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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX pyoOpHK: 50.07.03

Tema gucepranii:

1. MeToau Ta 3acobu HaAMIiNIBHOI i TOBroTepMiHOBOI ONTMYHOI peecTpalii iHdbopmariii

2. Methods and tools of ultra high-density and long-term optical information recording

Pedepar:

1. Y puceprauii mocizpkeHo npobsaemMy MifgBUILEHHS LiIbHOCTI 3anucy iHpopmallii Ha onTUYHI HOCil Ta HaAitHOCTI
IOBrOTEPMIHOBOTO 36€piraHHs JaHUX Ha can@ipoBOMy JUCKY. 3alIPOIIOHOBAHO 1 OOI'PYHTOBAHO AOLIIBHICTD
BHUKOPHUCTaHHS GJIVDKHBOIIOJIBOBOIO 30HIa HA OCHOBI ONITUYHOI MJIa3MOHHOI MiKpocMy»kK0Boi Jinii (B30TIMJI) B
crucTeMax ONTUYHOTO 3anucy iHdopmaliii. 3alIporIOHOBaHO IPOCTOPOBY MOJIEJIb BUCOKOE(EKTUBHOTO 30y I>KEHHSI
B3OITMJI Ta 1nokasaHo, 10 e(peKTUBHICTb 30yI)KEHHS PYHIAMEHTAIbHOI MOJIA CTAHOBUTH 68 %. Po3pobieHo
MaTeMaTU4HY MOJEJIb IPOo1eCy 6JIMKHBOIIOJIbOBOTO ONITUYHOTO 3anucy ingopmatiii 3 BukopuctaHusam B30TIMIT i
Ha ii OCHOBI JOCIiIKEHO MPOoLieC 3aNK1Cy /BiTBOPEHHS AaHUX 3 HOCIiiB Ty ROM i RW B ocBiT/I0BasibHOMY,
OCBITJ/IIOBAJIbHO-Bi10MBaJIbLHOMY Ta OCBITJII0BaJIbHO-30MpabHOMY pexkumax pobotu B30ITMIL [TokazaHo, 1m0
LiNbHICTB 3anucy iHdopMallii 3 BAKOPUCTaHHSIM 3allPONIOHOBAHOI cuctemu gocsirae 0,3 I'b /MM2, o nae 3mory
CTBOPUTH ONTUYHI HOCii eMHicTIO 3,5 TB. Po3po6seHo MeTom MpeLu3iiHOro AeTeKTyBaHHSI CUTHAJY 3UMTYBaHHS Bif,

OIITUYHOTrO AKCKa Ta KOHTPOJIO BificTaHi mixk B3OTIMIJI i onTyHUM AMCKOM IIifi 4ac 3anucy/BigTBOPEHHS



indopmanii. Po3pobyieHo Meton KoOMIeHcallii acTurMmaTiudHoi Ta cdepuyHoi abepaniil y candipoBoMy ONTHIHOMY
IMICKY IOBrOTEPMIHOBOTO 30epiranHs faHux. EKcriepuMeHTasbHi pe3yibTaTy MiATBepauIi MOXJINBICTD
BiITBOPEHHSI JaHUX 3 can@ipoBOro AUCKa 3 BUKOPUCTaHHSIM PO3p06IeHOTr0 MeToja KoMIIeH allii abepartiii i

peautizauii ioro noTteHujany B cepi JOBrOTEPMiHOBOTO 30€piraHHs JaHUX.

2. The thesis is devoted to the problem of increasing of the optical media recording density and the reliability of
long-term information storage based at the sapphire disc. The use of near-field probe based on optical plasmon
microstrip lines (NPOPML) in the near-field optical recording media is proposed and expediency of such approach
is justified. The spatial model of highly efficient excitation of the NPOPML was proposed and was shown that the
excitation efficiency is 68%. The mathematical model of near-field information recording with NPOPML was
developed. On its basis the process of recording /playback from media such as ROM and RW in the illumination,
illumination-reflection and illumination-collection modes of NPOPML was investigated. The use of proposed
system allows one to reach the recording density of information of 0.3 GB/mm2. This gives the ability to create
optical media with storage capacity of 3.5 TB. The method of precision detecting of the readout signal from the
optical media and distance control between NPOPML and the optical media during information
recording/playback was developed. The method of astigmatic and spherical aberrations compensation in sapphire
optical disc for the long-term data storage was developed. Experimental results confirmed the possibility of data
reproducing from sapphire disc by using developed method of aberrations compensation. This allows realizing the
potential of the sapphire disc in the long-term data storage development area.
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