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INFLUENCE OF THE PREPARATION CONDITIONS AND DOPING
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The techniques of vanadium oxide films preparation, including VO2, in three different ways are described: the
melt, alkoxide and acetylacetonate sol-gel methods. Films were studied by X-ray diffraction phase analysis, scanning
electron microscopy, and four-probe measurements of the resistivity temperature dependences. A comparison of the
composition, structure and properties of the films is made, and the effect of doping on their properties is described.
It is shown that in the films obtained by the melt method, crystallites have significant variations in size, and doping
with tungsten increases the heterogeneity of the surface. The films obtained by alkoxide and acetylacetonate sol-gel
methods have a uniform structure, and doping with chromium reduces the grain size. However, the metal-insulator
phase transition in VO2 most clearly shows itself (i.e. the resistance jump at the transition temperature is maximum)
in the films obtained by the melt method. Parameters of the transition depend strongly on the annealing reduction time
and dopant concentration.
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ATMOC®EPHOTI'O JIEKTPUYECKOT'O ITOJISI BBJIN3U ITIOBEPXHOCTH 3EMJIN

Boansipes A.C., Kynosbix I.B., Penun A.A., Jlepuenko M.H.

HOxmubIit (enepanbublil yruBepcuret, Taranpor, Poccust
(PocroBckast obmactb, 347928, r. Taraupor, ['CII-17A, nep. HekpacoBckwuii, 44), e-mail: boldyrev@sfedu.ru

B paGote paccmarpuBaeTcst BOIPOC O MPOMCXOXKICHUH JIOKAIbHBIX BapHalMii aTMOC(EPHOTO AIEKTPUUECKOTO
ToJist BOJNU3M TIOBEPXHOCTH 3eMIIM. PaccMOTpeHa cuctema ypaBHEHHH JUlsi MOJICIMPOBAHHUS HECTALIMOHAPHBIX DIICK-
TPHUYECKUX HPOLECCOB B IOPU30HTAIBHO-OAHOPOIHOM TYPOYJICHTHOM IPU3EMHOM ciioe. Iccnemyercs BO3MOXKHAsS
NIPUYKHA JIOKAJIbHBIX BAPHALIUH 3JIEKTPUYECKOTO MOJISt B CBOOOHOM OT a3p030JIs IIPU3EMHOM CJIOE 110 PeabHbIM KC-
HEePUMEHTAIBLHBIM JIAHHBIM, [IOJyYSHHBIM Ha BHICOKOTOpHOW cTaHuuu nuk Yerer. TeopeTHueckne pacuyeThbl MOKa3an
BO3HHKHOBEHHUE JIOMOIHUTEIBHOTO MaKCHMyMa dJIeKTpudeckoro noms B nepuox (06 - 09 UT) BeiencTBHe CyTOYHOM
Bapuauu kodpdurpenra TypOyiaenTHol nuddysun. IIpoBoxuTces: cpaBHEHNE YKCIIEPUMEHTAIBHBIX JaHHBIX U TEOpe-
THYECKHX pacueToB. CIenaH BbIBOJ O TOM, YTO MOSBJICHUE JOTOIHUTEIFHOTO MAKCHMYMa B CyTOYHOM XOJI€ DIICKTPH-
YECKOT0 MOJIs MOXKET ObITh 00YCIIOBICHO METEOPOJIOINUECKUMH YCIIOBHSMH.
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The problem of generation of the atmospheric electric field local variations near the surface is observed in the
paper. System of equations for non-stationary electric processes in horizontally-homogenous turbulent surface layer is
described. The possible reason of electric field local variations in free of acrosol surface layer is investigated by the real
experimental data received at the alpine station on the Peak Cheget. Theoretical calculations showed the generation of
additional electric field maximum during (06—-09 UT) period caused by day-variation of turbulent diffusion coefficient.
The comparison of experimental data and theoretical results is made. It is stated that generation of additional maximum
in diurnal electric field variation could be caused by meteorological conditions.
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B paGote paccMarpuBaroTCsi BONPOCHl MOHUTOPUHIA JIEKTPHYECKOTO 0SSl aTMOC(EpBI 110 JaHHBIM Ha3eMHBIX
HaOmoneHuil. TIpUBOANTCS ONMCAHKE NEKTPOANHAMHYECKUX IIPOLECCOB B MPU3EMHOM ClI0€ arMoc(epbl 1 METO0B
UX M3MEpEHUs. BBIIEsIOTCS BBICOKOTOPHBIE MYHKTHI H3MEPEHUH Ha KOHTHMHEHTAJBHBIX CTAHLMUSIX KaK ITEPCIIeKTHB-
HbI€, IOCKOJIBKY TIPH OTCYTCTBHH HA HUX 3arpsA3HEHUIT OHU MOTYT OBITh INI00AIbHO-PEIPE3CHTATHBHBIMH B AJICKTPHYC-
CKOM OTHOILEHUH. PaccMOTpeH BoIpoc 00 N3MEHUYUBOCTH AJIEKTPUUSCKUX XapaKTEPUCTHK IO BIMSHUEM dJIEKTPOIHO-
ro addekra. Onucansl Ba KpaitHUX CiTydasi SJIEKTPOaHOTo 3ddexTa — KIacCHuecKuii 1 TypOyaeHTHbIH. B ycmoBusax
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«XOpOILeH Morop» 00bEeMHBIH EKTPHUYESCKUIT 3apsi/1 BOIM3U MOBEPXHOCTH 3eMIIH HOJIOKHUTEIIEH, a MacIiTab ero pac-
TIPENICNICHUS OTIPEAEIACTCS TOJIIIMHON IEKTPOAHOIO CIIOS M COCTABISIET HECKOJIBKO METPOB. 3HAUCHUS IIOTHOCTH
00BEMHOTO JIEKTPHUUYECKOTO 3apsiia ONPECIIOTCS KaKk MOIIHOCTBIO HCTOYHHKA HOHOOOPa30BaHUs, TaK M BEITMYMHOMN
AMEKTpUIEcKoro moust. [TokazaHo, YTO HCIOIB30BAHIE PA3TMIHBIX THUIIOB MOZAENEH 3MeKTpoxHOTO ddekTa Mt omu-
CaHMs DNIEKTPUUECKUX IIPOLECCOB B MPU3EMHOM CJIO€ aTMOC(ephl JOKHO ObITh 00OCHOBAHO COOTBETCTBYIOIIMMHU
(GI3UIECKUMI ¥ METEOPOJIOTHIECKIMH YCIOBISIMU. Ha 0CHOBaHMY pe3yabTaToB MPOBEACHHBIX HCCISIOBAHIN CHOp-
MyJIHPOBAaHBI PEKOMEH/IAINH ISl PEIICHNS 3a1a4 MOHUTOPHHTA aTMOC(HEPHO-3IICKTPUUSCKUX MapaMETPOB.
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The problems of atmospheric electric field monitoring using ground-based observation is considered in the paper.
Electrodynamic processes in the atmospheric surface layer and its measuring methods are observed. Alpine monitoring
points on the continental stations are indicated as perspective because they could be globally-representative. Electric
characteristics variability under electrode effect is considered. Two extreme cases of electrode effect — classical and
turbulent are observed. The space charge near surface is positive and its distribution scale is determined by electrode
layer thickness about few meters under «fair weather» conditions. Space charge density is determined by ion-formation
source power and electric field value. It is showed that usage of different types of the electrode effects models for electric
processes describing should be based on the appropriate physical and meteorological conditions. The recommendations
for atmospheric parameters monitoring is formulated based on research results.
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B pabore nocrasieHa 3a1a4a MOJIEINPOBAHUS HIEKTPOAHOTO 3 deKTa B IPU3EMHOM CII0€ aTMOC(EPBI B yCIOBHU
CHJIBHOTO TYpOYJIEHTHOTO TepeMemmBanus. Pa3paboTaHa M YHCIEHHO pealin30BaHa MOJAEIH AIEKTPOAHOTO dhdeKTa
B IPU3EMHOM CJI0€ arMOoc(epbl B YCIOBHH CHIIBHOTO TypOyJIeHTHOro nepeMernnBanus. OnpeeneHsl HayallbHble U
rpaHUYHbIC yCIOBHUs. B pesysbprare pacueToB MOTy4YeHbI PACpEieCHHs IEKTPUYSCKUX XapakTepucTrk. ITokasaHo,
YTO MPH YBEIMYEHHU CTEIECHH TypOyJSHTHOTO MEePEMEINBAHUS IIPOMCXOAUT YMEHBIICHHE BEJINUMHBI JIEKTPOTHOTO
3¢ pexTa Bo BCeM IMEKTPOTHOM ciioe. ToNIiHa 3IeKTPOAHOTO cios B 3—4 pa3a 0oJIbIlle TOTy4YeHHOTO MIPHU CITad0M Typ-
OyneHTHOM nepeMemBanny. CenaH BBIBOJ, YTO B CIydae CHIIBHOTO TypOyJIEHTHOTO MepeMelInBanus B aTMmochepe
pacnpeziesieHie IEKTPHYCCKUX BEIUYHMH B IPU3EMHOM CIIO€ OIPEIENAETCS B OCHOBHOM TypOyneHTHOH auddysueii.
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The problem of modeling of electrode effect in the atmospheric surface layer under strong turbulent mixing is
formulated. The model of electrode effect in the atmospheric surface layer under strong turbulent mixing is developed
and numerically realized. The initial and boundary conditions for equations were determined. Variations of the electrical
parameters were received during modelling calculations. It was showed that increasing of turbulent mixing leads to
decreasing of electrode effect value in the whole electrode layer. The thickness of electrode layer is in 3-4 times more
than results, received under weak turbulent mixing. It was concluded that distribution of electrical values under strong
turbulent mixing is determined mainly by turbulent diffusion.
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[Ipu rccrenoBaHuy MOMYIISIIMN, PA3BUBAIOLIUXCS B MIPOCTPAHCTBE U BPEMEHH, BO3HHUKAET 3a/lada OLEHKU YMCIICH-
HOCTH TIOMYJISIIUK B IPOU3BOJIBHBIX 00NAcTAX, 3Has HadanbHOE pacnpeneneHue. [lox onHOTHITHON momymsAnyel B JaHHOH
pabote paccmarpuBaeTcs momysiius oakrepuil. [Ipenmonaraercs, 4to HaOIrONACTCS HE BCS 00JIACTb, & JIUIIL BEIOOPOUHBIC
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