Debye length

(shielding of Coulombic electric field)



Debye length

(each particle continuously moves, while keeping the same isotropic distribution)

Isotropic distribution model... only depends on the distance r from the central particle
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Z.... ion's valency number
(. = 1 for a proton)

¢.: electrostatic potential, p.: charge density... both depend on r
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Equation for electrostatic potential... V ¢. = — 4mp (r)
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Physical meaning of Lp => Debye shielding of Coulombic electric field
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No global Coulombic electric field exists in plasma systems.

Surrounding ions and electrons shield Coulombic electric field generated by each ion and electron,
which significantly reduces the effective range of Coulomb force between them in plasma systems.
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lon with a large valency number shields the electric field
weakly (T & Lp increase).



