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ON THE POSSIBILITY OF THE QUASI-SPHERICAL ELECTROMAGNETIC EXPANSION OF THE TOTALLY MAGNETIZED PLASMA
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The drift dynamics of the magnetized plasmas in the crossed electric 
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 in the case 
[image: image4.wmf]2

2

4

c

m

n

B

i

i

p

>>

r

 is investigated. The layered  current structure in the plasma sphere is proposed,  where the closed current loops result in the radial quasi-spherical expansion of the ionized matter and the electromagnetic fields. In view of some features of the topology on the sphere the combined structure of two adjacent current layers is considered so that the electric  
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 fields and the azimuthal  current  
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 redirected from one layer to another near the poles with  
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[1,2]. The role of the magnetized plasma is reduced to the generation of the charges and currents by the violation of the electric quasi-neutrality of the ionized matter. In addition, the electromagnetic wave is reflected from the layered current structure, what gives rise to the slowing-down of the electromagnetic  wave  [3]. Making use of the relatively small amount of the summary redirection area between all adjacent layers jointed in pairs  and introducing the average values of the physical quantities on the spherical surfaces, one can obtain the following equation for the averaged radial component of the electric field  
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where the Lagrangian invariant 
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 maintains the unification of the current layers and the value 
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 corresponds to the effects that connected with the electromagnetic fields’ reflection from the currents flowing in the layers  [3]. The equation (1) is similar to the cylindrical wave  Grad-Shafranov’s equation that was obtained in the paper [4]. 

The possibility of the expansion for the combined structure of the intergalactic ionized gas  and corresponding electromagnetic fields on the size scale of Universe is considered. It is shown, that for the presently accepted parameters of Universe by the ionization degree of the intergalactic gas 
[image: image14.wmf]8

10

~

-

n

n

i

 the  attractive gravitational force that act on the ionized intergalactic gas is much less than the electromagnetic force resulting in the plasma and electromagnetic fields’ expansion:
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Here 
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 is the gravitational constant, 
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 is the size scale of Universe. This allow to suggest that along with the Friedman expansion  there exists the additional electromagnetic expansion [5].

References
[1]. A.V. Gordeev. Preprint No. 6578/6 (Kurchatov Inst., Moscow, 2009).
[2]. A.V. Gordeev. Preprint No. 6589/6 (Kurchatov Inst., Moscow, 2009).
[3]. L.I.Rudakov, M.V,Babykin, A.V. Gordeev et al, in Generation and Focusing of High-Current Relativistic Electron Beams, Ed. by L.I.Rudakov (Energoatomizdat, Moscow, 1990), p.280 [in Russian].
[4]. A.V.Gordeev.//Plasma Phys.Rep., 27, 769 (2001).

[5]. A.V. Gordeev.//Plasma Phys. Rep., 36, 30 (2010).

1

_1321386457.unknown

_1324717037.unknown

_1321385050.unknown

