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Dimensionless parameters of dusty plasmas

Coupling parameter of dust grains:

- average intergrain distance  

; - dust grain charge

Dimensionless screening parameter defined as follows:

where - plasma Debye radius

- electron (ion) Debye radius

Coupling parameter of plasma:

where -average distance between plasma particles
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Renormalization of plasma particles 

interaction
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Macroscopic force, which

takes into account the

collectiveevents

Microscopicforce of

interaction between

plasmaparticles

Probability

density

Generalized Boltzmann -Poisson  equation

*Baimbetov F.B., Arkhipov Yu.V., Davletov A.E. Thermodynamics of partially ionized hydrogen plasmas: Pseudopotential 

approach in chemical models. Phys. Plasma 2005, v.5, p. 315-321



Solution to the generalized Boltzmann-

Poisson equation

For the three component plasma of interest the solution to the

Boltzmann ïPoisson equation takes the form

with

(1)



Micropotentials 

The buffer plasma is considered fully ionized and electrons and ions

interact via the Coulomb potential:
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The micropotentials of interaction between charged particles
and the dust grain are obtained from electrostatic images

Micropotentials

Micropotential of grain ïelectron interaction:
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Micropotential of grain ïion interaction:
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The micropotential of interaction between dust grains

Micropotentials

where
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*V.A. Saranin, UFN vol. 169, No. 4 (1999).

Interaction between dust

particles occur due to an

infinite numberof images*
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Results

Macropotential of electron-electron interaction:

Fig.1. Dependence of electron-electron
macropotential on dimensionless distance.
Blue curve: macropotential (

). Red curve:
micropotential with the same plasma
parameters.
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Fig.2. Dependence of electron-electron
macropotential on dimensionless distance.
Blue curve: macropotential (

). Red curve:
micropotential with the same plasma
parameters.
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Results

Macropotential of electron-proton interaction:

Fig.3. Dependence of electron-proton
macropotential on dimensionless distance.
Blue curve: macropotential (

). Red curve:
micropotential with the same plasma
parameters.
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Fig.4. Dependence of electron-proton
macropotential on dimensionless distance.
Blue curve: macropotential (

). Red curve:
micropotential with the same plasma
parameters.
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Results

Macropotential of proton-proton interaction:

Fig.5. Dependence of proton-proton
macropotential on dimensionless distance.
Blue curve: macropotential (

). Red curve:
micropotential with the same plasma
parameters.
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Fig.6. Dependence of proton-proton
macropotential on dimensionless distance.
Blue curve: macropotential (

). Red curve:
micropotential with the same plasma
parameters.
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Results

Macropotential of grain-electron interaction:

Fig.7. Dependence of grain-electron
macropotential on dimensionless distance.
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Fig.8. Dependence of grain-electron
macropotential on dimensionless distance.
Blue dashed curve: macropotential (

). Red dashed
curve:

Black solid curve:
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