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Message from the Chair

Welcome to the 2019 
McMaster Physics & 
Astronomy newsletter.  
We’ve had another exciting 
and eventful year in the 
department and are looking 
forward to the coming year.

I’m very excited to 
welcome Dr. Miranda 
Schmidt to the department 
as a teaching track faculty 
member specializing in 
Medical and Biological 
Physics.  Prof. Schmidt 
completed her PhD 
in Biophysics at the
University of Guelph and 

did a postdoctoral fellowship at Simon Fraser University.  Prof. 
Schmidt joined the department on July 1, 2019.

We have also completed our joint search with the Perimeter 
Institute for a tenure track faculty member in Theoretical Particle 
Physics.  We are pleased that Prof. Sergey Sibiryakov, who currently 
holds a joint appointment at the European Organization for Nuclear 
Research (CERN) and the Ecole Polytechnique Federale de 
Lausanne (EPFL) will be joining us in June 2020.

Members of the department were saddened by the passing of 
emeritus professors John Cameron and Jules Carbotte in the last 
year.  Both had outstanding and long careers in our department; 
they were leaders in experimental nuclear physics and theoretical 
condensed matter physics respectively.

Our undergraduate programs are continuing to be extremely 
healthy, attracting outstanding students to the department.  Our 
new program in Medical and Biological Physics continues to attract 
many students, as do our more longstanding programs in Physics 
and Astronomy.  

Our graduate program remains very high quality, with many 
students winning prestigious fellowships (Vanier, NSERC, OGS) and 
our graduates winning NSERC postdoctoral fellowships and going 
on to top institutions for postdocs and into industry. Our students 
are presenting their research at the CAP Congress and CASCA, in 
addition to numerous international conferences such as the APS 
March meeting and many others.   The Radiation Sciences Graduate 
Program (Radgrad) is now housed in the Department of Physics 
and Astronomy.  The program will continue as an interdisciplinary 
program but we will offer more coordinated support to students in 
the program as it moves forward.
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Graeme Luke

This year, the Department of Physics and Astronomy took home 
two Governor General’s Medals for outstanding achievement! Chris 
Lygouras received his BSc (Honours) in June 2019 and was awarded 
the Governor General’s Silver Medal for the highest academic 
standing at the undergraduate level.  Dr. Raffi Schulman received his 
PhD (with Dr. Dalnoki-Veress) in November 2018 and was awarded 
the 2018 Governor General’s Gold Medal for the highest academic 
standing in a graduate degree program.  Congratulations to both 
Chris and Raffi.

In the coming year we are excited that McMaster will host the 
2020 CAP Congress from June 8-12.  Conference co-chairs Maikel 
Rheinstadter and David Venus, along with the other members of the 
local organizing committee will be putting together an incredible 
event which will include 2018 Nobel Prize winner (and McMaster 
grad) Donna Strickland giving the Herzberg Public Lecture.

It has been another exciting year in the department.  I hope you 
will enjoy reading about the important developments we report in 
this newsletter.  Best wishes for the coming year.

Contact Information:
Department of Physics and Astronomy, McMaster University
1280 Main Street West, Hamilton, Ontario  L8S 4M1
Phone: 905-525-9140, ext. 24559 Fax: 905-546-1252
email: physics@mcmaster.ca    http://www.physics.mcmaster.ca/
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Congratulations to Graeme Luke for winning 
the 2019 Brockhouse Medal, for his contributions 
in the field of superconductor research using muon-
spin techniques, and his leading role in developing 
these techniques at TRIUMF, a signature of Canada’s 
research excellence.

Prof. Graeme Luke is being recognized 
for a breadth of experimental studies on new 
quantum materials – new quantum magnets and 
superconductors with remarkable physical properties. 
Prof. Luke carried out these studies using both the 
Centre for Crystal Growth within the Brockhouse 
Institute for Materials at McMaster University 
where the new materials were synthesized, and at 
the TRIUMF laboratories in Vancouver. Prof. Luke 
is internationally recognized for his ground breaking 

studies of new magnets and superconductors using 
beams of rare muon particles produced at TRIUMF.

The CAP Brockhouse Medal, named in honour of 
Bertram Brockhouse, whose outstanding contributions 
to research in condensed matter physics in Canada 
were recognized by the 1994 Nobel Prize for Physics. 

“I am honoured to be the 2019 Brockhouse Medal 
recipient. I consider myself extremely fortunate to 
be a member of the Canadian physics community 
and to have the opportunity to work with wonderful 
colleagues, collaborators and students. I am very 
grateful for the support provided by McMaster 
University’s Brockhouse Institute for Materials 
Research and TRIUMF’s Centre for Molecular and 
Materials Research where much of my research is 
performed.” – Graeme Luke

Dr. Luke was presented with 
his medal at the Medallists’ 

Recognition Dinner in 
Vancouver on Wednesday, June 

5, 2019 by Nobel Laureate 
Donna Strickland and Bruce 
Gaulin. Photo credit: Gordon 

Drake (Windsor)

The experience can only be described as “other-worldly”. I am 
writing, of course, about my opportunity to be a science advisor on 
a major motion picture about life, the universe, and everything! The 
movie’s name was “Clara” and the Director (Akash Sherman) and 
Producer (Ari Lantos) were looking for a few good astronomers to 
make sure that the script and its movie realization were science-savvy 
and truly communicated the excitement and opportunities of today’s 
exoplanet missions. While I would love to describe how my agent was 
bombarded with offers for my involvement, the truth was rather more 
prosaic – I responded to an e-mail. My response was that I would 
love to be involved but my “day job” had a pretty tight hold on my 
calendar, and I couldn’t promise more than an hour a day of attention 
with possibly full-day delays. Not too much later, I 
was reading the script and heading into a meeting at 
Serendipity Point Films!

One of the two main characters in the script is 
a postdoctoral astronomer bent on beating everyone 
else to the punch by searching the (truly) publicly-
accessible data from the TESS (Transiting Exoplanet 
Survey Satellite) for the first Earth-like world in the 
habitable zone of another star. Amusingly, our very 
first in-person meeting happened at exactly the same 
time as the NASA press event of the TRAPPIST-1 
system – which contains seven terrestrial planets! 
The press event was very nearly a clone of one in 
the script!

John E. Moores (York University) and I ended 
up being the science advisors and we had a great 
time doing it. Akash Sherman was already very 
current on the state of exoplanet research and so 
it was a pleasure to be able to work with such a 
science-aware script. One of the important plot 
twists involved figuring out how the light curve of 

the transiting exoplanet would be modified by an object in a certain 
orbit. John and I predicted the outcome which was not yet in the 
literature at the time of production – and ended up getting an RNAAS 
(Research Notes of the American Astronomical Society) publication 
out of it! And – I now have an IMDb page – look for the entry under 
“Miscellaneous Crew”!!!

The movie was outstanding, and I encourage you to keep an eye 
out for it. It was featured at TIFF and released in theatres for two weeks 
in November 2018. You can catch it now on iTunes, Google Play, and 
the Cineplex Store and on-demand cable providers like Rogers, Bell, 
Shaw, and Telus. On my most recent flight, it was a choice on Air 
Canada under “New Releases”!

The 2019 CAP/DCMMP Brockhouse Medal is awarded to Graeme Luke
Adapted from the CAP Press Release

Doug Welch Serves as Science Advisor to the Film Clara
by Doug Welch 
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In the Dalnoki-Veress research group we focus on fundamental 
studies of soft and living matter at surfaces and interfaces. We study 
mainly soft squishy materials such as thin films and fibers prepared from 
polymers, but also the swimming of C. elegans (a small nematode), 
collective phenomena in bacteria, adhesion of living cells, droplets 
moving on conical fibers, and aggregates of soft-colloidal systems. 
What underpins these studies is the physics that governs surfaces, 
interfaces and confined systems. Our motivation is best expressed by 
Jones & Richards in their textbook Polymers at Surfaces and Interfaces: 
“It is an old truism that a human being is 70% water, but it would be 
just as accurate and probably more helpful to characterise ourselves 
as being almost all interface”. It is clear, surfaces and interfaces are 
the business end of life — this is where interesting things happen. 
However, there is a dangerous caveat: “God made the bulk; surfaces 
were invented by the devil”, Wolfgang Pauli. In the research group 

we take a playful approach to our work and simply stated, we often 
stumble upon interesting detours that have resulted in exciting and 
fun results. Recently one such result became the impetus for spinning 
out a startup which was facilitated by the nurturing environment of 
McMaster University. By studying the interfaces between liquids and 
soft solid fibers we discovered that under the right circumstances a 
small droplet can wind an even smaller fiber as shown in the image. 
Stated another way, Nature will manufacture tiny induction coils with 
no intervention, for free! A complex path of discovery, typical of the 
frequent pivots of startups, led from induction coils, to stretchable 
fibers, to conductive fibers, to fibers that change in resistance when 
strained. Such piezo-resistive fibers are easily embedded in composite 
materials and act as strain sensors. High asset structures like wind 
turbines, helicopter blades, or airplane wings benefit from lightweight 
sensors. MesoMat’s unique piezo-resistive fibers are of interest to 
the aviation companies that consume such technologies as well as 
the chemical companies that supply the materials. In general, there 
is a desire in the market for “intelligent materials”, materials that 
provide information in an increasingly data-driven world, while also 
satisfying their structural function. This niche, as well as the desire to 
solve industrially-relevant problems through material innovation, is 
filled by MesoMat with its extensive R&D team and broad network of 
researchers in Canada and France. Our ultimate goal is to build a large 
sustainable research-centric company in Hamilton that takes advantage 
of the incredible talent pool that is here. Leveraging the local talent 
and providing an opportunity for students to explore a world outside 
of academia has the chance to benefit technology, academia, the local 
economy, and provide exciting job opportunities. 

Image credit: Dr. Rafael Schulman. Scale bar is 100 micrometers

There’s a new kilogram in town!  Since 1889, the 
kilogram has been defined by the mass of a manufactured 
chunk of platinum stored in a suburb of Paris.  As of May 
20th, 2019, the SI unit of the kilogram will use a definition 
based on Planck’s constant.  Wait.  Hold up.  How is 
it that the kilogram is defined using Planck’s constant, 
which relates a light particle’s energy to its frequency?!? 
The answer lies in the Kibble balance, also called a Watt 
balance, built and operated by the National Institute of 
Standards & Technology (NIST).

In a typical balance, a set of calibrated masses on one 
side is used to balance a test mass on the other.  In a Kibble 
balance, the electromagnetic force of a current-carrying 
coil sandwiched between two permanent magnets balances 
the gravitational force of the test mass. The magnetic flux 
is determined by moving the coil through the magnetic 
field at constant velocity.  The mass of the test object is 
then determined by sending enough current through the 
coil to balance the gravitational force.  This combination of 
measurements allows the user to ignore the exact value of 

MesoMat Inc.: Stretching Material Possibilities
by Kari Dalnoki-Veress

New Definition of the Kilogram
by Daniel FitzGreen

Image from nist.gov
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the magnetic field, which can be very difficult to precisely determine, 
and simply equate the electrical power to the mechanical power.

 What allows the Kibble balance measurement to overtake 
the platinum chunk in defining the kilogram is the precision with 
which a mass can be measured.  A precision voltage standard made 
of approximately 250,000 Josephson junctions provides 10 volts with 
an uncertainty of about 1 nanovolt.  The quantum Hall effect allows 
one to define the Hall resistance, which is quantized, and allows NIST 
to measure a 100 Ohm resistor with an uncertainty of a few part in 
a billion. The Josephson junction voltage and Hall effect resistance 
depend on Planck’s constant h, and the precision of these elements 
allows NIST to measure the kilogram with a relative uncertainty of 
only a few parts in a hundred million!

Postdoc Profile - Pat Clancy

I am a McMaster graduate 
who rejoined the department as a 
postdoctoral fellow/neutron instrument 
scientist in the fall of 2017.  As a grad 
student I worked with Bruce Gaulin, 
and my thesis work involved using 
neutron and x-ray scattering to study 
frustrated and low dimensional magnetic 
materials.  After graduation, I went to 
the University of Toronto for a postdoc, 
where I specialized in doing similar 
research (with much less sleep) using 
synchrotron x-ray sources.  I was in the 

process of applying for faculty jobs when my wife Shauna (a physicist 
turned radiologist) found her dream job here in Hamilton and we had 
our first child.  Like many couples trying to balance a two (or three) 
body problem, it took some time for us to find a good solution.  In 
my case, I was very fortunate: I had the opportunity to extend my 
postdoc at Toronto (which was great for tying up loose ends), I was 
hired as a limited term professor at Trent University (which was a 
really interesting experience in a friendly department), and ultimately 
I had the chance to come back to McMaster to be part of our growing 
neutron scattering program.

This is currently a very exciting time for neutron scattering at 
McMaster.  With the closure of the NRU reactor and the Canadian 
Neutron Beam Centre at Chalk River, the McMaster Nuclear 
Reactor is now the only source of neutrons for materials research in 
Canada.  We are in the process of building up a user program for our 
triple-axis spectrometer (also known as the “McMaster Alignment 
Diffractometer” or MAD), and working on the construction of a 
new small angle neutron scattering beamline (MacSANS) for the 
study of nanostructured materials.  We hope to be carrying out early 
commissioning experiments on MacSANS by this time next year, and 
if all goes well, we plan to develop an additional 2 to 3 new instruments 
at the McMaster Reactor over the next few years.  Please stop by for a 
tour if you are in the neighbourhood, and if you are interested in doing 
experiments here, please feel free to get in touch!

Undergraduate Student Profile - 
Yasmeen El-Rayyes

When I first came to McMaster, 
I was enrolled in Life Sciences, and 
was fully expecting to pursue some 
sort of biology degree. However, my 
first-year course selection included 
Physics for the Physical and Chemical 
Sciences as well as both Biophysics and 
Medical Physics and my entire world 
shifted. Through these courses, and 
the amazing role models in the Physics 
and Astronomy department, I realized 
that my true interest and passion were 

for physics. I found that I was endlessly curious about how things 
work and having the newly combined program Medical & Biological 
Physics as an option was the opportunity that I needed to explore this 
newly found love for physics. 

In the summer after first year, I had the opportunity to volunteer 
in Dr. Farquharson’s medical physics lab, where I first got to see how 
the research process worked and how fun it could be. Through this 
experience I was fortunate to have the opportunity to contribute to 
research in amazing ways (such as becoming a certified x-ray user and 
assisting with data collection).

The following summer, I worked in Dr. Dalnoki-Veress’s Soft 
Matter Physics lab with an NSERC-USRA. This was a phenomenal 
experience and I loved having an independent project. I really 
appreciated the chance to be a part of an active research group and then 
be able to present my work at the Canadian Undergraduate Physics 
Conference (CUPC) at the University of Alberta this past summer 
(where I won the Student’s Choice Award for my presentation). Seeing 
the work of all my peers is inspiring and exciting, and I loved seeing 
all the amazing work that is currently being done in multiple fields in 
physics.

I was thankful that my program also had a co-op option, which 
allows me to explore where I want to take my degree after graduation. 
This past semester, I worked at the National Research Council in 
Ottawa where I was employed in the Metrology department. I adored 
this experience, as it applied so much of what I had learned in classes 
to real world projects. It drove home how versatile physics is and 
solidified my respect and enthusiasm for the field.

This upcoming summer I am super excited to be going on a work 
term abroad through an internship in Germany. It’ll be fascinating to 
see how physics is being done as an international collaboration and I 
am incredibly thankful for this opportunity.

I look forward to the upcoming school term as a member of the 
McMaster Undergraduate Physics Society (MUPS) as VP Social and 
for the generally entertaining experience that is being a fourth year in 
the Physics and Astronomy Department. 
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Grad Student Profile - Ian Roberts

Growing up I was hardly an 
astrophysics graduate student in the 
making.  I wasn’t particularly interested 
in the night sky, and throughout high-
school, physics was comfortably my 
least favourite subject.  I enrolled in a 
biochemistry degree at Mount Allison 
University and still remember being 
frustrated while registering for first year 
courses.  I was frustrated because I was 
required to take two physics courses as 
part of my biochemistry degree.  I ended 

up transferring into a major in physics before the end of my first 
semester.  An excellent professor I had for “Physics 101” gave me a 
newfound appreciation for the subject - it really made me appreciate 
the difference that a dedicated and passionate instructor can make.

Many, many physics courses later I graduated from Mount 
Allison and moved to Hamilton to begin graduate school at McMaster.  
For the past five years I have worked with Dr. Laura Parker, studying 
the evolution of galaxies in the densest environments in the local 
Universe.  If you look at a picture of a galaxy cluster you will notice 
that it is full of red galaxies with round shapes, and nearly devoid of 
blue galaxies with spiral shapes like the Milky Way.  Cluster galaxies 
are red because they are no longer making new stars, whereas the blue 
colour of spiral galaxies comes from young, hot stars which have just 
recently formed.  My research uses a combination of optical and X-ray 
telescopes to better understand which physical processes are shutting 
off star formation for galaxies that live in these massive galaxy clusters.

For the past few years I have also had the privilege of managing 
the William J McCallion Planetarium here at McMaster.  We are 
extremely lucky to have access to such a facility here on campus, 

and using the planetarium for astronomy outreach back to the general 
public has been a continually rewarding experience.

I have thoroughly enjoyed living in Hamilton for the past five 
years, and I am just grateful to the Department of Physics & Astronomy 
for facilitating me to do research that excites me every day.

New Hire: Daniel FitzGreen

At the end of 2017, I replaced 
Ryszard Dabkowski as the Lab Technician 
for the Intermediate Physics Lab course 
and Thermo/Stat. Mech. Labs. Since 
then, I’ve taken over the lectures in the 
Intermediate Lab course, too!

Prior to my position at McMaster, 
I spent five years at CERN completing 
a PhD in atomic physics.  I worked as 
a member of the ATRAP collaboration, 
whose goal is to make antihydrogen 

- the bound state of an antiproton and a positron - and measure its 
spectroscopy for a comparison to regular hydrogen. My focus was on 
accumulating billions of positrons for various antimatter experiments, 
and designing and building an apparatus that could potentially generate 
antihydrogen atoms that would be far easier to trap and study than 
currently used methods can generate.  When I wasn’t knee-deep in 
antimatter, I was hiking the Swiss Alps, biking through small French 
towns, and spending time with my amazing wife and two sweet kids.

I’m finding the Physics & Astronomy Department to be a great 
fit.  We have a lot of cool experiments in our 2nd and 3rd year labs, 
and a lot of bright, ambitious students. I am excited to see what kind of 
experiments we can come up with, and to teach our students the skills 
I wish I had in my first year of grad school!

How did the earliest forms of cellular life emerge on Earth more 
than 3.5 billion years ago?   This is one of the most fundamental 
questions in science.  Maikel Rheinstädter, a biophysicist, Ralph 
Pudritz, a theoretical astrophysicist and Yingfu Li, a biochemist, created 
the new Origins of Life Laboratory (OoL Lab) in the Department of 
Physics and Astronomy to address this question. This unique facility 
draws upon these fields for the design of a Planet Simulator (Figure 
1) and laboratory.  It will allow us to explore how the first primitive 
cells (so-called protocells) and the first genetic code stored in RNA 
appeared formed on the Earth and possibly on recently discovered 
habitable exoplanets around other stars in the presence of liquid water. 

Construction of the lab was completed in August 2018 and 
the lab has started routine operation.  To introduce the OoL Lab to 
the international community, the Origins Institute hosted a highly 
successful, scientific workshop on the Science of Early Life (July 24-
27, 2018) that brought many of the world’s leading experimentalists 
on these topics to McMaster.  The lab earned rave reviews.  This was 
followed by a very successful media campaign to bring the lab into 
public view.  A press release and campaign in Fall 2018 went viral, 

and led to articles in more than 150 newspapers and TV and radio 
coverage in Canada and internationally. 

In the absence of the modern cellular machinery that builds and 
replicates genetic materials in living cells today, how could such a 
process have started in pre-biotic environments?   Most polymers used 
by life, including RNA, DNA and proteins, are assembled from simple 
sets of building blocks.   For proteins, that’s a set of 20 amino acids.  
For genetic materials like RNA and DNA it’s even simpler – just 5 
basic molecules known as “nucleotides” whose sequences spell out 
the genetic code.   Life assembles all such biopolymers by simply 
removing a water molecule from any two adjoining blocks.  Cells have 
specialized machinery and expend some chemical energy (stored in 
the ubiquitous ATP molecule) to do this.  In pre-biotic conditions, this 
is achieved in environments that have wet and dry cycles, such as 
small ponds or hydrothermal pools.  During the drying phase, those 
building blocks that happen to be appropriately aligned form these 
chemical bonds, the energy being derived from the heat cycle.  Wetting 
allows groups of such small bonded structures to move around, and 
align with other small groups during the next drying cycle, creating 

The new Origins of Life Laboratory at McMaster
by Maikel Rheinstadter
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longer polymers.  These events are enabled on the surfaces of various 
materials such as clays, or lipid layers.  Functioning RNA molecules 
can be as little as 60 blocks long.  Proto cell like structures can emerge 
if there are primitive fatty acids (or “lipids”) present.   Just like the 
formation of soap bubbles, such fatty molecules spontaneously form 
bag-like closed structures known as vesicles that are tens of micro-
metres in size.  Growing chains of genetic molecules like RNA can be 
encapsulated by forming vesicles.  This may set the stage for the pre-
biotic evolution of primitive cell like structures that ultimately lead to 
life.  Our lab will explore this picture in depth. 

Can life arise on other worlds?  Or are we alone?  We can address 
this question as well.  The radiation fields from the stars of other 
habitable rocky planets change as one goes from the typical red, low 
mass stars in our galaxy (about a tenth of the mass of our Sun) to 
our own type of yellow star.  The ultraviolet radiation from our own 
Early Sun, and the other types of stars, is a threat because without life, 
there is no oxygen and hence no ozone in the atmosphere to screen 
its harmful effects on biomolecules.  The different atmospheres and 
minerals among the recently discovered Earth-like planets around 
other types of stars may also have an effect.  Our lab is equipped 
to “dial a star”, that is, create the radiation fields of stars that host 
habitable worlds. 

The Planet Simulator — the centrepiece of the facility —is 
about the size of a microwave.  It is specifically designed to control 
temperature, humidity, pressure, atmosphere and stellar radiation 
fields to mimic conditions on early Earth and other planets.   This 
unique machine can recreate those conditions to see whether cellular 
life can be created and then evolve.  Our particular focus will be 
warm little ponds, first proposed by Charles Darwin, expanded on in 
the 1990s by Carl Sagan, and further developed by David Deamer, 
a professor in bioengineering at the University of California, Santa 

Cruz. In 2012, Rheinstadter along with Pudritz and Li applied to the 
Canadian Foundation for Innovation for funding for their research. 
The team’s proposal happened to come at the right time as shortly 
thereafter NASA, began reporting discoveries of habitable, rocky, 
exoplanets, discovered by the Kepler space observatory.  Interest on 
the subject surged and the team’s bid for funds to build their simulator 
was approved. The $1-million lab also received funding from the 
provincial government and McMaster’s Faculties of Science and 
Health Science. 

The first two big questions that the research in the Origins Lab 
will address are how RNA polymers form in warm little ponds under 
prebiotic conditions, and the much more difficult one of finding 
RNA molecules that are capable of reproducing themselves. The first 
experiments already showed the formation of proto-cells encapsulating 
short strands of RNA. These cells are not alive, but are evolutionary 
steps toward a living system of molecules.  

Finally, this year we have for the first time, introduced OoL 
experiments into our undergraduate and graduate courses.  Students 
in the Department’s Biophysics 3D03 Origins of Life  and the Origin 
Institute’s  Origins 701 Survey of Astrobiology courses characterized 
the development of structures such as vesicles, and behaviour 
of nucleotides in various kinds of warm little pond samples in our 
simulator.  This was a great success, encouraging us to further develop 
state of the art experiments on the origins of life for the classroom.   

Figure 1: The Planet Simulator in the new Origins of Life Laboratory operated by Renée-Claude Bider, a second year undergraduate student in 
McMaster’s Medical and Biological Physics program.
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If you happened to be around the Arthur B. Bourns Building (ABB) 
on April 26th, 2019, you may have noticed loud packs of teenage girls 
running around, which is not a common sight. These girls were taking 
part in the 6th Annual Girls in Science (GIS) Day, an outreach event 
hosted by our Department. Every year, a call goes out to area high 
schools to nominate tenth grade girls to come to McMaster to take part 
in a day filled with science activities. GIS Day works to inspire female 
students to continue to enroll in science classes through the rest of 
high school (grade 10 is the last year that students are required to take 
science classes). We, the organizers, aim to inspire the girls to continue 
into STEM fields.

During GIS Day, we put on fun, engaging science activities that are 
led by inspiring women role models. This year, we featured a keynote 
lecture by Dean Maureen MacDonald, where she described how her 
seemingly linear path through academia was not linear. The girls took 
part in several physics activities, including a planetarium show, ‘Paper 
Olympics’ and ‘Squishy Physics’. In addition, there was a LIVElab 
demonstration, a math activity, and a chemistry demo. The majority of 

these activities were led by women, and we feel this representation is 
important, as it is very hard for students to imagine themselves doing a 
job if they can’t see someone like themselves doing it. Representation 
matters, and we hope that GIS Day helps some of the day’s participants 
to find the path that calls to them.

The lead organizing is done by the Graduate Women in Physics 
and Astronomy (GWIPA) group. Organizing such an event takes lots 
of time and effort from a large number of dedicated volunteers. We 
would like to thank all volunteers who helped us during the day and 
in the planning leading up to the day. It also takes money to run GIS 
Day. In order for us to provide the event free of charge to all 100 
attendees, GWIPA has been fundraising all year long. Every Friday 
in the fall and winter terms, GWIPA hosts a Departmental coffee hour 
where coffee, tea and an assortment of homemade baked goods can be 
purchase in support of GIS Day. This has been a tremendous success 
and we are very thankful for the contributions from the Department. 
We would also like to thank the Faculty of Science for their funding 
contributions.

6th Annual Girls in Science Day
by Carmen Lee

Photo credit: Sebastian Himbert
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The 2018 Nobel Prize in Physics was awarded to Arthur Ashkin, 
and Gérard Mourou and Donna Strickland, for their pioneering 
work in laser physics.  Ashkin was awarded half of the Prize for 
his development of optical tweezers, while Mourou and Strickland 
shared the other half of the Prize for their development of chirped 
pulse amplification.  Donna Strickland became only the third woman 
to be awarded the Nobel Prize in Physics.  The first was Marie Curie, 
recognized for her pioneering work on radioactivity, and the second, 
Maria Goeppert Mayer, for her key contributions to the shell model of 
the atomic nucleus. 

Donna Strickland graduated with a degree in Engineering Physics 
from McMaster University in 1981, and went on to doctoral studies at 
the University of Rochester, where she and Gérard Mourou, her PhD 
supervisor, conducted the seminal work on chirped pulse amplification 
(CPA).  The innovation of CPA in laser physics facilitated the 
amplification of ultrashort light pulses to very high intensities, while 
maintaining high quality in both the spatial and frequency domains.  
Amplification schemes prior to the development of CPA were not 
suited to light amplification in the ultrafast optical regime.  Mourou’s 
and Strickland’s creative solution has since led to major developments 
in several areas of technology and fundamental science. 

The basic scientific ideas behind this year’s Nobel Prize were 
conveyed to undergraduate students via two seminars given by 
Cécile Fradin and Harold Haugen.  Cécile spoke about Art Ashkin’s 
development of optical tweezers and its subsequent impact in 
biophysics and biomedicine.  Harold presented an overview of Gérard 
Mourou’s and Donna Strickland’s impact on ultrafast science and 
technology.  Last month, Harold also gave a guest lecture in Karen 
Hughes’ first year physics class.  In addition to our 1CC3 students, a 
number of other undergraduates attended the lecture.

The development of ultrashort and high intensity laser pulses 
has led to numerous technological spin-offs. Two particularly notable 
examples are laser-eye surgery and micro- and nano-modification 
of materials. In fact, just a few months before the announcement of 
the Nobel Prize, a non-invasive approach to vision correction using 
femtosecond lasers was reported [Nature Photonics, July 2018].  In 
a broader context, high intensity ultrafast science has more recently 
moved from the femtosecond to the attosecond time domain, where 
Canadian scientists play a very prominent role on the international 
stage.  Some examples of novel and cutting-edge applications of 
ultrafast laser science include femtosecond electron diffraction, 
laser-weather control, super-resolution optical microscopy, and 
developments aimed at portable laser-based particle accelerators.  
Two years ago, Pisin Chen and Gérard Mourou proposed a way to 
investigate the black hole information loss paradox using accelerating 
plasma mirrors [Physical Review Letters, Volume 118, January 2017].  
In China, a high energy laser facility is under construction which should 
enable focussed laser pulse interaction with the vacuum [Science, 
Volume 359, January 2018].  Indeed, the subtitle of the Science article 
is attention-catching: “Physicists in China and elsewhere are vying to 
build lasers so powerful that they could rip apart empty space.”

We will end this article with two observations.  The “concept” 
of chirp is pervasive in modern photonic technology, but there is a 
deep scientific connection with the 2017 Nobel Prize in Physics 
which some of us may have forgotten.  The signature of gravitational 
wave detection is a chirped signal which results from the acceleration 
associated with the merger of two black holes.  Finally, Maria 
Goeppert Mayer, the second woman to win the Nobel Prize (for her 
major contributions to the theory of the atomic nucleus), actually did 
her doctoral work at the University of Göttingen on something very 
different, the theory of two-photon absorption by atoms. At the time, 
this seemed like an esoteric topic, not likely to ever be confirmed 
experimentally.  Of course, at the time no one envisioned the invention 
of the laser.  Today, two-photon absorption is a pervasive technique 
which is routinely utilized in advanced optical microscopy.  Indeed, 
multiphoton absorption is employed by scientists and engineers, and in 
terms of ultrahigh intensities, this has opened the door for attosecond 
science and technology.

The 2018 Nobel Prize in Physics 
by Harold Haugen

John Cameron

We are sad to convey that John Cameron, an emeritus member 
of our department has died. He is survived by his wife of 60 years, 
Frances, and his sons Richard (Alexa), Michael (Katherine) and James 
(Jason) and his five grandchildren Atticus, Audrey, Oona, Alasdair and 
Inigo. John received his PhD in nuclear physics from McMaster then 
went to Oxford on a Sloan Fellowship. He returned to McMaster as a 
member of the Department of Physics & Astronomy for 35 years.
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Jules Carbotte

We are sad to announce the death 
of Distinguished University Professor, 
Jules Carbotte on April 5, 2019. As 
Emeritus University Professor of 
Physics he was one of Canada’s highly 
recognized theorists in the area of 
superconductivity, and more recently in 
topological materials. At the same time 
he was an inspiring teacher and lecturer.  

Jules led a very distinguished career 
receiving many Honorary Degrees (from University of Waterloo, 
University of Manitoba, University de Sherbrooke, and McMaster 
University), the CAP Gold Medal for Achievements in Physics, and 
countless other accolades. A year before his passing, Jules’ NSERC 
Discovery grant was not only renewed for 5 years, but increased in 
value. He remained an active and extremely successful researcher 
throughout his career providing countless contributions to the scientific 
community, and inspiring and supporting students at all levels.

He was one of the founders and the first director of the highly 
successful superconductivity program of the Canadian Institute of 
Advanced Research  (CIFAR).  Leading the program, Jules was a 
strong supporter of the CIFAR vision  of a “University Without Walls” 
where theorists and experimentalists - chemists, physicists, engineers 
and materials scientists would work together to solve a common 
problem.    

Best known for his work on superconductivity, he focussed 
mainly on the original boson-mediated BCS superconductors.  He was 
particularly interested in uncovering the experimental consequences 
of theoretical developments. 

Early on, his interest in working with experimentalists lead 
to his mentoring of Bob Dynes, a graduate student in Engineering 
Physics at McMaster who was using tunnelling spectroscopy to study 
superconductors.   The collaboration with Jules led to a brilliant career 
for Bob who left McMaster with a Ph.D. for a postdoc at Bell Labs. 
At Bell, with John Rowell, in a series of ground breaking tunnelling 
experiments, combined with the theoretical work of Jules’ group at 

McMaster, they firmly established the electron-phonon interactions 
as driving mechanism in the BCS family of superconductors. It was 
the first demonstration of a first principle calculation of the transition 
temperature of a superconductor. An important element in this work 
was the comparison of the tunnelling spectra in lead with phonon 
densities of states measured by Brockhouse using neutron scattering. 

Most recently, Jules was interested in the properties of graphene 
and other Dirac/Weyl topological materials where he and his 
collaborators made a number of predictions of novel optical effects.  
In the following we have added some personal comments from his 
long time collaborator Tom Timusk:

Jules and I both joined the Physics Department at McMaster 
in 1966, he a freshly-minted theorist in superconductivity and I, an 
experimentalist mostly interested in using optics to study phonon 
sidebands in insulators.  Inspired by optical experiments at Berkeley, 
Jules persuaded me to look for similar effects in superconductors.  The 
experiments, carried out by Brian Farnworth, were a success.  This 
was the beginning of a life-long collaboration.  

His recent work on the new hydride superconductors is a 
culmination of that work.  Reading about the record breaking Tc of 
205 K, Jules saw an opportunity to finally show that there was no 
upper limit the electron-phonon mechanism of superconductivity.  We 
organized a collaboration with Mikhail Eremets, the discoverer of this 
new superconductor, the synchrotron group at Soleil, lead by Pascale 
Roy, and Elizabeth Nicol to carry out the necessary experiments and 
analysis. 

Already burdened with his ill health he nevertheless insisted in 
giving a magnificent farewell colloquium to the department in January 
where he summarized his life’s work. He retained his boundless 
optimism to the very end.  I miss him dearly.

Note added by Bob Dynes:
I had just joined as a graduate student when Jules arrived at 

McMaster from Cornell. We sought each other out and this was my 
luckiest day when we first spoke. He was a brilliant teacher but even 
more importantly he implanted in me an unbridled enthusiasm for 
physics which has never left. He taught me to “never leave a problem 
until tomorrow”. Jules has been an inspiration to me all my life.

Faculty & Student Awards
Congratulations to Governor General’s Silver Medal recipient 

Chris Lygouras for receiving the highest academic standing at the 
undergraduate level. Chris graduated from Honour Physics in June 
2019 and will be starting PhD studies at Johns Hopkins University 
this fall, where he plans to study quantum materials using neutron 
scattering techniques.  Since 2006 the Governor General’s Medal has 
gone to an undergraduate student in our Department nine times!

We are very happy to announce that one of our graduating students, 
Helena Koniar (iSci/Biophysics ‘19), was chosen to be one of the 
few Canadian student delegates at the 69th Lindau Nobel Laureate 
meeting, which took place from June 30 to July 5 in Lindau, Germany.

Congratulations to Dr. Kari Dalnoki-Veress for being named an 
inaugural Science Research Chair. Kari was nominated by his peers 
and has been awarded three years of funding to graduate students and 
research supplies.

This year 16 of our undergraduate students attended the Canadian 
Conference for Undergraduate Women in Physics (CCUWiP). A 
special congratulations to the three McMaster student winners at the 
CCUWiP: Jessica Speedie won Best Talk for her talk entitled “Telling 
giant planets from brown dwarfs: an observational test with SPIRou”

Sara Evans won Best Poster for her poster entitled “High-speed 
preparation of ultra-this uniform polymer fibres for advanced materials 
development”
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Top row (left to right): Ethan Samson, Lukasz Laskowski, Biranavan Uthayakumar, Shivam Patel, Ruoyu Sun, Ben Dyer, Cameron Ferguson, 
Bryce Norman, Ariana Fraschetti, Jarod Coppens, Gabrielle Mitchell, Katarina Mioc

Bottom row: Sarah Aubert, Alexandra Putman, Julia Gevaert, Wendy Zhang, Joanna Krynski, Elsie Loukiantchenko, Helena Koniar, Gabriella 
Wynn, Yanran Xie, Chris Lygouras

Graduating Class of 2019 

Name Thesis Title Degree Supervisor

Rafael Schulman Elastocapillary interactions between liquids and thin solid films under tension Ph.D. Dalnoki-Veress
Gabriel Magill Intensity and High Energy Probes of New Physics Ph.D. Burgess

Clementine Fournier Droplet migration on conical glass fibers M.Sc. Dalnoki-Veress
Jasper Grond TREVR: A New Approach to Radiative Transfer in Astrophysic Simulation M.Sc. Couchman/Wadsley
Lucas Le Nagard Formation and positioning of the magnetosome chain in magnetospirillum magneticum AMB-1 M.Sc. Fradin
Carmen Lee Capillary levelling of immiscible bilayer films M.Sc. Dalnoki-Veress
Gregory Kaplanek Perturbative Failure Near Horizons: The Rindler Example M.Sc. Burgess
Alexandre Arsenault 139La NMR Charge Order Study of La2-xSrxCuO4 M.Sc. Imai
Anton Borissov Spin Structure Factor Calculations using MPS M.Sc. Sorensen
Eric Turner Template Directed Ligation of RNA Oligomers M.Sc. Higgs

Melanie Demers Truncated Stellar Discs in X-ray Rich Environments M.Sc. Parker

Samantha Benincasa Star Formation in the Galactic Context: A Quantitative Study Ph.D. Couchman/Wadsley
Josef Rucska Numerical Investigations of the Early Stages of Planet Formation M.Sc. Wadsley

Recent M.Sc. and Ph.D. Graduates

Anastasia Smolina won the CAP CEWiP (Committee to 
Encourage Women in Physics) Best Poster Presentation for her poster 
“Neurovascular dynamics of mild traumatic brain injury.”

 Congratulations to Dr. Raffi Schulman who was awarded the 
2018 Governor General’s Graduate Academic Medal for the highest 
academic standing in his graduate degree program. The medal was 
presented at the 2018 Fall Convocation. The title of his thesis was 
“Elastocapillary interactions between liquids and thin solid films 
under tension” working with Kari Dalnoki-Veress.

  Congratulations to Carmen Lee who received a prestigious 
Vanier Canada Graduate Scholarship. The title of her research proposal 
is “Fluids on the nanoscale in thin film geometries”. Carmen works 
with Kari Dalnoki-Veress.

Congratulations to all students who attended the 2018 Canadian 
Undergraduate Physics Conference (CUPC) in Edmonton. Special 
congratulations to Adree Khondker (Rheinstadter Lab) who won the 
1st Place Oral Presentation Award, and Yasmeen El-Rayyes (Dalnoki-
Verss Lab) who won the Student’s Choice Award. 




