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V-1 Characteristic of DC Discharges
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Plasma Parameters Non-Thermal Arc Thermal Arc
Equilibrium State Kinetic LTE
n, [1/m3] 10°< n, < 10% 1022 < n, < 10%
Pressure [Pa] 0.1<p<10° 104 < p <107
T, [eV] 02<T,<20 1.0<T,<10
Tyes [EV] 0.025 < Ty, < 0.5 Toes = Te
Current | [A] 1<1<50 50<1<104
E/p [V/m-Torr] High Low
IE [KW/cm] IE<1.0 IE>1.0
Transparency Tranparent Opaque
Luminous Intensity Bright Dazzeling
lonization fraction Indeterminate Saha Equation
Radiation Output Indeterminate LTE
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Current at operating point

/

, =1, +1, i1=iO+Ai1
L, =1, i2 =iO-I—Ai2
1, =0 i3=Ai3

L =1, +1;, = Al =Al, +1,
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ALLR + LE(AI2)+V'AI2 =0
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| l,
dv
oo [ R L
d v L
; 0 .
dAl, _ “ I3 V
V, = " +V, +V'Al
d°Ai, +(1'+ 1 )dAiz N 1 (v' +1)Ai 0
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Linear, homogeneous second-order differential equation

d’Ai, +(v'+ 1 )dAi2 N 1 (VI+1)Ai 0

dt? L RC/ dt LC\R >
\ J \ J
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Solution:

Aiz —cet = AF+al+b=
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Stable solution when <

V
\b>0:>E+1>O

1- The criterion that R<L/(|v’|C) 1s usually met
2- v’>0 every intercept of the load line with the arc characteristic

leads to a stable point.
3- v’<0 stable point when R>|v’| -> Load line must intercept the

characteristic line from above
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1- v’>0 every intercept of the load line with the arc characteristic

leads to a stable point. A& C
2- v’<0 stable point when R>|v’| -> Load line must intercept the

characteristic line from above B & D are not; E Is
(The criterion that R<L/(|v’|C) 1s usually met)




