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K.B.Ilgbipros, AO "PULL "TEXHOCPEPA", www.photonics.su, Mockea

Hu3kasa KOHKYpeHLUUs NpoAyKTOB POTOHHOM UHAYCTPUU HA BHYTPEHHMUX PbIHKaX CTPaHbl He cnoco6cTByeT
3¢pPekTMBHOMY TpaHCchepy TeXHOJI0rnim us 06J1acTu Noy4eHUs HOBbIX GyHAAMEHTa/IbHbIX 3HaHUW B 06/1acTb

MX NPaKTUYeCKOro UCMosib3oBaHUSA. [ina co3paHns NpoAYKTOB POTOHUKU, KOHKYPEHTHOCNOCOH6HbIX He

TOJIbKO Ha POCCMNCKOM, HO 1 Ha rNno6asnbHOM pblHKaX, HE06X0AUMO, 4TO6bl GOTOHMKA CTana NMPUOPUTETHBIM
HanpaB/ieHMEM Hay4YHO-TEXHOJIOTNYEeCKOro pasButus Poccnm. O COCTOSHUU POCCUNCKOro CerMeHTa BOJIOKOHHOM
ONTMKWN MOXHO y3HaTb U3 0630pa KoHpepeHun BKBO-2017, koTopas npowna B Nepmu.

epBas Bcepoccurickass KoHQepeHLIMS IO BOJIO-

KOHHOH oINTHKe B IlepMu 6bUIa OpraHH30BaHa

B 2007 romy. 3a HecsTh JIeT WHTepec OH3Heca
Y HayKH K 9TOH 06/1aCTH HACTOJIBKO BBIPOC, YTO OHA ITpe-
BpaTH/ach B TPaAMUIIMOHHBIN AOITOKIAHHBIN (KOHe-
PeHIIMs IPOXOAHT Pas3 B [1Ba Iofia) Hay4YHBIH GOPyM.

OpraHu3aTopaMy MepOIpUATHS BBICTYIHIM Haydy-
HBIM LIEHTP BOJIOKOHHOM onTuky PAH (HLIBO PAH,
Mocksa), IlepMcKass Hay4HO-TIPOM3BOACTBEHHAS IIPH-
6opoctpoutenpHas KommaHus ([THIIIK), IlepmMcKu#
Hay4YHO-UCCJ/IeIOBaTe/IbCKUL MOJIUTeXHUYeCKUH YHH-
BepcuteT (ITHHUIIY) u IlepMCKHI ToCyqapCTBeHHBIN
HaIlMOHAJIPHBIM HCC/Ie[0BaTe/IbCKUHM yHHUBEPCHUTET
(TITHUY). [lomuepkHeM, 4YTO KOHepeHIIHs IIPOXOAuIa
Ha Tepputopuu ITHIIIIK, sBnsromericss 6a30BbIM IIpes-
IIpUSITHEM, 0bpasyronum Kiactep "@oToHUKA". KimacTep
cosgaH B 2015 rogy ¥ vMeeT [Ba ¢pefepasbHBIX CTaTyca:
IIPUOPUTETHBIM MHHOBALIMOHHBIM TepPUTOPHAIbHBIN
K/1acTep PoccHM K IPOMBILIUIEHHBIH KJIacTep.

C pa3BUTHeM ONTHYECKUX IIPHOOPOB Ha OCHOBE BOJIO-
KOHHOH OIITHKH, POCTOM IIPOM3BOJCTBA KOMILJIEKTY-
IOIIMX /JIS. BOJIOKOHHOM CBSI3H, CHCTeM 0e30I1acHOCTH,
MOHHUTOPHHIA OKPY>KAIOILIel Cpefibl, pa3paboTKOM Tex-
HOJIOTUH PafHOPOTOHMKH, C Pa3sBUTHEM MAaruCTpallb-
HBIX IIOJBOAHBIX JTHUHHUH CBSI3M TeMaTHKa [OK/IaJ0B
KoHbepeHIIMH BKBO-2017 pacIMpHIach II0 CpaBHEHHIO
C IIPOLUIBIM MEPOIpHATHEeM. TaksKe BO3POCIO YMCIIO
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ee yYaCTHHKOB, YeMy HeMaJo CIIOoCO6CTBYeT aBTOPUTET
KPYIIHOIO y4eHOro, Ipefcefare/is KOHPepeHIIMH, aKa-
meMuKka PAH EBreHus MuxamioBu4a J[HMaHOBA, Hay4-
Horo pykosomuTens HIIBO PAH. Ha OTKPHITUH KOH-
depennyu TeHepaneHBIM AupekTop ITHIIIIK Anexcen
['yppeBUY AHIpeeB OTMETHJI, YTO KOJIMYeCTBO YYACTHH-
KOB KOHQepeHIIMHU Iofi, 0T rofa HeHM3MeHHO pacTeT. Eciu
B IIEPBBIM Pa3 KOHepeHIIMS II0 BOJOKOHHOM OIITHKE
cobpana 4yTh 6onee 100 genoBex, To B 2017 romy YHCIIO
YYaCTHHKOB BBIPOC/IO BABOe. K HMUM MPHCOeTHHUIINChH
IIpeACcTaBUTeH U3 18 ropomoB PocCHU U IpeCTaBUTeIH
CIIA, Kutas, Hupepnaumos, Benukobputanuw, Jlat-
BUH, PUHIIHINY, PpaHIIUH.

B sTOM rozly y KOHQepeHLIKH [IOSIBUIICS TeHepaIbHBIH
CIIOHCOp, UM cTaj1a KoMmIaHust OO0 "O3C CrieriocTaBKa’,
pesko B3gBIIasg KypC Ha pacIlIMpeHHe CBOero IMIPHUCYT-
CTBHSI Ha POCCHUICKOM pBIHKE. B paMKax PpasBUTHS
HaIIpaB/IeHHs OIITUKUA U POTOHUKHU B PerroHax Poccuu
kommaHusg "O3C CrenrocTaBKa' SIB/ISETCS aKTHBHBIM
YYaCTHHKOM M OPraHH3aTOPOM CIIeLHa/IM3HPOBAHHBIX
MepOIpHUSTUM, IIOCBSIIEHHBIX M3y4YeHHIO M Ppas3BU-
THIO JIa3epHBIX U ONTHYECKUX TeXHOJIOTHH W HX IIpH-
MEHEHUIO0 B Pa3MTHUYHBIX 0OMACTAX MPOMBIIIIEHHOCTH
u MenuuuHbl, Kommanus "O3C CrHenmocTaBKa' IIpei-
CTaBJIsieT Ha TePPUTOPUU PP IIPOAYKIIKIO MHOIHMX MHPO-
BBIX JIUJIEPOB II0 IIPOM3BOACTBY ONTHKO-3JIEKTPOHHBIX
pubopoB U KoMIoHeHTOB. O3C CrelIocTaBKa — CIle-
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LIMQIN3UPOBAHHBIN JTUCTPUOBIOTOP OITHYECKHUX KOM-
[IOHEHTOB X 0OOpyHmOBaHHUS IJIsl OTPAciu (GOTOHUKH.
Cpeny ee mapTHEPOB TaKHe M3BEeCTHBIE QHPMEL, KaK AA
OPTOELECTRONIC (@paH1us), BeAyLUIUH MHUPOBOH IIPO-
M3BOJUTE/Ib K Pa3pabOTUHK aKYCTOOITUYECKUX U PaSH-
OYACTOTHBIX YCTPOMCTB, a Takske NKT Photonics (JaHus),
Microwave Photonics Systems (CIIA), LightComm
(Kuram), II-VI Laser Enterprise (Tepmanust), ID Quantique
(IlIBefiLIapHs) ¥ MHOTHe IpyTHe.

Kondepenmys BKBO-2017 paboTasia 10 CeKIUsSM:

e BOJIOKOHHBIE CBETOBOJIbI M BOJIOKOHHO-OIITH-
yecKHe KOMIIOHEHTH (IIpefcemarens - BybHOB
Muxaun Muxariosud, HIIBO PAH, MocKkBa);

* BOJIOKOHHBIe JIa3ephl KU YCHUIWTeNH (IIpeacena-
Testb — bypeToB HMrops Anmexceesuu, HIIBO PAH,
MockBa)

* BOJIOKOHHO-OIITHYeCKHe CHCTeMBl CBSI3U (mIpen-
cematenb Hauum Oser EBreHpeBuuy, MIV uM.
M.B.JIomoHOCOBa, MOCKBa);

* BOJIOKOHHO-OIITHYeCKHe MAATYUKHU (IIpercema-
Tesib benoBonoB Muxaua FiBaHoBud, HIIBO PAH,
MockBa);

* paznuodoToHUKA (IpeAcemaresns LIynyHOB AneK-
cert Huronaesud OAO "HITK "HUMIAP", MocKkBa);

¢ BOJIOKOHHO-OIITHYecKHe Kabenw (ripencenareins
MermtanoB TenHaguiyi HMBaHoBuu, BHMUKII,
Mocksa).

[1neHapHBIN JOKIaA "TI0NbIe BOMIOKOHHbIE CBETOBOIBI

M UCTOYHHUKH H3/Ty4eHHUs Ha HUX OCHOBe', C KOTOpPhIM
BRICTYIIM/I 4/.-Kopp. PAH bBydperoB Hropr Anexcee-
BHY, OTKPBIBJI KOHGEpeHLIMI0. B noknaze 6bUT cienad
0630p OITHYECKHX BOJIOKOHHBIX CBETOBOIOB Pa3JIMy-
HBIX THIIOB C IIOJIOM CepALIeBUHOL, PacCMOTPeHBI HX
CBOICTBA, IpeACTaB/IeHbl BO3MOXKHOCTH YyIIpaBIeHHUS
JUCIIEPCUEN IIONBIX CBETOBOJOB. DTH BO3MOXKHOCTU
BBITEKAIOT, BO-TIEPBBIX, M3 TOrO, YTO B Ka’KJOM II0OJIOCE
IIPOITyCKAHM S II0JIOLO CBETOBOIA AMCIIePCHUS IIPOXOIHUT
4Jepes Hy/leBoe 3HA4yeHHe, a IIOJIO’KeHHeM II0JI0C IIPO-
IIyCKaHMS JITKO YIIPAaBJIAThb, MeHSsI FeOMeTpHYeCKUe
IIapaMeTpbl MHKPOCTPYKTYPHPOBAHHOM OOOIOYKH.
Bo-BTOpBIX, B TOTOBOM CBETOBOJE MOKHO BapbHpOBaTh
HaKJIOH AUCIIepCHUH 3a CYeT U3MeHeHU s NaB/IeHHU rasa,
3aII0/IHAIOIIEr0 CepPALEBUHY. B-TpeTbUX, CyILeCTBYeT
BO3MOKHOCTb MEHSTb HAK/IOH KPUBO JHUCIIEPCUH H3Me-
HeHHeM pajuyca u3ruba CBeToBOAAd, a 3TO I03BOJSIET
pellaTh BOIIPOCH Ilepefadyu yATPaKOPOTKHX JIA3€PHBIX
HMITY/IbCOB. [10 MHEHUIO IOK/IQIYKKa, Haubonee mpen-
[IOYTHUTEeNbHA I 06J1acTH cpenHero MK-nuamasoHa
KOHCTPYKLIMS PeBOTIbBEPHOrO CBeTOBOAA. ONTHYECKUe
IIOTepH B TaKOM CBeTOBOJE He IpeBbIaT 0,2 n1B/Mm
B JMaIasoHe JIMH BojH 1,53-1,67 MKM. B Joxiiaze ObL1H1
IIOKa3aHbl 0071aCTH IIPUMEHEHHI HCTOYHHKOB H3IIy-
YeHHs, IIOCTPOEHHBIX HAa OCHOBE IIOJIBIX CBETOBOZOB

PEBOJIBBEPHOrO TUIIA: CHCTEMBI [ie30pHeHTaIlUU U [10fa-
BJIEHUS CHCTEM HaBefleHHs, paboTalolKX B CpeIHEM
HK-nnamnasoHe, IOACBeTKA Lie/M, CKPBITble CHCTEeMBI
CBSI3H Ha MeCTHOCTH, METOZbI JUaTHOCTHUKH Ia30B.

YyleHBl IIPOrPAMMHOIO KOMMTeTa COCTAaBHJIK IIPO-
rpamMMy KOHepeHIIUH TAKUM 06pa3oM, UTO BBICTPOHITH
JOKJIAJIBL TI0 BceMy QPOHTY MCCIeOBAaHUK B HaIIpaBJle-
HHU BOJIOKOHHOK ONTHUKU. OHU IIPUI/IACKIIH BBICTYIIUTh
K3BeCTHBIX CIIEIIUAIUCTOB [0 Ka’KIOMY HallpaB/IeHHIO
paboTbl KoHGepeHLIMU. ['pyImia aBTopoB K3 HoBocHbup-
cka B coctaBe IlommBriioBa E.B., Xapenko [I.C., ben-
HsiKOBoM A.E., ®emopyka M.II. u Babuna C.A., mpen-
CTaBJISAIONKX MHCTUTYT aBTOMATUKU U 37IeKTPOMeTpPUH
CO PAH, HoBocHOMPCKHE TOCyZAPCTBEHHBIN YHHBEp-
cuTeT U MHCTUTYT BBIYMCIMTE/NBHBIX TexHooruu CO
PAH, 6pla IpHUIIallieHa ¢ JOKIAL0M 'TeHepalysl CIek-
TPa/IbHOTO KOMOa YMPIIOBAHHBIX HUMITY/IbCOB". IIIPOKO-
II0JIOCHOE JIa3epHOe U3/Iy4eHHe COCTOMT 13 JUCKPEeTHOIO
Habopa 4acToT. IIpu 3TOM UTOrOBBIM pe3yIbTaTOM CJIO-
SKeHUSI BCeX YacTOT APYT C APYroM SIB/ISIeTCS FeHepaLlks
CBePXKOPOTKUX MMIIY/IbCOB, IJIMTEIBHOCTb KOTOPBIX
0OpaTHO IPOIOPLIMOHAIBHA IIHPHHE CIeKTpa. Takas
yacToTHas rpebeHKa Iprobpena HasBaHKE 'CIIEKTpPab-
HBIH KOMO', [0 YacTOTaM KOTOPOIO MOSKHO ITPOH3BO-
OUTh M3MepeHUs. YeM [IMHHee JTHMHeNKa U 9eM JIydIe
YaCTOTBI CBSI3aHBI APYT C APYroM, TeM 6oJIbIIIe BO3MOXKHO-
CTel /151 ee IPAaKTHUYeCKUX IPUMeHeHHH.

CrenaTh TaKyl0 ONTHYECKYI0 THHEHKY MOSKHO IIyTeM
yBelIHUeHHs] LIHPHUHBL YKe HMeIOLIerocsi CIeKTpa
B BbICOKOHEJIMHELIHOM Cpefie, HaIIPUMep B OIITHYeCKHX
BOJIOKHAaX C BBICOKOM HEIHMHEMHOCTBIO. I1of mercTBHeM
KEPPOBCKOM HETMHEMHOCTH ITPOHUCXOAUT 0b6pa3oBaHMe
HOBBIX CIIeKTPa/IbHBIX KOMIIOHEHT B CHUI'Ha/le U $opMHU-
pOBaHHeE KOTepeHTHOro komba. IlonydeHHe IOLOGHOrO
IIMPOKOT0 KOIePeHTHOIO CIIeKTpPa, KOTOPBIM IIPHHSITO
Ha3bIBaTh 'CYIEPKOHTUHYYMOM', IIPHBEJIO K PEBOJIIOLIH-
OHHOMY Pa3BHTHIO YaCTOTHOIM METPOJIOTHH.
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ABTOpPaMHU ObUI HpeIJIOKeH KaueCTBEeHHO HOBBIHM
criocob6 TreHepallM{ IIHPOKOIIOIOCHOIO H3Iy4YeHMUS,
OCHOBAaHHBIM Ha CMeIeHHWHU CABHHYTBIX II0 YacToTe
KOT'epeHTHBIX peMTOCEKYH/IHBIX UMITY/IbCOB B BHICOKOHE"
JTMHETHOM CBETOBOIe C 6/TH3KOF K HYJTIO IUCIIePCHEH (CM.
puc. 1). Takum 06pa3oM, y pa3paboTIHKOB HMEIOTCS [Be
KOPOTKHE KeCTKO CBSI3aHHBIE JIPYyI C APYrOM JIHHEHKHU.
B pesynbraTe MX HeJTHHEMHOIO CMeIIeHUS B CIelH-
ABPHOM BOJIOKHE ITPOMCXOOUT TeHepalis HOBBIX CIIeK-
TPAJIbHBIX KOMIIOHEHT (KOPOTKHUX JIMHeeK), 00pa3yonrx
CITeKTPa/IbHBIF KOMO KOPOTKHX UMITY/IbCOB B IHAIIa30He
6osee yem 300 HM, YTO Ha CerOMHSIIHUN OeHb IBJISETCS
3aMeTHBIM IIepefjoBBIM pe3y/bTaToM. lIpeHMyIlecTBa
IIpe/iJIOKeHHOTO0 MeTOfia TeHepallMy CIIeKTPabHOIo
KoM6a KOPOTKHMX UMITY/IbCOB (KOPOTKUX, HO JKECTKO CBSI-
3aHHBIX APYT C APYTOM OIITHYECKHX JIMHeeK) ~ 3TO BBICO-
Kasi CTabM/IBHOCTb M IIPOCTOTA PeaIM3aluu. [IOMHMO
cBoero GpyHIAMeHTa/TIbHOTO 3HaUeHHsI, IIpe/iJIosKeHHBIH
MeTOJI, TAK>KEe OTKPBIBAET HOBbIE BO3MOSKHOCTH [I/Is ITPaK-
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TUYECKOTO MCIIONb30BAHUSI: [IJIs
CHHTe3a HKMIIY/IbCOB IIpefe/IbHO
KODOTKOHM [JIIUTe/bHOCTH, TIeHe-
panuu B cpemHeMm HK-nuarasoHe
IyTeM TeHepalluh Pa3HOCTHBIX
YaCTOT, B KOTEPEeHTHOHM MHKPO-
CKOIIMM W CBEPXIIHPOKOIIOIOCHON
repesiave JaHHBIX.

Jpyrue IOKIafbl COTPYLHHKOB
WHCTUTYTa aBTOMATUKHU U JIEKTPO-
meTpuu CO PAH 6bUTH MOCBSILIEHB
HOBBIM pe3yJIbTaTaM HCCIeI0BaHUM
B obmactu BKP-1a3epoB € IIpsSIMOM
nuomHonm Hakaukod (C.A.BabuH,

. C.H.Kabnyxos, E.A.351061Ha),
beMTOCeKyHIHBIX  TEXHOJIOTHU

(B.[.EdpemoB, U.C.2KmaHoB, A.A.Bonbd), CaMOCKaHUPY-

I0IUX J1a3epoB (M.A.JIo6a4) 1 HOBBIX BUIIOB BKP-1azepoB

(C.P.AbnyninHAa).

B cexkuuu "BOJOKOHHO-OIITUYECKUe Kabenu' 6bUIU

AHOHCHPOBAaHbl [IBa IPUIVIALIEHHBIX [JOKJIaja:
"BOJIOKOHHO-OIITUYECKHe  IIO[BOJHBIE  CHCTEeMBI
mepefauyd - BO3MOXKHOCTH, IIpo6ieMbl’ (aBTOPBI

AH.IInmuneuxkunt u [O.I.®Pypca, TE SubCom, CIIA)
1 "CpaBHUTe/IbHBIN aHA/IU3 AJITOPUTMOB KOMIIEHCAITUH
HeJIMHeHHBIX HCKa’)KeHHH B BOJIOKOHHO-OITHYeCKHX
NMUHUSX Nepefadd’ (@BTOpel B.A.BypnuH, A.B.BypaouH,
HM.B.I'puropoB, IIOBO/DKCKHMH TOCYHAPCTBEHHBIN YHH-
BePCUTET TeJeKOMMYHHKAlMKM KW HHPOPMAaTHKH,
r. Camapa).

IlepBbll [OK/IA[ OBUI IOCBSIIEH Pa3sBUTHIO CHCTEM
IIOABOOHOM OIITHMYEeCKOM CBI3U. B OKT516pe 2016 roma
00IIeCTBeHHOCTh OTMeTH/Ia 150-7IeTHe IIepBoro TpaHCaT-
JIAHTHYEeCKOro KabeJIsi CBA3U. B okiaze 6pUIH ITpesicTaB-
JIeHbI pe3y/IbTaThl, IIoy4eHHble KommaHuet TE SubCom,
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M3BECTHON ITPOM3BOJACTBOM IIOBOAHBIX KabeTbHBIX
cucTeM IJisi obecriedeHUs! Iepefadl JAHHBIX C HedTe-
ra3’oBBIX MOPCKHX IUIATPOPM. YCIOBHS 3KCIUIyaTallHH
OIITHYECKOro Kabessi [JIs MOABOSHON CBSI3H ITPebSIB-
JISIIOT 0co6ble TPe6OBAHHUS K er0 KOHCTPYKLIMH 1 XapaKTe-
puctukaMm. CrienidryecKye 0COOeHHOCTH MaruCTpasb
HBIX TPAHCOKEAHCKUX IMHUH CBSI3U BEI3BAHBI O0JTBIIIIME
PacCTOSHUAMH MEKAY TePMUHAIBHBIMU CTaHLIUSAMU
Y OTPAaHUYEHHSIMH €MKOCTH. Ha 3THUX JIMHHMSAX YHCIIO
ONTHYECKUX YCHUIHTe/IeH COCTaBI/ISeT HEeCKOJIBKO COTeH.
I[TosTOMY BBIOOP OIITHMAJIBHOM AJTHHBI IIPOJIeTa MEKAY
IIOIBOAHBIMH YCHUJIMUTE/ISIMU SIBJISIeTCSI OJHOM M3 BaK-
HeMINHX XapaKTepUCTHUK IIOABOLHOM JTUHUH. KOHKpeT-
HBble pellleHHs STHX 3a/Ia4 BJIEKYT 3a cobor pa3paboTky
HOBBIX ONTHYECKHUX BOJIOKOH C MaJIbIM OINTHYEeCKHM
3aTyXaHHeM M C 607bIIoi 3PpGeKTUBHOM ILIONAIbIO
M3-33 MCIIO0Ib30BAHMS MOIIHBIX KOT€PEHTHBIX MCTOYHH-
KOB. HcclemoBaHHSA HalpaBjIeHbl Ha OCBOEHHE HOBBIX
[AMaIa30HOB, HOBBIX CXeM MOAYISALIMKM W aJTOPUTMOB
KOPPeKTHUPOBKM OIMIMOOK, CO3JaHHE CHCTeM MOHHUTO-
PUHTIa OITHYECKOIO BOJIOKHA, CIIOCOOHBIX 0becrieurTh

cTabuibHy0 3QPeKTHBHYIO Ilepefady AAHHBIX, IIPU
5TOM HeIIPepbIBHO BeCTH C/IeXKeHHe 32 HEeHCIIPaBHO-
CTSIMH OIITHYeCKOro Kabertsl.

ABTOpBI BTOPOTO [OKJIAZa - M3BeCTHBIE CIIEIHaIU-
CTBl B 0O/IaCTH pelleHHs 33Jad ONTHMH3ALMM aJIro-
PUTMOB 06pabOTKM CHMIHAJIOB IIPH HAJTHUYHHK IIOMeX.
VX pe3y/IbTaThl HAIIPaBJIeHbl HA YBeTHYeHHe CKOPOCTH
U JAIBHOCTH IIepefladdl HMHOPOPMAIIUK B BOJIOKOHHO-
OITHYECKUX JTHHUSIX [epeflaukl. ABTOPBI IIPeACTaBHIIN
0030p COBpeMeHHBIX AJTOPUTMOB 06pabOTKH CHIHa-
JIOB, KCIIONI30BAHHE KOTOPHIX IIOAAB/ISIET HeTHHeLHbIe
U JUCIIEPCHOHHBIE MCKa>KeHHUsI, aJTOPUTMOB IIO[ABTIe-
HUS HETayCCOBCKUX HMMITYJIbCHBIX IIOMeX OOJIBIION IJIH-
TeJIBHOCTH, ITPUBEJTH OLIEHKY [IOMEeXO0yCTOMYHBOCTH.

OTMeTHM ellle OAMH JAOK/IAJ, ITPO3BYYABIIME BO
BpeMsi paboThl TOM CeKLHH, - JOK/IAJ OT KOMIIAHUU
Nokia 'TlepcrieKTHBHBIe PpelleHHs ISl ONTHYeCKUX
TPAHCIOPTHBIX CeTeHM Pa3THM4YHON MPOTSKEHHOCTH
1 IIpoIycKHoM criocobHocTy” (aBTop C.C.KoraH). HoBble
3aIIpoChl MOTpebUTeNel MONBOAHBIX KabeIbHBIX CeTeH
CBSI3aHBI C TpebOBAaHHEM yBeJTUYeHHs HUX ITPOITyCKHOL
CrIocobHOCTH. IIPOMBINUIEHHOCTD, BBIITYCKAIONIASI BOJIO-
KOHHO-OIITHYeCKHe TPAHCIIOPTHBIE CHCTEMBI, pearupyeT
Ha 3TH 3aIIPoChl, BHEAPSIS Ilepe/ioBble pOPMAThI MOAYISI-
1uy, obecriedrBas 6oee BBICOKKE CKOPOCTH Iepefavi
IO IJTMHAM BOJIH, Pa3Mellasi JOIIOIHUTe/IbHbIe OIITHYe-
CKHMe KaHaJIbl B JIOCTYITHOM OKHE ITPO3PaYHOCTH OIITH-
YeCKOro BOJIOKHA, B TOM YHC/Ie 3a CYeT Ilepexofa K TH6-
Ko¥ ceTke 4yactoT (FlexCrid). Kommanus Nokia HemaBHO
3aBepIIHJIa [0/IeBbIe UCIIBITAaHH I IO BOAHOM KabeIbHOM
DWDM BOCII, America Europe Connectl (AEC-D), mpo-
crupatouerics ot y3ia Shirley (Long Island) 8 Heto Hopke
(CIIA) mo y3na Killala, pacmonoskeHHOro Ha ceBepo-
3amasiHoOM Iobepeskbe MpmaHIUU (CpemHSS IIPOTSKEH-
HOCTb YYaCTKOB 89 KM; CpefiHee 3aTyXaHHe Ha y4acTKaX
14,4 nb; mosnoca 4acTOT ONTHYeCKHX YCHUIHTeNel 3TOH
BOCII coctaBnset 4300 ITw). HoBelil MeTox 06paboTku

PHOTONICS N27/67/2017 31



i g

CUTHa/Ia B OITHYECKOM KaHaje, IOMyYHBIIME Ha3Ba-
Hue "Probabilistic constellation shaping” (BeposiTHOCT-
Hoe $opMHpOBaHHe TOYeK/MO3UITHM Ha 3Be3JHOMN JHa-
rpaMMe QAM), mo3Bo/IsieT afalITUPOBATh /ISl KasK[Oro
KOHKPETHOTO MapUIpyTa COeAHUHEHHH II0 OINTHYeCKOL
CeTH IIPOITYCKHYIO CIIOCOOHOCTD KaHaJIa IS IOy YeHHU s
HAaMTy4IINX XapaKTePUCTHK.

3aMeTHOM 0CO6eHHOCTBIO HBIHEIIHeH KOHQepeH-
LMK CTa/Ia OpraHU3alLlMsl B paMKaxX ee paboThl ceKIIUH
"PagrodoToHHKA'. OTMETHM, YTO MEepPBBIM MAOKIA[
0 paguoPpOTOHHOMY IPUHIMIIY IIOCTPOEHHS PajiHo-
3JIeKTPOHHOH aIlIIapaTypsl IIPO3ByYaJl Ha KOHQepeHITNH
BKBO-2013. M BOT CITyCTS Y€ThIpe roja Co3JaHa HOBas
ceKUHsI. PagrodOTOHHBIN IPUHIIUII 6a3KpyeTCs Ha IIpe-
obpa3oBaHMU BXOAHOro cUrHajaa CBY-AMamasoHa B CUI-
HaJl OIITHYeCKOro JxarnasoHa. [lepeHoc orepaluu obpa-
6OTKH B ONITHYECKHUH JHATIa30H YIIPOLIAET 061y CXeMy
aImapaTypsl M IOBBIIIAeT ee K/IIO4YeBble ITOKA3aTeslH:
6BICTpOENCTBHE, PabodyIo IOJIOCY YacTOT, Maccoraba-
PUTHBIE XapPaKTEPUCTHUKH, AUHAMHUYECKUH [IHAIIa30H,
3/1IeKTPOMArHUTHYIO COBMECTHMOCTb.
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C pasBuTHeM pagroOTOHUKHU CHCTEMBI H3MepPeHU I
MT'HOBEHHOM 4acTOTHI paJiiocurHanoB CBU-nuamna3soHa
CTAaHOBATCA [IEPCIIEKTUBHBIM HHCTPyMeHTOM PJIC-
IIpeNyHpeKIeHNs], pa3BelKK Ha3eMHBIX U OOPTOBBIX
CPenCTB, PalHO03IeKTPOHHOM O60ppbEl. B 3TOM HaIpas-
JIeHUH Ha IepeJHUH IUIAH BBIXOAST 3aAa4H aMILIH-
TYZHO-$a30BOr0 MOAY/ISIIMOHHOIO ITpeobpa3oBaHUS
PafHOCHUTHA/IOM OFHOYACTOTHOIO JIa3epPHOIO H3/y-
YyeHHUs. DTOHM Teme ObLI IOCBAIIeH AoKaIan "CHCTeMBbI
PanHOPOTOHUKM C IIOCTe0BAaTeIbHBIM aMIIIUTYIHO-
$a30BBIM Ipeobpa3oBaHHEM ONTHYECKON HecyInen'
TpyIIbl aBTOpPOB K3 Ka3aHCKOro HaIlMOHAaJIbHOTO
HCC/IeIoBaTe/IbCKOT0 TeXHUUYeCKOro yHHUBEpPCUTeTa
uM. A.H.Tynmonepa-KAM (O.T.Mopo3os, I.H.HabuH
u I.A.Mopo30B).

Jyamna3oH YacTOT CaHTHUMeETPOBBIX /[JHH BOJH,
HCIIONb3yeMBIX [JIS1 Ha3eMHOM WU CIIYyTHUKOBOM paiu-
ocBsi3u, XnuamasoH (X band), mo ompenenenuio IEEE,
rmpocTupaercs oT 8 mo 12 ITiy 3/1eKTpOMarHHuTHOIO CIIeK-
Tpa. ONTHKO-1eKTPOHHBIE YCTPOHCTBA PagHodOTO-
HuKY (‘doToHHBle ALIT" (photonic ADC) 6putH paccMo-
TpeHbl B fdokiaafe A.H.IllynyHoBa
(OAO "HIIK "HHUUJAP") "®oTOHHBIE
LIATT 1 ALITT mi1st X-myariasoda’

PacripenenieHHble BOJIOKOHHBIE
OATYUKU M BOJIOKHA CO BCTPOEH-
HBIMM pellleTKaMHu bparra Mmoryt
CBITPaTh pellaIlylo poib IIpH
CO3JaHUU IIOMeX0yCTOM YU BOK
cucteMbl cBsI3H. C 3TOM TeMOH
6pUI CBSI3aH OOKIAL OITUYecKHue
BOJIOKHA C MAaCCHUBOM Oparros-
CKUX pemeTok’ (KOJMJIeKTHB aBTO-
poB u3 HMHCTHUTYyTa PagMOTEXHUKH
U JneKTpoHUKH PAH, 6enbrup-
CKoro YHHBepCHTeTa ropoga MoHca
U YIbSHOBCKOTO [locymapcTBeH-
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Horo yHuBepcurera: C.M.Ilonos, O.B.Bytos, A.O.Koso-
coBckuM, B.B.BonomuH, H.J1.BopobreB, M.IO.BATKUH,
A.A®orrany, F0.KHaMopoBcRUE). I CO3MAHUS pac-
IIpefie/leHHBIX CEeHCOPHBIX CHCTeM TpebyIoTcs ONTHYe-
ckue BolOKHa (OB), KOTOpble JO/KHBI OTAABaTh 06paT-
HBIM CHUTHAaJ, 3Ha4YUTE/JIBbHO IIPeBBIIIAIONIUMN yPOBEHb
obpatHoro paccestHUS Pastest. O6bIMHO /IS YBeTHYEHHUS
0bpaTHOro CHUrHajJa MPUMEHSIOTCSI BOJIOKOHHBIe 6par-
roBckHe pelleTKH (BBP). 3ammch TaKHX PelIeToK YacTo
BBIIIO/IHSIETCS TOYEYHO, AT 3a IIaroM, Korja cHadasia
CHHMMaeTCsl IOKphITHe OB, IIPOM3BOAUTCS 3aIIKCh, OCY-
LIeCTBJIsIeTCs IIeperokpreiTHe OB C Ilepexomom K cie-
AymolleMy y49acTKy OB C IOBTOpPOM BCeH IIPOLIeAYpBI.
Takas mpouenypa MNPUBOIUT K 3HAUYMTEILHOMY yBe-
JTUYeHHI0 0OpaTHOro CHUTHajla, HO TaK ke IPUBOLUT
K yMeHBIIeHHIO MeXaHH4eCKOK ITPOYHOCTH MacCHBa
BEP. Kpome Toro, koimu4ectBo BEP B TakKoM MacCHBe
OIPaHUYEHO.

ABTopamu paspaborano OB c maccuBoM BBP, 3amuchk
KOTOPOI'O ITPOM3BOAMTCS BO BpeMs IIPOLIECCa BBITSKKHU
OB. ®opmupoBaHre MaccuiBa BEP B TakoM OB BBIIIONTHS-
€TCs C IIOMOIIBI0 YO-1asepa yepes ¢pa3oByro Macky. Komu-
4ecTBO BEP Ha 100 MeTpax Takoro OB MOKeT JOCTUIaTh
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10000 mTyk. Ha paHHBIM MOMeHT OB ¢ MaccuBaMu BEP
HaxXOAST CBOe IIPUMeHeHHUe JI yBelHU4eHMsl UyBCTBU-
Te/IbHOCTH KOTePeHTHBIX AATYHMKOB aKyCTHYeCKoro BO3-
OericTBUs. [Io MHEHHIO aBTOPOB, Takoe OB (puc.2) MoxKeT
HICTIONb30BaThCsl IIPHU CO3JAHHM BOJIOKOHHBIX ITPOLIECCO-
POB [7151 33134 PaIHOPOTOHHUKH.

KondepeHIus 0 MpaBy CTaja HAyYHO-IIPaKTHYe-
ckoH. Ilo MHMIMAaTHBe I'eHePasIbHOro CroHcopa «O3C
CreLrocTaBKa» B paMKaX KoH$epeHLMH ObLIa Opra-
HM30BaHa ceKUMs «MHAycTpus POTOHHUKK», HA 3acefia-
HHUSIX KOTOPOHM YYaCTHHKAM KOH(epeHLHH OblIa IIpes-
CTaB/IeHa IPOAYKLMS OT MHPOBBIX ITPOH3BOAMTEEH
oTpaciy GOTOHHKH M PACCMOTPEHBI OCHOBHBIE 06/1aCTH
[IpHMeHeHH .

I[lepBoe 3acefaHKe ObLIO IIOCBSILEHO BOJIOKOHHOM
onTuKe U KomroHeHTaM (LightComm, AO «HUTHOM
BHII «['OH um. C.H. BaBunosa», Nufern, J-Fiber, Agiltron).
BTopoe - MCTOYHMKAM H3/y4deHHUs (Ta3epHBIM JUOAaM,
OUOAHBIM MAaTpHLIAM, JIa3epHOH 3/eKTPOHHKE, BOJIO-
KOHHBIM Ja3epaM). BbUIM IpeAcTaBlIeHBl AOKIaAbL
0 npomayKuuu KommnaHuil BWT Beijing LTD, II-'VI Laser
Enterprise, Fedal, Orion Laser, Menlo Systems, NKT
Photonics.
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ComepskaHHe [OK/IAIOB TPeTbero AHS 3acefaHHUs
CeKIIMH COOTBETCTBOBAJIO €0 Ha3BaHHUIO: «ONTHYeCcKHe
KOMMYHHUKAIIUH, JAaTYUMKH U PaguoPOoTOHHKa». Kom-
naHus «MHBepcusi-CeHCop» ITPe/ICTABHIIA CBOM CEPHETHO
BBIITyCKaeMble JATYUKH paCIpefe/leHHOM TepMoMe-
TPHH, AHAJTU3aTOPbl CUT'HAJIOB, BOJIOKOHHO-OIITHYeCKHe
KOMITOHeHThl. CHCTeMa MOHUTOPHUHIA CTPOHUTENIbHBIX
KOHCTPYKLIMH KOMITAaHUH "HHBepcHsi-CeHcop' [103BOIsieT
BBISIBUTH PaHHee I0siB/IeH e 1eGeKTOB U IIPeIOTBPATHUTh
paspyuIeHHe 06beKTa WK, HAa000pOT, IIPOAJIHUTH Pecypc
ero paboTsl 6e3 KaIIMTAIBHOTO peMOHTA. CpemH BBIITY-
CKaeMBIX JATYHKOB — IIPUOOPBI KOHTPOJISL HAIIPSIKEHHO-
nedbOpMUPOBAHHOIO COCTOSIHUSI OTBETCTBEHHBIX CTPO-
WTe/bHBIX KOHCTPYKLHM U QyHIAMEHTOB, KOHTPOJIS
CHETOBOH Harpy3KH.

[IpencraButens kommaHuu APEX Technologies
[IOKa3aJl JTMHEHKy TeCTOBOM U HM3MepPHUTeIbHOH aIllla-
paTypsl. BbUIM IIpefcTaBlIeHBl IIPOAYKTHl KOMIIAHHHU
Microwave Photonics Systems (MPS). KitodeBast QyHK-
LK BCer MPOAyKLMHU MPS - Ilepefiada paio4acTOTHOTO
CHUTHaJIa IO ONTHYECKOMY BOJIOKHY. OCHOBHBIE PBIHKHU
cbBITA - CITyTHUKOBBIE CHCTeMBI, GPS-HaBUTALIUSI U CHH-
XPOHHM3AIMs BpeMeHH, pacIpele/leHHble aHTeHHBIE
CHCTEMBI, CHCTEMBI PaIH031eKTPOHHOL 60prObL. [IpaBaa,
Ha IIOCTaBKy obopymoBaHMs, paboTaroliero B JHarla-
30HE YaCTOT CBbIIlIe 18-24 I'T11, BO3SMOKHBI OFpaHUYeHH .
Taxke OBUIM ITpe/iCTaB/IeHBI Pa3paboTKU KOMIIAHME
AA Optoelectronic 1 EOSpace.

Ha xoHoepeHIInM paboTan cTeHn KoMIaHUH "O3C
CrIewrnocTaBKa', I1e BXKHUBYIO MOXKHO ObIJIO IIOCMOTPETh
06pas3Libl KOMIIOHEHTOB K 000pyIOBaHUSI OT TUAEPOB I1PO-
M3BOJICTBA B OTPAc/IM ONTUKU U GoTOHKKU. Ha cTeHpe
6bLIa ITPOIEMOHCTPUPOBaHa PaboTa aHAIM3aTOpa OITH-
yeckoro crektpa Apex Technologies AP2681A ¢ cambIM
BBICOKHM paspellleHHeM B oTpaciu (5 MIm). C momo-
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O6paTHbIN curHan, aob
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Puc.2. Cnekmp ompaxxeHusi maccusa B5P MH020)KUAbHO20
OB ¢ pazau4Hbimu cepouesuHamu

IIBIO 3TOr0 IIPHOOpa YUaCTHUKU KOHPEPeHIIMH CMOIIH
ybemuThCs B BBICOKOM KadecTBe DWDM KOMIIOHEHTOB
KoMIaHuHM Lightcomm. BbUTH IpUINalIeHBI IIpencTa-
BUTE/IH Tpex KoMITaHHWM - Lightcomm (Kurarp) - Chao
Yu, BWT Beijing (KuTai) Haiwei Wang u Bob Lang, Apex
Technologies (®panmus) - Zhenyu Hao. [IpenctaBuTenn
KOMITAaHUM-TIPOM3BOAUTE/IEN OTBETHWIM Ha TeXHHUYe-
CKHe BOIIPOCHI yYaCTHUKOB KOHEpPeHILINH U IIOIe/TH/IHCh
OIBITOM CO3/JaHHMSI HMHHOBAIIMOHHOTO 060pymoBaHUS
1 KOMITOHEHTOB.

B nHHM paboTsl KOoHGEpeHLMH KpyIIHble KOMIIA-
HUM BOJIOKOHHOM HMHIYCTPHU SKCIIOHUPOBAJIK CTEH[IBI
co cBoett npoxyKuuer. Komnanus Rosendahl Nextrom
IIpe/ICTAaBH/Ia FOTOBbIE PelleHu I 115l IIPOK3BOAICTBA CIle-
LIMA/IBHBIX U TeIeKOMMYHMKALIOHHBIX BOJIOKOH U IIpe-
dopm. ONTOBONOKOHHBIE JATUMKU [AJIE MOHHUTOPHHIA
TeMIIepaTypsl II0Ka3asia KoMIaHus "HHBepcus-CeHcop'.
Jlpyrasi mepMcKasi KOMIIaHHS — 3aBof "HMIHKab' - mmpoze-
MOHCTPHPOBaJIa 06pa3Libl IPOU3BOLHMOTO OIITHYECKOTO
Kabessi, B TOM YHC/Ie OINTHYEeCKOro Kabessi, BCTPOeH-
HOT'O B I'PO303aLMTHBIN Tpoc. B 2016 romy 3aBof BBIITY-
ctun bomnee 45000 KM ONTHYeCcKoro Kabens, mepepa-
6otan 6omee 900000 KM OITHYECKOrO BOJIOKHA HOBOTO
IIPOAYKTA.

CeropHs 3aBof, IIpejiaraer 6oree 50 KOHCTPYKI_H/Iﬁ
MarucTpaJIbHOTO M JIOKQJIPHOTO OITHYecKoro Kabess
1151 JII0OBIX ITPOEKTOB. 3aBof "HMIHKa6' 3aHMMaeT IepBoe
MecTO B POCCHH 10 IIPOU3BOACTBY OIITOKAbeTISI.

YyacTHuKY BKBO-2017 BBICKa3aau yAOBIETBOPEHHE
OpraHM3allHel HayYHOTO MEPOIIPUSTH S, YPOBHEM IIpell-
CTaBJIeHHBIX PaboT, BO3MOKHOCTBIO He TOJIBKO 0OCYAHUTh
nocneqHue QyHIaMeHTa/bHble JOCTHKEHHS U IIpH-
K/IaJHble pa3paboTKU B 00/aCTH BOJOKOHHOM OITHKH,
HO U TIOJTy YU Th HMHPOPMALIHIO O HOBBIX IIPOAYKTaX MHPO-
BBIX JINJIEPOB MH/YCTPHAIBHON GOTOHUKH. [ |



