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N3BecTHO, YTO CHEKTp M3NMyuYeHUs Ja3epa COCTOUT M3 «TPEOCHKH» CIIEK-
TpaJIbHBIX KOMIIOHEHT (MOJ), YacTOThl KOTOPBIX OTJIMYAIOTCS Ha BEJIUYUHY
A=c/2L, onpenensomyocs JNIMHON pe3oHaTopa L 1 CKOPOCThIO CBETA B CPEJIE C.
B pabore mimnHa pezoHaTopa yBeNIMUEHA O PEKOPAHOTO 3HaueHus L=84 kM B
cxeme BojokoHHoro BKP-nmazepa ¢ renepanueidl BONMM3M OKHAa MPO3PAYyHOCTH
(~1,5 mxm). TlokazaHo, YTO MEXMOJOBBIH MHTEPBAJI B COOTBETCTBUU C (POpMY-
JIOW yMEHbIIAeTcsl 0 MpeaeibHO ManbiX BenuuuH A~1 k1, a uucno renepu-
pyemsix Moz gocturaer N~10°. TIpi 5ToM Mo0Bast CTpYKTypa paspemuMa B pa-
JTMOYaCTOTHOM CIEKTPE TOJIBKO MpU Majioi MoutHocTy u3nydenus. [llupuna nu-
Ka MEXMOJIOBbIX OMEHMH, ompeaessieMas OTHOCUTEIbHBIMHU (IIyKTyalusiMu dac-
TOTBI, TPAKTUYECKH HE 3aBUCUT OT JUIMHBI, cocTaBigeT ~100 ' Ha mopore rexe-
panuu U pacTeT JIMHEHHO ¢ YBEJIMYEHMEM MOILHOCTH reHepauuu (puc. 1.1, a).
[Ipu HEKOTOPOI MOUTHOCTH, KOT/la IIUPHUHA MHKA CPABHUBAETCS C MEKMOJIOBBIM
WHTEPBAJIIOM, MOJOBAs CTPYKTYypa 3aMbIBACTCS U CIEKTP M3 «TPeOCHKH» mpe-
BpaIlaeTcsl B «KBA3MHETPEPHIBHBINY. BenmnunHa npeaenpbHOl MOITHOCTH 00part-
HO mpornopiuoHanbHa mHe (puc. 1.1, b), coctaBnsier ~100 MBt mpu  L=84 km.
[TokazaHo, 4TO MPUYMHON 3aMBIBAHUS SBJISICTCS HEIMHEHHAs neda3upoBKa Typ-
OyJIGHTHOTO XapakTepa, MPOUCXOJAIIas B Pe3yJbTaTe COBMECTHOTO JCHCTBHS
JUCTIEPCUU U YETHIPEXBOIHOBBIX B3aUMOAECHCTBUI OOJBIIOrO KOJIWYECTBA IreHe-
PUPYEMBIX MOJ.

It is known that laser radiation spectrum consists of a “comb” of spectral
components (modes) with frequency difference of A=c/2L determined by the
length of resonator (L) and speed of light in a medium (c). In the research, the
resonator length is increased up to the record value of L=84 km in a configura-
tion of Raman fiber laser generating nearby the transparency window (~1,5 mi-
crons). It is proven that in accordance with the above formula, the intermode in-
terval goes down to the minimum value of 4~1 kHz, and the number of the gen-
erated modes reaches N~10°. Here, the mode structure in a radio-frequency spec-
trum is observable at a low radiation only. The width of the intermode beating
peak determined by relative frequency fluctuations practically does not depend
on the length, amounts ~100 Hz at the generation threshold and grows linearly
with increasing generation power (Fig. 1.1, a). At some power level, when the
peak width equals to the intermode interval, the mode structure is washed off and



the frequency comb converts into a “quasi-continuous” spectrum. The limit pow-
er is inversely proportional to the length (Fig. 1.1, ) and amounts to ~100 mW
at L=84 km. It is proven that the washing is caused by nonlinear turbulent
dephasing resulting from joint action of dispersion and four-wave mixing of a
large number of modes generated.
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Puc. 1.1: g¢) DxcriepuMeHTaNBHBIE TOYKH IS MTUPUH MTHKOB OMEHUH B 3aBUCHMOCTH
OT BHYTPHPE30HATOPHOI MomHocTH npu L=6.6, 22, 44, 84 KM U COOTBETCTBYIOIIUE
3HAYEHHSI MEXMOIOBOTO MHTEpBAIa — TOPU3OHTAIBHBIC JTMHUM; b) TIpe/ieNbHas MOIII-
HOCTb, IPH KOTOPOH MOAOBas CTPYKTypa 3aMbiBaeTcs. CIUIONIHbIE TMHUN HILTIOCTPHU-
PYIOT THHEHHYIO (@) ¥ TUIEPOOTNIECKYIO (b) anmpOKCHMAITIH

Fig. 1.1: a) Experimental values for spectral width of the RF peaks as a function of
the total intra-cavity power for cavity lengths of 6.6, 22, 44, 84 km and correspond-
ing mode spacing values marked by dots; ) maximum power with resolved mode
structure as a function of the cavity length; solid lines are linear fit (a) and A/x fit
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