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Abstract
Predator-Prey formulations are widely used in order to explain complex multi-scale dynamics in magne-

tised plasmas, as couplings between small scale turbulence and meso-scale structures such as Zonal Flows

or GAMs that are driven by, and that self-regulate the underlying small-scale turbulence[1]. Experimental

indications for such dynamics has recently been observed across various kinds of plasma devices[2]. Here we

present generic results from gyrokinetic simulations (using the GS2 code) performed in Z-pinch geometry,

which display a clear characteristic dynamical pattern akin to predator-prey oscillations[3]. Using a simple

least square method, one can fit a short sequence of data from the simulation with a Lotka-Volterra equation.

The approach allows direct determination of the effective growth rate of the prey, the effective damping rate

of the predator as well as the coupling rates. Parameter scans show that the zonal flow damping in this

particular simulation code is almost perfectly collisional, while the effective growth rate follows the basic

linear growth rate quenched by the zonal flow level. Similar, not so surprising results such as the increase of

the effective growth rate with collisionality due to increased zonal flow damping as well as a rather flat effec-

tive growth rate as function of the deviation from the marginal stability within the predator-prey range has

been observed. We suggest that the methodology can be applied to experimental measurements directly for

extracting effective growth and damping rates directly from the dynamics, and to more complex gyrokinetic

simulations in realistic geometry by including more elements in the fitting model.
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