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An improved analytic solution has been found for the wall potential in the joint sheath and

presheath region. The parameters of the new solution are determined using several derivatives

of the Bohm sheath differential equation at the wall [1]. In a recent publication, an analytic

solution were presented for both sheath and presheath regions [2]. There, two parameters of

the function where determined using two derivatives of the Bohn equation. All parameters were

given as a function of the wall potencial φw and the characteristic Bohm velocity, K. A new

analytic solution has been now determined where the wall potential is also determined using

new additional derivatives at the wall of the Bohm differential equation. If this procedure is

followed using previous publication, the results for φw were smaller, that is, that solution were

not completely right. For this reason, a new analytic solution is designed leading to predicted

good values for the wall potential φw. The new solution were in some way inspired in the

already publication, however now four derivatives are used instead of two. The reason to use

only the derivatives of the Bohm equation at the wall, is because as it is very well known the

solution of this differential equation in unphysical after the sheath region, this region is usually

considered until the derivative of the function becomes zereo. After that the solution potential

starts to increase, instead of decreasing and it never goes to zero as it should be, in the main

plasma, this problem is avoid by considering a presheath region. This is the reason that, the

most convenient way is to use only the derivatives at the wall, that is, the place only near the

wall, where the differential equation could be considered right. The new results present good

behavior in the sheath region as well as in the presheath one. Furthermore the potential and

electric field are zero in the plain plasma, at it should be. Several figures will be shown for the

potential at different values of the dimensionless characteristic Bohm velocity, K.
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