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The nature of the layers near the electrode, which occur inthe case of dissipative flow of plasma 
in the channel of a powerful flow accelerator with a natural magnetic field, depends basically 
on the extent of the manifestation oftheHall effect [i, 2]. The nature ofthe layers near the elec- 
trode can be assessed according to the magnitude of the similarity parameter given below. 

The extent of the manifestation of the Hall effect can be assessed according to the magnitude of the 
parameter of exchange ~ [3]. In the case of small ~ (~-~ 0) when the ionic and electron trajectories of the 
electrodes into the depth of the flow of plasma is subject to the laws of the skin effect. However, where 
~ 1 the difference in the trajectories is substantial; this leads to the fact that the disturbances are propa- 

gated along the electron trajectory from the cathode [i], and an electromagnetic layer is formed near the 
anode. It can be said that the Hall effect, i.e., the transfer along the electrode trajectories, makes the layer 
near the cathode wider, and the layer near the anode narrower, so that in the case of a strongly expressed 
Hall effect, the layer near the cathode is distributed over the whole flow and only the layer near the anode 
remains. 

The thickness of the skin layer 6 s is determined by the diffusion of plasma in the magnetic field and 
according to the order of magnitude equal to 
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Here  L is  the length of the acce l e ra to r ,  R m is  the magnet ic  Reynolds number  (Rm>>l) , vM is the max-  
imum speed of outflow, c T is  the speed of sound at the inlet to the channel, X = 1-1, where  l is the length of 
the wave of the d is turbance in the longitudinal direct ion.  When l~ L, then k L ~ l .  

The th ickness  of the Hall  l a y e r  5 H is  equal to the th ickness  of the l aye r  of sc reening  of the p l a s m a  by 
the longitudinal Hall e l ec t r i c  cur ren t ,  which is p r e s s e d  by the acce le ra t ing  p l a sma  to the cathode. F o r  the 
channel of the slowly vary ing  c r o s s  sect ion in the s y s t e m  of acce le ra t ion  "e lec t ron  wind" we have [2] 

l'x M dP (x) M Ov 
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where the x axis  is  d i rec ted  along the channel.  

On the other  hand, 

c, aB c 0 B 2 c Op CCT2 Op 
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Hence, 

M VM ~ CCT2 9 
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Hence, 

,M ~ co~ \ =~-- is  

where w~ is the Hall p a r a m e t e r  in the inlet to the channel. 

We will introduce the dimensionless  relat ionship 

6H t { CT2 ~'/~ 
VM2 1 

Taking the above into account, when a < 1 the Hall effect prevails over the skin effect; when a > 1 the 

influence of the Hall effect is small. The condition for the appearance of the Hall effect can be written in 

the form 

R m CT2 

Hence it is seen that the Hall effect  is manifes ted most  s trongly on long wave disturbances,  i .e. ,  when 
the condition ~ < 1 is fulfilled. 

The p a r a m e t e r  X is  the p a r a m e t e r  of s imi la r i ty  of the p r o c e s s e s  near  the e lect rode.  Where • the 
influence of the Hall effect  is  insignificant; i .e. ,  symmet r i ca l  skin l aye r s  a re  fo rmed  nea r  the e lect rode.  If 
X<<I, then the influence of the Hall effect  becomes  significant. 
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