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STRONGLY NONLINEAR DIFFUSION
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We consider the model of turbulent diffusion of a passive scalar field in a com-
pressible turbulent flow. The velocity field is modeled by the Kazantsev-Kraichnan
“rapid-change” ensemble, while the scalar density field is described by a strongly
nonlinear stochastic advection-diffusion equation. As a requirement of renormalizabi-
lity, the model necessarily involves an infinite number of coupling constants. Despite
this fact, it is possible to use the renormalization group technique. Renormalization
group equations reveal existence of two-dimensional surfaces of fixed points in the
infinite-dimensional space of couplings. If some areas on these surfaces involve
infrared attractive regions, the problem allows for the large-scale, long-time scaling
behaviour. Critical dimensions of the fields and parameters and the spreading law
for the particle’s cloud are derived for different scaling regimes.

PaccmarpuBaercs Mopenb TypOyJEHTHOTO MepeHoca MacCUBHOH CKassipHOH BeJd-
YHHbl CXKUMaeMOH KHIKOCTbIO. TypOyseHTHas KMAKOCTb MOLEJHpPYeTCs aHcamoOseM
KasanueBa—KpeiiuHaHa ¢ HyJ/eBbIM BpeMeHeM KOppeJssilMH, a [Js ONHCaHHS CKa-
JIIDHOH BEJIMYMHBl HCIIOJIBb3YeTCs HeJNHMHEeHHOoe CTOXacTHUeCKoe YypaBHEeHHEe KOHBEK-
uuu-nuddysnu. PeHopmupyemocTb Mopesnd TpeOyeT BBeleHHs OECKOHEYHOrO 4HcJ/a
KOHCTaHT CBSI3H, TE€M He MeHee DEHOpMaJM3allMOHHAs TpyliNa OKasblBaeTcs MpHMe-
HMMa K JIaHHOH 3ajaye. B pesysbraTe HalifleHbl /BE TOBEPXHOCTH HEMOABHXKHBIX
TOUeK ypaBHEHHH peHOpMaJM3aLHOHHOH rpynnel. Ecin kKakue-To ob6nacTH Ha 3THX
TMIOBEPXHOCTAX ABJAIOTCH MH(PPAKPACHO-NPUTATHBAOIUMH, OHH OMHCBIBAIOT aCHMIITO-
TUKY OGOJIBIIMX MACIITA00B KOPPEJSALHOHHBIX U CTPYKTYPHBIX (DYHKLUHH cHUCTeMBbl. Bbi-
YHCJIeHBl KPUTHYECKHE Pa3MEPHOCTH OCHOBHBIX IMOJIEH U apaMeTPOB MOJEJH, a TaKxkKe
BbIBEJIEH 3aKOH PacrnpocTpaHeHHs ob6Jjaka AUGOYHIUPYIOLKX YaCTUL, I/ PA3IUYHBIX
CKeHJ/INHI'OBBIX PEXKHMOB.
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