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Welcome Message – Jennifer E. Decker 

 

It is my pleasure to welcome you to Ottawa for the 2019 Humboldt 

Association of Canada Kolleg.  This 2019 Kolleg event honours the 

250th anniversary of the birth of Alexander von Humboldt, 

celebrating his leading contributions both to scientific discovery, and 

to underscoring the importance of building, strengthening and 

mobilizing collegial networks. 

     The 2019 Kolleg theme of ‘transitions’ speaks to the changes in 

our world since the days of Alexander von Humboldt.  ‘Transitions’ is 

a theme equally relevant to all areas of research, be it natural sciences and engineering, medicine, social 

sciences, humanities, the arts and culture.  It provides a context to explore global challenges that have the 

potential to change our world in disruptive ways, for example the impact of digital technologies, and also to 

learn more about the transition of the International System of Units (SI), set to go live on 19 May 2019.   

     Our global network of colleagues is a hallmark of the German Alexander von Humboldt Foundation.  This 

network and Kolleg constitute an important mechanism for research and development – multidisciplinary 

discussion, transitioning from one field of study to another, inspires new ideas and pathways to discovery, and 

provides a source of encouragement to delve into uncharted territory. 

     The Canada-Germany research cooperation comprises multiple contributors and contexts.  The joint Science 

and Technology Cooperation Treaty signed in 1971, serves as a focal point for coordination between our two 

countries.  The programs of the German Alexander von Humboldt Foundation are recognized as an integral 

component of the continued growth of fruitful Canada-Germany research collaboration.  These relationships 

are an example of how cooperation can be mutually beneficial and make a difference to improve our world.   

     2019 Kolleg organizers gratefully acknowledge the support of the German Alexander von Humboldt 

Foundation, the Embassy of the Federal Republic of Germany, the University of Ottawa, the National Research 

Council of Canada, the Royal Society of Canada and the Ingenium Canadian Museum of Science and 

Technology. 

     Thank you for contributing your time and participation to the 2019 Canadian Humboldt Kolleg!  I wish all 

delegates and our guests a fruitful and inspirational experience. 

 

Jennifer E. Decker 

Alexander von Humboldt Ambassador Scientist 

  



 

 

 

 

May 2019  

 

Dear Colleagues, Fellow Alumni and Special Guests,   

 

Welcome to Ottawa for the 6th Humboldt Association of Canada Kolleg.  

It seems only yesterday that we met in Toronto for the 2016 Kolleg on 

Time. This year’s theme of Transitions has brought enthusiastic 

response and is reflective the breadth and depth of the research activity 

in which our alumni is engaged. 

This year’s Kolleg would not be possible without the considerable time and energy of Jennifer Decker, 

Chair of the Organizing Committee.  Many thanks, Jennifer!  

I would like to thank the Alexander Humboldt Foundation and the DAAD for their ongoing support of 

the Humboldt Association of Canada Kollegs.  

Special thanks also to the Executive Members of the Humboldt Association for their help, Ambassador 

Sabine Sparwasser at the German Embassy, Katrin Amian at the Humboldt Foundation, Abdulmotaleb 

El Saddik and his team at uOttawa, and Amra Dumisic at the DAAD for their support.   

 

Best wishes for an enjoyable conference!  

  
Chung-Wai ChowMD, PhD, FRCPC  

President, Humboldt Foundation of Canada cw.chow@utoronto.ca 

  



 

 

 

PROGRAMME AT A GLANCE 

 

 

 

Day 1:  Thursday 09 May – Arrival of delegates 

 

7 pm – 9 pm:  Welcome Reception Hosted by H.E. Sabine Sparwasser, Ambassador of the Federal Republic of Germany to Canada 

Location:  Ambassador's Residence, 290 Coltrin Rd, Rockcliffe Park, Ottawa ON K1M 0A5 

  

Signing Ceremony:  Extension of the Memorandum of Understanding between the University of Alberta and the German 

Alexander von Humboldt Foundation for the Humboldt Foundation Liaison Office in Canada (HFLOC) 

  

  



 

Day 2:  Friday 10 May (Morning) 

  Location:  uOttawa Tabaret Hall, Room TBT 333 

From 7:00 am Registration - uOttawa Tabaret Hall, Room TBT 333 

08:00 am – 

08:30 am 

Formal Welcome Addresses - Session Chair:  Abdulmotaleb El Saddik, U. Ottawa   

     Sylvain Charbonneau, Vice President Research, U. Ottawa  

     Sabine Sparwasser, Ambassador of Germany to Canada  

     Katrin Amian, German Alexander von Humboldt Foundation 

     Francois Cordeau, Vice President Transportation & Manufacturing, National Research Council of Canada (NRC),  

          Canada-Germany Science and Technology Cooperation Treaty Commission Co-Chair 

     Matthias Ruth, Vice President Research, U. Alberta 

     Chung-Wai Chow, University of Toronto, President of Humboldt Association of Canada (HAC)  

8:30-10:00 am Panel Discussion in collaboration with the Royal Society of Canada   

Topic: Digital Tech, AI and Impact of Social Sciences – Perturbations and Limitations  

            What technologies are going to be adopted by people?  What are limitations vis a vis ethics/morals?    

Moderator:  Chad Gaffield, Royal Society of Canada and uOttawa 

Panelists:  Ted Hewitt, President SSHRC, Sabine Sparwasser, Ambassador of the Federal Republic of Germany 

to Canada, Carolyn Watters, National Research Council of Canada Chief Digital Research Officer, Denis 

Therien, Vice-President Research, Element AI    

 

10:00-10:30 am Coffee break – Located in the open area TBT 3rd floor  

10:30 am – 

Noon 

 

Plenary Session:  Chair:  Robert Boyd 

1. Paul Corkum, Joint Attosecond Science Lab, U. Ottawa and National Research Council of Canada: 

Extending the Scientific Time Horizon to Attoseconds 

2. Chung-Wai Chow, Institute of Medical Science, U. of Toronto. Lung Transplant: Transitions in Care – 

Innovations and Philosophies 

 

  



 

Day 2:  Friday 10 May (Afternoon) 

Noon -1:30 pm Lunch - Food served in the open area TBT 3rd floor 

1:30-3:00 pm Keynote speakers: uOttawa Tabaret Hall, Room TBT 333 

Session Chair:  Robert Boyd 

1. Gerd Leuchs, Max Planck Institute for the Science of Light, Erlangen: Transitions in our understanding of light 

Thomas Litt, Institute of Geosciences and Meteorology, U. of Bonn: Impact of climate transition on the dispersal of 

modern humans from Africa to Eurasia (with special emphasis on the Levant as migration corridor 

3:00-3:40 pm 

(20 minutes 

each) 

Humanities –Room TBT 325 

Session Chair:  Gernot Wieland  

1. M. Herren: Transitioning from Science to 

Creationism: The Ancient Greek Experience 

2. T. Heyd: Pilgrimage Journey in Matsuo Bash 

and Alexander von Humboldt 

Natural/Biological Sciences - Room TBT 315 

Session Chair:  Zhong-Sheng (Simon) Liu 

1. A. D. Bandrauk: Attosecond Science- Future Control of 

the Quantum Nature of the  Electron in Matter  

2. C. Enenkel: Proteasome Dynamics 

3:40-4:00 pm Coffee break – Located in the open area TBT 3rd floor 

4:00-5:00 pm 

(20 minutes 

each) 

 

Medicine  -Room TBT 325    

Session Chair:  Chung-Wai Chow 

1. A. Longtin: Brain Transitions Underlying 

Spontaneous Behaviour 

2. W. Hutchison: Transitions between rate and 

temporal coding of neurons in the brain and 

tremor in movement disorders  

Philosophy/Political Science - Room TBT 315  

Session Chair:  Chris Orvig 

1. H. Adam, Political Transitions from Authoritarianism to 

Democracy 

2. Y. Fehige: Modern Science in Transition: Some Historical 

and Philosophical Perspective 

3. M. Fritsch: Transitions: space and time in philosophy 



 

Science - Room TBT 070 (Lower level Tabaret Hall) 

 Session Chair:  Dietmar Kennepohl 

1. H. Mantsch: A New Vision of our Physical 

World 

2. S. Pejovic: Fluid Mechanics Ambiguous -  Yet 

99 % of Electricity Storage in Water Reservoirs 

3. R. Smirnov: Bowley's law revisited  

Energy transition – Room TBT 323 

Session Chair:  Rolf Mathewes 

1. S. Thiele: The Energy transition - from the population to 

renewable energy sources and energy storage  

2. S.R. Valluri: Transitioning from ‘Global warming’ peril: 

projected positive impact of thermoelectric materials! 

3. T. Baumgartner: Toward a Clean Energy Economy - 

Development of New Materials for Sustainable Energy 

Applications 

5:00-7:00 pm Reception hosted by Royal Society of Canada (cash bar available) 

Location:  Tabaret Hall, Rotunda Area 

7:00 pm  

 

Humboldt 

Attendees and 

Guests 

 

Evening Event: Lecture and Performance by Canadian Humboldtian William Kinderman 

University of Illinois at Urbana-Champaign, Professor and inaugural holder of the Klein Chair in Performance Studies, 

School of Music, University of California, Los Angeles 

Location:  University of Ottawa, Tabaret Hall Room TBT 112 

Session Chair:  Jennifer Decker, National Research Council Canada (NRC) 

 “From Desolate Strife to Ecstatic Illumination: Beethoven’s Last Sonata as an Experience of Transition” a lecture recital 

relating the notion of transition, and transformation, to Beethoven's final Piano Sonata in C minor, op. 111  

 

 

  



 

 

Day 3:  Saturday 11 May Location:  uOttawa SITE Building 

8:30 am -9:30 am Humboldt Association of Canada Board Meeting 

Location:  uOttawa SITE Building, Room STE H0104 

Session Chair:  Chung-Wai Chow, HAC President 

 

Information Sessions about Alexander von Humboldt 

Foundation Programs and Awards  

Location:  uOttawa SITE Building, Room TBD  

Session Chair:  Katrin Amian, Alexander von Humboldt 

Foundation, Germany 

9:30-10:00 am Plenary Talk – Location:  uOttawa SITE Building, Room STE H0104 

Session Chair:  Abdulmotaleb El Saddik, U. Ottawa 

Jamal Deen, McMaster University – Smart Sensors, IoT and Data Analytics - Research, Trends and Opportunities  

Announcement from DAAD and DFG  

10:00-11:00 am Poster Session and Coffee Break– SITE Building, STE Rotunda  

Poster Competition for Ph.D. Students, Post-Docs and Early Career Researchers 

11:00 am -12:00 pm 

(20 minutes each) 

Science – SITE Building, Room STE F0126  

Session Chair:  Andre Bandrauk 

1. C. Orvig: Harnessing Transitions Between 

Elements for Radiotheranostics 

2. J.-M. Menard: Ultrafast transitions in quantum 

materials 

3. R. Henriksen: Can anything transit the speed of 

light? 

Science – SITE Building, Room STE G0103 

Session Chair:  Dennis Hall 

1. Rolf Matthewes: From fossils to forensics - a 

serendipitous journey 

2. A. Ramchandran: A new perspective on the wetting of 

a solid surface by the drops of an emulsion 

3. Zhong-Sheng (Simon) Liu:  The Environmental 

Aftermath of Mining and Research Challenges  

Medicine/Science – SITE Building, STE J0106:  

Session Chair:  William Hutchison 

1. A. Hicks: Implementation and Efficacy of the 

Physical Activity Guidelines for Adults with MS 

Societies in Transition – SITE Building, Room STE H0104:  

Session Chair:  Henry Mantsch 

1. A. E. Arias: Knowledge and science development is 

well supported and facilitated by immigration, 

individual and societal transitions  



 

2. D. Kennepohl: Open Science: Higher 

Education in the 21st Century 

3. P. Selvadurai: Poro-hyperelastic Soft Tissues 

2. M. Dack: Forgetting Nazism:  Transitioning from 

Accomplices to Victims in Allied-Occupied Germany 

3. A. Chandler: Canada and the German Democratic 

Republic (GDR), 1968-1989: a Cold War Transition? 

12:00 pm Lunch  ̶  uOttawa SITE Building, STE Rotunda and STE H0104 

Transport to the Canada Science and Technology Museum  - group transport by bus 

1867 St Laurent Blvd, Ottawa, ON  K1G 5A3  - see map 

2 pm – 3:30 pm Lecture at Canada Science and Technology Museum (Auditorium Doors open at 1:30 pm)  

Location:  Canada Science and Technology Museum, 1867 St Laurent Blvd, Ottawa, ON K1G 5A3  

Session Chair:  Chung-Wai Chow, U. Toronto    

Plenary Talks and Q/A Discussion Session with Ph.D. Students, Post-Docs and Early-Career Researchers: 

1. Lisa Leblanc, Director General, and David Pantalony, Curator, Physical Sciences and Medicine, Canada 

Science and Technology Museum, Title: Transitioning from Old to New Museum  

2. Alan Steele, Canada’s Chief Metrologist and Director General, NRC Metrology, Title: Transition of the SI 

System of Units and the New Definition of the kilogram  

3:30 – 4 pm Coffee break 

4 pm – 5 pm Group Discussions and Guided Tour of the Canada Science and Technology Museum  

    - includes a Special Exhibit from Museum Archives relating to the History of Transition in Measurement Standards in 

Canada 

5 pm Group transport by bus back to uOttawa SITE building 

 

Day 4:  Sunday 12 May – Departure of delegates 

   Location:  uOttawa Student Residence 



 

 
Welcome Reception 

 
 May 9, 2019 7 pm-10 pm 

 

 

 
 

A Musical Evening with the Canadian Opera Company Ensemble 
 

 

In Celebration of Humboldt: An Exploration in Song 

 

Franz Schubert: Der Musensohn (2:10) 

Franz Schubert: Kennst du das Land (4:30) 

Felix Mendelssohn: Reiselied (2:45) 

Richard Strauss: Ständchen (2:30) 

 

Derek Holman: Fair Daffodils (3:00) 

Manuel de Falla: Jota (3:30) 

Sergei Rachmaninov: Zdes khorosho (2:30) 

 

Claude Debussy: Apparition (3:30) 

Francis Poulenc: Métamorphoses 

-Reine des mouettes 

-C'est ainsi que tu es 

-Paganini 

 

Encore: Poulenc: Les chemins de l'amour 

 

 

 

 

 
  

Host:   H.E. Sabine Sparwasser 

Ambassador of the Federal Republic of Germany to Canada 

 

Location:  290 Coltrin Rd, Rockcliffe Park, Ottawa ON K1M 0A5 
 



 

About the COC Ensemble Studio 

The COC Ensemble Studio is Canada’s premier training program for young opera professionals. 

Since the inception of the program in 1980, over 220 young professional Canadian singers, opera 

coaches, stage directors and conductors have acquired their first major professional operatic experience 

through the Ensemble Studio. Former members include Ben Heppner, Isabel Bayrakdarian, John 

Fanning, Wendy Nielsen, Joseph Kaiser, Allyson McHardy, David Pomeroy, Lauren Segal and 

Krisztina Szabó.  

Members of the Ensemble Studio are the COC’s resident artists and important ambassadors for the 

company. They receive a blend of advanced study and practical experience through an individually 

tailored, multi-year program, involving understudying and performing mainstage roles, intensive vocal 

coaching, language and acting studies, and career skills development, as well as participation in 

masterclasses with internationally renowned opera professionals.  

Anna-Sophie Neher – Soprano  

Gatineau, Quebec native Anna-Sophie Neher recently completed her Master 

of Music degree at McGill University where she won the prestigious Wirth 

Vocal Prize. She has also studied at Bard College and the Montreal 

Conservatory. Winner of First Prize at the 2017 OSM Manulife 

Competition, her operatic credits include Blanche in Dialogues des 

Carmélites (Opera McGill); Adele in Die Fledermaus (Opera McGill); 

Pamina in The Magic Flute (Bard College); Belinda in Dido and Aeneas 

(Montreal Conservatory of Music); and Barbarina in The Marriage of Figaro 

(Orford Music Festival). Three-time winner of the Jacqueline Demarais 

Scholarship, she has also appeared as a soloist with Clavecin en Concert, 

Montreal Bach Festival, Orchestre Symphonique de Gatineau, Festival 

Schubert de Montréal and Festival Lanaudière. With the COC this season, 

she performed the roles of Lavia in the world premiere of Hadrian and Chloe 

in WOW Factor: A Cinderella Story (Opera for Young Audiences). 

 

Liz Upchurch – Piano/Head of the COC Ensemble Studio  

Liz Upchurch is a graduate of the Royal Academy of Music in London, 

England, where she won several prizes as solo pianist and accompanist. As 

a music director, vocal coach and repetiteur she has worked in 21st-century 

and traditional opera, music theatre, and theatre. She has also covered a 

wide range of working techniques with singers, actors and instrumentalists 

in community and educational projects. For many years she worked with 

young artists at the Britten-Pears School in Aldeburgh where she played for 

masterclasses with artists such as Anthony Rolfe Johnson, Suzanne Danco, 

William Pleeth and Dame Joan Sutherland. Ms. Upchurch has also worked 

at the Kammeroper Schloss Rheinsberg festival in Germany and the 

National Theatre in London. She held a faculty position in the 20th-century 

opera and song program at the Banff Centre for the Arts and was repetiteur 

and chorus director at Edmonton Opera. As a pianist she has performed all 

over Europe and has been broadcast with the BBC, Norwegian Radio and 

CBC. Ms. Upchurch also appeared as a judge on Bravo’s hit series, 

Bathroom Divas: So you want to be an opera singer!  

 

  

 

 



 

 

Panel Discussion in collaboration with the Royal Society of Canada 

Friday 10 May 8:30-10:00 am 

uOttawa Tabaret Hall, Room TBT 333 

 

 

Topic:  Digital Tech, AI and Impact of Social Sciences – Perturbations and Limitations 

 

Moderator:  Chad Gaffield, Royal Society of Canada and uOttawa 

 

Panelists:  Ted Hewitt, President SSHRC,  

Sabine Sparwasser, Ambassador of Germany to Canada,  

Carolyn Watters, National Research Council of Canada Chief Digital Research Officer,  

Denis Therien, Vice-President Research, Element AI 

 

 

Ted Hewitt  

Ted Hewitt was appointed president of SSHRC in March 2015. Since 2017, he also has served as the 

inaugural Chair of the Canada Research Coordinating Committee. Ted was vice-president, research and 

international relations, at Western University in London, Ontario, from 2004 to 2011, where he had 

been a professor of sociology since 1989. He was also a public policy scholar at the Brazil Institute of 

the Woodrow Wilson International Center for Scholars in Washington, D.C. A leading authority on 

Brazil, Ted has published in monographs, edited works and a range of academic journals. In 2018, 

Brazil’s Ministry of Foreign Relations named him Grand Officer of the Order of Rio Branco—one of 

the highest levels of merit—for the many years he has fostered bilateral business and research 

partnerships between Brazil and Canada. 

Ted’s current research focuses on national and international innovation systems, with emphasis on 

the roles of universities, industry and government in promoting economic prosperity in Latin America 

and beyond. He is co-chair of the Canada-Brazil Joint Committee for Cooperation on Science, 

Technology and Innovation, and a member of the board of the Brazil-Canada Chamber of Commerce. 

Ted holds a PhD in sociology from McMaster University. 

 

Chad Gaffield 

Today, computer technology is familiar in historical scholarship across the country, and has become 

a critical tool for profound conceptual and methodological rethinking of the history of Canada. At each 

stage of this remarkable transformation, Chad Gaffield, Professor, Department of History, University of 

Ottawa, has played a key role. By introducing new concepts such as “automated archivist” and by 

promoting a collaboration of “machines and minds”, Professor Gaffield has, in a unique manner, been 

at the forefront of the scholarly development of computer-based applications. His latest success is as 

Principal Investigator for the Canada Century Research Infrastructure project, one of the largest 

projects ever funded for historical research in Canada. This project exemplifies all the distinctive 

elements of his innovative leadership: active engagement in both the anglophone and francophone 

communities; interdisciplinary participation; and pan-Canadian and international collaboration. As a 

consequence, Chad Gaffield is one of the most well-known and highly-respected scholars across the 

social sciences and humanities in Canada. With his pioneering conceptual and methodological work, as 

well as his award-winning studies of the nineteenth and twentieth centuries, Gaffield has made, and 

continues to make, outstanding contributions to the furthering of knowledge of Canadian history.  

https://research.uottawa.ca/people/gaffield-chad  

https://research.uottawa.ca/people/gaffield-chad


 

 

Sabine Sparwasser 

Sabine Sparwasser is the current German Ambassador to Canada. She was appointed to this role in 

August 2017.  Prior to her present position, she served as Assistant Deputy Minister for Africa, Asia, 

Latin America, Near and Middle East in the Federal Foreign Office, Berlin, as well as Special 

Representative of the Federal Government for Afghanistan and Pakistan (2015 – 2017). 

In her career as a diplomat, Ms. Sparwasser has crossed paths with Canada several times. She has 

held appointments as Consul General in Toronto (2009 – 2013), Deputy Head of Mission at the 

German Embassy (2003 – 2006) and Exchange Officer at the Department of Foreign Affairs and 

International Trade in Ottawa (2002 – 2003).  With degrees in German, French, and English Literature 

and Linguistics from Johannes-Gutenberg-University Mainz, Germany, and in Political Sciences and 

International Relations from the Institut d’Etudes Politiques in Paris, France, she started her political 

career as a Cultural Attachée with the Federal Foreign Office in Bonn, Germany. 

https://canada.diplo.de/ca-en/vertretungen/embassy/german-ambassador/1206756 

 

Denis Thérien 

Dr. Denis Thérien recently joined the Montréal start-up Element AI as Vice-President Research and 

Partnerships. He was previously occupying a similar position at CIFAR (Canadian Institute for 

Advanced Research) since 2011, after serving as Vice Principal of Research and International Relations 

at McGill University, from 2005 to 2010. Dr. Thérien was also a researcher and a Professor at McGill 

for 40 years, before taking his new role. 

Dr. Thérien received his B.Sc. from the Université de Montréal; M.Sc., and Ph.D. from the 

University of Waterloo. He began his career at McGill in 1978, and was appointed Director of the 

School of Computer Science in 1997. Dr. Thérien was awarded a James McGill Chair in 2002 and the 

Forschungpsreise (research prize) from the Alexander Von Humboldt Foundation in 2000. He has 

published over 100 research articles on computational complexity in top-tier journals and is a respected 

expert conference speaker. 

 

Carolyn Watters 

Dr. Carolyn Watters joined the NRC in February 2019 as the organization's inaugural Chief Digital 

Research Officer and Vice-President, including oversight of the Digital Technologies Research Centre.  

On an interchange with NRC, she remains a Full Professor in the Faculty of Computer Science at 

Dalhousie University, specializing in human computer engagement in information spaces from 

documents to social media.   

Dr. Watters served as the Provost and Vice President Academic for Dalhousie University from 2010 

to 2018, during which time she served for a term as the Chair of the U15 Provost's Academic 

Committee. Dr. Watters was one of the founding members of CALDO, a consortium of four and later 

nine Canadian research universities to build partnerships with universities in Latin America. She has 

engaged widely in quality assurance including a term as Chair of the Maritimes Higher Education 

Commission. Previously she was the Dean of Graduate studies including a term as the president of the 

Canadian Association of Graduate Studies. During that time she led international initiatives in 

partnership with the US Council of Graduate Schools. 

She has published over 170 peer-reviewed articles, supervised many PhD and Masters students, and 

has engaged in applied research with corporations.  She has a deep appreciation for the importance of 

entrepreneurial experience and capacity building across disciplines and cofounded a successful spin off 

company, now 20 years old, based on developing innovative interactive mathematics and working with 

publishers in the digital transformation of learning material.  

  

https://canada.diplo.de/ca-en/vertretungen/embassy/german-ambassador/1206756


 

 
 

Lisa Leblanc and David Pantalony, Canada Science and Technology Museum  

Transitioning from Old to New Museum  

Alan Steele, Canada’s Chief Metrologist, National Research Council of Canada (NRC)  

Transition of the International System of Units (SI) and the New Definition of the kilogram  

 

Lisa Leblanc became Director General of the Canada Science and Technology Museum in October 

2018. Before joining Ingenium, Lisa worked as Director, Learning and Canadian Children’s Museum 

Renewal at the Canadian Museum of History. Prior, she was responsible for program development and 

visitor experience of the Canadian History Hall at the Canadian Museum of 

History. Lisa was also part of the team that developed the new Canadian War 

Museum. After the Museum opened in 2005, she was responsible for its visitor 

experience and program development.  Lisa’s professional experience and 

development include working at the Canadian Centre for Architecture in 

Montreal, as well as at private art dealer, Miriam Shiell Fine Art in Toronto. 

Lisa holds a Master of Arts in Art History with a specialization in museology 

from York University, as well as a Bachelor of Fine Arts in Art History and a 

Bachelor of Fine Arts in Theatre from Concordia University. 

 

David Pantalony is the Curator of Physical Sciences and Medicine at 

Ingenium: Canada's Museums of Science and Innovation. He was recently the 

lead curator for the Science and Medicine Gallery in the new Canada Science 

and Technology Museum. David's main research focus is the history of 

scientific instruments, and he teaches a collection-based seminar at the 

University of Ottawa. In the summer of 2019, David will be a fellow at the Max 

Planck Institute for the History of Science in Berlin. 

 

Alan Steele is Canada’s Chief Metrologist and Director General of the National Research 

Council’s Metrology Research Centre. He is responsible for research and measurement science 

activities in both physical and chemical metrology.  Alan was elected as Fellow of the Royal 

Society of Canada in 2017, recognizing his contributions to metrology. He is well known on the 

international scene for his work within the Sistema Interamericano de Metrologia; in the Joint 

Committee of the Regional Metrology Organizations; as NRC representative to the Board of the 

National Conference of Standards Laboratories International; and as Canada’s delegate to the 

General Conference on Weights and Measures.  Alan holds a BSc in physics from the 

University of Toronto and a PhD from Simon Fraser University.   

 

  

Saturday 11 May 2019 from 2 pm to 3:30 pm  

(Doors Open: 1:30 pm)  

Canada Science and Technology Museum 

Auditorium  

1867 St Laurent Blvd, Ottawa, ON,  K1G 5A3  
 

 

 

 



 
 

 

 

 

 

 

 

 

ABSTRACTS: TALKS 

In alphabetical order of speakers. 

 

 

 

 

 

 

 

  



 

 

Prof. Heribert Adam  adam@sfu.ca  

Professor Emeritus, Sociology  

Simon Fraser University, BC  

 

The Transition from Minority Rule to Democracy in South Africa  

 

 During the 1980’s, at the height of apartheid and escalating resistance, almost all media 

commentators as well as most academic analysts predicted a racial civil war between the 20 % whites 

and the disenfranchised 80 % of  non-whites . Yet a few years later, beginning in 1990 with the release 

of Nelson Mandela from 27 years of imprisonment and free and fair elections in 1994, the country 

emerged with a negotiated settlement and a globally admired liberal constitution. Political regime 

change took place relatively peacefully, labelled a  miracle .  

To this day, there is no consensus as to what caused the miracle. Some stress outside forces, 

others highlight internal developments. Left-leaning analysts emphasize economic factors, such as 

divestment, boycott and sanctions. Liberals point to ideological changes. Explanations range from 

enlightened leadership  to the end of the cold war. 

My  analysis weighs the different factors for their impact. As a participant  in several early 

meetings between the exiled ANC leadership and domestic opinion-makers, including the important 

1987 Dakar conference, an insider perspective is presented, free of the propagandistic posturing of the 

public discourse.  Whether lessons can be learned from the South African settlement for other ethnic 

conflict resolution, for example the seemingly intractable Israeli/Palestinian strife, is also probed. 

   

 

  

mailto:adam@sfu.ca


 

Dr. Ariel E. Arias  ariel.arias@canada.ca  

Senior Advisor  

Centre for Biologics Evaluation - Biologics and Genetic Therapies Directorate   

Health Canada  

 

Knowledge and science development is well supported and facilitated by immigration, individual and 

societal transitions.   

 

Transitions are usually associated with the process or the period of change from one state or 

condition to another. The state, the action, and the time of transitions are intimately linked with the 

course of life. Transitions are particularly well controlled during the development of most organisms. 

However, depending on own individual conditions and environmental experiences development 

become less predictable. Decisions and transitions will then determine the course of life.  

It is generally believed that transitions related to a higher degree of adaptation will ultimately place 

individual organism at relative advantage. However, it is hard to predict how such advantages could or 

will become reality. It is probably a mix of factors involving individual make up of possibilities and 

particular contextual circumstances that become key drivers of change, good or bad.  

It is particularly interesting to observe how the development of human wellbeing is continuously fueled 

by societal transitions on knowledge and science that are also greatly supported by individual personal 

transitions. Through migration, optimal candidates are placed in supportive networks or conditions that 

will nurture and allow their own transitions to become pillars of further development. Although no 

without controversy, movements like Open Science which make scientific research, data and 

dissemination accessible to all levels of an inquiring society, amateur or professional are becoming 

increasingly accepted. The need for increased transparency is also being embraced by government 

bodies. Together, current transitions in societal thinking will most probably lead to an even larger pool 

of potential individuals that will hopefully translate into greater general wellbeing.                     

  

 

  

mailto:ariel.arias@canada.ca


 

Prof. Andre Dieter Bandrauk Andre.Dieter.Bandrauk@usherbrooke.ca  

Professor  

Chemistry   

Universite de Sherbrooke, PQ 

 

Attosecond Science- Future Control of the Quantum Nature of the Electron in Matter  

  

The 20th century was the century of the discovery of the quantum electron and mathematical 

developments from nonrelativistic to relativistic  theory  of its wave nature. The 21st century is focused 

scientifically and technologically on explorations  and on possible new applications  of this quantum 

nature,where  the electron is delocalized at the same time over different locations in matter.Current 

advances in ultrafast laser technology promise to visualize electron motion on the attosecond,time 

scale,10**-18 s. This advance in ultrafast laser technology supported strongly by high performance 

computer simulations of the quantum nature of the electron  heralds a new science and technology-

Quantum Information and Technology- with future breakthrough  applications  in material science, 

quantum communication, chemistry, biology and eventually medicine.    
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Dr. Thomas Baumgartner tbaumgar@yorku.ca  

Professor and Canada Research Chair  

Department of Chemistry  

York University, ON   

 

Toward a Clean Energy Economy - Development of New Materials for Sustainable Energy 

Applications  

 

The development of next-generation technologies that transitions us into an energy economy 

less reliant on fossil fuels, is essential for a sustainable future of our planet. In this context, research on 

functional organic, ‘plastic electronic’ materials for practical applications that lower the anthropogenic 

carbon footprint has become an active field of rapidly growing importance.   

Recent research has shown that the incorporation of heteroelements - main group elements such 

as boron, silicon, and phosphorus - can also be used to efficiently tailor the properties of these organic 

materials. Phosphorus chemistry, in particular, offers great opportunities toward unique electronic 

features, endowing such systems with distinct properties that include reactivity, photophysics, redox 

behavior, and molecular organization.  

This presentation will highlight our efforts in designing new materials from the bottom up, and 

exploring their suitability for sustainable-energy applications, particularly with a focus toward highly 

sought-after electron-acceptor materials and their application in electrochromic devices and batteries. 

Several energy-focused topics, by addressing the efficient and sustainable use, conversion, and/or 

storage of energy via advanced synthesis in a bottom-up approach will be covered.     
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Dr. Andrea Chandler Andrea_Chandler@carleton.ca   

Professor 

Political Science   

Carleton University    

 

Canada and the German Democratic Republic (GDR), 1968-1989: a Cold War Transition?    

 

During the Cold War, Canada was a member of NATO and initially tended to regard the East 

European communist regimes as 'satellite states' of the Soviet Union. From the 1960s onward, however, 

Canada developed a foreign policy that increasingly recognized the agency of Warsaw Pact member 

states, and pursued bilateral relations with them. The German Democratic Republic (GDR) was a 

special case, with which for a variety of  political reasons, Canada was slow to develop relations.  Yet 

archival documents from the former GDR and from Erich Honecker's SED party suggest that the East 

Germans were very interested in Canada, and that Pierre Trudeau's historic visit to East  Berlin in 1984 

was a turning point in relations. The Canada-GDR relationship will be contrasted to Canada's relations 

with other countries (such as Czechoslovakia and Poland); the author will draw conclusions on whether 

Canada played a role in the end of the Cold War in the 1980s.  The presentation will draw on research 

that the author completed in Berlin in 2017 during a DAAD Research Stay visit (host institution: the 

Osteuropa Institut of the Free University of Berlin.)   

 

  



 

Dr. Chung-Wai Chow cw.chow@utoronto.vs 

Associate Professor, University of Toronto 

Faculty of Medicine 

Dalla Lana School of Public Health (cross appointed) 

Faculty of Applied Sciences and Engineering (cross appointed) 

 

Lung Transplantation – Transitions in Standard of Care over 30 years 

 

In this talk, I will review the history of lung transplant and how innovations in drug development and 

technology have led to improvement in patient outcomes. 
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Dr. Paul Corkum  pcorkum@uottawa.ca 

Joint Laboratory for Attosecond Science  

Department of Physics, University of Ottawa and National Research Council of Canada 

 

Extending the Scientific Time Horizon to Attoseconds 

 

Abstract:  During the past decade, science has made amazing strides in controlling light.  One of the 

most important advances extends optical pulse technology into the soft X-ray region and to pulse 

durations of less than fifty attoseconds.  In my talk, I will outline “attosecond” technology and how it 

allows us to extend other aspects of light control to extremes in time and space.   

 

  



 

Prof. Mikkel Dack dack@rowan.edu   

Assistant Professor, Department of History  

Rowan University, Glassboro, NJ  

 

Forgetting Nazism:  Transitioning from Accomplices to Victims in Allied-Occupied Germany  

 

 Amidst a postwar environment of mass destruction and extreme emotional anxiety, German 

civilians and returning soldiers were forced by the occupying Allied armies, as part of denazification 

procedures, to document their relationship with the National Socialist regime. Between 1945 and 1949, 

upwards of twenty million men and women were screened by the four military governments by means 

of a political questionnaire (Fragebogen), which asked detailed questions about the respondent’s Nazi 

past and allowed for extended commentaries and appended documents. For most Germans, this was the 

first instance in which they recorded memories about the Hitler regime. This forced act of self-

reflection has led to the accumulation of a massive archival repository that is, in all likelihood, the 

largest collection of ego-documents from the postwar years and most valuable autobiographical 

writings about the Third Reich.  

By interpreting written responses in the denazification Fragebögen and borrowing theoretical 

concepts and models from narrative psychology and amnesiology, this paper provides new insight into 

how Germans chose to remember, forget, and internalize the Nazi years. It argues that the 

Fragebogenaktion allowed and encouraged respondents to repress and manipulate memories, rewrite 

their personal histories, and construct new whitewashed identities and accompanying narratives to help 

secure employment and avoid facing a denazification tribunal. The influence of written narrative on 

individual memory is substantial and enduring, and Germans embraced this unique opportunity to 

actively forget their support for and participation with the Nazi dictatorship. By reintroducing the 

Allied occupiers into the psychological gestalt of the time and presenting them as functioning 

participants in the development of a popular movement of individual and collective political amnesia, 

our understanding of the exigent demands of Vergangenheitsbewältigung is further complicated and 

revised.  

    

 

  



 

Prof. M. Jamal Deen (jamal@mcmaster.ca)  

Distinguished University Professor 

McMaster University, Hamilton, Ontario  

 

Smart Sensors, IoT and Data Analytics - Research, Trends and Opportunities  
 

Abstract: Several of the grand challenges in engineering for current and future societal needs require 

smart sensors and possibly Internet-of-Things (IoTs). In the health area, we will discuss some major 

healthcare issues related to aging and several examples of smart sensor systems. We will discuss the 

use of sensor systems to measure your walking signals and sleep quality, and their customization to 

an individual’s needs. Smart sensors are also used for a living diary and in a smart home server that 

functions as the “brain” of a smart medical home. In addition, we will discuss what are the trends 

and opportunities in smart sensors and IoTs. This will include various high-impact applications of 

smart sensors, the pervasiveness of smart phones and their feasible applications in sensing and 

monitoring, what are some healthcare market drivers, the growing demand for personal health and 

wellness monitoring systems, IoTs, and wearable technologies. The presentation will include the use 

of data analytics to provide important customizable information to the users based on data collected 

from a variety of sensors and IoT devices. Finally, we will discuss the applications of smart sensors, 

IoT and data analytics, and what are some important research issues in sensors, home networks, 

autonomic systems and healthcare in the context of a futuristic smart medical home.  

Prof. M. Jamal Deen is Distinguished University Professor, Senior Canada Research Chair in Information Technology, 
and Director of the Micro- and Nano-Systems Laboratory, McMaster University. His current research interests are 

nanoelectronics, optoelectronics, nanotechnology, data analytics and their emerging 
applications to health and environmental sciences. Dr. Deen’s research record includes more 
than 560 peer-reviewed articles (about 20% are invited and with an h-index of 57), two 
textbooks on “Silicon Photonics- Fundamentals and Devices” and” Fiber Optic Communications: 
Fundamentals and Applications”, 12 awarded patents of which 6 were extensively used in 
industry, and 18 best paper/poster/presentation awards. Over his career, he has won more 
than fifty-five awards and honors.  

As an undergraduate student at the University of Guyana, Dr. Deen was the top ranked 

mathematics and physics student and the second ranked student at the university, winning 

the Chancellor’s gold medal and the Irving Adler prize. As a graduate student, he was a 

Fulbright-Laspau Scholar and an American Vacuum Society Scholar. He is a Distinguished Lecturer of the IEEE Electron 

Device Society for more than a decade. His awards and honors include the Callinan Award as well as the Electronics and 

Photonics Award from the Electrochemical Society; a Humboldt Research Award from the Alexander von Humboldt 

Foundation; the Eadie Medal from the Royal Society of Canada; McNaughton Gold Medal (highest award for 

engineers), the Fessenden Medal and the Ham Education Medal, all from IEEE Canada IEEE Canada In addition, he 

was awarded the four honorary doctorate degrees in recognition of his exceptional research and scholarly 

accomplishments, professionalism and service. Dr. Deen has also been elected Fellow status in ten national academies and 

professional societies including The Royal Society of Canada - The Academies of Arts, Humanities and Sciences (the 

highest honor for academics, scholars and artists in Canada), IEEE, APS (American Physical Society) and ECS 

(Electrochemical Society). He served as the elected President of the Academy of Science, The Royal Society of Canada 

in 2015-2017. Most recently, he was elected to the Order of Canada (July 2018), the highest civilian honor awarded 

by the Government of Canada. 

  



 

Dr. rer. nat. Cordula Enenkel cordula.enenkel@utoronto.ca  

Associate Professor  

Biochemistry   

University of Toronto  

 

Proteasome Dynamics   

 

 Proteasomes are key proteases in regulating protein homeostasis. Their holo-enzymes are 

composed of multiple subunits arranged in proteolytically active core and regulatory particles. 

Proteasomal proteolysis is essential for the degradation of defective and short-lived proteins which 

control time-sensitive cellular processes like cell cycle progression. Failures in degrading these proteins 

result in cell cycle arrest and cytotoxic protein aggregations. With the decline of proteasome activities 

during aging, protein aggregations menace an early onset of neurodegenerative diseases.  

During cell proliferation proteasomes are primarily nuclear suggesting that proteasomal 

degradation mainly takes place in the nucleus. Proteasomes are also found in the cytoplasm close to the 

endoplasmic reticulum, decorating the nuclear pore and clustered around protein aggregations. 

 The targeting mechanism of proteasomes to different cellular compartments is one of the least 

explored topics in the proteasome field. As the second most abundant protein complex forty different 

proteasomal subunits are continuously synthesized and assembled into precursor complexes. 

Depending on the state in the cell cycle, immature precursor complexes or matured holo-enzymes are 

imported into the nucleus suggesting that several nuclear import pathways exist.  

If cells are deprived of nutrients and enter quiescence, proteasomes are primarily localized in 

the cytoplasm. How proteasomes are exported from the nucleus into the cytoplasm is unknown. Our 

current studies in yeast suggest that proteasomes use intrinsic nuclear transport receptors for being 

transported between the nucleus and cytoplasm in yeast.  

In quiescent yeast proteasomes are sequestered into reversible storage granules in the cytoplasm 

which protect proteasomes from autophagy and confer stress resistance and fitness during aging. We 

are trying to reconstitute proteasome storage granules to understand the mechanism how proteasomes 

condense into membrane-less storage granules in an aqueous environment.  

Nuclear transport receptors seem to mediate the sequestration of their cargo into supramolecular 

assemblies – in our case proteasome storage granules. The underlying mechanism is an exciting topic 

in cell biology with implications for a variety of devastating neurodegenerative disorders. 

 

Enenkel (2014) Proteasome Dynamics. BBA 1843, 39. 

Enenkel (2018) The paradox of proteasome granules. Curr. Genetics 64, 137. 
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Prof. Yiftach Fehige yiftach.fehige@utoronto.ca  

Associate Professor   

The Institute for the History and Philosophy of Science and Technology 

University of Toronto   

 

Modern Science in Transition: Some Historical and Philosophical Perspective   

 

Today's scientific practice seems completely detached from everything religion. When modern 

science emerged the situation was very different. For example, Isaac Newton expressed in his   

Principia Mathematica   that the study of God is part of science. This is a notion no longer shared by 

today's scientists. But what is the reason for that? There is a powerful narrative to explain the transition 

to secularized science. Science and religion are essentially in conflict, the narrative claims. Both don't 

sit well together. The more progress modern science made, the less authority did religion come to 

enjoy. What we experience today is an inevitable outcome of the cognitive power of science. Religion 

cannot but be pushed to the margins of an enlightened society. I will show that this narrative does not 

align well with the historical facts and that it rests on problematic philosophical assumptions. I will 

argue that we better not try to make sense of today's secularized science in terms of an essential conflict 

between science and religion. This leads me to reflect upon the reasons for the renewed interest in 

topics at the interaction of science and religion since the 1970s. This, I will claim, is a very important 

aspect of what Juergen Habermas calls the post-secular awareness of the limits of modernity.  The 

development towards secularized science is neither an inevitable transition resulting from an essential 

conflict between science and religion. Nor is secularized science in any meaningful sense an end-point. 

It is an important moment in modern science's struggle with metaphysics generally.      
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Dr. Matthias Fritsch matthias.fritsch@concordia.ca  

Philosophy Professor  

Concordia University  

 

Transitions: space and time in philosophy   

 

 

We tend to think of ‘transition’ as a primarily temporal affair, a change from one time to 

another. By contrast, I will argue that, for philosophical-conceptual reasons (rather than those having to 

do with the physicist’s space-time relativity), time is unthinkable without inscription in space.  Thus, 

transition is essentially temporal and spatial; but also, as we will see, time is spatial-temporal 

transitioning.  

As I will seek to show in a reading of Aristotle and Heidegger on time, the spatial nature of time 

results from the conundrum that to grasp time means to grasp both the presentness of the present 

moment, and the flow or succession of time. For there to be time, there must be distinguishable 

moments of time, each with its own presentness, its time. But these different moments, despite their 

uniqueness, must still be emerging from, and giving way to, each other. And this succession cannot 

happen to a moment ‘after’ having been present, but must affect each moment in its very presence—it 

must be essentially transitioning. Thus, time can be thought only if each moment can both be 

singularized in its time, and related to other times. Both of these aspects require spatial inscription. 

Space permits differentiation between moments and thus presentness, but it also permits moments to 

remain, rather than vanish entirely. Space is that which permits time’s flow to be inscribed and its past 

to be possibly retrieved as iterable traces. Thus, the experience of time crucially depends on the 

material supports and techniques of inscription available at a given time, making possible, for example, 

the much-discussed phenomena of social acceleration, our sense that time is moving faster in late 

capitalism.  

Thus if our time is often felt to be one of particularly fast and multiple transitions (perhaps 

giving rise to the organizers’ theme of choice for HAC Kolleg 2019), this can be explained only if we 

grasp the interdependently temporal and spatial nature of transitions. In my concluding section, I will 

thus suggest that the fundamental dilemma of our time—present humanity has more long-lasting 

effects than ever before, esp. on the environment and the climate, but due to social acceleration, the 

time horizons of citizens and decision-makers tend to shrink—calls for a re-attunement of our sense of 

time in the transitions and rhythms of a nature in which we cannot but also inscribe our time and our 

lives.  
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Prof. Richard Henriksen henriksn@astro.queensu.ca   

Professor Emeritus  

Physics, Engineering Physics and Astronomy   

Queen's University, ON  

 

Can anything transit the speed of light?  

 

 Crossing the speed of light barrier is a possibility, adored in science fiction, nevertheless  a possibility 

that remains a legitimate question. It is a question that must be posed  by a species that finds itself  

isolated  in a Universe, vast beyond access at the speed of light. At least it is beyond access for a people 

with finite life spans. Future generations of our descendants, organic or robotic or both, might not be so 

limited.  Nevertheless the question of the physical  reality of the barrier remains. In this talk I will 

assess our present scientific view of the answer, together with the corresponding view of space-time. 

Subsequently I will explore any `loop holes' in this rather formidable view. Even if the transition were 

to be possible, we would have to ask why objects that have made the transition (i.e. `tachyons') are not 

evident to us. This requires discussing how they might appear. Were they available for manipulation, 

they could be used to connect the future to the present! Some `light' algebra may be required in the 

presentation.     
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Prof. Michael Herren aethicus@yorku.ca  

Distinguished Research Professor Emeritus 

Humanities   

York University, Toronto, ON  

 

Transitioning from Science to Creationism: The Ancient Greek Experience  

 

Some reading this title might well ask,  Wasn’t it the other way around?  Surely experience 

shows that a scientific explanation of the world’s origin comes after a theistic one. That, at least, was 

what happened in the early modern period, when scientific theories began to supplant  notions based on 

the Bible.  But no, the title is correct. Between the years 600 and 400 C.E. the so-called  Presocratic 

philosophers  developed theories of the origin of the world and life that  limited divine activity, or 

excluded it altogether.  

 Presocratic theories of the origin of the world can be divided into three broad theories: (1)  

everything evolved from  quasi-mythical first beings(Hesiod);  (2)  everything can be explained as 

coming from a single element such as water, air, or fire (the Ionian school);  everything came from tiny 

invisible particles that coagulated (the atomist school). Additionally, two thinkers, Anaximander and 

Empedocles, posited naturalistic theories for the origin of life, including human life. The  different 

schools agreed that the world was eternal, not uncreated, and that the gods could do nothing that was 

contrary to nature.  

This consensus was challenged by Plato in his late work, Timaeus. There Plato imagined a 

creator god (demiurge) first fashioning a universe based on the eternal forms, then creating a physical 

universe imitating – as far as possible –  the ideal one. Moreover, the continuity of this physical world 

was contingent on the will of the demiurge.  Aristotle, who rejected many of Plato's ideas and assigned 

nearly everything to natural causes, could not  exclude god altogether from the creative process. 

Something had to be responsible for the first motion (not a problem for the Presocratics), so he posited 

his Unmoved Mover, an eternal, non-material god who began the spin, so to speak, then retreated to 

self-contemplation. Plato’s model proved to be the more influential one. It was congenial to the early 

Jewish and Christian Neoplatonists  who reconciled it with the creation account of Genesis. The idea of 

the eternity of the world, which Aristotle also accepted despite his Unmoved Mover, was made a 

heresy. The world was created by God and would be ended by him.    
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Dr Thomas Heyd heydt@uvic.ca  

Lecturer / Adjunct Associate  

Philosophy and Environmental Studies  

University of Victoria, BC 

 

Pilgrimage journeying in Matsuo Bashō and Alexander von Humboldt (Abstract) Humanities 

  

I argue for the place-making power of pilgrimage journeying by comparing the travel accounts 

of Matsuo Bashō (1644-1694) in Oku no hosomichi and Alexander von Humboldt (1769-1859) in 

Voyage aux régions equinoxiales du Nouveau Continent. My proposal is that viewing as pilgrimages 

both Bashō’s account of his travel to remote regions of Japan and Humboldt’s walk to the summit of 

the Teide volcano on the island of Tenerife gives coherence and makes meaningful the otherwise 

unwieldy plurality of narrative elements and data in their writings. Through their journeys their 

respective destinations, moreover, become reinforced as places and as secular pilgrimage destinations. 
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Dr. Audrey Hicks hicksal@mcmaster.ca 

Professor 

Kinesiology   

McMaster University, Hamilton, ON  

 

Implementation and Efficacy of the Physical Activity Guidelines for Adults with MS  

 

 Physical activity is gaining increasing acceptance as a potential disease modifying therapy for 

people living with multiple sclerosis (MS). Despite this, much of the MS population remains physically 

inactive.  Evidence-based physical activity guidelines (PAGs) have been developed specifically for this 

population, but no studies to date have evaluated their implementation or efficacy.  This randomized 

controlled trial compared two different models of implementation of the PAGs, and evaluated the 

efficacy of the guidelines for improving fitness and function.   Ninety-one adults with MS were 

randomly assigned to either a direct referral group (REF: physician referral to regular physical activity 

according to PAG recommendations) or a control group (CON: given a print copy of the PAGs). 

Adherence to the PAGs was monitored for a 16-wk period through weekly physical activity logs, and 

then compared between groups. The validity of the new PAGs was assessed through changes in 

physical fitness (aerobic capacity, muscle strength), quality of life (MSQOL-54), fatigue symptoms 

(MFIS-5) and mobility (25 ft walk test) after the 16-wk period.  Results revealed twice the adherence 

rate to PAGs in the REF group compared with CON (68.0 ± 28.6 % vs. 35.1 ± 35.0 %).  Participants 

who adhered to the PAGs had significant improvements in aerobic capacity, strength, fatigue 

symptoms, mobility, perceived quality of life (QOL) and cognition.  These results have provided 

important information regarding optimal implementation of the PAGs , stressing the need to have 

physicians involved in prescribing exercise to their patients with MS.  Further, twice-weekly physical 

activity (following the PAG recommendations) is both feasible and effective in improving fitness, 

function, cognition and QOL in adults with MS.     
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Professor William Hutchison wdhutchison@gmail.com  

Professor  

Surgery and Physiology  

Toronto Western Hospital, Krembil Research Institute and University of Toronto  

 

Transitions between rate and temporal coding of neurons in the brain and tremor in movement 

disorders  

 

 Information in the deep nuclei of the brain is represented by electrical activity of neurons, in 

the form of discrete pulses called action potentials or spikes.  While we have been observing these 

spiking neurons for some time, the exact mechanisms of neural coding in the production of movements, 

thoughts and ideas remains elusive. Neurons can code information by changing the number of spikes 

they produce in a given period of time, a so called rate code, or the exact timing of the sequences of 

spikes in the train known as a temporal code   The standard approach in the field has been to 

characterize different neurons and nuclei by firing rates and patterns, and whether they use a rate code 

or a temporal code but it is increasingly becoming evident that some neurons can quickly transition 

between these coding strategies.   

 We used microelectrodes to record different cells from a human subcortical nucleus called the 

globus pallidus prior to the implantation of chronic indwelling stimulating electrodes in these structures 

to treat patients with Parkinson’s disease and dystonia, a procedure known as deep brain stimulation.  

With these microelectrodes we can record the spikes of the neuron and then stimulate nearby to activate 

the inputs of other cells onto the recorded neuron.  We have previously described a certain cell type 

that occurs at the edges of the globus pallidus as border cells and they are thought to project to cortex 

where they release acetylcholine, a neurotransmitter important in motor and memory functions. Indeed, 

these neurons are also thought to be related to the neurons that die off in Alzheimer’s disease.  Border 

cells are typically characterized by a very regular firing rate at 20 – 40 spikes per second but we found 

they could be silenced by activating inhibitory inputs for a short period of time (rate code). When they 

start to recover they then switched the regular spiking pattern into a spike bursting pattern (temporal 

code) at 4 – 6 Hz before reverting to the regular firing again. It appears then that inhibitory inputs onto 

these cells can produce transitions between a rate code and a temporal code. These 4-6 Hz bursts are 

thought to be more efficient at passing information down to the receiving neuron in the form of cell to 

cell transmission that can produce long term changes in their ease of communication, possibly forming 

new networks of tremor oscillations that are a troubling symptoms of both these diseases.  

     

 

  



 

Dr. Dietmar Kennepohl dietmark@athabascau.ca  

Professor of Chemistry 

Faculty of Science & Technology   

Athabasca University, AB  

 

Open Science: Higher Education in the 21st Century  

  

 Science has become a vital if not necessary component of almost every human endeavor in our 

modern world. The emerging science gap in our society coupled with the historical baggage of how we 

have approached learning science (including physical facilities) has led to a global demand for science 

higher education that is well exceeding the capacity of our conventional systems. Established 

educational routes of the past have served us well, but their limitations are becoming much more 

apparent. Educators in science and science-related disciplines are recognizing that distance delivery 

opens up new opportunities for delivering information and for providing interactivity, collaborative 

opportunities and feedback, as well as for increasing access for students. However, teaching science 

online and at a distance is not trivial. There are a variety of reasons for this, of which the most obvious 

is dealing with the practical and applied components (laboratory, clinic, field work, design project). 

Taken together the big question is now one of transition: what will learning science look like in the 

twenty-first century? 

The vast amounts of information now available; rapid changes in technology; the creation of 

new professions; the blurring of formal, informal, and nonformal learning; globalization and increased 

mobility; and changing learner expectations are a few developments that have inspired us to rethink 

how we teach science. While our approach to science education in the past has been hierarchical and 

slow to change, science itself has a great tradition of both evidence-based change and collaboration. 

Learning science successfully in the twenty-first century will need to build on those two fundamental 

principles. 

Athabasca University (AU) – Canada’s Open University has the mission to reduce barriers to 

university-level education and offers its curriculum entirely online and at a distance. This presentation 

not only reflects current literature and research, but over twenty five years of experience as a chemistry 

professor and senior administrator at an open and online university. It highlights a few of the 

alternative approaches in providing a high quality learning environment as we transition to the 

university of the twenty-first century.  

 

Reference 

 

Kennepohl, D. K. (2016). Teaching Science Online: Practical Guidance for Effective Instruction and 

Lab Work. Stylus Publishing, LLC. 
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Prof. Gerd Leuchs gerd.leuchs@mpl.mpg.de 

Professor für Physik 

Max Planck Institute for the Science of Light 

Erlangen, Germany 

 

Transitions in our understanding of light 

 

Today we consider light to behave like a quantum wave, which implies that it is a wave but that 

it sometimes seems to behave as a stream of particles. It was a long way to come to this current 

understanding over the last two thousand years or so. After Young’s double slit experiment and 

Huyghens’ and Fresnel’s wave theory it seemed clear that the phenomenon light must be the vibrations 

of a yet unknown medium called æther, which necessarily had to fill the whole universe. But then 

experiments by Michelson and Morley raised questions about the æther theory. And soon after 

Einstein’s theory of relativity seemed to make the æther obsolete. With the advent of quantum physics 

it became clear that the vacuum is not void with its vacuum fluctuations and the concept of the æther 

reappeared in a new, modern light. Now the quantum vacuum seems to play the role of the æther and 

some of its properties will soon be tested with high intensity laser experiments.  
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Prof. Thomas Litt t.litt@uni-bonn.de 

Gebäude Geologie, 

Universität Bonn 

 

Impact of climate transition on the dispersal of modern humans from Africa to Eurasia (with special 

emphasis on the Levant as migration corridor) 

 

The area of the Jordan valley and Dead Sea (so-called southern Levant) played a crucial role 

during the dispersal of modern humans from Africa to Asia or Europe. Depending on the prevailing 

climatic conditions of the last ca. 130,000 years, the region was a migration corridor, but also a barrier. 

In order to reconstruct the history of the climate of the southern Levant, we obtained samples from the 

sediments of the Dead Sea. With a large platform and special equipment, it was possible to recover 

cores with a total length of 450 m at water depths of more than 300 m. Converted to the time span, this 

means that we can look back on climate history in the Dead Sea region for more than 200,000 years. 

From the sediment samples fossil pollen can be extracted. Pollen is very resistant and can be clearly 

assigned to the plants that have grown at a certain time in the surrounding area. By reconstructing the 

vegetation, it is then possible to make accurate quantitative reconstructions about the climate of the 

past, because plants are very sensitive to fluctuations in temperature or precipitation. The paleodata 

show that the climate in the region of the Dead Sea fluctuated greatly in the past: There were drastic 

changes between wet and dry phases, which can be detected by changes in vegetation between 

Mediterranean forest to steppe and desert. The influence of these climatic transitions on the presence of 

modern humans in the southern Levant and their further spread to Europe will be discussed in the 

lecture. 

  



 

Dr Zhong-Sheng (Simon) Liu zhong-sheng.liu@nrc-cnrc.gc.ca   

Principal Research Officer and Program Technical Lead  

National Research Council Canada   

 

The Environmental Aftermath of Mining and Research Challenges  

 

 In this talk the presenter will show a set of photos that the presenter has taken at mine sites and 

the photos of mine sites taken by some photographers. These photos visualize the environmental 

aftermath of mining. The science challenges for tackling the the environmental aftermath will be 

outlined in this talk, and then an introduction to the research program on   Environmental Advances in 

Mining   that was created in 2016 by the National Research Council Canada will be given for inviting 

collaborations.    
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Dr. Andre Longtin alongtin@uottawa.ca  

Professor  

Department of Physics  

University of Ottawa  

 

Brain Transitions Underlying Spontaneous Behaviour  

 

The behaviour of freely-moving animals is often organized into complex sequences of 

behavioural states. When sensory environments are kept constant and free of external stimuli, one 

might expect this sequence to be trivial. Instead, self-initiated behaviour is highly random, with 

spontaneous transitions between behavioural states, and state durations that can vary over several 

orders of magnitude. Understanding the internal drivers of this behavioural template is an important 

step in the study of more complex animal behavior and the fundamental mechanisms underlying 

volition. We address this here in the context of spontaneous movement generation in pulse-type electric 

fish. When monitored for long periods of time (_9 h) in an empty arena, freely-moving fish show an 

intermittent locomotion pattern that alternates randomly between moving and resting states of varying 

duration (10-1000 s). Based on these data, we construct a dynamical model that captures the key 

statistical features of the observed pattern, including the heavy-tail distribution of resting state 

durations. We also find that the decision to move can be read off from the electrical pulse rate of the 

fish, up to four seconds before movement is visible. This means that the attention of the animal 

increases before movement. General implications for the origin of the signals determining the genesis 

of spontaneous behavior are discussed.     
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Prof. Jean-Michel Ménard jean-michel.menard@uottawa.ca   

Assistant Professor 

Physics   

University of Ottawa  

 

Ultrafast transitions in quantum materials  

 

 Discoveries in fundamental physics has often preceded major technological innovations. For 

example, the transistor, a device relying on quantum mechanical principles, has revolutionized digital 

electronics and allowed computers and smartphones to become part of our daily life. Other types of 

quantum devices are currently being developed to improve communications, security and energy 

consumption efficiency. In order to harness the exceptional properties of these quantum states, we must 

first refine our understanding of their inner mechanisms, including how they interact with their 

microscopic surrounding. Since these interactions occur over an ultrafast time scale, too fast to be 

resolved with standard electronics-based instruments, scientists rely on a sequence of ultrashort bursts 

of light as a probe. These time-resolved measurements combined with a spectroscopy configuration, 

which monitors the optical pulse spectrum, can then be used to trace the ultrafast dynamics of 

microscopic phenomena with a time resolution approaching the femtosecond, or one millionth of one 

billionth of a second.  

One of the most promising optical techniques to trace ultrafast transitions in quantum materials 

relies on the coherent generation and detection of light pulse in the far-infrared (FIR) region of the 

electromagnetic spectrum. Often called terahertz (THz) radiation in reference to its optical oscillation 

frequency between 0.5 and 5 THz, this region contains special  colours  that identify and describe 

fundamental interactions in condensed matter, including the scattering of electrons, collective atomic 

motions, and the formation or annihilation of exotic quasi-particles. Therefore, THz time-resolved 

spectroscopy can provide valuable insight about ultrafast transitions into or out of a quantum state.  

Recently, our group has demonstrated a broadband and frequency-tunable THz time-resolved 

spectroscopy system based on a gas-filled hollow-core photonic crystal fiber. This new tool allows us 

to explore and control an intriguing quantum state in semiconductors, the exciton-polariton condensate, 

which is a promising building block for future quantum information and quantum computing 

technologies. Our latest experimental achievements and some upcoming challenges will be discussed.  

   

 

  



 

Prof.  Dr Henry Mantsch henry.mantsch@rogers.com  

Researcher Emeritus  

Department of Life Sciences  

National Research Council  

 

A New Vision of our Physical World  

 

Are there limitations to our understanding of the physical world, boundaries of knowledge 

beyond which we shall be unable to go? What about defeating the speed of light? The history of 

science is full of developments where presumed boundaries were broken .So let us (re)examines the 

underlying structure of our physical world, the nature of the reality out there.  

 Today physicists (and most scientists) consider matter and the entire physical world as being 

made up of atoms with all their subatomic particles. This picture is now being challenged by 

cosmologists who believe that in the cosmological budget only about 5% accounts for this ordinary 

matter and that the rest is made up of dark matter (~25%) and dark energy (~70%). So what is dark 

matter and dark energy? Well, the simple answer is that we don’t know, the term dark being only used 

to indicate that they do not interact with light or with any of our familiar electromagnetic waves.  

Current technology has not yet reached the stage where faster-than-light transport of matter, 

radiation or information has been accomplished, but the detection of gravitational waves is one of 

humanity’s most recent, exciting scientific advances. It now allows us to imagine a future where these 

gravitational waves could interact with our familiar electromagnetic waves conjuring up the concept of 

gravitons and gravitational lasers (gasers).  

The discovery of dark matter and dark energy compels us to accept the fact that we are still 

missing parts of the puzzle of reality, beckoning the advent of a new physics paradigm.  

In the past, every time a new type of electromagnetic radiation was harnessed it changed our 

everyday life. We need only think of the X-rays, the infrared and the UV rays, or of the radio, TV and 

the microwaves. When optical telescopes were first used to map the planets and stars they transformed 

the science of astronomy, and when radio-telescopes were introduced they revealed a new universe of 

exploding supernovae and black holes. And now the third generation of telescopes which can detect 

gravitational waves may open up new vistas of a world of higher dimensions, perhaps even that of a 

multiverse. We might also imagine the possibility of harnessing the Hawking radiation that emanates 

from evaporating black holes. 

To accomplish and understand the transition to this new physical world we need individuals 

with out-of-the-box thinking who will heed Einstein’s adage  Imagination is more important than 

knowledge.     
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Prof. Rolf Mathewes mathewes@sfu.ca  

Full time, full professor 

Biological Sciences   

Simon Fraser University  

 

From fossils to forensics - a serendipitous journey  

 

Transitions of academic careers in science are not unusual, but sometimes are surprising and 

can shift focus radically into unexpected areas.  My experiences from PhD student to professor (1973-

1986) were primarily related to the identification and interpretation of plant fossils and microscopic 

pollen and spores to answer questions in paleoecology and climate change. An early experience with 

forensic botany was a natural extention of my paleoenvironmental research, namely researching a 

native oral history with land claims implications in the Delgamuukw case (1987-97), where I was the 

first non-aboriginal expert witness during the Supreme Court trial. 

A serendipitous encounter with a professor at SFU in 1986 created a transition in my career 

from mild-mannered paleobotanist to occasional forensic botanist and homicide investigator. This talk 

will describe how this transition developed, beginning with being  pre-adapted  for investigating 

homicide cases with the Royal Canadian Mounted Police, Vancouver Police Department, IHIT and 

municipal police forces, to testifying as an expert witness in murder trials.  These experiences have 

kept me engaged beyond normal retirement age, and enhanced my teaching and public service roles at 

Simon Fraser University. 
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Dr Edward Mornin mornin@mail.ubc.ca   

Professor Emeritus  

Department of Central, Eastern and Northen European Studies   

University of Brsitish Columbia  

 

Adelbert von Chamisso: Franco-German Cosmopolitan and Poet-Naturalist    

 

 Born into a French noble family in 1781, Louis Charles Adélaïde de Chamissot underwent 

various transitions in his life and his work. Fleeing France during the Revolution, his family settled for 

a time in Germany.  Though he always remained a French citizen, Chamisso stayed on in Germany, 

where he became a successful writer in German, as a lyricist and especially as the author of the 

fantastic tale Peter Schlemihls wundersame Geschichte (1814).  

While continuing to write, under the Germanicized name Adelbert von Chamisso, he underwent 

a transformation into a naturalist. Between 1815 and 1818 he circumnavigated the globe as naturalist 

on board the Russian ship Rurik. This resulted in various scientific publications and in his later 

appointment as curator of the Royal Herbarium in Berlin. His scientific career culminated in his 

election to the Prussian Akademie der Wissenschaften in 1835, on the nomination of none other than 

Alexander von Humboldt. 

At the same time, Chamisso’s political views underwent a transformation from those of his 

aristocratic family to a liberal standpoint, evident also in his verse. Analogously, his poetry exemplifies 

a transition away from the nationalism of much of the German Romantic literature of the age to 

cosmopolitanism. This is reflected in the fact that he based around 115 of his 400 published poems on 

non–German written sources in eight different European languages and four other poems on non-

European languages. His internationalist, anti-colonial stance is clear, too, in a poem based on material 

from Humboldt’s Voyage aux régions équinoxiales. 

    

 

  



 

Prof. Chris Orvig orvig@chem.ubc.ca  

Professor of Chemistry and Pharmaceutical Sciences  

Department of Chemistry  

University of British Columbia  

 

Harnessing Transitions Between Elements for Radiotheranostics  

 

 Our group has a well-funded arrangement (CHRP from NSERC/CIHR) with Dr. Paul Schaffer, 

Associate Lab Director, Life Sciences Division, at TRIUMF and Prof. François Bénard, BC Leadership 

Chair in Functional Cancer Imaging and Vice-President, Research, at  BC Cancer, as well as the 

Canadian isotope supplier Nordion, to discover new therapeutic and diagnostic applications for 

radioisotopes of metal ions (radiometals) in nuclear medicine.  Positron emission tomography (PET) 

and single-photon emission computed tomography (SPECT) are two common imaging modalities that 

our aging population will depend upon, as numbers increase, for the early detection of disease, 

particularly in our focus area of oncology.  New promising radiopharmaceuticals, more specific for 

disease processes, are being developed for diagnostic imaging with both PET and SPECT, and for 

potential therapies using alpha- or beta-emitters.   

In order to achieve this goal, new radiolabelling methods and chemistry are being discovered; 

much of this advancement is made possible by the synthetic production of, and conjugation to, 

biomolecules such peptides, lipids, oligosaccharides, oligonucleotides and antibodies with specific and 

high affinity for cancer biomarkers. The development of these ligands into viable imaging agents is 

being realized through the discovery of new robust, reproducible, high-yielding and rapid methods for 

chelating the radioisotope of choice into these biomolecules to give chemically stable entities, and the 

study of that chelation in detail.  Isotopes such as Ga-68, In-111, Y-90, Ac-225, Zr-89, Sc-44/47 and 

the lanthanides Ln-xxx are conjugated to biological molecules incorporating peptides, proteins, 

oligonucleotides, carbohydrates and fatty acids to evaluate their biological properties as potential 

imaging and/or therapy agents.    
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Prof. Stanislav Pejovic spejovic@ryerson.ca  

Part time  

Department of Physics  

Ryerson University, Toronto  

 

Fluid Mechanics Ambiguous - Yet 99% of Electricity Storage in Water Reservoirs  

 

 Basic Fluid Mechanics’ Navier-Stockes equations are approximate; solutions simplified; input 

data uncertain; mathematical and real instabilities always present. Blood vessels (veins and arteries) are 

a hydraulic system. Low power pulsations can destroy the structure with resonance and instability! Yet, 

only mature verified and now applied, storing 99% of electricity is hydro storage, waiting new 

technologies to develop verify and mature. Therefore, hydro plants safety must follow modern clean 

variable sources. Clean, intermittent, unmanageable, uncertain sources must be backed up by storage 

able to accumulate surplus, and return energy when consumers demand it. Hydro storage is of 

dominant significance as the most reliable and affordable clean storage of surplus of wind, solar, 

nuclear, thermal, and run-of-river energies. Hydroelectric plants and hydraulic axially systems, present 

in all plants, continually experience dynamic transients and oscillations which threaten from extreme 

water hammer pressures and resonant oscillations. However, as there are no simple hydraulic solutions 

for such complex systems, this article emphasizes that the analyses of hydraulic schemes are always 

difficult. Difficulties that are compounded when the phenomena are non-linear (water hammer), 

dynamic (involving wave interaction, standing waves, and resonance) thus may lead to high economic 

and safety challenges and consequences. As hydraulic transient and vibration analyses are simplified 

applied Fluid Mechanics for practical applications, computational fluid dynamics (CFD), and other 

solutions only roughly describe the flow. Multi-phase and transient models are not similar to the site. 

Thus, all calculations and similarities must be carefully verified on site. Mathematical instabilities, 

which could be resolved by experienced experts, and real physical unavoidable instabilities, make 

software application by experts not educated and experienced in subject extremely dangerous: bad 

things can happen if one can’t distinguish inaccurate unrealistic results from reasonable good ones. 

More than 50% of hydraulic systems have trouble in operation. Few examples here just introduce 

methodology pointing out the importance for update and modernization. 
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Dr. Arun Ramchandran Arun.Ramchandran@utoronto.ca  

Associate Professor  

Chemical Engineering and Applied Chemistry  

University of Toronto   

 

A new perspective on the wetting of a solid surface by the drops of an emulsion Natural sciences and 

engineering  

 

 A key design parameter for emulsion-based coatings such as paints and inks is the time 

required to observe spreading once the emulsion is applied on a surface.  But, while the literature is 

replete with studies of the ultimate outcomes of wetting (perfect, partial or zero wetting) as governed 

by the spreading parameter, the body of work dedicated to the time it takes to transition to these 

outcomes is relatively sparse.  A key reason for this is the lack of a detailed understanding of the 

mechanism of wetting. Traditionally, the wetting of a solid surface by the drop of an emulsion has been 

thought to be mediated by the formation of a liquid bridge that connects the drop and the surface.  In 

this work, we present experimental evidence of a fundamentally new way of thinking about wetting, 

which involves a coalescence event between the parent drop and an island created by the drop on the 

surface.  This discovery will guide the future design of emulsion-based coatings with precisely-tailored 

wetting times, as it opens up an entirely new suite of variables to control the wetting rate.    
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Patrick Selvadurai (with Prof. William Scott and Prof James McGill) patrick.selvadurai@mcgill.ca 

Professor   

Department of Civil Engineering and Applied Mechanics  

McGill University  

 

Poro-hyperelastic Soft Tissues  

 

Hyperelasticity describes the mechanics of materials that can undergo large strains. Soft tissues 

encountered in biomechanics are not only hyperelastic but are saturated with various fluids. The 

presence of the fluid exerts a coupling influence that defines the partitioning of externally applied 

stresses between the porous tissue and the saturating fluid.  This lecture will describe the mathematics 

and mechanics of poro-hyperelastic soft tissues by considering certain canonical mathematical 

problems that can serve as benchmark problems for validating computational approaches. The class of 

problems involve uniaxial stretching and shear of elements and the internal pressurization of annular 

regions that can model the behaviour of arteries.    
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Dr Roman Smirnov Roman.Smirnov@dal.ca  

Professor  

Department of Mathematics and Statistics  

Dalhousie University  

  

Bowley's law revisited   

 

The invariance of the wage share is subject to Bowley's law, which states that the share of 

national income that is paid out to the employees as compensation for their work (normally, in the form 

of wages) remains unchanged (invariant) over time. Economic data collected in different countries 

from the end of the 19th century till about 1980 gave rise to and most strongly supported this law, 

which was widely accepted by the economics community at that time.  However, this is no longer the 

case on both counts.  

We will employ the Lie group theoretical approach that originated in the works of Ruzyo Sato 

to explain why Bowley's law is no longer supported by the modern economic data by departing from 

the exponential growth model and replacing it with a logistic one, in which it is assumed that capital 

and labour grow logistically. Within this approach, we derive the wage share as a differential invariant 

of the extended group action that models economic growth.  

This is joint work with Kunpeng Wang. 
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Prof. Dr.-Ing.  Simon Thiele  si.thiele@fz-juelich.de   

Department of Chemical and Bioengineering,  

Technical Faculty, University of Erlangen-Nürnberg   

Research Unit Leader  Forschungszentrum Jülich GmbH , Helmholtz Institute Erlangen-Nürnberg for 

Renewable Energy (IEK-11)   

 

The Energy transition - from the population to renewable energy sources and energy storage  

Natural sciences and engineering  

 

This talk deals with one of the central transitions humantiy is currently facing: the energy 

transition. This transition is driven by both population increase and increase in use of fossil fuels. 

However, this transition is already in progress and results in societal as well as scientifical and 

industrial challenges. 

Starting point of this presentations are the drivers for this transition and the analysis of chances 

and pitfalls in this process. Population growth and its limits as well as its connection to the energy 

demand are discussed. Solutions for fulfilling the energy demand and their consequences are 

highlighted. Further the connection between renewable energy sources and energy storage systems is 

elucidated and current visions for future energy systems such as a hydrogen economy or closed carbon 

cycles and utilization technologies are introduced. Finally it is evaluated where in this transition we 

may be.     

 

  



 

Prof. Sree Ram Valluri valluri@uwo.ca  

Adjunct Research Professor  

Physics and Astronomy  

University of Western Ontario  

 

Transitioning from global warming peril: projected positive impact of thermoelectric materials!  

Natural sciences and engineering  

 

 On the eve of Humboldt’s 250th birthday, the world is coming to a critical juncture as it 

grapples with the dangers of climate change and the policies (or lack thereof) needed to combat the 

effects of global warming! The role of thermoelectric energy materials, even though limited in scope 

and applicability, is surely an important example of environmentally-friendly materials that can help  

Our research is focused on the optimization of the figure of merit ZT by looking for possibilities 

to enhance the electrical conductivity or/Seebeck coefficient and/or minimize the thermal conductivity 

of materials. Our analytical approach looks at a set conditions for favorable material properties and 

suggests limitations on parameters that need to be experimentally investigated to enhance the efficiency 

of thermoelectric materials. 

In our contribution to the Humboldt Kolleg conference, we will review the increasingly 

important role of TE materials in energy generation and conversion and our results on enhancing ZT. 

We will also comment on the relevance of these materials as the world hopes to transition to a 

significantly reduced fossil fuel and an oil-free economy. On the occasion of Humboldt’s 250th 

birthday, we wonder how his approach to the question of global warming and the climate challenge that 

the world is facing, might have been!?   
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Niloufar Abaei Koupaei nabae040@uottawa.ca  

PhD student  

Computer and Electrical Engineering  

University of Ottawa  

 

Automated Multi-Modal Assessments of Bipolar Disorder  

 

According to the World Health Organization, Bipolar Disorder (BD) ranks among the top ten 

for young adults in the diseases of disability-adjusted life year (DALY) indicator. It has three different 

levels: Mania, Hypo-mania and Remission.   

Treatment resistance is one of the big challenges for bipolar disorder. Despite advances in 

bipolar disorder treatment, remission rate and treatment compliance are low. Delay in the diagnosis of 

bipolar disorder, recurrent hospitalizations, low response to available treatment, and increase in 

inflammation due to insufficient recognition of depressive episodes cause treatment resistance.   

Recently, machine learning studies are effectively applied to identify and classify mood 

disorders (MD). Since MD is directly linked to the affective states, affective computing and social 

signal processing methods can bring innovative approaches to the MD identification problem. Works 

on affective computing have been centered on audio-visual signal processing and machine learning, 

with support from clinicians and psychologists in annotating data and evaluating outcomes.   

We utilize signal processing and machine learning methods for BD detection from a provided 

video dataset. Multimodal approaches have been applied to classify BD levels. Extracting visual and 

audio features is the most important step in our work. Some of extracted features are such as eye 

gazing, duration of smile, speed of speech and etc. Hence, by using DCNN we extract different features 

from video and audio signal then these features are fused and fed to the classification method. At the 

end, we are able to predict the level of BD.   
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Miss Rajwa Alharthi  ralha081@uottawa.ca  

PhD student   

Computer Science  

University of Ottawa  

 

Recognizing Human Needs using Machine Learning-powered Psychology-Based Framework  

 

Recognizing and analyzing these affective states of individuals within a society can be an 

essential tool in public policy development. The interpretation of the analyzed affective states can 

guide stakeholders and authorities in improving situational awareness and help to actualize effective 

planning for the future. Accordingly, our goal is to shed light on the vast benefits of automatically 

recognizing human needs and measuring satisfaction levels using social media content in order to avoid 

violence and conflict. Being aware of an individual’s basic needs, in a smart city context, can provide 

the root explanations of an individual’s feelings and help predict their future behavior, as explained by 

the Human Needs Theories (HNT). Therefore, in this work, we propose a theoretical based multi-layer 

framework for a psychological needs analysis that is guided by research in the field of motivational 

psychology. The frameworks layers are constructed to identify the psychological needs, measure their 

satisfaction level, and assess and interpret the individuals surrounding social environment in different 

aspects of life. We introduce a psychological needs dataset: a collection of Twitter posts annotated by 

three psychologists based on the proposed psychological frameworks layers. Several techniques were 

employed to encourage high-quality annotations. We provide descriptive statistics of the annotated 

corpus and tweets examples for clarifications. We propose a psychological human needs detection 

framework which automatically identifies people’s needs, measures their satisfaction level and 

evaluates their surrounding environments. The framework employs three need models, which are 

developed using psychological, linguistic, and twitter-specific features. In the process of developing 

these models, we conduct many experiments to explore and compare the effect of performing different 

preprocessing steps and data preparation techniques. We evaluate the performance of the proposed 

human needs detection framework on the constructed data sets. The developed models obtained 

encouraging results: 78.71% in recognizing need content, 81.96% in identifying need type, and 93.56% 

in measuring need satisfaction level. We use the proposed framework to recognize individuals needs 

and measure their satisfaction level in response to the Florida shooting event, which occurred on 

February 14, 2018 and the related March for Our Lives event which followed on March 24, 2018. " 
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Mohammad Alnabhan malna035@uottawa.ca  

PhD  

Electronic Business Technology   

University of Ottawa  

 

Cheating Detection in Counter-Strike Global Offensive Game using Artificial Neural Network 

Algorithm  

 

Online video games are considered one of the most important sources of enjoyment for millions 

of players. The huge number of players causes an increase of threats on the games and gamers. The 

threats come from applying a set of uncommon behaviors to achieve an unfair advantage over honest 

players. These threats are called cheats. Cheating in online video games adversely affects players and 

gaming companies. Games with a high cheating history will affect the reputation of the company which 

developed it as it begins to lose its honest players. These problems may affect the revenues for the 

developer company. 

To address this problem, gaming companies have developed models to differentiate between 

honest gamers and cheaters. 

We propose an artificial neural network anti-cheating solution that uses the game logs for the 

“Counter-Strike Global Offensive” game to detect the “behind the wall” cheats. The proposed method 

detects the cheating activity with an 84% accuracy". 
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Miss Samah Aloufi salou102@uottawa.ca  

PhD candidate  

Computer Science  

University of Ottawa  

 

Soccer Fans Sentiment through the Eye of Big Data: The UEFA Champions League as a Case Study

  

The proliferation of online soccer contents generated by fans and teams has been widely 

leveraged in the area of sentiment analysis research. This work proposes domain-specific approach for 

understanding sentiment expressed in soccer conversations. We introduce a soccer-specific lexicon that 

we leverage in building sentiment model trained on soccer dataset. Our results show the effectiveness 

of the proposed approach in recognizing fans emotion during soccer events.  
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Fatimah Alzamzami falza094@uottawa.ca  

Computer Science  

PHD Candidate  

University of Ottawa  

 

Soccer Fans Sentiment through the Eye of Big Data: The UEFA Champions League as a Case Study

  

 

The proliferation of online soccer contents generated by fans and teams has been widely 

leveraged in the area of sentiment analysis research. This work proposes domain-specific approach for 

understanding sentiment expressed in soccer conversations. We introduce a soccer-specific lexicon 

that we leverage in building sentiment model trained on soccer dataset. Our results show the 

effectiveness of the proposed approach in recognizing fans emotion during soccer events. 

  



 

Dr. John Paul Archambault  JohnPaul.Archambault@nrc-cnrc.gc.ca  

Research Officer  

NRC Metrology  

National Research Council Canada  

 

Re-establishing the Primary Standard for Neutron Emission Rate at the National Research Council 

Canada  

 

The absolute emission rate of neutron sources is an important quantity required in the 

calibration of neutron detectors used for radiation protection purposes. The National Research Council 

of Canada (NRC) has recently re-established the capability to determine emission rates for Canada. The 

approach taken, which is similar to other National Metrology Institutes, is based on the manganese bath 

system and considered a primary standard for determining absolute emission rate. The manganese bath 

at the NRC consists of a large spherical chamber filled with a manganese sulfate solution. A radio-

nuclide neutron source is placed at the center of the chamber and the emitted neutrons are thermalized 

by the water in the solution with approximately half eventually captured by the manganese. The capture 

of a neutron leads to an excited state of manganese which decays by the release of an 847 keV gamma-

ray. Detection of the characteristic gamma-ray and subsequent determination of the amount of activated 

manganese in the bath from neutron capture can be related through established methods to the emission 

rate of the neutron source. Care must be taken to account for neutrons that escape the bath or that get 

absorbed by other components of the manganese sulfate. The manganese bath system at the NRC will 

be described, the method used to estimate neutron losses presented and a description of the calibration 

of the gamma detector given. Finally, results of recent measurements of the emission rate of three 

americium-beryllium sources and one californium-252 source will be presented. 
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PhD Students  

Computer Science - School of EECS - Faculty of Engineering  

University of Ottawa  

 

Towards an X73 standardized Preventive Health Digital Twin (PHDT) for Personal Well-Being  

 

Digital twin (DT) technology plays a fundamental role in shaping the future of healthcare. 

Personal digital twin is a data-driven technology that reflects the health status of individuals inferred 

from the continuously collected data. It represents a priceless source which can be utilized in a 

triangular fashion: preventive healthcare, medical healthcare and effective communication between 

DTs. 

DT for preventive healthcare will enhance people’s awareness about their health through the 

biofeedback features, and help them take the right action by means of personalized recommendations 

among others. Medical healthcare is also enhanced by the DT concept in terms of enabling health 

institutions and health-related organization to provide smart health services and telemedicine.  

In this poster, we present a PHDT framework for personal well-being. An implementation of 

the standardization module is discussed by presenting the results of reviewing ISO/IEEE 11073 

Personal Health Device (X73-PHD) standards compliant systems and standardizing a personal health 

device based on this family of standards. 
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Miss Namrata Bagarian baga065@uottawa.ca  

PhD candidate E-Business  

Electrical engineering and computer science 

University of Ottawa  

 

Tic Tac Toe: Context- Aware Incentives for Health & Well-being   

 

40% of people who make New Year’s resolution break them by January 17 and only 10 -20 % 

of people who make New Year’s resolutions are able to complete them. Sticking to a healthy diet and 

getting fit are the two most common New Year’s resolutions amongst the top five New Year’s 

resolutions for any year. There are many reasons people are not able to get through their New Year’s 

resolutions and they range from lack or inadequate of skills, support, resources, action plan or 

motivations to keep up with their New Year’s resolutions. Today chronic diseases caused by sedentary 

and unhealthy lifestyle are leading causes of death and poor quality of life worldwide and as the 

world’s population ages further, the burden of this epidemic is only going to magnify. Since 2007, the 

Quantified Self Movement, the movement of tracking one’s health parameters using commercial 

wearables is growing and it is estimated that the number of wearable connected devices will expected 

to jump over 830 million in 2020. By 2025, the market size for health apps and wearables will exceed 

111 billion US dollars. The vision of Tic Tac Toe is to be a platform which provides context aware 

incentives using digital twin technology and help people complete their New Year’s Resolutions. This 

poster provides a summary of concepts, definitions, theories, technologies and frameworks which can 

be used to build a context aware incentive system.  

 

Saddik, A. El (April 2018). ""Digital Twins: The Convergence of Multimedia Technologies"". IEEE   

MultiMedia. 25 (2): 87–92. doi:10.1109/MMUL.2018.023121167. ISSN 1070-986X"  
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Research Officer  

Metrology  

National Research Council  

 

Ensuring safety of global food supplies: Value assignment of mycotoxin certified reference materials by 

1HqNMR  

 

Mycotoxins are fungal toxins that can contaminate cereal crops and endanger food supplies. 

High quality Certified Reference Materials (CRMs) of mycotoxins are versatile tools in monitoring 

global food safety. To date, the assigned values of the majority of mycotoxin CRMs on the market are 

determined via techniques such as, LC-MS, LCUV and GC-MS that require compound-dependent 

calibration. These methods are heavily reliant on successfully quantifying all potential impurities and 

subtracting them from the limit value (mass balance approach). Quantitative NMR (qNMR) provides 

an alternate method of quantifying mycotoxin standards by direct determination of the main 

component, using an appropriate SI-traceable internal or external standard. The National Research 

Council of Canada is using proton qNMR to value assign CRM solutions for the naturally occurring 

mycotoxins ochratoxin A and 4- deoxynivalenol and synthetic 13C6-ochratoxin A. Due to limited 

supply, natural ochratoxin A and synthetic 13C6- Ochratoxin A calibration solutions were certified via 

qNMR with external standards, prior to dilution for the production of the CRMs. The CRM solution for 

4-deoxynivalneol was prepared gravimetrically and corrected for the purity of solid 4-deoxynivalneol 

obtained via qNMR with internal standard.  
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The NRC-FCs2 cesium fountain clock – Canada’s most accurate realization of the SI second  

 

At the National Research Council Canada we have developed a new primary frequency 

standard, the NRC-FCs2 fountain clock.  We are finalizing the first full accuracy evaluation of 

the system and will soon use the standard to steer Canada’s official timescale, UTC (NRC), and 

International Atomic Time through regular submissions to the Bureau International des Poids et 

Mesures (BIPM).  The fountain shows a short term stability of 1 x 10^-13 in 1 second of 

averaging time and has a relative systematic uncertainty of < 4 x 10-16.  
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A Simple and Effective Method of Determining Lewis Acidity Using Fluorescence  

 

The theory of acids and bases has long been a key concept throughout the chemical sciences. 

Several definitions of what constitutes an acid and a base have been developed by Arrhenius, Brønsted 

and Lowry, and a scale of acidity, known as the pH scale, has been developed off of these definitions. 

Nearly 100 years ago, Lewis proposed a different definition for acids, a molecule which is an electron 

pair acceptor. While not as prevalent during the 20th century, the 21st century has brought a 

renaissance in the interest in Lewis acid chemistry. This transition has been motivated by the fact that 

main-group Lewis acids are finding new applications as alternative catalysts to transition metals for 

chemical transformations. The acceptor strength of a Lewis acid is an important parameter in 

establishing its utility for practical applications in catalysis or materials science. Several techniques 

have been developed that can estimate the strength of a Lewis acid, such as the Gutmann-Beckett, 

Global Electrophilicity Index and Fluoride Ion Affinity methods. Nevertheless, these have been subject 

to criticism, the former providing a misrepresentation of the true Lewis acidic nature of several 

compounds, while the latter two utilize computational calculation to give only an estimate of Lewis 

acid strength. Herein, we report a fluorescence-based method for accurately determining the strength of 

a range of main-group element-based Lewis acids. This method utilizes a fluorescent 

dithienophosphole oxide architecture to mimic the structural motif of the widely employed Gutmann-

Beckett method. This allowed us to correlate the optical response to the strength of the Lewis acid in an 

efficient manner. Comparing the optical response to commonly used methods that employ 31P NMR 

chemical shifts or quantum-chemical calculations strongly suggest that our method using fluorescent 

Lewis acid-base pairs is more reliable. Moreover, our method provides a direct measure of the Lewis 

acidity of a given solution with direct implications to the overall utility of a Lewis acid in practical 

applications as we transition to more sustainable catalysis. 
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HC-PCF pulse shaping for efficient THz generation  

 

Terahertz time-domain spectroscopy (THz-TDS) is an optical characterization technique 

increasingly applied in fundamental research and industry for non-invasive characterization of solids, 

liquids, and gases. This technique has become more appealing to researchers due to the fact that it 

directly maps out the oscillating electric field of the THz radiation, revealing both amplitude and phase 

information and allowing experimentalists to measure the complex dielectric function of any material 

located in its pathway. Although, THz sources are undoubtedly essential for scientific and practical 

reasons, these systems are complex and expensive since they rely on ultrafast near-infrared (NIR) 

lasers.   

In this work, a gas-filled hollow-core photonic crystal fibre (HC-PCF) is used to structure NIR 

ultrashort pulses and enable the generation and time-resolved detection of multi-THz radiation. Due to 

nonlinear effects, NIR pulses launched in the fibre experience a spectral broadening characterized by 

the appearance of side lobes at the edges of the spectrum. Efficient THz generation between 10 and 18 

THz is achieved by difference-frequency mixing of these spectral side lobes. This method allows for 

the implementation of time-resolved spectroscopy in the multi-THz range without requiring 

ultrabroadband optical sources. 
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Grating-assisted non-collinear THz detection  

 

Electro-optic sampling (EOS) is an optical detection technique widely implemented to do sensitive 

time-resolved terahertz (THz) measurements to monitor ultrafast dynamics in materials. This 

techniques depends on numerous experimental parameters, including the properties of a nonlinear 

crystal, called the EOS crystal, used to detect THz waves via their nonlinear interaction with a near-

infrared femtosecond pulse. The thickness of such an EOS crystal is linearly correlated with the THz 

detection efficiency, but it is also inversely proportional to the spectral detection range. 

Experimentalists usually use a 100 Âµm thick crystal, which is a compromise between good detection 

efficiency and sufficient spectral range. Here we demonstrated that a contact grating fabricated on the 

front surface of an EOS crystal can be used to change phase matching conditions and overcome the 

thickness limitation to achieve a broadband detection range. In our experiment, a contact grating is 

plasma-etched on the front surface of a 1 mm thick GaP crystal used as an EOS crystal. We compare 

this new geometry with a standard configuration and demonstrate a larger detection bandwidth, by a 

factor of two, in addition to an enhancement of the detection efficiency by more than 30%. Our work 

paves the way towards new THz detection devices enabling broadband and high-sensitivity THz 

detection for many applications such as molecular sensing, security scan, and pharmaceuticals quality 

control. 
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Organic Carbon in Deep-Marine Levees as a Possible Driver of Neoproterozoic Atmospheric and 

Oceanic Conditions, Windermere Supergroup, British Columbia, Canada 

 

Deep-marine levees, which commonly extend up to a few tens of km beyond the margins of the 

coeval channel, in addition to being areas of exceptionally high sedimentation rate, have received little 

research attention compared to the adjacent channels – an artefact of generally poor exposure in the 

ancient rock record and far-distant control points in the modern. Because of this bias many important 

features of levees remain poorly documented, including their potential as sites for significant carbon 

burial. 

Levee deposits in the Neoproterozoic Windermere Supergroup at the Castle Creek study area 

(BC, Canada) were sampled for total organic carbon (TOC) in order to detect potential changes in 

environmental conditions like organic production on the shelf and sea level. Previous work in the area 

has shown that TOC in levee deposits is highly variable and ranges from <1% to ~3.5%, although this 

is the first work to systematically study TOC in these strata. 

High TOC was recorded in both silty and sandy facies, but is less common in sandy strata. Sand 

beds with elevated TOC are usually Tbcde or Tcde turbidites with discrete dark grey-black graphite 

laminae. This graphite is interpreted to have formed through in-situ metamorphism of detrital organic 

matter that was sourced from disaggregated bacterial mats on the shelf before being remobilized and 

transported downslope by turbidity currents. Organic particles, which were hydraulically equivalent to 

medium sand grains, were then preferentially sorted during bedload and avalanche transport. The 

organic detritus in the silty and muddy facies is interpreted to have been concentrated in the upper silt- 

and clay-rich portion of turbidity currents that overspilled the channel margins. 

Although modern levees have been shown to account for a large proportion of the world’s total 

buried organic carbon, there have been few studies to evaluate this in their ancient counterparts. The 

Neoproterozoic was characterized by several large, potentially global glaciations that likely had a 

significant effect on sediment and possibly also nutrient supply to the oceans. The build-up of 

numerous post-glacial continent-margin turbidite systems with well developed levees and significant 

carbon burial may have had a major effect on atmospheric CO2 and Neoproterozoic climate. Work here 

aims to link large-scale climatic and oceanic conditions with organic carbon deposition in ancient, and 

by extension, modern turbidite systems. 
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Explaining Beaman's Concept of 'Deep Equality':  How do we live well together in a diverse society? 

 

As Director of the Religion and Diversity Project (2010-2017) headquartered at the University 

of Ottawa, Lori G. Beaman's research in Canada and beyond has formed the basis of her emergent 

concept of 'Deep Equality'.  Beaman contends that negative stories about religion and conflict have led 

to public (mis)understandings of religious diversity as a 'problem' to be managed. When tolerance and 

accommodation are employed to address the 'problem,' they reinforce an 'us' versus 'them' division of 

majority and minority groups. Missing from the public conversation are accounts of everyday 

interactions where people from diverse backgrounds successfully work out differences. ""It is only 

from such narratives, or ground up knowledge, that successful best practices and policies can be 

developed"" (2012).  In order to explore this guiding question:  'How do we live well together in a 

diverse society?  Beaman argues that  concepts of 'tolerance' and 'accommodation' should be avoided as 

they perpetuate hierarchies of  'us' tolerating or accommodating  'them.'  A Deep 

Equality approach rejects these notions as untenable for living (and flourishing) in diverse societies. 

Deep Equality is a process which engages agonistic respect, a recognition of similarity, sharing space 

as equals and using the tools of the social sciences and humanities in order to map success stories.  

Over time, seeing and hearing stories of Deep Equality and how they play out in everyday life, will 

shift the focus from diversity as a problem to diversity as an opportunity. Deep Equality has 

implications for a wide range of domains and academic disciplines including animal ethics, 

anthropology, conflict studies, economics, education, environmental studies, law, public policy, 

religious studies and sociology among others. 
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Glass fiber: novel applications as a support for heterogeneous catalysis   

 

Developing active, selective and efficient heterogeneous catalytic systems has been of major 

interest for a sustainable future due to minimal product contamination, easy post reaction separation, 

and reusability of catalysts. In heterogeneous processes, catalyst supports are usually in the form of 

powders decorated with active metal and/or metal oxides nanostructures. Although, they are easy to 

recover from reaction mixture, these supports are not ideal for flow chemistry applications.1 With this 

in mind, we initiated our work by exploring the possibility of using fibrous materials as catalyst 

supports with excellent potential of flow photochemistry applications. Glass wool (GW) is available 

with a variety of surface properties, easy to modify in order to provide physical or chemical affinity 

towards many catalytic materials. 

 Here, we present our efforts during the past year to develop inexpensive, manageable and 

widely available materials that can act as catalyst support for a number of different reactions under 

mild conditions. The performance of two types of GW upon surface modifications prior to metal/metal 

oxides deposition were studied in representative classic catalytic processes.  

Different metal and metal oxide nanoparticles, namely Pd, Co, Au, Cu and Ru, were derivatized 

on glass wool and used as heterogeneous catalysts for a variety of thermal and photochemical reactions, 

such as, reductive de-halogenation of aryl halides, reductions of nitrobenzene, Csp3-Csp3 couplings 

(C-C coupling of p-nitrobenzyl bromide), N-C heterocycloadditions (click chemistry) and Csp-Csp2 

couplings (Sonogashira couplings). The new materials were characterized using scanning electron 

microscopy (SEM), energy-dispersive X-ray spectroscopy (EDX), diffuse reflectance (DR), inductive 

coupled plasma (ICP-OES), and X-ray photoelectron spectroscopy (XPS), in addition to evaluating 

their impact on selectivity, efficiency and reusability toward the development of commercial 

heterogeneous photocatalysts are discussed. 

 

 

1. Cambie, D.; Bottecchia, C.; Straathof, N. J. W.; Hessel, V.; Noel, T., Applications of 

Continuous-Flow Photochemistry in Organic Synthesis, Material Science, and Water Treatment. Chem. 

Rev. 2016, 116 (17), 10276-10341. 
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Transitions toward stereoselectivity and Λ vs. Δ chirality at-metal centre in four coordinated non-

planar metal(II)-complexes induced by chiral-N^O ligands  

 

1 Department of Chemistry, Jahangirnagar University, Dhaka, Bangladesh.  

2 Department of Chemistry, York University, Toronto, Canada. 

 

Four coordinated, non-planar and C2-symmetrical transition metal(II)-complexes in tetrahedral 

to distorted square-planar geometry exhibit Λ vs. Δ chirality at-metal centre induced by coordination of 

chiral-N^O ligands [1-8]. The phenomenon is termed as ""Diastereoselection"", and chirality of the 

whole molecule is designated by Δ (right) - and Λ (left)-handed descriptors. Coordination of 

enantiopure ligands (R or S-N^O) to the metal(II) ion leads to the formation of opposite Δ - and Λ-

configured metal-complexes and thus provides the diastereomeric pair of Λ-M(R-N^O)2 and Δ-M(R-

N^O)2 {or Δ-M(S-N^O)2 and Λ-M(S-N^O)2}. Use of racemic ligands (R/S-N^O) provides a mixture 

of four diastereomers. Intramolecular non-covalent interactions acting within the metal-chiral-N^O 

frame work lead to a free-energy difference between the diastereomers and result in one of the 

diastereomer thermodynamically preferred, that is, Λ-M(R-N^O)2 {or Δ-M(S-N^O)2} both in solution 

and at solid state.  

 

References: 

(1) M. Enamullah, G. Makhloufi, R. Ahmed, B. Alif Joy, M. A. Islam, D. Padula, H. Hunter, G. 

Pescitelli, C. Janiak. Inorg. Chem., 55, 6449 (2016).  

(2) M. Enamullah, M.A. Quddus, M.R Hasan, G. Pescitelli, R. Berardozzi, G. Makhloufi, V. 

Vasylyeva, C. Janiak. Dalton Trans., 45, 667 (2016). 

(3) M. Enamullah, AKM Royhan Uddin, G. Pescitelli, R. Berardozzi, G. Makhloufi, V. Vasylyeva, A-

C. Chamayou, C. Janiak. Dalton Trans., 43, 3313 (2014).  

(4) M. Enamullah, V. Vasylyeva, C. Janiak. Inorg. Chim. Acta, 408, 109 (2013). 
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Characterization of particulate matter emissions from a dual fuel LNG/diesel ferry 

 

 

Liquefied natural gas (LNG) is an increasingly popular shipping fuel. In this paper, we 

characterize the particulate emissions from a dual-fuel LNG/diesel engine using diesel as pilot from 

compression-ignition. We compare emissions from the engine in LNG-mode and in diesel-only mode. 

Black carbon (BC) was measured with multiple BC mass instruments and an investigation of soot 

properties was conducted using TEM images; organic particles were measured with thermal-optical 

analysis and a Scanning Mobility Particle Sizer. We found that BC emissions were comparable for both 

modes at idle but much reduced at non-idle loads. In LNG-mode, organic particulate matter (PM) was 

high at idle but reduced by more than two orders of magnitude at non-idle loads. Compared to diesel 

emissions, BC emissions were significantly reduced using LNG. We present evidence that the organic 

PM and the BC originated from the lubrication oil and the diesel pilot, respectively. The different BC 

instruments generally agreed very well with some exceptions discussed in this paper. TEM image 

analysis suggests that, below 250 nm in projected area equivalent diameter, LNG produces BC 

aggregates with slightly larger primary particles than diesel-only for a given aggregate size.  
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Optical Radiation Metrology at the National Research Council Canada  

 

Over the last few years, the National Research Council (NRC) of Canada has been establishing 

new facilities and improving measurement capabilities traceable to the International System of Units 

(SI) in optical radiometry. The radiometric quantities of optical power and spectral irradiance are of 

great importance to Canadian industries and research and development organizations as they enable 

top-level calibrations of photodetectors and other light-sensitive devices, as well as the characterization 

of broadband light sources for scientific and commercial applications. Canada’s realization of the 

optical radiant power scale now implements a new absolute cryogenic electrical substitution radiometer 

as the primary instrument. With higher cavity absorptance and reduced non-equivalence effects, this 

new cryogenic radiometer has significantly contributed to improvements in measurement uncertainties. 

NRC’s primary spectral irradiance scale has transitioned to a detector and source based realization, 

where filter radiometers with spectral responsivity traceable to the cryogenic radiometer and a high 

temperature blackbody primary light source are implemented in the calibration of transfer standard 

lamps from 200 nm to 2500 nm. Ongoing efforts and details of these new radiometry facilities will be 

presented.  
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SmartPads: A Plug-N-Play Configurable Tangible User Interface  

 

One common concern with video games today is the lack of physical activity they demand from 

the user. The design of games and tangible user interfaces (TUIs) that stimulate players and engage 

them in fun exercising activities is starting to attract the attention of many researchers and companies. 

This poster presents the software and hardware design and development of a TUI intended for exercise-

based games targeted mostly towards children. The proposed TUI, SmartPads, can be constructed using 

elemental building blocks (pads) into numerous shapes. The pads-which are individually controlled by 

microcontrollers-are mapped onto a computer screen in real-time. A user interacts with the TUI by 

stepping on the pads. To evaluate the functionality and efficiency of the TUI, we developed three 

games in the field of exergaming. The games also have an educational value and are integrated with 

multimedia output modalities to enrich children's playing experience.  
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Exotic optical properties of vanadium dioxide (VO2) thin films   

Light-matter interactions have set the basis for the field of photonics. Light propagation through 

materials is dependent on the refractive index and allows for characterization of these materials via 

their optical response. Typical light propagation has light passing from one index to the next with 

values of n>1. Recent advances in research have explored exotic optical properties when light travels 

into materials where the refractive index is less than one, or even equal to zero, for some range of 

wavelengths known as the epsilon near zero (ENZ) region. This can also occur when the real and 

imaginary parts of the refractive index are equal. In either case, this leads to unusual behaviour of light 

propagation. Exploiting this property, typically associated with metals, also allows for enhancement of 

useful nonlinear responses. Since ENZ is often associated with metals, the thought of a material that 

changes from one state to a metallic state suggests a certain tunability of this region. Typically the ENZ 

region is very narrow, and imposes limits on optical application. To improve upon this, vanadium 

dioxide (VO2) is proposed as a material due to its metal-insulator transition (MIT). This study focuses 

on using thin films of VO2 and its zero-index region. Because VO2 undergoes a phase transition 

around 68oC, switching from an insulator to metallic state, weâ€™ve shown that the ENZ region of 

this material swings over a range of wavelengths during this phase transition. Furthering the 

predictability of this wavelength shifting, we can use simple temperature dependent statistics to watch 

the tuning of the wavelength as it transitions towards its metallic state. Although the focus is 

centralized around exploiting the ENZ, the range is larger under the condition that the refractive index 

is less than 1, which is another avenue for exotic light propagation. The thickness of the samples has a 

large role on where this range of wavelengths sits in the infrared (IR) spectrum of light allowing for a 

material approach for control as well.  As one can assume, a swinging over a wavelength 1550 nm 

makes it attractive for use in telecommunications. Furthermore, due to nature of the phase transition, 

the ultrafast dynamics can be utilized towards all-optical ultrafast devices. Therefore, the use of VO2 

seems promising for many advances in nonlinear optics in non-typical light propagation.  
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Few-photon metrology at the National Research Council Canada (NRC)     

 

Quantum-enabled cryptosystems promise ultimate security in data communications, and have 

already been commercialized. Despite rapid growth of such quantum technologies, standardization for 

most quantum devices, including single-photon sources and detectors need to be developed. Calibration 

standardization is crucial to ensure measurement agreement between quantum photonic devices as 

characterization inconsistencies can lead to serious implementation loopholes. For instance, fallacious 

photon-number measurements in quantum encryption protocols delude users into a false sense of 

security. In addition, quantum metrology will leverage the emergence of fault-tolerant quantum 

computing. Hence, metrological standardization of quantum photonic systems will play an important 

role in quantum applications, as well as in the fundamentals of quantum radiometric measurements. To 

this end, we have constructed a detection efficiency calibration apparatus for free-space photon-

counting modules operating at the single-photon level. Measured efficiency is traceable to our primary 

standard, the NRC cryogenic radiometer. In collaboration with the National Institute of Standards and 

Technology, we have expanded our capabilities with a fiber-coupled superconducting nanowire single-

photon detection system. Furthermore, we are implementing NRC-fabricated quantum dot single-

photon emitters as absolute single photon sources.   
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Natural and 82Se-Labelled Selenomethionine Certified Reference Materials  

 

Two new candidate Certified Reference Materials (CRMs) for selenomethionine have been 

prepared by the National Research Council Canada. The material SENS-1 is a high purity natural 

isotopic abundance selenomethionine powder, whose purity was determined using quantitative nuclear 

magnetic resonance spectrometry with SI traceability. The second material, SEES-1, is an aqueous 

solution of 82Se-labelled selenomethionine, which was synthesized in-house. Certification of the 

selenomethionine content of this material was conducted using reverse isotope dilution with high 

performance liquid chromatography – inductively-coupled plasma mass spectrometry, using SENS-1 as 

the primary standard.  
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Remote Photoplethysmography (rPPG) for Contactless Vital Signs Monitoring using Single 

Monochrome/Color Camera  

 

This poster presents my current research project that is aimed towards extracting human vital 

signals. The goal of this project is to create a cost-friendly medical solution for real-time heart rate and 

other vital signals detection, and estimation using multi-channel video data collected from a remote 

camera setup.  The system utilizes a high-sensitive camera for low-noise data collection, a digital signal 

processing technique for feature extraction, and a convolution neural network for machine learning and 

prediction.  We have achieved relatively accurate performance on heart rate measurement up to 

date,  and we are in the process to improve the robustness of the system with a better integration 

design. 

  

  

mailto:xma064@uottawa.ca


 

Aldo Martínez amart224@uottawa.ca  

PhD student  

Department of Physics  

University of Ottawa  

 

An experimentally simple method to weakly measure incompatible quantum observables  

 

In quantum mechanics, considerations on joint measurement of different quantum measurable 

properties has led to some of the most remarkable pillars of modern physics e.g. uncertainty relations 

and entanglement. The most intriguing case occurs when the observables are incompatible as is the 

case of position and momentum. Nowadays, it is possible to  experimentally perform non-destructive 

measurements of quantum particles through weak measurements. We propose a method to perform 

joint weak measurements of two incompatible quantum observables. The scheme naturally incorporates 

the measurement of a novel phase space observable realized with a Fractional Fourier Transform.  We 

apply our scheme to quantum state estimation by performing a reconstruction of  the density matrix of 

photons.  
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Towards next-generation lanthanide-based nanomaterials for biomedical & beyond applications  

 

Our research line aims the development of multifunctional lanthanide-based nanomaterials (Ln-

NM) for applications ranging from light harvesting in solar cells to efficient optical (NIR, near-

infrared) bioimaging or magnetic resonance imaging (MRI) probes extending to a better understanding 

of nano-bio-interactions. Ln-NM have interesting optical and magnetic properties, which can be tuned 

either by changing the Ln-NM composition (doping with different metal ions), structural and 

morphological properties (synthesized in different crystalline phases, core@shell nanoparticles, shape 

and size), or the surface chemistry (combination with Ln complexes, biocompatible polymers). 

Therefore, our research seeks to deeply understand and control structure- property relationships 

through modifications of the above-cited properties of these Ln-NM using different strategies, mainly 

at the synthesis level. For such purpose, we have been using the microwave-assisted nanoparticles 

approach, which renders uniform sized nanoparticles in a very short time. The optical and magnetic 

properties and proof of concept for the aimed applications of the resulting nanoparticles are studied 

thoroughly using a set of various tools, including advanced spectroscopy techniques with NIR 

excitation and monitoring of visible or NIR emissions; 2D and spectral mapping of the luminescent 

species distribution in films, phantom tissues and cells, as well as magnetic measurements on the 

materials. Amongst our most recent achievements is for instance the demonstrated tunability of the 

nanomaterials’ MRI response by changing the materials crystallinity. This is of particular interest with 

respect to the development of more efficient MRI probes allowing for disease detection. Alternatively, 

the amalgamation of Ln-based materials with Ln-based molecules into hybrid systems resulted in the 

development of an optical system that exhibits advanced optical properties when compared to the 

materials or molecules alone. Fundamental studies on such opto-magnetic systems and the 

establishment of structure-property relationships are foreseen to promote the transition of these 

nanomaterials from lab benches to real-life applications addressing health and energy related 

challenges. 
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Spatial and temporal evolution of matrix-poor to matrix-rich sandstones in the Ordovician Cloridorme 

Formation, Quebec, Canada: A detailed reassessment of greywackes after half a century.  

 

Deep-marine sandstones with significant (>20%) detrital mud and silt matrix content have been 

variously termed slurry beds, transitional flow deposits and hybrid event beds, however, details about 

the spatial and temporal evolution of these enigmatic rocks remain poorly understood. Exceptional 

wave-cut exposures in the Ordovician Cloridorme Formation, Quebec provide an unparalleled 

opportunity to document the lateral and vertical changes of similarly matrix-rich but also associated 

matrix-poor basin-floor sandstone.   

Matrix-poor sandstone occurs as thick- to medium bedded, fine- to coarse-grained, scour-based, 

<20% matrix content, normally graded sandstone, whereas matrix-rich sandstone (MRS) occurs as flat-

based, massive to coarse-tail graded, medium- to thin-bedded, fine- to coarse-grained sandstone with 

20-80% matrix and common mudstone clasts. Based on matrix content percent, MRS can be 

subdivided into: clayey sandstone (20-50%); bipartite bed with a basal sandy (20-60%) part overlain 

sharply by a planar- to irregular-based muddier portion (40-80%); and sandy claystone (50-80%).  

These strata form a horizontal depositional continuum consisting of matrix-poor sandstone to 

clayey sandstone to bipartite bed and then sandy claystone over a distance of a few to several 100s m, 

which then is draped everywhere by a thin-bedded turbidite and/or silty mudstone cap. Vertically, 

similar facies preferentially overlie one another and form packages 2-9 beds thick. These consistent 

vertical and horizontal changes in lithology suggest regularity in the spatial and temporal character and 

pattern of sedimentation, which here is interpreted to be a consequence of particle settling in a rapidly 

but systematically evolving negligibly-sheared sand-mud suspension.     

At an even larger scale, packages stack vertically to form 1-7 m-thick units that consist of 

interbedded matrix-poor and matrix-rich sandstone or alternatively only matrix-rich sandstone. These 

units are typically overlain by 2-9 m thick sand-rich basin floor splays, and only uncommonly, are 

intercalated with fine-grained, thin-bedded turbidite deposits. The systematic arrangement of these 

units is interpreted to reflect deposition along the margins of a turbulent jet flow related to upflow 

channel avulsion and the initiation of the local sediment-transport system. 
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Transitioning to Life Back Home – Return Experiences of Highly Skilled German Migrants Moving to 

and from Canada  

 

Over the past 40 years, migration studies have predominantly focused on the migration and integration 

processes of individuals moving from the “global South” to the “global North”. Recently, however, 

attention has been paid to the movement of the so-called mobile elites, i.e. often young and highly 

skilled individuals who have the privilege of being able to move internationally without any major risks 

or restrictions. These individuals often leave with the realistic goal to potentially and eventually return 

to their country of origin or to move elsewhere. However, little research has been conducted thus far to 

understand these return experiences in a better way. My research aims to shed light on these processes 

by focusing on one group of such mobile elites, namely highly skilled German migrants who move to 

and from Canada. Drawing on in-depth interviews with this population, my research specifically 

examines my interviewees’ experiences of living in Canada as well as their experiences and the 

potential challenges they might face when transitioning (temporarily or permanently) back to Germany. 
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Transition to the new kelvin  

 

On May 20, 2019, the International System of Units (SI) will transition to a new definition of 

the kelvin, the unit of temperature. While previously the kelvin was defined relative to the temperature 

of the triple point of water, the new definition is based on fixing the value of the Boltzmann constant k, 

which relates temperature to thermal energy. The new definition will open the door to improvements in 

primary thermometry, particularly at very high and very low temperatures. 

An overview this imminent transition will be given, along with implications for the post-

redefinition future of thermometry. The discussion will be illustrated with examples drawn from 

National Research Council Canada experimental techniques used to realize the new kelvin based on 

speed of light and speed of sound measurements in noble gases. 
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Investigations into 2D-materials by ultrafast terahertz spectroscopy  

 

Two dimensional materials refer to a class of crystals that are atomically thin.  Since the 

isolation of the first 2D material, graphene, the study of such low dimensional systems has attracted 

widespread attention with the goals of advancing fundamental knowledge and of facilitating the 

development of next-generation optoelectronic technologies. Crucial to realizing translations to 

industrial applications is understanding light-matter interactions in 2D materials. In this work, we 

report on experimental progress in investigating optical properties and interactions in the 2D material 

graphene. In particular, we employ terahertz time domain spectroscopy in a frequency range from (0.5-

5) THz to study carrier properties in graphene samples that are supported by substrates with distinct 

optical properties. 
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Multidimensional Diagnostics Spanning The Transition From Home to Hospital   

 

Rationale: Often our decision to seek medical attention following injury or illness manifests late 

in the pathological process once outward signs or symptoms are recognized. Early diagnosis is the 

mantra for technologies enabling personalized medicine, but an inherent transiency of the targeted 

biomarkers (i.e. they peak a certain time after injury and then disappear) complicates their clinical 

assessment. This transiency, coupled with the variable time period between injury and emergency room 

assessment, confounds objective diagnosis. To overcome these issues, our approach uniquely pairs 

home-based self-care with hospital care: with aldehydes as early biomarker of injury or illness, a rapid, 

easy-to-use, at-home self-test will optimize the timing of emergency room visit for radiological 

examination using a paired nuclear or magnetic resonance imaging diagnostic.  

Approach: We are developing a suite of multidimensional diagnostic technologies for paired 

on-the-spot aldehyde assessment and clinical imaging based on a core, aldehyde-responsive chemical 

sensor. Our approach to “on-the-spot” sensing employs optical and electronic avenues for total 

aldehyde detection, as well as aldehyde fingerprinting for more specific assessments of physiology. We 

have also developed metal-free, aldehyde-responsive contrast agents for biomarker mapping by 

magnetic resonance imaging. Finally, we have demonstrated a radiotracer for mapping the total 

aldehyde complement of living subjects (i.e. aldehydic load), which expands the imageable space of 

biochemistry.  

Outcomes: Using both fluorescent fingerprinting and electronic sensors, aldehyde detection and 

speciation has been demonstrated towards the realization of on-the-spot diagnostics. With an aldehyde-

sensitive fluorophore, we have shown the ability of our chemistry to sense alterations in aldehyde 

levels from the homeostatic condition in live cell cultures. We have also successfully mapped 

aldehydic load in a mouse model of sepsis with our radiotracer, showing early elevations of this 

biomarker of electrophilic stress in lymph nodes, liver, and kidneys of afflicted mice. Following this 

initial validation, we are exploring the application of our sensing and imaging technologies to mouse 

models of atherosclerosis, concussion, and drug metabolism. 
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Characterization of Co-Existing Enfuvirtide Conformational States by Ion Mobility Mass Spectrometry 

and Hydrogen/Deuterium Exchange   

 

Chemical purity determination is critical to the certification of peptide standards. As samples 

become increasingly complex, higher-order structure must also be considered, leading to the notion of 

‘conformational purity’. As peptide/protein function is related to its structure, understanding the 

conformational ensemble present in a sample is crucial to quantifying the active population. Ion 

mobility mass spectrometry (IM-MS) separates analytes of identical mass-to-charge on the basis of 

shape in the gas phase, whereas hydrogen/deuterium exchange (HDX) MS can detect multiple 

populations in solution with differing hydrogen bonding characteristics. Here we use IM-MS and 

HDX-MS to assess and quantify the conformations of the 36-residue, anti-HIV peptide enfuvirtide 

(Enf), as well as conformationally restrained, hydrocarbon-stapled constructs. Native Enf(1-36) was 

obtained from Cell Sciences and the i, i+4 hydrocarbon-stapled constructs were produced in-house. 

Native Enf was observed to populate 3+ to 6+ charge states when infused from ammonium acetate, 

over the pH range 5-7. Extracted arrival time distributions for 5+ and 6+ charge states consisted of a 

single peak, likely an extended structure due to charge repulsion. The 3+ and 4+ charge states 

displayed multiple conformations; the 4+ ion exhibited a complex distribution dominated by two peaks 

separated by nearly 150 Å2. Analysis in negative ion mode resulted in similar trends. IM-MS of 

hydrocarbon-stapled Enf constructs revealed conformational ensembles dependent on staple 

positioning. The construct exhibiting the most helicity by CD resulted in only a single conformation for 

the 4+ ion, with a collision cross section matching that of the extended species observed in the native 

peptide. These data also correlate with NMR findings which show native Enf to be partially helical in 

solution. While IM-MS gives a gas-phase picture, HDX-MS reports on the conformational dynamics of 

Enf in solution. Native Enf became fully labeled within 10 s when the exchange was done at pH 7, an 

expected outcome for a dynamic peptide. Labeling kinetics could be observed however by lowering the 

pH to 5; the appearance of multiple populations at early time points was in agreement with the IM data. 

Similar experiments using the stapled Enf constructs are currently underway. Generally, the slower 

deuteration kinetics observed for the stapled Enf likely result from the stabilized α-helical structure.  
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Nonlinear optical properties of metal-dielectric stacks in their Epsilon-Near-Zero regime  

 

We designed an optical metamaterial composed of alternating layers of metal and dielectric at 

nanometer- scale thickness such that its epsilon-near- zero wavelength lies in the visible spectrum. This 

ENZ condition can be tuned over the entire visible spectrum by varying the layer thickness of the 

device. We also examine the enhancement of nonlinear light- 

matter interactions of the metamaterial in the ENZ region. 

In recent years, remarkable attention has been given to a class of materials with vanishing 

dielectric permittivity referred to as epsilon-near-zero (ENZ) materials. ENZ materials have exhibited 

enhanced nonlinear optical properties, with large ultrafast nonlinear refractive indices reported recently 

in conducting oxides such tin-doped indium oxide and aluminum-doped zinc oxide in their ENZ 

regions. However, the wavelength range of ENZ  dictated by these doped semiconducting oxides are 

not tunable over a broad spectral range and not necessarily convenient for all applications. An ENZ 

condition may also be artificially achieved using 

metamaterials composed of constituent materials in the subwavelength regime. In this work,  

we designed a periodic stack using alternating layers of silver (Ag) and silica (SiO2) with the ENZ 

region tunable through the entire visible spectrum by adjusting their relative thicknesses. We used the 

Transfer Matrix Method (TMM) simulations to find an optimal design of our device and the final 

device consists of 5 bilayers of Ag and Silica with thicknesses of 16 nm and 65 nm respectively. With 

these design parameters, we predicted an ENZ wavelength of 525 nm with an imaginary part of 

permittivity 0.2. The sample is fabricated using the e-beam evaporation method and the nonlinear 

response of the sample is characterized using the z-scan technique. A large nonlinear response is 

observed in the ENZ regime of the sample. 

In summary,  we have shown that a metamaterial with ENZ response can be realized using a 

metal-dielectric multilayer stack with an ENZ wavelength tunable in the entire visible spectrum by 

tailoring the layer thicknesses. They exhibit significant nonlinear optical response near the ENZ 

wavelength. This makes our device a potential candidate for ENZ based nonlinear applications at 

designated optical frequencies. 
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