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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. BaraTokaHa/IbHI ONTOENIEKTPOHHI CEHCOPHi CUCTEMHU Ha e(eKTax PO3NOBCIOKEHHS HEOJHOPITHOI XBUJII

2. Mutichannel optoelectronic sensor systems based on evanescent wave phenomena

Pedepar:

1. Pobota npucaesueHna po3pooLi ¢pisuKo-TeXHIYHUX MPUHLMIIIB I0O6Y0BYU ONTOEJIEKTPOHHUX CEHCOPHUX CUCTEM Ha
OCHOBI €(€eKTiB PO3MOBCIOJPKEHHS IOBEPXHEBOI €JIEKTPOMAarHiTHOI XBUJIi HA HEOQHOPIiIHIN noBepxHi. B xoxni pobotu
OyJIu JOCHiIpKeHi 0COGJIMBOCTI PO3NOBCIOPKEHHSI €Heprii XBUJI€BOJHUX MO, B CEHCOPHOMY €JIEMEHTI I1JIaHaPHOTO
inTepdepomerpa. MeToro focifkeHHs 6ys0 MiABUILEHHS! TOYHOCTI BUMIipIOBaHb. Bysio mociifkeHo BIIJIMB BTpAT
eHeprii Moz, Ha rpaHULISIX XBUJIEBOZB, 3alIpOIIOHOBAHO KOHCTPYKILii, 110 1O3BOJISIOTh BPaXOBYBaTH TaKi BTPaTH, a
TaKOXX KOHCTPYKIIisl 6araTOKaHaJIbHOI cuCUTEMHU. TaKoX B X0[li po60TH OyJla CTBOPEHA CUCTEMA IJIs1
OaraTokaHasIbHOI Biyasizauii npouecis B3aeMogii 6iosoriyHuX MosieKkyJs1. Bysiy cTBopeHi ocifHi 3pa3sky ofHO- Ta
OaraTokaHaJbHUX CUCTEM, IOOYIOBaHi Ha peecTpallii pO3CisIHOr0 BUIIPOMIHEHHSI IPYU TOBEPXHEBOMY I1JIa3MOHHOMY
pes3oHaHci. Bysa mokasaHa KOPEKTHICTb BUKOPUCTAHHS PO3CiSIHOTO BUIIPOMIHEHHS 7151 peecTpallii IpoueciB 6i10K-
6i7IKOBMX B3a€MOJIil1 Ta NOKa3HMKa 3aI0MJeHHS. TakoxX Bepie 6ysa IPoJeMOHCTPOBAHA MOXKJIMUBICTb peecTpaliii

6i710K-06i7IKOBUX B3aeMOJIill B opMaTi MIKpOMaCUBY 3 BUKOPUCTAaHHSIM PO3CiSTHOTO BUIIPOMIHEHHS B yMOBax



IIOBEPXHEBOT0 IJIA3MOHHOT0 pe3oHaHcy. JJocmigHi 3pa3ku puiaais 6ys10 anpo6oBaHo B IHCTUTYTI ¢izuku
HaniBnpoBinHUKIB iM. B.€. JlamkaproBa, Kaposincekomy iHcTuTyTi (IIBewis, CTOKrosibM) Ta IHCTUTYTI MiKpocucTeM

Ta MikpoesekTpoHiku (ITanig, Jledue).

2. The work is devoted to development of principles of creation of multichannel optoelectronic systems which is
based on evanescent wave phenomena. Peculiarities of electromagnetic energy propagation in the system which is
based on the planar waveguide were studied during the work. The aim of the study was to improve accuracy of
measurements in the system. Contribution of energy losses that takes place on the border of the waveguides was
elucidated. Construction of device which allows correction of this loss was proposed. Optoelectronic system
designed for detection and visualization of biochemical information was created. This system is based on
scattering phenomena on a surface of a gold film in surface resonance condition. The validation of scattering light
measurements was done both for bulk refractive index changes and thin biological films. Prototype of
optoelectronic system which uses scattered light and devoted for multichannel measurements was created during
this work. The prototype was approved in V.E. Lashkaryov Institute of Semiconductor physics, Karolinska
Institutet (Stockholm Sweden) and Institute of Microsystems and Microelectronics (Lecce, Italy).
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