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The aim of this communication is to present in a concentrated form the main
ideas of a method, developed by the author, for treating strongly nonequilibrium
collective phenomena typical of the interaction of radiation with matter, as well as
to give a survey of several applications of the method. The latter is called the Scale
Separation Approach since its basic techniques rely on the possibility of sepa-
rating different space-time scales in statistical systems. This approach is rather
general and can be applied to diverse physical problems, several of which are dis-
cussed here. These problems are: Superradiance of nuclear spins, filamentation
in resonant media, semiconfinement of neutral atoms, and negative electric
current.

The investigation has been performed at the Bogoliubov Laboratory of Theo-
retical Physics, JINR.
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Þêàëîâ Â.È. E17-99-22
Êîëëåêòèâíûå ÿâëåíèÿ ïðè âçàèìîäåéñòâèè èçëó÷åíèÿ
ñ âåùåñòâîì

Öåëü ýòîãî ñîîáùåíèÿ � ïðåäñòàâèòü â ñæàòîì âèäå îñíîâíûå èäåè ðàç-
âèòîãî àâòîðîì ìåòîäà îïèñàíèÿ ñèëüíîíåðàâíîâåñíûõ êîëëåêòèâíûõ ÿâëå-
íèé, õàðàêòåðíûõ äëÿ âçàèìîäåéñòâèÿ èçëó÷åíèÿ ñ âåùåñòâîì, à òàêæå äàòü
êðàòêóþ èëëþñòðàöèþ ïðèìåíåíèÿ ýòîãî ìåòîäà ê íåñêîëüêèì ïðîáëåìàì.
Ðàçâèòûé ïîäõîä íàçûâàåòñÿ ìåòîäîì ðàçäåëåíèÿ ìàñøòàáîâ, òàê êàê îí áà-
çèðóåòñÿ íà âîçìîæíîñòè âûäåëåíèÿ ðàçëè÷íûõ ïðîñòðàíñòâåííî-âðåìåííûõ
ìàñøòàáîâ, õàðàêòåðíûõ äëÿ íåðàâíîâåñíîé ñòàòèñòè÷åñêîé ñèñòåìû. Ýòîò
îáùèé ïîäõîä ìîæåò áûòü ïðèìåíåí ê ðàçíîîáðàçíûì ôèçè÷åñêèì ïðîáëå-
ìàì, íåêîòîðûå èç êîòîðûõ ðàññìîòðåíû â äàííîì ñîîáùåíèè. Ýòî ñâåðõèç-
ëó÷åíèå ÿäåðíûõ ñïèíîâ, íèòåîáðàçîâàíèå â ðåçîíàíñíûõ ñðåäàõ, ïîëóêîí-
ôàéíìåíò íåéòðàëüíûõ àòîìîâ è îòðèöàòåëüíûé ýëåêòðè÷åñêèé òîê.

Ðàáîòà âûïîëíåíà â Ëàáîðàòîðèè òåîðåòè÷åñêîé ôèçèêè èì. Í.Í.Áîãî-
ëþáîâà ÎÈßÈ.
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