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[I. COURSE DESCRIPTION

To study the fundamentals of the time-independent and time-dependent perturbations
theory and apply them to study and analyze simple quantum systems without an exact

solution.

[ll. LEARNING UNITS
1. Quantization of the Angular Moment

Algebraic quantization of the angular momentum. Quantization of the third component.
Dimensioning the eigenvalues of the third component.
2. Sum of Angular Moments

The problem of the sum of the angular moments. The direct sum of two states spaces
of non-interacting physical systems and the expansion of angular momentum operators.

The addition operator and the states and eigenvalues.
3. Stern-Gerlach Experiment

The Stern-Gerlach experiment and its interpretation: the IAM (intrinsic angular
momentum). Similarity to the case of light passing through a prism and the electrons
passing through a magnetic field with a gradient. Modified Schroédinger equation.

4. Hydrogen Atom

Total angular momentum for the hydrogen atom. The fine structure. Approximate
solutions of the real states: time-dependent perturbations.



5. Problems of Many Bodies

The problem of many bodies and identical particles. Symmetric and antisymmetric
states. The Pauli principle.

Applications

The helium atom. Ammonia maser. Introduction to the scattering theory. Introduction to
the Feymann integral paths.
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