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Anotace: Vldknové lasery jsou povazovany za jeden z nejrychleji se rozvijejicich oborl laserové fyziky. Ve
srovnani s jinymi typy laserd jsou vlaknové lasery ocenovany pro vynikajici kvalitu paprsku, dobry odvod tepla
diky vysokému poméru plochy povrchu vidkna k objemu, moZnosti celovlaknového uporadani a diky tomu
nizkym naroklim na adrzbé, vysokému primérnému vystupnimu vykonu a dalsim vyhodam. Vysoky
priamérny vykon vlaknovych laserl umoznil zejména vynélez optického cerpani pres plast ve vinovodné
struktute optického vlakna s dvojitym plastém [1, 2]. Takové vlakno slouZi jako Ucinny transformator vysoce
vykonného zareni laserovych diod, kterd vSsak ma nizkou zafivost (Cerpaci zareni je navazano do vnitfniho
plasté s velkou plochou prirezu) na laserovy paprsek s vysokym vykonem a vysokou zafivosti vychazejici z
tenkého jadra dopovaného ionty vzacnych zemin.

V této praci budou teoreticky a experimentalné studovany nové geometrie a usporadani
dvouplastovych optickych vldken dopovanych thuliem pro vidknové lasery svysokym vykonem. Cilem
vyzkumu je najit zpUsoby a principy, jak pfizplsobit absorpci ¢erpani podél aktivniho vldkna tak, aby se zvysila
celkova ucinnost aktivniho vldkna. To zahrnuje navrh prlrezu vldkna, véetné distribuce dopantl(l a
nanostrukturovani [3], jakoZ i optimalizaci rozlozeni vlaken (véetné ohybani vldken, krouceni a chlazeni).
K pfipravé aktivnich vlaken bude pouzita neddvno vyvinuta metoda dopovani keramickymi nanocasticemi [4].
VIdknové lasery dopované thuliem budou testovany v laboratornich vlaknovych laserovych zafizenich
emitujicich ve spektralnim rozsahu 1,9-2,05 um.
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Fiber lasers are generally considered as one of the youngest and most rapidly developing branch of lasers. Compare to
other types of lasers, fiber lasers are appreciated for their excellent beam quality, good thermal management thanks to
high surface to volume ratio, potential all-fiber setup and correspondingly low maintenance, high-average-output power
and other advantages. The high-power operation of fiber lasers was enabled mainly by the invention of cladding
pumping within a double-clad fiber structure [1, 2]. Such a fiber serves as an efficient transformer of the low-brightness,
high-power radiation of the laser diodes (coupled into the large area inner cladding of the DC fiber) into a high-
brightness, high-power laser beam coming out from the rare-earth-doped, narrow fiber core.

In this thesis, novel geometry and layouts of double-clad thulium doped fibers for high-power fiber lasers will be
theoretically and experimentally studied. The research goal is to find ways and guidelines how to tailor the pump
absorption along the active fiber so that the overall efficiency of the active fiber is increased. It involves design of the
fiber cross section, including dopant distribution, nanostructuring [3] as well as optimization of fiber layout (including
fiber bending, twisting and cooling). The recently developed, ceramic-nanoparticle doping method will be used for
preparation of active fibers [4]. Thulium-doped fiber lasers will be tested in laboratory fiber laser setups emitting at
around 1.9-2.05 pm.
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