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PaccunTaHo U 3KCIIEpUMEHTAIBHO MPOAEMOHCTPUPOBAHO SKCTPEMAIIBHOE
Cy’KEHUE JIMHUM F'€HEPALU BOJIOKOHHOTO 3pOMEBOrO Jlazepa ¢ paclpeaeaeHHON
obOparnoit cBsizpio (POC-nasepa) 3a cueT JOMOJHUTENBHON OOpaTHOW CBA3M,
o0OecrieueHHO! citydaiiHbIM pajeeBckuM paccesiHueM (PP). Msmepennas rerepo-
JUHHBIM METOJOM JoiroBpemeHHas mupuHa auHun POC-na3epa cyxkaercs c
6 k['p mo 160 'y gt ruOpunHoit kKoHpuUrypanuu POC-nazepa u KaTyIIKA OJTHO-
MozioBoro BojiokHa (OMB) ¢ unTerpanbHbsiM oTpaxkenueMm Ha ypoBHe R~0.003
quist ectectBeHHoro PP (puc. 1.5, a@). IIpu sTom MruoBenHas (<1 Mkc) mmpuHa
JIMHUY, OIICHUBAaEeMasl U3 aHaJIU3a YaCTOTHHIX IIyMOB (puc. 1.5, 6), B rubpuaHoi
KoH(HTypanuu cyxaercs ¢ 15 ' no yposrs 107 'y, onpenensemMoro s1neKTpu-
YECKUMH IIIyMaMH, TOTJIa KaK MPeACKa3aHHOE TEOPUE OTHOCUTEIBLHOE CYXKEHNE
MOKET I0CTUraTh 6 mopsAakoB BenuuuHsl [ 1, 2]. I[TokazaHo, 4To CcyxkeHHe JIMHUU
POC-nazepa BO3MOXKHO M C KOMIIAKTHBIM PAJIEEBCKUM OTpa)kaTesieM, HUCKYyC-
cTBeHHO chopmupoBanHbiM B OMB metonoMm deMTocekyHHOM Moaudukanu
[2,3]. B nazepe ¢ mosyoTKpBITHIM JIMHEMHBIM PE30HATOPOM, COCTOSIIIIEM U3 BOJIO-
KOHHOM OpArrOBCKON PEmIETKH, aKTUBHOTO BOJIOKHA C BBICOKON KOHIIEHTpaIuei
9pOus (n3rotosneHHoro HIIBO PAH) u uckyccTBEHHOTO pajieeBCKOrO OTpaka-
tenst aAnuHoit 10 cm ¢ yBennueHHbIM ypoBHeM PP (+41.3 nb/mm), monydena on-
HOYACTOTHAs ClydaiiHasi TeHepallus MOIHOCTBIO 110 2.5 MBT ¢ mmpuno#i nuHun
~10 k' ¢ BO3MOYXHOCTBIO IEPECTPONKH JJIMHBI BOJIHBI B IMANla30HE YCUJICHUS
ap6us [4]. Co3naHHbIe J1a3epsl SIBISIFOTCS MEPCIEKTUBHBIMUA MUCTOUHUKAMHU IS
Pa3IUYHBIX MPUIOKEHUN.

Extreme narrowing of the distributed feedback (DFB) erbium fiber laser
linewidth due to additional feedback provided by random Rayleigh backscattering
(RB) has been demonstrated. Long-term DFB-laser linewidth narrowing from 6
kHz to 160 Hz measured by the self-delay heterodyne technique was observed for
hybrid laser configuration comprising DFB-laser and single-mode fiber (SMF)
coil with an integral reflection R~0.003 for natural RB (Fig.1a). At that instanta-
neous (<1 mks) linewidth estimated from the analysis of frequency noise meas-
urement (Fig.1b) for the hybrid DFB+RDFB laser configuration narrowed from
15 Hz to the level of 10-® Hz defined by the background electrical noise [1, 2]. It



was also shown that DFB-laser linewidth narrowing is possible due to compact
artificial Rayleigh reflector inscribed in SMF by femtosecond laser modification
technique [2, 3]. For the laser with linear half-open cavity formed by fiber Bragg
grating, highly-doped erbium active fiber (fabricated by FORC, RAS) and a 10-
cm artificial Rayleigh reflector with increased RB level (+41.3 dB/mm) single-
frequency generation with output power up to 2.5 mW and ~10 kHz linewidth has
been obtained with potential tunability within the whole erbium gain bandwidth
[4]. Proposed lasers appear to be perspective sources for coherent reflectometry

applications.
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Fig. 1.5. a — Hybrid laser cavity configuration; b) Frequency fluctuation PSD
obtained for a DFB laser in conventional (black) and hybrid (red) configurations
and estimation above 100 kHz (blue)
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