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O SPIRALZ2, S3 and S3-LEB

1 S3-LEB off-line results

o Laser developments in the GISELE laboratory
o In-gas-cell/jet laser spectroscopy

1 Ongoing work and outlook
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S>> NEWGAIN ) Fundamental research in Nuclear & Atomic physics
NEW GANIL INJECTOR * Important beam rejection

* High efficiency 50%
 Mass resolution > 350
X 5 up to 58Ni
X 10% for A> 58
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Experimental setups and detectors here

First test beams > 2024
\ R\
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O Laser spectroscopy on S3 products in a supersonic jet
U Mass and decay spectroscopy measurements
O Possible transport towards DESIR

A. Zadvornaya et al., PRX 8 (2018) 041008 A
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Laser system A

Gas cell

---------
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(Gas cell, laser system) 53 Tl dePhysique (mr-TOF-ms, laser system INIVERSITY orrw-s KYLA
2 (RFQs) infractructure, safety,
(Gas cell) RFQsdetectors) (narrow band-width laser (decay station)

pre-studies at MARA)

R. Ferrer et al., Nucl. Instr. Meth. B 317, 570-581 (2013)
J. Romans, et al., Atoms 10, 21 (2022)
A. Ajayakumar et al., NIMB 539, 102-107 (2023)
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Photonics DM70
TOW@10 kHz

PhD thesis of Jekabs Romans, KU Leuven, 2023

O A similar laser system near S3-LEB

27/04/2023

Laser system at GANIL: c

0 Developpement of laser spectroscopy methods
O Systems of different linewidths available
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Q Er will be first case study at S3

— lonization of Er in the gas cell/jet (BB/NB)

— Measurements with the MR-TOF MS of the Er isotopes

ACCeI

Laser system
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PhD thesis of A. Ajayakumar, GANIL
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Outter Fixing Inner Drift tube Invar

3'keV beam from g:—::ended ring grounded sections
S3-LEB cooler-buncher

Pickup Drift tube Einzel 5 short mirror
electrode shield lens electrodes

Pierre Chauveau, PhD thesis, Université de Caen Normandie (2016)
Pierre Chauveau et al., Nucl. Instrum. Meth. B 376, 211-215 (2016)

170Er at 1000 turns (other isotopes on different numbers of turns)
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bunches from the S3-LEB cooler-buncher i -
i £
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10 e
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Y. Balasmeh, master thesis, LPC Caen 2022
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Outter Fixing Inner Drift tube Invar

3-keV beam from g:-::ended ring glr:tuended sections
S3-LEB cooler-buncher »

Pickup Drift tube Einzel 5 short mirror
electrode shield lens electrodes

Pierre Chauveau, PhD thesis, Université de Caen Normandie (2016)
Pierre Chauveau et al., Nucl. Instrum. Meth. B 376, 211-215 (2016)

170Er at 1000 turns (other isotopes on different numbers of turns)

100 166Er >6’<

O Mass separation and measurements tested with 8 >5{

bunches from the S3-LEB cooler-buncher i U Remove contaminants at lower
U Resolving power = 100 000 E ] 170g; number of revolutions than
O Mass accuracy tested on a few cases to a few = 107 2] ejection of ion of interest.

20
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78000 BOODO 82000 84000 86000 8A000

TOF — acquisition offset (ns)
Y. Balasmeh, master thesis, LPC Caen 2022

27/04/2023 TASCA workshop 2023



W CuLs

Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis

o000

S3-LEB off-line results:

Developed at CEA Saclay

« Windmill » of implantation foils

Silicon box detector (DSSSD) for alphas and electrons
Germanium detectors

U Mechanical design finished, construction foreseen for end of 2023

O First DSSSD tested, target resolution achieved with radioactive sources:

O 17.2 keV FWHM for alpha at 5.8 MeV
O 10.2 keV FWHM for electrons at 320 keV

Marine Vandebrouck, Thomas Goigoux, Emmanuel Rey-Herme, Damien Thisse et al.

AGENCE
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O So far narrowband spectroscopy used diodes as seed lasers:
limited wavelength coverage:
» Implementation of a diode-pumped CW Ti:Sa (design
by Volker Sonnenschein et al.)
» Cavity mounted and lasing (work of Anjali Ajayakumar)
»  First case study: 400 nm Er | transition
PhD thesis A.Ajayakumar
U Implementing new-generation injection-locked cavity

developed in Mainz (D. Studer et al.)

911.46 nm

58 448,705 smm—
449.07 nm

36 180.677

276.39 nm
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410.9 nm

400.8 nm

Er

O Search for Pd scheme to perform resonance-ionization
spectroscopy (collaboration with JYFL).
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O Preparation of entrance windows for Day-1 experiments:
o Dedicated test bench
o Foils down to 4 um Ti validated
o New mesh for thinner foils

EPICS

O EPICS control system being implemented (deadline end of 2023)

Gas cell . 1

QO FRIENDSS? project: N
o Dedicated setup for studying in-gas-cell
neutralization and faster ion extraction Y
o First tests at GANIL 2024 ) = I o
t—‘ngxjm Detection NR acence
A . . i Q\/ i \/ EgCLI:\EPCHE
mini RFQ Mass analyser
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O In-gas-jet spectroscopy performed, working on improvements:
o (Gas-jet properties
o New narrowband lasers

O PILGRIM ready for beam, SEASON approaching construction

d S3-LEB on track for first experiments at S3
o Installation at S3in 2024
o 2 years of commission of S3 with S3-LEB and SIRIUS
o Some first experiments as part of commissioning: Er, Ac, A= 100
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