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KosuiekTuBHbIE SIBJIEHUS TIPU B3aUMOJEHCTBUM U3TydeHUST
C BEIIECTBOM

Llens aTOrO COOOIIEHHS — TPEICTABUTh B CXATOM BUJIE OCHOBHbBIC MJICH Pa3-
BUTOrO aBTOPOM METO/A ONMMCAHUSI CHJIbHOHEPABHOBECHBIX KOJJIEKTUBHBIX SIBJIE-
HUH, XapaKTEPHBIX [JIs B3AaUMOJEUCTBHS U3JIy4YEHHUs C BEIIECTBOM, a TaKXKe J1aTh
KpaTKyl0 WUIIOCTPALUIO TPUMEHEHHs dTOr0 MeTOojla K HECKOJIBKMM IpolieMaM.
PazBuThIii MoaXo Ha3bIBAETCS METOAOM pa3jielieHus MaciTaboB, TaK Kak oH 0a-
3UpyeTcsd Ha BO3MOXHOCTH BBIIETIEHHS PA3INYHbIX IPOCTPAHCTBEHHO-BPEMEHHBIX
MaclTaboB, XapaKTepHbIX [ HEPAaBHOBECHOH CTATUCTHYECKOW CHCTEMbl. DTOT
001l OIX0 MOXET OBbITh MPUMEHEH K Pa3HOOOpa3HbIM (PU3UUECKUM TpobJie-
MaM, HEKOTOPbIE 13 KOTOPBIX PACCMOTPEHBI B TAHHOM COOOLICHUU. DTO CBEPXHU3-
JIyYeHHe SIEPHBIX CIIMHOB, HUTEOOpa3oBaHHE B PE30HAHCHBIX cpelax, IOJIyKOH-
(hallHMEHT HEUTPaTbHBIX AaTOMOB M OTPHUIATENIbHBIA 3JIeKTPUYECKHUI TOK.

Pabora Bemonnena B Jlaboparopun Teopermdeckoit ¢usuku uM. H.H.Boro-
mo6osa OUAN.
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Collective Phenomena in the Interaction of Radiation with Matter

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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