1.1. HeqinHeliHasi TMHAMHKA MHOTOMOJ0OBOTI0 U3JIYUYEeHHUS,
HCCJIeI0BAHHAA METOA0M MOJOBOM J€KOMIIO3HIIMH
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[TpoBenén ananu3 MHOromo10BeIx (MM) my4yKkoB, pacpOCTPaHSIOLIUXCS
10 CBETOBOJIY B PEXUME KEPPOBCKON CAMOYUCTKH C HYJIEBBIM [1] 1 HeHyneBbIM
[2] opOuTATBHBIM YTIIOBBIM MOMEHTOM, 1 reHepupyemMbix B MM BKP-nasepe [3],
C TIOMOIIIBIO pa3paboTaHHOTO MeToAa MO0BOH aAekommno3utuu (M) [4]. Ycra-
HOBJIEHO, YTO IIPU YBEJIUYEHUH MOLIHOCTHU paclpeiesIeHUe 110 MOiaM NpuoInxKa-
eTcs K TEOPEeTUUECKU IpeJCcKa3aHHOMY 0000LIEHHOMY paciipeneseHuto Panes-
JIxunca (COOTBETCTBEHHO, IPOUCXOUT «TEPMATH3AIIUS» MOJI IPH PacpocTpa-
HEHMH), BHUJ] KOTOPOTO 3aBUCUT OT CyMMAapHOIO YIJOBOTO OpPOUTAJIBHOI'O MO-
menTa (puc. 1.1, a). [Ipu HenpepsiBHO# renepanuu B MM BKP-nazepe 3nauu-
TeJIbHAs J0JI1 MOIIHOCTH CTOKCOBOT'O IyYKa COAEP)KUTCS B (yHIAaMEHTAIbHOM
moje (~40%), a pacnpesesicHie CTAHOBUTCS SKCIOHEHIHaIbHBIM (puc. 1.1, 6).
Jnist co3nanus Mpou3BOJIbHOM (ha30BON MAaCKU MPH JEKOMITO3UIIUU UCTIOIb3YETCs
MPOCTPAHCTBEHHBIN MOIYJISATOP CBETA, TaK YTO MPU OCBEIICHHH Macok MM wu3-
JTY4EHHUEM MOKHO MOJIYYUTh HH(POPMAIIHIO KaK 00 aMILTUTYAE, TaK U O (a3e Kax-
noit mozel. [locnenoBarenbHbl epedOp MacoK MO3BOJISIET MOJIYYUTh MOJIHYIO
UH(POPMALIHIO O MOJIOBOM COCTaBE MOJIS.
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Puc. 1.1. CneBa — 3kciepuMeHTaIbHBIE Pe3yIbTaThI (cTONOIBI) M/ st mydka
B PEIKUME CAMOYHMCTKUC HYJICBBIM (CBEPXY) M HEHYJICBBIM YIJIOBBIM OpOUTALHBIM
MOMeHTOM (cHu3Y). CIipaBa — pacnpeeneHne MOITHOCTH IO MOAaM B CTOKCOBOM
nyuke MM BKP-nazepa. HITpuxoBble U IITPUX-TYHKTUPHBIE JIMHUH — alIPOKCUMAa-
U TS SKCTIOHEHIIMAIBHOTO 3aKOHA U pactipenenenus Pames-J[>xuHca cooTBeT-
ctBeHHo. Ha BcTaBkax — HU3MCPCHHBIC 1 BOCCTAHOBJICHHBIC HpO(bI/IJ'II/I ITy4YKOB

Fig. 1.1. Left — experimental results (bins) MD for the self-cleaning beam with zero
(top) and nonzero angular orbital momentum (bottom). Right — the power distribution
over modes in the Stokes beam of a MM Raman laser. Dashed and dash-dotted lines
are approximations for the exponential law and the Rayleigh-Jeans distribution, respec-
tively. Insets show measured and reconstructed beam profiles

Multimode (MM) beams propagating along the optical fiber in the Kerr
self-cleaning mode with zero [1] and nonzero [2] orbital angular momentum and
generated in an MM Raman laser [3] are analyzed using the developed method of
mode decomposition (MD) [4]. It has been established that with increasing power,
the mode distribution tends to the theoretically predicted generalized Rayleigh-
Jeans distribution (respectively, the "thermalization" of modes occurs during
propagation), the form of which depends on the total angular momentum (Fig.1.1,
left). In the case of CW generation in a MM Raman laser, a significant fraction of
the Stokes beam power is contained in the fundamental mode (~40%), and the
distribution among other modes becomes exponential (Fig.1, right). To create an
arbitrary phase mask during decomposition, a spatial light modulator is used, so
that when the masks are illuminated with MM radiation, information can be ob-
tained both on the amplitude and on the phase of each mode. Sequential enumer-
ation of masks makes it possible to obtain complete information about the modal
composition of the field.
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