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Using field-theoretic renormalization group analysis, we study the Kardar—
Parisi-Zhang equation of random surface growth with a spatially quenched random
noise taking into account turbulent environment described by the Navier—Stokes
equation. The latter is taken in the form that allows us to model both macroscopic
shaking of the fluid and fully turbulent flow. After establishing multiplicative
renormalizability of the constructed action functional with additional non-linearity,
we perform one-loop calculations (to the leading order in e = 4 — d and y, where
d is the space dimension) and find three sets of renormalization group equations’
fixed points: Gaussian fixed point (regime of ordinary diffusion), a curve of fixed
points (macroscopic shaking) with infrared attractive segment, and a surface of fixed
points for a special case ¢ = y that also involves an infrared attractive area. We
also investigate marginal values of the coupling constants to look for “hidden” fixed
points.

C nmomo11bi0 TEOPETHKO-I0JIEBOI0 PEHOPMIPYIINIOBOI0 aHa/M3a HCCefyeTcs ypas-
HeHMe cay4aiiHoro pocra nosepxHoct Kapnapa—Ilapusu—3aHra ¢ «npocTpaHCTBEHHO-
3aMOpPOXKEHHBIM» CJy4YalHBIM LIYMOM NPH y4eTe TypOy/NeHTHOH Cpelibl, ONHCbIBAEMON
ypaBHeHueMm Hasbe-Crokca. [lociennee Gepercs B (hopMe, M03BONSAIOLIEH MOEIHPO-
BaThb KaK MaKpPOCKONHYeCKOe B30a/ITBIBAaHHE XKHUIKOCTH, TaK U MOJHOCTbIO TypOyJ/IeHT-
Hbl# 1OTOK. C yCTAaHOBKOH MYJBTHUIVIMKATHBHOH MEPEHOPMHMPYEMOCTH IOCTPOEHHO-
ro (hyHKIHMOHa/NA JEHCTBHUSA C JOIOJHUTENbHON HEeJMHEHHOCTBIO TPOBOAUTCS OLHOIET-
JIeBOH pacyer (1o Bexyluero mnopsinka no € =4 —d u y, rie d — pasMepHOCTb NPO-
CTPaHCTBa) H HAXOOSTCS TPH Habopa HEMOABUKHBIX TOUEK YpaBHEHHE pEHOPMIPYIINEL:
rayccoBa HeMOIBHXKHAsi Touka (Pe:KHUM OObIYHOH AH((Y3UH), KPUBAs HEMOLBHKHBIX
TOYeK (MaKpoCKONHuecKoe B30asiTbiBaHHE) C HH(PPAKPaCHO-NMPUTATHBAIOLIMM YdacT-
KOM M IOBEPXHOCTb HENOABHXKHBIX TOUEK [Jf 0COOOro ciayyas € = Yy, Ha KOTOPOH
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TaK»Xe MNPHUCYTCTBYeT HH(pPaKpacHO-NpUTAruBamoas obsacte. Takxke HCClenylOTCS
npenesbHble 3Ha4eHHs KOHCTAHT CBS3M /IS IOMCKA «CKPBITHIX» HEMOIBHIKHBIX TOYEK.
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