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We consider the reaction-diffusion system of two-species with an anomalous superdiffusion undergoing the
annihilation and coagulation reactions A + A → (0, A) as well as the trapping reaction A + B → A.
The superdiffusion is modeled via long-ranged Lévy flights represented by random walks with step-lengths
obeying a Lévy distribution P (r) = r−d−σ (a heavy-tailed probability distribution) with control parameter
0 < σ ≤ 2. This system for the case of the ordinary diffusing Brownian particles is known to demonstrate
scaling of particle density and density correlation function of target particles B with nontrivial universal
exponents including anomalous dimension for d ≤ dc (fluctuation-dominated kinetics), where dc = 2 is the
upper critical dimension [1, 2].

It is well-known, that replacing the diffusive propagation with long-ranged Lévy flights modifies the dynamics
of reactive systems [3]. Moreover, when the diffusion is anomalous as when the particles perform such Lévy
flights, the upper critical dimension depends on the Lévy index σ [3, 4]. We are interested in the question how
superdiffusion modifies the scaling of observable quantities below the upper critical dimension d ≤ dc = σ.
We have applied the renormalization group formalism [5] for the system under study and calculated the decay
exponents of the particle density as well as the density correlation function in the case of the Lévy flights. We
have performed the numerical simulations of the studied system as well, obtained quantitative estimates for
the decay exponents are in good agreement with our analytical results [6].
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