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ABSTRACT

Fragments of rocks start their life after removal from their original position. Natural elements take over
the formation of the resulting pebbles. Much is known about the shape evolution of a single pebble
[1, 2, 3]. Generally speaking, the volume and the shape of the particle is governed by the average size
of the objects it collides with. However, because in natural phenomena colliders evolve, too, abrasion of
the fragments never happens in a solitary manner rather it should be treated as a collective phenomenon.

We study the evolution of the particle size probability distribution and a seek stationary distribution via
assuming binary collisions in a population of large number of pebbles. We identify the possible physical
processes that drive the mass loss in a binary collission event. These physical models should account for
the actual particle size distribution, the relative velocities of the particles and the collision energy.

The obtained collisional models are used to drive the collective evolution of the population from some
initial distribution. The associated Fokker-Planck equation is derived. Employing both discrete stochastic
simulations and a direct simulation of the Fokker-Planck equation it is demonstarted, that both the pysical
assumptions on the binary collisions and the initial distribution of the population determine the emerging
stationary distribution. Stable and unstable attractors are identified. We identify cases analytically in
which unimodal or bimodal particle size distribution are obtained in the stationary state.
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