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The non-equilibrium electron temperature in 
a streaming argon-potassium plasma was measured as  
a functionpof current densi ty  in the range 0,01 to 
10 amps/cm . The electron temperatures determined 
by the  potassium and sodium resonance l i n e s  were 
measured by the  l ine  reversal  method a t  gas temper- 
a tures  of 1 5 U O V K  and 2000°K. The opt ical  thickness 
of the  plasma has a lso  been e s t i m t e d  from the 
measurements. The temperatures measured from 
d i f fe ren t  l i n e s  d i f fe r  by about 100°K. The elec- 
t ron temperature a s  a function of the current 
density i n i t i a l l y  does not r i s e  as f a s t  as  the 
simple theory predicts.  The conductivity calcu- 
l a t ed  from the measured electron temperature was 
compaed with the measured conductivity. 

Measurements have a l so  been made of the 
non-equilibrium electron temperature and e l e c t r i c a l  

conductivity i n  an argon-potassium plasma under 
MHD conditions (i.e. with crossed e lec t r i c  and 
magnetic f ie lds) .  The scalar conductivity 
a = j /E$ and the Hall coefficient of the plasma 
were Zerlved from the e lec t r i c  f i e l d  potential  
d is t r ibut ion by assuming a uniform current density 
distribution. The conductivity has been theoreti- 
c a l l y  derived as a function of electron temper- 
ature and magnetic f i e ld .  The measured conductiv- 
i t y  i s  compared with the conductivity calculated 
from the measured electron temperature. A magnetic 
f i e l d  appears t o  cause the measured conductivity 
t o  drop from its R - 0 value (50% a t  B = 10 K f  ) . 
This theoret ical ly  unexplained resu l t  could be 
caused by short c i rcui t ing currents within the 
plasma. These and other possible disturbances 
are  currently under investigation. 
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