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Random Distributed Feedback Fibre Laser
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Brnepsbie nonydena craunoHapHas y3komnosnocHas (<1.5 HM) a3epHas re-
Hepalys 3a C4eT YCUIEHHOTO P3JIEEBCKOr0 paccestHus B AJIMHHOM (83 kM) mac-
CUBHOM OIITUYECKOM BOJIOKHE ¢ BBICOKOH (>30%) 3¢ (hekTHBHOCTBIO mpeoldpa3o-
BaHMs Hakauku. Co3laHHBIN Jlazep co ciydyailHON pacmpesneneHHOH oOpaTHOI
cBsi3pt0 (CPOC) oTiimyaercst OT 0ObEMHBIX «CITyYaiHBIX» J1a3€POB Y3KHM CIEK-
TPOM, BBICOKOH BpPEMEHHOI/MPOCTPAHCTBEHHON CTAOMIBHOCTBIO M KAayeCTBOM
BBIXOJHOTO Iy4YKa. A B OTJIMYUE OT OOBIYHBIX BOJIOKOHHBIX JIa3€POB C MEPUOIHU-
YECKHMMHU OTpa)KaTeNsIMH (TOYEUHBIMU U PACHPECICHHBIMU), PIJIEEBCKUI BOJIO-
koHHBI CPOC-na3ep reHepupyroT «0e3M0J0BOe» U3ITyUCHHE U HE UMEET IPHH-
[UMHATIbHBIX OTPAHUYECHUH 1O JUIMHE, a TAKXKE MOXKET JOCTATOYHO MPOCTO Nepe-
CTpaMBaThCs MO YaCTOTE M TCHEPHPOBATH M3IyUYCHHUE Ha MHOTHX JIMHHUAX B pas-
HBIX CIIEKTPAJbHBIX JUara3oHax 0e3 CeIeKTOPOB U 3epKall. Y HUKAJIbHbIE CBOM-
ctBa paneeBckux CPOC-na3epoB OTKPHIBAIOT HOBBIMA KJIACC Ja3€PHBIX MCTOUYHHU-
KOB, KOTOpbIE MOTYT HalTH NMPUMEHEHUs Kak B (hyHIaMEHTaJIbHBIX U MPUKIAJ-
HBIX MCCJIEIOBAHUAX, TaK U HA TIPAKTUKE, B YACTHOCTH, B CBEpXJAJIbHEH ONTHYe-
CKOM CBSI3U U pacrpe/ieICHHbIX CEHCOPHBIX CUCTEMAX.
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MOoONIHOCTE TeHEpaITiH BOJIOKOHHOTO pajieeBckoro CPOC-na3epa ¢ IIHHON BOJHBI
~1550 HM (c OJJHOTO BBHIX0J1a) B 3aBUCHMOCTH OT MOIIHOCTH Jia3epa HAKauKH C JIJTU-
HOU BOJIHBI 1455 HM



Output power of the Rayleigh RDFB fibre laser at wavelength of ~1550 nm (from one
end) in dependence of pump power with wavelength of 1455 nm

Continuous narrowband (<1.5 nm) laser generation has been obtained us-
ing random distributed feedback in a long (83 kM) telecommunication fibre am-
plified through the Raman effect with high (>30%) efficiency of pump radiation
conversion. The developed random distributed feedback fibre (RDFB) laser has
advantages over bulk “random” lasers, namely narrow spectrum, high tempo-
ral/spatial stability and quality of the output beam. In contrast to conventional
fibre lasers with regular reflectors (either lumped or distributed), the developed
Rayleigh RDFB fibre laser generates “modeless” radiation and has no principal
limits in length, moreover, it can be easily frequency tuned and/or generate mul-
tiple wavelengths in various spectral ranges without selectors and mirrors.
Unique features of the Rayleigh RDFB lasers open a new class of laser sources
which can find applications in fundamental and applied research, as well as in
practical applications, in particular, in ultra-long haul optical communications
and distributed sensor systems.
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