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R TRIUMF TRIUMF’s accelerator complex
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R TRIUMF ISAC rare isotope facility, toda
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@TRIUMF Experimental facilities and programs @ ISAC
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@ TRIUMF ARIEL: The future of isotopes at TRIUMF

The Advanced Rare IsotopE Laboratory will
triple TRIUMF’s isotope beam capacity

e e SRR

» Uses state-of-the-art, made-in-Canada super-
conducting electron linear accelerator technology;
targets are designed to allow medical isotopes to be
extracted alongside the experimental program

* Represents ~$100 million investment by federal and
provincial governments; supported by 19 university
partners from across Canada

* Project to occur in two phases:
. ARIEL-I completed in Fall 2014;

. ARIEL-II funded by Canada Foundation of Innovation, funding
now secured.
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ADVANCED RARE ISOTOPE LABORATORY
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QR TRIUMF The goal of ARIEL: science and opportunities

ISOTOPES

What we can do at ARIEL:

. isotopes for characterizing new materials:
— 8Li as a sensitive probe for interfaces
. medical isotopes for nuclear imaging and tumor treatment:
— alpha-emitters like 211At
. isotopes for developing and refining theory for nuclear physics

— Proton- and electron-induced rare isotopes at the extremes

. iIsotopes as laboratories to search for new symmetries in nature
— Heavy proton-induced isotopes, like Fr, Rn and some light electron-induced isotopes: Li
. isotopes: how and where the heavy elements were produced in the universe

— Very neutron rich isotopes from photo-fission

 Triple the available beam time: more time for beam developments
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Status of ARIEL project
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ADVANCED RARE ISOTOPE LABORATORY

« ARIEL1.5
« Complete beamline to ARIEL electron target station —

parts in hand - integrate to the ARIEL2 schedule
* Complete e-Linac to final 30MeV (ACMuno->ACMduo)

« ARIEL2
« Target ion source
» Target hall infrastructure — hot cell design
* Low energy beam transport (with CANREB) — detailed
design of beamline completed
prototype beam line under construction

- CANREB

« High resolution separator
« Beam preparation with RFQ and EBIS



QR TRIUMF ARIEL + ISAC: A RIB Factory

2 additional target stations,
independent e-driver, medical

Increased reliability, Isotope production TRIUMF RIB Factory
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R TRIUMF

ARIEL Completion to Science

Science exploitation

2020 ISAC-CANREB-ISAC beams
2022 ARIEL beam (Li-8)
2022 ARIEL photo-fission beams to ISAC

2023  ARIEL spallation beams to ISAC

@TRlUMFARI EL

ADVANCED RARE ISOTOPE LABORATORY

Science enabling milestone Month /Year
First EEC approved experiments with high-mass accelerated beams | 10/2020
from ISAC utilizing the CANREB/ARIEL EBIS charge breeder

First EEC approved beta-NMR experiments with photo-produced #Li | 03/2022
First EEC approved experiments with photo-fission RIBs from thee- | 06,/2022
Linac

First EEC approved experiments with RIBs from ARIEL Proton target | 03,/2023
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Higher intensity,
cleaner high-mass
accelerated beams

More RIB hours,
cleaner n-rich RIBs

3 parallel RIBs
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