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Interactions 

Welcome to the Fall 2014 issue of Interactions!  Inside you can catch up on whatõs been happening in the Department of 
Physics.  Some highlights: We are all very proud that Professor Sajeev John of the Quantum Optics Group has won the 
2014 Killam Prize for Natural Sciences.  This is one of the top prizes in Canadian academia and, remarkably, this is the 
second year in a row that a member of our Department has achieved this recognition (Richard Peltier of the Earth, 
Atmosphere and Planetary Physics group was the 2013 winner).  You will see that our students continue to excel 
academically, but equally outstanding is their engagement beyond the classroom, both in research and in outreach ð 
bringing science to the public and helping to excite the next generation of physicists.  Every year we have many public 
events, and you can read about our successful Welsh Lectures program last spring, and the upcoming Tuzo Wilson lecture 
to be delivered by Professor Stephen Morris on October 22nd ð we hope to see you at Stephenõs lecture!     
 

September is my favourite month of the academic calendar. Itõs great to see my colleagues again as they re-emerge after a summer of research in 
their labs, offices, or abroad.  We are delighted to welcome 34 new graduate students to our Department.  And last but not least, itõs great to get 
back to teaching.  This year we have record numbers of undergraduates in our program: our lecture rooms and labs are full to overflowing.   
 
Indeed, across North America undergraduate physics is undergoing a renaissance, driven by a number of factors: increased emphasis on STEM 
(science, technology, engineering and mathematics) subjects; growing recognition that physics is a great degree in an increasingly entrepreneurial 
and technological world; advances in physics pedagogy; and of course we canõt ignore the popularity of The Big Bang Theory. This growth in 
student numbers is one of the drivers behind the renovation that we are planning for the Physics Library (described in the article by our 
Librarian, Dylanne Dearborne).  This renovation and our plans for the undergrad labs have the same goal: to create modern collaborative 
spaces where undergraduate students, graduate students and faculty can interact more effectively. 
 
Finally, our purpose in producing these newsletters is to keep you informed about what is happening in our Department.  To make this even 
easier we are starting a twitter account (follow @uoftphysics).  But the best thing, for us, is when we hear back from you!  Let us know how and 
what you are doing.  If you have time, get involved, for example by joining our mentorship program.  To share your experience, start by 
contacting Sheela Manek, the Interactions editor, at newsletter@physics.utoronto.ca.  

 
Yours sincerely, 
 
 
Stephen Julian 

Rao J. Polavarapu International Graduate Fellowship in Physics 
Fifty years ago, atmospheric physicist Rao Polavarapu left his home in India to 
come to Canada as an NSERC post-doctoral fellow at Environment Canada and 
to collaborate with Professor Emeritus Ted Munn at what was then U of Tõs 
Institute for Environmental Studies. His daughter, Saroja Polavarapu, would 
attend U of T, earning her MSc and PhD inñyou guessed it!ñatmospheric 
physics. She would go on to become an adjunct professor in the Department of 
Physics and now also works for Environment Canada.  
 
Thanks to a generous donation of $150,000, bolstered by $50,000 from the 
Provostõs PhD Enhancement Fund (PPEF), he has established the Rao J. 
Polavarapu International Graduate Fellowship in Physics.   
 
òU of T gave me the opportunity to come to Canada to get the best education 
possible, so it is only right that we do what we can to make that opportunity 
possible for other students who have a desire to study atmospheric physicsó, 
Polavarapu said during a ceremony in the Department of Physics to celebrate 
the occasion. He was joined by his wife, Vijaya, as well as his daughter and her 
husband, Norman Donaldson, who earned his PhD inñyou guessed it againñ
physics from U of T. 
 
òInternational students enrich the University, enrich the community and strengthen the country with their contributions to their chosen field,ó 
says Professor William Trischuk, the associate chair of graduate studies in Physics. òRecruiting them is always a challenge. But this fellowship 
that Mr. Polavarapu has established will certainly make the job easier.ó  
 
For the entire story, visit http://www.artsci.utoronto.ca/main/newsitems/physics 
 

Left to right: Saroja Polavarapu, Norman Donaldson, Vijaya Polavarapu,  
Rao J. Polavarapu, Chair of Graduate Studies William Trischuk and   

Professor Richard Peltier (director of the Centre for Global Change  
Science at U of T) 
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As part of its Outreach  
activities to engage high school 
students in physics, the  
Department supported a work-
shop called Lasers  
Beyond Pointers, an initiative by 
a group of graduate students and 
postdoctoral fellows.  
 
The workshop was held on 
March 30th, April 6th & 13th and 
the intention was to teach the 
students how the scientific  
method works and to show them 
real life, everyday applications of 
optics, while strengthening their 
leadership skills. The three day 
workshop was spearheaded by 
graduate student Nicolás 
Quesada and Dr. Yasaman  
Soudagar from Attodyne Inc.  
όa spin off laser technology com-
pany from the Department).  
 
Fourteen Students and postdocs 
volunteered to help with the  
effort. The workshop had the  
administrative, financial and  
moral support of the Depart-

ment, as well as Ŧunding from 
SPIE (the International Society 
for Optics and Photonics). The 
department hosted 25 students 
who came back for all three  

SundaysΦ The students were 
from: Avondale Alternative 
Secondary School, Central Tech-
nical School, Emery Collegiate 
Institute, Riverdale Collegiate 
Institute, St Theresa of Lisieux 
and York Mills Collegiate  
Institute.    
 
The students had the opportunity 
to learn how optics are related to 

rhythm, music and dancingΣ  
which is a rather unorthodox 
manner to teach physics that was 
devised by Yasaman. Nicolás told 

usΣ òThey learned wave motion with 
different amplitudes, frequencies and 
phases by participating in a dancing 

exerciseóΦ  

One student commented "The 
dancing was definitely an unusual 

method of learning but, surprisingly, 
the concepts taught through dancing 
are still in my mind because this meth-
od of education was unique and excit-
ing" and another student said 
"Dancing to Michael Jackson is the 
solution to all the conceptual errorsó.  
 
They also used an educational 
kit called the Optics Suitcase 
(devised by Dr. Stephen Jacobs 
at the University of Rochester 
and donated from the Optical 
Society of America) to  
demonstrate the various proper-
ties of light. The students used 
Jello-optics to learn about the 
scientific method by deducing 
Snell's Law using experimental 
data from waveguides and opti-
cal fiber couplers.  
 
As the main part of the work-
shop the students built a tele-
communication device to 
demonstrate certain aspects of 
how the internet works.  
Through this activity, students 
learned the basics of electronics 
in an interactive and hands-on 
manner, while deducing Ohm's 
Law from experimental data.  

 

The telecommunication kit  was 
designed by a former group of 
graduate students at École  
Polytechnique de Montreal, and 
included an emitter side and a 
receiver side.  The emitter side 
of the device was connected to a 
music player, such as a cell 
phone. The voltage modulation 
of the music player was used to 

modulate the intensity of a small 
laser pointer. The light of this 
laser pointer traveled through 
the air and was collected by a 
photoresister in the receiving 
station. The  resistance of the 
photoresistor changed  
depending on the intensity of 
the laser beam. This modulation 
of the resistance was picked up 
and changed back to sound by a 
speaker. Hence, students could 
transmit their music using a  
laser. Students felt that this was 
a really fun and interactive way 
to learn. 
 
At a later date, to strengthen 
their leadership skills, the  
students had the opportunity to 
present the device they made to 
their classmates at their respec-
tive schools, with the help of a 
mentoring grad student from 
physics.  
 
According to Nicolás, the  
students were very motivated 
and asked lots of questions,  
forcing him and other  
volunteers to think about what 
they do and how to explain it in  
simple and engaging terms.  

 
Lasers Beyond Pointers exposed 
students to concepts beyond the 
typical high school physics class. 
They were shown that the  
science of physics is useful for 
many real world applications, 
such as electronics and optics. 
All of this while having fun.  

 
Thank you to all the volunteers, 
Yasaman and Nicolás for  
making Lasers Beyond Pointers 
a huge success!           

 

Outreach in Action - Lasers Beyond Pointers 

òDancing to Michael 

Jackson is the 

solution to all the 

conceptual errors!ó 
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Lasers Beyond Pointers group photo 



 

The Welsh Lectures are an  
annual highlight in the life of the  
Department of Physics. They are 
held in honour of Harry L. 
Welsh, a former faculty member.  
 
These lectures focus on a variety 
of discoveries in physics and 
their impact, making these  
lectures very popular and highly  
attended.  

 
This year, the lectures  
welcomed two distinguished 
speakers, Dr. Rolf Heuer and 
Professor Zhi-Xun Shen. Both 
speakers provided a technical 
seminar on April 30th and  
public lecture on May 1st. Both 
were well attended by current 
faculty and staff, emeritus facul-
ty, students, alumni and mem-
bers of the public.  

 
The May 1st program was  
preceded by a lunch in the  
graduate lounge at the Depart-
ment of Physics and followed by 
a reception at Knox College, 
providing an opportunity for the 
attendees and speakers to mingle 
and talk physics.  

 
Dr. Rolf Heuer is a particle 
physicist and is Director General 
of CERN, the European  
Organization for Nuclear  
Research. Based in the suburbs 
of Geneva, CERN is the largest 

particle physics laboratory in the 
world. Dr. Heuerõs technical 
seminar, titled òCERN ð Update 
and Perspectivesó, provided an 
introduction to CERN, its 
ongoing scientific program and 
future projects. Particular  
emphasis was on the European 
Strategy for Particle Physics and 
its implications for the particle 
physics program at CERN and 
around the world. The public 
presentation was titled 
òBreaking the wall of the hidden 
universe ð What the discovery 
of the Higgs boson tells us 
about Physics, Mankind and the 
Universeó.  (The Higgs boson is 
the elementary particle whose 
discovery was recently  
announced at CERN to  
widespread acclaim) 
 

 

Professor Zhi-Xun Shen, a  
condensed matter and materials 
physicist, is the Paul Pigott  
Professor in Physical Sciences and 
senior fellow of the Precourt  
Institute for Energy at Stanford 
University. Professor Shenõs  
technical talk, titled òNovel  
Materials Properties at the Atomi-
cally Thin Limitó was about recent 
progress in novel material  
properties, with a focus on  
monolayer superconductor FeSe 
and semiconductor MoSe2. The 
public lecture was titled òHigh  
Temperature Superconductivity ð 
Insights from Einsteinõs  
Electronsó.  High temperature 
superconductors have led to  
dramatic new insights into the 
physics of materials, and they are 
expected to have a major impact 
on electronics, communication, 
power, medical technology and 
materials processing.  

 
These lectures were a big success 
and we thank all involved,  
especially the Welsh Committee: 
Dylan Jones (chair), Pekka Sinervo, 
John Wei, John Sipe, Kaley Walker 
and Helen Iyer . 

For more information on these 
lectures, go to:   
www.physics.utoronto.ca/~welsh/ 

The Welsh lectures began in 
1975 to honour his 65th  
birthday.  
 
Professor Harry Welsh's  
research in molecular  
spectroscopy at the University 
of Toronto spanned forty years.  

Harry L. Welsh was a former 
Chair in the Department of 
Physics. In the 1960õs, during his 
years as chair, Professor Welsh 
helped guide a period of rapid 
growth in the Department of 
Physics. 

Who was Harry Welsh? 

Welsh Lectures 2014 - CERN and Superconductors!  
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Harry L. Welsh 

Chair of the Department of Physics Stephen Julian, 
Professor Zhi-Xun Shen & Dr. Rolf Heuer  

http://www.physics.utoronto.ca/~welsh/


 

As part of the Departmentõs 
Outreach activities to engage 
high school students in physics, 
on May 8th, twenty five grade 11 
students from Danforth Tech-
nical School were treated to an 
educational afternoon at the 
Department of Physics.  

 
They were given presentations 
by Paul Kushner 
(Undergraduate Chair), Prof. 
Peter Krieger, and Prof. Stephen 
Morris.  

 
Prof. Paul Kushner talked about 
òPhysics at U of T and Beyondó. 
Students were told that at U of 
T, they would learn how physics 
governs  particles, forces,  
cosmology, climate change,  

biological processes, quantum 
mechanics/computation and 
exotic quantum materials.  Prof. 
Kushner discussed the physics 
undergraduate program and 
explained that U of T physics 
graduates are employed in a 
wide range of fields. 
 
Prof. Peter Krieger presented 
òExperimental Particle Physics 
in 15 minutesó. He discussed 
particle physics, the Higgs boson 
and CERN. The students were 
shown pictures of the ATLAS 
calorimeter which was built at U 
of T with the help of undergrad-
uate students. Prof. Krieger 
talked about subatomic particles 
and everyday life, giving  
examples of x-rays, microscopes 
and beam therapy for cancer. 
The students were curious about 
medical isotopes and Prof. 
Krieger told them how they 
work and how they are used by 
hospitals. 

 
Prof. Stephen Morris talked 
about the continuum limit and 
the convection of the sun, ocean 
and earth.  He discussed fluid 
mechanics and temperature  

gradients and showed a double 
pendulum to demonstrate chaos.  

 
After the presentations, they 
were then taken on a tour of the 
department. First, Steven Butter-
worth (manager of Physics 
Computing Services), showed 
them the òBig Macó computer 
cluster, then they were shown 
the two cold atom labs belong-
ing to Prof. Aephraim Steinberg 
and Prof. Joseph Thywissen. 
The tour ended in Chair Stephen 
Julianõs Low Temperature Lab.  

 
We hope to continue these types 
of activities and inspire a future 
generation of physicists!  

On Wednesday, May 21st Chair  
Stephen Julian and Undergraduate 
Chair Paul Kushner hosted 10 of our 
Emeritus Faculty for the first 
òEmeritus Reunionó luncheon.  
 
The Emeriti had the opportunity to 
catch up, have some lunch and get 
updates on what is happening in the  
Department.  

Emeritus Reunion Lunch  

Outreach in Action -  School Visit from Danforth Collegiate & Technical Institute   

Physics at U of T 

and beyondé... 
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Paul Kushner presenting òPhysics at 
U of T and Beyondó 

Students from Danforth  
Technical School  

Back row from left: Tony Key, Dick Bailey, 
Malcom Graham, Fraser Code, Henry Van 
Driel, Paul Kushner, Sabine Stanley 
Front row from left: Roland List, George 
Luste, Stephen Julian, John Perz,  
Ted Litherland, Nigel Edwards  
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The second annual Thermoelectrics Summer School took place at 
the University of Toronto on July 11th and 12th. Organized by the 
NSERC CREATE (Collaborative Research and Training 
Experience) HEATER (Highly Effective Applications of 
Thermoelectrics Research) Program, which is housed here in the 
Department of Physics, the School brought together experts from 
academia and industry with students and PIs, providing a unique 
training opportunity in this growing field. The field of 
thermoelectrics aims to develop and exploit the ability of some 
solids to generate an electric current when placed in a temperature 
gradient.  

 

HEATER Program Director, Professor Young-June Kim, opened 
the School and welcomed five distinguished speakers to give 
scientific talks on thermoelectrics and recent research. Professor 
Joseph Poon from the University of Virginia was joined by  
Dr. Yu-Chih Tseng of Natural Resources Canada, Dr. James 
Salvador of General Motors, Dr. Qiang Li of Brookhaven National 
Laboratory and by Professor George Nolas of the University of 
South Florida.  

 

The program also focuses on imparting the professional skills 
needed for success in a variety of fields, from academic research to 
industry. Every year, the Thermoelectrics Summer School addresses 
this by holding a student lunch and Professional Development 
session to complement the scientific talks. This year, Candice 
Stoliker of the Career Centre discussed communication in the 
workplace. 

Thermoelectrics Summer School 2014 

Students analyzed communication scenarios, learned valuable 
networking skills and active listening techniques.  

 

Trainees were also given the opportunity to present their research 
at the welcome reception and poster session. The eight posters 
presented came from students and post-doctoral fellows from the 
University of Toronto, McMaster University, the University of 
Waterloo and York University. The posters showcased novel 
techniques and approaches to making, modeling and measuring 
thermoelectric materials.  
 

Postdoctoral fellows, undergraduate and graduate students from 
the Department of Physics were joined by trainees from the 
Departments of Chemistry and Engineering, as well as from 
many universities across Canada and the world.    

 
If you are interested in seeing more details about the talks, please 
email our Program Coordinator for abstracts: 
heater@physics.utoronto.ca   

 

The HEATER Program encompasses three universities and 8 
principle investigators, and trains students of all levels, focusing 
on thermoelectric materials research.  For more information, 
please visit our website at  
https://heater.physics.utoronto.ca  

 
By: Erin Macnab - CREATE HEATER Program Coordinator 

The Tuzo Wilson Lecture - Wednesday, October 22nd, 2014 

Cracking the Giant's Causeway 
with a Tabletop Experiment 

Stephen Morris, J. Tuzo Wilson Professor of 
Geophysics, University of Toronto 

Location:  
Isabel Bader Theatre, Victoria College 
93 Charles St. West, Toronto 
Museum Subway: East Exit 

 
Date and time: 
Wednesday October 22nd, 2014, 8:00 pm 
 
Cost: Free and open to the public 

 

Abstract: 

The Giantõs Causeway, a World Heritage Site, is a spectacular outcrop of uncannily 
regular lava columns on the coast of Northern Ireland.  How did it form?  This 
question has deep roots in the history of geology and geomorphology.  The mostly 
hexagonal columns were carved out by cooling cracks, which became more regular 
as they advanced.  A similar ordering process is found in the permafrost cracks, 
driven by freezing and thawing, that decorate large swathes of the polar regions of 
Earth and Mars. Surprisingly, these effects may be captured by a simple laboratory 
experiment you can (almost) do in your kitchen. This talk will examine the pleasures 
and pitfalls of such òtabletop geomorphologyó experiments. 
 
For more information visit: www.physics.utoronto.ca/tuzowilson 
 

To add yourself to the mailing list for this and all future Wilson 
lectures visit: http://www.physics.utoronto.ca/wilsonlecturelist  

mailto:heater@physics.utoronto.ca
https://heater.physics.utoronto.ca
http://www.physics.utoronto.ca/tuzowilson
http://www.physics.utoronto.ca/wilsonlecturelist


 

This year marked the 7th annual GTA Science Rendezvous, and 
the region came together to celebrate and rejoice in the name of 
science and technology.  

 
The University of Toronto downtown campus put a lot of effort 
into making sure the love and beauty of the sciences was  
thoroughly enjoyed by all, and even gave behind the scenes  
access to some of their best scientific facilities.  

 
Hundreds of students, children, and parents crowded St. George 
Street on Saturday, May 10th, eager to learn and expand their 
knowledge from the exhibitors and student volunteers.  

 
As I was a volunteer, I did not get a chance to visit every booth 
and presentation from the other faculties, but the atmosphere 
was full of joy and excitement. Every category and scientific field 
of study was represented in a fun and practical way, giving a very 
hands-on and unforgettable experience. 
  

The same spirit flowed through the McLennan Physical  
Laboratories, where most of the physics exhibits were, and 
where I was stationed for majority of the day. I stood alongside 
several experiments that showed how physics  
revolutionized the way the world was seen, and that helped to 
educate a new generation of scientists.  

 
We had everything from a double pendulum, displaying the 
beauty of chaos, to bending light with water, which wowed the 
wide-eyed audience.  One of the crowd favorites, was the seem-
ingly gravity defying Newtonõs beads, whereby a 50 foot string of 

metal beads poured out of an upright stationary beaker, in 5  
seconds! The physics behind it was explained, and the audience 
learned about inertia and potential energy in a way that they will 
never forget.  
 
Overall, Science Rendezvous was a huge success, and I  
believe it thoroughly accomplished what it was meant to do: to 
inspire and excite students and the general public and show them 
the relevance of science in our every day lives. 

By: Sarah Manea -  Undergraduate Student  
 

 

7th Annual Science Rendezvous  
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About Sarah Manea:  
Sarah is a 3rd year 
undergraduate student, 
completing a specialist in 
physics and astronomy. She 
has been volunteering at as 
many physics outreach 
events as she can.  

Graduate Student Summer Colloquium  

One of the most important aspects of being a scientist is being able to communicate your findings 
to your peers. For this reason the Department encourages grad students to attend conferences 
where they can present their research. While conferences are a great way to learn how to present 
research and engage with other scientists, they unfortunately tend to have a narrow spectrum of 
peers. As a grad student, there aren't many opportunities to present your findings to a wider 
selection of physicists outside of the ones in your chosen field...at least until this last summer.  
 
With the traditional colloquium series on break during the summer, this year the department 
decided to give the grad students the opportunity to present their research to the physics 
department at large. The result was a successful summer colloquium series that ran roughly  
bi-weekly and featured an equal balance of PhD students and Post-docs trying their hand at 
presenting to a general audience. The series was organized by the graduate student liaison 
committee with the supervision of Dr. David Bailey.  
 
The talks ranged from atmospheric modeling to quantum cryptography; truly showcasing the wide 
breadth of research being conducted at U of T.  
 
With the success of this summerõs colloquium, you can expect to hear more talks from the 
department's grad students next summer. 
 
By: Paul Godin  - Chair of the Summer Colloquium Committee  

Paul Godin 

Photos from Science Rendezvous  

Sarah Manea 


