®EOQEPANBHOE ATEHTCTBO

Nno TEXHUWYECKOMY PErYNMPOBAHUIO UK METPONOInKU

HALUMOHAMNBbHLIN rOCT P
CTAHOAPT
aly POCCUMUCKOM 72187.1—
©QEOQEPALUUMN 2025

Ontuka n potoHuKa

ONTUKA UHTETPATNIbHAA

YacTtb 1

OnTun4yeckne BONMHOBOAbI.
TepMVIHbI n onpeageneHns

(1ISO 11807-1:2021, NEQ)

U3paHune ochmymnansHoe

Mockea
POCCHMACKMIA MHCTUTYT CTaHAapPTU3aLUKU
2025

GostExpert.ru
https://GostExpert.ru/gost/gost-72187.1-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70340
https://gostexpert.ru/gost/gost-72187.1-2025?utm_source=pdf&utm_medium=70340&utm_term=page

FOCT P 72187.1—2025

Mpeaucnosue

1 PA3BPABOTAH O6wecTBOoM ¢ orpaHM4eHHON OTBETCTBEHHOCTbIO «Jlasepbl M ONTUYECKUE CUCTEMbI»
(000 «J10C»)

2 BHECEH TexHun4yecknum KOMUTETOM Mo cTaHpaapTusauuu TK 296 «OnTuka u choTOHUKa»

3 YTBEPX[IEH W BBEJEH B JEVWCTBWE lMpukasom ®eaepanbHOro areHTCTBa N0 TEXHWYECKOMY
perynupoBaHuio U MeTponorum ot 4 nonsa 2025 r. Ne 689-ct

4 HacToawuin ctaHaapT paspaboTaH ¢ y4eTOM OCHOBHbBIX HOPMATUBHBIX MOMOXEHWA MEXAYHapoaHoro
ctanpapTta MCO 11807-1:2021 «MHTerpanbHasa ontuka. Cnopapbk. Yacte 1. OCHOBHbIE TEPMUHBLI U 0603HaYe-
HWUA onTUYeckMx BonHoeogoB» (1ISO 11807-1:2021 «Integrated optics — Vocabulary. Part 1: Optical waveguide
basic terms and symbols», NEQ)

5 BBEJEH BINEPBbIE

MNpasuna npuMeHeHUsT HacmMosawWweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHa 2015 2. Ne 162-®3 «O cmaHdapmu3sauuu 8 Pocculickoli ®edepayuuy. MHgpopmalus o6 us-
MeHEHUSX K Hacmoswemy cmaHoapmy nybrnukyemcs 6 exe200HOM (10 cOCMOsHUK Ha 1 sHeaps mekyueao
200a) uHghopMayUOHHOM yKa3zamerne «HayuoHaneHble cmaHdapmebly, a oghuyuanbHbeil mekcm uamMeHeHul
U rMonpasoKk — 8 eXeMecAaYHOM UHOPMayUOHHOM yKkaszamerne «HayuornansHbie cmaHdapmei». B ciyyae
fnepecmompa (3ameHbl) UTU OMMeHbl HacmosAwe20 cmaHdapma coomeemcemayroujee yeedomneHue bydem
onybnukoeaHo & 6nuxalweM 6bINycKe eXeMecsyHo20 UHGOPMAaUUOHHO20 ykaszamens «HauuoHanbHbie
cmaHlapmel». Coomeemcmayow,as UHGhopMayus, yeedoMIeHUe U MeKcmbl Pa3Mewanmcs makxe 8 UH-
ghopmayuoHHOU cucmeme obueao nonk30eaHus — Ha oguuuansHoMm catime @edepansHo20 a2eHmcmaea rno
MexHU4YeckoMy peaynuposaHuro U Memposoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaaguuy», 2025

HacTtodawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCNpoM3BedeH, TUMpaXXmnpoeBaH U pac-
NMPOCTpaHEH B Ka4vecTBe omwumaanoro nsnaHua bes pa3peleHuns G)e,qepaanoro areHTCTBa no TeXHN4YeCKo-
MY perynupoeaHvio U MeTponorum
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BeegeHue

YCTaHOBMEHHbIE B HACTOSALLEM CTaHOapTe TEPMUHLI PACTONOXEHBLI B CUCTEMATU3UPOBAHHOM MOPSIAKE,
oTpaxarolemM CUCTEMY MOHATKI B 0BNacTu UHTErpansHOM ONTUKKM, OTHOCALLMXCS K ONTUYECKUM BONHOBOAAM.

[ns KaxkOoro NOHATUS YCTAHOBMNEH OAVH CTaH4apTU30BaHHbIA TEPMWH.

He pekoMeHOyeMble K NPUMEHEHWI0 TEPMUHbI-CMHOHUMbI NpUBeAeHb! B KPYIMbiXx cKoBKax nocne cTaH-
0apTU30BaHHOrO TePMUHA U 0603HaYeHbl MOMeTon «HpK.».

TepMUHLI-CUHOHUMBbI 6e3 noMeTkl «HpK.» NpuBeaeHb! B KAYECTBE CMPaBOYHbIX OAHHLIX U HE ABMAKTCA
CTaHOapTM30BaHHbIMU.

B andaBMTHOM yKasaTene AaHHbIe TePMUHbLI NMPUBEAEHbI OTAEMLHO C YKa3aHWeM HOMepa CTaTbM.

MpuBeaeHHbIe onpeaeneHns MOXHO MpWU HeoBXOAMMOCTU U3MEHATb, BBOASA B HUX MPOW3BOAHLIE MPU-
3HAKM, PacKpbiBasa 3HAYEeHWUA NCNOMb3YEMbIX B HUX TEPMUHOB, YKasbiBas 06beKThl, BXoaslive B 06beM onpe-
[AensieMoro noHATUs. MaMeHeHus He OOMKHbl HapyllaTk 06beM W cogepkaHve MOHATWIA, onpedeneHHbIX B
HacTosLWEM CTaHOapTe.

B ctaHgapTe npuBeaeHbl 3KBUBANEHTLI CTaHAAPTU30BaHHbLIX TEPMWHOB Ha aHMMMUACKOM SI3LIKE.

B ctaHgapte npueeneH andaBuUTHbIN yKasaTenb TEPMWHOB HA PYCCKOM SI3bIKE, @ TaKkKe angasuTHbIN
yKkasaTenb 3KBUBAINEHTOB TEPMUHOB Ha aHTTIMINCKOM S3blKe.

CTaHOapTM30BaHHbIe TepMKUHbI HabpaHbl MOMYKUPHBLIM LWPUGTOM, UX KpaTkue hopMbl, NpeacTaBneH-
Hble ab6peBnaTypoi, — CBETMbIM, CUHOHUMbI — KYPCUBOM.
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

OnTtuka n cboToHMKa
ONTUKA UHTETPANMbHAA
YacTtb 1

OnTuyeckue BOINMHOBOOHLI.
TEpMHHbI U onpegeneHnA

Optics and photonics. Integral optics. Part 1. Optical waveguides. Terms and definitions.

Oarta BeegeHna — 2026—01—01

1 ObnacTtb NnpUMeHeHunA

HacTtoawmn CTaHgapT yCTaHaBliMBaeT TepMUHblI U onpegeneHna OCHOBHbIX NoHATUIA B obnacTtu
VIHTBFpE!J'IbHOﬁ ONTHUKN, OTHOCALLUWXCA K ONTUYHECKMM BOJNMTHOBOOAM.

TepMI/IHbE, YCTaHOBINEHHbIE HACTOAWMM CTaHO4apToOM, PEKOMEHAYIOTCA ONA NPpUMEeHeHWA BO BCeX BUOaxX
OOKYMeHTauunn n nutepartypbl, BXOOALIWX B ccbepy nencreus p850T no CtaHgapTusayun 1 UCnonb3yoLlinx
pes3ynbraTbl 3TUX paGOT.

HacTtoauwumn CTaHOapT pacnpocTpaHAeTcAaA Ha onTudecCKne BOJTHOBOAbLI, NMpMMeHAeMble B ONTUYECKUX

anemMeHTax MHTEFpaJ’IbHOﬁ ONTWKN 1 Na3epHbIX YMnax, NCrnorib3yeMbiX B JTMHUAX ONTUHECKOWN CBSA3M WM AaTyK-
Kax nany4eHus.

2 TepMuHbI U onpegeneHus

OCHOBHGLIe TEPMWUHbLI U onpegeneHnA

1 MHTerpanbHaa onTuka: Pasgen onTuKW, paccMmartpuBarwWWi NocKue integrated optics
BOMHOBOAHbIE OMNTUYECKWE CTPYKTYDbl, M3roTOBNeHHbIe Nnbo B nognoxke, nnbo
Ha NMoanoXKe, BKMOYaA ONTUYECKWE 3reMeHThl, MCNoNb3yeMble Ans BBoAA W Bbi-
BOAa U3NyYeHus.

MpumeyaHuns
1 WHTerpaneHasn onTuka pacnpocTpaHaeTcs Ha CTPYKTYPbI, BbINOMHSAIOWWE Kak ONTUYECKWUE, TaK U ANeKTpoonTuye-
Ckne YHKUMM, HanpUMep 3MNeKTPOAbL!, BbIMOMHALMNE dYHKLUMKW YNpaBneHWsa BONHOBOAAMM, Na3epsbl ¥ AETEKTOPSI.

2 [oHaTus I/IHTeraJ'IbHOﬁ ONTUKKM HEe pacnpoCTpaHAKTCA Ha WHble MUKPOTEXHOMNOIMKW, Takne Kak MWUKPOINEKTPO-
HWKa 1 MUKpOMEXaHWKa.

2 onTuvecku BonHoBopn: OnNTUYECKUA aneMeHT, NpeaHaszHavyeHHbIA ona waveguide
nepegayu ONTUYECKOro U3NyYeHUsl, COCTOALLMA U3 NIOCKOM BOMTHOBOAHOW OMNTU-
UYECKOWN CTPYKTYpPbIl, ONTUYECKOE U3MYyYEHME B KOTOPOIW HaMNpaBnsieTcs 33 CYeT pas-
HWULbI TMOKa3aTens npenoMneHus 6onee BbLICOKOTO Y CEpALIEBUHBI MU Bonee HU3Koro
y oBono4ku.

MpumevaHunn
1 OnTUYECKOE M3ny4YeHWe B BONMHOBOAE PacnpoCTpaHaeTca B BUOE MOA.
2 Mcnonb3yemelil B MHTErpaneHOW OMNTHKE TEPMMWH «Mf0CKas BOMHOBOAHAs ONTMYecKas CTPYyKTypa» MpUMeHs-

eTCA OnAa onucaHuA nnaHapHoﬁ, T. €. I'IOBerHOCTHOI?I TEXHONOIMMU M3roToBneHMA KU He npegnonaraet ninoCKOCTHOCTb
NOBEPXHOCTH.

MapaHune ochbuumnansHoe
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3 [nsa onucaHus pacnpocTpaHeHUs OMTUYECKOro U3My4eHWsi B ONTUYECKUX BOMHOBOAAX WCMOMb3YHT AeKapToBy
cucTeMy KoopguHat (cM. pucyHok A.1).

3 cepaueBMHa: YacTb ONTUYECKOro BOJSIHOBOAA, OnpedensroLlas 40onyCcTun- core
MYH MOWHOCTb ONTUHECKOIo U3Nny4YeHus.

4 obono4ka: YacTb ONTUYECKOTo BONMHOBOAA, OKPYXKaKLaa cepaueBuHy. cladding

MpumevyaHwuna

1 B onTuyeckux BOMHOBOA4ax ODOMOYKA WMMEeT HEeCKONMbKO CroeB, KOTOpble ODObIMHO COCTOSAT M3 pasHbIX
marepuanos.

2 Y onTuyecknx BONHOBOAOB PasnMYaloT HUXHIOW 0BOMNOYKY M BePXHIoH 060no4ky.

5 nognoxka: CTpyKTypa, Ha KOTOPYK HaHOCHAT UMM B KOTOPOW M3rOTOBMEH substrate
ONTUYECKWUIA BONMHOBOA,

6 cynepnognoxka (Hpk. cynepcmpam, Hadnoxka): Matepuan o6onoqku superstrate
WIN MHOW CTPYKTYPbI, KOTOpPas OKpyXKaeT cepdLeBnHY ONTU4ecKoro BONMHOBOAA.

MpuMevyaHue — InemMeHTbl, He OKasblBaKLMe BMUSAHWA HA ONTUYECKWe CBOWCTBA BONHOBOAA, He Krnaccu-
(PULMPYIOT KaK CynepnoasiokKy, HanpuMep, aneKkTpod, KOTOPbIM HECMOTPS Ha TO, YTO MOKPLIBAET BOMHOBOA, He BIUAET
Ha ONTWYECKWE CBOMCTBA BOMHOBOAA (M3-38 HAMNWMYKS CNELMANLHO0 ONTUYECKM U30MMPYIOLLETO CMos).

TepMUHbI, OTHOCALLWECHA K MOAaM

7 mopa: OnpefeneHHas KOH(UIypauusi aMeKTpoMarHUTHON BOIMHbI, OMK- mode
CblBalOLLAsA pacnpocTpaHeHne anekTPOMarHUTHbIX BOMH B BOMOKHE, U ONUChbIBae-
masi MaTemMaTU4yeckuM pelleHnem ypaBHeHus Makceenna.

MpumevyaHwna

1 Kaxgaa moga onpegensieTcs B COOTBETCTBUM C €e MOpsSAKOM B BEPTUKaNbHOM W rOPU3OHTanbLHOM Hanpaene-
HUSX 1 Nonspusaumnei.

2 Mo nongapusaumm pasnuyaroT TE- 1 TM-Mogbl, COOTBETCTBYIOLLME rOPU3OHTaNEHOMY W BepTUKaNeHOMY Hanpas-
NEHWUIO NONSAPU3aLIMN.

3 lNopsgok Mog No ropu3oHTanNLHOW U BEPTUKANBHOW OCAM 3a4aeTca MHOEKCAMU «i» U «j», T. e. TE,-J- unum TMI,,:‘-

8 HanpaeneHHas mopga (Hpk. Hanpaensemas eonHa): Moga, MOLHOCTb guided mode;
KOTOpPOWM MOHOTOHHO 3aTyXaeT B MONepevyHOM HanpaBneHuu OT cepAueBWHbl BO- guided wave
NOKHAa, HO OCTaeTcd NOCTOSHHOW NPY NPOAONLHOM pacnpocTpaHeHuu No cepaue- (deprecated)
BUHE.

9 HanpaBneHHasA Moda C nonepe4vyHbIM HanpaBneHUWeM BeKTopa 3nek- transverse electric
Tpu4veckoro nonfA; TE-moga: Moga, y KoTopoi BekTOp 2MneKTpWUYeckoro nors mode;

HOpMarneH K HanpaBneHW pacnpoCcTpaHeHus:, T. €. BEKTOP 3NeKTPUYECKoro nons TE-mode

TIeXNT B NOMNepevHON N0CKOCTH (Xy-NIOCKOCTH).

MpumevyaHuda

1 B nonockoBbix BONMHOBOAAX pacnpocTpaHaoTca MOAbl C HEHYNEBOW COCTABNAIOLEN ANEKTPUYECKONO U MarHnT-
HOrO MonA B HanpaBneHWM pacnpocTpaHeHns.

2 Ynctele TE- n TM-mogbl BCTpevarTcs B NnacTUH4YaThbIX BOMHOBOAAX. B nnacTuHYaTbIX BOMHOBOAAX BEKTOP
anekTpu4yeckoro nons TE-mogbl HanpaeneH no ocu ¥ (CM. NpunoxeHue A).

3 CoctosiHue nonspusannum Mogpbl B ONTUYECKUX BONTHOBOAAX ONPEeaensaoT OTHOCMTENBHO NOBEPXHOCTY NOOOMXKKA.

10 HanpaBneHHas mMoga Cc nonepevyHbIM HanpaBrneHUemM BeKTopa Mmar- transverse magnetic
HUTHoro nonfA; TM-moga: Moga, y KOTOpOoi BEKTOP MarHWTHOTO MOMA HOpMarneH K mode;
HanpaeBMeHWo PacnpocTpaHeHus, T. 8. BeKTOP MarHMTHOIO NONs NeXuT B nonepey- TM-mode

HOWM NNOCKOCTU (Xy-NMNOCKOCTU).

MpumevyaHue — B nnactvHYaTbix BOMHOBOOAX BEKTOP MarHuTHoro nons TM-mMofbl HanpasneH no ocu y
(cMm. NpunoxeHne A).

11 3atyxawouwee none: MameHswleecs BO BpeMEHW 3MeKTpoOMarHUTHoe evanescent field
none, amMnnuTyga KOTOporo GLICTPO U MOHOTOHHO 3aTyxaeT B MOMepevyHoM Ha-
npaeneHny oT cepaLeBnHbl 6e3 conyTcTByoLWero ha3oBoro caBura.
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12 3aTyxawowuin pexum: Pexum pacrnpocTpaHeHus ONTUYecKora nanyde- leaky mode
HUA MO BOMOKHY, NMPWY KOTOPOM MPOUCXOOMUT rnepefada aHeprun Kak B nonepeyHom
HanpaeneHun, Tak U NPOAONLHOM HanpasneHun, Npyu 3ToOM B NPOAONbHOM Hanpas-
neHwy HabnogaeTcs 3aTtyxaHue.

M puiMeEeHYHaHUeE — SaTyxaHMe OnNTUHEeCKOro UanyyeHma B NnpogosibHOM HanpabBneH nponcxognTt mn3-3a no-
Tepb Ha pacnpocTpaHeHre No BonHoeoay

13 pexum nanydeHusa: Pexwmm pacnpocTpaHeHWUs onTUHecKoro UanyyeHus radiation mode
Mo BOMOKHY, MPU KOTOPOM NPOMUCXOOMWT Nepegadya SHepruu B nonepeyHoM Hanpae-
NeHWn 3a npegensl cepaLeBuHbI.

14 opHOMO[OBLIA BOMHOBOA: BonHoBOZ, MO KOTOPOMY MOMKET pacnpo- single-mode
CTpaHATbLCSA TONBbKO OfHa HanpaeneHHas moaa. waveguide

NMpumeyanune — Mopga, pacnpocTpaHsemas No OOQHOMOAOBOMY BOIHOBOAY, MOXET MMETb OOHO M3 ABYX
OpTOroHarnbHbIX COCTOAHUI nonapusauunn.

15 MHoromopgoBLIN BonHoBoA: BonHoBogd, Mo KOTOpPOMY MOXET pacnpo- multimode
CTpaHATLCA Bonee 0QHOWM HaANpaBnNeHHoN Moabl. waveguide

16 BonHoBoAHas oTceyka: [lepexop OT pexuma pacnpocTpaHeHus B BOM- waveguide cutoff

HOBOOE Hal'lpaBJ'IEHHOUI MOAbI K 3aTyXakleMy pexumy Ui pexnmy nany4eHus.

17 ONWHa BOMHbI OTCeYKU: [rTMHA BOMNHbI OMTUYECKOrO W3MyYeHWsl Ha- cutoff wavelength
MpaBneHHoi Moakl, MPYU KOTOPOW MPOUCXOAWT BOMHOBasA OTCEYKa.

MpumeyaHwunna

1 W3-3a obwel mManoi AnuHbl ONTUYECKUX BONHOBOLOB M3MEPEHHOE 3HAYeHWe AMWHBLI BOMHBI OTCEYKM CUMBHO
3aBUCUT OT BOITHOBOOHOM ONTUYECKON CTPYKTYPbI.

2 [ns naMepeHns OnvHbl BOMHbI OTCEYKM W3roTaBNMBaloT CreumanbHble BOTHOBOAHbLIE ONTUYECKUe CTPYKTYPhbI.

3 Metogb! n3amepeHus, Mcnonbayemele Ans ONTUYECKUX BOMIOKOH, HE NPUMEHWUMbI K ONTUYECKUM BONTHOBOAAM.

4 B BONOKOHHOW ONTUKE TEPMWH «AMNWMHA BOMHbI OTCEYKU» WUCMONL3YIT AN ONMCaHWA ANWHBI BOMHBI OTCEYKM
MOkl BTOPOro Nopsiaka, T. K. OCHOBHAas Moda CUMMETPUHHOIO ANaNeKTPUYEeCcKoro BONHOBOA4A He MMEET OTCEeHKW, a AnuHa
BOMHbI OTCEYKM MOQbl BTOPOro Nopaaka onpefensieT CoCTOAHNe 0OOHOMOLOBOIO pexxnma.

18 adhpeKTMBHLIA NoKasaTenb NPenoMneHus Moabl N,g: OTHOWeHWe effective refractive
CKOpOCTK CBeTa B Bakyyme K pa3oBOi CKOPOCTW HanpaBneHHOW Mofbl. index of mode

MpumeyaHwus

1 Kaxxgasa moga, cnocobHas pacnpoCTpaHATLCH MO BOSIOKHY, MMeeT COBCTBEHHbIE 3(DMEKTUBHBLIA N 3KBUBANEHT-
HbIW NOKa3aTenu NPenoMneHus.

2 3dhexTnBHbIA NoKasaTenb NPEnoOMMNeHNs 1 . 3aBUCHT OT pa3MepoB BONMHOBOAA U Npodunsa nokasatens npe-
TOMINEHWA BOMHOBOAA, BKMOYAA cpeqy, NpuUnerarLLyo K cepaueBruHe BOMHOBOAA, W ANWHY BOIMHbI.

3 OhheKTMBHBIA NokasaTens NPenoMNeHust N BLIYUCNAKT No dopmyne

Rl
off ) (1
kg
roe B S NOCTOAHHaA pacnpocTpaHeHWA MOAbl B BONMHOBOOE,
kU — NOCTOAHHAA pacnpocTpaHeHuA MNMOCKOW BOMHbLI B BaKyyMe.

4 3KBMBANEHTHbIA NOKa3aTenb npenoMmneHna ﬁ‘eq MCNONb3YHT ONA BblpaXXeHUA BENMYKHDbI, aHanoru4yHomn «rpyn-
NoBOMY NoKasaTenw», 1 BbIMUCNAKT AnA obbemMHoro MaTepuana c nokasarenem npenomneHusa n no cbopmyne
dn dn
MNgg=H+Kg——=n—-h—.
oq 0 2)
dk dx
5 3¢)¢)EKTHBHblﬁ nokKasaTterb nNnpenoMmneHna CBA3aH C MEXMOOOBbLIM paCcCTOAHWMEM pe30oHaTopa, U ero 3Ha4eHue
BbIMUCNAKT Mo cbopmyne

2
A
A\ =D
2Ny (3)
3
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rae A — paccTtoAaHne mexgy coceaHMMuU MogamMuy pe3oHartopa;
}\'O — MakKCUMyMm FIpOCbVIHFl JIMHUW YCUNEeHNA pe3oHaTopa;
L — onTtuyeckas gnwvHa pes3oHaTopa.

TepMUHbI, OTHOCALLME K MOKa3aTerno npenomMneHusn

19 npothunb nokasatensa npenomneHusa: OyHKUMA, Bblpaxawllasa 3a- refractive index
BMCMMOCTb NoKazaTtensi npenoMneHus oT NoroXeHus BONHOBOAA B NonepeqyHoM profile
cedeHun n(x, y).

20 cTyneHYaTbli nNpodunb NokasaTtensa npenomneHus: Mpoduns no- step index profile

Kasartens nperoMneHns, KOTOPLIA XapakTepuayeTca MOCTOAHHLIM rokasaTenem
npenoMneHns BHYTPU cepdueBuHbl BOMHOBOAA U pe3KWM NadeHueM nokasaTens
NpenoMneHns Ha rpaHuue Mexay cepaueBuHON 1 0Bonoqkon (MOoANOMKON Unu
CyneprnoanoxKom).

MpumevyaHuna

1 WuprHa nepexofda nokasartens npenomMneHns HaMmHoro 6onelue ANUHBI BOMHbLI U3MYYeHUs.

2 lNpepgnonaraetcs, YTO 3Ha4YeHWe NokasaTens NpPenoMieHns ABNAeTCS NOCTOAHHBIM, HO MPY onpeaeneHHbIX yc-
NOBWAX 3HAYEHNE MOXET M3MEHATLCS.

21 nepemeHHbIA Npodunb NoKasaTena npenomMmneHus: MNMpoduns noka- graded index
3aTerns nNpenomreHusi, B KOTOPOM MokasaTenb NpenoMrneHnst CepaLleBUHbl U3Me- profile
HAETCH B 3aBUCMMOCTW OT PacCTOAHWUS OT OCK.

M ppmMmedHaHne — I.UprHa obnactu nepemMeHHoro I'IpOCbVIJ'lH noKasartend npenomMmneHna HamHoro GonblLue
ONMAHBI BOINHBbIL.

22 oTHOcCUTenbHaA pa3HOCTb NokasaTenew npenomneHunsa A: OTHocu- relative difference
TenbHasa pasHOCTb MokasaTenewn npenoMmieHns cepgueBnHbl U 000N04KM BOMHO- of refractive index
BOda.

MpumeyaHue — 3HaYeHUE OTHOCUTENLHOM PA3HOCTU NokasaTenein NpenoMneHus BeIYUCAIOT No hopmyne

2 2
Dpax — N
A= max 2 cl, (4)
2"0"
e Npmax — MaKkcumanbHoe 3HauyeHue nokasaTens NpenoMneHus cepaleBnHbl;

Ny — MNoKasaTenk NpenomneHnsa oGonoyku.

23 yron npuHaTtua @ (Hpk. makcumansHeil yzon npuHamus): OnpeneneH- acceptance angle;
Has B MNIMOCKOCTU NafeHus NonoBWHaA yrna pacxo4MMOCTU ONTUYECKOro U3nyde- maximum
HUA, KOTOPOE UCMbITbIBAET NOMHOE BHYTPEHHEE OTPaXKeHWe Ha rpaHule pasgena acceptance angle
cepaueBuHa-obonoYka 1 pacnpocTpaHseTcd Mo BONHOBOAY. (deprecated)

MpumevyaHun
1 Yromn NpuHATUS BbIYMCNAKT no dopmMyne

B=arcsin,/nc?° —nf; , (5)

rae n., -— noKasaTenb NpenomMneHns cepaueBmHbl;
1, — MNOKa3aTernb NPpenoMneHna 0B0no4KK.

2 TOpW3OHTanNbHbI W BEPTUKANbHbIA YITbl NPUHATWUS HEKPYIMOro CMMMETPUYHOTO BOMHOBOZA MOMYT BbITh
pazHbIMU.

3 Yron npuHATWUS ONpeaensiioT KaK NMonoBKHY yra ConpsiKEHHOrO My4yka, TOrAa Kak yron pacxoAvMMoCcTy Nas3epHo-
ro U3Ny4YeHUs ONpedensitoT KaK NosHbIA yron.

24 uyncnoeasa aneptypa NA: [NapameTp, xapakTepuaylwnin aeKTns- numerical aperture
HOCTb BBOAA ONTUYECKOr0 U3My4eHUs B BOMOKHO.
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MpumevaHwun
1 3HayeHue YUCrOBOW anepTypbl BbIMUCNAKOT No dopmMyne

1, 1 /n2 _p2
NA=—sinB=—.(nS, —ng,
p co — Mgy (6)

g o

rne ng — nokasatenb NPpenoMneHna cpefbl BHE BOMOKHA.
2 L‘II/ICJ'IOByl'O aneprtypy BONHOBOOAA CO CTyneH4YaTbIM I'IpOCbMJ'IeM nokasartend npenomMrneHna BbIYUCNAKT No

dopmyne
N 2 7
NA=nZ —n2, (7)
rge HCO — NoOKasaTenb npernoMneHnsa cepaueBUHbl;
nc! — NOKaszaTterb npenoMmneHns obonouyku.
25 HOopMMpoOBaHHasa 4YacTtoTa V, Vy: BespasmepHbiin 0606LLEeHHbIR napa- normalized
MeTp ONTUYECKOro BOMTHOBOAA, OMUCLIBAKLWWIA TENECHbIA Yron NpUHATUS onTude- frequency;
CKOro uany4veHust onpeneneHHon AnnHbl BOMHbI. V-number

MpuMmeyvyaHud
1 3HayeHWs HOPMUWPOBAHHOW YaCTOThI MO OCAM X U ) BEIYUCIIAIOT NO cneayrLlwmMM opmMynam:

2no
Vi ==X NA; (8)
A
2‘me
V, = NA, 9)
roe o, — Paguyc cepALeBUHbl BOMOKHa MO OCK X;
o, — Pajuyc cepAleBuHbl BONOKHA NO Ocu y;
& — [AnNWHA BOMHblI ONTUYECKOTO U3MYYeHUs, PACNPOCTPAHAOLLETOCS MO BOMOKHY;
NA — uJucnosas anepTtypa.

2 3HadYeHnsa HOPMMPOBAHHOW YacTOThl MCNOMNBL3YIOT ANA pacyeta Mog,.

26 yron BeBoga: MakcumarnbHbIW yron Mexay HanpasrneHnemM onTUYecKoro launch angle
W3ny4eHns, nNagakLLlero Ha Bxo4 BOMHOBOAA, M OCbK BOMHOBOAA, AMNS KOTOPOTO
BbINOMHSAETCS YCIOBWE NOMHOI0 BHYTPEHHENO OTPaXeHWs, T.€. BbIMONHAETCA yCrno-
BYE pacnpocTpaHeHns ONTUYECcKOro U3ny4eHus no BOMHoBogY.

27 yron BeiBoga: MakcumanbHbIi yron Mexay HanpasneHnemM onTUYecko- output angle
ro U3ny4eHusi, BbIXo4sLWero U3 BOITHOBOAA, W OCbI0 BOITHOBOAA, ONSA KOTOPOTO Bbl-
MOMHAETCA YCINOBWE MOMHOMO BHYTPEHHETO OTPaKEHUS.

28 guarpamma HanpaBneHHOCTU B GnMxkHen 3o0He: [padmueckoe npen- near-field pattern
cTaBneHue pacnpegeneHunss MOWHOCTH ONTUYECKOrO U3NyYeHUs B NNOCKOCTH nep-
NeHaUKYNApHOW OCK BOMHOBOAA, OMUCHLIBAKLLEE pacnpefeneHnue MOLWHOCTU Ha
TOpLUEBOM rpaHy BOMHOBOA4A WIM Ha O4eHb BrM3KOM pacCcTOsHUK K HeR.

MpumMeyaHud

1 Mockoneky gnarpaMmy HanpaeneHHOCTM B BrvKHEeN 30He CHUMAIOT Ha oYeHb Brnr3koM paccTosHWM OT Topua
BOMHOBOAA, TO CYMTAIOT, YTO BNusHWE gudpakumMn Ha guarpaMMy HanpaBneHHOCTW npeHebpexumo mano, v npegno-
nararoT, 4T0 guarpaMmMa HanpaeneHHOCTU B BrivKHeln 30He onucbiBaeT pacnpegeneHne nNoTHOCTA MOLLHOCTU BHYTPK
BOMHOBOAA, HAa3bIBaeMOe pacnpegeneHsmemM nons Mog.

2 lNMonHasa wwpwHa, NpyM KOTOPOW 3HaYeHWe MOLLHOCTM ONTUHECKOro M3Ny4eHWs COCTaBMNSET MOMOBUHY Makcu-
MarnbHOro 3Ha4YeHWs1, Ha3biBaKT MOMHOMN WKUPWUHOKM Ha nonyebicoTe (FWHM).

3 B omnuume oT onTUYeCKoro BOMokHa B DOMBLUMHCTBE Cly4YaeB ONTMYECKWIA BONHOBOA UMEET aCUMMETPUYHBIIA
npothune nokazaTens NPenoMneHns B BEPTUKaNbLHOM HanpasneHuu, No3aToMy pacnpeneneHve MoLLHOCTU ONTUYECKOTO
nany4yeHus B GrnKHeR 30HE CUMMETPUYHO B TOPU3OHTANBHOM M HECUMMETPUYHO B BEPTUKANEHOM HaNpaBneHun.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 9/20
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-72187.1-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70340
https://gostexpert.ru/gost/gost-72187.1-2025?utm_source=pdf&utm_medium=70340&utm_term=page

FOCT P 72187.1—2025

29 ueHTp guarpaMmmMmbl HanpaBneHHOCTU B GNkHen 30He: [NonoxeHue near field pattern
MaKkcuMyMa gvarpammbl HanpaesneHHOCTH B BrviXKHEen 30He. center

30 pasMep nATHa; nonywupuHa W, W,o, wyj, Wy PaCCTOHH_wﬂ Mexay spot s_ize;
LEeHTPOM guarpamMbl HanpaBfeHHOCTW B ONWXHEA 30He OCHOBHOW MOAbl M half width

ToukoW, roe [ayccoBbid Npodunib MHTEHCUBHOCTMW, annpoOKCUMWPOBAHHLIW Mo
thakTM4yeckoMy Npocunio, nagaeT fo ypoBHs 1/e2 0T MakcUManbHOro 3HaYeHns B
LeHTpe No ABYM FOPM30OHTanNbHBIM M BEPTUKAMNbHbIM HANPaBNeHUAM.

MpumevaHuna

1 w,q, Wy, W4, Wy, — pasmepbl NATHA, OnpefeneHHbie B OTpUUaTeNbHOM U NONOXUTENbHON 0BnacTsax B Ha-
NpaBneHusix X 1 y COOTBETCTBEHHO.

2 Pasmep nsATHa w, AnA CyYas CUMMETPUYHON AMarpamMmel HAMPaeneHHOCTM BEIMUCTISIOT Mo chopmyre

%

w s
4 [ 1% (x)dx
Wy=|—"—""1 .
| X7 (x)ax (10)
roe f2(x) — npodKnb MHTEHCUBHOCTM (MOLLHOGTH).
31 wupwuHa nona moael W,, W, Cymma paccTosiHUA OT W, [0 W,, B 0- mode field width

PU30HTaNbLHOM HanpaeieHWn (NO OCK X) UMK PAcCTOSIHWUA OT Wy, RO W, B BEPTH-
KaneHOM HanpaeneHuun (Mo ocu ).

32 acuMmeTpus AvarpaMMbl HanpaBneHHOCTU B GnnxHen 3oHe A, Vv near-field pattern
MapameTp, ONUCLIBAKOLLNA OTKNOHEHWE AuarpaMMbl HanpaeneHHoCTH B BrivkHen asymmetry
30HE OT CMMMETPUYHOMN.
MpumevyaHme — 3Ha4eHUe acCUMMETPUM AuMarpammbl HaMPaBEHHOCTW MO OCAM X WM Y BbIMUCISKOT MO
chopmynam:
A, =M- (11)
[Wx1 +Wx2:|
[Wy1-Wya]
A, = ¥l (12)
I:Wy1 +Wy2:|
33 mmameTp nona Mopgbl: [lapameTp OnA 0QHOMOAOBbLIX BOMHOBOOOB, mode field diameter

onuckIBaLUA LWWPKWHY NOJA pacnpoCTpaHALWErocda B BONOKHE ONTUYEeCKOro ns-
nydeHud, onpenerneHHoro no ypoBHW 1/82 OT MakCcumMarbHOW UHTEHCUBHOCTU.

MpuMmeyaHud

1 MNpwu pacnpocTpaHeHn ONTUYECKOro M3MyYeHWa Mo OOHOMOLOBOMY BOMOKHY NMyY cOXpaHAeT npoduns none-
PEYHOro pacnpeneneHnss MHTEHCUBHOCTM, Brinakuni K FayccoBoMy pacnpegeneHumio.

2 [uameTp nons MoAdbl onvckIBAET WMpWHY [@yccoBoro pacnpeneneHns no yposHio 1/e2.

3 [Ons obosHaveHue ncnonb3yT cokpawleHne MFD.

34 puarpamma HanpaBneHHOCTW B AanbHel 3oHe: [paduyeckoe npeg- far-field pattern
cTaBneHne pacnpegeneHnst MOLLHOCTM ONTUYECKOro U3NyYeHns B NNOCKOCTY nep-
NeHOVKyNApHOM OCU BONHOBOAA, OMNUCLIBAKLLEE pacnpefeneHne MOLHOCTKU Ha
TakoM paccTOSHMKM OT TOPUEBOW rpaHK BONMHOBOLAA, MPW KOTOPOM pacrnpegeneHue
MOLLHOCTM B NMOMNEpPeYHOM CeYeHUM NMepecTaeT U3MEHATHLCS.
MpumevyaHue — [Ona oNTMYECKUX BONHOBOLOB hOpMa AMarpaMMbl HanpaBreHHOCTU B AanbHEN 30He 3a-

BUCUT OT POpPMbI U MOMOXKEHWUA KPAEBOW NOBEPXHOCTU BOMNHOBOAA OTHOCWMTENLHO LEHTPa AMarpaMMbl HanpaeneHHOCTH
B ONWKHEN 30HE.

TepMVIHbI, OTHOCHLIMECH K XapaKTepucTukKkam

35 pucnepcunA: 3aBMCUMOCTbL CKOPOCTM pacnpoCTPaHEeHWs OMNTUYECKOro dispersion
M3rny4YyeHna B Cpefe OT ero AMWHbl BOMHbI.
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M puMedHYyaHune — TE‘pMMH «ancnepcrua» NCnonb3ywT And OnNMcCaHWA 3aBUCUMOCTH CbMBMLIECKVIX CBOWCTB OT
ANWHBI BOIMHBI. ,u]'lFl napamMmeTpoB, ONUCbIBaeMblX B JaHHOM nogpasgene, KotTopble MMEeT 3aBMCUMMOCTE OT ONWMHbI BOIN-
Hbl, YKa3bIBakOT UCMONb3yeMyH ONUHY BOJITHbI.

36 xpomartuyeckas gucnepcus: [ucnepcus, BO3HMKaOLWAsA n3-3a HeKore- chromatic dispersion
PEHTHOCTU MCTOYHWKA M3MNYYEHWS 1 ABMAOLWAAcA koMBuHaunen aucnepcuin mate-
puana v BONHOBOAHOW OMCNEPCUN.

MpumeyaHusd

1 Ceasb mexay nokasaTenem npenomMneHvs u AnMHON BOMHbI MOXET BblTb HENOCpeacTBEHHO NepeHeceHa Ha
ha3oBylo ckopocTb. [epeHoc Ha rpynnoByko ckopocTe Gonee CNoXeH W NPUBOOWT K NOHATUIO OMCMEPCUX FPYNNOBON
ckopoctu (GVD).

2 B onTtuyeckux BOMOKHaX XpomaTnyeckas OMCNepcus OMNMCbIBAESTCs Kak 3aBUMCUMOCTb FPYMMNOBbLIX CKOPOCTEM
MOA OT OMNWHbBI BOTHBbI.

37 pucnepcua matepuana: 3aBUCMMOCTb NoKasaTensa NpenoMneHus Ma- material dispersion
Tepuana oT ANUHbLI BOMHbLI N3MNy4YeHNs.

38 BonNHOBOAHaA AuUcnepcusa: 3aBMCUMOCTb 3(P(EKTUBHOIO NokKa3saTens waveguide
NpPenoMieHns Moabl OT NPOMUIA NoKasaTens NpenoMIeHnsa U ANTMHbI BOMHbI On- dispersion
TUYECKOTo U3nyyeHuns.

39 mogoBas gucnepcun: Pa3HoCTb pa30BbLIX CKOPOCTEW MO, pa3Horo no- mode dispersion
psaKa Ha O4HOW W TOW e OINMHE BOJTHbI.

40 pByny4enpenomrneHuve BonHoBoga B: PasHocTb Mexay addekTus- waveguide
HbIMW WITA 3KBMBAMEHTHbIMMW NoKasaTensaMn nperioMneHna OpToroHanbHbIX Nong- birefringence

pu3oBaHHbix TE-mog n TM-mog ogHoro nopsigka.

MpumeyaHus
1 3HaveHue ABynNyYenpenoMneHs BONHOBOAA BEIMUCNAIOT no dopmyne

B = ngg e — Negr - (13)

2 [Oeyny4yenpernomneHve B BONMHOBOAE MOXET ObiTb 0ByCNoBnNeHo:

- MaTepuanom MNoanoXKkn, KOTOpbIN MOXET BbiTe ABYNyYenpernoMnsowmm;

- MeXaHW4eCKUMW HanpPseKEHNAMK, BOHUKAIOLWMMX B NPOLECCE W3rOTOBNEHWS BOMHOBOAA;

- FEOMETPUYECKUM ABYMYyYEnpenoMneHrem, NoABNsIoWMMCa Npyu NPOCTPaHCTBEHHOW acuMMeTpun npoduns no-
KasaTtens npenomneHus;

- MOBEPXHOCTHO-MHOYUMPOBaHHLIM OBYNy4YenpenomneHMem, MosiBnaoWwyrMca npy pacrnpocTpaHeHun opToro-
HanbHO-NONAPU30BAHHEIX MOA,.

TepMHHI:i, OTHOCAUMEeCA K noTepAM U ocnabneHuUo ONTUYECKOTO na3ny4vyeHua

41 notepwu; ocnabneHue: OTHoweHne 0bLEen MOLWHOCTU ONTUYECKOrO M3- losses; attenuation
NydeHMA, NO4aBaeMoro Ha ONTUYECKAA BOMHOBOZ, K ODLLEA MOLHOCTW onTu4e-
CKOro M3ny4eHus, BbIXOOSALErO U3 ONTUYECKOro BONMHOBOAA.

MpumeyaHuna

1 Ons WHTEerpanbHbIX ONTUY4ECKNX 3NEMEHTOB NOTEPKU MOLWHOCTU CBA3aHbl C Nnonepe4vHelM cedeHUemMm BONHOBOAA.
2 nOTepM B ONTMYECKKUX BONHOBOOAX BblpaXalkTCcA B neunbenax.

42 BonHoBOAHbLIe NOTepM a,. YMeHblUEHUE MOLLHOCTK ManydeHusa P no waveguide losses
HanpageneHWo pacnpocTpaHeHUs ONTUYECKOro U3NyYeHUs B BONHOBOAE, Bbipaxa-
emMoe B norapugpmmyeckomM maclutabe.

MpumeyaHue — 3HayeHWe BONHOBOOHbLIX NOTepPb o, AB, BLIMMCAAOT No (hopmMyne

rae Py — MOLWHOCTE M3ny4yeHnss Ha BXOOHOM KOHLe BOITHOBOAA,
P, — MOLHOCTbL U3MYYEHWUS Ha BbIXOLHOM KOHLIE BOMHOBOAA.
43 noTepwu pacnpocTpaHeHuMsa no BoriHoBogy ¢: OTHOLWeHWe BONMHOBOA- waveguide
HbIX NOTEpb B OAHOPOOHOM BONMHOBOOE K ANMHE BONMHOBOAOA. propagation loss
7
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 11/20

CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-72187.1-2025


https://gostexpert.ru?utm_source=pdf&utm_medium=70340
https://gostexpert.ru/gost/gost-72187.1-2025?utm_source=pdf&utm_medium=70340&utm_term=page

FOCT P 72187.1—2025

MpuMmevyaHue — 3HaAYEHWE NOTEPL NMPK PACNPOCTPAHEHWW MO BOMHOBOAY o, AB/M, BEIMMCNAIOT No popmyne

o
o= T’” (15)
roe L — nnuHa BonHoBoAA.
44 BHOCUMBIe NOTepU a4: [MoTepu, BO3HMKAOLME B pe3ynbTaTe BBEAEeHUs insertion losses

WHTErpanbHOro onNTMYecKoro aNeMeHTa B ONTUYECKUIA TPaKT nepenaqu, Boipaxae-
MOe B norapudgMmuyeckomM maclutabe.

MpumMmedyaHme — 3Ha4eHWE BHOCUMBIX NOTEPb o4, OB, BEIMUCIAOT No chopmyne

ayq =—10lg(Py/Py); Py < Py, (186)
roe P1 —  MOLWHOCTb N3Ny4YeHUA 0O BBEOEHNA B OMNTUYECKNN TPAKT MHTErpanbHOTO ONTUYECKOro 3ANemMeHTa;
PZ —  MOLWHOCTb N3ny4eHnA nocrne eBeaeHna B ONTUYECKNN TPAKT MHTErpanbHOro ONTUYECKOro anemMeHTa.
45 noTepu CBA3U ap: [loTepu, BO3HMKAWLWWE NMpK Nepedade onTUYECcKoro coupling loss

N3anydyeHMA OT 0 OHOIo MHTerparibHoOro oNTUYeCKOoro afieMeHTa K pyromy, OGyCJ’IOB-
JIEHHbIE NOTEPAMU U3ITYyHEHUA HA TOPUAX UHTErparnbHbIX ONTUYHECKNX 3NEMEHTOB.

MpumMmedyaHue — 3Ha4yeHWe NoTepb CBA3M o, OB, BEIMUCIAKT No opmMyne

ae = 101g(Py/Py), (17)
rae Py — MOLLUHOCTb M3NY4YeHNA B MEPBOM MHTErpansHOM ONTUHECKOM 3NeMeHTe;
P, — MOLHOCTb M3MYYEHNs BO BTOPOM WHTEIPanbHOM ONTUHECKOM 3MeMeHTe.
46 nepekpecTHble Nomexu Ha Bxopae ap (Hpk. HanmpasnewHocms): OT- near-end crosstalk;
HOLLUEHME MOLLHOCTW HaBOAKW, CO34aBaeMol Ha BXO4e B MEPBOM MHTErpanbHOM directivity
ONTUYECKOM 3MEeMeHTe, Ha KOTOpLI He nodaeTcs uanydyeHue, P, K MOLWHOCTH M3- (deprecated)

Ny4eHusd, nogaBaemMoro Ha BTODOI?I VIHTETDaJ'IbeIFI OMNTUYECKNIA MEMEHT, KOTOpOEe
Bbl3bliBa€T HABOAKY B NEPBOM MHTErpanbHOM ONTUHECKOM 3rnemMeHTe, P1, BblpaXa-
emMmoe B HOFaDMCbMW—IECKOM MacwTabe.

MpuMmeyaHue — 3HayeHVe NEPEKPECTHbLIX NOMeX Ha BrkHeM KoHue oy, AB, BEIMMCNAT No dopmyne

apy = —10Ig(P,/P;), (18)
rae P, — MOLLHOCTb HAaBOZKY, NOAABaeMas Ha BXOA MEPBOro MHTErpanbHOTo ONTUHECKOro aNeMeHTa;

P, — MOLIHOCTb HABOMKW, BO3HWKAIOLLEH Ha BXOE BTOPOrO MHTErparibHOro ONTUHECKOTo ArIeMeHTa.

47 nepekpecTHble NomMexu Ha Bbixoae o OTHOWEHME MOLYHOCTU Ha- far-end crosstalk

BOOKW, CO3aBaeMoOn Ha BbIXO,EIEj WHTErpanbHOro onTnh4eckoro anemeHTa, K MOLL-
HOCTHK U3ny4eHna Ha BbiXode (BbIXO,EIaX) i MHTerpansHOro ONTUYECKOrD SNeMeHTa,
Bblpa)aemoe B forapupmMmyeckom mMacluTabe.

MpumMmedyaHne — 3Ha4YEHUE NepPEeKPECTHbIX MOMEX Ha AanbHEM KOHLE g, Ab, BeIMUCNAKT No gopmyne

ag =-10lg Pout,j/zpow,i ' (19)
7
rae POUU MOLLHOCTb HAaBOOKW, coa,anaemoﬁ Ha BbIXO,D,Ej WMHTErpanbHOro onNnTM4eCcKoro anemMeHTa;
POUI! MOLLHOCTb M3Nny4YeHWsA, Ha BbIXOOe (BbIXO,D,aX) i WHTErpanbHOro oONTU4eCKoro aneMeHTa.
48 BoO3BpaTHbIE NoTepu ap (Hpk. momepu Ha ompaxeHue): OTHOLWEHME return losses;
MOLHOCTU U3ny4deHud P2, OTpaXeHHOro OT BXoga WMHTerpanbHONo onTUM4eckKoro reflection losses
aneMeHTa, K MOWHOCTKU ONTUYECKOro Many4yeHuA P1, KOTOpO€ nogaHo Ha 3TOoT (deprecated)

BXOO, Bblpaxaemoe B J'IOFapMCbMM‘-IECKOM macLwTabe.

8
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MpumedvaHue — 3Ha4eHWe BO3BPATHLIX NOTEPb Op, AB, BLMMCASAIOT No hopmMyne
ag = =10Ig(P,/P;), (20)
rae Py — MOLIHOCTb, NOgaBaeMas Ha BXO[ MHTErpansHOro ONTUHECKOro yCTPONCTBa;
P, — MOWHOCTb, OTP@EHHASA OT TOrO & BXOAA MHTErPankHOro ONTUHYECKOro YCTPOMCTBA.
49 n36bITO4YHbIe NoTepy og: OTHOLWEHME CYMMbl ONTUHECKON MOLLHOCTY excess losses

Ha BbIXOde WHTEerpanbHOro ONTUYEeCKOro anemeHTa P, ;. K 06Lied MOLHOCTK
U3ny4YeHus, NOAABAEMOro Ha BCe BXOAbl P, BbipaXeHHOe B NorapuMnIeckom
MacwTabe.

MpumevaHue — 3Ha4yeHWe BO3BPATHLIX NOTEPL g, 4B, BHIMMCNAIOT Mo dopmyne
ag =—1019(ZPyut; /P ). (21)

50 oTknoHeHue OT oAaHopoAHOCTU a: OTHOLIEHWE HAaUMeHee BO3MOX- deviation of
HOW MOLLHOCTM ONTWUYECKOro usnyveHua P, . .. k Hanbonee BO3MOXHOW MOLL- uniformity
HOCTW ONMTUYECKOro U3nydeHns P, ; ... ONTUHECKOro YCTPOWCTBA C HECKOMbKMUMM

MHTEerpanbHbIMW ONTUHECKMMW BOJTHOBOAHBIMW BbiXOOaMW.

MpumMeyaHud
1 3HayeHwe OTKNOHEHUA OT OOHOPOAHOCTH o, ), AB, BEIMUCNAIOT MO opmyne

P

ou!,max)'

a,, = 10ig(P

out,min

(22)

2 ,D,J'Iﬂ WMHTErparnbHOro onNnTM4eCcKoro KOMNOHEHTAa C HECKONBKMMW BbIXO4aMW.

51 noTtepu, Bbi3BaHHbIe NonsApusaunemn opp, : OTHOWEHWE HAaNMEHbLUIEN polarization losses
MOLUHOCTHM OMTWUYECKOro u3ny4vedns P, . ... nepeaasaemon npu nobom cocros-
HUK NONAPM3aLnn N3NyYyeHns, K HanbonbLllen MOLWHOCTU OMTUHECKOTO N3MYyYeHUs
Pout max» Ne€pefaBaemoin npu noboM CoOCTOSHUM NONAPM3aLMIK, BEIpAXKEHHOE B MNo-
rapudoMmmuyeckom Maciutabe.

MpumeyvaHne — 3Ha4eHVe NONAPU3ALMOHHEIX NOTEPb Gpp,;, AB, BEIMMCNAT No dopmyrne

Uppp = 10|g(Pout,min""D0ut,max)' (23)
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AndaBUTHbLIW yKaszaTenb TEPMUHOB Ha PYCCKOM Ai3biKe

anepTypa YucnoBas
acuMMeTpPUA guarpamMmMbl HanpaBrneHHOCTU B GNKHEN 30He
80/1Ha Harnpaensemasi

BONMHOBOA ONTUYECKUM

BONMHOBO MHOTOMOZOBLINA

BOMHOBOA OQHOMOAOBLIN

OByrnyyenpenomMmneHue BoriHoBoga

AuarpaMma HanpasfeHHOCTU B GnykHen 30He

AuarpamMma HanpasneHHOCTU B ganbHewn 30He

OAWameTp NonA Moabl

gucnepcus

Oucnepcusa BONHOBoAHas

Oucnepcusa maTtepuana

OWUCcnepcua MoaoBas

Oucrnepcus xpoMmaTu4yeckas

ONWHAa BONHbI OTCEYKU

Moga

MoJa HanpaBneHHas

Moja c nonepe4vHbIM HanpaBfieHWeM BeKTOpa MarHUTHOMO NMONA HanpaBneHHan
Moga c nonepe4vHbIM HarnpagneHWeM BEKTOpa aNeKTPUYecKoro nonsi HanpasneHHas
Hadnoxka

HarnpagneHHOCMb

obonouka

ONTUKA MHTerpanbHas

ocrnabneHue

OTKNOHEeHWe OT OAHOPOAHOCTH

oTCe4YKa BONHOBOAHAA

noanoxka

nokKasaresnb nNpenomneHnusi Mmogbl 3y heKTUBHbLIA

none zaTyxawouiee

rnonywupuHa

NoOMexu Ha BXoOe NepeKpecTHble

NoMexu Ha BbIXofde nepeKpecTHble

notepu

noTepu BHOCUMbIe

noTepu Bo3BpaTHbie
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notrepyu BONMHOBOAOHLIE
norepu, Bbi3BaHHbIE Nonspusauuen

notrepu U3bbITOYHbIE

nomepu Ha ompaxeHue

noTepu pacnpocTpaHeHWA No BONMHOBOAY

noTepu CBA3N

npodunb Nokasarens npenomMneHus

npocunb NokazaTens NpernomMneHus nepeMeHHbINn
npocunb NokasaTensa NpernoMneHus cTyneH4yarTbIn
pazmep nATHa

pa3HOCTL NoKasaTeneu NpenoMneHUA OTHOCUTENbHaRA
PeXuM 3aTyXaroLMin

PEXUM U3NYUeHUs

cepaueBuHa

cynepnognoxka

cyrnepcmpam

yron Beoga

yron BbiBoaa

Yron NpuHATUA

yaon NpuHAMUS MakcuMansHbIU

UeHTp guarpamMmMbl HanpaBneHHOCTU B GNUXKHEN 30He
YacToTa HOpMUpOBaHHas

WKMpUHa nonsa Mokl

TE-mopa

TM-mopa
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UppL -
g
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I
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AndaBUTHbIN yKasaTtenb OYKBeHHbIX 0003Ha4YeHUN

acMMMeTpuaA anarpamMmmbl HanpaBneHHOCTU B BNMKHEW 30He

AByny4enpenomMmrneHne BoNHOBo4a
2thchpeKTUBHBIA NOKa3aTenb NpenoMneHna Moabl
yucnoBas anepTypa

HOPMUpPOBaHHaA YacToTa

LWMPUHA Nonsa MoAabl

pasmep nATHa

noTepu pacnpocTpaHeHWA No BONHOBOAY

noTepu ceaA3n

nepekpecTHbLIe NOMexu Ha BXoge

M36bITOYHbIE NOTepH

nepekpecTHbLIe NOMeXW Ha Bbixoge

noTepw, Bbi3BaHHbIE NONApU3aunen

BO3BpaTHbIE NOTepU

OTKNOHEeHWe OT OAHOPOJHOCTH

BONTHOBOAHbLIE NOTEPU

BHOCUMbIe NoTepu

OTHOCUTENbLHAaA Pa3HOCTb NoKasaTenen NpenoMneHus
Yron NpUHATHA
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AndaBuUTHbIN yKa3aTenb 3KBMBAaNeHTOB TEPMMUHOB Ha aHIMUMACKOM fi3blKe

acceptance angle 23
attenuation 41
chromatic dispersion 36
cladding
core
coupling loss 45
cutoff wavelength 17
deviation of uniformity 50
directivity 46
dispersion 35
effective refractive index of mode 18
evanescent field "
excess losses 49
far-end crosstalk 47
far-field pattern 34
graded index profile 21
guided mode
guided wave
half width 30
insertion losses 44
integrated optics 1
launch angle 26
leaky mode 12
losses 41
material dispersion 37
maximum acceptance angle 23
mode 7
mode dispersion 39
mode field diameter 33
mode field width 3
multimode waveguide 15
near-field pattern 28
near-field pattern asymmetry 32
near field pattern center 29
near-end crosstalk 46
normalized frequency 25
numerical aperture 24
output angle 27
polarization losses 52
radiation mode 13
reflection losses 48
refractive index profile 29
relative difference of refractive index 22
return losses 48
13
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single-mode waveguide
spot size

step index profile
substrate

superstrate

TE-mode

TM-mode

transverse electric mode
transverse magnetic mode
V-number

optical waveguide
waveguide birefringence
waveguide cutoff
waveguide dispersion
waveguide losses

waveguide propagation loss
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MpunoxeHune A
(cnpaBo4Hoe)

Cucrtema KoopOWMHaT AnAd onucaHuA pacnpocTpaHeHnAa onTU4YeCKUX BOJTH
B ONTU4Ye€CKUX BonHoBOAaX

[na onucaHns pacnpocTpaHeHUs ONTUYECKMX BOMH B ONTUYECKUX BOMHOBOAAX WMCMOMb3YIOT OEKapTOBY CUCTEMY
KOOp4MHAT, B KOTOPOW:

- OCb Z COHanpaBsneHa HanpaeneHWo pacnpoCcTPaHeHnsa N3nyYeHns B BOMHOBOAE;

- OCb X NepneHaWKynsapHa NOBEPXHOCTU NMOANOXKM;

- OCb ¥ NepneHanKynsapHa NOBEpPXHOCTU NMOANOXKM;

[ns onvcaHva pacnpocTpaHeHWs onNTUYECKUX BOMH B NIOCKOM BONHOBOAE, KOTOPLIN ABMAETCS NPOCTEALEN BOMHO-
BOAHOW CTPYKTYPOW, UCMOMNb3YIOT ABYMEPHYIO CUCTEMY KOOPOMHAT XZ, 8 B NONOCOBOM BOMHOBOAE — TPEXMEPHYIO CUCTEMY
KoopguHat xyz (cMm. pucyHok A.1).

PucyHok A.1 — TpexMepHasl cucTeMa KOOPAWHAT XYz AN ONUCaHUA pacnpoCcTpaHeHWs onTUYeCKUX BOMH
B OMTUYECKMX BOTTHOBOOAX
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Knioueskle cnoBa: onNTUKa U POTOHMKA, MHTErpansHas onTuka, ONTUYECKMe BOMHOBOAL!, TEPMUHLI U Onpeae-
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