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Paspaborana TexHojorus (eMToceKyHIHOW moTo4yeuHo 3amucu 3D MaccuBOB
BOJIOKOHHBIX OparroBckux pemerok (BBP) ¢ 3amannsiM pacnipenenenuem [1]. B maccuBHoMm 7-
CEp/LICBUHHOM CBETOBOJE C pPE30HATOPOM Ha OCHOBE MaccuBa IUIOTHbIX BBP Hakauka u
BHyTpupe3onatopHass BKP renepanms pacnpenessirorcss Mexay BceMH  (CBS3aHHBIMH)
cepaueBMHaMU, a BbIXxoqHOU my4ok BKP BbIXOAUT U3 HeHTpasibHO cepaueBuHsl (puc. 1.3), T.e.
[I0JIyuY€Ha MPOCTPAHCTBEHHAs JIOKaNM3alus (CI0KEHHE Iy4yKoB). BBIXOTHONW cHEKTp CyXeH
(<0.2 um mpu 5 BT) u3-32 yBEIMYEHHOTO MOJISI MOJBI B PE30HATOPE U MHTEPHEPCHIIUHU ITyUKOB,
OTpa)XeHHBIX OT pa3Hbix BBP [1].

B orcyrctBue omnTHueckoil cBs3u B 7-cepiaueBuHHOM aktuBHOM (YD) cBeroBome ¢
MaccuBoM u3 7 BBP cniekTp renepaiuu coctouT u3 7 He3aBUCUMBIX JuHUM (puc. 1.4, a), torma
KaK B PUCYTCTBHE ONTUYCCKOM CBSI3H CEP/IIIEBUH CIEKTP KOJUIAIICUPYET B OJHY JinHuio (puc. 1.4,
b), T.e. oOHapykeHa CrieKTpalibHast JIoOKaau3anus my4koB. [TocTpoeHHast MOJIeIb TOKA3bIBAET, YTO
B OTOM CiIy4ae MPOUCXOAMUT TUOpUIU3ALUS CYNEPMOJ, a CHEKTP TeHEepaluu OMpeienseTcs
cpeaHereoMeTpuieckuM criekTpom pasubix BBP (~0.1 uM mpu 33 Bt), cyxasch ¢ yBeanueHHEM
ux pasopoca [2].

Takum o00pazoM TpeIOKEH HOBBIM TOXOJA K YIPABJICHHIO MPOCTPAHCTBEHHO-
CHEKTPAJIBHBIMM XapaKTEPUCTHUKAaMH MHOTOCEPJLEBUHHBIX BOJOKOHHBIX Ja3€pOB, MMEIOIINN
(GbyHIaMEHTAIbHYIO U PAKTUYECKYIO 3HAUUMOCTb.

(a) (b)

Intensity

X 100 min

Puc. 1.3. BeixoaHoii mydok: 0 mopora reHepanuu (Hakadka) (a)
u ipu 5 Bt BKP-reneparu (Ctokce) (b)
Fig. 1.3. Output beam: up to the lasing threshold (pumping) (a) and at 5 W SRS lasing
(Stokes) (b)
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Puc. 1.4. Criextp renepanuu 7-cepaueBunHoro Yb-nasepa:
6e3 cBs3u (a), co cBasbio (D) cepaueBun

Fig. 1.4. Generation spectrum of a 7-core Yb laser: without coupling (a), with coupling (b) of the
cores

A technology has been developed for femtosecond point-by-point recording of 3D arrays of
fiber Bragg gratings (FBGs) with a given distribution [1]. In a passive 7-core fiber with a resonator
based on an array of high reflective FBGs, pumping and intracavity SRS generation are distributed
among all (connected) cores, and the output SRS beam emerges from the central core (Fig. 1.3),
i.e., spatial localization is obtained (beam addition ). The output spectrum is narrowed (<0.2 nm
at 5 W) due to the increased mode field in the cavity and the interference of beams reflected from
different FBGs [1].

In the absence of optical coupling in a 7-core active (Yb) fiber with an array of 7 FBGs, the
generation spectrum consists of 7 independent lines (Fig. 1.4, a), while in the presence of optical
coupling of the cores the spectrum collapses into one line (Fig. 1.4, b), i.e. spectral localization of
the beams was discovered. The constructed model shows that in this case hybridization of
supermodes occurs, and the generation spectrum is determined by the geometric mean spectrum
of different FBGs (~0.1 nm at 33 W), narrowing as their spread increases [2].

Thus, a new approach to controlling the spatial-spectral characteristics of multi-core fiber
lasers has been proposed, which has fundamental and practical significance.
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