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Abstract 

Experimental and theo re t i ca l  investigations 
of the d is t r ibut ion  of currents t o  electrodes i n  
l i nea r  M.G.D. channel flows have been carried out. 
The experiments have been performed with two 
electrode configurations, the  f i r s t  being t h a t  of 
continuous electrodes, and the  second being t h a t  
of segmented electrodes. In  each case the elec- 
trodes were f ine ly  subdivided so  tha t  the current  
d is t r ibut ion  t o  the electrodes could be determined. 

Mixtures of nitrogen and argon a s  well a s  
nitrogen and helium have been used as the  working 
f lu ids ,  with potassium used a s  a seed material  i n  
all cases. The gas temperatures ranged from &00" 
K t o  2000 with the  pressure close t o  one O K  


atmosphere and flow ve loc i t i e s  of the  order of 
100 meters per second. 

Measurements of current  d is t r ibut ions  t o  
the electrodes and potent ia l  d is t r ibut ions  i n  t h e  
plasma were obtained fo r  conditions allowing 
wdFffuselt e l ec t r i ca l  currents t o  exis t .  A s  
expected, current concentrations were measured a t  
the edges of the  electrodes. 

The r e su l t s  of the  continuous electrode 
experiments were conyared t o  the  theory of 
Podolsky and Sherman ,and i n  addition were com- 
pared t o  the semi-empirical theory of ~ o ~ e r s ~ .  
This l a t t e r  theory assumes a current-dependent 
boundary condition, the r e s u l t  of which i s  t o  
remove the  mathematical s ingular i ty  found a t  t h e  
edge of an electrode. It was found t h a t  within 
the l imitat ion of the  averaging due t o  the  f i n i t e  
electrode sub-segment sizes,  good agreement between 
experiment and the theories of References 1and 2 
was obtained. 

Q
This work has been supported by the M . 1  .T. 

Center for  Space Research under NASA Grant 
N s G  k96. 

Three p a i r s  of tanta lum elec t rodes  with 
length t o  channel he igh t  r a t i o  of one h a l f  were 
employed f o r  t he  s tudy of segmented electrodes.  
The center  e lec t rodes  were fu r the r  subdivided 
i n t o  th ree  pieces t o  a l l o w  measurement of t he  
current  d i s t r ibu t ion .  

The r e s u l t s  of t h e  segmented e lec t rode  
experiments showed a cons iderable  smoothing or 
f l a t t e n i n g  of t h e  cu r ren t  d i s t r ibu t ion  compared 
t o  t h e  theory of Hurwitz, K i lb  and sutton3. 
Preliminary data  obtained with the  plasma i n  t h e  
nonequilibrium conduc t iv i ty  regime ind ica t e  a 
fu r the r  f l a t t e n i n g  of t h e  cu r ren t  d i s t r ibu t ion .  
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