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[MponemonctpupoBano BKP-npeoOpa3oBanue CHIBHO-MHOTOMOJIOBOTO
M3ITydeHHs JUOIHON HAKayKH ¢ yIydIleHHeM MapaMeTpa KadecTsa mydka M? ¢
~30 10 ~2 1 1.3 nyist 1 1 2 cTOKCOBa MOpsiJIKa COOTBETCTBEHHO, a IPKOCTh T'eHe-
pUpPYEMOT0 ITy4Ka 110 CPAaBHEHHUIO C HAKauYKOH yBenmn4anBaeTcs B 73 pasa (pexop/-
HOE€ 3HaueHUe /IS JIa3epoB JAHHOTO THIA) MPH BBIXOJHOU MotHocTH >50 BT Ha
976 um [1-3]. [Tpu 3ToM TpodHIIL MyyKa HAKAYKH JI0 TIOPOTra TeHEepaI[i COOT-
BETCTBYET npoduito rpaaueHtHoro ceroroza (I'C), a Beiiie mopora B €ro IeH-
TpaJbHOM 007aCTH (HOPMHUPYETCS MPOBAJ C HTUPUHOM 3HAYUTEITHHO OOIBIICH IIH-
PHUHBI CTOKCOBBIX MyYKOB, (popMa KOTOPHIX OJIM3Ka K TaycCOBOM U MPAKTUYECKH
HE MCHSIETCS C POCTOM MOIIHOCTH [4].

[Toctpoena Mojenb CBA3aHHBIX MOJ| C YY€TOM OCHOBHBIX (DHU3HUECKUX
nporieccoB B BKP-nasepe [5]. CpaBHeHHE ¢ SKCTIEPUMEHTOM MMOKA3aj10, YTO T0-
mumo mpotiecca BKP Ha ¢opMupoBanue cTokcoBa mydka MPUHIMITUATBEHOE BIIH-
SIHUE OKa3bIBAIOT 3 (EKThI CyyallHOM M HETMHEWHOMN CBS3M MOMEPEYHBIX MO
npu ero pacnpoctpaneHuu B 1-km I'C, a Taxke ceneKTUBHOE MO MOJIaM OTpaxe-
Hue oT BbixoaHoH BBP, 3anucannoil ¢pc-ummynbscamu B mproceBoit oomactu I'C,
a Ha MyYO0K HaKauykd ATH d(PPeKThl OKa3bIBAIOT cliaboe BIusHUE. B pesynbrare
BIIepBEIe onrcaH 3P (eKT yBeTnueHNs] HHTEHCHBHOCTH CTOKCOBA ITyYKa IO CPaB-
HEHHIO ¢ Hakaukoii (puc.1) [6].
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Puc. 1. [Ipodunu mydkoB reHEPUPYEMOTO CTOKCOBA U3ITydeHUsI (KPACHBIH) U HAKAUYKH
(Ha BXOJ/ie — CHHUH, Ha BBIXOJIE — YSPHBIH, O3 yueTa UCTOIECHUS — IIPUXOBOH) MHOTO-
moznosoro BKP-nazepa ¢ I'BC B Teopuu U B 5KCIEPUMEHTE BMECTE C MONEPEUHBIMU
CEUCHUSIMU ITyYKOB CTOKCOBA U3NMy4YeHHUs (BBEPXY) U HAKayKu (BHU3Y).

Fig. 1. Profiles of the generated Stokes radiation beams (red) and pump beam (blue
at the input, black at the output, and a dotted line — without the effect of wave deple-
tion) of a multimode GIF Raman laser in the theory and experiment, together with
the cross sections of the Stokes (top) and pump (bottom) radiation beams

Raman conversion of highly multimode diode-pump radiation is demon-
strated with an improvement in the beam quality parameter M2 from ~30 to ~2
and 1.3 for the 1st and 2nd Stokes orders, respectively, and the brightness of the
generated beam increases by a factor of 73 compared to pumping (a record value
for lasers of this type) at an output power of >50 W at 976 nm [1-3]. In this case,
the profile of the pump beam up to the lasing threshold corresponds to the profile
of the graded index fiber (GIF); above the threshold, in its central region, a dip is
formed with a width much larger than the width of the Stokes beams whose shape
is close to the Gaussian beam and practically does not change with increasing
power [4].

An analytical model of coupled modes is constructed taking into account
the main physical processes in the Raman laser [5]. A comparison with the exper-
iment showed that, in addition to the SRS process, the formation of a Stokes beam
is fundamentally affected by the effects of random and nonlinear coupling of
transverse modes during its propagation in a 1-km GIF, as well as mode-selective
reflection from the output FBG recorded by fs pulses in the axial region of the
GIF, and these effects have little influence on the pump beam. As a result, the
effect of an increase in the intensity of the Stokes beam compared to the pump
wave was described for the first time (Fig. 1) [6].
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