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3-Magnet Arrays
Maggie Lawrence, University of New Brunswick Fredericton
2:20 p.m.

Permanent magnets have a variety of uses, such as in motors, imaging, electronics, and more. Often, the desired mag-
netic field for these uses must be constructed from the fields of several individual permanent magnets. The permanent
magnets may be placed in an array, positioned and oriented relative to each other in such a way to create fields cus-
tomized for their purpose. Strong magnetic fields are hazardous and often impractical to work with. Strong inter-magnet
forces in the array can displace the magnets and disrupt the field. Strong fields arise from using many, large magnets
together. Therefore, it’s desirable to use small magnets. This project will describe the use of MATLAB to design an ar-
ray of three magnets, all polarized in the same direction, with a constant magnetic field gradient parallel to the direction
of polarization, for use in MRI.

Laser-driven Quantum Dots: How using a dichromatic pulse improves photon detection
Alison Clarke, Dalhousie University
2:30 p.m.

Quantum computers are a highly sought-after technology because of their ability to solve certain problems much faster
than classical computers. The building blocks of quantum computers are called qubits. Unlike classical binary bits
which are either in state 0 or state 1, a qubit can be in an arbitrary superposition of the two states. Naturally, this greatly
increases a quantum computer’s processing ability. One choice for qubits is quantum dots. A laser pulse excites an
electron in the quantum dot, causing it to move from the ground state of 0 into the higher energy state of 1. When the
electron drops back down, a photon is emitted. Qubits communicate with each other via information encoded in the
emitted photons, so it is crucial for quantum computing that we have an on-demand single-photon source. However,
to get the cleanest quantum control, the photon and laser pulse have the same wavelength and so it is difficult to detect
individual photons. Creating a dichromatic pulse was a clear solution to this problem. Interference between the two
wavelengths of the dichromatic pulse creates a "hole" in the middle of the laser spectrum so the photon can be detected
easily. To numerically model this process, we created an amplitude mask of two gaussians multiplied together. This was
implemented into the rest of our code and we were then able to successfully model a Rabi rotation, achieving inversion
for a 2meV hole.

NEURON model using realistic 3D structures
Alexandre Chiasson, Université de Moncton
2:40 p.m.

Equipped with mathematical models such as the Hodgkin-Huxley model and the cable equation, NEURON is a pow-
erful tool capable of simulating characterizable single or networks of neurons and their responses to external stimuli.
Using realistic 3D structures available from public databases, we explored different ion channel distributions across the
cellular membrane, initiated the stimuli following a Poisson process and introduced subthreshold membrane potential
oscillations and their effects on axiomatic potential output. These are only a fraction of the characteristics we can change
with our model, much more variables can be added to get a closer look at how our brains really function.

Modelling ferrimagnetism and disorder in MnCoGe thin films
Brett MacNeil, Dalhousie University
2:50 p.m.

MnCoGe is a hexagonal ferromagnet, with the majority of the magnetic moment coming from Mn atoms in the unit
cell. However, density functional theory (DFT) calculations show that when Mn atoms occupy the Co sites, their
moments antiferromagnetically couple to the other Mn, creating a ferrimagnet. A model was constructed to determine
the magnetic moments on each site as a function of disorder based on experimental data from sputtered MnCoGe thin
films. Fits to the magnetization data using a Néel model show support the conclusion that these films are ferrimagnetic
due to the disorder between the Mn and Co sites.
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Modelling spatial characteristics of electric fish
Kiana Maillet, Université de Moncton
3:00 p.m.

Modelling and studying different types of behaviour in animals can lead to a better understanding of their neural origins,
often proving useful for human applications. This study involves such an exploration of electric fish (particularly wave-
type gymnotiforms) who are equipped with an electric organ and the ability to use it to interact with their environment,
which also happens to be very cool. These fish send out and recognise weak, high-frequency electric fields (50-70Hz)
through the language of Electric Organ Discharge (EOD), resulting in an active behavior being studied in terms of signal
processing. One purpose of the study is to compare characteristics of the EOD with those of swimming, another active
behavior of theirs, in hopes to draw conclusions with respect to the nature of their actions. Being tasked with modelling
spatial characteristics of an isolated fish’s body over time, my goal for this poster is to explain how the video data was
translated to variables in Matlab, along with further methods used for data manipulation. Firstly, image processing
techniques were required to extract a set of 5 pixel coordinates (head, mid-center, center, center-tail, tail) locating the
fish in a circular tank during a 2 hour recording of overhead footage. Once these were acquired, functions were created
to convert them into variables (polar coordinates, orientation, various types of curvature). Increased accessibility was
also achieved through displaying clips of footage visualising data and syncing the time grid with that of the EOD.
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