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1. Introduction 

 
TRIUMF is Canada’s leading sub-atomic physics research laboratory, made possible by 
operating grants from the Federal Government.  It is operated as a joint venture by a consortium 
of member universities: the University of Alberta, the University of British Columbia, Carleton 
University, Simon Fraser University, the University of Toronto and the University of Victoria; 
and associate member universities: the University of Guelph, University of Manitoba, McMaster 
University, l’Université de Montréal, Queen’s University, and the University of Regina.  The 
University of Guelph joined as an associate member on April 1, 2003.  In March 2000, the 
Federal Government initiated a new funding program of $200 million over five years for the 
continued operation of TRIUMF. Responsibility for the administration of the funding remains 
with the National Research Council of Canada (NRC), under a new Contribution Agreement 
between NRC and TRIUMF. This current Agreement changed the commercial focus of TRIUMF 
from a Small Business Development Plan concentrating on Western Canada, to a Business 
Development Plan (BDP) that applies throughout the country. The BDP focuses on measuring 
and enhancing the impact of TRIUMF on the Canadian economy. 
 
This is the third in a series of annual reports reviewing the performance of TRIUMF during the 
past year in relation to the objectives outlined in the BDP.  TRIUMF is pleased to report another 
very successful year, and this success is a true reflection of the commitment of the entire 
TRIUMF management and staff to the spirit and objectives of the BDP. 
   
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, or with a constant 
rate of growth.  If a target is either under or overachieved in one year, it should not be assumed 
that this has any implication regarding the possibility of under or overachieving the following 
year. 
 
The new BDP was designed to assist Canadian high technology firms and entrepreneurs to 
commercialize new and improved technology resulting from TRIUMF research and to sell the 
resulting products in the international scientific market.  The Plan provides an approach to 
evaluating the economic impact of TRIUMF in Canada.  This BDP employs indices which 
measure and concentrate on output effects from TRIUMF, rather than the traditional approach of 
measuring inputs.  The targets themselves should be viewed as evolving challenges, which will 
be modified to reflect changes in TRIUMF’s operational plan. 
 
This report summarizes the goals set out by the BDP for TRIUMF and the actual figures attained 
by TRIUMF for the fiscal year April 1, 2003 to March 31, 2004.  The Technology Transfer 
Division is constantly undertaking new initiatives in commercial interaction and development, 
and has continued with the numerous successful activities over the past year, in order to fulfill 
both the requirements and intent of the BDP.  This report presents profiles on some of these new 
advancements, as well as ongoing enterprises that continue to disseminate TRIUMF technology 
within the Canadian economy. 
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2. The Five-Year Business Development Plan 
 

 
Inherent in this BDP is the retention of all of the systemic approaches that were identified in the 
previous Small Business Development Plan.  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. 
 
The years between 2001 and 2005 are seeing TRIUMF focus its technology transfer efforts in the 
areas of life sciences.  The work of technology transfer from TRIUMF involves a great deal of 
background effort unearthing potentially commercial technologies, from which the actual 
successful technologies eventually emerge.  It is not a haphazard or serendipitous approach, but 
one that nurtures the potential, and allows the market demand to pull the successful technologies 
forward. 
 
The intention of the BDP is to evaluate the economic impact of TRIUMF in Canada.  This 
requires focusing the indices and their measurement on output effects from TRIUMF, rather than 
the traditional approach of input measurement.  For example, the economic impact of TRIUMF 
can be measured, in part, by the value of purchase orders placed in Canada during the year.  This 
output may be unrelated to the effort delivered by TRIUMF in trying to place such purchase 
orders in Canada.  While the effort employed may be laudable, it does not identify the key factor 
that is the economic value to Canada of the orders placed.  In this BDP, the measurement index 
is the output parameters, in the example, the actual value of orders placed.  No record will be 
reported on such input indices as the number of companies contacted, or the number of Canadian 
companies that remitted quotations. 
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Table 1: Overview of Targets Set in the Business Development Plan for 
 2001 to 2005 
 
 
 

 
Item 

 
Description 

Target for 
2000/01 

Target for 
2001/02 

Target for 
2002/03 

Target for
2003/04 

Target for 
2004/05 

1 Dollar Value of Sponsored 
Research for the Year $10 million $11 million $12 million $13 million $14 million 

2 Number of Disclosures 
During the Year 15 16 17 18 19 

3 Number of Disclosures 
Reviewed During the Year 4 5 6 7 8 

4 Number of Disclosures 
Funded During the Year 2 3 4 5 6 

5 Value of Funding for 
Disclosures During the 

Year 
$25,000 $30,000 $40,000 $50,000 $60,000 

6 Number of Patents 
Applied for During the 

Year 
5 6 7 8 9 

7 Number of Patents 
Granted During the Year 2 3 4 5 6 

8 Value of Purchase Orders 
Placed by TRIUMF in 

Canada During the Year 
$18 million $20 million $21 million $22 million $23 million 

9 Number of Start-up 
Companies During the 

Year 
1 2 2 3 3 

10 Number of Spin-out 
Companies During the 

Year 
1 2 2 3 3 

11 Number of Licences 
Granted During the Year 3 4 5 6 7 

12 Cumulative Number of 
Active Licences 8 9 10 11 12 

13 Royalty Income for the 
Year $400,000 $500,000 $600,000 $700,000 $800,000 

14 Contract Income for the 
Year $100,000 $200,000 $300,000 $400,000 $500,000 

15 Number of Students 
Employed by TRIUMF 

during the Year 
40 45 50 55 60 

16 Value of the TRIUMF 
Sponsored Canadian 

Conferences During the 
Year 

$1 million $1.25 million $1.5 million $1.75 million $2 million 
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3. Target Indices Set for 2003/2004 

 
The following sixteen (16) indices have been set to measure the economic impact that 
TRIUMF’s new and existing activities are having on the Canadian economy.  
 
1. Dollar Value of Sponsored Research for the Year 

2. Number of Disclosures During the Year 

3. Number of Disclosures Reviewed During the Year 

4. Number of Disclosures Funded During the Year 

5. Value of Funding for Disclosures During the Year 

6. Number of Patents Applied for During the Year 

7. Number of Patents Granted During the Year 

8. Value of Purchase Orders Placed by TRIUMF in Canada During the Year 

9. Number of Start-up Companies During the Year 

10. Number of Spin-out Companies During the Year 

11. Number of Licenses Granted During the Year 

12. Cumulative Number of Active Licenses 

13. Royalty Income for the Year 

14. Contract Income for the Year 

15. Number of Students Employed by TRIUMF During the Year 

16. Value of TRIUMF Sponsored Canadian Conferences During the Year 

 
The following chart summarizes the goals set out by these indices in the BDP for TRIUMF and 
the actual figures attained by TRIUMF for the fiscal year April 1st, 2003 to March 31st 2004.  
The Technology Transfer Division is constantly undertaking new initiatives in commercial 
interaction and development and has continued with the numerous successful activities over the 
past year, in order to fulfill both the requirements and intent of the Plan. 
 
In evaluating the BDP targets, again, 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, or 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.  The targets themselves should be viewed as evolving challenges that will be 
modified to reflect changes in TRIUMF’s operational plan. 
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Table 2: Evaluation of Targets Set for 2003/2004 
 
Item Description Target Actual 

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).  

$13 million $5,605,575 

2 

Number of Disclosures During the Year 
The number of possible commercial ideas that are 
disclosed to the TRIUMF Technology Transfer Office 
during the year.  The 'target' for disclosures has 
been substantially reduced from the previous SBDP 
to reflect a more realistic approach looking only at 
disclosures with some possibility of commercial 
application. 

18 12 

3 

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

7 9 

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 proceed to the next step of 
receiving TRIUMF funding for further development 
during the year. 

5 0 

5 

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

$50,000 0 

6 

Number of Patents Applied for During the Year 
The number of patents that TRIUMF applies for 
during the year. 8 10 

7 
Number of Patents Granted During the Year 
The number of patents that are granted during the 
year for TRIUMF inventions. 

5 12 

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 (see Chart 1). 

$22 million $14 million 
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Item Description Target Actual 

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. 

3 0 

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. 

3 0 

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

6 0 

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

11 9 

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

$700,000 $1,070,000 

14 
Contract Income for the Year 
The revenue that TRIUMF received during the year 
for commercial contract work. 

$400,000 $98,000 

15 

Number of Students Employed by TRIUMF 
During the Year 
The total number of all students employed by 
TRIUMF during the year.  
 
 No. of Undergraduate Students: 18 
 No. of Graduate Students: 89 

55 107 

16 

Value of the TRIUMF Sponsored Canadian 
Conferences During the Year 
The estimated economic impact of conferences 
sponsored at TRIUMF.  For a list of TRIUMF 
sponsored conferences, with a breakdown of the 
number of attendees, number of days of each 
conference and an estimate of the dollar value of the 
conferences, see Table 3. 

$1.75 million $488,800 
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Chart 1: Purchase Order Analysis (2003-2004)
(excluding Provincial ISAC accounts & Power

14,327,977.55
66.2%

7,315,642.22
33.8%

Foreign (no quote)

Canada

(as of June 18, 2004)
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Table 3: TRIUMF CONFERENCES AND WORKSHOPS IN 2003-2004 
 
Conference 

Acronym 
Conference Title/Location  Dates    # of People in   

Attendance 
# of Person 

Days 

 

microPET 
Workshop on Functional Imaging 

in Basic Biomedical Research 
through microPET Imaging       

Vancouver, BC 

June 26-27 
2003 36 72 

SNIT 
Summer Nuclear Institute at 

TRIUMF 
Vancouver, BC 

July 21 - 
August 1  

2003 
39 390 

GEANT Geant4 2003 Workshop          
Vancouver, BC 

September 2-6 
2003 53 265 

HEPiX/HEPNT Fall 2003 HEPiX/HEPNT Meeting
Vancouver, BC 

October 20-24, 
2003 76 380 

TUG AGM 
TRIUMF Users’ Group Annual 

General Meeting 
Vancouver, BC 

December 10, 
2003 55 55 

EMMA EMMA Workshop 
Vancouver, BC 

December 11-
12 

2003 
30 60 

                                                                                        TOTAL: 289 1222 
 

        Number of ‘person days’ multiplied by $ amount spent:      1222 
x  400 

$488,800 
 
Table 3 shows a list of the conferences and the number of attendees present at each one.  The last 
column in the table presents the number of ‘person days’ for each conference, which is 
calculated by multiplying the number of attendees by the number of days in the conference.  The 
estimated daily amount spent per person is $400.  This is likely a conservative estimate of the 
economic impact, as some attendees stay on for extra days to collaborate with TRIUMF staff, to 
take advantage of inexpensive airfares, or to simply vacation in Western Canada.  Thanks mainly 
to the reputation of TRIUMF scientists and researchers, but also partly to our location in 
Vancouver, TRIUMF continues to be a popular conference destination.   
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4) TRIUMF’s Ongoing Activities 

 
April 1, 2003 to March 31, 2004 
 
The past year’s activities summarize TRIUMF and the Technology Transfer Division’s efforts to 
spread viable scientific or technological knowledge to the Canadian economy. 
 
BC Premier Gordon Campbell Officially Opens ISAC-II Facility 
 
On June 11th, 2003, the Hon. Gordon Campbell, Premier 
of British Columbia, officially opened the newly 
completed ISAC II building at TRIUMF. Other 
noteworthy guests included the Hon. Shirley Bond, B.C. 
Minister of Advanced Education; the Hon. Colin Hansen, 
B.C. Minister of Health Services; the Hon. Gary Collins, 
B.C. Minister of Finance; Dr. Barry McBride, Vice-
President, Academic and Provost, UBC; Dr. Martin 
Taylor, Vice-President of Research at the University of 
Victoria and Representative of the TRIUMF Board of 
Management; Richard Lee, MLA for Burnaby North; and 
consular representatives of Britain, China, Italy and 
Japan. The announcement was enthusiastically received 
by a large audience of TRIUMF staff and invited guests. 
 
The Hon. Gordon Campbell acknowledged the people of 
British Columbia for their contribution of $8.7 million to 
the creation of the new $27.5 million isotope separator 
and cutting-edge facility, which is currently the only one 
of its kind in the world.  Mr. Campbell also thanked the 
scientists and students who drive the pursuit and 
discovery of knowledge in sub-atomic physics and 
acknowledged that advances in technology and 
development are born from this fundamental research, 
resulting in improved healthcare products and procedures 
that ultimately benefit the economy of British Columbia 
as a whole.  
 
The ISAC-II facility expands on TRIUMF’s first Isotope Separator and Accelerator (ISAC-I), 
which was built in the mid-1990's to produce exotic radioisotopes.  By studying the behaviour of 
such atoms, physicists can explore fundamental questions about the nature of matter in the 
universe and how it is evolving, create new materials, and investigate the potential for new 
medical procedures. 
 
The initial experiments, slated to begin in 2005, will use the accelerated radioactive beams from 
ISAC-II to focus on fundamental questions in nuclear structure.  The TRIUMF ISAC Gamma 
Ray Suppressed Spectrometer (TIGRESS), funded by NSERC, is a versatile apparatus that will 

Figure 1: Gordon Campbell, Premier of 
BC (left), together with TRIUMF 
Director Dr. Alan Shotter (right), 
uncover the bronze plaque 
commemorating the opening of the new 
ISAC II facility. 
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be essential to the success of this experimental program.  The TIGRESS collaboration comprises 
a team of physicists from the University of Guelph, McMaster University, the University of 
Toronto, l’Université de Montréal, l’Université Laval and TRIUMF.  The ISAC-II accelerators 
are being fabricated and installed in stages.  In 2005, the maximum energy will be 4.3 MeV per 
atomic mass unit up to mass 30.  In 2007, the energy will be increased to 6.5 MeV per unit up to 
mass 150.  At this stage, most masses will have been accelerated, and by 2010, the system will 
allow for all radioactive isotopes to be accelerated to unprecedented speeds.  Such upgrades in 
energy required to reach the Coulomb barrier will allow for cutting-edge research into nuclear 
structure, nuclear astrophysics and nuclear reactions. 
 
 
 

MDS Nordion: A Canadian Collaboration 
Success Story 
 
MDS Nordion (Nordion) is a division of MDS 
Inc., a transnational health and life sciences 
company based in Toronto, 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 cyclotron for part-time 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. This investment demonstrates Nordion’s commitment to ensure they provide a 
consistent supply of critical medical isotopes for meeting global radiopharmaceutical needs. 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 MDS 
Nordion in Vancouver.  Nordion plays a crucial role in supplying the radioisotopes needed for 
those procedures.  One of the many spin-off benefits from this partnership is the positioning of 
Canada at the forefront of practice in medical diagnosis and therapies.  In addition, from an 
economic perspective, Nordion exports about 95% of its production internationally. Further 
developments are in the works, such as new types of target stations and cyclotron improvements. 
These developments aim to make further advances in and improvements to the production and 
delivery of radioisotopes and radiopharmaceuticals for medical purposes. On December 12, 

Figure 2: TRIUMF Director, Dr. Alan Shotter 
(left), receives annual royalty cheque from MDS 
Nordion Vice President, Dr. Iain Trevena 
(right). 



 TRIUMF Business Development Plan Annual Report 2003/04 

 12 

2003, MDS Nordion celebrated 25 successful years of collaboration with TRIUMF.  This 
collaboration has been a major Canadian success story, and will continue to bring benefits for 
medical science and economic growth in Canada. 
 
 
 
DCL Generates Royalty Revenues for TRIUMF 
 
Dehnel Consulting Ltd. (DCL) 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.  
DCL 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.  DCL is internationally recognized, and hires out its 
highly knowledgeable and 
professional staff to work with 
engineers and managers of other 
companies, most notably in the 
semiconductor industry (ion 
implanter), and at institutes, such as 
INER in Taiwan. 
 
DCL 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 beam line in a “live” and 
interactive manner similar to being 
in a control room, which makes it a 
valuable training and troubleshooting 
tool.  
 
DCL 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, DCL 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 DCL took a major step forward in 
December 2001 when DCL licensed a group of cyclotron component technologies from 
TRIUMF.  With the help of Pantechnik, a French manufacturer and seller of positive ion sources, 
DCL plans to market and sell the ion source technology it has licensed from TRIUMF in Europe 
and Asia in the near future.  In April 2003, DCL presented TRIUMF with the first royalty cheque 
from sales of the licensed ion source technology, followed by a second one in January 2004. 

Figure 3: Dr. Morgan Dehnel testing his equipment on 
TRIUMF’s ion source test stand. 
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Not only does DCL 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.  
 
 
 
TRIUMF Collaborates with CDS Research Inc. on Decker Scrubber  
to Reduce Smokestack Emissions 

 
The basic concept of utilizing a cryogenic process to clean flue 
gas streams was first developed by research scientists at 
TRIUMF a number of years ago.  TRIUMF then licensed the 
technology to CDS Research Inc., a Vancouver-based specialty 
engineering company whose primary focus is to provide 
consulting services to worldwide clients engaged in Liquefied 
Natural Gas (LNG) projects. CDS further developed and 
patented the process, resulting in the scrubber unit.  Recently, 
CDS sublicensed a simplified version of the technology to 
Decker Manufacturing of Decker, Manitoba.  Decker sold one 
test unit to a greenhouse in Victoria, B.C., which was 
commissioned in December 2003 and has since been in 
continuous operation.  The unit has contributed significant cost 
savings to the operator. 
 
The scrubber introduces an innovative method of advanced 
clean-up technology that moves away from the conventional 
method of converting one form of waste from flue gas into 
another form of waste.  Instead, potentially harmful effluents 
can be recovered as recyclable materials and introduced as 
feedstock into secondary industries.  This allows for the use of 

significant coal energy still available today without the associated environmental penalties, due 
to the effectiveness of the integrated recovery and clean-up systems.  The CDS technology 
involved may additionally be refined and applied to other combustion industries to further reduce 
emission levels. 
 
The Great Vancouver Regional District (GVRD) has shown great interest in the Decker scrubber.  
To demonstrate that the unit would meet all the requirements of Environment Canada and the 
B.C. Ministry of Water, Land and Air Pollution, in March 2004, Decker hired McCall 
Environmental, a company from Victoria, B.C. that specializes in testing output from 
smokestacks, to conduct formal tests on a unit at the manufacturer’s facility in Decker, 
Manitoba.  The rigorous testing of the unit lasted for approximately one week, and compared the 
smokestack emissions with and without the scrubber for wood chips and several different types 
of coal.  These tests were critical in providing initial data for both the B.C. Ministry of Water, 
Land and Air Pollution and the GVRD. The results showed that there were significant reductions 
in particulate and SOx emissions, some reduction in NOx, and considerable reduction in all trace 
metals emitted.  
 

Figure 4: The Decker Scrubber 
undergoing  testing in Decker, 
Manitoba. Filtered wastes are 
collected into a bin shown here 
and prepared for disposal.  
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The next step for the smokestack scrubber project will be to fine-tune the production model prior 
to production, which is expected to start in the summer of 2004. To date, several units have 
already been ordered and are expected to be fully operational before the winter.  
 
 
 
Nanotechnology Development at TRIUMF 
 
Since 1999, a team of physicists at 
TRIUMF have been successfully 
developing a novel technique using beta-
detected nuclear magnetic resonance 
(BetaNMR) to probe the electrical and 
magnetic properties of ultra thin films and 
interfaces.  BetaNMR methods are 
naturally suited to nanoscience since the 
signal detection is more sensitive, 
requiring 10 orders of magnitude fewer 
spins than conventional NMR.  The team 
has successfully developed two highly 
spin-polarized radioactive beams at the 
new Isotope Separator and ACcelerator 
(ISAC) for this purpose. One beam probes 
the magnetic properties of films and 
interfaces, and the second probes the 
electrical properties.  This technique has 
also been used to study the properties of 
isolated impurities in bulk semiconductors 
as well as in nanostructures.  
 
The novel BetaNMR/BetaNQR methods being developed at ISAC are essentially the only 
experimental techniques with enough sensitivity to characterize the structure of an isolated 
impurity at the atomic scale in a nano-structure.  Hence, such studies can directly address the 
scientifically and technologically interesting question of whether impurities behave differently in 
thin film semiconductors as compared to the bulk semiconductors.  By obtaining answers to such 
fundamental questions of how subatomic particles behave under specific conditions, physicists 
and other scientists are then able to develop advanced technologies based on this crucial 
information. 
 
Beta-detected NMR is a natural complement to the highly successful muon spin rotation (muSR) 
program at TRIUMF.  Muons and muonium are prototypical atomic probes, which allow an 
often unique picture of the microscopic magnetic or electronic environment which is very 
difficult or impossible to obtain using other means.  The technique of using the positively 
charged polarized muon was developed at TRIUMF and muSR was hailed by an NSERC Review 
as a major Canadian success story.   It has as its primary objective the pursuit of basic research in 
both condensed matter physics and chemistry.  TRIUMF’s muSR User Facility, the only one of 
its kind in North America and one of only two comparable centers in the world, provides intense 
muon beams, state of the art instrumentation and expert help to over 130 scientists, over half of 

Figure 5: UBC/TRIUMF physicist Dr. Rob Keifl, beside 
the Beta Nuclear Magnetic Resonance apparatus in the 
ISAC I hall. 
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whom are Canadians.  This technique is now in demand worldwide, and the HiTime 
Spectrometer, designed and built for using with the muon as a probe, is the only spectrometer of 
its kind in the world. 
 
 
 
TRIUMF Scientists Accept CANARIE IWAY Award 

TRIUMF’s Corrie Kost and Carleton University’s Wade Hong were the official recipients of the 
prestigious Canada CANARIE Information Highway (IWAY) award for New Technology 
Development at the annual gala on September 22nd, 2003, in recognition of a major 
accomplishment in transfer data technology. They accepted the award as two members of a 
group of four.  The original team consisted of: TRIUMF’s Corrie Kost and Steve McDonald; 
Wade Hong from the Department of Physics at Carleton University; and Bryan Caron, a 
TRIUMF employee at the Center for Subatomic Research of the University of Alberta.  

The team made their breakthrough in September of 2002 at the iGrid Conference in Amsterdam, 
for their demonstration entitled “ATLAS Canada LightPath Data Transfer Trial”, where, after 
only three months and a $10,000 budget, they transferred a terabyte of research data (equivalent 
to almost 1500 CDs) from disk to disk at a rate which is the equivalent of a full CD in less than 
eight seconds.  The project culminated in establishing the first large-scale end-to-end “light 
path”, which will allow researchers around the world to share findings and data very quickly.  As 
well, this project illustrates that with inexpensive, “off the shelf” equipment, high-speed data 
transfer can be the next generation technology for commercial and research institutions. 
 

 
 
New Imaging Device for the TRIUMF PET Project 
 
The TRIUMF-UBC Positron Emission Tomography (PET) Project has been in operation for over 
twenty years, with Parkinson’s Disease (PD) as the primary focus of study. Recently, the 
Canadian Institutes of Health Research (CIHR), Canadian Foundation for Innovation (CFI), and 
British Columbia Knowledge Development Fund (BCKDF) contributed funding to the creation 

Figure 6: From left to right: Bryan Caron, Steve McDonald, Corrie Kost and Wade Hong reunite 
as the 'LightPath Data Transfer Team' at a restaurant in Ottawa, Ontario.  They all attended the 
CANARIE annual gala to receive a  prestigious award for New Technology Development. 
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and installation of a new human brain tomograph 
and a small animal MicroPET imaging device. 
These new devices will enable TRIUMF’s 
research scientists to continue with and advance 
their exploration of diseases affecting the brain, as 
well as embark on collaborative research with 
such organizations as the BC Cancer Agency, the 
Prostate Centre at Vancouver Hospital, and the 
UBC Department of Chemistry.  
 
The new human brain tomograph contains 
120,000 detector elements, while the one 
currently in use contains only 6,144 (the original 
PETTVI had only 288). The resulting images will 
allow for fine detailing, which holds promise for 
the study of how the body produces the particular 
receptor sites in the area of the brain where 
Parkinson’s originates. 
 
 
 
TRIUMF and the Sherbrooke PET Center: An Ongoing Collaborative Effort 
 

Underlying the clinical incorporation of 
PET procedures is years of diligent and 
expert research in the fields of physics, 
radiochemistry and engineering.  In 
2001, TRIUMF and the University of 
Sherbrooke PET Centre in Québec 
entered into an agreement to collaborate 
on the basis of mutual interest, which 
was specifically radioisotope production 
for PET medical applications. In contrast 
with the TRIUMF PET project, where 
FDG and FDOPA are appropriate 
radiotracers used in many brain scan 
applications, the Sherbrooke PET Centre 
utilizes radioisotopes specific to 
applications in cancer research.  Copper-
64 (Cu-64) is a radioisotope with 
excellent physical properties for PET 
imaging and biomedical research, in part 

due to its 13-hour half-life.  Since some metabolic processes take longer in tumors, the longer-
lived Cu-64 is ideal for use as a tracer and imaging agent.  
 
Dr. Stefan Zeisler, a radiochemist at TRIUMF and an adjunct professor in Sherbrooke 
University’s Department of Nuclear Medicine, has had extensive experience with Cu-64, a 
radionuclide with unique properties that make it suitable for use in cancer research.  Both Dr. 

Figure 8: Collaborators from Sherbrooke University and 
TRIUMF. 

Figure 7: The new MicroPET animal scanner. 



 TRIUMF Business Development Plan Annual Report 2003/04 

 17 

Zeisler and TRIUMF engineer Roberto Pavan were instrumental in designing and donating a 
copper/nickel target and related apparatus specific to the dimensions of Sherbrooke’s TR-19 
cyclotron. 
 
To date, research on Cu-64 has yielded a quality and quantity that will support patient studies in 
the long term.  The studies involving labelling of specific cancer-seeking proteins have been 
successfully tested and the next stage in development is an automation process of this procedure 
to ensure that radiation exposure is kept to a minimum.  The eventual goal of the collaborative 
effort is to utilize Cu-64 in clinical studies with oncology patients at the Sherbrooke PET Centre. 
The collaboration has promoted great advances in the development of vital imaging tools that 
will prove instrumental in cancer research, diagnosis and treatment. 
 
 
 
The Effects of Copper on Marine Phytoplankton 
 
During the TRIUMF Life Sciences Projects 
Evaluation Committee (LSPEC) meeting in 
January 2004, Assistant Professor Maria 
Maldonado of the Department of Earth and 
Ocean Sciences at the University of British 
Columbia presented the topic of her research 
for TRIUMF’s consideration.  This project 
has the potential to contribute new insights 
to the fight against global warming. 
 
It has been determined in previous studies 
that there is a correlation between the levels 
of dissolved iron (Fe) in seawater and the 
amount of carbon dioxide (CO2) in the 
surrounding atmosphere, which is believed 
to play a large role in mitigating global 
warming.  In areas of high Fe concentration, 
such as oceans subject to high airborne dust 
inputs from nearby deserts, the amount of phytoplankton increased and the amount of CO2 in the 
surrounding atmosphere decreased.  These phytoplankton were able to better absorb nutrients, 
which resulted in increased efficiency in the biological pump. To fully understand the impact on 
the growth and cellular physiology of marine phytoplankton, it is critical to determine the 
metabolic processes that control the biological uptake and utilization of Fe by these organisms.  
 
In collaboration with UBC PhD student, Shannon Harris, Prof. Maldonado hopes to explain the 
role of Cu in the high-affinity Fe uptake system of phytoplankton, to determine Cu nutrition of 
marine phytoplankton (mechanisms of Cu uptake and kinetics of Cu transport), and to investigate 
possible substitutions of Fe by Cu in various biochemical pathways. The results of this research 
project may provide insights into new ways to alleviate global warming caused by increased CO2 
in the atmosphere. 
 

Figure 9: Different types of phytoplankton, shown here 
magnified several hundred times. 
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TRIUMF has elected to support Prof. Maldonado’s research by assisting in producing, 
incorporating, and detecting 64Cu as a marker for Cu dynamics studies, as well as providing other 
materials, facilities, and/or equipment needed to carry out the research. TRIUMF has been 
involved in a number of these types of research projects because of its unique ability to provide 
short-lived cyclotron isotopes that are suitable as markers. It is an ongoing role that the facility 
believes is a fundamental social responsibility, to assist with research projects that have potential 
impact on Canadians’ overall way of life. 
 
 
 
Final ALSTOM Magnet Shipped to Switzerland Ahead of Schedule 
 

A component of the 1995 Federal government funding 
agreement mandated that TRIUMF act as the Canadian 
liaison to CERN. On behalf of Canada, TRIUMF 
committed to provide “in-kind” contributions of 
accelerator expertise and components equivalent to CAD 
$30 million to the Large Hadron Collider project (LHC). 
The role TRIUMF plays in this capacity is an offset for 
the numerous Canadian scientists who are given the 
opportunity to contribute their expertise by working on 
the experiments at CERN.  Part of this in-kind 
contribution involves components, some of which are 
built at TRIUMF, while others are contracted or sub-
contracted out to Canadian-based companies.   
 

ALSTOM Canada and DELSTAR Inc., companies based in Tracy, Quebec and Montréal, 
Québec respectively, have been working together on fabricating the components for the largest 
project: 52 twin-aperture quadrupole magnets designed specifically for the beam cleaning 
sections of the LHC. ALSTOM and TRIUMF worked closely for over a year developing the 
prototype for the magnet, and then for another year to develop and perfect low carbon steel 
laminates, which were stacked 1,500 plates high within each magnet to form guides for the 
magnetic flux.  The major challenge and accomplishment was to make the steel plates uniform to 
within 0.0008th of an inch, which exemplifies the degree of precision needed for high energy 
physics equipment.   
 
ALSTOM Canada shipped the last of the 52 magnets on Friday, July 11th, 2003, completing its 
contract with TRIUMF to have the magnets delivered one month ahead of the projected 
completion date of August 2003.  The production of the quadrupole magnets was one of three 
technical projects and two beam dynamics studies that are still underway and part of the 
TRIUMF contribution to the CERN LHC project. CERN is currently in the process of 
developing the vacuum chambers for the interior of the magnets.   
 
At LHC’s completion in 2005, its unprecedented energy capacity will allow scientists to 
investigate the Higg’s mechanism, which gives matter its mass, as well as determine why the 
masses of the fundamental particles are so different. 
 
 

Figure 10: One of 52 quadrupole 
magnets built by Alstom Canada as part 
of Canada’s contribution to the LHC at 
CERN.  
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BC Secondary School Physics Teacher Interns at TRIUMF 
 
Mr. Allen Wootton, the only Secondary School physics 
teacher in Terrace, BC, participated in a six-day 
internship at TRIUMF, beginning on July, 2003.  He 
observed and took part in a hands-on experiment on 
Muon Spin Resonance/Rotation/Relaxation (MuSR), 
which is a sensitive method for investigating magnetic 
properties of materials which will help to discern the 
mechanics of high temperature superconductors.  The 
experiment is being conducted by a group from 
McMaster University, and is headed by Physics 
Professor Dr. Graeme Luke. 
 
The most valuable aspect of the internship, as Mr. 
Wootton states, was “experiencing the teamwork and 
sense of community at TRIUMF, as well as the sharing 
of knowledge of and responsibility for the running of 
the experiments.”  Mr. Wootton feels that as a result of 
his experience here, not only is his background 
knowledge of specialized physics experiments more 
solid, but he can also use his first-hand experience to 
explain to his students what a career in applied physics 
might look like and what opportunities are available at 
a world-class facility such as TRIUMF. 
 
 
 

TRIUMF Graduate Student Wins the United 
Kingdom’s “Physics Student of the Year” 
Award 
 
Chris Osbourne, a Master of Physics (MPhys) 
student from the University of Surrey in the 
United Kingdom, joined TRIUMF’s 8pi 
Collaboration in January 2002, to assist in the 
calibration of the 8pi Spectrometer and a 
complementary apparatus for beta-decay studies 
through Electron and Positron Detection (EPD). 
Chris was awarded the Institute of Physics Award 
(IOP) for standing out as the best physics student 
for his work at TRIUMF.  

Figure 11: A high school physics teacher 
from Terrace, BC participated in a six-day 
internship sponsored by the TRIUMF 
Outreach Project (TOP). 

Figure 12: Chris Osbourne working with the 
Electron and Positron Detection Apparatus at the 
TRIUMF laboratory. 
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The research work Chris was performing at TRIUMF, under the supervision of Dr. Gordon Ball, 
is significant in that it will help physicists in their quest to strengthen and add to the Standard 
Model.  His work here at TRIUMF completed his final semester as a MPhys student and the IOP 
award was a reflection of his high calibre work. 
 
 
 
Other Highlights in Technology Transfer in 2003/2004 
 

 TRIUMF’s contract and royalty income for the 2003/2004 year totalled $1,168,000. This 
commercial revenue is utilized to support Technology Transfer initiatives and further 
fundamental physics research activities. 

 
 In 2003/2004 the Technology Transfer Division was granted twelve (12) new patents 

(exceeding the goal by seven) and applied for ten (10) more. TRIUMF now holds over 
forty (40) issued patents, and has filed one hundred and seventeen (117) patent applications 
in Canada and around the world. 

 
 TRIUMF continues to assist current licensees and other small Canadian companies by 

providing consultation on technical, research and development issues. 
 

 TRIUMF continues its policy of providing employment to students. There were one 
hundred and seven (107) students employed during this fiscal year; eighty-nine (89) were 
undergraduate students and eighteen (18) were graduate students. 

 
 The Technology Transfer Division also continues to act as a liaison between the numerous 

visiting dignitaries and TRIUMF staff. In 2003/2004, foreign delegations to TRIUMF 
included groups from China, Russia, and France. 

 
 The Technology Transfer Division continues to produce a regular Technology Transfer 

Bulletin that presents some major technical and scientific initiatives in which TRIUMF has 
a significant role. The Bulletins are mailed to more than four hundred government officials, 
industry representatives and university administrators, as well as interested members of the 
public. 

 
 TRIUMF continues to follow the required procurement policy, which gives preference to 

Canadian companies where quality and price are comparable.  All orders over $25,000 
require a minimum of three competitive bids received in response to tenders. 
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5) Conclusions 

 
The preceding results show that, for the year April 1st, 2003 to March 31st, 2004, TRIUMF has 
achieved impressive results with respect to the target indices set for this fiscal year. As evidenced 
by this report, although TRIUMF is first and foremost a publicly funded facility dedicated to 
fundamental sub-atomic physics research, the economic benefit that TRIUMF brings to Canada 
is substantial. 
 
Since the inception of the first Small 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 the Canadian economy. The new 
Contribution Agreement of 2000 between the National Research Council and TRIUMF has 
expanded the scope of consideration for the impact of TRIUMF, from the economy of Western 
Canada to that of all of Canada. At the same time, it has given TRIUMF an opportunity to review 
and evolve the indices that record the impact. 
 
TRIUMF has an enviable record within Canada and internationally, in scientific achievements, in 
technology transfer, and in the overall impact of the institution on the Canadian economy. With 
the caveat that expectations must be kept realistic, the next year promises continued 
improvements on the achievements to date. 
 


