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1 Welcome Letter

Hello,

Welcome to the Atlantic Universities Physics and Astronomy Conference, or AUPAC, hosted
at the University of New Brunswick Fredericton Campus. Mathematician and physicist Edmund
Husserl once said:

Science . . . signifies the idea of an infinity of tasks, of which at any time a finite number have
been disposed of and are retained as persisting validities. These make up at the same time the
fund of premises for an infinite horizon of tasks as the unity of one all-encompassing task.

Husserl’s point is why the conference is so important to the scientific project. Research is
often a very finite activity: any given experiment picks a small scope to investigate thoroughly.
This research on its own represents very little; it is only by the community of scientists coming
together publicly that research can become something greater, something more than finite. It is
by the coming together and sharing of research that any science itself is made. The conference
is the ideal venue for this coming together: presenters share their finite steps towards the infinite
ideas, and the attendees’ collective knowledge allows these finite steps to amalgamate into an
infinite idea called knowledge. This is what makes Science Atlantic’s project, of ensuring that
undergraduate students have access to a forum to participate in the scientific endeavour, so
important. Conferences like these constitute the very core of Science itself.

For the 37th AUPAC, we hope to have provided the ideal venue for this activity. Undergraduate
students will have the ability to present and learn about the incredible contributions they can
make to the infinite body of science in Atlantic Canada. We will learn of the opportunities for
a future academic career in Physics and Astronomy from interacting with the many faculty who
attend, and at the Graduate Fair which will have ten schools from Ontario and Atlantic Canada
represented. Furthermore, we will get to hear five talks on astronomy, physics, and science in
general from our five distinguished speakers. The panel hosted on Physics Education will be an
opportunity for delegates to engage with some of these speakers and UNB Fredericton faculty
on the issue of Physics Education, an important part of ensuring that the scientific endeavour
continues.

We would like to acknowledge our sponsors: the University of New Brunswick, the University
of New Brunswick Student Union, Green Imaging Technology, Science Atlantic, and the University
of New Brunswick Department of Physics. We would also like to thank our speakers: Mr. Curt
Nason, Dr. Ben Newling, Dr. Sanjeev Seahra, Dr. Kristine Spekkens, and Dr. Michael Steinitz.
We would also like to thank Dr. Magdalen Normandeau for participating in our panel on Physics
Education. These contributions are of huge value, and will make this an incredible event.

We hope you have an excellent time in Fredericton, and a great experience at AUPAC 2018.

Sincerely,

The AUPAC 2018 Organising Committee
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2 Campus Map

UNIVERSITY OF NEW BRUNSWICK
FREDERICTON CAMPUS

Building Name - 911 Address - Access Code
1. Aitken House - 14 Bailey Dr.
2. Aitken University Centre - 20 Mackay Dr. - A/C
3. Alden Nowlan House - 676 Windsor St. - C
4. Alumni Memorial Building - 13 Bailey Dr. - A
5. Annex C - 13 Macaulay Lane - A/C
6. Bailey Hall - 10 Bailey Dr. - A/B/C
7. Bank/Bookstore Building - 29 Dineen Dr. - A
8. BMO Centre - 25 Mackay Dr. - A/C
9. Bridges House - 45 Mackay Dr. 
10. Brydone Jack Observatory - 5 Bailey Dr.
11. Building #7 - 6 Garland Ct.
12. Burden Academy - Windsor St.
13. Campus House - 11 Garland Ct.
14. Carleton Hall - 19 Macaulay Lane - A/B/C
15. C.C. Jones Student Services Centre - 26 Bailey Dr. - A/B/C
16. Central Heating Plant - 950 College Hill Rd.
17. College Hill Daycare - 850 Montgomery St. - A/C
18. Computer Science Information 

Technology Centre - 550 Windsor St. - A/B/C
19. CURRIE CENTER - The Richard J. - 15 Peter Kelly Dr. - A/B/C
20. Elizabeth Parr-Johnston Residence - 34 Mackay Dr. - A/B/C
21. Enterprise UNB Building #1 - 2 Garland Ct.
22. Enterprise UNB Building #2 - 8 Garland Ct.
23. Facilities Management -  767 Kings College Rd. - C/E
24. Forestry & Geology Building - 2 Bailey Dr.
25. Gillin Hall - 540 Windsor St. - A/B/C
26. Harriet Irving Library - 5 Macaulay Lane - A/B/C
27. Harrison House - 12 Macaulay Lane 
28. Head Hall - 15 Dineen Dr. - A/B/C
29. Head Hall/Old Civil Engineering - 17 Dineen Dr. - B
30. Head Hall/Electrical Engineering - 19 Dineen Dr.
31. Header House - 4 Garland Ct.
32. Hut #5 - 5 Garland Ct.
33. I.U.C. Forestry - 28 Dineen Dr. - B
34. I.U.C. Physics & Admin. - 8 Bailey Dr. - A/B/D
35. I.U.C. Science Library - 4 Bailey Dr. - A/C
36. Joy W. Kidd House - 42 Mackay Dr. - A/B/C
37. Keirstead Hall - 38 Dineen Dr. - A/B/C
38. Lady Beaverbrook Gym - 2 Peter Kelly Dr. - A
39. Lady Beaverbrook Residence - 9 Dineen Dr. - A
40. Lady Dunn Hall - 40 Mackay Dr. - A/B/C
41. Ludlow Hall - 41 Dineen Dr. - A/B/C
42. MacKenzie House - 43 Mackay Dr. - A/E
43. MacLaggan Hall - 33 Dineen Dr. - A/B/C
44. Magee House - 780 Montgomery St. - A/B/C
45. Marshall d’Avray Hall - 10 Mackay Dr. - A/B/C
46. McConnell Hall - 19 Bailey Dr. - A/B/C
47. McCord Hall - 7 Bailey Dr.
48. McLeod House - 810 Montgomery St. - A/B
49. Memorial Hall - 9 Bailey Dr. - A/C
50. Muriel McQueen Fergusson Cenre - 

678 Windsor St. - A/B/C
51. Neill House - 22 Bailey Dr. 
52. Neville Homestead - 58 Mackay Dr.
53. Neville-Jones House - 16 Bailey Dr.
54. New Brunswick Community College 

Fredericton Campus - 26 Duffie Dr. - A/B/C
55. NRC Institute for Information Technology - 
e-Business - 46 Dineen Dr. - A/B/C
56. Provincial Archives - 23 Dineen Dr. - A/B/C
57. Residence Administration - 20 Bailey Dr. - E
58. R.N. Scott Hall - 25 Dineen Dr. - A/B/C
59. Salt Storage Building - 948 College Hill Rd.
60. Singer Hall - 7 Macaulay Lane - A/C
61. Sir Howard Douglas Hall - 3 Bailey Dr.
62. South Gym - 16 Mackay Dr. - A/B/C
63. Student Union Building - 21 Pacey Dr. - A/B/C
64. Tibbits Hall - 40 Mackay Dr. - A/B/C
65. Tilley Hall - 9 Macaulay Lane - A/B/C
66. Toole Hall - 30 Dineen Dr. - A/C
67. UNBEA Building 10 - 10 Garland Ct.
68. Wu Centre/College of Extended Learning - 

6 Duffie Dr. - A/B/C
69. Yellow Building - 7 Garland Ct.

ST. THOMAS UNIVERSITY

Building Name - 911 Address - Access Code
70. Donald C. Duffie Hall - 53 Dineen Dr. - A/C
71. Brian Mulroney Hall - 825 Montgomery St. - A/B/C
72. Edmund Casey Hall - 51 Dineen Dr. - A/B/C
73. George Martin Hall - 59 Dineen Dr. - A/C
74. Harrington Hall - 55 Dineen Dr. - A
75. Holy Cross House - 845 Montgomery St. - A/B/C
76. J. B. O’Keefe Fitness Centre - 65 Dineen Dr. - A/C
77. Margaret Norrie McCain Hall - 9 Duffie Dr. - A/B/C
78. Sir James Dunn Hall - 67 Dineen Dr. - A/B/C
79. Vanier Hall - 63 Dineen Dr. - A/C

Access Key
A Level or ramp entrance C Accessible restroom E One step up to entrance
B Elevator  D Assistance needed from parking lot (no curb break)  For the most current information on accessibility  call 506-453-4830 

      Bookstore          Library           Residence          Food services          Bank machine           Computer lab
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3 Schedule of Events

Friday Saturday Sunday

7:00am

7:30am

8:00am

Breakfast

Registration

Science Concourse

Breakfast

Science Concourse

8:30am

9:00am

9:30am

10:00am

Presentations

Break

SL107 and SL111

Presentations

Break

SL107 and SL111

10:30am

11:00am

Speaker

Toole Hall 3

11:30am

12:00pm

Lunch

Science Concourse

Closing Speaker

Awards Ceremony

Toole Hall 3

12:30pm

1:00pm

Graduate Fair

Science Concourse

1:30pm

2:00pm

2:30pm

3:00pm

Presentations

Break

SL107 and SL111

3:30pm

4:00pm

4:30pm

Speaker

Panel

Toole Hall 3

5:00pm

5:30pm

6:00pm

Free Time

6:30pm

7:00pm

Registration

Delta Fredericton

7:30pm

8:00pm

Banquet

Delta Fredericton

8:30pm

Introduction

Opening Speaker

Delta Fredericton

9:00pm

Banquet Speaker

Delta Fredericton

9:30pm

10:00pm

Free Time
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4 Detailed Itinerary

Registration at the Delta (5:00pm – 7:30pm)
Meet up at the Delta between 5:00pm and 7:30pm to check-in to your reserved rooms and register
for the conference.

Introduction (7:30pm – 8:30pm)
Welcoming event featuring guest speaker astronomer Curt Nason, member of the Royal Astro-
nomical Society of Canada and the Saint John Astronomy Club.

Free Time (8:30pm – 10:30pm)

Breakfast (7:00am – 8:30am)
Breakfast will be held in the science concourse on 8 Bailey Drive.

Presentations (8:30am – 10:30am)
The first block of undergraduate presentations held in the science concourse classrooms SL107
and SL111.

Speaker (10:00am – 11:00am)
Dr. Ben Newling of UNB will give a talk, A Field Guide to MRI in Materials, a brief introduction
to the research done here in the UNB MRI department.

Lunch and Grad Fair (11:30am – 1:30pm)
Meet in the science concourse for lunch. During the presentations, meet with representatives
from various graduate schools across Canada including McMaster, RMC, Western, Queens, SMU,
MUN, UNB, and Dalhousie.

Presentations (1:30pm – 3:30pm)
The second block of undergraduate presentations held in Science Concourse classrooms SL107
and SL111.

Speaker (3:30pm – 4:15pm)
Dr. Michael Steinitz is an Emeritus Professor at St. Francis Xavier University and editor of the
Canadian Journal of Physics. His talk will focus on the ethics of publishing in science.

Panel Discussion (4:15pm – 5:00pm)
Join professors Magdalen Nomandeau, Kristine Spekkens, Sanjeev Seahra, and Michael Steinitz
for the panel discussion on physics education.

Free Time (5:00pm – 6:30pm)

Banquet and Speaker (6:30pm – 9:30pm)
The Banquet will be held at the Delta, with doors opening at 6:00 and food served at 6:45.
The event will be business casual. Dr. Seahra is an associate professor in the department of
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Mathematics and Statistics at the University of New Brunswick and his research involves various
aspects of gravitational theory. His talk will cover the recent discovery of gravitational waves and
how they give us a new way of listening to the universe.

Breakfast (7:00am – 8:30am)
Breakfast will be held in the Science Concourse.

Presentations (8:30am – 10:30am)
The final presentation slot, held in rooms SL107 and SL111 in the Science Concourse.

Closing Speaker and Awards (10:30am – 12:30pm)
Dr. Spekkens is an associate professor of Astronomy, Astrophysics & Relativity at Royal Military
College of Canada. Her research focuses on developing a better understanding of nearby galaxies
in a cosmological context. Her talk will cover cold dark matter and the structure of nearby
galaxies.
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5 Keynote Speakers

5.1 Mr. Curt Nason

The Joys of Amateur Astronomy

Mr. Nason first became interested in astronomy as a young
boy growing up in McAdam, NB. Since then, he has led a 34-
year career working with NB Power in Health Physics at Point
Lepreau. Mr. Nason has been a member of the Royal Astro-
nomical Society of Canada for over 20 years and a member of
the St. John Astronomy Club for over 18 years. Currently,
Mr. Nason is the secretary of both RASC NB and SJAC. Mr.
Nason also writes a weekly electronic sky report for NB nat-
uralist and astronomy clubs, a monthly astronomy column for
the Telegraph-Journal, and a bimonthly crossword puzzle for
the RASC.

5.2 Dr. Ben Newling

A Field Guide to MRI in Materials

Dr. Newling’s research is focused on developing magnetic res-
onance imaging (MRI) techniques for use in the study of ma-
terials. Although the physics used is the same as in clinical
MRI, the challenges are different when imaging things other
than people, because people are, in general, rather wet. In par-
ticular, the MRI signals from most solids, semisolids, confined
liquids and gases are fleetingly short, which must be addressed
by materials MRI. The real power of MRI lies in the flexibil-
ity of available contrasts. Careful choice of preparation of the
nuclear spins can allow images to be obtained in which the con-
trast reflects chemical potential, temperature, pH or motion for

example. Dr. Newling’s main interest is in the latter - magnetisation preparation can give MR
images which map self-diffusion coefficients or coherent flow velocities in a variety of flows of
a variety of fluids.
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5.3 Dr. Michael Steinitz

The Ethics of Scientific Publishing

Dr. Steinitz is Emeritus Professor of Physics in the Physics
Department at St. Francis Xavier University. He has been
editor of the Canadian Journal of Physics since 2006.

His research area is Solid State Physics, using neutron scat-
tering to study magnetic structures of rare-earth and transition
metals, especially incommensurate and density-wave structures,
as well as dilatometry at cryogenic and very high temperatures.
He is a past president of the Canadian Association of Physicists
(CAP) and in 2006 he received the Peter Kirkby Medal of the

CAP for service to the Canadian Physics community. He has been on numerous review panels
of the Natural Sciences and Engineering Research Council of Canada (NSERC) and was chair
of the board of directors of the NSERC-funded Canadian Institute for Photonic Innovation
from 1999 to 2002. He has served on the boards of directors of the Canadian Institute for
Neutron Scattering and of the Debut Atlantic Society.

He has run a concert series at StFX for forty-one years and has recently been appointed to
the Commission on Physics for Development of the International Union of Pure and Applied
Physics.

5.4 Dr. Sanjeev Seahra

Einstein’s Ripples: Our new way of listening to the universe
with waves of gravity

Dr. Seahra is an associate professor in the Department of
Mathematics and Statistics at the University of New Brunswick
(UNB). In his research, Dr. Seahra studies various aspects of
gravitational theory; including modified gravity, cosmology, and
quantum gravity.
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5.5 Dr. Kristine Spekkens

Cold Dark Matter and the Structure of Nearby Galaxies

Dr. Spekkens is currently an associate professor (cross-
appointed from RMC) focusing on Astronomy, Astrophysics,
and Relativity for the Department of Physics and Space Sci-
ence at the Royal Military College of Canada. Dr. Spekkens’
research focuses on developing a better understanding of nearby
galaxies in a cosmological context. She is spearheading a va-
riety of projects to help reconcile long-standing discrepancies
between the observed properties of spiral galaxies and predic-
tions from galaxy formation theory, and is particularly interested
in developing robust techniques for inferring the distribution of
dark matter in these systems. Dr. Spekkens is also involved in

planning surveys with the next generation of radio telescopes to map the distribution and
kinematics of atomic hydrogen in galaxies in diverse environments out to moderate redshifts.
Dr. Spekkens’ program thus affords graduate students the opportunity to carry out research
with the world’s largest radio and optical telescopes, and to develop new tools for interpreting
the high-quality data obtained from these facilities.
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6 Graduate Fair
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7 Presentation Schedule

Click on a name to be taken to that abstract.

Time Room SL107 Room SL111

Saturday - First Session

Seshu Iyengar Margaret Buhariwalla

Andrey Zelenskiy Jasmin Tompkins8:30–9:20

David Heckbert Edwin Vigneau

Break

William Woodley Natalie LeBlanc

Ryan Harvey Mathieu Perron-Cormier9:40–10:30

Sara Ripley Dennis Gallant

Saturday - Second Session

Courtney Allen Jason Bayer

Pheerawich Chitnelawong Michael Power1:30–2:20

Yannick Castonguay-Page Cleo Huck

Break

Zachary Chaisson Sophia Waddell

Maeve Wentland Bradley Guislain2:40–3:30

Joseph Laroche James Kendall

Sunday

Martin Hellmich Olivia Raiche-Tanner

Robert Materi Gabriel Gallant8:30–9:20

Stephen Bennett Matthew Martell

Break

Cameron Hastie

Dustin Fraser9:40–10:30

Grant Wilbur
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8 Abstracts

8.1 Saturday - First Session

Presentations in SL107

Seshu Iyengar, University of New Brunswick Fredericton
Preliminary Studies on Freezing Water Sprays with MRI

Sprays are of great industrial and scientific interest due to their practical importance and
the complex phase behaviour of each region. Traditional spray characteristic measurements
are optical in nature, making them ill-suited to certain tasks as they can only investigate
the surface of a spray due to reflection and refraction due to water droplets. One example
measurement is the measurement of spray freezing, as the exterior droplets hide the interior
phase of the spray. The possibility of using MRI, which is unaffected by droplet reflection
or refraction, on such measurements has not previously been investigated in depth. This
project aimed to study the freezing of sprays, on a large, supercooled magnet system with
an SPI sequence. Prior work in the MR of freezing indicates that MRI images should show
a signal drop in frozen spray regions, and potentially can quantify the amount of frozen
water in a spray. Analysing the resulting signal shows that evidence can be found of signal
suppression due to freezing droplets in the flow of a cold Nitrogen gas, and that signal from
different regions of the spray are affected differently by rapid cooling. This, combined with
attempts to run similar experiments on a unilateral magnet, demonstrate the possibility of
using MRI to characterise spray freezing behaviour.

Andrey Zelenskiy, Memorial University of Newfoundland
Studying Magnetism with Sound: The frustrating studies of the frustrated antiferromagnets

Over the past few decades, frustrated triangular lattice antiferromagnets (TLAF) have re-
ceived a considerable amount of attention due to the interplay between classical ordering,
lattice distortion, classical and quantum fluctuations. In this system, the spins of the mag-
netic ions forming a triangular lattice cannot be all antiparallel (90◦), instead, they find
a compromise by aligning at 120◦ relative to each other in order to minimize the energy.
Many experimental methods were developed to study TLAF and other frustrated magnets.
The experimental results presented in this talk are obtained from ultrasound velocity mea-
surements. Due to the spins and crystal lattice coupling (magnetoelastic coupling), this
technique can also be used to detect magnetic phase transitions. Based on the experimental
results, the magnetic phase diagram of the antiferromagnet RbFe(MoO4)2 was constructed
and shown to be consistent with numerical results (modified 2D Heisenberg model for a
triangular lattice).
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David Heckbert, University of Prince Edward Island
Confinement Effects on Polymer Translocation

The translocation of a polymer, movement through a nanopore from one side of a membrane
to the other, is a popular subject of scientific study today. There are many places in nature
where this surprisingly complex process occurs, some common examples include movement
of mRNA into and out of the cell nucleus and transportation of proteins through the cell
membrane. Translocationmay be a useful tool in the developement of novel technology
for sequencing DNA. Understanding the physics of this phenomenon may prove useful to
the developement of such technology, an important aspect of this physics being how the
free energy of the polymer varies with the degree of translocation. Monte Carlo computer
simulation techniques were used to measure the free energy function of the translocation of
a simple ball-and-chain model polymer through a nanopore. Previous work has shed light on
the behaviour of such translocation in the case of an otherwise free polymer, and experiments
have been done involving systems with confined spaces. This project focuses on the effects
of confinement on both sides of the pore. Rectangular and cylindrical confinements were
considered, for symmetric as well as asymmetric confinement on either side. The free energy
function was measured with respect to the translocation coordinate s, the number of bonds
on one side of the nanopore. The results of the simulations were compared to theoretical
predictions, and found to be in qualitative agreement.

William Woodley, University of New Brunswick Fredericton
Predicting Diffractive ρ and φ Production using Light-Front AdS/QCD Holography

Deep inelastic scattering is a common experimental way of probing the complicated inner
structure of the proton. It involves firing an electron at the proton at high enough ener-
gies such that the electron’s de Broglie wavelength is small enough to resolve the proton’s
structure. However, if the electron is fired at a great enough velocity, some of the energy
goes into producing a type of particle known as a vector meson. Experiments like this were
done at the HERA collider in Germany, and the latest 2015 data offers the most precise
measurements to date. The process is modelled using light-front Anti-de Sitter/quantum
chromodynamics holography in combination with the colour glass condensate (CGC) and
impact parameter-dependent colour glass condensate (b-CGC) models. The 2015 HERA
data can give precise values for the CGC and b-CGC fit parameters, which are then used to
calculate cross section predictions for rho and phi vector meson production.
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Ryan Harvey, University of New Brunswick Fredericton
Examining the Large-Amplitude Proton-Tunnelling Behaviour in Malonaldehyde

Imagine this: you roll a ball up a hill, but it wasn’t fast enough to go over, so it just rolls
back down. Now try again with the same initial speed, but this time it pops out on the other
side of the hill. This is a rough analogy to quantum tunnelling. Since quantum mechanics is
all about probabilities rather than deterministic measurements, a particle that doesn’t have
enough energy to overcome some potential energy barrier may still be found on the other
side. The organic molecule malonaldehyde is a good example of this. In malonaldehyde, one
hydrogen atom has two equivalent equilibrium positions separated by an energy barrier, and
it can tunnel through this barrier. Thus, malonaldehyde is a sort of natural laboratory for
studying the tunnelling effect, because while the proton is more or less a quantum blur, the
rest of the nuclei in the molecule move relatively little. Other than motion due to rotation of
the molecule as a whole, these other nuclei only have small amplitude vibrational motions,
much less dramatic than the tunneling motion. Using data from the Canadian Light Source
(CLS) synchrotron in Saskatoon, we are studying the effects of tunnelling on the spectrum
of the molecule, as well as the effect of replacing the tunnelling proton with a deuteron. We
are also developing a model to describe the way the molecule’s structure changes while the
tunnelling occurs.

Sara Ripley, Mount Allison University
Tracking Studies Using GenFit for the MUon Scattering Experiment

The Proton Radius Puzzle (PRP) is one of today’s most recognized problems in physics.
The puzzle is based on the fact that when one measures the proton charge radius via elastic
electron-proton scattering or electronic hydrogen spectroscopy, the result is significantly
different (over 5σ) than if one were to use muonic hydrogen spectroscopy. The MUon
Scattering Experiment (MUSE) will take place with the hopes of contributing to solving
the PRP. It will be carried out at the Paul Scherrer Institute in Willigen, Switzerland, and
will use the π M1 beamline where the protons will be converted into a mixed species beam
comprised of electrons, positrons, muons, antimuons, and charged pions. Simultaneous
electron- and muon-proton scattering will then be performed allowing for the proton charge
radius to be extracted from all four probes. Unlike many scattering experiments, the beam
from the MUSE experiment is created at an angle and focused at the target, creating the
need to reconstruct the beam line and scattered particle tracks. My project involves the
GEM detectors, or Gas Electron Multipliers, which allow for a 3D reconstruction of incident
beam particles. With the help of the GenFit software, I have been able to create small test
cases to better understand the fitter, and I have been able to conclude that the GenFit fitter
has a torque arm behavior favoring the outer GEMs, and that it presently cannot handle noise
properly. I am currently working with the simulated files in order to determine the behavior
of the track at the target, and will continue to work with this data to better understand the
software.
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Presentations in SL111

Margaret Buhariwalla, Acadia University
The Search for Dark Matter WIMPS using Z-prime Electroweak Probe Y

Years after its discovery by Zwicky in 1933, the true nature and make-up of Dark Matter still
eludes physicists. Current theories suggest a possible explanation as Weakly Interacting Mas-
sive Particles (WIMPs). These particles are new physics beyond the standard model. Freeze
out of thermal equilibrium for WIMPs would have occurred before Big Bang Nucleosynthesis
(BBN). Their discovery would provide great insight into the early universe. For this project
the WIMPs were modelled as neutral massive fermions, which interact with Z-prime boson
only. We have calculated the thermally averaged cross section for the WIMPs annihilation
channel going to the Standard Model fermion anti-fermion pair production. This cross sec-
tion was compared to the thermally averaged cross section given by the Planck Collaboration
in 2015. Exclusion plots were produced from these data to investigate the boundaries of the
model.

Jasmin Tompkins, Mount Allison University
Asteroseismology of Beta Centauri

Asteroseismology lets astronomers use the frequencies at which a star pulsates to “probe”
the interior structure. Pulsation frequencies for two stars in the Beta Centauri system
were recently published by Pigulski et al (2016). In this work, we use these frequencies as
constraints on 2D models of the system. Our goal is to constrain mass, age, rotational
velocity, and overshoot of the two stars. We do this by using least-squares fitting analysis to
compare grids of 2D stellar models, and pulsation frequencies calculated with a 2D pulsation
code, to observed frequencies. Well constrained properties of the system will improve our
understanding of convection in massive stars, and allow us another avenue to test our theories
of stellar evolution.

Edwin Vigneau, Université de Moncton
Abundance Analysis of Elements in Chemically Peculiar Star HD38104

Using spectra obtained recently with the spectropolarimeter ESPaDOnS at the Canada-
France-Hawaii Telescope (CFHT), an abundance analysis of chemical elements in the stellar
atmosphere of HD38104 has been carried out with the help of the ZEEMAN2 code. The
effective temperature, surface gravity and metallicity are estimated for this star by fitting its
Balmer profiles with theoretical ones employing the FITSB2 code. A set of several hundred
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line profiles has been analyzed using the derived values of Teff , log(g) and metallicity. The
abundance analysis results in estimation of average abundance for 39 chemical elements and
in detection of vertical stratification of iron abundance with optical depth. The obtained
results allow to better understand the chemical composition of stellar atmosphere of this
star and its evolution.

Natalie LeBlanc, Université de Moncton
Results of Abundancy Analysis for Sirius

The results of analysing of the chemical abundance in stellar atmosphere of Sirius are pre-
sented as a part of the project VeSElkA that aims to search for evidence of vertical stratifi-
cation of elements’ abundance in chemically peculiar (CP) stars. Using the high resolution
and high signal to noise spectra obtained with the spectropolarimeter NARVAL, we have
analysed hundreds of line profiles with the help of the code ZEEMAN2. The estimates of
average abundance for 39 chemical elements were obtained for two phases of orbital rotation
of Sirius in binary system. We were able to find an overabundance of Argon, Scandium,
Manganese, Cobalt, Copper, Lanthanum, Cerium, Neodymium, Samarium, Gadolinium, and
Dysprosium, and an underabundance of Molybdenum.

Mathieu Perron-Cormier, Université de Moncton
Search for Vertical Abundance Stratification of Chemical Elements in HD176232

Two high resolution and high signal to noise ratio spectra of HD176232 have been analyzed
to study the chemical abundances in atmosphere of this star using the ZEEMAN2 code.
These spectra were recently obtained with the spectropolarimeter ESPaDOnS at the Canada-
France-Hawaii telescope (CFHT) in the frame of the project VeSElkA. The project’s objective
is the search for signatures of vertical stratification of chemical element abundance within
chemically particular (CP) stars. The surface gravity and effective temperature of HD176232
were derived from the fitting of nine Balmer line profiles through the FITSB2 code. Over
one hundred line profiles were analyzed in each spectrum and the average abundance of
39 chemical elements were measured. Some of them, for example, cobalt, neodymium,
samarium and gadolinium show a significantly enriched abundance in the stellar atmosphere
of HD176232, while carbon and molybdenum seem to be underabundant. Also, our analysis
reveals an abundance stratification with optical depth for calcium, cobalt, iron, manganese
and nickel.
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Dennis Gallant, St. Mary’s University
Principal Component Analysis of the X-Ray Spectra of Blazars

Principal component analysis (PCA) is a data reduction and analysis technique that can
reveal underlying trends in a data set in a model-independent manner. It has seen use in
many diverse fields, such as statistics, economics, and neuroscience. Only recently, however,
have enough high quality data been gathered to begin applying this technique to x-ray
astronomy. This talk introduces PCA and demonstrates its application on the x-ray spectra
of a sample of blazars. With PCA, spectral features of these objects can be identified even
in cases where those features are not apparent from the spectra alone.

8.2 Saturday - Second Session

Presentations in SL107

Courtney Allen, University of New Brunswick Fredericton
Delving into Quantum Gravity: A brief look at how gravity affects quantum entanglement

General relativity and quantum mechanics both describe the how the universe works, but on
two different scales. Quantum gravity endeavours to combine these two disparate theories to
provide a more complete description of the universe. This project set out to determine the
gravitational field generated by the quantum state of a system, and to determine how gravity
affects the quantum entanglement of a system. The aim of this project was to answer the
question: if a system begins in a product state, also known as an unentangled state, does
the system become entangled under the influence of gravity? To answer this, the Newton-
Schrödinger equation was used to model the system. The Newton-Schrödinger equation
combines the Schrödinger equation, which describes how a quantum system with initial
state ψ evolves over time, and the Poisson equation, which uses the quantum state of the
system to determine the gravitational potential φ. Combining these two equations allows the
Newton-Schrödinger equation to describe how both the quantum state and the gravitational
potential evolve over time. To find numerical solutions, the Crank-Nicolson scheme was used
to approximate the derivatives in the Newton-Schrödinger equation. Once the numerical
solutions are found, the system’s entanglement can be determined by calculating its entropy.
An unentangled state has zero entropy, while an entangled state has non-zero entropy,
allowing the entanglement to be determined from the entropy calculations.
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Pheerawich Chitnelawong, St. Francis Xavier University
On the Hermiticity of the Semiclassical h-bar-Expansion of the One-Body Density Matrix

The semiclassical h-bar-expansion of the one-body density matrix is studied within the
theoretical frameworks of the Kirzhnits and Grammaticos-Voros techniques. While the
Grammaticos-Voros semiclassical expansion preserves hermiticity to all orders in h-bar, the
Kirzhnits approach is manifestly not Hermitian at every order in h-bar. We explicitly show
how to recover the hermiticity of the Kirzhnits approach using an appropriate symmetrization
procedure. Our central result is that the semiclassical Kirzhnits approach yields the same
density matrix as Grammaticos and Voros. Our analysis reveals that the non-Hermitian
behaviour of the Kirzhnits one-body density matrix is a result of the truncation of the
semiclassical h-bar-expansion.

Yannick Castonguay-Page, Université de Moncton
Building Entangled Photon Triplet Source by Cascaded Spontaneous Parametric Downcon-
version

Polarization-entangled photon triplets are an important resource for several quantum infor-
mation applications, namely for quantum cryptography. Such photon triplets can be pro-
duced through cascaded spontaneous parametric downconversion, by combining two sources
of polarization-entangled photon pairs. Here, we present our recent work towards the cre-
ation of a phase-stable source of polarization-entangled photon triplets. Using a periodically
poled potassium titanyl phosphate (PPKTP) crystal, we produce the first pair of polarization-
entangled photons through spontaneous parametric downconversion (SPDC) within a Sagnac
interferometer. We then characterize this first source using quantum tomography, confirm-
ing the quality of the entanglement. Going forward, this first SPDC process will be combined
with a second SPDC source composed of another Sagnac interferometer but with a peri-
odically poled lithium niobate (PPLN) waveguide to produce polarization-entangled photon
triplets.

Zachary Chaisson, Université de Moncton
Quantum Tomography: Analysing a Cascaded Entangled Photon Source

Entangled photons are the most practical quantum bit for use in quantum cryptography and
distributed quantum computing, as photons are easily transportable over long distances. As
such, reliable entangled photon sources are an important aspect in the development of the
field. Here, we present an experiment aiming to create polarisation entangled photon triplets
by cascading two spontaneous parametric down conversion (SPDC) processes in a phase-
stable setup. This talk will focus on the method used to determine the state of photons
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created by the source, quantum tomography. Quantum tomography determines the density
matrix of a state with the help of many measurements. The measurement process was
automated through programming with the help of rotation motors and a coincidence logic.
We will also present preliminary results from the characterisation of the first SPDC process.

Maeve Wentland, Mount Allison University
Neutron Scalar Polarizabilities: Background Simulations for Experimental Extraction via
Compton Scattering

The A2 collaboration at the institute for Nuclear Physics in Mainz Germany is working to
experimentally determine nucleon polarizabilities using medium-energy Compton Scattering.
The scalar polarizabilities of neutrons are less well known that the protons, due to several
challenges; previous work using deuterium targets produced results with large uncertainties.
Led by the Mount Allison and Glasgow Groups, the A2 collaboration intend to use a high-
pressure, active 3He target to better determine these values using elastic Compton Scattering.
The experiment will be run using an incident photon range between 80-200 MeV, and in this
energy range, the 3He cross sections are theoretically more sensitive to scalar polarizabilities
than deuteron. In preparation for this experiment, background simulations are done to help
determine the expected contamination and this simulated data allows us to optimize the
analysis software. This information is used to perform a sensitivity study which allows us to
determine the error we can expect from this experiment.

Joseph Laroche, St. Mary’s University
Finding the Thermal Expansion of Pb Glass Blocks for use in an Electron Calorimeter

The Super Bigbite Spectrometer (SBS) is an experimental facility under construction at
Jefferson Lab in Virginia. ECAL is a Pb glass calorimeter in development, which will be used
in SBS, that is designed to measure the energy deposited by deflected electrons with energy
between 4–5 GeV. Through a process called thermal annealing, ECAL holds component glass
blocks at ∼200◦C in order to reverse the effect of exposure to very high levels of ionizing
radiation, and ensure proper functioning for the experiments. In order not to overheat the
photomultiplier tubes collecting the light from the detector, a cylindrical borosilicate piece
of glass is fixed between the PMT and the block, serving as a thermal gradient as well
as a light guide. This presentation outlines the procedures for gluing the light guides to
the glass blocks and quality testing the alignment and transparency of the resultant glass
pieces. Additionally, this presentation discusses the thermal expansion of a Pb glass block,
which was found by measuring its length change as a function of its temperature, yielding a
coefficient of thermal expansion of (8.94 ± 0.07) × 10−6 K−1. This result was found to be
consistent with researched values of the thermal expansion of various types of glass.
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Presentations in SL111

Jason Bayer, St. Mary’s University
Interface and Hydrogen Line Development for ChromaStar: A Stellar Atmosphere and Spec-
trum Modelling Code

ChromaStar is a stellar atmosphere and spectrum modelling code designed to give approx-
imations of stellar observables. We report on several projects to create a more interactive
interface, and more realistic spectra. The output was converted to Scalable Vector Graphics
(SVG), allowing interactivity to be added to all plots. Special pedagogical markers were
added to show how the observable spectral line profile of a user-defined two-level atom and
the atmospheric structure are related. The treatment of hydrogen Balmer spectral line pro-
files was made more complete and realistic to relate more closely with observables of A type
stars. Through this research it can be seen that it is possible to create fast, interactive, and
precise tools that can be useful for small research projects and in a classroom setting.

Michael Power, St. Mary’s University
The Theory of Ambipolar Diffusion, With Applications to Protostellar Jets

The problem of star formation is fundamental to our understanding of the universe. Often,
before stars can fully collapse and begin their fusion process, they must “bleed off” a large
amount of their angular momentum to overcome the “centrifugal barrier” preventing their
collapse. To expel this angular momentum, protostars launch an outflow from their accretion
disks in the form of a jet. Morphologically, both hydrodynamical (HD) and magnetohydro-
dynamical (MHD) simulations of protostellar jets differ significantly from astrophysical ob-
servations, which may indicate a gap in the theory. Ambipolar diffusion (AD) seeks to close
this gap by operating in a realm between HD and MHD, allowing for partial ionization of the
fluid. Research conducted this summer focused on developing and subsequently understand-
ing the mathematics behind non-isothermal AD using the so-called one-fluid model, which
was then applied to a protostellar jet using the ZEUS-3D MHD code. These preliminary
2-D axisymmetric simulations seem to suggest that the approximations used in one-fluid
AD cause a physical instability to manifest within the jet. Therefore, a two-fluid model
was developed in order to account for the physics missing from the one-fluid model, which
does not properly account for ionized particles. Future work will focus on implementing the
two-fluid model of AD into ZEUS-3D, and performing fully 3-D simulations.
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Cleo Huck, St. Mary’s University
Observing Transits of Exoplanet Qatar-4b Using the Burke-Gaffney Observatory

Qatar-4b is a recently discovered exoplanet found to be orbiting the star Qatar-4b. The orbit
geometry causes the planet to transit across the disk of its parent star as viewed from Earth.
During the transit, the observed brightness of Qatar-4 dims slightly. The robotic Burke-
Gaffney Observatory’s 0.6-metre telescope at Saint Mary’s University was used to observe
two transits in October 2017. AstroImageJ – photometric image processing software - was
used to measure the hundreds of images obtained in order to produce two light curves (time
vs. flux). The resulting light curves were analysed and modeled in order to obtain the
orbital period, transit and orbit properties, and planet size. The process used to observe and
analyse the images and a comparison of results with published values will be discussed in
this presentation.

Sophia Waddell, St. Mary’s University
A Spectral Analysis of Active Galactic Nuclei

Active Galactic Nuclei (AGN), are thought to be powered by supermassive black holes which
are actively accreting material. AGN demonstrate variability across all wavelengths, including
in the X-ray, the emission range studied throughout the project. This presentation will first
introduce AGN and explain some classifications. It will follow by examining the X-ray spectral
data processed from observations taken by three different satellites; XMM-Newton, Suzaku
and Swift. Observations of the radio-intermediate AGN III Zw 2 will be discussed. Various
models will be presented for this data in an attempt to explain the inner machinery of these
objects. Multi-epoch observations will be used to show the X-ray variability of this object
over time. For III Zw 2, spectral differences between observations are critically examined,
and it is hypothesized that the spectral variability arises from a precessing jet.

Bradley Guislain, University of New Brunswick Fredericton
Searching for the Vacuum Ultraviolet Spectrum of Tricarbon

The characteristic 405 nm (violet) band of the tricarbon molecule C3 has been observed
since the late 19th century in the tails of comets and in stellar atmospheres. Over the last
20 years it has also been detected in the interstellar medium. Theory and computational
chemistry calculations say that C3 should have a much more intense band at 160 nm, in the
vacuum ultraviolet (VUV) spectral region. This may turn out to be a more useful marker
for tricarbon in certain regions of space. This VUV band has been observed in absorption
from C3 trapped in a matrix of frozen noble gas at very low temperatures, although the
proximity of the molecule to the atoms in the matrix perturbs the spectrum and suppresses
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its rotational structure. The goal of our experiment is to detect the VUV band of C3 in the
gas phase, free of perturbation. The gas-phase spectrum would give astronomers an idea
of what this band will look like in the low-density astrophysical environments in which C3

is normally detected. We have successfully produced C3 in our lab by creating an electrical
discharge plasma in a mixture of helium and methane gas, and have constructed a Xe2
discharge lamp to produce a VUV continuum near the region of interest. The next step will
be to search for C3 absorption spectra in the VUV.

James Kendall, St. Francis Xavier University
Fabrication of Polystyrene Sphere Monolayers and their Transmission Properties

Two dimensional colloidal crystals have many applications such as Biosensors and Optical
Switching Devices. Discovering and mastering a cost effective and efficient method to create
colloidal crystals is of high interest. This talk will discuss how colloidal crystals are created
using capillary action to assist the self-assembly of Polystyrene Sphere Monolayers. The
transmission properties of the monolayers are also studied experimentally and theoretically
using the Finite difference time-domain (FDTD) method. It is found that after light is
transmitted through the crystal, constructive interference occurs and can be interpreted as
an incomplete photonic band gap. This interference is found to be correlated with the
diameter of spheres used. It is also found that the simulations follow the general trend of
the transmission measured in the experiments.

8.3 Sunday

Presentations in SL107

Martin Hellmich, St. Mary’s University
Reaction Spectroscopy with Neutron Rich 6He Isotope

New structures found in neutron-rich nuclei show potential to further our knowledge of the
strong nuclear force. Accelerated beams of neutron-rich nuclei are produced at specialized
accelerator facilities, such as TRIUMF, Canada’s national laboratory in Vancouver. Nu-
clear reactions with these neutron-rich nuclei are then investigated using the IRIS reaction
spectroscopy facility, an infrastructure led by Saint Mary’s University at TRIUMF. In this pre-
sentation, I will describe a recent experiment at IRIS using an exotic isotope 6He interacting
with a 116Sn target. One of the interests was to search for the Giant Pairing Vibration (GPV)
state, which is a collective resonance mode predicted in 1977 by Broglia and Bes.[1] In a
previous experiment performed at the INFN-LNS laboratory in Catania, Cappuzzello et al.[2]
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reported resonances in 14C and 15C consistent with GPV. A collective GPV mode is however
expected to be more prominent in heavy nuclei with many nucleons. So its non-observance
thus far remains an unsolved mystery. In our experiment the GPV resonance in 118Sn was
searched through two-neutron transfer from 6He onto 116Sn which has a higher probability of
populating the resonance. In order to interpret the cross sections of such transfer processes
one needs knowledge on the interaction potential between 6He and 116Sn. Therefore, a
second aim is to investigate the elastic scattering cross section of this neutron-rich nucleus
in order to derive the interaction potential of 6He and 116Sn from it.

Robert Materi, Mount Allison University
Extracting the Proton Spin Polarizabilities using Compton Scattering

The proton has many things that it can offer us for particle physics research. One set of
quantities that is of particular interest is a set of special structure constants, called spin
polarizabilities. A program to measure them is in place at the Insitute for Nuclear Physics
in Mainz, Germany, but much of the experimental data that has been gathered relies on
the use of theoretical models such as Chiral Perturbation or Dispersion Theory, and certain
asymmetry measurements. At higher energies, these two theories give very different results
but at lower energies, the theories begin to match and the gathering of data no longer has
as much model dependence. By using two programs that simulate the results by creating
pseudo-data points, we can see if it is worth obtaining experimental data at these lower
energies where the theories match, or if this would be unreasonable due to the amount of
data that would be required. If this is a viable option for extracting the spin polarizabilities
of the proton, this may open up other possibilites for measuring the spin polarizabilities of
the neutron as well.

Stephen Bennett, Mount Allison University
Detecting Zinc in Faux Nails Using X-Ray Fluorescence

This research project focusses on using X-ray fluorescence (XRF) to detect zinc in faux nail
samples, constructed using polyester resin. Our objective is to improve spatial resolution of
our measurements, with the main goal applying our XRF technology into the medical field.
We constructed 4 faux nail samples (of concentrations 0, 10, 20, 30 ppm), and sliced each of
them into six sections with the purpose of reconstructing them in different combinations (ie.
combining slices from different samples). To concentrate the XRF beam size, a commercial
aperture was applied to our samples. The XRF beam could detect different strengths of zinc
corresponding to the concentration of a certain slice centred in the beam. The addition of
the aperture delivered similar results with a weaker signal but a more localized reading. In
conclusion, there is strong evidence supporting an improvement of spatial resolution in our
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XRF technology, indicating that it could be used in the medical field to aid zinc deficient
parts of the world.

Presentations in SL111

Olivia Raiche-Tanner, Acadia University
Design and Refinement of a Broad-Spectrum Imaging System through the ‘Restoration’ of
Archival Documents

This presentation will discuss the development process of an ultraviolet-to-near-infrared
multipurpose imaging system. To meet experimental needs, the system had to be inex-
pensive, portable, produce high-quality images and be self-contained (consisting of all the
light sources, filters and other equipment necessary for image production). The system was
designed and then continually refined over the course of several months, and remains a work
in progress. Refinement was done both by qualitatively evaluating image quality and by using
spectroscopic techniques to produce spectra for the light sources and filters which allowed
us to better match components. The functionality of the system was tested in a practi-
cal application setting — imaging documents from the Acadia University archives and the
CBU Beaton Institute. Many of the materials in archival manuscripts — inks, paper, stains,
binders, etc. — interact in different ways with different wavelengths of light. Some absorb,
some reflect, and some luminesce. It is possible to ‘restore’ faded written documents using
light conditions that create contrast between the faded inks and the paper. Our imaging
system allowed us to capture images of long-faded texts that absorbed or luminesced outside
of the visible range of light. This was a boon for the archivists, who gained access to the
information contained in manuscripts that were illegible under normal light conditions, and
allowed us to test the quality of our equipment and set-up.

Gabriel Gallant, Université de Moncton
Fabrication and Optical Characterisation of Helically Sculptured Thin Films

Helically sculptured thin films (HSTF) are low-cost thin films that have controlled optical
properties that cannot be found in nature, such as a high response in optical rotatory power
and circular dichroism. These thin films were made with metamaterials and fabricated with
a controlled nanostructure by using the glancing angle deposition (GLAD) method. With
the GLAD method, the optical properties of the thin film can be adjusted by changing the
morphology of the nanostructure. The helical structure of the thin film with the thickness
in the visible wavelength can create a circular Bragg resonance. After fabrication, the
optical properties of the HSTF were characterised by ellipsometry by obtaining the Muller

25



coefficients. A few samples show optical rotatory power up to 20◦ and circular dichroism by
almost 50%. The results also show that the Bragg resonance wavelength can be tuned by
changing the incident angle on the film, which can be convenient in laser science.

Matthew Martell, St. Francis Xavier University
Microsphere Resonators for Trace Gas Sensing in the Near/Mid-Infrared

Practical trace gas sensing devices rely on resonant cavities in order to achieve the long
path lengths necessary for highly sensitive infrared absorption spectroscopy. One such type
of resonator, the dielectric microsphere, has been studied extensively for visible light, and
offers great potential in terms of this application. These resonators sustain so-called whis-
pering gallery modes, where radiation is confined to the microsphere equator region by total
internal reflection. Recently, novel waveguide materials with high transmission and index
of refraction in the near/mid-infrared have become available. Given this development, we
propose extension of microsphere resonator technology to this spectral region, where many
molecules of interest have strong absorption bands. In this pursuit, we have fabricated
multiple microspheres from ZrF4, As2S3, and As2Se3 optical fiber using a CO2 laser reflow
process. Preliminary experimentation is in progress to couple laser radiation at ∼2.65 µm
into the whispering gallery modes, and to measure resonator figures of merit.

Cameron Hastie, University of Prince Edward Island
Internship at Bosch Sensortec in Germany

The talk will be a brief discussion of my experience working in Germany as an intern at
Bosch Sensortec. My collegues and I performed various tests and experiments on inertial
measurement units (IMUs) and analysed the data that was recorded. These experiments
involved subjecting a sensor to extreme temperatures and constant rotations about a given
axis to gather information about the sensitivity of the IMU components. I will discuss these
tests and the experience in general. However, due to regulations I am unable to share any
information about the specific values obtained during these experiments.

Dustin Fraser, University of New Brunswick Fredericton
Exploring Wind Variability above Eureka Using Airglow Emissions

The atmosphere teems with an assortment of waves. Air parcels rise and fall during the
passage of such disturbances, while undergoing various photochemical reactions. Ensuing
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emissions near the mesopause (∼90 km) constitute the airglow. Intensity data collected
via ERWIN II Michelson Interferomer on the Doppler shifting of airglow emissions allows
detection of waves above Eureka, Nunavut (80.0 N, 85.9 W). Horizontal and vertical winds
obtained from intensities can be examined to study distinct features seen in the data. Sum-
mer research focused on filtering half-hourly averages of observations of these fields collected
over Eureka between 2008-2016 to remove noise and extract those wave features of interest.
A low-pass Butterworth filter was chiefly applied to explore variability of various tidal waves.
The procedure involved application of a forward-difference equation in two directions. While
variability was found to be dominated by horizontal waves with periods in the range of nine
to thirteen hours, vertical winds lacked a similar pattern. Stockwell transforms applied to
the data reiterated these findings. Moreover, phase-distributions of maxima and minima
strongly indicated the presence of waves with periods exceeding ten hours.

Grant Wilbur, University of New Brunswick Fredericton
Developing new Techniques to Better Implement Online Homework in the Physics Classroom

Increasingly in modern post-secondary education, professors and instructors must rely heavily
on online workspaces and services to effectively communicate, teach and evaluate students.
One result of this is the emergence of online homework; a practice that has become com-
monplace at many academic institutions in not only in Atlantic Canada but around the
world. A consequence of this has been the widespread adoption of online homework in
almost every department and discipline including physics, which has raised the question:
how can online homework be best used in the physics classroom? Pros and cons exist for
both online and written homework so, through a combination of literature review and small
sample size testing, we have developed and implemented some methods which we found not
only allowed students to perform better in physics courses but also minimized the amount
of time required by professors to mark and make comments. These techniques have already
been implemented in first year physics courses with encouraging early results.
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9 AUPAC Awards

9.1 The Tindall/Steinitz Award in Research

$400 and a letter of commendation
Sponsored by Science Atlantic

The Tindall/Steinitz Award is the top prize given at the annual Atlantic Universities Physics &
Astronomy Conference (AUPAC), awarded to the undergraduate student giving the best research
presentation. The Award is named in honour of two longstanding members of the Physics &
Astronomy Committee.

Dr. David Tindall joined Dalhousie University’s Physics Department in the early 1970s, where
he did research on magnetic phenomena in solids. He is a dedicated teacher and was the depart-
ment’s undergraduate advisor. David was Dalhousie’s representative to the APICS (later Science
Atlantic) Physics and Astronomy Committee for over 25 years (1983 – 2011) and was a very
effective Chair of the committee for many years. David has a deep interest in astronomy and is
active in promoting astronomy, physics, and science in general to the general public.

Dr. Michael Steinitz has been a physics professor at St. Francis Xavier University since 1973.
He cares deeply about students, especially encouraging female students, those from Africa, and
those with barriers to learning. He strongly feels that Science Atlantic students can compete
with the best in the world. He also believes strongly in an education that includes the arts,
human rights, and justice. Michael has been a constant promoter of the wonders of physics to
the general public.

9.2 Science Atlantic Science Communication Award

$200
Sponsored by Canadian Science Publishing

The Science Atlantic Science Communication Award is offered at each of the annual Science
Atlantic-sponsored student conferences. The prize is awarded to the student who is best able to
communicate a science topic to his or her peers. The award consists of a letter of commendation
and a cash prize. As well, winners in the disciplines sponsored by Canada Science Publishing
will be offered the opportunity to write a blog post about the winner’s research with professional
editorial support. These articles will be posted on the Science Borealis blog.
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10 List of Delegates

Adams, Carl (St. Francis Xavier University, Faculty)

Allen, Courtney (University of New Brunswick Fredericton, Undergraduate Student)

Arseneau, Cédric (University of New Brunswick Fredericton, Undergraduate Student)

Baker-Perley, Tyrone (University of New Brunswick Fredericton, Undergraduate Student)

Balcom, Bruce (University of New Brunswick Fredericton, Faculty)

Bayer, Jason (St. Mary’s University, Undergraduate Student)

Bennett, Stephen (Mount Allison University, Undergraduate Student)

Brewer, Connor (University of New Brunswick Fredericton, Undergraduate Student)

Brewster, Ethan (University of New Brunswick Fredericton, Undergraduate Student)

Buhariwalla, Margaret (Acadia University, Undergraduate Student)

Campbell, Jarod (Acadia University, Undergraduate Student)

Campbell-Brown, Margaret (University of Western Ontatio, Faculty)

Castonguay-Page, Yannick (Université de Moncton, Undergraduate Student)

Chaisson, Zachary (Université de Moncton, Undergraduate Student)

Chitnelawong, Pheerawich (St. Francis Xavier University, Undergraduate Student)

Clarke, David (St. Mary’s University, Faculty)

Cleland, Jacqueline (University of New Brunswick Fredericton, Undergraduate Student)

Dahn, Douglas (Acadia University, Faculty)

Doiron, Tyler (University of New Brunswick Fredericton, Undergraduate Student)

Dornan, Veronika (Mount Allison University, Undergraduate Student)

Evans, Colby (Mount Allison University, Undergraduate Student)

Flynn, Connor (University of New Brunswick Fredericton, Undergraduate Student)

Fraser, Dustin (University of New Brunswick Fredericton, Undergraduate Student)

Gallant, Dennis (St. Mary’s University, Undergraduate Student)

Gallant, Gabriel (Université de Moncton, Undergraduate Student)

Gao, Bowen (University of Prince Edward Island, Undergraduate Student)

Gaudet, Eric (Université de Moncton, Undergraduate Student)

Guislain, Bradley (University of New Brunswick Fredericton, Undergraduate Student)

Hamel, Deny (Université de Moncton, Faculty)

Hapeman, Jorian (University of New Brunswick Fredericton, Undergraduate Student)

Harvey, Ryan (University of New Brunswick Fredericton, Undergraduate Student)

Hastie, Cameron (University of Prince Edward Island, Undergraduate Student)

Heckbert, David (University of Prince Edward Island, Undergraduate Student)

Hellmich, Martin (St. Mary’s University, Undergraduate Student)

Hornidge, David (Mount Allison University, Faculty)

Huck, Cleo (St. Mary’s University, Undergraduate Student)

Huynh, Kenny (University of New Brunswick Fredericton, Undergraduate Student)

Iyengar, Seshu (University of New Brunswick Fredericton, Undergraduate Student)

Kelly, Aaron (Dalhousie University, Faculty)

Kendall, James (St. Francis Xavier University, Undergraduate Student)

Khalack, Viktor (Université de Moncton, Faculty)

Kirkby, Wyatt (McMaster University, Student)

Lagacé, Antoni (Université de Moncton, Undergraduate Student)
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Landry, Alexandre (Université de Moncton, Student)

Landry, Véronique (Université de Moncton, Undergraduate Student)

Laroche, Joseph (St. Mary’s University, Undergraduate Student)

Latimer, Nicole (St. Francis Xavier University, Undergraduate Student)

Launois, Thibault (Université de Moncton, Undergraduate Student)

LeBlanc, Natalie (Université de Moncton, Undergraduate Student)

Lees, Ronald M. (University of New Brunswick Saint John, Faculty)

MacDonald, Nik (St. Francis Xavier University, Undergraduate Student)

MacIsaac, Heather (St. Francis Xavier University, Undergraduate Student)

Maillet, Kiana (Université de Moncton, Undergraduate Student)

Martell, Matthew (St. Francis Xavier University, Undergraduate Student)

Mastikhin, Igor (University of New Brunswick Fredericton, Faculty)

Materi, Robert (Mount Allison University, Undergraduate Student)

Mohandas, Sachin (St. Francis Xavier University, Undergraduate Student)

Moir, Sam (Hampton High School, Student)

Moore, Jason (St. Mary’s University, Undergraduate Student)

Newling, Ben (University of New Brunswick Fredericton, Faculty)

Noble, Tony (Queen’s University, Faculty)

O’Brien, Patrick (St. Mary’s University, Undergraduate Student)

O’Sullivan, Kevin (University of New Brunswick Fredericton, Undergraduate Student)

Omonibo, Stephanie (University of Prince Edward Island, Undergraduate Student)

Patterson, Everett (Mount Allison University, Undergraduate Student)

Perron-Cormier, Mathieu (Université de Moncton, Undergraduate Student)

Perry, Michael (Mount Allison University, Undergraduate Student)

Plumer, Martin (Memorial University of Newfoundland, Faculty)

Poitras, Patrick (Université de Moncton, Undergraduate Student)

Power, Michael (St. Mary’s University, Undergraduate Student)
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