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STARE TERMODINAMICA
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Principiul 1 al termodinamicii
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Principiul 1 al termodinamicii
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Principiul 2 al termodinamicii

O transformare a carei singur rezultat final
este sa transfere caldura de la un corp aflat
la o anumita temperatura, la un corp aflat la
o temperatura mai ridicata, este imposibila.
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Propietati Ale Entropiei
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Principiul 3 al termodinamicii
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Ipoteza cuantelor a lui Planck
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Determinarea probabilitati termodinamice
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Calculul probabilitatii W
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Legea de deplasare a lui Wien
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Expresia quantei de radiatie
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Legea lui Plank
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Derivate ale legii lui Planck
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Absorbtia si emisia de lumina



Viteza de absorbtia si emisie
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Concluzii

1. Sursele termice

2. Echilibru termic la temperature camerei
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Laserele functioneaza prin
inversiunea de populatie

N2 > N1 



Absorbtia si emisia in semiconductori
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Absorbtia si emisia in semiconductori ‐ 2
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Inversiunea de populatie
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Homo‐jonctiunea p‐n
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Hetero‐jonctiunea p‐n

Nepolarizat

Polarizat direct



Confinarea simultana a purtatorilor si cimpului



Materiale semiconductoare
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Jonctiune p‐n
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LED
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Responzivitatea LED

int (68)e
LED ext

PR
I q

  




Spectrul unui LED
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Raspunsul la modulatie al LED‐ului
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Dioda LASER

•Emit puteri mari ( ~100 mW)

•Emit lumina coerenta

•Fascicolul emis are o imprastiere unghiulara mica

•Latimea spectrului este mica

•Modulatia directa a diodei laser pina la frecvente mari ( ~ 25 GHz)



Cistigul optic
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Reactia si pragul LASER
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Moduri longitudinale
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Caracteristicile laser

•Caracteristici in unda continua

•Caracteristici de modulatie, la semnal mic

•Caracteristici de modulatie la semnal mare

•Zgomotul laserului



Caracteristicile laser in unde continua
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Caracteristicile P‐I a laserului
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Eficienta cuantica externa a laserului
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Modulatia laserului
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Modulatia laserului



Modulatia de semnal mic
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Functia de transfer
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Banda de modulatie
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Modulatia de semnal mare
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Zgomotul in dioda LASER
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