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PEIIEHUE IBYMEPHON CAMOOPIAHU30BAHHO-KPUTHYECKOM
MOJAEJIN MAHHBbI

A. B. [loonaszoe

B pabote npezacraBieHo MMojHOE pelieHne Moaen MaHHbI — IByMEPHOM KOHCEpBAaTUBHON
MOACIIM TUIIa KYy4YHM IICCKa C H3O0TPOIHBIMH B CPEAHCEM IIpaBHUJIaMH IHEpEaadyu ICCUUHOK.
[Tokazarenu pachpeesieHuil JIaBUH IO OCHOBHBIM XapaKTepUCTHKaM (pa3mep, IUIOLIajb,
NEPUMETP, AJIUTEIBHOCTb, KPAaTHOCTb OINPOKHU/BIBAHMS) OIpPENENIEHbl Ul 3TOW MOJIENN Kak
AQHAJIUTUYECKH, TaKk W  4uciIeHHO. [Ipemmaraemoe  pelleHHe  OCHOBBIBAETCS  HA
HpOCTpaHCTBCHHO-BpeMeHHOfI ACKOMIIO3UIIMN JIaBUH, OIIMCBIBAEMBIX IIOCPCACTBOM CJIOCB U
BOJIH ONPOKHUJBIBAHUSA, a TAK)K€ — HA PA3ACICHUHU JBWKEHUS IICCUMHOK Ha HAINPABICHHOE U
HeHanpasiaeHHoe. [lepBblii IpoLecc MOXKET HHTEPIPETHPOBATHCS B TEPMUHAX JUHAMHKHU
AKTHUBHBIX YaCTHUL], IJII KOTOPbIX OIINCBIBAOTCA HCKOTOPBIC (pmnqecm/le CBOMCTBA.

Knwouegvie cnosa: CamoopraHu3oBaHHasi KpPUTUYHOCThb, MacliTaOHas WHBApPUAHTHOCTb,
CTENEHHbIE paclpeesieHusl, KOHEYHO-Pa3MEpPHBIM CKEWJIMHT, MOJEIM Ky4dd IIecKa, MOJEJb
MaHnHBI, CIIOM ONIPOKU IBIBAHHSI, BOJHBI OMTPOKHILIBAHHSI

SOLUTION OF TWO-DIMENSIONAL SELF-ORGANIZED
CRITICAL MANNA MODEL

A. V. Podlazov

We propose a full solution for Manna model — two-dimensional conservative sandpile model with
the rules of grains redistribution isotropic at the average. Indices of the probability distributions of
avalanches main characteristics (size, area, perimeter, duration, topplings multiplicity) are determined for
this model both from theory and from simulations.

The solution bases on the spatiotemporal decomposition of avalanches described in terms of toppling
layers and waves. The motion of grains is divided into directed and undirected types. The former is
treated as the dynamics of active particles with some physical properties described.

Keywords: Self-organized criticality, scale invariance, power laws, finite-size scaling,
sandpile models, Manna model, layers of toppling, waves of toppling.



