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We focus on two-species reaction-diffusion system involving two reaction processes A + A —
(@,A) and A + B — A. Reactants are subject to diffusive spreading with arbitrary diffusion
constants. Such a system was studied earlier at and below its upper critical dimension d. = 2 and
recently also in the presence of long-range spreading with Iractional Laplace operator 87 = 21—,
In the latter case, however, only long-range limit was explored (o > €), where e =d. —d =2 —d.
Our aim is to investigate the hybrid regime in which parameters o and e are of the same order,
i.e., & = O(e). Our primary theoretical tool is field-theoretic perturbative renormalization group
augmented with the approach of Honkonen and Nalimov. The model is renormalized to all orders
of perturbation theory, stable long-time asymptotic regimes are identified and time-decay exponent
of respective particle densities is calculated.

PaccmarpuBaeTcsl AByXyacTHUHAs peaKUHOHHO-IU((Y3HOHHAS CHCTeMa, BKJIOUAIOLIast Be peak-
unn: A+ A — (0, A) u A+ B — A. Pearupyouiye 4acTHIb NOABEPKeHb IUP(Y3HH C TPOU3BOJb-
HBIMH KO3d(pduuueHTaMH IUPPy3nu. Takas cucteMa H3ydyasjach paHee INPHU BepxXHeH KPHUTHUYECKOH
pasMepHOCTH d. = 2, a B NOCJefHEe BPeMs TaKXKe H B MPUCYTCTBHH LA/JbHOLEHCTBYIOLLETO Pacrpo-
CcTpaHeHHs ¢ ApoGHBIM onepatopom Jlamnaca % = 821 =) B nocsiennem ciyuae, oHaKo, HCCae0-
BaJICsl TOJIbKO AaJbHOAEHCTBYIOUIMH npefen (o > €), rae € = d. — d = 2 — d. Haiua uesb coctout B
HCCJIeJOBAaHHH TMOPHIHOrO PEXKHUMa, B KOTOPOM NapaMeTphl & M € — OJHOTO Mopsiika, T.e. o = O(e).
OCHOBHOH HCIOJIb3yeMbIH TEOPETHYECKHH WHCTPYMEHT — [OJIeBas TeOpPeTHKO-NepTypOaTHBHas pe-
HOpMaJIM3alMOHHAasl I'PyNMNa, NONOJHEHHAs MOAXOoNOM XOHKoHeHa M HanumoBa. Mozenb siBsieTcs
pPEeHOPMHUPYeMOH BO BCeX MOPSAAKAX TEOPHHM BO3MYILLEHHH, UTO MO3BOJHMJO ONpENENUTh YCTOHUUBbIE
HUH(ppaKpacHble aCHUMITOTHYECKHE PEXHMbl W BBIUHUCIMTb KPUTHUECKHH WHIEKC [/ pacrnafa cooT-
BETCTBYIOLLUX MJIOTHOCTEH YacTHL.
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