Introduction to Quantum Mechanics: Phys 214 Spring 2009

 

Faculty Information 

Instructor: Stephon Alexander

Office Phone:  (610) 795-6232
Office Address KINSC : L102 

Office Hours: TBS 

Course web site: http://www.haverford.edu/academics/courses/info/092PHYSH214B01
E-mail: salexand@haverford.edu
Course Information 

Location: Kosh E309

Times:  MWF 11:30-12:30 scheduled but see email for possible rescheduling;  recitation TBS
Required Text 

Introduction to Quantum Mechanics by David J. Griffiths.

Course Description 

Introduction to the principles governing systems at the atomic scale. Topics include the experimental basis of quantum mechanics, wave-particle duality, Schrodinger's equation and solutions in one, two and three dimensions, time dependence of quantum states, angular momentum, and one-electron atoms. Recent developments, such as paradoxes calling attention to the remarkable behavior of quantum systems, or quantum computing, will be discussed. Multi-electron atoms and nuclei will be considered if time allows. Physics 212, a related laboratory half-course, is normally taken concurrently (but may be taken in a later semester), and is required for majors.

General Course Outline: 

PART I

I. Why Quantum?  

a. Historical Introduction to Quantum Mechanics

b. The Bohr Atom; de Broglie’s Hypothesis

c. The Photoelectric Effect

II. The Wavefunction I: The Basics of Probability Theory

III. Review of the Fourier Transform with Examples

IV. Quantum Application of Fourier Idea: Parceval’s Theorem and Derivation of Uncertainty Principle

V. The Time Independent Schrodinger Equation (with connection to experimental systems)



a. Stationary States

b. Infinite Square Well

c. Harmonic Oscillator

d. Free Particle

e. Delta-Function Potential


f. Finite Square Well 

VI.    Quantum Tunnelling (with Guest Speaker Prof Walter Smith)

VII.    Degeneracy:  Two Dimensional Square Well

PART II

I. Formalism: A Little Linear Algebra with examples

II. Quantum Mechanics in Three Dimensions

a. The three dimensional infinite square wel

b. Schrodinger’s equations in spherical coordinates

III. The Hydrogen Atom

IV. Spin and Entanglement (with Guest Speaker Peter Love)

c. Grading Policy 

The course grade will be based upon 1 midterm, a final exam and homework assignments. These are weighted as follows: 

1 Midterm exams: 20%  

Group Presentation 20%

Attendance, Participation 10%

Final exam: 30% 

Homework: 20% 

The letter grade cutoffs will be only be determined after the final exam. However, as a **rough guideline** to assess your performance during the semester, you may use the following scale: 

A: >90% 

A-: >85%

B+: >80%

B: > 75%

B-: >70% 

C+: >65% 

C: >55%

D:>45% 

Honor Code Issues
The important guiding principle of academic honesty is that you must never represent the work of another as your own. The following guidelines should govern your behavior in the course; please request clarification if you find yourself in any doubtful situations.

You may seek assistance for the Instructor or work together with other students (except on individual problems) in doing the weekly assigned exercises and in preparing for class discussions.  If working with other students in the course avoid situations in which you are either contributing too much or too little to the collaborative effort.  (Neither results in optimal learning, but are not violations of the honor code.)  While working together is permitted and even expected and therefore does not need to be acknowledged, merely copying the work of another student without indicating that you have done so is clearly a representation of his or her work as your own and so is a violation of the code.  

The exams must be entirely your own work.  You must also follow all procedures and respect time limits without deviation.
Accommodations for disability
Students who think they may need accommodations in this course because of the impact of a disability are encouraged to meet with me privately early in the semester.  Students should also contact Rick Webb, Coordinator, Office of Disabilities Services (rwebb@haverford.edu, 610-896-1290) to verify their eligibility for reasonable accommodations as soon as possible.  Early contact will help to avoid unnecessary inconvenience and delays.

