


Message from the Director

The Federal National Research Council 
Contribution Agreement with TRIUMF 
has required that the laboratory exercise 
its best efforts to ensure that substantial 
benefits accrue to Canadian industry and the 
Canadian economy from the fundamental 
research that is produced here. For the 
past ten years, TRIUMF has enthusiastically 
responded to this request, achieving results 
for the Canadian economy that have placed 
it amongst the top institutions in the country.

The heavy resource demand of TRIUMF’s 
innovative research projects has required 
that the laboratory maintain a careful 
balance between its scientific research 
programs and the requirement to achieve 
significant economic and social impacts 
through the transfer of its unique knowledge 
throughout Canada. We are justly proud of 
our achievements in this area. This Business 
Development Plan documents TRIUMF’s 
past achievements and lays out a plan for 
building on our foundation of success. As this 
Plan shows, the laboratory is well positioned 
to continue its impressive accrual of benefits 
to Canada. TRIUMF looks forward to the 
next four years with continued optimism and 
confidence.

Alan Shotter
TRIUMF Director

TRIUMF scientists were the first in the world to measure 
one of the reactions that nuclear astrophysicists believe 
is fundamental to the catastrophic chain of events in 
a stellar nova explosion. The apparatus used, called 
DRAGON, is one of the major experimental stations at 
TRIUMF’s new ISAC Facility.
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The tremendous success that TRIUMF has enjoyed 
in knowledge transfer, both in commercial and social 
areas, as well as in our wide-ranging 
outreach programs, is a reflection 
of the outstanding dedication, 
commitment and skill of the TRIUMF 
staff. At every level, newcomers 
and established employees, all 
have enthusiastically embraced 
this ancillary aspect of TRIUMF’s 
research. It is this commitment by 
staff that provides the foundation for 
all successful transfer of knowledge 
from research to society.

Philip L. Gardner
Division Head,Technology Transfer

Message from the Head of Technology Transfer

TRIUMF Business Development Plan 2006
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The primary TRIUMF mandate has always been the pursuit of excellence in fundamental 
research into sub-atomic physics. Since the start of operations in 1974, the operating 
budget of TRIUMF has been provided through a contribution from the Canadian 
Government.  Initially, the funds were administered by the Atomic Energy Control Board, 
and then in 1976 the National Research Council (NRC) became TRIUMF’s funding agency.  
In addition, TRIUMF also obtains project specific awards from the Natural Sciences and 
Engineering Research Council and the Canadian Institute of Health Research.

In 1995, the Federal Government initiated a new approach for the funding of TRIUMF, 
with the introduction of a five-year Contribution Agreement for the ongoing operations 
of the facility. The administration of the funding continued to rest with the NRC.  A new 
requirement of this first Contribution Agreement was for TRIUMF to supply a Business 
Development Plan, to target procedures for enhancing the impact of TRIUMF on the 
Canadian economy and society.  The new approach also required annual accountability 
to the Federal Government for the technology transfer activities and the commercial 
transactions that TRIUMF had engaged in throughout the previous year.
      
In March 2000, this initial five-year funding program and concomitant Business 
Development Plan was followed by a second five-year funding program, also under a 
Contribution Agreement with the NRC.  Following a one year extension to the terms of the 
2000 Contribution Agreement, a third Contribution Agreement for TRIUMF was signed in 
2006.  As with its predecessors, this new Agreement includes the requirement for annual 
reporting and identification of the economic and social returns to Canada from TRIUMF, 
under “vigorous pursuit of technology transfer activities, contracts and procurement 
policies”.  The Agreement again identifies the requirement for a corresponding Business 
Development Plan, with nationwide scope, that will outline how TRIUMF will report 
on its commercial and knowledge transfer activities over the five-year period of the 
Agreement.

Part of the objective of transferring proprietary knowledge from TRIUMF is to return 
revenues to the facility in the form of royalties and consulting monies.  However, TRIUMF 
does not measure the success of its knowledge transfer program solely in terms of 
the revenues it generates.  There are many activities that are seen to transcend the 
requirement for maximising financial return, particularly in the life sciences, where 
TRIUMF has been able to assist with the diagnosis and treatment of various diseases.

It is clear that, while the primary TRIUMF mandate must always remain the pursuit of 
excellence in scientific research, the institution also has a subsidiary mandate to maximize 
its social and economic impact in Canada.  TRIUMF must ensure that this subsidiary 
mandate does not negatively affect or impact the laboratory’s primary scientific mandate.  
These dual, and occasionally conflicting, aspects of the overall TRIUMF mandate require 
that a careful balance be maintained, with a constant and effective flow of information 
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based on a very high level of cooperation between the scientific activities and those of the 
commercial and applied side of the operation.

The past six years have been very successful for TRIUMF’s knowledge and technology 
transfer.  During the past year (2005/06) alone, TRIUMF has generated over $2 million 
in commercial revenue, employed over 100 students, hosted over 500 members of the 
general public at its Saturday morning lecture series, provided tours to over 2,000 visitors, 
filed for 15 patents and sent out close to 5,000 informative bulletins.  The 2005/06 total 
direct economic impact in Canada of the Federal Government’s $44 million investment in 
TRIUMF has been estimated to be in excess of $110 million.

During the four-year period of this Business Development Plan, 2006–2010, the 
Technology Transfer Division will constantly undertake new initiatives in knowledge 
transfer and commercial interaction and development, to fulfill both the requirements and 
intent of Section 10 and Schedule A of the 2006 Contribution Agreement.  The targets 
that are set for TRIUMF must be both realistic and, at the same time, challenging for the 
facility. 

The twenty-first century is being recognized as an era during which the strongest 
knowledge-based economies will be the leaders in an increasingly global marketplace. 
In this new age, TRIUMF will continue to emerge as a pivotal component in Canada’s 

The target station developed by TRIUMF and being installed at the University of Washington.
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research mosaic, pushing the boundaries of recorded knowledge in their targeted 
areas of sub-atomic physics. At the same time, by clearly establishing itself as a world 
leading centre for research into accelerated radioactive beams, TRIUMF will provide the 
Canadian link in the international network of sub-atomic research facilities. It is through 
research links and networks such as these that Canada will be able to maintain its role 
as one of the premier knowledge-based industrialized nations in the world. 

 

TRIUMF Director (left) receives annual royalty cheque from MDS Nordion Senior Vice President of 
Nuclear Medicine (right).

Dr. Iain Trevena
Senior VP of Nuclear Medicine at MDS Nordion

“TRIUMF is a pivotal institution for 
nuclear medicine research in Canada. 
Our access to the level of knowledge 
and expertise at TRIUMF significantly 
enhances our ability to serve the global 
nuclear medicine market.

“
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TRIUMF (the Tri University Meson Facility) is the result of a collaborative effort in the late 
1960s, between the three universities in British Columbia at the time: the University of 
Victoria, Simon Fraser University and the University of British Columbia.  It was intended 
to be a university-based, university-managed facility, primarily for fundamental scientific 
studies in meson and proton physics.  The project received final approval in 1968, on 
the basis that the federal government, through the Atomic Energy Control Board, would 
fund the construction of the equipment, with the Province of British Columbia funding the 
construction of the buildings, and the University of British Columbia contributing the site.  
The first maximum energy beam at the laboratory was extracted in December 1974.  By 
then, the University of Alberta had joined the consortium, with a contribution of some 
funding for building construction. The current TRIUMF facilities are utilized by Canadian 
universities across the country. Carleton University and the University of Toronto have 
joined as members, and the University of Guelph, the University of Manitoba, l’université 
de Montréal, the University of Regina, McMaster University, Queen’s University, and 
Saint Mary’s University have joined as associate members.

TRIUMF’s operations once again have been supported by a renewable five-year federal 
government contribution administered by the National Research Council of Canada 
(NRC).  In March 2005, the Federal Government initiated a funding program of $222 
million over five years for the ongoing operation of TRIUMF.

The current Contribution Agreement between NRC and TRIUMF includes the requirement 
for TRIUMF to enhance and monitor its impact on the Canadian economy. The impact is 
measured through the benefits provided to Canadian industry and society, both through 
the direct and indirect transfers of TRIUMF’s technical knowledge and through its 
purchasing practices.

This Business Development Plan (BDP) focuses on measuring and enhancing the 
social and economic impacts of TRIUMF throughout Canada.  It follows the pattern of 
its predecessor, providing a synopsis of TRIUMF’s technology transfer performance 
over the last 5 years, using the indicators that were established in the 2001 Business 
Development Plan.  Technology Transfer efforts over that period have yielded tangible 
dividends to TRIUMF in the form of increased licensing royalties, contract revenue 
and intellectual property.  Those same efforts have also yielded intangible benefits 
from knowledge transfer, collaborative synergy, industrial goodwill and societal benefit 
throughout Canada. 

Following the review of the past five years, this report then establishes the metrics, 
strategy and outlook for the next four years.

Introduction
Background
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The strength of any facility such as TRIUMF lies in its people.   It is through the efforts of 
the five hundred men and women at TRIUMF that remarkable achievements have been 
made in science. Their scientific openness and dedication to work and country have 
allowed the ongoing transfer of their knowledge to the overall Canadian economy and 
society.

TRIUMF staff in front of the Radio Frequency Quadrupole (RFQ) accelerator, used to increase the 
velocity of ions produced by the ISAC targets.
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Previous Indicators Established for Measuring Business Development 
Performance - Continuing Emphasis on Output Metrics

9

TRIUMF is committed to maintaining an ongoing concise and transparent record 
of all of its knowledge transfer and commercial activities.  To this end, it has reviewed 
the metrics necessary to provide the required information.  The approach that has been 
adopted focuses primarily on the output measures, since it was determined that those 
output measures identify achievements in the area, while the more traditional input 
measures confine the information to the effort expended.  

In assembling any set of indicators to measure performance, there are three primary 
questions that must be answered:

1.  What is the mandate and objective of the organization in this area?
2. What are the objectives of recording the data?
3.  Do the indicators meet those objectives?

The preceding five year Business Development Plan established specific, 
quantitative output-focused performance metrics to measure and monitor the performance 
of TRIUMF in transferring knowledge to the Canadian economy and Canadian society.  
Those metrics are reproduced below:

1. Dollar Value of Sponsored Research for the Year - The annual dollar amount 
received by TRIUMF for research from the Natural Sciences and Engineering 
Research Council (NSERC) and the Canadian Institute of Health Research (CIHR) 
plus other external sources.

2. Number of Disclosures During the Year - The number of novel inventions or ideas 
with commercial potential that are disclosed to the TRIUMF Technology Transfer 
Office during the year.  

3. Number of Disclosures Reviewed During the Year - The number of possible 
commercial ideas that are disclosed to the TRIUMF Technology Transfer Office, and 
that proceed to the next step of formal review during the year.

4. Number of Disclosures Funded During the Year - The number of possible 
commercial ideas that are disclosed to the TRIUMF Technology Transfer Office, are 
reviewed and approved to receive development funding from TRIUMF during the 
year.

5. Value of Funding for Disclosures During the Year - The annual dollar amount 
invested by TRIUMF into the initial development of potentially commercial 
disclosures.

6. Number of Patents Applied for During the Year - This number reflects the 
number of inventions submitted for patent protection by TRIUMF during the year.  
Each application represents a potential family of patents. Each patent family relates 
to a single invention.  Within each patent family, multiple patents can be sought to 
provide protection in various countries or jurisdictions.
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7. Number of Patents Granted During the Year - The number of patents that are 
granted during the year for TRIUMF inventions.  This figure includes patents issued 
in all jurisdictions.  Some patents will correspond to new patent families and others 
will pertain to existing patent families.  In the latter case, each new patent simply 
extends the number of countries where an invention is protected.

8. Value of Purchase Orders Placed by TRIUMF in Canada During the Year - The 
amount of TRIUMF purchase orders that are placed in Canada during the year, both 
in absolute dollars and as a percentage breakdown of total purchase orders.

9. Number of Start-up Companies During the Year - The number of companies 
that have been created by TRIUMF staff or students during the year, but without 
requiring any access to TRIUMF patents or technology.

10. Number of Spin-out Companies During the Year - The number of companies 
that have been created during the year using TRIUMF patents or technology.

11. Number of Licenses Granted During the Year - The number of licenses granted 
during the year by TRIUMF for commercial endeavours.

12. Cumulative Number of Active Licenses - The cumulative number of commercial 
licenses granted by TRIUMF.

13. Royalty Income for the Year - The royalty income that TRIUMF received during 
the year from its licenses.

14. Contract Income for the Year - The revenue that TRIUMF received during the year 
for commercial contract work.  Examples include income from the Proton Irradiation 
Facility (PIF) and the Neutron Irradiation Facility (NIF).

15. Number of Students Employed by TRIUMF During the Year- The total number 
of all students employed by TRIUMF during the year.

16. Value of TRIUMF Sponsored Canadian Conferences During the Year - The 
estimated economic impact of conferences sponsored at TRIUMF.  TRIUMF 
sponsored conferences are broken down by the number of attendees, number of 
days of each conference and an estimate of the dollar value of the conferences 
(C$400 per person day).

While these quantitative metrics, along with their specific targets, have served as an 
effective measure of tangible technology commercialization activities, it has become 
apparent that a large proportion of secondary economic impact activities are not 
adequately represented within these metrics.   Accordingly, this Business Development 
Plan will institute additional qualitative knowledge transfer measures to capture the 
achievements and enhance future planning processes.

10
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Ms Lapi is picturred with Ken Buckley testing the new microPET. 

“TRIUMF is really a one-of-a-kind facility in Canada 
and throughout the world. Through the support 
of TRIUMF and programs like the NSERC 121 
we have been able to really probe new techniques 
in the field of interest (molecular radiotherapy). 
The combination of expertise that TRIUMF offers 
from ion source physics to radiochemistry is really 
amazing. I honestly don’t think we could do this 
project anywhere else.

“

Suzi Lapi
Inaugural 2005 Life Science Award Winner and Simon Fraser University Doctoral 
Student, Suzi Lapi, on her therapeutic development experience and opportunities with 
TRUMF.
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TRIUMF will maintain the philosophy of the previous Business Development Plans, 
which have resulted in the optimization of the impact of its operations on the Canadian 
economy.  It encompassed numerous approaches that proved to be successful and can 
be summarised as follows:

a) TRIUMF will make all reasonable efforts to commercialise technical knowledge 
that is resident in the institution, to the extent that such efforts do not adversely impact 
the resources of TRIUMF, which are committed to the pursuit of fundamental physics 
research.

b) TRIUMF will encourage and actively participate in efforts to diffuse any viable 
scientific or technological knowledge out into the Canadian economy through whichever 
is considered to be the most prudent and appropriate vehicle(s), utilizing, but not limited 
to, the following approaches:

     
i) direct sale to industry
ii) licence to industry
iii) gift or donation to appropriate organisations
iv) training of appropriate collaborators
v) contract development work for industry
vi) employee secondments from TRIUMF  
vii) employee secondments to TRIUMF
viii) start-up companies by TRIUMF staff
ix) spin-out company creation
ix) student training and employment
x) joint ventures with industry, or other organisations

 
c) In all efforts to transfer knowledge to the economy, TRIUMF will negotiate 
agreements with the commercial party to provide TRIUMF with financial or other returns 
that adequately compensate the institution for the value of the knowledge transferred, 
and the cost of the resources that are dedicated to the transfer of that knowledge.

d) Except where single sourcing is identified and approved as the only viable option, 
all purchase orders and service contracts placed by TRIUMF in the pursuance of its day to 
day operations will be on a competitive basis, including reasonable efforts to obtain bids 
from at least three qualified Canadian companies to compete with offshore suppliers.

e) When appropriate, for tenders of $25,000 or more, TRIUMF will utilize an open 
bidding system through a suitable electronic bulletin board.     
    
f) Evaluations of companies will include the assumption that limited specialised 
assistance may be provided to small Canadian companies to enhance their capability to 
meet contract specifications.

TRIUMF’s Mandate and Philosophy for Optimizing 
Economic Impact
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g) From time to time, TRIUMF may be working with a Canadian company in the 
international arena, for example on CERN related contracts.  On such occasions 
TRIUMF will endeavour to appropriately recognize and publicize the Canadian industry 
participation. 

h) With international agreements, such as the CERN project, TRIUMF will encourage 
the qualification of Canadian suppliers, where appropriate under the terms of the 
agreement in question.

i) TRIUMF will provide an appropriate broad range of annual targets for its activities 
with businesses within the Canadian economy.

j) The economic impact of the activities of TRIUMF on the Canadian economic 
community will be recorded, with the results in a format that can be evaluated, and where 
reasonable, audited.  These records will include, and may be limited to, specific case 
histories where that is the most appropriate and efficient approach.

k) TRIUMF will provide appropriate, regular publicity of all major initiatives that impact 
the Canadian economy.

l) Within the constraints of the available funding, TRIUMF will operate an appropriate 
range of education and employment programs for Canadian students, at levels from 
secondary school through post graduate.  The objective of these student programs will 
be to expose students to the latest scientific developments, and to encourage capable 
young Canadians to consider future careers in science and technology.
    
Economic impact extends far beyond the immediate financial benefits of commercial 
transactions.  TRIUMF is proud of its role as a catalyst in assisting the development of 
unique technologies in such socially relevant areas as the life sciences.
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An audience of every age packs the TRIUMF auditorium for the free Saturday Morning Science 
Lectures organized by the TRIUMF Outreach Program.

“The TRIUMF Outreach Program (TOP) owes 
its very existence in part to the support of the 
Technology Transfer Office (TTO). Three years ago, 
the TTO generously offered to match funds obtained 
from the Vancouver Foundation to develop outreach 
and education programs for students and teachers at 
TRIUMF. Since then, the TTO has been unwavering 
in its support for TRIUMF Outreach. We cannot 
thank Tech Transfer enough for its commitment 
to introducing students, teachers, and the general 
public to the excitement and challenges of top-level 
research at TRIUMF. 

“

Marcello Pavan
Coordinator of Outreach programs and activities at TRIUMF.
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The following table summarizes the goals set for the target indices in the 2001 Business 
Development Plan (BDP) and the actual figures attained by TRIUMF for the fiscal years 
ranging from 2001/02-2005/06.  Targets that were revised in the 2002/03 BDP Annual 
Report are marked with an asterisk.

15

Business Development Performance 2001-2005

A Summary of TRIUMF’s Accomplishments to Date

Table 1   Targets and Actual Performance figures from FY2001/02 - FY2005/06 
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Quantitative Highlights in Technology Transfer in 2005/2006

16

In evaluating the BDP targets, it is of paramount importance to remember that TRIUMF is 
primarily a facility for fundamental research into sub-atomic physics.  Unlike commercial 
enterprises, TRIUMF does not produce “research products” at a constant rate, nor with a 
constant rate of growth.  If a target is either under or overachieved in one year, it should 
not be assumed that this would have any implication regarding the possibility of under 
or overachievement the following year.  As noted earlier, the targets themselves should 
be viewed as evolving challenges that will be modified to reflect changes in TRIUMF’s 
operational plan.  Some of the particular highlights from the above data over the last five 
years are as follows:

The following graph depicts the overall growth in commercial revenue to TRIUMF over 
the last five years.
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Looking specifically at the royalty portion of data, we see a promising growing trend 
throughout the last five years, except for 2005/2006.  This difference is directly attributed to 
a decrease in royalties from MDS Nordion.  This decrease is a direct result of independent 
external shifts in the exchange rates, particularly between the Canadian and U.S. dollars.  
As stated, despite consistent growth and effort, results have a tendency to vary given the 
many complex intrinsic and extrinsic variables that influence year-to-year results.

The following graph depicts cumulative patenting progress over the last five years. 

While patenting is an incomplete, and sometimes even deceptive, indicator of 
commercialization potential or activity, TRIUMF has taken a pragmatic view and patented 
only those technologies and in those jurisdictions with clear commercial potential.   
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TRIUMF Sponsored Conferences and Workshops

Some of the nearly 300 participants at the 8th International Symposium on Nuclei in the Cosmos, 
organised by TRIUMF and held in Vancouver, in 2004. This was the first time the conference has 
been held in Vancouver.

Conferences and Workshops contribute to TRIUMF’s 
scientific and economic impact. These events 
facilitate the transfer of knowledge and stimulate 
the economy. The following graph summarizes the 
estimated economic impact of TRIUMF sponsored 
conferences on the local economy, based on the 
number and length of the conferences, the number of 
attendees, and a conservative estimate of associated 
per diem spending (C$400).
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The reputation of TRIUMF scientists and researchers is a major factor in the attraction of 
physics related conferences to the region, although, of course, Vancouver itself is also 
widely recognized as a popular conference destination.  As with other figures, the number 
of conferences and attendees in a given year will have little bearing on the number of 
conferences and attendees in subsequent years.

TRIUMF’s expenditures have a direct impact on the Canadian economy.  TRIUMF’s 
procurement policy gives preference to Canadian vendors, but only if price and quality 
are comparable.  Given the highly specialized nature of certain purchases, foreign supply 
is sometimes the only viable option.

During the past five years, over 85% of TRIUMF’s expenditures were made in Canada.  
To maximize procurement from Canadian firms frequently requires TRIUMF to provide 
significant technical assistance to the supplier to help them meet the demanding 
specifications. 

Expenditure Analysis
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The last of the 52 twin aperture quadrupole magnets designed by TRIUMF, manufactured by 
Alstom of Quebec, and shipped to CERN as part of Canada’s contribution to the Large Hadron 
Collider (LHC).

High voltage units for the beam injection into the LHC at CERN were designed 
and tested by TRIUMF and manufactured by Brandt Industries Ltd. of Regina, 
Saskatchewan. The tanks were shipped to CERN as part of Canada’s contribu-
tion to the LHC.
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The proton eye treatment team takes a moment to reflect on ten years of successful procedures 
after preparing the 100th patient for treatment.

 

Knowledge Transfer is recognized as an important derivative of basic research.  The 
following two quotes are from professionals in the field of technology transfer:

“Across the country (UK), academic researchers are sharing ideas and best practices 
with their industrial counterparts. Through their collaborative efforts, they are gaining 
access to the most advanced equipment as well to financial support from industry….The 
Review has come across dozens of companies in a wide variety of sectors which have 
gained significant economic advantages by working with universities to develop new 
ideas and innovations. Companies that are involved in such collaborations are more 
likely to broaden their range of good or services, open new markets or increase their 
market share than those that are not1.”
(Richard Lambert, Lambert Review of Business-University Collaboration, Final Report 
December 2003, U.K.) 

“Stakeholder partnerships have shifted their focus from intellectual property to ‘knowledge 
access and value-add consciousness’.  The Johns Hopkins University Technology 
Transfer Office measures both monetary and non-monetary value of access to knowledge 
and the transfer of knowledge.”
Jill Sorensen, Executive Director of the Johns Hopkins University Technology Transfer 
Office.

1 Community Innovation Survey (UK), DTI/ONS, 2001
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“Proton therapy for eye tumours has allowed us to 
treat patients who would otherwise have required 
removal of the eye. Frequently this preserves 
reasonable vision and function and this retained 
function has been most gratifying for patients with 
only one working eye.

“

Dr. Katherine Paton, Special Advisor to the University of British Columbia Faculty of 
Medicine and Clinical Associate Professor at the Department of Opthalmology and 
Visual Sciences, describing the benefits of TRIUMF’s unique proton eye therapy 
program.

Transferring Knowledge from TRIUMF
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Throughout this report are the reflections of individuals involved with TRIUMF’s knowledge 
and technology transfer activities over the last 5 years.  These quotes have been included 
to express the value and benefits that are often very difficult to effectively capture within 
the quantitative metrics established in the bare text of a business development plan.  
While difficult to measure, these impacts are a vital component of TRIUMF’s ongoing 
success in transferring intangible and tacit knowledge to society.  Effectively addressing 
TRIUMF’s mandate and philosophy for optimizing economic impact clearly requires both 
quantitative and qualitative considerations.

Incorporating the knowledge transfer component into TRIUMF’s business development 
plan requires capturing activities that tend to be quite diverse in scope and often share 
few consistent or determinable criteria that can be assigned a target and proactively 
pursued.  In most cases, opportunities for knowledge transfer arise from a combination of 
creative effort, reciprocal need and/or capability and serendipitous synergy.  

The key to transferring knowledge lies in the people who are involved.  Intellectual property 
is the knowledge that is created and stored in an individual’s mind.  The successful 
transfer of knowledge requires that there be a willing mind that possesses the knowledge 
and a willing mind that is capable of receiving and understanding the knowledge.

TRIUMF staff possess a great deal of knowledge and have shown an impressive 
willingness to share that knowledge with others, both in a spirit of cooperation for the 
benefit of Canada, and for the financial benefit of TRIUMF.  Once an institution such 
as TRIUMF is seen to be willing to share its knowledge, a process of pursuing mutual 
benefit emerges.  This has been the situation for the Laboratory as the dissemination of 
knowledge has travelled in both directions. 

The exchange of knowledge to and from TRIUMF crosses national boundaries and 
establishes collegial relationships that benefit all of the parties involved.  Even the 

commercial relationships have allowed TRIUMF 
to benefit with funding for temporary staffing, 
while providing new and interesting challenges 
for the TRIUMF staff involved.  Many commercial 
projects would have moved forward much 
more slowly without the synergistic benefits of 
knowledge exchanges.

“I was contacted by Professor Douglas Bryman 
via emails in late 1993 (before I obtained my 
PhD from Xi’an Jiaotong University) and he 
was interested in my researches in radiation 
detection and Monte Carlo method in radiation 
simulation. His group has been developing liquid 
xenon detector, the only detector so far which is Dr. Qianmei Zhang
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capable to obtain not only the precise position (x,y,z) of depth-of-interaction of gamma 
rays in the PET detector but also hopefully to obtain the angle of incident gamma rays. 
I’m very interested in joining the research. The research has enabled me to know the 
deep insight of PET, whether in physics mechanism, detection instrument or in image 
reconstruction. This has even changed my view of a possible future career. 

Every time I think of this. I feel so lucky that I had a chance to work in TRIUMF, the 
experience was so exciting, profitable, and pleasant. I especially appreciate it so much 
that assistance from the TRIUMF Technology Transfer Division made it all possible.   I 
wish that I could work at TRIUMF again in future.”  Dr. Qianmei Zhang, describing his 
experience at TRIUMF.

One of the more rewarding aspects of the transfer of knowledge from TRIUMF has been 
the Outreach Program (TOP) that was introduced in 2002.  It has brought in students for 
tours and work placements, and the general public for free Saturday morning lectures. 
The latter has been so popular that numbers have had to be limited.  Each year, TOP also 
invites science teachers to spend from one day to two weeks at TRIUMF in the summer 
to experience hands-on research.  The interest from teachers has been overwhelming, 
and the excitement of the participants has been very rewarding.  However, demand has 
exceeded TRIUMF’s resources, and the number of participants have had to be limited.

High School science teachers participating in hands-on research at TRIUMF.
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TRIUMF’s Achievements In Knowledge Transfer

The newly added focus on knowledge transfer is in part a result of an already proven 
ability to stimulate the local economy in this capacity.  Therefore, it is appropriate to 
report on knowledge transfer success and programs that are still ongoing.  The following 
vignettes are a list of reports from the last five years that, while difficult to depict in any 
table or graph, highlight TRIUMF’s remarkable economic and social impact through 
knowledge transfer activities.  

Each year, leading organizations in the aeronautic and space industry travel to TRIUMF 
to have their electronic equipment tested in preparation for launching them into the sky 
and beyond.  Atmospheric radiation, caused by cosmic rays from space interacting with 
Earth’s atmosphere, consists of neutrons and other particles that can interfere with the 
functioning of electronic devices.  TRIUMF’s Neutron Irradiation Facility (NIF) offers a 
neutron beam that simulates exposure to atmospheric radiation, and can thus be used 
for testing avionics and ground-based electronic systems.  Radiation testing is especially 
important for aircraft designers and manufacturers, as aircraft are becoming increasingly 
dependant on automated systems.  

The NIF has an energy spectrum matched 
to the atmospheric neutron spectrum, 
and can simulate the radiation effects of 
ten years of atmospheric exposure in a 
matter of minutes.  The facility’s neutron 
flux, or the number of neutrons per square 
centimeter per second passing through a 
material, is comparable to that at the Los 
Alamos Neutron Science Center (LANSCE) 
in New Mexico.  The neutrons produced at 
TRIUMF have energies up to 400 MeV, with 
the additional feature that thermal neutrons 
from the water moderator are also present.  
TRIUMF and Los Alamos are the only two 
facilities in North America that offer such a 
wide range of neutron energies.  

Ever since the NIF’s first customer in May 2003, there has been increasing commercial 
demand for beam time at the facility.  Recent NIF customers include Sandia National 
Laboratories (USA); Boeing Corp. (USA); a collaboration involving BAE Systems 
(UK), Goodrich (UK), QinetiQ (UK), and AerotechTelub (Sweden); the Atomic Energy 
Commission (France); iRoC Technologies (USA and France); CISCO Systems (USA) 
and two third-party companies testing devices for large electronic device manufacturers.  

Neutron Irradiation Facility Helps Industry Soar to New Heights
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Revenue generated from commercial bookings of the NIF helps support research 
activities at TRIUMF.  The NIF is a prime example of the successful transfer of technical 
knowledge to benefit both Canadian science and industry.

In addition to providing calibrated neutron beams, TRIUMF also offers proton beams 
at its Proton Irradiation Facility (PIF).  Consultation on radiation effects testing and 
assistance in carrying out radiation qualification measurements are available at both 
facilities.  Although there is an hourly charge for commercial users, there is no charge 
for researchers whose work has been approved by TRIUMF’s Experimental Evaluation 
Committee.  More information about the NIF or PIF can be found by visiting http://
www.triumf.ca/pif/.

“TRIUMF is one of the best places in the world 
for measuring the effects of space and terrestrial 
radiation on electronic devices with high energy 
proton and neutron beams. Last year 24 companies 
and laboratories from Canada, the US and Europe 
travelled to TRIUMF for radiation testing of 
electronics intended for space, aircraft or ground 
applications.

“

Dr. Ewart Blackmore, TRIUMF Division Head and PIF/NIF Coordinator,
on the success of the Proton and Neutron Irradiation Services.
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TRIUMF-MDS Nordion Partnership Wins 2004 Synergy Award 
for Innovation
On October 28, 2004, the Natural Sciences 
and Engineering Research Council of Canada 
(NSERC) presented a 2004 Synergy Award 
for Innovation to TRIUMF and MDS Nordion 
(Nordion) for their outstanding 26-year 
university-industry partnership.  The award 
was one of only seven awarded nationally 
that year, and one of two granted in the Large 
Companies category.  Each year, the awards 
recognize innovative collaborations in research 
and development that successfully combine the 
unique strengths and abilities of universities with 
those of the commercial sector.  Award winners 
are chosen based on innovation, entrepreneurship, creativity, utilization of resources, 
quality of research, quality of management, and effectiveness in training graduate 
students.

Nordion is a division of MDS Inc., a transnational health and life sciences company based 
in Kanata, Ontario.  Nordion specializes in radioisotope production and radiation-related 
technologies used to diagnose, prevent, and treat disease.  It supplies over two-thirds 
of the world’s medical isotopes used in diagnosing heart disease, brain disorders and 
infections. Every year, some 20 million nuclear medicine procedures are performed 
globally, a great number of which use medical isotopes from Nordion.

Nordion’s new state-of-the-art commercial cyclotron facility at the TRIUMF site was 
completed on January 30, 2003.  In May 2003, the company started utilizing the new 
TRIUMF designed TR30 cyclotron for production of Palladium-103.  Subsequently, 
with the official activation of the second beam in September 2003, Nordion has been 
able to double its production capacity of the radioisotope, which is used in prostate 
brachytherapy.  The improved production capability from the new machine is estimated to 
provide additional products for up to 1,000,000 nuclear medicine procedures around the 
world each year.

Every week, an estimated 45,000 patients benefit from the radioisotopes produced at 
Nordion’s facility at TRIUMF.  One of the many spin-off benefits from this partnership 
is the positioning of Canada at the forefront of medical diagnoses and therapies.  In 
addition, from an economic perspective, Nordion exports about 95% of its production 
internationally. Further developments that are in progress aim to make further advances 
in, and improvements to, the production and delivery of medical radioisotopes and 
radiopharmaceuticals. 
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The 28-year TRIUMF-MDS Nordion collaboration has produced pioneering developments, 
including the production of high-purity Iodine-123, used for the management of thyroid 
cancer as well as the imaging of cardiac and neurological disorders, and a patented 
high-volume production method for Palladium-103, used in leading-edge brachytherapy 
treatments for prostate cancer.  The partnership has supported TRIUMF’s role as a 
premier international scientific institution, while MDS Nordion has emerged as the world’s 
leading supplier of diagnostic imaging and therapeutic isotopes.

Nordion employee tuning the beamline of
 the new TR30-2 cyclotron.

Gerry Porter
MDS Nordion, General Manager

MDS Nordion ships isotopes around 
the world from TRIUMF for over 
45,000 medical procedures each week.

““
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New Collaboration with BC Cancer Agency

The PET/CT scanner and images from the BCCA. Image credit: Don Wilson, BCCA Breast 
Cancer symposium 2004

Dr. Don Wilson
Medical Director for the Centre of Excellence for Functional Cancer Imaging
Frances Lasser
BCCA Project Manager

The BC Cancer Agency has benefited greatly from TRIUMF’s unique 
capabilities and expertise towards successfully establishing PET/CT 
capabilities for the benefit of British Columbians. Key Scientists at 
TRIUMF have played a major role in the development of our clinical 
program and are working closely with us as we develop our research 
program with the acquistion of a cyclotron, radiopharmaceutical re-
search and production laboratories and the recuitment of a Research 
Chair. The BC Cancer Agency’s clinical PET/CT program currently 
relies on the daily supply of F-18 by TRIUMF, in order to provide the 
best possible diagnostic profile and optimized treatment plan for can-
cer patients in the province. This truly is a win-win situation for every-
one, and would not have been possible without TRIUMF’s assistance 
and existing infrastructure.

“

“
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Over the past nine years, 
TRIUMF has housed Canada’s 
only clinical proton therapy 
centre for the treatment of ocular 
melanoma, a type of eye cancer.  
The treatment facility is operated 
as a collaboration between 
TRIUMF, the BC Cancer Agency 
(BCCA), and the University of 
British Columbia (UBC) Eye 
Care Centre.  A major milestone 
was reached on August 26, 
2005 when the Proton Treatment 
Facility (PTF) was used to treat 
its 100th patient. The first BCCA 
clinical patient received treatment 
in 1995 when the PTF was 
established with the assistance of 
a grant from the Mr. & Mrs. P.A. 
Woodward’s foundation.

In addition to this ongoing collaboration, TRIUMF has recently been assisting with the 
operation of BCCA’s new positron emission tomography/computed tomography (PET/CT) 
scanner, which was installed at its Centre of Excellence for Functional Cancer Imaging 
in Vancouver in the Spring of 2005.  The PET/CT scanner is used for clinical medical 
imaging in the diagnosis and treatment of cancer.  A PET/CT machine contains both PET 
and CT cameras, producing images that show both chemical (functional) and anatomical 
(structural) information.  Thus, the machine has the ability not only to identify cells with 
high metabolism, which may be cancerous, but also to show the size and location of 
these cell groupings.

The Centre of Excellence is being developed to2:
Ø Improve cancer diagnosis and treatment planning for patients and health care 

professionals
Ø Build research programs for the discovery, development and application of new 

radiotracers
Ø Apply new advances in imaging to improve prevention, early diagnosis and 

management of cancers
Ø Collaborate in a growing national and international network of functional imaging 

programs

The ultimate goal is for the BCCA to acquire and operate its own PET cyclotron and 
radio-pharmacy; however, setting up a dedicated PET pharmacy is a long and complex 

2 http://www.bccancer.bc.ca/HPI/PET/default.htm

BCCA production in progress at its radiochemical laboratory 
beside TRIUMF’s TR-13 cyclotron.
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task. TRIUMF’s PET expertise is the product of extensive research dating back to the 
early 1980s.  The individuals within the TRIUMF PET Group have collectively more 
than several decades of experience in the field.  Part of TRIUMF’s knowledge transfer 
mandate includes assisting with technologies that will be of benefit to Canadians. To 
assist the BCCA with its immediate scanning requirements, TRIUMF and the BCCA have 
signed an agreement for TRIUMF to supply the BCCA with Fluorine-18 (F-18) needed for 
the PET/CT scanner.

Since the end of June 2005, BCCA staff have been temporarily using F-18 produced 
on the TRIUMF’s TR13 cyclotron in their own radiochemical laboratory located at the 
TRIUMF site to produce fluorodeoxyglucose (FDG).  The FDG is being couriered to the 
BCCA scanning facility on West 10th Avenue in Vancouver, until BCCA acquires its own 
cyclotron.  The initial one shipment per day has increased to two shipments.  The goal 
is to perform 3000 scans per year, and there have been more than 1,000 patient scans 
performed since the inception of this project.  The project is funded by the Provincial 
Health Services Authority, and is part of the Centre for Functional Imaging established by 
the BCCA, UBC, BC Children’s Hospital, Vancouver Hospital and Health Services Centre, 
and TRIUMF.

“Over the past century, industrial emissions of 
CO2 have resulted in an exponential increase in 
atmospheric CO2 to values not seen on earth in 
at least the last approximately 400,000 years,” 
explains Dr. Maria Maldonado, Canada Research 
Chair and Assistant Professor in UBC’s Earth and 
Ocean Sciences department. In collaboration with 
TRIUMF’s Positron Emission Tomography (PET) 
Group, Dr. Maldonado is conducting research that 
may have a significant impact in the fight to control 
climate change.

Increasing levels of carbon dioxide (CO2) in the 
atmosphere is the primary suspect in global warming.  
Marine phytoplankton reduce carbon dioxide (CO2) 
to organic carbon, accounting for roughly half of total 
carbon fixation on the planet.  Over the last decade, 
it has become firmly established that low iron supply 
limits phytoplankton growth and export production 
in vast areas of the open ocean.  Moreover, dust 
records in the ice-cores suggest that the supply of 
iron to the world oceans was on average an order 
of magnitude higher during glacial than interglacial 
periods.  This has prompted the idea that supplying 

Aquatic Plants Important in Reducing Global Warming

Ocean samples being collected over the 
continental shelf in the Bering Sea. Like other 
photosynthetic organisms, phytoplankton 
contain chlorophyll, which give them a green 
colour. Thus, in iron-rich coastal waters where 
phytoplankton are abundant, the water has a 
green appearance; in low-iron open ocean 
water, where there are fewer phytoplankton, 
the water has a blue appearance.
Photo: courtesy of Maria Maldonado
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marine phytoplankton with sufficient iron may increase production towards glacial period 
levels and may serve as a useful tool in countering CO2 accumulation and contribution to 
climate change.

Dr. Maria Maldonado is employing radioactive copper (64Cu/67Cu) to investigate the 
physiological role of this element in iron-limited phytoplankton.  Pioneering research 
over the last two years suggests that iron-limited diatoms (phytoplankton) have a higher 
demand for copper than do iron-sufficient cells, and that copper limitation impairs their 
high-affinity iron transport system.  In addition to its apparent role in iron uptake, further 
investigation has potentially implicated copper in the photosynthetic processes of some 
oceanic species.  Additional work is scheduled to expand the number of species under 
investigation and improve the understanding of the kinetics underlying these processes.  

Dehnel – Particle Accelerator Components and Engineering, Inc. (D-PACE) is a TRIUMF 
spin-off company incorporated in Nelson, B.C. with a vision to provide state-of-the-
art engineering services to the particle accelerator industry.  D-PACE specializes in 
complete beamline system designs as well as accelerator/beamline component designs 
for commercial cyclotrons, including quadrupole and dipole magnets, vacuum boxes, 
and beam diagnostic devices.  D-PACE is internationally recognized, and hires out its 
highly knowledgeable and professional staff to work with engineers and managers of 

D-PACE Generates Royalty Revenues for TRIUMF

Dr. Morgan Dehnel testing his equipment on TRIUMF’s ion source test stand.
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other companies, most notably in the semiconductor industry on ion implantation, and 
at institutes, such as the Institute of Nuclear Energy Research (INER) in Taiwan, on ion 
source and beamline technologies.

D-PACE has been selling its Beamline Simulator© software, developed through an NRC-
IRAP grant, to companies and institutions worldwide.  This dynamic interactive software 
simulates charged-particle transport systems, and allows users to tune a beamline in a 
“live” and interactive manner similar to being in a control room, which makes it a valuable 
training and troubleshooting tool. 

D-PACE also offers courses that give an overview of the theory of ion source operation, 
injection systems, cyclotron acceleration and beamlines to industry accelerator 
operations groups. In addition, D-PACE is expanding into the ion implantation and 
radiation processing fields, which use electrons or x-rays to irradiate food and/or medical 
equipment (i.e. syringes) in order to kill microbes.  The company is currently focusing 
on solidifying its business and marketing strategies for the next few years, with plans to 
increase its international business and market share.

The years of close co-operation between TRIUMF and D-PACE took a major step forward 
in December 2001 when D-PACE licensed a group of cyclotron component technologies 
from TRIUMF.  The company is currently in discussions with potential business partners 
to market and sell the ion source technology it has licensed from TRIUMF in Europe 
and Asia in the near future.  In April 2003, D-PACE presented TRIUMF with the first 
royalty cheque from sales of the licensed ion source technology, followed by subsequent 
cheques in January 2004 and 2006.

Not only does D-PACE have a positive effect on the local economy of southeastern British 
Columbia where it is located, it is also successful in exporting Canadian technology 
services and in contributing to the overall Canadian economy. 

Dr. Morgan Dehnel
Founder and President of D-PACE

TRIUMF has been an essential resource for D-PACE in many ways. I 
received my training at TRIUMF and this enables me to work in various 
sectors of the global particle accelerator industry. TRIUMF technology 
has been licensed by D-PACE, and the multifaceted technical support 
that comes with this has been incredible. This is valuable for meeting 
our project requirements, but is also very important in terms of providing 
a means to upgrade the skill set of our highly qualified staff. We are 
indebted to TRIUMF for its significant role in our development.

“

“
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TRIUMF is a world-class facility supporting international collaborative research in 
Canada.  With research areas ranging from nuclear physics to life sciences and the 
environment, the laboratory is host to many leading scientists throughout each year.  
There are usually over 40 visiting researchers at any given time, including researchers 
from across Canada, with the number totalling a few hundred each year.  These visitors 
include many undergraduate, graduate, doctoral, and postdoctoral students.  There are 
always a number of foreign researchers at TRIUMF.  The following is a brief profile of one 
such visitor to TRIUMF: Dr. Yong-Seok Hwang. 

From August 2004 until August 2005, Vancouver and TRIUMF were home to Dr. Yong-
Seok Hwang, a visiting researcher from South Korea.  Dr. Hwang holds a PhD in plasma 
physics from Princeton University in the United States.  He is currently Associate 
Professor of Nuclear Engineering at Seoul National University in South Korea, where 
he teaches plasma physics and fusion.  Dr. Hwang has previously held positions at 
Princeton University and the Korea Advanced Institute of Science and Technology.  He 
now works primarily in applied plasma technology, specifically on plasma and ion source 
development.  Dr. Hwang joined TRIUMF’s Ion Source and Injection System (ISIS) group, 
where he worked with Mr. Roger Poirier, Head of TRIUMF’s Cyclotron Division.

TRIUMF Welcomes Visiting Researchers

TRIUMF Associate Director and a Senior Research Scientist giving a tour of TRIUMF 
to the Director of the National Natural Science Foundation of China.
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At TRIUMF, Dr. Hwang’s research focused on characterizing ion sources.  The research 
involved carefully analyzing the relationship between plasma characteristics and 
corresponding H- ion-beam characteristics of TRIUMF’s cusp ion source.  Correlations 
between these properties may be utilized to improve the brightness, emittance, and 
extracted beam currents of the ion source.  Such improvements could enhance the 
performance of the TRIUMF cyclotron through better matching between the ion source, 
injection line, and cyclotron.

The benefits of this research extend beyond improvements at TRIUMF.  In research 
facilities around the world, Dr. Hwang’s results have the potential to enhance the operation 
of other particle accelerators that require high-brightness H- sources.  These same 
benefits apply to the medical radioisotope and radiopharmaceutical industries.  Particle 
accelerators are a key component in the production of isotopes for medical diagnosis and 
treatment of diseases such as cancer and Parkinson’s disease.  The Society of Nuclear 

Medicine (SNM) reports that in the U.S. alone, nearly 
18 million nuclear medicine procedures are carried out 
each year.  According to Canadian Business, the world 
market for diagnostic radiopharmaceuticals is expected 
to reach 18.7 billion U.S. dollars by the year 2020.  The 
research done at TRIUMF could increase radioisotope 
output, yielding efficiency improvements and economic 
savings for radioisotope producers.  As world leaders in 
the multi-billion dollar medical isotope industry, Canadian 
companies stand to benefit from Dr. Hwang’s work.  

Dr. Yong-Seok Hwang
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Student Training and Scholarships

Every year, many undergraduate and 
graduate students are given the opportunity 
to spend a few months at TRIUMF to gain 
some experience learning and working 
in a national research laboratory. In the 
year 2000, TRIUMF introduced an annual 
scholarship award, consisting of $2,000 
and a paid four-month summer research 
internship. The scholarship is awarded to 
up to five Canadian students majoring in 
either physics or engineering physics, and 
who have obtained first-class standings in 
their program of studies. One scholarship is 
awarded in each of five regions: The Atlantic 
Provinces, Quebec, Ontario, the Prairie 
Provinces, and British Columbia. Each 
student is assigned to a research project with 
consideration of his/her stated interests, and 
the $2000 scholarship is paid out after the 
satisfactory completion of a work term report.  
TRIUMF’s scholarship program attracts many 
applicants from some of Canada’s best and 
brightest students, and we are pleased to 
offer the winners the opportunity to spend 
the summer months working at TRIUMF.

Water scintillator samples developed by TRIUMF 
researchers and undergraduate students for 
the Tokai to Kamioka (T2K) experiment at the 
Japan Proton Accelerator Research Complex 
(J-PARC).
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TRIUMF’s High School Fellowship 

In 2004, TRIUMF also introduced a new British Columbia High School Fellowship. 
This annual award, administered by the British Columbia Innovation Council, is offered 
to a student graduating from a B.C. secondary school and entering the first year of 
undergraduate studies in the sciences at a recognized B.C. post-secondary institution. 
The Fellowship attracted over 90 applicants in its first year. The award includes $3000 
and an opportunity to work with a research team at TRIUMF. The intent of the Fellowship 
is to give B.C. high school graduates, who have a passionate interest in science, the 
opportunity to experience a real-life research environment and be motivated to pursue a 
career in the sciences, especially physics. 

Reka Moldovan, the winner of the 2004 inaugural 
TRIUMF High School Fellowship, was at TRIUMF 
to participate in a six-week summer research term. 
Reka was a grade twelve graduate from Kelowna, 
B.C., and proceeded on to the Science One program 
at the University of British Columbia in the fall of 
2005.  Reka visited TRIUMF on several occasions 
and was very excited to be working with scientists in 
such an enriching environment. 

Reka Moldovan receiving her award from 
TRIUMF Director, Dr. Shotter.
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The TRIUMF Business Development Plan 2006 to 2010
The 2006 Contribution Agreement

      
In February 2005, the Federal Government announced a commitment of $222 million 
dollars over five years for the continued operation of TRIUMF, with the administration 
of the funding designated as the responsibility of the National Research Council (NRC).  
This TRIUMF Business Development Plan (BDP) is being created in response to Section 
10 and Part 6 of Schedule A of the Contribution Agreement between NRC and TRIUMF, 
that will run from April 2006 through to the end of March 2010.  
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Establishing Targets

This Business Development Plan will build on the two previous Plans in identifying a 
series of target parameters to enhance and measure the economic impact of TRIUMF on 
Canada. 

It must be emphasized that, in evaluating the performance of the institution against these 
targets, it is of paramount importance to remember that TRIUMF is primarily a facility for 
fundamental research into sub-atomic physics, and that is the driving mandate of the 
Federal funding.   In directing reasonable efforts to optimizing the impact of TRIUMF 
on the Canadian economy, great care must be taken to avoid hampering the scientific 
research at the institution. 

The next four years will see TRIUMF continuing to focus its knowledge transfer efforts in 
the most promising areas, with the planned addition of two new staff members who are 
skilled in identified areas of interest. The work of knowledge transfer from a fundamental 
research institution such as TRIUMF involves a great deal of background effort unearthing 
potentially commercial technologies, from which the actual successful technologies 
eventually emerge. It must not be a haphazard or serendipitous approach, but one that 
develops and nurtures the potential, and allows the market demand to pull the successful 
technologies forward.

A Nordion technologist preparing product for shipment.
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During the next four years, this Business Development Plan will trigger annual reports 
on the progress of knowledge transfer at TRIUMF to be compared against the targets 
included in the Plan.  The overarching objective of this plan and the performance targets 
is to enhance and evaluate the economic and social impact of TRIUMF in Canada.  
Therefore, as with the preceding Plans, the measured indices will continue to focus on 
output effects from TRIUMF, rather than the somewhat more convenient approach of 
input measurement. 

The targets again should be viewed as evolving challenges that may have to be modified 
to reflect the ongoing changes in TRIUMF’s operational plan.  If additional target indices 
are required, then they will be added as appropriate. Similarly, indices and targets that 
may lose their currency for one or more years may be removed from the targets listing for 
the remainder of the period.

During the next four year period of the Business Development Plan, the Technology 
Transfer Division will constantly undertake new initiatives in commercial interaction 
and development, to fulfill both the requirements and intent of Section 10 and Part 6 of 
Schedule A of the 2006 Contribution Agreement.

The TRILIS laser system. Three titanium sapphire lasers, illuminated green by the light of the 
frequency doubled YAG pump laser, are visible in the back. The prototype frequency tripling unit 
shows blue fluorescence caused by the high intensity ultra-violet laser light generated. The laser 
beams are focused into the target ion source located 20 m away. Photo courtesy of D. Albers
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The evolving Outreach program will continue to play a significant role at TRIUMF, each 
year offering the opportunity for thousands of members of the general public, from ages 
eight to eighty, to explore the wonders of scientific research.  Similarly, TRIUMF will 
continue to welcome students of all ages, as visitors from high schools and universities, 
as ‘co-op’ and summer student employees, as well as in their traditional role as part of 
post graduate degrees. The future of Canadian industry and science will be built on the 
students of today.  It is considered that a record of student work and other interaction 
at TRIUMF represents a meaningful index of TRIUMF’s contribution to the Canadian 
knowledge base of tomorrow.  Today’s students are tomorrow’s highly qualified 
personnel.

The primary knowledge resource of Canada is its people.  TRIUMF provides a fertile 
ground that captures and stimulates the enquiring minds of some of the brightest young 
Canadians.  These are Canada’s future and a resource to be nurtured and treasured, for 
it is on this knowledge resource that Canada will build its place in the world of the twenty-
first century.

Inherent in this Business Development Plan is the retention of all of the systemic 
approaches that were identified in the previous Plans. TRIUMF has a procurement policy 
that requires all purchases to be made on an open competitive basis, with a preference 
for Canadian companies, but only if price and quality are comparable.

Evolving the System

The 2005 TRIUMF Summer Research Award Winners.

43



TRIUMF Business Development Plan 2006 TRIUMF Business Development Plan 2006

All purchasing is conducted through the TRIUMF purchasing department, which is 
responsible for a multi-million dollar annual procurement program for everything from 
insurance to superconducting magnets. These expenditures are assigned on the basis 
of a minimum of three competitive bids received in response to requests for tenders. 
Since some of the purchases are of specialised scientific equipment, with few suppliers 
in Canada, on occasion, directed requests for quotes is the most efficient approach.  If 
there is only one supplier in Canada of a particular product or service, the TRIUMF buyers 
can single source that purchase, provided they have written justification from the TRIUMF 
purchaser. This TRIUMF approach of soliciting three quotations for purchases will 
continue, as will the directed efforts to source requirements from Canadian companies, 
with TRIUMF providing technical assistance where necessary and appropriate.

The following table lists the quantitative economic metrics and corresponding targets for 
technology and knowledge transfer over the five years from 2005/06 (just ended) through 
2009/10.  These targets have been carefully derived based on TRIUMF’s experience 
of the past ten years.  They must be achievable but require a significant effort and 
represent a growing trend.  In concert with all forecasts, the targets represent the best 
objective under the conditions that are prevalent today.  Unexpected shifts in the inherent 
assumptions may alter the achievability of one or more targets, either up or down.  For 
example, over the past year, the Canadian dollar has risen considerably against its U.S. 
counterpart, significantly impacting the revenues from exports of licensees and reducing 
the costs of offshore purchases.  Such a shift was not envisaged six years ago.

Critical to TRIUMF achieving either its scientific or knowledge transfer targets is 
the presumption that the Federal funding will remain adequate to meet the current 
requirements of the facility.  Similarly, the presumption inherent in these forecast targets 
is that there will be no major perturbations in the revenue streams of either royalties or 
contracts from what exists today.
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Table 2   The 2006 TRIUMF Business Development Plan 5 Year Performance Targets.
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To add emphasis to the measure of knowledge transfer from TRIUMF, the following 
new metrics have been introduced to track and measure activities which do not have a 
clear quantifiable revenue related impact, but still provide a significant contribution to the 
Canadian economy and society through the more intangible transfer of skills, awareness 
and knowledge outside of TRIUMF.

The following chart shows the ratio of the dollar values of the Total Commercial Value of 
TRIUMF’s Sponsored Research for the Year. This provides a method of comparing the 
commercial knowledge transfer performance of TRIUMF with that of other institutions and 
universities.

Item      Description
    1.       No. of Guests
    2.       No. of Saturday Lectures Attendees   
    3.       No. of Industrial Alliances
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Extrapolating from past years and assuming no unforeseen or unexpected major 
changes, the following graph provides a conservative projection of future revenues.
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The following graph depicts the estimated, measured and projected overall impact of 
TRIUMF’s operations relative to annual contributions from the NRC, looking back to 
1999/2000 and forward to 2010.  
The combined economic impact is represented as a conservative estimate based on 
a factor of 1.5 times the actual measure of the quantifiable direct impact components: 
salaries, power, services, purchasing, licensee sales, outside funding, non-research 
revenues, visitors, conferences & civil construction.

   

Overall Economic Impact
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Since the inception of the first Business Development Plan in 1996, TRIUMF has 
demonstrated the significant effect that it has on the Canadian economy through both 
its purchasing and the transfer of its technical knowledge into Canadian society. This 
latest Plan builds on the current Contribution Agreement of 2006 between the National 
Research Council and TRIUMF, which has expanded the scope of consideration for the 
impact of TRIUMF, and provided TRIUMF with an opportunity to review and evolve the 
indices that record the various levels of impact.

Expanding from prior experience, this Business Development Plan establishes a new 
approach for evaluating knowledge transfer.  This knowledge transfer extends beyond 
evaluating solely the quantifiable economic outputs of TRIUMF to include the numerous 
social benefits that flow from the research at the institution.  This type of measurement 
and recording of both the social and economic impacts of research activities is becoming 
more and more prevalent around the world, although in many respects, it is still in its 
evolutionary infancy. The TRIUMF approach contained in this Business Development 
Plan must therefore be considered as an evolved third stage, which doubtless will evolve 
still further in the years ahead.

Given its size and budget, TRIUMF has an enviable record within Canada and 
internationally, in terms of its scientific achievements, in its technology commercialization 
and in the overall impact of the institution on Canadian society and the Canadian 
economy. With the caveat that expectations must be kept realistic, the next four years 
promise to continue and improve on the achievements to date.

Conclusion

Technology Transfer intern being mentored by 
TRIUMF’s Intellectual Property and Technology 
Commercialization Manager.

Brendan Payne
Westlink Intern, on the opportunity to intern
with TRIUMF’s Technology Transfer Office

I feel fortunate to be part of Westlink’s 
program, and more so to be a part of 
TRIUMF’s commercialization efforts. 
I am looking forward to building on 
a strong record of turning ideas into 
economic benefits for Canada.

““
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Full Members
The University of Alberta
The University of British Columbia
Carleton University
Simon Fraser University
The University of Toronto
The University of Victoria

Associate Members
The University of Guelph
The University of Manitoba
McMaster University
L’Université de Montréal
Queen’s University
The University of Regina
Saint Mary’s University

TRIUMF receives a contribution from the Federal Government through 
the National Research Council.
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TRIUMF
4004 Wesbrook Mall

Vancouver, B.C.
Canada V6T 2A3

Tele: 604 222-1047 Fax: 604 222-1074
http://www.triumf.ca
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