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Mass market worldwide (short-lived nuclei)
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7 operational Penning traps + 3 operational MR-TOF
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_S3 Low-Energy Branch (LEB) R

/, i ¥4
,/ ; | ichael Bloch and
~ Enrique Minaya talk
: e A MCP
This talk =
-
/,’
, Z=50
, N=82
U4
4
200 - 500 mbar Ar e ;
i 77 7 o N=28 =
- diff. pumping
QMF buncher bender B

RFQ
gas cell (m/Am ~ 100)

® Neutralized EVRs Pk {
Photoions S-shape RFQ i |

dlti Purpose Room - Idenfification/detection

towards DESIRK

toward

R. Ferrer et al., Nuclear Instruments and Methods in Physics Research B 317 (2013) 570-5¢



Mass measurements @S3: motivations _ I

MASS ACCURACY (keV)
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Evolution of shell effects

High-spin isomerism
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Mass measurements with SPIRAL1 beams @DESIR and

“@LIRAT(PILGRIM?)
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Neutron-rich nuclei around island of inversion

Quenching of N=20 gap/ birth of N=16 gap
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Neutron-rich nuclei at the dripline
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MR-TOF technique

Mass separator and/or mass spectrometer !

Such performances require
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Cooled and bunched beams, with At <100ns
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High precision and stability of voltage supplies
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PILGRIM

* Tests with stable beams at LPC Caen since July 2016
* Tests with radioactive beams at LIRAT (?): 2018 el
* Measurements at S3-LEB: 2019+
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Design, simulation et tests (GANIL)
P. Chauveau, P. Delahaye, Y Liu, A. Shornikov Design and construction
2

electronics and slow control (LPC Caen)
Collaboration avec uni — Greifswald Y. Merrer, J. Lory, P. Desrues, J. F. com, C. Vandamme, J. Brégeault et F. Boumard
R. Wolf, M. Rosenbusch et L. Schweikhard



Penning trap technique
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Phase Imaging — ICR (PI-ICR)

Projection of the 1on cloud on a position-sensitive detector

Courtesy: A.Welker
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Gain in precision of a factor ~ 5 (compared to TOF-ICR)
High sensitivity

S. Eliseev et al., PRL 110, 082501 (2013)



Resolving power
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* Simultaneous mass measurements of gs/isomer states Courtesy: A.Welker
= (Can also be used for delivering pure-isomeric beams
(trap-assisted spectroscopy) R. Wolf et al. IJMS 349-350 (2013) 123-133

S. Eliseev et al. Appl. Phys. B, 13 (2013)



DESIR Experimental equipment
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Penning traps at DESIR: MLLTRAP and PIPERADE

= MLLTRAP is being installed at ALTO
=  Dedicated to mass measurements and in-
trap spectroscopy

See talks of Enrique Minaya Ramirez and
Araceli Lopez-Martens

Status

* PIPERADE is being developed at CENBG " Traps delivery from MPIK HD: Feb 2017

» Dedicated to purification purposes but can " Magnet delivery from Cryogenic: May 201°
also be used for mass measurements = First stable beam tests: Autumn 2017

Possibility to be installed at SPES before DESI
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First trap (purification) Second trap (accumulation/selection/measurement)



_Estimated yields at N~Z and day-1 experiments

6.2E1 @ 2.0E3

possible day-1 cases (PILGRIM)
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