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May 2016 

Dear Colleagues, Fellow Alumni and Special Guests,  

It is a great pleasure and honour to welcome you to Toronto to the 5th Humboldt 
Association of Canada Kolleg.  Following on the successes of the previous Kollegs that 
have focused on the theme of the elements, Water, Fire, Water and Earth, this year’s theme 
of Time has brought enthusiastic response.  

The enclosed programme demonstrates not only the depth and wealth of research activities 
amongst our alumni but also the diversity of our academic activities and our ongoing 
collaborations with German scholars.  There is no better way to express our gratitude to 
the ongoing support of the Alexander von Humboldt Foundation and the Germany 
Academic Exchange Service (DAAD)! 

This weekend’s Kolleg would not be possible without the generous support of the 
Humboldt Foundation and the DAAD, along with the University of Toronto, University of 
Alberta, the Mitacs Foundation and the German Consulate in Toronto.   

I wish to offer my thanks to the Executive Members of the Humboldt Association for their 
help. Special thanks go to Walter Stechel at the German Consulate, Katrin Amian at the 
Humboldt Foundation, and Amra Dumisic, Alexandra Gerstner, John Paul Kleiner at the 
DAAD for their many hours of help and advice over the past year - I could not have pulled 
the conference together without their help and support. 

Having read all the abstracts submitted, I know we are in for a treat this weekend, and am 
confident that many interesting and thoughtful discussions will follow. 

Best wishes for an enjoyable conference! 

 
Chung-Wai ChowMD, PhD, FRCPC 
President, Humboldt Foundation of Canada 
cw.chow@utoronto.ca 
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Dear participants in the 2016 Humboldt Kolleg, 

Welcome to Toronto and to this year’s Humboldt Kolleg on the fascinating and all-
permeating topic of time. This topic and its link to the Humboldt Foundation is most 
obvious to me as the Foundation was established in 1953, my birth year, and has developed 
and matured in synchronicity with my life. 

The Humboldt Foundation has developed and matured indeed. After more than sixty years 
the Foundation counts 27,000 alumni from 140 countries. With 600 alumni Canada counts 
among the top ten countries. This testifies to the scope and strength of research in Canada 
and the interest in cooperation with German partners. This is particularly true for Toronto 
and Ontario with its impressive cluster of world renowned research universities, 
laboratories and hospitals. 

Many of the Humboldt alumni from these institutions participate in this year’s Kolleg and 
I am very much looking forward to interacting with them. They are an important strand in 
the strong ties between our two countries, Germany and Canada. Governments and 
diplomacy can provide legal frameworks and funding but in the end only individuals can 
fill bilateral relations with life – business people, artists, scientists, students, citizens. With 
their experience in the other country – and from my conversations with many Humboldt 
alumni I understand that this experience is predominantly positive – the alumni are 
wonderful ambassadors and bridge builders between our two countries. I am very grateful 
for this important contribution. 

Let me thank the organizers of this year’s Kolleg for the tremendous amount of work they 
put into it. I wish all the participants wonderful discussions and many good ideas for future 
cooperation between Germany and Canada. 

Sincerely, 
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Programme-at-a-Glance  
 

Thursday, May 5, 2016 

Evening:  6:30 PM - informal reception: Bedford Academy – 36 Prince Arthur Ave, 
Toronto   Phone: 416-921-4600  

 
Friday, May 6, 2016 
 
9:00-11:30 Campbell Conference Facility –Welcome and General Session 
11:30-12:00 Coffee break 
12:00-1:00 Campbell Conference Facility – Keynote Speech: Dr. Jamal Deen 
1:00-2:15 Extended lunch 
2:15-3:45 Concurrent Sessions: Munk Center Room 108 and 208  
3:45-4:00 Coffee break 
4:00-5:00 Concurrent Sessions: Munk Center Room 108 and 208   
6:30 Welcome Reception: Consulate General of the Federal Republic of Germany 

2 Bloor Street East, 25th floor 
 
Saturday, May 7, 2016 
 
8:00-10:00 Concurrent Sessions: Munk Center Room 108 and 208  
10:00-10:30 Coffee break 
10:30-12:00 Concurrent Sessions: Munk Center Room 108 and 208   
12:00 Box lunch 
12:15 Departure of bus from the Munk Centre to Niagara-on-the-Lake  
6:00-6:45 Konzelmann Winery - Keynote Speech: Dr. Steffan-Sebastian Bolz 

8:00-9:00 Roundtable Discussion (10 min/discipline + discussion) 
9:30 Departure from Niagara-on-the Lake to Toronto:  Drop off at Holiday Inn, Bloor 

and St. George 
 

Sunday, May 8, 2016 
 
9:00-10:00 Campbell Conference Facility - Humboldt Association of Canada 

General meeting 
Munk Center Room 208 - German Research Information Session for 
Early Career Scientists 

 

10:00-11:00 Campbell Conference Facility:  Keynote Speech - Professor Hans-Jürgen 
Lüsebrink 

11:00-1:00  Campbell Conference Facility: General Session  
1:00 Lunch and departure 
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Day 1 (Thursday, May 5, 2016 – arrival of delegates) 
Evening:  6:30 PM - informal reception (delegates to self-fund)  
 Bedford Academy – 36 Prince Arthur Avenue, Toronto   Phone: 416-921-4600 
 
Day 2 (Friday, May 6, 2016)  
 

  9:00-9:30 Campbell Conference Facility  

Formal welcome addresses  
     Dr. Chung-Wai Chow - President, Humboldt Association of Canada   
     Professor Vivek Goel - Vice-President, Research and Innovation, University of Toronto 
     Professor Helmut Schwarz - President, Alexander von Humboldt Foundation, Germany 
     Ambassador Werner Wnendt - German Ambassador to Canada 
    Dr. Alexandra Gerstner - Director, DAAD Information Centre Toronto 

9:30-11:30 Campbell Conference Facility  

Chair: Kathryn Brush 

4 talks – 30 min each (20 min each with 10 min discussion) 
1.! Rolf Mathewes - Dept. of Biological Sciences, Simon Fraser Univ., Burnaby, BC - Back To The Future: Time Travels Of 

A Paleoecologist 
2.! Gregory King - Dept. of Geography & Planning, Queen’s Univ., Kingston, ON - Dendrochronology: From Seconds to 

Centuries 
3.! Matthias Fritsch - Dept. of Philosophy, Concordia Univ., Montreal, QC - The Time of Intergenerational Relations 
4.! Laura Pinto – Faculty of Education, Univ. of Ontario Institute of Technology, Toronto, ON- ‘The Heist’: Modern 

education, politics, and the scarcity of time 

11:30-12:00 Coffee break 

12:00-1:00 Campbell Conference Facility  

Keynote Speaker  
Dr. Jamal Deen – Department of Electrical & Computer Engineering, McMaster University, Hamilton, ON.  
Smart Sensors for the Grand Challenges in Environmental and Health Applications 

1:00-2:15 Extended lunch 
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2:15-3:45 Munk Center Room 108 

Chair: Rama Khokha 

3 talks – 20 min each + 10 min discussion 
1.! William Hutchison - Dept. of Physiology and 

Surgery, Univ. of Toronto, Toronto, ON - Beta band 
(13 – 30 Hz) oscillations in the brain and timing of 
movements 

2.! Jeff Kroetsch - Dept. of Physiology, Univ. of 
Toronto, Toronto, ON - Vascular time: TNF as a 
central regulator of circadian vascular behaviour, 
blood pressure control, and cardiovascular health 

3.! Aaron Wheeler - Dept. of Chemistry Univ. of 
Toronto, Toronto, ON - Time-Resolved 
Phosphorylation Dynamics in Single Cells 

Munk Center Room 208 

Chair: Alice Kuzniar 

3 talks – 20 min each + 10 min discussion 
1.! Heribert Adam - Dept. of Sociology, Simon Fraser Univ. 

Vancouver, BC - The Politics Of Memory: How 
Democracies Deal With The Crimes Of Past Regimes 

2.! James Retallack - Dept. of History, Univ. of Toronto, 
Toronto, ON - ‘A Time in Between’:  The Strange 
Survival of Monarchical Saxony, 1866 

3.! Brett Fairbairn - Centre for the Study of Co-operatives, 
Univ. of Saskatchewan, SK - Time Changes a Person:  
Raiffeisen 1818-1918-2018 

3:45-4:00 Coffee break 

4:00-5:00 Munk Center Room 108 

Chair: Dietmar Kennepohl 

2 talks – 20 min each + 10 min discussion 
1.! Edgar Acosta - Dept. of Chemical Engineering and 

Applied Chemistry, Univ. of Toronto, Toronto, ON 
- During a single breath - connecting the changes at 
the molecular, alveolar and lung scale 

2.! Chris Orvig - Dept. of Chemistry, Univ. of British 
Columbia, Vancouver, BC - Time is of the Essence: 
Working with Radioactive Isotopes in Medicine 

Munk Center Room 208 

Chair: Frank W. Stahnisch 

2 talks - 20 min each + 10 min discussion  
1.! Christine Kralik – Dept. of Art, Univ. of Toronto, 

Toronto, ON -Time and Space in ‘The Three Living and 
the Three Dead’ from the Psalter of Bonne of 
Luxembourg 

2.! Henry Mantsch – National Research Council, Ottawa, ON 
- Time in physics: what is the physical nature of time? 

6:30 Welcome Reception - sponsored by Consul General Walter Stechel,  

Consulate General of the Federal Republic of Germany 

2 Bloor Street East, 25th floor 
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Day 3 (Saturday, May 7, 2016)  
 

8:00-10:00 Munk Center Room 108 

Chair:  Jennifer Decker  

4 talks – 20 min each + 10 min discussion 
1.! Sriram Narasimhan - Dept. of Civil & 

Environmental Engineering, University of 
Waterloo, Waterloo, ON - Can Motion Reveal the 
Health of Buildings and Bridges? 

2.! Sree Ram Valluri - Univ. of Western Ontario, 
London, ON - Are Brown Dwarfs Reliable 
Astrophysical Clocks? 

3.! Gaspard Montandon - Dept. of Medicine and 
Physiology, University of Toronto, Toronto, ON!" 
Controlling the Timing of Breathing in a Flash of 
Light 

4.! Richard Henriksen – Dept. of  Physics, 
Engineering Physics and Astronomy, Queen’s 
Univ., Kingston, ON - Time is what is 
manufactured by clocks 

Munk Center Room 208 

Chair: Gernot Wieland 

4 talks – 20 min each + 10 min discussion 
1.! Hayden Kee - Dept. of Philosophy, Fordham Univ., Bronx, 

NY - The Brain in Time and Time in the Mind: The 
Neurophenomenology of Time  

2.! Adam Stead - Dept. of Visual Arts, Univ. of Western 
Ontario, London, ON - In and Out of Time: Picturing the 
Cross in Medieval Cologne 

3.! Markus Stock - Dept. of Germanic Languages and 
Literatures, Univ. of Toronto, Toronto, ON - Time and the 
Erotic of Promise and Fulfilment in the Medieval German 
Dawn Song 

4.! Kathryn Brush - Dept. of Visual Arts, Univ. of Western 
Ontario, London, ON - Motorized Romanesque: Mapping 
Medieval Art before and after World War I 

 

10:00-10:30 Coffee break 

10:30-12:00 Munk Center Room 108 

Chair: Rolf Mathewes 

3 talks – 20 min each + 10 min discussion 
1.! Ilka Saal - University of Erfurt, Germany - Recent 

Artistic Engagements with New World Slavery: 
Kara Walker’s Ludic Interventions in History  

2.! Michael Herren - Dept. of Humanities, York 
Univ., Toronto, ON - Did the Universe Happen in 
time? 

Munk Center Room 208 

Chair: Jin Jun Shan 

3 talks – 20 min each + 10 min discussion 
1.! Evan Evans - Dept. of Physics and Pathology, Univ. of 

British Columbia, Vancouver, BC - Strength and stability of 
soft biological materials: it’s all about “time” under stress! 
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3.! Frank W. Stahnisch - Community Health Sciences 
& History, Univ. of Calgary, Calgary, AB - A 
question of ‘time’ and ‘timing:’ How mid-19th-
century French physiologists changed the way in 
which medicine came to understand the 
functioning of the human and animal body 

2.! Arun Ramchandran - Dept. of Chemical Engineering and 
Applied Chemistry, Univ. of Toronto, Toronto, ON - Using 
time scales to unravel mechanistic understanding in 
particulate flows 

3.! Glenn Hibbard - Dept. of Materials science and 
Engineering, Univ. of Toronto, Toronto, ON - Time and 
change set against an atomic lattice 

12:00 Box lunch 

12:15 Departure of bus from the Munk Centre to Niagara-on-the-Lake – https://www.niagaravintagewinetours.com/  (ticketed event) 

Visit to 2 wineries (Megalomaniac and Peller Estates) with guided tour, tasting + reception and dinner at Konzelmann Estates 

6:00-6:45 Keynote Speaker (held at Konzelman Estates - Niagara on the Lake) 
Dr. Steffan-Sebastian Bolz- Dept. of Physiology, Univ. of Toronto, Toronto, ON  
Time well spent: Benefits of strategies to internationalize research programs 

7:00-8:00 
 

8:00-9:00 

Dinner – tables arranged by Discipline with mix of experienced and early researchers: Theme – ‘Looking forward and back in 
Time – benefits of research overseas’ 

Roundtable Discussion (10 min/discipline + discussion) 

9:00-9:30 Departure from Niagara-on-the Lake to Toronto 
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Day 4 (Sunday, May 8, 2016)  
 

9:00-10:00 Campbell Conference Facility  
Humboldt Association of Canada General meeting 

Munk Center Room 208  

German Research Information Session for Early Career 
Scientists 

1.! DAAD Information Session – Myka Burke 
2.! Mitacs – Ridha Ben-Mrad 
3.! HFLOC/ Alexander Von Humboldt Foundation – 

Katrin Amian 

10:00-11:00 Campbell Conference Facility  

Keynote Speaker  
Professor Hans-Jürgen Lüsebrink, Universität des Saarlandes, Saarbrücken  
Time - Intercultural challenges and transdisciplinary approaches of a universal category. 

11:00-1:00  Campbell Conference Facility  

Chair: Myka Burke  

4 talks – 20 min each + 10 min discussion 
1.! Gernot Wieland - Dept. of English, Univ. of British Columbia, North Vancouver, BC -  “On Time”: Ruminations on 

the Etymologies of Time-related Words  
2.! Christopher Essex - Dept. of Applied Mathematics, Univ. of Western Ontario, London, ON, Slow Time 
3.! Alice Kuznair-  Germanic)Studies,)University)of)Waterloo,)Waterloo,)ON - Why)History)Matters:))Understanding)

Homeopathy)through)the)Lens)of)1800 
4.! Ashok Aklujkar - Dept. of Asian Studies, Univ. of British Columbia, Vancouver, BC - A past relevant to the present 

(and perhaps also to the future) 

1:00 Lunch and departure 
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Name: Edgar Acosta 

Email Address: edgar.acosta@utoronto.ca 

Department and Institution: Chemical Engineering and Applied Chemistry, University of 
Toronto. 

 

During a single breath – connecting the changes at the molecular, alveolar and lung 
scale 

During a single breath there are several dynamic processes that take place at different 
length scales and that integrate to allow gas exchange between air and blood.  During 
exhalation, the volume of the lung reduces along with the volume and area of the alveoli. 
As the area of the alveoli reduces, the lung surfactant lipid and protein molecules are 
compressed to reduce the surface tension of the alveolar liquid to near zero values, 
preventing lung collapse.  The expansion and compression of molecules at the interface 
play a big role on the pressure-volume curves that define our lung compliance. This work 
introduces an algorithm for the prediction of lung pressure (P), volume (V), interfacial area 
(A), and surface tension (γ) as a function of time. This algorithm incorporates previous 
thermodynamic models that correlated instantaneous values of P-V-A-γ and a recent 
compression-relaxation model (CRM) that has been used to fit and predict the dynamic 
surface tension of lung surfactants compressed in in-vitro devices. Predictions from this 
CRM-PV algorithm were compared to experimental values obtained in lung mechanic 
studies involving rabbits, mice, acid-injured mice models of acute respiratory distress 
syndrome (ARDS), and mice ventilated using a combination of high and low frequency 
inspiration-exhalation cycles. Typical CRM parameters used to simulate various 
ventilation scenarios produced reasonable predictions of the experimental pressure-volume 
curves. These simulations suggest that this algorithm could be useful in the optimization 
of surfactant therapies and in understanding the role of tissue and capillary contributions 
in various pathologies. The need to incorporate the friction (flow) pressure losses into the 
model is also discussed. 
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Name: Ashok Aklujkar 

Email Address: ashok.aklujkar@gmail.com 

Department and Institution: Asian Studies, University of British Columbia 

 

A past relevant to the present (and perhaps also to the future) 

Relatively sophisticated philosophical thinking about time is found even in the oldest 
accessible stratum of India's Sanskrit literature (datable to a period not later than 1900 B.C. 
according to the latest objective research). The pre-Classical epics such as the Rāmāyaṇa, 
Mahābhārata and the Purāṇas, spanning the centuries subsequent to the older texts of the 
Vedic genre, preserve folk views of time, as well as popular understandings and summary 
recapturings of what the contemporary philosophers must have said. In addition, an 
exploration of where time should be accommodated in their systems occupies the minds of 
astronomers, astrologers, physicians, physicists and metaphysicists.  Acceptance of long 
time spans, entertaining of the possibility of cyclicity of time and grappling with the issue 
of computation of time are the noteworthy features of what the ancient Indian Brahmanical, 
Buddhist and Jaina thinkers have said in their works. The focus of my paper, however, will 
be on what the first accessible unmistakably analytical (i.e., linguistically oriented) 
philosopher of the world, Bhartṛ-hari (not later than 450 A.D., probably as early as the first 
century B.C.) has to convey to us in his Trikāṇḍī/ Vākyapdīya. 
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Name:  Kathryn Brush 

Email Address:  kbrush@uwo.ca 

Department and Institution:  Visual Arts, University of Western Ontario 

 

Motorized Romanesque: Mapping Medieval Art before and after World War I 

This paper explores the issue of “time” in relation to the accelerated study of medieval art 
in the early decades of the twentieth century. It does so by focusing on the work and 
scholarly imagination of the legendary Harvard medievalist Arthur Kingsley Porter (1883-
1933). While European scholars analyzed the artistic production of the Middle Ages 
according to modern political boundaries, Porter projected a transnational vision of 
medieval artistry that emphasized mobility across ethnic and linguistic frontiers. In his 
most celebrated book, Romanesque Sculpture of the Pilgrimage Roads (10 vol., 1923), the 
American scholar hypothesized that itinerant architects and sculptors had worked at 
multiple sites along the medieval pilgrimage roads, hence promoting the exchange of 
artistic ideas across Europe. 

Porter’s novel theories established the parameters for the research of legions of scholars 
during the twentieth century. Yet, remarkably little critical study has been directed to his 
methodologies and the circumstances in which he formulated his research program. My 
work with Porter’s unpublished papers, now in the Harvard University Archives, 
demonstrates that his scholarship pivoted on complex issues pertaining to time. Porter 
studied Europe’s pre-mechanized Middle Ages, but he employed the newly invented 
technologies of his own day, particularly photography, to visualize and “capture” that 
distant past. He sped all over Europe in a chauffeured automobile, experiencing time, 
travel, and “history” in ways that diverged substantially from the conditions in which 
medieval artists worked. To what extent was Porter’s knowledge production about the 
Middle Ages shaped by his own modernity? This paper explores some of the creative 
tensions linking past and present in Porter’s scholarship. It will also suggest that Porter’s 
utopian conception of a unified medieval Europe, as portrayed in his landmark publication 
of 1923, responded in significant ways to the events of the First World War. 
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Name: Steffen-Sebastian Bolz 

Email: steffensebastian@me.com 

Department and Institution: Physiology, University of Toronto 

 

Time well spent: Benefits of strategies to internationalize research programs 

Several Canadian and German public universities rank among the best in the world with 
scientific performances and research outputs that exceed national and international 
benchmarks. Yet, new competitors and an increasingly complicated research and funding 
environment require innovative solutions to sustain global academic leadership: gaining 
access to globally circulating talent, ideas, funding and partnerships is the main challenge. 
Embracing opportunities to globalize research and education is key to academic success, 
economic stability and sustaining growth. Canadian universities can uniquely excel in the 
international sphere: exceptionally diverse faculty and students have the intercultural 
competence necessary to navigate different cultural, societal and legal environments 
effectively.  

Overcoming the multi-layered challenges of the current era requires strategic partnerships 
and cooperation; favorable relations between Canada and Germany present an ideal 
opportunity to advance joint academic initiatives. The Comprehensive Economic Trade 
Agreement between Canada and the EU (CETA) provides a permissive and stable 
environment to pursue German-Canadian initiatives that encourage academic, research and 
industry partnerships, facilitate access to both education systems and job markets and 
promote the recruitment of European students to Canada and Canadian students to Europe.  

Together with German public and private partners, the UofT Faculty of Medicine and the 
Heart and Stroke/Richard Lewar Centre of Excellence have developed an 
internationalization strategy to access global opportunities for funding, recruitment of 
talent and public-private partnerships. The proposed think tanks will be designed to pursue 
clearly defined research and educational opportunities in scientifically and economically 
supportive environments; they will provide the physical and intellectual infrastructure to 
support multidisciplinary efforts with diverse public and private partners and they will 
secure eligibility for funding and public support by operating in full compliance with local 
regulations. 
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Name: M. Jamal Deen  

Email: jamal@mcmaster.ca 

Department and Institution:  Electrical and Computer Engineering Department & School 
of Biomedical Engineering, McMaster University 

 

Smart Sensors for the Grand Challenges in Environmental and Health Applications 

Two of the grand challenges in engineering are in the environmental and healthcare fields. 
In the environmental area, clean water for everyone is critical because water is a vital and 
necessary resource for all humans. However, chemicals and bacteria in drinking water pose 
significant health risks for us. To improve the safety of drinking water, sensitive, low-cost, 
rapid detection methods are required for water quality monitoring. Here, using Raman 
spectroscopy, a non-contacting, non-destructive, optical technique for chemical and 
biological analysis is developed. Since water is a weak Raman scatterer, then Raman 
spectroscopy is an especially promising technique for water quality monitoring. However, 
the low concentration of contaminants in water and the small Raman cross-section demand 
an integrated system consisting of ultra-sensitive, low light level detectors and associated 
electronics. So in the first part, we describe an entire Micro-Raman spectrometer system. 
We also we describe our work on developing sensitive, small-size, flexible, easy-to-use, 
reliable and low-cost pH and chlorine sensing devices that are integrated with 
preprocessing modules and electronics towards smart sensors for drinking water quality 
monitoring. In the second part related to the healthcare challenge, we investigate 
biomedical imaging modalities such as time-of-flight (ToF) positron emission tomography 
(PET) and fluorescence-lifetime imaging microscopy (FLIM) for molecular and cellular 
imaging in medical diagnostics. To obtain high precision, high temporal resolution and 
high contrast medical images for more accurate diagnoses, state-of-the-art integrated 
electronics with high sensitivity, high counting rates and fine time resolution are needed. 
To meet these requirements, single photon detectors designed in standard, low-cost, deep 
sub-micron silicon technologies are employed. This approach also allows us to take 
advantage of the inherent speed and increased integration density afforded by the state-of-
the-art silicon processes. We will describe the main components of high-performance 
biomedical imaging systems that combine integrated circuits with high-speed single photon 
detectors. The key design goals of high-resolution, high throughput, good linearity, wide 
measurement range, small size and low power, as well as results from extensive testing 
will be provided and discussed. 
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Name: Christopher Essex 

Email Address: Essex@uwo.ca 

Department and Institution: Applied Mathematics, University of Western Ontario 

 

Slow Time 

Humans experience a narrow window of timescales. On timescales too short (fast time) 
nearly simultaneous and simultaneous become blurred. Too quick tends to be too small 
also: think of atoms colliding. Ultra-long timescales (slow time) reflect events that we don't 
see either: think geology. We are naturally biased toward happenings within our narrow 
window. We get distracted by faster events, get bored, or don’t live long enough to develop 
good intuition beyond the slow time limit. What if we could move our window beyond it? 
What would it be like? Many things we are used to, disappear, while other new dynamics 
and structures emerge. Just as the physics of “nanoscales” is different from our everyday 
world, so too will the physics and mathematics of “megascales” be different.  Through 
images, videos, and calculations we will visit worlds where people and wind disappear, 
water drifts like snow, and the Sun becomes sparkling arches that no human eyes will ever 
see. 

 

(Note this talk was the 2014 public lecture for the Canadian Applied Mathematics Society) 
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Name: Evan Evans  

Email Address: evans@phas.ubc.ca  

Department and Institution: Physics and Pathology, University of British Columbia 

 

Strength and stability of soft biological materials: it’s all about “time” under stress!  

Fundamentum Natura: strength and stability of biological structures are ultimately limited 
by thermally activated nucleation of a critical defect within a macromolecular complex at 
the nanoscale. Crucial to the survival of a tissue cell and its life machinery – plus the multi-
cellular macrostructure itself, strategic sites for stress-driven failure are protein 
conformations, protein-protein bonds, and membranes. Although potentially self-healing, 
refolding a mechanically denatured protein, reconnecting a broken protein-protein bond, 
or closing an unstable hole in a membrane requires nearly immediate suppression of stress 
to avoid catastrophe! Emphasizing the importance of stress history, and stress rate in 
particular, I will illustrate the physics that governs the kinetics of failure and recovery using 
examples from single molecule and single membrane experiments.   

E.A. Evans, D.A. Calderwood, Science 316 (2007) 1148! 1153; E.A. Evans, B.A. Smith, 
New Journal of Physics 13 (2010) 095010 (pp 29)   
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Name: Brett Fairbairn 

Email Address: brett.fairbairn@usask.ca 

Department and Institution:  Centre for the Study of Co-operatives, University of 
Saskatchewan 

 

Time Changes a Person:  Raiffeisen 1818-1918-2018 

The name Friedrich Wilhelm Raiffeisen (1818-1888) is, arguably, one of the best-known 
names in German history, yet the man himself has been understood or misunderstood in 
different ways throughout the nearly two hundred years since his birth.  The rural co-
operatives and credit unions founded and inspired in the 19th century by Raiffeisen became 
models for others throughout the world from India to Africa to North America.  Successor 
co-operatives in many other countries still bear his name.  Yet spite of the diffusion of his 
inventions, Raiffeisen the man is less well-known.  He was very much a product of his time 
– religious, socially conservative, patriotic – in ways that have made it difficult for people 
of subsequent generations to identify with him.  This paper considers how time has changed 
Raiffeisen:  how he was understood in his own time, on the hundredth anniversary of his 
birth in 1918, and today as we approach a Raiffeisen bicentenary.  Present-day interest in 
social innovation may enable us to see Raiffeisen in new ways, illuminated by the light of 
new times and new challenges.  This paper is based on original research in German libraries 
and archives, conducted in collaboration with the Institut für Genossenschaftswesen an der 
Humboldt-Universität zu Berlin.  The research collaboration was funded by the Alexander 
von Humboldt Stiftung. 
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Name: Matthias Fritsch 

Email Address: matthias.fritsch@concordia.ca 

Department and Institution: Philosophy, Concordia University, Montreal 

 

The Time of Intergenerational Relations 

Intergenerational and environmental duties are high on the agenda of global publics. As 
US President Obama said in the fall of 2014 before the UN, “We are the first generation to 
feel the impact of climate change and the last to be able to do something about it”. Despite 
possible doubts about the seriousness of his intentions, Obama is right that the global 
environmental crisis calls on democratic nation states to rethink the present time in the 
context of long-term intergenerational relations. We must see ourselves as only one 
generation among many others before and after us, while also seeing ourselves as unique 
in being singled out by a special responsibility for the future. What is to be reconceived is 
the nature of democratic sovereignty in relation to the time of intergenerational relations. 
In my talk, I will suggest turn-taking as the best model for this situation, for several reasons. 

First, time itself may be thought in terms of taking turns. Each time is unique and 
irreplaceable, but its uniqueness has to be squared with the fact that the now, each time, 
consists only in coming to be from other times and passing away into yet other times. 
Taking turns is a way of trying to think together this relation between irreplaceability and 
replacement, or singularity and multiplicity. What is irreplaceable each time is its turn, but 
such a turn consists only in a granting of presence by past and future. Second, the ancient 
Aristotelian definition of democracy as rulers taking turns with the ruled in governing 
suggests an intergenerational extension: the present generation takes turns with the 
preceding and the following generations in governing democratic institutions. Thus, future 
generations have a claim on present decisions. Third, for reasons I will discuss, this 
reconceptualization of the time of sovereignty not only applies to democratic institutions, 
but also to the earth and its climate. We the present generation may not treat the earth as 
our exclusive property; we merely own our turn with it, a turn to be taken in view of future 
turn-takers. 

 

 

 

 



2016 HUMBOLDT KOLLEG: TIME 

   
 

22 

 

Name: Richard N. Henriksen 

Email Address: henriksn@astro.queensu.ca 

Department and Institution: Physics, Engineering Physics and Astronomy, Queen's 
University 

 

Time is what is manufactured by clocks 

Relativity makes time a dimension in which one moves. However unlike space it is 
anisotropic in the sense that one does not go backwards as well as forwards in this 
dimension. Moreover there is no equivalent of velocity, which is the rate of moving in 
space. Applying a rate to the passage of time implies another time and so on to infinite 
regression. Yet the belief by physicists in this dimension is strong, even though in General 
Relativity the measure of time depends on `location' in the other dimensions. Traveling 
backwards or forwards in time is beloved of fiction writers since the epoch of H.G. Wells. 
We all go forwards but the fictional belief requires varying the rate. We can even do that 
according to Relativity if we can go fast enough, but returning home or going backwards 
is not possible according to our present understanding. Yet even Einstein in a letter of 
condolence to the wife and son of his dear friend Michele Besso on his death persists in 
calling the distinction between past, present and future `an illusion'---albeit a stubborn one. 

Quantum mechanics has time, but not as a dimension. It merely marks the evolution of a 
physical system. In fact in practice all time resides in the evolution of physical systems, 
particularly in periodic ones--”Time is what is manufactured by clocks”. I find this to be 
very true and I will use this to argue that time as dimension is erroneous and that the error 
lies possibly at the base of the conflict between Relativity and quantum mechanics. 
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The Politics of Memory: How Democracies Deal With the Crimes of Past Regimes 

Human memory is never an objective fact, a collection of fixed, stored data that can be 
downloaded or accumulated for later use. What is being remembered and how events are 
being recalled depends very much on social conditions. Interests shape individual as well 
as collective memory. 

Collective memory constitutes the informal widely accepted perceptions of past events in 
which the collective identity of a people is mirrored. This identity is strongly influenced 
by the official definitions, rituals and laws of the state. The memorials that a state erects, 
the national holidays selected, the museums subsidized, the speeches of politicians that 
celebrate or mourn the past and define a state’s self-perception in laws and public 
institutions - are all contributions to collective memory that changes over time. Divided 
memories exist when sizable groups within the same state simultaneously attribute 
different meanings to the same history, just as individual witnesses to car accidents testify 
to the same event in surprisingly contradictory terms. 

Five forms of grappling with the past can be distinguished: 1. Amnesia Japan, Spain, 
Russia) 2. Trials and Retribution (Nuremberg, International Criminal Court) 3. Lustration, 
i.e. disqualification of collaborators from public office (GDR, Eastern Europe) 4. 
Restitution and Reparations (Germany to Israel, Canada and Australia to First Nations) 5. 
Truth Commissions (South Africa, Latin America, Canada). Several of these strategies are 
frequently employed simultaneously or with different emphases over time. Of all cases, the 
one country with the greatest historical criminal record, Germany, is now also widely 
acknowledged as the most successful example of reconciliation and political education. 
The paper compares and reflects on the circumstances, successes, and shortcomings of 
these five strategies to deal with Vergangenheitsbewӓltigung. 
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Did the Universe Happen in time? 

This paper addresses the question: Did the beginning of the universe coincide with the 
beginning of time, or is the universe timeless, i.e., eternal? There have been partisans of 
both hypotheses. The Big Bang Theory requires a particle that exploded, simultaneously 
creating both the universe and time. Instead of calculating backwards to the time of 
creation, as Archbishop Ussher did in the seventeenth century, we must calculate 
backwards to the Big Bang. The universe has a birthday, even if not Sunday, October 23, 
4004 B.C.E. 

However, the idea of a beginning for the world (and time) was an innovation. 
“Newcomers” such as Plato, Aristotle, St. Augustine, and Stephen Hawking would have 
agreed on the essential point that the world had a beginning, and so did time. The essential 
point of difference between the Platonic-Aristotelian position and that of St. Augustine was 
whether matter always existed in some form (Plato-Aristotle), or created simultaneously 
with universe (Augustine’s creatio ex nihilo).  It is perhaps surprising, however  that no 
Greek thinker prior to Plato would have accepted either the Platonic-Aristotelian idea of 
creation from existing matter, much less the idea of creatio ex nihilo espoused by 
Augustine. The communis opinio of almost every thinker between Thales of Miletus and 
Democritus held that the universe is uncreated, always existed, and always will exist. 
Matter is eternal and indestructable. The same holds for motion. But if these always existed, 
they must have existed in a kind of time that is qualitatively no different from the time we 
experience now. There was no barrier between time and eternity to raise the troublesome 
question of what God did before he created time. 

This paper will review the speculations on time, matter, and motion of early thinkers such 
as Anximander, Anaximenes, Heraclitus, Anaxagoras, and the atomists Leucippus and 
Democritus, and will attempt to show the innovation that pointed towards a beginning for 
time and motion. 
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Time and change set against an atomic lattice 

This talk will look at the question of time and how it relates to material change.  As 
understood in physical metallurgy, a lattice is a regular arrangement of atoms through three 
dimensional space.  It also represents one of the simplest conceptual starting points for 
understanding the nature of material transformation, and therefore of time.  Change is 
understood here by the dynamics of internal lattice defects.  These are subtle perturbations 
to the surrounding lattice structure and they represent regions of localized excess energy. 
This talk will contend that the lattice and the defects on that lattice can act as a conceptual 
reference for understanding the hierarchical nature of material change.   
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Beta band (13 – 30 Hz) oscillations in the brain and timing of movements 

Brain rhythms at (13 – 30 Hz) can be recorded in many structures in the brain that control 
voluntary movements such as the spinal cord, basal ganglia, thalamus and motor cortex. 
However, some involuntary movements such as tremor have an intrinsic timing of a 4 – 6 
Hz and cause disabling motor problems for patients with Parkinson’s disease (PD) and 
essential tremor. We have recently recorded these oscillations in brain activity in essential 
tremor and PD patients during surgical implantation of deep brain stimulation electrodes 
for the control of their symptoms. We found that the oscillations switched from the beta 
band down to the tremor frequency just before the tremor started. This occurred in both the 
motor thalamus as well as another surgical target the subthalamic nucleus.  We are 
interested in measuring beta oscillations when there are problems with timing, such as 
when the patients have a loss of the timing of walking or reaching. This is known as 
Freezing of Gait and can lead to falls and fractures in more severely affected patient. We 
will measure beta oscillations before these episodes to see if an excessive activity of these 
motor timing signals are responsible for the sudden stopping ongoing movements such as 
walking. 
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The Brain in Time, Time in the Mind: The Neurophenomenology of Time  
 

Among the various intertwined concepts of time at our disposal, two are of especial interest 
for our understanding of ourselves, the cosmos, and our place therein. We have a physical, 
cosmological concept of time, time as understood by the hard sciences. Quantifiable and 
precisely measurable with the concepts and instruments of modern physics, it is the time 
in which the story of the stars unfolds. On the other hand, we have an experiential, 
phenomenological understanding of time – however implicit and inarticulate it may remain 
for the most part – elaborated in various ways by certain philosophers and other humanistic 
disciplines. This is the lived time in which the histories of human beings individually and 
collectively unfold. Assuming that these two concepts of time are not obviously one and 
the same, the pressing question for anyone who seeks a unified understanding of our place 
in the cosmos is that concerning the relationship between these two notions of time. 

I will develop this problematic and explore one recent attempt to solve it proposed by 
neurophenomenology. Phenomenology is the philosophical tradition that strives for a 
rigorous analysis and description of lived human experience. Neuroscience is the empirical 
study of the brain as the organ necessary for the lived experience studied by 
phenomenology. Neurophenomenology attempts to incorporate the resources of 
phenomenology and neuroscience to generate a unified understanding of the human being 
as expressed in our best first- and third-person understandings of ourselves. I will critically 
review recent neurophenomenological work on time, asking whether neurophenomenology 
truly holds the promise of building a bridge between the first- and third-person accounts of 
time, and thus between the humanities and the hard sciences. My hope is that this paper 
can provide a point of contact for the various disciplinary approaches to time to be 
presented at the conference. 
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Dendrochronology: From Seconds to Centuries 

Time is a fundamental component of studying the environment. By definition, change 
requires time. Concerns over environmental or climatic change would not exist without a 
past for comparison. Similarly, projections for the future intimately rely on an 
understanding and knowledge of past changes. These concepts are particularly valuable for 
dendrochronology, a field truly anchored in time. Dendrochronology is the investigation 
of records contained in the structure of annually dated growth rings and their application 
to various environmental and historical questions. Many questions can be considered 
through the lens of time and tree-rings. For example, were harvests in the year 1824 worse 
because it was colder than average? When were the timbers in that historical structure felled 
and used for construction? How frequently do we expect fire on a landscape and how does 
the landscape respond to this disturbance? However, environmental influences on tree 
growth span temporal scales, from seconds to centuries, and improved mechanistic 
knowledge of tree-ring formation across this spectrum is essential to accurately evaluate 
response to environmental change. Investigations of intra-annual tree growth attempt to 
bridge existing temporal gaps and improve perspectives on the importance of short time 
scales on tree growth. Recent work is also considering if time is not only the stage on which 
change plays out, but may also have a role in the response. 

In this talk, I will introduce the science of dendrochronology and present multiple examples 
of research outcomes from my own projects ranging geographically from Canada’s North 
to the Swiss Alps revealing both applications of tree ring research and how time is 
inexorably linked to these findings. 
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“Time and Space in ‘The Three Living and the Three Dead’ from the Psalter of Bonne 
of Luxembourg”   

The moralizing tale of the Three Living and the Three Dead, which first emerged in late 
thirteenth-century France, relates an encounter in which animated corpses admonish young 
aristocrats and advise them to pay more attention to the fate of their immortal souls than to 
worldly pleasures. “As you are, so we once were; as we are now, so shall you become!” 
declares one of the dead in many variations on the tale. Textual versions of the poem of the 
encounter were occasionally accompanied by illuminations, and the Three Living and the 
Three Dead in the Psalter of Bonne of Luxembourg (MMA, Cloisters 69.86, fols. 321v-
322r), attributed to Jean le Noir and dated ca. 1349, is one such example.  In Bonne’s 
Psalter, living and dead have been arranged in two groups of three, as though in 
conversation, and have been depicted on opposing folios, separated by framing elements 
and by the gutter of the manuscript. This spatial division between the groups of living and 
dead across the gutter also articulates a temporal divide. The different dress and hairstyles 
sported by the living communicate their range of ages. The dead have been distinguished 
from one another in even more palpable ways. The bodies of the dead were represented 
from left to right in ever-increasing levels of decomposition, which was a pictorial strategy 
for suggesting the passage of time. As living have been set against dead in the book, so the 
reader/ viewer is in turn confronted by the encounter represented on the page, establishing 
yet another temporal dimension. The ways in which a variety of temporalities co-exist on 
the page has not been pointedly addressed in earlier scholarship on this representation.  

  
   2    This image was produced within a larger interpictorial and intertextual network, as 
the tale was well known in France by the mid-fourteenth century. Still, as no textual version 
describes the living in terms of their ages or appearance, or the animated corpses with 
respect to the extent to which each has suffered decomposition, the artist had agency in the 
execution of the composition. As the work of Beat Brenk and Michael Camille among 
others has shown, illuminations that accompany texts should not be thought of as restricted 
illustrations dependent on a master text, but rather as contributions to, even comments on, 
a particular variation of a text, creating an unprecedented intervention into the history of 
telling the story in the process.  
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In sum, this paper will discuss the pictorial strategies employed by Jean le Noir to suggest 
different moments as well as the passage of time in the representation of the Three Living 
and the Three Dead in the Psalter of Bonne of Luxembourg. In addition, it will 
contextualize the inclusion of the moralizing tale amongst the other accessory texts 
appended to the Psalter and will consider how this tale functioned for Bonne in the context 
of her devotional practice.     
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Vascular time: TNF as a central regulator of circadian vascular behaviour, blood 
pressure control, and cardiovascular health 

Authors: Jeffrey T. Kroetsch, Faisal Alibhai, Tami A. Martino, and Steffen-Sebastian Bolz 

Our bodies follow daily rhythms guided by the brain’s master circadian clock, which 
synchronizes the secondary molecular clocks found in all tissues. This “top-down” 
mechanism harmonizes internal cellular time with the external day/night cycle. Optimal 
health requires adherence to these daily cycles; diseases occur when these rhythms are 
chronically ignored. 

In the cardiovascular system, the heart and vasculature are clocked in an inverse and 
complementary fashion. During the wake period, maximal cardiac activity is associated 
with reduced tone in the smallest blood vessels that regulate tissue blood flow and blood 
pressure. During sleep, the reverse pattern occurs. This temporal relationship optimizes 
daytime blood distribution, permits the heart’s recovery in sleep-time, and maintains 
adequate blood pressure at all times. While the mechanisms underlying cardiac rhythmicity 
are well established, the molecular signals clocking the microvasculature are virtually 
unknown. 

We have recently uncovered that myogenic responsiveness, the ability of small arteries to 
match resistance to pressure and the single-most important regulator of microvascular 
behavior, is precisely clocked. Myogenic responsiveness peaks during sleep-time to 
generate the resistance necessary to maintain blood pressure despite reduced cardiac 
activity. Mice with mutated molecular clocks show blunted rhythmicity in their myogenic 
responses and, over their lifetime, develop high-output heart failure. 
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Why History Matters:  Understanding Homeopathy through the Lens of 1800 

The founder of homeopathy, Samuel Hahnemann, came up with the notion of similia 
similibus curentur in Germany in 1796.  Although homeopathy as practised today is 
thoroughly indebted to Hahnemann, it is rarely acknowledged that it is a product of its 
time.  Instead, homeopathy is interrogated in terms of evidence-based medicine.  I would 
like to suggest, however, that homeopathy be scrutinized solely as a phenomenon of the 
era in which it arose, precisely because it can be made intelligible via its historical context.  
Without knowledge of the conceptual currents around 1800, homeopathy as practiced and 
commercialized today remains a mystery and miracle to some—and quackery to others.  
What neither position recognizes is that it is an anachronism left over from medical and 
scientific beliefs held 200 years ago.   The fact that different modes of scientific inquiry, 
especially in the medical field, ended up being victorious does not mean that we should not 
look at this earlier period.  Put as simply as possible, if such conundrums as “how can a 
substance diluted so many times heal?” can be accounted for in terms of how medicine was 
practiced circa 1800, then it behooves the scholar to do so. I shall thus look at what was 
considered scientific method at the time, as well as compare homeopathy to intellectual 
and philosophical movements in Germany at the beginning of the 19th century. 
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Time in Physics: what is the physical nature of time? 

The paradox of time is that while physics can measure time very precisely the precise 
nature of the phenomenon of time is still shrouded in mystery. An intuitive way to look at 
time is that of a two-directional arrow which connects the present with the past and the 
future. Artists find it generally easier to deal with abstract constructs and notions, an 
example being Tizian’s painting “Allegory of time” where the old man (Tizian himself) 
looks back into the past, his young nephew looks ahead into the future and his mature son 
looks straight at us in the present. Most events in our daily lives can get along with this 
model of time whereas the natural sciences use the space-time model.  In physics time is 
considered the fourth dimension, in addition to the three dimensions of space.  Today 
physics can measure time scales ranging from atto-seconds (18 zeros followed by a 1) in 
molecular physics, to light-years (9.5 billion km) in astrophysics, but what really is the 
phenomenon of time? Did time always exist or does it have a beginning, e.g. the Big Bang 
for astrophysicists or the Creation of the World for theologians? And if so, what was there 
before? Actually, these are less scientific and more philosophical questions that were 
addressed (but not elucidated) by Stephen Hawking in his entertaining bestseller “A Short 
History of Time”. 

 

 

 

 

 

 

 

 

 



2016 HUMBOLDT KOLLEG: TIME 

   
 

34 

 

Name: Rolf Mathewes 

Email Address: mathewes@sfu.ca 

Department and Institution: Biological Sciences, Simon Fraser University 

 

Back to the Future: Time Travels Of a Paleoecologist 

Paleoecology is the study of changes in past environments and how they have affected 
ecosystems and organisms, including humans.  Understanding the effects of past 
environmental changes facilitates better understanding of current conditions, and allows 
for informed speculation about possible future changes in regions of interest.  Examples 
from my experience in time travel include the history of droughts and fire in Western 
Canada, and a focus on current research in the Black Forest of Germany during the last 
millennium. Our studies attempt to untangle the difficult problem of separating historical 
human impacts from past climate changes. Some major cultural disruptions in Europe have 
recently been attributed to climate change as the ultimate driver during the Little Ice Age 
(ca 1550-1850 AD), although the consequent famines, wars, and other stresses are usually 
interpreted as caused by economic, social, or political factors.  Environmental change has 
played an important role in past human affairs, and will no doubt be a major factor during 
the Anthropocene, the current and future world dominated by human activities.  As 
Winston Churchill said, “The farther back you can look, the farther forward you are likely 
to see”. 
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Controlling the Timing of Breathing in a Flash of Light 

For every breath, the brain repeats the same cycle to generate inspiration and expiration, 
ventilate the lungs and sustain metabolism. The complex coordination of respiratory 
muscles required for rhythmic breathing is generated by the respiratory network, an 
heterogeneous network of neurons located in the brainstem. At the core of the network lies 
the preBötzinger Complex, an unique collection of neurons generating rhythmic breathing 
in mammals. Although it is known that the preBötzinger Complex is essential to generate 
breathing, identification of its role in regulating the timing of the breathing cycle and the 
coordination of respiratory muscles remains elusive. 

Using optogenetics, a neuroscience approach to quickly, reversibly and selectively 
manipulate the activity of neurons, we dissect the roles of preBötzinger Complex neurons 
in regulating the timing of the breathing cycle. Using adeno-associated viral vectors, we 
selectively express photo-sensitive channels, called opsin channels, in specific populations 
of preBötzinger Complex neurons in mice. We then use laser lights to quickly and 
transiently activate opsin channels and manipulate respiratory motor activity.  

PreBötzinger Complex cells expressing the excitatory neurotransmitter glutamate control 
rhythm and motor output, whereas preBötzinger Complex neurons expressing the peptide 
somatostatin only control rhythm. More precisely, glutamatergic and somatostatin 
preBötzinger Complex neurons contribute to the early phase of the breathing cycle, 
therefore suggesting that they initialize the breathing cycle. 

Using light to manipulate breathing time, our data identify the types of neurons regulating 
respiratory motor activity and regulating the breathing cycle in mammals. 
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Can Motion Reveal the Health of Buildings and Bridges? 

The movement of buildings and bridges with respect to time is often imperceptible to 
occupants and drivers, yet is a relatively commonplace occurrence. Designers often view 
such motions as a nuisance to be avoided or better, mitigated. In contrast, these motions 
contain vital information regarding the hidden health of the structure. Akin to a doctor 
using symptoms for diagnosis, an engineer can use structural movements as indicators to 
predict impending structural failures. Large structural failures cause large discrepancies in 
motions, but often the subtle changes are what we are looking for as they are harbingers of 
impending failures. The technology surrounding this exercise is both mathematically 
challenging and also of value to the society. This talk will present an overview of the basic 
ideas of inferring subtle changes in the health of structures using vibration measurements. 
Case studies where such an exercise has been undertaken by the presenter and his students 
will be showcased. Finally, some of the challenges in adopting this approach for complex 
interconnected systems will be underscored. 
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Time is of the Essence: Working with Radioactive Isotopes in Medicine 

The role of metal complexes as therapeutic and diagnostic agents is burgeoning due to 
interest from many academic and industrial concerns; the design of ligands and their 
respective metal complexes plays a critical role in the success of such potential agents.  
Principles in the design of ligands and coordination compounds as drugs will be discussed 
in detail with examples from work in the speaker’s research laboratories presented to 
illustrate these principles.  These examples come from new radiopharmaceutical conjugates 
for diagnosis and therapy, where all the chemistry must take place in good time and easily, 
due to the short half-lives of the radioisotopes involved (minutes to hours). 
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‘The Heist’: Modern education, politics, and the scarcity of time 

Modern schooling turns on a linear concept of time. In Ontario, for example, degrees are 
granted based on requisite numbers of 3.0-credit-hour courses; high school diplomas 
require 40 hours of community service, plus 30, 110-hour course credits. The way in which 
minutes and hours are allocated represents intense political struggle. Increasingly 
prescriptive education policy dictates time use –reducing it to standardized curriculum 
outcomes (Pinto, 2012), and “scripted instruction” whereby programs prescribe minute-
by-minute time allotments, and word-for-word scripts of what the teacher is to say 
(Commeyras, 2007). 

For this session/poster, I problematize conventional notions of time in education by 
applying Bergson’s (2002/1907) critique of clock-time, conveyed as a string of pearls: each 
pearl represents a moment as a self-contained entity, each clock-tick moves us from one 
pearl to the next, thereby spatializing time. By contrast, Bergson (2002/1907) argues for 
an alternative “lived time” of duration that endures, flows, and integrates past and future 
into the present as memory and desire. 

I draw on empirical data from my prior research (Pinto, 2012; Pinto & Brard, 2014) to 
highlight the nature of struggles in policy production and in enactment that result in 
particular notions and uses of time – in education, and its bureaucratic counterpart, 
schooling. I argue that the politicized imposition of prescriptive policy and its implications 
on educational time are most accurately conveyed as a heist (“a crime in which valuable 
things are taken illegally and often violently from a place or person,” Cambridge 
Dictionary Online) in which teachers and governments compete over the use of scarce 
clock-time. 

Building on Bergson (2002/1997), Roy (2005) and Slattery (1995), I offer an alternative 
approach to conceptualizing time in education, and revisioning political practices to reverse 
the heist with the goal of greater teacher and student empowerment, and more equitable 
and “durable” (Roy, 2005) learning. 
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Using time scales to unravel mechanistic understanding in particulate flows 

The key to a mechanistic, scientific understanding of an engineering process is, quite often, 
the identification of the time scales of the various steps involved in the process.  Once the 
rate determining step or steps are identified, optimizing a process for a particular objective 
becomes straightforward.  In this work, we present three processes related to suspensions 
and emulsions research that exploit this idea.  First, we consider the transport of solutes in 
the flow of a concentrated suspension of non-Brownian particles through a conduit, such 
as encountered in blood flow through the cardiovascular system.  We show that mass 
transfer from the suspension bulk to the conduit walls is controlled by three mechanisms: 
molecular diffusion, shear-induced self-diffusion and secondary convection.  We then 
delineate regimes where each mechanism may dominate the mass transport process, and 
estimate the transport rate in these regimes.  This allows optimization of the rate of solute 
exchange between the wall and suspension.  Second, we consider the capture of particles 
suspended in a solvent using water droplets as collector particles, similar to froth flotation.  
We outline the various steps that need to occur in series to effect particle capture, and 
comment on the time scale of each step. Comparison with experiments confirms the rate 
determining step, and thus reveals the parameters that can be adjusted to maximize particle 
capture.   In the third example, we examine the possible sources of micron/sub-micron 
emulsified water drops in bitumen during the oil sands extraction process.  Such droplets 
are extremely difficult to separate from bitumen, and create significant problems in the 
upgrading of bitumen.  Using a time scale analysis, we demonstrate that these fine droplets 
are formed not by primary drop fracture, but rather by secondary breakup processes such 
as tip streaming. This allows prescription of operating conditions where small droplet 
formation can be avoided. 
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‘A Time in Between’:  The Strange Survival of Monarchical Saxony, 1866 

How did the Kingdom of Saxony and its Wettin dynasty so narrowly avoid extinction at 
the hands of Otto von Bismarck and Prussia in 1866? They managed to do so, remarkably, 
first in the crucible of war and then under duress from rapacious occupiers and unforgiving 
peace-makers. All this unfolded during a (temporally) brief but (historically) significant 
occupation lasting four months. 

When Saxony’s ruling house escaped the worst, did it rise from the ashes of Germany’s 
fratricidal war as a Phoenix, “reborn” as a loyal member of the emerging Reich? Or was it 
now a timid, domesticated breed—one that paid homage to the ascendant Prussian eagle 
with transparently artificial and increasingly ludicrous displays of power? Did Saxony’s 
defeat in 1866 signify a morality tale, a retelling of Paradise Lost perhaps? 

To Saxon King Johann and his court in exile, these open questions required the creation of 
new myths. During this four-month struggle to define who was a “loyal liegeman,” a “true 
Saxon,” and a “good German,” Johann and his entourage were not idle bystanders. As we 
shall see, distinctions between “patriots” and “turncoats” lay in the eye of the beholder 
during this “time in between.” Such distinctions offered more than one path into the new 
German Empire. 
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Name: Ilka Saal 

Email Address: ilka.saal@gmail.com 

Department and Institution:  University of Erfurt, Germany 

 

Recent Artistic Engagements with New World Slavery: Kara Walker’s Ludic 
Interventions in History  

Focusing on select art works by visual artist Kara Walker, such as her 2014 installation A 
Subtlety; or the Marvelous Sugar Baby, this presentation discusses the recent upsurge of 
various modes of irony, humor, and ludic signifying along with the provocative 
deployment of racial stereotypes in contemporary African American cultural engagements 
with New World slavery and its various traumatic legacies. It contextualizes this aesthetic 
development in relation to the canonical neo-slave narratives of the 1970s and 80s, 
attempting to trace significant changes and shifts in the poetics and politics in late 20th 
century and turn-of-the-century memory culture. It also reflects on the particular modes of 
access to the past that Walker’s and other contemporary artists’ playful interventions in 
history might enable. 
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Name: Frank W. Stahnisch 

Email Address:  fwstahni@ucalgary.ca 

Department and Institution: Community Health Sciences & History, University of Calgary 

 

A question of ‘time’ and ‘timing:’ How mid-19th-century French physiologists 
changed the way in which medicine came to understand the functioning of the human 
and animal body 

Until the beginning of the century before the last, natural historians (~ biologists) and 
physicians regarded the ‘actions’ and ‘principles’ of human and animal bodies as 
specifically governed by the substrate of morphological structures and physiological 
organs alone.  This concept, which major historians of science and medicine have called 
the model of ‘animated anatomy,’ had rained nearly uncontested until the beginning of the 
19th century.  However, during a period of massive social and political changes, generally 
associated with the advent of the French Revolution and new forms of scientific and 
medical education in Europe, tides gradually began to change for knowledge generation in 
the modern life sciences:  At institutions such as the École de Médecine and the Collège 
de France in Paris, a new group of influential physiologists and research scientists came to 
alter the ways how biomedical researchers were to understand the time-dependent 
processes in human and animal bodies ever since.  The field of science médicale, which 
the experimental physiologists François Magendie (1783-1855) and Claude Bernard 
(1813-1878) helped to create, now interpreted the actions of physiological systems as time-
dependent processes of bodily functioning in their own right.  This revolutionary change 
forever transformed conceptualizations and research methodologies in biomedicine, and 
traces of these developments can still be found in the prominent modern research programs 
of neuroscience, molecular biology, and epigenetics.  This historical presentation shall 
provide an overview of the fundamental research activities and experiments undertaken by 
mid-19th century laboratory physiologists in France, by exploring the specific context and 
‘timing’ in which these revolutionary changes occurred in the modern history of medicine 
and the life sciences. 
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Name: Adam R. Stead 

Email Address: astead2@uwo.ca  

Department and Institution: Visual Arts, University of Western Ontario 

 

In and Out of Time: Picturing the Cross in Medieval Cologne 

As a thing and a sign, the cross in the Middle Ages was both time-bound and timeless.  On 
the one hand, the cross stood for a specific event that took place at a specific time and in a 
specific place—namely, Christ’s Crucifixion.  On the other hand, medieval theologians 
saw the cross as traversing time, that is, as already prefigured at the start of time in Paradise 
(the Tree of Life) and as one of the signs that would reappear with Christ at the end of time 
at the Last Judgement.  Relics of the True Cross added a further layer to the cross’s 
temporality by creating a material bridge between the historical event of the Crucifixion 
and the medieval believer’s devotional present.  In this paper, I examine how artists in 
thirteenth-century Cologne grappled with the task of representing the cross’s complex 
temporality.  Looking at wall painting, stained glass, and reliquaries, I highlight art’s 
unique capacity to convey the cross’s time-bound and timeless nature and consider how 
artistic speculation on the cross’s relationship to time illuminates medieval notions of the 
nature of time itself. 
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Name: Markus Stock 

Email Address: markus.stock@utoronto.ca 

Department and Institution: Germanic Languages and Literatures, University of Toronto 

 

Time and the Erotic of Promise and Fulfilment in the Medieval German Dawn Song 

The paper discusses aspects of time, presence and erotic fulfilment in one of the most wide-
spread genres of medieval German lyric: the Dawn Song. The unifying feature of this genre 
is its insistence on time: there is a time for (illicit) love (the night) and for obeying societal 
norms (the day). The songs are invariably set at the exact moment when these two orders 
collide: at dawn, when the lovers embrace for one last time. Through their aesthetic 
capturing of the (fleeting) moment, the songs both validate the necessary passing of time 
as foundational for societal order and the lovers’ desire to defy time. This is mirrored in 
the poetic form of the poems themselves: their rhythmic structure (accentuating time), their 
integrated form (accentuating presence), and their intricate play with erotic promise and 
erotic fulfilment. To tease out this deep connection between poetic expression, temporality, 
and eroticism, the paper will focus on the dawn songs of three prominent medieval authors 
(Heinrich von Morungen, Wolfram von Eschenbach, Ulrich von Liechtenstein). 
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Name: Sree Ram Valluri 

Email Address:valluri@uwo.ca 

Department and Institution: Physics and Astronomy, University of Western Ontario 

 

Are Brown Dwarfs Reliable Astrophysical Clocks? 

S.R. Valluri, Sayantan Auddy, Shantanu Basu 

Brown dwarfs are failed stars that are too massive to be called a planet.  These enigmatic 
objects do not have enough mass to ignite hydrogen fusion and shine under their own   In 
order to consider brown dwarfs as reliable astrophysical clocks for ages throughout the 
galaxy, a good understanding of the age to mass degeneracy for the object is essential. 
Young brown dwarfs may have the same luminosity as that of an older but more massive 
brown dwarf or low mass star.  To find the luminosity of a brown dwarf it is important to 
estimate the effective temperature. Only then can the classic Stefan Boltzmann equation 
for estimating the luminosity can be used. 

Luminosity changes with time. It peaks to a maximum and then gradually cools over time. 
An effective expression of luminosity as a function of time and mass can be used as an 
estimate of time. Thus the cooling rate of the brown dwarf can effectively act as a clock. 

Brown dwarfs are adiabats with constant entropy.  Current studies have indicated that a 
plasma phase transition (PPT) to match the entropy at the interior and surface of the brown 
dwarf is not possible.  Thereby, this standard approach is not useful for finding the 
photospheric properties of a brown dwarf.  Alternative methods have to be found for 
finding the effective temperature of a brown dwarf. This is one of the great challenges in 
BD astrophysics. It is an open question now if these recently discovered objects can be 
used as astrophysical clocks. 
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Name: Aaron Wheeler 

Email Address: aaron.wheeler@utoronto.ca 

Department and Institution: Chemistry, University of Toronto 

 

Time-Resolved Phosphorylation Dynamics in Single Cells 

Elucidating the mechanisms that regulate cell function and fate requires the measurement 
of signalling events in response to perturbation. These mechanisms can be difficult to study 
as they occur at a range of timescales; for example, early signalling events such as cell 
surface-receptor phosphorylation occur within seconds to minutes after stimulus. Most of 
what is known about these events has been gleaned from traditional techniques (e.g. 
Western blot, flow cytometry) that are not capable of evaluating fast processes. In response 
to this challenge, we have developed a new technique called digital microfluidic 
immunocytochemistry in single cells (DISC). DISC uses digital microfluidics, a technique 
in which the positions of nanoliter droplets are controlled by application of electrical 
potentials to an array of electrodes, to enable the interrogation of cell signaling molecule 
phosphorylation upon pulsing with stimulus at the time-scale of ~seconds. The high time 
resolution of the technique has permitted surprising new observations—for example, a 10 
s pulse stimulus of 3 ng/mL platelet-derived growth factor PDGF is sufficient to cause 
>30% of adherent fibroblasts to commit to Akt phosphorylation (a phenomenon that was 
previously believed to require much longer periods of stimulation). With the ability to 
quantitatively probe signalling events with high time resolution at the single-cell level, we 
propose that DISC may be an important new technique for a wide range of applications, 
especially for screening signalling responses of heterogeneous cell populations. 
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Name: Gernot Wieland 

Email Address: Gernot.wieland@ubc.ca 

Department and Institution: English, University of British Columbia 

 

“On Time”: Ruminations on the Etymologies of Time-related Words 

English, as is well known, has borrowed from many languages, and “time”-related words 
are no exception. We have, e.g. “chronic” from Greek “chronos,” “temporal” from Latin 
“tempus,” and “Zeitgeist,” from German “Zeit.” English originally had two words for 
“time,” namely “tima” and “tid,” but the latter is now used primarily for the rising and 
falling of the ocean’s waters (though it survives in expressions such as “Yule tide”). The 
Greek word “is of uncertain origin,” but the Latin “tempus” derives from an Indo-European 
stem meaning ‘to stretch, to pull,” while both Old English words go back to a stem meaning 
“to divide.” For the Germanic people then, “time” was used to “divide” the seasons and 
the years, while for the Romans, “time” seemed to “stretch” out. If the connection that the 
Greeks made between the god “Kronos” and “chronos” is to be believed, then “time” ate 
its children – yet another, though much grimmer, view of “time.” 

In the proposed paper I would like to examine the etymologies of a few time-related words 
such as “time,” “year,” “month,” “week,” “day,” and “night,” as well as their Latin and 
Greek counterparts as long as we have introduced them as loanwords in English (e.g. 
“annual” from Latin “annus” = year or “ephemeral” from Greek “hemera” = day).  Along 
the way, we’ll find that etymologically “time” is related to Greek “demos” = people, since 
they form a “division” of humanity; we find that “the moon” provides us with 
“measurement,” that “week” is related to Latin “vicis” = change, or that despite their 
different lengths the Germanic “year” is related to Latin “hora” = hour, and both derive 
from an Indo-European stem meaning “to go.”  Time, they say, is fleeting, but through the 
etymologies we can at least ponder the footprints it has left behind. 
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