Universitatea de Vest

P w NP

5.
6.

MINISTERUL EDUCATIEI
UNIVERSITATEA DE VEST DIN TIMISOARA

Facultatea de Fizica
Departamentul de Fizica
Profesor universitar, pozitia 4

Tematica probelor de concurs

Disciplina I: Metode numerice si simulare in fizica

Diferente finite. Derivarea numerica si exemple

Ecuatia caldurii - rezolvarea prin metoda diferentelor finite

Ecuatia undelor - rezolvarea prin metoda diferentelor finite

Ecuatia lui Poisson - rezolvarea prin metoda diferentelor finite

Disciplina Il: Microunde si aplicatii in stiinta materialelor

Ecuatiile lui Maxwell. Ecuatia undelor. Moduri de propagare (TEM, TE, TM)

Ecuatiile liniilor de transmisie Tn regim armonic permanent. Constanta de propagare.

Solutiile generale ale ecuatiilor liniilor de transmisie. Impedanta caracteristica

7.

Solutiile ecuatiilor liniilor de transmisie terminate pe o sarcina. Impedanta de intrare a

unei linii de transmisie

8.

Cuadrupolul echivalent al unei linii de transmisie. Propagarea undelor prin linii de

transmisie finite. Diagrama Smith a unei linii de transmisie

9.

Ghidul de unda uniform. Parametri de propagare in ghidul de unda dreptunghiular

10. Notiuni de teoria circuitelor liniare de microunde - matricea de imprastiere. Masurarea

permeabilitatii magnetice complexe si a permitvitatii dielectrice complexe a materialelor prin

metoda liniei coaxiale in scurt-circuit si in gol
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Tematica in limba engleza

Topic I: Numerical methods and simulation in physics

Finite differences - numerical derivative and examples

The heat equation - solving by the finite difference method

The wave equation - solving by the finite difference method

Poisson's equation - solving by the finite difference method

Topic Il: Microwaves and applications in materials science

Maxwell's equations. The wave equation. Propagation modes (TEM, TE, TM)

Equations of transmission lines in permanent harmonic regime. Propagation constant.

General solutions of transmission line equations. Characteristic impedance

7.

The solutions of the equations of transmission lines terminated on a load. The input

impedance of a transmission line

8.

The equivalent quadrupole of a transmission line. Wave propagation through finite

transmission lines. Smith diagram of a transmission line
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9. The uniform waveguide. Propagation parameters in the rectangular waveguide

10. Notions of the theory of linear microwave circuits - the scattering matrix. Measurement
of complex magnetic permeability and complex dielectric permittivity of materials by the open-
and short-circuit transmission line technique
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