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NUCLEAR QUANTUM OPTICS: ENERGY APPROACH TO MULTI-PHOTON RESONANCES 
IN NUCLEI 

A. V. Glushkov, A. A. Svinarenko 

Abstract. Modeling nuclear ensembles in a super strong laser field provides opening new field of 
nuclear quantum optics and nuclear sensorics. In paper a consistent energy approach to multipho-
ton resonances in nuclei is presented. 

Keywords: nuclear quantum optics, multiphoton resonances, energy approach 

ßÄÅÐÍÀ ÊÂÀÍÒÎÂÀ ÎÏÒÈÊÀ: ÅÍÅÐÃÅÒÈ×ÍÈÉ Ï²ÄÕ²Ä ÄÎ ÎÏÈÑÓ ÁÀÃÀÒÎÔÎÒÎÍÍÈÕ 
ÐÅÇÎÍÀÍÑ²Â Â ßÄÐÀÕ 

À. Â. Ãëóøêîâ, À. À. Ñâèíàðåíêî 

Àíîòàö³ÿ. Ìîäåëþâàííÿ äèíàìèêè ÿäåð ó ïîíàäñèëüíîìó ïîë³ ëàçåðíîãî âèïðîì³íþâàí-
íÿ â³äêðèâàº ãîðèçîíòè íîâîãî íàïðÿìêó ô³çè÷íèõ äîñë³äæåíü — ÿäåðíî¿ êâàíòîâî¿ îïòèêè 
³ ÿäåðíî¿ ñåíñîð³êè. Ó ðîáîò³ âèêëàäåíî íîâèé ïîñë³äîâíèé åíåðãåòè÷íèé ï³äõ³ä äî îïèñó 
áàãàòî ôîòîííèõ ðåçîíàíñ³â â ÿäðàõ. 

Êëþ÷îâ³ ñëîâà: ÿäåðíà êâàíòîâà îïòèêà, áàãàòî ôîòîíí³ ðåçîíàíñè, åíåðãåòè÷íèé ï³äõ³ä 

ßÄÅÐÍÀß ÊÂÀÍÒÎÂÀß ÎÏÒÈÊÀ: ÝÍÅÐÃÅÒÈ×ÅÑÊÈÉ ÏÎÄÕÎÄ Ê ÎÏÈÑÀÍÈÞ 
ÌÍÎÃÎÔÎÒÎÍÍÛÕ ÐÅÇÎÍÀÍÑÎÂ Â ßÄÐÀÕ 

À. Â. Ãëóøêîâ, À. À. Ñâèíàðåíêî 

Àííîòàöèÿ. Ìîäåëèðîâàíèå äèíàìèêè ÿäåð â ñâåðõñèëüíîì ïîëå ëàçåðíîãî èçëó÷åíèÿ îò-
êðûâàåò ãîðèçîíòû íîâîãî íàïðàâëåíèÿ — ÿäåðíîé êâàíòîâîé îïòèêè è ÿäåðíîé ñåíñîðè-
êè. Â ðàáîòå èçëîæåí íîâûé ïîñëåäîâàòåëüíûé ýíåðãåòè÷åñêèé ïîäõîä ê îïèñàíèþ ìíîãî 
ôîòîííûõ ðåçîíàíñîâ â ÿäðàõ. 

Êëþ÷åâûå ñëîâà: ÿäåðíàÿ êâàíòîâàÿ îïòèêà, ìíîãîôîòîííûå ðåçîíàíñû, ýíåðãåòè÷åñêèé 
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A. V. Glushkov, A. A. Svinarenko
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SENSING HYPERFINE-STRUCTURE, ELECTROWEAK INTERACTION 
AND PARITY NON-CONSERVATION EFFECT IN HEAVY ATOMS 

AND NUCLEI: NEW NUCLEAR QED APPROACH 

O. Yu. Khetselius , Yu. V. Dubrovskaya, Yu. M. Lopatkin, A. A. Svinarenko 

I. I. Mechnikov Odessa National University, Odessa 
Odessa National Polytechnical University, Odessa 

Odessa State Environmental University, Odessa 
Sumy National University, Sumy 

SENSING HYPERFINE-STRUCTURE, ELECTROWEAK INTERACTION AND PARITY NON-
CONSERVATION EFFECT IN HEAVY ATOMS AND NUCLEI: NEW NUCLEAR QED APPROACH 

O. Yu. Khetselius, Yu. V. Dubrovskaya, Yu. M. Lopatkin, A. A. Svinarenko 

Abstract. It is presented the new theoretical approach for sensing hyperfine structure parameters, 
scalar-pseudoscalar interaction constant and parity non-conservation effect in heavy atomic and nuclear 
systems, based on the combined QED perturbation theory formalism and relativistic nuclear mean-field 
theory. Results of estimating these constants in different heavy atoms and nuclei are presented. 

Keywords: hyperfine structure, electroweak interaction, parity non-conservation, heavy atoms 
and nuclei, nuclear-QED theory 
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INTERPLAY OF THE HYPERFINE, ELECTROWEAK AND STRONG INTERACTIONS IN HEAVY 
HADRON-ATOMIC SYSTEMS AND X-RAY STANDARDS STATUS 

T. N. Zelentsova, V. N. Pavlovich, I. N. Serga, N. V. Mudraya 

Abstract. It is given an analysis of the electromagnetic, hyperfine, electroweak and strong inter-
actions contributions to the transitions energies in the X-ray spectra of hadronic atomic systems 
and the X-ray standards status. It is considered an advanced approach to redefinition of the meson-
nucleon phenomenological optical model potential parameters and increasing an accuracy of the 
hadronic X-ray transitions energies definition. 

Keywords: hyperfine, strong interactions, hadronic atomic systems, X-ray standards 
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ñüêèõ ñòàíäàðò³â. Ðîçãëÿíóòî åôåêòèâíèé ï³äõ³ä äî ïåðåâèçíà÷åííÿ ïàðàìåòð³â îïòè÷íîãî 
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Àíîòàö³ÿ.Ïðîâåäåíî åêñïåðèìåíòàëüíó ïåðåâ³ðêó ìîæëèâîñò³ îäíî÷àñíî¿ ðåàë³çàö³¿ 
åôåêòèâíèõ ïðîñâ³òëåííÿ ³ ïàñèâàö³¿ ôðîíòàëüíî¿ ïîâåðõí³ êðåìí³ºâèõ ñîíÿ÷íèõ åëåìåí-
ò³â (ÑÅ) íàíîñòðóêòóðîâàíèìè øàðàìè ïîðèñòîãî êðåìí³þ, îòðèìàíèìè åëåêòðîõ³ì³÷íèì 
ñïîñîáîì. Ïîêàçàíî, ùî ïðè âèêîðèñòàíí³ åëåêòðîë³òó íà îñíîâ³ åòèëîâîãî ñïèðòó ³ êîí-
öåíòðîâàíî¿ ôòîðèäíî¿ êèñëîòè íà ïîâåðõí³ ï+-îáëàñò³ ÑÅ ìîæíà âèðîñòèòè ïë³âêó ì³êðî-
ïîðèñòîãî êðåìí³þ ç îïòèì³çîâàíèìè çíà÷åííÿìè ïîêàçíèêà çàëîìëåííÿ, òîâùèíó ÿêî¿ 
ìîæíà çàäàâàòè òðèâàë³ñòþ ïðîâåäåííÿ ïðîöåñó åëåêòðîõ³ì³÷íîãî òðàâëåííÿ. Âñòàíîâëåíî, 
ùî ïðè ïðîíèêíåíí³ ïîð íàñêð³çü ÷åðåç ñèëüíîëåãîâàíó ï+-îáëàñòü ïðèïîâåðõíåâîãî ³çî-
òèïíîãî ï+-ï-ïåðåõîäó îñòàíí³é âòðà÷àº ñâî¿ àíòèðåêîìá³íàö³éí³ âëàñòèâîñò³ ³ åôåêòèâíà 
øâèäê³ñòü ïîâåðõíåâî¿ ðåêîìá³íàö³¿ çá³ëüøóºòüñÿ âíàñë³äîê òîãî, ùî äîì³íóþ÷èìè ðåêîì-
á³íàö³éíèìè ìåõàí³çìàìè ñòàþòü ðåêîìá³íàö³ÿ ÷åðåç ïîâåðõíåâ³ ðåêîìá³íàö³éí³ öåíòðè òà 
ðåêîìá³íàö³ÿ â îáëàñò³ ïðîñòîðîâîãî çàðÿäó øàðó âèñíàæåííÿ. Ïîêàçàíî, ùî ï³ñëÿ ñòðàâ-
ëåííÿ ïðèïîâåðõíåâîãî ï+-øàðó ³ óòâîðåííÿ ïë³âêè ì³êðîïîðèñòîãî êðåìí³þ íà ìàòåð³àë³ 
áàçîâî¿ ï-îáëàñò³ ÑÅ åôåêòèâíà øâèäê³ñòü ïîâåðõíåâî¿ ðåêîìá³íàö³¿ çìåíøóºòüñÿ âíàñë³-
äîê íåéòðàë³çàö³¿ ïîâåðõíåâèõ ðåêîìá³íàö³éíî-àêòèâíèõ öåíòð³â àòîìàìè âîäíþ, ÿê³ âèä³-
ëÿþòüñÿ â õîä³ åëåêòðîõ³ì³÷íî¿ ðåàêö³¿, àëå öåé åôåêò íåñòàá³ëüíèé ÷åðåç äåñîðáö³þ àòîì³â 
âîäíþ ç ì³êðîïîðèñòîãî øàðó. 
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THE INFLUENCE OF NANOSTRUCTURED POROUS SILICON LAYERS ON SURFACE 
RECOMBINATION PROCESSES IN SILICON SOLAR CELLS 

A. P. Gorban, V. P. Kostylyov, A. V. Sachenko, O. A. Serba, V. V. Chernenko 

Abstract. The experimental verification of simultaneous realization of effective antireflection and 
passivation coating of the silicon solar cell (SÑ) front surface by porous silicon nanostructured lay-
ers obtained by electrochemical method was carried out. It was shown that using mixed ethanol and 
concentrated hydrofluoric acid electrolyte on the SC n+-surface porous silicon film with optimized 
values of refractive index and thickness can be grown. This thickness can be set by duration of the 
electrochemical etching process. In case of the pore penetration through the heavily doped n+-layer 
surface isotypic n+-n-junction loses its antirecombination properties and effective surface recom-
bination velocity increases due to the fact that the dominant recombination mechanisms in this 
case are recombination via surface centers and recombination in the depletion layer space-charge 
region. It was found that after complete etching of the surface n+-layer and after porous silicon film 
formation on the n-base SC material effective surface recombination velocity decreases due to the 
neutralization of surface recombination-active centers by hydrogen atoms which are released during 
the electrochemical reaction, but this effect is unstable because of hydrogen atom desorption from 
the porous layer. 

Keywords: interdigitated back contact silicon solar cell, microporous silicon, electrochemical 
etching, antireflection coating, surface recombination 
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Àííîòàöèÿ. Ïðîâåäåíà ýêñïåðèìåíòàëüíàÿ ïðîâåðêà âîçìîæíîñòè îäíîâðåìåííîé ðåà-
ëèçàöèè ýôôåêòèâíûõ ïðîñâåòëåíèÿ è ïàññèâàöèè ôðîíòàëüíîé ïîâåðõíîñòè êðåìíèåâûõ 
ñîëíå÷íûõ ýëåìåíòîâ (ÑÝ) íàíîñòðóêòóðèðîâàííûìè ñëîÿìè ïîðèñòîãî êðåìíèÿ, ïîëó-
÷åííûìè ýëåêòðîõèìè÷åñêèì ñïîñîáîì. Ïîêàçàíî, ÷òî ïðè èñïîëüçîâàíèè ýëåêòðîëèòà 
íà îñíîâå ýòèëîâîãî ñïèðòà è êîíöåíòðèðîâàííîé ïëàâèêîâîé êèñëîòû íà ïîâåðõíîñòè 
ï+-îáëàñòè ÑÝ ìîæíî âûðàñòèòü ïëåíêó ìèêðîïîðèñòîãî êðåìíèÿ ñ îïòèìèçèðîâàííûìè 
çíà÷åíèÿìè ïîêàçàòåëÿ ïðåëîìëåíèÿ, òîëùèíó êîòîðîé ìîæíî çàäàâàòü ïðîäîëæèòåëüíîñ-
òüþ ïðîâåäåíèÿ ïðîöåññà ýëåêòðîõèìè÷åñêîãî òðàâëåíèÿ. Óñòàíîâëåíî, ÷òî ïðè ïðîíèêíî-
âåíèè ïîð íàñêâîçü ÷åðåç ñèëüíîëåãèðîâàííóþ ï+-îáëàñòü ïðèïîâåðõíîñòíîãî èçîòèïíîãî 
ï+-ï-ïåðåõîäà ïîñëåäíèé òåðÿåò ñâîè àíòèðåêîìáèíàöèîííûå ñâîéñòâà è ýôôåêòèâíàÿ ñêî-
ðîñòü ïîâåðõíîñòíîé ðåêîìáèíàöèè óâåëè÷èâàåòñÿ âñëåäñòâèå òîãî, ÷òî äîìèíèðóþùèìè 
ðåêîìáèíàöèîííûìè ìåõàíèçìàìè ñòàíîâÿòñÿ ðåêîìáèíàöèÿ ÷åðåç ïîâåðõíîñòíûå ðåêîì-
áèíàöèîííûå öåíòðû è ðåêîìáèíàöèÿ â îáëàñòè ïðîñòðàíñòâåííîãî çàðÿäà ñëîÿ èñòîùå-
íèÿ. Ïîêàçàíî, ÷òî ïîñëå ñòðàâëèâàíèÿ ïðèïîâåðõíîñòíîãî ï+-ñëîÿ è îáðàçîâàíèÿ ïëåíêè 
ìèêðîïîðèñòîãî êðåìíèÿ íà ìàòåðèàëå áàçîâîé ï-îáëàñòè ÑÝ ýôôåêòèâíàÿ ñêîðîñòü ïî-
âåðõíîñòíîé ðåêîìáèíàöèè óìåíüøàåòñÿ âñëåäñòâèå íåéòðàëèçàöèè ïîâåðõíîñòíûõ ðå-
êîìáèíàöèîííî-àêòèâíûõ öåíòðîâ àòîìàìè âîäîðîäà, êîòîðûå âûäåëÿþòñÿ â õîäå ýëåêò-
ðîõèìè÷åñêîé ðåàêöèè, íî ýòîò ýôôåêò íåñòàáèëüíûé èç-çà äåñîðáöèè àòîìîâ âîäîðîäà èç 
ìèêðîïîðèñòîãî ñëîÿ. 
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ÔÎÒÎ×ÓÒËÈÂ²ÑÒÜ ÏË²ÂÎÊ ZnO 
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Àíîòàö³ÿ. Äëÿ âèãîòîâëåííÿ ôîòîä³îäíèõ ñòðóêòóð çàñòîñîâóâàëè ëåãîâàí³ àçîòîì (ç ð³ç-
íîþ êîíöåíòðàö³ºþ) ïë³âêè ZnO, îñàäæåí³ íà Si ï³äêëàäêè n-òèïó ïðîâ³äíîñò³ ìåòîäîì âè-
ñîêî÷àñòîòíîãî ìàãíåòðîííîãî ðîçïèëåííÿ ç âèêîðèñòàííÿì ïðîöåäóðè ïîøàðîâîãî ðîñ-
òó. Ìåòîäàìè ðåíãåíîôàçîâîãî àíàë³çó òà ñêàíóþ÷î¿ åëåêòðîííî¿ ì³êðîñêîï³¿ äîñë³äæåíî 
âïëèâ ëåãóâàííÿ àçîòîì íà ñòðóêòóðó îäåðæàíèõ ïë³âîê. Ñòâîðåí³ íà ¿õ îñíîâ³ ñòðóêòóðè Ni/
ZnO:N/Si ïðîäåìîíñòðóâàëè êîåô³ö³ºíò âèïðÿìëåííÿ ~ 100 (ïðè çì³ùåíí³ 1 Â). Äîñë³äæåíî 
òà îáãîâîðåíî ñïåêòðè ôîòî÷óòëèâîñò³ ñòðóêòóð ïðè ð³çíèõ íàïðóãàõ çì³ùåííÿ. Ïîêàçàíî, 
ùî ôîòî÷óòëèâ³ñòü ñòðóêòóð Ni/ZnO:N/Si â óëüòðàô³îëåòîâ³é îáëàñò³ ñïåêòðó çá³ëüøóºòüñÿ 
â³ä 0,6 äî 2,4 ìÀ/Âò ç³ çá³ëüøåííÿì ð³âíÿ ëåãóâàííÿ àçîòîì îêñèäó öèíêó (â³ä 0,47 äî 0,87 
âàã. %). 

Êëþ÷îâ³ ñëîâà: ïë³âêà ZnO, ëåãóâàííÿ àçîòîì, ïîøàðîâèé ð³ñò, ñòðóêòóðíà äîñêîíàë³ñòü, 
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ULTRAVIOLET PHOTODIODES: EFFECT OF NITROGEN DOPING LEVEL ON 
PHOTOSENSITIVITY OF ZnO FILMS 

A. I. Ievtushenko, G. V. Lashkarev, V. I. Lazorenko, L. A. Kosyachenko, 
V. M. Tkach, I.I Shteplyuk, T.Sh. Osmanov 

Abstract. To fabricate the photodiode structures, nitrogen doped (at different concentrations) 
ZnO films were applied. These films were deposited on n-Si substrates by radio-frequency magne-
tron sputtering method using the procedure of layer by layer growth. Effect of nitrogen doping on 
structure of grown films were investigated by XRD analysis and electron scanning microscopy. The 
Ni/ZnO:N/Si structures fabricated on their basis showed the rectification ratio ∼ 102 (at bias 1 V). 
The photosensitivity spectra of structures at different bias voltage were investigated and discussed. 
It was shown that photosensitivity Ni/ZnO:N/Si structures in the ultraviolet region of the spectrum 



increase from 0.6 to 2.4 mA/W with increasing of nitrogen doping level of zinc oxide (from 0.47 to 
0.87 wt. %). 

Keywords: ZnO film, nitrogen doping, layer by layer growth, structural perfection, photodiode, 
photosensitivity 
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Àííîòàöèÿ. Äëÿ èçãîòîâëåíèÿ ôîòîäèîäíûõ ñòðóêòóð ïðèìåíÿëèñü ëåãèðîâàííûå àçîòîì 
(ñ ðàçíîé êîíöåíòðàöèåé) ïëåíêè ZnO, îñàæäåííûå íà Si ïîäëîæêè n-òèïà ïðîâîäèìîñ-
òè ìåòîäîì âûñîêî÷àñòîòíîãî ìàãíåòðîííîãî ðàñïûëåíèÿ ñ èñïîëüçîâàíèåì ïðîöåäóðû 
ïîñëîéíîãî ðîñòà. Ìåòîäàìè ðåíòãåíîôàçíîãî àíàëèçà è ñêàíèðóþùåé ýëåêòðîííîé ìèê-
ðîñêîïèè èññëåäîâàíî âëèÿíèå ëåãèðîâàíèÿ àçîòîì íà ñòðóêòóðó ïîëó÷åííûõ ïëåíîê. Ñî-
çäàííûå íà èõ îñíîâå ñòðóêòóðû Ni/ZnO:N/Si ïðîäåìîíñòðèðîâàëè âûïðÿìëÿþùèå ñâîéñ-
òâà ñ êîýôôèöèåíòîì âûïðÿìëåíèÿ ~ 100 (ïðè ñìåùåíèè 1 Â). Èññëåäîâàíî è îáñóæäåíî 
ñïåêòðû ôîòî÷óâñòâèòåëüíîñòè ñòðóêòóð ïðè ðàçëè÷íûõ íàïðÿæåíèÿõ ñìåùåíèÿõ. Ïîêàçà-
íî, ÷òî ôîòî÷óâñòâèòåëüíîñòü ñòðóêòóð Ni/ZnO:N/Si â óëüòðàôèîëåòîâîé îáëàñòè ñïåêòðà 
óâåëè÷èâàåòñÿ ñ 0,6 äî 2,4 ìÀ/Âò ñ óâåëè÷åíèåì óðîâíÿ ëåãèðîâàíèÿ àçîòîì îêñèäà öèíêà (ñ 
0,47 äî 0,87 âåñ. %). 
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OPTICAL PHASOMETRY OF INFORMATION SIGNALS IN SPR-SENSORS 

I. D. Voitovych, I. O. Yavorsky 

Abstract. There were considered the specificities of the optical phasometry of information signals 
in sensors employing the surface plasmon resonance (SPR-sensors). The applied principle is the 
interference between the polarized light beams reflected from a sentitive receptor under the condi-
tions of resonance. The efficiency of the SPR phasometry is related to the benefitial application of 
the wedge-shaped light beam and the optimal angle positioning of the polarizer and the analyzer 
relative to the plane of the light incidence onto the receptor. The method has been proposed to deter-
mine the phase shift and resonance that employs the sequences of rectangular calibration impulses 
to construct information signals and their correlation processing. The angular resolution capacity 
of the SPR phasometry is restrained with the conditions of the registry of the above signals and is 
described by the value 0 0

min( ) ~ 0,001 0,0001Δθ ÷ , that corresponds to the change in refraction index 
7 8

min( ) ~ 10 10n − −Δ ÷ .  

Keywords: surface plasmon resonance, SPR-sensor, optical phasometry, interference, polariza-
tion, correlation method, resolution capacity 

ÎÏÒÈ×ÍÀ ÔÀÇÎÌÅÒÐ²ß ²ÍÔÎÐÌÀÖ²ÉÍÈÕ ÑÈÃÍÀË²Â Ó ÏÏÐ-ÑÅÍÑÎÐÀÕ 

². Ä. Âîéòîâè÷, ². Î. ßâîðñüêèé 

Àíîòàö³ÿ. Ðîçãëÿíóòî îñîáëèâîñò³ îïòè÷íî¿ ôàçîìåòð³¿ ³íôîðìàö³éíèõ ñèãíàë³â ó ñåíñî-
ðàõ íà îñíîâ³ ïîâåðõíåâîãî ïëàçìîííîãî ðåçîíàíñó (ÏÏÐ-ñåíñîðàõ). Âèêîðèñòàíà ³íòåðôå-
ðåíö³ÿ ì³æ ïîëÿðèçîâàíèìè ñâ³òëîâèìè ïðîìåíÿìè, â³äáèòèìè â³ä ÷óòëèâîãî ðåöåïòîðà â 
óìîâàõ ðåçîíàíñó. Åôåêòèâí³ñòü ÏÏÐ-ôàçîìåòð³¿ ïîâ’ÿçóºòüñÿ ³ç äîö³ëüí³ñòþ çàñòîñóâàííÿ 
êëèíîïîä³áíîãî ñâ³òëîâîãî ïðîìåíÿ òà îïòèìàëüíèì êóòîâèì ðîçì³ùåííÿì ïîëÿðèçàòî-
ðà ³ àíàë³çàòîðà â³äíîñíî ïëîùèíè ïàä³ííÿ ñâ³òëà íà ðåöåïòîð. Çàïðîïîíîâàíà ìåòîäèêà 
âèçíà÷åííÿ ôàçîâîãî çñóâó ³ ðåçîíàíñó, ÿêà âèêîðèñòîâóº ïîñë³äîâíîñò³ ïðÿìîêóòíèõ åòà-
ëîííèõ ³ìïóëüñ³â äëÿ ïîáóäîâè ³íôîðìàö³éíèõ ñèãíàë³â ³ ¿õ êîðåëÿö³éíó îáðîáêó. Êóòîâà 
ðîçä³ëüíà çäàòí³ñòü ÏÏÐ-ôàçîìåòð³¿ îáìåæóºòüñÿ óìîâàìè ðåºñòðàö³¿ çàçíà÷åíèõ ñèãíàë³â ³ 



îö³íþºòüñÿ âåëè÷èíîþ 0 0
min( ) ~ 0,001 0,0001Δθ ÷ , ùî â³äïîâ³äàº çì³í³ ïîêàçíèêà çàëîìëåííÿ 

7 8
min( ) ~ 10 10n − −Δ ÷ .  

Êëþ÷îâ³ ñëîâà: ïîâåðõíåâèé ïëàçìîííèé ðåçîíàíñ, ÏÏÐ-ñåíñîð, îïòè÷íà ôàçîìåòð³ÿ, 
³íòåðôåðåíö³ÿ, ïîëÿðèçàö³ÿ, êîðåëÿö³éíèé ìåòîä, ðîçä³ëüíà çäàòí³ñòü 

ÎÏÒÈ×ÅÑÊÀß ÔÀÇÎÌÅÒÐÈß ÈÍÔÎÐÌÀÖÈÎÍÍÛÕ ÑÈÃÍÀËÎÂ Â ÏÏÐ-ÑÅÍÑÎÐÀÕ 

È. Ä. Âîéòîâè÷, È. À. ßâîðñêèé 

Àííîòàöèÿ. Ðàññìîòðåíû îñîáåííîñòè îïòè÷åñêîé ôàçîìåòðèè èíôîðìàöèîííûõ ñèãíàëîâ 
â ñåíñîðàõ íà îñíîâå ïîâåðõíîñòíîãî ïëàçìîííîãî ðåçîíàíñà (ÏÏÐ-ñåíñîðàõ). Èñïîëüçîâàíà 
èíòåðôåðåíöèÿ ìåæäó ïîëÿðèçîâàííûìè ñâåòîâûìè ëó÷àìè, îòðàæåííûìè îò ÷óâñòâèòåëü-
íîãî ðåöåïòîðà â óñëîâèÿõ ðåçîíàíñà. Ýôôåêòèâíîñòü ÏÏÐ-ôàçîìåòðèè óâÿçûâàåòñÿ ñ öåëå-
ñîîáðàçíîñòüþ èñïîëüçîâàíèÿ êëèíîïîäîáíîãî ñâåòîâîãî ëó÷à è îïòèìàëüíûì óãëîâûì ðàç-
ìåùåíèåì ïîëÿðèçàòîðà è àíàëèçàòîðà îòíîñèòåëüíî ïëîñêîñòè ïàäåíèÿ ñâåòà íà ðåöåïòîð. 
Ïðåäëîæåíà ìåòîäèêà îïðåäåëåíèÿ ôàçîâîãî ñäâèãà è ðåçîíàíñà, èñïîëüçóþùàÿ ïîñëåäîâà-
òåëüíîñòè ïðÿìîóãîëüíûõ ýòàëîííûõ èìïóëüñîâ äëÿ ïîñòðîåíèÿ èíôîðìàöèîííûõ ñèãíàëîâ 
è èõ êîðåëëÿöèîííóþ îáðàáîòêó. Óãëîâîå ðàçðåøåíèå ÏÏÐ-ôàçîìåòðèè îãðàíè÷èâàåòñÿ óñ-
ëîâèÿìè ðåãèñòðàöèè óêàçàííûõ ñèãíàëîâ è îöåíèâàåòñÿ âåëè÷èíîé 0 0

min( ) ~ 0,001 0,0001Δθ ÷ , 
÷òî ñîîòâåòñòâóåò èçìåíåíèþ ïîêàçàòåëÿ ïðåëîìëåíèÿ 7 8

min( ) ~ 10 10n − −Δ ÷ . 

Êëþ÷åâûå ñëîâà: ïîâåðõíîñòíûé ïëàçìîííûé ðåçîíàíñ, ÏÏÐ-ñåíñîð, îïòè÷åñêàÿ ôàçî-
ìåòðèÿ, èíòåðôåðåíöèÿ, ïîëÿðèçàöèÿ, êîðåëëÿöèîííûé ìåòîä, ðàçðåøàþùàÿ ñïîñîáíîñòü 
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Àíîòàö³ÿ. Ðîçðîáëåíî óí³âåðñàëüíèé àìïåðîìåòðè÷íèé ì³êðîïåðåòâîðþâà÷ íà îñíîâ³ 
ìîäèô³êîâàíîãî âóãëåöåâîãî âîëîêíà äëÿ ñòâîðåííÿ ì³êðîá³îñåíñîð³â íà îñíîâ³ îêñèäî-
ðåäóêòàç (ôåðìåíò³â, ÿê³ êàòàë³çóþòü îêèñëåííÿ ñóáñòðàò³â ç íàêîïè÷åííÿì ïåðåêèñó âîä-
íþ). Ç ìåòîþ çá³ëüøåííÿ ÷óòëèâîñò³ òà ñåëåêòèâíîñò³ ì³êðîåëåêòðîäà äî ïåðåêèñó âîä-
íþ, áóëà ïðîâåäåíà ìåòàë³çàö³ÿ éîãî ðîáî÷î¿ ïîâåðõí³ ðóòåí³ºì. ßê ðåçóëüòàò, îòðèìàíî 
çá³ëüøåííÿ ÷óòëèâîñò³ åëåêòðîäó äî ïåðåêèñó âîäíþ íà ïîðÿäêè. Ïîò³ì äëÿ ïîäàëüøîãî 
ï³äâèùåííÿ ñåëåêòèâíîñò³ íà ðóòåí³çîâàí³ ì³êðîåëåêòðîäè áóëî íàíåñåíî ð³çí³ âàð³àí-
òè ïîë³ìåðíèõ ïë³âîê íà îñíîâ³ òðüîõ ³çîìåð³â ä³àì³íîáåíçîëó. Íàéêðàù³ õàðàêòåðèñòè-
êè áóëè âèÿâëåí³ äëÿ ì³êðîåëåêòðîä³â ìîäèô³êîâàíèõ ðóòåí³ºì òà ïîêðèòèõ ïîë³ìåðíîþ 
ìåìáðàíîþ íà îñíîâ³ ìåòà-ä³àì³íîáåíçîëó. Ñàìå òàê³ ì³êðîåëåêòðîäè ³ áóëè âèáðàí³ äëÿ 
ïîäàëüøî¿ ðîáîòè. 

Ìîäèô³êîâàíèé ì³êðîïåðåòâîðþâà÷ áóëî âèêîðèñòàíî äëÿ ðîçðîáêè âèñîêî ñïåöèô³÷-
íîãî ³ ÷óòëèâîãî äî ëàêòàòó á³îñåíñîðà íà îñíîâ³ ëàêòàò îêñèäàçè (ÿê ìîäåë³ îêñèäîðåäóê-
òàçíîãî á³îñåíñîðà). Ðîçðîáëåíèé ëàêòàòíèé ì³êðîá³îñåíñîð áóëî ìîäèô³êîâàíî äîäàòêî-
âîþ íàï³âïðîíèêíîþ ìåìáðàíîþ íà îñíîâ³ ïîë³ìåð³â íàô³îíó òà ïîë³óðåòàíó, ùî äîçâîëèëî 
ðîçøèðèòè ë³í³éíèé ä³àïàçîí á³îñåíñîðíîãî âèçíà÷åííÿ ëàêòàòó òà çì³ñòèòè éîãî â ìåæ³ 
êîíöåíòðàö³é ëàêòàòó, ÿê³ ïðèñóòí³ â ìîçêó ùóð³â. 

Êëþ÷îâ³ ñëîâà: àìïåðìåòðè÷íèé ì³êðîïåðåòâîðþâà÷, ì³êðîá³îñåíñîð, ìåòàë³çàö³ÿ, ä³àì³-
íîáåíçîë, ëàêòàò îêñèäàçà, in vivo àíàë³ç 

DEVELOPMENT OF HIGH- SENSITIVE AND SELECTIVE AMPEROMETRIC TRANSDUCER 
FOR BIOSENSORS FOR IN VIVO ANALYSIS. 

O. O. Soldatkin, O. M. Schuvailo, R. Cespuglio, À. P. Soldatkin 

Abstract. Universal amperometric microtransducer based on modified carbon fiber was developed 
for microbiosensors based on oxidoreductases (enzymes which catalyse substrate oxidation with ac-
cumulation of hydrogen peroxide). To improve sensitivity and selectivity of the microelectrode to 
hydrogen peroxide, its working surface was metallized with ruthenium, which resulted in increase of 
sensitivity by orders. For further increase of selectivity, various polymeric films on the basis of three 
diaminobenzene isomers were deposited onto ruthenized electrodes. The best characteristics were 

Î. Î. Ñîëäàòê³í, Î. Ì. Ùóâàéëî, Ð. Ñåñïóãë³î, Î. Ï. Ñîëäàòê³í
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obtained for the microelectrodes modified with ruthenium and covered with polymeric membrane 
based on metha-diaminobenzene; therefore they were selected for further work. 

The modified microtransducer was used to elaborate a lactate oxidase based microbiosensor, 
highly specific and sensitive to lactate, as a model of oxidoreductase biosensor. The developed lactate 
biosensor was modified with additional semi-permeable membrane on the basis of polymers nafion 
and polyurethane which allowed to extend linear range of measuring lactate concentrations up to the 
values typical for rat brain. 

Keywords: amperometric microtransducer, microbiosensor, metallization, diaminobenzene, lac-
tate oxidase, in vivo analysis 

ÐÀÇÐÀÁÎÒÊÀ ÂÛÑÎÊÎ×ÓÂÑÒÂÈÒÅËÜÍÎÃÎ È ÑÅËÅÊÒÈÂÍÎÃÎ ÀÌÏÅÐÎÌÅÒÐÈ×ÅÑÊÎÃÎ 
ÏÐÅÎÁÐÀÇÎÂÀÒÅËß ÄËß ÑÎÇÄÀÍÈß IN VIVO ÁÈÎÑÅÍÑÎÐÎÂ 

À. À. Ñîëäàòêèí, Î. Í. Ùóâàéëî, Ð. Ñåñïóãëèî, À. Ï. Ñîëäàòêèí 

Àííîòàöèÿ. Ðàçðàáîòàí óíèâåðñàëüíûé àìïåðîìåòðè÷åñêèé ìèêðîïðåîáðàçîâàòåëü íà îñ-
íîâå ìîäèôèöèðîâàííîãî óãëåðîäíîãî âîëîêíà äëÿ ñîçäàíèÿ ìèêðîáèîñåíñîðîâ íà îñíîâå 
îêñèäîðåäóêòàç (ôåðìåíòîâ, êîòîðûå êàòàëèçèðóþò îêèñëåíèå ñóáñòðàòîâ ñ íàêîïëåíèåì 
ïåðåêèñè âîäîðîäà). Ñ öåëüþ óâåëè÷åíèÿ ÷óâñòâèòåëüíîñòè è ñåëåêòèâíîñòè ìèêðîåëåêòðî-
äà ê ïåðåêèñè âîäîðîäà, áûëà ïðîâåäåíà ìåòàëëèçàöèÿ åãî ðàáî÷åé ïîâåðõíîñòè ðóòåíèåì. 
Êàê ðåçóëüòàò, ïîëó÷åíî óâåëè÷åíèå ÷óâñòâèòåëüíîñòè ýëåêòðîäà ê ïåðåêèñè âîäîðîäà íà 
ïîðÿäêè. Ïîòîì äëÿ ïîñëåäóþùåãî ïîâûøåíèÿ ñåëåêòèâíîñòè íà ðóòåíèçèðîâàííûå ìèê-
ðîýëåêòðîäû áûëè íàíåñåíû ðàçíûå âàðèàíòû ïîëèìåðíûõ ïëåíîê íà îñíîâå òðåõ èçîìåðîâ 
äèàìèíîáåíçîëà. Íàèëó÷øèå õàðàêòåðèñòèêè áûëè îáíàðóæåíû äëÿ ìèêðîýëåêòðîäîâ ìî-
äèôèöèðîâàííûõ ðóòåíèåì è ïîêðûòûõ ïîëèìåðíîé ìåìáðàíîé íà îñíîâå ìåòà-äèàìèíî-
áåíçîëà. Èìåííî òàêèå ìèêðîýëåêòðîäû è áûëè âûáðàíû äëÿ ïîñëåäóþùåé ðàáîòû. 

Ìîäèôèöèðîâàííûé ìèêðîïðåîáðàçîâàòåëü áûë èñïîëüçîâàí äëÿ ðàçðàáîòêè ÷óâñòâè-
òåëüíîãî ê ëàêòàòó áèîñåíñîðà íà îñíîâå ëàêòàòîêñèäàçû (êàê ìîäåëè îêñèäîðåäóêòàçíîãî 
áèîñåíñîðà). Ðàçðàáîòàííûé ëàêòàòíûé ìèêðîáèîñåíñîð áûë ìîäèôèöèðîâàí äîïîëíè-
òåëüíîé ïîëóïðîíèöàåìîé ìåìáðàíîé íà îñíîâå ïîëèìåðîâ íàôèîíà è ïîëèóðåòàíà, ÷òî 
ïîçâîëèëî ðàñøèðèòü ëèíåéíûé äèàïàçîí áèîñåíñîðíîãî îïðåäåëåíèÿ ëàêòàòà è ñìåñòèòü 
åãî â äèàïàçîí êîíöåíòðàöèé ëàêòàòà, êîòîðûå ïðèñóòñòâóþò â ìîçãå êðûñ. 

Êëþ÷åâûå ñëîâà: àìïåðìåòðè÷åñêèé ìèêðîïðåîáðàçîâàòåëü, ìèêðîáèîñåíñîð, ìåòàëëè-
çàöèÿ, äèàìèíîáåíçîë, ëàêòàòîêñèäàçà, in vivo àíàëèç 
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Àíîòàö³ÿ. Â äàí³é ðîáîò³ íà îñíîâ³ äîñë³äæåíü åëåêòðîïðîâ³äíîñò³ ³ òåðìî-å.ð.ñ. ïðîâåäåíà 
îö³íêà âåëè÷èíè êîåô³ö³ºíòà òåðìîåëåêòðè÷íî¿ äîáðîòíîñò³ (Z) êðèñòàë³â Hg

1-x
Mn
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Hg
1-x-ó

Mn
x
Fe

y
S. Íà îñíîâ³ îäåðæàíèõ çíà÷åíü Z ìîæíà ðîáèòè âèñíîâêè ïðî ìîæëèâîñò³ 

âèêîðèñòàííÿ öèõ ìàòåð³àë³â ó òåðìîåëåêòðè÷íèõ ïðèñòðîÿõ. 
Êëþ÷îâ³ ñëîâà: íàï³âïðîâ³äíèê, òåðìîåëåêòðè÷íà äîáðîòí³ñòü, åëåêòðîïðîâ³äí³ñòü 

COEFFICIENT OF CRYSTALS’ Hg
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P. D. Maryanchuk, G. O. Andrushchak 

Abstract. In this work we have valued the coefficient of crystals’ Hg
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Mn
x
S and Hg

1-x-ó
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x
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y
S 

thermoelectrical quality on the basis of electric conductivity and termo e.m.p. research. On the basis 
of the received values Z we can draw the conclusion as for the possibility of usage of these materials 
in thermoelectrical devices. 

Keywords: semiconductor, thermoelectrically quality, conduction 
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Àííîòàöèÿ. Â äàííîé ðàáîòå íà îñíîâå èññëåäîâàíèé ýëåêòðîïðîâîäíîñòè è òåðìî-ý.ð.ñ. 
ïðîâåäåíà îöåíêà âåëè÷èíû êîýôôèöèåíòà òåðìîýëåêòðè÷åñêîé äîáðîòíîñòè (Z) êðèñòàë-
ëîâ Hg

1-x
Mn

x
S è Hg

1-x-ó
Mn

x
Fe

y
S. Íà îñíîâå ïîëó÷åííûõ çíà÷åíèé Z ìîæíî ñäåëàòü çàêëþ÷å-

íèÿ î âîçìîæíîñòè èñïîëüçîâàíèÿ óêàçàííûõ ìàòåðèàëîâ â òåðìîýëåêòðè÷åñêèõ óñòðîéñ-
òâàõ. 

Êëþ÷åâûå ñëîâà: ïîëóïðîâîäíèê, òåðìîýëåêòðè÷åñêàÿ äîáðîòíîñòü, ýëåêòðîïðîâîäè-
ìîñòü 
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ÎÑÎÁÅÍÍÎÑÒÈ ÎÏÒÈÌÈÇÀÖÈÈ ÌÀÒÅÐÈÀËÎÂ ÍÀ ÎÑÍÎÂÅ CdSb 

À. À. Àùåóëîâ, È. Â. Ãóöóë, Î. Í. Ìàíèê, Ò. Î. Ìàíèê 

Àííîòàöèÿ. Ïðåäëîæåíû ìàòåìàòè÷åñêèå ìîäåëè õèìè÷åñêîé ñâÿçè, å¸ ñèëîâûõ è ýíåð-
ãåòè÷åñêèõ õàðàêòåðèñòèê, ïîçâîëÿþùèå îïòèìèçèðîâàòü òåõíîëîãè÷åñêèå ðåæèìû ìàòå-
ðèàëîâ íà îñíîâå CdSb. 

Êëþ÷åâûå ñëîâà: ìàòåìàòè÷åñêèå ìîäåëè, õèìè÷åñêàÿ ñâÿçü, ýâòåêòèêà, ïåðèòåêòèêà, 
íîíâàðèàíòíûå ðåàêöèè, ñèëîâûå ïîñòîÿííûå, õàðàêòåðèñòè÷åñêèå ÷àñòîòû 

ÎÑÎÁËÈÂÎÑÒ² ÎÏÒÈÌ²ÇÀÖ²¯ ÌÀÒÅÐ²ÀË²Â ÍÀ ÎÑÍÎÂ² CdSb 

À. À. Àùåóëîâ, ². Â. Ãóöóë, Î. Ì. Ìàíèê, Ò. Î. Ìàíèê 

Àíîòàö³ÿ. Çàïðîïîíîâàí³ ìàòåìàòè÷í³ ìîäåë³ õ³ì³÷íîãî çâ’ÿçêó, éîãî ñèëîâèõ òà åíåðãåòè÷-
íèõ õàðàêòåðèñòèê, ùî äîçâîëÿº îïòèì³çóâàòè òåõíîëîã³÷í³ ðåæèìè ìàòåð³àë³â íà îñíîâ³ CdSb. 

Êëþ÷îâ³ ñëîâà: ìàòåìàòè÷í³ ìîäåë³, õ³ì³÷íèé çâ’ÿçîê, åâòåêòèêà, ïåðèòåêòèêà, íîíâàð³-
àíòí³ ðåàêö³¿, ñèëîâ³ ïîñò³éí³, õàðàêòåðèñòè÷í³ ÷àñòîòè 

PECULIARITIES OF MATERIAL OPTIMIZATION BASED ON CdSb 

A. A. Ashcheulov, I. V. Gutsul, O. N. Manyk, T. O. Manyk 

Abstract. The mathematical models of chemical bond are proposed with its force bearing and en-
ergy characteristics which allow to optimize the technological modes of materials based on CdSb. 

Keywords: mathematical models, chemical bond, eutectic, peritectic, nonvariant reactions, force 
coefficients, characteristic frequencies
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ÎÏÒÈ×ÅÑÊÈÕ ÌÎÄÓËßÒÎÐÎÂ 
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ÄÅÉÑÒÂÈÅ ÐÀÄÈÀÖÈÈ ÍÀ ÏÀÐÀÌÅÒÐÛ ÏÎËÓÏÐÎÂÎÄÍÈÊÎÂÛÕ ÎÏÒÈ×ÅÑÊÈÕ 
ÌÎÄÓËßÒÎÐÎÂ 

Â. È. Èðõà, È. Ì. Âèêóëèí 

Àííîòàöèÿ. Â ðàáîòå ðàññìàòðèâàþòñÿ âîçìîæíîñòè ñîçäàíèÿ ïîëóïðîâîäíèêîâûõ îïòè-
÷åñêèõ ìîäóëÿòîðîâ íà îñíîâå ãåðìàíèÿ äëÿ ÈÊ îáëàñòè ñïåêòðà. Èññëåäóåòñÿ çàâèñèìîñòü 
ýôôåêòèâíîñòè ìîäóëÿöèè îò êîíöåíòðàöèè èíæåêòèðîâàííûõ â n-áàçó íîñèòåëåé çàðÿäà. 
Îïðåäåëåíî âëèÿíèå γ -îáëó÷åíèÿ íà õàðàêòåðèñòèêè ìîäóëÿòîðîâ. 

Êëþ÷åâûå ñëîâà: p-n-ïåðåõîä, èíæåêöèÿ, îïòè÷åñêèé ìîäóëÿòîð, ýôôåêòèâíîñòü ìîäó-
ëÿöèè, âðåìÿ æèçíè íîñèòåëåé çàðÿäà, γ - êâàíòû 

Ä²ß ÐÀÄ²ÀÖ²¯ ÍÀ ÏÀÐÀÌÅÒÐÈ ÍÀÏ²ÂÏÐÎÂ²ÄÍÈÊÎÂÈÕ ÎÏÒÈ×ÍÈÕ ÌÎÄÓËßÒÎÐ²Â 

Â. ². ²ðõà, ². Ì. Â³êóë³í 

Àíîòàö³ÿ. Â ðîáîò³ ðîçãëÿäàþòüñÿ ìîæëèâîñò³ ñòâîðåííÿ íàï³âïðîâ³äíèêîâèõ îïòè÷íèõ 
ìîäóëÿòîð³â íà îñíîâ³ ãåðìàí³þ äëÿ ²× îáëàñò³ ñïåêòðó. Äîñë³äæóºòüñÿ çàëåæí³ñòü åôåêòèâ-
íîñò³ ìîäóëÿö³¿ â³ä êîíöåíòðàö³¿ ³íæåêòîâàíèõ â n-áàçó íîñ³¿â çàðÿäó. Âèÿâëåíî âïëèâ γ - 
îïðîì³íåííÿ íà õàðàêòåðèñòèêè ìîäóëÿòîð³â. 
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INFLUENCE OF RADIATION ON PARAMETERS OF SEMICONDUCTING OPTICAL 
MODULATORS 

V. I. Irkha , ². M. Vikulin 

Abstract. Possibilities of manufacturing of semiconducting optical modulators based on germa-
nium for the IR-range of spectrum are discussed. Dependence of efficiencg of modulation from 
concentration charge carriers that injected in n-base is researched. Influence of γ -irradiation on 
characteristics of modulators is defined. 

Keywords: p-n-junction, injection, optical modulator, efficiency of modulation, lifetime of the 
change carries, γ -quanta 
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ïðèëàäàìè ÍÀÍ Óêðà¿íè ïðè ²íñòèòóò³ ô³çè-
êè ÍÀÍ Óêðà¿íè “Ëàçåðíèé ôåìòîñåêóíäíèé 
êîìïëåêñ” (³ç 2005 ð. ïî òåïåð³øí³é ÷àñ). 

Â 1978 ð. çàõèñòèâ êàíäèäàòñüêó, à â 1990ð. 
äîêòîðñüêó äèñåðòàö³¿. Ïðåäìåò äèñåðòàö³éíèõ 

ðîá³ò — ô³çèêà åêñèòîííèõ ÿâèù â êâàç³äâîì³ð-
íèõ íàï³âïðîâ³äíèêàõ. Ó 1993 ðîö³ ïðèñóäæåíî 
çâàííÿ ïðîôåñîðà, à çãîäîì — ïî÷åñíîãî Ñîðî-
ñ³âñüêîãî ïðîôåñîðà. Â 1997 ðîö³ îáðàíèé ÷ëåí-
êîðåñïîíäåíòîì ÍÀÍ Óêðà¿íè ïî ñïåö³àëüíîñò³ 
“Åêñïåðèìåíòàëüíà ô³çèêà òâåðäîãî ò³ëà”. 

Îñíîâí³ íàóêîâ³ çäîáóòêè ²âàíà Âàñèëüîâè÷à 
â³äíîñÿòüñÿ äî ô³çèêè òâåðäîãî ò³ëà; îïòèêè íà-
íîñòðóêòóð; âçàºìîä³¿ ëàçåðíîãî âèïðîì³íþâàííÿ 
ç ðå÷îâèíîþ, ïðåöèç³éíèõ ëàçåðíèõ òåõíîëîã³é. 

Çîêðåìà, âñòàíîâëåí³ îñíîâí³ ìåõàí³çìè åêñ-
èòîííîãî ïîãëèíàííÿ òà âèïðîì³íþâàííÿ ñâ³òëà 
â êëàñ³ íàï³âïðîâ³äíèê³â ç øàðóâàòîþ ñòðóêòó-
ðîþ. Äîâåäåíî, ùî â³äîáðàæåííÿ îñîáëèâîñòåé 
ñòðóêòóðíî¿ áóäîâè òàêèõ ìàòåð³àë³â, ÿê³ çàéìà-
þòü ïðîì³æíèé òèï ì³æ ³îííî-êîâàëåíòíèìè ³ 
îðãàí³÷íèìè íàï³âïðîâ³äíèêàìè, äâîì³ðíèìè 
³ òðüîõì³ðíèìè ñòðóêòóðàìè ïðîÿâëÿºòüñÿ íå 
â õàðàêòåð³ åëåêòðîí-ä³ðêîâî¿ âçàºìîä³¿ â åêñ-
èòîí³ (ìîäåë³ åêñèòîíà), à â éîãî äèíàì³÷íèõ 
âëàñòèâîñòÿõ. Ó êðèñòàëàõ ç ïðîì³æíîþ ñè-
ëîþ åêñèòîí-ôîíîííîãî çâ'ÿçêó âèÿâëåíî îñî-
áëèâèé òèï åêñèòîííèõ çáóäæåíü — ðóõëèâ³ 
ñëàáîçâ'ÿçàí³ ñòàíè åêñèòîí³â ç äåôîðìàö³ºþ 
ãðàòêè. Âèçíà÷åí³ îñíîâí³ ìåõàí³çìè åíåðãå-
òè÷íî¿ ðåëàêñàö³¿ àí³çîòðîïíèõ ïîëÿðèòîí³â òà 
ðîçâèíóòî ìîäåëü êîëåêòèâíèõ çáóäæåíü òèïó 
“çâ’ÿçàíà ìîäà” â ãðàíè÷íî àí³çîòðîïíèõ ñå-
ðåäîâèùàõ. Îòðèìàí³ ðåçóëüòàòè ïî ö³é ÷àñòèí³ 
ðîáîòè óçàãàëüíåí³ â äâîõ ìîíîãðàô³ÿõ. 

Ï³ä êåð³âíèöòâîì Áëîíñüêîãî ². Â. ðîçâèíóòî 
ìîäåëü ³ìïóëüñíîãî ôîòîàêóñòè÷íîãî â³äêëèêó 
áàãàòîøàðîâèõ ñòðóêòóð, ÿêó âèêîðèñòàíî ïðè 
ñòâîðåíí³ òåðìîõâèëüîâîãî ³íòðîñêîïó òà îïòî-
àêóñòè÷íîãî ñïåêòðîìåòðó îðèã³íàëüíèõ êîí-
ñòðóêö³é. Ç âèêîðèñòàííÿì ðîçâèíóòîãî ìåòîäó 
âïåðøå â ðåæèì³ "in — situ" äîñë³äæåíî îïòè÷í³, 
òåïëîâ³ òà ïðóæí³ õàðàêòåðèñòèêè øàð³â ïîðèñòî-
ãî êðåìí³þ (ïîð. — Si), ÿê³ çíàõîäÿòüñÿ â ìåõàí³÷-
íîìó êîíòàêò³ ç ìîíîë³òíèì êðåìí³ºì â ðåæèì³ 
òîâùèííîãî ïðîô³ëþâàííÿ. Âïåðøå ñïîñòåðå-
æåíî åôåêò òà ïîÿñíåíî ïðèðîäó ôîòîãåíåðàö³¿ 
çâóêó ã³ãàíòñüêî¿ ³íòåíñèâíîñò³ ïðè ³ìïóëüñíîìó 
ôîòîçáóäæåíí³ íàíî÷àñòîê CdS, ³íêîðïîðîâàíèõ 
ó âëàñíèõ ïóñòîòàõ öåîë³òíèõ ìàòðèöü. Ö³ òà ðÿä 
³íøèõ ðåçóëüòàò³â äîçâîëèëè ðîçâèíóòè íîâèé 
íàïðÿìîê — ôîòîàêóñòèêà ãåòåðî ñòðóêòóð (Äåð-
æàâíà ïðåì³ÿ Óêðà¿íè 1994 ð³ê). 

Ïîºäíóþ÷è ìåòîäè ôîòî-, òåðìî- ³ òóíåëü-
íî¿ ëþì³íåñöåíö³¿, âèâ÷åíî êîìá³íîâàíèé 
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âïëèâ êâàíòîâîðîçì³ðíîãî ôàêòîðó ³ ôàêòîðó 
ñòðóêòóðíîãî ðîçóïîðÿäêóâàííÿ íà ãåíåðàö³é-
í³, òðàíñïîðòí³ òà ðåêîìá³íàö³éí³ ïðîöåñè â 
íàíîñòðóêòóðàõ íåîðãàí³÷íîãî òà îðãàí³÷íîãî 
ïîõîäæåíü. Â íàíî÷àñòêàõ êðåìí³þ âèÿâëåíî òà 
äîñë³äæåíî ðîçì³ðíó çàëåæí³ñòü åôåêòèâíîñò³ 
åëåêòðîííîãî îæå-ðîçñ³ÿííÿ òà íîâ³ ìåõàí³ç-
ìè ëîêàë³çàö³¿ åëåêòðîííèõ çáóäæåíü, âëàñòèâ³ 
êâàíòîâèì òî÷êàì ³ äðîòèíàì. Äëÿ êâàíòîâèõ 
òî÷îê çàïðîïîíîâàíî ³ åêñïåðèìåíòàëüíî ï³ä-
òâåðäæåíî ³ñíóâàííÿ åôåêòó "äâîõòàêòîâîãî 
çàðÿäîâîãî ïîðøíþ", ðóø³éíîþ ñèëîþ ÿêîãî 
º åëåêòðîííèé îæå-ïðîöåñ (çäâîºíèé åëåê-
òðîííèé ïåðåõ³ä), ÿêèé º ïðè÷èíîþ "ñàìîâè-
øòîâõóâàííÿ" íîñ³¿â çàðÿäó ³ç ôîòîçáóäæåíèõ 
êðåìí³ºâèõ íàíî÷àñòîê ç ïîñë³äóþ÷îþ ¿õ ëî-
êàë³çàö³ºþ íà ïåðèôåð³éíèõ îêñèäíèõ îáîëîí-
êàõ. Â êâàíòîâèõ äðîòèíàõ âèÿâëåíî íîâèé òèï 
ëîêàë³çàö³¿ íîñ³¿â çàðÿäó ïàñòêàìè "òîïîëîã³÷-
íîãî" ïîõîäæåííÿ, ãåíåòè÷íî ïîâ’ÿçàíèìè ç 
ôëóêòàö³ÿìè ä³àìåòðà äðîòèí ïî ¿õ äîâæèí³, 
ùî ³ç âðàõóâàííÿì êâàíòîâîðîçì³ðíîãî åôåêòó 
ïîðîäæóº ñêëàäíèé ðåëüºô âíóòð³øíüîêðèñ-
òàë³÷íîãî ïîòåíö³àëó. Âïåðøå âèÿâëåíî íåìî-
íîòîíí³ñòü òåìïåðàòóðíî¿ çàëåæíîñò³ áåêêåðå-
ë³âñüêîãî êîåô³ö³ºíòó çàòóõàííÿ â òóíåëüí³é 
ëþì³íåñöåíö³¿ êâàíòîâèõ äðîòèí íàï³âïðîâ³ä-
íèê³â íåîðãàí³÷íîãî òà îðãàí³÷íîãî ïîõîäæåí-
íÿ, ïðèðîäó ÿêî¿ ïîÿñíåíî ç ïîçèö³é ðåàë³çàö³¿ 
"äèôóç³éíîãî êëàñòåðó" â àíñàìáë³ ïàñòêîâèõ 
ñòàí³â, â ìåæàõ ÿêîãî çä³éñíþºòüñÿ òóíåëüíèé 
òðàíñïîðò ïî ìåõàí³çìó ïåðåçàõîïëåííÿ. 

Ï³ä êåð³âíèöòâîì ². Â. Áëîíñüêîãî ³ çà éîãî 
áåçïîñåðåäíüî¿ ó÷àñò³ ââåäåíî â ä³þ óí³êàëü-
íèé äëÿ Óêðà¿íè øèðîêîä³àïàçîííèé ëàçåðíèé 
ôåìòîñåêóíäíèé êîìïëåêñ, ÿêèé â³äïîâ³äàº 
êðàùèì ñâ³òîâèì ñòàíäàðòàì. Ç éîãî âèêîðèñ-
òàííÿì, íà ïðèêëàä³ íàíî÷àñòîê áëàãîðîäíèõ 
ìåòàë³â äîñë³äæåíî âïëèâ ôàêòîðó ïðîñòîðîâî-
ãî îáìåæåííÿ íà äèíàì³÷í³ åëåêòðîíí³ ïðîöå-
ñè. Çîêðåìà, â íàíî÷àñòêàõ Cu, ³íêîðïîðîâàíèõ 
â SiO2

 ìàòðèöþ ïðè îïðîì³íåíí³ çðàçê³â ôåì-
òîñåêóíäíèìè ³ìïóëüñàìè âïåðøå âèÿâëåíî 
çíàêîçì³ííèé õàðàêòåð çàëåæíîñò³ ðåçîíàíñíî¿ 
÷àñòîòè ïîâåðõíåâèõ ïëàçìîí³â â³ä ÷àñó, ÿêèé 
ñóïðîâîäæóºòüñÿ íåìîíîòîííîþ çì³íîþ íà-
ï³âøèðèíè ïëàçìîâî¿ ñìóãè ïî ì³ð³ îñòèãàííÿ 
åëåêòðîííîãî ãàçó. Çàïðîïîíîâàíà ìîäåëü, ÿêà 
ïîÿñíþº îòðèìàí³ ðåçóëüòàòè ç ïîçèö³é îñîáëè-
âîñòåé åâîëþö³¿ ä³åëåêòðè÷íîãî â³äãóêó òàêîãî 
êîìïîçèòíîãî ñåðåäîâèùà âíàñë³äîê ðåàë³çàö³-
¿¿ åôåêòó Êåððà â óìîâàõ ã³ãàíòñüêîãî ï³äñèëåí-
íÿ ëîêàëüíîãî ïîëÿ. Ïðîâåäåí³ äîñë³äæåííÿ 
çàêîíîì³ðíîñòåé ïîøèðåííÿ ôåìòîñåêóíäíèõ 

ëàçåðíèõ ³ìïóëüñ³â ó ïðîçîðèõ ñåðåäîâèùàõ 
â³ä ìîìåíòó ðîçâèòêó îïòè÷íî¿ êåð³âñüêî¿ íåë³-
í³éíîñò³ ÷åðåç ñòàä³þ ñàìîôîêóñóâàííÿ, óòâî-
ðåííÿ ïëàçìè, ô³ëàìåíòàö³¿ ïðîìåíÿ (ðîçáèò-
òÿ ñóö³ëüíîãî ïðîìåíÿ íà äèñêðåòí³ òðåêè) äî 
ðóéíóâàííÿ ìàòåð³àëó ç ïîÿâîþ ³ ïîøèðåííÿì 
ñóïðîâîäæóþ÷èõ ðóéíóâàííÿ óäàðíèõ õâèëü. 

Ðîçâèíóò³ îñíîâè ô³çèêè ëàçåðíîãî ïðîáîþ 
ïðîçîðèõ ñåðåäîâèù, ÿê³ âèêîðèñòàíî äëÿ çà-
äà÷ ïðåöèç³éíî¿ ì³êðîîáðîáêè ïðîçîðèõ ìàòå-
ð³àë³â (ãðàíòè ÓÍÒÖ, òà êîíòðàêòè ç ²íñòèòó-
òîì ô³çèêè, òî÷íî¿ ìåõàí³êè ³ îïòèêè Àêàäåì³¿ 
íàóê Êèòàþ òà ô³ðìîþ LG-Electronics). 

Â³äì³÷åí³, òà ðÿä ³íøèõ íàóêîâèõ ðåçóëüòàò³â 
²âàíà Âàñèëüîâè÷à, îïóáë³êîâàí³ â äâîõ ìîíîãðà-
ô³ÿõ, 6 îãëÿäàõ òà á³ëüøå 150 íàóêîâèõ ïðàöÿõ. 

Áëîíñüêèé ². Â.: ÷ëåí åêñïåðòíî¿ ðàäè ÂÀÊ 
Óêðà¿íè (2005-2010 ðð — çàñòóïíèê ãîëîâè); 
÷ëåí ðàäè Äåðæàâíîãî ôîíäó ôóíäàìåíòàëü-
íèõ äîñë³äæåíü ÌÎÍ Óêðà¿íè; íàö³îíàëüíèé 
åêñïåðò êðà¿í ÑÍÄ ïî ëàçåðàõ ³ ëàçåðíèõ òåõ-
íîëîã³ÿõ, âõîäèòü äî ñêëàäó íàóêîâèõ ðàä ÍÀÍ 
Óêðà¿íè ç ïðîáëåì: “Ëàçåðíà ô³çèêà, ëàçåðí³ 
òåõíîëîã³¿”; “Ô³çèêà íàï³âïðîâ³äíèê³â”, “Ô³-
çèêà òâåðäîãî ò³ëà”; â ðîáî÷ó ãðóïó ïðîãðàìè 
ÍÀÍ Óêðà¿íè “Íàíîñèñòåìè, íàíîìàòåð³àëè, 
íàíîòåõíîëîã³¿”, ðåäêîëåã³þ æóðíàë³â “Óêðà-
¿íñüêèé ô³çè÷íèé æóðíàë”, “Semiconductor 
Physics. Quantum Electronics. Optoelectronics” ³ 
íàøîãî æóðíàëó. 

Áëîíñüêèé ². Â. — ïðîôåñîð êàôåäðè çàãàëü-
íî¿ ô³çèêè ô³çè÷íîãî ôàêóëüòåòó Êè¿âñüêîãî 
íàö³îíàëüíîãî óí³âåðñèòåòó ³ì. Òàðàñà Øåâ-
÷åíêî. Ï³ä éîãî êåð³âíèöòâîì çàõèùåíî îäíó 
äîêòîðñüêó ³ 9 êàíäèäàòñüêèõ äèñåðòàö³é. 

Áëîíñüêèé ². Â. — äâ³÷³ ëàóðåàò (1993, 2004 ðð) 
Äåðæàâíî¿ ïðåì³¿ Óêðà¿íè â ãàëóç³ íàóêè ³ òåõí³-
êè (â ñêëàä³ àâòîðñüêèõ êîëåêòèâ³â), êåð³âíèê òà 
ó÷àñíèê ðîá³ò ïî ðÿäó ì³æíàðîäíèõ ãðàíò³â. 

Ç ïðèºìí³ñòþ â³äçíà÷èìî ³ íàøó áàãàòîë³òíþ 
ñï³âïðàöþ ç ²âàíîì Âàñèëüîâè÷åì Áëîíñüêèì, 
ëþäèíîþ òâîð÷îþ, àêòèâíîþ ³ îïòèì³ñòè÷íîþ, 
ó íàóêîâèõ äîñë³äæåííÿõ ³ â ðåäêîëåã³¿ íàøîãî 
æóðíàëó. 

²âàí Âàñèëüîâè÷ ïðîäîâæ áàãàòüîõ ðîê³â 
áåðå ó÷àñòü ó ðîáîò³ ïðîãðàìíèõ êîì³òåò³â Ì³æ-
íàðîäíèõ íàóêîâèõ ôîðóì³â, ùî ïðîâîäÿòüñÿ 
íà áàç³ íàøîãî óí³âåðñèòåòó. 

Òîæ â³òàºìî Âàñ, ²âàíå Âàñèëüîâè÷ó, ç³ 
ñëàâíèì Þâ³ëåºì ³ ùèðî çè÷èìî Âàì äîáðîãî 
çäîðîâ’ÿ, ùàñòÿ, òâîð÷î¿ íàñíàãè ³ íîâèõ çäî-
áóòê³â íà íàóêîâ³é íèâ³! 
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Ìèêîëà Ìèêîëàéîâè÷ ÐÎÆÈÖÜÊÈÉ — 
äîêòîð ô³çèêî-ìàòåìàòè÷íèõ íàóê, ïðîôåñîð, 
àêàäåì³ê Àêàäåì³¿ íàóê ïðèêëàäíî¿ ðàä³îåëåê-
òðîí³êè, íàóêîâèé êåð³âíèê ëàáîðàòîð³¿ Àíàë³-
òè÷íî¿ îïòîõåìîòðîí³êè, ïðîôåñîð êàôåäðè 
Á³îìåäè÷íèõ åëåêòðîííèõ ïðèñòðî¿â òà ñèñòåì 
(ÁÌÅ) Õàðê³âñüêîãî íàö³îíàëüíîãî óí³âåðñè-
òåòó ðàä³îåëåêòðîí³êè (ÕÍÓÐÅ) íàðîäèâñÿ 5 
òðàâíÿ 1945 ð. 

Ì. Ì. Ðîæèöüêèé çàê³í÷èâ ô³çè÷íèé ôàêóëü-
òåò Õàðê³âñüêîãî äåðæàâíîãî óí³âåðñèòåòó ³ì. 
Ì. Ãîðüêîãî (ñïåö³àëüí³ñòü — Ô³çèêà íèçüêèõ 
òåìïåðàòóð òà åêñïåðèìåíòàëüíà ô³çèêà) ó 1967 
ð. Ìèêîëà Ìèêîëàéîâè÷ Ðîæèöüêèé ïðàöþº â 
ÕÍÓÐÅ ç 1971ð. íà ôàêóëüòåò³ åëåêòðîí³êè. Â³í 
çàéìàâ ïîñàäè: ñòàðøèé ³íæåíåð, ñòàðøèé íà-
óêîâèé ñï³âðîá³òíèê, çàâ³äóâà÷ äîñë³äíèöüêî¿ 
ëàáîðàòîð³¿, äîöåíò, à çàðàç çàéìàº ïîñàäó ïðî-
ôåñîðà êàôåäðè ÁÌÅ. Ó 1980ð. Ì. Ì. Ðîæèöü-
êèé çàõèñòèâ äèñåðòàö³þ êàíäèäàòà ô³çèêî-ìà-
òåìàòè÷íèõ íàóê â Ìîñêîâñüêîìó äåðæàâíîìó 

óí³âåðñèòåò³ ³ì. Ì. Ëîìîíîñîâà, à ó 1998 — äè-
ñåðòàö³þ äîêòîðà ô³çèêî-ìàòåìàòè÷íèõ íàóê â 
Îäåñüêîìó íàö³îíàëüíîìó óí³âåðñèòåò³ ³ìåí³ 
². ². Ìå÷íèêîâà çà ñïåö³àëüíîñòÿìè 01.04.05 — 
îïòèêà, ëàçåðíà ô³çèêà òà 01.04.17 — õ³ì³÷íà 
ô³çèêà, ô³çèêà ãîð³ííÿ òà âèáóõó. Çâàííÿ ïðî-
ôåñîðà Ì. Ì. Ðîæèöüêèé ìàº ç 2001 ð. 

Ãàëóçü éîãî íàóêîâèõ ³íòåðåñ³â — äîñë³ä-
æåííÿ ÿâèùà åëåêòðîõ³ì³÷íî¿ ëþì³íåñöåíö³¿ 
òà ðîçðîáêà àíàë³òè÷íèõ ìåòîä³â òà ïðèñòðî¿â 
ç âèêîðèñòàííÿì îïòè÷íîãî òà åëåêòðîõ³ì³÷-
íîãî ÿâèù, ïåðø çà âñå äëÿ ö³ëåé á³îìåäèöè-
íè. Â³í º àâòîðîì òà ñï³âàâòîðîì á³ëüøå í³æ 
300 îïóáë³êîâàíèõ ðîá³ò, âêëþ÷àþ÷è 5 íàâ-
÷àëüíèõ ïîñ³áíèê³â, 2 ìîíîãðàô³¿, áëèçüêî 40 
àâòîðñüêèõ ñâ³äîöòâ òà ïàòåíò³â íà âèíàõîäè. 
Ì. Ì. Ðîæèöüêèé áðàâ àêòèâíó ó÷àñòü ó ðîáîò³ 
á³ëüøå í³æ 150 ì³æíàðîäíèõ íàóêîâèõ ôîðóì³â. 
Ì. Ì. Ðîæèöüêèé îòðèìóâàâ ãðàíòè íà íàóêîâ³ 
äîñë³äæåííÿ, âêëþ÷àþ÷è ³íäèâ³äóàëüí³, â³ä 
Ì³æíàðîäíîãî íàóêîâîãî ôîíäó òà óðÿäó Óê-
ðà¿íè ó 1993-1997 ðð., äîâãîòåðì³íîâ³ ïðîåêòè 
ç ô³íàíñóâàííÿ â³ä â³ä Óêðà¿íñüêîãî Íàóêîâî-
Òåõíîëîã³÷íîãî Öåíòðó ó 2004 — 2010 ð.ð. Â³í º 
÷ëåíîì ñåêö³é ç àíàë³òè÷íî¿ õ³ì³¿ Íàö³îíàëüíî¿ 
àêàäåì³¿ íàóê Óêðà¿íè, åëåêòðîõ³ì³¿ îðãàí³÷íèõ 
ñïîëóê òà õåì³ëþì³íåñöåíö³¿ íàóêîâèõ ðàä ç 
åëåêòðîõ³ì³¿ òà ëþì³íåñöåíö³¿ Ðîñ³éñüêî¿ àêà-
äåì³¿ íàóê. Ïðîôåñîð Ðîæèöüêèé Ì. Ì. âåäå 
âåëèêó ïåäàãîã³÷íó ðîáîòó, ÷èòàþ÷è íèçêó 
ñïåöêóðñ³â ñòóäåíòàì ÕÍÓÐÅ ³ â ÿêîñò³ íàóêî-
âîãî êåð³âíèêà àñï³ðàíò³â. Ï³ä íàóêîâèì êåð³â-
íèöòâîì ïðîô. Ì. Ì. Ðîæèöüêîãî çàõèùåíî 10 
êàíäèäàòñüêèõ äèñåðòàö³é. Â³í º ÷ëåíîì 2 ñïå-
ö³àë³çîâàíèõ â÷åíèõ ðàä ³ç çàõèñòó êàíäèäàòñü-
êèõ äèñåðòàö³é. 

Íàì ïðèºìíî òàêîæ â³äçíà÷èòè ïë³äíó ðî-
áîòó Ì. Ì. Ðîæèöüêîãî ó ñêëàä³ ðåäêîëåã³¿ íà-
øîãî æóðíàëó. 

Â äåíü Âàøîãî 65-ð³÷÷ÿ â³òàºìî Âàñ, Ìèêîëî 
Ìèêîëàéîâè÷ó, ³ çè÷èìî Âàì äîáðîãî çäîðîâ’ÿ, 
ùàñòÿ, áëàãîïîëó÷÷ÿ, òâîð÷î¿ íàñíàãè ³ óñï³õ³â! 

Ðåäêîëåã³ÿ 

ÄÎ 65-Ð²××ß ÏÐÎÔÅÑÎÐÀ ÐÎÆÈÖÜÊÎÃÎ Ì. Ì. 
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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.

Ðóêîïèñè íàäñèëàòè çà àäðåñîþ:
Ëåï³õ ßðîñëàâ ²ëë³÷, Çàì. ãîë. Ðåäàêòîðà, 
Îäåñüêèé íàö³îíàëüíèé óí³âåðñèòåò  ³ìåí³ 

². ². Ìå÷íèêîâà, ÌÍÍÔÒÖ (ÍÄË-3), 
âóë. Äâîðÿíñüêà, 2, Îäåñà, 65082, Óêðà¿íà.

Òåëåôîí / ôàêñ +38(048) 723-34-61, 
òåë. +38(048) 726-63-56.

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

http://www.semst.onu.edu.ua

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).

4. Íàçâà óñòàíîâè, ïîâíà àäðåñà, òåëåôîíè ³ 
ôàêñè, e-ma³l äëÿ êîæíîãî àâòîðà, íèæ÷å, ÷å-
ðåç îäèí ³íòåðâàë, îêðåìèì ðÿäêîì (ïî öåíòðó, 
øðèôò 12pt).

Àíîòàö³ÿ: äî 200 ñë³â óêðà¿íñüêîþ, àíãë³éñü-
êîþ ³ ðîñ³éñüêîþ ìîâàìè. Ïåðåä òåêñòîì àíî-
òàö³¿ ïîòð³áíî âêàçàòè íà ò³é æå ìîâ³: íàçâó ðî-
áîòè, ïð³çâèùà ³ ³í³ö³àëè âñ³õ àâòîð³â.

Äëÿ àâòîð³â ç çàêîðäîíó, ÿê³ íå çíàþòü óê-
ðà¿íñüêî¿ àáî ðîñ³éñüêî¿ ìîâ, äîñòàòíüî àíîòà-
ö³¿ ³ ïð³çâèùà àíãë³éñüêîþ.

Êëþ÷îâ³ ñëîâà: ¿õíÿ ê³ëüê³ñòü íå ïîâèííà ïå-
ðåâèùóâàòè â³ñüìè ñë³â. Â îñîáëèâèõ âèïàäêàõ 
ìîæíà âèêîðèñòîâóâàòè òåðì³íè ç äâîìà — ÷è 
òðüîìà ñëîâàìè. Ö³ ñëîâà ïîâèíí³ áóòè ðîç-
ì³ùåí³ ï³ä àíîòàö³ºþ ³ íàïèñàí³ ò³ºþ ñàìîþ 
ìîâîþ.

Òåêñò ïîâèíåí áóòè íàäðóêîâàíèé ÷åðåç 1,5 
³íòåðâàëè, íà á³ëîìó ïàïåð³ ôîðìàòó A4. Ïîëÿ: 
çë³âà — 3ñì, ñïðàâà — 1,5ñì, ââåðõó ³ çíèçó — 
2,5ñì. Øðèôò 12pt. Ï³äçàãîëîâêè, ÿêùî âîíè º, 
ïîâèíí³ áóòè íàäðóêîâàí³ ïðîïèñíèìè ë³òåðà-
ìè, æèðíî.

Ð³âíÿííÿ ïîâèíí³ áóòè ââåäåí³, âèêîðèñòî-
âóþ÷è MS Equat³on Ed³tor àáî MathType. Ðîáî-
òè ç ðóêîïèñíèìè âñòàâêàìè íå ïðèéìàþòüñÿ.

Òàáëèö³ ïîâèíí³ áóòè ïðåäñòàâëåí³ íà îêðå-
ìèõ àðêóøàõ ó ôîðìàò³ â³äïîâ³äíèõ òåêñòîâèõ 
ôîðìàò³â (äèâ. âèùå), ÷è ó ôîðìàò³ òåêñòó (ç 
êîëîíêàìè, â³ää³ëåíèìè ³íòåðâàëàìè, êîìàìè, 
êðàïêàì ç êîìîþ, ÷è çíàêàìè òàáóëþâàííÿ).

Ñïèñîê ë³òåðàòóðè ïîâèíåí áóòè íàäðóêîâà-
íèé ÷åðåç 1,5 ³íòåðâàëè, ç ë³òåðàòóðîþ, ïðîíó-
ìåðîâàíîþ â ïîðÿäêó ¿¿ ïîÿâè â òåêñò³.

Ïîðÿäîê îôîðìëåííÿ ë³òåðàòóðè ïîâèíåí 
â³äïîâ³äàòè âèìîãàì ÂÀÊ Óêðà¿íè, íàïðèêëàä  

1. Áåðåñòîâñêèé Â.Á., Ëèôøèö Å.Ì., Ïèòà-
åâñêèé Ë.Ï., Êâàíòîâàÿ ýëåêòðîäèíàìèêà. —  
Ì.: Íàóêà, 1984. —  430 ñ.

2. Ñåðãèåíêî À.Ì., ×åðíîâà Ð.È., Ñåðãèåí-
êî À.ß., Îïòèìèçàöèÿ öèôðîâîé ñåòè //ÔÒÒ. — 
1992. —  Ò.7, ¹6. —  Ñ. 34-38.

3. Bramley R., Faber J.M., Nelson C.N. et 

al., Gas sensor research // Phys. Rev. —  1978. —  
¹6. —  Ð. 34-38.

4. Stirling A.N. and Watson D. Progress in 
Low Temperature Physics. —  North Holland, 
Amsterdam.: ed. by D.F. Brewer, 1986. —  248 p.

5. Ãðîìîâ Ê.Ä., Ëàíäñáåðã Ì.Ý., Îïòèìàëü-
íîå íàçíà÷åíèå ïðèîðèòåòîâ //Òðóäû ìåæ-
äóíàð. êîíô. “Ëîêàëüíûå âû÷èñëèòåëüíûå 
ñåòè”(ËÎÊÑÅÒÜ 88). — Òîì 1. — Ðèãà:ÈÝÂÒ 
ÀÍ Ëàòâèè. — 1988. — Ñ.149-153.

6. Elliot M.P., Rumford V. and Smith A.A. The 
research of the optical sensors. — NY. 1976. — 37 p.
(reprint./ TH 4302-CERN).

7. Øàëèìîâà À.Í., Ãàê³â À.Ñ. Äîñë³äæåííÿ 
îïòè÷íèõ ñåíñîð³â. —  Ê: 1976. — 37 ñ. (Ïðåïð. 
/ÀÍ Óêðà¿íè. ²í-ò ê³áåðíåòèêè; 76-76). 

8. Âàñèëüºâ Í.Â. Îïòè÷í³ ñåíñîðè íà ïë³â-
êàõ À
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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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