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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX pyOpHK: 90.27.37.35

Tema gucepranii:
1. KomnieHcauis nosspusaniiHoi MOZoBOi Aycrnepcii Ha OCHOBI OJJHOMOJI0BOT'O OIITUYHOI'O BOJIOKHA 3

aHiSOTpOHHI/IMI/I BJIACTUBOCTSIMU

2. Polarization mode dispersion compensation based on a single-mode optical fiber with anisotropic properties

Pedepar:

1. O6'exT - KOMIIEHCAaLlisl oJIsIpU3alifHoi MonoBoi guctiepcii ([IM]]) Ha 0OCHOBI OJHOMOZOBOIO OIITUYHOTO BOJIOKHA
(OOB) 3 aHi30TPONHUMMU BJIACTUBOCTIMU. [IpeameT - nossipusaliiHa MOJoBa JYCIEPCist B OGHOMOIOBOMY
ONTUYHOMY BOJIOKHI 3 aHi30TPOITHMMMU BJIACTUBOCTSIMU. MeTONIM JOCTIIKEHHS ~ 1151 PO3B'sI3aHHS [TI0CTaBJIEHUX
33/1a4y y poOOTi BUKOPUCTaHi: MeToau Teopii JiHil nepenaBaHHs AJ1s nociimkeHHs [IM]] B onTuyHux BojsiokHax (OB),
MeToaY (i3sKU ONTUYHOTO 3B'S3Ky IJ1s1 OCIiIPKEHHS [IapaMeTpiB NepefaBaHHs ONTUYHUX BOJIOKOH, METOAM
KPUCTAJIOOITYKY [JI1 HOCJIiIKEHHS aHI3OTPOIHUX BiacTUBOCTEN OB, eJ1eMeHTH Teopii IPYKHOCTI IJ1s
IOCJIiIKeHHS BIUIMBY MeXaHi4uHOi nedopmalii Ha napamerpu nepenasands OB, metoau nudepeHuiiHoro
004MCIIeHHS JJ1s1 BUBHAYEHHS 3B'13Ky MDK FeOMETPUYHUMU NTIapaMeTpaMu CIipaJbHOIO BUTUHY i BesnyuHooo [TM/]]
ONTUYHUX BOJIOKOH. TeopeTHYHi Ta NPaKTU4Hi Pe3yJbTaTh: pO3p00JIEHO METO, KOMIIEH Callii OJIsIpU3aLiliHO]
MOJIOBO] Aucnepcii Ha OCHOBI BUKOPUCTAHHS IITY4YHO CTBOPEHOI pi3HUL (Pa30BUX MBUAKOCTEN MOMUPEHHS

OCHOBHUX 3BUYalHOI Ta HE3BUYAHOI XBUJIb Y CMipaJbHO BUTHYTOMY OJIHOMOJIOBOMY OIITUMHOMY BOJIOKHi



(COMOB), m151X0OM 3MiHM F€OMETPUYHUX NapaMmeTpiB BUruHy OOB; Bepue po3po61eHO KOMIIEHCATOP
MOJIIpU3aLiiHOI MOZIOBOI IUCIIepCii Ha OCHOBI cnipasbHO BUTHYTOro OOB Ta CTBOPEHO MaTEMATUYHY MOZEND AJIS
po3paxyHKy [IM]l y TaKOMy KOMIIEHCATOPi B 3aJIEXKHOCTI Bif HOrO T€OMETPUYHUX i OIITUYHUX [TApAMETPIB Ta 3
yPaxyBaHHSM CUJIM HATITYBAaHHS ONTUYHOTO BOJIOKHA HA MO0 OCEPJi; YIOCKOHAJIEHO MaTeMaTUYHy MOZEJIb
PO3PaxyHKY BeJIMYMHU 3aTaCaHHS CUTHAJY, 1[0 BHOCUTbCSI KomrieHcatopom [IM]] Ha ocHoBi COMOB; po3po6ieHo
MeTop KomneHcanii [IM]] 3a paxyHOK BUKOPUCTaHHS aKyCTOONITUYHOI MOy ALl TOKa3HUKIB 3aJIOMJIEHHS OCEPIS
COMOB,; Briepiue ofep>kaHo BUPa3y i1 BUSHAYEHHS 3MiHY [TOKa3HUKIB 3a710MJIeHHS ocephst OOB 1ist 3BU4anHOj i
HEe3BMYalHOI XBUJIb IIPU aKyCTUYHOMY BIIMBI HA COMOB; po3p06J1€eHO afanTUBHUI KOMIIEHCATOP MOJISIPU3aLifHOL
MOJIOBOI AuCIIePCii Ha OCHOBI cripanbHO BUrHytoro OOB, 1m0 niflaeTbCs aKyCTUYHOMY BILIMBY; IPOBELIEHE
IIOPiBHSIHHS OJIEP>KaHUX pe3yJIbTaTiB po3pooku komneHcatopa [IM/] 3 pe3ysbTaTaMu €KCIIEPUMEHTY MiATBEPAUIIO

epeKTUBHICTb BUKOpUCTaHHS KomnieHcaTopa [IM]] Ha ocHoBi COMOB.

2. The object - polarization mode dispersion (PMD) compensation based on a single-mode optical fiber (OF) with
anisotropic properties. The subject - polarization mode dispersion in a single-mode optical fiber with anisotropic
properties. Research methods - for the tasks solution in the work are used:methods of the transmission lines
theory for PMD research in optical fibers; methods of optical communication physics for researches transmission
parameters of optical fibers; crystal optics methods for the study of anisotropic properties of OF; elements of the
theory of elasticity for the study of the influence of mechanical deformation on transmission parameters of optical
fibers; methods of the differential calculus to determine the connection between the geometric parameters of the
spiral bending and the value of PMD in optical fibers. Theoretical and practical results: a method for polarization
mode dispersion compensation was developed, which is based on the use of artificially created difference of phase
velocities of propagation of the main ordinary and extraordinary waves, in a helically bent optical fiber (HBOF) by
changing the geometric parameters of the bend; the compensator of polarization mode dispersion is developed,
which is based on the HBOF; also it was created a mathematical model for PMD calculation in such compensators
depending on their parameters and taking into account the tension force of an optical fiber; it was improved the
mathematical model of the attenuation calculation which is induced by the PMD compensator based on a helical
bent optical fiber; a method for polarization mode dispersion compensation through the use of acousto-optical
modulation of the refractive index of the HBOF core was developed; the adaptive compensator of polarization
mode dispersion based on a helically bent optical fiber subjected to acoustic effects is developed; a comparison of
the results of obtained in PMD compensator, which is based on a helically bent optical fiber, with the experimental
results, confirmed the efficiency of the compensator.
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