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Manufacturing

• SiO2-silica sau dioxid de 

siliciu (silicon dioxide) –

mineral cuart -> sticla

ultrapura

• Dopat:
– Germanium – cresterea indice refractie

miez

– Florura (fluorine) – pentru descresterea

indicelui de refractie a invelisului

• SiO2 in forma pura contine oxizi

metalici-> eliminare

• Metode Corning:

Bibliografie - Cap 3 – Ericsson-> Eseu

https://www.thorlabs.com/NewGroupPage9_PF.cfm?ObjectGroup_ID=6832



Université de Mons

https://www.thorlabs.com/NewGroupPage9_PF.cfm?ObjectGroup_ID=6832

https://www.thorlabs.com/NewGroupPage9_PF.cfm?ObjectGroup_ID=6832


Budget flux equation



Equations



Equations

->fibra indice treapta

Conditie monomod



Nonlinear effects

• SBS – interactiune lumina- unde
acustice

• SRS – interactiune lumina cu vibratiile
moleculare ale materialului

• SPM – se datoreaza efectului de 
polarizare KERR - > variatia indicelui
de refractie cu intensitatea -> efect: 
induce defazaj in faza (phase shift)

http://www.rp-photonics.com/self_phase_modulation.html

• CPM – se datoreaza efectului de 
polarizare KERR -> efect: o lungime
de unda poate afecta faza unei alte
unde cu o alta lungime de unda

• FWM – mixaj 4 unde care se propaga-
> zgomot

http://www.rp-photonics.com/kerr_effect.html

http://www.rp-photonics.com/self_phase_modulation.html
http://www.rp-photonics.com/kerr_effect.html


Rayleight scattering



Light scattering along the fiber



Elastic versus Inelastic



Stokes and Anti-Stokes



Silica fiber



Cables-Temperature influence

• Plasticul – coeficient mare de 
expansiune la temperatura

• Sticla- coeficient de expansiune mic

• Aliniere-> reducerea stresului

• Codul culorilor

• Sloturi fibre optice

• Bending



Budget flux equation

• Losses

Ex: MFD difference



Fiber splicing



Recapitulare



OTDR

Some basic passive functions and the devices that enable them 
are as follows:

• Transferring light signals: optical fiber

• Attenuating light signals: optical attenuator, isolator

• Influencing the spatial distribution of a lightwave: directional 
coupler, star coupler,

beam expander

• Modifying the state of polarization: polarizer, half-wave plate, 
Faraday rotator

• Redirecting light: circulator, mirror, grating

• Reflecting light: fiber Bragg grating, mirror

• Selecting a narrow spectrum of light: optical filter, grating

• Converting lightwave modes: fiber gratings, Mach–Zehnder 
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The scattering effects are the physical 

phenomenon that will be 

detected/quantified/treated by every sensing 

systems presented in the applications.
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Backscattered signal (EB, ω’)

Signal measured for distributed sensing

First objective: description of the basic physical principle 

of scatterings in optical fibres (Rayleigh, Brillouin, Raman)

The content of this talk ranges from physical concepts 
to applications



Rayleigh Brillouin Raman

- Monitoring for 

telecommunication 

purposes (OTDR)

- ϕ-OTDR (Phase-

OTDR) for intrusion 

and vibration sensing

Brillouin reflectometer 

for temperature and 

strain sensing

Temperature 

sensing

Second objective: introduction to measurement using 

scattering effects
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The content of this talk ranges from physical concepts 
to applications



→ A monochromatic electromagnetic wave interacts with the 

medium particles by stimulating the atomic electrons to 

oscillate 

→ The electrons radiate in the manner of elementary electric 

dipoles

Scattering results from light-matter interactions

From http://www.vis.uni-

stuttgart.de/ufac/dipole/

From R. Resnick and D. Hallyday, Ondes, optique et physique 

moderne, Editions ERP, 1980
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