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PLASMA  PARAMETERS

Partially ionized densesemiclassicalplasma (H, Cu, Al, Fe,
W) with the following parameters:

The number density of particles:

The plasmatemperature:

Coupling parameter:

Density parameter:

Time  scale:

Degeneracy  parameter:
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Effective interaction potentials for plasma particles on the basis 

of the method of dielectric response functions

The Fourier transform for effectivescreenedpotential:

(1)

where is the dielectric responsefunction, is the Fourier

transform for micropotential.

The Deutsch-Kelbg-Yukhnovskii potential which takesinto accountquantum

mechanicaldiffraction and symmetry effects:
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Effective potentials for fully ionized plasma

Å For ñe-iòandñe-eòinteractions a):

(3)
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ʘ) RamazanovT.S., DzhumagulovaK.N., Phys. Plasmas9, 3758(2002)

b) RamazanovT.S., GabdullinM.T. e.a. J. PlasmaPhys. 2009

Å For ñion-ionòinteraction: b):
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1 ïThe Debye potential;

2 ïThe DKY potential; 

3 ï(T.Ramazanov e.a, JPP, 2009)

4 ï(Ramazanov T.S., Dzhumagulova K.N., Phys. Plasmas9, 3758 (2002))

5ïDKY  potential for i-i  interaction;
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Effective potentials for fully ionized semiclassical plasma



Effective potentials for partially ionized dense plasma

Å The semi-empirical Buckingham potential a) :

(5)

Å Interaction potential between free particle with charge (Ze) and non-perturbed

hydrogenatom b):

(6)
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ʘ) R.Redmer. Phys.Rep.282, 35 (1997) 

b)ʄ.Goldberger, ʂ.Watson. Scattering theory. //Moscow, 1967,823p.

c) T.S. Ramazanov, K.N. Dzhumagulova. e.a. Phys.Plasmas, 2009

ÅThe effectivepotential for ñcharge-atomòinteraction wasobtainedon the basisof the

micropotential c):

(7)
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Effective potentials for partially ionized dense plasma a)

ʘ) T.S. Ramazanove.a // J. PlasmaPhys. 2009.
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Effective potentials for a complex plasma

Å For OCP:

(1)

where ,                is theFourier transform for micropotential.

ÅFor multicomponent plasma:
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The Coulomb potential as a micropotential

a) OCP:

b) TCP:
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The systemconsistsof dipoles. Generalized chargeof dipole:

For atomsand molecules: . The dipole moment:

here is dielectric responsefunction

For systemof ionsand dipoles.

This potential is very similar to the Buckingham screenedpotential:
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Effective potentials for a classical complex plasma
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Effective potentials for a semiclassical complex plasma

System consists of electrons and dipoles
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[1] Ramazanov, T.S.; Dzhumagulova, K.N.; Omarbakiyeva, Y.A. //Phys.Plasmas. 2005, 9, 092702



System consists of electrons and dipoles
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Effective potentials for interaction of particles in complex plasma
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The polarization effective potential (some remarks)
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The Calogero equation :
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The transport cross section : 

The total cross section :
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SCATTERING  CROSS  SECTIONS



Total  scattering  cross  section 
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Differential  cross section

1- Our  results
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Separable potential

The Schroedinger equation 

for s-wave

''

'
'

'' 2

''2

( ) ( )
( , , )

( )
1

2p

w p w p
t p p E

w p

E p

l

l
m

=

-
-

ä

T- matrix Phase  shift

'

'

Im ( , , )
tan ( )

Re ( , , )

t p p E
E

t p p E
d =

Reconstruction of short range ñelectron-atomò effective 

potential on the basis of the scattering phase shifts

[7] Y.A. Omarbakiyeva// VestnikNAN RK, N2( 2008)



2 2

( ) p bw p e-=Atomic form-factor

2 22 2 2 2

2 2 2 2 2 2

0 00 0

2

1

2 2
cot ( ) Re 1 Im 1

/ /

1 1

2

k ke k dk e k dk
k k k b b

E b k E b k

rk
a

d l l
p p

¤ ¤- -å õ å õ
= - -æ ö æ öæ ö æ ö- -ç ÷ ç ÷

=- +

ñ ñ

-45.399 0.4705 5.965 3.32

77.67 0.9 1.77 1.11
1S=

0S=

l b a 1r

Parameters of a separable potential

Theory of effective radius:
2

1cot 1 2k a k rd=- +

Schwartz C. 1961 Phys Rev 124 1468



Differential cross section taking into account exchange effects
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Differential cross section taking into account exchange effects

1 - Our  results  (polarization effective potential)

2 ïOur results (separable potential)

3 ïdata of experiment (J.F. Willams, J. Phys. B. 8, 1683    

(1975).)
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Composition of a dense semiclassical aluminum, 

iron and tungsten plasmas 

* Chemical reactions in metal plasmas:

*  Saha equations:
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* conservation of number of nuclei:

* conservation of total charge in the system:


