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NUCleon Skins and HalOS |. Tanihata et al., PRL 55, 2676 (1985)

A. Obertelli, H. Sagawa, Mod. Nucl. Phys. (2021)

gy ) l T
two proton radioactivity g [73]23]24]25]26]27 31]32]33]34]35[36[37]38]30[40[41]42[43 35 -
Al | »1]22]23]24 25|26 Bl 28| 29|30 31|32]33]34]35]|36|37[38]39]40] 41
S , / 11y =
one proton radioactivity M8 P<j20[21]22]23 ] L XY T T EXYEXY < X3 i EXI O , I.i
Na [)4]19]20[ 21| 2280 24|25 26[27|2829]30] 31{32]33]34[35] [37 . 30F K -
. e D<is]io 23[24]25]26[2728]20{30 @1 32| |34 E ! ©
Bt Halo F 1 f7) s REN 20| 21]|22]23]24|25|26]27] 28] 29f |31
80 [ 31415 19]20f21{2223]24 2 25 -
N 1213 16[17]18]19]20]21{22]23 Ec
] -‘ 20 ‘I / (W)
C [sfo)io[ 11 14[18) 16]17[18 [19) 20 \ ,
B |7 [8) 12113[14]15 g : 16 Shell closure weakend: Deformation 50k ” )

Be ! 0gERI2; 14 3 ‘\\ Shell closure stengthened /
Li 5 819 ] +
2 He - \ Neutron Halo
two neutron radioactivity™

H 345 7 ‘.\ O:lhree-bodysystem

\‘ ./
5 8 ~ four neutron halo - O : two-body system

C. B. Moon, AIP Adv. 4 (2014)

m.—
S}

A

- Reflects in neutron and proton densities: p,(r) and py(r) o) o) o0

normal nucleus skin nucleus halo nucleus

« Exotic nuclei can exhibit halo structure and neutron skins
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Nucleon Skins and Halos
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« Has so far only been probed at high energies or large distances Coulomb barrier Fermi energy

- probes tail of matter distribution
- probes neutron fraction
- is applicable to unstable nuclei
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Transporting Antiprotons from AD to ISOLDE

e There is no connecting beam line between the 2 facilities
e Requirements:

— a transportable ion trap with sufficient storage
capabilities (10° p)
— XHV vacuum conditions for the storage of
antiprotons

— a detection system for monitoring annihilation
rates during the transport

— a very soft, slow transport

Good news:

e Long antiproton trapping time already achieved.

Ex. BASE: > 400 days (S. Sellner et al., New J. Phys. 19
083023, 2017)

e Transportation of antiprotons is also a core component of
BASE-STEP (PI: C. Smorra, Mainz, Rev. Sci. Instrum. 94,
113201 (2023) )

Needed at ISOLDE: Transfer beamline
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Design Status 2022
ISOLDE MR-TOF at RC6, upgraded design
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LAYOUT VERSION 3.2 — 23.04.24
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OPERATION MODES

1. DC Mode: continuous beam to handover points. No deceleration, no mass
separation

_Paul trap
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OPERATION MODES

1. DC Mode: continuous beam to handover points. No deceleration, no mass
separation

2. Mass separation mode:

Deceleration and injection Paul trap

Bunching and cooling (~10ms)

Injection MR-ToF MS

Mass separation (~1ms — 50ms)

Reacceleration and transport to PUMA
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ION OPTICS: OLD MEETS NEW

ELENA ZQNA, new

ISOLDE QPs, refurhished

Masse : 31 kg
Mass

[ ] QPB Doublets

Einzel lenses

UHV switchyard, refurbished
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ion counts / a.u.

MASS SEPARATOR

Offline ion source Paul trap

ToF spectra for various isotopes
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He propagation

10-4 mbar He pressure inside Paul trap

Simulation in two steps to overcome the lack of statistics (MC
simulation)
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» 2xStarCell 300 as in PUMA at ELENA |
» No pumping from the trap
» Effect of irises conductance restriction not considered
» P<10-12 mbar next to the trap ]
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SPACE USE
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SPACE USE

From ISOLDE

Racks on HV

To PUMA
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TENTATIVE SCHEDULE

Q2 23
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Q125

Q2 25

Q3 25

Q4 25

Technical meetings

Schedule and Budget definition

pr

simulations and final design

Beam line review - Integration

Procurement

Manufacturing of beam line elements

Transfer of MIRCALS elements from LAZ to RC6

Start of beam line installation

RCE beam line commissioning

Beam to PUMS,
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The PUMA Collaboration
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Nakatsuka, R. Necca, D. Neidherr, L. Nies, A. Obertelli, Y. Ono, S. Pasinelli, N. Paul, E. C. Pollacco, L. Riik,
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The ISOLDE-RC6 Team
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Ferreira Somoza, M. Kowalska, S. Lechner, F. M. Maier, S. Malbrunot-Ettenauer, P. Martins, S.
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