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NOHOCP®EPHAA BYPA 5—6 ABI'YCTA 2011 T'.:
PE3VJIBTATBI PACYETOB OCHOBHBIX D®®EKTOB

IIpusedenvi pe3ynbmamsl paciemos napamempos OUHAMUYECKUX U MENT08bIX NPOYECCO8 80 8PeMs CEEPXCUNbHOU MAZHUMHOU

6ypu 5—6 ascycma 2011 2. (K

p max

= 8—). Maenumnas 6yps conpogodicoanacs, ompuyameibHol uoHocgephol bypei Hao

Xapvrosom, komopas gvizeana psao usmenenuil 6 uonocgepe. Ha pone ymenvuienus konyenmpayuu 2.1eKmponos ¢ F-obnacmu
Habaoo0ancs Hazpes niasmbl, KOMOPLIl CONPOBOAICOANCI USMEHEHUAMU 8 COCMAge HelUmpanbHOU ammocgepsl u 6 OUHAMUKe

uoHocghepol.

Kniouesvie cnosa: marautHas Oypsi, HeKOrepeHTHOE paccesiHue, nonocdepHas Oypsi, HeliTpaibHas armochepa

1. Beenenue

HccnenoBanue BnusiHus reokocmuueckux 0yps (I'B)
Ha OKOJIO3EMHYIO CpENy SIBJIAETCS OQHOM M3 BayKHEM-
ITUX 3371a4 COBPEMEHHOM re0(pU3NKH U (HPU3UKHU COJI-
HEYHO-3eMHBIX cBs3eit [1—4]. OcoOblif nHTEpEC pH
nccienoBannu ddexros I'b BeI3bIBacT hopMupoBa-
HHE [T00aJIbHOM CUCTEMBI IepeHoca Mmia3Mbl. OHoN
U3 MpoOJeM TEOPUH U MOJEIUPOBAHHS COCTOSIHHUS
OKOJIO3€MHOM KOCMUYECKOH MJIa3MBbI SIBISICTCS CO3/a-
HHUE MOJIEJIeH, TOCTOBEPHO OTOOPaXKAIOIINX MTOBEIe-
HHUE Cpebl HE TONBKO B CIIOKOWHBIX, HO M B BO3MY-
IICHHBIX TeTHOPU3NIECKUX YCIOBHAX.

N3BecTHO, 4TO HeHlTpanbHas armocdepa cy-
HICCTBCHHO BJIMSIET Ha MOBEACHHE MOHOC(HEpHOU
riasmMbl. K anciny mapameTpoB, onpeAemnsiomux co-
CTOSIHUE BEpXHEH arMoc(epbl, OTHOCATCS KOHIICHT-
palusi HeMTpaJIoB U UX TeMIiepatypa. BaxHbl Takxke
SHEPTHsl, TOABOANMAS K AJIEKTPOHAM, TOTOKH TETIa,
MEPEHOCUMBIE AIEKTPOHAMH M3 TUIa3Mbl B HOHOC]E-
PY, TOTOKH 3apsUKEHHBIX YaCTHIL, CKOPOCTh HEUTpaIIb-
HOTO BEeTpa M T. I. DTHU BEJIUYHHBI MOXKHO pac-
CUYHUTAaTh, TIPUBJIEKAs SKCIIEPUMEHTAIbHbIEC TaHHBIE
HekorepeHTHoro paccesaus (HP) (3naueHms KOHIIEHT-
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paumu 3JIeKTPOHOB N, TeMIeparyp 3JIeKTPOHOB 7,
1 UOHOB 7, CKOPOCTH ABMKECHUS MJIa3MBbl), HCIIOJIb-
3ysl U3BECTHBIC TEOPETUUECKUE COOTHOIICHUS U TIa-
paMeTphl HEUTpaNIbHOU CPelbl, pACCYUTAHHBIE C IO~
MOIIIBIO COBPEMEHHBIX MOjelieli aTMochepsl.

Lenpro mpemcTaBIeHHON PabOTHI ABISCTCS UHC-
JICHHOE MOJICTMPOBAHUE Bapualllii TapaMeTpoOB JIH-
HaMUYECKHUX M TEILJIOBBIX MPOIIECCOB B HOHOC]EpE,
COTYTCTBOBABIIINX CBEPXCHJILHON MarHUTHOH Oype
(MB) 5-6 aBrycra 2011 1. (MHIEKCHI T€OMAarHUTHOMN
aKTUBHOCTU JOCTHranu 3HayeHuit K, . =8,
D, .. =—113 uTn, AE_, =1740 uTn), naGmrone-
Hue 3(peKkToB KOTOPOI MpoBoAUIOCH Ha pajnape HP
Honocdepnoii ooceparopru MHCTHTYTA HOHOCDE-
pel BONM3U T. XapbKoBa. PesynbsraTsl sKCIiepuMeH-
Ta, IpoBeaieHHOTO ¢ 3 o 7 aBrycta 2011 1., uzmoxke-
HbI B pabotax [4, 5]. Jlaunas MbB comnpoBoxaanack
oTpunareiabHoi noHocgepuoit Oypeii (Mb) 6 aBryc-
Ta, KOTOpas BbI3BAJIAa Pl CYIIECTBEHHBIX M3MEHE-
HUM B noHOCEpe.

2. Pe3yiabTaTbl pacyeToB
2.1. Bapnamym TemmepaTypbl HeiTpasioB

Omuum u3 3¢ dekroB, compoBoxkmaronux ['b, saB-
JIAE€TCSl HarpeB HEUTpalbHOTO raza. Temmeparypy
HEUTpanoB 7, MOKHO pacCUUTATh U3 YPaBHEHUS TEII-
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Honocghepuan oyps 5—-6 aseycma 2011 2.: pezynemamul pacuemog 0CHOGHLIX d¢hpexmos

JIOBOTO Oayranca MOHHOTO ra3a [6] ¢ mpHUBICYCHUEM
atMochepuoit momenmn NRLMSISE-00 [7]. Kak u
B pa6orax [8—10], cuutansoch, 4TO Ha BBICOTAX
250+400 kM, Ta€ TEIUIONPOBOIHOCTHIO T'a3a MOXK-
HO IpeHeOpedb, CKopocTh Harpesa HoHoB O (3a cuer
TEIJIO0OMEHA C AJICKTPOHAMH) MOYKHO TIPUPABHATH
K CKOPOCTH UX OXJIQXKJICHUS (32 CUET Mepeayu Ter-
Jla HEHUTpalbHBIM YacTullam). B pacuerax ucrmoib-
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30BaJIMCh W3MEpEeHHbIC 3HaueHus N, 7, 7, W KOH-
HEHTPAIN HEUTPAIIbHBIX KOMIIOHEHT, PACCYUTaHHBIE
o moaenu NRLMSISE-00. Bpemennnie Bapuanuu
u3MepeHHbIX 7; upaccuutanHblX T, s 3—7 aBryc-
ta 2011 1. npeacTasnensl Ha puc. 1. J[ig cpaBHeHUd
TaM K€ IIPUBEICHBI BPEMEHHBIE BApHAIlIH TEMIIEpa-
Typbl HEUTPANOB 7,5, PACCUUTAHHBIE 10 MOAEIH

NRLMSISE-00. B kauecTBe KOHTPOJIBHOTO BBIOpaH
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Puc. 1. BpeMeHHbIe BapHalliid U3MEPEHHOM TemMIepaTypsl HOHOB 7; (TOYKM) U PAaCCUMTaHHBIX TeMIEpaTyp HelTpanos 7, 1o

n

nanHbeIM pagapa HP (crnomnas aunus) u no mogenn NRLMSISE-00 7, (myHKTHD) B Iepuoz 3—7 aBrycra 2011 . Ha BeicoTax

250,300, 350 1400 xm
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nenb 4 aBrycra 2011 1., Korjga UMenn MecTo MarHu-
TOCTIOKOIHBIE YCIIOBHSL.

AHaln3 pe3ynbTaToB pacdera I, MOKa3bIBAET
clenyromue 0coOEHHOCTH BO BPEMEHHBIX BapHa-
nusax storo napamerpa. Ha Beicote 250 kxm 7, u 7T,
paBHbI. C pOCTOM BBICOTHI 3HAYEHUS TEMITEPATyp yBe-
JMYUBAIOTCA, pudeM 7, cTaHOBHTCA Oosbme 7).
B HOouHOE BpeMs ¢ 5 Ha 6 aBrycra Bo BpeMs I[NIaBHOM
¢a3er Mb, xorna Habroancs aHoMalbHBIA HAarpeB
T1a3Mbl Ha JOHE YMEHBIIIEHHUS KOHIICHTPAIAH DJIeK-
TpoHOB [5], Temnepatypel 7, u 7, pe3Ko yBelH-
guauck. Tak, Ha BeicoTe 250 xM Temmeparypa 7,
BO3pocia B 2.2 paza, nocturnyB 1390 K (B HeBo3MYy-
IIIEHHBIX YCIOBHUAX OHA cocTaBisuia 645 K), Ha BBI-
cote 300 km — B 1.7 pa3a (mo 1250 K), a Ha BBICOTE
350 kM u Bbiie — B 1.4 pasza (cBoeime 800 K).

Poct 7, B BO3MyILIEHHBIH JeHb 6 aBrycTa IO
CPaBHEHHIO C KOHTPOJBHBIM JTHEM HaOIIOHalcsl BO
BCEM JMana3zoHe BbICOT. B cpenHeM Temmeparypa
HeriTpanoB B 12:00 (31ech U qanee BCEMUPHOE Bpe-
Msa UT) yBenmumrace B 1.2 pasza. Ha Beicorax 250,
300, 350 u 400 kM 3Hauenus 7, npessimanu 1200,
1300, 1300 u 1400 K cooTBeTCTBEHHO.

N(O,), N(N,), N(O), M

Pacyersl 7, mo manueiM pazapa HP um monenu
NRLMSISE-00 mokasanu, 94To B pacCMaTpUBAEMOM
JKCIIEpUMEHTE BBICOTA TEPMOINAY3bl Zz;, LIE TEM-
reparypa atMoc(epsl JOCTHTAaeT CBOETO MaKCH-
MaJIbHOTO 3HAY€HUs, yBeIu4yuiaach 10 350 kM, Torna
KaK B CIIOKOWHBIX YCIOBHSX (IO JaHHBIM MOJe-
au NRLMSISE-00) sTa BbIicOTa COCTaBIsIa OKOJIO
300 kM. M3 aHanm3a moOJIy4eHHBIX JAHHBIX BUIHO
TaK)Xe, 4YTO B BO3MYIIEHHBIE CYTKH MOJENb JaeT
3aHW KCHHbIE 3HaYeHus 7).

7 aBrycTa HaOIIONATOCh TMOCTETIEHHOE BOCCTa-
HOBJICHUE TEMIIEPATYp K 3HAYEHUSIM, XapaKTEPHbIM
JUIS CIIOKOMHBIX YCIIOBUI.

2.2. Bapuanuu KOHIEHTPAIMH HEHTpajioB

Hefitpansnas atmMocdepa oka3blBaeT BJIUSHUAE Ha
MOBeICHUE HOHOC(EPHOH TITa3MbI KaK B CIIOKOMHBIX,
TaK ¥ B BO3MYILIEHHBIX yciIoBUAX. [lepenoc mia3msl,
(hoToxmMHYecKHe MPOIIeCChl, N3MEHEHNE KOHIIEHTPa-
LIMU AJIEKTPOHOB U APYTHUE MPOLECCHI, IPOUCXOAAIINE
B HOHOC(Epe, OMPeNeNII0OTCS, B YaCTHOCTH, COCTa-
BOM HEHTpaJIbHON aTMOC]epBhI.

Ha puc. 2 npuBeneHbl BpeMEHHbIE BapHUalluu
KOHLIEHTPAallUX OCHOBHBIX KOMIIOHEHT HEWUTpaib-
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Puc. 2. BpeMeHHbIC BapHallid KOHIICHTPAIlMd OCHOBHBIX KOMIIOHCHT HEHTpaibHOW aTMocdepbl U mapamerpa
p= N(O)/(N(Nz) + N(Oz)) Ha Beicote 300 km 3—7 aBrycra 2011 1.
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Honocghepnas 6yps 5—6 aseycma 2011 e.: pezynomamel pacuenos 0CHOBHbIX 3 hexnos

HOW aTMocdepsl: MoaekyasipHoro azora N(N,),
atomapHoro kuciopona N(O) u MOJEKYJISIPHOTO
kuciaopoga N(O,), — Ha Bbicore 300 kM. Heiit-
paNbHBIN cocTaB aTMoc(hepsl ONpeaemsics U3 at-
Mocdeproit mogenmn NRLMSISE-00, kotopast y4u-
THIBAET MOTOK COJIHEYHOTO PaAUOMU3IIydeHHs Ha
BoaHe 10.7 cm Fj,, M MHIEKC '€OMAarHUTHOW aK-
tuBHOCTH A,. Ha puc. 2 npezacrasieH Takxe ma-
pamerp p=N(O)/(N(N,)+N(O,)) (Toxe amns BbI-
coTel 300 KM), KOTOPBIM, KaK M3BECTHO, B CTa-
[IMOHAPHBIX YCIOBHUSAX OIpPEACNIeT COOTHOIICHUE
HpoLIECCOB 00pa3oBanys ¥ noTeph HoHos O u mps-
MO IPOTIOPIIMOHAICH KOHIICHTPAIIUH JJISKTPOHOB B 00-
nactu F nonocgepsr.

SIBHO BBIpa)keHHBIC (DIYKTyaIlMl KOHIICHTPAIIUU
3JIEKTPOHOB B MakcuMmyme ciiosi F2 Bo BpeMs riiaB-
HO# (ha3er Mb, Kak Mmoka3sIBacT MOACIb, HE COTIPO-
BOXKJJAIMCH BapHUAllUAMU KOHIIEHTPAIIMH OCHOBHBIX
KOMITOHCHT HEUTpaIbHON aTMOC(epbl — OHU MTOYTH
HE M3MCEHSUIMCH (110 CPaBHEHHIO CO 3HAYCHUSIMHU
B CIIOKOMHBIN AeHb 4 aprycrta 2011 1.). M3mMenenus
B COCTaBe HEUTpaIbHOI arMochepbl HaYa M OTMe-
gaThcs 6 aBrycra mocie 12:00 um HaOIIOmaINCh BO
BpEMSI BCETO Teproa HOHOC(HEPHOTO BOSMYIIICHHS:
KOHIICHTpAI[MK KOMIIOHCHT HeUTpaJIbHOU atMocde-
PBI BO3pOCIH.

7 aBrycTa B OKOJIOIIONYJ€HHBIE Yachl KOHIECHT-
pauus N(O) ysenmumnace B 1.8 paza, N(N,) —
B 2.1 paza, a N(O,) — B 2.4 paza. 13-3a ycuneHus
MPOLIECCOB 00pa30BaHUs HOHOB MapaMeTp p YMEHb-
mmics B 1.5 paza.

Bo Bpewms ritaBHOi# hazel Mb koHIIeHTpaIus 3eK-
TpoHOB yMeHbImIach Ha 90 % [5], a KoHIIeHTpaIus
OCHOBHBIX KOMITOHEHT HEUTpallbHOM atMoc(ephl Ha
BeicoTe 300 kM, cormtacHo mozaeiad NRLMSISE-00,
10 CPaBHEHUIO CO 3HAUYCHUSIMU B KOHTPOJILHBIN JICHb
Mo4YTH He u3MeHmiIach. COOTBETCTBEHHO, Tapa-
METp p ¢ 5 Ha 6 aBrycra TakKe OCTaBajCs Mpak-
THYeCKH Heu3MeHHBIM. M3 3Toro cnemyet, 4To MoO-
neab NRLMSISE-00 B MarHMTOBO3MYIIEHHBIC
CYTKH TpeOyeT KOPPEKIHH I JJOCTOBEPHOTO OTO-
OpaskeHHsI IPoLIeCCOB B HOHOChEpE.

2.3. IlonBox 3HepruM K 3JeKTPOHAM

Kak u3BecTHO, HarpeB TEIIOBBIX 3JICKTPOHOB OCY-
IIECTBIISIETCS B MPOLIECCE TEPMaTH3AIMHA CBEPXTEIl-
JIOBBIX (POTODJICKTPOHOB (CM., Hartpumep, [ 11]). Hmke
300 KM OH HOCHUT JIOKaJIbHBIH XapaKTep U3-3a MaIoc-
TH JJIUH CBOOOJHOTO TpoOera 3JIeKTpOHOB. Brime

200 KM OCHOBHBIMU MEXaHU3MaMH OXJIAXKICHUSI DJICK-
TPOHHOTO Ta3a SIBISIOTCS KYJIOHOBCKHE COyIapeHUs
C MOHAMHU, a TaKKe BO30YXKJICHUE YPOBHEH TOHKOM
CTPYKTYPBbI aTOMOB KHCJIOPO/Ia U TEIUIOMPOBOIHOCTh
anekTpoHHoro raza[12, 13]. B paborax [14, 15] mpu-
BEJICH BBIBOJ| YpPaBHEHUS TEIJIOBOTO OaiaHca s
CTallMOHAPHBIX yclIoBUM Ha BbicoTax 200+350 kM,
KOTOPOE UMEET BUT

Q:Lei+l‘e’

rae (0 — oHeprus, nepenaBaeMasi TETUIOBBIM JJIEKT-
POHaM IpH KYJIOHOBCKUX CTOJIKHOBEHHSIX CO CBEPX-
TEIIOBBIMH (hOTORIEKTPOHAMU; L, — DHEprus, Te-
psiemMasi Ipu CTOJIKHOBEHWH DJIEKTPOHOB C MOHAMMU;
L, —»Heprus, 3aTpaynBaeMas Ha BO30y>KJeHHE TOH-
KOW CTPYKTYpBI aTOMOB Kuciopoaa. [Ipu pacuere
cocTtaBisitomux L, u L, (cM., Hapumep, [14, 15])
WCIOIB30BAINCH 3HaUeHUA 7,, 7T, ¥ N, IOIy4eHHbIE
metonoM HP, a taxxe nanneie o 7, u N(O), B3s-
TeIe U3 Moaean NRLMSISE-00.

Ha puc. 3 npuBeneHsl pe3ynbTaThl pacieTa dHep-
U Q/ N, TOABOIUMOMN K DJIEKTPOHY B €AMHUILY
BpPEMEHH, a TAK)KE COCTABJISAIONINX ITOTEPh SHEPTUU
ANIEKTPOHHOTO Ta3a B MpoIiecce TeImoo0MeHa ¢ HoHa-

, L,;/N, nwneiirpanamu, L,/N. Pacders! npoBo-
muuck ans 3—7 asrycra 2011

W3 puc. 3 BUIHO, YTO BKJIAJ IBYX COCTABIISIOIINX
L,/N n L,/N B Hupolecc OXJIaXICHUs SICKTPOH-
HOTO ra3a Ha MPOTSHKEHWH BCETO MEepHojIa u3Mepe-
HAW OBLT pa3HBEIM. B HEBO3MYIIEHHBIN IeHL 4 aB-
rycra Ha BbicoTax 300 u 350 kM moTepu sHEpruu
SIIEKTPOHOB B KyJIOHOBCKHX COyAapEHHUAX C HOHAMHU
npeobnajgany HaJ OTEPSIMH B pe3yJsibTaTe coyaape-
HUM ¢ HeWTpanamu, Torma Kak Ha BbicoTe 250 KM
cutyarus Osi1a oopatHoil. Bo Bpems b 6 aBrycra
BKJIAJ] COCTABIIAIONINX TIOTEPh SHEPTUN U CKOPOCTH
HarpeBa dJEKTPOHHOTO Ta3a M3MEHWICS: B JMama-
30He BBICOT 250 +300 KM BKJIaJ BCEX COCTABJISAIO-
IIUX YMEHBIIWICS [0 CPABHEHUIO C KOHTPOJIBHBIMU
3HaYeHUAMH. MakcuManbHOe YMEHBIIEHNE CKOPOC-
™1 HarpeBa (B 1.4 pa3a) HaOIIOMamoCh Ha BBICOTE
250 kM. Ha BeIcoTe 350 kM HoHOC(EpHOE BO3MYIIIE-
HUe cabo OTpa3nIIoCh Ha Mpolieccax HarpeBa U Ter-
1000MeHa, BKIAJ cocTaBisomeid L, /N modtu He
n3menunics. B nepuon Bocxona ConHua 6 aBrycra
HaOJIO/IaINCh SIBHO BBIPAKCHHBIC (PITYKTYaAI[UH BCEX
TpeX COCTABIIIIONINX (TIOBOAA M TTOTEPh YHEPTUN),
KaK 3TO OBIJIO C KOHIICHTPAIHUEH SIEKTPOHOB B ATO
JKe BpeMs Ha 3THX BBICOTax [5].
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Puc. 3. BpemeHHble BApHAaLUK CKOPOCTEH HArpeBa 3MEeKTPoHHOro rasa O/ N u TemnoobMeHa 3MeKTpOHOB ¢ noHamu L, /N
1 aromMaMu kuciopoga L, /N na Beicorax 250, 300 u 350 km 3—7 aBrycra 2011 1.

7 aBrycra HaOIIOAN0Ch MOCTEINEHHOE BOCCTa-
HOBJIEHHE IIapaMeTPOB K UX 3HAYECHUSIM B HEBO3MY-
IIEHHBIX YCJIOBUSX, puueM Ha BeicoTe 300 KM BO
Bpemst Bocxopa Comuua morepu L, /N n L,/N
PaBHSUIUCH IPYT IPYTY.

2.4. IloToku Temia, nepeHoCHMOro
3JIeKTPOHAMH

[ToTroku Temna, MEPEHOCHMOrO 3JEKTPOHAMH, Xa-
PaKTEepHU3YIOT MPUTOK SHEPTHHU K ANEKTPOHHOMY Ta3y
U3 IJ1a3MocQepsl 3a CYET TEIIONPOBOTHOCTH JICKT-
POHOB.

Pe3ynbTaThl pacuera INIOTHOCTH OTOKA Terta I1,
Ha BbicoTax 200-+300 KM mpuBeneHbI Ha puc. 4.
BunHo, uto Haubosnbiee abcomoTHoe 3HaueHue 11,
HaOJIFOMAI0Ch BO BpeMs OTpHUIIATeIbHONU (a3bl Oy-
pu 6 aBrycrta v B IIepBOM MOJIOBUHE JIHS 7 aBrycra.
OT0 00BACHIETCS TEM, YTO IUIOTHOCTH MMOTOKA TeTI-
Jla CWJIBHO 3aBHCHUT OT TeMIIEpaTyphbl dJIEKTPOHOB

11, ~ TL,S/ ?). 3HAYUTENLHOMY YBETHUEHHIO |HT|, To-
gyt B 1.9 pasza, B OKOJOMOJyICHHBIC Yackl 6 aB-
rycra Ha BeicoTe 200 KM MpeiecTBOBaJIO CYIIeCTBEH-
Hoe yBenmuenue |[1;|, nourn B 2 pasa, okoso 06:00.
7 aBrycra ¢ 12:00 HabII0MaIIOCH IOCTETICHHOE BOC-
CTaHOBJICHUE 3HAYCHWU TUIOTHOCTH ITOTOKA TETuIa.

2.5. TloTokn miaa3msl

BricoTHOE pactipeieiieHre mapaMeTpoB HOHOCHEPhI
BBIIIIE MAKCUMyMa MOHM3AINY B 3HAYUTEIBHOM CTe-
TIEHU OTIpeIeIsIeTCS MOTOKAMU 3apSKEHHBIX YaCTHII.
ITepenoc miaa3Mbl OCYIIECTBISETCS BAOIb MAarHUT-
HBIX CWJIOBBIX JINHUH. B THEBHOE BpeMs IJ1a3Ma JIBU-
JKeTcst BBepX U3 F2-cios moHocdepsl mom meucT-
BHEM TTOBBINIIEHHOTO JIaBlIeHus B HeM. Houbto, korma
MpeKpamiaeTcsi NeMcTBUE COJHEUHOTO MCTOUYHHUKA
VMOHM3AIIMH U JIABJICHHUE TUTa3MBbl MaJIacT, MOTOK Ha-
TIpaBJICH BHU3 U TIOAMHUTHIBAECT UCTOIICHHBIN 32 CUET
pexomOmHamu F2-cioit nonochepsr.
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Puc. 4. BpeMeHHBIC BapHalliy INIOTHOCTH TTOTOKA Teria 1, TmepeHocHMoro sMeKTpoHaMHy U3 miasMocgepsl B HoHochepy,
Ha BelcoTax 200+300 xm 3—7 aBrycra 2011 . 3nech u nanee BeprukanbHoi muHueH (SC) oTMedeHo BHe3anHoe Havyano Mb

[ToTHOCTH BEPTUKAIBHOTO TOTOKA M1asmbl 1, =
Noy,, 3Ha4eHUS BEPTUKAIBHONW CKOPOCTH IIEpEeHOCa
IUIA3Mbl &, 1 KOHLEHTPALUH 3JIEKTPOHOB /N U3BECTHBI
n3 sKcnepuMenTa [5]. Ha puc. 5 mokazaHbl BpeMeH-
HBIE BapHallii TUIOTHOCTH TIOTOKA TIIa3MBI B THArIa-
30He BbIcOT 200+350 kM ¢ 3 mo 7 asrycra 2011 .
W3 pucyHka BUIHO, YTO BO BpeMs OTPHUIATEILHOM
($a3bl OypH IUIOTHOCTH MOTOKA |H pl| 3HAYUTEIHHO
YMEHBIIUIACh. DTO CBA3aHO C yMEHblIeHHEeM N [4].
Tak, 6 aBrycra okojo 12:00 3HaueHue |H p,| YMEHb-
ITIOCH ITOYTH B 2 pa3a (Ha BeicoTe 200 KM) OTHOCH-
TEJIbHO 3HAYCHUs] B KOHTPOJIbHBIN JieHb 4 aBrycra.

Bapuaunn I1 ), 4 aBrycra coxpassuin OCHOBHBIC
YepThl CYTOYHOTO TOBEACHUS (BOCXOISAIINA TTOTOK
BO Bpemsi Bocxonia CoTHITa M HUCXOISTIHNA B TIEPHOJ]
3axozia). OTm4HOe OT peryispHoro nosexeuue I1 ),
HaOIIONAaa0Ch B BOSMYIIICHHBIC CYTKH 6—7 aBrycTa
U 3aKJII0YAJIOCh B OTIEPEKEHUU YTPEHHETO BOCXOIS-
IIeTO MTOTOKA OTHOCHUTENTFHO MOMEeHTa Bocxoza CoiH-
112 ¥ YMEHbIIEHUHU |H p,| 6 aBrycta B 2+1.3 pasa

Ha BeicoTax 200+300 KM COOTBETCTBEHHO. B BO3-
MYIICHHBIE CYTKU 6 U 7 aBrycra BapHalluu ILIOT-
HOCTH MTOTOKA 3aMETHO OTJIMYAJIUCh OT €€ Bapualuii
B HEBO3MYILIEHHBIE CYTKHU.

2.6. 3oHaNbHOE 3JIEKTPHYECKOE TOJIe
U MEePEeHOC MIa3Mbl 32 CYeT
3JIEKTPOMATHUTHOTO peiida

Kax u3BecTHO, B OTCYTCTBHE BO3MYIIIEHUH B TEOKOC-
Moce 3pdexTamMu INCKTPUIESCKUX MOJICH B CPEITHUX
IIUPOTAaX MOXHO TMpeHeOpeub. OpaHAKO BO BpeMms
culibHbIX I'B MMeeT mMecTo ycuiieHue 3JIeKTpuyec-
KHX TIOJICH BCIICACTBHE MAaTHUTOC(EPHON KOHBEKITHH,
YTO CYIIECTBEHHO BJIHMSET HA JUHAMHKY CpeHe-
MTUPOTHOHN HOHOCHEPHI. B BO3MYIIICHHBIX YCITOBHUIX
B CPEIHMX IIMPOTAX U B IpeHeOperkeHnn dhpekTamu
CKJIOHEHHUSI T€OMAarHUTHOTO TIOJS OCHOBHOM BKJIAJ
B BEPTUKAJIBHBIN MEPEHOC TUIa3Mbl BHOCUT 30HATb-
HO€ 3JIEKTpUYECKOe MoJie. DIEKTPUUECcKoe MoJe,
HaIPaBJICHHOE Ha BOCTOK, BBI3BIBACT Apei( ra3-
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Puc. 5. BpemenHble Bapyaluu INIOTHOCTH N0TOKA 11as3mbl I1 ), o ranxbiM xapbrosekoro pagapa HP Ha Beicorax 200+350 km

3-7 aBrycra 2011 1.

MBI BBEPX, a I0JIE, HAIIPaBJICHHOE Ha 3araj — nepe-
HOC WOHOCGEepHOH Mm1a3mMel BHU3. OIEHUM 3HaYe-
HUE 30HAJIbHON KOMIIOHEHTHI 2JIEKTPUYECKOTO MOJI,
a TaKXe BKJIAJ BEPTUKAIBHON COCTABJISIOLIEH IBU-
JKEHU TUTa3MBbl 32 CUET AJIEKTPOMArHUTHOTO Apefida
B TUHAMHUYECKUI pexuM HoHochepsl Bo Bpems Mb
5-6 aBrycra 2011 .

J171s1 oLieHKY 3Ha4eHN S 30HATBHON KOMITOHEHTHI IEK-
TPHUYECKOTO ITOJIs1 BOCIIONIb3YyeMCsl BEIpAXKEHUEM, TTPH-
BEJICHHEIM B [16]:

-3
E, =(0.55-0.014E)-107,

rne AE — uHAeKC aBpOpallbHOM akTUBHOCTH, HT;
a E, usmepsercs B B/m.

Kax mokasanm pacdeTsl, BO BpeMs TIIaBHOU (a3bl
Mb BenuuunHa Ey nocrturaia 3HadeHus —17 mB/u.
Torna kak B CHOKOMHBIX YCIOBHSX 3HAYEHUE 30HAIb-

HOM KOMITOHEHTHI 3JIEKTPHUIECKOTO TIOJS HE MPEBHI-
mano —5 MB/M. Bpemennbie Bapuaruu A E-nHaekca
u E, mpuseneHsl Ha puc. 6.

Bripaskenue i1t pacyera CKOPOCTH IepeHoca Tias-
MBI 32 CYET 3JEKTPOMAarHUTHOTO Apeiida B mpeHeo-
pexennn dpdexTamu CKIoHEeHUS nMeeT Bux [11]

y
Ugp z?cosl,

rae B — Momynb HHAYKIWY TeOMarHUTHOTO MoJist, / —
HaKJIOHEHHE T€OMarHUTHOTO HOJIA.

Ha puc. 6 (HuXHSS maHenb) MpencTaBiIeHbl pe-
3yJIBTaTbl PacyeTa CKOPOCTH 3JIEKTPOMArHUTHOTO
npeiida Bo BpeMss Mb u B CITOKOWHBIX YCIIOBHSX.
Oxa3anocs, uTo BO Bpems aBHOU ¢a3sl Mb 7,
nmocturaja sHayenus 430 m/c, Torga Kak B MarHUTO-
CIIOKOMHBIX YCIIOBUSX NTEPEHOC IIa3MBbl 32 CUET IEK-
TPOMArHUTHOTO Apeli(a NPaKTUIECKH OTCYTCTBOBAIL.
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Puc. 6. BpemeHHbIC BapHalliK HHCKCA aBPOPaIbHOM akTUBHOCTH AE (MupoBoii ieHTp reomarauTHbeIX AanHbIX WDC Kyoto),
30HAJILHOTO 3IEKTPUUECKOro ot £, (pacdeT) u CKOpOCTH HEPEHOCa YaCTHI] 38 CYET 3IEKTPOMArHUTHOIO jpeiida ¢y, (pacyer)

Ha BeicoTe 300 kM 3-9 aBrycra 2011 1.

2.7. CkopocTh nepeHoca Ijaa3Mbl
3a cueT amMOunoJsApHoi nuddy3un

CyTouHble Bapually BEPTUKAILHON COCTABIISIOMICH
CKOPOCTH aMOHMONSIpHON TU(Y3UH IJIs1 HOHOB OT-
paxaroT 0COOCHHOCTH IPOIIECCOB TIEPEHOCA U OOMe-
Ha TUTa3MON MeXy moHochepod U 1uiazmochepoit
U UX POJIb B BBICOTHOM paclpeeleHU KOHLEHTpa-
1 noHoB. Ha Beicotax 200 + 500 kM, re Honsl OF
SIBIISIFOTCSL JOMUHUPYOLMH, BEPTUKATbHAs COCTAB-
JISIOIIAs CKOPOCTU amMbumnosipHoit quddysuu o, onu-
CeIBacTCS BBIpakeHueM [11, 17]:

oT
v, =-D,sin’ [ ! iaN+L—"’

2

N T, |
rae
p -t
! mizvm

k03 ¢unment amounonspuor auddysuu, k — moc-
TosiHHasA bonblMaHa, m; — Macca HOHA KUCIOpOJa,
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V,, — CyMMapHas 4acToTa COyJapeHHH HOHOB C
OCHOBHBIMH KOMIIOHEHTaMH HEUTPaIbHOTO Ta3a;
H,= kTp/mg — NpPUBEJECHHAs BHICOTA ILJIA3MBI,
T,=T,+T, — nna3MeHHas TemIeparypa, g — ycKo-
peHune cBOOOTHOTO TaIeHusT; N — KOHIICHTpAIis HOHOB
KHCIIOPO/a; Z — BEICOTa. BBIBOJI TaHHOTO ypaBHEHUS
MIPUBOJUTCA, HanpuMmep, B [18, 19].

Bpemennsie Bapuaimu ckopocTtu AnGy3nun HOHOB
O" ma BeIcoTax 200+350 kM ¢ 3 mo 7 aBrycra
NpeJicTaBieHbl Ha puc. 7. I3 pucyHka BUAHO, UTO B
MarHATOCIIOKOMHBIX YCIOBHSAX (3 aBrycra) CKOpOCTh
v, B HOYHOE BpeMs oTpuuarenbHas. Hucxons-
mast CKOpocTh ¢, cocTasisuia okoso —10, —15, 25
u —50 M/c Ha BeicoTax 200, 250, 300 u 350 kM cooT-
BETCTBEHHO. B HEBHOE BpeMs CKOpPOCTh MepeHoca
MJIa3MBI 32 c4eT aMOunomsipHoil nuddy3nn He3Ha-
yuTensHa (He O6onee 2+3 wm/c).

ITocne BaesamHoro Hawama Mb (19:03 UT 5 aBryc-
Ta) MOBEJECHUE ¢, 3aMETHO M3MEHWJIOCh. B HOub
¢ 5 Ha 6 aBrycra Ha BbicoTax 250, 300 u 350 xm 2,
nmocturana —22, — 50 u —150 M/C cOOTBETCTBEHHO.
Bo Bpewms raBHo# dassr Mb (6 aBrycra) B nHEB-
Hble yackl Ha BbIcoTe 300 kM 2, =—12 m/c (B cmo-
KOMHBIX yclIoBUsIX o, =0 M/C).
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Puc. 7. BpeMeHHbIE Bapualu BEPTUKAIbHOM COCTaBIAIONIEH CKOPOCTH IIEPEHOCA IJIa3Mbl 3a cueT aMOunonsapHoit auddysuu o,

(pacuer) Ha BeicoTax 200+350 kM 3—7 aBrycta 2011 .

2.8. HeiiTpanbHbie BeTpbl B HOHOChepe

B cpeanux mmpoTax BepTHKAIbHAS COCTABIISIONIAS
CKOPOCTHU BETPOBOTO YBIICUCHHS HOHOB 00YCIIOBIICHA
MEPUIUOHATBHOM COCTABIISIONICH CKOPOCTH FOPU30H-
TaJbHOTO JBUKCHUS HEUTpaIbHOro raza. Heitpais-
HBIN BeTep, HAIPABJICHHBIH K KBATOPY, BBI3bIBACT JBH-
JKEHHE TUTa3Mbl BBEPX M0 MAaTHUTHBIM CHJIOBBIM JIH-
HUSIM, & BETep, UMCIOIIUI HANpaBICHUE K TOIIOCY, —
JIBIDKEHUE TUIA3MbI BHH3 BJI0JIb T€OMAarHUTHBIX CHJIO-
BbIX JiuHui [ 11].

Bripaxkenue nmst pacuera MEpPUAMOHATIBHON CO-
CTaBJIIOIIEH CKOPOCTH HEHTPaIbHOIO BETpa o),
B TIpeHeOpekeHnn dh(eKTaMu CKIOHCHHS TeoMar-
HUTHOTO ToJis umeet Buf [11]:

_ Y "l Upp
" sinlcos/
3mech 2, — BEpTHKalbHAs COCTABIAIOLIAs CKOPOC-
TH JIBUKEHHMS I1J1a3Mbl 110 JAHHBIM XapbKOBCKOTO pa-
napa HP [5], o, — BeprukanpHas cocTaBisionias

CKOPOCTH TIepeHOCca TIa3Mbl 32 CYeT aMOUTIOISIPHON
b dys3un, v, —BepTUKAIbHAS COCTABIIAIONIAs CKO-
pPOCTH MepeHoca TIa3Mbl 33 CUET JICKTPOMArHUTHO-
ro mpeida.

Ha puc. 8 npuBeieHbI BpeMeHHbIE Bapyallii MEpH-
JUOHAJIBHONW CKOPOCTH HEHTPAJNBHOIO BETpa &, BO
BpeMs Mb u B criokoliHbie JHU. BuaHO, 4TO B CIIOKO#-
HBIX YCJIOBHAX CKOPOCTh Z, BapbUpyeTcs B Ipere-
nax oT —60 mo —120 M/c B paccMaTpruBaeMOM JHara-
30He BbICOT. [Tocne Hayaia Mb 1 Bo BpeMsl 1i1aBHOM
(hazbl IMEJI0 MECTO yCHUJICHHE HAIPaBIEHHOTO K T10-
JIOCY HeWTpanpbHOTO BeTpa. Hambonbmmas ckopocTh
v,., Kak IOKa3alu pacyeTsl, HaOIroganach B Auara-
30He BbIcOT 200+300 KM M gocTuraiga 3HAYCHUS
—500 m/c. Ha Boicote 350 km 2, =—400 wm/c.

3. O6cyxneHune

Mexaau3M GhopMUPOBaHUS HOHOC(HEPHBIX BO3MY-
HICHUI U QU3UYecKas CXeMa UX Pa3BUTHS CIOKHBI
1 TpeOyIOT yueTa MHOTHX (haKTOPOB (CM., HaripuMep,
[1,2, 11, 12]). UccnenoBanue BKIaa Kaxaoro hak-
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Puc. 8. Bpemennble BapHaluu MEPUIHOHATBHON KOMIOHEHTHI CKOPOCTH HEHTPAnbHOrO BeTpa 2, (pacdeT) Ha BBICOTAX

200+350 xm 3-7 aBrycra 2011 r.

TOpa IMPOBOJIUTCS C MTOMOIIBIO TII00ATLHBIX MOJICIICH
nonocdepsl. Kak moka3siBaeT nmpakTuka, pruMeHse-
MbIe MOJIETH TpeOyIoT Koppekuuu. [loaTomy sxcre-
pUMEHTalIbHbIC HaOoeHus: HOBBIX ['b maror BO3-
MOYKHOCTP JIJISl YTOYHEHHS U Pa3BUTHUS CYIIECTBYIO-
LIUX MOJCIICH.

IIpoananuzupyem NomydeHHbIE pe3yabTaThl YUCIICH-
HOTO MOJICITUPOBAHMS TTApaMETPOB MOHOC(EPHI B Te-
yenue I'b 5-6 aBrycra 2011 . u cpaBHUM HX ¢ mapa-
MeTpaMU HOHOC(EPhI BO BpeMsl IMOJOOHBIX (110 3Ha4e-
HISIM nHIekea K, ) Oypb 25 ceHrsiOps 1998 r.
[17,20,21] 1 30-31 mas 2003 1. [8, 22, 23]. Uanek-
Chl FTCOMAarHUTHON aKTUBHOCTU U XapaKTEpHBIC Ta-
pameTpsl kaxnmou I'b mpencraBimensr B Tadm. 1.
Hecmorpst Ha T0, 4TO 3HAYEHUA MHIAEKCOB K, ObLIH
OJIM3KUMH, 3HAYEHHS HHIEKCOB D usHepruu ['b

st min
E, . CyHmecTBeHHO OTIu4aluch (cM. tabm. 1). Ilpu
pacuere E,  HCIOIB30BalIOCh COOTHOIIECHHUE, IIPU-
BeJICHHOE, Hampumep, B [17].

Bcee tpu I'b conpoBokaanucy OTpuliaTeIbHBIMU

Wb, Bo BpeMsi KOTOPbIX HaOMomajIcs HAarpeB HEUT-

panbHOro rasza [24]. Poct TemnepaTypsl HEWTpasioB
T, oOBsACHsETCS BBICOKOLIMPOTHBIM HAarpeBoOM Tep-
Moc(epbl, IEPEHOCUMBIM TETJIOM M3 BBICOKHX IIH-
POT B cpe/iHUE 3a CUET YCHIICHHUS MEPUINOHATBHOTO
BeTpa K 9KBATOPY W JOKATBHBIM JHKOYJIEBBIM Harpe-
BOM, CBSI3aHHBIM C IPOHUKHOBEHUEM MarHuTocdep-
HBIX DJIGKTPUYECKUX TOJEeH B CpeJHUE IIUPOTHI.
Tak, Ha BeIcOTe 300 KM B Tepwoa TIaBHOU (Da3wl
I'b 25 centa6pa 1998 . B HouHOE Bpems 7, yBeu-
YHJIaCh OTHOCHUTEIIBHO CBOETO 3HAYCHHUS B CIIOKOM-
HBIX yciaoBuil B 1.3 pasza (mo ~1460 K), a Bo Bpem
I'b 5-6 aBrycra 2011 r. — B 1.7 paza (o 1250 K).
Yro xacaercst I'b 30-31 mas 2003 r., ©3BeCTHO, YTO
BO BpeMsI IIaBHOH (a3bl OypH B HOUB ¢ 30 Ha 31 mas
Ha Beicote 300 km 7, cocrasusna ~1200 K, a B cie-
JYIOIIYI0 HOYb BO BpeMs (a3bl BOCCTAHOBJICHUS
yMeHbIIuIach npumepHo Ha 320 K.

Harpes tepmocdepsl puBen K ee pacuIupeHHIo
U, COOTBETCTBEHHO, POCTY BBICOTHI T€pPMOMAY3bl Z,
BO BCEX Tpex ciydasx: B TedueHue I'b 25 ceHTsaops
1998 1. — 10 450 kM, 30—31 mast 2003 1. — 10 400 KM,
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Tabnuya 1. TlapameTpsl, XapaKTepu3y0Imue

reokocMu4eckue oypu
Mb Mb Mb
IMapamerp 25 cenrsiOpsa | 30-31 mas [ 5-6 aBrycra
1998 r. 2003 r. 2011 r.
p max 8+ 8 8~
Dy, in, HTT 210 —-131 -113
E, ., Jix 12-10" 810" 5.9-10"
|E,|, MB/m 21 19 17
Zp, KM 450 400 350
AE,_ ., 1Tn 2200 2000 1740
(V,F2),
—r— =33 ~ ~
[ N2 ) 2.5 2
T, 0
= (300 xm) =0.8 - =0.6
7;‘ ax
(Q/N),
(O/N) ) =2 ~1.7 ~1.4
(250+270 xm)
o) (350 xm) 0.7 0.6 0.4
T max

IIpumeuanue. Cumson N, F2 — KOHLEHTpaLus 5J1EKTPOHOB B MaK-
cumyme cinos F2, unaexc “0” oTHOCHTCA K 3HAYEHUSAM IPH HEBO3-
MYILEHHBIX YCIOBHUSAX.

5-6 asrycra 2011 . — go 350 kM. (B crnokoiiHblit
nenb 1 Beex I'b z, =300 km.) 3Hauenus z;, Opun
TeM Oousbure, yeM Oonbuie sHeprust £, I'b (cm.
Taba. 1).

HarpeB TepMocdepsl compoBoXIancs HU3MEHE-
HHAEM HEHTpallbHOTO cocTaBa aTMocdepsl. Pacue-
THI, BBITIOJTHEHHBIE C WCIOJIB30BAHUEM MOJIEITH
NRLMSISE-00, mokazanu, uro 5 aBrycra 2011 .
oko10 21:00, xorga oTMe4YaIoch HauOoJIbIIEe ajIe-
HUE KOHIICHTpanuu 31ekTpoHoB N (Ha 90 %), 3Ha-
yeHus KoHUeHTpauuii N(N,) m N(O,) uzMeHH-
JIMCh HECYIIECTBEHHO. B pesynbrare mapamerp p oc-
TaJCsl TOYTH TaKHM e, Kak Obul 70 Havana MB.
Pesynbrars! pacuera p He MO3BOIISIOT OOBSCHUTH HA0-
JF0ZIaeMOe Ha 3TOHM BBICOTE CUIIBHOE TaJieHue V, T. €.
monenb NRLMSISE-00 maer 3aBeoMo 3aHMKEH-
Hble 3HadeHus1 N(N,) u N(O,). K rakomy BbIBOOY
TIPUIILIA U aBTOPHI padot [8, 17, 20, 21], B KOTOPHIX
OTMEYaJIoCh, YTO U3MEHEHNE HEHTPaIbHOTO COCTa-
Ba HE MOIJIO NMPUBECTU K TAKOMY CYILICCTBEHHOMY
YMEHBIIIEHUIO KOHIIEHTPAIINH JIEKTPOHOB B MAKCH-
MymMe ciost F2: B 3.5 paza Bo Bpems I'b 25 cenTsa0ps
1998 . u B 2.5 pasza Bo Bpemsa 30-31 mas 2003 r.

PaccMoTpuM 10/1BOJT SHEPrUU K 3JIeKTpoHam. M3
pHc. 3 BHIHO, YTO B Pa3HbIE CyTKU BKJIAJ] COCTABIIIO-
umx L, /N u L,/N B Hpouecce OXJIaxICHHUs dICKT-
POHHOTO Ta3a ObUT pa3nu4YHbIM. Hanprmep, B CIOKOM-
HBIE CYTKHU 4 aBrycrta Ha BeicoTe 250 KM npeobinaganm
MOTEPHU B MPOLIECCE HEYNPYTOro TEII000MEHa 3JIEeKT-
POHOB C HEMTpasaMH 3a CYET BBICOKOH Pa3HOCTH TEM-
nieparyp 7, — 7, 1Ipu MajbIX 3HAYEHUAX N, YTO Xapak-
TEPHO JJIs1 YCJIOBUM CpeJiHEN COTHEUHOM aKTUBHOCTH.
Ha Bricotax Hmke 300 kM BKJIaa JByX MEXaHU3MOB
OXJIQK/ICHHS DIIEKTPOHOB, TIO-BUANMOMY, CPaBHSIICS.
C pocTOM BBICOTHI HAaYaITH MPE00IaaTh IIOTEPH YHEP-
THH SJIEKTPOHOB B KyJIOHOBCKHX COY/IApEHUSX.

6 aBrycra B yCJIOBUSIX oTpuliateasHoi b norepu
L,;/N ua BbicoTe 250 kM Oblnu Mainbl. Ha BeicoTax
z>300 kM 3HaueHust L,/N cranm npeobnagars
HaJ 3Ha4YCHUsIMH L, /N, 4T0 0OBsCHSETCS Harpe-
BOM U pactidpeHneM TepMocgepbl, Tpyu KOTOPOM KOH-
LeHTpanus atomapHoro kucimopona N(O) yMmeHb-
1IaeTcsl MEIJIEHHO.

30 mas 2003 . B ycnoBusix orpunarensioid b u
ymensblieHust N notepu L, /N Takxe GbLIH Mabl.
OHHM CPaBHSUTHCH CO 3HAYCHHUSIMHU L, /N TOJBKO Ha
BbicoTe 390 kM. 31 Mas BOMM3M TMONYIHS HA BBICO-
Tax 250+270 KM 3HaU€HUE DHEPrUU, NOJABOJUMON
K 3JIEKTPOHHOMY ra3y, Q/N CocTaBmsuio MpubIn3m-
TenpHO 0.8-107" JIx/c. B ciokoitusle cytku Q/N =
1.3-107" JIxx/c, T. e. yMEHBIIMIACH MPHMEPHO B
1.6 paza. OtmetuM, uTo B Teuenue I'b 5-6 aBryc-
ta 2011 . sueprust Q/N ymensmmnack B 1.4 pasa,
a Bo BpeMms I'b 25 centsaops 1998 . — B 1.9 pasa.
Bugno, uto a3¢dextsr I'b 25 centsaops 1998 1. B Ba-
puaiusx Q/N Obutk GoJiee CYIECTBEHHBIMH.

‘YMeHbIIIeHHe JTIOKaTbHOTO HarpeBa IEeKTPOHHOTO
ras3a MpUBOANT K YBEITMYEHHIO TIOTOKA YHEPTHUH (OTO-
AJIEKTPOHOB, TOKHmaromux o06macte F moHocdeps.
M306sITouHas 2HEPTHA, TTIepeHocHMast (DOTOIIIEKTPO-
HaMHU, BBI3BIBAET JIOTIOJTHUTENBHBIN HATPEB IJIa3MOC-
(hepsl 1 OOBACHSACT YBEIIMUCHUE TETUIOBOTO TIOTOKA
B BO3MYIIEHHBINH NeHb (cM. puc. 4). Pesymbrars
pacyeToB TUIOTHOCTEH MOTOKOB TEIUIa COOTBETCT-
BYIOT CYIIECTBYIOIINM IIPEICTABICHIUSIM 00 HX Be-
JUYHE W XapaKTepU3YIOT B3aUMOJIEHCTBUE OCHOB-
HBIX TIPOIIECCOB, KOHTPOIUPYIOIHX TETIOBOM OamaHc
roHOC(ephl U TuIazMocdepbl BO BpeMst OypHu.

N3Bectno [8, 21, 23], uTro Ha BEIcoTe 350 KM BO
Bpems ['b 25 centsaops 1998 1., 30-31 mas 2003 r.
n 5-6 aBrycra 2011 . II0THOCTH ITOTOKA TEILIA |HT|
MaKkcUMajibHO yBenuuuiach B 1.4, 1.2 u 2.8 paza
COOTBETCTBEHHO.
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JHo 5 aBrycra 2011 r. BpeMeHHbIE BapHallvH MJI0THO-
CTH BEPTHKAIBHOIO MoTOKa Iu1a3Mel 1, coxpanuim
CBOM OCHOBHBIE YE€PThI CYTOYHOTO TIOBE/ICHNS, 2 UMEH-
HO: BOCXOJAIINI TOTOK BO Bpems Bocxoma CoJHIa
Y HUCXOAALIMMA B miepuo 3axoaa (cM. puc. 5). C poc-
TOM BBICOTHI 3Hau€HHE TMJIOTHOCTU MOTOKA YMEHb-
aJioch 3a cuer nagenus N. M3 pucyHka BUIHO, YTO
5 aBrycra Ha BeicoTe 200 KM ‘H p,‘ yBenuuunace B 1.4
paza 1o cpaBHEHMIO CO 3HaueHueM 4 aBrycra, a 6 aB-
rycra CHoBa ymMeHblmjachk. Ha Beicotax z =200 kM
Wb raxoke nosamsia Ha Gopmy cytouroro xozma I1 ;.

I'b 5-6 aBrycra 2011 r. cymecTBeHHO IpPOSBU-
JIach M B BApHUAIHSX AIIEKTPUIECKOTO OIS Ha/l Xaphb-
koBoM. Kak mokazanu pacuersbl, BO BpeMs IJITaBHOU
¢a3el ['b nmeno mecto yBeianueHHE 3HAYCHUH 30-
HAJIbHOI KOMITOHEHTBI 3JICKTPUYECKOro nomst £, 1o
—17 MB/M, Torma kak B HEBO3MYIICHHBIC ITEPHOIIBI
OHa cocTaBisma 1+5 MB/m.

VYBennueHne HanpsiKEHHOCTU 3JIEKTPHUUECKOTO
noJist Bo Bpemsi ['b mpuBeso k nHTeHCHpUKay 1BU-
YKEHUSI TIJTa3MBbl, 00YCIIOBJIEHHOTO SIEKTPOMarHATHBIM
npeiidom [25, 26]. Kak mokazano YHUCICHHOE MO-
JIeJINPOBaHNE, B CTIOKOWHBIX YCIOBUSAX CKOPOCTB I1e-
peHoCa YaCTHLl Uy, ONn3Ka K HyII0, a BO BpeMs
BHE3alHoro Hauyajga Mb oHa nmocturana 3HaueHHs
430 m/c. Pe3ynbraTsl pacueToB, BHITTOJIHCHHBIX B Ha-
cTosilel paboTe, XOPOLIO COITIacyloTcs C pacueTa-
MU, TIpeicTaBIeHHbIMU B [15].

I'b 5-6 aBrycta 2011 r.,, KaKk u ABE IpyTrUe paccMar-
puBacMble Oypu, MpHBeNa K 3aMETHOH MepecTpoiike
JMHAMUYECKOTO PEKMMa HOHOC(HEPHOI TIa3MBbl U TEM
CaMbIM CYIIIECTBEHHO TTOBITHLIA Ha BRICOTHOE pacIipe-
JIeNIeHre TTapaMeTPOB TEOKOCMOCA BBIIIIE MAaKCUMyMa
noHm3aIuu ooacty F monocdepsl. Kak moxaszamm pac-
4eTsl, Bo Bpems ['b nmeno Mecto yBenndyeHue HUCXO-
JSIIed CKOpOCTH TIepeHoca YacTHIl 3a CYeT aMOUIIO-
nspHoit uddy3un v, , 4To CBUIETEILCTBYET 00 OT-
KJIOHEHHH PacTpeIeNieHH s KOHIIEHTPAITX HOHOB OT JU(-
(hy31OHHO-PaBHOBECHOTO B ITEPHOJ] BO3MYIIICHHS.

Bo Bpems I'b 5-6 aBrycra 2011 r. umesno mecro
YCHUJIEHHE HAIIPABJIECHHOTO K IMOJIOCY HEWTPaIbHOIO
BeTpa. Takoe MoBe/leHUE BETpa yKa3bIBaeT Ha TO,
910 3P PEKThI OypH XOPOILO MPOSBUINCH B BAPHALHSX
TapaMeTPOB II00ATEHON TepMOChepHON ITUPKYIISIIAM.
[Tomo6HOE MOBeIEHNE CKOPOCTH HEUTPATLHOTO BET-
pa HaOmoaanock Takke Bo Bpems ['b 25 ceHTsOps
1998 r. [17, 20, 21]. Pe3ynbraTsl MpoBECHHBIX pac-
YEeTOB COINIACYIOTCSI C pe3yiabTaTaMH JPYyTUX aBTO-
POB, Ipe/ICTaBICHHBIMU B paboTax [27, 28].

CpasauTenbHbIN anamm3 ['b eme pa3 mpomeMoH-
CTPUpOBAI, YTO Kaxkaast Oypsi yHUKaidbHa U d(dek-
Tl CXOXKMX (10 3Ha4YeHUsM unnekca K, ) Oypb
MOTYT OBITh Pa3IHMYHBIMH.

PesynbraThl HacTosIIe# pabOThI MOATBEPIUIU
te3uc [1-4] o Tom, uto I'b mpencraBnser coboit
CHHEPTeTHYECKH B3aNMOJICHCTBYIOITHE OYpPH BO BCEX
BHEIIHUX re0000I0uKax.

4. BoiBoabI

1. B teuenue rnaBHoU ¢aszer Mb 5 aBrycra (oko-
7o 23:00), xorma HaOMIOmaIcs HEOOBIYHBINH HarpeB
mia3Mbel Ha (JOHE YMEHbBIICHUS KIHIEHTpauuu N
B o6actu F nonocdepsl, Temneparypa 7, yBelIuuu-
Jack B 2.2 +1.4 pa3a OTHOCUTENBHO 3HAYCHUU B HE-
BO3MYIIIEHHBIX YCIOBHUSX 4 aBrycra M cocTaBJsi-
nma 1390+1160 K na BeicoTax 250400 kM cooT-
BeTcTBeHHO. Bo Bpems orpuniatesnbHoit Mb 6 aBrycra
3HaueHus 7, B 9TOM K€ JUala30He BLICOT ObLIN
Ha 230 +140 K Bbilie, ueM B MAarHUTOCIIOKOMHBIX yC-
noBusxX. HarpeB TepMocdeps! IpuBeI K ee pacimpe-
HUIO U MOIBEMY BBICOTHI TepMomay3bl 10 350 kM B
TeyeHue maBHOHU (azel MbB, B To Bpemst kak B cro-
KOMHBIE CYTKHU €€ BhICOTa cocTaniisiia 0kojo 300 k.

2. Iloareepxneno, yto moaens NRLMSISE-00
JlaeT 3aHMKEHHBIE 3HaYE€HUs] KOHIIEHTPAllU COCTaB-
JISTIOIUX HEHUTpaTbHONH aTMOC(Ephl, HE TTOJHOCTHIO
oToOpaskast yMeHbIIIEHHE KOHIICHTPAIIUH JICKTPOHOB
BO Bpems1 M1aBHOH (a3sl MB 1 mocnenyromiye Bo3my-
IIeHHbIe CYTKU 6 aBrycta. CieoBaTeNbHO, MOJEITh
TpeOyeT nanbHelIel KOPPEKTHPOBKH. 7 aBrycTa KOH-
LEHTPaLK KOMIOHEHT HeHTpanbHOii arMocdeps yBe-
mmummick: N(O) — npumepHo B 2.1 pasa, N(N,) —
B 3.6 pa3a, a N(O,) — B 5.2 pa3a, COOTBETCTBEHHO
napameTp p ymeHblwics B 1.5 paza.

3. Bo Bpems Wb 6 aBrycra BKiaJ noTeph SHEPTHU
3JEKTPOHHOTO Ta3a B Mpolecce TemiooOMeHa
C MOHAMH M HEeHTpanaMu yMeHbIIWICA. Makcumanb-
HOE yMeHbleHue (moutu B 1.4 paza) CKOpocTH Harpe-
Ba 3JIEKTPOHOB MMEJI0O MECTO Ha BhicoTe 250 KM.

4. ITosmy4eHHbIE 3HAYEHUS TUIOTHOCTH [TOTOKA TEI-
J1a, IEPEHOCUMOT0 3JIEKTPOHAMHU, U TIOTOKA TJIa3MbI
CBUJICTEIBCTBYIOT O TOM, 4To Wb nosnusiia Ha ux
CyTOUHBIH X01: abcomroTHble 3HaueHus 1, yBenu-
YUJIUCH 3a c4eT pocTa 7, a abCOMIOTHbIE 3HAUCHUS
IT,, yMCHBIIMINCE 33 CYET yMCHBIICHUS N.

5. Bo Bpemst maBHoi ¢pa3sl Mb 3HaueHme 30Hab-
HOM KOMIIOHCHTBI lICKTPUYECKOTO MOMist £, TOCTHIIIO
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—17 MB/Mm, Torma kak B CIIOKOWHBIX YCIOBHSX 3Ta
BEJTMYHHA HE TIPEBBIIIANA SAMHUI] MUJUTUBOJIBT Ha METP.

6. DddexTsl cBepxcuabsHON Mb X0poImo mposiBu-
JTWCh B BapHAIMAX AUHAMHYECKHUX IPOIECCOB B
noHocdepe. Bo Bpemst Oypu aGCOMIOTHBIC 3HAUYCHUS
BEPTUKAJILHOM COCTABIISIONIEN CKOPOCTH MepeHoca
IJIa3MBI 32 cUeT aMOuTIONsIpHOH audQy3uu cocTa-
jsuma 22, 50 1 150 m/c na Beicotax 250, 300 1 350 kM
COOTBETCTBEHHO. CKOPOCTh NIBIKEHHSI TIIIA3MBI 32
CYeT DJIEKTPOMArHUTHOTO Apeiida BO Bpems IaB-
Ho#t daser Mb mocturama 430 M/c, Torma Kak B He-
BO3MYIIIEHHBIX YCIOBHAX MEPEHOC TUIa3MBI 32 CUET
AJIEKTPOMATHUTHOTO Japeiida ObIT He3HAUNTETHHBIM.
Kak mokazano guciaenHoe MomeaupoBanue, 3G hek-
TBI Mb 3aMeTHO MPOSIBUINCH B BAPHAIHX T7100aJTh-
Hoii TepmochepHoit upkysain. Bo Bpems I'b nve-
JI0 MECTO yCHJICHHE HAIIPaBIEHHOTO K TOJIFOCY Hel-
TPaJbHOTO BETPa, CKOPOCTh KOTOPOTO AOCTHTala
—500 m/c B amamazone BbICOT 200+300 KM™.
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IOHOC®EPHA BYPA 5-6 CEPIIHA 2011 P.:
PE3VYJIBTATU PO3PAXYHKIB OCHOBHUNX ED®EKTIB

HaBezeHo pe3ynbTraTu po3paxyHKiB apaMeTpiB INHAMIYHHX
1 TEIUIOBUX IMPOLECIB Mij 4ac HAANOTYKHOI MarHiTHOI Oypi
5-6 cepnust 2011 p. (K, =8-). MarniTHa Oyps cynposoa-
JKyBaJlacsi HeraTUBHUM i0HOC(epHUM 30ypeHHIM Ha| XapKo-
BOM, sIK€ BUKJIMKAJIO HU3KY 3MiH B ioHOC]epi. Ha oHi 3meH-

[IeHHS KOHIIEHTpaIlii eleKTpoHiB y F-o0macTi criocrepiraBes
HarpiB [UIa3MH, 110 CYIIPOBOKYBABCSI 3MIHAMU Y CKJIa/1i HEHT-
paspHOT aTMocdepr Tay JUHaMILI ioHOChepH.
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IONOSPHERIC STORM OF AUGUST 5-6, 2011:
CALCULATION OF MAIN EFFECTS

Calculation of dynamic and thermal processes parameters du-
ring the severe magnetic storm of August 5-6,2011 (K, ., =8-)

are presented. The magnetic storm was accompanied by nega-
tive ionospheric disturbance over Kharkiv which caused a num-
ber of changes in ionosphere. Plasma heating was observed du-
ring electron concentration depression in the F-layer which was
accompanied by changes in neutral atmosphere composition and
ionospheric dynamics.

Cmamwsi nocmynuna 6 peoakyuro 09.12.2013

ISSN 1027-9636. Paouoguzuxa u paduoacmponomus. T. 19, Ne 1, 2014 39



