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The electric current passage in gases connected with the plasma creation, in
which complicated and different phenomena are passing [1].

The essential meaning depends on the burning voltage of the glow localized
discharge U and the discharge current | on the discharge gap length, or the rod
electrodes |, .length. For small values of |, localized discharge operates on a large

voltage U and with a large current density j,. With the increase of |, the burning
voltageU;, the current density j, decreases almost linearly and the discharge
current | growing.

The dependence U=f (1) is occurred to the certain length of rod electrodes
|, after which the volt-meter feature behaves differently. In localized discharge

with diameter D=4,6-10"m, the number of electrodes N=16, and the neon
pressure p=21,33 Pa, reaching the length I, =0,152m the voltage drop of

combustion is terminated and the bit | increases, assuming the constant current
density j,. The characteristic dependence is observed until the end of the

discharge gap [2].
Unlike the glow discharge with the flat-parallel intervals in a localized
discharge, volt-meter dependence U=f (IC) do not characterized the discharge with

a variable distance between the electrodes but describes category with changes of
electrode surface [3]. With the short length |, the discharge occurs in an abnormal

mode. When 0,88<1,<0,152 m in the curves 1 and 2 behavior an abnormal

discharge reflects. When |, =0,138 m,l—[‘; =3 the effect of the ends is rather small.

In the point where |, =0,152m, the normal discharge mode starts. However, the

observations made with the rod cathodes indicate that they are in all regimes of
combustion, when 0,152 <|. <0,21m is completely covered by the discharge. Free

areas from the discharge on rod electrodes are not observed.
The same volt-meter feature is observed in other gases, in both inert and
molecular. The difference is in character of burning voltage drop Uy. The study

U=f (IC) Is depending on the gas pressure shows that at small pressures in the

64



anomalous mode, there is a steep voltage drop burning, and with the increase in the
mode there is an anomalous segment of the curve U=f (I, ).

When measuring the current-voltage characteristics of the discharge at
different length of rod electrodes a family of curves was obtained U=(p(|),

through every 0.01 m, in which the characteristic feature is detected (Fig. 1).
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Fig. 1. The volt-ampere characteristic of the discharge in terms of the
different lengths of the electrodes and stable pressure

With increased |, in the neighborhood of the discharge current 9-10~° A. But
extreme has been observed. When 1, =0,16 m has clearly defined maximum (in

| =6-1072A), and minimum (when 9-107%).
Following the extreme, the slope of the volt-ampere characteristics changes,
whereby the dependence of U=(p(|) goes to the large discharge currents at the

weak voltages of increase burning.

At the moment of discharge transition due to the extreme the expansion of
cylindrical plasma’s column diameter of total radiation and increased in the
brightness are viewed visually clearly.

This effect is due to the discharge transition in the hollow cathode mode, as
with the length increasing of the discharge gap, the square rod of cathode and the
ionization and excitation of neutral atoms by electrons increase too. For this
reason, the slope of the volt-ampere characteristics changes too.
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JOCJIIZKEHSA ITPOBJEMUA OIITUMAJIBOI'O BUBOPY MIPHOCTI
JA11P ITPHU BUSBJIEHHI I PO3PISBHEHHI CUT'HAJIIB HA ®OHI
BIJIOT'O IYMY
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1Haui0HaﬂbHa axkaoemis [lepaicasroi npuxopOoHHOI cayaicou Ykpainu iveni

boeoana Xmenvnuyvroco, m.Xmenonuyvkutl, Yxpaina.
Z)Gl/lefleuubKuﬁ HayioHanbHul yHisepcumem, M. XmeroHuybkui, Yxkpaina

HNuckpetrne neperBopenns Oyp’e (AIID), B cuny ocoOauBOCTE MeXaHI3MY
peanizailii, BOJIOJI€ IUIMM pPSAJIOM JOJATKOBUX BJIACTUBOCTEH, uepe3 110, HE
3aBXKJIH BUKOPHUCTOBYETHCS 1H)KCHEpAMHM JIUIIE JUIS JTOCTIDKCHHS CIEKTPabHOT
CTPYKTYPU CUTHAJIB. 3 PO3BUTKOM €JIE€MEHTHOI 0a3u By3JiB LHU(PPOBOi 0OpOOKH
CUTHAJIIB Ta 00YMCIIIOBAJILHOI MOTY>KHOCTI CHEIladi30BaHUX MPOIECopiB, U poBa
00poOKa CHTHAJIIB ToYajia 3A1MCHIOBATHCHh HA MPOMDKHIN YacTOTi, IO BIJKPHIO
IIUPOKUN CHEKTP 1i MOXJIMBOCTEH JJIg OUTBIN ITMOOKOT MaTeMaTUYHOI OOpOOKH.
OmauM 13 OCHOBHHUX MEXaHI3MIB Takoi 00poOku, Ha cworomHi, € 1D, ado
Moau(IKOBaHUM «BUIKHI» BapiaHnt i1 peamizarii LLIJIII®. Came npu peanmizarii
JII® Ha mpoMikKHINA 9aCTOTI YITKO MPOSBUINCH HOTO JOJATKOBI BIACTUBOCTI, 1110
NOJISITAIOTh B HASBHOCTI (UIBTpyrouoro e(ekry caMoro MexaHi3My Marema-
TUYHOTO TiepeTBopeHHs. Ciix BiAMITUTH, 10 (GinbTpyrodi BaactuBocTi 1D nms
TapMOHIMHUX CUTHAIIB JIETaJLHO BUBYEHI 1 OMHMCaHHI B psiai pobiT [2, 3], aBTOopH
AKX, 3 OrisAay Ha Bxe 3ragaHud mexadizm LIJITI®, mo peamizyerses 3

posmipricTiIo N = 2™ Ha [bOMY 1 OOMEKHIIHCE.

[Ipote, BpaxoByrouu miHiHHICTE JI[I®, MoxkHa OdiIKyBaTH, IO Taki X
Gb1IBTPYIOUl BIACTUBOCTI, MOKJIMBO JIEIIO B MEHIIIH Mipl, MOXYTb MPOSBUTHUCH 1y
BUIAJIKYy TEPETBOPEHHS BY3bKOCMYTOBHUX CHUTHATIB, $KI JIOCTAaTHBO TOYHO
anpPOKCUMYIOThCSl ~ TIOJIrapMOHIMHUMHU  QyHKIisIMU. 711 IIUPOKOCMYTOBUX
curHanmiB ¢GinpTpyrodi BiractuBocTi J[ID He HACTUIBKM OYEBHIHI 1 OTPEOYIOTH
JocTiKeHHs. BpaxoBytoun OLIbI CHITBbHI KOPEIAIIiHI 3B’ SI3KM OKPEMUX BiTIKIB
Takux curHaii, BuOip mipHocTti JIID mpu 3amaniit 9acToTi AUCKpPETH3AIii MOXKE
MaTd 3HAYHW BIJIMB Ha BIJHOLICHHS CHUHAJ/IIYM B MPOLECI MAaTeMAaTHYHOI
00pOOKH.

B 3anmauax nuudpoBoi 0OpoOKU CUTHAIIB TEOPETUYHO BCTAHOBJICHO UITKI MEXI1
JOMYCTUMHUX YacTOT JAMCKpETH3allli mpu oOpoOlli CUTHAIIB HA MPOMIKHIN 4acTOTI,
110 3a0€3MeYyI0Th HECTIOTBOPEHE 1 0€3HANIUIIIKOBE X EPETBOPEHHS Y UM POBUIl
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