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ABSTRACT 
In the wide pressure range of the pure nitrogen and sulfur hexafluoride with small 
admixture of nitrogen (2,5%) the development of the breakdown during the formation of 
diffuse discharges initiated by runaway electrons and X-Ray was investigated. 
Nanosecond voltage pulses of both polarities with an amplitude up to ~300 kV and 
risetime of ~0.5 ns applied across the discharge gap did provide sharply nonuniform 
electric field distribution. Estimations of average propagation velocity of the ionization 
wave in the nitrogen and mixture sulfur hexafluoride with nitrogen were performed on 
the basis of data on dynamics of radiation intensity of the second positive (2+) nitrogen 
system from various regions along of the longitudinal axis of interelectrode gap. 
Interrelation between the glow dynamics and the local value of the electric field strength 
has been defined. The results showed that the breakdown is developed in the form of the 
ionization wave propagating from the potential electrode with the highest concentration 
of the electric field to the flat-grounded one. In the regions near the grounded electrode 
practically simultaneous increasing of radiation intensity is registered, that indicates on a 
possible change of the breakdown mechanism in this part of the discharge gap.  

    Index Terms - Gas discharges, electric breakdown, high-voltage breakdown, 
ionization wave propagation, spontaneous emission, electric fields. 

 
1   INTRODUCTION 

 IN recent years, increased attention is paid to the pulse and 
pulse-periodic discharges in the dense gases initiated by 
runaway electrons under conditions of inhomogeneous electric 
field distribution in the discharge gap. The main feature of 
such discharges is a generation of runaway electrons and X-ray 
in the gap, which affect, including, on the breakdown. In [1-9] 
it was shown, that these processes provide the formation of 
discharges in diffuse form at the excitation of gas medium by 
high-voltage nanosecond pulses of both polarities. It was 
proposed to call this type of discharge runaway electrons 
preionized diffuse discharge (REP DD) [3, 9]. The increased 
interest in the study of REP DD is due to the presence of a 
number of unresolved fundamental problems in this field of 
gas discharge physics. Among them are the process of the 
breakdown and discharge formation, refinement the 
mechanism of generation of runaway electrons and others, as 
well as opportunities of wide practical application of the high-
pressure non-equilibrium low-temperature plasma, in 
particular, for cleaning, oxidation and hardening of metal 
surfaces [3, 9]. 

It is known that the phenomenon of electrical breakdown of 
gas-filled gaps has a threshold character [10]. In [11-13] it was 
shown, that the breakdown of long gaps at high pressure of 
gases occurs in the form of the ionization wave which 
characterized by an amplification of electric field strength in 
the zone of its front. Features of formation of high-voltages 
nanosecond discharges in the uniform electric field have been 
analyzed in the reviews [14, 15]. In [1] the leading role of 
runaway electrons in the process of breakdown and subsequent 
discharge dynamics is noted, and in [16] the concept of 
breakdown of the discharge gap under these conditions of 
excitation in the form of the wave of a background electrons 
multiplication was presented. 

Currently the studies of formation and propagation of 
streamer at breakdown of elevated pressure gases are 
conducted actively [17-25]. The streamer propagation velocity 
was shown to increase with applied voltage [17-19]. For 96 kV 
in ambient air at pressure of 0.1 MPa, positive streamer attains 
velocity of 4 mm/ns [18]. The results of the numerical 
simulation are the same [19]. A complex feather-like structure 
of positive streamer observed in pure nitrogen was explained 
with a single electron avalanches connected to the main 
streamer channel [20]. The influence of gas or gas composition 
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on positive streamer velocity, its diameter was experimentally 
studied in [21]. It was shown, that the streamer velocity is the 
same for similar voltage and pressure in pure nitrogen, argon, 
nitrogen-oxygen mixtures with 20%, 0.2% and 0.01% oxygen 
admixture. In pure nitrogen and in argon the streamers can 
branch and have feather-like structure. In [22] discharge 
inception in air, in uniform background electric fields above 
and below the breakdown threshold was investigated. 3D 
particle simulations included a natural level of background 
ionization in the form of positive and O2

− ions. In [23] streamer 
discharge operated at applying two consecutive positive high-
voltage pulses to a point-plane gas-filled gap was investigated. 
The appearance of runaway electrons during streamer 
propagation was discussed in [24, 25]. At REP DD formation, 
the overlap of many electrons avalanches occurs and an 
ionization wave with transverse dimensions of the order of a 
centimeter forms [3, 5, 8, 9]. Note that the mechanism of 
volume discharge formation in uniform electric field at 
elevated pressure due to the electrons avalanches overlapping 
was suggested in [26]. At that, the seed electrons originated 
due to an external preionization source. 

The objective of this work is study of the features of 
development of the breakdown in an inhomogeneous electric 
field in the gases at pressure of 0.013-0.7 MPa during the REP 
DD formation. 

 

2  EXPERIMENTAL SETUP AND 
MEASUREMENT 

The block-diagram of the experimental setup is presented 
in Figure 1. The voltage pulse produced with the RADAN-
220 pulser was applied through a short transmission line (5) 
to an electrode with small radius of curvature (7). The 
potential electrode (7) was a tube (Ø ~ 6 mm) made of 100-
µm-thick stainless steel foil, and the grounded electrode (9) 
was a plate, which located at a distance of 13 mm from the 
edge of the potential one. The voltage pulse was registered 
with a capacitive voltage divider (6) located at the end of 
the transmission line (5). The impedance of transmission 
line (5) was several times higher than that of the forming 
line of the RADAN-220 pulser, making it possible to 
increase the voltage pulse amplitude across the gap up to 
~300 kV. The voltage pulse duration at a matched load was 
~2 ns, and the pulse risetime in the transmission line was 
~0.5 ns. The current through the gap was measured with a 
shunt (8) made of thin-film chip-resistors. The chip-
resistors were connected in series with the flat electrode (9). 
The current of runaway electrons beam (RAEs beam 
current) was measured with a collector (10) simultaneously 
with the discharge current and voltage pulse across the gap 
at the negative polarity of a voltage pulse. For the 
registration of RAEs beam current the anode (9) made of 
AlMg foil with diameter of 1 cm and thickness of 50 µm 
was used. A forevacuum pump was used for discharge 
chamber pumping. By means of the lens (3) 2 times 
magnified discharge images are formed on screen (2) with 1 
mm width split. Thus, the plasma radiation from different 

discharge gap regions was choosen. When the plasma filled 
this region, the photodiode PD025 (cathode is LNS20, 
Photek company, the pulse rise time is ~ 80 ps) (1) recorded 
the waveform of radiation intensity from this regions. The 
spatial resolution of this system was ~ 1 mm in the direction  
of the longitudinal gap axis. Signals from the capacitive 

voltage divider, shunt, collector, and photodiode were 
recorded with Tektronix DPO70604 digital oscilloscope (6 
GHz, 25 GS/s) (11). The detectors were connected to the 
oscilloscope via RadioLab 5D-FB PEEG coaxial pulse 
cables with standard N-type connectors and Barth 
Electronics 142-NM attenuators with a bandwidth up to 30 
GHz. The synchronization time of voltage across the gap, 
discharge current, RAEs beam current and discharge 
plasma radiation intensity pulses was no worse than 200 ps.  

Investigation of breakdown was carried out by means of 
registration of waveforms of discharge plasma radiation 
intensity from different regions along of the longitudinal 
axis of discharge gap, voltage pulses and current through 
the gap. Their relation with the breakdown phenomena will 
be discussed below. Discharge chamber was filled with 
pure nitrogen (N2) or mixture of sulfur hexafluoride (SF6) 
with 2.5% N2 admixture. The arguments in favor of these 
gases are following. Firstly, the radiation of the nitrogen 
second positive system (2+) is easily excited in nitrogen and 
nitrogen-containing mixtures in the gas discharge plasma. 
For example, it is observed in the positive column of glow 
discharge [27] and in a transverse discharge [28] in the 
nitrogen and air, in REP DD in nitrogen [29]. Secondly, the 

Π  state of nitrogen molecule – the upper state of the 
transitions of (2+) nitrogen system is effectively populated 
at high (150-200 V/(cm·Torr)) values of the reduced 
electric field strength [30], which are realized in the region 
of the ionization wave front during the breakdown of the 
discharge gap [31]. Third, the effective lifetime of the Π  
state of nitrogen molecule , which is determined by 
radiative and collisional quenching (1), is less than 1 ns at 
pressures higher than atmospheric [29]: 

1 · ·
 

1 ·
 

(1) 

 
Figure 1. Block-diagram of experimental: 1 – photodetector PD025 in 
metal box; 2 – screen with slit; 3 – lens; 4 – side window; 5 – 
transmission line of RADAN-220 pulser; 6 – capacitive voltage 
divider; 7 – high voltage electrode; 8 – current shunt; 9 - grounded 
electrode made of thin foil; 10 – collector; 11 – oscilloscope. 
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Figure 2. The dependence of effective lifetime of Π  state of the 

N2 molecule on nitrogen pressure. 

In (1) , ,  – pressure, temperature and Boltzmann
constant, relatively; ,  ,  the reaction rate constants
of collisional quenching of Π  state (2): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) 

In (1), (2)  , Π ,   ,     – population 
of the corresponding states. The dependence of   on 
nitrogen pressure, which was calculated in according to (1), 
is presented in Figure 2. Constants , ,  ,  were 
taken from [28, 32]. 

Thus, from the foregoing it follows, that the radiation of 
(2+) system of nitrogen is a convenient spatial-time 
indicator of the ionization and the excitation processes at 
breakdown of a gap during REP DD formation. Time 
resolution of the registration system of radiation is ~100 ps. 
The duration of breakdown stage depending on the gas 
pressure can vary from tens to several hundred picoseconds. 
Therefore, high-pressure gases were used to increase the 
breakdown stage duration and decrease the effective 
lifetime of the Π  state. It permitted to obtain more 
accurate information about the time evolution of radiation 
intensity from different discharge gap regions. 

3 RELATION BETWEEN THE EMISSION 
INTENSITY OF (2+) SYSTEM OF 

NITROGEN AND LOCAL VALUE OF THE 
REDUCED ELECTRIC FIELD STRENGTH 
The breakdown phenomena that occur in the discharge 

gap, when a voltage pulse of sufficient amplitude is applied 
across the gap are accompanied by increasing in a medium 
of degree of excitation and ionization. Therefore, the 
emission dynamics during the initial stage of discharge 
formation can serve as a source of information for the 
analysis of the breakdown process in the gap. 

It is known, that radiation of (2+) system of nitrogen 
dominates in the emission spectrum of REP DD in nitrogen 
and nitrogen-containing mixtures [29]. Note the factors, 

affecting the intensity and the time evolution of radiation of 
(2+) system of nitrogen. According to [33], the intensity of 
the spontaneous emission  is proportional to the 
population of the upper level of the transition Π  
and the probability of spontaneous emission  for the one: 

~ Π  ·  (3). 

The value , that is the reciprocal of A, is the lifetime 
of upper level of the transition Π  with respect to 
the spontaneous transition:  . Consider the 
dynamics of the population Π  state of the nitrogen 
molecule Π  at the stage of breakdown during the 
REP DD in nitrogen. It is known, that in a pulse discharge 
in nitrogen the direct electron impact, the radiative and 
collisional quenching is the main channels of increasing and 
decreasing of population of Π  state, respectively [12, 
34]: 

Π
 

· ·
Π

 
(4). 

In (4) ,  – the electron density and the rate 
constant of excitation of Π  state from the ground state 
by the direct electron impact, respectively. 

Let us establish the relation between a rate of excitation 
of Π  state and a signal from the photodetector, which 
register a radiation intensity of discharge plasma at 
excitation of nitrogen in REP DD. Since, the radiation of 
(2+) system of nitrogen dominates in the emission spectrum 
of the discharge plasma, then according to (3), the signal 
from the photodetector  is proportional to the 
population of Π : 

Π , (5), 

where  - the coefficient of proportionality, which does not 
change under the constant conditions of the registration of 
radiation during the experiment. Differentiate (5) with 
respect to time, we obtain: 

Π
 (6). 

Use (5), (6), we transform (4): 

· ·  

Π Π
 

 

(7). 

The left part of (7) is the rate of excitation of the Π  
state, and the right part of (7) can be determined from 
experimental data to within a multiplier . Represent (7) in 
the next form for further analysis: 

·  (8). 

The excitation rate constant  is determined by the 
electron energy distribution at the current moment and the 
cross section of excitation of the Π  state by direct 
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electron impact : 

  (9). 

Time derivative of (8) has the following form: 

·  

· ·  

 

(10). 

An electron density at the initial stage of discharge is 
determined by the process of direct electron impact 
ionization (11): 

· ·  (11), 

where  the ionization rate constant from the ground 
state of nitrogen molecule by direct electron impact. 
Substituting (11) into (10) we obtain: 

· · ·  

 

(12). 

Equation (12) establishes the relation between the values 
that can be obtained from experimental data (right side of 
(12)) and the values that depend on the local value of the 
electric field strength (left side of (12)). 

4  EXPERIMENTAL RESULTS AND 
DISCUSSION 

Experiments were carried out at the nitrogen pressure of 
0.013-0.7 MPa, as well as in mixture of SF6 with 2.5% N2 

at the pressure of 0.013-0.25 MPa. Examples of the 
waveforms of voltage pulse, current through the gap, RAEs 
beam current and intensity of radiation from cathode and 
anode regions in nitrogen at the pressure of 0.3 MPa are 
presented in Figure 3. Feature of discharge in such 
conditions is generation of the runaway electrons at the 
front of discharge current pulse (Figures 3b and 3c) and 
significant (~250 ps) delay of start of the radiation from 
region near the grounded electrode relatively of the one 
from region near the potential electrode (Figure 3d). 
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near the grounded electrode relatively of the one from the region near the 
potential electrode in nitrogen (1, 2) and mixture of SF6 with 2.5% N2 (3, 
4) versus a pressure at positive (1, 3) and negative (2, 4) polarity of the 
voltage pulse. 

 
The resistance of the discharge plasma is comparable to 

the characteristic impedance of the generator [35]. The 
second peaks on voltage and current curves before polarity 
reversal occur due to the back coming to the zone of 
discharge gap of a reflected voltage wave. Amplitude of 
RAEs beam current is decreased at increasing pressure of 
nitrogen and SF6 with 2.5% N2 admixture. Further, 
amplitude of RAEs beam current in SF6 with 2.5% N2 
admixture is less than its amplitude in the nitrogen. It 
correlates with results obtained in [6]. Delay of start of the 
radiation from the grounded electrode region depends on 
gas pressure and composition of gas mixture. From Figure 4 
it is seen, that the delay of start of radiation increases 
monotonically at increasing of pressure of nitrogen and SF6 
with 2.5% N2 admixture. The moment when the signal level 
from the discharge region achieved 5% relative to its 
maximal value was chosen as the moment of the onset of 
radiation. In this case, signal/noise ratio was greater than 2, 
and amplitude values of the signal from different regions 
did not differ more than about 1.5 times. At the breakdown 
in SF6 with 2.5% N2 admixture the delay of onset of the 
radiation from the region near the grounded electrode is 
higher than that in nitrogen. It can be explained by the 
influence of electron attachment to molecules of 
electronegative SF6. As well, polarity of voltage pulse 
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Figure 3. Waveforms of voltage pulses, current through the gap, RAE 
beam current and intensity of radiation near the potential cathode (1) 
and the grounded anode (2). Nitrogen pressure is 0.3 MPa.  
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influences the one. At a positive polarity of voltage pulse, 
the delay is smaller than that at the negative polarity (Figure 
4). It indicates that at positive polarity the velocity of 
ionization wave propagation is higher than that at negative 
polarity. The same results were obtained in [13, 17]. 
 

(a)                 
 

(b) 
 Figure 5. Discharge glow in mixture of SF6 with 2.5% N2 at pressure 
of 0.2 MPa at negative (a) and positive (b) polarity of the potential 
tubular electrode (atop).  
 
The propagation velocity of cathode-directed streamer was 
higher as compare to one of anode-directed streamer. 

The photos of discharge glow in the mixture of SF6 with 
2.5% N2 are presented on Figure 5. The REP DD forms at 
both negative (Figure 5a) and positive (Figure 5b) polarities 
of the tube potential electrode due to an overlap of many 
electrons avalanches heads. The same discharge forms were 
observed in other gases as well [9]. The seed electrons at 
negative polarity of electrode with small radius of curvature 
appear due to the preionization of gas by runaway electrons. 
At positive polarity of a voltage pulse, some of electrons in 
regions near the electrode with small radius of curvature go 
into runaway mode too. The high-energy electrons at the 
positive polarity of electrode with small radius of curvature 
were registered with an appearance of X-Ray, formed by 
runaway electrons (See, for example [36, 37]). At that, 
when a plasma appears near the anode the seed electrons in 
front of an ionization wave arise due to the X-Ray from 
anode. When ionization wave passes through the gap, the 
characteristic X-Ray originated from the gas begins to 
effect on discharge formation [8]. Special feature of REP 
DD formation at conditions under study is inversion of 
polarity effect, described in detail in [38]. 

 Based on the data on the delay of onset of the radiation 
(Figure 4), estimates of average propagation velocity of the 
ionization wave that passes discharge gap with length of 13 
mm were conducted. The range of velocities of ionization 
wave is ~ (2.1-6.5)×107 m/s in mixture of SF6 with 2.5% N2 
for pressures of 0.05-0.25 MPa and ~ (0.5-1.3)×108 m/s in 
nitrogen at pressures of 0.1-0.3 MPa. These values are 
higher than in [13], where the ionization wave front 
velocity is 0.53×107 m/s at the breakdown of 28-cm-length 
gap filled with nitrogen at pressure of 1.3×103 Pa (10 Torr) 
(voltage pulse with an amplitude of -21 kV and the rise 
time of ~20 ns). These values are higher as compare to 
those in atmospheric pressure air as well [18]. 

At the same time the possibility of passage of the front of 

high-speed ionization wave ((0.1-2)×108 m/s) at the high-
voltage (up to 300 kV) breakdown of a long gap (tens of 
cm), that filled with nitrogen or other gases at pressure of 
tens kPa was shown in [11]. The values obtained in this 
work for the ionization wave front velocity are in this 
range. It indicates the possibility of implementation of the 
breakdown in the form of an ionization wave under the 
conditions of experiment. 

The velocity of the ionization wave propagation depends 
on polarity of electrode with small radius of curvature, 
Figure 4. At positive polarity, the velocity of ionization 
wave is higher as compare to negative one. Likely, it takes 
place due to the higher value of the potential gradient in the 
zone of the wave front at positive polarity. 

One of the features of the breakdown at the studied 
conditions is the volatility of ionization wave front velocity 
in the regions located at different distances from the 
potential electrode. Estimates based on the data on a delay 
of onset of the radiation from different regions of discharge 
gap show that the ionization wave velocity is higher in 
regions located between the middle of the discharge gap 
and the grounded electrode. 

 
Figure 6. Dependence of the radiation intensity as a function of time and 
distance from the potential cathode. Nitrogen pressure of 0.7 MPa. 

Figure 7. Dependence of the rate of change of the radiation intensity as 
a function of time and distance from the potential cathode. Nitrogen 
pressure of 0.7 MPa. 
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Because the duration of breakdown stage increases with 
pressure, it enhances the accuracy of the information about 
the time evolution of the intensity of radiation at a given 
stage of development of the discharge. Therefore, to identify  

 
the features of the breakdown at conditions under study the 
dynamics of radiation from different regions along the axis 
of the discharge gap with step of 1mm was investigated in 
nitrogen at a pressure of 0.7 MPa. To reduce the random 
error the average of 100 waveforms of radiation pulses 
were recorded. The radiation intensity as the function of the 
time and the distance from the potential tubular cathode and 
calculated values of the time derivative of radiation 
intensity are presented in Figures 6 and 7, respectively. As 
can be seen from the graph, the delay of onset of the 
radiation increases monotonically with increasing distance 
from the cathode. Furthermore, there are two characteristic 
segments – lower (I) and greater (II) rate of radiation 
intensity rise for regions located at a distance of no more 
than about 10 mm from the cathode (Figures 6 and 7). 
Within the time interval of ~0.1-0.8 ns (segments I), the 
dynamics of growth of intensity is significantly different for 
the regions located at different distances from the cathode. 
This time interval can be corresponded with the stage of 
breakdown. The time interval of ~ 0.8-1.4 ns (segments II) 
corresponds to a more rapid increasing of the radiation 
intensity in the whole gap. It is important to note that the 
rate of rise of the radiation intensity is approximately the 
same in the whole discharge gap in the initial part of 
segment II. It can be attributed to the end of stage of the 
breakdown and consequently to the onset of the 
commutation stage characterized by the occurrence of the 
conduction current with approximately the same amplitude 
in any cross-section of the discharge gap. 

The calculated values of  (right part of 

equation (12), that is equal to the left part of equation (12) 

to within a constant), are presented in Figure 8. It is shown 
clearly from the figure that this value achieves the local 
maximum consequently in the regions from the cathode 
towards the middle of the discharge gap that corresponds to 
the breakdown stage. In regions located at a distance of ~10 
to 13 mm the time evolution of this value is approximately 
the same during the breakdown stage.  

Let us analyze why there is a local maximum of the left 
part of equation (12) in any regions in the range from 0 to 
about 10 mm. It consist from first  and second 

· ·  factors. It is known, 

that at the breakdown stage the electrons density increases 
monotonically with delay relative to growth of electric field 
strength [12, 13]. Consequently, the non-monotonically 
time evolution of second factor is the reason of local 

maximum of a product of these factors. Both,  and 

· · , depend on a value of local electric 
field strength, that influences on the electron energy 
distribution function. The rate constants of excitation 

 (9) and ionization   are the 
increasing functions of the electric field strength, because in 
these experimental conditions (nitrogen pressure of 0.7 
MPa, interelectrode distance of 13 mm, maximal amplitude 
of voltage pulse about 300 kV) the maximal value of 

reduced electric field  is about ~ 40 V/(cm·Torr) in 

the assumption of a homogeneously electric field 
distribution. As known, the optimal value of reduced 

electric field  for excitation of (2+) system of nitrogen 

is in the range of 150-200 V/(cm·Torr). Rate constant 

 is also increasing function of the electric field, 

because the ionization cross section achieves a maximal 
value at more high electrons energy as compare to the 

excitation one. Therefore, both,  and · ·
 achieve maximal values at the stage of the fast 

increasing of the electric field strength and on the peak value 
of the one. Decline of electric field strength in the regions 
behind the ionization wave front will lead to a corresponding 
decreasing of sum of these terms. It is seen clearly in the 
regions located at a distance of no more than 6-7 mm from 
the cathode. The breakdown of the remaining part of 
discharge gap occurs, firstly, at higher electric field strength 
due to takeout of potential of the cathode in the regions near 
the ionization wave front, secondly, at the increased electrons 
density due to preionization by  RAEs beam and X-ray. This 
fact can lead to as an increase velocity of the ionization wave 
front, as well as change the character of the breakdown of the 
remaining part of discharge gap. In the latter case, the 
breakdown of the remaining part of the discharge gap can 
occur at almost simultaneous increasing of the radiation 
intensity and the electrons density, accordingly (Figure 6). 
End of the breakdown stage and the onset of the 
commutation one is characterized by rapid, almost 
simultaneous increasing of the value of left part of equation 
(12) in the whole discharge gap (Figure 8). Apparently, it is 
caused by the rapid increase of the electron density. This is 

Figure 8. Dependence of the rate of change of  as a 

function of time and distance from the potential cathode. Nitrogen 
pressure of 0.7 MPa. 
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indicated by achievement of absolute maximum of right part 
of equation (12) in regions near the cathode, where the 
highest electrons density was measured under these 
excitation conditions [29]. The same results were obtained at 
positive polarity of potential electrode as well.  

5  CONCLUSION 
In this work, features of the breakdown stage during the 

formation of discharge initiated by runaway electrons and X-
ray in the gap with an inhomogeneous electric field filled 
with nitrogen or mixture of SF6 with 2.5% N2 admixture 
were investigated. It was shown, that the high-voltage 
breakdown of the gap with a nonuniform electric field 
distribution at elevated gas pressures and subnanosecond 
risetime of voltage pulse is occurred owing to the ionization 
wave characterized by amplification of the electric field 
strength in the region of its front. The average velocity of 
ionization wave is ~(2.1-6.5)·107 m/s in mixture of SF6 with 
2.5% N2 admixture at pressures of 0.05-0.25 MPa and ~(0.5-
1.3)×108 m/s at nitrogen pressures of 0.1-0.3 MPa at negative 
polarity of electrode with small radius of curvature. These 
values of the ionization wave velocity sort well with the ones 
of the high-speed ionization wave formed at the high-voltage 
breakdown of long gap. It was established experimentally, 
that the average ionization wave velocity is decreased, for the 
both when using of electronegative gas SF6 and when 
increasing of pressure of nitrogen and mixture of SF6 with 
2.5% N2 admixture. One of the features of the breakdown of 
the discharge gap at the investigated conditions of discharge 
excitation is to increase of the ionization wave velocity when 
it moves through the gap. Practically simultaneous increasing 
of the radiation intensity in regions near the grounded 
electrode is observed due to the increase of the electron 
density and increasing the electric field strength. This fact 
indicates to the possibility of changing the breakdown 
mechanism in this part of the discharge gap. 
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