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Modelarea luminii




Modelarea luminii

» Unda electromagnetica
> Ecuatiile lui Maxwell
° N\, &, 0,f
» Teoria cuantica
- Benzi energetice E=hv
- fotoni, emisie stimulata, LASER
» Optica geometrica
> n, O
- raze de lumina
> intuitiva




Unda electromagnetica

» Dispersie
» Fibre monomod
» Interferenta

» Polarizare




Fotoni/Unda

Monochromatic Colhehfent
Light ight
R— -
— —=
— S

Small slits

<A
Excited state
AN R Ay e —
S TE &
";t}’ ‘%‘" 1 Oluipast gain phatons
Ground siate plus signal pholon

Spmuun amisaion noaise Gaif
(158 < < 1.56)




curse of the elephant man
premier episode
sunday 8pm

SC' HD

Through the Wormhole
SO02E07 How Does the Universe Work




Model cuantic - foton

A

& Electron in

“ / excited state

>
> 2
2 & i _
o e /N /N
= S I\ [ §E=hv
o & /
3] o \\/
& w
w Electron in a
v lower energy
/ state

After

» h constanta lui Plank
1.240 6.62-10-32 Ws2

8 . E E lev] » cviteza luminiiin vid
2.998-10%m/s

Cladding
Core l I FIwn}nI

Claddin
g Part of wave extends into cladding

Before




Through the Wormhole
SO02E07 How Does the Universe Work




Modelare

Through the Wormhole
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Optica geometrica
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Lumina ca unda
electromagnetica




Ecuatiile lui Maxwell

» Ecuatii constitutive
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Campuri electromagnetic cu
variatie armonica in timp
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» Simplificarea ecuatiilor lui Maxwell

V2E+wzgyE=ja)yJ+lvp » Ecuatiile Helmoltz sau
‘ ecuatiile de propagare

Mediu lipsit de sarcini electrice
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Solutia ecuatiilor de propagare

Camp electric dupa directia Oy, € prin alegerea judicioasa
propagare dupa directia Oz < a sistemului de referinta
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Atenuarea pe 1 km in SiO,
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Parametri de propagare
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Vitezade grup v =-—"-= in medii dispersive unde B =p(»)




Viteze de grup si faza

» Viteza de faza - viteza virtuala cu care circula
punctul cu o anumita faza

» Viteza de grup - viteza cu care circula informatia
(energia) — in medii cu cispersie normala

0 2 4 & g 10 1z 14 1s 1§ =zO 22 24
position {pm)

SAAVAVAVEVAVAVAVACa VAVAVAVASSSAVAVAVAVS ':”: ”

o - ] o L o
T

mf-':
=
_
-:-:——:
—
b
==

-



Parametri de propagare

» In vid
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Parametri, dependenta de mediu
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"a source that emits monochromatic radiation of
frequency 540-10'2 HZ"



Conditii la limita de separatie intre
doua medii

€1,

» Daca un mediu este metal ideal toate
~_ campurile se anuleaza in interior



Moduri in medii delimitate

» Campul electric trebuie sa
fie perpendicular pe un
perete metalic sau nul

» Campul magnetic trebuie
sa fie tangent la un perete g
metalic sau nul —
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Moduri in medii delimitate

» Campuri electromagnetice cu variatie
armonica n timp

- simplificarea ecuatiilor lui Maxwell
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» In medii delimitate solutiile ecuatiilor lui

Maxwell trebuie sa verifice conditiile la limita

- solutiile trebuie sa respecte anumite conditii
suplimentare




Moduri in medii delimitate
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» Similar cu transformata Fourier
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Modele matematice

» cazuri particulare in care exista rezolvare analitica
- moduri in medii delimitate
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Ghid cilindric dielectric

» Ecuatiile lui Maxwell in coordonate cilindrice
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Ghid cilindric dielectric

» solutii proportionale cu functii Bessel

Ji(krr), r <a (core)
u(r) x { Ki(vyr), r >a (cladding)

u(r) A u(r) A
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Functii Bessel




Moduri in fibra
T

» Moduri in ghid rectangular . :: e

TEMoo TEMu TEM21
» Moduri linear polarizate in fibra
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- “Sparkle” pattern



Contact

» Laboratorul de microunde si optoelectronica
» https://rf-opto.etti.tuiasi.ro
» rdamian@etti.tuiasi.ro
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