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[Ipu oGpaboTke MaTepuanoB pa3nu4Hoi (uznueckoit mpupo sl B BU mia3zMe moHuKeHHOTO
naenenus (1,33-133[1a) B okpecTHOCTH 0OpabaThIBAEMBIX TEJI OOHAPY)KEHO HAJTMYHE CIIOS, OTJIHU-
Yaromerocst 0T 00beMHOU Ma3Mbl. J[J1s1 ucciieJoBaHusI CBOWCTB NMPUIIOBEPXHOCTHOM IIIa3MBI CO3-
JlaH JTMarHOCTUYECKUN KOMIUIEKC, BKIIIOYAIOIMUN B ce0sl MUHHMATIOPHBIE MAarHUTHBIA 30H] U TOSIC
Porogckoro, 3017 Jlenrmiopa, CBU-30H751, Ton0rpaduueckuit 1udpakiinoHHbI HHTEphEepOMeTp U
rOJIOTpPaMMHBIA aHAIM3aTOpP BOJHOBBIX (DPOHTOB, MPOTOUYHBIE KAIOPUMETPHI, aHATH3ATOP SHEPTHU
noHOB. C MOMOIIBIO JUArHOCTHYECKOTO KOMILIEKCAa MPOBEJIEHBI WCCIENOBAHUS pacIpe/lelIeHHi
KOHIICHTPALUU U DHEPTUH AJIEKTPOHOB, HANPSHKEHHOCTH MAarHUTHOTO TOJISL M TUIOTHOCTH TOKA, OTI-
TUYECKUX XapaKTEpUCTUK IIa3Mbl B OKPECTHOCTH Tejla, pachpejieieHne IMOTEHIMala I1Ia3MBbl,
IJIOTHOCTh HOHHOTO TOKA M YHEPIUsl HOHOB, MOCTYMAIONINX Ha MOBEPXHOCTH Tela.

PesynbTarhl uccneaoBaHuii MOKaszaly, 4TO KBa3uHeWTpanbHas iazma BY pazpsinoB monu-
YKEHHOTO JaBJICHHsI B MHEPTHBIX T'a3ax XapaKTepu3yeTcs CIeTyIOIUMH apaMeTpaMu: CTEeTeHb Ho-
HE3aMUH B IUIasMeHHoit crpye 10°-10*, konmentparms snexrporos 10™-10" M3 AJIEKTPOHHAS
Temmeparypa 1-45B, Temmeparypa Tsokesix gactar (0,35-1,0/10° K, npu 5ToM Ha MOBEPXHOCTH
Teja, MOMEIEHHOTO B TUIa3My, MOCTYIMaeT MOTOK HOHOB, oOanatomuii sHepruei ot 20 1o 1005B
IIpY IUIOTHOCTH MOHHOTO TOKa 0,5-25A/M°. 3Hauenus SHEPIUU MOHOB U IUIOTHOCTU MOHHOI'O TOKA
Ha TIOBEPXHOCTH TeJla 3aBHCAT OT THIA pa3psaa (HHIYKIIHOHHBIN, EMKOCTHBIN MM KOMOMHUPOBAH-
HBIH), IaBJICHNsI, MOIIIHOCTH pa3psijia, pacxoa rasa.

AHanIn3 SKCIEepUMEHTAIBHBIX JaHHBIX MTOKa3all, YyTo JIF000€e TeJo, He3aBUCUMO OT €ro (u3u-
YecKo# Mmpupo/ibl, moMenienHoe B BU mia3My MOHMKEHHOTO JAaBICHHSI, CTAHOBUTCS JIOMOTHUTEIh-
HBIM 3JIeKTpoJIoM. [oaToMy y ero moBepXHOCTH, TaK ke, KaK U B MPUAIEKTpoaHoM oOnactu BY em-
KOCTHOTO paspsiia, odpaszyercs: cioit nonoxutenbroro 3apsnaa (CI13). Tommuua CII3 cocraBnser
(0,5-2,5)1[0'3 M. OmHAaKo, B OTIWYHE OT MPHAIEKTpoAHBIX ciioeB, CII3 y moBepxHOCTH H30JUPO-
BaHHOTO TBepjoro tena B BY mna3Me moHUKEHHOTO JIaBJIeHMs, COCTOUT M3 JIBYX HacTeil: «xoinebda-
TEJIbHBIN» CIIOW, B KOTOPOM 3JIEKTPOHBI OCIMIUTUPYIOT BMECTE ¢ M3MEHEHHEM 3HaKa 3JIEKTPUIECKO-
TO TOJIS, U «CTAIIMOHAPHBIN», VM JTBOWHOM SJIEKTPUUYECKUN CIIOW TOJIITUHON MopsaKa ae0aeBCKoi
JUTAHEL.

[TocTpoena MaremaTHdeckas MOJIEJb, ONMKMCHIBAIOIIAS pacIipe/ie]ieHle KOHIIEHTPAINK 3apsi-
JKEHHBIX YacTHIl U dekTpuyeckoro moist B CII3 ¢ yueTom ero cTpykTypbl U MUKpopenbeda odpa-
OaTbIBaeMO MMOBEPXHOCTH. Pe3ynbTaThl pacueToB MOKa3ald, YTO MOJOKUTEIbHBIE HOHBI IIa3MO-
oOpasytoimero rasa, npoxois ckBo3b CII3 u yckopsisich B €ro 3JeKTPUYECKOM I0JIe, MPUOOpeTaroT
JOTIOTHUTEIBHYIO dHepruto 10 10058 u hopMupyoT HOHHBIN OTOK CO CPEAHEN MIOTHOCTHIO TOKA
0,5-25A/M. TIpu 9TOM HOHHEIH TTOTOK KOHIIEHTPHPYETCS Ha HEOTHOPOIHOCTSIX MUKpOpebeda mo-
BEPXHOCTH, YTO MPUBOAMT K JOKAJILHOW KOHIIEHTPAIIMH ILNIOTHOCTH MOTOKA SHEPTHHU U U30HpaTeib-
HOM 00paboTKe MOBEPXHOCTU: MOJU(DUKAIIMK TOABEPraloTcs B MEPBYIO ouepeab Hanbojee Kpyri-
HbIe MUKPOHEPOBHOCTHU. Pe3ylbTaThl pacueToB MOATBEPKIAIOTCS SKCIIEPUMEHTATbHBIMU JAHHBIMH.

Takum o6pazom, posb CII3, BO3HUKAIOIIETO B OKPECTHOCTH M30JMpoBaHHOTO Teina B BY
IJIa3Me MOHMKEHHOTO JIaBIIEHHs 3akKitodaeTcss B (OPMUPOBAHMM IOTOKA HOHOB U3 IIa3Mbl H
yckopenun ux 110 sHepruit 20-1005B, uro nenaeT 3TOT BHUJI Ta30BOT0 pa3psijia HepCHEKTHBHBIM JIJIs
MpoBeJIeHUs] 00padOTKU MaTepHAIOB, KPUTHUYHBIX K TEMIIEpaTypHOMY BO3ACHCTBHIO.
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When materials of an arbitrary physical nature are treatddw-pressure RF plasmas (at 1.33-
133 Pa), a sheath distinguished from volumetric plasma by characsegsevealed in a neighbor-
hood of specimen. For researching of sheath properties, the diagrmospitex including a minia-
ture magnetic probe, Rogovski’'s belt, Lengmuir's probe, microwawssepr holographic diffrac-
tion interferometer and holographic evaluator of wave front setsjrfyy calorimeters, evaluator of
an energy of ions is set up.

Researches of electron density and energy, magnetic amhtcdensities, optical performances of
plasma in a neighbourhood of a specimen, plasma potential, ionic cameeshergy of ions acting
on a specimen surface are carried out using the diagnostic sorRdsults of researches have
shown, that the quasineutral low-pressure RF plasmas in raeiga$@aracterized in the following
ranges: the degree of ionization in a plasma jet is frofuOto 10%, density of electrons is from
10" up to 18® m?, electronic temperature is from 1 up to 4 eV, temperatureoaisaand ions is
from 350 K up to 19K, but energy of ions arriving to the specimen surface is from 20 up to 100 e
and an ionic current to the surface is from 0.5 up to 25’ Afalues of ion energy and ionic current
depend from kind of discharge coupling (either inductive or capacitivese hybrid), gas power,
discharge power, and gas consumption.

The analysis of experimental data has shown, that any body in low-gr&Splasmas becomes an
adding electrode, irrespective of its material. Thereforestieath of positive charge (SPC) near its
surface is formed, the same as sheath that is formed nedettrdes in capacity coupled RF dis-
charge. The depth of SPC is from 0.5 up to 2.5 mm. However, as apairdéctrodes sheath SPC
near a surface of the isolated body in low-pressure RF plasoressts of two parts: an “oscilla-
tory” layer, in which the electrons oscillate together witlctele field sign reversal, and “station-
ary” layer, or double electrical layer by depth about Debye length.

The mathematical model of SPC is constructed. The model desdebsisies of charged particles
and an electric field in SPC in view of its structure andiao¥relief of a specimen surface. The
results of modeling have shown, that the positive ions of plasma-forgasigare accelerating in
SPC electric field and gain energy up to 100 eV at averagedamient density 0.5-25 A/mThe
lonic stream is concentrated on inhomogeneities of a micrd-oéleesurface. This process reduces
in local concentration of energy fluence and selective actisgrface: largest asperities is treated
first of all. Results of simulation confirm by experimental data.

Thus, the role of SPC near the body in low-pressure RF plasmastsangjenerating a stream of
ions from plasma and acceleration them up to energies 20-100 eV. The eHesttms kind of gas
discharge perspective for treating of materials that is prohibited to heat.



