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Brnepsble nonmydena renepanus BoaokoHHoro BKP-naszepa ¢ npsMoi TnoqHON HaKauyKou B
obmactu <1 MKM, TJie OOBIYHbIE BOJIOKOHHBIE JIa3epbl MpakTHUecKu He padoTaroT. [lokazaHo, uyto
BKP-npeobpazoBanue B pe30HATOpe Ha OCHOBE MHOIOMOJOBOIO TPaJMEHTHOrO CBETOBOJA U
c(OpPMUPOBAHHBIX B HEM CHEIHAIbHBIX BOJIOKOHHBIX Oparrockux pemérok (BBP)
CONPOBOXKAACTCS YJIy4YIIEHUEM KAauecTBa ITy4Ka C Mp2~20 (MHOrOMO/I0Basi HakKayka Ha 915 HM)
Io M52~ 1,2 (omHOMomoBas reHepanust Ha 954 um). OcHOBHOI BKJian B 3¢ ekt maeT crmabdas
(~4 %) BeIXOmHAst peméTka, chopMHpoBaHHAS (EMTOCEKYHIHBIM H3IyYCHHEM CEJICKTHBHO B
HEHTpaJdbHOW ob0nacTu rpagueHTHOW cepAueBuHbl. JuddepenunansHas 3hdekTHBHOCTH
npeoOpazoBanus gocturaer ~40% mnpu  ypoBHe BbIXOAHOM MomHOctH >10  Br.
[IponemMoHCcTpHpOBaHa BO3MOKHOCTh Pa0OThI TAKOIO Jiazepa 0e3 BBIXOJHOIO 3epKajia — 3a CUET
pAJeeBCKON pacmpeereHHo o0paTHO# cBsi3u. [lomydyeHHBIE YpPOBHHM MOIIHOCTH M KadecTBa
My4Ka MO03BOJISAIOT 3(PPEKTUBHO yABaMBATH YACTOTY IeHepauuu. Takum oOpa3oM, MpeasiokKeH U
peannu30BaH HOBBIM THUIl BOJIOKOHHBIX Ja3epoB OnmxHero UK m BuauMoro nuamnazoHa, KOTOPHBIM
MOYKET HaliTU NpUMeHeHHe B OMOMEUIIMHCKOM TUarHOCTUKE, Ja3epHBIX TUCIUIESX U JIp.
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Measurement of the M* parameter for multimode pump radiation transmitted through a graded-index fiber
(triangles) and generated Stokes radiation with Fresnel reflection (squares) and output fs-FBG (circles)
(a) and corresponding output beam image involving pump (grey) and laser (bright) beams in the far-field
zone (b)

Generation of a fiber Raman laser with direct diode pumping has been obtained for the
first time in the spectral range of <1 micron, where conventional fiber lasers practically do not
work. It has been shown that the Raman conversion in a cavity formed in a graded-index fiber by



special fiber Bragg gratings (FBGs) is accompanied by the beam quality improvement from
Mp2~ 20 (multimode pump radiation at 915 nm) to M>~ 1.2 (single-mode generation at 954 nm)
(fig. 1.4). The main contribution to the effect is provided by the weak (R ~ 4 %) output FBG,
which is formed by the femtosecond laser selectively in the central part of the graded-index fiber
core. The slope efficiency reaches ~ 40 % at the output power level of >10 W. The opportunity
of operating without the output mirror (using Rayleigh scattering distributed feedback instead)
has been also demonstrated. The obtained levels of power and beam quality enable efiicient
doubling of the generated radiation frequency. Thus, a new type of fiber lasers operating in near-
IR and visible ranges has been proposed and realized, which is interesting for biomedical
diagnoctics, laser dysplays, and other applications.
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