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Part II: SYLLABUS OF RECORD
PHYS 461/561 — Quantum Mechanics I
I. Catalog Description

PHYS 473: Quantum Mechanics | 3c-01-3cr
Prerequisite: PHYS 331 and MATH 241

Quantum mechanics following methods of Schrodinger and Heisenberg; application to
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magnetic field — normal and anomalous Zeeman effect; Spin.
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1.  Describe what the Schrodinger wave equation is and how it can be solved for simple
cases (e.g., a particle moving under no external influence (zero-potential) and particle
moving under external influence).
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* Solution of Schrodinger equation using the operator method

5. Schrodinger Equation in Three Dimensions- Spherical Polar coordinates (8 academic hours)
* Separation of variables method
* Angular momentum and its components in differential forms.
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* Angular momentum matrices.

6. The hydrogen Atom (7 academic hours)
* Solution of Schrodinger equation for the hydrogen atom.
¢ Derivation of azimuthal. nolar. and radial wave functions.







2.1 Gaussian Wave Packets
2.2 Application of The Uncertainty Principle To Gaussian Wave Packets
2.3 Group And Phase Velocities

3. Eigen Value Eigen Function Equation
3.1 Postulates of Quantum Mechanics
3.2 Linear Operators
3.3 Commuting operators
3.4 Hermitian Operators
3.5 The Momentum, The Kinetic Energy, and Position Operators
3.6 Measurement And Expectation Values

4. One Dimensional Quantum Mechanical Systems
4.1. Rigid Box Revisited
4.2 Finite square Potential Well
4.3 Square Barrier
4.4 Step potential

5. The Harmonic Oscillator
5.1 Solution of The Harmonic Oscillator Using The Polynomial Method
5.2 Dirac Bra and Ket notation
5.3 Position Representation
5.4 Solution of The Harmonic Oscillator Using Dirac's Notation

6. The Angular Momentum
6.1 The Eigenvalue Problem
6.2 Coordinate Transformation
6.3 Spherical Harmonics
6.4 The Operator Method
6.5 Angular Momentum Matrices
6.6 Raising And Lowering Angular Momentum Matrices

7. Central Potentials
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8. The Hydrogen Atom
8.1 Solution Of The Radial Equation for The Coulomb Field
8 2 Assoc1ated Laguerre Polynomnals
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Subject: PHYS 461

Date: Wednesday, April 1, 2009 1:11 PM
From: Marcy Rearick <MREARICK@iup.edu>
To: Stanley Sobolewski <sobolews@iup.edu>
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Stan, |
PHYS 461 is an available number.
Thanks for inquiring.

Marcy



