QUANTUM MECHANICS
PROF. FAUSTO BORGONOVI

COURSE AIMS

To introduce the fundamental concepts and the mathematical formalism of quantum mechanics.
COURSE CONTENT AND STRUCTURE

1) General concepts : The Stern-Gerlach experiment and the introduction of Spin.  Ket, Bra, Operators, Matrix representation. Measures, Observables, Uncertainty Relations. Position and Momentum operators, properties. Translations. Wave function in coordinate  and  momentum representation. 
2) Quantum Dynamics : Time-evolution operator and Schrodinger equation. Stationary States. Schrodinger and Heisenberg representation. Coherent States, definition, properties, comparison with the classical motion. 
3) Angular Momentum : Commutation properties. Eigenvalues and Eigenvectors. Addition of angular momenta.
4) Perturbation Theory : Time independent perturbation theory for discrete nondegenerate spectrum. Degenerate case. Variational methods. Time dependent theory. Interaction picture and Dyson expansion. Constant and Periodic Potential.

Energy-Time uncertainty relation.  Continuous spectrum : Fermi Golden Rule. Two states problem: Rabi oscillations.  Square well : bound states, free states and resonances. Two-body problem. The Hydrogen atom. The harmonic oscillator.
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TEACHING METHOD

30 hours theory, 20 hours exercises.
COURSE ASSESSMENT

Written and oral exam. 

NOTES

Prof. Borgonovi receives students after lectures. Students may also write to: 

fausto.borgonovi@unicatt.it.

