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æóðíàëå, êîðîòêî èíôîðìèðóåòñÿ î âîçìîæíûõ ïåðñïåêòèâàõ ïðèìåíåíèÿ â ñåíñîðíîé 
ýëåêòðîíèêå îäíîàòîìíîãî ñëîÿ óãëåðîäà — ãðàôåíà, çà èññëåäîâàíèÿ êîòîðîãî ïðèñóæäåíà 
Íîáåëåâñêàÿ ïðåìèÿ çà 2010 ãîä. Äàåòñÿ êðàòêàÿ èíôîðìàöèÿ î ëàóðåàòàõ ïðåìèè À. Ãåéìå è 
Ê. Íîâîñåëîâå, áûâøèõ ãðàæäàíàõ ÑÑÑÐ. 

Êëþ÷åâûå ñëîâà: Íîáåëåâñêàÿ ïðåìèÿ, ãðàôåí, ñåíñîðíàÿ ýëåêòðîíèêà 
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ÍÅÐ²ÂÍÎÂÀÆÍ² ÅËÅÊÒÐÎÍÈ É Ä²ÐÊÈ Â ÃÐÀÔÅÍ² 
(ÎÃËßÄ) 

Ì. Â. Ñòð³õà 

Àíîòàö³ÿ. Äàíî îãëÿä òåîðåòè÷íèõ ðîá³ò ç ô³çèêè íåð³âíîâàæíèõ åëåêòðîí³â ³ ä³ðîê ó ãðà-
ôåí³, âèêîíàíèõ óêðà¿íñüêèìè íàóêîâöÿìè. Ö³ äîñë³äæåííÿ äîçâîëÿþòü ÿê âåðèô³êóâàòè 
ìåõàí³çìè ðîçñ³ÿííÿ òà ðåêîìá³íàö³¿ íîñ³¿â, òàê ³ îö³íèòè ìîæëèâîñò³ çàñòîñóâàííÿ ãðàôåíó 
â íîâèõ åëåêòðîííèõ òà îïòîåëåêòðîííèõ ïðèñòðîÿõ. 

Êëþ÷îâ³ ñëîâà: ãðàôåí, îï³ð, ì³æçîííå ôîòîçáóäæåííÿ, ôîòîïðîâ³äí³ñòü, ðîç³ãð³â íîñ³¿â, 
ïåðåõ³äí³ ïðîöåñè, îïòè÷íà õàðàêòåðèçàö³ÿ 

NON-EQUILIBRIUM ELECTRONS AND HOLES IN GRAPHENE 
(OVERVIEW) 

M. V. Strikha 

Abstract. The review of theoretical works on non-equilibrium electrons and holes physics in gra-
phene, executed by the Ukrainian researchers, is presented. These works allow both to verify the 
channels of carriers recombination and scattering, and to estimate the possibilities for application of 
graphene in new electronic, and optoelectronic devices. 

Keywords: graphene, resistance, interband photo-excitation, photoconductivity, heating of carri-
ers, transitional processes, optical characterization 

ÍÅÐÀÂÍÎÂÅÑÍÛÅ ÝËÅÊÒÐÎÍÛ È ÄÛÐÊÈ Â ÃÐÀÔÅÍÅ 
(ÎÁÇÎÐ) 

Ì. Â. Ñòðèõà 

Àííîòàöèÿ. Äàí îáçîð òåîðåòè÷åñêèõ ðàáîò ïî ôèçèêå íåðàâíîâåñíûõ ýëåêòðîíîâ è äû-
ðîê â ãðàôåíå, âûïîëíåííûõ óêðàèíñêèìè èññëåäîâàòåëÿìè. Ýòè ðàáîòû ïîçâîëÿþò êàê âå-
ðèôèöèðîâàòü êàíàëû ðåêîìáèíàöèè è ðàññåÿíèÿ íîñèòåëåé â ãðàôåíå, òàê è îöåíèòü âîç-
ìîæíîñòè èñïîëüçîâàíèÿ ãðàôåíà â íîâûõ ýëåêòðîííûõ è îïòîýëåêòðîííûõ óñòðîéñòâàõ. 

Êëþ÷åâûå ñëîâà: ãðàôåí, ñîïðîòèâëåíèå, ìåæäóçîííîå ôîòîâîçáóæäåíèå, ðàçîãðåâ íîñè-
òåëåé, ïåðåõîäíûå ïðîöåññû, îïòè÷åñêàÿ õàðàêòåðèçàöèÿ 
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ÎÑÎÁÅÍÍÎÑÒÈ ÏÅÐÅÕÎÄÍÛÕ ÏÐÎÖÅÑÑÎÂ Â PbSnTe:In 
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ÎÑÎÁÅÍÍÎÑÒÈ ÏÅÐÅÕÎÄÍÛÕ ÏÐÎÖÅÑÑÎÂ Â PbSnTe:In 
ÏÐÈ ÈÍÆÅÊÖÈÈ ÝËÅÊÒÐÎÍÎÂ 

À. Í. Àêèìîâ, À. Ý. Êëèìîâ, È. Ã. Íåèçâåñòíûé, 
Í. Ñ. Ïàùèí, Â. Í. Øåðñòÿêîâà, Â. Í. Øóìñêèé 

Àííîòàöèÿ. Â íàñòîÿùåé ðàáîòå îáñóæäàåòñÿ ïðèðîäà çàòóõàþùèõ êîëåáàíèÿ òîêà â ïëåí-
êàõ PbSnTe:In ïîñëå ïîäà÷è íà íèõ ïîñòîÿííîãî íàïðÿæåíèÿ â îòñóòñòâèå ôîíîâîé çàñâåò-
êè. Îáñóæäåíèå ïðîâîäèòñÿ â ðàìêàõ òåîðèè òîêîâ, îãðàíè÷åííûõ ïðîñòðàíñòâåííûì çà-
ðÿäîì ñ ó÷åòîì èçìåíåíèÿ âåëè÷èíû ïîëÿðèçóåìîñòè ñðåäû ïðè çàõâàòå èíæåêòèðóåìûõ èç 
êîíòàêòîâ ýëåêòðîíîâ íà ðàñïðåäåëåííûå ïî ýíåðãèè ëîâóøêè. 

Êëþ÷åâûå ñëîâà: òîêè, îãðàíè÷åííûå ïðîñòðàíñòâåííûì çàðÿäîì, îñöèëëÿöèè òîêà, ïî-
ëÿðèçóåìîñòü 

ÎÑÎÁËÈÂÎÑÒ² ÏÅÐÅÕ²ÄÍÈÕ ÏÐÎÖÅÑ²Â Â PbSnTe:In ÏÐÈ ²ÍÆÅÊÖ²¯ ÅËÅÊÒÐÎÍ²Â 

À. Ì. Àê³ìîâ, À. Å. Êë³ìîâ, ². Ã. Íå³çâåñòíèé, 
Ì. Ñ. Ïàùèí, Â. Ì. Øåðñòÿêîâà, Â. Ì. Øóìñüêèé 

Àíîòàö³ÿ. Ó äàí³é ðîáîò³ îáãîâîðþºòüñÿ ïðèðîäà çàãàñàþ÷èõ êîëèâàíü ñòðóìó â ïë³âêàõ 
PbSnTe:In ï³ñëÿ ïîäà÷³ íà íèõ ïîñò³éíî¿ íàïðóãè ï³ä ÷àñ â³äñóòíîñò³ ôîíîâîãî çàñâ³÷åííÿ. 
Îáãîâîðåííÿ ïðîâîäèòüñÿ â ðàìêàõ òåîð³¿ ñòðóì³â, îáìåæåíèõ ïðîñòîðîâèì çàðÿäîì ç óðà-
õóâàííÿì çì³íè âåëè÷èíè ïîëÿðèçóºìîñò³ ñåðåäîâèùà ïðè çàõîïëåíí³ ³íæåêòîâàíèõ ç êîí-
òàêò³â åëåêòðîí³â íà ðîçïîä³ëåí³ ïî åíåðã³¿ ïàñòêè. 

Êëþ÷îâ³ ñëîâà: ñòðóìè, îáìåæåí³ ïðîñòîðîâèì çàðÿäîì, îñöèëÿö¿¿ ñòðóìó, ïîëÿðèçóº-
ì³ñòü 

CHARACTERISTICS OF TRANSITION PROCESSES IN PbSnTe:In 
WITH ELECTRON INJECTION 

A. N. Akimov, A. E. Klimov, I. G. Neizvestny, 
N. S. Paschin, V. N. Sherstyakova, V. N. Shumsky 

Abstract. This paper discusses the nature of the current fluctuations in films PbSnTe: In after a 
potential difference applied across them without the background. Discussion is part of the theory of 
currents, the limited spatial charge to reflect a change in the polarizability of the environment when 
injected electrons are captured on the traps distributed over energy. 

Keywords: currents limited by spatial charge, the current oscillations, polarizability 

© À. Í. Àêèìîâ, À. Ý. Êëèìîâ, È. Ã. Íåèçâåñòíûé, Í. Ñ. Ïàùèí, 
Â. Í. Øåðñòÿêîâà, Â. Í. Øóìñêèé, 2011
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PHYSICS OF THE LASER-PHOTOIONIZATION ATOMIC PROCESSES 
IN THE ISOTOPES AND GASES SEPARATOR DEVICES: 

NEW OPTIMAL SCHEMES 

A. V. Glushkov3 , Ya.I. Lepikh1 , G. P. Prepelitsa2 , S. V. Ambrosov3 , 
E. V. Bakunina3 , A. A. Svinarenko2 and A. V. Loboda2 

1I. I. Mechnikov Odessa National University, Odessa, Ukraine 
2Odessa National Polytechnical University, Odessa, Ukraine 

3Odessa State Environmental University, Odessa, Ukraine 

PHYSICS OF THE LASER-PHOTOIONIZATION ATOMIC PROCESSES IN THE ISOTOPES 
AND GASES SEPARATOR DEVICES: NEW OPTIMAL SCHEMES 

A. V. Glushkov, Ya.I. Lepikh, G. P. Prepelitsa, S. V. Ambrosov, 
E. V. Bakunina, A. A. Svinarenko and A. V. Loboda 

Abstract. We present review of the models for key laser photoionization processes and propose 
the corresponding new optimal schemes of the separating heavy isotopes and nuclear isomers, sub-
stances cleaning at atomic level, which are based on the selective laser excitation of the isotopes 
atoms into excited Rydberg states and further DC electric field ionizationThe operator relativistic 
perturbation theory method, optimal laser action model and density matrices formalism are used for 
numeric calculation of the optimal scheme parameters for the U and other isotopes. 

Key words: laser photoionization method, isotopes and gases separation, new optimal schemes 

Ô²ÇÈÊÀ ËÀÇÅÐÍÎ-ÔÎÒÎ²ÎÍ²ÇÀÖ²ÉÍÈÕ ÀÒÎÌÍÈÕ ÏÐÎÖÅÑ²Â Â ÓÑÒÀÍÎÂÊÀÕ 
ÄËß ÏÎÄ²ËÅÍÍß ²ÇÎÒÎÏ²Â ÒÀ ÃÀÇ²Â: ÍÎÂ² ÎÏÒÈÌÀËÜÍ² ÑÕÅÌÈ 

Î. Â. Ãëóøêîâ, ß. ². Ëåï³õ, Ã. Ï. Ïðåïåëèöÿ, Ñ. Â. Àìáðîñîâ, 
Î. Â. Áàêóí³íà, À. À. Ñâèíàðåíêî, À. Â. Ëîáîäà 

Àíîòàö³ÿ. Ïðåäñòàâëåíèé îãëÿä ìîäåëåé îñíîâíèõ ëàçåðíî-ôîòî³îí³çàö³éíèõ ïðîöåñ³â 
òà çàïðîïîíîâàí³ â³äïîâ³äí³ íîâ³ îïòèìàëüí³ ñõåìè ëàçåðíîãî ïîä³ëåííÿ âàæêèõ ³çîòîï³â, 
ÿäåðíèõ ³çîìåð³â, ãàç³â, î÷èùåííÿ ðå÷îâèíè íà àòîìíîìó ð³âí³, ÿê³ áàçóþòüñÿ íà ëàçåðíîìó 
çáóäæåíí³ àòîì³â ³çîòîï³â ó ð³äáåðãîâ³ ñòàíè òà ïîäàëüø³é ³îí³çàö³¿ çîâí³øí³ì ñòàëèì åëåê-
òðè÷íèì ïîëåì. Óäîñêîíàëåí³ ìåòîä ðåëÿòèâ³ñòñüêî¿ òåîð³¿ çáóðåíü, ìîäåëü îïòèìàëüíî¿ ëà-
çåðíî¿ ä³¿ òà ôîðìàë³çì ìàòðèö³ ãóñòèíè âèêîðèñòàí³ äëÿ ÷èñåëüíîãî ìîäåëþâàííÿ ïàðàìå-
òð³â îïòèìàëüíî¿ ñõåìè ïîä³ëåííÿ äåòåêòóâàííÿ âàæêèõ ³çîòîï³â óðàíó òà ³íøèõ åëåìåíò³â. 

Êëþ÷îâ³ ñëîâà: ëàçåðíèé ôîòî³îí³çàö³éíèé ìåòîä, ïîä³ëåííÿ ³çîòîï³â òà ãàç³â, íîâ³ îïòè-
ìàëüí³ ñõåìè 

A. V. Glushkov, Ya.I. Lepikh, G. P. Prepelitsa et al.
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ÔÈÇÈÊÀ ËÀÇÅÐÍÎ-ÔÎÒÎÈÎÍÈÇÀÖÈÎÍÍÛÕ ÀÒÎÌÍÛÕ ÏÐÎÖÅÑÑÎÂ Â ÓÑÒÀÍÎÂÊÀÕ 
ÄËß ÐÀÇÄÅËÅÍÈß ÈÇÎÒÎÏÎÂ È ÃÀÇÎÂ: ÍÎÂÛÅ ÎÏÒÈÌÀËÜÍÛÅ ÑÕÅÌÛ 

À. Â. Ãëóøêîâ, ß. È. Ëåïèõ, Ã. Ï. Ïðåïåëèöà, Ñ. Â. Àìáðîñîâ, 
Î. Â. Áàêóíèíà, À. À. Ñâèíàðåíêî, À. Â. Ëîáîäà 

Àííîòàöèÿ. Ïðåäñòàâëåí îáçîð ìîäåëåé êëþ÷åâûõ ëàçåðíî-ôîòîèîíèçàöèîííûõ ïðîöåñ-
ñîâ è ïðåäëîæåíû ñîîòâåòñòâóþùèå íîâûå ñõåìû ëàçåðíîãî ðàçäåëåíèÿ èçîòîïîâ, ÿäåðíûõ 
èçîìåðîâ, ãàçîâ, î÷èñòêè âåùåñòâà íà àòîìíîì óðîâíå, áàçèðóþùèåñÿ íà ëàçåðíîì âîçáóæ-
äåíèè àòîìîâ èçîòîïîâ â ðèäáåðãîâû ñîñòîÿíèÿ è äàëüíåéøåé èîíèçàöèè âíåøíèì ïîñ-
òîÿííûì ýëåêòðè÷åñêèì ïîëåì. Óñîâåðøåíñòâîâàííûå ìåòîä ðåëÿòèâèñòñêîé òåîðèè âîç-
ìóùåíèé, ìîäåëü îïòèìàëüíîãî ëàçåðíîãî âîçäåéñòâèÿ è ôîðìàëèçì ìàòðèöû ïëîòíîñòè 
èñïîëüçîâàíû äëÿ ÷èñëåííîãî ìîäåëèðîâàíèÿ ïàðàìåòðîâ îïòèìàëüíîé ñõåìû äåòåêòèðî-
âàíèÿ è ðàçäåëåíèÿ èçîòîïîâ óðàíà è äðóãèõ ýëåìåíòîâ. 

Êëþ÷åâûå ñëîâà: ëàçåðíûé ôîòîèîíèçàöèîííûé ìåòîä, ðàçäåëåíèå èçîòîïîâ è ãàçîâ, íî-
âûå îïòèìàëüíûå ñõåìû 
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ÌÎÄÅËÈÐÎÂÀÍÈÅ ÎÒÊËÈÊÀ ÑÅÍÑÎÐÀ ÍÀ ËÎÊÀËÜÍÛÕ ÏËÀÇÌÎÍÀÕ 
Â ÑËÎÅ ÍÀÍÎ×ÀÑÒÈÖ 

Å. Ã. Áîðùàãîâñêèé, Â. Ç. Ëîçîâñêèé, Ò. À. Ìèøàêîâà 

Àííîòàöèÿ. Íà îñíîâå ñàìîñîãëàñîâàííîãî ïîäõîäà ñ èñïîëüçîâàíèåì ôóíêöèé Ãðèíà íàìè 
ïîñòðîåíà ìîäåëü îïòè÷åñêîãî îòêëèêà ñëîÿ íàíî÷àñòèö ñëó÷àéíî ðàñïðåäåëåííûõ íà ïîâåð-
õíîñòè. Ýëåêòðîìàãíèòíîå âçàèìîäåéñòâèå ìåæäó ÷àñòèöàìè ó÷èòûâàåòñÿ â ïîñòðîåííîé 
ìîäåëè ñ ïîìîùüþ óðàâíåíèÿ Ëèïìàíà-Øâèíãåðà è ìîäèôèöèðóåò ýôôåêòèâíóþ ïîëÿðèçó-
åìîñòü ñëîÿ. Íà îñíîâå ðàçðàáîòàííîãî ôîðìàëèçìà áûëè ñìîäåëèðîâàíû ñïåêòðû ïðîïóñêà-
íèÿ ïîäîáíîé ñòðóêòóðû, êîòîðûå äåìîíñòðèðóþò ñäâèã ïëàçìîííîãî ðåçîíàíñà ïðè àäñîðá-
öèè äîïîëíèòåëüíîãî ñëîÿ íà íàíî÷àñòèöàõ. Íà îñíîâå ðàçðàáîòàííîé ìîäåëè, ó÷èòûâàþùåé 
ìåæ÷àñòè÷íîå âçàèìîäåéñòâèå, ìîæíî ðàññ÷èòàòü ÷óâñòâèòåëüíîñòü ïîäîáíûõ ñåíñîðîâ à 
òàêæå íàõîäèòü îïòèìàëüíûå ïàðàìåòðû íàíî÷àñòèö äëÿ ïîâûøåíèÿ ÷óâñòâèòåëüíîñòè. 

Êëþ÷åâûå ñëîâà: ìîíîñëîé, íàíî÷àñòèöû, ñåíñîð, ëîêàëüíûå ïëàçìîíû, îïòè÷åñêèé îò-
êëèê 
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Àíîòàö³ÿ. Íà îñíîâ³ ñàìîóçãîäæåíîãî ï³äõîäó ç âèêîðèñòàííÿì ôóíêö³é Ãð³íà íàìè áóëî ïî-
áóäîâàíî ìîäåëü îïòè÷íîãî â³äãóêó øàðó íàíî÷àñòîê, ùî âèïàäêîâî ðîçïîä³ëåí³ íà ïîâåðõí³. 
Åëåêòðîìàãí³òíó âçàºìîä³þ ì³æ ÷àñòèíêàìè áóëî âðàõîâàíî â ïîáóäîâàí³é ìîäåë³ çà äîïîìî-
ãîþ ð³âíÿííÿ Ë³ïìàíà-Øâ³íãåðà, ùî ìîäèô³êóº åôåêòèâíó ïîëÿðèçîâàí³ñòü øàðó. Íà îñíîâ³ 
ðîçðîáëåíîãî ôîðìàë³çìó áóëè çìîäåëüîâàí³ ñïåêòðè ïðîïóñêàííÿ òàêî¿ ñòðóêòóðè ÿê³ äåìîí-
ñòðóþòü çñóâ ïëàçìîííîãî ðåçîíàíñó ïðè àäñîðáö³¿ äîäàòêîâîãî øàðó íà íàíî÷àñòêàõ. Íà îñíîâ³ 
ðîçðîáëåíî¿ ìîäåë³, ùî âðàõîâóº âçàºìîä³þ ì³æ ÷àñòêàìè, ìîæíà ðîçðàõóâàòè ÷óòëèâ³ñòü òàêèõ 
ñåíñîð³â à òàêîæ çíàõîäèòè îïòèìàëüí³ ïàðàìåòðè íàíî÷àñòîê äëÿ ï³äâèùåííÿ ÷óòëèâîñò³. 

Êëþ÷îâ³ ñëîâà: ìîíîøàð, íàíî÷àñòêè, ñåíñîð, ëîêàëüí³ ïëàçìîíè, îïòè÷íèé â³äãóê 
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SIMULATION OF THE RESPONSE OF THE SENSOR BASED ON THE LOCAL PLASMONS 
IN THE LAYER OF NANOPARTICLES 

E. G. Bortchagovsky, V. Z. Lozovski, T. A Mishakova 

Abstract. On the base of self-consisted approach with the use of Green functions we built the 
model of the optical response of the layer of nanoparticles random distributed on the surface. Elec-
tromagnetic interaction between the particles was taken into account in this model by the Lipman-
Shwidenger equation. By this formalism we calculated transmission spectra of such a structure, 
which show the shift of the plasmon resonance at the adsorption on nanoparticless of an additional 
layer. On the base of this model which take into account interaction between the particles we can cal-
culate the sensitivity of this sensors and find optimal parameters of the nanoparticles to increase it. 

Keywords: monolayer, nanoparticles, sensor, local plasmons, optical response 
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ÍÀÍÎÑÒÐÓÊÒÓÐÈ ÍÀ ÎÑÍÎÂ² ÑÏÎËÓÊ IV-VI ÄËß ÒÅÐÌÎÅËÅÊÒÐÈ×ÍÈÕ 
ÏÅÐÅÒÂÎÐÞÂÀ×²Â ÅÍÅÐÃ²¯ (ÎÃËßÄ)

Ä. Ì. Ôðå¿ê, ². Ê. Þð÷èøèí, Â. Ì. ×îáàíþê, Ð. ². Íèêèðóé, Þ. Â. Ëèñþê 

Àíîòàö³ÿ. Çðîáëåíî îãëÿä ðîá³ò â îáëàñò³ íèçüêîðîçì³ðíèõ òåðìîåëåêòðè÷íèõ ìàòåð³àë³â. 
Ïîêàçàíî ïåðñïåêòèâí³ñòü çàñòîñóâàííÿ íàäðåø³òîê êâàíòîâèõ òî÷îê, êâàíòîâèõ äðîò³â òà 
êâàíòîâèõ ÿì íà áàç³ ñïîëóê IV-VI äëÿ ñåíñîð³â òåïëîâèõ ïîë³â òà òåðìîåëåêòðè÷íèõ ïåðå-
òâîðþâà÷³â åíåðã³¿. Ñïîñòåðåæóâàí³ îñöèëÿö³¿ ó çàëåæíîñòÿõ åëåêòðîïðîâ³äíîñò³, êîåô³ö³ºí-
ò³â Çåºáåêà òà òåðìîåëåêòðè÷íî¿ ïîòóæíîñò³ â³ä òîâùèíè êâàíòîâèõ ÿì ïîÿñíåíî ðîçì³ðíèì 
êâàíòóâàííÿì ÷åðåç åëåêòðîííå îáìåæåííÿ. Çà ïåð³îäîì îñöèëÿö³é òîâùèííèõ çàëåæíîñ-
òåé åêñïåðèìåíòàëüíî âèçíà÷åíèõ òåðìîåëåêòðè÷íèõ ïàðàìåòð³â ðîçðàõîâàíî åíåðãåòè÷í³ 
õàðàêòåðèñòèêè íàíîñòðóêòóð íà îñíîâ³ õàëüêîãåí³ä³â ñâèíöþ òà òåëóðèäó îëîâà. 

Êëþ÷îâ³ ñëîâà: íàíîñòðóêòóðè, íàäðåø³òêè êâàíòîâèõ òî÷îê, êâàíòîâèõ äðîò³â, êâàíòî-
âèõ ÿì, êâàíòîâî-ðîçì³ðí³ åôåêòè 

NANOSTRUCTURES ON THE BASE OF COMPOSITIONS IV-VI FOR THERMOELECTRIC 
ENERGY CONVERTERS. (OVERVIEW) 

D. M. Freik, I. K. Yurchyshyn, V. M. Chobaniuk, R. I. Nykyrui, Yu. V. Lysiuk 

Abstract. The review of the works in the region of low-dimensional thermoelectric materials is 
done. It was shown the utilization's availability of superlattice of quantum dots, quantum wires and 
quantum wells on the base of composition IV-VI for thermal filds sensors of the thermoelectric en-
ergy converters. Observed oscillations in dependences of electrical conductivity, Seebeck and ther-
moelectric powers coefficiens on the quantum wells thickness are associated with quantum size ef-
fects due to electron confinement. On the base of oscillation's period of thickness dependences of 
experimantally measured thermoelectric parameters the nanostructures energy characterisitcs on 
the base of lead chalcogenides and stannum teluride were evaluated. 

Keywords: nanostructures, superlattice of quantum dots, quantum wires, quantum wells, quan-
tum-size effects 
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ÍÀÍÎÑÒÐÓÊÒÓÐÛ ÍÀ ÎÑÍÎÂÅ ÑÎÅÄÈÍÅÍÈÉ IV-VI ÄËß ÒÅÐÌÎÅËÅÊÒÐÈ×ÅÑÊÈÕ 
ÏÐÅÎÁÐÀÇÎÂÀÒÅËÅÉ ÅÍÅÐÃÈÈ (ÎÁÇÎÐ)

Ä. Ì. Ôðåèê, È. Ê. Þð÷èøèí, Â. Ì. ×îáàíþê, Ð. È. Íèêèðóé, Þ. Â. Ëèñþê 

Àííîòàöèÿ. Ñäåëàí îáçîð ðàáîò â îáëàñòè íèçêîðàçìåðíûõ òåðìîýëåêòðè÷åñêèõ ìàòåðè-
àëîâ. Ïîêàçàíà ïåðñïåêòèâíîñòü ïðèìåíåíèÿ ñâåðõðåøåòîê êâàíòîâûõ òî÷åê, êâàíòîâûõ 
ïðîâîëîê è êâàíòîâûõ ÿì íà áàçå ñîåäèíåíèé IV-VI äëÿ ñåíñîðîâ òåïëîâûõ ïîëåé è òåð-
ìîåëåêòðè÷åñêèõ ïðåîáðàçîâàòåëåé ýíåðãèè. Íàáëþäàåìûå îñöèëëÿöèè â çàâèñèìîñòÿõ 
ýëåêòðîïðîâîäíîñòè, êîýôôèöèåíòîâ Çååáåêà è òåðìîýëåêòðè÷åñêîé ìîùíîñòè îò òîëùè-
íû êâàíòîâûõ ÿì ñâÿçàíû ñ ðàçìåðíûì êâàíòîâàíèåì èç-çà ýëåêòðîííîãî îãðàíè÷åíèÿ. Çà 
ïåðèîäîì îñöèëëÿöèé òîëñòîòíûõ çàâèñèìîñòåé ýêñïåðèìåíòàëüíî îïðåäåëåííûõ òåðìî-
ýëåêòðè÷åñêèõ ïàðàìåòðîâ ðàññ÷èòàíû ýíåðãåòè÷åñêèå õàðàêòåðèñòèêè íàíîñòðóêòóð íà îñ-
íîâå õàëüêîãåíèäîâ ñâèíöà è òåëóðèäà îëîâà. 

Êëþ÷åâûå ñëîâà: íàíîñòðóêòóðû, ñâåðõðåøåòêè êâàíòîâûõ òî÷åê, êâàíòîâûõ ïðîâîëîê, 
êâàíòîâûõ ÿì, êâàíòîâî-ðàçìåðíûå ýôôåêòû 
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Â. À. Ñìûíòûíà, Â. Ì. Ñêîáååâà, Í. Â. Ìàëóøèí 

Àííîòàöèÿ. Èññëåäîâàëîñü ïîëó÷åíèå è ëþìèíåñöåíöèÿ íàíîêðèñòàëëîâ (ÍÊ) CdS, ëåãè-
ðîâàííûõ ïðèìåñüþ Li. Ëåãèðîâàííûå ÍÊ áûëè ïîëó÷åíû ìåòîäîì çîëü-ãåëü òåõíîëîãèè â 
æåëàòèíîâîì ðàñòâîðå. Îáñóæäàåòñÿ ìåõàíèçì ëþìèíåñöåíöèè ÍÊ CdS (Li) ñ λ

ìàêñ
 =520 íì 

è ïîêàçàíî óëó÷øåíèå ñòàáèëüíîñòè ëþìèíåñöåíöèè ïðè ñîâìåñòíîì ëåãèðîâàíèè CdS 
àòîìàìè ìåòàëëîâ Li è Al. 

Êëþ÷åâûå ñëîâà: Ëþìèíåñöåíöèÿ, íàíîêðèñòàëëû ñóëüôèäà êàäìèÿ, ïðèìåñíîå ëåãèðî-
âàíèå 

ËÞÌ²ÍÅÑÖÅÍÒÍ² ÂËÀÑÒÈÂÎÑÒ² ÍÀÍÎÊÐÈÑÒÀË²Â ÑÓËÜÔ²ÄÓ ÊÀÄÌ²Þ, 
ÙÎ ËÅÃÎÂÀÍ² ÀÒÎÌÀÌÈ Ë²Ò²Þ ² ÀËÞÌ²Í²Þ 

Â. À. Ñìèíòûíà, Â. Ì. Ñêîáººâà, Ì. Â. Ìàëóøèí 

Àíîòàö³ÿ. Äîñë³äæóâàëîñü îòðèìàííÿ ³ ëþì³íåñöåíòí³ âëàñòèâîñò³ íàíîêðèñòàë³â (ÍÊ) 
CdS, ùî ëåãèðîâàí³ äîì³øêàìè Li. Ëåãîâàí³ ÍÊ áóëè îòðèìàí³ ìåòîäîì çîëü-ãåëü òåõíîëîã³¿ 
â æåëàòèíîâîìó ðîç÷èí³. Îáãîâîðþºòüñÿ ìåõàíèçì ëþì³íåñöåíö³³ ÍÊ CdS (Li) ç λ

ìàêñ
 =520 

íì ³ ïîêàçàíî ïîêðàùåííÿ ñòàá³ëüíîñò³ ëþì³íåñöåíö³¿ ïðè ñóì³ñíîìó ëåãóâàíí³ CdS àòîìà-
ìè ìåòàëë³â Li è Al. 

Êëþ÷îâ³ ñëîâà: Ëþì³íåñöåíö³ÿ, íàíîêðèñòàëè ñóëüô³äó êàäì³þ, äîì³øêîâå ëåãóâàííÿ 

LUMINESCENCE PROPERTIES OF LITIUM AND ALUMINIUM –DOPED 
CADMIUM SULFIDE NANOCRYSTALS 

V. A. Smyntyna, V. M. Skobeeva, N. V. Malushin 

Abstract. The fabrication and luminescence of Li-doped NC CdS are investigated. Impurity-
doped NC have been prepared by sol-gel method in gelatin solution. The luminescence mechanism 
Li-doped NC CdS are discussed and enhancement of stabilization of luminescence (λ

max
 = 520 nm) 

by Li and Al co-doping are shows. 

Keywords: Luminescence, cadmium sulfide nanocrystals, impurity doping 

Â. À. Ñìèíòûíà, Â. Ì. Ñêîáººâà, Ì. Â. Ìàëóøèí
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Àíîòàö³ÿ. Ïîäàíî ðåçóëüòàòè ä³¿ ñåð³¿ ïîñë³äîâíèõ íèçüêîòåìïåðàòóðíèõ â³äïàë³â (70°Ñ, 
80°Ñ, 90°Ñ, 100°Ñ òðèâàë³ñòþ 10 ãîäèí) íà ðîçïîä³ë ñòðóìó â ôîòîä³îäíèõ ë³í³éêàõ ²× ä³àïà-
çîíó (8–12 ìêì), ñôîðìîâàíèõ íà åï³òàêñ³éíèõ ïë³âêàõ ÊÐÒ. Ìîäåëþâàííÿ ÂÀÕ ôîòîä³îäà 
ç óðàõóâàííÿì ð³âíÿííÿ áàëàíñó íîñ³¿â çàðÿäó ïîêàçàëî, ùî êîíöåíòðàö³ÿ ðåêîìá³íàö³éíèõ 
öåíòð³â çìåíøóºòüñÿ, à ÷àñ æèòòÿ íåîñíîâíèõ íîñ³¿â çàðÿäó çá³ëüøóºòüñÿ. Âèñóíóòî ïðè-
ïóùåííÿ, ùî äåãðàäàö³ÿ ôîòîä³îä³â ï³ñëÿ â³äïàëó ç òåìïåðàòóðîþ 100°Ñ çóìîâëåíî ìàëîþ 
òîâùèíîþ åï³òàêñ³éíî¿ ïë³âêè, à ð-n ïåðåõ³ä ï³ñëÿ â³äïàëó äîñÿãàº ³íòåðôåéñíî¿ ãðàíèö³. 

Êëþ÷îâ³ ñëîâà: ôîòîä³îäè, íèçüêîòåìïåðàòóðíèé â³äïàë, äèôóç³ÿ, ÊÐÒ 

THE INFLUENCE OF LOW TEMPERATURE ANNEALING ON THE CURRENTS 
IN MCT PHOTODIODES 

F. Sizov, I. Lysiuk, J. Gumenjuk-Sichevska, Z. Tsybrii, K. Andreeva 

Abstract. The results of influence of a serial low temperature (70°C, 80°C, 90°C, 100°C during 10 
hours) annealings of LW IR (8–12 μm) ÌCT photodiode arrays on dark current distribution have 
been shown. Modeling of the photodiode current-voltage characteristic subject to carriers balance 
equation has shown that concentration of recombination centers decreased, while lifetime of minor-
ity carriers increased. A supposition that after 100°C annealing the photodiode degradation is caused 
by the small film thickness and p-n-junction achieves the interface has been made. 

Keywords: photodiodes, low temperature annealing, MCT, diffusion 
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ÂËÈßÍÈÅ ÍÈÇÊÎÒÅÌÏÅÐÀÒÓÐÍÎÃÎ ÎÒÆÈÃÀ ÍÀ ÒÎÊÈ Â ÔÎÒÎÄÈÎÄÍÛÕ 
ÑÒÐÓÊÒÓÐÀÕ ÍÀ ÎÑÍÎÂÅ ÊÐÒ 

Ô. Ô. Ñèçîâ, È. À. Ëûñþê, Æ. Â. Ãóìåíþê-Ñû÷åâñêàÿ, Ç. Ô. Öèáðèé, Å. Â. Àíäðååâà 

Àííîòàöèÿ. Ïðèâåäåíû ðåçóëüòàòû âëèÿíèÿ ñåðèè ïîñëåäîâàòåëüíî ïðîâåäåííûõ íèçêî-
òåìïåðàòóðíûõ îòæèãîâ (70°Ñ, 80°Ñ, 90°Ñ, 100°Ñ äëèòåëüíîñòüþ 10 ÷àñîâ) íà ðàñïðåäåëåíèå 
òîêà â ôîòîäèîäíûõ ëèíåéêàõ ÈÊ-äèàïàçîíà (8–12 ìêì), ñôîðìèðîâàííûõ íà ýïèòàêñè-
àëüíûõ ïëåíêàõ ÊÐÒ. Ìîäåëèðîâàíèå ÂÀÕ ôîòîäèîäà ñ ó÷åòîì óðàâíåíèÿ áàëàíñà íîñèòå-
ëåé çàðÿäà ïîêàçàëî, ÷òî êîíöåíòðàöèÿ ðåêîìáèíàöèîííûõ öåíòðîâ óìåíüøàåòñÿ, à âðåìÿ 
æèçíè óâåëè÷èâàåòñÿ. Ïðåäïîëàãàåòñÿ, ÷òî äåãðàäàöèÿ ôîòîäèîäîâ ïîñëå îòæèãà ñ òåìïå-
ðàòóðîé 100°Ñ îáóñëîâëåíà ìàëîé òîëùèíîé ýïèòàêñèàëüíîé ïëåíêè, à ð-n ïåðåõîä ïîñëå 
îòæèãà äîñòèãàåò èíòåðôåéñíîé ãðàíèöû. 

Êëþ÷åâûå ñëîâà: ôîòîäèîäû, íèçêîòåìïåðàòóðíûé îòæèã, äèôôóçèÿ, ÊÐÒ 
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ÂÈÑÎÊÎ×ÀÑÒÎÒÍÈÌ ÌÀÃÍÅÒÐÎÍÍÈÌ ÐÎÇÏÈËÞÂÀÍÍßÌ 

Â. Â. Õîìÿê, Ì. Ì. Ñëüîòîâ, Î. Ì. Ñëüîòîâ 

Àíîòàö³ÿ. Íàâîäÿòüñÿ ðåçóëüòàòè äîñë³äæåíü îïòè÷íîãî ïðîïóñêàííÿ ³ â³äáèâàííÿ òîíêèõ 
ïë³âîê Cd

X
Zn

1-X
O. Âèêîðèñòàíî ìåòîä λ-ìîäóëÿö³¿ ç ìåòîþ âèÿâëåííÿ îñîáëèâîñòåé åíåðãå-

òè÷íî¿ ñòðóêòóðè Cd
X
Zn

1-X
O â öåíòð³ çîíè Áð³ëëþåíà. 

Êëþ÷îâ³ ñëîâà: òîíê³ ïë³âêè Cd
X
Zn

1-X
O, ìàãíåòðîííå ðîçïèëåííÿ, îïòè÷íå ïðîïóñêàííÿ, 

îïòè÷íå â³äáèâàííÿ, λ-ìîäóëÿö³ÿ 

OPTICAL PROPERTIES OF Cd
X
Zn

1-X
O THIN FILMS, 

GROWTH BY HIGHFREQUENCY MAGNETRON SPUTTERING 

V. V. Khomyak, M. M. Slyotov, O. M. Slyotov 

Abstract. The results of Cd
X
Zn

1-X
O thin films optical transmission and reflection are examined. 

λ-modulation method was used. The energy structure peculiarities of Cd
X
Zn

1-X
O thin films in center 

Brilluen zone were determined. 

Keywords: Cd
X
Zn

1-X
O thin films, magnetron sputtering, optical transmission, optical reflection, 

λ-modulation 
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X
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ÂÛÑÎÊÎ×ÀÑÒÎÒÍÛÌ ÌÀÃÍÅÒÐÎÍÍÛÌ ÐÀÑÏÛËÅÍÈÅÌ 

Â. Â. Õîìÿê, Ì. Ì. Ñë¸òîâ, Î. Ì. Ñë¸òîâ 

Àííîòàöèÿ. Ïðèâåäåíû ðåçóëüòàòû èññëåäîâàíèé îïòè÷åñêîãî ïðîïóñêàíèÿ è îòðàæåíèÿ 
òîíêèõ ïë¸íîê Cd

X
Zn

1-X
O. Èñïîëüçîâàí ìåòîä λ-ìîäóëÿöèè ñ öåëüþ óñòàíîâëåíèÿ îñîáåí-

íîñòåé ýíåðãåòè÷åñêîé ñòðóêòóðû Cd
X
Zn

1-X
O â öåíòðå çîíû Áðèëëþýíà. 

Êëþ÷åâûå ñëîâà: òîíêèå ïë¸íêè Cd
X
Zn

1-X
O, ìàãíåòðîííîå ðàñïûëåíèå, îïòè÷åñêîå ïðî-

ïóñêàíèå, îïòè÷åñêîå îòðàæåíèå, λ-ìîäóëÿöèÿ 
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HIGHLY SENSITIVE SENSOR FOR DETECTION OF VITAMIN B
 1 

ON THE NANOSTRUCTURAL SURFACE OF NICKEL 
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HIGHLY SENSITIVE SENSOR FOR DETECTION OF VITAMIN B
 1 

ON THE NANOSTRUCTURAL SURFACE OF NICKEL 

O. Shevchenko, O. Lut, Î. Aksimentyeva 

Abstract. Vitamin Â
1 
(thiamine bromide) is a component of the ferments, which take part in the 

exchange of substances flowing in alive organisms and has a wide application in medical practices 
for medical treatment of different nerve illnesses. As alternative to polarograph detection of vitamin, 
we propose a voltamperometric chemosensor where nanostructured surface of nickel is used as in-
dicator electrode. It claims that

 
thiamine bromide has a significantly higher discharge intensity on 

the nanostructural nickel electrode than on the smooth one in 2–3 times and increases in the factor 
of tens as compared with mercury electrode. This significantly increases a sensitivity of sensor and 
make it application more safe. 

Keywords: nanostrutured electrode, vitamin B
1
, voltammetry, chemosensor, sensitivity 

ÂÈÑÎÊÎ×ÓÒËÈÂÈÉ ÑÅÍÑÎÐ ÄËß ÂÈÇÍÀ×ÅÍÍß Â²ÒÀÌ²ÍÓ B
 1 

ÍÀ ÍÀÍÎÑÒÐÓÊÒÓÐÎÂÀÍ²É ÏÎÂÅÐÕÍ² Í²ÊÅËÞ 

O. Øåâ÷åíêî, O. Ëóò, Î. Aêñ³ìåíòüºâà 

Àíîòàö³ÿ. Â³òàì³í Â
1 

(ò³àì³í áðîì³ä) âõîäèòü äî ñêëàäó ôåðìåíò³â, ÿê³ áåðóòü ó÷àñòü â 
îáì³í³ ðå÷îâèí â æèâèõ îðãàí³çìàõ, ùî çóìîâëþº éîãî øèðîêå çàñòîñóâàííÿ ó ìåäè÷í³é 
ïðàêòèö³ äëÿ ë³êóâàííÿ ð³çíîìàí³òíèõ íåðâîâèõ õâîðîá. Íà â³äì³íó â³ä ïîëÿðîãðàô³÷íîãî 
âèçíà÷åííÿ â³òàì³íó Â

1
, çàïðîïîíîâàíî âîëüòàìïåðîìåòðè÷íèé õåìîñåíñîð, â ÿêîìó ÿê ³í-

äèêàòîðíèé åëåêòðîä âèêîðèñòîâóºòüñÿ íàíîñòðóêòóðîâàíà ïîâåðõíÿ í³êåëþ. Âñòàíîâëåíî, 
ùî ³íòåíñèâí³ñòü ðîçðÿäó ò³àì³í áðîì³äó íà íàíîñòðóêòóðîâàí³é í³êåëåâ³é ïîâåðõí³ âèùà 
ïîð³âíÿíî ç ãëàäêèì í³êåëåâèì åëåêòðîäîì ó 2–3 ðàçè ³ çá³ëüøóºòüñÿ ó äåñÿòêè ðàç³â ïîð³â-
íÿíî ç ðòóòíèì åëåêòðîäîì. Öå çàáåçïå÷óº çíà÷íå ï³äâèùåííÿ ÷óòëèâîñò³ ñåíñîðà ³ ðîáèòü 
éîãî âèêîðèñòàííÿ á³ëüø áåçïå÷íèì. 

Êëþ÷îâ³ ñëîâà: íàíîñòðóêòóðîâàíèé åëåêòðîä, â³òàì³í B
1
, âîëüòàìïåðîìåòð³ÿ, õåìîñåí-

ñîð, ÷óòëèâ³ñòü 

O. Shevchenko, O. Lut, Î. Aksimentyeva
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ÂÛÑÎÊÎ×ÓÂÑÒÂÈÒÅËÜÍÛÉ ÑÅÍÑÎÐ ÄËß ÎÏÐÅÄÅËÅÍÈß ÂÈÒÀÌÈÍÀ B
 1 

ÍÀ ÍÀÍÎÑÒÐÓÊÒÓÐÈÐÎÂÀÍÍÎÉ ÏÎÂÅÐÕÍÎÑÒÈ ÍÈÊÅËß 

À. Øåâ÷åíêî, Å. Ëóò, Å. Àêñèìåíòüåâà 

Àííîòàöèÿ. Âèòàìèí Â
1 
(òèàìèí áðîìèä) âõîäèò â ñîñòàâ ôåðìåíòîâ, ïðèíèìàþùèõ ó÷àñ-

òèå â îáìåíå âåùåñòâ â æèâûõ îðãàíèçìàõ, è øèðîêî ïðèìåíÿåòñÿ â ìåäèöèíñêîé ïðàê-
òèêå äëÿ ëå÷åíèÿ ðàçíîîáðàçíûõ íåðâíûõ çàáîëåâàíèé. Â îòëè÷èå îò ïîëÿðîãðàôè÷åñêîãî 
îïðåäåëåíèÿ âèòàìèíà Â

1
, ïðåäëîæåí âîëüòàìïåðîìåòðè÷åñêèé õåìîñåíñîð, â êîòîðîì â 

êà÷åñòâå èíäèêàòîðíîãî ýëåêòðîäà èñïîëüçóåòñÿ íàíîñòðóêòóðèðîâàííàÿ ïîâåðõíîñòü íè-
êåëÿ. Óñòàíîâëåíî, ÷òî èíòåíñèâíîñòü ðàçðÿäà òèàìèí áðîìèäà íà íàíî-ñòðóêòóðèðîâàí-
íîé íèêåëåâîé ïîâåðõíîñòè ïîâûøàåòñÿ â 2–3 ðàçà ïî ñðàâíåíèþ ñ ãëàäêèì íèêåëåâûì 
ýëåêòðîäîì è âîçðàñòàåò â äåñÿòêè ðàç ïî ñðàâíåíèþ ñ ðòóòíûì ýëåêòðîäîì. Ýòî îáåñïå÷è-
âàåò çíà÷èòåëüíîå ïîâûøåíèå ÷óâñòâèòåëüíîñòè ñåíñîðà è äåëàåò åãî èñïîëüçîâàíèå áîëåå 
áåçîïàñíûì. 

Êëþ÷åâûå ñëîâà: íàíîñòðóêòóðèðîâàííûé ýëåêòðîä, âèòàìèí B
1
, âîëüòàìïåðîìåòðèÿ, 

 õåìîñåíñîð, ÷óâñòâèòåëüíîñòü 
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ÅËÅÊÒÐÎÕÅÌ²ËÞÌ²ÍÅÑÖÅÍÒÍÀ ÑÅÍÑÎÐÈÊÀ 
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Ê. Ì. Ìóçèêà 

Õàðê³âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ðàä³îåëåêòðîí³êè, 
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ÅËÅÊÒÐÎÕÅÌ²ËÞÌ²ÍÅÑÖÅÍÒÍÀ ÑÅÍÑÎÐÈÊÀ ÆÎÂ×ÍÈÕ Ï²ÃÌÅÍÒ²Â 

Ê. Ì. Ìóçèêà 

Àíîòàö³ÿ. Ó ðîáîò³ âïåðøå ïðîäåìîíñòðîâàíî ìîæëèâ³ñòü âèêîðèñòàííÿ åëåêòðîõå-
ì³ëþì³íåñöåíòíîãî (ÅÕË) ìåòîäó äåòåêòóâàííÿ â ñåíñîðèö³ æîâ÷íîãî ï³ãìåíòó á³ë³ðó-
á³íó ó âîäíîìó ðîç÷èí³. Ïîêàçàíèé ñï³âðåàãåíòíèé õàðàêòåð ó÷àñò³ á³ë³ðóá³íà ó ãîìî-
ãåííèõ ÅÕË-ðåàêö³ÿõ ç åëåêòðîãåíåðîâàíèìè ³îí-ðàäèêàëàìè òðèñá³ï³ðèäèëà ðóòåí³þ 
({Ru(bpy)

3
}+3). Äîñë³äæåíî åëåêòðîõ³ì³÷íó ïîâåä³íêó òà ðåæèìè åëåêòðîõ³ì³÷íîãî çáó-

äæåííÿ ÅÕË òåñòîâèõ ðîç÷èí³â ç á³ë³ðóá³íîì ç âèêîðèñòàííÿì ñêëîâóãëåöåâîãî åëåêòðî-
äà ç àëìàçîïîä³áíèì ïîêðèòòÿì, âïëèâ íà àíàë³òè÷íèé ñèãíàë âåëè÷èíè ðÍ òà êîíöåí-
òðàö³¿ ï³ãìåíòó. 

Êëþ÷îâ³ ñëîâà: á³ë³ðóá³í, æîâ÷íèé ï³ãìåíò, ã³ïåðá³ë³ðóá³íåì³ÿ, åëåêòðîõåì³ëþì³íåñöåí-
ö³ÿ, áóôåðíèé ðîç÷èí, òðèñá³ï³ðèäèë ðóòåí³þ, ñï³âðåàãåíò, àëìàçîïîä³áíå ïîêðèòòÿ 

ELECTROCHEMILUMINESCENT SENSORICS OF BILE PIGMENTS 

K. M. Ìuzyka 

Abstract. For the first time the possibility of electrochemiluminescent (ECL) method using for 
the bile pigment, namely bilirubin, detection in aqueous solution was demonstrated. The coreactant 
nature of the involvement of bilirubin in the homogeneous ECL reactions with electrogenerated ion 
radicals trisbipyridine ruthenium ({Ru(bpy)

3
}+3) was shown. Electrochemical behavior and modes of 

electrochemical excitation of ECL in model solutions with bilirubin using glassy carbone electrode 
with a diamond-like coating and influence of pH and concentration of pigment on the analytical signal 
were investigated. 

Keywords: bilirubin, bile pigment, hyperbilirubinemia, electrogenerated chemiluminescence, 
buffer solution, trisbipyridil ruthenium, coreactant, diamond-like carbon coating 

ÝËÅÊÒÐÎÕÅÌÈËÞÌÈÍÅÑÖÅÍÒÍÀß ÑÅÍÑÎÐÈÊÀ ÆÅË×ÍÛÕ ÏÈÃÌÅÍÒÎÂ 

Å. Í. Ìóçûêà 

Àííîòàöèÿ. Â ðàáîòå âïåðâûå ïðîäåìîíñòðèðîâàíà âîçìîæíîñòü èñïîëüçîâàíèÿ ýëåêòðî-
õåìèëþìèíåñöåíòíîãî (ÝÕË) ìåòîäà äåòåêòèðîâàíèÿ â ñåíñîðèêå æåë÷íîãî ïèãìåíòà áèëè-
ðóáèíà â âîäíîì ðàñòâîðå. Ïîêàçàí ñîðåàãåíòíûé õàðàêòåð ó÷àñòèÿ áèëèðóáèíà â ãîìîãåí-
íûõ ÝÕË-ðåàêöèÿõ ñ ýëåêòðîãåíåðèðîâàííûìè èîí-ðàäèêàëàìè òðèñáèïèðèäèëà ðóòåíèÿ 
({Ru(bpy)

3
}+3). Èññëåäîâàíû ýëåêòðîõèìè÷åñêîå ïîâåäåíèå è ðåæèìû ýëåêòðîõèìè÷åñêîãî 

âîçáóæäåíèÿ ÝÕË òåñòîâûõ ðàñòâîðîâ ñ áèëèðóáèíîì ñ èñïîëüçîâàíèåì ñòåêëîóãëåðîäíîãî 

© Ê. Ì. Ìóçèêà, 2011



ýëåêòðîäà ñ àëìàçîïîäîáíûì ïîêðûòèåì, âëèÿíèå íà àíàëèòè÷åñêèé ñèãíàë âåëè÷èíû ðÍ 
è êîíöåíòðàöèè ïèãìåíòà. 

Êëþ÷åâûå ñëîâà: áèëèðóáèí, æåë÷íûé ïèãìåíò, ãèïåðáèëèðóáèíåìèÿ, åëåêòðîõåìèëþ-
ìèíåñöåíöèÿ, áóôåðíûé ðàñòâîð, òðèñáèïèðèäèë ðóòåíèÿ, ñîðåàãåíò, àëìîçîïîäîáíîå ïîê-
ðûòèå 

Ê. Ì. Ìóçèêà
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ELECTRONIC PROPERTIES OF FET STRUCTURES 
WITH QDS LAYER UNDER THE GATE AREA 

V. V. Ilchenko, S. D. Lin, V. V. Marin, O. V. Tretyak 

Abstract. The field-effect transistor (FET) structures with quantum dots (QDs) layer placed close 
to the high electron mobility channel on the heterojunction GaAs/AlGaAs are investigated in this 
paper. It was shown that charge accumulated in QDs layer can essentially change the threshold volt-
age value needed to open the channel. Because of kinetic nature of capturing and emitting processes 
in QDs the differential capacitance measured between Source and Gate has the specific view with 
several maximums on C-V curves depending of the frequency of testing signal. Due to influence of 
charge accumulation in QDs on the coefficient of transmission for the transistors with QDs layer 
under the gate the FET structure demonstrates the effect of dynamical changing of channel con-
ductivity. 

Keywords: field-effect transistors, quantum dots, GaAs/AlGaAs 

ÅËÅÊÒÐÎÍÍ² ÂËÀÑÒÈÂÎÑÒ² ÏÒ ÑÒÐÓÊÒÓÐ Ç ØÀÐÎÌ ÊÒ Â Ï²ÄÇÀÒÂÎÐÍ²É ÎÁËÀÑÒ² 

Â. Â. ²ëü÷åíêî, Ø. Ä. Ë³í, Â. Â. Ìàð³í, Î. Â. Òðåòÿê 

Àíîòàö³ÿ. Â äàí³é ñòàò³ äîñë³äæóâàëèñÿ ñòðóêòóðè ïîëüîâèõ òðàíçèñòîð³â (ÏÒ) ç øàðîì 
êâàíòîâèõ òî÷îê (ÊÒ), ðîçòàøîâàíèì áëèçüêî äî êàíàëó ç âèñîêîþ åëåêòðîííîþ ðóõëèâ³ñ-
òþ íà ãåòåðîãðàíèö³ GaAs/AlGaAs. Áóëî ïîêàçàíî, ùî åëåêòðè÷íèé çàðÿä, ùî àêóìóëþºòüñÿ 
â øàð³ ÊÒ, ìîæå ñóòòºâî çì³íþâàòè çíà÷åííÿ ïîðîãîâî¿ íàïðóãè íåîáõ³äíî¿ äëÿ â³äêðèâàííÿ 
êàíàëó. ×åðåç ê³íåòè÷íó ïðèðîäó ïðîöåñ³â çàõîïëåííÿ òà åì³ñ³¿ â ÊÒ äèôåðåíö³àëüíà ºì-
í³ñòü, âèì³ðÿíà ì³æ âèòîêîì òà çàòâîðîì, ìàº ñïåöèô³÷íèé âèãëÿä ç ê³ëüêîìà ìàêñèìóìàìè 
íà Ñ-V êðèâ³é â çàëåæíîñò³ â³ä ÷àñòîòè òåñòîâîãî ñèãíàëó. Çàâäÿêè âïëèâó íàêîïè÷åííÿ çà-
ðÿäó â ÊÒ êîåô³ö³ºíò ïåðåäà÷³ äëÿ òðàíçèñòîðó ç øàðîì ÊÒ â ï³äçàòâîðí³é îáëàñò³ äåìîí-
ñòðóº åôåêò äèíàì³÷íî¿ çì³íè ïðîâ³äíîñò³ êàíàëó. 

Êëþ÷îâ³ ñëîâà: ïîëüîâ³ òðàíçèñòîðè, êâàíòîâ³ òî÷êè, GaAs/AlGaAs 

V. V. Ilchenko, S. D. Lin, V. V. Marin, O. V. Tretyak

© V. V. Ilchenko, S. D. Lin, V. V. Marin, O. V. Tretyak, 2011
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ÝËÅÊÒÐÎÍÍÛÅ ÑÂÎÉÑÒÂÀ ÏÒ ÑÒÐÓÊÒÓÐ ÑÎ ÑËÎÅÌ ÊÒ Â ÏÎÄÇÀÒÂÎÐÍÎÉ ÎÁËÀÑÒÈ 

Â. Â. Èëü÷åíêî, Ø. Ä. Ëèí, Â. Â. Ìàðèí, Î. Â. Òðåòÿê 

Àííîòàöèÿ. Â äàííîé ñòàòüå èññëåäîâàëèñü ñòðóêòóðû ïîëåâûõ òðàíçèñòîðîâ (ÏÒ) ñî ñëî-
åì êâàíòîâûõ òî÷åê (ÊÒ), ðàçìåùåííûì âáëèçè êàíàëà ñ âûñîêîé ýëåêòðîííîé ïîäâèæ-
íîñòüþ íà ãåòåðîãðàíèöå GaAs/AlGaAs. Áûëî ïîêàçàíî, ÷òî ýëåêòðè÷åñêèé çàðÿä, êîòîðûé 
àêêóìóëèðóåòñÿ â ñëîå ÊÒ, ìîæåò ñóùåñòâåííî èçìåíÿòü çíà÷åíèå ïîðîãîâîãî íàïðÿæåíèÿ 
íåîáõîäèìîãî äëÿ îòêðûâàíèÿ êàíàëà. Èç-çà êèíåòè÷åñêîé ïðèðîäû ïðîöåññîâ çàõâàòà è 
ýìèññèè â ÊÒ äèôôåðåíöèàëüíàÿ åìêîñòü, èçìåðåííàÿ ìåæäó èñòîêîì è çàòâîðîì, èìååò 
ñïåöèôè÷åñêèé âèä ñ íåñêîëüêèìè ìàêñèìóìàìè íà Ñ-V êðèâîé â çàâèñèìîñòè îò ÷àñòîòû 
òåñòîâîãî ñèãíàëà. Áëàãîäàðÿ íàêîïëåíèþ çàðÿäà â ÊÒ êîýôôèöèåíò ïåðåäà÷è òðàíçèñòîðà 
ñî ñëîåì ÊÒ â ïîäçàòâîðíîé îáëàñòè äåìîíñòðèðóåò ýôôåêò äèíàìè÷åñêîãî èçìåíåíèÿ ïðî-
âîäèìîñòè êàíàëà. 

Êëþ÷åâûå ñëîâà: ïîëåâûå òðàíçèñòîðû, êâàíòîâûå òî÷êè, GaAs/AlGaAs 



ÒÅÕÍÎËÎÃ²ß ÂÈÐÎÁÍÈÖÒÂÀ ÑÅÍÑÎÐ²Â 
——

SENSORS PRODUCTION TECHNOLOGIES 

PACS 68.35.BG 68.37.HK 

ÑÅËÅÊÒÈÂÍÎÅ ÒÐÀÂËÅÍÈÅ ÊÐÈÑÒÀËËÎÂ p-InP 
Ñ ÍÀÍÅÑÅÍÍÛÌÈ ÍÀ ÍÈÕ ÖÀÐÀÏÈÍÀÌÈ 

ß. À. Ñû÷èêîâà1, Â. Â. Êèäàëîâ1, Ã. À. Ñóêà÷2 

1 Áåðäÿíñêèé ãîñóäàðñòâåííûé ïåäàãîãè÷åñêèé óíèâåðñèòåò 
óë. Øìèäòà 4, Áåðäÿíñê, 71118, Óêðàèíà 

E-mail- yanasuchikova@mail.ru 
Òåë. 06153 46054 

2 Èíñòèòóò ôèçèêè ïîëóïðîâîäíèêîâ èì. Â. Å. Ëàøêàðüîâà ÍÀÍ Óêðàèíû, 
Ïðîñïåêò Íàóêè 41, Êèåâ, 03028, Óêðàèíà 

ÑÅËÅÊÒÈÂÍÎÅ ÒÐÀÂËÅÍÈÅ ÊÐÈÑÒÀËËÎÂ p-InP Ñ ÍÀÍÅÑÅÍÍÛÌÈ 
ÍÀ ÍÈÕ ÖÀÐÀÏÈÍÀÌÈ 

ß. À. Ñû÷èêîâà, Â. Â. Êèäàëîâ, Ã. À. Ñóêà÷ 

Àííîòàöèÿ. Â ðàáîòå ïðåäñòàâëåíà ìåòîäèêà ïîëó÷åíèÿ ïîðèñòûõ ñëîåâ íà ïîâåðõíîñòè 
ôîñôèäà èíäèÿ ð-òèïà, êîòîðàÿ çàêëþ÷àåòñÿ â ôîòîýëåêòðîõèìè÷åñêîì òðàâëåíèè êðèñòàë-
ëà. Äëÿ îïðåäåëåíèÿ çàâèñèìîñòè îáðàçîâàíèÿ ïîð îò äåôåêòîâ, íà èññëåäóåìûå îáðàçöû 
íàíîñèëèñü öàðàïèíû, êîòîðûå ñïåöèàëüíî ïðîèçâîäèëèñü ñ íåðîâíûìè êðàÿìè äëÿ èññëå-
äîâàíèÿ äâèæåíèÿ äèñëîêàöèé âäîëü ìåõàíè÷åñêèõ äåôåêòîâ. Ïðè ïîâðåæäåíèè êðèñòàëëà 
ìåõàíè÷åñêèì ïóòåì ïðîèñõîäèò «ñòåêàíèå» äèñëîêàöèé è äåôåêòîâ ê ïîöàðàïàííûì ó÷àñ-
òêàì, ÷òî â ñâîþ î÷åðåäü, èíèöèèðóåò ðîñò ïîð âî âðåìÿ òðàâëåíèÿ. 

Êëþ÷åâûå ñëîâà: ïîðèñòûé ôîñôèä èíäèÿ, äèñëîêàöèè, ôîòîýëåêòðîõèìè÷åñêîå òðàâëå-
íèå 

ÑÅËÅÊÒÈÂÍÅ ÒÐÀÂËÅÍÍß ÊÐÈÑÒÀË²Â p-InP Ç ÍÀÍÅÑÅÍ²Ì² ÍÀ ÍÈÕ ÏÎÄÐßÏÈÍÀÌÈ 

ß. Î. Ñè÷³êîâà, Â. Â. Ê³äàëîâ, Ã. Î. Ñóêà÷ 

Àíîòàö³ÿ. Â ðîáîò³ ïðåäñòàâëåíî ìåòîäèêó îòðèìàííÿ ïîðóâàòèõ øàð³â íà ïîâåðõí³ ôîñ-
ô³äó ³íä³þ ð-òèïó, ÿêà ïîëÿãàº â ôîòîåëåêòðîõ³ì³÷íîìó òðàâëåíí³ êðèñòàëó. Äëÿ âèçíà÷åííÿ 
çàëåæíîñò³ óòâîðåííÿ ïîð â³ä äåôåêò³â, íà äîñë³äæóâàí³ çðàçêè íàíîñèëè ïîäðÿïèíè, ÿê³ 
ñïåö³àëüíî âèãîòîâëÿëèñÿ ç íåð³âíèìè êðàÿìè äëÿ äîñë³äæåííÿ ðóõó äèñëîêàö³é âçäîâæ ìå-
õàí³÷íèõ äåôåêò³â. Ïðè ïîøêîäæåí³ êðèñòàëó ìåõàí³÷íèì øëÿõîì â³äáóâàºòüñÿ «ñò³êàííÿ» 
äèñëîêàö³é òà äåôåêò³â äî ïîäðÿïàíèõ ä³ëÿíîê, ùî â ñâîþ ÷åðãó ³í³ö³þº ð³ñò ïîð ï³ä ÷àñ 
òðàâëåííÿ. 

Êëþ÷îâ³ ñëîâà: ïîðóâàòèé ôîñô³ä ³íä³þ, äèñëîêàö³¿, ôîòîåëåêòðîõ³ì³÷íå òðàâëåííÿ 

ß. À. Ñû÷èêîâà, Â. Â. Êèäàëîâ, Ã. À. Ñóêà÷

© ß. À. Ñû÷èêîâà, Â. Â. Êèäàëîâ, Ã. À. Ñóêà÷, 2011



Sensor Electronics and Microsystem Technologies. T. 2 (8) 1/2011

SELECTIVE ETCHING OF CRYSTALS p-InP WITH SCRATCHES PUT ON THEM 

J. A. Suchikova, V. V. Kidalov, G. A. Sukach 

Abstract. The paper presents a methodology for obtaining porous layers on the surface of indium 
phosphide p-type, which is the photoelectrochemical etching of the crystal. To determine the de-
pendence of pore formation of defects on the samples deposited scratches, which are specially made 
with rough edges for the study of dislocation motion along the mechanical defects. If the damage of 
the crystal in a mechanical way is "trickling" of dislocations and defects to the scratched areas, which 
in turn initiates the growth of pores during the etching. 

Keywords: porous indium phosphide, dislocations, photoelectrochemical etching 
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ÑÅÍÑÎÐÈ ÒÀ ²ÍÔÎÐÌÀÖ²ÉÍ² ÑÈÑÒÅÌÈ 
——

SENSORS AND INFORMATION SYSTEMS 

ÓÄÊ 536.5(03) 

ÌÅÒÐÎËÎÃÈ×ÅÑÊÈÅ ÈÑÑËÅÄÎÂÀÍÈß 
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3Îäåññêèé íàöèîíàëüíûé óíèâåðñèòåò èìåíè È. È. Ìå÷íèêîâà 

ÌÅÒÐÎËÎÃÈ×ÅÑÊÈÅ ÈÑÑËÅÄÎÂÀÍÈß ÂÛÑÎÊÎ×ÓÂÑÒÂÈÒÅËÜÍÎÉ 
ÈÍÒÅËËÅÊÒÓÀËÜÍÎÉ ÊÀËÎÐÈÌÅÒÐÈ×ÅÑÊÎÉ ÑÈÑÒÅÌÛ 

Â. Ã. Ìåëüíèê, Ì. Ï. Ðóáàí÷óê, Â. À. Ðîìàíîâ, ß. È. Ëåïèõ 

Àííîòàöèÿ. Ðàññìîòðåíû îñîáåííîñòè ïîñòðîåíèÿ òåðìîáèîñåíñîðíîé ñèñòåìû äëÿ èç-
ìåðåíèÿ ìàëûõ òåïëîâûõ ýôôåêòîâ õèìè÷åñêèõ ðåàêöèé. Ïðèâåäåíû åå ñòðóêòóðíàÿ ñõåìà, 
äèàãðàììû îòêëèêîâ íà èññëåäóåìûå òåïëîâûå ýôôåêòû, õàðàêòåðèñòèêè ïðåîáðàçîâàíèÿ. 

Êëþ÷åâûå ñëîâà: Èçìåðèòåëüíàÿ ñèñòåìà, òåðìîáèîñåíñîð, êàëîðèìåòð, êàëèáðîâêà 

ÌÅÒÐÎËÎÃ²×Í² ÄÎÑË²ÄÆÅÍÍß ÂÈÑÎÊÎ×ÓÒËÈÂÎ¯ ²ÍÒÅËÅÊÒÓÀËÜÍÎ¯ 
ÊÀËÎÐÈÌÅÒÐÈ×ÍÎ¯ ÑÈÑÒÅÌÈ 

Â. Ã. Ìåëüíèê, Ì. Ï. Ðóáàí÷óê, Â. Î. Ðîìàíîâ, ß. ². Ëåï³õ 

Àíîòàö³ÿ. Ðîçãëÿíóò³ îñîáëèâîñò³ ïîáóäîâè òåðìîá³îñåíñîðíî¿ ñèñòåìè äëÿ âèì³ðþâàííÿ 
ìàëèõ òåïëîâèõ åôåêò³â õ³ì³÷íèõ ðåàêö³é. Íàâåäåí³ ¿¿ ñêëàä, ñòðóêòóðíà ñõåìà, ä³àãðàìè â³ä-
ãóê³â íà äîñë³äæóâàí³ òåïëîâ³ åôåêòè, õàðàêòåðèñòèêè ïåðåòâîðåííÿ. 

Êëþ÷îâ³ ñëîâà: Âèì³ðþâàëüíà ñèñòåìà, òåðìîá³îñåíñîð, êàëîðèìåòð, êàë³áðîâêà 

METROLOGICAL STUDY OF THE INTELLECTUAL HIGH-SENSITIVITY 
CALORIMETER SYSTEM 

V. G. Melnik, M. P. Rubanchuk. V. A. Romanov, Ya. I. Lepikh 

Abstract. The features of construction of the termobiosensor system for measuring small thermal 
effects of chemical reactions are discussed. The block diagram of the system, the diagrams of re-
sponses to the thermal effects, which are studied, the characteristics of transformation are shown. 

Keywords: Measurement, system, termobiosensor, calorimeter, calibrating 
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ÂÈÌÎÃÈ ÄÎ ÎÔÎÐÌËÅÍÍß ÑÒÀÒÅÉ Ó ÆÓÐÍÀË
²ÍÔÎÐÌÀÖ²ß ÄËß ÀÂÒÎÐ²Â

Æóðíàë “Ñåíñîðíà åëåêòðîí³êà ³ ì³êðîñèñ-
òåìí³ òåõíîëîã³¿” ïóáë³êóº ñòàòò³, êîðîòê³ ïîâ³-
äîìëåííÿ, ëèñòè äî Ðåäàêö³¿, à òàêîæ êîìåí-
òàð³, ùî ì³ñòÿòü ðåçóëüòàòè ôóíäàìåíòàëüíèõ 
³ ïðèêëàäíèõ äîñë³äæåíü, çà íàñòóïíèìè íà-
ïðÿìêàìè:

1. Ô³çè÷í³, õ³ì³÷í³ òà ³íø³ ÿâèùà, íà îñíîâ³ 
ÿêèõ ìîæóòü áóòè ñòâîðåí³ ñåíñîðè

2. Ïðîåêòóâàííÿ ³ ìàòåìàòè÷íå ìîäåëþâàí-
íÿ ñåíñîð³â

3. Ñåíñîðè ô³çè÷íèõ âåëè÷èí
4. Îïòè÷í³, îïòîåëåêòðîíí³ ³ ðàä³àö³éí³ ñåí-

ñîðè
5. Àêóñòîåëåêòðîíí³ ñåíñîðè
6. Õ³ì³÷í³ ñåíñîðè
7. Á³îñåíñîðè
8. Íàíîñåíñîðè (ô³çèêà, ìàòåð³àëè, òåõíî-

ëîã³ÿ)
9. Ìàòåð³àëè äëÿ ñåíñîð³â
10. Òåõíîëîã³ÿ âèðîáíèöòâà ñåíñîð³â
11. Ñåíñîðè òà ³íôîðìàö³éí³ ñèñòåìè
12. Ì³êðîñèñòåìí³ òà íàíî- òåõíîëîã³¿ (MST, 

L²GA-òåõíîëîã³ÿ, àêòþàòîðè òà ³í.)
13. Äåãðàäàö³ÿ, ìåòðîëîã³ÿ ³ ñåðòèô³êàö³ÿ 

ñåíñîð³â
Æóðíàë ïóáë³êóº òàêîæ çàìîâëåí³ îãëÿäè ç 

àêòóàëüíèõ ïèòàíü, ùî â³äïîâ³äàþòü éîãî òå-
ìàòèö³, ïîòî÷íó ³íôîðìàö³þ — õðîí³êó, ïåð-
ñîíàë³¿, ïëàòí³ ðåêëàìí³ ïîâ³äîìëåííÿ, îãîëî-
øåííÿ ùîäî êîíôåðåíö³é.

Îñíîâíèé òåêñò ñòàòò³ ïîâèíåí â³äïîâ³äàòè 
âèìîãàì Ïîñòàíîâè Ïðåçèä³¿ ÂÀÊ Óêðà¿íè â³ä 
15.01.2003 ð.  ¹ 7-05/1 (Áþëåòåíü ÂÀÊ Óêðà¿íè 
¹ 1, 2003 ð.) ³ áóòè ñòðóêòóðîâàíèì.

Ìàòåð³àëè, ùî íàäñèëàþòüñÿ äî Ðåäàêö³¿, 
ïîâèíí³ áóòè íàïèñàí³ ç ìàêñèìàëüíîþ ÿñ-
í³ñòþ ³ ÷³òê³ñòþ âèêëàäó òåêñòó. Ó ïîäàíîìó 
ðóêîïèñ³ ïîâèííà áóòè îá´ðóíòîâàíà àêòó-

àëüí³ñòü ðîçâ’ÿçóâàíî¿ çàäà÷³, ñôîðìóëüîâàíà 
ìåòà äîñë³äæåííÿ, ì³ñòèòèñÿ îðèã³íàëüíà ÷àñ-
òèíà ³ âèñíîâêè, ùî çàáåçïå÷óþòü ðîçóì³ííÿ 
ñóò³ îòðèìàíèõ ðåçóëüòàò³â ³ ¿õ íîâèçíó. Àâòîðè 
ïîâèíí³ óíèêàòè íåîá´ðóíòîâàíîãî ââåäåííÿ 
íîâèõ òåðì³í³â ³ âóçüêîïðîô³ëüíèõ æàðãîííèõ 
âèñëîâ³â.

Ðåäàêö³ÿ æóðíàëó ïðîñèòü àâòîð³â ïðè íà-
ïðàâëåí³ ñòàòåé äî äðóêó êåðóâàòèñÿ íàñòóïíè-
ìè ïðàâèëàìè:

1. Ðóêîïèñè ïîâèíí³ íàäñèëàòèñÿ ó äâîõ 
ïðèì³ðíèêàõ óêðà¿íñüêîþ, àáî ðîñ³éñüêîþ, àáî 
àíã ë³éñüêîþ ìîâîþ ³ ñóïðîâîäæóâàòèñÿ ôàé-
ëàìè òåêñòó ³ ìàëþíê³â íà äèñêåò³. Ðóêîïèñè, 
ÿê³ ïðîïîíóþòüñÿ àâòîðàìè ç Óêðà¿íè àáî êðà¿í 
ÑÍÄ äî âèäàííÿ àíãë³éñüêî¿þ ìîâîþ îáîâ’ÿç-
êîâî äîïîâíþþòüñÿ óêðà¿íîìîâíîþ àáî ðîñ³é-
ñüêîìîâíîþ âåðñ³ºþ. Åëåêòðîííà êîï³ÿ ìîæå 
áóòè íàä³ñëàíà åëåêòðîííîþ ïîøòîþ.

2. Ïðèéíÿòí³ ôîðìàòè òåêñòó: Mult³Ed³t (txt), 
WordPerfect, MS Word (rtf, doc).

3. Ïðèéíÿòí³ ãðàô³÷í³ ôîðìàòè äëÿ ðèñóí-
ê³â: EPS, T²FF, BMP, PCX, WMF, MS Word ³ MS 
Graf, JPEG. Ðèñóíêè ñòâîðåí³ çà äîïîìîãîþ 
ïðîãðàìíîãî çàáåçïå÷åííÿ äëÿ ìàòåìàòè÷íèõ 
³ ñòàòèñòè÷íèõ îá÷èñëåíü, ïîâèíí³ áóòè ïåðå-
òâîðåí³ äî îäíîãî ç öèõ ôîðìàò³â.
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Ïðàâèëà ï³äãîòîâêè ðóêîïèñó:

Ðóêîïèñè ïîâèíí³ ñóïðîâîäæóâàòèñÿ 
îô³ö³éíèì ëèñòîì, ï³äïèñàíèì êåð³âíèêîì óñ-
òàíîâè, äå áóëà âèêîíàíà ðîáîòà. Öå ïðàâèëî 
íå ñòîñóºòüñÿ ðîá³ò ïðåäñòàâëåíèõ ì³æíàðîä-
íèìè ãðóïàìè àâòîð³â.

Àâòîðñüêå ïðàâî ïåðåõîäèòü Âèäàâöþ. 
Òèòóëüíèé àðêóø:
1. PACS ³ Óí³âåðñàëüíèé Äåñÿòêîâèé Êîä 

Êëàñèô³êàö³¿ (ÓÄÊ) (äëÿ àâòîð³â ³ç êðà¿í 
ÑÍÄ) — ó âåðõíüîìó ë³âîìó êóò³. Äîïóñêàºòüñÿ 
äåê³ëüêà â³ää³ëåíèõ êîìàìè êîä³â. ßêùî í³ÿê³ 
êîäè êëàñèô³êàö³¿ íå ïîçíà÷åí³, êîä(è) áóäå(-
óòü) âèçíà÷åíî Ðåäàêö³éíîþ Êîëåã³ºþ.

2. Íàçâà ðîáîòè (ïî öåíòðó, ïðîïèñíèìè ë³-
òåðàìè, øðèôò 14pt, æèðíî, óêð., ðîñ., àíãë. 
ìîâàìè).
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3. Ïð³çâèùå (-à) àâòîðà(-³â) (ïî öåíòðó, øðèôò 
12pt, óêð., ðîñ., àíãë. ìîâàìè).
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7. Øàëèìîâà À.Í., Ãàê³â À.Ñ. Äîñë³äæåííÿ 
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8. Âàñèëüºâ Í.Â. Îïòè÷í³ ñåíñîðè íà ïë³â-
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: Äèñ. êàíä.ô³ç. — ìàò. íàóê, 05.05.04. — 

Ê.,1993. —  212 ñ.
Ï³äïèñè äî ðèñóíê³â ³ òàáëèöü ïîâèíí³ áóòè 

íàäðóêîâàí³ â ðóêîïèñ³ ç äâîìà ïðîá³ëàìè ï³ñ-
ëÿ ñïèñêó ë³òåðàòóðè.

Âèíîñîê, ÿêùî ìîæëèâî, áàæàíî óíèêàòè.
Ðèñóíêè áóäóòü ñêàíîâàí³ äëÿ öèôðîâîãî 

â³äòâîðåííÿ. Òîìó ïðèéìàþòüñÿ ò³ëüêè âèñî-
êîÿê³ñí³ ðèñóíêè.

Íàïèñè ³ ñèìâîëè ïîâèíí³ áóòè íàäðóêîâàí³ 
óñåðåäèí³ ðèñóíêó. Íåãàòèâè, ñëàéäè, ³ ä³àïîçè-
òèâè íå ïðèéìàþòüñÿ.

Êîæåí ðèñóíîê ïîâèíåí áóòè íàäðóêîâà-
íèé íà îêðåìîìó àðêóø³ ³ ìàòè ðîçì³ð, ùî 
íå ïåðåâèùóº 160õ200 ìì. Äëÿ òåêñòó íà ðè-
ñóíêàõ âèêîðèñòîâóéòå øðèôò 10pt. Îäèíèö³ 
âèì³ðó ïîâèíí³ áóòè ïîçíà÷åí³ ï³ñëÿ êîìè (íå 
â êðóãëèõ äóæêàõ). Óñ³ ðèñóíêè ïîâèíí³ áóòè 
ïðîíóìåðîâàí³ â ïîðÿäêó ¿õ ïîÿâè â òåêñò³, ç 
÷àñòèíàìè ïîçíà÷åíèìè ÿê (a), (á), ³ ò.ä. Ðîç-
ì³ùåííÿ íîìåð³â ðèñóíê³â ³ íàïèñó óñåðåäèí³ 
ìàëþíê³â íå äîçâîëÿþòüñÿ. Ç³ çâîðîòíüî¿ ñòî-
ðîíè, íàïèø³òü îë³âöåì íàçâó, ïð³çâèùå(à) 
àâòîðà(-³â), íîìåð ìàëþíêà ³ ïîçíà÷òå âåðõ 
ñòð³ëêîþ.

Ôîòîãðàô³¿ ïîâèíí³ áóòè îðèã³íàëüíèìè.
Êîëüîðîâèé äðóê ìîæëèâèé, ÿêùî éîãî âàð-

ò³ñòü ñïëà÷óºòüñÿ àâòîðàìè ÷è ¿õ ñïîíñîðàìè.
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“Sensor Electronics and Microsystems Tech-
nologies” publishes articles, brief messages, letters 
to Editors, comments containing results of funda-
mental and applied researches, on the following 
directions: 

1. Physical, chemical and other phenomena, as 
the bases of sensors 

2. Sensors design and mathematical modeling 
3. Physical sensors 
4. Optical and optoelectronic and radiation sen-

sors 
5. Acoustoelectronic sensors 
6. Chemical sensors 
7. Biosensors 
8. Nanosensors (physics, materials, technology)
9. Sensor materials 
10. Sensors production technologies 
11. Sensors and information systems 
12. Microsystems and nano- technologies (MST, 

LIGA-technologies, actuators) 
13. Sensor’s degradation, metrology and certi-
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subjects, current information — chronicle, special 
papers devoted to known scientists, paid advertising 
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Ukraine Presidium Decree  requirements from 
15.01.2003 ¹ 7-05/1 (SAC Bulletin  ¹ 1, 2003) 
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The materials sent to Editors, should be written 
with the maximal clearness. In the submitted man-
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must contain an original part and conclusions pro-
viding understanding of essence of received results 
and their novelty. The authors should avoid unrea-
sonable introduction of the new terms. 

The Editors asks the authors to follow the next 
rules: 

1. Manuscripts should be submitted in duplicate 
in Ukrainian, English, or Russian, a hard copy and 
supplemented with a text file and figures on a dis-
kette. Manuscripts which are offered by authors from 
Ukraine or CIS countries to the edition in English 
are necessarily supplemented by Ukrainian or Rus-
sian version. An electronic copy may be submitted 
by e-mail. 

2. Acceptable text formats: MultiEdit (txt), 
WordPerfect, MS Word (rtf, doc). 

3. Acceptable graphic formats for figures: EPS, 
TIFF, BMP, PCX, CDR, WMF, MS Word and MS 
Graf, JPEG. Figures created using software for 
mathematical and statistical calculations should be 
converted to one of these formats. 

Manuscripts should be sent to: 
Lepikh Yaroslav Illich, The Vice Editor, Odessa 

National I.I. Mechnikov University, ISEPTC (RL-3), 
str. Dvoryanskaya, 2, Odessa, 65082, Ukraine. 

Phone/fax +38(048) 723-34-61, 
phone +38(048) 726-63-56. 

E-mail: semst-journal@onu.edu.ua, 
semst-journal@ukr.net 

http://www.semst.onu.edu.ua 
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THE REQUIREMENTS ON PAPERS PREPARATION 

The manuscript  preparat ion rules : 

The manuscripts should be supplemented with 
the Official letter signed by a chief manager of the 
institution where the work was performed. This re-
quirement does not apply to papers submitted by 
international groups of authors. 

Ñopyright transfer to the Publisher. 
Title Page: 
1. PACS and Universal Decimal Classification 

code (for authors from FSU). Several comma-sep-
arated codes are allowed. If no classification codes 
are indicated, the code(s) will be assigned by the 
Editorial Board. 

2. Title of the paper (central, capital, bold, 14pt) 

3. Name (-s) of the author(s) below, in one space 
(central, normal face, 12pt). 

4. Name of affiliated institution, full address, tel-
ephone and fax numbers, e-mail addresses (if avail-
able) for each author below, in one space (central, 
normal face, 12pt). 

Abstract: up to 200 words, must be presented in 
English, Ukrainian and Russian. Before the abstract 
text one should indicate in the same language: the 
paper title, surnames and initials of all authors. 

Keywords: its amount must not exceed eight 
words. In the specific cases it is acceptable to use 
two- or three-word terms. These words must be 
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