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1. Introduction 
 
 
TRIUMF (the TRI University Meson Facility) resulted from a collaborative effort in the late 1960’s, 
between the three universities in British Columbia, the University of Victoria, Simon Fraser University 
and the University of British Columbia.  It was intended to be a university-based, university-managed 
facility, geared primarily for fundamental scientific studies in meson and proton physics.  The project 
received final approval in 1968, with the understanding that the federal government, through the Atomic 
Energy Control Board, would fund the experimental equipment; the Province of British Columbia would 
fund the construction of the buildings; and that UBC would contribute the building site. 

 
The first maximum energy beam at TRIUMF was extracted in December of 1974 and by that time, the 
University of Alberta had joined the consortium.  Over the past decades, Canadian universities from 
across the country have become part of the TRIUMF operations, with Carleton University having joined 
as a member, and the University of Manitoba, the University of Montreal, the University of Regina, 
Queen’s University and the University of Toronto having joined as associate members. In early 2003, 
Guelph University also joined as an Associate member.  
 
Over the past thirty years, TRIUMF has evolved into Canada’s leading sub-atomic physics laboratory, 
made possible by operating grants from the Federal Government.  In March 2000, the Federal Government 
initiated a second five-year funding program for the continued operation of TRIUMF, with the 
announcement of a commitment of $200 million over five years.  This Five Year Plan differed from the 
previous one, in that Section 10 of the current agreement changed the commercial focus from a Small 
Business Development Plan that concentrated on Western Canada, to a Business Development Plan (BDP) 
that is applicable throughout the country.  The specified contents of this Plan target procedures for 
enhancing and measuring the impact of TRIUMF on the economy of all of Canada. 
 
This is the second 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 concept. 
   
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 over-achieved in one year, it should not be assumed that this has any implication regarding the 
possibility of under- or over-achieving the following year. 
 
 The new Business Development Plan 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 looking at inputs. The 
targets themselves should be viewed as evolving challenges, which will be modified to reflect changes in 
TRIUMF’s operational plan. 
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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, 2002 to March 31, 2003. 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 into the Canadian economy. 
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2. The Five Year Business Development Plan 

 
The major change that the 2000 Contribution Agreement introduced, when compared with its predecessor, 
the 1996 Contribution Agreement, was the extension of the domain of focus from Western Canada to all 
of Canada, plus the inclusion of all businesses, in place of only ‘Small Businesses”.  The effect of these 
changes is not very significant in real terms, since the limitations of focusing the economic impact in 
Western Canadian were predominantly a reflection of the available, viable companies within that region.  
With the expansion to the entire country, some limitations of economic impact that have been present in 
the past are now removed. 
 
Inherent in this Business Development Plan 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 Business Development Plan 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 

 
 
TRIUMF’s Business Development Plan 
Updated May 22nd, 2002 
 
 
 

 
Item 

 
Description 

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 $10 million $11 million $11 million 

2 Number of Disclosures During the 
Year 

15 15 16 16 

3 Number of Disclosures Reviewed 
During the Year 

4 4 5 5 

4 Number of Disclosures Funded 
During the Year 

2 2 3 3 

5 Value of Funding for Disclosures 
During the Year 

$25,000  $25,000  $30,000  $30,000  

6 Number of Patents Applied for 
During the Year 

5 5 6 6 

7 Number of Patents Applied for 
During the Year 

2 2 3 3 

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

Year 

$18 million $18 million $20 million $20 million 

9 Number of Start-up Companies 
During the Year 

1 2 2 3 

10 Number of Spin-out Companies 
During the Year 

1 1 2 2 

11 Number of Licences Granted 
During the Year 

3 4 5 6 

12 Cumulative Number of Active 
Licences 

9 10 11 12 

13 Royalty Income for the Year $500,000  $500,000  $600,000  $600,000  
14 Contract Income for the Year $100,000  $150,000  $150,000  $200,000  
15 Number of Students Employed by 

TRIUMF during the Year 
40 40 40 40 

16 Value of the TRIUMF Sponsored 
Canadian Conferences During the 

Year 

$1 million $1.5 million $1.5 million $1.5 million 
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3. Target Indices Set for 2002/2003 
 
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, 2002 to March 31st 2003.  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 over-achieved in one year, it should not be assumed that this would have any 
implication regarding the possibility of under- or over-achievement 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 2002/2003 
 
Item Description Target Actual 

1 

Dollar Value of Sponsored Research for the Year 
- This is the annual dollar amount received by 
TRIUMF for research from the Natural Sciences and 
Engineering Research Council Fund (NSERC).  

$10 million $6,078,010

2 

Number of Disclosures During the Year - This is 
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. 

15 11 

3 

Number of Disclosures Reviewed During the Year 
- This is 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. 

4 3 

4 

Number of Disclosures Funded During the Year - 
This is 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. 

2 2 

5 

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

$25,000 $28,000 

6 
Number of Patents Applied for During the Year - 
This is the number of patents that TRIUMF applies 
for during the year. 

5 12 

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

2 8 

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 Figure 1 on 
the next page) 

$18 million $28,304,164
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Table 2: Evaluation of Targets Set for 2002/2003 
 
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. 

2 - 

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. 

1 - 

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

4 1 

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

10 11 

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

$500,000 $694,414 

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

$150,000 $144,106 

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: 66 
 No. of Graduate Students: 17 40 83 

16 

Value of the TRIUMF Sponsored Canadian 
Conferences During the Year  - 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 on the next page) 

$1.5 million $774,900 

 

 



17,909,849.89
52.9%

54,033.13
0.2%

470,785.66
1.4%

9,869,495.57
29.1%

5,556,908.98
16.4%

Total Western provinces
ROC (quotes/Western Cdn)
Foreign (quotes/Western Cnd)
ROC (no quote)
Foreign (no quote)

(as of May 9, 2003)

Purchase Order Analysis (2002/2003)
(excluding Provincial ISAC accounts & Power)
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Table 3: TRIUMF CONFERENCES AND WORKSHOPS IN 2002-2003 
 

Conference 
Acronym 

Conference 
Title/Location 

 Dates    # of People in   
Attendance 

# of Person Days 

       

LEPEM 

Workshop on Low 
Energy Precision 

Electro weak 
Measurements      
Vancouver, BC 

April 4-6, 
2002 68 204 

TITAN TRIUMF Ion TRAP   
Vancouver, BC 

April 11-13, 
2002 37 111 

ALPHA 

Workshop on 
Radioisotope 
Therapy with 

Alpha-Emitters      
Vancouver, BC 

April 29, 
2002 72 72 

EMIS14 
Electromagnetic 

Isotope Separators 
Victoria, BC 

May 6-10, 
2002 159 795 

SNIT 
Summer Nuclear 

Institute         
Vancouver, BC 

June 10-
21, 2002 63 756 

BEACH 

5th International 
Conference on 

Hyperons, Charm 
and Beauty 

Hadrons 
Vancouver, BC 

June 25-
29, 2002 115 575 

BIG 
DRAGON 

Workshop on 
Recoil Separator 

for TRIUMF 
Vancouver, BC 

July 18-19, 
2002 35 70 

Total 549 2583 

 
         Number of ‘person days’ multiplied by $ amount spent:      2583 

X 300 
      $774,900.00  

 
Table 4 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.  $300 is the estimated daily amount spent per person.  This is likely a 
conservative estimate of the economic impact, as some attendees stay on for extra days 
to collaborate with TRIUMF staff, take advantage of inexpensive airfares or simply to 
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 Technology Transfer Activities 

April 1, 2002 to March 31, 2003 
 
The past year’s activities summarize TRIUMF and the Technology Transfer Division’s efforts to 
diffuse viable scientific or technological knowledge into the Canadian economy. 
 
 
ISAC A BUILDING COMPLETE 

 
In 1995, TRIUMF received funds 
from the federal and provincial 
governments that allowed it to 
embark on an innovative project 
named ISAC (Isotope Separator 
and Accelerator).  This project has 
provided opportunities to address 
important questions in the areas of 
nuclear astrophysics, nuclear 
structure, fundamental symmetries, 
condensed matter physics and 
applied engineering.  The 
provincial government awarded 
TRIUMF an additional $8.7 million 
for the civil construction of an 
extension to the initial ISAC Ι, 
known as ISAC Π.  Construction 
was completed in March of 2003 

and March 27th, 2003, UBC granted the occupancy permit to TRIUMF for the completed ISAC A 
extension.  A tentative move-in completion date is projected for mid-May, 2003. 
 

The initial experiments are slated to begin in 2005 and will focus on fundamental questions in 
nuclear structure.  The ISAC A accelerators themselves 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.  
This experimental facility stands out as the only one of its kind worldwide. 

 
 
 
 

 
 

Figure 1. ISAC Project Leader and senior physicist Dr. Paul Schmor 
in front of the main entrance to the newly-completed ISAC-II building 
on the TRIUMF site. 
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MDS NORDION EXTENSION COMPLETED                                    
 
On January 30th, 2003, MDS Inc. and MDS Nordion 
celebrated the installation of the new cyclotron and the 
building extension at its Vancouver facility.  This $20 
million investment demonstrates Nordion’s 
commitment to the facility at TRIUMF and will ensure 
a worldwide supply of critical medical isotopes.  The 
president of MDS Inc, John Rogers, thanked TRIUMF 
for its ongoing support and contribution to the 
development of the new facility and its operations. 
 
At the Vancouver site, MDS Nordion produces 
isotopes around the clock, delivering them to 
radiopharmaceutical companies, biotech companies, 
research institutes, hospitals and clinics around the 
world.  Jerry Porter, General Manager of MDS 
Nordion Vancouver, stated that the first radioisotopes 
slated for production from the new cyclotron are 
thallium-201, which is widely used as a heart imaging 
agent, followed by iodine-123, which is an isotope used in thyroid imaging and is also made into a 
radiopharmaceutical for neurological diagnosis of Parkinson’s disease, schizophrenia and 
Alzheimer’s disease.  This investment ensures that the MDS Vancouver operation, in collaboration 
with the TRIUMF facility, remains as a centre of excellence for cyclotron-produced isotopes.  
MDS Nordion’s current production capacity at the Vancouver site is expected to double and result 
in an increase of some 20 jobs, all in highly skilled positions.  In addition, the new cyclotron will 
insure distribution for over two million nuclear medicine procedures around the world annually. 
 
 

 
TRIUMF RECEIVES ANNUAL ROYALTY 
CHEQUE FROM MDS NORDION 
 
TRIUMF director Dr. Alan Shotter accepted a 
royalty cheque for $740,000 from MDS 
Nordion’s Senior Vice-President of Nuclear 
Medicine, Dr. Iain Trevena on January 30th, 2003.  
Over the years, TRIUMF has received several 
million dollars in royalties from licensing its 
technology to MDS Nordion.  Such funds help 
finance TRIUMF’s Technology Transfer 
commercial operations as well as furthering 
scientific research initiatives. 
 
 
 

Figure 2. Left to right in front of new TR-30 
cyclotron, which was built by EBCO 
technologies: The Hon. Colin Hansen, BC 
Minister of Health Services; Mary Mogford, 
Director on the Board of MDS Inc.; John 
Rogers, President and CEO of MDS Inc.; Wilf 
Lewitt, Board Chairman of MDS; Don Rix, 
Board Chairman of MDS Metro Lab Services; 
Jerry Porter, General Manager of MDS 
Nordion, Vancouver Operations. 

Figure 3. Left to right: TRIUMF director, Dr. 
Alan Shotter, and MDS Nordion Vice President, 
Dr. Iain Trevena, on January 30th, 2003. 
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CANADIAN RESEARCHERS SET RECORD FOR HIGH-SPEED 

DATA TRANSFER 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 

A four member Canadian research team, comprised of Dr. Corrie Kost (head of TRIUMF’s 
Scientific Computing Support team), TRIUMF’s Dr. Steve McDonald, Carleton University’s Dr. 
Wade Hong and University of Alberta’s Dr. Bryan Caron, worked together to utilize the 2.5 
gigabit pipeline that stretches across the Atlantic for the purpose of High Energy Physics 
information transfer.  At the iGRID 2002 conference in Amsterdam, after only three months and a 
$10,000 budget, the team successfully demonstrated that a Terabyte of research data (equivalent to 
the amount of data on approximately 1500 CD’s) could be transferred in a ‘single hop’ network 
between TRIUMF and CERN in Switzerland at a peak rate of 1 gigabit per second. This speed is 
twice the known record for this distance.  This new light path technology will allow researchers 
around the world to share findings and data very quickly.  As well, this project demonstrates that 
with inexpensive, “off the shelf” equipment, high-speed data transfer can be the next generation 
technology for commercial and research institutions.   

 
 
 
DCL GENERATING ROYALTY REVENUES 
 

Founded by Dr. Morgan Dehnel, a former graduate student at 
TRIUMF, Dehnel Consulting Ltd. (DCL) has been operating 
successfully for over five years. To date, DCL has sold its 
Beamline Simulator software to companies and institutions 
worldwide.  DCL has not only had a positive effect on the local 
economy of southeastern BC, but has also been successful in 
exporting Canadian technology overseas and in contributing to 
the Canadian economy.   
 
 
 
    

Figure 4. From left to right: Steve McDonald and Corrie Kost from TRIUMF; 
Wade Hong from the Dept. of Physics at Carleton University, and Bryan Caron 
from the Center for Subatomic Research at the University of Alberta.

Figure 5. Dr. Morgan Dehnel (left) 
hands TRIUMF director Dr. Alan 
Shotter (right) the first royalty 
cheque in the amount of $2500.00. 
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WORLD’S FIRST ‘EXTERNAL’ HIGH CURRENT 
ASTATINE TARGET STATION SUCCESSFULLY 
DESIGNED AND INSTALLED BY TRIUMF ENGINEERS 
AT THE UNIVERSITY OF WASHINGTON, USA 
 
In early 2001, two TRIUMF engineers, Jozef Orzechowski and 
Roberto Pavan, began designing a Bismuth target station.  
Bismuth is a metal that, upon being irradiated by a cyclotron 
accelerated beam, produces an artificial radionuclide called 
Astatine-211, or At-211. Pending further trials and research, At-
211 holds the promise of being used as an effective and unique 
tool in cancer therapy. The benefit of an ‘external’ vs. internal 
target station is that its position outside the cyclotron tank make 
it easier to install and remove, with a lower risk of contamination 
occurring and valuable time being saved.  
 

 
 
 
 
 
POSITRON EMISSION TOMOGRAPHY (PET) PROJECT EXPANDING 
 
 
On February 24th, 1983, TRIUMF performed its first Positron 
Emission Tomography (PET) scan with the recently retired 
PETTVI tomograph machine.  Now renamed the PET Project and 
under the directorship of Dr. Tom Ruth from TRIUMF, some of 
the advancements have included: the installation of the TR-13 
cyclotron and a link via a pneumatic pipeline between TRIUMF 
and the UBC hospital; the purchase of a new ECAT tomograph; 
the securing of renewable funding from MRC/CIHR and the 
production of several thousand images using up to ten different 
positron labeled radiopharmaceuticals. 
 
Thanks to funding, new initiatives are focused on installation of a 
new state-of-the-art human brain tomograph, which has 
approximately 120,000 detector elements (the current model has 288 detector elements) and a 
small animal Micro-PET imaging device.  These scanners will be able to measure the 
concentration of minute amounts of tracer, in volumes as low as 8 microlitres.  The PET Project’s 
dedicated team at TRIUMF and the UBC hospital believe that these new imaging devices will help 
further the advancements of brain research, as well as serve as an important tool for non-intrusive 
in-vivo pharmacology. 

Figure 6. Photo taken on July 22nd, 
2002, of Jozef Orzechowski, a 
leading engineer in the design of 
the target station, installing it at the 
University of Washington Dept. of 
Radiation Oncology in Seattle, 
USA. 

Figure 7. Picture of the new High 
Resolution Research Tomograph 
(HRRT) being constructed at the 
factory in Knoxville, TN, USA. 
Delivery is anticipated for the end 
of May, 2003. 
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TRIUMF RECEIVES SUPPORT FOR OUTREACH PROJECT 
 
There are many opportunities for learning at TRIUMF in the areas of physics, 
chemistry, engineering, computer science and nuclear medicine technology.  In 
August 2002, TRIUMF research associate Dr. Marcello Pavan and research 
physicist Dr. Stanley Yen initiated a ‘Pilot Outreach Project’, whereby a small 
group of BC High School science teachers were invited to participate in an 

internship at TRIUMF.  Two Penticton physics teachers attended and each 
participated in an experiment relevant to a focus of study that could then be 
transferred back into the classroom.  
 

Due to the success of the pilot initiative, TRIUMF Outreach Project (TOP) was created in May of 
2003.  On May 1st, 2003 Dr. Pavan was instated as TRIUMF’s official Outreach Coordinator and 
he hopes to have six BC high school teachers participate in this year’s upcoming summer 
internship program.  The goal of the internships is for teachers to better inspire students to pursue 
their interest in both theoretical and applied sciences, as they learn about science ‘in action’ from 
their teacher’s direct experiences, rather than from an impersonal textbook.  As well, TOP will be 
creating an interactive website that will be a valuable resource for any interested parties to learn 
about the cutting-edge science experiments currently running at TRIUMF. 
 
 
 
CONFERENCE OF THE BC CHAPTER OF THE AMERICAN ASSOCIATION OF 
PHYSICS TEACHERS 
 
On October 25, 2002, TRIUMF hosted a professional development day 
for 80 high school science teachers from the Lower Mainland.  This was 
sponsored by the BC Association of Physics Teachers (BCAPT), which 
is a branch of the American Association of Physics Teachers (AAPT).  
TRIUMF offered a venue that consisted of lectures and hands-on 
demonstrations of various aspects of pure and applied physics, geared to 
the high school science curriculum.  The theme was 
"Radioactivity, Nuclear Physics and Special Relativity".  There 
were also lectures on the physiological effects of nuclear 
radiation, positron emission tomography, magnetic resonance 
imaging, the Standard Model of particle physics, black holes, 
and nuclear astrophysics. The demonstrations included nuclear 
radiation detectors, gamma ray spectroscopy, radioisotope 
production with the TR13 cyclotron, particle beam dynamics demonstrated with the ISAC 
accelerators, and measurement of the muon mass in the meson hall.  The aim was to give high 
school teachers exposure to real life applications and hands-on experience, so that they could in 
turn pass the experience to their students, alongside the theoretical concepts they learn from a 
textbook. 
 
 
 

Figure 8. Dr. Marcello 
Pavan, TRIUMF’s new 
Outreach Coordinator. 

Figure 9. Dr. Stanley Yen has been 
actively involved in various outreach 
activities for many years at TRIUMF, 
including giving numerous public 
tours of the facility, as well as serving 
as the Student Co-ordinator for over 
three years. 
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SPIN-OFF COMPANY ‘EXWARE SOLUTIONS INC.’ GAINS MOMENTUM 

 
Exware Solutions Inc., a Vancouver internet-based software development company, 
was initially established in January 2001 under the name ‘Exambot Educational Sevices 
Inc.’.  It licensed an existing TRIUMF technology called Physica, a useful data analysis 
and visualization computer application, and modified it into a powerful and user-
friendly Windows-based application called Extrema.  Exware Solutions also offers 24-

hour customer technical support and on-line discussion forums with other users and the Extrema 
development team. The company has also developed 
a multi-purpose web development toolkit, called 
ExSite, which provides web developers with all the 
essential features of a generic database-driven web 
application, including user management, searching, 
reporting and a user friendly web interface to 
database administration.  Additionally, Exware 
Solutions flagship service, called Exambot, is an 
interactive web-based system which originally 
centered on undergraduate exam preparation for post-
secondary math and science courses, but has expanded to include aviation, economics and the 
Canadian securities course.  This program allows 
students to target their weak areas and provides 
practice problems with full step-by-step solutions to 
better their skills and understanding of the subject 
matter. These services are available free online and recent developments have included two pilot 
on-campus exam preparation seminars that are run by experts on the field.  Both UBC and BCIT 
students participated in the December 2002 tutorial seminars, and the BCIT economics class was 
filled to capacity.  
 
 
 
Other Highlights in 2002/2003 
 
❖ In 2003/2003 the Technology Transfer Division was granted eight (8) new patents 

(exceeding our goal of two (2)) and applied for twelve (12) more.  TRIUMF now holds forty-
nine (49) patents in Canada and around the world. 

 
❖ TRIUMF’s contract and royalty income for the 2002/2003 year amounted to $838,520.00.  

This commercial revenue is utilized to support Technology Transfer initiatives and further 
fundamental physics research activities. 

 
❖ The Technology Transfer Division achieved its target goal of funding two (2) disclosures in 

the 2002/2003 year.  The funds are invested by TRIUMF into the initial development of 
potentially commercial disclosures. 

 
 
 
 

Figure 10. Left to right: Exware Solutions 
Business Analyst, Aaron Drake, and 
Marketing Director, Molly MacDonald, review 
web development content for client. 
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5. TRIUMF’s Ongoing Activities 
 
In addition to the new technologies and advancements coming forward each year, TRIUMF 
maintains and supports previously established initiatives.    

 
❖ 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. 
 
❖ TRIUMF continues to provide proton beam for the 
treatment of eye tumors to the BC Cancer Agency, through its 
dedicated treatment facility located on the TRIUMF site.  This 
is the only such facility in Canada. As of March 31, 2003 about 
eighty patients have been successfully treated. Approximately 
half of the patients are residents of British Columbia, with the 
remaining from the other Western provinces except for one 
patient from Quebec.  The number of ocular melanoma 
patients could be doubled if Eastern Canadian patients were 
sent here.   
 

 
 
 
❖ The strengths of the TRIUMF research programs in radionuclide 
production, radiopharmaceutical synthesis and tomograph development, 
along with the University of British Columbia Clinical Neurology 
Division, continue to make the UBC Neurodegenerative Disorders Center 
a world leader in using Positron Emission Tomography (PET) to study 
movement disorders such as Parkinson’s Disease. 

 
 
 
 
 

 
❖ The TRIUMF PET Group also provided the 
radioisotope Nitrogen-13 for Dr. Anthony Glass’ group in 
the Botany Department at UBC, which has allowed for a 
sustained and active program of research into plant nutrition.  
This ongoing program combines research at many levels, 
from physiology to molecular biology. 

 
 
 
 
 
 

Figure 11. Patient undergoing eye 
tumor treatment therapy at the BC 
Cancer Agency facility at TRIUMF. 

Figure 12. This patient is receiving an 
injection containing a minute amount of a 
radiopharmaceutical, immediately 
preceding a PET scan. 

Figure 13. Dr. Glass’ laboratory in 
the Department of Botany on the 
UBC campus. 
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❖ TRIUMF has continued to send, on 
a regular basis, batches of 18F-FDG to the 
Department of Nuclear Medicine at 
Vancouver General Hospital, for imaging 
nodules on the lung as well as the heart.  
TRIUMF has also shipped FDG to Lions 
Gate Hospital in North Vancouver, St. 
Paul’s Hospital and the University of 

Alberta.  This service is projected to end as soon as an alternate 
supplier emerges. 
 

 
 

❖ TRIUMF’s collaboration with the international European Organization for Nuclear 
Research (CERN) on producing accelerator components for the Large Hadron Collider (LHC) is 
nearing completion.  Three technical projects and two beam dynamics studies are presently being 
carried out.  The series production of the 52 twin-aperture quadrupoles for the beam cleaning 
insertions is going very well at ALSTOM.  By the end of 2002, 32 magnets had been produced and 
the production rate had increased to almost three per month.  ALSTOM expects to complete the 
contract for the 52 magnets by August 2003. 

 
❖ Laboratories, government agencies and commercial 
companies involved in space applications continue to conduct 
tests for radiation hardness of their equipment at TRIUMF’s 
Proton Irradiation Facility. They include: DREO Space Systems 
and Technology in Ottawa, MD Robotics in Brampton, UTIAS 
and Dynacon in Toronto, NASA GSFC and Sandia Laboratories 
in the US and Qinetiq and CEA in Europe. 
 

 
 
 
 
 

❖ 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 eighty-
three (83) students employed during this fiscal year; sixty-six (66) were undergraduate students 
and seventeen (17) were graduate students.  
 
❖ The Technology Transfer Division also continued to act as a liaison between the numerous 
visiting dignitaries and TRIUMF staff.  
 

Figure 14. Photo of the TR-13 
cyclotron, which is used to create 
radioisotopes such as 18F-FDG. 

Figure 15. Dr. Ewart Blackmore, 
Senior Research Scientist, aligning an 
electronic board for radiation testing in 
the TRIUMF proton beam. 
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❖ The Technology Transfer Division continues to produce a monthly Technology Transfer 
Bulletin that presents some major technical and scientific initiatives in which TRIUMF has a 
significant role.  The Bulletins are mailed to 450+ government officials, industry representatives 
and university professors, as well as interested members of the public. 

 

 

6. Conclusions 
 
The preceding results show that, for the year April 1st, 2002 until March 31st, 2003, 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 two years promise to continue and improve 
on the achievements to date. 
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