3®PEKTHI U MEXAHU3MBI BO3JAEVCTBUI COJTHEYHOI'O CIMPAJIBHO
BUXPEBOI'O M3JIYYEHUS HA CTPYKTYPbBI BEHIECTBA

Huxoabcknii I'A.
Kageodpa ¢usuxu ammocgepor @Qusuyecxozo ¢p-ma CII6I'Y, Cankm-Ilemepbype, Poccus

HccnenoBanus mpsMBbIX CBsI3ell MEXIy HM3MEHEHMSMHM B SHEPreTHUHBIX IOTOKAX
COJIHEYHOW paguanuu (Mpyu HM3MEHSIOMICUCS COJIHEYHOW aKTUBHOCTU B mukimax Ne 21, 22 u
23) ¢ BpeMEHHBIMU BapHalisIMU ONTHYECKONH U CHHONITUYECKON MOTro/bl ObLIIM BHITIOJIHEHBI Ha
ropubix craHuusax "Yerer"(3,1km) u "Conneunaa"(2,1km) Ha CeepHom Kaskaze.
[Tocnenyromiee OCMBICICHHE BCEro O0beMa IOJYYEHHBIX PE3YJIbTaTOB U IPUBJICYCHHBIX
UCCJIEJIOBAHUN B OOJIACTSX, CMEXHBIX K (pu3mke atMocdeppl: METEOPOJIOIHH, COJIHEUHO -
3eMHOHU (pr3MKe U acTpOPU3UKHU MO3BOJIMIO OOHAPYKHUTh B COJIHEUHBIX MOTOKAX MPHCYTCTBUE
crupanbHo BuxpeBoro uznydenus (CBU) ¢ GoHOBBIM ypoBHEM 3HEpruu npudmusutensuo 10
spr/c cM?, qocturarommmM Benuuud ~ 10° — 10° B cirydae BBICOKOW COJHEYHON aKTUBHOCTH.
HCTOYHUKOM JKECTKUX KBAHTOB BUXPEBOTO IOJIS (CIIMPOHOB), COTIACHO HAlllel KOHLEIIUH,
ABIsitOTCA aapa u3oronoB aromMoB C u Fe, Bo3OyxnaeHHbIX B siape CoiHIIAa Ha BBICOKHE
sHepreruyeckue ypoBHu. Ksant CBMU - ciupon, kak Mbl nosnaraem, umeet 3Hepruio (Eq~10
¥ opr) u maccy nokost (~1.2 10 r), cmn (+/-1), umnyasc (~107"° 1+ cm/c), 3HAYUTENBHBIN
MOMEHT UMITyJIbCA M He UMeET 3apsia. B Bepxueit xpomocdepe E ~ 3-107'2 spr, ckopocTs ~
6:10° cm/c, ummynbe ~ 6:10%" - -cm/c. CkopocTs dMuccud crnupoHoB ~10* kBanTOB/C,
ceetumocth ~10°? apr/c mpu uwactore kBamtoB 6-10'" T'm.  ITlotoku CBU s¢dextuBHO
B3aMMOJCHCTBYIOT C 3JIEKTPOHAMHU KOPOHBI, JIETKO YCKOPSIOIIMMHU MX JI0 CBEPX3BYKOBOM
ckopoctd.  Hanmuume y KaXa0ro MCIyCKaeMOro BUXPEBOTO KBaHTAa KOHEYHOW Macchl U
SHEPrUM M, HANpPaBIEHHOIO II0 paAuyCy HMIIYJbCa, OIPEENIET BCECTOPOHHIOIO
HAIpaBJICHHOCTh WX PACHpPOCTPAHEHHUS, TO €CTh IO CYTH UX KBa3u aHTUIPABUTALHUIO,
JEMCTBYIONIYIO KaK BceoOImui pacumpstomuid pakrop. Ho, HOCKOIBbKY, pUJaHHAS CIIUPOHY
IIpU POKACHUM SHEPTUs KOHEYHA U PACXOMYeTCs IMpU KaxJAOM Jake HJIEMEHTapHOM €ro
B3aUMOJECHCTBUM C  OJJIEMEHTaMU  BEIIECTBA,  CJIEIOBATENIbHO, BONPEKU  IIHUPOKO
pacrpoCTpaHEHHOM B HACTOSAIIEE BPEMs T'MIOTE3€, pacllMpeHue BceneHHOW mpooirKaeTcs,
HO 0e3 Kakoro Ju00 M30BITOYHOTO YCKOPEHHUS, U CKOpee Jake, C HEKOTOPBIM 3aMe/IJICHUEM.
W3pacxonoBaB Bech 3amac  d3HEPTUM HMMIYJIbCa U MOMEHTa HUMIYJbCa, CHUPOHBI
IpEeBpallaloTCcsl B MEPBUYHBIEC 3JIEMEHTHl TEMHOM MaTepHH, 3amloIHAOLIME BClo Beenennyto.
"Xomomueie"  cruponbl  (2.73K)  B3aMMOAEHCTBYIOT  TOJBKO C  TAJaKTUYECKUMH
IPaBUTALIMOHHBIMU TIOJNSAMH, COOMpAalOUMMKU HMX B o0jaka U Jajnee B CIOUPaJIbHbIE
obpaszoBanmsi. [logoOHBIM 00pa3oM MPOMCXOTUT MPEeOoOpa3oBaHUE 3BE3AHOIO BEIIECTBA B
TEMHYI0 MaTe€pHulO, KOTOpas BIIOCIEACTBUM MOXKET y4dacTBOBaTb B IIPOLECCE  CO3AHMS
CJIEIYIOILIErO MOKOJEHUsI 3BE3J, FaJIaKTUK, UX KJIacTEpOB W Tpymil. B cBsa3u ¢ Tem, 4urto
IPEJIOKEHHBIE BBILIE JaHHBIE O CKOPOCTH SMHMCCUHM U MapaMeTpax CIHUpOHa, B Clyyae UX
a/IeKBaTHOCTH, MOTYT HMETh CYLIECTBEHHOE 3HAUCHHE JJsi PA3BUTHS KOCMOJOTMYECKHX
TEOpUH, OYEBHUIHO, CIEAYET OLEHUTH BO3MOXKHBIE Ipeneisl norepb maccsl ColHUEM U
M3MEHEHUS BKJIaJa BUXPEBOW SHEPrUM B paJUallMOHHBIN OanaHC TNl COJIHEYHOM CHCTEMBI U
00beKTOB npoxosaumx Bomu3u ComiHua.

CornacHo Haieil KOHIENINH, K U3BECTHOMY 3HaYeHHIO cBeTuMocTH ConHna
L01=3.826x10%spr-c”', neobxoaumo nobasute LJ =1x10°* spr-c”', torma L0 =3.93x10*
spr-¢’’. B Hacrosmuii nepuon macca Connna onenupaercs kak MO = 2x10%° r. Snepubiii
peakTop "cwemaer" B rog 1.55x10% r., a B teuenne 5x10° ner: 0.775x10% r. Conneunsiii BeTep



yHocuT B Teuenue 5x10° ner 0.0666x10* r. CBU 3abeper B Teuenue 5x10° ner 10* x
1.2x10% x 5x10° x 3.1x10" =0.187x10* .
Takum o0pa3om, nzmMeHenne Macchl CONHIIA B TEUEHUE MTPOAOJIKUTEIBHOCTH €T0 KU3HH
COCTaBUT

Bpemst: 0 ner 5 x10° net 10" ner

Macca: 3,029x10*r  2x10¥r 0,971x10* r

W3 >Tux cOOTHOIIEHHH cienyeT, 4to B Teuenue ~10'0 jer ConHile MOXKET MOTEPSTH
okono 68%  mepBoHauanbHOM Macchl. OJHAKO, COMIACHO MOJEJIBHBIM HCCIEI0BAaHUAM
PKunnenxana (1990)[1], BepxHuii mpenen mnorepp Macchl g Takux 3Be3n kak CoiHie
MOKET ObITh JOMycTUMBIM 10 80 %, HO Takue MOTepu MacChl HE MOTYT OBITh MPUIUCAHBI
CouHIly, Aa)ke €ClIM IPUHATbIE HAMU OLIEHKH YHECEHHOW CIUPOHAMH COJIHEYHON MacChl, HE
BIIOJIHE JIOCTATOYHBI. Takum o0pa3oM, ¢ 3TOW CTOPOHBI HE OKUAAIOTCS apryMEHThl MPOTHUB
cymectBoBanuss CBU u ero riaBHOW ponu B (OPMHUPOBAHMHM OCHOBHOW MAacChl TEMHOM
Marepuu Bo BeceneHHOM.

Teneps mepeiiieM Ha 3eMHOM Makpo ypoBeHb. Ho mpexne, mo-BUIUMOMY, CIEIyET
COCTaBHUTb, XOTS Obl B OOIIUX YepPTax, MPEICTaBICHHUE O MOANCPKUBAEMOM HAMH MeEXaHU3Me
B3anmozelicteus CBU ¢ reocdepamu. Jlns storo obparumess k cxeme (puc.l), marorieit
MIPEJCTaBJICHUE O XapaKTepe pacnpocTpaHeHus: (OHOBOTO U KBa3H KoiwmmmupoBaHHoro CBU
(M IpYruX COJIHEYHBIX M3JIy4€HUH, HapUMeEp, 3JeKTpoMarHutHoro — JJIM) oT uctoyHuka
0 3eMJIM UM B3aMMOJICUCTBUU KoutMMuUpoBaHHOro CBUW ¢ BHYTpEHHUMH CTPYKTypamu
3emnu (pokycupoBka). Ha HOYHOI CTOpOHE BBIXOASIIEE CKOHIICHTPUPOBAHHOE CHHUPAIHLHO
BuxpeBoe nojsie (CBII) cBopauuBaeTcsi B chEepUUYSCKHI WIM SIUTANTAYECKUN CHUPATBHO
Buxpesoit comuton — CBC, ¢urypupyrommii B neyatHsix n3nanusx kak HJIO.

OddexTpl npu KOHTAKTaX € MOJOOHBIMH COJMTOHAMU (TAK)KE HIMPOKO U3BECTHBIMH KaK
aHomaibHble atMochepHbie sBieHust — AAS) u conpoBoxnatonme AAS gusnueckue
MPOSIBJICHUST OBUTM CHCTEMAaTU3MPOBaHkI eie B padore [1matoBa u Pyb6mosa (1991r.) [2].
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Puc.1. Cxemarmyeckoe mpescTapieHHe ponecca GopMUPOBAHNUS HAIIPaBIEHHOTO ITOTOKA CIIUPATIBHO
Buxpeoro m3nyuenust (CBU), obnyuaromero 3emiiro u3 00ab10ro conneyHoro msitHa. 13 gorochepsr Connua
TaK)Xe UIMUTHPYIOTCS: dJeKTpoMarauTHoe nainyuenue (3JIMU), ponosoe mznyyenne CBU, maruutHoe 1ose



(MMI1), conneunsie kocmuyeckue syan (CKJI) n BEIOpoCH conHeuHoro BemecTsa (3pymnmn). 13 rena ConHiua
WCXOIUT TPaBUTALMOHHOE MojIe (rpaBurtanuys). M3 conHeuHol KOpOHBI BHIOPACHIBAIOTCS paMalIbHbIC JTyUeBbIE
TIOTOKH COJTHEYHOT'O BEIeCTBa (CONMHEYHbIH BeTep). OKpyKeHHe 3eMIIM CXeMaTHIeCKH IPEICTABICHO B BULIE
psna chepruaeckux 000JI04eK (CII0EB), COCTOSIIMX M3 Pa3INUHBIX PU3UMIECKUX CYyOCTaHIMA: MarHUTOC(EpHI,
noHoc¢epsl, Tponocdepsl, runpocdepsl, bnocheps! n Texnochepsr. CBU nerko nmpoHnkaer B 3eMHbIE Helpa, HO
TOJIBKO 10 TBepzoro szpa. Kuakas obonouka sapa xopomro npenomisier CBU, cobupas KommnMupoBaHHOE
n3IydeHne Ha rpanuie reounga. Poxycrnoe msrHo CBU, onieHnBaeMoe 1o pasmMepam KpaTtepoB, HAXOIUTCS B
mpezenax HeCKOIBKUX JecsTkoB MeTpoB. CokycupoBanHoe CBU o6mamaeT BRICOKOH SHEPTreTHIECKOM
IUIOTHOCTBIO OTOKA. DTH MOTOKH CITyXKaT HCTOYHUKAaMU 00pa30BaHUS MHOTOUHMCIEHHBIX aTMOC(EPHBIX
aHOMaNbHBIX siBIeHHH (AAS), pa3nuuHbIX pa3MepoB, GopM U HHTEHCHBHOCTH cBeueHUs. CBOe0Opa3Hbl BBIXO/bI
TOpOUIANIBHBIX cotiToHOB CBU 13 BOJHBIX IyOMH, HAOIIOaBIINECS C OPOUTHI B BUJIE OTPOMHBIX BOJISTHBIX
KoJiec 1 CToJI0O0B. Bricokast 00beMHast KOHLIEHTPALHsI SHEPI'HMH B COJIMTOHAX IPHUBOJMT B PSIJIE CIIyyaeB K
MIPUPOJHBIM M TEXHOTCHHBIM KaTacTpodam.

C nenbro KOHKPETH3AIMHU CXEMbI paclipOCTpaHEeHHsI MPOJIOJILHBIX BOJH B HEApPax 3eMiIH
[3] Hamu ObUTH MPOBECHBI (B IEPUOJ] MOTHOIYHHS U 4acTHUHOTO 3aT™MeHus JIynsl 17.08.08.)
M3MEPEeHHs] WHTEHCUBHOCTHU BUXPEBOTO M3TYUYEHHUsI, BHIXOIAIIETO U3 MTyOuH 3emin. Oukcarus
MPOHMKAIOIIETO BEICOKOYACTOTHOTO M3IyYeHHsI OCYyIIECTBIsUIach paguomerpom MI'A-1 *, ¢
BBIX0JIa KOTOPOTO BBIJIEIECHHBIA HU3KOUYACTOTHBINA MOAYIMPYIOIINI CUTHAJ C TPOMEKYTKAMH 5-
15 MUHYT HanpaBysUICd B PETUCTPATOP.
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Puc.2. WU3menenus curnana paguomerpa UI'A-1 B nepuoa nonxonynus 17.08.08.
Maxkcumym vactHoro 3arMmenus Jlynst (10 81%) onepexkan MakcUMyM
IIOJIHOJYHHUS HAa 9MHUH.

Ha puc.2 npencraBieHbl M3MEHEHMs CUTHANA, IpUHATOro paguomerpom ¢ 00u05m 1o
05400m 17 aBrycra 2008r. Bemneck B 01445M 1 0koJ10 HyJIEBble 3HAYEHHUSI CUTHAJIA B IIEPUOJT
¢ 02ul0m 10 03927M30c MOryT OBITH OOBSCHEHBI OCOOCHHOCTSIMU MIPOLIECCOB OTPAXKEHUS U
IIPEIOMJICHUS POHUKAIOIIETO U3TyuyeHUs Ha BHelHed rpanuue sapa 3emun. CornacHo [3]
3Ta IpaHMIIa ABJIIEeTCs Hanbosee pe3Koil rpaHullel pa3ziena B Heapax 3eMild, Ha KOTOpOit
OTpaXeHHE U MPEIOMIICHUE ITPOAOJIbHBIX BOJIH MPOUCXOAUT BeECbMa MHTEHCUBHO. [lpu
IIPEJIOMJIEHUH U MTOCIIEAYIOIEM IPOHUKHOBEHHH B SIIPO CKOPOCTh CEHCMUYECKON BOJIHBI
ckaukoM m3Mmensiercss ¢ 13,6 km/c 1o 8,1 km/c [3]. OTpakeHHass KOMITOHEHTA

* UT'A-1 pa3pabotan pupmoit «JIaliT-2», r Ya, 11 0OHapyKeHUs 30H BbIXOJa 36MHOTO
MPOHMKAIOLIETO U3TYUYECHUS U U3MEPEHUs NoJIel 6M00OBEKTOB.



CEHCMHUYECKON BOJIHBI COXPAHSET NPEKHIOK CKOPOCTh, HO TUIABHO NTOBOPAYMBAET K 3€MHOMU
MMOBEPXHOCTH, MTOCKOJIBLKY 3eMJIsl BEIET ce0s 10 OTHOIICHHIO K CEHCMOBOIHAM KakK
MpeIoMIISTIoNIas TUH3a (CM. puc.3).

CKOpOCTh COTHEYHOTO TTPOJ0ILHOTO BuXpeBoro uznydenus (CBU), mo kpaitneit mepe, Ha
MOPSIIOK BBIIIE CKOPOCTH CEHCMUUYECKUX BOJIH, OJJHAKO M3-3a POAOIBHOTO XapakTepa
KoJiebaHui B3auMoIeHCTBHE ¢ BemecTBoM 00osouek 3emin y CBU oka3piBaeTcst moJJ00HBIM,
KaK ¥ JIJIs cydas CeicMOBOJIH. B TakoM ciydae MOXKHO T0J1araTh, 4TO TPAEKTOPHUH Ha puc.3
MOT'YT MOJIHOCThIO COOTBETCTBOBATh XapakTepy pacnpoctpanenus CBU, 3a uckimtoueHuem
BPEMEHHU MPOX0oxaAeHUs, KoTopoe i CBU ymMeHbIIUTCS A0 €MHUL] MUHYT.
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Puc.3. Mepumuonanbhblii paspes reonia ¢ Tpa€KTOPHAMH PACIPOCTPAHEHHUS TTPOJIOIBHBIX

ceificMUYeCcKIX BOJH W3 MOAMIOBEpXHOCTHOM obOmacTu nx reneparu (E). Hudpsr mo

OKPYKHOCTH COOTBETCTBYIOT OTPE3KaM BPEMEHH (B MHHYTaX), HEOOXOAUMBIX CEHCMOBOIHAM
1A JOCTHIKCHUA YKa3aHHBIX TOYCK Ha IMOBEPXHOCTHU Ireonia. Temuprit TPEYTOJIBHUK CIIpaBa
MOKa3bIBaeT 00JIaCTh KOHIIGHTPALIMU dHEprun ceiicMoBonH u/mwin noist CBU.

Ha puc.3 moka3ansl B IJIOCKOCTH MEPHUIUOHATIBLHOTO CEUECHHUS I€OHIa PacueTHbIC
IIyTU MPOXOXKACHUS MPOJOIBHBIX CEHCMUYECKUX BOJH Y€pe3 CXEMATUYHO MPECTaBICHHBIC
Heapa 3emin. [lociie qocTHXXEeHHs TOUKU KacaHUs Ha TPaHUIIE SApa OTPAKEHHBIN JTyd
HaIpaBJISETCs K 3eMHOM MOBEPXHOCTH, a IPETOMIICHHBIN JIy4 YXOIUT B SIAPO U, TAKUM
00pa3oM OHHM 00pa3yIOT 30HY TCHH, TO €CTh 00J1aCTh CBOOOIHYO OT MPOIOJIBLHBIX CEHCMOBOJIH
U, 110 QaHAJIOTUH, OT MPOHHUKAIOIIETO BUXPEBOIr0 U3ITYYeHHsI KaK BHYTPH Ieouja, Tak U 3a
npeJeiaMyi 36MHON TTOBepXHOCTH. OUeBUIHO, UTO HAOIOATENb, HAXOMSAIIMIICS BHAYaJIe BHE
rpaHull 30Hbl TCHHU, HAIPUMEP, B TOUKe, rie mupoTa ~ 30°, mosyvan curtan ot 20-Tu
MUHYTHOU 30HBI O0JIACTH MPETOMIICHHBIX JIy4eid (CM. puc.3), HO MMOCIe BCIiecKa (CM. puc.2)
OH y>ke ObUT Ha 45° 1 He MoTyYall HUKaKUX CUTHAJIOB JI0 TeX MOp, IOKa He OKazalics 3a
OTMETKOH 75°, 3a HXHEW rpaHuieit 30HbI TeHH (13- MuHyTa B 006JacTH OTpaxenus ). Takum
obpazoMm, 3oHa TeHu 17.08.08. mokpriBasia B TeueHue 14l7,5m ve menee 0,25 venp 3emiu,
JUIIIAst TPUTOKA BUXPEBOUM SHEPTUU ATy YacTh Henp. Ho makcumanbHbie 3 (HEKThI TOIKHBI
MPOSIBIIATHCST BOJM3HM 3€MHOM MOBEPXHOCTH B MEPUOJIbI BXOAa B 30HY TeHH. Ha Gombiimx



ITyOMHAX TOCJEICTBUS JODKHBI KaK 00BIYHO MPOSIBIISATHCS Yepe3 CYTKH Uiu Ooliee.

Oco0eHHO cieyeT OTMETUTh BCIUIecK curHana 0o 66% (B 01445m) 3a 15 Mun nepen
MPHUXOAO0M 30HHBI TeHH B MyHKT HaOmoaenus (CI160). HecomHenHo, 4To 310 3 ekt
MPETOMIICHHOW KOMIIOHEHTHI JIy4a, a He CKOJIB3AIICH B TOUKE KacaHUsl Ha FPAHULIE C SIIPOM.
JleiicTBUTENBEHO, MPUHUMAS BO BHUMaHUE BepeTeHOo00pasHyo Gpopmy comutoHa CBU u
pacnoiokeHne MakcuMyMa 00beMHON KOHIIEHTPALMK BUXPEBOM SHEPTUU BOJIM3HU OCU
COJIMTOHA, MO>KHO YTBEpKIaTh (CM. puc.3), uto ocHoBHOM noTok CBU mpoxoaut uepes
XKUIKYH 000JI0YKY sijipa U, 4To OobIast yacth sHeprun CBU cocpenoraunBaetcs B 30Hax 20-
ol u 22-oi “MuHyTHI”. BriosHe BEpOsATHO, YTO MOCIEAYOLIINHM aHaIN3 AMHAMUKY aHaJIOTUYHbIX
HKCIEPUMEHTOB BBISIBUT HHTEPECHBIE CTPYKTYPHbIE OCOOCHHOCTH MOTPAaHUYHON 00JIaCTH
MEXy MAHTUEH U SIPOM 3eMIIH.

UtoObI HA KOHKPETHOM COOBITUH YOSTUTHCS B BO3/ICHCTBUU BUXPEBBIX TOTOKOB Ha atMocdepy,
a3aTeM, M OLEHUTH MPUKIAABIBAEMYIO IIPU 3TOM K HEM MOIIHOCTh BUXPEBOTO U3ITyUYECHHUS,
oOpatumcs kK coObITHIO OKTIOps 2003r. (prc.4). 3aperucTpupoBaHHBIE HAMU B BBICOKOTOPBHE
JIaHHBIE CBUJCTENICTBYET O MpsiMbIX Bo3neicTBUsIX CBU Ha OCHOBHBIEC MOTOAHBIC
MeTreonapaMmeTpsl — npuzemMuyro temmeparypy (T), naBienue Bo3zmyxa (P), obmiee conepkanue
BOJITHOTO 1apa 1 030Ha Haj miato llamkaTMas, rie pacnooKeHbl: Hallla BHICOKOTOpHast
cranius «ComnHeunas —2», ['opnas actponomuueckast cranuust ['AO PAH u KucnoBozackas
BbICOKOropHas HayuHas ctanius MOA PAH.
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Puc.4. VI3meHeHms mpu3eMHOTO AaBieHUs P u TemmepaTypsl Bo3ayxa T mpeacTaBiIeHsI 0 TPEXIaCOBBIM
nanabiM MeTeoctannuu [lamkarmac s oktsaopst 2003 rojga COBMECTHO C M3MEHEHHSIMH COJTHEYHOH TTOCTOSTHHOM
B o0palreHHoM mKane ee 3HaueHUH. “CIIOKOMHBIN X0 CHHONITHYECKHUX BapHaIliil B IEpBOM MTOJIOBUHE MecsIa
HapyIIaeTCsl B MOCIEAYIOIIUE HEelIeNH, OYEBHIHO, YTO M0/l BO3JCHCTBUEM BHEITHETO CHIIOBOTO (haKkTopa.
Bropas monoBruHa cpeiHero «craTuctTuieckoro» okTaopst Ha CeepHoM KaBkase xapaxkrepusyercs
YCTaHOBJICHHEM TITyOOKOr0 aHTUIIMKJIOHA C JIaBJICHUEM, IIPUMEPHO TT0Ka3aHHbIM KpuBod TenmgeHmus. AHanu3
TEKYIIIEro CHHONTHYECKOrO MpoIiecca MOKa3bIBAET, YTO Yke ¢ 16 OKTAOPS MO/ BO3AEHCTBUEM CONHEYHOM
AKTMBHOCTH HAUYMHACTCS IECTPYKIMS €CTECTBEHHOTO TEPMOOApHUECKOTO COOTHOIICHHUST B BO3AYIIHOI Macce
Haj crannuei. Crnemnyer oOpaTiTh 0cob0e BHUMaHUE Ha X0/ COTHEUHON IIOCTOSTHHOM B ee 00panieHHOM
Bapuante — “SC”, KOTOpbIil HeceT 0000IIeHHYI0 HHPOPMALIUIO O BKJIa/e (OTpUIATeIbHOM) B HOTOK DJIM
m3nydeHus (mocrurarormmid 3emin) detbipex AONeNe249, 250, 251 u 252, U3 KOTOPBIX OIPEIEIIONIMH
SIBIIAIOTCS TIEPBast ¥ MOCIIEHSAS, TPUTOM MOIIHOCTH ITOCIIEAHEH HENPepsIBHO Bo3pacTana. lllnemononobHas ¢



koM (opma kpuBoit “SC” cBuuerenscTByeT 0 Oanmance 29.10. Briaga AONe249 u No252 B DJIM
M3ITy4eHue, KOTOpBIN B aKCTpeMyMe cocTanisieT Juib 0,32%. BakHo Takke yuecTh, UTO STOT IHEPreTUUECKUI
BKJIaJ1 (OTPUIATEIBHEI) alTre0pandecKd CYMMHPYETCS C SJHEPTUCH MOTOKA CHIIOBOTO (DaKTopa, UMEIOIIETO
MaKcuMaJbHOE 3HaYeHNe MeHHO 29.10., mockompky 00e Baxkable AO HaxonaTcs B HanOoee reod(HheKTHBHOM
MTOJIOKEHUH OTHOCHTENBEHO IEHTPAIIEHOTO MEpUINaHa COTHEYHOTO ucKa (110 00e cTtoponsl). OTcroaa cieayer,
gro kpuBas “SC” mpeacTaBiseT OO0 He TONBKO MOJI0KEHIE JHarpaMMbl HAIIPaBICHHOCTH CHIIOBOTO (hakTopa,
HO U SIBIIICTCS OTHOCHTEIBHBIM MTOKA3aTeNIeM BapHaIliH €r0 HHTCHCHBHOCTH. VIMEHHO B 9TOH CBSI3H
mokasaresieH Gpakt KoHIeHTpannu 3kctpemyMoB mapameTpos P, T u “SC” (SC) sommzu 00 UT 29 oxtadps 2003
I.

OO6HapykeHHOE HaMU CHH(a3HOE yObIBaHUE JIaBJICHUS U TEMIIEPATYPhl B IPU3EMHOM CJI0€
aTMocQepsl ABISETCS, 10 CYyTH, aHOMAJIbHBIM  SIBICHUEM JJIS1 OOBIYHBIX CHHONTUYECKUX
IIPOLIECCOB, HO MOIYYaeT YIOBIETBOPUTEIbLHOE OOBSICHEHUE B CITydae, €CIIU MPUIIOKUTH K
cToN0y BO3/yXa HaJl palOHOM CTaHLIMU COOTBETCTBYIOIYIO MTOABEMHYIO CUITY. AHAJIOTMYHbIE
SIBJICHUSI C XOJIOM JABJICHUS U TEMIIEPATyphl IPOUCXOAMIN HE TOJIBKO Ha OJIM3KO
PAacIONIOKEHHBIX, HO U Ha JOCTATOYHO yJAaJEHHBIX METEOCTAHIUAX, YTO CBUAETEIBLCTBYET O
CHHONITUYECKOI MacIITAOHOCTH COJTHEYHOTO BO3ICHCTBUS, CHEIH(DUIHOCTH KOTOPOTO
yKa3bIBaeT Ha He TPUBHAJIbHBIN €r0 XapakTep, He COOTBETCTBYIOLINM IEKTPOMArHUTHOMY WJIH
IpPaBUTALMOHHOMY B3aUMOJIEHCTBHIO. BbBINOTHEHHBIE IO N3MEPEHHBIM JAHHBIM OLIEHKU
IUIOTHOCTH SHEPIUHU, HEOOXOAUMOM JUIs peanu3anuy HaOMoaaeMbIX aHOMAIMHA, IPUBEIN K
3HaueHHAM, OJM3KKUM K monydeHHbM J[x. BeGepom (10%spr/cM? ¢) B €ro H3BECTHBIX
HKCIIEpUMEHTaX B MepHIIeHICKOM YHUBEPCUTETE U B AProHCKoH J1abopatopuu [4].

Jlsisi TOCTOBEPHOTO COMOCTABJICHUS TPOLIECCOB MPOUCXOMANINX B (hoTocdepe 1 B
atmocdepe HaJ «ComHeyHOH —2», ObIIIM MPUBJICUCHB! JaHHbIE MPELU3UOHHBIX U3MEPEHHH
conHeyHoi noctosiHHOMU (CII), Bemymmxcs B peXUMe MOHUTOPHHIA HA KOCMHUYECKOM
wiatgopme COXO. DTu AaHHBIE TO3BOJIAIOT UMEHHO 110 COBOKYMHOCTH napameTpoB CIT u P,
T momyuuTh 0OBEKTUBHOE MPEICTABIICHHE O BPEMEHHU Havaja U TeMIIaX MPSIMOTO BO3ICHCTBHS
CBMU nHa tepmoaunamuueckoe coctostuue (P,T) HipkHEH Tponocdepsl, HAMISAHO pearupyroei
Ha COJIHEYHOE CHUJIOBOE BO3JICUCTBHUE (MIeanbHO omuchiBaemoe kpuson “CII”, cm. puc.4).
JleiicTBUTENBHO, U3IIy4YeHHE ¢ IOBEPXHOCTHU (oTochepsl OOBIYHO U3MEHSAETCS TOJIBKO B
npenenax 0,25% oT ypoBHA uziydeHus: criokoHoro CoiHIIa U, TOJIBKO B CITy4asix MOSIBICHUS
B [ICHTPAJILHOM CEKTOpPE COJTHEYHOTO JMCKA BEICOKOAKTUBHBIX oOnacTe, cHuxkenue CI1
BBIXO/IUT 3a YKa3aHHBIN Mpe/ien, TOCTUras B oTaebHbIX ciydasx 0,5-0,6%. Ho
HKpaHUPOBAHME MATHAMU H3ITydeHUs poTocepsl B 1EHCTBUTEIBHOCTH YaCTHUHO
KOMITEHCUPYETCSl YSpUeHHEM (PaKeIbHBIX MOJIEH, COMPOBOXKAAIOIINX IPYIIIBI MATEH.
MaxkcuManbHbli (hakelbHbIA BKIIAA, TO-BUAUMOMY, He mpeBblinaeT 0,35% oT uznydeHus
CIIOKOMHOM (hoTocdepsl ¢ Takoi e twiomaan. CienoBaTebHO, IKPAHUPOBAHKUE TISITHAMHU
u3nydeHus porochepsl, MPONOPIHUOHAIBHOE OTHOILIEHUIO CyMMAapHOM IIJIOIMIAH MATEH K
IUIOLIA/IM COJHEYHOIo AMcKa, MoxkeT focturath 0,8-0,9%. B Takoii xe nponopuun MoxeT
YBEJIUYMBAThCS NOTOK BUXPEBOIO U3IYUYEHUS U3 MSTEH B MAKCUMYME COJIHEUHON aKTUBHOCTH,
JIOCTUTasi MaKCUMAaJIbHBIX 3HaY€HUH TUIOTHOCTU NOTOKA HAa 36MHOM MOBEPXHOCTH (Ha
OCBEIIECHHON COoNHIEM cTOpoHe): ~ 10%pr/emie.

CymecTBeHHOe BiMsiHHE Ha yBenndeHue noroka CBU Takke oka3pIBatOT O0IbIINE
KOpPOHaJIbHBIE ABIPbI, HAa 1-1,5 Henenu, ocBOOOXKAAIOIIME 10 TOJIOBUHBI TOBEPXHOCTH
COJIHEYHOTO Aucka (Hanpumep, 15-23 HosiOpst 2008) ot ocnalneHuss KOpOHAIbHBIM
BEILIECTBOM.

JlocToBepHBIM MOATBEP:KIEHUEM CHIIBHOTO Bo3pacTaHus notoka CBU B 3ToT nepuon
apisiercs 6mokupoBka Ha SOHO GonbIIMHCTBA 1ETEKTOPOB JKECTKOTO yAbTPa(hroneToBOro
nsnydenus ammaparypsl EIT (Extreme ultraviolet Imaging Telescope). Oka3siBaercs, 4To B
nerekropax SOHO npucyTcTByeT OCTaTOYHBIN BOASHOM Map, KOTOPBIM B CiIydasx pe3Koro
yBenuueHus notoka CBU BO3roHsieTcst o CTEHOK BHYTPEHHHUX MOJIOCTEN M OCaXAaeTcs Ha
OoJiee X0JIOIHON OBEPXHOCTH OKHA JIETEKTOPA.



Puc.5. Hudposoe mozangnoe m3odpakenne Comama 17.11.2008. B 02u39m.18c. Ha qmuHe BomHb! 171 A
(8 muansax Fe IX, X). Tomsko B axcriepumente TRACE ynmamocs BoccranoBuTh n300paxenne CoiHIa B
MEPUOJ MPONOIDKUTENFHON OIOKMPOBKH neTekTopoB Ha miatdpopme COXO.

SOHO Transition Region And Coronal Explorer (TRACE) Fe IX, X mosaic 171 A images from
NASA Goddard Space Flight Center [ 2008/11/17 02:39:18 UT ]

Ha puc.5 npencrasnen caumok CouHuia, nosy4eHHsli ¢ nomouisto anmnaparypsl TRACE B
nepuoa 6nokupoBku nerektopoB EIT. Temuas obnactb, 3aHMMaro11as IpUMEPHO MOJIOBUHY
TUTOINAAM COJTHEYHOTO JUCKA, SIBJISETCS TMTaHTCKUM (1o miomaan) uctounukom CBU ¢ kBa3u
KOJUZTMMUPOBAHHOW CTPYKTYPOU MO U3ITyYEHHUsI, HAKPBIBAFOIIETO BCIO 3EMITIO.

B cBs3u ¢ Tem, yto CBU o6naaeT cpaBHUTENBHO BHICOKOW MPOHUKAOLIEH CITIOCOOHOCTHIO
(Ipu IPOXOXKIEHUH Yepe3 3eMITio TepsieTcs TOIbKO ~ 15% sHeprum) M yHUKaIbHBIM CBOMCTBOM
UCIIOJIb30BaTh KHUJIKYIO 000JIOUKY sijpa 3eMiIn KakK (POKYCHPYIOLIYIO JTUH3Y (M3-32 MPOIOIBHOTO
TUIA BOJH IOJI COUPAJILHO BUXPEBOTro u3nyuyeHus ), pokycHoe nsatHo CBU (¢ Bbicokoit
00bEeMHOH KOHIIEHTpaluel BUXPEBOM SHEPIUH) JIOKATU3yeTCsl BOINM3U 3eMHON TTOBEPXHOCTH U
TeHEepHUpYeT B psjie ciayyaeB KaracTpoduueckue coobiTus. Hanpumep, 18.11.08., To ecth uepes
CYTKH IOCJIE IIPEJICTABIECHHOM BBILIE CUTYallUN C KOPOHAIBHOM JBIPOM, HA YTOJBHOM 1IAXTE B
JloHelike mpoun3oIIesn BEIOPOC 1 B3pBIB PyJHUYHOTO Ta3a, upeBatslii rudensio 100 yenosex.
CyTouHoe 3ana3/iplBaHiE€ TEKTOHWYECKUX MPOSIBICHUN IOCJIE MAKCHMyMa BHEILIHETO
BO3JICHCTBHSI HA 3€MHYIO KOPY — XapaKTEpHOE SIBJICHHUE.

B atmMocdepe Hasr MecTaMu BBIXO/Ia BUXPEBOTO COJTMTOHA C BBICOKOM KOHILIEHTpAIHen
KMHETUYECKON IHEPTHH 00pa3yrOTCs CBETSIIUECS CTOI0bI HOHU3UPOBAHHOTO BO3/IyXa C
nponobKuTeNbHOCTHIO A dexTa oT 100 1o 1000 cekynn. B ciaydyae momepeuHoro paspsia
TeJla COJIMTOHA OT/ENbHBIE €r0 CEKIIMU OyIyT CBOPaYMBATHCS B C(hEpUUECKUE,

AIUTMINITHYECKUE WIIM TOPOUIalbHbIE (POPMALIUH, TPUOOPETAIOIINE OTHOCUTEIBHYIO CBOOOTY
MEePEIBUKEHUS U MTPOAOIKUTENILHOE BPEMsI CYILIECTBOBAHUS M3-3a IOCTOSIHHON MOJIUTKHI
yepe3 (poHoBBIE BUXpeBbIe noiisi. [IponussiBarone 3emito conutonsl CBU Beixons B



http://umbra.nascom.nasa.gov/images/latest_trace_171.gif
http://umbra.nascom.nasa.gov/images/latest_trace_171.gif

atMocdepy, COXpaHAIOT CIa0dyI0 paCXOAUMOCTb H B 3TOH CBS3H MPECTABISIOT PEATBHYIO
OIaCHOCTH JJIs1 HOUHBIX I10JIETOB CAMOJIETOB, OCOOEHHO B pailoHax INepeceyeHus
CPEIHEIINPOTHOTO €BPOA3ZUATCKOTO TEKTOHMYECKOI'O I05Ca C Pa3IoMaMU MEPUIUOHAIBLHOTO
IIPOTSKEHUS.

He BBI3bIBaeT COMHEHHS, UTO B SHEPreTUKE aTMOC(EPHBIX MPOIECCOB OMpPEACIAIOIast
POJIb JOJKHA OBITH OTBE/IEHA BOJIE HE TOJIBKO C TOUKU 3pEHUs €€ aKTUBHOCTHU B (ha30BbIX U
TEPMOAMHAMUYECKUX MPOLIECCAX, HO U C TOUKU 3pEHUS €€ aKTUBHOI'O B3aUMO/ICHCTBUS C
BHUXPEBBIMU TOJISIMHU.

Baxwneiinee 3HaueHIEe UMEET y4acTHe BOJBI BCeH ruipochepsl B II00aIbHBIX
HHEPreTHUECKUX Mpoueccax (Kak cnenu(UuIHOro akKyMyssiTopa COJIHEUHOM SHEPrum), 4To B
3HAYUTEIBHON MEPE ONPEAEIAETCS aHOPMAIBHOCTBIO €€ CBOMCTB U SIBJIIETCS IIPSIMBIM
CBHUJIETEJILCTBOM ITOCTOSIHHOTO BO3/IEHCTBHSI BHEILIHETO (hakToOpa, HEIPEPBHIBHO
[OJ/IEP>KUBAIOIIIETO BCIO 36MHYIO BOJly B 3HEPI€TUUECKH MPUIIOTHATOM COCTOSIHUH.

B ¢BsA31 ¢ BBICOKOI IMHAMUYHOCTBIO aCCOLIMATOB U MOCTOSHCTBOM IIPUCYTCTBYIOLIECH B
IIPUPOJIE AHOPMAJILHOCTBIO CBOMCTB BOJIBI CIIENYET KOHCTAaTUPOBATh, YTO aHOPMAJILHOCTh BOJbI
HE CBS3aHA C MOJIEKYJIIPHOM acCOLMAaTUBHOCTBIO, a ¢ 0oJiee MNIyOOKUMU TMHAMUYECKUMHU
IIpoLeccaMu, MPOTEKAIOIIUMHY Ha YPOBHE KayKJ0W MHAUBUAYAIbHON MOJeKyibl. M3BecTHO [5],
YTO BpPEMs TPaHCIILMOHHO-BPAIATEIbHBIX IEPEMELICHUI MOJIEKYJI BOJBI COCTaBisAeT 1.5
UKOCEKYH IbI (6,66-10" T'ir). Bpems peObIBaHUs MOJIEKYJIbI B COCTABE TOTO WM MHOTO
accoluara oreHuBaercs yxe B pemmrocexynaax (107" ¢). IMo-Buaumomy, axypHas
CTPYKTypa, TaK HeoOXoumas Ui MOJABMXKHOCTH MOJIEKYJ, M OJIVDKHSS YIOPSAAOYEHHOCTh B
PacCIoN0KEHUN MOJIEKYJI SIBUJIHACH CIIEICTBUEM IIEPBOOCHOBHOIO BO3/IEHCTBUSA
BBICOKOYACTOTHOTO BUXpEeBOro u3inyueHus: ConHia Ha 0Opa3oBaHue MOJIEKYISIPHBIX CTPYKTYD,
IPUCHIOCOOIEHHBIX JUIsl KOJUIEKTUBHOIO IBUKEHUS. MOJIEKYJ B XKHUJIKOCTAX U, OCOOCHHO, B
Bozie. Takum 00pa3zoM, BBIICHSIETCS, YTO BOJIA 00JIaIaeT CBEPX BBICOKO TMHAMUYHOM
CTPYKTYpOH, JUIsl HEPEPHIBHON SHEPreTUYECKOM MOAEP>KKU KOTOPOH B reocdepe 10HKHO
IPUCYTCTBOBATL CHJIOBOE IOJIE KPyUeHHs ¢ yacToTamu ~ 10'° ', OyHKIUK TAKoro 1oJis
MOXET U JOJDKHO BBITNOJIHATH, OOHAPYKEHHOE U WACHTU(PHUIUPOBAHHOE HAMH, CIIUPATIBHO
BUXPEBOE I10JI€, KBAHTHI KOTOPOTo (CMPOHBI) SMUTUPYIOTCS CO CKOPOCThIO 10*¢!
BBICOKOBO30YX/IEHHBIMU sIpaMH aTOMOB M30TOIIOB YIJIEPOJa U XKeJle3a, HaXOIAIUXC B sJpe
Connua.

31eCh IPUXOANUTCS OTPAaHUUYMBATHCS TOJIBKO KOHCTATalMEHN MOTYYCHHBIX HAMU U YXKE
U3BECTHBIX PE3YJIbTATOB HAOMIOACHNHN, JIONOJHEHHBIX JIOIMYECKH HEOOXOIUMBIMU
CBSI3YIOLIMMH 3JIEMEHTAMH, C HaJIeXK/I0M IPUBECTH B MOCIEAYIOIINX Ty OINKaIIIX
pe3yNbTaThl MOAEIBHBIX OCTPOSHHUH U pacuyeToB. DTO MOSICHEHHUE, MTO-BUIMMOMY, OyZIeT HE
JIMIIHUM B CBS3U C HEOOBIYHON CTPYKTYpOH MpPEIaraéMoro ClupagbHO BUXPEBOTO MOJIS.
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