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Macroscopic effects of internal noise on Fisher fronts
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Continuum representation of the dynamics of spatially
extended system subject to fluctuations is a very active
area of research in statistical mechanics and nonlinear
dynamics. An important instance is that of reaction-
diffusion systems subject to internal (or microscopic)
fluctuations. In the last years, particular attention has
been paid to the so called Fisher-Kolmogorov-Petrovsky-
Piscounov (FKPP) equation,1

∂ρ

∂t
= D∆ρ + ρ− ρ2 +

√
ρ/N η(x, t), (1)

where η(x, t) is a Gaussian white noise and N is approx-
imately the number of particles per unit volume.2 This
equation is also known as the Reggeon model, which pro-
vides a minimal representation of the Directed Percola-
tion (DP) universality class.4 Specifically, for N = Nc

equation (1) undergoes a transition between an active
phase (ρ 6= 0) and an absorbing state (ρ = 0).4–6 In
addition, for very large N À Nc the FKPP equation dis-
plays pulled fronts in which the active phase invades the
absorbing state.3 The properties of the front (velocity,
fluctuations, etc.) are extremely sensitive to microscopic
fluctuations. In particular, there are strong corrections
to the velocity of the front for finite N when compared
to the deterministic N →∞ equation.7

However, most of the studies of front dynamics in
the FKPP equation have been done in one-dimensional
setups. In this work we study what is the effect of

those internal fluctuations in the dynamics of the one-
dimensional front line of the two-dimensional FKPP
equation. Using a non-negativity preserving algorithm
to integrate equation (1),5,6 we find that the front rough-
ens in time and that its fluctuations can be described
asymptotically by the Kardar-Parisi-Zhang universality
class. Contrary to the standard perturbation theory or
the standard moving boundary approximation, the ef-
fective temperature effectively felt by the front scales as
Teff ∼ 1/ log N . This means that even in macroscopic
systems (N = 1023), internal fluctuations strongly influ-
ence the front dynamics.
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