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course details

	"Complements of Physics”	
SSD FIS/01*	

* the SSD (scientific disciplinary sector) should be the one that is mentioned in the “Regolamento of the CdS” and not necessarily the one of the teacher. In case of an integrated course, the SSD (scientific disciplinary sector) should be written above only if all modules of the course belong to the same SSD, otherwise the SSD is to be written alongside the MODULE (see below).


DEGREE PROGRAMME: LM_MAT

ACADEMIC YEAR 2022-2023



GENERAL INFORMATION – teacher references

TEACHER: FABIO GARUFI
PHONE: 081676457
EMAIL:	 FABIO.GARUFI@UNINA.IT


GENERAL INFORMATION about the course

INTEGRATED COURSE (IF APPLICABLE):
MODULE (IF APPLICABLE):	
SSD OF THE MODULE (IF APPLICABLE): FIS/01
CHANNEL (IF APPLICABLE):	
YEAR OF THE DEGREE PROGRAMME (I, II, III): II	
SEMESTER (I, II, ANNUAL): II
CFU: 6




REQUIRED PRELIMINARY COURSES (IF MENTIONED IN THE COURSE STRUCTURE “REGOLAMENTO”)


PREREQUISITES (IF APPLICABLE)
Knowledge and use of complex numbers and their exponential representation
forced and dumped oscillations in one dimension
Notions of classical thermodynamics
Electromagnetism in vacuum

LEARNING GOALS
The course aims at providing students with advanced notions to make them able to  model some physical systems and verify the model with practical case studies. Models leading to the formulation of some notable mathematical physics equations will be treated together with their use in practical cases.


EXPECTED LEARNING OUTCOMES (DUBLIN DESCRIPTORS)
Knowledge and understanding
The students are expected to be capable to pass from the description of physical phenomena to a model leading to a matematical description. They must be able to discuss limits and approximants of the models in particular conditions

Applying knowledge and understanding
The students are expected to show ability to know and understand the physical situation to be modeled and to be capable to use the models to describe practical situations.

COURSE CONTENT/SYLLABUS
1) Elements of classical field theory
2) The wave equation in one and more dimensions
3) Isotropic and homogeneous solids; strain and stress; S and P waves in solids. Oscillations of a monodimensional crystal lattice mono and bi-atomic.
4) Heat equation: formulation; monodimensional and semi-infinite space solutions; the oceanic crust thickness and depth problem solved with heat equation
5) Thermodinamic potentials. Clapeyron equation and the rule of phases as an application of therm. potentials. A thermodinamical derivation of black body emission spectrum and the Wien law.
6) Electrostatics of dielectric materials
7) Polarization of generic dielectrical materials with a stationary and variable field. Refraction index as a function of radiation frequency,
8) Conduction in metals: the Drude theory, conductivity and joiule law
9) Thermal induced conduction and conduction in semiconductor crystals.
10) Reminder od magnetic fields in vacuum; the hall effect in the Drude theory; vector potential and Coulumb gauge
11) Magnetic field of a localized distribution of currents
     -Magnetic properties of matter
     - Larmor precession; molecular polarization. 
     - Dia- and para-magnetism; 
     - elements of quantum paramagnetism: a two-level system
12) Ferromagnetism and histeresys curve; Faraday- Neumann law of inducton.  Energy of the magnetic field; Induction and mutual induction
13) Slowly varying fields: the skin depth; the Maxwell equations in the matter and the Lorentz gauge; Poynting theorem and dipole radiation
14) Dispersive materials - generalized Poynting theorem. Snell laws: transmission and reflection coefficients.
15) Solution of the Maxwell equations in the matter with time varying fields. Relativistic covariant formulation of Maxwell equations: the four-potential and the electromagnetic field tensor.
16) Elements of General Relativity
 
READINGS/BIBLIOGRAPHY
V.I Smirnov: A Course of Higher Mathematics Vol II - Published 1964 by Oxford, New York, Pergamon Press; [U.S.A. ed. distributed by Addison-Wesley Pub. Co]
L.D. Landau & E.M. Lifshitz: The Classical theory of fields - Pergamon press 1971
N.W. Ashcroft & N.D. Mermin: Solid State Physics - Harcourt College 1976
J.D Jackson: Classical Electrodynamics - John Wiley and Sons - 1999
E. Amaldi, R. Bizzarri, G. Pizzella: Fisica generale. Elettromagnetismo. Relatività. Ottica - Zanichelli 1986
Course notes and other excerpts. (see https://www.docenti.unina.it/#!/professor/464142494f47415255464947524646424136354533304638333942/materiale_didattico/198193?codIns=02657)
 

TEACHING METHODS
The course consists essentially of  front lectures comprehensive of practical case studies.

EXAMINATION/EVALUATION CRITERIA
a) Exam type:

	
Exam type


	written and oral
	

	only written
	

	only oral
	X

	project discussion
	

	other
	




b) Evaluation pattern:
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