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1- GANIL/SPIRAL2/S3
Context
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SPIRALZ2 and the neexperimentalrooms .
- :ANIL

View of the DESIR construction site by

mid-May 2024

(Decay
Excitation and
storageof

radioactive lons\ newacceleratorrampingup:

@ -Beamdevelopments
et -Firstoperationexperimentalarea and
the first neutrons at GANIL/SPIRAL2:
NFS firstampaignsandresults
-SuperSeparatorSpectrometer
-DESIRroject

NFS (NEUTRONS FOR SCIENCE)

S3 (SUPER SEPARATOR
SPECTROMETER)

Beams

’ NEWWGAIN FR® 33 MeV protons & S :
—_/ 40 MeV deutons ION SOURCE

<14,5 MeVhucleonions lourds
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Main equipment and detection setups

Talkd. Piot

A High selectivity > 8 - High efficiency 8% - In flight mass separation > 1/450
A Versatility & unique instrumentation (SIRIGSEB)

Target system
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Laser & decay spectrc
Massmeasuremen—L_
A NuclearMoments/ Charge
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A Mass
A Decay spectroscopy
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S3 Targets for SHE
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317 Commissioning the S3
Target Station

F. Lutton, P. Gangnant & mechanical department
T. Lefrou (GGOI), C. Houarner (GTA), T. André (GEF), Ch. Stodel et al (DPHY)
Test on July 14%-16™ 2023 i Beam Line LISE 2000

G. Frémont, M. Bourges (DELPH), F. Saillenfest, V. Morel, J. Piot, D. Ackermann, H. Savajols, G. de France, S.
Kumar, B. Ribeiro, O. Sorlin
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5 Targets I Upstream beam line GANiL

Qupraconducting
Magnet
Triplet

o /. 3

Current(ACCT/DCCIFC)

Target Station

F.Lutton P.GangnantC. Marry, J.Eibin P.Lecomt& ¢ & | ?T NEB dz X
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Design

Beam spot -
5. = 0.5 mm Target properties
Thicknesst5%

SHE: 30600 pg/cm?
N=Z : mg/cm?
Stripper: 30100 pg/cm?
Size: 109x20 mm?

X

V Beam Diagnostics : Faraday Cup for | + Profiler for spot

V' Wheels with motorisation for beam synchrogie=

V Integrity control of targets:
Scattered particules (Si 1& 2 Ruth)
20 keV Electron attenuation

a Energy loss (Si & source)
9 September 25th 2025 - EUNPC - Caen - Ch. Stodel, GAN

F=6/70 mm

w = 3000rpm

V Vacuum : 16/ 5*10-8 mbar

V Distance : 900 mm max

V Height under beam : 1500 myi5
V Removable sectors

V Movable and adjustable station
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Target station
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w = 3000rpm __f}

Target
shielding

STS S® Design and fabrication 1 GANIL
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sTS SY Commissioning
technical goals of the test

Validate the elements of the Stable Target
Station S8 under irradiation :

V Beam Diagnostcs (I Faraday Cup)

V Beam Synchronisation with wheel
rotation

V Integrity control of targets:
Scattered particules (Si 1& 2 Ruth)
20 keV Electron attenuation
a Energy loss (Si & source)

V Data Acquisition : NUMEXQO2

11 September 25th 2025 - EUNPC - Caen - Ch. Stodel, GANIL

Si ruth @30

GANiL

Faraday Cup]

PR EMS]

| B Beam line LISE 2000
Jeial }9 = 20Ne3+* @ 4,5 MeV/u
i 0,02 A 1,8 A
L) — 7/, 600 pnA
B - 1~ 54 waits

I (|, 750 trs/min

B 18 Targets :
@ thick Ti+Th, Ti+U,

2 empty targets

thin 9*C+Bi, 3*C+ Sn, 2*C+ Yb +



STS 53 Motorisation CANGL

U w=0->3000rpm
U positionning fixed target

U Wheel-turn signal

U Velocity control

Cooling i - i U Coding parameters
Ferrofluidic = . | A Chopping signals for
beam synchronisation
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STS SS] Motorisation Test | GANIL

na
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STS SS] Beam & Target diagnostic CGANiL

A Faraday cup used during beam tuning

at low intensity Scattered Particules
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Targetso

Source Target
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STS

S]Targ etsO d |

agnost |

20 keV electrons attenuation - Tests

400
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STS SS] In 2024 o GANIL

U Few mechanical modifications |
U Implementation of 2 collimators upstrea
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U Commisioning with LINAC beam up to S®in fall 2024
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SS] Firsthigh beamintensity into S

A 40Arl4+ gt an energy of 5 MeV/A & 0.73 MeV/A

A Beam with an intensity of 8¢ ! & the target (5,7
LJ>,!3,6.1G°pps, 1,14 kW)

A Optical validation of the LHEB3N transfer line at 5
(LINAC output S target)

A Validation of the LINAC beam time structure
controlled by the target rotation

Beam intensity at the exit of the LINAC (orange curve) Horizontal beam spot X 1.1 mm (FWHM) Synchronisation of the beam with the rotation of the wheel
Beam intensity atBluecurve) Vertical beam spoY: 5.12 mm (FWHM) Count rate of the BaF2
CountCible_BaF2
e _CountCib\e_BaFE
\4, :fl_‘/ﬁ -'lf(_i\' r,!J..-\fh Ty - : 100 - d 5034
A A o o e 1.054e+06
- TJ ” l 80—
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CANIL

2- Development of targets at GANIL

2.1 PALAIS Project
Plateforme Cibles pour GANIL/SPIRALZ2

G. Frémont, M. Bourges, R. Rahali, targets0 e x per t s
F. Pérocheau, project manager & Ch. Stodel, pilote strategigue
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S@ Targets Needs

A StableTargets @ S3 > 2025, €,2ng/cm2° 5%° 22cm?2- 1 wheel = 18 targets
A Equilibrium charge statdsils + backingsZ @ 3Qug/cm?
A CommissioningttoSn,174Yb,80Hf, 179 _u,8Ni, 197Au, 2°%Pb,20%Bi,
A Low Energy Branc%Cr,>8Ni, "aZn, %Mo, 175Lu,178.18Hf, 206208pp 209Bj, 208pfy 235,
A SIRIUSENI, 174Yb/A70ETr,°6Ru,°2Mo, 296Ph,209Bj, 204, 207, 20pp PhS, 209Bij (Bi203)732Th 238U
A 4SSC,17OEF, 16OGd’184,1SQ/V’ 181Ta,144,1485m’160, 164Dy’x X

2025CH N HT Year(@sgn K
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S Targets Needs

A StableTargets @ S3 > 2025, 4,2ng/cm?° 5%° 22cm?- 1 wheel = 18 targets
A Equilibrium charge statdsils + backingsZ @ 3Qug/cm?

Commissioningt16Sn,174Yb,180Hf, 175_u, 58N, 197Au, 296Ph,209B;,

A
A Low Energy Branct?Cr,8Ni, "aZn, %Mo, 175 u,178.18f, 206208py 209Bj 208pfy 238
A
A

SIRIUSENI, 174Yb/A7OET, %6Ru,%2Mo, 206Ph), 209Bi, 204, 207, 20ply Ph, 209Bj (Bi203)232Th 238U
45SC,170Er, 16OGd’184,186VV’ 181Ta,144,1485m’160, 16ADy’X X

2025CH N HT Year(@sgn K

A Actinide Targets@ S3, 2027-2028 Experiments for NFS
1 isotope per year
226Ra*,(237Np),243Am* 248Cm* 239/242/244D | * (o 25 mgo 102 ClOS BQ)

0,3-0,5 mg/cm? ; 1 wheél 12 targets of 3 cm?or 6 targetsof® 6 cm2° 36 cm?
© 20 mg® 10?1l Bg< 1GBq
Isotopicenrichment>° 97%

Preparationof 3 wheels(30-40 targets) per year
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S3 Needs —
T GANIL
Done | Tech 2 ll Tech 3 E—
S HT —
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| —
osicon | & R "
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DCMagnetronfor monoisotopioelemeht | * 2026/27C 2028F 600/year(159)

or focusedion beamfor isotopicelements
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PALAIS t :
Projec GANIL
Need of a lot of targets (stables, 238U)
A increase the production capacity, including development and caracterisation
i PHASE1 (2023-2025) (STIL + SSRE):
U Refurbishment of the premises 3*25 m2 to ~ 100 m?2
U  New equipment ;
P S5
N(R)EF%BITANDIE
U 2 years Post-doc, R&D lanthanide & characterisation
(Radia Rahali, EURO-LABs + FP) see talk of 22" Sept
TalkR. Rahali

24 September 25th 2025 - EUNPC - Caen - Ch. Stodel, GANIL


https://indico.in2p3.fr/event/30430/contributions/157062/

PALAIS project: refurbishment of the CANL

prem 1SeS Partitioning and insulation & Air conditioning-ventilation

auoqJed

25

multi % " BAG Spectro
matériau = paiflasse luorescence [X
paillassg © 13 )
~ I : h
nouveaux = = 5
1 évapo&iﬂeurs Armoire  — %
coupe-feu T[] o 8
. \ RS
Pulvért \ < O
sateur BAG Armoire

I

Imminent receipt !!!
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& transferof target storageto «local 09»



The 2025 target laboratory: new material

Multi-material Evaporator

E Carbon EvaporatorA Sublimation
aRN%E)MNANDIE 5

REGION

NORMANDIE

R

10-100 pg/cm2

evaporator with sputtering method for
238 ) and monoisotopic materials.

Crucible/resistive
heating

/ : :gf."-_-"‘\\
|j Electron

Cooling crucible gun

A Evaporatomwith resistiveheating& Electron gunmethod
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PALAIS Project

CGAN

Need of a lot of targets (stables, 238U)

A increase the production capacity, including development and caracterisation

27 September 25th 2025 - EUNPC - Caen - Ch. Stodel, GANIL

U PHASE 2 (2024-2026) (STIL + SSRE): entilz
tion
U Modification & furnishing of the Radiation Ll ¢t
Laboratory (LTR) for 238U targets & maybe 232Th =
% v
5]
O
e | J Glove
box .
- SN _
S Washbasin
Partitioning
Air conditioningand ventilatio ‘ O ©
: 5
(]
L @ Airlock
S . |
HSP: 2,5 m ? N —E
S: 24 m2 ‘ Sputtering
Electrical machine DD
—_— box Handfoot
\Workbench controller
Courtesyof F.Pérocheau Chiller — |;
Air intake




CANIL

2- Development of targets at GANIL

2.1 PALAIS Project
Plateforme Cibles pour GANIL/SPIRAL?Z2
2.2 ATLAS Project

Actinide Target Laboratory and Associated Services

G. Frémont, M. Bourges, R. Rahali, targets0 e x per t s
F. Pérocheau, project manager & Ch. Stodel, pilote strategigue
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From PALAIS project to ATLAS GANIL
Need of a lot of targets (stables, 238U) & aCtl f | d es

U Limits on outsourcing target fabrication r # Cryotargets

* Stabletargets
* Actinidetargets

U PHASE 3 (2023-202x)

ATLAS = Actinide Target Laboratory and
Associated Services

U Process of actinide targets fabrication & characterization
U New skills (radiochemistry)
U Identification of materi al

U Identification and request of authorizations & licenses

29 September 25th 2025 - EUNPC - Caen - Ch. Stodel, GANIL


https://tandem.nipne.ro/target_lab.php
https://www.technologysi.stfc.ac.uk/Pages/Target-manufacture.aspx

Projet ATLAS

5 1
PHASE 3 (2023-202x) : Actinide Targets Fabrication CANIL

T

Matériau

Visits & Discussions with European (JRC Geel, JGU Mainz, PSI) & National labs
(IJCLab, CYCERON, LPC Caen, IMOGERE/CERMN, Subatech, PSI

A Technical input data

A Identification of synergies & complementarities

U Newskills(radiochemistry)

Postdoctoral Researcher in Actinide Targets for Nuclear Physics
Experiments at GANIL with Training at Geel, Mainz, univ. Orsay + € .

U New building,Preliminarylayout drawings, costsestimates
needfor input data on environmental impactdpsimetry for sizing
equipment (ex nuclear ventilation, flux, glove box, control systems..)

-
=
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4- Take-Home
- GANIL

—

APALAIS (stable238V)
Refurbishment of the space, new evaporators, first targets, XRF system (quality)

TalkR. Rahali
AATLAS (actinide) :

V RadiochemistrgkillsA postdoc position
V Laboratoryequipments New buildingd Fromdraft to final design foaccuratecostestimate
V Safetyfiles,authorizatiorX & danpower

‘{ C Feedback otisers: other actinidetargetsrequesK = X ® @
C Nextstep: Approval& Funding

A S3 targets station (stable):
V Stable Target Station tested
V Finalized in a timely manner
V Commissioning : 2024A 25 beam up to the target station
V Ready for Day one experiments with SIRIUS or LEB
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