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Temos pavadinimas: Pilnutinés varzos matavimo metody tyrimas ir taikymas

Tikslas: Isanalizuoti pilnutinés varzos matavimo metodus ir istirti jy veikima

Trumpas temos vykdymo apraSymas (ne daugiau kaip 2000 Zenkly):

Ivairiy pavirSiy (nuo puslaidininkiy iki biologiniy objekty) lokalioms elektrocheminéms bei
elektrinéms savybéms tirti matuojant pilnuting varzg naudojamas skenuojantis pilnutinés varzos
mikroskopas. Toks mikroskopas susideda i§ dviejy pagrindiniy daliy: mechaninés dalies, kuri
pozicionuoja mikroelektroda bei elektrocheminés pilnutinés varzos matavimo jrangos. Si jranga
paprastai yra potenciostatas, kuris uzduoda kintamaja jtampg ir matuoja srovés stiprj bei fazés
poslinkj. Greitai besikeiCianCiose sistemose toks matavimo biidas yra per 1étas, nes svarbiausia
informacija yra gaunama zemuose dazniuose, kuriy matavimo laikas yra gana ilgas ir trunka iki 30
min. Tokiu atveju tikslinga naudoti greitosios Furje transformacijos (FFT) metoda signaly spektro
apdorojimui. Su $iuo metu esancia jranga FFT metodu jmanoma tame paciame dazniy ruoze gauti
atsaka per keleta sekundziy. Taciau $io jtaiso problema — generuojami pernelyg dideli triukSmai,
kurie uzgozia jautriy (pvz., biologiniy) sistemy atsaka.

Tyrimo metu planuojama isanalizuoti mokslinéje literatliroje apraSomus sprendimus, atrinkti
tinkamiausius, isbandyti eksperimentiniams tyrimams skirtg stenda.

Tema sitlantis mokslininkas/déstytojas: doc. dr. Dainius Udris

Topic title: Research and application of impedance measurement methods

Obijective: Analyse methods for measuring impedance and investigate their performance

A scanning impedance microscope is used to study the local electrochemical and electrical
properties of various surfaces (from semiconductors to biological objects) using impedance
measurements. Such a microscope consists of two main parts: a mechanical part that positions the
microelectrode and an electrochemical total impedance measurement equipment. This equipment
is usually a potentiostat, which applies an alternating voltage and measures the amperage and phase
shift. In rapidly changing systems, this method of measurement is too slow because the most
important information is obtained at low frequencies, where the measurement time is relatively
long, up to 30 minutes. In this case, using the Fast Fourier Transform (FFT) method to process the
signal spectrum is appropriate. With the equipment currently available, the FFT method can obtain
a response in the same frequency band within a few seconds. However, the problem with this device
is that it generates excessive noise which obscures the response of sensitive (e.g. biological)
systems.

The study plans to analyse the solutions described in the scientific literature, select the most suitable
ones, and test the experimental test bed.

Scientist/teacher proposing the topic: assoc. prof. dr. Dainius Udris




