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2. Anotace

¢esky: VLAKNOVE LASERY A ZESILOVACE

Uvod: opticka vlakna, pasivni komponenty, ¢erpaci lasery. Spektroskopie prvkd vzacnych zemin. Erbiem
dopovany vlaknovy zesilovac, rychlostni rovnice, saturace zesileni. Podrobny teoreticky model, navrh a
optimalizace zesilovace. Méreni zesileni a Sumového Cisla zesilovace. Erbiem dopované vldknové lasery,
kontinudlni a pulzni rezim. Vlaknové zesilovace a lasery s jinymi prvky vzacnych zemin, vykonové vldknové
lasery Cerpané pres plast, Ramanovské vlaknové zesilovace. Vyuziti vlaknovych zesilovaél v optickych
komunikacich.

anglicky: FIBRE LASERS AND AMPLIFIERS

Introduction: optical fibers, passive components, pump lasers. Spectroscopy of rare-earth elements. Erbium-
doped fiber amplifier, rate equations, gain saturation. Complex theoretical model and optimization of the
amplifier. Amplifier characterization (gain, noise figure). Erbium doped fiber laser, continuous wave and pulse
regime. Fiber amplifiers and lasers doped with other rare earth ions, high-power fiber lasers utilizing cladding
pumping, Raman fiber amplifiers. Implementation of fiber amplifiers in optical communication systems.

3. Cile

Cesky: Student by mél porozumét principdm vlaknovych zesilovacl a laseri a metodam jejich optimalizace. Z
aplikaci by mél student porozumét zvlasté dvéma oblastem: vyuZiti vykonovych vlidaknovych laserl v priimyslu a
vyuZiti optickych zesilovacid v optickych komunikacich.

anglicky: The student should be able to understand the principles of fiber amplifiers and lasers and methods of
their optimization. Concerning the applications, the student should be able to understand mainly the following
two topics: industrial applications of high-power fiber lasers and implementation of fiber amplifiers in optical
communication systems.

4. Pozadavky
Zakladni znalosti teorie laserd, laserové techniky a optickych vldken; zakladni znalosti programovani (pro
cviceni).

Basic knowledge of laser physics, laser technology and fiber optics; basic programming knowledge.

5. Osnova-syllabus

Cesky:

Uvodni shrnujici prednaska , VIdknové lasery — jasné svétlo ze sklenénych nitek”

1. Komponenty vlaknovych laser( a zesilovacd.

2. Spektroskopie prvkd vzacnych zemin v optickych vldknech

3.-4. Erbiem dopovany vlaknovy zesilovac (EDFA, Erbium-doped fiber amplifier)

5. Kontinualni vlaknové lasery a vykonové vlaknové lasery ¢erpané pres plast

6. Vlaknové lasery s dal3imi prvky vzacnych zemin, vybrané problémy vyzkumu v UFE a na FJFI
7. Exkurze v UFE Suchdol: vyroba optickych vldken a jejich zakladni charakterizace

8.-9. Pulzni rezimy vlaknovych laserd.

10. Polovodicové optické zesilovace (SOA, semiconductor optical amplifiers) a jejich aplikace v komponentach
pro transparentni optické sité,

11. Ramanovské vldknové zesilovace a parametrické vlaknové zesilovace

12. Numerické modelovani EDFA - cviceni

13. Exkurze v UFE Kobylisy: vlaknové lasery

14. Rezerva a konzultace
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anglicky:

Introduction , Fiber lasers — bright light from glass wires”

1. Components of fiber amplifiers and lasers.

2. Rare-earth doped fiber spectroscopy

3.-4. Erbium-doped fiber amplifier (EDFA)

5. Continuous-wave fiber lasers and high-power cladding-pumped fiber lasers

6. Fiber lasers with based on other rare-earth dopants, discussion of selected research topics
7. Laboratory visit in UFE Suchdol: preparation of optical fibers and their basic characterisation
8.-9. Pulsed fiber lasers

10.-11. Semiconductor optical amplifiers (SOA) and their application in components for transparent optical
networks, Raman fiber amplifiers and parametric fiber amplifiers

12. EDFA numerical modelling - exercise

13. Laboratory visit in UFE Kobylisy: fiber lasers

6. Osnova cviceni
e Analytické feSeni rychlostnich rovnic erbiem dopovaného vldknového zesilovace pro
(kvazi)dvouhladinovy model (tzv. SalehGv model).
e  Priklady poufZiti tzv. Gilesovych parametrd erbiem dopovaného vldkna pro vypocet vystupnich
charakteristik EDFA.
e  Exkurze v UFE Suchdol: vyroba optickych vldken a jejich zékladni charakterizace
e  Exkurze v laboratofich UFE Kobylisy: vldknové lasery

anglicky:
e Analytical solution of rate equations of the EDFA for the simplified two-level model (Saleh’s model)
e Examples of application of the Giles‘s EDFA parameters for calculation of the amplifier‘s gain
characteristics
e Laboratory visit in UFE Suchdol: preparation of optical fibers and their basic characterization
e Laboratory visit in UFE Kobylisy: fiber lasers

7. Studijni materialy

predndsky ve formatu pdf

dalsi studijni materialy:

P. Peterka: Vlaknové lasery

M. Karasek: Optical fiber amplifiers

dostupné na http://www.ufe.cz/~peterka/fjfi/

anglicky:

lectures are available for the students in pdf format

other study materials:

P. Peterka: Fiber lasers

M. Karasek: Optical fiber amplifiers

available in http://www.ufe.cz/~peterka/fifi/

B. E. A. Saleh and M. C. Teich. Fundamentals of photonics. John Willey & sons, inc., 1991.

8. klicova slova

Cesky: vlaknové lasery, vlaknové zesilovace, optické vlakna, optické vliaknové komunikace
anglicky: fiber lasers, fiber amplifiers, optical fibers, optical fiber communications

9. Rozsah individualnich studijnich praci

Cesky: 1-2 individualni Ulohy na vypocet charakteristik EDFA na procviceni Salehova a Gilesova modelu.

anglicky: One or two individual tasks for calculation of EDFA characteristics using Giles’ and Salehs’ models.
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