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Abstract — The electroconvection in a perfectly insulating liquid between two infinite par-

allel plates is a classical EHD problem. When an electric potential high enough is applied be-

tween the electrodes, injection of charge occurs at one of the electrodes. The electric force 

pushes the charges and the liquid is set into motion for a value of a stability parameter above a 

linear threshold Tc. This linear stability problem has been studied experimentally, analytically 

[1] and numerically extensively. If the electric potential is increased beyond the value corre-

sponding to the linear stability parameter, we enter the non-linear regime. The weakly non-

linear regime was studied analytically by Atten and Lacroix[2]. The highly non-linear regime 

has been analysed using different numerical methods in several papers [3-5]. In this work we 

study present some results about the highly non-linear regime of the problem. If the applied 

potential is further increased, several bifurcations appear and the flow pattern changes ac-

cordingly. Depending on the value of the ionic mobility, different branches may appear. We 

present a map of these non-linear branches for several values of different parameters. Refer-
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