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DU3MKA TBEPIOI'O TEJIA M KOHAEHCHUPOBAHHBIX CPEN
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Kinetic roughening of a randomly growing surface can be modelled by the Kardar-Parisi-Zhang
equation with a time-independent (“spatially quenched” or “columnar”) random noise. In this paper,
we use the field-theoretic renormalization group approach to investigate how a randomly moving
medium affects the kinetic roughening. The medium is described by the stochastic differential
Navier—Stokes equation for incompressible viscous fluid with an external stirring force. We find
that the action functional for the full stochastic problem should be extended to be renormalizable:
a new nonlinearity must be introduced. Moreover, in order to correctly reconcile dynamics of
the scalar and velocity fields, a new parameter must be introduced as a factor in the covariant
derivative of the scalar field. The resulting action functional involves four coupling constants and
a dimensionless ratio of kinematic coefficients. The one-loop calculation (the leading order of the
expansion in e = 4 — d with d being the space dimension) shows that the renormalization group
equations in the five-dimensional space of those parameters reveal a curve of fixed points that
involves an infrared attractive segment for € > 0.

Kunernueckoe «orpy6seHnes caydyaiiHO pacTyLIMX MOBEPXHOCTEH MOKHO MOJEJNHPOBATH C MOMO-
mbio ypaBHeHust Kapnapa—Ilapuau—3anra ¢ He 3aBUCSIIUM OT BpeMeHH («IPOCTPAaHCTBEHHO-3aMOPO-
JKEHHBIM» HJIH «CTOJOYAThIM») CAydyaiiHbIM LWIYMOM. B naHHO# paGoTe Mbl HCMOJb3YeM TEOPETHKO-
T0JIeBOH PEHOPMIPYMINOBOH MOAXOA JAJISI M3Y4YEHHs BJIMSHHSA CAy4alHO IBHXKYLIEHCH CPeibl Ha KH-
HeTHyeckoe orpy6seHue. Cpena OMUCHIBAETCS CTOXACTHUECKMM U depeHLHalbHEIM ypaBHEHHEM
Hasbe-Crokca n/ifl HecxkMMaeMo# BSI3KOH >KHAKOCTH C BHeLIHeH caydaiiHo#l cuisoii. Mbl o6GHapy-
KU, 4TO 1711 obecreyeHUst pEeHOPMUPYEMOCTH TOJHOH CTOXAaCTHYECKOH 3a/layy OHa J0JKHA ObIThb
paciirpeHa BBeJeHHeM HOBOH HesJHHeHHOCTH. BoJsiee TOro, 4ToO6bl KOPPEKTHO COBMECTHTh AMHAMHUKY
CKaJIIPHOTO M BEKTOPHOTO MOJIeH, HeoOXOOUMO BBECTH J[OMNOJHHTENbHBIH NapaMeTp B KOBapHaHT-
HYI0 NPOHU3BOAHYIO JJIS cKasspHoro noJs. [Tosy4uBLImiics (hyHKIMOHAN NeHCTBUS BKJIOYAET YETbIpe
KOHCTAaHThI CBSI3H U 0e3pa3MepHOe OTHOLIeHHe KMHEeTHUeCKHX Koa(pduuueHToB. OnHONETNIEBOE BbI-
yuc/eHHe (BeLylUMH TOPSIOK pas3noxeHus mo € = 4 — d, rie d — pa3MepHOCTb MPOCTPAHCTBA)
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NoKa3blBaeT, YTO YpaBHEHMs PEHOPMIPYIIEl B TAKOM MATHMEPHOM MPOCTPAHCTBE MapaMeTpoB oOHa-
PY2KHUBAIOT KPUBYIO HENOJBUKHBIX TOUEK, KOTOPAsl COAEPKUT UH(PPAKPACHO-TIPUTATUBAIOILHUN CETMEHT
npu € > 0.
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