ELEMENTS OF MODERN PHYSICS
PROF. FAUSTO BORGONOVI

COURSE AIMS

Analysis of the pre-quantum  physics. Understanding simple one dimensional quantum problems
COURSE CONTENT AND STRUCTURE

1) The crisis of classical physics:  Photoelectric effect. Specific heat of solids. Black-body radiation. Atomic spectra. Bohr model.
2) Schrodinger equation: Wave-particle dualism. Schrodinger equation. Statistical interpretation. Stationary states. Probability density and current density. Free and bound states.  Free particle. Position, momentum and energy. Operators and observables. 

3)Heisenberg uncertainty relations: Compatible and non-compatible observables. Spreading of wave packets.  The  minimum wave -packet. Ideal experiments.

4) One dimensional systems: Infinite well. Potential step. Transmission and reflections. Square well : bound states, free states and resonances. Two-body problem. The Hydrogen atom. The harmonic oscillator.

READING LIST

1) L.D.LANDAU, QUANTUM MECHANICS, PERGAMON PRESS

2)C.COHEN-TANNOUUDJI, B.DIU, F.LALOE, QUANTUM MECHANICS, WILEY-VCH VOL I.

3)CALDIROLA, CIRELLI PROSPERI, INTRODUZIONE ALLA FISICA TEORICA,

4)J. SAKURAI, MECCANICA QUANTISTICA MODERNA, ZANICHELLI, BOLOGNA 1996.

5)A. MESSIAH, QUANTUM MECHANICS, DOVER PUBL., N

TEACHING METHOD

30 hours theory, 10 hours exercises

COURSE ASSESSMENT

Written and oral exam. 

NOTES

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

fausto.borgonovi@unicatt.it.

