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Director’s Voice
TRIUMF’s Next Five Year Plan

Welcome to the new TRIUMF newsletter
– Beamtime! Together with the Canadian
community, we are reinventing the laboratory— and
Beamtime is part of that effort. I hope you enjoy
reading it.
For the past few months, the Director’s Office
has been concentrating on the formal submission
process for TRIUMF’s Five-Year Plan. In a
nutshell, the Five-Year Plan is off and running!
Last September, the Five-Year Plan was
reviewed by the International Peer Review
Committee, a team of prestigious experts from
all over the world with expertise ranging from

,,

focus the plan on key
initiatives that exploit
TRIUMF’s strengths

,,

nuclear medicine to materials science to particle
and nuclear physics and business. The committee
was chaired by Rolf-Dieter Heuer, Director General
of CERN. On February 19, Dr. Heuer presented
the final (private) report to the President of the
National Research Council and his executive. I
was invited to attend the presentation in Ottawa

by Dr. Heuer. The NRC Council executive
considered the report quite seriously and asked
many questions. Once finished, they thanked
Dr. Heuer for traveling back to Canada to
make the presentation and commended the
committee for its hard work in executing the
review.
Next, I will formally present
the Five-Year Plan to the full NRC
Council on March 18. That
evening, I am invited to speak at
the Council dinner on a “hot”
topic in particle physics - the
search for the Higgs
boson by thousands
of physicists from
all around the
world working at
experiments at
Fermilab (Chicago)
and CERN (Geneva).
The Higgs field is
thought to permeate all space in
the universe and causes elementary
particles to have non-zero mass.
This will be an exciting year
at TRIUMF and I look forward to
sharing it with you !

Beamtime

3

Cover Story
TRIUMF’s Next Five Year Plan
A Vision of Transformation

Every five years, TRIUMF is presented
with an opportunity to step back, take a
breath, and consider its goals for the future.
This planning process draws together
the TRIUMF staff, the broader scientific
community, and many collaborators and
partners. As science progresses and as
national priorities change, so too must
TRIUMF transform to stay relevant.
The process to develop the Five-Year Plan
for 2010-2015 completed with the release
of a massive written report in autumn 2008
(available online at URL http://admin.triumf.
ca/facility/5yp/fiveyear.html/FILES/5YPReport-FINAL.pdf). The Plan proposes
transformation of TRIUMF. It capitalizes
on the development and deployment of
two revolutionary platform technologies:
radiochemistry & bio-markers for nuclear
medicine, and superconducting radiofrequency cavities (SCRF) for next-generation
accelerators.
The flagship of the Five-Year Plan is an
electron linear accelerator (e-linac) which
would exploit SCRF to deliver high beam
power for the production of rare isotopes
using a variety of new targets. Through the
construction and operation of the e-linac,
Canada will become one of the world leaders
in SCRF technology. This technology may
also provide Canada with a solution to some
of the challenges it faces with medical-isotope
production at the Chalk River nuclear reactor.
Coupled to this initiative is the
development of a new specialized proton beam
line for actinide targets, allowing TRIUMF to

increase the amount of beam and the beam
time available to researchers, as well as offer
more diverse beams, leading in turn to an
increasingly diverse number of experiments
that can be performed at TRIUMF.
A 30-year commercial partnership
between TRIUMF and MDS Nordion has
put Canada at the global
forefront for the development
and production of medical
isotopes used in the diagnosis
and treatment of disease.
Working with partners such as
the BC Cancer Agency, Pacific
Parkinson’s Research Centre,
Edmonton Radiopharmaceutical
Centre, and GE Healthcare,
TRIUMF is pulling together
a Canadian national team for
developing and
deploying new
radiotracers.
A revolution
in medicine is
taking place, driven
by genomics and
molecular imaging—
which enables doctors
to “see” metabolic
and biochemical
processes within the
body in real-time

without invasive procedures. TRIUMF’s
strengths in the physics and chemistry of
nuclear-medicine imaging will play a critical
role.
TRIUMF has already made critical
contributions to the construction of the
ATLAS detector for CERN’s Large Hadron

Areas in red show facilities proposed in the Five-Year Plan
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Collider. The addition of the Tier-1 Data
Centre for the LHC Grid, which is proposed
to be expanded through the Five-Year Plan,
will help maintain this partnership as well as
make TRIUMF uniquely important within
Canada. TRIUMF is also participating in the
Tokai to Kamioka neutrino experiment at JPARC in Japan. Additionally, TRIUMF will
be supporting SNOLAB as well as university
collaborations through detector development
and infrastructure support.
In the modern world of globalized
competition, no institution can survive in
isolation. TRIUMF has always relied on
strong partnerships, both with industry and
with international peers. The Five-Year Plan
expands upon this chief asset with a new
commercialization partner in Advanced
Applied Physics Solutions, Inc., and with new
Memoranda of Understanding connecting
TRIUMF to India, MDS Nordion, RIKEN,
Orsay, and more. TRIUMF provides a vehicle
for the transferring of knowledge, training
of highly skilled talent, and commercializing
research for the benefit of all Canadians.
Collaboration among diverse disciplines
will also be another facet of the plan, with
a focus on increasing partnerships with
Canadian industry. At the same time,
TRIUMF will participate in the larger, global
transformation of the field of particle and
nuclear physics as international laboratories
increasingly cooperate and as research facilities
more frequently work together with industrial
and commercial enterprises that complement
each other’s work.

The figurative transformation of
TRIUMF will be reflected in a parallel
physical transformation of the laboratory’s
infrastructure. Additional buildings and
facilities are planned as part of the Five-Year
Plan, and funding is being sought from the
Government of British Columbia. In addition
to new facilities such as the e-linac, actinide
beam line, and target stations, the main
cyclotron itself will be upgraded.
TRIUMF aligns with the federal priorities
for science and technology and leverages
Canadian excellence for global impact in the
priority areas of health sciences, information
technology, and innovation. TRIUMF also
shares in the Canadian government’s desire to
transform from a resource- to knowledge-based
economy. The partnerships with Canadian
industry will also improve
Canada’s recognition on the
world stage by increasing
the progress and utility of
technological developments
within Canada as TRIUMF

pushes for ever-improving technology and
novel applications for its research.
TRIUMF is a high-tech engine of
employment and training. TRIUMF will
continue to strengthen its already diverse
workforce and its international outlook. With
its further improvements and diversification
of what is available for scientists to work with,
TRIUMF will also continue to attract brilliant
minds from around the world and provide
education and training for the next generation
of scientists.
The Five-year plan is an opportunity for
TRIUMF and the university community to
position Canada as a lead nation in science
and technology. We look forward to it!		
• Tim Meyer & Kaitlan Huckabone

Architectural renderings of
buildings proposed in the
Five-Year Plan
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Profile
Lia Merminga
TRIUMF Welcomes New Head of Accelerator Divison

,,

One of TRIUMF’s newest employees
has not wasted any time making important
and positive changes to the laboratory in the
few months since her arrival.
Dr. Lia Merminga officially joined
TRIUMF as Accelerator Division Head on
June 16, 2008, succeeding Paul Schmor.
She moved to Vancouver with her son and
accelerator-physicist husband Yu-Chiu Chao.
TRIUMF Director Nigel Lockyer said
Merminga was chosen for her leadership
capabilities and her internationally
recognized reputation of “pioneering
scientific discovery and groundbreaking
innovation”.
Merminga grew up in Greece and
graduated from the University of Athens
with a B.S. in Physics, later earning a M.S.

in Physics and Mathematics, and a Ph.D. in
Physics, at the University of Michigan. She
credits her physics aspirations to a female
physics teacher who inspired her to progress
in science. Now taking up the role herself of
promoting accelerator physics and educating
the next generation, Merminga has taught
a course at the U.S. Particle Accelerator
School, recently established a graduate
student course in accelerator physics at
UBC, and will be speaking at the 2009
UBC Engineering Physics Project Fair.
Director Lockyer is delighted to have
attracted Merminga to TRIUMF - “Lia
brings with her a wealth of experience in
the latest technology of
electron accelerators,
which wasn’t available in
Canada until her arrival!
Her knowledge will not only
help with our Five-Year Plan,
but will also allow TRIUMF
to expand its collaboration
with other facilities”.
Merminga leads a team of 130 employees
and 13 students. She says, “Here, I can
play a role in developing new accelerator
technologies and transferring this
knowledge to high-technology companies.”
She adds that her position involves “the
operations and upgrading of the present
facilities, delivering as many hours of ‘beamtime’ as the users require, and working
towards the design and construction of
future facilities, including the new e-linac”.

The new electron-linac is being developed
as part of the Five-Year Plan 2010-2015,
with planned completion of its first phase
by 2013. She also harbours a strong belief
in the value of collaboration between
commercial communities and scientific
research - “[it is] fundamentally necessary for
Canada to transform from a resource-based
economy to a knowledge-based economy,
in which the knowledge transferred to
industries will create job opportunities and
strengthen Canada’s economy”.
Before joining TRIUMF, Merminga was
the Director of the Center for Advanced
Studies of Accelerators at Jefferson
Laboratory for 6 years.
Beginning with her first
position at Stanford
Linear Accelerator
Center, Merminga has
worked on electron
linear accelerators for
20 years, including 17
on superconducting
radio-frequency electron linacs, electron-ion
colliders, and free electron lasers and light
sources. Now, Merminga is thoroughly
enjoying her experience at TRIUMF.
“Above all it is the TRIUMF staff that
inspires me the most. I feel the most sincere
respect and admiration to them for their
loyalty and dedication to the lab, and their
technical excellence. I love it!”
• Kaitlan Huckabone & Ting Wang

,,

Lia brings...a wealth
of experience in the
latest technology
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Increasing and Diversifying
Available Beam
Canada is on the cusp of international
leadership in nuclear physics as high-impact,
cutting-edge investigations of neutron-rich
nuclei come within technical reach. However,
demand has outstripped supply for all ISAC
programs requiring rare-isotope beams.
TRIUMF’s future scientific productivity is
tied to providing additional beams that will
fully exploit the existing accelerators and
detector systems. The 2010–2015 Five-Year
Plan outlines a strategy that will more than
double the scientific output through increased
beam availability. This goal will be achieved by
building an electron linear accelerator (e-linac)
photofission driver and a specialized proton
beam line, coupled with a target station
suitable for handling actinide targets. By
increasing the number of beams available to
experiments and by constructing a new driver,
Canada will take a dominant position in this
field. Not only will TRIUMF have the highest
intensities of a large fraction of rare-isotope
beams in the world, it will also have the ability
to provide them simultaneously to several
experiments.
• Byron Jennings

Francium(z=87)
Radon(z=86)
Astatine(z=85)

Construction of an Electron
Linear Accelerator
Actinide target development at
TRIUMF’s ISAC facility
The first test of an actinide production
target at TRIUMF’s ISAC facility was carried out
between August 29 and September 20, 2008.
The use of actinide targets at ISAC is
a key component of TRIUMF’s Five-Year
Plan. Such targets are required for use by the
proposed 50 MeV electron linac as a driver for
rare isotope beam production by photofission.
This approach will produce intense beams
of isotopes with extreme neutron-to-proton
ratios, including those sought by nuclear
astrophysicists pursuing research into the
processes by which heavy elements are created.
Simultaneously, a dedicated beamline has
been proposed for use with actinide targets
at higher proton currents than can be used
with the existing beamline 2A target stations.
This will allow the production, primarily by
spallation, of the Rn (Radon), Fr (Francium),
and At (Astatine) isotopes of particular interest
to those studying fundamental symmetries.
This first test represents a significant milestone
in TRIUMF’s
efforts to prepare
for the next five
years and beyond.
Lead(z=82)
• Colin Morton

TRIUMF is at the threshold of a new
era which will deepen existing programs and
broaden the science output over the next
five years. A principle component is the
construction of a high-power electron linear
accelerator (known as the e-linac) using superconducting radio-frequency (SRF) technology.
The e-linac will significantly advance national
capabilities in science and technology while
fostering new international partnerships. It
will benefit both fundamental science, such
as the study of how the chemical elements
in the universe were made, as well as applied
science, such as the depth-resolved study of
magnetism in materials. By undertaking this
project, the technology of superconducting
particle acceleration, an emerging global
industry, will be developed in Canada.
This technology opens new avenues for the
production of medical isotopes and will form
the basis for next generation light sources
to be used in materials and bio-molecular
research.
• Shane Koscielniak

Tin(z=50)

Visualization of electron linac cavity.
Nickel(z=28)

Chart showing isotope yields from photofission on an actinide target.
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Advancing Nuclear Medicine

Chris Payne and Isabel Trigger in the Tier-1 centre

Plans for Particle Physics
As the host site for one of eleven
“Tier-1” Data Centres which spread the
computing power for the LHC around the
globe, TRIUMF is Canada’s key to unlock
the power of the Grid. Data from ATLAS
are reconstructed on the “Tier-0” computers
at CERN and then shipped to the Tier-1
centres for reprocessing and redistribution
to dozens of “Tier-2” sites where physicists
will run their analyses. Key parts of the FiveYear Plan are expanding the Data Centre
and establishing TRIUMF as an ATLAS
Regional Analysis Centre. The ATLAS
group is also proposing minor renovations
to existing space in the Main Office Building
to create a visitor area and videoconference
room suitable for multi-day workshops. That
way, TRIUMF can continue to expand its
leadership role in the international ATLAS
collaboration.
• Isabel Trigger

Through its Five-Year Plan (2010-2015)
and collaborative relationships, TRIUMF is
poised to help usher in a new era for Nuclear
Medicine with positron emission tomography
(PET) technologies becoming the imaging
modality of choice. The development of
radiotracers as probes is at the very heart of
functional imaging. As the Nuclear Medicine
community strives to achieve personalized
medicine, where the patient’s genetic makeup
defines how a particular disease is expressed
in that patient, the need for more specific
tracers will drive the exploration for advanced
labeling techniques. TRIUMF is positioned
to exploit the recent advances in chemistry
that makes the labeling of large molecules
such as peptides, antibodies, or fragments of
DNA possible. In addition, the Life Science
chemists are working on miniaturizing the
chemistry system for the preparation of
radiopharmaceuticals by using microfluidics.
TRIUMF is also serving as lead institution on
a National Canada Foundation for Innovation
(CFI) grant involving 14 institutions across
Canada to establish a network with a focus on
radiotracer development. Network participants
envision strong collaborative links in basic and
clinical sciences. TRIUMF is poised on the
threshold of a Nuclear Medicine revolution.
• Tom Ruth

Calendar
March 11, 2009

ACT

TRIUMF

Agency Committee on
TRIUMF

March 13, 2009
TRIUMF

ACOT
Advisory Committee on
TRIUMF

March 20, 2009

BOM

University of Manitoba Board Meeting

April 2 - 3, 2009

LSPEC

TRIUMF

Life Sciences Evaluation
Committee

April 27-30, 2009

LHC Theory Workshop

TRIUMF

May 4 - 9, 2009

PAC09

Vancouver, BC

Particle Accelerator
Conference

June 18 - 19, 2009

EEC - MMS

TRIUMF

Molecular and Materials
Science Experiments
Evaluation Committee

July 9 - 10, 2009

EEC - SAP

TRIUMF

Subatomic Experiments
Evaluation Committee

Microfluidic Chemistry system being developed at SFU by Samar Haroun

Giving Back
TRIUMF’s Outreach Program
University Neighbourhood Association

Teacher Internship

Teacher’s Day

High School Fellowships

“This is so cool!” “That’s incredible!” “Look,
Mom, I made Argon-40!” These and many
similar expressions of enthusiasm could be heard
throughout the afternoon of Saturday, September
6, 2008, at TRIUMF’s booth during the University
Neighbourhoods Association’s “Barn Raising”
block party. Volunteers from TRIUMF encouraged
an interest in science and explained the nature
of TRIUMF’s work to families from the local
community.

Kelowna teacher Jim Strachan posing
with some chemistry equipment
during his internship with Paul
Percival’s group in August 2008.

Teachers listen attentively at the bieenial
BCAPT/BCScTA fall professional
development workshop at TRIUMF on
Oct. 24, 2008.

Darien Niamir and Sen Mei (left, right holding
certificates) receive their awards from TRIUMF
scientist Jens Lassen (far right) and Science Director
Jean-Michel Poutissou after completing their six-week
Fellowship term in August.
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