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Perform high-precision mass measurements of very exotic nuclides ==

reveal nuclear shell structure

rovide anchor points to pinpoint a-decay chains
S SR
identify (long-lived) nuclear isomers

Impact in nuclear astrophysics
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% Scientific a
@ Perform high-precision mass measurements of very exotic nuclides =
— « reveal nuclear shell structure
« provide anchor points to pinpoint a-decay chains
« identify (long-lived) nuclear isomers

* Impact in nuclear astrophysics
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% Scientific a
Perform high-precision mass measurements of very exotic nuclides G=I
e « reveal nuclear shell structure
« provide anchor points to pinpoint a-decay chains
« identify (long-lived) nuclear isomers

* Impact in nuclear astrophysics

Isotopes produced at ALTO by photo-fission
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Double Penning trap mass spectrometers S
IN2P3
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Maom (NLZ) = M, ,o(N,Z) + Z*M, - Bo(Z) = absolute nuclear binding energy )
= shell structure evolution £
Z*M_ + N*M, — B(N,2) = benchmark nuclear models “f
p n ! ; ; i PS8R
= anchor points to fix decay chains ﬂ’
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@ Double Penning trap mass spectrometers S
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M.iom (N,Z) = M, ,o(N,Z) + Z*M,, - B(2) = absolute nuclear binding energy )
= shell structure evolution =
Z*M, + N*M, — B(N,2) - benchmark nuclegr models | ! EE
= anchor points to fix decay chains Uf

High precision measurements

— ~10° S,,, shell gaps, pairing, single particles

o : :
Fm ~10%-107 Qpg, isomers, deformation, halos
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Penhing trap L=100 mm

= Superconducting magnet of 7 T with 2 homogeneous areas
= Control system

= Diagnostic systems

= Cryogenic systems

= Jon traps R&D (FT-ICR /in-trap decay)

= Data analysis
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Penhing trap L=100 mm

= Superconducting magnet of 7 T with 2 homogeneous areas
= Control system
= Diagnostic systems increasing efficiency, sensitivity, and resolving power

= Cryogenic systems - Required for very exotic nuclei
= Jon traps R&D (FT-ICR /in-trap decay)

= Data analysis
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672-A keV

CS++

(MCP Delay line)

: 100
Section M3 ready to be commissioned. AL @ 200 ms L o 313725!9,;@:03“ .
Section M1 and M2 : installation in progress. £ g 15,95 KD |
CS++ in progress > full implementation of PI-ICR. b T e e D BRI
ALTO-LEB : new front-end commissioned in October 0oL _ R R (Vi 100
- laser scheme validated for silver = O | . S
Data analysis of the Fr-At-Bi decay chain well advanced  -s e D

- article in preparation (E. Morin et al.) RSO s 0 g0t gy e ) Lo ey

PhD thesis defense of E. Morin the 9t of December. Beam time 2021 GS| pemmiy | O
New PhD student (S. Morard) started in October. [ O

New permanent joined the project in April (A. Leite ~40%). T

R&D in-trap : last mechanical parts arrived to start the full assembly. B >

K.M. Lynch et al., PRC 93 (2016) 014319
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= 40 MeV
E 5 ][ Cryogenic Surface-lonization 0 IF-\IR 10
Gas-Stopping Cell ﬂ; T . ‘
S 1y . g v
B itk Zi(e/c/tlon § " jﬂ' .:;
= g S e e —%% —¢ == 7|’ H S
=1ls 4B Extt.  Buncher — L sy o ‘\\-15,
to 1/min Nd: YAG\.“P e o r 255;|;||_r2
SHIPTRAP 7.5 mbar He at 40 K 10 mbar He Laser-Ablation . BT ; : o
Stopping Tansport & Bunching Measurement X_position (mm)
PI-ICR (THIS WORK) v
)
« O. Kaleja et al., accepted in Physical Review C, October 2022, 119 I uncerainty improved indiectly |, gy B
« det d tall
Mass measurement of ground state of 25No, 2%4No, 254Lr, 256L r, 257Rf, forthe et tme. | y_:g,:sﬁ:_! i
* The second paper on the data from 2018’s beamtime, connected to the o 0
. . . . . . Q g Iy
iIsomeric cases, is expected to be submitted beginning of 2023. £105 bbb =
- The data analysis of the additional data of 57Rf from 2020’'s beamtime = L 2
— 2
IS in progress. s !

No
+ Systematic studies connected to the latest data analysis is in progress 100 :““::I"l““l -
(2021’s beamtime).

* G-PAC 2022 - beam time approved for the study of 2Db (in 2024)
 Anew PhD student should join the project in 2023. e

145 150 155 160
neutron number N

O. Kaleja et al., PRC (2020)
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_ Days attributed | Days spent Days attributed Days spent

2019
2020
2021

2022

2023

IN2P3

20 10 30
15 15 (+30 for PhD student) 15
20 (requested) 15 20 (requested)
20 (requested) -- 20 (requested)

- R&D tests / Beam preparation / Beam time / Data analysis

Lockdown

Lockdown

0 (only 1 person
available)
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* Unique GSI-IN2P3 collaboration based on high precision 120
. . 118 H
mass measurements with double penning trap mass 453 F-\lR ] ?
spectrometers (PTMS) N 114 N‘WB
é | | SHIPTRAP i i .
« Both experiments have been developed to perform direct 5 10 % 2021 N=152
- _ - - - - - : 106 1 ] o
high-precision mass measurements of radioactive nuclei. 5 mas SHIPTRAP
E 102 I REN

* Complementary physics programs on the nuclear structure 100 H

. e 98 [
evolution far away from stability. o Taurs s
94 (] ] (open symbols: to be measured)
»  Both experiments could benefit from their time invested on i o o E e
technical developments to increase the efficiency, sensitivity Neutron number N

and resolving power of PTMS.

» Both experiments are connected to others frameworks : MATS and DESIR.
Common abstract submitted at the “Physics with SPIRAL2 Heavy lon Beams” to perform ol
precision mass measurements of nuclei in the superheavy region with MLLTRAP (in-trap) PhySICSWJthSP,RAD Hedvylon Beams

at DESIR. December 146 002- GANIL

‘ii"\v'-éﬁ* >» NEWGAIN 5@ <DESIR
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Thank you for your attention
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