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PE®EPAT

Junnomuas padota 51 c., 27 puc., 25 UCTOYHUKOB.
BOJIOKOHHO-OIITUYECKUE HWH®OPMAIIMOHHBIE CHUCTEMBI;
BEPOSATHOCTH OILIMBKW; HEJIMHEMHBIE S®OEKTHI, TEMITEPATVYPA.

OO0OBexTOM HUCCICO0OBAHUA SABJIIIOTCA BOJIOKOHHO-OIITHYCCKHUC
I/IH(I)OpMaHHOHHble CHCTCMBEI.
L[GJIB pa6OTBI — HCCICOHOBAHHC BJIMAHUA TCMIICPATYPBI H HCJIMHEHHBIX

3¢ PeKTOB Ha BEPOSITHOCTh OIMMUOKH B BOJIOKOHHO-ONTHYECKUX WH(POPMAITMOHHBIX
CHUCTEMaX.

B pabore mokazaHo, 4TO KpOME€ ONTHYECKHX MOTEPh HH(POPMAIMOHHBIX
UMITYJIbCOB M JIUCIIEPCMHM B BOJIOKOHHOM CBETOBOJIE, OTpPaHUYCHHS Ha
MaKCUMAJIbHYIO JUIMHY TMPOTSHKCHHBIX BOJOKOHHO-ONTHYECKUX JIMHUM CBS3U
HaKJIaJpIBacT TaKXke TpeOyeMoe 3HA4YeHHE BEPOSTHOCTH OIIMOKH Ha BXOJIe
MIOPOTOBOTO PEIIAIOIIETO YCTPOHCTBA.

Ha ocnoBe pa3paboTraHHOM MaTreMaTHYeCKOM MOJCIH  MPOBEICHBI
WCCIIeIOBAaHUS BIMSHUS TEMIIEpaTyphl Ha BEIMYHMHY BeposTHocTH omuoku BER.
VYcradoBneHo, uyto 3aBucuMocTh BER or Temmeparypbl HOCHUT HenuHEWHBIN
XapakTep, HaONIOJaeTCs MHUHUMYM IIpU TeMmrieparype B okpecTHocTH 285 K u
nvara3oH u3MeHeHus BER cocTaBiser 6osee Tpex nmopsakoB. [lomydeHsl 3HaUSHUS
TEeMIIepaTyphbl, MOIIHOCTH H3Jy4YCHHUsS Jla3epa, JIJIUHBI OJHOM pereHepalMoOHHOU
CEeKIIMHM M KOJIMYECTBO CEKIMi, obecreunBaommue 3Hadenne BER ne 6omee 107°.
Yder TeMnepaTypHOW 3aBUCUMOCTH CIEKTPaIbHOM 4YyBCTBUTEIbHOCTH JID/]
MoKa3aj, 4To B ATOM cllydyae MUHHMaiIbHOE 3HaueHne BER cmemaercs B cropony
KOMHATHBIX TEMIIEPaTyp.

BeisiBienHo, dYro coBMmecTHOe BIMSHHE (A30BOH  CaMOMOYIISINU,
XPOMAaTUYECKON U TIOJAPU3ANUOHHON MOJIOBOM JIMCIIEPCUUA YMEHBIIAET 3HAUYCHUS
BER B 3—4 pa3za B0 BceM UCCIIelyeMOM JIUAIa30He.

IToka3aHo, 9TO y4yeT BIUSHHS YETHIPEXBOJHOBOTO CMEIICHUS HE M3MCHSET
TeMIIepaTypy, Ha KOTOpPOH HAOI0aeTCI MUHUMYM BEPOSTHOCTH OIIMOKH, OJTHAKO
YXYIIaeT BEPOSTHOCTH OMMOKHU B 1,5 pa3a.



PO®EPAT

Jpimuiomuas padora S1 c., 27 main., 25 KpbIHIlL.
BAJIAKOHHA-AIITBIYHBIA IH®APMAILIBIMHBIA CICTOMBbI;
BEPAT'OJTHACIIb ITAMBUIKI; HEJITHIMHBISL DPEKTHI, TOMIIEPATYPA.

Ab'exTam JacieaaBaHHs 3'STYIISTFOITIA BaJIaKOHHA-aI THIYHBIS
1H(apMaIbIHBIS CICTAMBI.
MbTa paboTel —  AaciefaBaHHE YIUTBIBY TAMIIEPATYphl 1 HENTIHEWHBIX

sadeKkTay Ha BeparoJHacib MaMbUIKI ¥ BaJaKOHHA-alTHIYHBIX 1H(apMalbIHHBIX
cicTAOMaXx.

VY paboiue makazaHa, IITO aKpaMmsl AanThIYHBIX CTpaT iH(apMaIbIHHbIX
IMITyJibcay 1 JbICTiepcili Y  BaJIaKOHHBIM  CBSITJIAaBOJ3€, aOMekaBaHHI Ha
MaKCIMaJIbHYIO Jay>KbIHIO MPAlSTIbIX BaJIAKOHHA-ANTHIYHBIX JHHIA  CyBS31
HaKJIaJ[Bae Takcama narpabaBaHae 3HaYdPHHE BEparoJHACIll MMaMbLIKI Ha YBaX0/3€
naporaBaii BelpaliajbHai MpbUIaIbL.

Ha acHoBe pacripaniaBanaii MaTamMaThIYHAN MaJI3J11 IpaBEA3€EHbBI Aaciie/JaBaHH1
VIUTBIBY TAMIIEpATyphl Ha BENIUbIHIO BeparogHacii nambuiki BER. Ycranoynena,
mTo 3anexHaciib BER an taMmepaTypsl HOCillb HENIHEWHBI XapakTap, Ha3ipaelia
MIHIMYM MpbI TOMIIEpaTyphl ¥ HaBakoini 285 K 1 apiama3on 3mensl BER cknanae
OonpIl 32 Tpbl Mapajaki. ATphIMaHbl 3HAUAHHI TAMIIEPATYphl, MaryTHacIIi
BBITIPAMEHBBAHHS J1a3epa, Aay>KbIHI aHON pATreHepalbliiHal CEKIIbIl 1 KOJIbKACIh
CeKIbIi, fAKis 3abscneuBaronp 3HaudHHE BER He OGompm 3a 10°. Vnik
TAOMIIEpaTypHal 3aJeKHACIl CrekTpanbHail aquyBanbHacl JID/ makazay, mTo ¥
IITHIM BBIMIAJKY MiHIManbHae 3HauwdHHe BER ccoyBaemma y 0ok maka€Bbix
TAOMITIEpaTyp.

Brisynena, mto cymecHsl VIuibly (azaBail camamamysisiiibli, XpaMaTbldHai i
najspbl3albliHail MoJIaBaii apicriepcii maMsiHinae 3naudHHs BER y 3-4 passi Ba ycim
JTOCIICTHBIM JIBISITIA30HE.

[Takazana, mTo ViK YIUIBIBY YaThIpOXXBajieBara 3MEIIBAaHHS HE 3MSHsIC
TOMIIEpATYpPy, Ha SKOW Haszipaellia MIHIMYM BeparojgHacil IaMbUIKi, aJHaK
narapiiae BeparoJHaciib naMbuiki ¥ 1,5 passbl.



ABSTRACT

The paper covers 51 p., 27 figures, 25 sources.

FIBER-OPTIC INFORMATION SYSTEMS; ERROR PROBABILITY;
NONLINEAR EFFECTS, TEMPERATURE.

The object of research is fiber-optic information systems.

The purpose of the work is to study the influence of temperature and nonlinear
effects on the probability of error in fiber-optic information systems.

The paper shows that in addition to optical losses of information pulses and
dispersion in the fiber optic fiber, the required value of the error probability at the
input of the threshold solver also imposes restrictions on the maximum length of
extended fiber-optic communication lines.

On the basis of the developed mathematical model the influence of
temperature on the value of BER error probability has been investigated. It was found
that the dependence of BER on temperature is nonlinear, there is a minimum at a
temperature in the vicinity of 285 K and the range of BER variation is more than
three orders of magnitude. The values of temperature, laser radiation power, length
of one regeneration section and the number of sections were obtained, providing the
BER value not more than 10-°. Consideration of the temperature dependence of the
APD spectral sensitivity showed that in this case the minimum BER value shifts
towards room temperatures.

It is revealed that the joint influence of phase self-modulation, chromatic and
polarization mode dispersion reduces the BER values 3-4 times in the whole
investigated range.

It is shown that taking into account the influence of four-wave mixing does
not change the temperature at which the minimum of the error probability is
observed, but worsens the error probability by a factor of 1.5.



