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Co31aHa HOBasi MOJHOCTBHIO BOJIOKOHHAS Jla3epHas IuiaT¢opMa Ha OCHOBE MACCUBHBIX MHO-
TOMOJIOBBIX CBETOBOJIOB C I'PaJMEHTHBIM MPO(hUIeM IoKasaTels npenomiieHus. [Ipsmas Hakayka B
CEep/ILEBUHY CBETOBOJIa MO3BOJSET MpeoOpazoBaTh MHOIOMOJIOBOE IIHMPOKOMOJIOCHOE H3Iy4YeHHE
MOIIHBIX JIa3€pHBIX JIUO/IOB B Y3KOIIOJIOCHOE CTOKCOBO M3JIyY€HHE BBICOKOTO KauecTBa 3a CUET Ce-
JIEKIMM TonepeyHbIX MoJl B npouecce BKP-ycuiienust 1 oTpaskeHust OT BOJIOKOHHBIX Op3rTOBCKUX
pemetok (BBP), 3anmucanapix ¢ umMmyibcaMu B IEHTPAIbHON 00JaCTH IPaIMEHTHOU CEP/IIICBUHBI.
Cxema 1o3BoJIsIeT MacIITaOMpOBaHHUE 32 CUYET UCIOJIb30BAHUSA OOBEIMHUTENS HAKAYKU U KacKaj-
HYIO T€HEPALMIO 3a CYET AONOJHUTEIbHOTO BBP pe3onaropa mis ciienyromero cTokcoBa mopsiaka
win ciaydaiinoit oopatHoit cBsizu (CPOC) B nonyotkpeiToM pezonarope. Ilokazano, uro CPOC no-
MIOJIHATEJIBHO yiIydinaeT kadecTBo myuka. B BBP pezonarope momyueno 6onee 60 BT ¢ mapamer-
pom KadectBa M°=2-2.5, a B cxeme co CPOC ams 2 mopsiaka — okono 30 Bt ¢ M?=1.6, ¢ cymmap-
HOM nepecTpoiikoit B Auamnazone 950-996 um, nmpakTH4eCKH HEAOCTYIHOM JUISl TPAAUIIMOHHBIX BO-
JIOKOHHBIX J1a3€pOB HAa PEAKO3EMEIIbHbIX JIEMEHTAX.

A new all-fiber laser platform based on passive multimode graded-index fibers has been de-
veloped. Direct pumping into the fiber core allows multimode broadband radiation from high-power
laser diodes to be converted to high-quality narrowband Stokes radiation by selecting transverse
modes during the Raman amplification and reflection from fiber Bragg gratings (FBGSs) inscribed
by femtosecond pulses in the central part of the gradient core. The scheme allows power scaling due
to the use of a pump combiner and cascaded generation due to an additional FBG-based cavity for
the next Stokes order or random distributed feedback (RDF) in the half-open cavity. It is shown that
RDF additionally improves the beam quality. Over 60 W of output power with the beam quality
M?=2-2.5 are obtained in the FBG-based cavity, and about 30 W with M?=1.6 (Fig. 1.1) are ob-
tained in the RDF-based 2"-order cascaded scheme, with a total tuning in the range of 950-996 nm,
practically inaccessible to traditional fiber lasers based on rare-earth elements.
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Brixonnas MormHOCTh Kackagaoit BKP-reneparnuu 1-ro (954 am) u 2-10 (996 HM) nopsiakoB B 100-MkM
IPaJUCHTHOM CBETOBO/IC C JIMHEWHBIM PE30HATOPOM Ha 954 HM M MOTYOTKPHITHIM PE30HATOPOM CO
CPOC Ha 996 uM (cneBa); Ka4eCTBO BBIXOIHOTO ITyUKa (CIIpaBa)

Output power (left) and beam quality (right) in cascaded generation of the 1% (954 nm) and the 2™
(996 nm) Stokes wave in the 100-um core graded-index fiber with a linear cavity at 954 nm and
an RDF-based half-open cavity at 996 nm
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