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BOJIOKOHHO-OIITUYECKOE JMHAMUNYECKOE
3ATIOMUHAIOIIEE VCTPONCTBO, AMIUIUTYIHAS MOIYJIALIMA,
®A30BAA  MOAVJALMA, HMHOOPMALMOHHLBIE  [TAPAMETPEI,
HEJIMHENHBIE DO®EKTHI, JIJUCITEPCUOHHBIE D®OEKTHI.

OOBEKTOM UCCIIETOBAHMUS SIBIISIFOTCS] BOJIOKOHHO-ONITUYECKUE TUHAMUYECKUE
3allOMUHAIONMe ycTpoicTBa.  Llenb pabGoTbl — aHanmu3 HHPOPMAIIMOHHBIX
napametpoB BOJ[3Y, conep:xaiux B cBoei KOHPUTypaLlK pa3IndHbIe YCUIUTEIN
u BO/I3Y, ucnonp3yromux pa3inudsabie (GopMaThl MOITYJISILIUH.

B mnpouecce paboThl MpOBEAEH aHAIW3 PA3IUYHBIX CXEMHBIX peaau3aluui
BOJI3Y. Pa3paGorana maTeMaTtuueckas MOJI€Jb, IMO3BOJISIONIASI TEOPETHUUYECKU
OLICHUTh MH(OPMAIMOHHBIE MapaMeTPbl BOJIOKOHHO-ONTHYECKUX TUHAMUYECKUX
3aIIOMHUHAIOIIMX YCTPOMCTB C ONTUYECKOM pereHepauueid. MccneqoBaHo BiMsiHUE
ko3 duienTa myma  JIMHEHHOro  ycuiauTenss Ha ~ MH(POPMALMOHHBIE
xapakrtepuctukn  BOJI3Y, mnpoBeneH CpaBHUTENBHBIA  aHAIU3  BJIMSHUS
MCITOJIb30BAHUS aMILTUTYTHOTO U KBaAPaTypHOTro (azoBoro (opmMaToB MOIYJIALNH
Ha uH(pOpManuoHHbIe MapaMeTpbl. C MOMOIIBIO YHCIEHHOTO MOJAEIUPOBAHUS
OLICHEHBI BpeMsl XpaHeHus U uHpopManronHas eMkoctb BOJI3Y npu pa3nnunbix
YCIIOBHUSIX.

VY cTaHOBJIEHO, YTO UCHOJIB30BAHUE YCUIIUTEEH ¢ MEHBIIUM IIyM-(aKTOpOM
MO3BOJISIET YBEJIMYUTh BPEMSI XPaHEHUs, @ UCIIOIb30BaHUE YCUIIUTENEH ¢ OOJbIIeH
MOJIOCOM YCHJIEHHS TO3BOJIAET YBEJNIMYUTh MH(DOPMAIUMOHHYIO €MKOCTb, OJHAKO
BEJIET, KaK MPaBWJIO, K YMEHBILIECHUIO BpeMeHU XpaHeHus. [lokazaHo Takxke, 4TO
nepexo] OT aMIUTUTYJHOTO (opmaTa MOIYJIALMH K KBaApaTypHOMY (a30BOMY
MO3BOJISIET 3HAYMTENIBHO YBEJIMUUTh BPEMS XpaHEHHUsI 3a cueT 0osee 3P(HEeKTUBHOTO
UCITIOJIb30BAHUS CIIEKTPAJIbHOM MOJOCHI, YTO HAanOoJiee 3HAUYUTEIBHO MPOSBISETCS
IpU nepexoie K 00yiee BHICOKUM CKOPOCTSIM Nepeaaun JaHHBIX.

[TokazaHo, YTO OCHOBHOE BJIMSTHUE Ha MPOLIECCHI pACTIPOCTPAHEHUS CUTHAJIOB
B ONTHYECKOM BOJOKHE HMMEIOT HEJIMHEWHbIE U JUCIEePCUOHHBIE A(P(DEKTHI,
MPOSIBJISIIONIMECS B PAa3jIM4YHON CTEMEHH HPH Pa3IMYHbIX CKOPOCTSIX Mepeaadyu
JTAHHBIX.

Pe3ynbTaThl MNpOBENEHHOTO MOJACIUPOBAHUS MO3BOJSIOT OCYIIECTBIATH
BbI00Op KOH(purypaunu BO/3Y, dopmara Moaynsaiuu, a Takxke cCTaHAapTa CKOPOCTH
nepeadn JIAaHHBIX, HEO0XO0IUMOTO IS oOecrieueHus TpeOyeMBbIX
WHOOPMAIIMOHHBIX ~ TApaMETPOB  BOJOKOHHO-ONTHYECKUX  JTUHAMHUYECKHX
3alIOMHUHAIOIIUX YCTPOUCTB.
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BAJIAKOHHA-ATITEIYHAS ~ JILIHAMIUHASL  3ATIAMIHAJIBHAS
TIPBLUTAJIA, AMIUTUTYTHASI MAJIYJISILBISL, ®A3ABAST MAIYJIALIBI,
[HOAPMAIIGIAHBIA ~ TTAPAMETPLI,  HEJIHENHBII  D®EKTHI
JILICTIEPCIVHBIS DOEKTHL

Ab'exTaM [nacienBaHHA 3'SYISIONIA BaJIaKOHHA-aNTBHIYHBISA JIBIHAMIYHBISA
3araMiHaJbHBIA MpbUIafbsl. MpaTa mpaibl — aHami3 1iHpapMalbIfHBIX TapaMeTpay
BAJI3I1, 3msmyaroubix ¥ cBaéil kaH(irypaupll po3Hbis y3ManHsuibHIKI 1 BAJI3II,
BBIKAPBICTOYBAIOUBIX PO3HBIS (hapMaThl MaTyJIALIbII.

V¥ npatace npaiibl IpaBe3eHbl aHaAJI3 PO3HBIX CXeMHBIX paaiizaisii BAJI3I1.
PacnpanaBana wmaraMarblyHash Majdiib, Ja3Bajsdioyas TIapi3ThlyHA —AalaHilb
1H(apManbIHBIA MTapaMeTphbl BAJIAKOHHA-ANITHIYHBIX JBIHAMIYHBIX 3allaMiHAJIbHBIX
npanajg 3 anTblyHAW pereHepaupisil. JlacienaBaHbl yIulbly Kads(ilbIEHTa LIyMY
JiHeHHara y3MaluHsJbHIKA Ha 1H(QapManbliHbl  xapakTIpbicThiki  BAJI3IIL,
IpaBeA3€Hbl MapayHajlbHbl aHali3 VIUIBIBY BBIKAPBICTAHHS aMIUIITyJHara u
KBajJpaTypHara (azaBara ¢apMaray Maayisibll Ha UHGapaMalbliHbIA TapaMeTpPhI.
3 namamMoraii JlikaBara MaJ3JiipaBaHHs al[PHEHbI Yac 3aX0yBaHHS 1 1H(papMalbIiiHas
emicracub BAJI3II mpsl po3HBIX yMOBax.

VYcraHoyneHa, ITO BBIKAPHICTAHHE Y3MALHSUIbHIKAY 3 MEHIIBIM IIyM-
(dakTapaM  Ja3Bajisse€  MaBsUNIYBI,  4Yac  3aXOYBaHHA, a  BbIKAPHICTaHHE
y3MalHsJIbHIKAY 3 Oosbllail majgacoll Y3MalHeHHS Ja3Bajisiec MaBsUTIYbIIb
1H(apMalpliiHyl0 €MicTaclp, aJHaK BSA3€ Ja MaMSHIIPHHA 4Yacy 3aXOyBaHHS.
[lakazaHa Takcama, IITO Mepaxo] ajJ aMIUlTyaHara (apmary Magyisnbll 1a
KBaJpaTypHara (azapara Ja3Bajisie 3Ha4YHA MaBsUIIYbILb YaC 3aXOYBaHHA 3a KOILT
O0onbII 3(EeKThIyHAara BBIKAPHICTAHHS CIEKTpalibHall Majachl, IITO HAWOOJbII
3Ha4YHa Mpasgyiselia npel nepaxoase Aa OOoJbII BBICOKIX XYTKacUsy mepagadbl
JAA3EHBIX.

[Taka3aHa, ITO aCHOYHBI YIUIBIY Ha MPALAChl pacnayCroKBaHHs CirHajay y
anThIYHBIM BaJAKHE MAIOLb HENIHEWHBIA 1 JAbICHEPCIHHBIS 3(EKThl, K
npasysonia y po3Hai CTYINeHi Mpbl PO3HBIX XYTKACUAX Nepasaybl 1a3€HbIX.

BriHiki mpaBen3eHara MaJpJsiBaHHS J1a3BASIONb  QXBIIIAYJISIL BbIOAp
kaHgirypanei BAJI3I1, dbapmary Mmamynsipli, a Takcama CTaHAAPTY XYTKaclll
nepajaybl 1a3€HbIX, Hea0XoIHara Jjis 3a0eCIsTYdHHS MaTpIOHBIX 1H()apMaIbIITHBIX
napameTpay BaJaKOHHA-aNThIUYHbBIX JbIHAMIYHBIX 3allaMiHAJIbHBIX MPBUIA/.
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FIBER-OPTIC BUFFER LOOP MEMORY, AMPLITUDE
MODULATION, PHASE MODULATION, INFORMATIONAL
CHARACTERISTICS, NONLINEAR EFFECTS, DISPERSION EFFECTS.

The object of research is fiber-optic buffer loop memory. The aim of the work
Is to analyze the information characteristics of the fiber-optic buffer loop memory
devices, which contain various amplifiers in their configuration and devices, which
use various modulation formats.

During the work, an analysis of various schematic implementations of fiber-
optic buffer loop memory devices was carried out. A mathematical model that allows
theoretically estimating the information characteristics of fiber-optic buffer loop
memory devices with optical regeneration has been developed. The influence of the
noise-factor of a linear amplifier on the information characteristics of the device is
investigated, a comparative analysis of the influence of the use of amplitude and
quadrature phase modulation formats on information parameters is carried out. The
storage time and information capacity of memory devices under various conditions
are estimated using numerical modeling

It was found that the use of amplifiers with a lower noise coefficient allows
for longer storage time, and the use of amplifiers with a larger gain band allows for
increased information capacity, but, as a rule, leads to a decrease in storage time. It
is also shown that the moving from the amplitude modulation format to the
quadrature phase modulation allows for a significant increase in storage time due to
more efficient use of the spectral band, which is most significantly manifested during
the transition to higher data rates.

It is shown that the main influence on the processes of signal propagation in
an optical fiber is nonlinear and dispersion effects, which are to see to varying
degrees at different data transfer rates.

The results of the simulation make it possible to select the configuration of
fiber-optic buffer loop memory device, the modulation format, as well as the data
transfer rate standard necessary to provide the required informational characteristics
of fiber-optic memory devices.



