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____________________________________________________________________________ 

Course Description: 

This course builds on the narrative built in PHY 212 (Quantum Mechanics I) and is a natural 

sequel. The emphasis is twofold: (a) solving Schrodinger equation for central potential systems 

enabling exact solutions and (b) using basic approximation techniques in quantum mechanics. 

Throughout the course, we will explore pertinent examples.  

 

Learning outcomes: 

At the conclusion of this course, students should be able to: 

1. Apply the principles of quantum mechanics to simple idealized quantum systems.  

2. Apply perturbation theory (both time-independent and dependent) to simple systems and 

predict the resulting system behavior to the lowest orders. 

3. Predict stationary states for potentials admitting exact analytic solutions. 

4. Understand the hydrogen atom and develop a qualitative sense of how multiple atoms 

come together through bonding or multiple electrons can build up more complicated 

systems. 

  

Course Status: 

Core for Physics Majors.  

 

Pre-requisites: 



PHY 212: Quantum Mechanics 1 

 

Text books: 

Quantum Mechanics: Theory and Experiment by Mark Beck. (Primary textbook) 

A Modern Approach to Quantum Mechanics by J.S. Townsend. (Useful complementary book) 

 

Grading scheme: 

Quizzes 20% 

Homeworks: 10% 

Mid-Term 30% 

Final Exam 40% 

 

The instructor has the liberty of varying these grade assignments by 5%. 

 

Tentative Course Schedule & Topics: 

 

Week Topic 

1-2A The Harmonic Oscillator: creation, annihilation and number operators, Fock 

states and photons, coherent states and their time evolution, solving the 

Schrodinger equation directly in position space 

2B, 4A Wave mechanics in three dimensions: Solving the Schrodinger equation in 

three dimensions, central potentials, orbital angular momentum, orbitals 

4B, 5 Time-independent perturbation theory: Nondegenerate theory, degenerate 

theory 

6, 7A Time-dependent perturbation theory: Transition probabilities, sinusoidal 

perturbations 

7B Mid Term 

8-9 Two particle systems: States of two-particle systems, additional of angular 

momentums, Clebsch-Gordon coefficients Entanglement, Bell's inequalities, 

local realism, density matrices 

9 Examples of bound states of central potentials: (a) finite spherical well, (b) 

three dimensional harmonic oscillator 

11-12 Scattering theory 

13-14 Review and Final Exam 



 


