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*In the calculation of parameter TJ, the following values were 
used. R0 "'63 cm-sec-deg-caP; Cv =0.42 cal-em-•; v"' 3.2 x 105 

cm-sec-1 ; N "'cN0 , where c is the molar concentration of the 
impurity, N0 "'2.23 x Hf2 em-•; for Ag+, Br-, and K+ ions, in 
accordance with [1], Sis equal respectively to 2.48, 4.85 and 
8. 75 x 10-14 cm2 • 
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l. Using a high-sensitivity electron-optical con­
verter Demidov, Skachkov, and Fanchenko [1] were 
able to photograph the space-time development of 
a spark channel excited by discharging low-capac­
ity condensers; on the basis of these photographs 
these authors conclude that the rate of expansion 
of the channel is 60-8.,.0 km/sec at the initial 
stage of the discharge. 

It is our contention that these photographs are 
subject to a somewhat different interpretation than 
that given by the above authors. First, it should 
be noted that the extremely high rate of expansion 
of the channel is determined in a time interval of 
0.25-0.5 nsec, in the course of which the channel 
radius is no greater than 15--30 1-'· There is rea­
son to believe that in this time period one is not 
observing the stage corresponding to hydrody­
namic expansion of the channel, but rather the 
preceding stage, i.e., the streamer discharge. 
For example, according to the data of Saxe and 
Chippendale, [2] who obtained frame photographs 
of the development of a streamer with an electron­
optical converter, propagation of the streamer in 

a discharge gap 1 em in length continues for ap­
proximately 4 nsec, in which time the diameter 
of the luminous streamer remains smaller than 
100/-(. 

It is reasonable to assume that in the discharge 
studied in [1] the streamer diameter is finite as it 
moves from one electrode to the other and that the 
"channel expansion" observed in the photographs 
in Figs. 3-4 of [1] may actually characterize the 
geometric shape of the head of the streamer and 
its expansion. 

To resolve definitely the question of the rate 
of expansion of a channel in a spark discharge in 
its initial stages of development it will be neces­
sary to carry out additional investigations similar 
to those in [2], in order to determine the radius 
of the initial channel at the instant it bridges the 
interelectrode gap. 

2. Demidov, Skachkov, and Fanchenko give data 
for the curvature of the current growth at the ini­
tial time, which is calculated on the basis of the 
known capacitance, the period of natural oscilla­
tions, and the gap voltage; the ohmic resistance, 
however, was neglected. 

Investigations carried out by us have shown 
that for a hard spark discharge in air with ener­
gies of 0.01-1.0 joules at capacity values ranging 
from 500 to 5500 pF the maximum value of the 
curvature of the current growth is actually deter­
mined to a considerable degree by the resistance 
of the arc channel. In this case the maximum 
value of the curvature of the current growth is 
not reached when the current appears, but starts 
several nanoseconds later, when the current is 
approximately 500 A. [3,4] At small capacitance 
values the curvature of the current growth is still 
appreciably smaller than the quantity U/L (U is 
the gap voltage and L is the inductance of the 
discharge circuit). 

On the basis of these data it may be assumed 
that the values of the curvature of the current 
growth given in [1] are too high. 
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