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CE30HHBIE BAPUALIMA KOHIUEHTPALIAH SJIEKTPOHOB B
IF'EOKOCMHMNYECKOMU IIVTASME HA PA3HBIX ®A3AX 23-ro
I[IUKJA COJTHEYHOI AKTUBHOCTH

IpencraBneHo pe3ynbTaTH aHAi3y CE30HHHX Bapialiif KOHIEHTpAIii eNeKTPOHIB y TI'eOKOCMidHIH
wia3Mi Ha pi3HuX (asax 23-ro OUKITy COHSYHOI akTHBHOCTI. IliATBepMKeHO ICHYBaHHS CE30HHOI Ta
MiBpiYHOI aHOMAaIii B BapiallisiX KOHIEHTpalii eNeKTPOHIB y CHOKIMHUX I€OMarHiTHUX yMOBaXxX MIJIs
pI3HHX DIBHIB COHSYHOI aKTHUBHOCTI. IIpHBENEHO TEOPETHYHI PO3PaxXyHKHU, SIKI MOSCHIOIOTH IIOSBY
CE30HHO] Ta MiBPIYHOT aHOMAJIH.

Analysis results of the electron density seasonal variations in geospace plasma for different phases of
23rd solar activity cycle are presented. Existence of seasonal and semi-annual anomalies in electron
density variations in quiet geomagnetic conditions for different levels of solar activity is confirmed. The
theoretical calculations explaining occurrence of seasonal and semi-annual anomalies are presented.

Beenenne. ®dusnueckoe HCTOJIKOBAaHWE W MOJACIMPOBAHHE IIPOIECCOB B
noHocepHOil IuIa3Me B Pa3NIMYHBIX TeIHOreO(GU3NUECKUX YCIOBHUAX SBISCTCS
OJIHOI 13 aKTyaJbHBIX 33Ja4 UCCIIEI0BAaHHS T€OKOCMOCa.

B HacTosimiee Bpemsl ONMCAaHHWIO TIOBEJICHUS OCHOBHBIX IapaMeTpOB
HOHOC(EpPHl B pasHbIX TedHOreoGU3NUECKUX YCIOBHAX IOCBSIIEHO OOJIBIIOE
KOJIMUeCTBO MyOnuKanuii [cMm., Hampumep, 1 — 15 u cchuiku B HuX]. O0ObeM
reopusnyeckod uH(pOpMaNMKM, HAKOIUICHHBIH B pe3yjbTaTeé MHOTOJETHUX
HaOJIIOIeHNH, NCTIONB3YeTCs IS IIOCTPOeHUS Moielieil cperpl. CleayeT OTMETHTD,
YTO B  OCHOBE TaKMX Mojened  Oojiplield  9acThl0O  HCIOJIB30BAHBI
9KCIIEPUMCHTANIBHBIE ~ JIaHHBIC,  IIOJlyYeHHBIC  PA3IWYHBIMH  CPEICTBAMH,
PpacIoyoXeHHBIMU MPEUMYIIECTBEHHO B 3aIaJHOM nonymapud. 11o atoif npuunHe
riobanbHBIE MOJAENN HOHOC(Ephl 3a4acTyl0 HE BCerJa KOPPEKTHO OTpaKaroT
MIPOCTPAHCTBEHHO-BPEMEHHOE pacmipeseneHue OCHOBHBIX apaMeTpoB
nOHOC(EPHOH MIa3Mbl B KOHKPETHOM DPETMOHE BOCTOYHOTO moiymapus. Takoe
HECOOTBETCTBHE MOXKHO OOBSICHHUTh HECHMMETPUYHOCTBIO HOHOC(hEepsl 3emun
BCJICACTBHEC HCCOBIIAACHUA FeOFpad)I/I‘-IeCKI/IX M MarHUTHBIX MOJIOCOB. BOCIIOIHUTE
npoOenbl ITOOANBHBIX MOJENell MOTYT perHOHalbHBIE MOJIETH HOHOChEpH,
OTpakalolue OCOOCHHOCTH IIOBEAEHMS IIapaMeTpOB HOHOCHEpHOH IIa3Mbl
paccmatpuBaeMoro peruona [7, 10 — 15]. Be3ycinoBHO, K TaKUM OCOOCHHOCTSAM
MOYXHO OTHECTH IOSIBJIIEHUE CE30HHOW M IOJYrO/IOBOM aHOMAJIMil B BapHalusIX
KOHIIEHTpAIUHU AIeKTpoHOoB [1, 3, 6, 9].

Ieabo padoTHI SBISETCS M3JIOKECHHE PpE3YJIbTAaTOB AaHAIN3A CE30HHO-
CYTOYHBIX BapHaIMii KOHILEHTPAIMH JJICKTPOHOB B T€OKOCMHUYECKOW IIa3Me Ha
pasHeIx (Qazax 23-ro mwmkiaa comHeuHoW akTUBHOCTH (CA) W XapaKTepHBIX
reopU3N9IecKuX IEPHOJOB — BECEHHETO M OCEHHETO PaBHOACHCTBUM, JIETHETO U
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3MMHETO COJHIIECTOSHUM 10 JaHHBIM pajgapa HekorepeHTHoro paccesaus (HP) B
XapbKoBe.

PesyabTaThl  3KCHEpUMEHTANBHBIX  MccjaedoBaHui. J[[ng  anHammsa
HCIOJb30BaHbl JaHHBIE, MOJIYYEHHBIE Ha XapbKoBCKOM pamape HP B mepmon c
1997 no 2007 rr. [12 — 15].

B tabn. 1 npuBeneHs! qatel n3MepeHnii Ha panape HP st xapakrepHbix ¢as
23-ro nukina CA.

Tabmuna 1
JlaThl u3MepeHuit Ha xappKOBCKOM panape HP

Poct CA Coag CA

Maxkcumym CA

Muanmym CA

24 —-26.03.1998 1.
24 —25.06.1997 r.
22 —-23.09.1998 1.
02 —04.12.1997 1.

12 -14.03.2002 r.
09 —11.06.2000 r.
11-12.09.2001 r.
12 —13.12.2000 .

29 —-31.03.2004 r.
15-17.06.2004 r.
13 -16.09.2004 r.
16 —18.12.2003 r.

01-03.03.2007 r.
19 —21.06.2007 r.
20 -22.09.2006 T.
19 -21.12.2007 r.

Pocm  conneunou axmusnocmu. Kak n3BECTHO, OCHOBHBIC HapaMeTphl
TE€OKOCMHYECKOW TUTa3Mbl BBIABISIIOT TOJOBBIE M IIOJYTOAOBBIE BapHaluw,
BapHAaIliH CBSI3aHHBIC C COJTHEYHOH M TEOMarHUTHOM aKTUBHOCTAMU 1 1p. [1,3 -9,
12 — 15]. Xopomio u3BeCTHBIM (DaKTOM SIBJISIETCS CYIIECTBOBAaHHE CE30HHOW U
MOJYTOI0BOM aHOMaiMil B BapuanusAX KOHLIEHTPALUH 3JIEKTPOHOB Ha BBICOTAX,
OMU3KHX K BRICOTE MakcuMyMa obnactu F2 nonocdepst [8, 76, 80, 85, 86, 102].

Ce30HHOE TMOBENEHHE KOHIIEHTPAIMM AJIEKTPOHOB, 3aK/IIOYAIOIIAECs B
NPEeBBIICHUN JHEBHBIX 3UMHUX 3HaueHWH N Haj JETHUMHU Ha BBICOTax BOJIM3U
MakcuMyMma obmactu F2 moHocdepbl, NONyunio Ha3BaHUE CE30HHON aHOMAJIHH.
W3 aHanu3a SKCHEpUMEHTANBHBIX MAaHHBIX B mepuoj pocta CA BBISIBICHBI
crenyromme ce3oHHble ocodeHHocTH N. Ha BbicoTe 250 KM OKOJIOMOIY/IEHHBIE
3UMHUE 3Ha4eHUs N MpeBbIIIany JIETHHE IPUMEPHO B 3 pasa, Ha BeicoTe 310 kM —
B 2 pa3a, Ha Bbicore 360 kM —B 1.5 pasza. [Insd HOUM ce30HHAs aHOMANuUsl HE
HaOmoanack — B OKOJIONOJIYHOYHbIE 4Yachl 3MMHHE 3Ha4deHUs N NpaKkTHYECKH
coBIaiaNy ¢ JeTHUMH. ClietyeT OTMETUTD, YTO C YBEJIIMUYECHHEM BBICOTHI CE30HHAS
aHOMaJIMs HE MPOSIBIISUIACH M Ha BBICOTAX z > 410 KM JIeTHHE THEBHBIC 3HaUCHUS N
MIPEBBIIIATN 3UMHHE.

AHanu3 Ce30HHBIX BapHalldil KOHIEHTPAIlUU AJIEKTPOHOB TaKXKe BBIIBHI U
MOATBEPAMI CYIIECTBOBAHHE MOJIYrOJOBOM aHOMAlIMH, KOTOpas 3aKII0YaeTcs B
NPEBBIICHUH [HEBHBIX 3HA4eHUH N HaJg 3UMHUMH W JIETHUMH B II€PHOABI
PaBHOJICHCTBHUH Ha BBICOTaX B OKPECTHOCTH MakcuMmyMa obnactu F2 nonocgeps.

[TonydeHo, YTO KOHLEHTpAIMs 3JIEKTPOHOB B Makcumyme oOmactu F2 B
NEPUOJbl PAaBHOJACHCTBUI B OKOJIOMOJYCHHBIE Yachl MPEBBIMACT BEIUYUHY N,
3uMoi mpumepHo Ha 35 — 40 %, a nerHue 3Hadenus N, — Ha 70 %. Pazmmume
MEXIy AHEBHBIMH 3HA4€HWAMH N, B MapTe M CEHTSIOpe Al paccMaTpHBaEMbIX
nepuonoB He npesbimano 20 %. Crexyer OTMETHTh, 9TO B HOYHOE BpeMs 3P QeKT
MTOJTyTOJJ0BOI aHOManny He Habmromaercs [14].
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Maxkcumym  conneunoti  akmusHocmu. JIHEBHbIE 3WMHHE 3HAYCHHUS
KOHIICHTPALIMHU 3JICKTPOHOB HA BBICOTAX, OMM3KUX K BBICOTE MaKkCUMyMa cios F2,
MIpEeBHILIANHN JeTHHE B 2.5 — 3 pa3a (cM. puc. 1). B HOuHbIe yackl, HaPOTHUB, UMeNa
MEeCTO oOOpaTHas CHTyalnus — JICTOM 3HauyeHuss N Ha BBICOTAX, OJNU3KHUX K
MaKCUMyMy HOHHU3aIlMK, OOJbIlle 3WMMHUX. Ha BBICOTaX, OOJBIIUX BBICOTHI
MakcumyMa F2-o0mactu noHOCQepsl, THEBHEIC JICTHHE 3HAYCHHS N CPaBHUBAIUCH
¢ 3uMHUMHU. C JanbHEHIIUM POCTOM BBICOTHI JIETHHUE 3HAueHUsi N CTaHOBSTCS
0O0JbIIIC 3UMHUX.

Jns IepuozoB OCEHHETO M BECCHHETO PaBHOACHCTBHUH (cM. puc. 1) BHIHO,
4TO 3HaueHUS N Ha (PUKCHUPOBAHHBIX BBHICOTaX OTIMYANUCH He Oojee ueM Ha 10 —
15 % xak B THEBHBIC, TaK ¥ B HOYHBIC YaCHI.

Kak n gns mepmoma pocta CA B CE30HHBIX Bapwanusx N HMena MecTo
MoNMyrogoBasg aHomanus. JlHeBHBle 3HadeHHs N, B TIEpHOI BECCHHETO
PaBHOJICHCTBUS MPEBBIIANN 3UMHHUE Ha 15 %, netHue — Ha 78 %. B ommune ot
(aser pocta CA, B HOUHBIC Yachl HAOJIOIAIOCH MIPEBBINICHUE PABHOICHCTBEHHBIX
3HaueHud N, Haj 3UMHUMH npumepHo Ha 55— 60 %. [Ins mepuoja leTHEro
COJTHIIECTOSIHUSI MMeJla MECTO OOpaTHas CUTyalus — 3Ha4eHus N, B HOYHBIX
YCIJIOBHUSX JIETOM MPEBBIIAIOT 3HaYeHUsl N,, B paBHOJEHCTBEHHbIE niepuosbl [13].

12 - 13 mapra 2002 1. 12 - 13 nexabpa 2000 r.

e L6

11 - 12 centabpa 2001 r. 9 - 10 mions 2000 r.

1 1 1 L 1 1 1

041

1 1 L 1 1 L 1 1 L 1 1 L 1 1 L | 1 L

12 16 20 24 28 32 36 40 44 48 12 16 20 24 28 32 36 40 44 48
LT, wacw LT, wace

Puc. 1. Bpemennsie Bapuanuu N, 1Uis 1aT, OMM3KUX K BECCHHEMY U OCEHHEMY
PaBHOJCHCTBHUSM (CJIeBa), 3MMHEMY H JICTHEMY COJTHIICCTOSHUSM (CIIpaBa) B MEPUOT
makcumyma CA

Cnao conneunotl akmusrocmy. 3HaYCHNS KOHLIEHTPAIMN >JIEKTPOHOB JIETOM
HWKE MakcumyMa obnactu F2 monocdepsl mpumepHO B 2 pa3a MCHbIIE, YeM B
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3uMHUN mepuox (cMm. puc. 2). C yBenwueHWEM BBICOTHI CE30HHAS aHOMAIUS
MTOCTENICHHO MCYE3aeT U JICTHUE 3HAYCHHUA /N HauWHAIU MPEBHIIIATH 3UMHHE.

B mnepuon cmama CA Taxke 3ad)MKCHpOBAHA TIOJIYTOIOBas aHOMAJIHSL.
OxonomnonyeHHble 3HaueHust N,, B IepHobl PaBHOJAEHCTBHS NpuMepHo Ha 10 %
0O0JIbIIIC aHAJIOTUYHBIX B 3UMHUI mepron u Ha 30 % netom. Tarxke HaOIHOIATOCH
npeBbilieHue N,, BECHOM U OCEHbIO 3UMHMX 3HaYeHHi nmpumepHo Ha 35 — 40 % B
HOuHBIC Yackl. Kak u st mepuona mMakcumyma CA, jeTHHe 3HaYCHUS N,, HOYBIO
GoJibllle 3HAYCHUH B MEPHOABI BECEHHETO W OCEHHEr0 PaBHOJCHCTBUN M 3UMHETO
COJTHIIECTOSTHUSI.

JI1s iepro1oB BECEHHETO U OCEHHETO PABHOICHCTBHN Pa3IMire B 3HAUCHUAX
KOHIICHTPALIMU DJICKTPOHOB HEBEIMKO W COCTABILLIO mpuMmepHO 15 — 20 % ms
paccMaTprUBaeMOro BEICOTHOTO Auarna3ona [12].

29-30 mapra 2004 r,

17-18 nexabpa 2003 r.
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Puc. 2. Bpemennsie Bapuanuu N, 11 1aT, OJU3KUX K BECEHHEMY U OCEHHEMY
PaBHOAEHCTBHUSM (CJIeBa), 3MMHEMY H JIETHEMY COJHLIECTOSIHUAM (CIpaBa) B IEPUOL
cmaga CA

Munumym  conneunoti akmueHocmuy. 3UMHHUE TIONyJCHHBIE 3HadeHUs N
npumepHo Ha 10 — 15 % mpeBblany JIETHHE Ha BBICOTaX, ONM3KHUX K BBICOTE
MakcumyMma ciost F2 (cm. puc. 3). C yBenmuueHHEM BBICOTHI, @ TaKkK€ B HOYHBIX
YCIIOBUSIX, CE30HHAsI AaHOMAJINS HEe HAOIII0Aanach.

B wmuanmmyme CA BBIABICHO, YTO BECEHHHE W OCCHHHE 3HaueHHI N

NpPEBbIIAIN JIETHHE M 3UMHHE NpHUMEpHO Ha 6 %. CrnemyeTr OTMETHTh, 4YTO

MOTPEITHOCTD OIpeeaeHust N Mpu CriiaXBaHUU HAa WHTEPBAIe 75 MUH U C IIarOM
15 muH cocrasisteT He Oonee 3 %.
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BecHoil u oceHbro 3HaueHus N pasnuuanuck He Oosiee uem Ha 5 — 10 % B
paccMaTtpruBaeMOM AHara3oHe BeICOT [15].

2 mapra 2007 1, 20 aexadpa 2007 r,

o 10 M
=
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20 mona 2007 ¢
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50 1o
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Puc. 3. Bpemennsie Bapuanuu N, 11 1aT, OJU3KUX K BECEHHEMY U OCEHHEMY
PaBHOAEHCTBHUSM (CJIeBa), 3MMHEMY H JIETHEMY COJHLIECTOSIHUAM (CIpaBa) B IEPUOL
muaIMyMa CA

OO0cy:x1eHue TMOJYYEeHHBIX pe3yJbTaToB. B Hacrosiee Bpems ais
00BSICHEHUS TOSIBJICHHUS CE30HHON aHOMAIHH MPEIUIOKEH Psii MEXaHW3MOB [1, 3 —
6, 9]. OnMH U3 HUX COCTOHT B TOM, YTO aHOMAIIbHOE yBENM4eHHEe N 3UMOW MOKET
OBITh BBI3BAHO MOTOKAMH IUIA3MBI U3 MarHUTOCOIPSYKCHHOW HOHOC(EPHI F0)KHOTO
JIETHETO MOJYyLIApHs BJAOJb CHUJIOBBIX JIMHUM T€OMarHuTHOro mnojs. OpHako
YHCJICHHBIE pacueThl U SKCIIEPUMEHTAIbHBIE JaHHBIE, TIOTy4YeHHBIe Ha pagapax HP
3aMaHOTO TONYIIAPHs, TOKA3hIBAIOT, YTO KOJUYECTBEHHO TaKWe MOTOKH IIIa3MBbI
HE MOTYT BBI3BATh TakOe yBeJIMUYeHHE N 3MMOI Ha BBICOTaX MaKCHMyMa 00JacTh
F2 u Huxe. Pe3ynbTaTom nefCTBHS MOTOKA IUIA3MBbI U3 M1a3MOC(HEPbl COBMECTHO C
TepMOC(HEPHBIMU ~ BETPaMH MOXET OBbITh JIMIIL JIOKAJbHOC YBEIMUYCHHE
KOHIIEHTPAIIUX JJIEKTPOHOB B HOYHBIE Yachl. B JHEBHOE BpeMsi 3UMOW U JIETOM
MOTOK HampasiicH u3 F2-o6mactu nonocdeps! B miazmMochepy, 4To HE MO3BOJISET
KOJIMYECTBEHHO OOBSICHUTH SBJICHUE CE30HHON aHoManui [1, 4 — 6].

Jpyro#t MexaHuU3M MpEAIOJIaraeT, YTO HOHHBIA COCTaB BEpXHEH aTtMocdepsl
MMOJIBEP>KEH CE30HHBIM BapHALUSAM, YTO TPUBOIUT K M3MEHCHHSM B OTHOIICHHUU
ATOMHBIX COCTaBJIAIONINX K MOJCKYJSIpHBIM [1, 4 — 6].

Takoe moBeJeHHE TTApaMETPOB HEHUTPAFHONH aTMOC(Epsl MOXKHO OOBSICHUTH
CE30HHBIMH BapHALMSAMH TapaMeTpOB TII00ANBHOW TEepMOCHEpPHON MUPKYIALINH.
YBenndyeHne KoHIEHTparwmu N, Ha BBICOTaX MakcuMyma oOmactu F2 cBsizaHO C
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pa3orpeBoM M pacIIMpeHHEM TepMoc(epbl M, Kak CIIEACTBHE, NMOJBEMOM BCEX
COCTABIISAIONINX HEUTpaIbHOM aTMOc(eps! Ha OOJbIINe BEICOTHL. JIeTOM B THEBHBIE
9achl YMEHbIIICHHE KOHIIEHTPAIlU aTOMapHOT0 KHCJIOPO/a CBA3aHO C UCTEUCHUEM
ero B Iua3Mocdepy, BCIEACTBUE pa3orpeBa U pacUIUpeHUs TepMocdepsl, ¢
neperocom O B Gojiee XONOMHOE FOKHOE TOTyIIAPHE HEHTPATbHBIME BETPAMH, a
TaKKe yBEelTMUeHHEM KOHLEHTpauk N, 1 HHTEHCHBHBIMU MoTepsaMu O B MOHHO-
MOJIEKyJIsIpHOH peakuuu [1, 3, 7]

O"+N,— NO"+ N+ 1.553B. (1)

Eme ogHnM U3 BO3MOXKHBIX MEXaHH3MOB, JEHCTBYIOIIUM COBMECTHO C
W3MEHEHHSMH HOHHOTO COCTaBa, SIBISETCS CE30HHBIE BapHaIMM KoiaeOaTenbHOU
TeMmepaTypbl MoJIeKys N,, OT KOTOPOI 3aBHCHT KOHCTAHTa CKOPOCTH peakiu (1),
KOTOpas sBISETCS TJaBHBIM MEXaHH3MOM MoTeph HoHOB O B obmactu F2
uoHochepsl. OpHAKo, Kak IOKAa3alM KOJMYECTBEHHBIE pacyeThl, BKIAJ OT
CE30HHOTO M3MEHEHMS KOHCTAHTBI CKOPOCTH PEaKIMH HE3HAUUTENEH U HEe MOXKET
CYILIECTBEHHO MOBJHATH HAa U3MEHEHHE KOHIIEHTPAIIH IEeKTPOHOB [1, 4 — 6].

N3BecTHO, 4TO B 001aCTH MakcHMyMa HOHU3AIWHM KOHIIEHTPALUS SJIEKTPOHOB
MPOTMOPIIMOHATIFHA KOHIIEHTPAIH aToMapHoro kuciopoaa: N o N(O). I'maBHbIMU
peakuusaMu ToTeph MoHOB O', JOMHHHpYOmMX B obnactu F2 wuoHOChepsl,
SIBILTIOTCS peakmym ¢ Monekyinamu N, (1) u O, [1, 3, 7]:

0"+0,-0,"+0+1.103B.

Takum 00pa3oM, KOHIEHTpAmus 3JEKTPOHOB N  IPOIOPIHIOHAEHA
6e3pasmepromy mapamerpy p = N(O)/(N(N;) + NO»)), tme N(N;) u N(O,) —
KOHIIEHTPAIM MOJIEKYJIIPHOTO a30Ta U KUCIIOPOJIa, COOTBETCTBEHHO.

B Tabn. 2 u 3 npuBenensl pe3yiabraThl pacuera napamerpa p, N(O), N(N,) u
N(O,) mis 12 LT ma Beicote 300 kM mo moxmemum NRLMSISE-00 [16] mis
MakcumyMa u MuHuMyMa CA.

Kak BugHO u3 Tab. 2, Jis MakCUMalbHON akTHMBHOCTH COJIHIIA B 3UMHUMN
TIEpUOJ TTApaMeTp p B JHEBHBIC Yachl MPUMEPHO B 2.7 pa3a OOJbINE, YEM JIETOM.
KonnenTparust aToMapHOro KMUCIOpojaa B JeKaOpe W MIOHE TP 3TOM OTINYACTCS
HE3HAYUTENIBHO, a Pa3iINdisl B CyMMe KOHIIGHTpAnui MOJICKYJSIPHBIX KOMIIOHEHT
N, u O, cocraBisieT mpuMepHO 2.6 pa3a B OKOJIOMOIYJCHHBIEC YaChI.

U3 pesynpraToB HaOmromeHwil ciemgyer, 4ro N B o0lacTH MaKCHMyMa
WOHM3aIMK 3uMOH B 2.5 — 3 pasza Oospine, dem JeToM. OTO OOBICHAETCS
CE30HHBIMU HM3MEHEHMSIMU IapamMeTpa p, T. €. KoHIeHTpauui moiekya N(N;) u
N(O»).

B nmepuoapl paBHOAEHCTBHI  KOHLEHTpALUs 3JCKTPOHOB  HPHUMEPHO
OJIMTHAKOBa Ha BCEX BbICOTaX. Takoe MOBEIEHHE OOYCIIOBIEHO HE3HAYUTEIHLHBIMU
CE30HHBIMH BapHaLMSIMU I1apaMETPOB HEHUTpalibHOM aTMoc(epbl — 3HAUCHHE p
ormmyaeTcs npuMepHo Ha 10 — 30 %.
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Just pazer muanmyma CA (cM. Tabn. 3) mosydeHo, 4TO 3UMOi B IOJIICHD
mapameTp p B 2.15 pasa Oombire gem jeroMm, a 3HaueHuss N(O) 3uMoi Taxxke
NPEBBIILIAIOT JIETHHE.

Tabnuma 2
Ce30HHBIE BapHallMH TapaMeTpoB HEUTpaIbHOH aTMOc(eps! Ha BEICOTE
300 kM, paccunutannsle 1o mozenu NRLMSISE-00 [16] B nepuon
makcumyma CA s 12 LT

N©O) 107" M7 (N(O)+N(N,))- 107" p
MapT 11.7 2.86 4.09
CEHTAOPb 13.0 4.18 3.11
HIOHB 9.49 3.91 243
nexabpb 9.84 1.50 6.55

[MostBeHwE OMYTOIOBOM aHOMAIWU B CE30HHBIX BapHAIUsIX N MOXET OBITh
CBA3aHO C pPABHOACHCTBCHHHIMH MAaKCHMyMaMH KOHIICHTpPAMH 4YacTUI[ B
HelTpambHOW ~ aTMocdepe,  TOIYTOAOBHIMH  BapHalUsIMH  I1apaMeTpoB
TEOMarHUTHOTO TIOJIA, TIONYTOJOBBIMH BapHAIMAMH IapaMEeTPOB BOJHOBBIX
BO3MYIICHHHA B HIDKHEW W cpemHeidl armocdepe, MOIyroJOBBIMH BapHAIMSIMHU
BBICOTHI MakcuMyMa obiactu F2 [4 — 6].

W3 Tabn. 2 u 3 BUIHO, YTO KOHICHTpamus aromapHoro kuciopoaa N(O) B
PABHOJICHCTBEHHBIC TIEPUOIbI TpUMepHO B 1.3 — 1.5 pasa Oouibliie, YeM B TIEPHOIBI
COJIHIIECTOSIHUM, KaK 115 pa3bl MUHUMyMa, Tak U MakcumyMma CA.

Tabmuma 3
Ce30HHBIEC BapHalliy NapaMeTPOB HEHTPaABbHOI aTMOC(Epsl Ha BBICOTE
300 xm, paccunrannsie o monenu NRLMSISE-00 [16] B nepuon
MuHuMyMa CA mns 12 LT

NO) 107" M7 (N(O2)+N(Ny))- 107 i3 p
MapT 6.30 1.82 3.47
CEHTAOPH 6.25 1.20 4.87
HMIOHb 4.05 1.19 3.41
Jekabpb 5.80 0.79 7.33

BuiBoasbl. B xo11e paboTsI OTyYeHB! CIIEAYIOMINE Pe3yIbTaThI:

1. Tlomy4yeHbl KOJMYECTBEHHBIC XAPAKTEPUCTHKH CE30HHO-CYTOYHBIX
BapHalUi KOHLEHTPAlMH JJEKTPOHOB B I€OKOCMHUYECKOH IUIa3Mbl B JMANa3OHE
BbIcoT 100 — 1000 xM B TeueHue 23-ro IUKJIA CONHEYHOI akTuBHOCTH (1997 —
2007 rr.).

2. BrImonHeH — JeTalubHBI  aHANU3  CE30HHO-CYTOYHBIX  BapHaluif
KOHLIEHTPALMK  JJICKTPOHOB B  HMOHOC(epHOW IasMe JUIs  XapaKTepHBIX
reoM3MYEeCKuX IEPHOJIOB — BECEHHETO M OCEHHEr0 PaBHOJCHCTBHH, 3UMHEIO U
JIETHETO COJHIECTOSHUN Ha pa3HbIX (a3ax 23-ro MUK COTHEYHON aKTUBHOCTH.
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3. TloATBEp>KACHO CYIIECTBOBAHWE CE30HHOM M TOJYTOJOBOW aHOMAJIMHA B
BapHALMAX KOHIIEHTPAINH AJIEKTPOHOB Ha BBICOTAX, OMM3KHUX BBICOTE MaKCHMyMa
obnactu F2 nonocdepsr.

4. PaCCMOTpeHbI MCXaHHU3MBbI, OTBCTCTBCHHBLIC 3a IIOABJICHUC CE30HHOU U
MoJyrogioBoil anomanuid. Kak moka3zanu pacd€rbl, OCHOBHBIM MEXaHU3MOM,
OTBEYAIOIIMM 3a TOSIBIEHHE CE30HHON aHOMaJHH, SBIISIOTCS CE30HHBIE Bapualuu
MapaMeTPoB TI00ATEHON TepMOCHEPHON MTUPKYIISAIINY.
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