rich Ti of a high spin structure in #Ti
isotopes

A. Lemasson et al : spectroscopy of 3941438

C. Michelagnoli et al . : The lifetime of the 7.786
MeV state in 22Mg as a probe for classical novae
models

S. Leoni et al ; Lifetime in n-rich C and O isotopes: test of the three body forces
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Spectroscopy of 1°Ne via a new method of inelastic scattering
Application to the 18F(p,a)0 reaction rate calculation of astrophysical interest.

L ONe novae

White dwarf [ M=1.15 M- ; M=1.25 M. : 011 k‘t\’i

N -

Pradictions at 1 kpc J. José M. Hernanz J. Phys. G 2007
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GANIL-SPIRAL2 facility ——7>' g~

Phase1 (2015)

Increase the intensity of stable beams by a factor 10 to 100 —
High intense neutron source

10puA (6.10"3pps) A<50 End of construction &

DESIR Phase1+ (20197?)

(low energy facility)

Fully funded AGATA
Campaigns
(2015-2019)

=
B

commissioning —
Phase1++ (20207?) AN

- A NN
(A/Q=6-7 Injector) S O
10puA (6.10"3pps) A>50
Search for funds

Phase2 (>20217?)

- Produce exotic nuclei in abundance (factor 10 to
1000 higher than present facility)

- Expand the range of exotic nuclei to A>80

Search for funds

] SPIRAL1 Upgrade (2016)
Investment: New light RIBs

« SPIRAL2 Phase 1 (2015 secured): 100 M€ Fully funded
* New exp. halls and detectors (2014 secured) 230 M€

: SPIRAL2 is on the list of the European Strategy Forum on Research Infrastructures (ESFRI)



GANIL-SPIRAL1-SPIRALZ Phase 1 Stable & RIB
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Last data update : 2015-10-
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M. Lewitowicz 30/07/2016 24
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GANIL-SPIRAL2 facility ——7>' g~

Phase1 (2015)

Increase the intensity of stable beams by a factor 10 to 100 — DESIR Phase1+ (20197)

High intense neutron source (low energy facility) AGATA
10puA (6.10"pps) A<50  End of construction & Fully funded Campaigns
commissionin B

Phasel++ (2020?) [ (2015-2019)

(A/Q=6-7 Injector) '%\
10puA (6.10"3pps) A>50

Phase2 (>20217?)

- Produce exotic nuclei in abundance (factor 10 to
1000 higher than present facility)

- Expand the range of exotic nuclei to A>80

Search for funds

] SPIRAL1 Upgrade (2016)
Investment: New light RIBs

« SPIRAL2 Phase 1 (2015 secured): 100 M€ Fully funded
* New exp. halls and detectors (2014 secured) 230 M€

: SPIRAL2 is on the list of the European Strategy Forum on Research Infrastructures (ESFRI)



SPIRAL 1 upgrade = ANh—

Intensity of accelerated beams (pps) Intensity of accelerated beams (pps)
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Neutrons Neutrons
SPIRAL: Expected production from 12C target SPIRAL: Expected production from Nb target

-~ TABLEAU PERIODIQUE DES ELEMENTS

New beams begining of 2017 available in
particular for AGATA@GANIL and ACTAR-
TPC experiments

j ;iﬁ Potentlally more than
20 new elements

P. Delahaye
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SpiralZ. #f  GANIL-SPIRAL2 facility ="' gy~

Phase1 (2015)
Increase the intensity of stable beams by a factor 10 to 100 —
High intense neutron source

10puA (6.10"3pps) A<50 End of construction &

commissioning
Phase1++ (20207?)

(A/Q=6-7 Injec}e
10puA (6.10"3ppE] A>50

DESIR Phase1+ (20197?)
(low energy facility)
Fully funded AGATA
, Campaigns
(2015-2019)

=
B

LN

Phase2 (>20217?)
- Produce exotic nuclei in abundance (factor 10 to
1000 higher than present facility)
- Expand the range of exotic nuclei to A>80
Search for funds
Investment: SPIRAL1 Upgrade (2016)
New light RIBs
 SPIRAL2 Phase 1 (2015 secured): 100 M€ Fully funded

* New exp. halls and detectors (2014 secured) 230 M€

: SPIRAL2 is on the list of the European Strategy Forum on Research Infrastructures (ESFRI)
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SPIRALZ2 Phase 1
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equivalent to that of
ESS or EURISOL driver

Energy Max beam
A | (mA) | (Mev/u) | Power (KW)
Protons 1/1 5 2 -33 165
! Deuterons | 1/2 5 2 -20 200
Ions 1/3 2 -14.5 45
| dons g0 | 2l 48
(option)
-
oe | Commissioning is going on
CAEN

>1/6

Linac

----------------------------------------
.

>1/3

M. Lewitowicz 30/07/2016
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Installation & Commissioning of LINAC

Low energy beam : Dec 2014
RFQ beam : Dec. 2015: protons 5mA
4He beam in March 2016

LINAC beam : End of 2016
SC Cavities

Beam lines & support
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GANIL-SPIRAL2 facility

Phase1 (2015}

Increase the intensity of stable beams by a factor 10 to 100 — DESIR Phase1+ (20197)
High intense neutron source (low energy facility)

10puA (6.101%pps) A<50 End of construction & Fully funded AGATA

commissioning
Phase1++ (20207?)
E#\/Q=6-7 Injector)
EpuA (6.10"3pps) A>50

P Campaigns
@ (2015-2019)

L8 1
CAENA N m

_Phase2 (>2021?) ° \S88= >N
- Produce exotic nuclei in abundance (factor 10 to :

1000 higher than present facility)

- Expand the range of exotic nuclei to A>80

PSearch for funds
. SPIRAL1 Upgrade (2016)

Investment: New light RIBs
 SPIRAL2 Phase 1 (2015 secured): 100 M€ Fully funded

* New exp. halls and detectors (2014 secured) 230 M€

SPIRAL2 is on the list of the European Strategy Forum on Research Infrastructures (ESFRI)
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Fissi . ‘ , @ Beam at 0 P <2 kW
= FISSION reactors or new generation
g @ Collimator «— beam quality

- Fusion technology
- Studies related to hybrid reactors (ADS)

® Size (Lx1) = (28m x 6m) Use of radioactive samples
- TOF measurements A< 1 GBq for thin layers
- free flight path A< 10 GBq for thick sampleg

- Basic data for evaluated data bases
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- Proton drip-line and N=Z

- Nuclear astrophysics

S3 Physics case (16 Lols) ?’ :. 3| R—
@ - VHE — SHE elements :‘"J

- Atomic physics

High power Beam dump Large
Rotating targets . & Movable acceptance
including actinides fingers SC Multipoles

FISIC setup
Fast lon Slow
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DESIR scientific program

= Colifar liser spectrastopy

High quality 1+ RIB (10-60KV)

S3 LEB (REGLIS3):

» laser ionization source + MR-ToF

> refractory elements » beam + target fragmentation -
» n-deficient nuclei & very heavy nuclei > ECR + FEBIAD + Surface ionization

» light nuclei



GANIL cyclotrons
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Timeline GANIL & SPIRAL2 (goal)

Phase 1

2015

Sm.

AGATA-
VAMOS

i
1
1
L4
1)
1
1
1
1
1
1
1

S W

LINAC Commissioning

——

2016 |

iMarch 14 — August 4

4,5 m.

2017

5 m.

| 2018

S5 m.

/\I

—
n CEAT !ll.h-': ’ / CMASANIY

SPIRALI1 after UPGRADE

AGATA @ GANIL (>10 m. in 5 years)

AGATA-
VAMOS

T

Design, Safety File
Phase 1+
RIB, DESIR

AGATA-
VAMOS

L

AGATA
n-wall

LISE

| ISE lk\ ) | |

NFS
S 3m.

«

FAZIA/T
NDRA

S3/NFS
6m.

AGATA-

S

2019

9 m.

MUGAST

AGATA-

GFS

FAZIA/IN

DRA

S3 /NFS

Construction
DESIR

9m.



S AN

 AGATA at GANIL 2015-2019: a priority for the lab.
Several campaigns:

— AGATA+VAMOS (+LaBr3, PARIS)

— AGATA+NEDA

— in the future: +MUGAST, +GFM
* Upgrade SPIRAL1: new beams available in 2017
* SPIRAL2 Phase 1: first beams early 2017 for
experiments
* Phase 1+ (DESIR): online in ~2019-2020
* Phase 1++ (A/q~7): looking for funds
* Phase 2: looking for funds




