HoBbin peKopAa CKOpoCcTM nepenaivm AaHHbLIX B ONTUYECKOM CBA3M

NccnepoBaTenm ns ANOHCKOro HaLMOHaNbHOr0 MHCTUTYTa MHOPMaLMOHHBLIX 1 KOMMYHUKALMOHHbIX
TexHonorum (NICT) B TOKMO yCTaHOBUIIN MUPOBOW PEKOP CKOPOCTU nepenadn AaHHbix B 319 Tepabut/cek
Ha paccTosHue 3 Tbica4n KM. Ero y>xe Ha3sBasim HOBbIM 30J10TbIM CTaHAapPTOM NPOBOAHONM Nepeayn AaHHbIX.
ITOT pekoppn BABOE BbilLe NpeabliayLero pekopaa, yCTaHOBJIEHHOIO paHee B 172 TbuT/cek, 3Tnum xe
WHCTUTYTOM 4yTb B6onblue roga Ha3ag (B anpesne 2020 roga). CBou HOBbIE pe3ysibTaTbl UCCNEO0BaATENN

13 ANOHMN HeJaBHO NPeACcTaBUAN Ha MeXXAyHapoAHOW KOH(epeHL MM MO BOJIOKOHHO-OMTUYECKOWN CBA3M
(International Conference on Optical Fiber Communications):
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Ons YCTaHOBKKN HOBOIo pekopda UCMNoJib30BaJINCb pa3JiIndHblE TEXHONOTNN N METOAbI, KOTOPbIE eLle
He CTasn MaccoBbiMU. BoT Hanbonee 3Ha4YMMbIe U3 HUX:

® ONTUYECKOE BOJSIOKHO C 4-XXKUbHbIM MYNbTUMJIEKCUPOBAHNEM C MPOCTPAHCTBEHHbLIM pa3aesieHnem
(SDM) 1 HU3KMMK noTepaMmu. OHO NCMNOJIb3yeTCs B OCHOBHOM B 1labopaToOpHbIX YCTAaHOBKaX 1
nccnenoBaTelbCKUX NpoeKkTax;

* yCcuauTenu Ha 3pbmesoM 1 TyIMEBOM BOJIOKHAX C pacrnpenesieHHbIM PpaMaHOBCKUM YCUIEHNEM;

* MOMWMO MCMNOJIb30BaHMA ONA Nepefayvn obLenpuHATLIX 4AMH BoNH C-Anana3oHa un L-gnanasoHa, oHn
MCMONb30Baan OJIMHY BOJHbI S-Anana3oHa. 1o cux nop Ucnosib3oBaHMe S-guarnasoHa orpaHn4YnMBasioCh
nabopaTopHbIMM TECTaMW B NCCNIE0BATENIbCKUX MPOEKTaX.

Hanbonee Ba)xHbIM ABNSETCA 3a8BJIEHHOE BbICOKOE Ka4yecTBO nepeaayun B 4-XX1UJIbHOM BOJIOKHE, KOTopoe
COXPaHAET TOT »K€ BHELWHW gnameTp - 0,125 MM - cTekNAHHOM 060J104KN, KOTOPas UCMOJIb3yeTCs

B CTaHAApPTHOM OJIHOMOJZIOBOM BOJIOKHE. DTO 3HA4YMT, YTO BOJSIOKHO SDM HOBOro Tuna Mo)xHo byaeT 6e3
TpyAa MHTErpMpoBaTh B CyLlEeCTBYOLWME onTnyeckmne cetn. OHO NMeeT Ty ke 060/104KY, YTO

N CTaHOapTHblIe 0JIHOMO/IOBbIE BOJIOKHA, OHO MOXET OblTb COBMECTMMO C TOW XK€ TeXHOoJIornen onTuyeckoe
pa3BOAKW, KOTOPAsi UCMOJIb3YETCS B HAaCTOSILLEE BPEMS.

CoxpaHeHne 0anHaKOBOIro AnaMeTpa HOBOro 1 CTaporo Turna BOJIOKOH Ba)XHO eLlle 1 NoTOMY, 4YTOo
COXPaHAITCSA MEXaHNYecKe CBONCTBa Kabens, Beb U3BECTHLIM (PaKTOM SIBAISAETCS TO, YTO BOJIOKHO

C pas3fIM4YHbIM gMaMeTpoM UMeeT 6oJiee BbICOKYI0 BEPOATHOCTb AedopMaumn N paspyLleHus npu narmbe

M CKpyYMBaHMKN. BCcTpeyaloTca BapuaHTbl KOHCTPYKLUM ONTUYECKUX BOJIOKOH C AnaMeTpoM 060s104KM MoYTun
B 0.5 MM (4TO MoYTKN B TpY pa3a BbIWE MO CPABHEHUIO CO CTaHAAPTHbLIM AgnameTpoMm B 0,125 MM) n mornu
0OCTUraTb CKOPOCTU Nepefaym gaHHbix 6onee 4em B 10 neTabuT B cekyHAy. HO € 3TUMK BOJIOKHaMn TPYAHO
paboTaTb, OHM [OBOJILHO YaCTO JloMatoTcsA. Kpome 3TOro BoJsIokHa 60sbluero guamMeTrpa TpyaHee
M3roTOBUTbL, TaKXXe yBeJIMYMBaeTCHa U BEPOATHOCTb MOJIOMKW MpPu CBapKe.

CxeMa BeMOHCTPaLUOHHON YCTAaHOBKHM

Ons obecnevyeHnst 3asBJIEHHON CKOPOCTU Nnepeayn AaHHbIX bblla MogepHU3npoBaHa obLienpuHsaTas
OMTOBOJIOKOHHAs MHPPACTPYKTYpPa N NPMMEHEHbI HOBbIE TEXHOJIONMW Nepeayn onTUYEeCKMX CUFHAMNOB.
OCHOBHOE U3MeHEHMe Kacanocb camoro kKabens ¢ YeTblpbMs CEpAEYHMKAMM, @ TaKXXe KaXKabl CUrHan
packnagblBancsa Ha HECKOJIbKO AJINH BOJIH, NepenaBaeMblX O4HOBPEMEHHO.

B oTAnyme oT cTaHOapTHOW CXeMbl rnepefayun, Koraa Ncnoib3yeTcs TONIbKO OAUH CepAedyHUK ANa nepenayu
MHopMaunm, HoBas TEXHONIOMMA Nogpa3yMeBaeT O4HOBPEMEHHOE UCMob30BaHMe cpa3y 4 cepAeYyHNKOB.
NcxodHbI curHan nepefaeTcs YacTaMu No MeTony MynbTUMIEKCUPOBaHUA C pa3feneHmnemM AJinH BOJIH.
NH>xeHepbl npeaycMmoTpenn fobasneHne TpeTben ONTUYECKOW NOJI0CHI YaCcTOT U MOAMPMLMPOBaIN
obopynoBaHMe ONTUYECKOr0 YCUIEHNA CUIHAJIOB A1 YBEJIMYEHUA PACCTOAHNSA Mepefayn AaHHbIX. Takxe
3KCNepuMeHTaibHaa ycTaHoBKa B 1abopaTopun NICT nmeeT peumnpKyampyowmin KOHTyp. Bce aTo



B COBOKYIMHOCTK obecneynsio BO3MOXXHbIM AOCTUXKEHNE pacCcToAaHNA B 3000 k™.

B kayecTBe nepepatoLLero yCTponcTBa BbICTyMaeT nasep, GopMupylowmni 522 onTnyecknx KaHana
(MynbTUnNNekcMpoBaHme C pasgesieHnemM no gavHe BosHbl WDM) ¢ pa3nn4yHbIiMU OJIMHAMU BOJIH C LWarom 25
Mu. 3aTem curHan mopynupyeTcs, obpabaTbiBaeTCcs U NOJAETCHA B ONTUYECKYHO JINHMIO. YTOObI yABOUTL
obbeM nHpopmMaumm, nepenaBaeMon nepen nogaden curHana 120 HM B Ka)KAyt U3 HeTbIpex XU BOJIOKHA,
MCMOJIb30BaJIMCb MOOYNIATOPbLI C ABONHOW Nonspusaumen. Ha pacctosaHum B 69,8 KM BAOJIb BOJIOKHa MoTepw
KOMMEHCUPYIOTCA ABYMSA TUMaMN YCUNUTENEN - OOUNH NIermpoBaH 3pburem (ansa ycmaeHus CUrHanos

B Anana3oHax C /L, apyrow Tynmem (4N yCUeHnUs CUrHanoB B S - Anana3soHe). Kpome Toro, paMaHOBCKNe
YyCUNNTENN Hakaydkun obecrneymBaloT ycuneHue BAOb NepepatoLLLero BO0OKHa, NpeaoTBpallas 3aTyxaHue
MOLLHOCTU CMIFHaNa. 3TO NPUBOAUT K CHUXXEHUIO LWWyMa MPU yCUJIeHUN CUrHana n yay4dwaeT obwme
XapakKTepucTukn nepenayn.

Brok-cxema ycTaHOBKWU:
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PeanbHbIn BUA YCTaHOBKMW:

CKOpOCTU AeKOANPOBAHHbLIX AAaHHbIX MO N0JsI0CaM 4acToT:

e S-nuanasoH: 102,5 TéuT/c
e C-pgnana3oH: 108,7 TéuT/c
e L-nunanasoH: 107,7 TébuT/c

Takum obpa3oM, cymMMapHasi CKOPOCTb Nepefaydyn AaHHbIX B 3-X AMana3oHax cocTaBuia 318,9 ToumT/cek.

NccnepoBaHmA He CTOAT Ha MecTe, celvyac KoMaHaa yyYeHbix paboTaeT Haf yBE/IMYEHNEM JaJIbHOCTU
nepepayun. Y>ke 6blain npoBeAeHbl UCMbITaHMSA U N3MEPEHUSA KaHala Ha PacCTOAHMN 8 ThICAY KNOMETPOB,
a bnarogaps ontTuMmnlaumm paboTbl yCuanTenen pacCTosHMeE nepefayn AaHHbIX MOXET BbITb yBENNYEHO
00 10 TbIcAY KunomMeTpoB. MNMpn 3TOM Ha KOPOTKUX ANCTaHUMAX B 50—70 KMNomMeTpoB B KOHEYHOM UTOre
MO>XKHO BypeT nepefaBaTb MO 3TOMY ONTOBOJIOKHY 6onee 1 neTtabuTta B cekyHAy.

Kak ToNbKO npefcraBsieHHas TEXHON0Mrns 6yp,eT BblBeeHa B Npon3BoaCcTBo, OAHNM N3 MNMepBbIX



ee noJib3oBaTesIell CTaHyT ornepaTopbl TPAHCOKEAaHCKNX NOoABOAHLIX Kabenel, rae aanbHOCTb paboThl
UrpaeT KpaliHe Ba)KHy0 poJib. Ellle 04HMM BEPOSTHBIM 3aKa34MKOM MOFYT CTaTb KPYMHbIE LEeHTPbI
06paboTKM AaHHbIX, FAe peLuatollee 3HaYeHNe UrpatoT BbICOKOCKOPOCTHbIE UHTEP(ENCHI C BbICOKON
NAOTHOCTBIO MHTErpauum, n rae perynspHo Ao6aBasoTCs HOBble ONMTOBOJIOKOHHbIE Kabenu. MoTeHuManbHas
nosioca nponyckaHus SDM-Bo/IOKOH TakxXe 6bl1a 6bl MpUBJieKaTeNbHOM B HA3eMHbIX BOJTOKOHHO-ONTUYECKNX
CeTsix.

3aKJlouyeHue

B TO BpeMs Kak CKOPOCTb CaMoro 6bICTPOro AOMallHEro MHTEPHET-COEONHEHNS B HEKOTOPbIX YacTax
AnoHun n CLLUA gocturatoT ckopocTu B 10 Féut/c, a HACA obxonunTcsa ckopocThio B 400 FéuT/c,
YCTaHOBJIEHHbIN pekoph CKOpocTu B 319 TepabuT B CEKYHAY KaXKeTCH 4eM-TO HEBEPOATHbLIM U, BO3MOXXHO
naxke, n3nuwHmum. OgHakKo, ecsin y4ecTb, YTO NMOTOKOBOIO BUAEO C BbICOKMM pa3pelleHnemM CTaHOBUTCS BCe
6oblUe, OHTaNH-UIpbl CTpeMATCA yiTn B VR, a 6onbluas 4acTb noTpebntenen nHTepHeT-CBA3M - 3TO loT-
YCTPOWCTBa, HE0O6X0AMMOCTb B MPOMYCKHOWM cnocobHocTn byaeT Tonbko pacTu. C noasneHne 6G yepes
necatTuneTne NHPpPacTpPyKTypa foJKHa BbiTb FOTOBa K TOMY, YTO NMPOKaymMBaTb NeTabanTbl AaHHbIX
execekyHAHo. pynna nccneposatenen n3 AnoHUM BHOCUT CYLLECTBEHHbIN BK1a4 B passutue
BbICOKOCKOPOCTHbIX CETEN U BO3SMOXXHO B C/IEAYIOLWEM ro4y Mbl Y3HaeM O HOBOM peKkopAe CKOPOCTU CBA3U
1 ewle 6onbLeM pacCcToOAHUN Nepenadvn AaHHbIX.
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