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The 20th Century Concept
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World’s First and Strongest
K2600MeV
Superconducting Ring Cyclotron

400 MeV/u Light-ion beam
345 MeV/u Uranium beam

World’s Largest Acceptance
9Tm
Superconducting Rl beam Separator

~250-300 MeV/nucleon RIB



ISAC and ARIEL @ TRIUMF
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NuPECC Long Range Plan 2010 Timeline
RIB Facilities
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FAIR Modularised Start Version

CBM/HADES ]

'Super - FRS

Experiments
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M1: CBM/HADES
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M3: PANDA
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5317‘272

SPIRAL2 under construction

Phase 1: High intensity stable beams in 2016 + Experimental rooms (S + NFS)
Phase 2: High intensity Radioactive lon Beams (RIB)

CIME cyclotron RIB at
1-20 AMeV (up to 9
AMeV for FF)

LINAC: 33 MeV p, 40 MeV d (5mA) RIB Production Cave
14.5 A.MeV HI (1mA) Up to 104 fiss./sec.



HIE LINAC elements

Cryo Module 1 arrived Saturday 2nd May.

XTOO HW commissioning for the elements and vacuum system done.

All infrastructure was ready by 2nd June to start CM1 HW commissioning.
Scenario: Physics at ~4MeV/u with 1 CM as of mid October 2015




SPES @ Legnaro




European RIB
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Europe can build large scientific facilities

Accelerator tunnel at ESS, Lund, Sweden



Some reflections on the difficulties
encountered

Too many projects; lack of European
coordination?

Shrinkage of the community?

Difficulties of coordination of multiple funding
sources?

Unreasonable safety requirements?
Lack of emphasis on societal applications?
Lack of scientific focus?



215t Century: The Best of Both Worlds
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Facility for Rare Isotope Beams:
In-Flight+ Post-acceleration
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EURISOL — Distributed Facility (DF) Initiative
Goals

Prepare strong scientific case
for RIB science and applications .

« Support, upgrade, optimize and \)q_,e‘ Gommun't’es
coordinate ISOL-based
European facilities and projects
(HIE-ISOLDE, SPES, SPIRALZ2,
ISOL@MYRRHA) as a
necessary step towards
EURISOL

* Foster R&D on RIB production
and Instrumentation towards
EURISOL

 Get EURISOL-DF on the ESFRI
list as a candidate project by
2018

« EURISOL as a single site
facility as a long term goal




ISOL@MYRRHA
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A bright novel idea:
SCRIT Electron Scattering Facilit

Wakasugi et al.

2009 Facility constructions

2010 Tuning of accelerators
Installation of SCRIT

2011 SCRIT performance test
ISOL commissioning

2012 Test of Rl production
Tuning of ISOL

2013 Upgrade RTM
Construction e-Spectromete
Full-scale RI production
Start Experiments for Rl’s

Training of

target production
238UQ,+C (disk) —
UCx (238U 30g)

Test Experiments using Stable 133Cs /' . ve

Achieved luminosity 1.8 X 1027 /(cm?s) ’}s

Ion trapping efficiency 85 %
at 240 mA
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Test with
stable Xe isotopes
Mass resolution
M/AM 1660
Overall efficiency
21 %

Current (nA)
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Physics cases for the TSR@ISOLDE

1. Half-life measurements of 'Be in different
atomic charge states

Capture reactions for astrophysical p-process
Nuclear astrophysics through transfer reactions
Nuclear structure through transfer reactions
Long-lived isomeric states

Atomic effects on nuclear half-lives

Di-electronic recombination on exotic nuclei

Atomic physics experiments

© © N o O B~ WD

Neutrino physics

10.Laser spectroscopy experiments in the storage
ring



External target: HELIOS

Funded by UK

e.g. proton /

e.g. triton I.-'I
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e.g. Q-value =1.01 E_, (vev)- 9.92 - 0.21 Z (cm)
N%for 10 MeV/u 132Sn(d,p)

,‘ T . linear Si detector
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4x125x25 mm; 1 mm strips
R3B-type ASIC readout



