Fisica Generale III 

(Marco Traini)
(per fisici)
Obiettivi formativi
  Aim of the course is to introduce and familiarize the student with time dependent electric and magnetic phenomena using the most suitable mathematical tool to describe them and illustrating the formal and practical consequences that can be derived from such a tool (electric and magnetic properties of matter, electromagnetic theory of light, interaction between light and matter and special relativity). Phenomena of early quantum physics and the old quantum theory will be also introduced: from the blackbody radiation to the Schroedinger equation.
Prerequisiti
basic knowledge of the classic theory of electromagnetism and elements of  kinetic theory of gases
Contenuti del Corso
  Complete set of Maxwell equations in free space and in matter. Conservation of energy and momentum within electromagnetic phenomena; solutions of Maxwell equations; electromagnetic waves; retarded potentials; electromagnetic theory of light; polarizability and optical properties of matter;  the elastically bound electron and the  thermal radiation; photons; the black body problem, the photoelectric effect, Compton effect, wave-particle duality in the electromagnetic radiation, X-rays, creation and annihilation of pairs. Absorption and scattering cross-sections; the De Broglie relation, matter waves, particle-wave duality, the indetermination principle; the atomic model of Thompson and Rutherford, atomic spectra, the Bohr model, quantization rules, the correspondence principle; the Schrödinger equation, wave function, probability, eigenvalues and eigenvectors, discrete values of the energy for bound-states, step potential, potential wells, the harmonic oscillator; the Michelson-Moreley experiment; the Lorentz transformations; revisiting the electromagnetic formalism within the relativistic language.

N.B.: Familiarity with the exercises proposed during the course is recommended.

Metodi didattici

lectures, exercises actively participated by the students 
Modalità di verifica dell’apprendimento

Oral exam
Testi di riferimento


L. Lovitch e S. Rosati, Fisica Generale (elettromagnetismo, relatività ristretta, ottica),
Casa Editrice Ambrosiana, Milano 2000  (basic text)

Feynman R.P., Leighton R.B., Sands M., La fisica di Feynman, London, 1968-1970
Born M., Fisica Atomica, Boringhieri, Bologna 1968.

Becker R., Teoria dell'elettricità vol.II, Sanzoni Edizioni Scientifiche, 1949. 

Landau L.D., Lifshitz E.M., Classical Theory of Fields, Pergamon Press, different editions.

W.K.H. Panofsky e M. Phillips, Elettricità e magnetismo, Casa Editrice Ambrosiana, Milano 1966

E. Amaldi e al., Fisica Generale: elettromagnetismo, relatività, ottica, Ed. Zanichelli, 1988

Reif F., Fundamentals of Statistical and Thermal Physics, McGraw-Hill, 1965.

Traini M., lecture notes from the web site.
Many others good texts are available in the library of the Faculty. 

Altre informazioni
at the page http://www.science.unitn.it/~traini/didattica/
one can find some material, in particular a detailed content of the lectures and related bibliography
