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Àííîòàöèè

Íàó÷íûå îñíîâû íàíîòåõíîëîãèè

À.À. Ïîòàïîâ

Äàí àíàëèç ñîñòîÿíèÿ èññëåäîâàíèé â îáëàñòè
ñòðîåíèÿ âåùåñòâà. Äàåòñÿ îáîñíîâàíèå îãðàíè-
÷åííîñòè ïðèìåíåíèÿ êâàíòîâîìåõàíè÷åñêîãî ïîä-
õîäà ê ïîñòðîåíèþ ïðîãíîñòè÷åñêîé òåîðèè âåùå-
ñòâà. Ïðåäëàãàåòñÿ àëüòåðíàòèâíûé ïîäõîä ê ïî-
ñòðîåíèþ òåîðèè ýëåêòðîííîãî ñòðîåíèÿ âåùåñòâà
êàê îñíîâû òåîðåòè÷åñêîãî îáåñïå÷åíèÿ íàíîòåõ-
íîëîãèè.

Òâåðäîòåëüíûå èñòî÷íèêè ñâåòà
íà îñíîâå ïîëèìåðíûõ
è íàíîêîìïîçèòíûõ ñâåòîäèîäíûõ
ñòðóêòóð (èíôîðìàöèîííûé îáçîð)

À.Í. Àëåøèí

Â îáçîðå äàåòñÿ êðàòêîå îïèñàíèå ñîâðåìåííî-
ãî ñîñòîÿíèÿ äåë â îáëàñòè ðàçðàáîòêè ñâåòîäèî-
äîâ è èñòî÷íèêîâ ñâåòà íà îñíîâå ïîëèìåðíûõ è
êîìïîçèòíûõ ìàòåðèàëîâ. Ïðîâåäåí êðèòè÷åñêèé
àíàëèç îñíîâíûõ íàïðàâëåíèé ðàçâèòèÿ ýòîé îáëà-
ñòè è ïóòåé ïîâûøåíèÿ ýôôåêòèâíîñòè ïîëèìåð-
íûõ è êîìïîçèòíûõ ñâåòîäèîäîâ. Îáñóæäàþòñÿ
ïåðñïåêòèâû ïðèìåíåíèÿ îðãàíè÷åñêèõ è êîìïî-
çèòíûõ ñâåòîäèîäîâ â êà÷åñòâå ýôôåêòèâíûõ è
ýêîíîìè÷íûõ äèñïëååâ äëÿ ýëåêòðîííûõ ïðèáîðîâ
è óñòðîéñòâ, à òàêæå â êà÷åñòâå èñòî÷íèêîâ áåëîãî
ñâåòà. Ïðèâåäåíû ðåçóëüòàòû íåäàâíèõ èññëåäîâà-
íèé ïî ñîçäàíèþ òâåðäîòåëüíûõ èñòî÷íèêîâ áåëî-
ãî ñâåòà íà îñíîâå êîìïîçèòíûõ ìàòåðèàëîâ, à òàê-
æå ñäåëàí êðàòêèé îáçîð êîíêóðåíòíîé ñèòóàöèè
íà ðûíêå ïîëèìåðíûõ è êîìïîçèòíûõ ñâåòîäèîäîâ
è èñòî÷íèêîâ ñâåòà íà èõ îñíîâå.

Íàíîñòðóêòóðèðîâàííûå
ïëåíêè ïîëèàðèëåíôòàëèäîâ
è èõ ïðèìåíåíèå

Ð.Á. Ñàëèõîâ, À.Í. Ëà÷èíîâ

Â äàííîé ðàáîòå ðàññìîòðåíû îòäåëüíûå ÿâëå-
íèÿ è ýôôåêòû, íàáëþäàþùèåñÿ â â òîíêèõ ïëåí-
êàõ ïîëèàðèëåíôòàëèäîâ ñ òî÷êè çðåíèÿ èõ âîç-
ìîæíîãî ïðàêòè÷åñêîãî ïðèìåíåíèÿ. Ïîõîæèå ýô-
ôåêòû âîçíèêàþò â òàêèõ òâåðäîòåëüíûõ îáúåê-
òàõ, êàê ïîëóïðîâîäíèêîâûå ñâåðõðåøåòêè, âûñî-

êîòåìïåðàòóðíûå ñâåðõïðîâîäÿùèå ìàòåðèàëû,
àìîðôíûå ïëåíêè äèýëåêòðè÷åñêèõ îêèñëîâ, êâàí-
òîâûå ÿìû è íèòè. Îáúåäèíÿþùèì ñâîéñòâîì îïè-
ñàííûõ ýôôåêòîâ ÿâëÿåòñÿ òî, ÷òî âñå ýòè îáúåêòû
õàðàêòåðèçóþòñÿ íàëè÷èåì óçêîé ïðîâîäÿùåé
çîíû. Ïîèñê ìàòåðèàëîâ ñ àíàëîãè÷íîé çîííîé
ñòðóêòóðîé ìîæåò ïðèâåñòè ê ñîçäàíèþ íîâûõ íà-
íîýëåêòðîííûõ óñòðîéñòâ.

Ðàäèîïîãëîùàþùèå ìàòåðèàëû
íà îñíîâå íàíîñòðóêòóð

Ã. À. Íèêîëàé÷óê Â.Â. Ïåòðîâ,

Ñ.Â. ßêîâëåâ, Ë.Â. Ëóöåâ

Â äàííîé ðàáîòå ïðîâîäèëèñü èññëåäîâàíèÿ
ñâîéñòâ ðàäèîïîãëîùàþùèõ ìàòåðèàëîâ (ÐÏÌ)
íà îñíîâå òîíêèõ ïëåíîê àìîðôíîãî ãèäðîãåíåçè-
ðîâàííîãî óãëåðîäà ñ íàíî÷àñòèöàìè 3d ìåòàëëîâ
(Ni è Cr), íàíåñåííûõ ìåòîäîì èîííî-ïëàçìåííîãî
ìàãíåòðîííîãî íàïûëåíèÿ íà âûñîêîìîäóëüíóþ
òêàíü èç àðàìèäíûõ âîëîêîí.

Âîçìîæíîñòü óïðàâëåíèÿ ñïåêòðîì
ìàññ ïîëèìåðíûõ ìèêðî- íàíî÷àñòèö
â ïëàçìîõèìè÷åñêîé ñèñòåìå
ñ èñêóññòâåííîé ãðàâèòàöèåé

À.Â. Àíäðååâà, Â.È. Çûíü

Ñåäèìåíòàöèÿ êëàñòåðîâ, îáðàçóþùèõñÿ ïðè
ãàçîðàçðÿäíîé ïîëèìåðèçàöèè, ñîçäàåò ñïåöèôè-
÷åñêèå âåðòèêàëüíûå ðàñïðåäåëåíèÿ è ñàìèõ ÷àñ-
òèö, è ïîëíîé ìàññû ïîëèìåðà, çàêëþ÷åííîãî â
íèõ. Ïðåäñòàâëåíà ìàòåìàòè÷åñêàÿ ìîäåëü ïðîöåñ-
ñà è ïðîâåäåí òåîðåòè÷åñêèé àíàëèç ðåàêöèè ñðå-
äû àýðîçîëÿ íà èçìåíåíèÿ ïîëÿ ñèëû òÿæåñòè.
Ãðàâèòàöèÿ âûñòóïàåò ìîùíûì ñåïàðàòîðîì ìèê-
ðî÷àñòèö ïî âûñîòå, ñ òîãî ìîìåíòà, êîãäà îíè äî-
ñòèãàþò ðàçìåðîâ 0,1 ìèêðîìåòðà è áîëåå. Èñïîëü-
çîâàíèå ðåãóëèðóåìîé èñêóññòâåííîé ñèëû òÿæå-
ñòè, ðåàëèçóåìîé ñ ïîìîùüþ öåíòðèôóã, ïîçâîëèò
ìåíÿòü äèàïàçîíû îïòèìàëüíîãî ðàçðåøåíèÿ è âû-
õîäèòü â îáëàñòü íàíî÷àñòèö. Ïðèâåäåíà ñõåìà ýê-
ñïåðèìåíòà.
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Çàâèñèìîñòü äèñïåðñíûõ
õàðàêòåðèñòèê íàíîïîðîøêîâ
ìåòàëëîâ îò óñëîâèé
ýëåêòðè÷åñêîãî âçðûâà ïðîâîäíèêîâ

Ì.È. Ëåðíåð, Â.È. Äàâûäîâè÷,

Í.Â. Ñâàðîâñêàÿ, Â.Â. Äîìàøåíêî

Ïðåäñòàâëåíû ðåçóëüòàòû ýêñïåðèìåíòàëü-
íûõ èññëåäîâàíèé ïî çàâèñèìîñòè äèñïåðñíîãî ñî-
ñòàâà íàíîïîðîøêîâ ìåòàëëîâ îò ýíåðãîñîäåðæà-
íèÿ ýëåêòðè÷åñêîãî âçðûâà ïðîâîäíèêà, äèàìåòðà
ïðîâîäíèêà, äàâëåíèå ãàçîâîé ñðåäû, òåìïåðàòó-
ðû ãàçîâîé ñðåäû, îòíîñèòåëüíîé ýíåðãèè, âûäå-
ëèâøåéñÿ â äóãîâîì ðàçðÿäå. Íàðÿäó ñ ïëîòíî-
ñòüþ ýíåðãèè, ââåäåííîé â ïðîâîäíèê, ðàçìåð íà-
íî÷àñòèö îïðåäåëÿåòñÿ âíåøíèìè ãèäðî- è òåðìî-
äèíàìè÷åñêèìè ïðîöåññàìè, òåìïåðàòóðîé ãàçîâîé
ñðåäû è òåïëîôèçè÷åñêèìè õàðàêòåðèñòèêàìè ìå-
òàëëîâ.

Ñèíòåç è íàçíà÷åíèå
äèñïåðñíûõ ñèñòåì íà îñíîâå
êâàðöà ñ ïîâåðõíîñòíûìè
íàíîñòðóêòóðíûìè îáðàçîâàíèÿìè

Ç.À. Ìàíñóðîâ, Í.Í. Ìîôà,

Ò.À.Øàáàíîâà, Ñ.Õ. Àêíàçàðîâ

Â ðåçóëüòàòå ìåõàíîõèìè÷åñêîé îáðàáîòêè
êâàðöà ñ óãëåðîäñîäåðæàùèìè îðãàíè÷åñêèìè ñî-
åäèíåíèÿìè áûëè ïîëó÷åíû ÷àñòèöû ñëîæíîãî
ñòðîåíèÿ: êâàðöåâîå ÿäðî, çàêàïñóëèðîâàííîå â
ìåòàëëîïîëèìåðíûå óãëåðîäñîäåðæàùèå íàíî-
ðàçìåðíûå îáîëî÷êè òèïà «êëàñïîë». Ýëåêòðîí-
íîìèêðîñêîïè÷åñêèìè èññëåäîâàíèÿìè ïîêàçàíî
ìíîãîîáðàçèå ìîðôîëîãè÷åñêèõ ôîðì è íàíîñò-
ðóêòóðíûõ óãëåðîäíûõ îáðàçîâàíèé íà ïîâåðõíî-
ñòè ìîäèôèöèðîâàííûõ êâàðöåâûõ ÷àñòèö. Â çà-
âèñèìîñòè îò ðåæèìîâ ìåõàíîõèìè÷åñêîé îáðà-
áîòêè ïîëó÷åííûå ìàòåðèàëû õàðàêòåðèçóþòñÿ
çíà÷èòåëüíûìè èçìåíåíèÿìè ýëåêòðîìàãíèòíûõ
ñâîéñòâ. Ïîäáîðîì óãëåðîäñîäåðæàùèõ ìîäèôè-
êàòîðîâ áûëî îáåñïå÷åíî âûñîêîàêòèâíîå ôèçè-
êî-õèìè÷åñêîå ñîñòîÿíèå êâàðöà ïðîëîíãèðîâàí-
íîãî äåéñòâèÿ. Ðåçóëüòàòû èññëåäîâàíèé ìîãóò
áûòü èñïîëüçîâàíû ïðè ïîëó÷åíèè ñîðáåíòîâ ðàç-
ëè÷íîãî ôóíêöèîíàëüíîãî äåéñòâèÿ, â òîì ÷èñëå
è äëÿ ñáîðà ðàçëèâîâ íåôòåïðîäóêòîâ íà ïîâåðõ-
íîñòè âîäû.

Òîíêèå ïëåíêè, îñàæäåííûå
èç êîëëîèäíîãî ðàñòâîðà
íàíîêðèñòàëëè÷åñêîãî êðåìíèÿ

Ñ.Ã. Äîðîôååâ,

Í.Í. Êîíîíîâ, À.À. Èùåíêî,

Ð.Á. Âàñèëüåâ, Ì.À. Ãîëüäøòðàõ,

Ê.Â. Çàéöåâà, Â.Â. Êîëòàøåâ,

Â.Ã. Ïëîòíè÷åíêî, Î.Â. Òèõîíåâè÷

Ðàçðàáîòàí íîâûé ìåòîä ôîðìèðîâàíèÿ òîí-
êèõ ïëåíîê èç íàíîêðèñòàëëè÷åñêîãî êðåìíèÿ
(nc-Si), êîòîðûé çàêëþ÷àåòñÿ â ôðàêöèîííî-ñå-
ëåêòèâíîì îñàæäåíèè íàíî÷àñòèö èç êîëëîèäíîãî
ðàñòâîðà, ñîäåðæàùåãî ïîðîøêè nc-Si. Ñòðóêòóð-
íûå è îïòè÷åñêèå ïàðàìåòðû èñõîäíûõ ïîðîøêîâ
nc-Si è îñàæäåííûõ ïëåíîê èçó÷åíû ñ ïîìîùüþ
ïðîñâå÷èâàþùåé ýëåêòðîííîé ìèêðîñêîïèè è àíà-
ëèçà ñïåêòðîâ ïîãëîùåíèÿ. Âåëè÷èíà êîýôôèöè-
åíòà ïîãëîùåíèÿ ïëåíîê nc-Si óâåëè÷èâàåòñÿ ñ
óìåíüøåíèåì ðàçìåðîâ íàíî÷àñòèö, èç êîòîðûõ
ñîñòîÿò ýòè ïëåíêè. Èçìåðåííàÿ øèðèíà çàïðå-
ùåííîé çîíû Eg â ïëåíêàõ óâåëè÷èâàåòñÿ îò
1,8 ýÂ äî 2,2 ýÂ ïðè òðàâëåíèè èñõîäíûõ ïîðîø-
êîâ nc-Si â ðàñòâîðàõ HF èëè (HF+HNO3).

Ðàçðàáîòêà òåîðèè ôîðìèðîâàíèÿ
íàíîñòðóêòóðèðîâàííûõ
àíòèáàêòåðèàëüíûõ ïîêðûòèé
äëÿ ìåäèöèíñêîãî ïðèìåíåíèÿ

À.Â. Ëÿñíèêîâà

Ðàçðàáîòàíà òåîðèÿ ôîðìèðîâàíèÿ íàíîñòðóê-
òóðèðîâàííûõ ïîêðûòèé ñ ïîâûøåííûìè àíòèáàê-
òåðèàëüíûìè ñâîéñòâàìè íà îñíîâå ñåðåáðà è ëàí-
òàíà. Ïðåäëîæåí ìåõàíèçì áàêòåðèöèäíîãî äåéñò-
âèÿ ñôîðìèðîâàííûõ ïîêðûòèé. Îïèñàí ìåõàíèçì
àíòèêîàãóëÿöèîííîãî äåéñòâèÿ ëàíòàíñîäåðæà-
ùèõ ïîêðûòèé.

Ñèíòåç è èçó÷åíèå
íàíî÷àñòèö íà ïîâåðõíîñòè
ïîëèìåðíûõ âîëîêîí

Ã.Ã. Âîëîêèòèí, Ò.Ä. Ìàëèíîâñêàÿ,

È.À. Ëûñàê, Ã.Â. Ëûñàê

Îáîñíîâàíà àêòóàëüíîñòü ìîäèôèöèðîâàíèÿ
ïîëèìåðíûõ âîëîêîí ôîòîàêòèâíûìè íàíî÷àñòè-
öàìè äèîêñèäà îëîâà ñ öåëüþ ñîçäàíèÿ óíèâåðñà-
ëüíîãî ôèëüòðóþùåãî ìàòåðèàëà. Ïîêàçàíî, ÷òî
äëÿ ñèíòåçà è çàêðåïëåíèÿ íàíî÷àñòèö äèîêñèäà
îëîâà èç ðàñòâîðîâ ñîëåé Sn(II) íà ïîëèìåðíûõ
âîëîêíàõ ìîæåò áûòü èñïîëüçîâàíî ÑÂ× èçëó÷å-
íèå. Èçó÷åíû çàêîíîìåðíîñòè ôîðìèðîâàíèÿ íà-
íî÷àñòèö íà ïîâåðõíîñòè ïîëèìåðíûõ ìèêðîâîëî-
êîí è çàâèñèìîñòè èõ ðàçìåðîâ îò ðÍ è êîíöåíòðà-
öèè ñîëåé Sn(II) â ðàñòâîðå.
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Äèíàìèêà îáðàçîâàíèÿ
è ðàçðóøåíèÿ ñëîÿ íàíî÷àñòèö
âáëèçè ýëåêòðîäà
â ýëåêòðè÷åñêîì ïîëå

Â.Â. ×åêàíîâ,

Å.À. Áîíäàðåíêî, À.À. Ãåòìàíñêèé

Â ðàáîòå ïðèâåäåíû ðåçóëüòàòû ýêñïåðèìåí-
òàëüíîãî èññëåäîâàíèÿ äèíàìèêè îáðàçîâàíèÿ è
ðàçðóøåíèÿ ñëîÿ êîíöåíòðèðîâàííîé ìàãíèòíîé
æèäêîñòè (êîëëîèäíîãî ðàñòâîðà ìàãíåòèòîâûõ
÷àñòèö ñî ñðåäíèì äèàìåòðîì dñð ~ 10 íì â êåðîñè-
íå, ñòàáèëèçèðîâàííûõ îëåèíîâîé êèñëîòîé). Ïî-
ñòðîåíà ìîäåëü èçìåíåíèÿ èíòåíñèâíîñòè ñâåòà
ïðè îòðàæåíèè îò ãðàíèöû «ìàãíèòíàÿ æèäêîñòü –
ýëåêòðîä» â ýëåêòðè÷åñêîì ïîëå. Îïðåäåëåíà ñêî-
ðîñòü îáðàçîâàíèÿ ñëîÿ êîíöåíòðèðîâàííîé ìàã-
íèòíîé æèäêîñòè âáëèçè ïîëóïðîâîäíèêîâîãî
ýëåêòðîäà â ýëåêòðè÷åñêîì ïîëå. Ïîêàçàíî, ÷òî çà-
âèñèìîñòü ñêîðîñòè ðîñòà ïðèýëåêòðîäíîãî ñëîÿ
îò íàïðÿæåíèÿ íà ýëåêòðîäàõ ÿ÷åéêè íà íà÷àëüíîé
ñòàäèè îáðàçîâàíèÿ ñëîÿ áëèçêà ê ëèíåéíîé.

Ìîäåëèðîâàíèå
ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé
îñòðîé òîêñè÷íîñòè íàíîìàòåðèàëîâ.
Îáîñíîâàíèå âûáîðà êîäà
è ðàñ÷åòíîé ìîäåëè

À.À. Êàçàíöåâ, Ð.È. Ìóõàìàäååâ

Öåëü ñòàòüè – ïîêàçàòü âîçìîæíîñòü èñïîëü-
çîâàíèÿ ìåòîäîâ âû÷èñëèòåëüíîé ãèäðîäèíàìèêè
ê îïèñàíèþ òå÷åíèÿ äâóõôàçíîé ñìåñè äëÿ ìîäå-
ëèðîâàíèÿ äèíàìèêè ðàñïðåäåëåíèÿ êîíöåíòðàöèè
íàíî÷àñòèö â èíãàëÿöèîííîé êàìåðå ïðè èññëåäî-
âàíèè èõ îñòðîé òîêñè÷íîñòè.

Óëüòðàäèñïåðñíûå ñèñòåìû
êàê ëèìèòåðû èíòåíñèâíîñòè
ëàçåðíîãî èçëó÷åíèÿ

Â.À. Ñâåòëè÷íûé, Ò.È. Èçààê,

Â.Ì. Ïîäãàåöêèé, À.ß. Ãåðàñèìåíêî

Ðàññìîòðåíû îñîáåííîñòè íåëèíåéíîãî ïðîïó-
ñêàíèÿ èìïóëüñíîãî ëàçåðíîãî èçëó÷åíèÿ êîëëî-
èäíûìè ðàñòâîðàìè ÷àñòèö ðàçëè÷íîãî ñîñòàâà
(ìåòàëëû, ïîëóïðîâîäíèêè, óãëåðîäîñîäåðæà-
ùèå) ñ ðàçìåðàìè îò åäèíèö äî ñîòåí íàíîìåòðîâ.
Îáñóæäåíû âåðîÿòíûå ìåõàíèçìû íåëèíåéíîãî
îñëàáëåíèÿ è ïåðñïåêòèâû èñïîëüçîâàíèÿ óëüòðà-
äèñïåðñíûõ êîëëîèäîâ äëÿ èñïîëüçîâàíèÿ â îïòè-
÷åñêèõ ëèìèòåðàõ ìîùíîãî ëàçåðíîãî èçëó÷åíèÿ.

Èññëåäîâàíèå ïîâåðõíîñòíûõ
àêâàêîìïëåêñîâ â ïîðèñòûõ
êðèñòàëëàõ ìåòîäîì ÿäåðíîãî
ìàãíèòíîãî ðåçîíàíñà

Â.Í. Ìàëûøåâ, À.È. Ìàìûêèí,

Â.È. Ìàðãîëèí, Â.À. Òóïèê

Ðàññìîòðåíû è îáñóæäåíû âîïðîñû, ñâÿçàííûå
ñ ïðèìåíåíèåì ÿäåðíîãî ìàãíèòíîãî ðåçîíàíñà äëÿ
èññëåäîâàíèÿ ïîðèñòûõ ñòðóêòóð ñ ïîíèæåííîé
ðàçìåðíîñòüþ. Èññëåäîâàíà ðîëü àäñîðáèðîâàííûõ
âîäíûõ êîìïëåêñîâ è ïðîöåññîâ êîíäåíñàöèè â íà-
íîðàçìåðíûõ êàïèëëÿðàõ òîíêîé ñòðóêòóðû.

Ðåëàêñàöèÿ ýëåêòðîíîâ
â èòòðèé-æåëåçèñòîì ãðàíàòå

Ð.Ç. Õàëèëîâ, Í.Â. Âîðîáüåâà

Â ìîíîêðèñòàëëè÷åñêîì èòòðèé-æåëåçèñòîì
ãðàíàòå ñ ìàëîé ïðèìåñüþ èîíîâ áàðèÿ (ÈÆÃ:Âà)
ïîëó÷åíû êðèâûå òåìïåðàòóðíîãî èçìåíåíèÿ äåç-
àêêîìîäàöèè ìàãíèòíîé ïðîíèöàåìîñòè äî è ïîñëå
âîçäåéñòâèÿ ñâåòà. Òåìïåðàòóðà ïåðåñå÷åíèÿ êðè-
âûõ ñîîòâåòñòâóåò òåìïåðàòóðå èñ÷åçíîâåíèÿ ýô-
ôåêòà ôîòîèíäóöèðîâàííîãî èçìåíåíèÿ ìàãíèòî-
ñòðèêöèè. Ðåçóëüòàò ïîäòâåðæäàåò îïðåäåëÿþùóþ
ðîëü ìèãðàöèè íîñèòåëåé çàðÿäà ìåæäó ïîçèöèÿ-
ìè èîíîâ æåëåçà ñ îêòàýäðè÷åñêèì îêðóæåíèåì
êèñëîðîäà äëÿ ôîòîèíäóöèðîâàííîãî èçìåíåíèÿ
ìàãíèòîóïðóãèõ ñâîéñòâ â ýòèõ îáðàçöàõ. Òîðîè-
äàëüíûå ìîíîêðèñòàëëè÷åñêèå ìàãíèòîïðîâîäû,
èñïîëüçóåìûå äëÿ èçìåðåíèÿ ìàãíèòíîé ïðîíèöàå-
ìîñòè ôàêòè÷åñêè ÿâëÿþòñÿ çàïîìèíàþùèìè
óñòðîéñòâàìè ñî ñëîæíîé, íî îäíîçíà÷íîé ðåàê-
öèåé íà ïåðåìåùåíèå çàðÿäîâ â ôåððèìàãíèòíîì
äèýëåêòðèêå.

Scietific fundations of nànîòåchnology

A.A. Potapov

Analysis of the state of research related to
structure of substance is given. A substantiations of
limitations bound up with application a quan-
tum-mechanical approach to constructing a prognos-
tic theory of substance is given. An alternative ap-
proach to constructing a theory of electronic structu-
re of substance as the basis of theoretical foundation
of nanotechnology is proposed.
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Solid state light sources based
on polymer and nanocomposite
light emitting diode structures

A.N. Aleshin

We present the state-of-the art in the area of po-
lymeric and hybrid (polymer-inorganic nanopartic-
les composite) light emitting diodes and light sour-
ces. A critical analysis of most perspective roots for
increasing of efficiency of polymeric and nanocom-
posite light emitting diodes are given. Prospects of
practical applications of polymeric and nanocompo-
site light emitting diodes as efficient displays for
wide range of electronic devices and as white light
sources are discussed. A brief analysis of competitive
position on the market of polymeric and nanocompo-
site light emitting diodes and light sources on their
basis are presented. Recent experimental results on
developing of white light sources based on nanocom-
posite materials are discussed.

Nanostructured
thin polyarylenephthalides films
and their applications

R.B. Salikhov, A.N. Lachinov

The separate phenomena and the effects obser-
ved in thin polyarylenephthalides films from the po-
int of view of their possible applications are conside-
red. The similar effects arise in such solid-state ob-
jects, as semiconductor superlattices, high-tempera-
ture superconducting materials, amorphous films of
dielectric oxides, quantum holes and strings. Integ-
rating property of described effects is that all these
objects are characterized by presence of a narrow
conducting band. Search of materials with similar
band structure can lead to creation of the new nanoe-
lectronic devices.

On mass spectrum control
of the polymer micro-nanoparticles
in plasma chemical system
with artifical gravity

A.V. Andreeva, V.I. Zyn

Sedimentation of the clusters formed as one of
the products of gas-discharge polymerization creates
specific vertical distributions of both the particles
and full mass of the polymer contained in them. A
mathematical model of the process is presented wit-
hin the framework of which a theoretical analysis of

the reaction of the aerosol medium on variations of
the gravity field has been carried out. Using centri-
fuge with variable frequency of rotation will allow
one to cut out a mass range of the particles desirable
for investigation, for example, that of the nanopar-
ticles. The experimental scheme is presented.

Disperse characteristics of metallic
nanopowders as a function of electric
explosion of wire (EEW) conditions

M.I. Lerner, V.I. Davydovich,

N.V. Svarovskaya, V.V. Domashenko

Experiments have been carried out to study the
disperse composition of metallic nanopowders as a
function of energy content of the electric explosion
of wire (EEW), wire diameter, gaseous medium pre-
ssure and temperature, and relative energy produced
in the arc discharge. Along with the density of ener-
gy applied to the wire, the size of nanopowders de-
pends on external hydro- and thermodynamic proces-
ses, gaseous medium temperature as well as thermal-
physic characteristics of metals.

Synthesis and application
of dispersed systems based
on quartz with sacrificial
nanostructural formations

Z.A. Mansurov, N.N. Mofa,

T.A. Shabanova, S.Kh. Aknazarov

As a result of mechanochemical treatment of qu-
artz with carbon-bearing organic compounds, partic-
les of complex structure were obtained: quartz core
encapsulated in metallopolymeric carbon-bearing
nanosize shells of «claspol» type. Electron microsco-
py research revealed diversity of morphologic forms
and nanostructural carbon formations on the surface
of modified quartz particles. Depending on the mo-
des of mechanochemical treatment, the materials ob-
tained are characterized by significant changes in
their electromagnetic properties. By proper selection
of carbon-bearing modifiers, highly active physicoc-
hemical state of quartz with prolonged effect was ac-
complished. The results of this research may be used
in production of sorbents with various functional ef-
fects, inclusive of oil-product spill recovery from the
water surface.
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Thin films deposited
from nanocrystalline silicon
colloid solution

S.G. Dorofeev,

N.N. Kononov, A.A. Ischenko,

R.B. Vasil'ev, M.A. Goldshtrakh,

K.V. Zaitseva, V.V. Koltashev,

V.G. Plotnichenko, O.V. Tikhonevich

The new technique for the nanocrystalline Sili-
con (nc-Si) thin films formation have been develo-
ped based on nanoparticles fraction-selective deposi-
tion from nc-Si colloid solution. Structural and opti-
cal parameters of the initially prepared nc-Si po-
wders and deposited films were studied by TEM and
absorption spectra analysis. Deposited films absorp-
tion coefficients increases with diminishing nanopar-
ticles size. The forbidden zone Eg increases from
1,8 eV to 2,2 eV after treatment initially prepared
nc-Si powders in HF or (HF+HNO3) solutions.

Synthesis and investigation
of the nanoparticles on a surface
of polymeric fibres

G.G. Volokitin, T.D. Malinovskaya,

I.A. Lysak, G.V. Lysak

The urgency of updating the polymeric micro-
fibres by tin-oxid nanoparticles for the purpose of
creation of a universal filtering material is proved. It
is shown, that for synthesis and fastening tin-oxid
nanoparticles from solutions of salts Sn(II) on poly-
meric microfibres can be used microwave radiation.
Dependence of formation nanoparticles on a surface
of polymeric microfibres and dependence of their si-
zes from ðÍ and concentration of salts Sn(II) in a
solution are investigated.

Formation and destruction
dynamics of nanoparticles layer
near electrode in electric field

V.V. Chekanov ,

E.A. Bondarenko, A.A. Getmansky

In work are brought results of the experimental
study speakers formation and destructions layer con-
centrated magnetic liquid (the colloidal solution
magnetic particles with average diameter davg ~ 10
nm in kerosine, stabilized oleic acid). The model of
change of intensity light at reflexion from border «a
magnetic liquid – an electrode» in electric field is
constructed. Speed of formation layer of the concen-
trated magnetic liquid near to a semi-conductor elec-

trode in electric field is defined. It is shown that de-
pendence of velocity of the formation nearelectrode
layer from pressure on cell electrodes at an initial
stage of formation layer is close to the linear.

Superdispersed systems as limiters
of laser radiation intensity

V.A. Svetlichny, T.I. Izaak,

V.M. Podgaetsky, A.Ya. Gerasimenkî

There were analyzed the particularity of trans-
mission of pulse laser radiation for colloid solutions
of different composition particles (metals, semicon-
ductors, carbon comprising). The particles dimensi-
ons are from one to hundred nanometers. The pro-
bable mechanisms of non-linear remission were con-
sidered. The perspectives of superdispersed colloids
use in power laser radiation optical limiters were
considered too.

Study of surface aquacomplexes
in porous crystals with nuclear
magnetic resonance method

V.N. Malyshev, A.I. Mamykin,

V.I. Margolin, V.A.Tupik

Are examined and discussed the questions, con-
nected with the application of magnetic nuclear re-
sonance for investigating the porous structures with
the lowered dimensionality. The role of the adsorbed
aqueous complexes and processes of condensation in
the nanodimensional capillaries of fine structure is
investigated.

The electron relaxation
in yttrium-iron garnet

R.Z. Khalilov, N.V. Vorob'eva

The magnetic permeability dezaccomodation
change dependence vs. temperature was got in single
crystal yttrium-iron garnet doped by Ba++ ions
(YIG:Ba). The curves were obtained before and af-
ter illumination. The temperature of intersection for
the curves coincides with the temperature of photo-
induced magnetostriction changes vanishing. The re-
sult confirms the main role of charge carrier migrati-
on between octahedral sites (iron ions surrounded by
oxygen octahedron) for photoinduced magnetoelas-
tic changes in such crystals. The monocrystalline to-
ruses used as cores for permeability measurements
are in fact memory devices. They have complex but
having single meaning reaction on charge carriers
transmission in dielectric ferromagnet.
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