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Message from the Chair
In this issue...

As I complete the
first year of my 5 year
term as Chair of Physics
& Astronomy, it is hard to
believe how quickly the
time has flown past. I would
like to start by thanking
David Venus who served
two terms as chair and
is now enjoying a muchdeserved research leave. I
would also like to thank all
the members of Physics &
Astronomy for their support
and understanding while I
learn on the job.
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For those who don’t know me, let me make a brief introduction.
I am an experimentalist working in Quantum Condensed Matter
physics. My research involves novel superconductors and exotic
magnetic systems (sometimes at the same time). In addition to my
in-house program in crystal growth and bulk magnetic, electronic
and thermal characterization, I have an active program using large
facilities such as TRIUMF (muon spin rotation/relaxation) and Oak
Ridge National Laboratory (neutron scattering).
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The past year has been an eventful one in Physics &
Astronomy. Two of our faculty members have been recognized for
their extraordinary research contributions. Dr. Christine Wilson
was awarded a Tier 1 Canada Research Chair in Extragalactic
Star Formation, as well as a Killam Fellowship. Dr. Bruce Gaulin
who presently holds the Brockhouse Chair and is the head of the
Brockhouse Institute for Materials Research (BIMR) was named a
Distinguished University Professor. Congratulations to Christine
and Bruce!
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McMaster P&A Undergrads Hosted Successful Canadian
Conference for Undergraduate Women in Physics
(CCUWiP).................................................................... 6

The past several years have been a period of restraint within the
Faculty of Science. As a result of the university’s new budget model
which allocated resources primarily on the basis of undergraduate
enrolment and didn’t properly value inter-faculty teaching, Science
had a significant budget deficit and looming debt. As a result, there
was a loss of faculty positions as retirements were not replaced.
Since then, surging enrolment and some changes in the budget
model resulted in a roughly $10M change in the faculty’s fortunes,
seemingly overnight. I hope that the improved financial outlook
will allow some renewal in our department and that I will be able
to report concrete steps towards new faculty appointments in next
year’s newsletter.

Last year three members of the former Department of Medical
Physics joined our department. In the intervening year, we developed
a new program in Medical and Biological Physics which will
welcome its first students this coming year. Preliminary registration
numbers look very strong for this exciting new program; we may
double the number of students in programs from our department.
Physics & Astronomy has also taken over the administration of the
upper year students in the existing Medical Physics program, giving
those students an academic home with like-minded students.
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Faculty Awards

Other Awards

Two graduates of the Department of Physics & Astronomy were
awarded Honourary Degrees in 2016-17.
Professor Sow-Hsin Chen received his PhD in 1964 under the
supervision of Prof. Bertram Brockhouse. He is now an Emeritus
Professor in the Department of Nuclear Science and Engineering at
the Massachusetts Institute of Technology where he joined the faculty
in 1968. Prof. Chen is the co-author of more than 415 research
publications and has been recognized with many prizes, awards
and fellowships. In 2014, he was awarded an Honourary Doctorate
from the University of Messina, Italy. Professor Chen received his
Honourary Degree at the November 2016 convocation.
Professor R.G. Hamish Robertson received his PhD in 1971 under
the supervision of Prof. R.G. Summers-Gill. He is now the Boeing
Endowed Professor of Physics at the University of Washington. Prof.
Robertson is an internationally renowned leader in nuclear physics,
particularly in the study of neutrino mass and solar neutrinos. He
is the US co-spokesperson and former Scientific Director of the
Sudbury Neutrino Observatory. In 2015 he shared in the award of
the Breakthrough Prize in Physics and is a Fellow of the American
Physical Society, the American Academy of Arts and Sciences and the
National Academy of Sciences. Professor Robertson will receive his
Honourary Degree at the June 2017 convocation.

Dr. Christine Wilson recently was
awarded a Tier 1 Canada Research
Chair in Extragalactic Star Formation.
Tier 1 CRC chairs are renewable
appointments that are tenable for
seven years, and are for outstanding
researchers acknowledged by their
peers as world leaders in their fields.
Tier 1 Chairs bring the university
$200,000 annually in new funding.
Christine also was named a 2017
Killam Fellow. A small number of
Dr. Christine Wilson
these prestigious fellowships are
awarded each year to researchers across all disciplines, with recipients
required to be well-established with an outstanding reputation in
their field. The Killam Fellowship comes with substantial financial
support to allow its recipients time to focus on pressing research
goals.
Christine’s research involves observational astronomy. She
is in particular interested in understanding one of modern-day
astronomy’s most important unsolved problems: how stars form.
Using the Atacama Large Array (ALMA), she intends to determine
what causes the large variations in the rate of star formation from one
galaxy to another by carrying out a pioneering and comprehensive
survey of astrochemical tracers in nearby galaxies.

Student Awards
Congratulations to MSc student Fraser Evans, who won the award
for the Best Student Oral Presentation for his talk “Red Misfit Galaxies
in the Sloan Digital Sky Survey: at the Canadian Astronomical Society
in Winnipeg, June 2016.

Dr. Bruce Gaulin was one of five
McMaster faculty who have just been
named as Distinguished University
Professors. The title, created in
1996, goes only to those who achieve
the highest level of excellence in
teaching, learning and research.
Those recognized with the honour are
considered “complete scholars” and
have demonstrated an outstanding and
sustained research record, innovation
in teaching and learning and a history
Dr. Bruce Gaulin
of service that has had an impact on
the community. No more than two percent of all full time faculty can
hold a distinguished university professorship.
Bruce is an experimental condensed matter physicist studying
exotic phases of matter by neutron and x-ray scattering techniques.
These phases are typically generated by unusual magnets which
remain in entropy-dominated, disordered states down to very low
temperatures; by quantum magnets where a non-magnetic singlet
ground state occurs at low temperatures, and by high temperature
superconductors which may display novel “stripe” phases in which
magnetism and superconductivity co-exist in an inhomogeneous
fashion. He is currently a Professor in the Department of Physics
and Astronomy, the Brockhouse Chair in Physics of Materials, the
Director of the Brockhouse Institute for Materials Research (BIMR)
and a Fellow of the Royal Society of Canada.

Physics graduate, Aaron Goldberg was awarded the Governor
General’s Academic Medal for obtaining the highest standing throughout
the program in the 2016 graduating class. Aaron also tied for 5th place
out of 77 students in the 2016 CAP University Prize Exam.
Undergraduate students, Diego Martinez, won 1st place overall and
Ahmad Mahmood won 3rd place overall for their presentations at the
Annual Physics Undergraduate Conference held at Western University.

2016 Nobel Prize
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The 2016 Nobel prize in physics went to Michael Kosterlitz,
Duncan Haldane and David Thouless, “for theoretical discoveries
of topological phase transitions and topological phases of matter”.
Thouless received half of the prize (which is worth 8 million kroner)
while Kosterlitz and Haldane shared the other half. Kosterlitz and
Thouless worked in Birmingham in the 1970s on phase transitions in
2-dimensional surfaces; showing that some systems can undergo phase
transitions associated with change in topology - a mathematical concept
that describes global features that are insensitive to local deformation.
Haldane discovered the first example of a topological insulator, where
non-trivial topology in the bulk of a system leads to protected zeroenergy modes on the boundary. Both lines of inquiry helped develop
the use of topological methods in condensed matter systems, including
the present excitement about topological insulators: systems that for
topological reasons conduct only on their surfaces and not their interiors.

Einstein’s publication of the theory of General Relativity in the fall of
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Gravitational waves are waves in the gravitational ﬁeld (as opposed
to `gravity waves’, which are waves in a ﬂuid supported by the
ﬂuid’s buoyancy force).
Because
Research
Newsthe ﬁeld relevant to gravity is the
curvature ofMaterials”
spacetime, this means
that gravitational
waves are
“SANS for Nanostructured
Discovery
of Gravitational
Waves
waves
in the very
geometry
taking shape at the
McMaster
Nuclear
Reactor
in which we live.
If you come and go fromIndirect
the Arthur evidence
Bournes Building,
using
that
such
its north-east entrance, you may be wondering about all the
waves
been
construction at the McMaster
Nuclear must
Reactor exist
and thehas
Nuclear
Research Building. Actually,around
this is the since
construction
a neutron
theofdiscovery
in
beam guide hall for the $9M “SANS for Nanostructured Materials”
1974
by Hulse
and
Taylor
project, which is about ½ way
to completion.
When
completed
and operational in 2019, this
instrument
will provide
state-ofthat
the binary
pulsar
the-art neutron diffraction capabilities for the study of structure
energy
in materials on length scales1913+16
from about 0.5was
nm tolosing
20 nm (hence
“nanostructured materials”). at precisely the rate
This project is a partnership between the Canada Foundation
expected
if it were
radiating
for Innovation, the Ontario Research
Foundation,
and McMaster
University, and is led by Prof. Bruce Gaulin. Ten co-applicants
gravitational waves in the
drawn from the Brockhouse Institute for Materials Research
by Prof.
General
collaborated on the proposal amount
with Physicspredicted
and Astronomy’s
Maikel Rheinstadter playing a leading role. Dr. Zin Tun from the
Relativity. The comparison
Canadian Neutron Beam Centre, Chalk River Laboratories, has
been seconded to McMasterbetween
for the duration
of the design and and
measurements
construction project and Dr. Tun is responsible for much of the
theory is shown in the ﬁgure
day-to-day progress on the project.

(https://arxiv.org/abs/astroEinstein proves right (again)!
ph/0407149). Hulse and Taylor received the 1993 Nobel prize in
A major scientific highlight since last year’s newsletter was
physics for this discovery.
the announcement in March 2016 of the discovery of gravitational

waves by the LIGO collaboration. This announcement came almost
precisely 100 years after the prediction of these waves shortly after
Einstein’s publication of the theory of General Relativity in the fall
of 1915.
Bragg’s law tells us that constructive interference occurs at
Gravitational waves are waves in the gravitational field (as
low angles for large structures
and “SANS”
is an acronym for WAVES
!1
DISCOVERY
OF GRAVITATIONAL
opposed to ‘gravity waves’, which are waves in a fluid supported
“small angle neutron scattering”. This SANS neutron diffraction
by the fluid’s buoyancy force). Because the field relevant to gravity
instrument, pictured schematically above, will be ~ 20 m long,
is the curvature of spacetime, this means that gravitational waves
and it will be optimized for diffraction studies of relatively
are waves in the very geometry in which we live. Indirect evidence
large structure in materials, as typically occurs in polymeric
that such waves must exist has been around since the discovery
materials, biomaterials and membranes, as well as magnetic and
in 1974 by Hulse and Taylor that the binary pulsar 1913+16 was
superconducting materials. When in steady state operation in
losing energy at precisely the rate expected if it were radiating
about 2 years time, it will carry out about 40 to 50 experiments
gravitational waves in the amount predicted by General Relativity.
a year, and contribute to the graduate education of roughly 80
The comparison between measurements and theory is shown in
graduate students in disciplines ranging from condensed matter
the figure https://arxiv.org/abs/astroph/0407149). Hulse and Taylor
physics, to materials chemistry, biochemistry and chemical
received the 1993 Nobel prize in physics for this discovery. What
engineering, and to materials science generally. It will be the only
was new in the 2016 announcement was the actual detection on
such neutron diffraction facility in Canada, and (we hope) it will
Earth (by the LIGO collaboration) of gravitational waves similarly
be at the vanguard of a major re-investment in neutron science
emitted by a distant astrophysical system. The system this time
instrumentation at the McMaster Nuclear Reactor.
proved to be the merger of two black holes 1.3 billion light years
distant.
After circling one another for billions of years in slowly
shrinking orbits (shrinking due to continual gravitational wave
emission), the two black holes ultimately collided and merged at
relativistic speeds. Observations of the waves radiated during the
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the mass of the initial black holes to be 29 and 36 solar masses,
and observations
of the waves
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merger show the final black hole’s mass to be 62 solar masses. The
to the mirrors in each of the interferometer’s arms, they were able
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Washington
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Louisiana),
of to pass from one interferometer to the other.
moving at each
light speed
Witharms
this wethat
witness the birth of gravitational-wave astronomy.
which has
LIGO saw waves from at least two such black hole mergers in its
are several
first run. Although the results of its second observing run are not
kilometres
long.
yet released,
the collaboration has notified astronomers at least 6
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Because they cantelescopes towards candidate sources.
More events make several remarkable things possible. First,
measure
very
astronomers acquire for the first time a population of black hole
accurately
theproperties can be studied. Next, the predictions of
pairs whose
General
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change in distancecan
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(for the first time) in a regime where gravity is very strong rather
the mirrors
each
of inferences can ultimately be made about
than very in
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Finally,
the nature of the universe the waves traversed on the way to us,
the interferometer’s
providing a new window into cosmology.
arms,
they were able
Start placing your bets on next year’s Nobel prize now…
The LIGO detector consists of a pair of Michelson-Morley-like
to detect(one
theintiny
differential
(1 part in 1021) caused by the
interferometers
Hanford
Washingtonstretching
and one in Livingston

passing gravitational waves. Both detectors saw similar signals,
spaced in time by the several milliseconds
required for a wave
Origins of Life
moving at light speed to pass from one interferometer to the other.

One of the most challenging of the Big Questions in all of
science is how life originated on our planet, and perhaps elsewhere
in the cosmos. This question has become even more relevant with
NASA’s recent ground-breaking discovery of 3 habitable Earth like
planets in the Trappist-1 system only 39 light years away. Despite
DISCOVERY OF GRAVITATIONAL WAVES
advances in genetics, it is still a matter of debate whether an early
RNA-based life form has preceded the appearance of the DNA and
protein code that is now universal to life on Earth.
It is plausible that some of the building blocks of RNA or
DNA were delivered to Earth during the late heavy bombardment
that marked the end phase of our planet’s formation 3.9 billion
years ago. Even today meteorites continuously fall to the Earth’s
surface, and the class known as carbonaceous chondrites contains
abundant and interesting biomolecular materials. For example, the
thoroughly analyzed Murchison meteorite contains over 70 amino
acids, as well as three of the nucleobases used by RNA, and fatty
acids from which simple membranes can be constructed. However,
no evidence of polymers, such as nucleic acids and peptides, has
been detected, so it is likely that these polymers were synthesized
by terrestrial geochemical processes rather than being delivered as
such.
A team of researchers consisting of biophysicist Dr. Maikel
Rheinstadter, (P&A), astrophysicist Dr. Ralph Pudritz, (P&A), and
biochemist Dr. Yingfu Li, in the Department of Biochemistry and
Biomedical Sciences has been awarded $1M to create the Origins
of Life Laboratory at McMaster University. This laboratory was
made possible by contributions by the Canadian Foundation
for Innovation (CFI), the Province of Ontario and McMaster’s
Faculties of Science and Health Science. Construction of this new
facility, which is located in ABB246, right next to the Origins
Institute Centre (in ABB245), has just been completed and the

installation of the equipment is currently in progress. At the heart
of the laboratory is the ‘planet simulator’, a custom built simulation
chamber to mimic prebiotic conditions found in volcanic or
thermal vent environments, referred to by Darwin as ‘warm little
ponds’. The chamber can control temperature, humidity, pressure,
!2
radiation and atmospheres and enables fast and controlled cycling
through these parameters to create conditions as on the early Earth,
Mars or other potentially habitable exoplanets. The aim is to
create simulations of natural conditions guided by geological and
astronomical observations. The suite of analytical tools contains
biochemistry equipment for RNA purification and analysis, as
well as optical and atomic force microscopy, a high resolution
X-ray diffractometer and GPU powered workstations to conduct
Molecular Dynamics computer simulations. This combination of
astrophysics, biochemistry and biophysics makes the Origins of
Life Laboratory a unique facility in North America and worldwide.
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Wiebe – which I enjoyed immensely.
Towards the end of my Masters, I fortuitously attended a
conference in Vancouver, where I met a group of physics graduate
students from McMaster. Of all the conference participants, they
seemed to be having the most fun while also carrying on with
some awesome research. I immediately knew that was where I
wanted to do my PhD. That was almost exactly four years ago. I
came to McMaster to work in the group of Graeme Luke, but have
also been lucky enough to work closely throughout with Bruce
Gaulin and Chris Wiebe. While I have more supervisors than most
students, it’s an arrangement that has been ideal for me. It’s given
me the opportunity to participate in an extremely diverse set of
condensed matter physics experiments. I’ve joked a few times that
I could happily stay a PhD student for the rest of my life, but no
one has taken me up on the offer. The wonderful experiences of
my PhD are really too numerous to list but include living in Japan
for 3 months for a high pressure synthesis internship, organizing
a summer school, GWIPA events, and learning to call myself a
“physicist”. I’m sad to say that my time in Hamilton is almost
at a close, I will be starting a post doctoral fellowship at Rice
University, in Houston Texas this September working with Emilia
Morosan.

Postdoc Profile Markus Rummel

I joined the department in the
fall of 2016 after a post-doctoral
fellowship at Oxford University and
completing my PhD at the University
of Hamburg and DESY. As a cycling
enthusiast who is used to warmer
(but rainy) winters I can attest that
commuting to McMaster by bike
every day during my first Canadian
winter was not always fun! However, the research definitely made
it worth coming in on those unforgiving cold winter days. One of
the areas I’m working in is effective field theories of point particles
with Cliff Burgess, and graduate students Peter Hayman, Ryan
Plestid and Laszlo Zalavari. For strongly diverging potentials,
renormalization effects in these effective actions have interesting
implications ranging from the Proton Radius problem to black
holes. Another aspect of my research is the search for light weakly
interacting particles beyond the standard model of particle physics.
These are well modified in many extensions of the standard model,
e.g. as axions or axion-like particles very generally predicted from
string theory. The interaction of these light particles with photons
leads to deviations in the spectra of astrophysical objects. A
particularly interesting case is the X-ray spectra of active galactic
nuclei and galaxy clusters which can be observed to high accuracy
with current and future X-ray observatories. These present an
excellent opportunity to either detect photon to axion conversion
or give competitive bounds on the axion to photon coupling.

Undergraduate Profile Claire Preston

In fourth grade we were assigned
to make powerpoint presentations on
a topic of our choice- I chose black
holes. By the end of high school,
many episodes of Star Trek later, I
knew I wanted to study physics.
My first contact with the
McMaster Department of Physics
and
Astronomy
was
when
department chair Dr. David Venus
phoned my house in Delta, British Columbia. I had been offered
a scholarship to study science at McMaster and it was partially
this warm welcome that convinced me to take the plunge to move
across the country.
I have not regretted it. My Honours Physics Co-op degree
has taken me on a roller coaster of opportunities. In my first
two summers I worked under Dr. Kari Dalnoki-Veress in soft
condensed matter physics, and I later did my undergraduate thesis
project studying solar cells. As part of the co-op program I worked
on an atom trap project at TRIUMF investigating fundamental
asymmetries in the universe and then in the UBC Electrical and
Computer Engineering Department under an NSERC USRA
developing flexible, stretchable touch sensors, in which I earned
authorship on a paper in Science Advances. These research terms
led to me presenting and receiving first place awards at two
Canadian Undergraduate Physics Conferences. What these diverse
experiences have allowed me to realize is that I love to work to
understand physics concepts and then apply them to develop new
technologies.

Graduate Student
Profile - Allannah Hallas

I grew up in Winnipeg, the
geographic center of North America
-- a nice way of saying “in the
middle of nowhere”. Unlike so
many of my friends, I did not grow
up with the dream of becoming
a physicist. Instead, I dreamt of
becoming an Egyptologist. I was
sorely disappointed to learn that there
wasn’t much in the way of mummies
left to dig up in the Egyptian desert. So, instead, I went with my
second choice and decided to study math at the University of
Winnipeg. On the advice of my favorite professor, in my 3rd year of
undergraduate I decided to branch out a bit and take some chemistry
courses. In the end, I liked it so much that I ended up switching
majors. Thinking back, the warning signs for condensed matter
physics were all there: the overlap of chemistry and math, with a
strong preference for quantum chemistry! By the end of my final
year of undergraduate, I’d still not found the right fit in a research
project, and had almost given up hope of perusing academics. Then
a stroke of luck! In my final months, a new professor joined the
chemistry department (ostensibly, he was a physicist, little did I
know). I stuck around in Winnipeg to do a Masters with Prof. Chris
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I have found this department to be an incredible community.
Because of its small size, many of the students and profs know one
another personally and a large proportion of the students have had
the chance to work on cutting edge research, something that would
be unlikely in a larger department. As a member of the McMaster
Undergraduate Physics Society, I ran a first year physics help
center for several terms and volunteered for various departmental
events, including helping run the Canadian Undergraduate Women
in Physics Conference, allowing me to contribute to others’
experiences as well. The level of support provided by faculty and
staff is enormous, and I am extremely grateful for the opportunities
this department has provided me.
In the fall I am looking forward to continuing to apply my
physics knowledge and developed skills to graduate research in
flexible electronics in the Electrical and Computer Engineering
Department at UBC.

2016 CUPC
The Department of Physics & Astronomy sent a strong
contingent of 20 undergraduate students to the 2016 Canadian
Undergraduate Physics Conference (CUPC) hosted by Dalhousie
University in October. Once again, our undergraduates put
tremendous effort into their research talks and posters and their
hard work paid off with many of our students walking away as
winners. In fact, McMaster students walked away with over 50%
of the prizes (we did not make up anywhere near 50% of the
conference!) McMaster students swept both the Astrophysics and
Soft Condensed Matter/Biophysics categories as well as scoring a
first-place finish in the Quantum Condensed category, and first and
third in posters:
Astrophysics:
1st – Michael Radica
2nd – Jen Scora
3rd – Jonathan Panuelos

McMaster P&A Undergrads Hosted
Successful Canadian Conference for
Undergraduate Women in Physics
(CCUWiP)

Biophysics/Soft Condensed Matter:
1st – Alex Dhaliwal
2nd (tie) – Kate Charlesworth, Adree Khondker

By all accounts the fourth annual Canadian Conference for
Undergraduate Women in Physics (CCUWiP) held in January at
McMaster was a huge success. A strong contingent of undergrads,
chaired by Anastasia Smolina, put in countless hours of planning
to ensure a successful conference for the 167 attendees (from
31 different institutions across Canada, and one from the United
States). Highlights from the weekend include a keynote address
by Dr. Nergis Mavalvala on gravitational waves which was
live streamed to all CUWiP conferences across North America
simultaneously. Attendees also participated in workshops on
graduate school, mental health and stereotypes of women in
STEM. Panel discussions on alternative careers in physics and
experiences of women in physics were also very well received. The
CCUWiP organizing committee also pushed for higher standards
of accessibility and accommodation. It is believed that this was the
first time a major physics conference had gender neutral bathrooms
and a prayer room.

Quantum Condensed Matter:
1st – Cissy Suen
Posters:
1st – Alina Barnett
3rd – Kieran Doyle-Davis
We are extremely proud of all winners and students who
attended for representing McMaster and our department with
professionalism. It is not a coincidence that McMaster students
perform well at every CUPC. Each student participates in practice
sessions prior to attending the conference and each student puts in
considerable effort into producing the best talk or poster possible.
Congratulations to all participants and winners!
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Recent M.Sc. and Ph.D. Graduates

Name

Thesis Title

Gordon Vanderwoude

Effects of Blockiness and Polydispersity on the Phase Behaviour of non-Markavian Random Block
Copolymers

Wen Huang

Michael Birch
Ian Roberts

Meghan Miholics
Adam Fortais
Jared Enns

Peter Hayman
Darryl Macbeath
Matthew Alessi

Ashkan DehghanKooshkghazi
Devin Burke

Johnson Liang

Niloufar Javid-Khalili
Soshi Mizutani

Nikola Miladinovic
Ben Keller

Connor Buhariwalla

Theoretical Studies of Unconventional Superconductivity in SR2RuO4

Degree Supervisor
Ph.D.

Kallin

Theory of Self-Assembled Bilayers Near a Cylindrical Hydrophobic Insertion

M.Sc.

Shi

The Dynamical Evolution of Accreted Star Clusters in the Milky Way

M.Sc.

Sills

Galaxy Properties Across Diverse Halo Environment
Elasto-capillary deformations of films and rods

A Systematic Scaling Solution Search in Six-Dimension Inflation

Rocking the Inflationary Boat: Looking at the Sensitivity to initial Conditions of solutions to novel
inflationary scenarios

M.Sc.

M.Sc.
M.Sc.
M.Sc.
M.Sc.

Shi

Parker
Dalnoki-Veress
Cliff Burgess
Cliff Burgess

The Pearcey Function and the Cusp Catastrophe

M.Sc.

Sprung

Theoretical Study of Inhomogeneous Polymeric Systems

Ph.D.

Shi

On the Formation and Chemical Composition of Super Earths

M.Sc.

Pudritz

Development of a Hybrid Ionization Chamber/Double-Sided-Silicon-Strip Detector to be Installed
at the DRAGON Laboratory at TRIUMF

M.Sc.

Chen

Studies on Astrophysical Nuclides Far From Stability

A New Method to Estimate Light Echo Apparent Proper Motion Vectors

M.Sc.

Theoretical Studies of Stripe States in Underdoped Cuprate

M.Sc.

Chen

M.Sc.

Kallin

The Abraham-Minkowski Controversy and the He-McKellar-Wilkens Phase
Superbubble Feedback in Galaxy Formation & Evolution

Anomalous magnetism in ferromagnetic pyrochlores as revealed by neutron scattering

Ph.D.
Ph.D.

M.Sc.

Welch
O'Dell

Wadsley
Gaulin

Graduating Class 2017
Back (left to right): Marwan Shahid, Suhier Seif, Julianna Sebastiani, Tyler Soares, Nia Nijiati, Alex Woodfinden, Peter Gysbers, Patrick Daley,
Christopher Gubbels, Michael Walters, Alex Otto, Claire Preston, Andre Larenjeiro
Middle: Jason Cohen, Alex Dhaliwal, Natalie Gervasi, Katelyn Dixon, Kate Charlesworth, Alina Barnett, Jennifer Scora
Front: Max Lauch, Michael Radica, Faraz Bohra
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Those who wish to support undergraduate and graduate students in physics and astronomy at McMaster can designate their donations to
Those who
wish&toAstronomy,
support undergraduate
and graduate
McMaster
Physics
or to one of their
funds: students in physics and astronomy at McMaster can designate their donations to
McMaster Physics & Astronomy, or to one of our funds:
The Martin Johns Fund - this fund is used to provide entrance scholarships to Honours Physics undergraduate students, and to send
The
Martin Johns
Fund
– this fund
is used to provide
entrance scholarships to Honours Physics undergraduate students, and to send
undergraduates
to the
Canadian
Undergraduate
Physics Conference.
undergraduates to the Canadian Undergraduate Physics Conference.
The Jim Waddington Prize - this fund supports an annual prize for the student with the highest achievement in Physics 1CO3 who is
entering
an Honours Physics
The
Jim Waddington
Prize – program.
this fund supports an annual prize for the student with the highest achievement in Physics 1BA3 who is
entering an Honours Physics program.
The Planetarium Fund - this new initiative will allow a graduate student to be appointed part-time manager of the renovated
planetarium.
The
McCallion Planetarium Fund – this new initiative will allow a graduate student to be appointed part-time manager of the newly
renovated planetarium.

I WISH TO SUPPORT:
The Martin Johns Fund (S415A)
The Jim Waddington Prize (S3544A)
The Planetarium Fund (0633A)

McMaster University
OJN-432
1280 Main Street West
Hamilton, ON L8S 4K1
Tel: 905-525-9140, ext. 24224
giving@mcmaster.ca
www.givetomcmaster.ca

❏
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With my enclosed gift of: $_________________ or
With my total pledge of: $_______ over _____ years.
$______________ annually

$__________ semi-annually

$______________quarterly

$__________ monthly

Please charge this payment only ____ or all payments____ to my
credit card

❏ MasterCard ❏ Visa ❏ American Express

___________
Expiry Date
Signature

_________________________________________
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Please make cheque payable to MCMASTER UNIVERSITY. Thank you for your generosity!
Tax receipts issued by mail. Payroll deduction donations noted on T4. Charitable # 11903 5988 RR 001
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Phone: 905-525-9140, ext. 24559
Phone: 905-525-9140, ext. 24559
Fax: 905-546-1252
Fax: 905-546-1252
email: physics@mcmaster.ca
email: physics@mcmaster.ca
http://www.physics.mcmaster.ca/
http://www.physics.mcmaster.ca/
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