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1. Y pucepTauiiiniili po60Ti DOCTIIKEHO 3aNaIl0BaHHS TJI04Y0T0 PO3PSLy B KOPOTKUX i JOBIUX TPyOKax, 0CbOBa
CTPYKTYPa, a TAaKOX IIPOLECH Y KATOLHOMY MIapi i NO3UTUBHOMY CTOBIII. [IoKa3aHo, 10 3BU4YarHuil 3aKoH [lameHa
CIIpaBeIJINBUM TiJIbKYU 1711 KOPOTKUX PO3PSIOHUX TPYOOK, 171 sIkux L /R < 1. OTprMano, 110 NpY BEJIMKUX
BinHOmeHHsX L/R > 10 - 20 36inbmeHHs L 3milye KpUBi 3anall0BaHHS B 00J1aCTh 6iJIbIll BUCOKUX MPOOGIHMX HANPyT
IIpU NIPaKTUYHO HE3MIHHOMY THUCKY rasy B ix MiHiMyMi. [IpoBeieHO acCMMIITOTMYHUI aHali3 KpUTEPito IPO6OoIO i
oTpumaHa GopMyJia g TUCKY raszy B MiHiMyMi KpUBO] 3araltoBaHHs B IOBriil TPyOLj, sika [o6pe onucye
pe3yabTaTu. 30HIOBUM METOZIOM BUSIBJIEHO, IO Y TEMHOMY (papasieeBOMY IIPOCTOPi 0CbOBUY IPOQib IYCTUHN
IJIa3MU Ma€ MaKCUMYM, SIKAI MOKe OYTH HaBiTh BUIIAM, HDXK C€peJHS TYCTHHA 1JIa3MU B IIO3UTUBHOMY CTOBIII.
3'sicoBaHo yMoBU cTpaTudikallii T0O3UTHBHOIO CTOBIIA TJIiI0YOT0 PO3PSAY B MOCTITHOMY €JIEKTPUYHOMY I10JIi B a30Ti
B Tpy6Kax 3 pisHnMHU pagiycamu. OTpUMaHO, o cTpaTU(iKallisi IO3UTUBHOTO CTOBIIA AOOPE ONUCYETHCS 3aKOHOM
nonibHoCTi, a HaBeAeHi ToBmuHU cTpat d /R - 3akoHom 'onpamreiina-Benepa d /R = C/(pR)™m, npu upomy

KOHCTaHTH 151 a30Ty fopiBHIOOTH C = 1,05 Ta m = 0,32. 3HaieHo, o 06J1acTb iCHYBaHHS KOHTParoBaHOIo



pexumy y CF4 y By3bKUX 3a30pax MiX €JIEKTPOJIaMU Ma€ HEOJHO3HAYHUN XapaKTeP, 301/IbHIEHHS] PO3PSLHOTO
CTPYMy MOXXE IIPU3BECTU [I0 PO3KOHTPAryBaHHS [TO3UTUBHOTO CTOBIA. 3'9COBAaHO, WO IJ1s1 TUCKY a30Ty p < 1 Topp, a
TakoxXx 17151 p > 1,5 Topp xapakTepuCcTHUKU KaTOGHOTO apy Jo6pe ONUCyoThes 3akoHoM Haipaa-JleHrmiopa i3

3ITKHEHHSMMU 3 MOCTIMHOIO PYXJIUBICTIO iOHIB.

2. The thesis paper outlines the study of glow discharge ignition in short and long tubes, of the discharge axial
structure together with processes in the cathode sheath and the positive column. The study demonstrates that the
conventional Paschen's law is valid only for short discharge tubes for which the inter-electrode distance is below
the tube radius L/R < 1. Under the opposite condition L /R > 1 increasing the inter-electrode distance L shifts the
breakdown curves Udc(p) to the region of higher breakdown voltage and lower gas pressure values. It was found
for the first time that for large ratio values L/R > 10 20 the breakdown curves with the distance L growing were
shifted to the region of higher breakdown voltage values with practically unchanged gas pressure at their
minimum. Asymptotic treatment of the breakdown criterion was performed and the formula for the gas pressure
at the breakdown curve minimum in a long tube was found furnishing a good description of the results of this
thesis paper. Probe technique was employed to study the axial profiles of plasma parameters (electron
temperature, electric field strength, plasma potential and plasma concentration) of the direct current glow
discharge in nitrogen for certain gas pressure values. In a long tube the plasma concentration maxima are
observed in the negative glow where the electric field strength is small, and the minima are located at the start of
the dark Faraday space. The conditions were established for the stratification of the glow discharge positive
column in the constant electric field in nitrogen in the tubes of different radii. The strata are observed in the
limited range of gas pressure in closed ranges of current and voltage applied. The stratification of the positive
column is found to satisfy the similarity law. The presented strata thickness values d /R were shown to obey
Goldstein-Wehner law d /R = C/(pR)"m, where the constants for nitrogen have the values C = 1.05 and m = 0.32.
The diffuse and contracted modes of glow discharge in nitrogen and CF4 were studied in experiment. The
existence region of the contracted mode (at the gas pressure fixed) in narrow inter-electrode gaps was found to
possess an ambivalent pattern. It was established which of Child-Langmuir law versions one has to apply for
describing the cathode sheath of the glow discharge in the nitrogen pressure range from 0.04 Torr to 2.5 Torr. It
was demonstrated that for the nitrogen pressure of p < 1 Torr, as well as for p > 1.5 Torr the characteristics of the
cathode sheath were well described by the collision Child-Langmuir law version with the constant ion mobility.
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