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[TocTpoeHa ajnexkBaTHasi MOJENb YUIMPEHHUS] CHEKTpa TeHEepaluHu He-
MPEPBHIBHBIX UTTEPOUEBBIX BOJOKOHHBIX JIa3epoB. TeopeThyecku U dKcre-
PUMEHTAIILHO TOKa3aHo, 4TO (hopMa CIEKTpa W3TYUYEHUS, COCTOSIIEro U3
Habopa MOJ C TayCCOBOW CTaTUCTHKOM, F€eHEpUPYEMbIX B BOJIOKOHHOM pe-
30HATOPE OTHOCUTEIBHO KOPOTKOW JITMHBI (KOTJa MOKHO MpeHeOpedb Juc-
Mepcuel TPyNIoBBIX CKOPOCTe), onpenensercs dddexrom ha3oBoil camo-
MOJIYJISIIIMA ¥ OMUCHIBaeTCS (YHKIMEH TUIepOOTUIEeCKOro CeKaHca,
puc. 1.1, a. [Ipu 3TOM mupuHa CIEKTpa T€HEPALUH JIUHEHHO PACTET C yBe-
JUYEHUEM MOIIHOCTH Jla3epa B amamazone 1-12 Br, puc. 1.1, 6, nmoka He
CTAaHOBUTCSA CPaBHUMOM C IIUPUHON CHEKTPAa OTPAKEHUS BBIXOJHOW BOJIO-
KOHHOI OpArroBCKOi perieTku jna3epa. Takoi 3aKOH yIIMPEHUs TPUHLUTIH-
aJIbHO OTJIMYAETCsl OT KOPHEBOT'O pOCTa B Cyyae TypOyJIEHTHOTO YUIUPEHUs
CIIEKTpa reHepanuu BoJIOKOHHbIX BKP-11a3zepoB, B KOTOpBIX Aucnepcus
BakHa. MoJienb BIiepBbI€ MO3BOJISET PACCUNTATh BHIXOAHbBIE XapaKTEPUCTH-
KU UTTepOMEBOrO J1a3epa Mo napaMmeTpaM ero pe3oHaTopa.

An adequate model describing generation spectrum broadening for
CW Ytterbium-doped fiber lasers has been developed. It is theoretically and
experimentally shown that the spectral shape of radiation, consisting of mul-
tiple modes with Gaussian statistics generated in a relatively short fiber laser
cavity (when the group velocity dispersion is negligible), is defined by the
effect of self-phase modulation and is described by a hyperbolic secant
function (Fig. 1, a). The width of the generation spectra grows linearly with
increasing laser power in the range of 1-12 W (Fig. 1, b), until it becomes
comparable with the width of the output fiber Bragg grating reflection spec-
trum. This broadening law differs essentially from the square-root growth
typical for turbulent broadening of the generation spectrum in Raman fiber
lasers, where the dispersion is important. The developed model allows one
for the first time to evaluate the output characteristics of an ytterbium fiber
laser using its cavity parameters.
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Puc. 1.1. @ — BHIXOJHOH CIIEKTp reHEpalnu: SKCIIEPUMEHT (TOUYKH) U TeOopHs (JIH-
HHUM) NIPHU Pa3HOM MOIIHOCTH; 6 — HIMPHHA CIIEKTPa Ha IOJIyBBICOTE B 3aBHCHMO-
CTH OT MOIIHOCTH Ja3epa: SKCIEPUMEHT (TOYKH) U €ro ammpoKcuMaius (ITpH-
XHW), Teopus (JIMHUA), CTPEIKa — OIEHKa M00aBKM M3-3a 3¢ (deKTa BBIKUTAHHS
MPOCTPAHCTBEHHBIX JIBIP

Fig. 1.1. a — output generation spectra: experiment (points), theory (curves) for
different output powers; b — full width at half maximum of the generation spec-
trum versus laser power: experiment (points), its linear approximation (dashed
line), theory (solid line), the arrow shows the estimate of additional contribution
due to the spatial hole burning effect
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