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VcenenoBaHo BJHSHUE OTHOCHTETbHON BJIaKHOCTU BO3JyXa Ha CBOWCTBa IJIasMeHHbIX AnUGB@Y3HBIX CTPYil
(IT/IC), vHUIUEPYEMBIX eMKOCTHBIM pa3psioM npu Aasiaexun 0,03—1 Topp, KOTOpbIe ABJISIOTCS aHATIOTaMH CTOJIG-
vateix cnpaiitoB. /s aroro IIJC dororpacdupoBaiuch Ipu pasiuvHBIX TaBIEHUSX, a TaKyKe PErHCTPHPOBATNCH
cekTpbl usaydeHus B Y d-, suaumoii n MK-o6aacrax. [lokazaHo, 4To CHIDKEHIE OTHOCHTENbHOH BIa’KHOCTU BO3-
nyxa npu gaBieHnu MeHee 0,1 Topp croco6eTByeT coxpaHeHuio kpacHoro IBera IIJIC. OrneHka cpeiHero Kosmde-
CTBa KPacHBIX I CHHHX IHKcesleil Ha ¢ororpadugx HoATBep:kIaeT TaHHBIN pe3ysbTaT. Y CTaHOBJEHO, UTO YBEJH-
YeHUe TPUBEIEHHOI HATPSKEHHOCTH 3JEeKTPHUYECKOTO MOJIS BbI3bIBaeT u3MeHeHue 1Beta u crekrpa [1/[C 3a cuer
pOCTa MHTEHCHBHOCTH U3JIyYeHUS IOJIOC MEPBOIl OTPUIIATETbHOM CHCTEMBI a30Ta.

Katouesvie crosa: armocdepHbIil BO3/yX, paspsil HU3KOTO JaBJEHUS, eMKOCTHBIN pa3ps/, miasMeHHble aud-
(dy3uble crpym, aHajor croj6yaroro cupaiita; atmospheric air, low pressure discharge, capacitive discharge,

plasma diffuse jet, analogs column sprite.

Bseaenne

AtMocdepHbie paspsiapl, HalJroJaeMble Ha BBICO-
tax or 20 mo 100 KM H.y.M., aKTUBHO HUCCJeIYIOTCS
nocjenane Tpu fAecarwietusa [1, 2]. Ouu moayuywin
HasBaHUe «CKOpOTeuHble ontudeckue apierus» (COL).
COJ4 BrirouaioT B cebs KpacHble crpaiitel [1—5], cu-
uue crpyu [6—10], aapdor [11—15], opeonsr [16—20]
n gpyrue 6osiee pelKHe BUABI BBICOTHBIX Pa3psiIoB.
Hawub6osee pacmnpoctpanennsrii Bugy COS — kpacHble
cupaiitel. O6BIYHO OHU TOSBJISIOTCS HAJ Me30MaclITab-
HBIMI KOHBEKTHBHBIMH CHCTEMaMH W IIPEICTABJISIOT
co6oil onTuveckue KpacHble BCIIBIINIKH, BO3HUKAIOIINE
B pe3yJibTaTe 3JEKTPUIECKUX Pa3psgaaoB B Me3ocdepe
HaJ Tpo30BbIMH o6akamu (cM., HampuMep, [1-5, 13]).
Kpacnuble cripaiitel 3apokaatorcs Ha Bbicote 70—90 kM
H.Y.M. U PacIPOCTPAHSIIOTCS KaK K MOBEPXHOCTH 3eMJIU
(110 BBICOTBI 0KOJIO 50 KM), TaK M B IPOTUBOIIOJIOKHOM
Hampasjenun (70 BbicoT okoao 100 kM).

BriepBbie HabJio/leHIIE KPACHBIX CIPAiiTOB OBLIO
3agokymMeHTHpoBaHo B 1990 r. VX yepHo-6Gemple doTo-
rpadun 6pumn omy6sukoBanbl B [10]. Bekope mociie-
noBaan HabuozeHud u3 xkocmoca [13, 21] u ¢ camosera
[22]. dopma KpacHBIX clpaliTOB OYeHb pa3HOOOpa3Ha
U 3aBUCHT OT MHOTUX YyCJIOBHI. Pe3yJbTaThl perucrpa-
IIUN UX HapaMeTpoB OMyOIMKOBAHLI B GOJIBIIOM YHCJIE
pabot, cM., Hampumep, [3—5, 13, 16].
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Dotorpaduss cronbUaTBIX KPACHBIX CIPANTOB,
cleJaHHAS C TOBePXHOCTH 3eMJH, IpeJCcTaBjeHa Ha
puc. 1.

Puc. 1. Cron6uatsie (column) crpaiiter (1) co cBeuenueMm
HaJ HuME 3Be3/bl (2), KOTOpble PACIPOCTPAHSIOTCS CBEPXY
BHU3 K O6IaKaM, MpUHUMas 4eTouHyto cTpykTypy (3). doto-
rpaduss cpenana B Ilyspro-Puko 28 cenrsopa 2020 r.
B 04:59:14 UTC (cM. uBerHOll pucyHok Ha cafite http://
iao.ru/ru/content,/vol.36-2023/iss.11)

Ha ¢ororpadun BugHO, 4TO CcTOAGUATDIE CIIPANTHI
B BepXHeil 4acTH COCTOAT U3 TapaJlieJbHbIX IIUJINHI-
POB, HIDKE — M3 OT/eJbHBIX 4eTOK. CHpafiTbl mMeroT
pa3Mepsl B JECATKH KIJIOMETPOB W C 3eMJN OOLITHO
dororpadupytorcs ¢ paccroguuii 6omee 100 kM, 9TOOBI
pacIioiokeHHble CHU3Y o6Jaka He Melnajuu HabJiofe-
HUSAM. Y CTAaHOBJIEHO, YTO PACIPOCTPAaHEHNe CTOJGUATBIX
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CIpaiiTOB CBSI3aHO CO CTPUMEPHBIM MeEXaHM3MOM TIPO-
6os (cM., [3, 6, 8, 20]).

UccaenoBanue CBOIICTB CIIPAiiTOB B €CTECTBEHHBIX
ycioBusX Tpebyer OGOJIBIINX MaTepHANbHBIX 3aTpar
U CJOXKHOU ammaparypbl, HO3TOMY MPeIIPUHUMAIOTCS
MOTIBITKY M3YyYeHUs] MX aHAJIOTOB B JIAOOPATOPHBIX yC-
soBugX. OCHOBHOe BHUMaHHe MPH 3KCIEePUMEHTATbHOM
MOJIeJIIPOBAHIH CIIPAiiTOB y/esseTcsl CTPUMEePHBIM pa3-
panam [4, 23—26]. B [27—30] Mpl noka3anm, 94To /I
¢opMupoBaHNA aHATOTOB KPACHBIX CIpaiiToB B Ja-
60paTOPHBIX YCJIOBUAX MOXKHO HCIIOJB30BaTh €MKOCT-
HBIIl pa3ps/, KOTOPbINl HHUIMIPYET TIa3MeHHble Tud-
dysubie crpyn (ITIC) amuuoit mo 100 cm. B [31]
66110 yctaHoByeHo, uto I1/[C cocTosT M3 HECKOJIbKUX
KpacHbIX cTpuMepoB. OJHAKO OCTaeTcs elle MHOTO
HepeIIeHHBIX BOIIPOCOB, CBSI3aHHBLIX C YCJIOBUSMH BO3-
HUKHOBEHHS KPAaCHBIX CIPaiiToB, AMHAMHUKOI WX pac-
TPOCTPaHEeHNsI W TPUIMHAMU COXPAaHEHUS KPacHOTO
1BeTa Ha GOJBININX BBICOTAX TPHU HU3KUX JIABJIEHUSX
Bo3ayxa. Kak m3BecTHO, [aBJjeHUe BO3/yXa Ha BBICOTE
71 kM H.y.M. cocraBisieT ~ 0,04 Topp, a Ha BbICOTE
100 kM H.y.M. — ~ 2,4 - 107* Topp.

Tak:ke cienyerT y4YWTBIBATh, UTO C yBeTWYeHUEM
BBICOTBI HAJl YPOBHEM MOPSI YMEHBIIAETCSI He TOJbKO
JlaBjieHne BO3/yXa, HO M OTHOCHUTETbHAS BJIAKHOCTD
Bo3ayxa. B o6iacTé TOsIBIEHUS KPACHBIX CHPATOB,
Ha IMUPOTaX, KOTOPbIE COOTBETCTBYIOT HaMOOJIbIEIl Be-
pogartHocTH uX HabuoneHuii [12], B seTHee BpeMs OT-
HOCHUTEJbHAS BJIAKHOCTb COCTaBJSET eIUHUIIBI IIPO-
meHToB [32]. B HammxX mpeaBapHUTENbHBIX 3IKCIIEPH-
MeHTaX OBbLIO 3aMeYeHO, YTO TIPU MPOYNX PaBHBIX
YCJIOBUAX M3MeHeHWe OTHOCUTEJTbHON BJIAKHOCTH BO3-
nyxa Biuget Ha 1Bet [1/[C.

Ienp HacToseil paGoTbl — HCCIEA0BATh B Ja60-
PATOPHBIX YCJIOBUAX BJIHUSHIE OTHOCUTETBHOI BJIAXKHO-
CTH BO3JyXa Ha WU3JydyaTedabHble cBoiicTBa II/IC —
aHaJIoTa CTOJGYATHIX KPACHBIX CIpaiTOB, — WHUIIUU-
PYEMBIX eMKOCTHBIM pa3psAoM HpH JaBIEHUSAX, KOTO-
pble COOTBETCTBYIOT JIaBJIEHUSIM Ha BBICOTaX HabJIIofe-
HUS KPACHBIX CIIPATOB.

Marepuabl 1 METOBI

B skcrnepuMeHTaxX HMCHOJIb30BAJaCh YCTaHOBKA, I10-
nob6Hag omucaHHON B [27], KoTopas cocTosia M3 pa3-
PsAAHOII KaMepbl U BBICOKOBOJIBTHOIO reHepaTopa. Pa3-
paaHOI KaMepoil, B KOTOPOW 3aKUTaJICS €MKOCTHBIN
paspsan, gsisnach Tpyb6ka m3 kBapia Mapkn GE214,
npo3paunasg B Y®D- u BuauMoii 06JacTIX CIEKTpa
(amuna 120 cM, ToJIIMHA CTEHOK 2,5 MM, BHYTPEHHHil
muamerp 50 MM). Ha BHemmHell NMoOBepXHOCTH TPYOKH
pacHoJlarajiich /IBa KOJIBIEBBIX 3JeKTPoJa U3 HepKa-
Befolleil cTasu MWUPUHON 1 cM, paccTosiHue MeXay KO-
TopbIMH 6bL7TI0 6 cM. JIeBbIil KOJIBIIEBOI 3JIEKTPOJ OBLT
3a3eMJieH, a Ha TMpaBbIil TOJABAJNCH UMITYJbCHI Ha-
TIPSKEHNS OT BBICOKOBOJIBTHOTO TeHepaTopa. B akcre-
pUMeHTaX WCIOJh30BAJICA KOMHATHBIN BO3IYX, KOTO-
pBIil HaITycKaJcsa B KaMepy IocJie ee MpeaBapUTeNbHOM
otkauku 10 ganaenus 0,01 topp. OTHOCUTEIbHAS BJIaXK-
HOCTb HCXOJHOTO BO3/yXa OTJUYANACh B Ppa3JIHYHbIE
JHI 1 COCTaBIJIa B aKciepuMeHTax 16 mmm 20%.

[lna Bo36y:kaeHNsA paspsAga NPHMEHSJICS TeHepa-
top NPG-15/2000N, Koropblii ¢opMHUpOBal B UM-
My JTbCHO-TIEPUO/INIECKOM DeXKUMe TIPU COTJIACOBAHHOIM
Harpy3ke WMITYJIbChl HATPSKEHUS OTPUIIATENbHOI TI0-
JgpHocTH ¢ ammutynoil -9 kB. Uactora cienoBaHus
UMITyIbcOoB paBHsAmach 1 k[, a mx anuTespHOCTH Ha
nosyBbicoTe — 9 Hc. /limTenpHocTH (BpoHTA W chajga
UMIYJIbCOB HAMpsUKeHWS OBbLIN OAWHAKOBBI U PaBHI-
guchb 4 Hc. [lo cpaBHeHUIO ¢ TeHepaTOPOM, WCIIOJIb-
30BaHHBIM B pabGorax [27—31], ammiuryaa dopmupye-
MBIX HMITYJIbCOB HANpPsKeHUS Oblia B TPH pasa 6oJib-
mre. JTo ob6serdano mpoboil Bozayxa Ha (pPOHTE UM-
MyJIbca HANPSKEHWS TIPH YMeHbIIeHNN JaBieHns. Kax
U3BECTHO, 3JIEeKTPIYECcKas IPOYHOCTH Ta30B MpH paboTe
Ha JeBoil BeTBU KpuBoil Ilamena yBesununBaercs.

Jna ceemok I1/IC mpumensicsa nudgpoBoii ¢goto-
ammapat Canon 2000D. CrekTpbl u3ayueHus ompeje-
Januch ¢ momomibio  cnektpoMerpa  HR2000+ES
(OceanOptics Inc.), ocHAIIEHHOrO KBapIieBBIM CBETO-
BoIoM. UYBCTBUTEJIBHOCTD CIIEKTPOMETPA M MPOILyCKa-
HUe CBeTOBOofa ObLIM M3BeCTHbI B auamasone 200—
1100 M. Pasperienne onTuyecKoil CHCTEMBI COCTaBJIS-
70 ~ 0,9 M.

Pesyabratel 1 UX 00CYy:KIAEHHE

DopMupoBaHsa TIa3MeHHBIX AMGGY3HBIX CTPYit
usyuasoch npu gasiaernusx 0,03—1 topp. IloapoGubie
u3MepeHus onrmyecknx xapakrepuctuk IIIC Gbuin
MPOBEeJIEHBI [IISI BO3/yXa C OTHOCHUTEJIBHOIl BIIa’KHO-
crpio 16 1 20%. Kpome Toro, B psjie ombITOB TpyGKa
3aTOJTHATACh A30TOM, coJep’KaHue INpuMeceil B KOTO-
POM, BKJIIOYas Iapbl Bojbl, ObL10 < 0,001%. A3or 6bL1
UCIIOJIb30BaH, MOCKOJIbKY HM3Jy4YeHUE ero IMoJoC B 06-
mactu 300—900 um gBigercsa ocHoBHbIM B ITJIC [27—
31] u comepskanue azora B arMocdepe 3eMJU TIPEBbI-
maer 70%

Ha puc. 2 nokasansl ¢otorpacdun cBedyeHUs ILIa3-
MBI pa3psgia TPHU PA3HBIX 3HAUYEHUSX OTHOCUTENbHOM
BJIQXKHOCTH BO3[yXa u JaBieHun Bozayxa 0,03 topp.
IIpn ycTaHoBKe 3JeKTPOJOB B IleHTPe KBapIieBoit
TpyOKH, Kak u B paborax [27, 29, 31], II/IC pacmpo-
CTPAHSJINCH B 06€ CTOPOHBI OT 3JIeKTPOAOB 1, 2 1 GbLIN
MIPIMEPHO OJMHAKOBOI MauHBI. DoTorpadun orpaka-
10T Bu3yasnbHoe u3MeHeHue IBera [I/[C npu pasHoii
OTHOCHUTEJBHOI BJIaKHOCTH Bo3ayxa: mpu RH = 20%
mpeobJiajiaeT Genblii 1IBET € TOJyObIM OTTEHKOM, IIpH
RH = 16% moMuHUpPYyeT KPaCcHbIiT 11BET.

Kak 6p110 mokazano panee B paborax [27, 31],
TJIa3MeHHbIE CTPYH COCTOSAT W3 CTPUMEPOB KPACHOTO
nBeta. [Ipu maBrenugax 6oJiee 3—6 tTopp I1/IC He dop-
MUPOBAJINACH U PA3PS] 3AKUTAICSI TOJBKO MEXAY dJIeK-
TpoiaMu, B o6jactu HambOJbIIell HaMPSKEHHOCTH
asekTpuueckoro mossa. Jmmua TI/IC um  paccrosaue,
Ha KOTOPOE PAaCIIPOCTPAHSIINCh CTPUMEPDBI, 3aBHUCEN
OT aAMIUINTYABl WMIyJbca HAINPSDKEHUS W JaBJeHUs.
C yBenmyeHWEM AaMIUTHTYIBI HMITYJIbCAa HATPSLKEHUS
U yMeHbIlleHueM JaBieHus Bosayxa jiuna [1/[C yse-
JIMTIIBAJIACH.

[Ipeo6mamane KpacHOTO IiBeTa B U3JIyYeHUN
II/IC mpu HU3KO# OTHOCUTENBHOI BJIAKHOCTH BO3IYXa
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RH = 16%

Puc. 2. ®@ororpadus cBeuenus mnasmbl [IJIC npu gasienun Bosmyxa 0,03 Topp M pasHOH OTHOCHTETHHON BiaskHOCTH: | — 3a-
3eMJIEHHBI KOJTbIIEBOH JMEeKTPOI; 2 — BBICOKOBOJBTHBIN KOJIBIIEBOIl 3JEKTPON C OTPHUIATENBHON MOJAPHOCTHIO (CM. IBETHOMN
pUCYHOK Ha cafite http://iao.ru/ru/content/vol.36-2023/iss.11)

TO/ITBEPMJIN IKCIIEPUMEHTBI C a30TOM, KOTOPBIN MO
CPaBHEHUIO C BO3IyXOM WMeJ MAJylo KOHIIEHTPAIIHIIO
Bcex mpumeceit. [Iger II/IC B a3ore mpm JaBieHUSIX
0,01 6bLT KpacHBIM. DoJslee HU3KHE AaBJIeHUS B HKCIe-
pUMeHTaxX He HCHoJib3oBanch. CiieloBaTeIbHO, COXpa-
HeHIe KPAcHOTO I[BeTa B BepXHell 4acTH CTOIOYATHIX
CIpaiiToB Ha GOJBIINX BBICOTaX Ha pHC. 1 MOXHO CBS-
3aTh € MaJIOil OTHOCUTEIBHON BIAKHOCTBIO Bo3ayxa [32].

[leMoHCcTpUpyeMoe Ha puC. 2 BIUSHHE Ha I[BET
IIJIC oTHOCUTEJSBHON BJAKHOCTU BO3[yXa HauboJiee
3aMeTHO TIPOABIAeTCS TIpH JaBjeHNAxX MeHee 0,1 Topp.
IIpn paBnenuax sbime 0,1 Topp usera IIJC nmpu Tex
JKe BJIAKHOCTSX BO3/yXa CYIIECTBEHHO He OTJINYAJIIICD,
a (opMbI IIa3MEeHHBIX CTPYH W WX [JIMHBI TPaKTHYe-
cku coBnagau (puc. 3).

Heo6xonnMmo 3ametntsh ciexayioniee. [loarBepskie-
HHEeM TOTO, YTO I[BeTollepefada (oTorpadpuu CoOTBeT-
CTBYeT IIBeTaM, BUANMBIM TJIA30M, SBJSETCS Pe3yJIbTaT
OIBITA MO CheMKe eMKOCTHOTO paspsijia yepe3 (pUIbTp
YODOC-2, kotopblil npomyckan B ocHOBHOM Y MD-u3my-
yeHmne. PeskmM TOpeHWS pa3psa COOTBETCTBOBAJ Hau-
6obIeil aHepruu u3aydeHus B Y D-o6JacTu CHeKTpa.
DKCIepUMEHT, KaK U CJIe0BAJIO OKUAATh, TTOKA3as OT-
CYTCTBUE cBeueHUs Ha ¢ororpadun, oHa Gblia YePHOIi.

[l KosmdyecTBeHHOIH OILIEHKH YHCJAa KPACHBIX
nukceseii Ha Qororpadusax OblIa HamECcaHa TTPOTPAM-
Ma Ha g3bike Python ¢ ucnosnp3oBaHmeM GHOIHOTEKH
Pillow. TIporpamma mo3BoJisier pa36uth Qororpaduio
Ha OT/JebHBble THUKCEIN W IMOCYUTATh KOJUIECTBO
KpacHBIX W CHHUX NHUKceseil. B pacdyerax mcmosib3oBa-
Jqu dororpadun, TpuUBeeHHbIe Ha pucC. 2 1 3.

PesysnbraThl pacdera IIOKa3ajid, YTO OTHOIIEHUE
KOJIMYEeCTBA KPACHBIX THKCeJell K CHHUM [ (hoTo-
rpadun paspsana npu aasiaennu 0,03 topp npu RH =
= 20% (puc. 2, a) pasusiiock 0,85, a mpu RH = 16%

(puc. 2, 6) cocrasxano 1,19, 4To mOATBEpKAAET IIPEOs-
sJajganue kpacHoro nsera [I/IC mpu MeHblueil oTHocu-
TeJIbHOH BJla’kHOCTU Bo3ayxa. IIpu maBinenuu 0,4 Topp
(puc. 3) OTHOIUIEHWE KOJNUYEeCTBA KPAaCHBIX THKCeJeii
k cuauM npu RH = 20 u 16% oJuHaKOBOe W PaBHO
eITHUTIE.

N3 cpaBuenns Qororpaduii Ha puc. 2 u puc. 3
Takxke cJelyeT, YTO HMeeTcsl BTOPOW MeXaHU3M, KOTO-
poiit Bausier Ha 1Ber [IJIC mpm u3MeHEHUUW OTHOCH-
TETHHON BIKHOCTH Bo3ayXa. /ljig ero ompeleneHud,
KaK W B HallUX TpeAbIIymux padorax [26—31], mon-
po6HoO nccrenoBanuch cekTpsl udmaydenus [1/1C B pas-
JNYHBIX ycaoBuaAX. CHekTpbl usiydeHus npu RH =
= 20% u pgasnenun 0,4 u 0,03 Topp INpuBeneHbI Ha
puc. 4.

Puc. 4, @ noareep:knaer, 4To B CIEKTpe H3JIyde-
Husg II/IC, xoropblii ObLI TONIy4YeH Ha pPacCTOSHUU
11 c¢M oT mpaBoro kpasi IPaBOro KOJIbI[EBOTO 3JIEeKTPO-
Ja, Tpeo6IaJaloT MOJIOCHI BTOPOH  MOJOKUTENbHOM
CHCTEMBI MOJIEKYJISIpHOTO azora (2+) B GmmkHedl Y D-
06JIaCTH CTIeKTpa ¢ HamOOJbIIEell CIEeKTPAJbHOI TMJIOT-
HocTbIo aHepruu uanyderus (W) Ha giuuax oy 315,9;
337,1 u 357,7 um. Takke Ha 3TOH CIEKTpOTpaMMe
BU/JIHBI TIOJIOCHI U3JIyueHUsI TIepBOil OTpHIIATeJNbHOI
cucreMbl azora (1-) ¢ MakcUMasbHOW MHTEHCHBHOCTDIO
Ha JuuHe BoJHBI 391,4 HM M IIUpPOKUe IOJIOCHI N1ePBOii
HOJIOKUTEIbHOI cucteMbl azota (1+) B obsacTn aauH
BoH 550—900 HM. [[aHHBIN CIIEKTp H3JIyueHUs SIBJS-
erca TummaHbM s 11/IC B mogo6HbIX yeaoBuax (cM.,
Harnpumep, [27, 30]). OH Majlo MeHseTcs TpH yaaje-
HHUU CBETOBOJIA CIHEKTPOMETPa OT KpaeB 3JIEKTPOOB
B 06e cTOpoHbI Ha pacctosguue 6osee 10 cMm. IIpu aToMm,
HECMOTpPSI Ha GOJIBIIYI0 MHTEHCUBHOCTD IOJIOC 2+ CHC-
TeMbl azota B Y @D-o6JyacTu CIeKTpa, BUIUMBIH 1 (o-
torpadupyemsrii kpacueri 1Ber IIJC omnpeaensiorcs

Puc. 3. To ke, uro u Ha puc. 1, npu gasrenuu 0,4 topp (cM. 1BerHolf pucyHok Ha caiite http://iao.ru/ru/
content,vol.36-2023/iss.11)
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Puc. 4. CnexrpanpHOe pacipe/eseHne IIJIOTHOCTH 3HePTUH 13-

ayuenus II/IC Ha paccrosnunm 11 cM oT IpaBOro KoJIbI[eBOTO

3JeKTpoJa B auamnazoHe ajauH BoH 280—900 uM nmpu RH =
= 20% u pasaenunu 0,4 (@) u 0,03 Topp (6)

moJiocaMu u3aydeHusa 1+ cucteMbl a3ora. TakuM obpa-
30M, B crekTpe uasaydenus [I/IC B JaHHBIX yCJIOBUAX
mpeo6aiaeT u3aydeHne 2+ CHUCTEMbI a30Ta B OJIKHEN
V®-o6mactu criekrpa (cM. Takke [26—29]). B usmyue-
HUU KPaCHBIX CHPANTOB TaKKe IIPUCYTCTBYeT HMHTEH-
CUBHOe U3JydeHue 2+ cucteMbl azora [8, 9], mioTHoCTD
SHEPIUU M3Jy4YeHHUsS KOTOPOTO TIPEBBINIAeT M3JIydeHUe
nmosioc 1+ cucreMbl azota. OQHAKO TIPU PETUCTPAIHH
CTEKTPOB CIPAiiTOB B HA3eMHBIX JabOPATOPHUIX OTHO-
cutesbHad f0a Y D-M3IydeHnss MeHbIe M3-3a 0cJab-
JleHns B aTMocdepe 3eMIIH.

IIpu yMeHbIIEHUH [aBJAEHUS CHEKTD U3IydeHIs
Bo3ayxa mamenmiacsa (cM. puc. 4, 6). B HeMm Bospocsa
WHTEHCUBHOCTD T0JIOC 1— CHCTEMBI a30Ta, B TOM YHCJIE
Ha II0JI0CaX MOJIEKYJIIPHOTO MOHA a3oTa ¢ A = 427,8
n 470,9 HM, KOTOpbIe PACIOJOKEHbI B BUAUMOI obJac-
TH crHekTpa. KpoMe TOTO, MOABMJIACh WHTEHCHBHAS
gunansg 656,3 HM, KoTopasd TPUHAIEKUT aTOMapHOMY
Bogopoay (H,). Ee mosiBiienne MoxHO cBSI3aTh C JAUCCO-
1ualeil BOJAbI 3a CYET YBeJIWYEeHUs MPHUBeJeHHOIl Ha-
MPSDKEHHOCTH  JIEKTPUYECKOTO TOJS M3-32 yMeHbIIle-
HUS JIaBJI€HUS BO3IyXa.

AHamu3upyst puc. 2—4, MOKHO clleJlaTh BBIBOJ,
YTO €CThb JONOJHUTEIbHbI MeXaHU3M, BJIMSIONUNA Ha
nBet IIJIC u ux crektpbl. OTHOCHTEIbHAS BJIAKHOCTD

Bo3ayxa He moBiusiaa Ha 1Ber I[I/IC npu aaBieHun
0,4 Topp (cM. puc. 3), kak u npu 6ojiee BBICOKUX JaB-
genusx (cM. pabory [26]). MoOKHO NPEIIOJIOKHTD,
YTO C yYMeHbllleHueM JaBJeHHs BO3AyXa B YCJOBUSX
MaJIbIX KOHI[eHTpalluif I1apoB BO/JbI KPACHbI 11BET pa3-
psAna 6yaeT COXPAHATBCSA TOJBKO TP OTPaHWYEHUN
TIpUBEZIEHHON HANPSKEHHOCTH 3JIEKTPIIECKOTO TOJIA.
Kax m3BecTHO, IpN cOXpaHeHUN TTPOGOITHOTO HATIPSTKe-
HUS U YBeJMYeHUN JaBJIeHNA TpUBeeHHas HATPIKeH-
HOCTb 3JIEKTPHUYECKOTO TOJIS yMeHbImaeTcsa. Toraa us-
MmeHenue 1Beta [1/[C Ha puc. 2, @, a Take cHekTpa Ha
puc. 4, 6 MOKHO OGBSICHUTH YBEJMICHNEM TTPOGHBHOTO
HalpsDKeHHsT U, CJieloBaTesIbHO, IIPUBeJeHHON HaIps-
SKEHHOCTHU 3JIEKTPUYECKOro II0JIs1 ¢ yBeJuyeHHeM OTHO-
CUTEeJBbHON BJIAKHOCTH Bo3ayXa. Takoil MexaHU3M OKa-
3piBasl BiugHue Ha crnektp u 1Ber II/[C tombko mpm
JAapyeHusIX Bosgyxa MeHee 0,1 topp. M3 atux JaHHBIX
cJielyeT, 4To TpUBe/leHHAs HATPSIKEHHOCTD 3JIeKTpIye-
CKOTO TOJIT Ha GOJBITNX BBICOTAX, T/e Takke HaGJIO-
JTaeTCsI OCHOBHOE W3JIyYeHHe CTOJI6YAThIX KPaCHBIX
CIpaiTOB, CPABHUTETHHO HU3KAS U BKJAJ M3JIyUeHUS
MOJIEKYJIApHOTO MoHa azoTa (1-g oTpuuaTesnbHast cuc-
TeMa) B BUAMMOI 06/acTH CIEKTpa MaJl, CJIel0BaTeb-
HO, KPACHBIIl 1IBeT CIIPAiTOB COXpPaHSIeTCs.

3akaoueHue

B Hacrosimeit pa6oTe MOKa3aHO BJIUSHHUE OTHOCH-
TeJbHON BJIASKHOCTH BO3/lyXa Ha ONTHYECKIe CBOICTBA
IT/IC npu pasaenusx 0,03—1 topp. YcraHOBJI€HO, YTO
npu MaJblX AaBieHusx Bosayxa (<0,1 Topp) mpo6us-
Hble HampsuKeHNsA B yejoBuax reneparmm [1/(C yBemm-
YIBAIOTCSI C POCTOM OTHOCHTENBHON BJIAKHOCTH BO3.LY-
xa. B atux ycnoBuax user IIJIC craHOBHIICA KPAacHBIM
TIPU OTHOCHUTEJNBHON BJIAKHOCTH Bo3ayxa 16% 1 Gesbim
¢ rony6piM orrenkoM 1pu 20%. Ilpu JaBieHUsSX BO3-
nayxa Boire 0,1 Topp oTHOCUTeJIbHASA BIASKHOCTD BO3/LY-
xa cymecTBeHHO He Biusia Ha 1BeT II/IC. Ciemosa-
TeJIbHO, KPACHBIN IIBET CIPANTOB Ha GOJIBIIMX BBICOTAX
MOsKeT OBITh 0GYCJIOBJIEH YMeHbIIIEHHeM OTHOCHTeJIbHOIT
BJIAXKHOCTH BO3[yXa U CPaBHUTEJbHO Masoil IpiBe-
JIeHHOI HAIIPSPKEHHOCTBIO 3JIEKTPUYECKOTO TOJISI B 3THX
ycaoBUSAX. BbIBOJ 0 BIMSHUU BJIAKHOCTH BO3AyXa
noJTBep:KAaeT aKciepuMeHT 1o ¢opmupoBanuio I1/1C
B a30Te ¢ MaJbIM cojlep:kaHueM npumeceii. CrekTpasb-
Hasg NJIOTHOCTb dHEpPruM M3JydeHUs: mnojoc 1-oif orpu-
I[aTeJbHON CHCTEMBI a30Ta B BHIANMON 06JACTH CIIEK-
Tpa yBeJIMYUBAETCS C POCTOM IIPHBe/IeHHOH HAIpsIXKeH-
HOCTHU 3JIEKTPUYECKOTO II0JIS.

[osryuennnle pe3yJbTaThl MOTYT HafTH NpHMeHe-
HUe [IpU U3y4YeHHH CBONCTB KPAacHBIX CIPAHTOB U ApY-
THX Pa3psoB HU3KOTO JaBJeHUd, KOTopble (POPMUPY-
I0TCSL € y4acTueM CTPUMEpPOB.

BaarogapHoct. ABtopsl 61aronapar E.X. bBakmr-
Ta 3a TOMOIIb B paboTe M TOJIe3HbIE OOCY KIEHUS.
ABTOPBI BBIpQKAIOT TJTy6OKyT0 6JaT0IapHOCTD Tpodec-
cuonambHOMy ororpady Frankie Lucena 3a mpezoc-
TaBJeHHbIH cHUMOK (puc. 1) W paspelieHne HCIOab30-
BaTb €T0 B CTAThe.

DunancupoBanne. Pabora BbIlONHEHA B paMKax
rocynapcreenHoro saganus MC3 CO PAH (mpoekt
Ne FWRM-2021-0014).
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The paper is devoted to the study of the effect of relative air humidity on the color of diffuse plasma jets
(DPJs) initiated by a capacitive discharge at pressures of 0.03—1 torr, which are analogues of columnar sprites.
Photographs and emission spectra of DPJs are given, as well as a photograph of a sprite. The results of the
study showed that a decrease in the relative air humidity at pressures less than 0.1 torr contributes to the pres-
ervation of the red color of DPJs. Quantifying the average number of red and blue pixels in the photographs
confirms this result. It has been established that an increase in the reduced electric field leads to a change
in the color and spectrum of the periodic domain structure due to an increase in the intensity of the emission

of the bands of the first negative nitrogen system.

Bisinie OTHOCHTEJIBHON BJIa’KHOCTH BO3AyXa Ha CBOMCTBa Iua3MeHHbIX AnddysHbIX cTpyit

933



