
Spring 2015 Courses 
 

PHYS 10               Seminar for Undergraduate Students 

Single photons have proven to be invaluable resources, particularly in the area of quantum 
communication. However, due to minimal interaction with the environment, photon properties can be 
difficult to modify. This seminar will briefly discuss single-photon generation in modern experiments, 
nonlinear methods to manipulate their properties, specifically their colour, and how to create entangled 
photons. 

 
 

PHYS 234             Quantum I 
Background of quantum physics. Introduction to formalism of quantum physics. Introduction to 
operators. Quantization, waves and particles. The uncertainty principle. The Schroedinger equation for 
one-dimensional problems: bound states in square wells. Harmonic oscillator; transmission through 
barriers. 

 

PHYS 239             Computational Physics 

Object-oriented programming applied to physical problems in astrophysics, electromagnetism, classical 
and quantum mechanics. Solution methods for differential equations and Monte Carlo techniques.  

 

PHYS 242             Electricity and Magnetism 

Coulomb's law, electric fields, Gauss' law, potential, capacitance, properties of dielectrics, DC circuits, AC 
circuits 

 

PHYS 263             Classical Mechanics 

Newtonian dynamics of particles and systems of particles. Oscillations. Gravity and the central force 
problem. Lorentz transformations and relativistic dynamics. 

 

PHYS 270             Astronomical Observations, Instrumentation and Data Analysis 

Telescopes, instrumentation and observations at different wavelengths (radio, sub-millimetre, infrared, 
optical, X-ray). Probability and statistics. Data archives and data analysis.  

 

 

PHYS 280             Biophysics: Introductory 

Introduction to a physical understanding of biological systems at macro and molecular scales. The 
course is intended for 2nd year science and engineering students and will cover a broad spectrum of 
topics in biophysics, as well as an introduction to neurobiology, nanotechnology and biotechnology. 

 

 



PHYS 334             Quantum II 
Formalism of quantum mechanics. Operator approach to the harmonic oscillator. Quantum mechanics 
in three dimensions: Hydrogen atom, angular momentum and spin. Time-independent perturbation 
theory. Fine structure of hydrogen. Zeeman effect. Identical particles. The variational principle. Ground 
state of the helium atom. Applications in atomic and molecular physics.  

 

PHYS 358             Thermodynamics 

Temperature and thermodynamic equilibrium. Work, internal energy and heat; first law, with examples. 
Kinetic theory of gases. Basic probability theory. Microscopic states and entropy. Absolute temperature, 
reversibility and the second law. Thermodynamic Functions and Maxwell's relations. Phase transitions. 
Third Law. Other applications of thermodynamics. 

 

PHYS 364             Mathematical Physics I 
Sturm-Liouville theory. Legendre, Bessel and other special functions. Fourier series and introduction to 
Fourier transforms. Separation of variables. Green's function. 

 

PHYS 380             Biophysics: Intermediate 

Cell structure and molecular composition; intermolecular interactions and hydration; protein structure 
and function; cytoskeletal filaments; DNA structure, packing and chromosomes; rate equations and 
biological dynamics (e.g., cytoskeletal polymerization); self-assembly; cell membranes; action potentials 
and biological electricity; molecular motors; cell motility.  

 

MNS 221              Physics and Solid State 

Physical properties of crystalline and amorphous solids; introduction to electric, magnetic and optical 
properties of solids.  

 

*Please note that these courses were offered in 2015. Different courses may be offered in 2016. 


