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THE DEVELOPMENT OF POTENTIAL ELECTRODE NEW CONSTRUCTION WHICH IS CATHODE
FOR OBTAINING OF NANO-SECOND VOLUME DISCHARGE GLOW IN THE AIR AT
ATMOSPHERIC PRESSURE

E.D. KURBANOV
Institute of Physics after G.M. Abdullayev of Azerbaijan National Academy of Sciences
AZ-1143, H. Javid, str., 33, Baku, Azerbaijan

The present paper is dedicated to investigations of nano-second pulsed discharge in the air at the atmospheric pressure. The new
construction of potential electrode, which is cathode with use of dielectric porcelain and fluoroplastic capping, has been developed. The
influence factor of capping on the rod with radius of curvature r=Imm on charge glow region size is shown. The mechanism of discharge
glow region expansion with formation of “running electrons” in cathode plasma has been considered.

The investigations of electric discharge in molecular
gases (air, nitrogen, CO, and etc) show that the appearance of
volume glow of diffusion type is observed at enough small
high voltage pulse width applied to discharge gap. Moreover,
the discharge current is usually decades of ampere. The
volume discharge at impulse width increase transits into
constricted bright spark channel. The existence conditions
and properties of volume discharge aren’t clear yet though the
many scientific papers are dedicated to their investigation [1].

The given paper is dedicated to investigation of nano-
second pulsed volume discharge glow in the air of atmosphere
pressure on potential electrode of dielectric cappings.

The nano-second high voltage generator with voltage
amplitude on output 80kV with 8ns impulse front width has
been developed for investigation carrying out. The
asymmetric system of electrodes with strongly homogeneous
field “rode-plane” has been chosen. The interelectrode
distance d is varied in limits 3-15 mm. The metallic grid with
step 1,5mm serves as anode. The voltage impulse of negative
polarity is applied to rode which is cathode with radius of
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curvature r=1mm. The porcelain tube is put on the rod with
the aim of focusing of charged particle flow. The tube
position is varied in respect of rod end in limits 1-5mm. The
fluoroplastic capping of squared shape is put on porcelain for
obtaining of volume charge glow. Its position in respect of
the tube hole is also varied in limits 1-5 mm. The pulsed
discharge is photographed with the help of digital video
camera Samsung 3500 Digimax 5.1x disposed behind anode.
At such camera position one can photograph the nano-second
volume discharge glow and define the influence factor of
dielectric cappings on cathode on glow region expansion.

As it is above mentioned, firstly the porcelain tube, the
position of which is varied in respect of the rod end, is put on
rod with radius of curvature r=Imm. The photo of pulsed
discharge when the tube is extended on Smm in respect of the
rod end is shown on fig.1. Then the fluoroplastic capping is
put on porcelain; the tube positions in respect of the rod and
fluoroplastic capping positions in respect of porcelain ones
are varied simultaneously. The discharge photos at such
cathode configurations are given on the fig. 1 (b, c).
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Fig.1. The photos of nano-second discharge glow at negative voltage polarity on potential electrode-rod (r=1mm) with different dielectric

cappings at different interelectrode distances d.

a- p=latm, r=Imm, d=10mm, porcelain tube is extended on 5mm in respect of rod end;
b- p=1latm; r=1mm, d=5mm, porcelain tube is extended on 1mm in respect of rod end; the fluoroplastic capping is extended on 3mm

in respect of porcelain end;

¢ -p=latm; r=Imm, d=15mm, porcelain tube is extended on 4mm in respect of rod end; the fluoroplastic capping is extended on 3mm

in respect of porcelain end.

As it is seen from the fig.1 the presence of bright white
glow of cathode captured by diffusion violet glow is common
fact for discharge glow photos. The violet glow probably
corresponds to decay lag of nitrogen excited molecules
(second positive band system) [2]. The observable white
glow is radiation of cathode plasma with relatively high
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temperature. The sizes of discharge glow region are on all
photos.

The region of bright white glow expands from 9mm up to
13mm at the presence of only porcelain tube on rod-cathode
and at simultaneous use of both dielectric capping it expands
up to 27mm (in 3 times)
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Similar region expansion of nano-second pulsed
discharge glow in the air at atmosphere pressure at the
presence of dielectric cappings on potential electrode one can
explain by the following way. From works [3,4] it is known
on advantages of dielectric capping use on voltage of power
frequency for surface modification of composition material
components and also for existence of stable flare discharge in
each positive semi-period of alternative voltage.The porcelain
capping serves for focusing of charged particle flow in the
strong field region and fluoroplastic capping serves for
accumulation of negative ions on its surface.

In our case the same situation with impulse voltage takes
place. The microexplosions from cathode surface leading to
formation of “running electrons” actively taking part in
ionizing processes near cathode and further movement of

discharge channel to the depth to anode, take place at the
supply on potential electrode of nano-second impulse voltage
of negative polarity because of crytical electric field strength
near cathode. The positive volume charge forming at this
situation accumulates on the surface of fluoroplastic capping
because of its small mobility, causes to field intensification
near cathode [5,6] and to field change in the zone“cathode —
porcelain - fluoroplastic”. As a result of this the ionization
processes with“running electrons” participation have the
more wide limits and distribute far from ionization primary
centers that leads to expansion of discharge glow region. This
phenomenon leads to formation of big namber of discharge
active products that can be effectively used for effective
purification of atmosphere from harmful impurities in whole
volume of reaction chamber.
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HAVADA ATMOSFER TOZYIiQi SORAITINDO NANOSANiYO QAZBOSALMASININ HOCMLI
ISIQLANMASINA NAIL OLMAQ MOQSODILO YENi KONSTRUKSIYALI POTENSIAL
ELEKTROD-KATODUN iSLONILMOSI

Mogalo atmosfer miihitinds normal tozyiqde nanosaniys impuls gazbosalmasinin todqiqine hasr olunmugdur. Farfor vo ftoroplastdan
hazirlanmig dielektrik bagliglar1 olan katodun — potensial elektrodun yeni konstruksiyasi islonilmisdir. Gosterilmisdir ki, ayrilik radiusu -
r=Imm olan elektrodun {izorindo yerlosdirilmis basliq gazbosalmasinin isiqlanma sahosinin Olgiilorino no doracodo tosir edir. Katod
oblastinda “qagan elektronlarin” omoalo golmasi vasitasilo isiqlanma sahosinin genislonmosinin mexanizmind baxilmisdir.

J.J. Kypoanos

PA3PABOTKA HOBOM KOHCTPYKIIMA NOTEHIUAJIBHOI'O DJEKTPOJIA — KATOJIA JIJIS
MOJYYEHMUSI OFBEMHOI'O CBEYEHNSA HAHOCEKYH/IHOI'O PA3PSIJIA B BO3JYXE TP
ATMOC®EPHOM JABJIEHNH

Hacrosimass cTaThsi HOCBSILEHA HCCIENOBAHMAM HAHOCEKYHIHOTO HMITYJIBCHOTO pa3psia B BO3AyXe NMpPU aTMOC(HEpPHOM JaBJICHUH.
Pa3paboraHa HOBasi KOHCTPYKLHS IIOTCHIMAJIBHOTO 3JIEKTPOJa — KaToAa C MCIOJIb30BAaHUEM JMAJIEKTPHYECKUX Hacalok u3 ¢apdopa u
¢ropornacra. ITokasaHa CTENEHb BIMSHHUS HAIMYUS Ha CTEPXKHE C PaJMyCcoOM KPHBHU3HBI - I=]MM Ha pa3Mepbl 00JIacTH CBEYEHHMS paspsia.
PaccMmoTpen MexaHH3M pacIIMpeHns: 00JIAaCTH CBEYEHUS ¢ 00pa30BaHHEM B MMPUKATOJHOI M1a3Me “‘yOeraromux dJIeKTPOHOB” .
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