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YuciieHHbIE pacyeThbl XapaKTePUCTHK TJEI0NIIero pa3psaa
B Pa3psiiHBIX KaMepax ¢ monepevyHbIM MOTOKOM JIeKTPOOTPUIATEILHOT0 ra3a

AHHOTAIMS

Tnerormii paspsin B moroke raszoB (TPII) mcmomb3yercss uisi CO3laHHsi aKTUBHBIX CPel
MOIITHBIX MOJIEKYJSIPHBIX J1a3epOB, KOTOPBIC BCE MHMPE MCIIONB3YIOTCS UIsl 00pPaOOTKH Pa3MyuHbIX
CTpoMaTepualioB U wu3nenuil. BaxkHoi mpaktnyeckoil menbto uccienoBanuii TPII sBisercs
JOCTVDKEHUE ONTHUMAJIBHBIX YCIOBHUI IIPEBPALICHHS 3JIEKTPUYECKOM PHEPrMU paspsiia B DHEPIUIO
Jla3epHOro u3nydeHus. B nanHoit pabote uncnenHo uccnemyercst TPIT B morepedHoM (OTHOCHUTEIBHO
B3aMMHOTO PACIIONIOKEHHMS ANIKTPOIOB) MOTOKE rasa. PaccMaTpuBaercs Citydaii CIUIOIIHOrO aHOZIA
CEKIIOHMPOBAHHOT'0 KaTozia. Pabora siBiisiercst mpomoypKeHreM uccienopanuii [ 1-3)].

KaloueBble cioBa:  Tielomuid  paspsja, TOTOK  Tasa, paspsjaHas — Kamepa,
MIPOCTPAHCTBEHHOE paclpeeseHIe 3apsyKEHHBIX YaCTHII, JIeKTPUYECKHM MOTeHIInal.

1. MaremaTuueckas MOAe/Ib 33pﬂ[l0B0ﬁ KHMHCTUKH B Fa30p33pﬂ[{l—l0ﬁ ImJjiasme
B 3JICKTPOOTPULATEC/IBHOM ra3e

Teopernueckass moxens TPII nmomkHa BKIOYATH YPaBHEHHS HEPA3pPBIBHOCTH IS
3apsDKEHHBIX YacTHll, ypaBHeHue [lyaccoHa 11 moTeHIuana 3JeKTpUuecKoro noss, 3akod Oma
B muddepeHmansHON QopMe, ypaBHeHHE sl (QYHKIUHM pacrpeleleHus DIIEKTPOHOB I10
sreprun (PPOD) u ypaBHEHUS ra30IUHAMUKH.

[IpunsTas cucrema ypaBHEHUH UMEET BUJ!

divl,= (ai- aa)Net agnn- beneNpt Q, @
divl, = ajne- banen, - biinyny + q, 2
divl, = @aNe- &gy - DiingNy, 3
Dj = - (Np- Ne- NY)ele,, 4
rac
I, = Nl - NeE - DNNe, Iy = npu + ngimpE - DNIN, 5)

I'»= nu-nmE-DNn, E=-Nj,
j = &(l,-T.- I,) = e(Nyy+ NelTet+ N E + e(n—ne—n)u + e(DNne+ D,Nn,—DyNny).  (6)

3nece I, Ip, In — BEKTOPHl IUIOTHOCTH TIOTOKOB 3JIEKTPOHOB, TOJIOXHUTEIBHBIX U
OTpULIATENBHBIX HOHOB, COOTBEICTBEHHO; @i , 8 , 84 — 4YaCTOThl HMOHM3ALMM MOJIEKYJ rasa
JJIEKTPOHHBIM  YIapOM, NPWININAHUS AJIEKTPOHOB K AJIEKTPOOTPULIATENBHBIM MOJIEKYJaM U
OTJIMITAHKS AIICKTPOHOB OT OTPHLATEIBHBIX HOHOB; D, Dji — KO3 PUIIMEHTBI SJIEKTPOH-NOHHOH 1
MOH-NOHHOM PeKOMOMHAINM, (| — MHTEHCUBHOCTh BHEIIHEr0 MCTOYHHMKA MOHU3AIMH; Ng, Ny, Ny —
KOHIICHTPAIIMU JICKTPOHOB, MOJOXKUTEIBHBIX M OTPHLATEIBHBIX HOHOB; | — BEKTOp IUIOTHOCTH
toka, D¢, Dy, Dn, M, m, M — xodbduunentsl muddy3uu U MOABMKHOCTU COOTBETCTBYIOIIHX
3apsDKEHHBIX YacTHI; U — BEKTOP CKOPOCTH MOTOKA ra3a B JaHHOM Touke pa3psaHoil kameps (PK);
E — BeKTOp HATIPSHKEHHOCTH TEKTPUUECKOro OIS, € — JMANeKTprueckas nocrosHuas; N u D —
orepaTophl rpajpenTa u Jlarmaca, COOTBETCTBEHHO; €— abCOIOTHAS BEIMYMHA 3apsifia AJIEKTPOoHa.
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B ycioBHSX KBa3MHEHTPalIbHOCTH IUIa3Mbl TICKOIIErO pa3psia IMEPBbIA 4YeH MNpaBod
4acTu BbIpakeHHs (6) sSBIETCS JOMUHHPYIOLIUM, OATOMY, C YYETOM TOrO, YTO M » M), M,
nony4aem | =~ en<mE. 13 ypasuenwii (1-3) cnenyer coorHomenue divj = 0. MHoraa ms pacyera
ANIEKTPUYIECKOr0 MOTEHIMAIA 3TO COOTHOIICHHE MPUMEHSIOT K MPUOIMKSHHOMY BBIPAKCHHIO |
~ enmE . Opnnako, kak Oyaer BHOHO U3 JaJbHEHIIEro, Ooiee TOYHO paclpeieicHue
ANIEKTPUYECKOro MmoTeHnurana BHytpu PK MoxHO paccunTath 1o ypaBHenuto Ilyaccona (4).

VYpaeHenue bonbimana st ®POD MokeT ObITh 3aMCaHO B BUJIE:

le+ lem + lint (SUP)v+ (SUP)ger = 0. (7

3neck |g —usieH, ONUCHIBAIOIIHIA HATPEB 3JICKTPOHOB B MJIEKTPUICCKOM ITOJIE; |op — OCpETHEHHBIIHN
MO YIJIaM MHTErpall YIPYIUX CTOIKHOBEHHH JJEKTPOHOB C aTOMaMH W MoJeKylamu; |, — uHTerpat
HEYINPYrUX CTOIKHOBEHHI 3JIEKTPOHOB C MOJICKYJIAMH, YIUTBIBAIONIMIA BO30YXKICHHE BpaIllATe/IbHbIX,
KoneOaTeNbHbIX M IeKTPOHHBIX ypoBHeil sHeprun; wieHbl (SUP)y u (SUP)geyr OMUCHIBAIOT yaaphl
BTOPOr0 pofia € KONeOaTelnbHO- M AIIEKTPOHHO-BO30Y)K/ICHHBIMH MOJICKYJaMH, KOTZA 3JIEKTPOHBI
MOTY4at0T OT HUX SHepruto. KOHKPETHBINA BUJT YWICHOB JICBOM YacTy ypaBHeHus (7) MpHBEICH B paboTe
[4] c orcannem metona ero pereHus. Mcrnonbp3oBanie ypaBHeHus (7) COBMECTHO ¢ ypaBHeHusiME (1-4)
1ereco00pa3Ho BBHJLY TOTO, YTO YaCTOTHI HOHHM3AIMH W TPUIIAIIAHHUS JIEKTPOHOB K MOJIEKYJIaM & U da
crimbHO 3aBHcaT ot mapamerpa E/N, roe E = |E|, N — monmHast 1ioTHOCTE uriciia aTOMOB M MOJIEKY/I B
ra3oBoil cMecu. Fcnonb30BaHuE e B 3apsIOBOM KHHETUKE UMEIOIIMXCS B JIMTEPATYPE aHATUTHIECKIX
aNmpOKCUMAIUH JU1sl KOO((PUIMEHTOB &; U 85 MOKET TIPUBOUThL K CEPhE3HBIM OIIMOKaM BBHIY TOTO,
YTO OHU MOT'YT O0JIee, YeM Ha TTOPSIOK, OTINYAThCS OT JIAHHBIX SKCIIEPHMEHTA.

Hamu Gbma paccmorpena PK ¢ nomepeunsim TPIT, wepe3 koropyro ra3 mpokauuBaics B
HAIMpaBJICHUH OCH X, a BJIEKTPOJbI pacloiaraimch, Kak nokazaHo Ha puc. 1. Mcrnomb3oBamcs
CIUTONIHOW aHOJ] ¥ CeKIIMOHMPOBaHHbIN Katoj. KaTonHas mara npeacrasisiia co00i Habop y3KHX
IUIACTUHYATHIX (HOKEBBIX) KATOMOB, KaKIBIA M3 KOTOPBIX MOAKITIOYANICS K UCTOYHUKY MUTAHUS
yepe3 OayutacTHOE compoTuBiieHHe. Kak M3BeCTHO, CEKIIMOHMPOBAHHME KaTO/A TPHMEHSIETCS VIS
TIOBBIIICHHUSI YCTOHYMBOCTH TJICIOIIECTO pa3psijia M yBEIIMYCHHS SHEproBKiIaaa B paspsia [5, 6].

Y
_ KAaToaBbl
/,7»'/,) AN \\Q\
yd
> \c\\\\ \\\ \
IToTok rasza
— | b

T X ano";z.,_"l l

L

Puc. 1. Cxema PK. MexkkaTomHoe paccrostaue a =4 c¢cm, b=3 cMm, C= 8¢,
L = 32 cMm, nimunHa karonos | = 3,6 cm

[Ipu nepexome B NpuOIMIKEHHE aMOUTIOISIpHON TG (y3HH, KOTOPOE YaCTO UCIIOIb3YETCS
JUIsl  ONMCAHUS TPOLECCOB B rasopaspsaHod mwiasme [5-8], ypaBuenus (1-3) s
paccMmarpuBaemoii PK mproOperaror cieayromnuii BuI:

U,ONSOX + UONOY = De (60X + 0°nlY?) +(ai - @a)Ne+ Aqhn- baNeng+ 4 )
UdNG/OX + U, ANy = Dy (0°Ny/OXC + 6°Ny/dY?) +ai Ne- baNeny - binony + @, (9)
UDNe/OX + UAN/BY = Dpg (0°ni/OXC + 6°Ny/OYP) + @aNe- Aghn - BN, (10)

DnekTpryeckoe mose BXoauT B ypaBHeHus (8-10) HessBHBIM 00pa3oM depe3 BeJTHMYHHBI i,
bs m m. Haubonee cumpho or mapamerpa E/N 3aBucur BeawmuwHa @;. 31eCh BBEICHBI
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cneqyromue 0003HaueHUSA: Des, Dpa, Dna — K03 duiments amoOunonspHoit aupdys3un s
JJIEKTPOHOB, MOJOKHUTEIBLHBIX H OTPULATEIBHBIX HOHOB, COOTBETCTBEHHO. OO0IIMEe BHIPAKEHUS
ISl HUX TIpuBenieHs! B [8, 9].

AHaJOrHYHBIM 00pa30M MOTYT ObITh 3aIlMCaHbl YPaBHEHHUS ISl SHEPTruH (SHTAIBIHN HIN
TEMIIePaTyphbI) ra3a, a TAKKE YpaBHEHHUs T KoiedaTenbHbIX Temieparyp B ciydae CO,-na3epoB
WJIM JU1sl HACeJICHHOCTEH KonebarenbHbix ypoBHeH Monekys CO u NoB cinydae CO-na3epos.

Cnenyer ormeruth, uto mopoOHass PK paccmatpuBaiack B paborax [7, 10], B KOTOpBIX
CUMTAJIOCh, YTO IUIa3Ma BCIOJY KBasUHEHTpambHa (N = Ne + I), T.e. PacCMAaTPUBAICS TOJIBKO
MOJIOKUTENBHBIA cTonO paspsina. Boriee Toro, B 3TMX paboTax MCHONB30BAIOCH TOYHOE YCIIOBHE
HEUTPaJIbHOCTH IJIa3Mbl, TaK KaK OJJHO M3 YpaBHEHUH 3apsAJ0BOM KMHETHKH, & UMEHHO, YpaBHEHHE
JUT. KOHLICHTPALIMH TOJIOKUTEIBHBIX HOHOB Ny, U3 PACCMOTPEHHs HCKITIOYanock. B Harell sxe moxenu
peIIaroTCsT BCE YPAaBHEHHSI 3apsIOBOM KWHETHKH, YTO ITO3BOJISIET OLCHUTH CTENEHb OTKIOHEHHUS OT
KBa3MHEHTPAIFHOCTH KaK B MPUAJIEKTPOIHBIX 00J1aCTsIX, TAK U B IIOJIOKUTEILHOM CTONIOE paspsiia.

B nanHO# paboTe Mbl OrpaHUYMIIMCH PACCMOTpPEHHEM cHcTeMbl ypaBHeHuil (4), (7-10).
Teuenne raza cuurtanoch JaMuHapHBIM. [Ipoduns ckopoctH raza Ha Bxoje W BHyTpu PK
3a/1aBaJICs MTya3elIeBCKUM MIIN 110J1arajoch JJIsl TPOCTOTHI Uy = const, uy = 0.

2. MeTOIl pelIceHuA CUCTEMBbBI ypaBHeHI/lﬁ 33pﬂ[l0B0171 KHHETHKHU U 3JICKTPHYECKOI'0 IMoJst

Cucrema smmuntudeckux ypaBHenuit (4, 8-10) pemranach HWTEpallHOHHBEIM METOIOM
nepeMeHHbIX Hanpasienuit [11] B miockoctu XY. Pacdernas o0iacTh mpeacraBiisuia coOoi
OpsSIMOYTOJIBHUK cO cTopoHoid d = 8 cM B HampaBineHun ocd X u CTOpoHOod b = 3 Cm,
napasenbHoit ocu Y. OHa cofeprkaia OlUH HITH HECKOJBKO TUIACTHHYATHIX KATOIOB TOJNIINHON
1 MM, pacmoNOXKEeHHBIX Ha BEpXHEW CTOPOHE MPSAMOYTOJbHHKA, W YacTh CIUIOIIHOTO aHO/a
(HYOKHSISE CTOpOHA MPSMOYTOJBHHKA). DTa 00JIaCTh MOKPhIBAJIaCh PAaBHOMEPHOW Pa3HOCTHOM
cerkoit 100 x 100. I'panndHble YCIOBHS IS 3aa4d BEIOMPAIINCh TAKUMH JKe, Kak B paborax [7,
10]. TTomMuMO 3TOro TpaHUYHBIC YCIOBHS BapbUPOBAJIKMCh B INMUPOKUX IpeAeiax C IIEIbo
BBISICHUTh 3aBUCHMOCTh OT HUX XapakTepa pachpene/ieHus KOHICHTPAIMi 3apsHKEHHBIX YacTHIL
M 3JICKTPUYECKOro TOTeHIHaNa. Mrepanuu NpuMeHsUTHCh K KaXIoMy U3 ypaBHenwuii (4, 8-10) B
OT/IENTBHOCTH W K CHCTEME B IIeJIOM, MOKa HE JOCTHTalach OTHOCHTENbHAS MOrPEITHOCTh
BeIuKcieHui B ipeaenax 1 % . Ciemayer OTMETHTh, YTO Ul CPABHEHHS C Pe3yIbTaTaMu paboThI
[10] pacnpenenenre moOTEeHIHANA PACCUMTHIBAIOCH HAMH HE TOJBKO COMVIACHO ypaBHEHHIO (4),
Ho Take 13 ypasuerns div(neNj ) = 0, npumenennoro s [10].

3. Pe3ynbTaThl pacueToB pacnpeeeHUsi KOHIEHTPALMIi 3apsizKeHHBIX YaCTHI
U MOTEHIHAJIA JJIeKTpruYecKkoro moJisi BHyrpu PK

Hwmxe mpuBeneHbl HEKOTOpbIE pe3yNbTaThl psina pacdeToB. OHH TOMy4eHBI MPU 3aJlaHUN
TPaHUYHBIX YCIOBUM Jlupuxie JUid HMCKOMBIX BEIMYMH Ha BCEH TpaHMIIE paccMaTpUBaeMoMn
IPSIMOYTOJTBHON 00JIACTH, IPUYEM BE3JIC HA TPAHUIIE HCIIONB30BAIOCh YCIOBUE KBAa3UHEHTPAIbHOCTH
IUTa3Mbl. DTO O3HAYACT, YTO PACCMATPUBAIICS IMOJOKUTEIBHBIA CTONO pa3psia, KOTOPBIA 3aHMMAeT
MPAKTHYECKH BECh 00BEM KaMephl (TOMIMHA MPUKATOMHOrO W MPHAHOJHOTO CIoeB B Takux PK He
npesbimaer 1 mm [10,12]). Ha Bxoze (x = O) u Beixoze u3 pacuerHoi obmactu (x = d = 8 cm) GbuI0
npunsTo: Ne(y) = 10°-10° em®, ny(y) = 1,AnK(y), nu(y) = 0,1ne(y), ¢(y) = - 1400 y/b (ot O Ha aHoze 10 —
1400 B ipu y = b). Ha anoze (y = 0) monaranock ng(X) = 10™° em, ny(x)= 1,510 em®, ny(X) = 0,510
em, p(x) = 0. Ha katoroii riate (y = b, puc. 1) 65110 mONOMKEHO:

Ne(X) = Neo(1 - 77 | siN[r(2xk/d — )] | ), np(X) = no(1 - 7 | sin[z(2xk/d — 1] |), (12)

M(X) = No(1 - 7 | sin[m(2xk/d — 1)] | ), ¢(X) = - 1400 + 500 | sin[m(2xk/d — 1)], (12)
riae K momaranock paBHeiM 1, 2 u 3, a mapametp 5 — BappupoBaics B auamnasoune ot 0,1 1o 0,9.
Takoif BUJ IpaHUYHBIX YCIOBUH JUIS KOHIIGHTPALMK 3apsHKEHHBIX YaCTHUI] ObLI BEIOpAaH HAMH B

COOTBETCTBUH C pe3yJibTaTaMH 3KCIICPUMEHTOB, onucanHbiME B [13], rie ObUIO MOKa3aHo, Y4TO
Ne(X) Bmosib Takoit PK uMeeT sipko BbIpakKeHHBIN KojeOaTenbHbIi XxapakTep. st cpaBHEHUs Ha
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puc. 5 mpHBeACHO pPACCUMTAHHOE paclpeelieHre IMOTEHIMala, COOTBETCTBYIOIIEE JPYIHM
IPaHUYHBIM YCJIOBHUSIM Ha OOKOBBIX 'PaHMIAX U Ha KATOAHOM IuIaTe. 31eCh ObUIO MPHHSATO, YTO
mpu x = 0 u x = d morentman u3mensiercs kak ¢(y) = - 900 y/b (ot O ma anome 10 — 900 B mipu y
= b). Ha kaToHO# I1aTe TS KOHICHTPALHH 3aPSKEHHBIX YaCTHI] ObLIO IPHHSTO: Ng(X) = 210°
eM, Np(¥)= 10" em®, ny(x) = 810° em™, p(X) = m3mensinocs muueiino or 900 B npu x =0ux =8
cM 110 — 1400 B Ha 11acTUHYATOM KaTOIeE.

[Tpu 3amaHHBIX TPAaHUYHBIX YCIOBHSX MPOrpaMMa MO3BOJISIET PACCYUTHIBATH JIBYMEPHbBIC
pacrmpeneneHus MOTEHIMAa ¥ TUIOTHOCTEH 3apsbkeHHbIX yactull BHYTpu PK. HabGmromaercs
Ka4yeCTBEHHOE M MONYKOIMYECTBEHHOE COTJIACHE C SKCIIEPUMEHTOM, BBITOJHEHHBIM JUTS TaKOH
PK B pa6ote [13].

[IpoBeneHHbIe pacyeThl MOKA3BIBAIOT CUIBHYIO 3aBUCHMOCTD MOTYYEHHBIX paclpeaeieHui
OT XapakTepa rpaHUYHBIX YCIIOBUM. PacueTsl MOKa3pIBaIOT TAkKe, YTO B OTJIMYHE OT PE3yJIbTATOB
oxHOMepHOTo aHammsa [5, 6] momobubix PK, mone E MakcumaibHO BOJH3M KaToja W yObIBaeT B
HampaBjeHHH K aHomy. Takas ke KapTHHa Oblla TONydeHa paHee B dkcrepumentax [13]. Do
CBHUJICTCIILCTBYET O TOM, YTO BBHJY CHJIBHOW HEOJHOPOJHOCTH DIIEKTPHUYECKOTO TIONS B
no00HbIX PK 0THOMEpHBIIA TOIX01 37€Ch SIBIISIETCS, TTO-BHIMMOMY, HeaIeKBATHBIM.

Pacuersl mpoBoauiIKCh Ui cKopocTeld motoka B auanasone (30-250) m/c. Hanpsokenue
MEKAY aHOJOM M KaTolIOM 3aJaBajioch, Kak W B JKcrmepuMeHte, paBHbiM 1400 B mpum
CTaTUYECKOM JaBiieHuM Taza P B auanasone (4-10) kI1a u remmeparype 7 = 293 K. Oka3zajocs,
YTO XapaKTep PElICHHs] CHUIIBHO 3aBHCHUT HE TOJNBKO OT BHJA TPAaHHYHBIX YCJIOBHM, HO M OT
3HaueHn# koddduirentoB amOunonsapuoit Auddy3un Des, Dpa, Dna. CormacHo mpoBeneHHbIM
pacueram, CTENIEHb OTKIOHEHHUS OT KBa3MHEHTPaILHOCTH B Mpeeiax MOJOKHUTEILHOTO CTon0a
nocrurana 3-4 %, a B IPUAIEKTPOAHBIX 00JACTAX CHIILHO 3aBHCENa OT XapakTepa IpaHHUYHBIX
ycIoBUH M Morja ObITh Ha TOpsNOK Oonbie. B kadecTBe mpumepa Ha pucC. 2 NPUBENCHO
paccunTaHHoe pacmpezneneHue mnoTeHnuana BHyTpu PK. Bungno, 4ro HampsikeHHOCTbH
ANEKTPUIECKOro MOoJIst BONM3H KaTo/a B HECKOIBKO pa3 Ooblie, YeM B OKPECTHOCTH aHOJA.
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Takum 00pa3oM, METOJOM IEpEeMEHHBIX HAMpaBIICHHH YHCICHHO pelleHa JIByMepHas
CHCTeMa YpaBHEHUH 3apsAA0BOM KHHETUKM M YpaBHEHHUS ISl DJIEKTPUUECKOro IOTEHIHaia
Buytpu PK ¢ momepeunbim TPII. [lpm 3TomM 3HaveHwst KO3(QQUIMEHTOB HOHU3AIMH W
MPWIMIAHUS JJIEKTPOHOB K MOJIEKyJaM BBIYHCIUINCH B pesyiabTaTe pacuera DOPID.
JIOCTUTHYTO KauyeCTBEHHOE U MOIYKOJUYECTBEHHOE COIVIACHE ¢ MMEIOIIUMCS SKCIIEPUMEHTOM.
YucneHHBI METO]] OKa3ajcsi YCTOWYMBBIM MPU BapbUpOBaHUU K03 (UIIMEHTOB ypaBHeHHs (8-
10) B mpemenax: 0 < < 1.5 10%c?, o < 1.210%cY, q< 510° m3c L. JlaHHBIF METOI MOXKET ObITh
PEKOMEHI0BaH JJIs pelIeHus 0ojiee MOJHOM CUCTEMbl YpaBHEHUH, BKIIIOYAIICH ypaBHEHUS IS
ra30BOW M K0J1e0aTeIbHBIX TEMIIEPATYP WU HACEIICHHOCTEH KoJlebaTebHBIX YPOBHEH MOIIEKYI.
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Numerical investigation of glow discharge char acteristics
in transver se dischar ge chambersin electronegative gas flow

Resume

Transverse glow discharge chambers in e ectronegative gas flow were investigated numerically
by dternating direction method. A case of continuous anode and partitioned cathode was considered.
As a result, two-dimensional distributions of charged particles and of eectric potential inside such
chambers were obtained. These investigations continue those in the papers[1-3].

A system of dliptic equations (4), (7-10) was solved by alternating direction method11 in
two-dimensional subspace XY. Calculations were carried out for a rectangle with sidesa and b
which contained 1 mm width lamellate cathode and continuous anode. The uniform difference
grid (100x100) was used.The boundary conditions were taken asin [7]. They were also widdly
varied with a view to evaluate their influence on the solution.

Under given boundary conditions the program elaborated enables to calculate two-
dimensional distributions of eectric potential and charged particle densities inside discharge
chamber. The calculations showed the strong dependence of these distributions on boundary
conditions. They showes also that in contrary with the results of one-dimensional analysis in
[6], E has a maximum near cathode and decreases towards anode. The same result was also
received in [13]. It indicates that in view of strong nonhomogeneity of such GDF the one-
dimensional approach evidently turns out to be inadequate.

The calculations were carried out for gas velocities in the range 30-250 m/sec. The
voltage drop between electrodes was put equal 1400 V, the static pressure p at entry was varied
in the range 4-10 kPa, and gastemperature T at entry was put equal 293 K. The qualitative and semi-
quartitative agreement with experiment [13] was achieved.The calculations showed aso that space
distributions of charged particles strongly depend on ambipolar diffusion coefficients Dea, Dpa, Dna.
As was proposad in [4] ambipolar diffusion coefficient for negative ions Dna could be even negetive.
The difference scheme of alternating direction method gives diverging solution at negative values of
Dna. Asfadllows from our calculations, the deviation from plasma quasi-neutrality may achieve 3-4 %
within the positive column, whereas near dectrodes it may be an order of magnitude more (depending
on boundary conditions). As an example, the calculated space distributions of dectron and ion dengities
and also of dectric potential inside a discharge chamber are presented in figs. 2-14.

Keywords: glow discharge, gas flow, discharge chamber, spatial distribution of charged
particles, eectric potential.
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