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Femtosekundiniai lazerinés spinduliuotés Saltiniai yra nepamainomas jrankis jvairiuose
taikymuose, pvz., ultrasparciojoje spektroskopijoje ar biomedicininiame vaizdinime. Pastaruoju metu
pastebimai iSaugo susidoméjimas didelio pasikartojimo daznio (>50 MHz) ir didelés vidutinés galios
tokiy Saltiniais trumpabanggéje infraraudonojoje spektro srityje (angl. k. short wave infrared — SWIR).
Tokiy Saltiniy vystyma didesniy vidutiniy galiy link (>100 W) labai apsunkina ribotos zinios apie
netiesiniy, dispersiniy ir $iluminiy procesy, pvz., skersiniy mody nestabilumas, dinamika populiariose
lazeriniam stiprinimui naudojamose terpése didelio pasikartojimo daznio sglygomis. Atitinkamai,
problemy kyla ir norint pasiekti 2 pm ir ilgesnius bangos ilgius: tam daznai pasitelkiami Tm ar Ho
jonais legiruoti Sviesolaidiniai stiprintuvai, kaupinami Er §viesolaidiniais lazeriais.

Sio disertacinio darbo tikslas bus istirti femtosekundiniy impulsy lazerinio stiprinimo ypatybes 76
MHz pasikartojimo daznio Yb Sviesolaidiniame strypiniame stiprintuve naudojant placiajuoste
uzkrato spindulivote siekiant kuo aukStesnés vidutinés galios ir kity iSvadinés spinduliuotés
charakteristiky bei iSvystyti efektyvy ir paprasta atgalinés bangos parametrinj Sviesos osciliatoriy
SWIR spektriniame diapazone. Toks unikaliy charakteristiky femtosekundinis §viesos Saltinis dél
geresniy iSvadinés spinduliuotés charakteristiky bei paprastesnés konstrukcijos bus stipri alternatyva
Tm ar Ho $viesolaidinéms lazerinéms sistemoms ir atvers galimybes naujiems taikymams.

Investigation of very high average power 76 MHz femtosecond Yb fiber amplifier with
broadband seed and development of backward-wave optical parametric oscillator in the SWIR
spectral range

Femtosecond laser radiation sources are an irreplaceable in various applications, e.g., ultrafast
spectroscopy or biomedical imaging. Recently, interest has noticeably increased in such sources with
high repetition rate (>50 MHz) and high average power in the short wave infrared (SWIR) spectral
range. The development of such sources towards higher average powers (>100 W) is greatly
complicated by limited knowledge of the dynamics of nonlinear, dispersive and thermal processes,
e.g. transverse mode instability, in popular media used for laser amplification under high repetition
rate conditions. Accordingly, problems also arise when aiming to reach 2 pm and longer wavelengths:
for this, Tm or Ho ion-doped fiber amplifiers pumped by Er fiber lasers are often employed.

The aim of the proposed doctoral dissertation research will be to investigate features of
femtosecond pulse laser amplification in a 76 MHz repetition rate Yb rod-type fiber amplifier using
broadband seed radiation, aiming at the highest possible average power and best output radiation
characteristics as well as to develop an efficient and simple backward-wave optical parametric
oscillator in the SWIR spectral range. Such a femtosecond light source with unique characteristics
due to improved output radiation characteristics and a simpler design, will be a strong alternative to
Tm or Ho fiber laser systems and will open opportunities for new applications.



