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ðîáêîþ çðàçêà ³ º íàñë³äêîì ÀÑ äèôóç³¿ òî÷êîâèõ äåôåêò³â; â)³íôîðìàö³éí³, ÿê³ âèíèêàþòü 
ïðè îäíî÷àñí³é ç ÀÕ ä³¿ íà çðàçîê ³íøîãî âèñîêîåíåðãåòè÷íîãî àãåíòà; ðîëü ÀÕ çâîäèòüñÿ äî 
³íôîðìàö³éíî¿ ìîäóëÿö³¿ ïðîöåñ³â ðåëàêñàö³¿ íåð³âíîâàæíî¿ ñòðóêòóðè äåôåêò³â. Ç ïîçèö³é 
ñèíåðãåòèêè äèñèïàòèâíèõ ñòðóêòóð ðîçãëÿíóòî õàðàêòåðí³ ïðèêìåòè òà óìîâè ðåàë³çàö³¿ ³í-
ôîðìàö³éíîãî ÷èííèêà ä³¿ ÀÕ íà ñòðóêòóðó äåôåêò³â êðèñòàëà. 

Êëþ÷îâ³ ñëîâà: àêóñòè÷í³ õâèë³, àêóñòîñòèìóëüîâàí³ åôåêòè, íàï³âïðîâ³äíèê, ñèíåðãå-
òèêà 

INFORMATION FACTOR OF ACOUSTIC INFLUENCE ON STRUCTURE OF IMPERFECT 
COMPLEXES IN SEMICONDUCTORS 

Ya. M. Olikh1), Î. Ya. Olikh2)

Abstract. The known acoustostimulated (AS) effects in semiconductor crystals are divided into 
three classes for the nature of the acoustic wave (AW) action and for the functionality: a)the dy-
namic, they observed under sample acoustic loading condition and are result of the generation and 
reorientation of crystal defects under AW deformation field influence; b) the residual AS effects, they 
reached by a long (102–104s) acoustic treatment of the sample and are the consequence of AS dif-
fusion of point defects; c) the informational, that arise under condition of the simultaneous action 
of AW and other high-energy agent; the AW role is the information modulation of the relaxation of 
a defects nonequilibrium structure. The characteristic signs and conditions of the AW action infor-

© ß. Ì. Îë³õ, Î. ß. Îë³õ, 2011
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mation factor implementation are considered on base of dissipative structures synergetics point of 
view. 

Keywords: acoustic waves, acoustostimulated effects, semiconductor, synergetics 

²ÍÔÎÐÌÀÖÈÎÍÍÛÉ ÔÀÊÒÎÐ ÀÊÓÑÒÈ×ÅÑÊÎÃÎ ÂÎÇÄÅÉÑÒÂÈß ÍÀ ÑÒÐÓÊÒÓÐÓ 
ÄÅÔÅÊÒÍÛÕ ÊÎÌÏËÅÊÑÎÂ Â ÏÎËÓÏÐÎÂÎÄÍÈÊÀÕ 

ß. Ì. Îëèõ1), Î. ß. Îëèõ2)

Àííîòàöèÿ. Ïî õàðàêòåðó äåéñòâèÿ àêóñòè÷åñêîé âîëíû (ÀÂ) è ïî ôóíêöèîíàëüíûì 
âîçìîæíîñòÿì ïðèìåíåíèÿ èçâåñòíûå àêóñòîñòèìóëèðîâàííûå (ÀÑ) ýôôåêòû â ïîëóïðî-
âîäíèêîâûõ êðèñòàëëàõ ðàçäåëåíî íà òðè êëàññà: à)äèíàìè÷åñêèå, êîòîðûå íàáëþäàþòñÿ 
â ïðîöåññå àêóñòè÷åñêîé íàãðóçêè îáðàçöà è ÿâëÿþòñÿ ðåçóëüòàòîì ãåíåðàöèè è ïåðåîðè-
åíòàöèè äåôåêòîâ êðèñòàëëà ïîä äåéñòâèåì äåôîðìàöèîííîãî ïîëÿ ÀÂ; á)îñòàòî÷íûå ÀÑ 
ýôôåêòû, êîòîðûå äîñòèãàþòñÿ äëèòåëüíîé (102–104ñ) àêóñòè÷åñêîé îáðàáîòêîé îáðàçöà 
è ÿâëÿþòñÿ ñëåäñòâèåì ÀÑ äèôôóçèè òî÷å÷íûõ äåôåêòîâ; â)èíôîðìàöèîííûå, êîòîðûå 
âîçíèêàþò ïðè îäíîâðåìåííîì ñ ÀÂ äåéñòâèè èíîãî âûñîêîýíåðãåòè÷åñêîãî àãåíòà; ðîëü 
ÀÂ ñâîäèòñÿ ê èíôîðìàöèîííîé ìîäóëÿöèè ïðîöåññîâ ðåëàêñàöèè íåðàâíîâåñíîé ñòðóê-
òóðû äåôåêòîâ. Èç ïîçèöèé ñèíåðãåòèêè äèññèïàòèâíûõ ñòðóêòóð ðàññìîòðåíû õàðàêòåð-
íûå ïðèìåòû è óñëîâèÿ ðåàëèçàöèè èíôîðìàöèîííîãî ôàêòîðà äåéñòâèÿ ÀÂ íà ñòðóêòóðó 
äåôåêòîâ êðèñòàëëà. 

Êëþ÷åâûå ñëîâà: àêóñòè÷åñêèå âîëíû, àêóñòîñòèìóëèðîâàííûå ýôôåêòû, ïîëóïðîâîä-
íèê, ñèíåðãåòèêà 



ÓÄÊ 538.9 

ÎÑÎÁËÈÂÎÑÒ² ÏÅÐÅÁÓÄÎÂÈ ÅËÅÊÒÐÎÍÍÎ¯ ÃÓÑÒÈÍÈ 
ÂÓÃËÅÖÅÂÈÕ ÍÀÍÎÒÐÓÁÎÊ Â ÃÀÇÎÂÎÌÓ ÑÅÐÅÄÎÂÈÙ² 

Ð. Ì. Áàëàáàé, Ä. Â. Ðÿá÷èêîâ 

Êðèâîð³çüêèé äåðæàâíèé ïåäàãîã³÷íèé óí³âåðñèòåò, êàôåäðà ô³çèêè, 
ì. Êðèâèé Ð³ã, ïð. Ãàãàðèíà 54, 50086, oks_pol@cabletv.dp.ua 

ÎÑÎÁËÈÂÎÑÒ² ÏÅÐÅÁÓÄÎÂÈ ÅËÅÊÒÐÎÍÍÎ¯ ÃÓÑÒÈÍÈ ÂÓÃËÅÖÅÂÈÕ 
ÍÀÍÎÒÐÓÁÎÊ Â ÃÀÇÎÂÎÌÓ ÑÅÐÅÄÎÂÈÙ² 

Ð. Ì. Áàëàáàé, Ä. Â. Ðÿá÷èêîâ 

Àíîòàö³ÿ. Ïðåäñòàâëåí³ ðåçóëüòàòè äîñë³äæåííÿ ìåòîäàìè ³ç ïåðøèõ ïðèíöèï³â çì³í åëåê-
òðîííî¿ áóäîâè îäíî-ñò³íêîâèõ âóãëåöåâèõ íàíîòðóáîê íàï³âïðîâ³äíèêîâîãî òà ìåòàëåâîãî 
òèï³â ç ÷èñòèìè ñò³íêàìè òà ïîêðèòèìè àòîìàìè F, ó âàêóóì³ òà ãàçîâîìó ñåðåäîâèù³ NH

3
. 

Ôòîðóâàííÿ íàï³âïðîâ³äíèêîâèõ íàíîòðóáîê ïðèâîäèòü äî ïîÿâè ó ñïåêòð³ íàíîòðóáêè ñòà-
í³â, õàðàêòåðíèõ äëÿ êðèñòàë³÷íîãî âóãëåöþ, ³, â òîé æå ÷àñ, ñïåêòð ïåðåáóäîâóºòüñÿ äî âè-
ãëÿäó õàðàêòåðíîãî äëÿ íàíîòðóáêè ³ç ìåòàë³÷íèìè âëàñòèâîñòÿìè. Ôòîðóâàííÿ ìåòàëåâèõ 
íàíîòðóáîê ìàéæå íå çì³íþº ¿õ åëåêòðîííèõ âëàñòèâîñòåé. Ï³ä’ºäíàííÿ ìîëåêóë àì³àêó äî 
ïîâåðõí³ íàï³âïðîâ³äíèêîâî¿ òà ìåòàëåâî¿ íàíîòðóáîê ïðèâîäèòü äî ïåðåãðóïóâàííÿ ñòàí³â 
ó âàëåíòí³é çîí³. 

Êëþ÷îâ³ ñëîâà: âóãëåöåâ³ íàíîòðóáêè, ìåòîäè ³ç ïåðøèõ ïðèíöèï³â, ôòîðóâàííÿ, ãàçîâå 
îòî÷åííÿ, çì³íè â åëåêòðîíí³é áóäîâ³ 

PECULIARITIES OF REBUILDING OF ELECTRONS DENSITY IN CARBON NANOTUBES 
IN A GAS ENVIRONMENT 

R. M. Balabai, D. V. Ryabchikov 

Abstract. We have presented results of the study by the first-principles methods of the electronic 
construction changes of the single-walled carbon semiconductor (metallic) nanotubes with clean 
walls and walls, which cover the F atoms, in vacuum and in the NH

3
 gas environment. Fluoridation 

of the semiconductor nanotubes brings about appearance in the nanotube spectrum of the typi-
cal crystalline carbon states, and the spectrum reforms to type typical of the metallic nanotubes 
simultaneously. Fluoridation of the metallic nanotubes practically does not change their electronic 
characteristics. The connection of the molecules ammonia to surfaces semiconductor and metallic 
nanotubes brings about rearrangement of the conditions in the valence zone. 

Keywords: carbon nanotubes, first-principles methods, fluoridation, gas environment, electronic 
construction changes 

ÎÑÎÁÅÍÍÎÑÒÈ ÏÅÐÅÑÒÐÎÉÊÈ ÅËÅÊÒÐÎÍÍÎÉ ÏËÎÒÍÎÑÒÈ ÓÃËÅÐÎÄÍÛÕ 
ÍÀÍÎÒÐÓÁÎÊ Â ÃÀÇÎÂÎÌ ÎÊÐÓÆÅÍÈÈ 

Ð. Ì. Áàëàáàé, Ä. Â. Ðÿá÷èêîâ 

Àííîòàöèÿ. Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ ìåòîäàìè èç ïåðâûõ ïðèíöèïîâ èç-
ìåíåíèé åëåêòðîííîãî ñòðîåíèÿ îäíî-ñòåíêîâûõ óãëåðîäíûõ íàíîòðóáîê ïîëóïðîâîäíè-
êîâîãî è ìåòàëëè÷åñêîãî òèïîâ ñ ÷èñòûìè ñòåíêàìè è ïîêðûòûìè àòîìàìè F, â âàêóóìå è 
ãàçîâîì îêðóæåíèè NH

3. 
Ôòîðèðîâàíèå ïîëóïðîâîäíèêîâûõ íàíîòðóáîê ïðèâîäèò ê ïîÿâ-

© Ð. Ì. Áàëàáàé, Ä. Â. Ðÿá÷èêîâ, 2011
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ëåíèþ â ñïåêòðå íàíîòðóáîê ñîñòîÿíèé, õàðàêòåðíûõ äëÿ êðèñòàëëè÷åñêîãî óãëåðîäà, è, â 
òî æå âðåìÿ, ñïåêòð ïåðåñòðàèâàåòñÿ ê âèäó õàðàêòåðíîìó äëÿ íàíîòðóáêè ñ ìåòàëëè÷åñ-
êèìè ñâîéñòâàìè. Ôòîðèðîâàíèå ìåòàëëè÷åñêèõ íàíîòðóáîê ïðàêòè÷åñêè íå èçìåíÿåò èõ 
ýëåêòðîííûõ ñâîéñòâ. Ïîäñîåäèíåíèå ìîëåêóë àììèàêó ê ïîâåðõíîñòè ïîëóïðîâîäíèêîâîé 
è ìåòàëëè÷åñêîé íàíîòðóáîê ïðèâîäèò ê ïåðåãðóïïèðîâêå ñîñòîÿíèé â âàëåíòíîé çîíå. 

Êëþ÷åâûå ñëîâà: óãëåðîäíûå íàíîòðóáêè, ìåòîäû èç ïåðâûõ ïðèíöèïîâ, ôòîðèðîâàíèå, 
ãàçîâîå îêðóæåíèå, èçìåíåíèÿ â ýëåêòðîííîì ñòðîåíèè 



ÐACS 539.21:535.34:577.32 
ÓÄÊ 539.21:535.34:577.32 

ÂÏËÈÂ ÒÎÏÎËÎÃ²¯ ÏÎÂÅÐÕÍ² ÌÅÒÀËÓ ÍÀ ÅÔÅÊÒ SEIRA 

Î. Ì. Ôåñåíêî 

²íñòèòóò ô³çèêè ÍÀÍ Óêðà¿íè, ïð. Íàóêè, 46, ì. Êè¿â, 03680,Óêðà¿íà, 
E-mail: fesenko@iop.kiev.ua. 

ÂÏËÈÂ ÒÎÏÎËÎÃ²¯ ÏÎÂÅÐÕÍ² ÌÅÒÀËÓ ÍÀ ÅÔÅÊÒ SEIRA 

Î. Ì. Ôåñåíêî 

Àíîòàö³ÿ. Ïðîâåäåíî àíàë³ç òîïîëîã³¿ ïîâåðõí³ òîíêèõ ìåòàëåâèõ ïë³âîê òà îö³íåíî ¿¿ 
âïëèâ íà ï³äñèëåííÿ ²× ïîãëèíàííÿ ìîëåêóë α-Gly â åôåêò³ SEIRA. Ïîêàçàíî, ùî ìàêñè-
ìàëüíå ï³äñèëåííÿ ²× ïîãëèíàííÿ á³îëîã³÷íèõ ìîëåêóë çàáåçïå÷óþòü ïë³âêè çîëîòà òîâùè-
íîþ 200–250 Å, ç ñåðåäí³ì ðîçì³ðîì øîðñòêîñòåé ïî âèñîò³ 10–20 Å, ç ïðîòÿæí³ñòþ 200–
900 Å, åë³ïñî¿äàëüíî¿ ôîðìè. Ö³ åêñïåðèìåíòè äîçâîëèëè ï³ä³áðàòè îïòèìàëüí³ ïàðàìåòðè 
øîðñòêèõ ïîâåðõîíü çîëîòà äëÿ îòðèìàííÿ ìàêñèìàëüíîãî ï³äñèëåííÿ ²× ïîãëèíàííÿ ìî-
ëåêóë α-Gly. Îòðèìàí³ ðåçóëüòàòè ìîæíà âïîäàëüøîìó âèêîðèñòàòè ïðè ñòâîðåí³ ÷óòëèâîãî 
²×-ñåíñîðà íà îñíîâ³ åôåêòó SEIRA äëÿ äåòåêòóâàííÿ ìàëèõ ê³ëüêîñòåé ðå÷îâèíè. 

Êëþ÷îâ³ ñëîâà: α-Gly, SEIRA (Surface Enhanced Infrared Absorption — ï³äñèëåííÿ ³íôðà-
÷åðâîíîãî ïîãëèíàííÿ ìåòàëåâîþ ïîâåðõíåþ), êîåô³ö³ºíò ï³äñèëåííÿ ²× ïîãëèíàííÿ, ïî-
âåðõíÿ çîëîòà, ïëàçìîíè 

INFLUENCE TOPOLOGY OF METAL SURFACE ON EFFECT SEIRA 

O. Ì. Fesenko 

Abstract. The analyze of topology of thin metal films was done and it’s influence on enhance-
ment of IR absorption by biological molecules was obtained. It was shown that high enhancement 
of IR absorption by biological molecules we could reach by adsorption molecules on Au films with 
thickness 200–250 Å, with medium size of roughness by high 10–20 Å and length 200–900 Å, el-
lipsoidal form. This experiment allows to find optimal parameters of rough Au surface for research 
high enhancement of IR absorption of α-Gly molecules. This data in future can be used to develop 
IR sensor based on effect SEIRA for detection small amount of biological molecules. 

Keywords: α-Gly, SEIRA (Surface Enhanced Infrared Absorption), coefficient enhanced IR ab-
sorption, gold surface, plasmon 

ÂËÈßÍÈÅ ÒÎÏÎËÎÃÈÈ ÏÎÂÅÐÕÍÎÑÒÈ ÌÅÒÀËËÀ ÍÀ ÝÔÔÅÊÒ SEIRA 

Å. Ì. Ôåñåíêî 

Àííîòàöèÿ. Ïðîâåäåí àíàëèç òîïîëîãèè ïîâåðõíîñòè òîíêèõ ìåòàëëè÷åñêèõ ïëåíîê è ñäå-
ëàíà îöåíêà åå âëèÿíèÿ íà óñèëåíèå ÈÊ ïîãëîùåíèÿ ìîëåêóë α-Gly â ýôôåêòå SEIRA. Ïî-
êàçàíî, ÷òî ìàêñèìàëüíîå óñèëåíèå ÈÊ ïîãëîùåíèÿ áèîëîãè÷åñêèìè ìîëåêóëàìè ìîæíî 
äîñòè÷ü íà ïëåíêàõ çîëîòà òîëùèíîé 200–250 Å, ñî ñðåäíèì ðàçìåðîì øîðñòêîñòåé ïî âû-
ñîòå 10–20 Å è ñ ïðîòÿæíîñòüþ 200–900 Å, ýëëèïñîèäàëüíîé ôîðìû. Ýòè ýêñïåðèìåíòû 
ïîçâîëÿþò ïîäîáðàòü îïòèìàëüíûå ïàðàìåòðû øîðñòêèõ ïîâåðõíîñòåé çîëîòà äëÿ ïîëó-
÷åíèÿ ìàêñèìàëüíîãî óñèëåíèÿ ÈÊ ïîãëîùåíèÿ ìîëåêóë α-Gly. Ïîëó÷åííûå ðåçóëüòàòû 

© Î. Ì. Ôåñåíêî, 2011
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ìîæíî â äàëüíåéøåì èñïîëüçîâàòü ïðè ñîçäàíèè ÷óâñòâèòåëüíîãî ÈÊ — ñåíñîðà íà îñíîâå 
ýôôåêòà SEIRA äëÿ äåòåêòèðîâàíèÿ ìàëûõ êîëè÷åñòâ âåùåñòâà. 

Êëþ÷åâûå ñëîâà: α-Gly, SEIRA (Surface Enhanced Infrared Absorption — óñèëåíèå èíôðà-
êðàñíîãî ïîãëîùåíèÿ ìåòàëëè÷åñêîé ïîâåðõíîñòüþ), êîýôôèöèåíò óñèëåíèÿ ÈÊ ïîãëîùå-
íèÿ, ïîâåðõíîñòü çîëîòà, ïëàçìîíû 



ÎÏÒÈ×Í², ÎÏÒÎÅËÅÊÒÐÎÍÍ² ² ÐÀÄ²ÀÖ²ÉÍ² ÑÅÍÑÎÐÈ 
——

OPTICAL, OPTOELECTRONIC AND RADIATION SENSORS 

ÓÄÊ 535.34 

ÂÏËÈÂ ÒÐÈÂÀËÎÃÎ ÍÅÉÒÐÎÍÍÎÃÎ ÎÏÐÎÌ²ÍÅÍÍß 
ÍÀ ÎÏÒÈ×Í² ÂËÀÑÒÈÂÎÑÒ² ÀÌÎÐÔÍÎÃÎ ÑÏËÀÂÓ Fe

70
Cr

15
B

15
 

Â ²ÍÔÐÀ×ÅÐÂÎÍ²É ÎÁËÀÑÒ² 

Ë. Â. Ïîïåðåíêî, Ä. Â. Íîñà÷, ². Â. Þðãåëåâè÷ 

Êè¿âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà, ô³çè÷íèé ôàêóëüòåò, 
âóë. Âîëîäèìèðñüêà, 64, Êè¿â 01601, Óêðà¿íà, plv@univ.kiev.ua, yurgel@.univ.kiev.ua 

ÂÏËÈÂ ÒÐÈÂÀËÎÃÎ ÍÅÉÒÐÎÍÍÎÃÎ ÎÏÐÎÌ²ÍÅÍÍß ÍÀ ÎÏÒÈ×Í² ÂËÀÑÒÈÂÎÑÒ² 
ÀÌÎÐÔÍÎÃÎ ÑÏËÀÂÓ Fe

70
Cr

15
B

15
 Â ²ÍÔÐÀ×ÅÐÂÎÍ²É ÎÁËÀÑÒ² 

Ë. Â. Ïîïåðåíêî, Ä. Â. Íîñà÷, ². Â. Þðãåëåâè÷ 

Àíîòàö³ÿ. Äîñë³äæåíî âïëèâ òðèâàëîãî íåéòðîííîãî îïðîì³íåííÿ íà îïòè÷í³ âëàñòè-
âîñò³ àìîðôíîãî ìåòàëåâîãî ñïëàâó Fe

70
Cr

15
B

15 
â ³íôðà÷åðâîí³é îáëàñò³ ν=400-5000 ñì-1 ìå-

òîäîì ñïåêòðàëüíî¿ åë³ïñîìåòð³¿. Âñòàíîâëåíî, ùî ïîâåä³íêà ä³åëåêòðè÷íî¿ ïðîíèêíîñò³ 
ñòð³÷îê Fe

70
Cr

15
B

15
 â ²× îáëàñò³ íå ìîæå áóòè îïèñàíà äðóäåïîä³áíèìè çàëåæíîñòÿìè ï³ñëÿ 

íåéòðîííîãî îïðîì³íåííÿ. Çì³íè îïòè÷íèõ ñòàëèõ ñïëàâó Fe
70

Cr
15

B
15

 ïîâ’ÿçàí³ ç ÷àñòêî-
âèì çíÿòòÿì íàïðóã ó ïîâåðõíåâîìó øàð³ ñòð³÷îê, òîáòî ôîðìóâàííÿì á³ëüø îäíîð³äíî¿ 
ñòðóêòóðè ñïëàâó. 

Êëþ÷îâ³ ñëîâà: îïòè÷í³ âëàñòèâîñò³, åë³ïñîìåòð³ÿ, àìîðôíèé ñïëàâ, íåéòðîííå îïðîì³-
íåííÿ 

INFLUENCE OF LONG-TERM NEUTRON IRRADIATION ON OPTICAL PROPERTIES 
OF AMORPHOUS Fe

70
Cr

15
B

15 
ALLOY IN INFRARED 

L. V. Poperenko, D. V. Nosach, I. V. Yurgelevych 

Abstract. The influence of the long-term neutron irradiation on optical properties of the 
amorphous metallic Fe

70
Cr

15
B

15
 alloy in the infrared ν=400-5000 cm-1 was investigated by spectral 

ellipsometry. It was found that dependence of dielectric function differs from Drude-like one in 
the infrared after neutron irradiation. The change of optical constants of the Fe

70
Cr

15
B

15
 alloy is 

connected with partial removal of pressure in the surface layer of ribbons, that is formation of more 
homogeneous structure of the alloy. 

Keywords: optical properties, ellipsometry, amorphous alloy, neutron irradiation 
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ÀÌÎÐÔÍÎÃÎ ÑÏËÀÂÀ Fe

70
Cr

15
B

15 
Â ÈÍÔÐÀÊÐÀÑÍÎÉ ÎÁËÀÑÒÈ 

Ë. Â. Ïîïåðåíêî, Ä. Â. Íîñà÷, È. Â. Þðãåëåâè÷ 

Àííîòàöèÿ. Èññëåäîâàíî âëèÿíèå äëèòåëüíîãî íåéòðîííîãî îáëó÷åíèÿ íà îïòè÷åñêèå 
ñâîéñòâà àìîðôíîãî ìåòàëëè÷åñêîãî ñïëàâà Fe

70
Cr

15
B

15 
â èíôðàêðàñíîé îáëàñòè ν=400-5000 

ñì-1 ìåòîäîì ñïåêòðàëüíîé ýëëèïñîìåòðèè. Óñòàíîâëåíî, ÷òî ïîâåäåíèå äèýëåêòðè÷åñêîé 
ïðîíèöàåìîñòè ëåíò Fe

70
Cr

15
B

15
 â ÈÊ îáëàñòè íå ìîæåò áûòü îïèñàíà äðóäåïîäîáíûìè çà-

âèñèìîñòÿìè ïîñëå íåéòðîííîãî îáëó÷åíèÿ. Èçìåíåíèå îïòè÷åñêèõ ïîñòîÿííûõ ñïëàâà 
Fe

70
Cr

15
B

15
 ñâÿçàíî ñ ÷àñòè÷íûì ñíÿòèåì íàïðÿæåíèé â ïîâåðõíîñòíîì ñëîå ëåíò, òî åñòü 

ôîðìèðîâàíèåì áîëåå îäíîðîäíîé ñòðóêòóðû ñïëàâà. 

Êëþ÷åâûå ñëîâà: îïòè÷åñêèå ñâîéñòâà, ýëëèïñîìåòðèÿ, àìîðôíûé ñïëàâ, íåéòðîííîå îá-
ëó÷åíèå 
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ÂÏËÈÂ ÏÎÂÅÐÕÍÅÂÎ¯ ÐÅÊÎÌÁ²ÍÀÖ²¯ ÍÀ ÏÐÎÖÅÑÈ ÔÎÒÎÅËÅÊÒÐÈ×ÍÎÃÎ 
ÏÅÐÅÒÂÎÐÅÍÍß ÅÍÅÐÃ²¯ Â ÊÐÅÌÍ²ªÂÈÕ ÔÎÒÎ×ÓÒËÈÂÈÕ ÑÒÐÓÊÒÓÐÀÕ 

Â. Â. ×åðíåíêî 

Àíîòàö³ÿ. Åêñïåðèìåíòàëüíî äîñë³äæåíèé âïëèâ ïðèïîâåðõíåâîãî ³çîòèïíîãî n+-n-
ïåðåõîäó ñôîðìîâàíîãî á³ëÿ ôðîíòàëüíî¿ ïîâåðõí³ íà ðåêîìá³íàö³éí³ õàðàêòåðèñòèêè 
êðåìí³ºâèõ ôîòî÷óòëèâèõ ñòðóêòóð. Ïîêàçàíî, ùî ïðèñóòí³ñòü ïðèïîâåðõíåâîãî ³çîòèïíîãî 
ïåðåõîäó â òàêèõ ñòðóêòóðàõ çàáåçïå÷óº ìàëó øâèäê³ñòü åôåêòèâíî¿ ïîâåðõíåâî¿ ðåêîìá³íà-
ö³¿ íàâ³òü ó âèïàäêó íåçàïàñèâîâàíî¿ ïîâåðõí³. Âñòàíîâëåíî, ùî ï³ñëÿ ñòðàâëåííÿ ñèëüíî-
ëåãîâàíî¿ n+-îáëàñò³ ïðèïîâåðõíåâîãî ³çîòèïíîãî n+-n-ïåðåõîäó åôåêòèâíà øâèäê³ñòü ïî-
âåðõíåâî¿ ðåêîìá³íàö³¿ çá³ëüøóºòüñÿ âíàñë³äîê òîãî, ùî äîì³íóþ÷èìè ðåêîìá³íàö³éíèìè 
ìåõàí³çìàìè ñòàþòü ðåêîìá³íàö³ÿ ÷åðåç ïîâåðõíåâ³ ðåêîìá³íàö³éí³ öåíòðè òà ðåêîìá³íàö³ÿ 
â îáëàñò³ ïðîñòîðîâîãî çàðÿäó øàðó âèñíàæåííÿ. 

Êëþ÷îâ³ ñëîâà: êðåìí³ºâà ôîòî÷óòëèâà ñòðóêòóðà, ïîâåðõíåâà ðåêîìá³íàö³ÿ, ïðèïîâåðõ-
íåâèé ³çîòèïíèé ïåðåõ³ä, ïàñèâàö³ÿ 

INFLUENCE OF SURFACE RECOMBINATION ON PHOTOVOLTAIC CONVERSION 
PROCESSES IN SILICON PHOTOSENSITIVE STRUCTURES 

V. V. Chernenko 

Abstract. The influence of the front near-surface isotypic n+-n-junction on the recombination 
characteristics of silicon photosensitive structures was experimentally investigated. It was shown that 
the presence of near-surface isotypic junction in such structures provides low velocity of effective 
surface recombination even in the case unpassivated surface. It was found that after complete etching 
of heavily doped n+-layer of near-surface isotypic n+-n-junction the effective surface recombina-
tion velocity increases due to the fact that the dominant recombination mechanisms in this case are 
recombination via surface recombination centres and recombination in the depletion layer of space-
charge region. 

Keywords: silicon photosensitive structure, surface recombination, near-surface isotypic junc-
tion, passivation 
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ÔÎÒÎ×ÓÂÑÒÂÈÒÅËÜÍÛÕ ÑÒÐÓÊÒÓÐÀÕ 

Â. Â. ×åðíåíêî 

Àííîòàöèÿ. Ýêñïåðèìåíòàëüíî èññëåäîâàíî âëèÿíèå ïðèïîâåðõíîñòíîãî èçîòèïíîãî 
n+-n-ïåðåõîäà, ñôîðìèðîâàííîãî âîçëå ôðîíòàëüíîé ïîâåðõíîñòè, íà ðåêîìáèíàöèîííûå 
õàðàêòåðèñòèêè êðåìíèåâûõ ôîòî÷óâñòâèòåëüíûõ ñòðóêòóð. Ïîêàçàíî, ÷òî ïðèñóòñòâèå 
ïðèïîâåðõíîñòíîãî èçîòèïíîãî ïåðåõîäà â òàêèõ ñòðóêòóðàõ îáåñïå÷èâàåò ìàëóþ ñêîðîñòü 
ýôôåêòèâíîé ïîâåðõíîñòíîé ðåêîìáèíàöèè äàæå â ñëó÷àå íåçàïàññèâèðîâàííîé ïîâåðõ-
íîñòè. Óñòàíîâëåíî, ÷òî ïîñëå ñòðàâëèâàíèÿ ñèëüíîëåãèðîâàííîé n+-îáëàñòè ïðèïîâåðõ-
íîñòíîãî èçîòèïíîãî n+-n-ïåðåõîäà ýôôåêòèâíàÿ ñêîðîñòü ïîâåðõíîñòíîé ðåêîìáèíàöèè 
óâåëè÷èâàåòñÿ âñëåäñòâèå òîãî, ÷òî äîìèíèðóþùèìè ðåêîìáèíàöèîííûìè ìåõàíèçìàìè 
ñòàíîâÿòñÿ ðåêîìáèíàöèÿ ÷åðåç ïîâåðõíîñòíûå ðåêîìáèíàöèîííûå öåíòðû è ðåêîìáèíà-
öèÿ â îáëàñòè ïðîñòðàíñòâåííîãî çàðÿäà ñëîÿ èñòîùåíèÿ. 
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Àíîòàö³ÿ. Çàïðîïîíîâàíî ìåòîä ôîðìóâàííÿ ÷óòëèâèõ äî ä³¿ ïîëÿðíèõ ãàç³â â³ëüíèõ åëàñ-
òè÷íèõ ïë³âîê ñïðÿæåíèõ ïîë³àì³íîàðåí³â, âêëþ÷åíèõ ó ìàòðèöþ ïîë³â³í³ëîâîãî ñïèðòó. Âè-
â÷åíî ñòðóêòóðó, îïòè÷í³ ³ òåðìîìåõàí³÷í³ âëàñòèâîñò³ îòðèìàíèõ ïë³âîê. Ïîêàçàíî, ùî ï³ä 
ä³ºþ àì³àêó â³äáóâàþòüñÿ ñïåêòðàëüí³, ³, â³äïîâ³äíî, â³çóàëüí³ çì³íè êîëüîðó â³ëüíèõ ïë³âîê. 
Íà ö³é îñíîâ³ ðîçðîáëåíî ìåòîä îòðèìàííÿ ãíó÷êèõ êîëüîðîâèõ ³íäèêàòîð³â äëÿ åêñïðåñ-
êîíòðîëþ âì³ñòó àì³àêó ó ïîâ³òð³. 
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FLEXIBLE ELEMENTS OF THE OPTICAL SENSORS BASED 
ON CONJUGATED POLYMER SYSTEMS 

O. I. Aksimentyeva, O. I. Konopelnyk, B. R. Tsizh, O. M. Yevchuk, M. I. Chokhan 

Abstract. It is proposed a method to formation of the sensitive to polar gas free standing elastic 
films of the conjugated polyaminoarenes embedded in the polyvinyl alcohol matrix. The structure, 
optical and thermomechanical properties of the obtained composite films were studied. It’s shown 
that action of ammonia causes spectral and corresponded visible changes in the films color. On this 
basis the method of obtaining the flexible color indicators for express control an ammonia content 
in gas environment has been developed. 

Keywords: polyaminoarenes, flexible films, optical sensors, ammonia, express-indicator 
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Å. È. Àêñèìåíòüåâà, Î. È. Êîíîïåëüíèê, Á. Ð. Öèæ, Î. Í. Eâ÷óê, Ì. È. ×îõàíü 

Àííîòàöèÿ. Ïðåäëîæåí ìåòîä ôîðìèðîâàíèÿ ÷óâñòâèòåëüíûõ ê äåéñòâèþ ïîëÿðíûõ ãà-
çîâ ñâîáîäíûõ ýëàñòè÷íûõ ïëåíîê ñîïðÿæåííûõ ïîëèàìèíîàðåíîâ, âêëþ÷åííûõ â ìàòðèöó 
ïîëèâèíèëîâîãî ñïèðòà. Èçó÷åíà ìîðôîëîãèÿ, îïòè÷åñêèå, ýëåêòðè÷åñêèå è òåðìî-ìåõà-
íè÷åñêèå ñâîéñòâà ïîëó÷åííûõ ïëåíîê. Ïîêàçàíî, ÷òî ïîä âëèÿíèåì àììèàêà ïðîèñõîäÿò 
ñïåêòðàëüíûå è, ñîîòâåòñòâåííî, âèçóàëüíûå èçìåíåíèÿ öâåòà ñâîáîäíûõ ïëåíîê. Íà ýòîé 
îñíîâå ðàçðàáîòàí ìåòîä ïîëó÷åíèÿ ãèáêèõ öâåòíûõ èíäèêàòîðîâ äëÿ ýêñïðåññ-êîíòðîëÿ 
ñîäåðæàíèÿ àììèàêà â âîçäóõå. 

Êëþ÷åâûå ñëîâà: ïîëèàìèíîàðåíû, ãèáêèå ïëåíêè, îïòè÷åñêèå ñåíñîðû, àììèàê, ýêñ-
ïðåññ -êîíòðîëü 
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Àíîòàö³ÿ. Íàâåäåí³ ðåçóëüòàòè åêñïåðèìåíòàëüíîãî òà òåîðåòè÷íîãî äîñë³äæåííÿ ìîæëè-
âîñò³ âèêîðèñòàííÿ áàãàòîïåðåõ³äíèõ êðåìí³ºâèõ ôîòîåëåêòðè÷íèõ ïåðåòâîðþâà÷³â (ÔÅÏ) 
ÿê ñåíñîð³â ó ñèñòåìàõ îïòè÷íî¿ ëîêàö³¿. Åêñïåðèìåíòàëüíî âñòàíîâëåíî, ùî äîñë³äæóâàíèì 
áàãàòîïåðåõ³äíèì ÔÅÏ ïðèòàìàííèé ë³í³éíèé õàðàêòåð ñïàäó çàëåæíîñò³ íàïðóãè õîëîñòî-
ãî õîäó ( )íîðì

ÕÕU α  òà ñòðóìó êîðîòêîãî çàìèêàííÿ ( )íîðì
ÊÇJ α  ç³ çá³ëüøåííÿì âåëè÷èíè êóòà α 

íàäõîäæåííÿ âèïðîì³íþâàííÿ äî ¿õ ôîòîïðèéìàëüíî¿ ïîâåðõí³. Çàïðîïîíîâàí³ íàïðÿìêè 
ïîäàëüøîãî óäîñêîíàëåííÿ êîíñòðóêö³¿ áàãàòîïåðåõ³äíèõ ÔÅÏ, ðåàë³çàö³ÿ ÿêèõ äîçâîëèòü 
ïîëåãøèòè ðåºñòðàö³þ ñèãíàëó â³ä ñåíñîðà âèì³ðþâàëüíèì ïðèëàäîì òà á³ëüø ãíó÷êî êå-
ðóâàòè õàðàêòåðîì ñïàäó çàëåæíîñò³ ( )íîðì

ÕÕU α  çà ðàõóíîê ñïðÿìîâàíîãî ðåãóëþâàííÿ ÷àñó 
æèòòÿ íåîñíîâíèõ íîñ³¿â çàðÿäó ó áàçîâèõ êðèñòàëàõ. 
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MULTIJUNCTION SILICON PHOTOCONVERTERS AS SENSORS 
IN OPTICAL LOCATION SYSTEMS 

M. V. Kirichenko, V. R. Kopach, R. V. Zaitsev, N. V. Kucaya, K. U. Krikun 

Abstract. The results of theoretical and experimental researches of using multijunction silicon 
photo-voltaic converters (PVC) as sensors in optical location systems are presented. It is established, 
that investigated multijunction PVC has linear character of for increase of PVC efficiency is neces-
sary to achieve the increased values of minority charge carriers lifetime in their base crystals and 
reflection coefficient from metal/Si interfaces inside multijunction PVC, while for using such PVC 
in systems for direction of radiation propagation determination the forced reduction of these values 
is reasonable. 

Keywords: photoconverter, reflector, light incidence angle, reflection coefficient, parameters 
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Àííîòàöèÿ. Ïðèâåäåíû ðåçóëüòàòû ýêñïåðèìåíòàëüíûõ è òåîðåòè÷åñêèõ èññëåäîâàíèé 
âîçìîæíîñòè èñïîëüçîâàíèÿ ìíîãîïåðåõîäíûõ êðåìíèåâûõ ôîòîýëåêòðè÷åñêèõ ïðåîáðà-
çîâàòåëåé (ÔÝÏ) êàê ñåíñîðîâ â ñèñòåìàõ îïòè÷åñêîé ëîêàöèè. Ýêñïåðèìåíòàëüíî óñòà-
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íîâëåíî, ÷òî èññëåäîâàííûì ìíîãîïåðåõîäíûì ÔÝÏ ïðèñóù ëèíåéíûé õàðàêòåð ñïàäà 
çàâèñèìîñòè íàïðÿæåíèÿ õîëîñòîãî õîäà ( )íîðì

ÕÕU α  è òîêà êîðîòêîãî çàìûêàíèÿ ( )íîðì
ÊÇJ α  ñ 

óâåëè÷åíèåì âåëè÷èíû óãëà α ïîñòóïëåíèÿ èçëó÷åíèÿ íà èõ ôîòîïðèåìíóþ ïîâåðõíîñòü. 
Ïðåäëîæåíû íàïðàâëåíèÿ äàëüíåéøåãî óñîâåðøåíñòâîâàíèÿ êîíñòðóêöèè ìíîãîïåðåõîä-
íûõ ÔÝÏ, ðåàëèçàöèÿ êîòîðûõ ïîçâîëèò îáëåã÷èòü ðåãèñòðàöèþ ñèãíàëà îò ñåíñîðà èçìå-
ðèòåëüíûì ïðèáîðîì è áîëåå ãèáêî óïðàâëÿòü õàðàêòåðîì ñïàäà çàâèñèìîñòè ( )íîðì

ÕÕU α  çà 
ñ÷åò öåëåíàïðàâëåííîãî ðåãóëèðîâàíèÿ âðåìåíè æèçíè íåîñíîâíûõ íîñèòåëåé çàðÿäà â áà-
çîâûõ êðèñòàëëàõ. 

Êëþ÷åâûå ñëîâà: ôîòîïðåîáðàçîâàòåëü, ðåôëåêòîð, óãîë ïàäåíèÿ ñâåòà, êîýôôèöèåíò îò-
ðàæåíèÿ, ïàðàìåòðû 
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Àíîòàö³ÿ. Ïðîàíàë³çîâàíî åôåêòèâí³ñòü çáèðàííÿ ôîòîãåíåðîâàíîãî çàðÿäó é ÷óòëèâ³ñòü 
äåòåêòîð³â íà îñíîâ³ íàï³â³çîëþþ÷èõ ìîíîêðèñòàë³â CdTe ³ Cd

1-x
Zn

x
Te ç îì³÷íèìè êîíòàêòà-

ìè òà ç ä³îäîì Øîòòê³. Ïðîâåäåíî ïîð³âíÿííÿ ñïåêòðàëüíîãî ðîçïîä³ëó äåòåêòóþ÷î¿ åôåê-
òèâíîñò³ äåòåêòîð³â íà îñíîâ³ Cd

1-x
Zn

x
Te ç ð³çíèì âì³ñòîì öèíêó. 
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DETECTION EFFICIENCY OF X/γ RADIATION OF CdTe AND CdZnTe SINGLE CRYSTALS 
WITH OHMIC CONTACTS AND SCHOTTKY DIODE 

O. L. Maslyanchuk 

Abstract. Peculiarities of charge transport mechanisms in semi-insulating CdTe and Cd
1-x

Zn
x
Te 

single crystals have been investigated. The detection efficiency of photogenerated charge and spectral 
sensitivity of CdTe- and Cd

1-x
Zn

x
Te-based detectors with ohmic contacts and Schottky diode are 

analyzed. The spectral distribution of detection efficiency for CdTe- and Cd
1-x

Zn
x
Te-based detectors 

with different content of Zn are compared. 

Êeywords: Χ- and γ-ray detectors, Cd
1-x

Zn
x
Te, transport properties, detection efficiency 
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Àííîòàöèÿ. Ïðîàíàëèçèðîâàíà ýôôåêòèâíîñòü ñîáèðàíèÿ ôîòîãåíåðèðîâàííîãî çàðÿäà 
è ÷óâñòâèòåëüíîñòü äåòåêòîðîâ íà îñíîâå ïîëóèçîëèðóþùèõ ìîíîêðèñòàëëîâ CdTe è Cd

1-

x
Zn

x
Te ñ îìè÷åñêèìè êîíòàêòàìè è äèîäîì Øîòòêè. Ïðîèçâåäåíî ñðàâíåíèå ñïåêòðàëüíîãî 
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Àííîòàöèÿ. Ðàçðàáîòàí ýëåêòðîõèìè÷åñêèé ñåíñîð äëÿ îïðåäåëåíèÿ êîíöåíòðàöèè êèñ-
ëîðîäà â ìàëûõ îáúåìàõ áèîëîãè÷åñêèõ æèäêîñòåé. Ìèêðîýëåêòðîä (ðàáî÷èé ýëåêòðîä) 
ñåíñîðà âûïîëíåí â âèäå òîíêîé èãëû ñ íàíåñåííûì ÷óâñòâèòåëüíûì ñëîåì äèñïåðñíîãî 
îêñèäà òèòàíà, ìîäèôèöèðîâàííîãî ëàíòàíîì. Ìàêñèìàëüíàÿ ÷óâñòâèòåëüíîñòü ñåíñîðà ê 
êèñëîðîäó äîñòèãàëàñü ïðè êàòîäíîì ïåðåíàïðÿæåíèè -0,45 — -0,70 Â è èìåëà çíà÷åíèå 
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SENSOR FOR MEASUREMENT OF OXYGEN CONCENTRATION 
IN SMALL VOLUMES OF BIOLOGICAL LIQUIDS 

G. Ya. Kolbasov, V. S. Vorobets, L. V. Blinkova 

Abstract. The electrochemical sensor for determination of oxygen concentration in small volumes 
of biological liquids is developed. The microelectrode (working electrode) of the sensor is made in 
the form of a thin needle with the putted sensitive layer of disperse titanium oxide modified by lan-
thanum. The maximum sensor sensitivity to oxygen was attained at cathodic overstrain-0,45–0,70 
V and it was equal (1,0–1,5) ∙10–7 mole/l. Accuracy of reproduction of current indications at these 
potentials ±5 %. Response time of sensor is — 4–7 sec. 

Keywords: electrochemical sensor of dissolved oxygen, disperse titanium oxide modified by lan-
thanum 
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Àíîòàö³ÿ. Ïåðåâ³ðåíî ìîæëèâ³ñòü âèêîðèñòàííÿ ïðèðîäíîãî öåîë³òó êë³íîïò³ëîë³òó äëÿ 
ìîäåðí³çàö³¿ á³îñåëåêòèâíîãî åëåìåíòà á³îñåíñîðà íà îñíîâ³ ðÍ-÷óòëèâèõ ïîëüîâèõ òðàí-
çèñòîð³â ç ìåòîþ ïîêðàùåííÿ éîãî àíàë³òè÷íèõ õàðàêòåðèñòèê. Â ÿêîñò³ äîñë³äíî¿ ìîäåë³ 
áóëî âèêîðèñòàíî á³îñåëåêòèâíèé åëåìåíò íà îñíîâ³ óðåàçè, ³ììîá³ë³çîâàíî¿ ìåòîäîì êîâà-
ëåíòíî¿ çøèâêè ãëóòàðîâèì àëüäåã³äîì. Äîñë³äæåíî ðîáî÷³ õàðàêòåðèñòèêè á³îñåíñîð³â íà 
îñíîâ³ ñóì³ø³ óðåàçè òà êë³íîïòèëîë³òó òà ïîð³âíÿíî ¿õ ç õàðàêòåðèñòèêàìè á³îñåíñîðà íà 
îñíîâ³ ëèøå óðåàçè. 

Âñòàíîâëåíî, ùî âèêîðèñòàííÿ êë³íîïò³ëîë³òó â ñêëàä³ á³îñåëåêòèâíèõ åëåìåíò³â ïðè-
çâîäèòü äî çá³ëüøåííÿ âåëè÷èíè â³äãóêó ðîçðîáëåíèõ á³îñåíñîð³â. Äîñë³äæåíî çàëåæí³ñòü 
â³äãóêó óðåàçíîãî á³îñåíñîðà â³ä êîíöåíòðàö³¿ êë³íîïòèëîë³òó â á³îìåìáðàí³. Îïòèìàëüíà 
êîíöåíòðàö³ÿ êë³íîïòèëîë³òó ñêëàäàëà 10 %. Áóëî àïðîáîâàíî ðÿä êîíñòðóêö³é á³îñåëåêòèâ-
íèõ åëåìåíò³â íà îñíîâ³ îäíî- òà äâîøàðîâèõ ìåìáðàí ç ð³çíèìè êîìá³íàö³ÿìè òà ñï³ââ³ä-
íîøåííÿìè êë³íîïòèëîë³òó òà óðåàçè. Êð³ì òîãî, ïîêàçàíî, ùî íàÿâí³ñòü êë³íîïòèëîë³òó â 
á³îìåìáðàí³ ïîêðàùóº â³äòâîðþâàí³ñòü òà îïåðàö³éíó ñòàá³ëüí³ñòü ñèãíàë³â á³îñåíñîð³â. 

Ïîêàçàíî, ùî çàñòîñóâàííÿ êë³íîïòèëîë³òó â ñêëàä³ á³îñåëåêòèâíèõ åëåìåíò³â ìîæå âè-
êîðèñòîâóâàòèñÿ äëÿ ïîêðàùåííÿ õàðàêòåðèñòèê óðåàçíèõ á³îñåíñîð³â. 
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APPLICATION OF CLINOPTILOLITE FOR MODERNIZATION OF UREASE BIOSENSOR BASED 
ON pH-SENSITIVE FIELD-EFFECT TRANSISTORS 

M. Shelyakina, O. Soldatkin, V. Arkhypova, B. Akata, N. Jaffrezic-Renault, S. Dzyadevych 

Abstract. A possibility of use of natural zeolite, clinoptilolite, for modernisation of a bioselective 
element has been checked to improve analytical characteristics of the biosensor based on pH-sensi-
tive field-effect transistors. The urease-based bioselective element immobilized by covalent linking 
by glutaral aldehyde has been used as an experimental model. The working characteristics of biosen-
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sor with the combined urease-zeolite bioselective element have been explored and compared with 
those of urease-based only. 

Application of clinoptilolite as a part of bioselective elements has been found to increase response 
of the biosensors developed. Dependence of the urease biosensor response on clinoptilolite concen-
tration in the biomembrane has been studied, 10 % concentration shown to be optimal. A number 
of designs of bioselective elements with urease and two-layer membranes, different in clinoptilolite-
urease mutual arrangement and ratio, have been tested. The clinoptilolite presence in biomembrane 
has been shown to improve the biosensor response reproducibility and operational stability. 

It has been shown that clinoptilolite can be applied as a part of bioselective elements for improve-
ment of characteristics of urease biosensors. 

Keywords: biosensor, pH-sensitive field-effect transistor, urease, zeolite, clinoptilolite 
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ñëåäóåìîé ìîäåëè áûë èñïîëüçîâàí áèîñåëåêòèâíûé ýëåìåíò íà îñíîâå óðåàçû, èììîáèëè-
çèðîâàííîé ìåòîäîì êîâàëåíòíîé ñøèâêè ãëóòàðîâûì àëüäåãèäîì. Èññëåäîâàíû ðàáî÷èå 
õàðàêòåðèñòèêè áèîñåíñîðîâ íà îñíîâå óðåàçû è öåîëèòà è ñîïîñòàâëåíû ñ õàðàêòåðèñòèêà-
ìè áèîñåíñîðîâ íà îñíîâå ÷èñòîé óðåàçû. 
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âèñèìîñòü îòêëèêà óðåàçíîãî áèîñåíñîðà îò êîíöåíòðàöèè öåîëèòà â áèîìåìáðàíå. Îïòè-
ìàëüíàÿ êîíöåíòðàöèÿ öåîëèòà ñîñòàâëÿëà 10 %. Áûë îïðîáîâàí ðÿä êîíñòðóêöèé áèîñå-
ëåêòèâíûõ ýëåìåíòîâ íà îñíîâå îäíî- è äâóõñëîéíûõ ìåìáðàí ñ ðàçíûìè êîìáèíàöèÿìè è 
ñîîòíîøåíèåì öåîëèòà è óðåàçû. Êðîìå òîãî, ïîêàçàíî, ÷òî íàëè÷èå öåîëèòà â áèîìåìáðà-
íå óëó÷øàåò âîñïðîèçâîäèìîñòü è îïåðàöèîííóþ ñòàáèëüíîñòü ñèãíàëîâ áèîñåíñîðîâ. 

Ïîêàçàíî, ÷òî èñïîëüçîâàíèå öåîëèòà â ñîñòàâå áèîñåëåêòèâíûõ ýëåìåíòîâ ìîæåò èñ-
ïîëüçîâàòüñÿ äëÿ óëó÷øåíèÿ õàðàêòåðèñòèê óðåàçíûõ áèîñåíñîðîâ. 
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THERMOGRAVIMETRIC STUDY OF PRECURSOR COMPLEXES 
FOR NANOSCALE FILMS OF TIN DIOXIDE 

V. S. Grinevich, S. N. Savin, V. A. Smyntyna, L. N. Filevskaya, B. Ulug, 
M. Haluk Turkdemir, A. Ulug, ª. Yaltkaya 

Abstract. The results of thermogravimetric studies of two precursors’ complexes of tin dioxide 
used for sensitive elements of sensors permitted to establish and to compare the basic thermal de-
composition stages. Differences in the decomposition processes of the complexes exist due to the 
differences of their structure, that is: presence (in the Complex 1) or absence (in the Complex 2) of a 
coordinated water molecules. At the thermal decomposition of the complex, presence of water helps 
to loosen the matter of complex and gives tin dioxide films with nanoscale grains. 

Keywords. nanosized tin dioxide, thermogravimetry, dihlordiatsetilatsetonat tin 
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SENSORS WITH ISOVALENT IMPURITYES 

M. M. Slyotov, V. V. Kosolovskiy, A. M. Slyotov, K. S. Uljanitskiy 

Abstract. Effect of isovalent impurities Mg on optoelectronics properties wide gape compounds 
CdTe, ZnSe, ZnO are discussed. Processes of generation-recombination in near gape spectral region 
are examined. 
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NEW LASER PHOTOIONIZATION ISOTOPE SEPARATION SCHEME WITH AUTOIONIZATION 
SORTING OF HIGHLY EXCITED ATOMS FOR HIGHLY RADIOACTIVE ISOTOPES 

AND PRODUCTS OF ATOMIC ENERGETICS 

A. V. Glushkov, G. P. Prepelitsa, A. Yu.Pogosov, V. G. Shevchuk, 
A. A. Svinarenko, A. V. Ignatenko, E. V. Bakunina 

Abstract. We present new optimal scheme of the separating highly radioactive isotopes and prod-
ucts of atomics energetics such as 133,135,137Cs and others, which is based on the selective laser excita-
tion of the isotopes atoms into excited Rydberg states and further autoionization or DC electric field 
pulse ionization. 

Key words: laser photoionization method, highly radioactive isotopes, new scheme 
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Â. Ï. Âåëåùóê, Î. ². Âëàñåíêî, Î. Â. Ëÿøåíêî, Ì. Ï. Êèñåëþê 

Àíîòàö³ÿ. Â ðîáîò³ âñòàíîâëåí³ ïðè÷èíè òà ìåõàí³çìè âèõîäó ç ëàäó ïîòóæíèõ ñâ³òëîä³îä³â 
íà îñíîâ³ GaN â ìîìåíò âìèêàííÿ (ïðè ïîäà÷³ íàïðóãè âêëþ÷åííÿ) çà ðàõóíîê ïëàâëåííÿ 
òîíêîãî ñòðóìîï³äâ³äíîãî êîíòàêòó íà îñíîâ³ çîëîòà. Âèÿâëåíî øâèäêó äåãðàäàö³þ ïîòóæ-
íèõ ñâ³òëîä³îä³â ïðè ï³äâèùåíèõ ïîñò³éíèõ ïðÿìèõ ñòðóìàõ. 
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MECHANISMS OF FAULTS AND DEGRADATION OF HIGH POWER LIGHT-EMITTING 
DIODES BASED ON THE GALLIUM NITRIDE 

V. P. Veleschuk, O. I. Vlasenko, O. V. Lyashenko, M. P. Kisselyuk 

Abstract. In paper reveals reasons and mechanisms of fault of high power light-emitting diodes 
based on the GaN in the moment of switching (at the work voltage switch) due to melting of thin 
whisker contact based on the gold. Found out rapid degradation of high power light-emitting diodes 
at increasable constant direct currents. 

Keywords: high power light-emitting diode, GaN, fault 
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òîäèîäîâ íà îñíîâå GaN â ìîìåíò âêëþ÷åíèÿ (ïðè ïîäà÷å íàïðÿæåíèÿ âêëþ÷åíèÿ) çà ñ÷åò 
ïëàâëåíèÿ òîíêîãî òîêîïîäâîäÿùåãî êîíòàêòà íà îñíîâå çîëîòà. Âûÿâëåíà áûñòðàÿ äåãðà-
äàöèÿ ìîùíûõ ñâåòîäèîäîâ ïðè ïîâûøåííûõ ïîñòîÿííûõ ïðÿìûõ òîêàõ. 

Êëþ÷åâûå ñëîâà: ìîùíûé ñâåòîäèîä, GaN, îòêàç 

© Â. Ï. Âåëåùóê, Î. ². Âëàñåíêî, Î. Â. Ëÿøåíêî, Ì. Ï. Êèñåëþê, 2011

Â. Ï. Âåëåùóê, Î. ². Âëàñåíêî, Î. Â. Ëÿøåíêî, Ì. Ï. Êèñåëþê



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

 

Call for papers 
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Blonsky I.V. (Kiev, Ukraine) 
Challis R. (Nottingham, United  
                                       Kingdom) 
Chovelon G.M. (Cedex, France) 
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Subject categories: 
1. Physical, chemical and other phenomena, as foundations for sensor developments 
2. Sensor design and mathematical modeling 
3. Physical sensors 
4. Chemical sensors 
5. Biosensors 
6. Radiation, optical and optoelectronics sensors 
7. Acoustoelectronic sensors 
8. Nanosensors (physics, materials, technologies) 
9. Sensors and information systems 
10. Sensor materials 
11. Sensor technology problems 
12. Microsystems  technologies (MST) 
13. Sensor degradation, metrology and certification 
 

  
The Book of abstracts will be available at the conference registration. 

 
 

The requirements to the abstracts 
 

The one-full-page abstract (two-page for the invited authors only) should be printed in black print on white paper (format 
A4) and formatted as follows: the left margin 3 sm, others – 2,5 sm. The recommended font is “Times New Roman”. Center the 
title (capital letters, bold, 14 pt). One blank line. The authors’ names (normal font, 12pt), their affiliation(s), postal address and 
e-mail address for the corresponding author (italic, 12 pt). Underline the speaker among the authors. Please mention the 
corresponding author first. Leave one line blank. The font size for the main text is 12 pt, single interval spacing. Please send 2 
hard copies of the abstract, and the electronic version on a diskette or by e-mail. Please write on the diskette’s label: the 
surname of the corresponding author, title of the abstract, city. The preferred equation editor is MS Equatɿon editor, 12 pts font 
size. The font size for figure captions is 12 pts. Pictures will be scanned for digital reproduction. 

In the upper right corner please indicate the number from the list of “Subject categories” above. 
In the upper left corner please state Universal Decimal Classification if available. 

    No more than two abstract will be accepted from any one author. 
Each author is asked to fill in the registration card. 

       The papers selected by the program committee will be published in special issue of international scientific journals: 
“Sensor Electronics and Microsystem Technologies“, "Semɿcond. Phys. Quant. Electron. Optoelectron.", "Journal of Physical 
Studies", "Functional materials", "Photoelectronics", “Scientific Horizons”.  
  

 Conference working languages are Ukrainian, Russian, English. 

 
Comment. The list of invited speakers may be extended. 
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Conference fee: 
 

Participation in the Conference is subject to the payment of the following Conference fee: 
For participants from Ukraine                –    400 UAH ($ at the rate at date of calculation) 
For participants from CIS                      –     600 UAH ($ at the rate at date of calculation) 
For participants from another countries –  1000 UAH ($ at the rate at date of calculation) 
For accompanying persons                    –    200 UAH ($ at the rate at date of calculation) 
 

Conference fee includes VAT at 20% 
Postgraduate students receive a 50% discount from the above fees. 
Members of the Ukrainian Physical Society receive 10% discount from the above fees. 
 
 

The Exhibition 
 

The information related to the Exhibition is available on conference web-site. The contract on participation will be sent soon 
after the reception of your application.  
The fee for participation in the Exhibition is defined based on the participant’s choice made at the Declaration on 

participation in the Exhibition. 
During ɋonference the round table with the business circles representatives participation on a theme " Sensorics wishes 

investments" will take place. 
 

 
The additional information. 

 
More than 300 scientists and specialists from 18 countries took part in SEMST-4 (2010). 

- Odessa has direct connection with many cities:  
- air traffic: Istanbul, Haifa, Moscow, St.-Petersburg, Vienna, Warsaw etc. 
- the railway service: Berlin, Minsk, Moscow, St.-Petersburg,  Warsaw etc. 
- sea transportation: Istanbul, Haifa etc. 
- bus traffic: Barcelona, Berlin, Dresden, Lyons, Lissabon, Madrid, Marseilles, Munich, Paris Prague ets. 

 You may want to consider getting to Odessa through the capital of Ukraine – Kiev – which has convenient air links with 
major airports. 

 The participants accommodation is planned in hotels, sanatorium and hostels of the University. It is warm and dry in Odessa at the 
time of the conference, the average air temperature is 23-270 ɋ. Beaches and recreation facilities are available at the sea shore.  
Within the framework of the cultural program participants will be able to acquaint themselves with outstanding sights, monuments 
and museums of Odessa, and participate in a see trip and the other. The offers under the cultural program are accepted. 

 
Important dates of the conference: 

 
Deadline for Registration forms and abstracts…………………30.03.12 
The 2-nd announcement                                                              30.04.12 
Deadline for full papers………………………..……………….15.05.12 
Deadline for payment…………………………………………..15.05.12 
 

Conference Sponsors and organizational support 
 
 

Consulting Company “Avantazh” 
 “NOVATIONS”  LLC 

 
 

Sponsors from Ukraine and abroad are invited for financial support of the Conference. The sponsors will be 
acknowledged in a special way (by their request - with a trade mark or logotype) in information materials intended for 
distribution in many countries.   

 Please submit your proposals to the Conference Organizing Committee. 
  

  Address for correspondence: 
 

ISEPTC, Organizing committee "SEMST-5", 
Odessa I. I. Mechnikov National University. 
2, Dvoryanskaya str., Odessa, 65082, Ukraine, 
Phone/fax 38 (048)-723-34-61,  
Phone 38 (048)-726-63-56 – Lepikh Yaroslav Illich 
E-maɿl: semst-5@onu.edu.ua, ndl_lepikh@onu.edu.ua 
In addition: the conference information is on 
web-site: http://www.semst.onu.edu.ua/semst-5/ 



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 ïðè-
ì³ðíèêàõ óêðà¿íñüêîþ àáî àíã ë³éñüêîþ ìîâîþ 
³ ñóïðîâîäæóâàòèñÿ ôàéëàìè òåêñòó ³ ìàëþíê³â 
íà äèñêåò³. Ðóêîïèñè, ÿê³ ïðîïîíóþòüñÿ àâòî-
ðàìè ç Óêðà¿íè àáî êðà¿í ÑÍÄ äî âèäàííÿ àí-
ãë³éñüêîþ ìîâîþ îáîâ’ÿç êîâî äîïîâíþþòüñÿ 
óêðà¿íîìîâíîþ àáî ðîñ³éñüêîìîâíîþ âåðñ³ºþ. 
Åëåêòðîííà êîï³ÿ ìîæå áóòè íàä³ñëàíà åëåêò-
ðîííîþ 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 
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