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The formation and amplification of the magnetic field in initially unmagnetised plasmas is a

longstanding question in plasma physics, with relevance for both astrophysics and laboratory

experiments. The current filamentation instability (CFI) was recognised as a mechanism capable

of generating a strong magnetic field [1].

In this work we explore the onset and development of the CFI in counterstreaming non-

relativistic electron-ion plasmas. Leveraging two-dimensional kinetic simulations performed

with the semi-implicit energy conserving code ECsim [2], we investigate the evolution of the

instability on ion time scales. The impact of different ion-to-electron mass ratios and different

initial anisotropy values is analysed. It is found that the magnetic field energy, which grows

during the linear phase of the instability, remains constant after saturation. The field presents a

filamentary structure which evolves in time towards larger wavelengths with a rate ∝ tα , where

α = 1−1.5. The coalescence process is supported by the ion anisotropy, which is characterised

by a sudden drop during the linear phase of the instability, but it then continues to decrease

slowly. At the end of our simulations (after few thousand ion plasma periods), while the elec-

trons are completely thermalised, the ion distribution function still shows the presence of two

beams with a high level of anisotropy.
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