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ITokasaHa BO3MOXKHOCTb [ETE€KTUPOBAHUS CONHEUHBIX BCIBINIEK C MOMOIIBIO CHUCTEM
GPS/TJIOHACC. IIporeaeHo uccieqoBaHne BHE3AMHBIX YBEJUUEHHUI MOJHOTO 3JE€KTPOHHO-
ro copepxkanus B uonocgepe no ganaeim cucremsl GPS. IIpoananusnpoBaHa 3aBUCUMOCTD
Bapualyil IOJHOTO 3JE€KTPOHHOTO CONEPIKAHUSA OT NMOTOKOB MOHU3UPYIOIETO COTHEUHOIO
YABTPa(roJIeTOBOTO U peHTreHoBcKoro uaaydeHusi. Ilpensnoxen meron omnpeneneHus ac-
¢(hbeKTUBHON MHTEHCUBHOCTY HWOHU3UPYIOIIEr0 COJMHEYHOrO H3Jy4YeHUs BO BpeMsl CHJIbHOU
BCHBIIKY IO JaHHBIM O CKOPOCTY M3MEHEHUs IOJHOrO JIEKTPOHHOIO CONEPIKAHUS.

YBe/siyeHHe HHTEHCHBHOCTH PEHTIEHOBCKOTO U YJlb-
Tpa(HOJeTOBOTO H3JIy4YeHHs, Hab/logaeMoe BO BpeMs
XpOMOC(epHBIX BCIBIIIEK, MPOSIBISETCS B BHAE BHe-
3aMHbIX YBeJHYEHHH MOJHOTO 3JEKTPOHHOIO COLepKa-
uust (SITEC) B uonocdepe. PaHee OCHOBHBIM MeTO-
IIOM HCCJIeOBAaHUST M3MeHEeHHs TOJHOTO 3JeKTPOHHO-
ro colmepKaHWs BO BPEMSI COJHEUHBIX BCIIBIIIEK $IB-
JSIICST METOH u3MepeHHsi (apajieeBCKOro BpalleHHs
MJIOCKOCTH TOJISIPU3ALMK CUTHAJIOB PAHOMasKOB, yCTa-
HOBJIEHHBIX Ha TeoCTallMOHApHBIX chnyTHHKax [1, 2].
B nocnenHee Bpemst s HCCIeNOBaHHUS HOHOCHEpHI
AKTHBHO MCIOJIb3YIOTCSl HABUTALMOHHbIE CHCTEMbI THIIA
GPS/TJIOHACC. lupokasi ceTb NMPHEMHHKOB CHTHa-
JIOB 3THX CHCTeM, PACIOJIOXKEHHBIX 0 BCEMY MHPY,
M03BOJISIET OMEPATHBHO MOJNy4YaTh WHMOPMALMIO O MOJ-
HoMm sgekTpoHHoM comepxkaHud (TEC) ¢ BpemeHHBIM
paspelieHrneM, JOCTATOUHBIM MJIS MCCeOBAHUE H3Me-
HEeHHUH 3JIeKTPOHHOUH KOHIEHTPAIMH, BBI3BAHHBIX OBICT-
pBIMH Tpolieccamu, mnpoTekawouMu Ha CoJHIE BO
Bpemsi BcmbiieK. B padorax [3, 4] Oblid MpoBeaeHb!
uccaenopanns 3apucumoct SITEC ot 3eHUTHOTO yriia
CoJsHIIa Ha TIpUMepe COJNHEYHOH BCTBIIKK 14 uioss
2000 r., nokasano, uyto BesnnuyuHa SITEC o6patHo
MPOTMOpIHOHATbHA (PYHKIIHH UsrMeHa 3eHUTHOTO yria
Cosuua [3]. DBouJblioe 4YMCI0 COJNHEUYHBIX BCIBIILIEK
pa3JIMYHON WMHTEHCHBHOCTH OBIJIO HCCJIEeNOBaHO B [5].
B pamkax mnpuO/MKeHHs] MPOCTOro cjost B [3] Oblia
npelJjioXeHa MeTOAHKa OIeHKH MOHH3HPYIOIIEro H3Jy-
yennss CojiHIIA Mo AaHHBIM 006 yBenuueHuu TEC Bo
BpeMsi Bemblliek. [IpubmanxkeHne mMpocToro CJosi JUIIb
KaueCTBEHHO OIUCHIBAET pacIpeesieHne 3JIeKTPOHOB
B HOHOC(epe 3eMJH, MO3TOMY Leeco00pa3HbIM MpeJ-
CTaBJIsSIeTCS] UCMOTb30BaHHE ero 0000IIeHUsT Ha caydai
aTMoC(epbl COCTOSILIeH M3 HECKOJNbKHX HOHHU3YEMbIX
KOMIIOHEHT, [Jisl ONpeie/eHHs] MOHU3UPYIOLIEro H3Jy-
yenusi CoJiHIIa BO BpeMsl BCMBIIKH 10 TaHHBIM 00
usmeHennn TEC, uto u npepsaraercst B 3Toi padote.

OnHHU U3 CaMblX HHTEHCHBHBIX COJIHEUHBIX BCIIBILIEK

32 BCIO WCTOPUI0 HAO/IONEHWH TPOHM3OLIIKM B KOHIE
oKTs16ps1 — HauaJse Hosi6pst 2003 r. Benbiika 4 Hos16pst
2003 r. (X28) Obla camoll WHTEHCHBHOH [0 pEHTTre-
HOBCKOMY H3JIyUeHHIO 3a BCIO HCTOPHIO HaOJIONeHHH,
TaKKe J0CTaTOYHO MHTEHCHBHBIE BCIBILIKH MPOU3O0IIIH
28 okrs6ps 2003 r. (X17) u 29 oxkrsabps 2003 r. (X10).

Jlnsg toro uto6Onl ucciaenosath SITEC, Bbi3BaHHOE
COJTHEUHOH BCTIBILIKOH, aHAJMU3UpoBauch naHHbie TEC
¢ paspemenueM 30 ¢, MoJyyeHHble HA MeXAYHAPOIHOH
ceTH npueMHUKOB IGS, U naHHBIE 0 MOTOKaX COJIHeU-
HOT'O yJIbTPA(UONETOBOTO U PEHTT€HOBCKOTO U3/Ty4YeHHsI
co cnytaukoB GOES [6] u SOHO [7] ¢ paspeurennem
60 u 15 c coorBerctBenHo. Ha pwuc. 1 (BBepxy)
MOKa3aHbl TOTOKH COJHEYHOTO H3JIyUueHHWs BO BpeMsi
BCnbIKKM Kjacca X17 28 oxrsops 2003 r. Hauunas
¢ 11:03 UTC B Tteuenue 10 MUH NOTOK PeHTIEHOBCKOTO
M3Jy4eHHs BbIpoc B 17 pa3, MOTOK B CHEKTPaJbHOM
muanasoHe 1-500 A Bwipoc Gosmee uem B moaTopa
pasa. Ha puc. 1 (BHH3Yy) MoKa3aHbl MOTOKH COJHEUHOTO
U3JIyUeHHUs] BO BPeMsl BCHBILKKM KJacca X28 4 Hosbps
2003 r. OTmeTHM TakXKe, UTO HM3MepHUTe/bHAs ammna-
parypa Ha cnytHuke GOES He paetT BO3MOXHOCTH
M3MepsiTh MOTOKH PEHTI'eHOBCKOTO M3JTyUYeHHS ¢ MHTEeH-
cuBHOCTBIO Gosbine 1.8+ 1073 Br/m2. C 3TuM cBsizaHa
06/1aCTb MOCTOSIHHOTO MAaKCHMaJbHOrO 3HAUeHHs] HH-
TEHCHBHOCTHU PEHTTeHOBCKOTO HW3Jy4YeHHs JJIST BCIIBIII-
ki 4 nostopst 2003 r. (cM. puc. 1, BHHUBY). PeasbHble
MOTOKH PEHTTEHOBCKOTO M3JIyUeHHS JJIST STOH BCTBIIIKH
nocturasu 2.8 1072 Br/m2.

Hnst ouenku noHocdepHoro adgpexra GBICTPOTO yBe-
JIMYEeHHUS] TIOTOKOB COJIHEUHOTO PEHTI'eHOBCKOTO M YJIb-
TPa(hHOJETOBOrO U3JTyUeHHs] aHAJIU3UPOBANUCH JaHHbIE
o TEC u ckopoctn usmenenus TEC ¢ npueMHHKOB
cetu IGS, pacnosiokeHHBIX Ha JHEBHOH CTOPOHE 3eM-
qu. Mcnosb3oBamuch faHHBIE CO CIMYTHHKOB, PacrioJo-
JKEeHHbIX BOJIM3M 3€eHWTa [JIs JAHHOH TOUYKH HabJIIo-
NIeHUs, TaK KaK CIYTHHKM C MaJbIMH YTJaMHd BO3-
BBILIEHHSI He MOTYT O0eCHeddTb TOYHblE H3MepeHHs
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---- PeHTreHOBCKOE CONHEYHOE u3ydeHue 1-8 A
Conneuynoe nznydenue 0.1-50 am

Puc. 1. TIoTOKH COJTHEUHOTO H3Jy4YeHHs] MO MAHHBIM
MC3 SOHO u GOES-12 nns Bembiiikd 28 okTsi6psi
2003 r. (BBepxy) u 4 HosiGpst 2003 r. (BHU3Y)

TEC. Taxkum o06pa3oM, s KaxJIOH CTaHIUH HabJIo-
NIeHUS] BBIYUC/SJIUCh U TEPEeCUHTHIBAINCh Ha BePTH-
kanb HakjJoHubid TEC u nmpousBonnasi d TEC /dt nns
IBYX-TpeX Map CNyTHUK-NpPHeMHUK. Pe3ynbTaThl 06pa-
6otkn ans Benbimek 28.10.2003 r. Ha mpumepe craH-
uvn DAKA (BBepxy) u 4.11.2003 r. Ha npumepe craH-
uuu BEMT (BHu3y) mokasaHbl Ha puc. 2. st o6enx
BCIbIIEK (cjieBa) BHUAHO BHe3anHoe yBesjuuyenune TEC:
#a 20-30 TECU 3a 5 mun s Benbimke 28.10.2003 r.,
4TO COOTBETCTBYET MPUOIU3UTEBbHO 25%-My yBearde-
HHUI0 MOHOC(EPHOTO 3JEeKTPOHHOTO COAEPKaHHS M Ha
7-8 TECU pas Benbiuku 4.11.2003 r. Oddexr BHe-
3aMHOr0 YBEJIMUEHHUS] 3JE€KTPOHHOTO COMEpKaHHs ellle
Bosiee 3aMeTeH Ha KpHUBBIX cKopocTH u3meHeHusi TEC
co BpemeneM (puc. 2, crnpasa). Ha npumepe 3aBucu-
MocTH s Benbimky 28.10.2003 r. sugHo, uto SITEC
npousonio okoso 11:03 UT u npomoskanock nmopsiaka
10 muH. B 310 Bpemst ckopocTb usmenenus TEC 3Hauu-
TeJIbHO Bo3pacraet a0 BesnuuH nopsiaka 9 TECU/mun
M JIEMOHCTPUPYET TOHKYIO CTPYKTYPYy C ABYMsI MaKCH-
mymamu B 11:03 UT u B 11:04:30 UT, uto MoxKeT ObITH

CBSI3aHO C BPEMeHHOH H3MEeHUHBOCTbIO PEHTTEHOBCKOTO
¥ yIbTPadHOJEeTOBOTO H3JIYUeHHSI BO BPEMs BCIIBIIIKH.
Jlns aHanm3a 3TO# CBSI3W OB MOCTPOEH COBMECTHBIH
rpauK BpeMeHHbIX 3aBHCHMOCTEH COJHEYHOTO IMOTO-
Ka B crmekTpasbHoM nuamnasone 1-500 A u ckopo-
ctu uaMeHenust TEC. DT 3aBUCUMOCTH MpeNCTaBJIEHbI
Ha puc. 3. BumHo coBmameHune CTPYKTypbl BpeMeH-
Hoi 3aBucumoctd d TEC/dt W cojHe4yHOro noToOKa.
Hecmorps Ha To uro Benmbimka 4.11.2003 r. 6blia
GoJiee MHTEHCHBHOH B PEHTTeHOBCKOM H YKECTKOM YJIb-
TpaduoneroBoM nuanazone, SITEC, Bri3BaHHBIH elo,
B 2-3 pasa MeHblle, yeM aJis Benbimky 28.10.2003 r.,
4TO MOXKeT OBITb OOBSICHEHO BJHUSHHEM H3JIyUdeHHUs
B MArKoM yabTpaduosetoBoM auamaszone (> 500 A),
NpsiMble U3MepPeHHsT B KOTOPOM OTCYTCTBYIOT.

Hannusle o ckopoctu usmeHenuss TEC Bo Bpems
COJTHEYHOH BCMBIIIKA MOTYT OBITb HCIIOJB30BAHBI 17151
OLIEHKH CMeKTPaJbHO# HHTEHCHBHOCTH MOTOKA COJIHEU-
HOT'O M3JIy4eHHs], BBI3BAHHOTO BCIIBIIKOM.

CkopoCTb H3MeHeHHUSI 3NeKTPOHHOH KOHIEHTPALUH
B HOHOC(pepe 3ajaeTcsi ypaBHEHHEM HePa3pPBIBHOCTH
C UCTOYHHKAMHU M CTOKAMH B NPABOH UaCTH

N
%—t+divNy=P—L, (1)
rme P — ckopocTh oOpasoBaHusi, a L — CKOpPOCTh

notepb 3JekTpoHoB. Kak BupHO u3 puc. |, moToku
COJTHEYHOT'O M3JY4YeHHSI BO BpPeMsi BCIBILIKH Pe3KO
BO3paCTalOT 33 BpeMs MOPSKa HECKOJbKUX MHUHYT,
4TO MeHblle XapaKTepHOro BPEMEHH MPOLECCOB pe-
KoMOWHAIMK U Apelida, Torna Ha MaciTabe KOPOTKHUX
nepuonoB (1) MOXKHO mepenucaTh B BHe

ON
— =P (2)

ot
B cooTBeTCTBHH ¢ [AHHBIM TNPUOIHKEHHEM BO
BpeMsI BCIMBIIIKH HHTEHCHBHOCTb HOHH3HPYIOLIETO

COJTHEYHOTO H3JIyUeHHs] BO3pacTaeT CKaukooOPasHO:
I =1y + AIO(t — ty), BcJIencTBHe Yero CKOPOCTb
00pa30BaHNS 3JMEKTPOHOB P  HCMBITHIBAET CKAYOoK:
P =Py+APO(t—1ty), © COOTBETCTBYIOIINI CKAUOK Mpe-
TepreBaeT MPOU3BOAHAS SJEKTPOHHOH KOHIIEHTPAIHH,
a CJIeN0BaTeJbHO, ¥ MPOU3BOAHAS OJHOTO 3JEKTPOH-
Horo conepxanusi TEC:

OTEC

ot 3)

_ J AP(K) dh 0t — 1o).
0

Hnst ckopocTr (HhOTOMOHW3ALUWH M3JyUeHHeM C LIH-
DOKHMM CIIeKTPOM [JIS1 H30TepPMHUECKOH aTmocdepsl,
coCTOsIIEN M3 HECKOJIbKMX KOMIOHEHT, CIIPaBelINBO

P= Z Z i (A)Ai (A oo (A) poi X
N

X exp {—g — Ai(/\)poiHie_h/Hf sec X} , (4)

1
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Puc. 2. Otnocuresbibit TEC u ckopocts uameHenuss TEC nas map cnytHuk GPS - npuemuuk GPS
B TIEPHObI HHTEHCUBHBIX COTHEUHBIX Bembiek 28 okTsiopst 2003 r. (BBepxy) u 4 Hosiopst 2003 r. (BHU3Y)
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7 secy
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g3 S B | i-it rasopoii xommoHentsl mpu Haxozennn Cosiua
g2 ég B 3eHute. [Ipu xapakTepHOM 3HaYeHHH COOTBETCTBY-
= 5 = | 0OWKUX BLICOT B HOHOC(epe 3eMsid BTOPbIM YJeHOM
0 © B KBaJpaTHBIX CKOOKax (D) MOXKHO mpeHeOpeyb.
BBenem 3¢ (heKTHBHYIO HOHU3WPYIOMLYI0 HHTEHCHB-
-1 ' ' ' : : 6 HOCTb COJIHEUHOTO H3JIyueHHsl MPH BCIBIIKE B HHTEp-
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Bpewmsi, mun
———_ dTec/dt z/\: Zi)/oo (Mni(A)

Conneunoe uznyuenue 0.1-50 am

Puc. 3. Tlotok conHeuHoro wuamyuenus 1-500 A
u ckopocth uaMenenuss TEC Ha cranuuu DAKA mas
5-ro cmyTtauka 28.10.2003 .

rae 7;(\) — (OTOMOHU3ALMOHHBIH BBIXOM /s i-U ra3o-
BOM KOMIOHEHTBI Ha [JiuHe BOJHb A; A;(\) — ceuenue
MOTJIOLEHUST [-d ra30BOM KOMIIOHEHTbl Ha JJIMHE BOJ-
Hbl A; H; W po; — TNpHBeleHHas BBICOTA M MpHU3eMHast
MJOTHOCTb i-# Ta30BOH KOMIMOHEHTH COOTBETCTBEHHO;
s0(A) — HMHTEHCHBHOCTb COJIHEUHOTO H3Jy4YeHHs Ha
IJIMHe BOJHBI A Ha BepXHel TpaHHIe aTMochephl.
Torna nocsie uHTErpUpoBanus (3) NOMYIUM

EA: 2o mi(A)

Torna MOXHO moJy4aTh KOJMYECTBEHHBIE XapaKTepH-
CTHKH NOTOKA MOHU3UPYIOIIEro COMHEUHOTO H3JyUYeHHS
BO BpeMs BCNbIKK 1o HabsonenusM SITEC.

OtmeTHM, 4TO NpeasOXKeHHast MEeTOIUKa MO3BOJSIeT
onpenesitTh 3PQPeKTUBHYIO MHTEHCHBHOCTb HOHHU3HPY-
IOIEr0 COJIHEUHOTO H3JyueHHsl BO BpeMsl BCIBIILIKH
BO BCeM HHTepBaje IJHH BOJH, HOHM3YIOUIMX aTMO-
cepy 3eMsH, a He TOJbKO B Y3KHUX CIEKTPasbHBIX
[Mana3oHax, U3MepeHHs B KOTOPHIX NPOU3BOASATCS Ha
MCKYCCTBEHHBIX CITyTHHKaX 3eMJIH.

Pa6ora BeIMOMHEHA TpPH (PHHAHCOBOH MO IEPKKE
PDODU (rpanter 05-05-65145, 07-05-01120).
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