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www.triumf50.com
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TRIUMF is Canada's 
particle accelerator centre
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TRIUMF’s first cheque
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FY17/18:

$95.2M Total Funding

11%

11%

12%
66%

Private Sector Capital Sponsored Research Core Operations

TRIUMF Revenue by Source (2015-2020)



Tri-University Meson Facility
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TRIUMF Users
From 38 Countries
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42%

17%

25%

16%

Canada Asia Americas Europe

FY17/18:

875 Scientific 
Users and Visitors   
By Origin
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international 
agreements

CERN 
Europe

Department of Energy 
Laboratories
USA

KEK / J-PARC 
Japan50+
Helmholtz Association
Centres
Germany

VECC
India
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Meson Facility



14

D
is

co
ve

ry
,

ac
ce

le
ra

te
d

2018-04-30

Dark Matter 
& Cosmology

Electronics 
Radiation Testing

Molecular & 
Materials Science

Particle
Physics

Nuclear
Astrophysics

Nuclear
Medicine

Nuclear
Physics

Data Science
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27%

22%
18%

14%

8%

6%
5%

Nuclear Physics PIF/NIF Materials Science Particle Physics
Life Sciences Theory Accelerator

FY17/18:

875 Scientific 
Users and Visitors   
By Field

Irradiation Services



PAST AND PRESENT
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The Heart of TRIUMF:
520 MeV H- Cyclotron

IEEE Historical Engineering Milestone
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H- extraction
Carbon FoilH- Ion

p

Cyclotron
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Prime Minister Pierre Trudeau
TRIUMF Director Reg Richardson

February 9, 1976
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2018-04-30

Cyclotron
 Beamline 1A
 Materials Science μSR
 Ultra Cold Neutron Facility
 Isotope Production

 Beamline 1B
 Irradiation Services

 Beamline 2A
 ISAC I Facility
 ISAC II Facility

 Beamline 2C
 Isotope Production
 Proton Therapy

The 520 MeV cyclotron drives much of 
TRIUMF’s multi-user, multi-disciplinary 
program

BL Capacity    

 BL1A (150 μA)

 BL2A (100 μA)

 BL2C (100 μA)

 BL4A (100 μA)

Present performance is 
limited to 300 μA

Routine

(120 μA)

(70 μA)

(95 μA)

Future
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2018-04-30

TRIUMF Site
 Beamlines 1A, 1B, 2C

 Materials Science μSR
 Ultra Cold Neutron Facility
 Isotope Production
 Irradiation Services
 Proton Therapy
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2018-04-30

Beamlines 1A, 1B, 2C
 These beamlines support a host of activities, from the very fundamental 

to the truly applied

 Materials Science μSR
 Ultra Cold Neutron Facility
 Isotope Production
 Irradiation Services
 Proton Therapy
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September 8, 1989

Japanese Prime Minister Toshiki Kaifu
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2018-04-30

TRIUMF Site
 Beamline 2A

 ISAC I Facility
 ISAC II Facility

 Nuclear Astrophysics
 Nuclear Structure
 Electroweak Physics
 Materials Science βNMR
 Life Science βNMR

Bottleneck!
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2018-04-30

Beamline 2A
 This beamline drives ISAC I and II, Rare Isotope Beam (RIB) Facilities that 

are at the core of TRIUMF’s on-site activities, with applications ranging 
from nuclear physics to the life and materials sciences
 Nuclear Astrophysics
 Nuclear Structure
 Electroweak Physics
 Materials Science βNMR
 Life Science βNMR
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2018-04-30

ISAC I
 “Low Energy” Radio Frequency 

Quadrupole (RFQ) normal 
conducting at 35.36 MHz
 8m long CW split ring structure
 150 keV/u
 3 ≤ A/q ≤ 30
 High quality transverse and 

longitudinal emittance

 “Medium Energy” Drift Tube 
Linac (DTL) normal conducting 
at 106.08 MHz
 Separated functions
 Variable energy machine
 150 keV/u ≤ E ≤ 1.8 MeV/u
 2 ≤ A/q ≤ 7
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2018-04-30

ISAC II

 “High Energy” Superconducting 
Linac at 106.1 and 141.4 MHz
 Superconducting Linac using 

Quarter Wave Resonators 
(QWR) with
 = 0.057, 0.071, 0.11

 Maximum energy range
 6.5 MeV/u (A/q=6)
 16.5 MeV/u (A/q=2)

 Cryomodules with 4, 6 and 8 
QWR and one 9T SC solenoid
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2018-04-30

TRIUMF Site
 Nuclear Medicine

 Five H- medical cyclotrons
 Isotope production

 Radiochemistry
 Nordion

 2M doses annually
 UBC

 Centre for Brain Health
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March 8, 1983

Queen Elizabeth II
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 Nuclear Medicine continues to offer real 
benefits to real people.  For example

 A TRIUMF-led consortium developed a method to 
produce Tc-99m directly on medical cyclotrons

 The method is clean, green and locally sourced –
eliminating reliance on nuclear reactors and the 
fragile global supply chain

 A TRIUMF spin-off company, ARTMS Products, is 
commercializing the technology

 ARTMS technologies are being sold as OEM 
equipment on GE cyclotrons.  The company has just 
received US$3M in venture funding
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February 17, 2015

Governor General David Johnston
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Since 1968, TRIUMF has delivered 
50 years of science and innovation 
for Canada



FUTURE



ARIEL

IAMI

TRIUMF INNOVATIONS
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TRIUMF INNOVATIONS
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Advanced detector technology that can detect ore 
bodies and other materials without the need for 
physical inspection

Well-logging tool that uses neutron probes to 
detect residual oil deposits

Microshutters that reduce radiation exposure 
during medical procedures

Specialized foils and calibration standards for 
research and industrial applications

Novel medical cyclotron technology enabling 
production of world’s most-used imaging isotopes, 
propelled by $3M in venture financing and an 
international customer base that includes GE 
Healthcare

Since 2010, 
TRIUMF has 
launched five 
spin-off 
companies 
spanning a 
wide range of 
sectors

ARTMS Products
Life Sciences

CRM 
Geotomography
Mining & Security

Frontier Sonde
Oil & Gas

IKOMED
Medical Devices

Micromatter
Advanced 
Manufacturing
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IAMI: 
Institute for Advanced 
Medical Isotopes
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IAMI is a multidisciplinary R&D facility that will work across five areas

Medical isotope 
production

Clinical imaging Radiopharmaceutical 
development

Accelerated drug 
development

Cancer therapies
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ARIEL: 
Advanced Rare Isotope 
Laboratory 
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TRIUMF Site
 ARIEL

 Multi-user, multi-disciplinary RIB 
Facility

 Intense, clean RIB beams into 
ISAC experiments
 New 35 MeV superconducting 

electron CW linac
 New 100 kW electron beamline 

and target station
 New 50 kW proton beamline 

and target station
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 35 MeV superconducting linac with 9-cell 
TESLA-type elliptical cavities, made in Canada.  
11 MV/m demonstrated
 Being commissioned

 New RIB transport system, ISAC-ISAC and 
ARIEL-ISAC, including new high resolution 
separator (HRS) and new charge breeding 
system (RFQ cooler-EBIS-Nier spectrometer)
 Being installed

 New electron and proton target ion sources, 
beamlines, and hot cell infrastructure. Electrons 
to 100 kW
 Being designed and tested

FIRST OPERATIONS IN 2019!

STATUS:



49



50

E-Linac



51ARIEL Team

RIB Transport – Installation underway!
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July 10, 2017

Italian President Sergio Mattarella
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 ARIEL will more than triple TRIUMF’s capacity to 
produce Rare Isotope Beams.  9,000 hours/year!

 Two new beamlines
 Will allow efficient use of our existing 

experimental infrastructure
 Will allow more time for long-duration 

experiments
 Will allow for new uses in life and materials 

sciences

 New electron linac
 Will produce new isotopes via photofission

 New production system
 Will provide intense, clean high-mass beams

WHY ARE WE EXCITED?



What is the astrophysical origin of the heavy elements?

WHY DOES IT MATTER?

ARIEL WILL HELP ANSWER THE BIG QUESTION:



Stellar Burning
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Iron

Nuclear mass number (A=N+Z)



Beam Line 1A

August 17, 2017

WHY DOES IT MATTER?



LIGO is opening the era of 
multi-messenger astronomy 

ARIEL will expand and 
deepen our understanding of 
nuclear physics by stress 
testing with exotic isotopes

Together, they will help us 
understand the origin of the 
heavy elements

This is 
TRIUMF’s 
moment!



Nuclear mass number (A=N+Z)
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Neutron Capture Processes

s-process: Slow neutron capture in burning of stars
r-process: Rapid neutron capture in explosive events

58Fe 59Fe

59Co ݊)ߚ → ݌ + ݁ି)
݊

Iron
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ARIEL will also 
open exciting new 
opportunities in the 
Life Sciences and  
Nuclear Medicine

Prostate cancer 
patient before and 
after treatment with 
225Ac-PSMA

Reference: C Kratochwil et al, J Nuc Med (2016) doi:10.2967/jnumed.116.178673 

WHY DOES IT MATTER?
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ARIEL will make 225Ac symbiotically with nuclear physics experiments
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Science Week 2018
July 16 – July 20

This year, will include

 50th Alumni Event
 50th Science Symposium
 ARIEL Science Workshop
 TRIUMF User’s Group Annual 

General Meeting

Monday,   
July 16th

• 50th 
Anniversary 
Alumni 
Event

Tuesday,  
July 17th

• 50th 
Anniversary 
Science 
Symposium 
and 
Celebration

Wednesday, 
July 18th

• ARIEL 
Science  
Workshop

Thursday, 
July 19th

• TRIUMF 
User’s 
Group 
Annual 
Meeting

Daily Highlights:
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March 22, 2018

Governor General Julie Payette
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