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Message from the Chair

In our last issue, 
the department briefly 
announced the new 
Honours Astrophysics 
program that is being 
offered at McMaster.  
This issue highlights 
the outstanding group 
of astronomers that are 
the foundation of that 
program and of graduate 
studies in astronomy.   

Astronomy as a 
research discipline 
began at McMaster 
in July 1976 with the 
appointments of Peter 
Sutherland (theory) and 
Bill Harris (observation) 
in the Department of 

Physics (at that time).   Through their leadership and example, the 
astronomy group (including nuclear astrophysics) has grown to 
include seven further members, and enjoys a deserved reputation 
for leadership in the international research community.  Upon Bill 
Harris’ retirement in 2014, he generously created the William and 
Mary Herschel Fund to carry on his work in support of astronomy at 
McMaster.   This fund will initially support a Graduate Fellowship 
in Astronomy – look for the first call for applications in the fall of 
2015.  This Newsletter contains more details and Bill’s comments 
on decades of change in astronomy.

2014/15 stands out as a notable year for astronomy at McMaster 
for other reasons as well.  Christine Wilson, who observes distant 
galaxies using light of millimeter wavelengths, has been designated 
a Distinguished University Professor, the highest honour the 
university can bestow on a current faculty member.  Faculty members 
Laura Parker and Alison Sills organized a very successful meeting 
of the Canadian Astronomical Society (CASCA) at McMaster this 
spring.  This Newsletter also contains profiles on research into life 
beyond the solar system, by postdoctoral research Rene Heller of 
the Origins Institute, and the purchase of a new telescope in support 
of the undergraduate program.

Of course, not all worm-holes are astronomical, and there 
is much of interest occurring in other parts of the department.  I 
hope that you enjoy the report on the biophysics of swimming 
microorganisms, and the account of an outreach event for high 
school students:  Girls in Science.  
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David Venus

“Life is like a contour integral of an 
analytical function in the complex plane: it 
is not the path you choose that matters, but 
rather what it encompasses in the end.”

... a quote from Alexandra Kasper, who gave 
an inspiring and amusing speech at the Physics 
Class Graduation Dinner in April 2015. We thank 
Alex for her work with the Undergraduate Physics 
Society, and wish her well in her graduate studies 
at Simon Fraser.
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Dr Bill Harris announces the William and 

Caroline Herschel Fellowship 

Summer 2014 marked 
the retirement of Physics and 
Astronomy faculty member 
Dr Bill Harris. Bill joined 
McMaster in 1976 after 
graduate studies in Toronto 
and a postdoctoral fellowship 
at Yale. He has published over 
200 papers in astronomy and 
astrophysics. Among the most 
important awards received 
during his long career are his 
election to the Royal Society 
of Canada in 2004, obtaining a 
Killam Research Fellowship in 

2008-09, and receiving the C.S. Beals Award from the Canadian 
Astronomical Society in 2010. Bill made many contributions to 
teaching in the P & A department and more widely in McMaster. 
He taught in both the Arts & Science and iSci Programs, and was 
responsible for introducing the “Big Questions” course in 2003, 
which has become one of the most popular science courses for 
non-science majors. Bill is now happily continuing to work with 
his graduate students and on research in several programs with 
colleagues all around the world!

 This coming September will see the launch of a new fellowship 
program in our department:  the William and Caroline Herschel 
Fellowship for astronomy.  It can be used each year to support 
either a postdoctoral fellow or graduate students in astrophysics. 
It will draw on an endowment fund set up by Bill Harris, and will 
also start with very generous help from our Dean and Department 
Chair. The first call for applications will be posted in September 
2015, along with contact details.

The Herschels were a brother-and-sister team of researchers 
who, two centuries ago, revolutionized the course of astronomy 
and physics through a long career of telescope making, tireless 
observation of the night sky, and a still-amazing string of 
discoveries. What is less well known about them is their life in 
music:  Caroline a professional singer, William a composer, 
organist, and teacher. A remarkable pair!

Islands in the Stream:  Bill Harris 
comments on decades of change in 

astronomy

It’s easy to talk about “changes in the field” over the past 
half-century because there have been so many of them.  Where 
to start?  When I was a grad student, things like quasars, pulsars, 
dark matter, and black holes had just barely been discovered, and 
that was only the beginning of an accelerating string of discoveries 
since.  In the mid-1970’s, we knew of 9 planets (or so we thought).  
Cosmology was barely underway and except for the 3 degree 
microwave background nobody knew anything much at all about 
the universe beyond a red shift of 0.4. In terms of time, that’s 
about 30% of the way back to the Big Bang. Today we think of 
that volume of space as the “nearby universe”.  Now, primordial 
galaxies are being discovered more than 95% of the way back to 
the beginning and we can see almost the whole history of galaxy 
evolution from the start.

Advancing technology fuels discovery, and the past few 
decades have been a golden era for that.  But for my own research 
area – galaxy halos, the oldest stars, globular star clusters – three 
huge changes on the observational side stand out the most for me. 
First of these was in the mid-1980’s, when CCD digital detectors 
matured to the point that they were good enough for our telescopes; 
within just a year or two they had almost completely replaced 
photographic plates.  (Imagine an instant gain of a factor of 100 in 
sensitivity for both imaging and spectroscopy, along with the new 
ability to do data analysis at entirely new depth.)

Second was the arrival of the Hubble Space Telescope in the 
1990’s.  Along came another breathtaking gain in spatial resolution 
and data quality for all areas of optical/UV/IR imaging especially, 
but for star clusters and nearby galaxies particularly it was nothing 
less than revolutionary.  The HST allowed us to image right into the 
centers of globular clusters and down to their very faintest stars, 
and to find out for the first time exactly what stars lie in all parts 
of galaxies.

And third, especially in this century the growth of “survey” 
astronomy – the idea that we find what is really out there in the 
universe only if we look for everything (an idea that was pioneered, 
incidentally, by William Herschel).  Sky surveys of all kinds are 
now the norm and have gone hand-in-hand with the growth in 
computation and “big data”.

What about the theory side?  The orders-of-magnitude gains 
in computation have transformed it just as much. 40 years ago 
astrophysics was still an observationally driven subject.  Most 
astronomers were observers rather than theorists, and sometimes 

A Hubble Space Telescope image of the Milky Way globular star 
cluster Messier 5. Work on globular clusters in the Milky Way and 
many other galaxies has formed the center of Bill’s research work 
from the beginning.
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comparison with models would not get beyond the stage of thoughtful 
physical intuition channelled by quite limited observations.  Now 
it’s more like 50/50, the boundaries have blurred, and it’s a lot 
harder to tell the difference between theorists and observers just by 
(e.g.) walking into our offices.  Observation used to be much more 
do-it-yourself – you travelled to remote mountaintops, ran the 
telescope and some fairly simple instruments, and (weather gods 
permitting) came home with your own data.  It was really a special 
sort of experience to spend clear, dark, utterly silent nights on a 
remote mountaintop with the brilliant Milky Way overhead and the 
telescope drive quietly humming away behind you.  (There were, 
of course, also nights with freezing sleet and howling winds.) This 
is much rarer now in the new generation of large telescope, space 
telescopes, and remote or queue scheduling, and the whole field 
has shifted to intricate collaboration amongst detailed simulations 
and huge databases. Theorist or observer, everyone spends a high 
fraction of their time either running or designing computation.

No doubt some of the romance of the subject has been lost, but 
the universe now is so much bigger and more intriguing in every 
direction.  We’re a long way from running out of things to do!

In Search for Life Beyond the Solar 
System - René Heller

René Heller is a postdoc at the 
Origins Institute at McMaster. After 
his PhD in  Hamburg  and a postdoc at 
the Leibniz Institute for Astrophysics 
in Potsdam, he became interested 
in the formation and detectability 
of moons outside the solar system. 
These so-called “exomoons” have 
not been discovered as of today, but 
work by Heller and his supervisor 
Ralph Pudritz, now showed that large, 

possibly detectable exomoons can form around the most massive 
planets outside the solar system. Heller wants to establish his own 
research group on exoplanet and exomoon formation at the Institute 
for Astrophysics at the University of Göttingen (Germany).

The question whether we as an intelligent species are alone 
in the Universe is as old as mankind. For thousands of years, any 
reflection on this matter inevitably had to be based on myths or 
religious belief. But mankind is slowly moving towards a firm, 
scientific answer to that ultimate question. Early visits of the planets 
and moons in our neighborhood by space probes in the 1960s and 
70s showed no evidence for life. But recent investigations by more 
advanced orbiters and landers provided new evidence for past 
liquid surface water on Mars as well as contemporary subsurface 
oceans on several icy moons around Jupiter and Saturn.

Thousands of extrasolar planets have now been detected. After 
the first secure discovery of a giant, Jupiter-like planet around a 
solar type star in 1995, the annual exoplanet detection rate has 
constantly been increasing. At the same time, technological 
advances allowed the findings of ever smaller, even Earth-sized 
planets. NASA launched its Kepler space telescope in 2009. Its 
key science objective is to find just this kind of a second Earth. An 

indeed, Kepler found a handful of very promising candidates for 
such a planet, and ongoing plus upcoming follow-up observations 
of these objects will help to assess their habitability.

But what if all these efforts are based on a false assumption? It 
could be a misconception that Earth-like planets are the most likely 
type of world to be habitable. My collaborator John Armstrong 
from Weber State University in Ogden, Utah, and I challenged this 
anthropocentric view of habitable worlds. We asked the question 
whether planets significantly different from Earth could maybe 
offer more benign environments to an ecosystem. 

The results of our study, published in the journal Astrobiology, 
suggest that superhabitable worlds are indeed very Earth-unlike. 
These worlds will be about twice the mass of our home planet, 
and maybe 1.2 times its radius. The higher mass will allow such 
a planet to be tectonically active for several billion years, which 
is important for the persistence of a global magnetic field which 
shields the atmosphere and surface from high-energy irradiation. 
Moreover, tectonic activity is a key process to recycle CO2 into the 
Earth’s atmosphere. Without its carbon-silicate cycle, the Earth’s 
greenhouse effect would weaken, thereby putting the whole planet 
into an irreversible snowball state.

 Superhabitable planets will resemble a kind of archipelagos 
world, with global shallow waters, instead of a few large oceans 
separated by large continents. On Earth, shallow waters display the 
highest biodiversity, whereas the central regions of large continents 
usually have lower levels of vegetation and animal life. Hence, 
dispersed land masses should have better chances to establish 
biodiverse ecosystems. Planets older than Earth should tend to 
have more highly developed ecosystems and more time to develop 
intelligent forms of life. Such planets would orbit stars slightly less 
massive than the sun, which have a much longer lifetime than the sun.

The good news is that our version of a superhabitable world 
is much easier to detect and characterize than an Earth-like planet 
with the available search technologies and strategies. Moreover, 
hundreds of these super-Earths, have already been spotted by 
Kepler and other telescopes, and they seem to be abundant around 
Sun-like stars. The bad news is that mankind might need to rethink 
its most basic concept of an inhabited planet. We would conclude 
that our planet is not the best of all planets, after all.

The primary targets in mankind’s quest for an extrasolar, 
inhabited world should thus not be the most Earth-like planets 
around Sun-like stars, but planets about twice the mass of Earth 
orbiting the stellar habitable zones around old, maybe 6 to 8 billion 
years old K dwarf stars.

 Image credit: NASA Ames/SETI Institute/JPL-Caltech
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Recognition of  Graduate Student 
Research

Laura Toppozini - Neutrons in Biology and Biotechnology 
conference, Grenoble, in February 2014 - 1st place at the for 
her contribution “The Structure of Cholesterol in Lipid Rafts”. 
Supervised by Maikel Rheinstadter.

Marie-Pier Neault - CASCA annual meeting, Laval, June 2014 
- Best Student Poster. “The centres of galaxy group dark matter 
haloes”. Supervised by Laura Parker

Rory Woods - CASCA annual meeting, Laval, June 2014 
- Honourable Mention, Poster. “Modelling Radiation on 
Cosmological Scales “. Supervised by Hugh Couchman and James 
Wadsley

Gwendolyn Springford - CASCA annual meeting, Laval, June 
2014 - Honourable Mention, Talk
“Measuring the Masses of Galaxies: Tests of Bayesian mass 
estimation”. Supervised by Bill Harris

Mark Ilton - Canadian Association of Physicists Congress, 
Laurentian University, June 2014 -Best overall Talk”A single 
liquid on a homogeneous substrate can lead to quantized contact 
angles and running droplets”. Supervised by Kari Dalnoki-Veress.

Richard Alsop - Canadian Association of Physicists Congress, 
Laurentian University, June 2014 - First Place in the Medical 
and Biological Physics Divison. “Aspirin Reorganizes the Lipid 
Membrane”. Supervised by Maikel Rheinstadter

Murray Wilson - Canadian Association of Physicists Congress, 
Laurentian University, June 2014 - Finalist in the Division of Cond. 
Mat. & Materials Physics. “Muon Spin Rotation Investigation of 
Doped IrTe_2”. Supervised by Graeme Luke

Alannah Hallas - International Conference on Highly Frustrated 
Magnetism, Cambridge, UK, July 2014 - Winner of the poster 
prize competition. 

Astronomical News - Canada Commits to 
the Construction Funding for the Thirty 

Meter Telescope

McMaster astronomers are celebrating the recent 
announcement that Canada has committed funding to the 
construction costs of the Thirty Meter Telescope (TMT). The 
TMT is an optical/near-infrared telescope with a 30-meter 
primary mirror. The TMT will be the world’s most powerful 
ground-based telescope and will enable high-resolution imaging 
and spectroscopy of objects too faint for current telescopes. 

These new capabilities are well suited to a wide range of science 
applications, from studying the very first luminous objects to 
form in the universe to detailed studies of extra-solar planets. 

The TMT is a partnership between Canada, China, India, 
Japan, the University of California and the California Institute of 
Technology. Two of the critical components of the telescope (the 
adaptive optics system and the telescope enclosure) will be built 
in Canada.

 

New Department Telescope

A successful proposal to the Academic Science Fund led by 
Physics and Astronomy undergraduate student Cissy Suenhas 
resulted in a new 12” telescope for the department. This telescope 
is capable of precisely tracking the sky during observations. 
Furthermore, the telescope couples perfectly with optical filters 
and a digital camera. This telescope will complement the extensive 
astronomy outreach activities at McMaster and it will also be used 
for an undergraduate astronomy club and a new fourth year course 
in observational astronomy.

Students in the fourth year observational course first used the 
telescope in March. Students submitted observing proposals and 
carried out a peer-reviewing process to select suitable targets from 
the top proposals. Observations were taken in a series of filters and 
then students used image analysis software to clean up the images 
and combine them to make colour images. 

Department of

Physics and Astronomy
Department of

Physics and Astronomy

McMaster students with the new departmental telescope
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Faculty Award - Dr Christine Wilson

Dr Christine Wilson 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 of service that 
has had an impact on the community. No more than two per 
cent of all full-time faculty can hold a Distinguished University 
Professorship. The title will be conferred upon the faculty members 
at spring Convocation ceremonies.

Christine is an observational astronomer interested in 
properties of giant molecular clouds, the nature of the interstellar 
medium in dwarf galaxies, and the mechanisms regulating star 
formation rates and efficiencies in galaxies. In recent years, she has 
been the president of the Canadian Astronomical Society and the 
Canadian project scientist for the Atacama Large Millimeter Array 
(ALMA). She has recently returned from her sabbatical period at 
the ALMA project, where she enjoyed getting to know Chilean 
birds, as you can see in her blog http://chriswilsonastronomer.
tumblr.com/

The Physics of Living Organisms – 
opening a can of worms

Rafael Schulman (left) and I was born in Sweden. He moved to 
Hamilton at the age of 14 and attended high school in Dundas. He 
completed an undergraduate degree in physics at the University of 
Western Ontario. He is now a graduate student at McMaster under 
the supervision of Kari Dalnoki-Veress. 
Solomon Barkley (right) grew up in rural Eastern Ontario. He was 
a member of the inaugural class of McMaster’s Integrated Science 
(iSci) undergraduate program. He completed an undergraduate 

thesis under the supervision of Cecile Fradin. He is currently a 
second year master’s student in Kari Dalnoki-Veress’ research 
group. 

The physics of swimming at micron length scales differs 
tremendously from our everyday experiences. The swimming of 
a macroscopic organism, such as a human or fish, is completely 
dominated by inertia. In this inertial regime, a swimmer will 
coast for some distance after performing a stroke. On the other 
hand, microscopic swimmers cope with an environment that is 
dominated by viscous forces, and their inertia can be considered 
negligible. Here we show two examples of experiments by 
McMaster Biophysics students that investigate how swimming at 
such small length scales differs from macroscopic swimming.

C. elegans is a millimetre-sized worm that has served as a 
model organism in biology for several decades. In part, this is due 
to its simple anatomy: it contains only 959 cells and 302 neurons. 
This worm undergoes undulatory locomotion (akin to a snake’s 
motion), and is capable of propelling itself through various media 
including soil, gels, and liquids of varying viscosities. In fact, 
C. elegans is able to adapt to its environment by continuously 
modulating its form of motion (or gait) as the environmental 
resistance it encounters is altered.

In order to develop a better understanding of the viscous 
forces acting on microscopic swimmers, Rafael performed direct 
force measurements on C. elegans during his Master’s in the 
Dalnoki-Veress group. These measurements demonstrated highly 
periodic and reproducible force-time curves as the worms swim. 
Observations can be predicted by a simple hydrodynamic model, 
with only two free parameters: the worm’s drag coefficients, which 
are extracted as fitting parameters. 

After exploring the simple case of a worm swimming in an 
unbounded fluid, additional experiments probed situations in 
which the worm was swimming at a fixed distance parallel to a 
nearby solid boundary, confined between two solid boundaries, 
or in buffers of increasing viscosity. Near boundaries, as well 
as in higher viscosity buffers, the worm experiences larger 
hydrodynamic forces, and the worm’s drag coefficients increase 
significantly. The increasing viscous forces induce changes in the 
amplitude and frequency of the worm’s motions. Remarkably, the 

Department of

Physics and Astronomy

An adult C. elegans swims as it is being held by a micropipette. 
Deflections in the pipette allow both lateral (side to side) and 
propulsive (forwards and backwards) forces to be measured.



6

Department of

Physics and Astronomy
Department of

Physics and Astronomy
gait modulation is quantitatively identical regardless of whether the 
resistance is increased through confinement or by tuning viscosity. 
The worm does not “decide” whether to change its motion, rather, 
its behaviour is a direct function of the physics of its surroundings. 

 Under the supervision of Kari Dalnoki-Veress, Solomon 
has been collaborating collaboration with Cecile Fradin to study the 
swimming of magnetotactic bacteria. These bacteria have evolved 
to incorporate magnetic particles into their cells and align with an 
external magnetic field. This alignment is thought to help them 
distinguish up from down so that they can more efficiently navigate 
to their desired oxygen concentration. Solomon used microscopic 
beads as tracer particles to probe the dynamics of dense suspensions 
of swimming magnetotactic bacteria. The beads are roughly equal 
to the bacteria in size, and by tracking the movement of the beads, 
it is possible to infer properties of the bacterial bath in which they 
move. Specifically, frequent collisions with bacteria cause the 
beads to move superdiffusively at short time scales.

When a magnetic field is applied, all of the bacteria align and 
swim parallel to the magnetic field. Curiously, the beads exhibit 
increased mobility in the direction perpendicular to the magnetic 
field. This result can be 
explained if a bead is knocked to 
the side when it is impacted by 
a bacterium, rather than pushed 
along with the cell. Indeed, 
observations of individual 
collisions between bacteria and 
beads confirm that beads are 
displaced perpendicular to the 
direction of bacterial motion. 
The hydrodynamic flow fields 
generated by microswimmers 
are generally complex and 
difficult to interpret. Our 
experiments on worms and 
bacteria help describe the world 
in which these organisms live, 
and identify what types of 
interactions are important to 
them.

Undergraduate Profile - Sean Ridout

 Before coming to university, I 
never had any interest in becoming 
a physicist. The more natural career 
path given these interests seemed to 
be medicine. My mom was a doctor, I 
liked biology – and besides, everyone 
seems to think it’s the respectable 
thing to do.

I often, however, found myself 
drawn to the more mathematical 
and physical aspects of these 
subjects. For example, in my last 
year of high school I taught myself 

a bit about ODEs and thought about how to model networks of 
chemical reactions. I came to McMaster to enter the integrated 
sciences program, in which I spent my first year. Partly because 
of my interest in the physical side of biology and chemistry, partly 
because of encouragement from Bill Harris, I decided to leave the 
iSci program and entered the newly formed Biophysics program.

I’ve never regretted my decision. I’ve taken almost every non-
astronomy course offered by the department, and I’ve learned a lot 
from every one of them. The biophysics courses taught by Cecile 
and Paul, Kari’s soft condensed matter course, and Ed Taylor’s 
analytical mechanics course, for example, were all superb. The 
sense of community in the physics program and the department 
is also very nice – I can’t imagine what it would be like to be in a 
program with hundreds of students.

I’ve also had great research experiences with Kari and An-
Chang and I’ve had the opportunity to spend a summer at Saarland 
in Germany. I started out interested in physics to build a deeper 
understanding of chemistry and biology, and in the end my excellent 
experiences in the department have turned me into a physics student 
who happens to be interested in some topics of relevance to other 
sciences. Thanks to the wonderful time I’ve had working with Kari 
and An-Chang, I plan on continuing in the soft matter direction. I’ll 
be going to the University of Pennsylvania next year to work on 
soft matter theory. I’m very grateful to everyone in the department 
I’ve interacted with over these past few years; I’ve come out of the 
experience much the better for it.

CAP University Prize Exam 

The results of the Canadian Association of Physicists 2015 
University Prize Exam are in and McMaster students have 
distinguished themselves and demonstrated again that they rank 
with the best in the country. This annual competition is open to any 
student at a Canadian university. 

Sean Ridout            2nd
Alan Morningstar    6th
Ben Davis-Purcell    2nd quartile

Congratulations to these outstanding students!

Coloured lines indicate trajectories of individual cells of 
magnetotactic bacteria swimming parallel to a horizontal magnetic 
field.

Close-up of a single cell of  
Magnetospirillum magneticum 
showing flagella at either end 
and dark magnetite crystals 
inside the cell.
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 Meghan Miholics is a Masters student in Astrophysics and 
was one of the volunteers who helped to run the  second annual 
Girls in Science days, held in April 2015. Her report below explains 
how this exciting and fun event is helping young women to begin 
careers in science.

 The Girls in Science days were attended by 150 girls from 
grades 8 and 10. This event was hosted by the Graduate Women 
in Physics and Astronomy) and led by the department’s Outreach 
Coordinator, Sara Cormier. The Women in Science and Engineering  
Initiative and Let’s Talk Science also played major roles in planning 
and providing volunteers for the event. The day was designed to 
not only foster the girls’ interest in the sciences but also address the 
gender imbalance in Science, Technology, Engineering and Math 
(STEM) majors and careers. 

Participants from schools in Toronto, Hamilton, Burlington 
and Guelph were nominated by their teachers to participate. Some 
girls were selected for their pre-existing love for science while 
others were just all around good students ready to be inspired by 
science. 

We hope that events like these will help to correct the gender 
imbalance in STEM careers. Currently about 40% of people 
graduating with a Bachelor’s degree in a STEM field are women. 
The number is even lower for STEM fields requiring skills in 
mathematics; only 20% of physics program graduates are women. 
Research shows that as students progress through the sciences from 
high school to university and to advanced degrees, a smaller and 
smaller portion are women. This is known as the “leaky pipeline.” 
Grade 10 girls were targeted for this event since this is the last year 
they are required to take science at school. Studies have shown 
that there are various ways to help correct the gender imbalance, 
including mentorship and awareness of the problem.

The girls participated in a wide variety of activities throughout 

the day. The first event was the keynote lecture given by Dr. Cecile 
Fradin, who shared her experiences and encouraged the girls to 
follow their passion in life and to not be discouraged by stereotypes. 
After the keynote, the girls visited the LIVELab, a state of the art 
facility for studying the human experience with movement, music 
and learning. Throughout the rest of the day the girls were split 
into groups and rotated through four stations. They learned about 
surface tension and thin films by trying to create square bubbles. 
They also got to experiment with polymers and non-Newtonian 
fluids by making silly putty and playing with the mysterious 
mixture of cornstarch and water. The girls also learned about the 
solar system and some deep space objects at a planetarium show. 
The day finished off with a bang (or several bangs) at an action 
packed chemistry demonstration.

The feedback given to the organizers was abound with 
enthusiasm and thankfulness: 

“I really hope this day continues for many years to give girls 
in the future the same amazing opportunity. Thank you for giving 
me this wonderful opportunity.’’

“I attended your Girls in Physics camp yesterday at McMaster. 
I just wanted to say thank you so much for inviting me. The speaker 
was inspirational and I had so much fun playing with the cornstarch 
and water pool. Also my whole family is now hooked on the 2,5,8 
& 9 number puzzle. I won’t miss physics next year in grade 11.”

“The girls all LOVED the event. They were still bubbling 
about it after the weekend was over.”

The Girls in Science days would not have been possible without 
funding from Student Proposals for Intellectual Community & 
Engaged Scholarship (SPICES), support from the Physics & 
Astronomy Department and all the wonderful volunteers. 

Department of

Physics and Astronomy
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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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Those who wish to support undergraduate and graduate 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
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 1BA3 who is
entering an Honours Physics program.

The McCallion Planetarium Fund – this new initiative will allow a graduate student to be appointed part-time manager of the newly
renovated planetarium.
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        planetarium.

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

I WISH TO SUPPORT:

❏ The Martin Johns Fund (S415A)

❏ The Jim Waddington Prize (S2572A)

❏ The Planetarium Fund (0633A)

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            Card Number

Signature _________________________________________

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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