Syllabus: Chemistry 277

QUANTUM MECHANICS

Review of Vector Calculus

Review of Classical Mechanics: The Lagrangian and Hamiltonian Formulations

Blackbody Radiation

Einstein Rules for Absorption, Spontaneous Emission, and Stimulated Emission

The Old Quantum Mechanics:

 The Bohr Atom

 The Bohr Atom with Elliptical Orbits

 The Rigid Rotator and Harmonic Oscillator

Fourier Series

Fourier Transforms

Superposition of Plane Waves

Wave Packets

Group and Phase Velocity

The Schrodinger Equation

Interpretation of the Schrodinger Equation

Expectation Values and Statistical Interpretation of Quantum Mechanics

The Uncertainty Principle

The Gaussian Wave Packet

Problems in One Dimension: The Potential Step, Barrier, and Well

Repeated Barrriers

Theory of the Schrodinger Equation

The Simple Harmonic Oscillator

Hermite Polynomials

Oscillator Wave Functions

Parity

Formal Solution to the Schrodinger Equation and the WKB Approximation

Expansions in Eigenfunctions, Simultaneous Eigenfunctions, Commutators

Hermitian Operators, The Parity Operator

Equations of Motion

Spherically Symmetric Solutions to the Schroedinger Equation: Spherical Harmonics, Rodriguez Formulas, Generating Functions

The Hydrogen Atom

Coherent Superpositions of States 

Quantum Interference Effects: The Young’s Double Slit Experiment, Quantum Beats
Matrix Mechanics: The Eigenvalue Problem, Transformation of Basis, and the Representation of Operators

Dirac Notation: Representation of Operators and Transformation of Basis

The Harmonic Oscillator: Raising and Lowering Operators, Determination of Energy Levels

