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PLASMA PARAMETERS

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

The number density of particles: n=n, = @ 2-16Cm°

The plasmatemperature: T@5 @ 10X
Coupling parameter: G =Z%’/ak, T
Density parameter: —
yP r.=ala,
Time scale: t" =tw
p
Degeneracy parameter: Q =, T/E. 9,541, 0



Effective interaction potentials for plasma particles on the basis
of the method of dielectric response functions

The Fourier transform for effectivescreenedpotential:

F.q) =e £Q)1 Q)gcb’ W

where €,,(Q) is the dielectric responsefunction, / __((]) isthe Fourier
transform for micropotential.

The DeutschKelbg-Yukhnovskii potential which takesinto accountquantum
mechanicaldiffraction and symmetry effects
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Effective potentials for fully ionized plasma
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Effective potentials for fully ionized semiclassical plasma
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Effective potentials for partially ionized dense plasma

A The semiempirical Buckingham potential @ :

’ (5)
F(r) — zea . ze-Zr/rD (1 JIL)Z
2(r°+r,") '

A Interaction potential between free particle with charge (Ze) and non-perturbed
hydrogenatom )
al 1 c)2r/aB

r) =Ze° +—
J(r)= gerraB;B

(6)

A The effectivepotential for fi ¢ h aa tg eiméraction wasobtained on the basisof the
micropotential ©:
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O R.RedmerPhysRep282,35(1997)
b)[ Goldberger Watson Scattering theory/Moscow 1967,829.
c) T.S. RamazanoK.N. Dzhumagulova. e.a. Phys.Plasmas, 2009
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Effective potentials for partially ionized dense plasma &
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Effective potentials for a complex plasma

A For OCP:
bF (1) = é. n(q)exp(qr )
Vg o1+ bv Q) (1)

where p =1/k, T, n(q) Is théourier transform for micropotential.

A For multicomponent plasma
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The Coulomb potential as a micropotential

a) OCP
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Effective potentials for a classical complex plasma

The systemconsistsof dipoles Generalized chargeof dipole:
—p(0) 1) ;
Qs (D) _Ps( -PS( B2
For atomsand molecules P® =0 . The dipole moment P = P

/ab(r):Qa( mb( -)ér) — Fab(r) :an( mb( )'ael?

here ¢ isdielectric responsefunction
For systemof ions and dipoles.




Effective potentials for a semiclassical complex plasma

System consists of electrons and dipoles
2
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[1] Ramazanov, T.S.; Dzhumagulova, K.N.; Omarbakiyeva, Y.Rhj/s.Plasmas2005,9, 092702



Effective potentials for a semiclassical complex plasma

System consists of electrons and dipoles
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Effective potentials for interaction of particles in complex plasma

F(R)/K,T
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The polarization effective potential(some remarks)

The validity region 0<r,/2 == G <%fs



SCATTERING CROSS SECTIONS

The Calogero equation

99— 1y ()[cosd k 1) I0kr) sin a1 )N kY
dk0)=0 um=22L"0 limdkn= ¢

The transport cross section

Q=L H(1 9)sit(d? &)

b
|
The total cross section

Q7 (k) = 4p a (21 4)sifd *




Total scattering cross section

Our results

A

Golden, D. E., Bandel, H. W.
Phys. Rev., 1965, v.138, Al4

— Cromton R.W., Elford M.T.,
Jory R.L. Australian J.Phys.
v.20. 369 1967,

. . . . . . . : : _ —> Ramsauer C., Ann.Physik,
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[3] Y.A.Omarbakiyeva/ Vestnik NAN RK, N1(23)( 2007) 558



Differential cross section

aQ. _ lzea(ZI ﬂ)sm(ZfaP(cosq)u =1I7 a?(Q BHsih (¥R
e- H dw  4k? &% K™ 1 &

(cos ):

A WNBE
N
(@)
1

dQ/aw; a_*, sr
dQfdN pe; ST
H
N
1

§§§§§

®

1- Our results
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3- Teubner, P.J.O.; Lloyd, C.R.; Weigold, E. Phys.Rev. A1974,9, 2552

4- Burke, P.G.; Ormonde, S.; Whitaker, W.Proc.Phys.Soc.Londl967,92, 319.
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Reconstruction of -aglowot e dr
potential on the basis of the scattering phase shifts

Separable potential V(p, p)=/WpPWp

—

The Schroedi t : . N
S ereae O 2y (WA V(R PP = XD
P

e 2/a. p® 0,
1 /?w(p)/geg o ge‘
T- matrix Phase shift
- /w(p) W p) -
t(p, p,E)= 2
(P, P, E) s ) tand € )= imt(p, p, E)
- E- p?/2m Ret (p,p ,E)

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



Parameters of a separable potential

Theory of effective radius: kcotd = —Jla K _FL/ 2
s PP/0P
Atomic form-factor W( p) - €

a 2 % e 2dk 0§ a 2% a2 Rdk
kcotd (k)= kRegl - b= g Im 1o B =
%" p* o B /b’ - kP éﬁ

150 EI-OI/ b* -k
-1 =1|=r1k2
a 2
/ b a f
S=0 -45.399 0.4705 5.965 3.32
77.67 0.9 1.77 1.11
S=1

Schwartz C. 1961 Phys Rev 124 1468



Differential cross section taking into account exchange effects

dQ™(k.g) _3
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Scattering amplitude
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Differential cross section taking into account exchange effects

dQ/aw, pa *sr™
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Composition of a . dense semiclassical aluminum,
iron and tungsten plasmas

* Chemical reactions in metal plasmas

. 1 i +
* Saha equathnS nO = E nl+ eXp[b( )j7 '1on + 1%

r]lO+ = 2nll+exp[b( )e?7 tlr: + m

* conservation of number of nuclei:

conservation of total charge in the systemn



