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Welcome Messages

Welcome Messages

Dear fellow physicists and astronomers,

On behalf of our organizing committee, we are excited to welcome you to
Prince Edward Island for the Atlantic Universities Physics and Astronomy Con-
ference! We look forward to joining you and hearing about the undergraduate
research happening in Atlantic Canada. As scientists in the middle of an un-
dergraduate degree, we all have the opportunity to build our technical skills and
understand nature at a fundamental level. What AUPAC brings, as an extra
advantage, is a chance to communicate high level ideas and network with our
peers and established professors in this field.

In addition to student presentations, guest speakers, a banquet, a graduate
school fair, and a women in science panel, this year we plan on trying out a new
event on Friday night. Before enjoying an evening in downtown Charlottetown,
we invite all of you to compete in the AUPAC Cup event. This is an idea brought
to us from the UPEI physics society which will challenge each school’s creativity,
teamwork, and problem solving. The victorious team will be awarded a trophy
to take home and proudly display in their society lounge. We think youll enjoy
our new twist to the opening night of the conference.

Planning a conference of this size is an enormous amount of work, and we
were incredibly fortunate to plan it with an organizing committee this dedicated,
efficient, and enthusiastic. We would like to recognize Science Atlantic as well,
who continues to support young scientists and bring bright minded students to-
gether. We would like to thank the guest speakers for both the time spent with us
this weekend and the work required to prepare their lectures. Most importantly,
we would like to thank all the student presenters. They define the purpose of
the event and give us a reason to gather as a physics community. Welcome to
AUPAC 2017, and we hope you have a lively and memorable time at UPEI.

Sincerely,

Andrew Cameron & Phoenix McCloud
AUPAC 2017 Organizing Committee Co-Chairs
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Guest Speakers

Guest Speakers

Stéphane Courteau
Stéphane Courteau is an astrophysicist at Queen’s Uni-
versity in Kingston, Ontario, Canada. Prior to establish-
ing his research group at Queen’s, he held positions at
the University of British Columbia in Vancouver (BC),
the Herzberg Institute of Astrophysics in Victoria (BC),
the National Observatory Astronomy Observatories in
Tucson (AZ), and Cornell University in Ithaca (NY).
Since earning his PhD in 1992 on the Mapping of Dark
Matter in the Universe from the University of California
at Santa Cruz, Stéphane Courteau has delivered more
than 300 scientific and public lectures around the world.

He studied with many pioneers of dark matter and he specialises in the distribu-
tion of dark matter in galaxies like our Milky Way and in the composition and
evolution of cosmic structures.

What’s the Matter with our Universe?

Recent astronomical discoveries have revealed a mysterious Universe where most
of the mass and energy exist in some invisible, dominant, form. All the matter
that we see may only amount to a small fraction of the whole Universe. And while
we think we know where most of the mass is, which we call Dark Matter, we still
don’t know what it is! What bizarre Universe do we live in? If the Universe has
a Dark Side, what exactly lies beneath?

In his presentation, Prof. Stéphane Courteau casts light about Dark Matter,
Dark Energy, and the latest ideas about the Cosmos. Through historical notes,
anectodes, and movies, he retraces the history of one of the most fascinating
discoveries about our universe – the existence of invisible matter. Queen’s astro-
physicists lead the quest for the discovery of the elusive Dark Matter particles:
the so-called “WIMPs”. Stéphane Courteau will also address current and future
efforts, at Queen’s, as captured by our 2015 Nobel Prize in Physics, and world-
wide, to solve within the next decade one of the most exciting puzzles in physics
today.
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Guest Speakers

Jeff Dahn
Jeff Dahn was born in Bridgeport, Conn. in 1957
and emigrated with his family to Nova Scotia,
Canada in 1970. He obtained his B.Sc. in Physics
from Dalhousie University (1978) and his Ph.D.
from the University of British Columbia in 1982.
Dahn then worked at the National Research Coun-
cil of Canada (82-85) and at Moli Energy Limited
(85-90) before taking up a faculty position in the
Physics Department at Simon Fraser University in

1990. He returned to Dalhousie University in 1996. At Moli, he did pioneering
work on lithium-ion batteries.

Jeff Dahn has always interacted strongly with industry. Dahn was the NSERC/
3M Canada Industrial Research Chair in Materials for Advanced Batteries at
Dalhousie University from 1996 to 2016. In 2016 he became the NSERC/Tesla
Canada Industrial Research Chair and is focusing the efforts of his group on
improving the Li-ion cells used in Tesla’s vehicles and energy storage products.
The partnership between Tesla and Dalhousie is the only University partnership
that Tesla has. Jeff Dahn is the author or co-author of over 620 refereed journal
papers and 65 inventions with patents issued or filed.

Jeff has received numerous National and International awards including: The
Medal for Innovation in Physics (Canadian Association of Physicists - 1987);
Herzberg Medal, Canadian Association of Physicists (awarded to a physicist un-
der 40 years old for career achievement - 1996); Battery Division Research Award
(The Electrochemical Society - 1996); Fellow of the Royal Society of Canada
(2001); Medal for Excellence in Teaching (2009) from the Canadian Assoc. of
Physicists; and the ”Technology Award from the Electrochemical Society Battery
Division in 2011. Most recently he was awarded the inaugural Governor General’s
Innovation Award (2016).

How to make a career from counting, floating, melting and black tape

Many physics students have the impression that successful research involves ad-
vanced concepts learned at high levels. My experience suggests otherwise. In-
stead, it is about seeing connections between observations and simple concepts.
In this lecture, I will describe how the principles of first year physics can be
used to improve Li-ion batteries and how this led to our one-of-a-kind research
partnership with Tesla Motors.
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Guest Speakers

Shohini Ghose
Shohini Ghose is a Professor of Physics and Computer Sci-
ence and founding Director of the Centre for Women in
Science at Wilfrid Laurier University. She is a theoretical
physicist who examines how the laws of quantum physics
can be harnessed to transform computation and communi-
cation and for novel applications such as teleportation. She
and her co-workers made the first ever movies of cesium
atoms demonstrating a connection between chaos theory
and quantum entanglement. She is the recipient of several
awards including a TED Fellowship in 2014. She is an affil-
iate of the Perimeter Institute for Theoretical Physics and
the Institute for Quantum Computing, and a Fellow of the
Balsillie School of International Affairs.

Sexism in science today: myth or reality?

Does gender bias in science still exist? On one hand, women have made important
contributions in all areas of science and technology. Recent articles in the New
York Times, CNN, Washington Post and other media outlets have hailed the end
of gender bias in science. On the other hand, the proportion of women in many
areas of science and engineering, including physics, remains low. I will discuss
the data on the current status of women in science. Where do we stand today
and what can we improve? You decide.
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Guest Speakers

Catherine Lovekin
Dr. Lovekin earned her PhD at Saint Mary’s
University in 2008 investigating the non-radial
oscillation properties of rapidly rotating stars.
She was awarded the Plaskett medal for this
work in 2009. After graduation, she continued
her work on stellar pulsation as a postdoctoral
researcher at the Paris Observatory. In 2010,
she moved to Los Alamos National Laboratory
for another postdoctoral position and began to
study more aspects of the lives of massive stars.

In particular, she studied the effects of mass loss from radiatively driven winds
and the Luminous Blue Variable phase of evolution. She returned to Canada to
take up a position as assistant professor in the Physics Department at Mount
Allison University in 2013.

Her research focuses on exploring the lives and deaths of massive stars. These
short-lived, often rapidly rotating stars pose significant challenges for numerical
models. Dr. Lovekin uses a many-pronged approach to overcome these obstacles,
including two-dimensional stellar evolution models and pulsation codes. These
tools allow her to investigate the interior structure of massive stars, as well as
their mass loss rates and later stages of evolution.

Asteroseismology: Dissecting the stars

When we observe stars, the light all comes from the surface. So how do we
know what happens inside stars? One of the strongest tests of our stellar models
comes from asteroseismology; using variations in the light to probe the interior
structure. Based on these variations, we can determine the size and shape of the
convective core, how a star rotates in its deep interior, and other details of the
interior structure. In this talk, I will present an overview of the techniques of
asteroseismology and discuss what we have learned about stars as a result.
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Guest Speakers

Bill Whelan
Bill Whelan is a medical physicist with an inter-
est in biomedical optics. He is currently a Pro-
fessor and Chair of the Department of Physics at
the University of Prince Edward Island (UPEI).
He grew up in Summerside, PEI, received a BSc
(Physics) degree from UPEI, and then MSc (Health
and Radiation Physics) and PhD degrees (Medical
Physics) from McMaster University. He joined the
physics faculty at Ryerson University in 1996. In
2008, he moved back to PEI, to UPEI as a Tier
II Canada Research Chair. His research is focused

on optoacoustic (also known as photoacoustic) imaging and near-infrared spec-
troscopy for cancer detection and treatment monitoring. In the community, he is
Chair of the PEI Science Fair and he Co-Chaired the Canada Wide Science Fair
(2012).

Lightning and Thunder in Tissues

Biomedical optical technologies are based on the transmission of light in tissues
and have undergone rapid advances in recent years. Light is absorbed and scat-
tered by tissues. Light can also be manipulated to generate ultrasound in tissues.
The detection and analysis of this light and sound can be used to discriminate
between normal and diseased tissues, including cancers. In this presentation,
I will describe a number of recent advances in optoacoustic and near-infrared
spectroscopy technologies for disease detection and treatment monitoring.

Page | 8



Women in Science Panel

Women in Science Panel

AUPAC 2017 is proud to announce that this year the Women in Science panel
will begin with a talk from quantum physicist Dr. Shohini Ghose from Wilfrid
Laurier University. Dr. Ghose will speak about the issues women in physics face,
as well as her work in encouraging women to follow their love of science. After Dr.
Ghose’s presentation, she will join a panel of other women in science to discuss
their personal experiences and answer questions from the audience. This panel
will take place after the Graduate Fair, and everybody is welcome to attend and
participate in the discussion.

Kelly Galloway

Kelly Galloway, P.Eng., is a civil engineer and
President of Engineering Technologies Canada Ltd.
based in Stratford, PE. She has been providing spe-
cialized engineering consulting services to clients
throughout the Maritimes for over 20 years. Known
by many in the onsite sewage industry as the Queen
of the Throne, Ms. Galloway’s areas of consulting
activity include: design of small community, com-
mercial and residential sewage systems, soil evalua-
tions, wastewater planning and policy development.

Kelly has received multiple awards for excellence
in engineering and sustainable design, including a
2009 Engineers PEI Award and a 2011FCM Sus-

tainable Community Award for her firm’s work on the Victoria, PEI Wastewater
Management System.

Kelly is a voting member of the CAN CSA B65-12 Technical Committee for
decentralized wastewater systems and is a frequent speaker at major industry
conferences.

Through her new company, Dynamic Monitors, Kelly has embarked on a
mission to make on-site sewage systems more effective, sustainable, and easier to
maintain. She is preparing for the US launch of SepticSitter.com, an internet-
connected, early warning alert system for septic tanks and drainfields.

Kelly is also the holder of USA and Canadian patents on two inventions for
the on-site wastewater industry.
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Women in Science Panel

Megan Glover

Megan grew up in Prince Edward Island and began
her career in Physics by studying for a B.Sc.(Hon) at
UPEI. After leaving PEI in 2002, she obtained a M.Sc.
from the University of Alberta, a B.Ed. from Memo-
rial University of Newfoundland (MUN), and worked in
undergraduate physics laboratory instruction at Aca-
dia University and MUN.

In 2011, Megan returned to PEI as a Sessional
Instructor at UPEI, assisting with first-year physics
courses and teaching introductory astronomy. She now
serves as a Laboratory Technician, providing support
to faculty with the design, set-up, instruction, and su-
pervision of student activities in the laboratory compo-
nents of engineering science and physics courses. She

also maintains the equipment used in teaching laboratories and organizes out-
reach activities.

Reina Lamothe

Dr Reina Lamothe received her HBSc’85 (Physics)
from Laurentian University and MSc ’87 and
PhD’93 from Dalhousie University, also in Physics,
specializing in Medical Biophysics. She pur-
sued a post-doctoral fellowship in Magnetic Res-
onance Imaging at the Robarts Research Insti-
tute in London, ON. Since arriving in PEI
in 1996, she has worked as a mother, ses-
sional lecturer and contract Assistant Professor of
Physics at UPEI. She is currently the Physics
Assistant at the PEI Cancer Treatment Centre.
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Women in Science Panel

Li-Hong Xu

Prof. Li Hong Xu received her Ph.D. degree in
Physics in the field of High Resolution Molecular
Spectroscopy in 1992 from the University of New
Brunswick in Fredericton (UNBF) and continued
her research at UNBF as a Post-Doctoral fellow un-
der the Networks of Centres of Excellence Program
in Canada. She was then invited to the National
Institute of Standards and Technology (NIST) in
Maryland, U.S.A., as a Research Associate work-
ing on research projects under the U.S. Depart-
ment of Energy. In the fall of 1995, Dr. Xu was
offered a faculty position at the University of New

Brunswick in Saint John (UNBSJ) and is now a full professor since 2003. She
served as the Chair of the Physical Sciences Department at UNBSJ and has been
serving on various national and international committees. She participates in a
number of international collaborative projects with NASA and ESA (European
Space Agency) in addition to her fundamental NSERC research. She was on the
Technical Advisory Board of the Canadian Space Agency and the Chair of the
Natural Science and Engineering Research Council of Canada (NSERC) Gen-
eral Physics Grant Selection Committee for 2005-07 and has remained involved
in various NSERC Grant Selection and Appeal Committees since. She has just
completed a three-year term as the Physics Evaluation Group Chair of NSERC
and as a member of the Committee on Grants and Scholarships (COGS), both
of which are important positions to oversee procedure and make recommenda-
tions on science policy to the government, and the Chair of the Committee to
Encourage Women in Physics (CEWIP), a Division of the Canadian Association
of Physicists, and is currently a steering committee member for the Women in
Physics Conferences in Canada.

She is a real life scientist in a SciencePower8 textbook, published by McGraw-
Hill Ryerson Limited in 1999, which is widely used a Grade 8 Science textbook
in Canada. She has recently been featured in Faces of New Brunswick, a book
by Keith Minchin.
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AUPAC Cup

AUPAC Cup

This year, we’ve decided to modify the format of the conference’s social event
into something that we hope will give students an even better opportunity to
engage with, and get to know their fellow students. This year, we will start the
evening competing for the AUPAC Cup trophy in a three part event requiring
creativity, teamwork, and problem solving. Afterwards, we hope everyone will
join us in downtown Charlottetown for the usual social.

The AUPAC Cup consists of three different events that will test teams’ adapt-
ability, ingenuity, and intellect. The first segment consists of short, fast-paced
challenges. Activities will range from accurately tossing ping-pong balls to trans-
porting candies using only a bendy straw. The second round is a video com-
petition where teams will boast about the schools and programs they represent.
Finally, the top teams will be sent to the third round in an MIT-inspired physics
challenge.

To win the AUPAC Cup, teams admitted to the final round must choose their
strongest integrator. These team representatives will compete head to head in
a live integration tournament. The student who wins this tournament will be
deemed the Grand Integrator, and their team will take home the AUPAC Cup.

Large groups will be given their own team, and universities with a smaller
number of attending students will be grouped together to compete. It is unlikely
that a single person can carry a team in this competition, and a team’s chance
of success will depend on teamwork and a diverse skillset.

We’re very excited to invite you all to the first AUPAC cup, an event that, if
all goes as planned, will become a longstanding tradition.
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Graduate Fair

Graduate Fair

The graduate fair will have booths set up by the following schools.
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Presentation Schedule

Presentation Schedule

February 4th, Block 1

Room 242 Room 243
8:00 AM Helical modulations in MnSi thin films

at low film thicknesses

Allister Mason

Investigation of links between local sta-
bility and chaotic mixing in galactic hy-
drodynamics

Tiffany Fields

8:14 AM Consonance and Dissonance of Musical
Intervals

Nicholas Ilow

Ordered phases in a bilayer system of
dipolar fermions

Warren Ferguson

8:28 AM Detection of Atmospheric Radiation Us-
ing the High Energy Particle Telescope
(HEPT)

Patrick Connolly

Biomarker Identification for Dementia
and Brain Tumour Tissue Characteriza-
tion with Magnetic Resonance Imaging

Thalia Magyar

8:42 AM A High Throughput Approach for
Screening Biocompatible Multi-Phase
Systems

Mackenzie Ruthven

An Angular Analysis of the Rare B →
K*µ+µ− Decay Using AdS/QCD.

Ryan MacGibbon

8:56 AM Physics of Foraging: The Urban Fox of
PEI

Patrick Strongman

Detecting Zinc in Faux Nails Using X-
Ray Fluorescence

Stephen Bennett

9:10 AM

Andrew Cameron

Investigating Clays Intended for Long-
Term Nuclear Waste Storage Using Pos-
itive Muons

Tait Du
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Presentation Schedule

February 4th, Block 2

Room 242 Room 243
10:30 AM Faint Variable Stars Observed with Ke-

pler

Jasmin Tompkins

Confinement Effects on Polymer
Translocation

David Heckbert

10:44 AM Muon Spectroscopy on Nanodiamonds

Logan Toth

Crowding Effects on Cylindrically Con-
fined Ring Polymers

Deanna Kerry

10:58 AM Physics Beyond the Standard Model: X
plus and X minus

Miriam Hewlett

Cascaded parametric downconversion:
laying out the basis for entangled pho-
ton triplet production

Véronique Landry

11:12 AM Neutron Scalar Polarizabilities: Back-
ground Simulations for Experimental
Extraction via Compton Scattering

Maeve Wentland

The Microscale Structure of Cheese

Nukhalu Callaghan-Patrachar

11:26 AM Design and construction of an excitation
spectrometer

Alejandra Maria Fuentes

Photons in a Warp Drive

Michael Kinach

11:40 AM Detection of lead in bone phantoms and
arsenic in soft tissue phantoms using
synchrotron radiation and a portable x-
ray fluorescence system

Craig Groskopf

Behaviour of a Polymer Confined within
a Conical Channel

Phoenix McCloud
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Presentation Schedule

February 4th, Block 3

Room 242 Room 243
1:00 PM A Dedicated Power Supply for Counting

Room Raspberry Pis

Sara Ripley

Simulation Study of Polymers under
Cylindrical Confinement

Aidan Tremblett

1:14 PM Hydrophobicity of Stainless Steel Sur-
faces with Micron and Sub-Micron
Structures

Brandon Collier

Modeling quasi-ballistic thermal trans-
port under transient periodic heating

Cameron Rudderham

1:28 PM Simulations of Ice-Water interfaces: A
Stacking Problem

Thomas Faour

Bay of Fundy Tidal Power: analysis of
tidal velocity data

Dillon Burgess

1:42 PM Preliminary results on abundance anal-
ysis of HD41076

Gabriel Gallant

Detection and Analysis of Atmospheric
Waves in Airglow Emissions Over Eu-
reka Using a Michelson Interferometer

Dustin Fraser

1:56 PM Computing the Phase Diagram of the
Metamagnet

Seamus Beairsto

Investigation of rare isotope production
and search for new resonance in 20Mg

Orry Workman

2:10 PM The 3D dipolar kagome lattice.

Kyle Hall

The Hall A Coordinate Detector at Jef-
ferson Lab: Adventures in Construc-
tion, Assembly and Testing

Parker Reid
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Presentation Schedule

February 5th, Block 4

Room 242
8:30 AM Detecting Longer Period Gravity Waves

through Airglow Emissions over Eureka

Dustin Gamblin

8:44 AM Magnetic Ordering in Pure and Doped
FeGe2

Erin Aucoin

8:58 AM Magnetic Resonances of Helicoids and
Skyrmions In MnSi Thin-Films

Michael K. Lynch

9:12 AM Raman spectra of cancer cells

Joshua Sampson

Page | 17



Abstracts

Abstracts

Block 1
Helical modulations in MnSi thin films at low film thicknesses
Allister Mason , Dalhousie University

Magnetic properties of MnSi/Si(111) thin films are studied at various temperatures
and applied field strengths. MnSi is a useful material because it allows us to study
magnetic structures that may be useful in future computational devices. Using X-ray
reflectivity, the thickness of the MnSi thin film is determined to be 2.18nm. Mag-
netic measurements are then performed using superconducting quantum interference
(SQUID) magnetometry with a field applied along the [111] direction. Measurements
with varying temperature at a constant applied field (and vice-versa) are carried out
in an attempt to find discontinuities in the magnetic susceptibility, indicative of a
first order magnetic phase transition, which provides information about the underlying
magnetic phase of the film. The Curie temperature is found to be 39.8K from inverse
susceptibility versus temperature plots. Due to an oxygen contamination, we have been
unable to obtain much quality data at this point and thus no other conclusions can be
made. This is an ongoing study.

Investigation of links between local stability and chaotic mixing in
galactic hydrodynamics
Tiffany Fields , Saint Mary’s University

The possible relationship between disk galaxy stability and the level of chaotic mixing in
galactic dynamics was explored. First, a method of choosing a contour of gas particles
in a simulated galaxy was created and implemented in galactic simulations. Developing
code to choose the appropriate contour proved non-trivial. Once this was complete, a
method to add test particles when spacing between existing particles in the contour
became too great was created. Next, simulations were run, tracking particle positions
over time. The positions of the particles over time allowed us to track the total length
of the contour as the galaxy evolved. From the increase in the length of the contour, the
finite time Lyapunov exponent was evaluated, which gives us an approximate measure
of the chaos in the system. The stability of the model disk galaxies in the simulation is
known, so continuing honours thesis work will involve generating galaxies with different
levels of instability and applying the contour-following code to measure the amount of
chaos, in search of a (possible) relationship between stability and chaos.
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Abstracts

Consonance and Dissonance of Musical Intervals
Nicholas Ilow , Dalhousie University

This talk discusses consonance and dissonance of musical intervals, specifically on a
digital piano. Some speculation is given as to the differences between the richer sounds
of acoustic pianos in comparison to digital pianos. The audio signals from a .Wav
format were Fourier Transformed and then observed in the discrete time domain and
frequency domain. Power Spectral Density (PSD) Estimates and Periodograms, where
the sample sizes of the data are restricted to 2000 and 4000 samples respectively,
represent this data. This then allows for the analysis of peaks and troughs of the
power distribution giving insight into the frequency of a note and any other notable
harmonics that occur and how these can influence consonance and dissonance. What is
observed is that the secondary peaks made when superimposing the PSD’s of two notes
create consonant intervals due to the ratio between the primary and secondary peaks
being Superparticular. This means that the secondary peaks will hence align more
frequently with the primary peaks and be more distributed over the range between two
consecutive primary peaks when not in alignment.

Ordered phases in a bilayer system of dipolar fermions
Warren Ferguson , Saint Francis Xavier University

The liquid-to-ordered phase transition in a bilayer system of fermions is studied within
the context ofa recently proposed density-functional theory [B. P. van Zyl, W. Kirkby,
and W. Ferguson,Phys. Rev. A92, 023614 (2015)]. In each two-dimensional layer,
the fermions interact via a repulsive, isotropic dipolar interaction. The presence of a
second layer introduces an attractiveinterlayerinteraction, thereby allowing the presence
of inhomogeneous density phases which would otherwise be energetically unfavorable.
For any fixed layer separation, we find an instability to a commensurate one-dimensional
stripe phase in each layer, which always precedes the formation of a triangular Wigner
crystal. However, at a certainfixedcoupling, tuning the separation can lead to the
system favoring a commensurate triangular Wigner crystal, or one-dimensional stripe
phase, completely bypassing the Fermi liquid state. While other crystalline symmetries,
with energies lower than the liquid phase can be found, they are never allowed to form
owing to their high energetic cost relative to the triangular Wigner crystal and stripe
phase.

Page | 19



Abstracts

Detection of Atmospheric Radiation Using the High Energy Particle
Telescope (HEPT)
Patrick Connolly , University of Prince Edward Island

Cosmic ray air showers are an event caused by the collision of cosmic rays with molecules
in Earth’s upper atmosphere. These collisions result in the creation of many energetic
particles, which rain towards earth at relativistic speeds. The high energy particle
telescope (HEPT) detects these particles as they pass through its two detector crystals,
measuring the time of flight between the two. Time-of-flight spectra were generated
after many detections. By analyzing time-of-flight spectra generated by the HEPT, it
was discovered that there are multiple particles being detected, resulting in multiple
contributions to the collected spectra. It is likely that these contributions come from
detections of electrons, and muons. Once more data is collected the speeds of these
particles can be determined, and the labeling of these contributions can be confirmed.

Biomarker Identification for Dementia and Brain Tumour Tissue Char-
acterization with Magnetic Resonance Imaging
Thalia Magyar, Acadia University & University of Winnipeg

Magnetic resonance imaging (MRI) is useful for diagnosing brain disorders. For in-
stance, it can be used for stroke, Alzheimer’s disease, multiple sclerosis (MS), and a
host of other debilitating neurodegenerative disorders. Yet, the correlation between
quantitative MRI metrics and tissue pathology is not yet fully developed. In this talk
I will discuss progress toward strengthening correlations through several analysis tech-
niques I have developed and show many tissue samples as examples. Images from
different types of quantitative MR methods are distorted in different ways and image
contrast can be different which makes voxel-by-voxel quantitative comparisons difficult.
Multimodality images, for instance, position emission tomography images and MR im-
ages, are collected with different resolutions and the contrast within the images varies
due to different tissue properties. I am developing robust image registration, that is,
image aligning techniques, so that comparisons can be done. The Magnetic Resonance
Microscopy Centre in Winnipeg now has the capability to perform simultaneous PET
and MR imaging. Direct comparisons between cerebral flood flow maps and PET mea-
surements can be done when the images are correctly registered. Direct comparison
between MR image findings and histology are best done when the two types of images
are co-registered. I will talk about my work toward these registrations and quantifying
image comparisons on a voxel-by-voxel basis. I will demonstrate these methods on con-
trol samples as well as disease samples such as brain cancer and Parkinson’s disease.
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Abstracts

A High Throughput Approach for Screening Biocompatible Multi-
Phase Systems
Mackenzie Ruthven , Dalhousie University

Aqueous Multi-Phase Systems (MuPS) are formed when solutions of two or more incom-
patible polymers are combined above specific threshold concentrations. Under these
conditions, the polymers equilibrate into distinct phases, with discrete interfaces be-
tween the phases that are thermodynamically stable. This allows these systems to par-
tition molecules and particles based on density, material-specific properties, interfacial
interactions and polymer affinities. This research focuses on identifying biocompatible
MuPSs, and developing a high-throughput method for determining the characteristic
binodal curves that describe their transition between a single phase solution and mul-
tiple immiscible phases. Applications of this research related to biomedical engineering
include development of multiphase microparticles for controlled elution of drugs, as
well as 2D and 3D cell culture patterning for designing microtissue-engineered model
systems.

An Angular Analysis of the Rare B→ K∗µ+µ− Decay Using AdS/QCD.
Ryan MacGibbon , Acadia University

Using something called Anti de-sitter/Quantum Chromodynamics (AdS/QCD), you
can predict the complete set of angular observables in the rare → K∗µ+µ− decay
using light-front holographic B → K∗ transition form factors, just as you can with
Lattice QCD. Light front holographic AdS/QCD is a relatively new technique that
maps 4-dimensional non-perturbative QCD field theory to a dual gravity curved space
string theory! Where fields under the quantum field theory are strong interacting,
the ones using gravitational theory are weak interacting. This means that we can use
perturbative theory in this 5-dimensional dual gravity theory, and then map it back to
QCD field theory to get better approximations for our particle interactions than you
could using non-perturbative techniques (hopefully)! We are applying this previously
adapted technique to B-Meson Physics, and more specifically in my case, the angular
observables of B Mesons! Angular observables are a neat tool for measuring the decay
angles of different particles, and are a useful means of discovering New Physics and
hopefully in the future, changing the Standard Model of Particle Physics!!!
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Physics of Foraging: The Urban Fox of PEI
Patrick Strongman, University of Prince Edward Island

The red fox (Vulpes vulpes) is a versatile predator with a growing presence in urban
areas on Prince Edward Island. Increasing populations mean that encounters with
foxes are becoming more frequent for people and local animals. While foxes generally
aren’t aggressive, they have been known to damage property and can carry parasites
and diseases. The purpose of this research project is to obtain a better understanding
of how urban features affect the movement and foraging efficiency of predators, such as
foxes. A computer program was developed that generates random urban landscapes and
then simulates the movement of predators and prey that use several foraging strategies
on them. Preliminary results were obtained by varying the percent of houses with
fenced yards to determine how the increased confinement and fragmentation imposed
by them affect the movement and foraging efficiency of each strategy. In the future we
hope to test more urban features and to extend this model to other predators to study
the more complicated system of predator-predator-prey dynamics.

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

This research project focuses on using X-ray fluorescence (XRF) to detect zinc in faux
nail samples, constructed using polyester resin. Our objective is to detect differences
laterally across our samples, 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 molybdenum 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. Additionally, the molybdenum delivered the same
results with a weaker signal but a more localized reading. In conclusion, there is strong
evidence supporting that our XRF technology could be used in the medical field thus
aiding zinc deficient parts of the world. It would be recommended for future projects
to attempt different types of apertures, along with applying those apertures to the
detection of elements other than zinc.
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Investigating Clays Intended for Long-Term Nuclear Waste Storage
Using Positive Muons
Tait Du , Mount Allison University

Despite events within the last decade, many countries are operating or are in the process
of constructing nuclear reactors to provide power with a lower carbon footprint. To
deal with the issue of the generated radioactive waste, these countries have proposed
the construction of deep underground repositories in which nuclear waste can be stored
away from the environment for indefinite periods of time. Heterogeneous materials
such as clay in either synthetic or natural forms provide a method of backfilling around
the waste packages, but these materials are vulnerable to overpressurization caused
by radiation-induced hydrogen generation. Our group has investigated the effects of
radiation on natural and synthetic forms of montmorillonite and talc which are proposed
backfilling materials for French nuclear waste depositories. We accomplished this by
using a technique referred to as muon spectroscopy which uses muonium, a short-
lived isotope of hydrogen comprising of a positive muon and an electron, to act as
a local probe for the hydrogen atom in these clays. Our initial muon spectroscopy
results for montmorillonite loaded with carbon dioxide shows the rapid relaxation of
the diamagnetic muonium signal which is a possible sign of conversion of carbon dioxide
to carbonic acid, which could provide a route towards more effective carbon capture
techniques. Further experiments on synthetic talc shows an abnormally high hyperfine
coupling for muonium shortly after generation, which possibly implies two-dimensional
confinement of muonium in talc.

Page | 23



Abstracts

Block 2

Faint Variable Stars Observed with Kepler
Jasmin Tompkins , Mount Allison University

Astronomers can “probe” the interior of variable stars by analysing their pulsations.
We present the preliminary analysis of 10 variable stars observed with the Kepler
telescope. Using Period04, frequencies were extracted for each star over three quarters
(9 months) of nearly continuous observations. A grid of stellar models and theoretical
frequencies was generated using MESA, and compared to the observed frequencies with
least-squares fitting. The grid of models varied mass, age, and overshooting parameter.
As analysis is still ongoing, our classifications are incomplete. Full classification will
improve our understanding of pulsation and convection in stars more massive than the
Sun.

Confinement Effects on Polymer Translocation
David Heckbert, University of Prince Edward Island

The translocation of a polymer, movement through a nanopore from one side of a mem-
brane 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 in-
clude movement of mRNA into and out of the cell nucleus and transportation of proteins
through the cell membrane. Translocation may be a useful tool in the development of
novel technology for sequencing DNA. Understanding the physics of this phenomenon
may prove useful to the development of such technology, an important aspect of this
physics being how the free energy of the polymer varies with the degree of translo-
cation. 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. Cubical and rectangular 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.
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Muon Spectroscopy on Nanodiamonds
Logan Toth , Mount Allison University

This project focuses on muon spectroscopy on nanodiamonds of sizes 30nm, 350nm,
and 750nm. Nanodiamonds are diamonds with a diameter less then one microme-
ter. This nanomaterial is unique in that it has a large surface area to volume ratio,
and has a sturdy diamond core. Nanodiamonds have a wide range of applications in-
cluding solid semiconductor electronics, drug delivery, and polishing agents. Muon
Spectroscopy is a technique used to probe the magnetic and electric properties of an
environment in a sample. It is done by firing a positive muon (Muon) at a sample, and
investigating the decay pattern which is dependant on magnetic and electric properties
of the Muon’s environment. A Muon is a lepton with similar spin and charge to a
proton, however with a ninth of the mass. Muonium is an exotic atom formed when
a Muon combines with an electron. This is similar to a hydrogen atom in terms of
radius and ionization energy. Performing muon spectroscopy on nanodiamonds to look
for muonium is significant for learning about the magnetic structure and the tendency
for free radical formation. A free radical is an atom or molecule that has an unpaired
electron. A tendency for free radical formation in nanodiamonds would be an impor-
tant result in material science. This results in an ability to program nanodiamonds
which is important for applications in electronic, health, and energy industries.

Crowding Effects on Cylindrically Confined Ring Polymers
Deanna Kerry , University of Prince Edward Island

It is not well-understood why bacterial chromosomes segregate spontaneously after
replication. A statistical physics perspective suggests that it is due to the conforma-
tional entropy of the system. Using hard-sphere ring polymers as a model, it can be
shown that separated ring polymers have higher entropy than overlapping ones. Be-
cause systems will adapt to achieve higher entropy, this may be what is driving the
chromosomes to segregate. This project aims to better understand the physics of seg-
regating chromosomes. It focuses on modeling a bacterium using two ring polymers
confined in a cylindrical tube with free-floating crowding agents to represent cell or-
ganelles. Free energy calculations were performed with varying polymer overlap and
crowding densities.
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Physics Beyond the Standard Model: X plus and X minus
Miriam Hewlett , Acadia University

At present the Standard Model (SM) of particle physics is our best description of
what occurs at the subatomic level, but it is known that this description is incomplete.
Experiments investigating the possibility of new particles and interactions are some
of the most prominent in modern physics. For this research the effects of additional
vector bosons beyond the SM, X plus and X minus, on electron-positron collisions
were examined at the tree level. Such collisions are outlined for Belle-II, an upcoming
experiment at KEK. The X plus/minus model is analogous to that of W prime; however,
it introduces direct CP violating phases in the coupling of X plus to anti-fermion current
and X minus to fermion current. Results were calculated in Mathematica with the use
of the Feyncalc package, and are in the form of exclusion plots displaying allowed ranges
of physical parameters associated with the additional particles.

Cascaded parametric downconversion: laying out the basis for entan-
gled photon triplet production
Véronique Landry , Université de Moncton

Quantum technology is being developed more and more, and so, the research in the do-
main is expanding. Quantum properties of photons are used in novel quantum-optical
technologies. One of these critical quantum properties is entanglement, which allows
for separate particles to have stronger correlations than allowed classically. It is rela-
tively easy to produce entangled photon pairs using parametric downconversion, but
in some cases more than two photons are needed. Researchers found that it was pos-
sible to produce more than entangled photon pairs by cascading the downconversion
process. This method is a process where we use the same downconversion method
twice. In our research, we are looking at entangled triplets. Specifically, this part of
our research was to determine the efficiency and phase-matching conditions of two can-
didate lithium niobate downconversion crystals, and characterizing the performance of
free-running InGaAs single photon detectors. Going forward, these components will be
combined into a Sagnac interferometer-type setup in order to produce the phase-stable
entangled photon source.
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Neutron Scalar Polarizabilities: Background Simulations for Experi-
mental Extraction via Compton Scattering
Maeve Wentland , Mount Allison University

The A2 collaboration at the institute for Nuclear Physics in Mainz Germany is work-
ing to experimentally determine nucleon polarizabilities using medium-energy Compton
Scattering. While the polarizabilities of protons has been well studied the scalar polar-
izabilities or neutrons are largely understudied due to a number of challenges. Previous
work using Deuterium targets produced results with large uncertainties. Glasgow and
Mount Allison Groups within the A2 collaboration intend to use a high-pressure, ac-
tive helium-3 target to better determine these values using Compton Scattering. The
experiment will run later in 2016 using an incident photon range between 80-200 MeV.
Helium-3 cross sections are theoretically more sensitive to scalar polarizabilities than
deuteron. In preparation for this experiment, background simulations are being carried
out to help determine the expected contamination of the Compton data. Further sim-
ulations using the cuts available to us because of the silicon photomultipliers still have
to be done. Introducing these cuts will create simulated data that will more closely
resemble the experimental data. The results to date suggest that the experiment will
allow the collaboration to determine neutron scalar polarizabilities and the data will
be more effective at the lower range.
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The Microscale Structure of Cheese
Nukhalu Callaghan-Patrachar , St. Francis Xavier University

Milk is a water-based colloid that contains ions, soluble proteins, colloidal proteins, and
fat globules. Cheese is a complex soft-matter system derived from milk, rennet, and
different amounts of Calcium Chloride. The active ingredient in rennet is Chymosin, an
enzyme that brings about the aggregation of the colloidal proteins to form macroscopic
curds. The process by which this soft matter system is formed has a wide variety
of applications in the scientific and industrial world. To more fully understand this
process, we have examined the structure of the system as it forms at a micron-scale.
To reach the required scale of ≈ 0.1− 5µm, we utilized the Ultra Small Angle Neutron
Scattering (USANS) technique at the National Institute for Standards and Technology
(NIST) in Gaithersburg, Maryland. Scans of scattered intensity versus scattering angle
give us information about the fractal dimension of the sample and length scale of
aggregation. Series of measurements with different amounts of heavy water (D2O) will
distinguish between fat and protein signals. Measurements of skim and whole milk will
confirm the existence of independent casein micelles and fat globules. We will be able to
obtain the median radii and volume fractions of the micelles and globules.We will also
verify whether Chymosin does in fact promote aggregation of casein micelles and hence
will be able to construct a large scale model of these aggregates. This understanding
of the effects of casein micelle aggregation is important for designing healthy cheese as
well as to add to the investigation that has been done in the large scale structure of
casein micelle aggregation in natura.
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Design and construction of an excitation spectrometer
Alejandra Maria Fuentes , Acadia University

One method to study the optical properties of materials is by optical excitation spec-
troscopy. In excitation spectroscopy, a nearly monochromatic light source is used to
irradiate the sample at different wavelengths, and a spectrometer is used to record the
spectrum of the emitted light at each incident wavelength. Hence, both emission and
excitation spectra are recorded at the same time. An emission spectrum consists of
the wavelength distribution of the light emitted by the sample, measured at a fixed
excitation wavelength. On the other hand, an excitation spectrum is the light inten-
sity emitted at a fixed emission wavelength, over a range of excitation wavelengths.
Both spectroscopic methods are useful in studying optical transitions occurring in a
material. My project involved the design, construction, and calibration of an excita-
tion spectrometer. LABVIEW programs were written to automate the experimental
apparatus (monochromator, beam blanker, spectrometer), as well as perform the data
analysis. The data could then be investigated in three dimensions: excitation wave-
length, emission wavelength and intensity. This excitation spectrometer was then used
to study the luminescent properties of geological rock and powder specimens, and a
liquid chlorophyll sample.

Photons in a Warp Drive
Micheal Kinach, Saint Francis Xavier University

The theory of special relativity tells us that an object can never travel faster than the
speed of light. Although this “universal speed limit” holds true in flat space, it has
been proposed that distortions in spacetime could permit apparent faster-than-light
travel. Within the context of general relativity, the Alcubierre metric (AM) provides a
mathematical description of a spacetime that would allow an object to traverse a vast
distance in an arbitrarily small time period. To an observer at rest in flat space, it
looks as if the object has a speed V>c. This idea is reminiscent of the “warp drive”
of science fiction and has led to the AM being coined the “Alcubierre warp drive”.
This talk will present a study of photon propagation in a two-dimensional AM. The
two cases of V>c and V<c are considered. A coordinate transformation is found that
reduces the 2D AM to the conformally flat metric. Finally, we discuss the case of an
accelerating warp drive.
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Detection of lead in bone phantoms and arsenic in soft tissue phantoms
using synchrotron radiation and a portable x-ray fluorescence system
Craig Groskopf , Mount Allison University

The goal of this research was to compare x-ray fluorescence results from a synchrotron
radiation source to those taken on a portable system. Using arsenic-dosed soft tissue
phantoms and lead-dosed bone phantoms, x-ray fluorescence results obtained at the
Canadian Light Source Synchrotron were compared to results obtained using a portable
x-ray fluorescence system from the medical physics lab at Mount Allison University.
The bone phantoms, produced using Plaster of Paris, were placed underneath soft tissue
phantoms made of polyester resin, either 3.1 or 3.9 cm thick. Samples were scanned for
a total of 120 seconds, with trials repeated 5 times using the portable system. Spectra
produced by the scans were analyzed using Origin Pro software, by fitting Gaussian
peaks and a background function to the spectra. Analysis focused on arsenic K and
K, and lead L and L characteristic x-ray peaks, the amplitudes of which were used
to create calibration slopes and calculate the minimum detection limit. As expected,
minimum detection limits were significantly lower when using synchrotron facilities for
both arsenic and lead. Arsenic detection limits were lower than those of lead using both
approaches. Results also show that thick soft tissue reduces both systems abilities to
detect underlying lead. Although arsenic K and lead L emissions share similar energies,
it was possible to detect both elements in isolation by using the arsenic K and lead L
characteristic x-rays. Future work will help guide future efforts to create a portable
x-ray fluorescence device specifically for in vivo trace element detection.

Behaviour of a Polymer Confined within a Conical Channel
Phoenix McCloud , University of Prince Edward Island

Polymer translocation is the movement of a polymer through a nano-channel; this
occurs in many biological processes, such as the movement of RNA out of the nucleus of
a cell. The study of translocation through conical channels has been motivated by their
existence both in nature and in medical applications. Translocation is a complex process
with several stages, each of which may be affected by many parameters. To decrease the
number of factors involved, this study focused on the behaviour of a polymer entirely
confined within a conical nano-channel. Monte Carlo computer simulations were used
to study how varying the dimensions of the channel and the polymer length affect
the polymer’s thermodynamic properties. The simulations’ findings were in qualitative
agreement with the theoretical predictions.
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Block 3
A Dedicated Power Supply for Counting Room Raspberry Pis
Sara Ripley , Mount Allison University

The Mainzer Mikrotron (MAMI) is an electron accelerator located at the Institut fr
Kernphysik at Johannes Gutenberg University in Mainz, Germany, capable of produc-
ing electrons with energies up to 1557 MeV. At the A2 tagged photon facility, one
of the experiment halls at MAMI, the electrons are fired into a thin foil producing
photons via the Bremsstrahlung process. These photons are then tagged and finally
impinge upon a target whose type is dependent on the experiment being run. The
experiments run at A2 are primarily geared towards determining the polarizabilities of
nucleons. Specifically, scalar polarizabilities, which refer to how the particle reacts to
an electromagnetic field, are researched. There are two types of scalar polarizability:
electric and magnetic. Data are collected from the process of Compton scattering of
real photons described above. Here, low energy emitted photons play the role of the
electromagnetic field. The online data from the experiments run at A2 are tracked by
software called EPICS and PiGLET via twelve Raspberry Pis, which are single board
computers. The data are then displayed on twelve screens in the counting room. My
project this summer was to come up with a new way of powering the Raspberry Pis,
as the previous method was failing. After much consideration I selected a 5-V, 40-A
power supply, which I then soldered, connected and mounted with the displays.

Simulation Study of Polymers under Cylindrical Confinement
Aidan Tremblett , University of Prince Edward Island

Polymers, such as DNA and proteins, are currently being studied in detail due to
unexpected behaviours that occur when under nanometer size confinements. The focus
of this research project was to understand the effects cylindrical confinement have on
the conformational free energy, F, of the polymer. We modelled the polymer as a chain
of hard spheres bonded together, and confined it to an infinitely long cylindrical tube of
diameter, D. Monte Carlo methods were used in the computer simulation to calculate
the conformational free energy of the polymer. By varying the length of the polymer,
N, and the diameter of the cylinder, D, we were able to determine the dependence of the
free energy with respect to N and D. This dependence was compared with theoretical
predictions to determine the regime in which the theoretical predictions are valid. In
addition, the same calculations were done for a semi-flexible polymer, in which the bond
angles were limited by a stiffness constant, K. The dependence of the conformational
free energy with respect to K was also determined. Furthermore, the simulation was
extended to study a three-arm star polymer under cylindrical confinement.
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Hydrophobicity of Stainless Steel Surfaces with Micron and Sub-Micron
Structures
Brandon Collier , Memorial University of Newfoundland

Hydrophobic surfaces have many potential engineering applications such as drag reduc-
tion for aircraft, submarines, and subsea pipes. Hydrophobic surfaces found in nature,
like the lotus leaf, serve as inspiration when designing industrial hydrophobic surfaces.
Two approaches have been investigated for hydrophobic surface design: applying coat-
ings with low surface energy, and developing micro and sub-micron surface topogra-
phies. Our study aims to achieve strong hydrophobicity on steel by harnessing both
tactics. A desirable micro-scale structure traps pockets of air, reducing the solidliq-
uid contact area, giving rise to a hydrophobic surface. Classic analytical models have
been developed for these roughened surfaces. Micro-scale channels and pillars are two
common structures for hydrophobic surface design. We fabricated and tested two new
structures with alternating heights of pillars and channels, hypothesizing these would
trap more air, achieving better hydrophobicity. Testing of these structures showed
static contact angles of water over 130◦ (without a coating), compared to near 70◦ on
the original steel surface. Since liquid-repellent surfaces have many engineering appli-
cations but are often difficult to produce on common metals such as steel, these results
have potential industrial benefits.

Modeling quasi-ballistic thermal transport under transient periodic
heating
Cameron Rudderham, Dalhousie University

In non-metallic crystaline materials, heat is primarily conducted through the transport
of phonons. An important characteristic of phonons is their mean free path - the average
distance travelled between scattering events. When the characteristic length scale of
an experiment is comparable or less than the mean free path of a phonon, we enter
the so-called ballistic regime, and traditional diffusion equations are widely believed
to fail to capture the physical transport behaviour of the system. Recent frequency-
domain thermoreflectance experiments have observed a frequency dependent thermal
conductivity in some materials, which is believed to be the result of quasi-ballistic
transport effects. In this work, we make use of a simple diffusion equation, together with
detailed material parameters, to model one-dimensional phonon transport in silicon.
Our results provide a simple explanation for some of the observed ballistic effects,
and predicts the same inverse relationship between thermal conductivity and heating
frequency observed in transient heating experiments.
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Simulations of Ice-Water interfaces: A Stacking Problem
Thomas Faour , Saint Francis Xavier University

Using a novel non-equilibrium molecular dynamics method, we study stacking disor-
dered ice through an examination of the ice-water interface and the relative free energy
contributions of hexagonal ice (Ih) and cubic ice (Ic) layers that form there. Ice Ic,
absent on the earth’s surface and only found in the upper atmosphere, forms from su-
percooled water at temperatures between 130K and 220K. Its properties are important
in the study of the atmosphere, interstellar space, and cryobiology. Supercooled water
crystallization results in a metastable ice, with diffraction patterns that suggest it to
be cubic. However recent studies have argued that these ices are actually metastable
stacking disordered ice polymorphs (Isd), containing varying fractions of Ic and Ih. In
our simulations, we expose the 111 plane of cubic ice and the basal (0001) plane of
hexagonal ice - which have the same planar structure - to study the free energy cost of
stacking fault formation.

Bay of Fundy Tidal Power: analysis of tidal velocity data
Dillon Burgess , Acadia University

Models have indicated that 2500 MW of energy could be extracted from the tidal cur-
rents of the Bay of Fundy. Harnessing this energy has proved to be a difficult task,
with the characteristics of the tidal currents needing to be analyzed and understood
before a turbine can enter the water. Using a cabled Acoustic Doppler Current Profilers
(ADCP), a year long data set of the tidal velocity at a location in Grand Passage was
gathered. Unfortunately, the data sets have several data gaps, when the instrument
malfunctioned.The ADCP data can be analysed by performing a harmonic analysis,
which produces amplitudes and phases of the tidal constituents.Each tidal constituent
represents how an aspect of the periodic change in the relative positions of the Earth,
Moon and Sun contributes to the time series data. Tidal velocities can then be re-
constructed with the results from the harmonic analysis to generate a continuous time
series for a full year. The difference between the ADCP data and reconstructed data is
used to analyse the component of the velocity that is not related to the tidal harmonics,
as is likely turbulence.
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Preliminary results on abundance analysis of HD41076
Gabriel Gallant , Université de Moncton

A portion of upper main-sequence stars, called chemically peculiar (CP) stars, show
significant abundance anomalies in their stellar atmosphere and challenge the present
models of stellar evolution. In slowly rotating CP stars with a hydrodynamically stable
atmosphere a mechanism of atomic diffusion may cause a vertical abundance stratifica-
tion. Recently, project VeSElkA (Vertical Stratification of Element Abundances) was
initiated with the aim to detect and study vertical stratification of chemical abundances
in slowly rotating CP stars. The upper main-sequence star HD41076 was chosen for
the project VeSElkA because of its known slow rotation. A high-resolution (R=65000)
and high signal-to-noise (S/N¿500) spectrum of HD41076 was recently obtained with
the spectropolarimeter ESPaDOnS at the Canada-France-Hawaii telescope (CFHT).
We have analysed around 340 absorption lines visible in the spectrum of HD41076
and determined its radial velocity, Vsin(i) and average abundance of carbon, magne-
sium, silicon, titanium and iron. Among the studied elements carbon appears to be
significantly under abundant. Singly ionized iron FeII seems to be overabundant, while
neutral iron FeI has solar abundance. Meanwhile, iron does not show strong signatures
of vertical abundance stratification in stellar atmosphere of HD41076.

Detection and Analysis of Atmospheric Waves in Airglow Emissions
Over Eureka Using a Michelson Interferometer
Dustin Fraser , University of New Brunswick, Fredericton

The atmosphere contains a complex maze of interacting waves. Air parcels rise and de-
scend during the passage of such disturbances, while undergoing various photochemical
reactions at distinct heights. Near the mesopause (≈90 km) the photochemistry results
in emissions termed Airglow. ERWIN II, located at Eureka, Nunavut (80.0 N, 85.9 W),
is a Michelson interferometer operated by CANDAC, which detects the Doppler shifts
associated with these Airglow emissions. Interferometer modulated intensity data from
ERWIN II is converted to wind speeds, from which winds in the meridional, zonal, and
vertical directions are determined. These winds are used decipher patterns in these
specific components. This research project examines hydroxyl (843 nm), molecular
oxygen (866 nm), and green-line (558 nm) wind and intensity variations, all roughly
at 90 kilometres, through superposed epoch and Fourier analysis to locate large-scale
patterns in the data. Evidence strongly suggests the presence of meridional and zonal
wind components of tides and planetary waves (periods on the order of five days). Us-
ing the same technique, a gravity wave was also detected.
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Computing the Phase Diagram of the Metamagnet
Seamus Beairsto , Saint Francis Xavier University

In physics we are constantly in search of the simplest model to describe the behaviour of
nature. In the past, understanding simple systems that demonstrate phase transitions
(such as the Ising model) has led to deep insights into the nature of phase transitions
in general. In this talk I will be discussing my research aimed at mapping the phase
diagram of a metamagnet. A metamagnet is an antiferromagnet that becomes param-
agnetic under an applied magnetic field. The metamagnet demonstrates a rich phase
diagram, which has been used to study phase transitions in a variety of materials with
similar phase behaviour, nucleation theory, and even symmetry breaking in QCD. A
full picture of the metamagnet phase diagram is an essential tool for further research
in these areas and more. We study a simple Ising-like model of a metamagnet, com-
monly used in previous studies, but for which a complete phase diagram has not been
evaluated.

Investigation of rare isotope production and search for new resonance
in 20Mg
Orry Workman , Saint Mary’s University

Proton-rich and neutron-rich nuclei are of great scientific interest since they are ex-
pected to be the pathways through which nature creates the majority of the heavy
elements around us through nucleosynthesis processes such as the r-process and the
rp-process. Understanding the origin of elements in our universe therefore requires
knowledge on the properties of the rare isotopes. Additionally, these nuclei show unex-
pectedly strinking differences in nuclear structure from stable nuclei, such as neutron
skins and halos, that open new questions on nucear structure. However, studying these
nuclei is incredibly difficult as they are very short lived and therefore do not occur
naturally on Earth. Understanding the production yield of these nuclei is necessary to
determine the feasibility of studying them as well as to determine their various reaction
probabilities. TRIUMF, Canada’s national laboratory for nuclear physics is one of the
few facilities in the world capable of producing these nuclei. In this presentation I will
discuss how these nuclei are produced at TRIUMF as well as how their production
yields are measured using radioactive decays. I will describe how we search for un-
known properties that give new information on nuclear structure and nucleosynthesis
using the example of 20Mg. In doing this I will introduce the inelastic scattering study
of 20Mg on a solid deuterium target at TRIUMF and present my simulation results on
this experiment.
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The 3D dipolar kagome lattice.
Kyle Hall , Memorial University of Newfoundland

The three-dimensional fcc kagome lattice structure is an ABC stacking of kagome
planes, so named after the distinctive arrangement of corner sharing triangles found in
traditional Japanese bamboo weaving. This lattice generates geometric frustration and
degenerate ground states when antiferromagnetically coupled spins occupy the lattice
sites, leading to rich and unexpected magnetic phase behaviour.1 One fcc kagome ma-
terial is IrMn3, which is used as the pinning layer for spin valves in hard drive read
transducers. We build on previous studies of the two-dimensional kagome lattice with
only magnetic dipole-dipole interactions.2 While the 2D system exhibited a ground
state magnetic structure with finite degeneracy, we find through computer simulation
that the 3D system possesses non-trivial continuous degeneracy. We also discuss our
Monte Carlo simulations at finite temperature T that reveal a lifting of the degeneracy
at low T (“order by disorder”) and a phase transition at higher T. 1. M.D. LeBlanc,
M.L. Plumer, J.P. Whitehead, and B.W. Southern, Phys. Rev. B 88, 094406 (2013).2.
M. S. Holden, M. L. Plumer, I. Saika-Voivod, and B. W. Southern, Phys. Rev. B 91,
224425 (2015).

The Hall A Coordinate Detector at Jefferson Lab: Adventures in Con-
struction, Assembly and Testing
Parker Reid , Saint Mary’s University

During the summer of 2016, the final construction and assembly was required for a
high-energy charged-particle Coordinate Detector (CDET) as part of the SuperBig-
Bite Spectrometer (SBS) project located in Hall A at Jefferson Lab. This detector
was designed to be capable of determining the vertical out-of-plane emission angle of
scattered electrons in an electron-proton collision with very high resolution by using
two 3m-tall vertical walls of very thin scintillating bar strips. The CDET construction
process required implementation of various components associated with the scintilla-
tion bars and signal, including installation of previously used photo multiplier tubes
(PMTs) and use of untested CAEN SY527 high voltage crates. Using a data from a
previous SMU summer student, an optimal PMT selection analysis method was devel-
oped based on the range of previously-measured maximum gain for each PMT pixel.
This was then used to select the best PMTs for installation, and establish a desired
current output spread for the PMTs. In order to then ensure a matched and consistent
gain for all of the chosen PMTs, a high voltage system using the CAEN SY527 crates
was constructed and tested using cosmic rays via a remote java GUI. An overview of
all these aspects of the CDET construction and assembly will be given during this
presentation.
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Block 4
Detecting Longer Period Gravity Waves through Airglow Emissions
over Eureka
Dustin Gamblin , University of New Brunswick, Fredericton

Most planets and natural satellites with an atmosphere emit a faint persistent glow
due to photochemical processes. This light is known as Airglow. Since Airglow is faint,
it can be difficult to detect and is primarily observed at night despite being strongest
in the day. Polar night lasts for months during the winter, so an All-Sky Imager was
installed at PEARL in Eureka (80.00◦N, 86.25◦W) as part of the Canadian Network
for Atmospheric Change (CANDAC). Here, Airglow and its fluctuations are monitored
continually during winter. The data collected is used to create Keograms, which allow
airglow variations to be analysed using different spectral lines. Of particular importance
are the atomic oxygen green line (557.7nm) and hydroxyl emissions which are used to
identify gravity waves. Unfortunately, when the Moon is present and/or the Sun is less
than ≈ 10 degrees below the horizon, the images become saturated. This project aims
to minimize this effect improving both the data and our ability to detect gravity waves
and to diagnose longer period (greater than 2 hours) gravity waves.

Magnetic Ordering in Pure and Doped FeGe2
Erin Aucoin , Saint Francis Xavier University

The magnetism of FeGe2 is interesting because it changes with temperature and has
three different phases. FeGe2 is itinerant, meaning that some of the magnetic electrons
move throughout the crystal, rather than being associated with specific atoms. These
conduction electrons contribute to the magnetism of the sample leading to something
called spin-density waves. As the spin density varies, so does the magnetism. Pure
FeGe2 has a temperature region (below 263K) where the spin density is commensurate
with a 1:1 ratio between magnetic and crystalline periods. There is another temperature
region (263K-289K) where the crystal is incommensurate; the spin density and crystal
structure seem to have no link. There is yet another region of temperature (above
289K) where FeGe2 is non magnetic. We will discuss these concepts in more depth
and we will examine data from a series of elastic neutron scattering experiments and
compare them to what was previously known about FeGe2. Analysis was carried out
using the FULLPROF powder refinement program. Further, cobalt doped samples of
FeGe2 have been shown to exhibit slightly altered properties compared to pure FeGe2.
We will also examine some inelastic measurements of doped samples, which tell us
about magnetic excitations.
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Magnetic Resonances of Helicoids and Skyrmions In MnSi Thin-Films
Michael K. Lynch , Dalhousie University

Helicoids are distorted helical structures found in chiral magnets due to the Dzyaloshinskii-
Moriya interaction. This project investigates simulated electron spin resonance (ESR)
spectra and spatial response profiles for helicoids in Manganese Silicide (MnSi) thin-
films. The simulations agree qualitatively with experimental data, but differences imply
that a 1D helicoid theory is insufficient to describe the features found in physical sam-
ples. This motivates application of the tools and techniques to 2D skyrmion systems to
determine their resonance spectra, which are unavailable through analytical means.

Raman spectra of cancer cells
Joshua Sampson, Dalhousie University

Raman spectroscopy is a capable of imaging the distribution of molecules inside cancer
cells. However, there are inherent limitations in using Raman spectroscopy on biological
samples; Raman scattering is inefficient, visible light can stimulate strong flourescence
interference from both the sample and its substrate, and light can induce photochemical
reactions and damage the sample. In this work Raman spectra were acquired of air
dried cells from 4 different breast cancer cell lines using 532nm excitation. I will
present spectra of the cells with their corresponding vibrational assignments. Further
I will describe some of steps taken to improve collected Raman spectra.
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Tindall/Steinitz Award in Research
Sponsor: Science Atlantic Physics and Astronomy Committee
$400

Description

The Tindall/Steinitz Award is the top prize given at the annual Atlantic Univer-
sities 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 1970’s, where he did research on magnetic phenomena in solids. He is a
dedicated teacher and was the department’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 Uni-
versity 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.

Judging Criteria

Abstract: Statement of problem, objectives, principal findings
Presentation: Clarity, visual aids, organization
Scientific merit: Experimental design, innovative approach, and interpretation of
data
Overall knowledge and response to questions
Demonstrated potential to pursue graduate studies and research
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Science Communication Award
Sponsor: Canadian Science Publishing
$200

Description

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 (see below) 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.

Judging Criteria

Awarded based on the criteria determined by the judging committee

ACEmat Award in Computational Modeling of Materials
Sponsor: ACENET Institute for Materials Modeling and Simulation
$100

Description

The ACENET Institute for Materials Modeling and Simulation Award in Com-
putational Modeling of Materials is presented at three Science Atlantic student
conferences each year. The Award is given for the best undergraduate presenta-
tion (oral or poster) using computational methods to study systems of interest
to materials science.

Judging Criteria

Awarded based on the criteria determined by the judging committee
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Student Choice Award
Funded by donations from Dr. Douglas Dahn & the UPEI Physics Society
$100

Description

The Student Choice Award is awarded to the presenter that receives the most
students votes.

Judging Criteria

All student attendees will cast their vote for their favourite presentation. There is
no chosen criteria for this award, however it should be a talk that students found
informative and engaging. The students’ vote for this award will take place once
all presentations have been delivered, on the Sunday of the conference.
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