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Experiments Concerning Equilibrium and Nonequilibrium
Conductivity in a Seeded, Thermally Jonized Gas.

By

Fujihiko Saxao

Abstract: Measurements of conductivity were made in a plasma composed of argon or

helium seeded with potassium vapor. The gas temperature was between 1300°C and

1700°C; the pressure, 1 atm; and the potassium concentration was between 0.01 and 0.5
mole-percent. The current density 1'.anged from 1075 amp/cm? to 2 amp/cm?

Tt was found that the current density-conductivity relation can be divided into three
parts according to the value of current density. (1) At a small current density, conductivity
is independent of the current density but strongly dependent on the gas temperature.
(2) At a large current density electrons are heated to a higher temperature through
the Joule heating. It is the electron-temperature that determines the fraction of ionization.
Thus the conductivity increases with the current density, and depends only weakly on

the gas-temperature. (3) At intermediate region of the current density electrons are

heated, but since their number density is relatively small, the fraction of ionization is
still determined by the gas-temperature. On the other hand, in argon at those temperatures
in our case, mobility of electrons is reduced by heating of clectrons. Thus in this region,

conductivity decreases with increasing current density.
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