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BBenenue

B cratbe «B mouckax nsaToit cuib» akaaemMuk E.b.Anekcanapos, oocyxnas “O6apruoHHYO”
runote3y «lIsToi cuibD», MoaraeT, 4To JUisl €€ pean3alid HEOOXOIMMO CYIIeCTBOBAHUE
YacTHUI[ C Maccoi Ha 15 MopsaKOB MEHBIIIE MAacChl ITOKOS 3JeKTpoHa (Me= 9,1095341028r),
HO TaKHe YaCTHIIBI €Ille He OTKPBITHI M TOMCKU MX HE SBIISIOTCS MEPBOCTECIICHHOM 3aaueii B
¢usnke BBICOKMX OHepruil. Yro Kacaercs camMoil “OapMOHHON”  THMOTE3bI, TO
npeanojaraemas B ee paMkax 3(h(GeKTHBHOCTh B3aMMOJICHCTBUI YaCTHIL BEIECTBA (CIle He
SICHO — KOI'Jla MPUTSHKEHUE, a KOTAa OTTAaIKUBAaHUE) He mpeBbiiaeT 1% 0T HbIOTOHOBCKOTO
npuTsDkeHus. OJHaKo Jake B 3E€MHBIX YCJIOBHSX Ha Makpo YPOBHE TMPOUCXOMST
BO3JICHCTBUS HAa BEIIECTBO HEKOTOPOTO (PU3WYECKOTO IOJSI HE SJIEKTPOMATHUTHOW U HE
TPaBUTAIMOHHON TPHUPOIbI, ¢ 3P(HEKTUBHOCThIO, HA MHOTHE TMOPSIAKUA IPEBHIIIAIOIICH
paccMaTpuBaemMyro B “0apuOHHOM MATOM cuiie”.

[TpumMepoM MOXKET CIIy)KUTh MEPEABUKCHHE HAa BBICOKOW CKOPOCTH OOJBIIIOIO TOBAPHOTO
coCTaBa Ha MYTH B HECKOJIBKHX JCCATKOB KHJIOMETPOB MPH OTKJIIOYEHHBIX IU3EISIX, B
pesyabTare coKoHOMIICHO OoKkojio 30Ckr comspku (14.02.1985, paiion ct. HoBbie Ilecku
BOym3u Ilerpo3zaBoacka, Kapenus) [1, ¢.211]. BMecTo nu3eneit TIroBoe ycuime co3aaBal
BUXPEBOU COJIUTOH, ABUTABIIUICS BIOJIb TEKTOHHYECKOTO Pa3jioMa, KOTOPBIH MPOJIeTal Mo/
9THM YYacTKOM JK.I. Tpacchl. Takoro pojila MPOUCIIECTBUS TOKA3bIBAIOT, YTO (DU3HMKH-
TEOPETUKH BEAYyT MOWCK areHTOB HOBOTO BO3JCWCTBHS HAa BEIISCTBO, HE MOJIHUMASICH HA
YpPOBHEM MHKPO(DHU3UUECKUX IPOIECCOB, TO €CTh MOJCO3HATEIIFHO OTPAaHUYHMBAIOT CBOM
TOPHU30HT COOBITUH U, CIIEIOBATEIBHO, A0CTPArupyOTCsI OT MOIIHBIX MPOSBICHUH BHEITHUX
CHLIL.

B cormacum ¢ Takol TO3MWIMENH JOCTAaTOYHO MHHOPHO 3BYYaT B MPEICTABICHUSIX
E.b.AnekcanapoBa MpeanonoKeHuss o GU3NIeCKord 3HAYUMOCTH “OapHOHHON~ TUIIOTE3HI:
«...C TIOSIBICHHMEM HOBOHM CWJIBI NMPAKTHYECKH HUYEro HE MEHSAETCS HH B 3€MHOW, HU TEM
Oonee B HeOecHOW MexaHWKe, NTa W BooOme B ¢u3nuke. 3a UCKIIOYEHHEM (QH3UKU
DJIEMEHTAPHBIX YACTHII, WIH, KaK Teleph dalle TOBOPST, GU3UKH BBICOKHX SHEPTUH, IS
KOTOpPOW OOHApyKCHHE <«IISITOM CHIIBI» OBUIO OBl OTKpHITHEM Beka. B a3rToil obmacTu
Hanbosee rIyOOKHX 3HAHUM O MaTepUH MPOJOJHKAETCS MEPUO]] 3aMEeUaTEeNIbHBIX YCIEX0B H
BEJIMKUX Hanexa. HoBas rumore3a mpsMbIM 00pa3oM HE BIHMCHIBACTCS B CYIIECTBYIOIIHE
HaOpocku Oyaymieil oObeIWHEHHOH Teopuu. [103TOMY SKCIIEpHMMEHTAIBHOE OTKPBITHE
MSTOW CHJIBI TIPHUBENIO OBl K CYIIECTBEHHOMY MEPECMOTPY HANpaBICHHUI MOWCKOB €IWHOU
TEOPUU U, MOXKET OBITh, JAJIO ObI STUM MOUCKAM HOBBIN PENIUTEIbHBIN UMITYIThC. DU3HKU-
TEOPETHKH, CKJIAJBIBAIOIINE MO3aMKy JKCIIEPUMEHTAIbHBIX (DAKTOB B C€IWHYI) KapTHUHY
MUPO3JaHMsI, C HAACKIOW MKAYT HEIOCTAIOMUX (PparMeHTOB, KOTOpHIE, OBITH MOJXKET,
OKaXyTCA KIIOYeBBIMH. HO HameXapl 3TH COYETAIOTCI C E€CTECTBEHHBIM HEIOBEPHEM,
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MOTOMY YTO OOJBIINE OTKPBITHS MPOHUCXOIAT peako. bmmxaiimee Oymyiiee MoKaxeT, 4yTo
IPUBJIEKIO BHUMaHUE HUCCIEAOBaTeNell — cilydyaiiHas TeHb Ha MOHOJHUTHOM (yHJaMEHTe
(GU3MKU WK cle] MTOTaltHOIO X0/1a BIUIYOb».

B 2005-2006rr. Hamu ObLTH OMYyOJIMKOBAHBI PE3YJIHTaThl MHOTOJETHUX HCCICIOBAaHUMN [2-
4] npsIMBIX BO3JCHCTBUI COJMHEYHBIX SMHUCCHH Ha IMOroaoo0pasyromiue mpoiecchl. Ha
OCHOBE MHOTOYHCIICHHBIX TPOSIBIEHUH COJHEYHBIX BO3MYMIAIONIMX (HaKTOPOB B
€CTECTBEHHOM CHHONTHYECKOM XOJI¢ OCHOBHBIX MOTOJHBIX METEOJIEMEHTOB OBLIO
UICHTU(PUIIMPOBAHO TPHUCYTCTBUE B TIOTOKE COJIHEYHOTO M3JIY4YEHUS BUXPEBOMU
KOMITOHEHTBI, HECYIIeH IHEPreTHYeCKH 3HAYMMBII UMITYJIbC U elle 0oJjiee dHEePreTUYecKu
3HAYMMBI MOMEHT uMIyibca. OKa3anoch, 9TO BUXpEBas KOMIIOHEHTa HUKAK HE CBs3aHa C
ANIEKTPOMArHUTHBIM H3i1ydeHueM CoJiHIa, KpOME MecTa PACMOJIO0KEHUs MX HUCTOYHUKOB
AMUCCUHM — SJIEPHOTO KOTJIa Hamed 3Be3fbl. Kak cTaHeT O4eBHAHBIM U3 MOCIEIYIOIIETO,
npeiaraemMasi KOHIEIIUS BUXPEBOM MATOW CHUJIBI BONIPEKH “OapHOHHOW THUMOTE3€ JOJHKHA
BHECTH 3HAYUTENbHBIE W3MEHEHUS B TMOHUMAHHE W TPAKTOBKY 3HAYMTEIBHOM YacTH
(bu3MYECKHUX MOCTYJIATOB, B MPEACTABICHUS O CTPOCHUU U JUHAMHUKE HACTOSILEH, MPOLLION
u Oynymieit BeceneHHOM.

Pe3yabTaThl HCCIEIOBAHUN COJTHEYHBIX IMUCCHI

MOHUTOPHUHT BapHalliii COTHEYHBIX AYMUCCUMA B YIbTPaPUOICTOBON, BUAUMON U OJIMKHEH
HK-o6nactsax crekrpa (Ha BbicokoropHod 0aze HUUW ®dwusuku CIIOIY) mpomomkancs c
1978 no 2002 rr. ['ogpl AMUTENFHOTO U3YYEHUS SJIEKTPOMArHUTHOTO m3mydeHus ConHIa
(OMUC) co3manu mouBy aisi  OOHApYXKEHUsl JIyU4eBOM CTPYKTYphl — BCILIECKOB
WHIYLUPOBAHHOIO  CIEKTPAJIbHOTO ONTHYECKOTO H3JIYyYEHHs U3 MHOIOYHCIECHHBIX
OTKPBITBIX  ()IOKKYJIBHBIX MAarHUTHBIX oOpazoBanuid [S5]. Bo3xgelicTBue BCILIECKOB
cnektpanbHoro OMUC Ha BenuuuHy o0miero npuroka Jyuyuctod sHepruu ConHIa B
aTMocdepy U Ha MOACTUIAIOILYIO TIOBEPXHOCTh COCTABIISIO B CIy4asiX BHICOKOH COJTHEUHOU
AKTUBHOCTH TOJIBKO HECKOJIBKO IPOLICHTOB. B CBSA3M ¢ TEM, 4TO JONOJHUTENIBHASL YHEPTHUS
BCIJIECKOB IIOCTYNAaeT Cpa3y Ha BCK OCBELICHHYK 4YacTb 3E€MHOrO Inapa, HoO
KpPaTKOBpeMEeHHbIMU TmopuusiMu (B Teuenue 1,5 - 2 wacoB)[6], BHOCHMBIC H3MEHEHUS
IIUPOTHOTO TPaJHeHTa TEMIIEPaTypbl BO3AYIIHBIX Macc He OyayT OKa3bIBaTh
KApAWHAJIBHOIO BIMSHUS Ha MEPUIMOHAIBHYI0 LHPKYJSALHMIO, HO CO31adyT BOJIHOBBIC
BO3MYIICHMSI B BO3AYLIHBIX IIOTOKAX.

C 200%r., mapamiensHO CO CHEKTPaJbHBIMH H3MEpPEHUSMH, BCE OONBIINI HWHTEpEC MHpu
MOJIEBBIX HCCIIEOBAHMUAX TPOSBIUICS K METEOPOJOTMYECKMM OT3BYKaM Ha aKTUBHOCTh
npoueccoB B ¢orochepe, xpomochepe u kopone Comnua. OueBUAHBIE BO3ICHCTBU
COJTHEYHBIX SMHCCHUH Ha METEOPOJOTHYECKHE, MOTOJHBIE W KIMMATUYECKHE IapamMeTphl
cHUCTeMBI "aTMocdepa - TMOACTWIAIONIAS TOBEPXHOCTH" TPHUBICKIN HAlle BHUMAaHHE K
OpsSMBIM DHEPTETHUECKUM BKJIaJaM, CBSI3aHHBIM, Kak oka3zajgock, He ¢ OMUC, a co
crimpanbHO-BuxpeBbiM m3nydenueM Conxua (CBUC) u3 akTuBHBIX oOnactelt GpoTochepsl,
KOPOHAJIBHBIX JBIP U MATHUTHON CETKH.

[To nabmogenusm B 2002 - 2003rr. u pe3ynbraraMm aHajiu3a psa HCCICIOBaHHWN B
Pa3IUYHBIX 001acTsIX GU3UKHU OBLITM OOHAPYKEHBI U UIACHTHU(PUITUPOBAHBI MTPSMBIC CHIIOBBIC
BozzeiictBus CBUC na atmocdepy, runpocdepy, mutochepy u ouochepy 3emnun. Tonbko
Ha CHIDKCHHE OapoMETpHUYecKoro maBjieHHs Ha 5-7 rlla B JOKaNbHBIX paloHaX
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pacxomoBaics notok sueprun (3-5)-10 apr/em® ¢. Ocoberroctr 3hhHeKToB BO3AeHCTBII Ha
reocheppl yKazald Ha CHEHU(PUUYHYIO BHUXPEBYIO TMPUPOJY OTOTO H3IIy4YeHHs, a
HaNpPaBICHHOCTh MOMEHTA KOJMYECTBA JBM)KCHUS M UMITYJIHCOB OPOUTATBHOTO U YIJIOBOTO
momeHTOB CBUC cBuaerenbcTBOBamM 00 00paTHOM (OTPHIIATENIFHOM) JABICHUU SHEPTHH
MOJIE ATOr0 M3JYYEHHUs Ha YaCTHUIbI BEIECTBA MO CPABHEHUIO C rpaBumnoiieM. OueBH]IHO,
9TO 3Ta DJHEPIUA HE SBISIETCS DSHEPrUed CBSA3M TPABUTHPYIOIIUX Tel, WMEIOUIeH
MOJIOKUTENbHBIA 3HAK, a SABISETCS HEMOCPEICTBEHHO JHEPTUed CHUPaTbHO-BHXPEBOTO
uznydenus: CoyHIla, HAIPABJICHHOTO 110 PaJnyCy U3 ero sipa [7].

Ycunenne coTHEUHON aKTUBHOCTH, HavaBIlIeecss BO BTOPoii mosoBuHE OKTs10pss 2003rona u
3axBaTHBILEE HAdaio HOSOps, MpeB30uuIo Bce mporHo3sl. 3a 20 queil uepes nuck ConHia
nponuid Ha reod3peKTUBHBIX MMpPOTaxX TPU MoInHeHme akTuBHbie 00gactu (AO) NelNe
249, 252 wu 257 M. puc. 1), mwiomanu msateH B kotopbix gocturainu 4000-6000
M.4.1. (MUJJTHOHHBIX YacTel TUCKa).

Haubonee aknentupoBanHbie atMochepHbie 3QhekTs ObLTH 3aUKCUPOBAHBI B TIepro 23-
28 okTsa6ps 2003rona, Koraa npsiMble BO3/IEHCTBUS MOIIHBIX COJTHEYHBIX COOBITUH HA XOJT
CYTOYHOTO IIMKJIa OCHOBHBIX TOrogHbix MereodnementoB (P, T) mposBuimch
UCKITIOYUTENBbHO OT4YeTNMBO. K cokaneHuto, crnekTpaibHoe uznydeHue CojlHIA B 3TOT
MEPHOJ] HE PETUCTPUPOBAIOCh M3-3a HaMWuus BepxHed obnmaunoctu. [lomydeHHble mpm
BBICOKOTOPHOM DKCIIEPUMEHTE JIaHHbIE HAOII0ICHNU, aHATM3UPOBAIIUCH B COMTOCTABIICHUH C
JaHHBIMU OJHOBPEMEHHBIX MPEIM3UOHHBIX HAOIIOJEHUI 3a COJHEYHOW MOCTOSHHOM Ha
mnatdpopme SOHO.Cnag BeTUYMHBI COTHEUHOHN MOCTOSHHOM B miepuo ¢ 17 mo 29 okTsa0ps
(cM. puc. 2), 3agaBaeMblii MOCIICOBATEIBHBIM MPOXOJOM MOIIHBIX TPYII ISITCH 4Yepes3
HNEHTPANBHBI ~ CEKTOpP  COJIHEYHOTO  JWCKA, IO3BOJWJI  ONPENCIHUTh  JAHArpamMmmy
HAIPABJICHHOCTH KOJUTUMUPOBAHHOTO U3JTyYeHHUsl U3 TE€HEH MATeH aKTHBHBIX oOnacteir AO
Ne249, No252 m Ne257 m omnpenenuTs BO BpPEMEHHM M TPOCTPAHCTBE MOJOKEHHUE
00O0OIIIEHHOTO 3KBUBAJICHTHOTO MCTOYHUKA CIHEIU(PUYIHOTO BHUXpPEBOro (cMm. jgasee)
M3JTy4€HHUs, OTBETCTBEHHOTO 3a CUH(a3HbIe U3MEHEHUSI TEMIIEPATYPhl U J1aBJICHUS B ITYHKTE
HaOmoneHus. YucieHHble OIEHKM [IOKa3bIBAIOT, YTO OSHEPreTUYECKUd  YpOBEHb
3apETUCTPUPOBAHHBIX HM3MEHEHUI COJIHEYHOM IOCTOSHHOM HEIOCTATOYEH ISl CO3/IaHUS
HaOJI01aeMoro Tepmobapuueckoro s¢dekra (cMm. puc. 2).
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Puc. 1. I'enuorpaduyeckass kapTa MarHMTHBIX IMOJIeH M aKkTUBHBIX oOjacteir ConHia 3a 23
okTsa6pst 2003roga; a —BOIM3M HeHTpa (HEMHOTO JIEBEE) PACIIONAraeTCst MOIHAS W KOMITAKTHAsT
aktuBHag oOnactb Ne249. V ocuoBHoro marHa AO Ne249 mromanes S=2190 man Oblia
MakcumaiabHOi uMeHHO 23.10.2003.A0 Ne252 TonbKO MOSBISIETCS W3-32 BOCTOYHOTO Kpas
micka Comnria, B kotopoit 23.10. y»xe mpomsonuia Benbimka X5.4/1B, a 24.10. —scnbimka
Oaima M7.6/1N,3arem mociae0Baid MOIHbBIC BCIBIIKK 26-27.101 B 3aBeplLICHHE TOH cepuu
— cBepxMornrHas Benbimka X17.2/8 (28.10).3a kpaeM JucKka emie CKpbITa He MEHEe MOIIHAS
AO Ne257. Otu 1pu AO, Haumnas ¢ 18.10.2003,kak pa3 U ONpEICIIsUId SBHBIC BapHALMU
BeNMMYMHBl cojaHeyHo# mocTosaHoi (CIT) mo KkoHma OKTsAOps. TeMHBIE TPOIOITOBATHIE
00pa3oBaHUsl — OTHOCUTEIBHO XOJOAHBIE BOJIOKHA, YIEPKUBAIOIINE OCTHIBAIOIIYIO COJIHEUHYIO
MIa3My B MAarHUTHBIX JIOBYIIKaX. BojHuCThie AUHUU BOKpYT COJHIIA TOKA3bIBAIOT pPaBHBIC
3HAYEHUS SPKOCTH KOpoHbL. CieBa BBepXy yKa3aHbl CyMMapHbBIC MapaMeTpbl BCeX
PaCHOJIOXKEHHBIX Ha JMCKE CONHEYHBIX msaTeH: uncio Boiaspa W = 82u ux mnomane S = 4407
Man (MWUIHOHHBIX J0Jed modycdepsl); 0 — NeHTpalbHas YacTh COJIHEYHOTO JHCKA C
0003HaYEHUSIMHU aKTHUBHBIX 00JacTel.

YcTraHoBiieHHOe HaMU cUH(pa3HOe YObIBaHHE JAaBJICHUS U TEeMIEpaTyphbl B IPU3EMHOM CJIO€
aTMoc(epsl SBIsSIETCS, MO0 CYTH, aHOMAJbHBIM SIBIIEHUEM JJisi OOBIYHBIX CHHONTHYECKHX
MIPOLIECCOB, HO MOJIYYaeT YAOBIETBOPUTEIbHOE OOBSICHEHHUE B CIydae, €ClI MPUIIOKUTh K
cToyi0y BO3ayXa HaJ pPallOHOM CTAaHIMU COOTBETCTBYIOUIYI0 MOABEMHYIO CHIY.
AHaJIOTUYHBIE SBJIEHUS C XOJIOM JABJICHUS M TeMIEpaTypbl IMPOUCXOAUIM HE TOJIBKO Ha
OJIM3KO pACMOJIOKEHHBIX, HO W Ha JOCTATOYHO YJAJEHHBIX METEOCTaHIUSAX, YTO
CBUJCTEIICTBYET O  CHHONTHYECKOW  MACIITA0HOCTH  COJHEYHOTO  BO3JIEHCTBHS,
cnenuUYHOCTh KOTOPOTO yKa3blBaeT Ha HE TPUBHUAIBHBIM €ro XapakTep, He
COOTBETCTBYIOLIMU  3JIEKTPOMAarHUTHOMY WJIM TIPaBUTALHOHHOMY  B3aUMOJICHCTBUIO.
BrImosTHeHHBIE TI0 U3MEPEHHBIM JAHHBIM OIEHKH TUIOTHOCTH YHEPTHH, HEOOXOIUMOU s
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pcaim3anuu Ha6J'IIOI[aeMI>IX aHOMaHHﬁ, IIPpUBCIIN K 3HAYCHUAM, OJIM3KUM K IMOJTYUCHHBIM
Jlx. Bebepom (104 3pF/CM2'C) B €ro M3BECTHBIX OJKCIEpUMEHTax B MEpUIEHICKOM
yuuBepcutere («Evidence for discovery of gravitational radiato Physical Review
Letters, v.22, No24, 1969, p.1320-1324).
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Puc. 2. V3meHenus mpuseMHOro aaBieHusi P 1 TemnepaTypsl Bo3myxa T MpencTaBiICHBI 1O
TpeX4acoBbIM JaHHBIM MeTeocTanuuu Illamkarmac mus okrssOps 2003 roga COBMECTHO ¢
M3MCHEHUSMH COJTHEYHOU TOCTOSTHHOM B OOpaIeHHOM IMKajae ee¢ 3HaueHUU. “ CITOKOMHBIA™ X0
CHHONTHUYECKUX BapHallKil B TIEPBOW MOJOBUHE MeCsla HapyllIaeTcs B IOCICAYIOIINE HEIeH,
MO-BUAUMOMY, IOJI BO3ACUCTBHEM BHEIIHETO CHJIOBOro (akTopa. Bropas monoBruHa cpeaHero
«craructadeckoro» okTsa0ps Ha CeBepHom KaBkasze XapakTtepuzyercs YyCTaHOBJICHHEM
TITyOOKOTrO aHTHIMKIIOHA C JaBJICHHEM, MPUMEPHO TMOKa3aHHBIM KpuBoW TeHIeHIus. AHamu3
TEKYILEr0 CHHONTUYECKOrO IMpolecca MOKa3bIBaeT, YTO yxe ¢ 16 oKkTaOps mox Bo3aeHcTBHEM
COJJHEYHOM aKTHBHOCTM HAYMHAETCS JICCTPYKIHUS  ECTECTBEHHOTO  TEepMOOApHUIECKOTO
COOTHOIIICHHSI B BO3AYITHON Macce Haja cTaHmueit. CiaemxyeT o6paTuTh 0co00¢ BHUMAaHHUE Ha X0
COJIHEYHOH TMOCTOSIHHOW B ee oOpameHHOM Bapuante — “SC”, KoTOphIli HeceT 000OILICHHYIO
uHdopmanuro o Bkiane (orpunarenbHoM) B motok DJIM m3nmydeHus (moctrarommii 3emun)
dyeThIpeX akTUBHBIX obmacteir (AO) NeNe249, 250, 25In 252, 3 KOTOPBIX ONpPEIEIIIONIMMU
SBIISIIOTCS TIepBasi M TOCTENHSS, MPUTOM MOLIHOCTh TOCJIEAHEH HEMpephIBHO BoO3pacTralia.
[nemononoOHas ¢ mukoM ¢Gopma kpusoit “SC” ceugerenncTByeT 0 Oanance 29.10Bknana AO
Ne249 u Ne252 8 DJIM usiaydeHue, KOTOPBIA B 3KCTpeMyMe cocTapisieT juib 0,32%. BaxxHo
TaK)KE YUECTh, YTO ITOT SHEPrETUICCKHIA BKIa (OTPULIATEIbHBIN) aIreOpandecKi CyMMHUPYETCS
C DHEpPruel MOTOKa CHJIOBOTO (PaKTopa, MMEIOIIETO MaKCUMallbHOE 3HaueHue mMeHHo 29.10,
MOCKOJIbKY 00e¢ BaxkHble AQO Haxomsarcs B HaubOoiiee re0d()PeKTHBHOM MOJIOKCHHU
OTHOCHTEIIbHO IIEHTPAIbHOIO MEpHIHAaHa COJNHEYHOro aucka (mo obe croponsl). Otcroma
cienyer, uro kpuBas “‘SC” mpexncraBiaser co00H HE TONBKO TONOXKCHHE JTUArpamMMbl
HAIpPaBIEHHOCTH CHUJIOBOTO (DakTOpa, HO M SBISETCS OTHOCUTEIBHBIM TOKA3aTeNIeM BapHallHH
€ro MHTCHCUBHOCTH. VIMEHHO B 3TOW CBsI3M TOKa3arelieH (akT KOHICHTPAIUH SKCTPEMYMOB
napameTpoB P, T u “SC” (SC)Bomm3u 00 UT 290kts16pst 2003r.

Ounenka u3MeHeHHs Beca €cT0JI0a aTMOC(epHOro Bo3ayxa 23-25
okTsiopst 2003 r
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[TnoTHOCTH cienuUYHOM SHEPTHH, HEOOXOAUMOM 11 cHUKeHus Ha 6 rlla (B HOUb ¢ 24 Ha
25 OKTsA0ps1) NaBJICHUS YICIBHOTO CTOJ0a aTMOC(HEPHOTO BO3yXa, PACIOIOKEHHOTO BBIIIC
ypoBHst P = 796rI1a, Oblia onieHeHa o 6apomerpuueckoit popmysae (Uit H3MEHSIOIUXCS C
BBICOTOH T ¥ ), IpeACTaBICHHOW B KOHEYHBIX npupamenusix: AP /P=-gAZ/R, - T,
rne AZ - u3MeHeHue BBICOTHI ypoBHS Hg, R, - ra3oBas mocTosiHHas BO3myxa, T, - CPEIHSS
TEeMIeparypa B CJIO€ BO3JyXa Hal CTaHIMeW g0 BbICOTHI Hy (BbicOTa OmHOPOIHOM
armMocepsl); P, = 796 rlla - cpennuii ypoBenp navienus B okrsiOpe 2003 Ha ruiato
[TamxaTmac.

Havanbubie pasmeps! s pacuera: Py, = 796rlla; A P = 6rlla; g = 9,8M/CZ; Ho= 7995,8
M.

R, = 287,05x/kr - K; T,,, =250 K;AP/P = 7,54 - 1®; P,,, = 796rIla = 796r/cM* = m (Bec
croba).

W3menenuto napnenns A p Oynet coorBeTcTBoBaTh m3mMeHerne A Z =A P -T,, - R /P -g=
5520 o1 (1pu BBIOJHEHUH ONpEAeIeHHON paboTel: A= m - g -A Z =796 - 980 - 5520 = 4,3
. 10 spricem?).

B cBs13u ¢ TeM, 4TO caMblii OBICTPBIN TpoIiecC yMeHbIIeHus aaBiacHus (¢ 24 Ha 25 okTa0ps
Ha A P = 6rlla) amuics 3 vaca, yaenbHas MOIIHOCTh BUXPEBOTO IMOJISA, ACUCTBYIOIIAS B
stor meprox, mocturaer: W = A / 3 - 3600 = 4 - POopr/cm® ¢ (0 acTPOHOMHUECKHM
YCIIOBUSIM MMENach BO3MOXKHOCTh (POKYCHPOBKH). Eciii IpUHATH BO BHUMAHKE BEPOSTHYIO
TEHJICHIIMIO POCTa JIABJICHHUS BO BTOPOU MOJIOBUHE OKTAOps, AZ Oyaet nocturatb 205wm., u
cocTasisTh B cpenteM 1t 9 aueit (¢ 19mo 28 okrsiops) W = 2 - 10 spr/em? c.

B nepuon makcumyma crenuUYHOro motoka usnydeHus (OKTsOps 28-29), ymeHbleHHE
naBiieHus: Moryio gpocturath 23 rlla - kak pe3ysiabTaT BIMSHUS TOSBHUBIIUXCS MOTOKOB OT
JIBYX aKTHBHBIX oGmacteii Ne 252u Ne257. Jlitst oToro ciaydas W = 6,2 - 10 3pr/CM2 C.

JIiis KpallHUX 3HAYEHHUI PaCYETHBIX BEJUYHMH MOIIHOCTH IIOTOKA BUXPEBOrO M3IydeHus (2 -
10°u 4 - 1(5), MPUHUMAEMBIX KaK (POH M BCILIECK, MbI TIOJYYUM CIICIYIOIINE OTHOIICHHS K
BenmunHe coiiHeuHor mnoctosHHOM: 1,4 % u 30 %. [lociennee 3HAaYeHHE, OYEBHUIHO,
peanm3yeTrcs OYEHb PEIKO M Ha KOPOTKOE BpeMs, HO (OHOBBI BHXPEBOH IOTOK
MPUCYTCTBYET MOCTOSIHHO U, TIO3TOMY TPeOyeT K ce0e BHUMATEJILHOTO OTHOIICHMS!

00 3¢ dexrTax n mexanusme Bzaumoaeiicteuss CBUC ¢
reocpepamu

OkxasbiBaercd, uTo HampasiieHHbI otok CBUC, npoxons uepe3 3eMHOM 11ap, HE TOJBKO
ocnalisieTcs 3a CYET MOTJIOMEHHSI U PAaCCesTHHS, HO U MPETOMIISIETCSl TAKUM 00pa3oM, 4To
(GoKyc NOTOKa M3JIy4E€HHs pEaJu3yeTcs Ha HOYHOM IOBEpPXHOCTHM 3€MHOIO Iapa, B
YacTHOCTH, B BHJE KpaTepa ¢ ILEHTpaJbHOM ropkoi. Kazamoce Obl, 4TO THUIMYHBIN
k03 dumment ¢okycupoku (KD) moxker ObITH ONpeAeNeH MO OTHOUICHUIO ILIOMIAJEH
CeueHHs 3eMHOro Iapa u kparepa (Hanpumep, CacoBo Ps3anckoit o6i1., 1992 [8]). Dtor
KpaTep oOpa3oBajiCsi BCJIEICTBUE BbIOpOCAa KPYIJIOrO Yy4YyacTKa BEPXHEro CJOsl IOYBHI,
ToMmuHOW 3,5M W momepedyHUKoM 28v. B cBs3u ¢ Tem, 4TO BUXpEBOE H3IYUYCHHE B
reopu3NYecKo TPAKTOBKE SBISETCA TPOAOJIBHBIM KOJIeOaHHEM, KOTOPOE MOXKET
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pacIpoCTpaHsIThCA BO BHEIIHEW CYIEpBSI3KOW 000JI0YKe sapa 3eMJIM M, CYIIECTBEHHO
0CJIa0JATHCS B TBEPJOM SIAPE, CTAHOBUTCS MOHATHBIM O00pa30BaHKE IIEHTPAIBHOW TOPKHU B
KpaTepax, CBSI3aHHBIX C BBIXOJOM C(OKYCHPOBAHHOIO Mydka (B BHUJE COJUTOHA) BBICOKO
MOIIHOTO CHHUPATbHO-BUXPEBOTO H3ITYUYEHHS. Terneph MOXHO TMOJYYHTh MPEICTABICHUE O
HavaJabHOH (hopMe BBIOPOIIEHHOT0 00beMa rpyHTa (HECKOJIBKO YILIOMIEHHBIA TOPOU HITH B
obuxoje - Oy0osinK) U reomeTpun cedenus chokycupoannoro nydka CBUC (conenoun ¢
pamuycamu R = 144 u r ~ 4m). Takum 0o0Opa3om, OYEBHIHO, 4TO NpH omnpeaeiacHun KD,
HEOOXOIUMOTO IS pPacyeToB OOBEMHON YIEIbHOM IUIOTHOCTH BHUXPEBOW DHEPTHH
BeIXosMIero u3 3emin notoka CBUC, cnexyer yuects, 4To B (POKYCHPOBKE TOHKHO OBLIO
OPHUHATh ydacTHe Toyibko 1/2 miomaau momepevyHoro cedeHus: 3emiu. OLCHKY SHEPrHH
notoka CBUC MOXHO MONXy4YWTh TO CBEUYCHHIO OOBEMa BO3yXa HAJl MECTOM BBIXOJa
COJINTOHA, 3aMEUCHHOT0 PsAIOM cBUeTenel. JmameTp cBeTsmerocs oobemMa OlEHEH UMH
~15 M. LIBet cBetserocss o0bemMa BO3AyXa ObLI CXOJEH CO CBEUCHHMEM IPU CBApPKE, YTO
CBUJIETEIILCTBYET O BO30YKICHWH aTOMOB Ha BBICOKME YpPOBHHU, OJIM3KHE K MOPOTY
nonuzarnuu. O6beM cBeTsmerocs obpasopanus coctaBut 1,8 - 16cm3. Yucno MOJICKYN B
sToM 00Beme 2,68675 18 . 1,8 - 10 = 475 - 16F. DHeprusi HOHU3alUA dTUX MOJICKYIT
cocrasut 4,75 - 16° - 335B = 1,57 - 1&# 9B = 2,5 - 16« = 2,5 - 16 spr. Takum
o0pa3oM, OIleHKa YyAEIbHOW KOHIICHTpAIMU SHEPruH (0 MaKCMMyMy) B CBETSIIEMCS
o6beme cocrasisier 140 JDx/cm®. B pealbHBIX YCIOBHSX YICIbHAS SHEPrHs ObLIA, IO
KpalHeU Mepe, Ha MOPSAI0K MEHBbIIIE.

Jliig nosicHeHus npejuiaraemMoro Mexanusma Bosnerictsus CBUC Ha reocdepbl mpuBoauTCs
cxema, Jaromias MpeJCTaBICHHE O XapaKTepe paclHpocTpaHeHHs (OHOBOTO M KBa3H-
kosmumupoBanHoro  CBUC (1 jgpyrux — COJNHEYHBIX — M3JIy4eHHUH,  Hampumep,
anekrpoMarautHoro — DJIMUC; cM. puc. 3) OT UCTOYHUKA IO 3eMJIM M B3aUMOJICHCTBHH
koummmupoBanHoro CBUC ¢ BemectBom ee simpa (hoxycupoBka). Ha HouHOH cTOpOHE
BBIXOJIAIICE CKOHIEHTPUPOBAaHHOE crupaibHO-BuxpeBoe moje (CBII) mpu oTpeiBe oT
kaHana, cBsspBatoniero CBUC ¢ ucTtouyHmkoMm, cBOpauMBaeTcs B CPEPUUECKHA WIH
JJUIMNITHYECKUN COJIMTOH, 4YacaMM 'myTemecTByromui’ mo "BomHam" ¢onoBoro CBII.
DddexThl MpH KOHTAKTaX C MOJOOHBIMH COJMTOHAMHU (M3BECTHBIMH KaK aHOMAJIbHBIC
atMocdepusbie siieHuss — AAS - HJIO) Obutn 3aCBUACTEIHCTBOBAHBI KAK COMTPOBOXKIAIOIIHNE
AAS uucto ¢usmueckue mnposiBaeHHs u cuctemarmsupoBansl HO.IlmaroBeiM u B.
Py6moBsiM emie B 1991r. [9].
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Puc. 3. Cxemarmueckoe NpeICTaBIeHHE Iporecca (OpMHPOBAHMS HANpPaBICHHOTO MOTOKA
crmpanbHO-BuxpeBoro maayuenus (CBH), obmywaromero 3emio u3 OGOIBIIOTO COTHEYHOTO
msaTHa. M3 ¢porocdepsr CorHIla Takyke UMUTHPYIOTCS: AIIEKTpOMarHuTHoe u3nydenue (3JIMU),
¢donoBoe m3nyuyenrne CBU, marautHoe none (MMII), conneunsie kocmuueckue nyun (CKJI) u
BBIOPOCHI COJTHEYHOTo BemlecTBa (dpymiun). M3 tena ConHIa MCXOAUT IPaBUTALMOHHOE IOJIE
(rpaBurtaums). W3 conHEYHOH KOPOHBI BBIOPACHIBAIOTCS paaUaIbHBIC JIyYeBBIC ITOTOKH
COJIHEYHOTO BerecTBa (comHe4yHbid BeTep). OKpykeHHe 3eMIM CXeMaTH4YeCKH MPEICTABICHO B
Buge psaga chepuueckux obomouyek (ciaoeB): MarHHTOChEpHI, HOHOC(EPHI, TPOIOCHEPH,
ruapocdepsl, 6nochepbl 1 TeXHOCHEPHI, COCTOSIIMX U3 PA3THMYHBIX (U3UIECKUX CYOCTaHIHH.
CBU nerxo mpoHMKaeT B 3€MHBIE HEApa, HO TOJBKO IO TBEPIOrO sjpa, IZe MOIJIOIIEHUE
yBenmuuuBaeTcs Ha 30-40%1mo0 OTHOIIEHHUIO K BEIIECTBY JKHIKON 000mouku. Xunkas odonouka
aapa xoporo npenomiasier CBU, cobupas KoUIMMHPOBaHHOE M3IIydeHHE HA TPAHUIIE I'eOH[a.
®okycHoe marHo CBMU, oneHnBaeMoe 1O pa3MepaM KpaTepoB, HaXOIUTCS B Ipelenax
HECKOJBKUX AecsATKOB MeTpoB. CdokycupoBannoe CBU obnamaer BBHICOKOH SHEPreTHUECKON
IUIOTHOCTBIO IIOTOKA. OTH IIOTOKM CIIy>KaT HCTOYHUKAMH O0Opa3oBaHMUS MHOTOYHCIIEHHBIX
aTMOC(EepHBIX aHOMANbHBIX siBIeHHN (AASI), pa3nmuyHbIX pa3MepoB, GOPM H HHTCHCHBHOCTH
cBeueHns. CBoeoOpa3Hbl BBIXOABI TOPOHIAIBHBIX conuToHOB CBW u3 BoaHbIX Ti1yOuH,
HaOJoaBIIecs ¢ OPOUTH B BUAE OTPOMHBIX BOASHBIX KOJieC M CTOIOOB. Bricokas oObemMHas
KOHIIEHTPALMsI 3HEPIMH B COJIMTOHAX IPUBOJUT B PAJE CIydyaeB K NPUPOJHBIM U TEXHOI'€HHBIM
Karactpogam.

O cnupajbHO-BUXPEBOM I0JIE

CoJsHe4HOe cIHpalibHO-BUXPEBOE H3NydeHue (1oje) sBiseTcs oaHou u3 Gopm marepui, H,
B TOXXE€ BpeMs, HOBBIM (u3nyeckuM o0bekToM. OHO mepenaeT B3amMOJeHcTBHE, 00manas
SHEpruen, UMIYyJIbCOM, YIJIOBBIM M OpOUTaIbHBIM MOMEHTaMU. CiMpanbHO-BUXPEBOE I10JIE
(CBII), momo0HO 3JIEKTPOMAarHUTHOMY IIOJIF0, MOXET CYIIECTBOBaTh caMmo Mo cebe, HO B
ormuune ot OJIMU yxe wu3HAYanbHO [OJKHO BOCHPHUHHUMATBCA B BHJE CIEKTpa
pPa3HOMACIITA0OHBIX COJIMTOHOB, JIETKO MPOHUKAIOUIMX B Apyrue Tena u 3PEPEeKTUBHO
B3aMMO/IEHCTBYIOIINX C UX CTPYKTYPHBIMU JIEMEHTAMH.
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Ha 3emme CBII mpu oTpeiBE OT HUCTOYHHMKA MOXET OOpa30BbIBATH MACIITAOHBIC
chepuyeckre WIM TOPOUJATbHBIE COJMMTOHBI M B OTUX (opMax JBUTaThCS TIOA
BoznelictBueM ¢GoHoBoro CBII ¢ mepeMeHHBIMH CKOPOCTAMH H TI0 MEpPEeMEHHBIM
HalnpaBJIEHUSIM, a HE TOJbKO MOCTYNATEIbHO, I[10 HAMNPABIECHUI PACIpPOCTPAHCHUS
kosumumupoBanHoro mnydka CBII. CBII HaunHaeT B3aMMOJIEMCTBOBAaTh C_BEIIECTBOM C
MHUKPO ypOBHEW (Ha sSICpPHOM, aTOMHOM W MOJICKYJSPHOM) HE3aBHCUMO OT HAJIHUHUS Y
YacTHI] BEILIECTBA 3apsi/ia WM 3HaKa 3apsna, nockoiabky KBaHT CBII - cnipon — HelTpaneH,
OH OIUCHIBACTCS BEKTOPHBIMU BOJTHOBBIMHU () YHKITUSIMU.

OTMETHM, 9TO IO HAIINM OIeHKaM Macca criupona (1,2102°r) mpumepHo B 76 pas MeHbIIe
macchl Tokosi anektpona (9.10956102%), crmm crmpona paBen 1, a HauambHAs SHEPrHS
CIIMPOHA MPU €T0 3MHUCCHH BBICOKOBO3OYKICHHBIMHU SIPaMU aTOMOB H30TOIOB JKejie3a U
yrnepoma (mpu Temmeparype 1.610°K) cocraBmser Egs ~ 1.1:10%pr. Ha yposme
dotochepsl dHeprusi CHUpOHA B3HAUUTENBHO Hmke: ~ 310 12apr. CrnenoBatenbHO,
cBetumocts CONHIA 1O BHXpEBO# sHeprum ~ 3 -10°% 9pr/C, mpu 4acToTe KBaHTOB ~
6:10™T'yy. Cropocts smucenn crmporos ~ 10 ¢™.

CBII pacrnpoctpaHsieTcsi ¢ KOHEYHONH CKOPOCTBIO, 3aBUCSIICH OT IUIOTHOCTH, CTPYKTYPHI U
MIPEOJI0JICHHOM Macchl BelmecTBa (OT 310" s sape ComHua a0 2:10°cm/c B cucTeMe
Couniie-3ems).

00 3¢ pexTax B3anmMoaecTBUs CIUPATLHO-BUXPEBOI0O
U3JIyYEeHHS C BeleCTBOM

K paccmoTpenuio OBIJIO MPHUBIEYEHO BOCEMb YPOBHEH B3aWMOJICHCTBHS CIIHPAIBHO-
BUXPEBOIO M3JIyYCHHs C BEIIECTBOM (CM. HIDKE), HO, €CTECTBEHHO, C Pa3HOW CTENECHBIO
riyOuHBl aHaIW3a M3-3a OTPOMHOIO Pa3HOOOpPa3usi U HOBU3HBI aCIEKTOB M, KOHEYHO, B
CBSA3U CO CJIOKHOCTBIO OXBAaThIBAEMBIX IIPH OTOM SIBJICHUM U IPOLIECCOB.

Tabmura 1. YpoBHU B3auMOJISHCTBHS CIIMPATLHO-BUXPEBOM paIMalluy ¢ BEIICCTBOM.

CTpyKTypHBIC YPOBHH I pexTnl
BelleCcTBA
1. SAnepusblit (BHYTpH spa) M3MeHeHre CKkopocTH pacnaa siiep p/a u30Toros.
2. DIeKTPOHHO-aTOMHBII CrioHTaHHOE U3J1y4EHHE aTOMOB.
3. CBOOOTHBIE DJICKTPOHBI Dnukkep-3(hPEeKT B MPOBOIANMINX Cpeiax.
4. MonekynsipHbIi ypOBEHb VBenuyeHne YacToThl  KoJjeOaTelbHO-BpallaTeabHbIX

JIBIDKCHUH MOJIEKYJT B JKMAKOCTAX W rasax. M3MmeHenue
ckopoctu 1uhdy3un.

5. Me30-MOoeKyIapHbIi O6pa3oBanue bBpoyHOBCKOrO  JIBWXKEHHs, YypPOBCHB
JIaBJICHHUE U TEMIIEpATypa ra3os.
6. Makpo ypoBeHb dopMHupOBaHWE  BHUXpEHd  pa3IUYHBIX  MAacIITa0OB,

TypOyJIIEHTHOCTb, OTKa3bl B TEXHHUKE, 3EMIICTPSCCHHS,
SMUCCHS Ta30B B IIaXTaX, B3PbIBbI, TEXHOKATACTPOQHI.

7. Teousnueckuii ypoBeHb HarpeBanue 3eMHOro sapa M MaHTUH, PE30HAHCHl B
reouJe.

8. ActpoypoBeHb dopmupoBaHue " BpalleHue TaJIaKTHK,
"anTUrpaBuTanus . TemMHas MaTepusi U TEMHasT SHEPTH

9. Vposenb Beenennoit Pacmmpenue Beenennoit (3aMemsionieecs)
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[To-Bumumomy, BuxpeBbie A(P(EKTHl TOJDKHBI TPOSBISATHCS Ha acTPOYPOBHIX Hamboiee
MacmTabHO W 3pUMO, IIOCKOJIBKY KBaHThl HW3JIy4eHUS (CIUPOHBI) SMHUTHUPYIOTCS
OOJBIIMHCTBOM 3Be31 BCelneHHOW €O CKOpOCTSIMH ~ 10* kBamTOB/C W, 3amOMHI
Bcenennyr, npenonpenensioT MPEeBAIMPOBAHUE AHTUTPABUTALMOHHO-TPABUTALIMOHHBIX
MIPOLIECCOB HAJ NMPOYMMHM, YTO MPOSIBISETCA B BUJE BE3AECYIIMX CHUPATBHO-BHUXPEBBIX
o0pa3oBaHui, UX CKOTUICHUH U TPYIIII.

JIeHCTBUTENBHO, HATMYUE Y KAXJ0T0, UCITYCKAEMOT0 BUXPEBOI0 KBAHTA KOHEYHOM MacChl U
SHEPTUM M, HANPABJIEHHOIO N0 paguyCcy HMIYJbCa, ONPEAEIseT BCECTOPOHHIOIO
HaIPaBJIEHHOCTh HMX PACHPOCTPAHEHUs, TO €CTh IO CYTH HX KBa3U-aHTUTPABUTALUIO,
JICHCTBYIONIYI0O KaK BceoOmui pacmmpstonmii ¢gaxtop. Ho, mockonbKy, mnpuaaHHbIE
CIMPOHY IIPU POXKIACHUU Macca W DHEPIrUsl KOHEYHBbI, a IOCIEIHSS PACXOAYETCS MpH
KOKJIOM JaXe DJJEMEHTAPHOM €ro B3aMMOJCHCTBMM C JJIEMEHTAMHU BEILECTBa,
CJIEIOBATENIbHO, BOIPEKU IIHPOKO PACIPOCTPAHEHHON B HACTOAIIEE BpEMs THMIIOTE3E,
pacuupenue BceenenHoil npojoikaercs, HO 0€3 Kakoro JiMO0 W30BITOYHOTO YCKOPEHUSs, U
CKOpee Ja)ke, C HEKOTOpPbIM €ro yMmeHblleHHeM. M3pacxomoBaB Bech 3amac SHEPIUH
MMITYJIbCa U MOMEHTA UMITYJIbCA, CIUPOHBI TPEBPAIIAIOTCS B IEPBUYHBIE JJIIEMEHThI TEMHOM
MaTepuH, 3aloJHAIUMEe BClo  Bceemennyro.  «Xomoaubie»  cinupoHsl  (2.7X)
B3aMMO/JICHCTBYIOT TOJIBKO C TJIAKTUUYECKUMH TPaBUTAMOHHBIMU TMOJIIMH, COOMPAIOIIUMU
uxX B o0naka W Jajee B cnupaibHble oOpa3zoBaHus. [logoOHBIM 00pa3oM MNPOUCXOIUT
npeoOpa3oBaHKE 3BE3HOTO BEIIECTBA B TEMHYIO MAaTEpPHUIO, KOTOpPask BIOCIEICTBUU MOXKET
y4acTBOBAaTh B IPOLIECCE CO3JIAHUS CIEAYIOLIEr0 IOKOJEHUsl 3BE3[, TlajakTUK U HUX
oObeauHeHuil. BepueMcs teneps K SA€pHOMY YPOBHIO.

TpexBapsis omucanue SkcnepuMenta o pacragy Ce'**, nposenennoro B Jlenunrpanckom
[Tomutexuuueckom wuHcTHTYTe B ampeiae 1994 r [10], paccMoTpuM HeZaBHO
ormybaukoBanHbie [11] pe3yapTarhl 15-TM JIETHEr0 MOHHTOPHHIA BapUalldii CKOPOCTH
pacnaga R&2° KoTOpble SBHO M HEJBYCMBICICHHO CBHICTCIBCTBYIOT O BO3LCHCTBHH
COJIHEYHBIX 3Muccuil (mo-suaumomy, CBU) Ha mporecchl Ha YpOBHE SACPHBIX CTPYKTYP.
Ha puc. 4a mpencraBieHa TecHass KOPPEISIMOHHAS CBsI3b BapHaIlMii CKOPOCTH pacrajia
msorona R&?® u msmenenuit paccrosrus 3emis-Conrre (1/R). Dtu uccnenoBanus ObUIH
npoBeneHbl B Om3uko-Texandeckom DenepanpHoMm yupexnaeHnn (['epmanus) B mepuon
1983-1998r nox pykosoacteom X.Ilpanepa. [IpeactaBieHHble JaHHBIE CKOPPEKTUPOBAHBI
B OTHOIICHHH (POHOBBIX W3ITy4deHHU. BO3HMKHOBeHHE (Da30BBIX CIBUTOB MEXKIY pSAaMH
1/R% u CKOpPOCTH pacrmaja R&2° (manpumep, B 1994, 19961 npyrue rojpl) npeanoaracTcs
OTHOCHTH JINOO 3a CYET BO3ACHCTBUS BPEMEHHBIX BapHallMil MOTOKA COJIHEYHBIX HEHTPUHO
Ha 3eMHBIC p/a aTOMBbI, JINOO 3a cYeT Bapualyii reHeprupyeMbix COHIIEM CKaISIPHBIX MMOJICH
[12, 13], koTopbie MOTYT, B CBOIO OYepeib, BO3JICHCTBOBATH Ha O W [ pacmaa uepes
MOJYJISIIIUI0 KOHCTAHTBI TOHKOW CTPYKTYpHl Ogy. CKopoct 000MX THIOB pacmajia
YYBCTBHUTEJIbHBI K BapuanusiMm ogy [14]. OmHako, MOXKET cKa3aThCs M IMOSBICHHE B roja
MUHHUMYMa COJIHEYHOW AaKTHBHOCTH OOJBIINX MPUIKBATOPUATBHBIX KOPOHAIBHBIX IIBIP,
SBJITFOIINXCS, TIO0 HAmUM TpeactaBieHusM, dhdextuBabiMu uctounukamu CBU. JIxk.
JOKeHKHHC, aHamu3upyst B pabote [11] psim SKkcnepuMeHTOB ¢ pachagoMm pl/a aToMmoB,
NOPUXOJUT K BBIBOAY, YTO CKOPOCTH pacmaja MOIYJIUPYIOTCS (C TOJOBBIM TEPHOIOM)
MOTOKAMH HJTU TIOJISIMU UcXosmumu u3 CoJrHIa.
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3. PTB data for radium-226 and Earth-sun distance
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Puc. 4a. IlpencraBnena cBsa3b (mns 15m netHero psja HenpepblBHBIX HaOmogeHuid [11])
M3MEHEHHI CKOPOCTH pacrafa p/a uzorona R&?® ¢ OTHOCHTENBLHBIME M3MEHEHHSAME OOPATHOM
BEJIMYMHBI KBagpaTa paccTosHus Mexay 3emieil u Conrnem (1/RF). Crexyer oTMETHTB, UTO
IpU OYEBUIHOW TECHOM KOPPENSIMU MEXIy YIOMSHYTHIMH IapameTpamMH, B HEKOTOpBIC
NEepHO/bl BPEMEHH MOSBISCTCs (ha30BBIA CIBUT, a TaKkKe TCHACHIMSA K JOMOJHHTEIEHOMY
YBEJIIMUYCHHUIO CKOPOCTH paclajia Ha IepUojie POCTa COJTHEYHON aKTUBHOCTH B 22 M 23 IMKIIaX
(Becennne makcumymbl 1988 u 1997 r). Hannume QOCTOBEPHOM KOPPENAIMOHHON CBS3H BO
MHOTOM OIIPEACNISCT XapaKTepHbIe YepThl (haKTopa, BO3ACHCTBYIOIIEro Ha siapa u3oTona (WiH,
YTO HE MCKJIFOUCHO, HA aKTHBHOE BEIIECTBO JETEKTOPA), @ UMCHHO: a) yKa3bIBAET HA €r0 BHYTPH
COJIHEUHOE MPOMCXOKICHHE; 0) Ha ero MoJIEeBOi, a He KOPIYCKYJISPHBIH XapakTep; B) Ha TO, YTO
ero MoJie KIMEET CPOACTBO C AIEKTPOMArHUTHBIM mosieM COJTHIIAa TOJIBKO MO MECTY UX TeHepaluu
M 10 XapakTepy MX pachpocTpaHeHuss B mnpoctpanctse (1/RP); r) BoszeiicTBHE HOBOTO
(BuxpeBoro) (akTopa Ha aKTHBHOE BEIECTBO JCTEKTOPA M3IY4YCHHI OyIeT HHTErPHUPOBATHCS C
ero BO3JCHCTBHEM Ha spa aTOMOB; J) JJIEKTPOMAarHUTHOE IOJe HE OKa3bIBaeT KaKOTO-THOO
BO3JICHCTBHS HAa BUXPEBOE I0JIE, TIOCKOJIBKY KBAaHT MOCIIEIHETO0 HEUTpalieH, HO BUXPEBOE TOJIe
YaCTHYHO TepefacT NMpu BCTpeue (HAmpuMep, B COJHEYHOM BETPE) DHEPIUI0 HUMITYJbca MU
XHPAIBLHOTO YIIIOBOTO MOMEHTAa BCEM MACCOBBIM YACTHIIAM U, B MEPBYIO OYepE/ib, MJICKTPOHY
U3-33 €r0 CPAaBHUTEIBHO HEOOJBIIION MACCHI.

Ha puc.46 comocrtaBieHsl pe3ynbTaThl OJHOBPEMEHHBIX HaOmoaeHui B nepuoa 1984-1986
rr. mpoBoauMeix B ['epmanuu (PTB, puc.4a) u B CLIA B BpykxeiiBeHcko# abopatopun
(BNL). Koppensmus pe3yinbTaToB HAOMIOJCHUI Ha pPa3HBIX KOHTHHEHTaX JOCTaTOYHO
yoeauTeNnbHa.

[TockoIbKy MOHUTOPUHT M3MEHEHWI CKOPOCTH pacmaja BeIeTCs Ha TPEeleIbHO BBICOKUX
tounocTsax HaOmoaenuii (0,01%), B HEKOTOPHIX MOCIEIHUX SKCIIEPHMMEHTaX BO3HUKAJIH
COMHEHHS B OTHOIICHUHM PEAJIbHOCTH BHEIIHHMX BO3CHCTBUI Ha sApa aTOMOB MU30TOINOB. B
ITHX KCIEPUMEHTaX 3aBUCUMOCTH pacrazia OT 1/R? me yCMaTpUBaJIach WM OKa3bIBAJIACH
HUKE YPOBHS IITyMOB, HECMOTPSI Ha BCE METOAMYECKHE M IKCIIEPUMEHTAIIBHBIE YXUIIPEHUS.
Od4eBUIHO, HEOOXOMUMBI MPSAMBIC COIMOCTABJICHHUS HM3MEPHUTEIBHBIX YCTAHOBOK W
oOsi3aTeNibHAsT CTaHIApTHU3AIUSA JCTCKTOPOB, HMCIOJIb3YEMbBIX IS HHIWKAIIMH IPOJTYKTOB
pacnana.
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Tenepb BO3BpaTUMCSI K HAIlMM pe3yJbTaTaM, KOTOpbIe 0o0Jieeé KOHKPETHO YKa3bIBAIOT Ha
OCHOBHOM MCTOYHHK COJIHEYHBIX SMHCCHH, OKa3bIBAIOIIMX IMPSIMOE BO3ACHCTBUE Ha
CKOpPOCTh pacmaja p/a aroMOB, a WMEHHO Ha AaKTHBHBbIE O0JACTH WM, eie Oojee
KOHKPETHO, Ha TeHU nsATeH. [locmenHre He TOIBKO 3aJal0T TMTAHTCKUE CEYEHHS MOTOKOB
CBU, HO u pAenarOT UX Y3KO HAINPAaBICHHBIMHM, CO CKOHIIEHTPUPOBAHHOM BUXPEBOM
SHEPTUEH.

BNL **si and PTB ***Ra Data with Earth-Sun
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Puc.46. ComocTasieHue pe3ylbTaToB u3MepeHnii ckopoctu pacmaga SiABNL) u R&%° (PTB) s
nepuoa 1984-1986r.

Comnocrabisis coObiTrsi Ha CounHile B 1HU onbITOB B [lomutexanueckom maCcTUTyTe 20-23
anpenss 1994 ¢ BpeMeHHBIMH HM3MEHCHHMSIMH CKOPOCTH paciiaja p/a mpemnaparta yaaaioch
BBISICHUTB, YTO PACIOJIOKEHHE MAaKCUMYMOB CKOpOCTH pacraga Ce' Ha BpeMEHHOH IIKaie
(cm. Puc. 5) TouHO COOTBETCTBYIOT Ie03()PEKTUBHBIM MO3UIHMSAM BYX aKTUBHBIX 00JIacTel
NeNe 58 1 62 (cm. Puc. 6). JleficTBuTenbHO, MAaKCUMyMaM Ha BPEMEHHOM XOJ€ BapHalUi
pacmazioB COOTBETCTBYIOT ONPEIEICHHBIC JOJTOTHl TPYII ISITEH IO OTHOIICHWIO K
nentpansaomy Mepuauany Connna (4-7 E u (7-10FW, ussectabie kak reodexTHBHbIE
noarotsl (cM. Puc. 6.).

Jlanee, ananu3 pe3ynbTatoB padotsl [10] BIABHI, YTO €€ aBTOPY OMIMOOYHO COOOIIMIH O
MIPUHAJJICKHOCTH UCCIIeyeMOoTo ipenapaTa uzotony CS¥.
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Puc. 6.IIpoxoxneHne akTUBHBIX 00aacTeit

roaa, BpcMsa MOCKOBCKOC. ]_IM

min

tdhepst Comania. Max &

v

- LICHTpaJ'H:HI:Iﬁ MEpuAuaH BUAUMOMU TTOJIyC

COOTBETCTBYIOIINE MaKCHMyMaM M MHHMMyMaM Ha KpHUBOW pacmaja.

— MOMCHTbBI

Ha IMPAMBIX JIMHUAX W B ONPCACICHHBIX IMaria3oHax AgoJIroT,

MOMEHTOB”

Pacnonosxenue

v

CBUACTCIBCTBYCT O PCAJIBHOCTU CBA3U U BBICOKOU KOPPCIMPOBAHHOCTH PACCMATPUBACMBIX

CBHU (Comnnria) Ha

SIBJICHUH, TO €CTh O CyImI€CTBOBAaHUU IIPAMOI'O BO3ACUCTBUA MAaKpO HCTOYHHUKA

BEIIIECTBO Ha YPOBHE CTPYKTYP €ro siapa (M\UIK JeTEKTOPa U3ITyUCHHIA).

ITpouecchl B3aumoneiicteust CBU ¢ BemiecTBOM Ha 3JIEKTPOHHO-aTOMHOM CTPYKTYPHOM

ypoBHe (cM. Tabmuity 1) mproOOpEeTalOT HEKOTOPYIO CIEHU(PHUKY B CBS3M C TEM, 4YTO
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coinutonsl CBUY HamosHeHB! KOJeOaHUSMHU C BBICOKOH HECyIel 4acToToi (~ 310"T) u
BO30YXIal0T Jierkhue aTtombl (M Jaxke MX Mouyiekynbl) Ha ypoBum N >100. Iamenue
MPOU3BOJIUTCA TEMH € TMOJIEBbIMU CTPYKTYpaMH H3-32 UX XAOTUYHOW JAMHAMHKU H
pa3HOKaIMOEepHOCTH chnHpanbHbIX CTpyKTyp mnosnss CBU. XapakTepHbIM HpOSIBICHHEM
B3aumojeiicteus CBU ¢ aromamu u Molsiekynamu, MO-BUAMMOMY, MOTYT CIYKUThb HX
puaAOEproBCKHe COCTOSIHUS, BO3HUKAIOIIME B BEpXHEH atMocdepe 3eMiu.

DNEeKTPOHBI, KaK JIETKUE MAacCCOBBIE CTPYKTYpHBIE 3JI€MEHTapHbIE YacTHUIlBI, Hamboiee
noasepxkeHsl BosackicTBul0 CBH, KOTOpoe€ MOJHMMAET MX IHEPreTUUYECKOE COCTOSHUE,
yckopss ux BpameHue. CBUAETENbCTBOM 3TOMY MOJKET CIYKUTh aHOMAaJlbHAsl BEIMYHMHA
TMPOMAarHATHOIO OTHOLIEHUS AJIEKTPOHA.

CBOOOAHBIC DJEKTPOHBI MPH TEPEMEIICHHH B MPOBOAALIMX CPeAax, HEMpepbIBHO
MOJIBEPTalOTCsl BO3JIEHCTBHIO CIIMPAIbHO-BUXPEBBIX MOJICH U, BCICICTBHE ITOTO, IOCTOSIHHO
IMHUTUPYIOT CHEMUPUUECKUI IIyM, T.H. Quukkep-myM win 1/f mrym, xapakrepusyemsblit
HEePeMeKaeMOCTBI0  OTHOCHUTEIBHO  MPOJOJDKUTEIBHBIX — MEPHOJOB  HE3HAYMTEIbHBIX
CTOXACTHYECKHX HM3MEHEHHH B JMHAMHUYECKOW MEPEMEHHOH, OTHOCHUTEIBHO KOPOTKHMHU
NepuoJaMi HEeperysIpHBIX BBIOPOCOB (BciuieckoB, mukoB) [15]. Takoe ¢akTonorndeckoe
ONKMCaHHWE SIBJICHHUS TIOJHOCTHIO OTBEYACT CIIydard IPOXOXKACHUS CEPHUU CIIHUPAIBHO-
BUXPEBBIX COJMTOHOB Yepe3 MPOBOIAIIYIO cpeay (00BbeKT).

Ob6cyxnenne Bo3aeiictBuii CBU Ha BemecTBO Ha MOJNEKYISIPHOM U ME30-MOJEKYISIPHOM
YPOBHE JIOJKHO BEChbMa CYLIECTBEHHO PAaCIIMPUTh paMKU U 00BEM HACTOSIILEH CTaTbU U3-32a
OTFPOMHOI'O KOJINYECTBA BBHINOJHEHHBIX B MHPE OIIBITOB, SIBHO CBUJAETENbCTBYIOLIMX O
MOCTOSIHHOM BHEITHEM BO3JEHCTBHM COJHEYHBIX SMHUCCHA Ha OMOJOTHYECKHE OOBEKTHI H
cpelbl. B cBsi3M ¢ MCKIIIOUNTENBHO OPUTMHAIBHOM CTPYKTYpPOU MOJIEKYIIbI BOJIbI, OHA cama U
ee coeuHeHus Haubosee 3(pPEeKTUBHO BOCHPHUHUMAIOT MOMEHT HMITYJIbCA, HENPEPHIBHO
npuBHocuMbIi ToieM CCBU Bo Bce cdepbl 3emnm Ha ee JHEBHOHW CTOpPOHE. JTO HE
03HAYaE€T, YTO CHUPATILHO-BUXPEBOE I10JI€ HA HOYHON CTOPOHE MOJIHOCTHIO OTCYTCTBYET, U3
ryouH 3emiu (B OCHOBHOM, IO pasjioMaM 3€MHOH KOpbI) TNPOOWBAIOTCS IOTOKH
CIHMPAIbHO-BUXPEBOI'O HM3IYYEHMsI, PACCESHHONO HAa HEOJHOPOJHOCTAX JHUTOC(hEpHl H,
BOOOILIE TO, 3aIOJHAIONIET0 BECh 36MHOI IIap KaKk pe30HATOP.

B miane peanbHOCcTH cymiectBoBanus mojsi CBU u ero xupaibHbIX (JI€BBIX W MPAaBbIX)
COJINTOHOB BEChMa IIOKA3aTEJIbHBI PE3yJIbTaThl HCCIICAOBAHMNA JIMHAMHKH MarHUTHBIX
nomeHoB [16, 17] B TOHKMX ¥ IPO3padyHbIX IUIEHKAX (EPPOMArHUTHBIX BEINECTB THIIA
(YSm); (FeGay O, . Hcmomb3yss CKOPOCTHYIO CBEMKY, YyAAeTCS IPOCIEAUTH 3a
MPOXOXKIAEHUEM XHPAIbHBIX BHXPEBBIX COJMTOHOB, HEMPEPHIBHO IE€PECTPANBAIOIINX
JOMEHBI B CIHpalbHBIE CTPYKTYPHl Pa3HOW CTENEHHW 3aKPYTKH (B IUIOCKOCTH TLICHKH
MHUKPOHHO# TOIIKHBI). [T0 JaHHBIM, COMPOBOXKIAIOIINM PUC. 8 MOKHO OLICHUTh Pa3MephI
COJIUTOHOB: TIPU CKOPOCTH JBHXKCHHS 2 KM/C JUIMHA COJIMTOHA COCTABUT 2KM, a CCUCHHE
(cormacHo wactu «r>» puc. 8) - B nmpenenax 0,5vM st cepeMHbl JTUHBI cOMUTOHA. Takum
00pa3oM, BBISICHSETCS, YTO 3TOT W JAPYTHE COJUTOHBI SIBIISIOTCS THTAHTCKMMH HIJIAMH,
MPOHMU3BIBAIOIIMMH BCE 3€MHBIC O0BEKTHI U BCEX CYOBEKTOB. ECIIM y4ecTh, YTO COJTUTOHBHI,
BBIXOISIIUE TTOCTE (POKYCHPOBKH M3 3€MIIM Ha €€ HOYHON CTOPOHE, MOT'YT HECTH BHXPEBYIO
SHEPTUIO C BBICOKON 00BEMHOM IJIOTHOCTHIO, HAIPUMED, ~ 1OI[>I</CM3, TO MOMNAaJaHue IO
TAKOW COJIMTOH YPEBATO MTCHOBEHHBIM BO3IOPAHUEM.
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Puc. 7. CniupanbHble THHAMUYECKHE JOMEHBI B IUICHKE (eppHTa-rpaHaTa B MEPEMEHHOM I10JIe
tumna meanp ¢ yacrotoir 300" u amruury ot 803, chotorpadupoBaHHbEIEC B OJHOM U TOM XKe
MecTe 00pasiia MocaeI0BaTeIbHO ¢ MHTEPBAIIOM MeHee OIHOi MUHYTHI (a, 0, B).

Opnum u3 Hambosee 3¢ dekTHbIX Makpo npossienuii CBU cienyeT cuutath W3BECTHBIE C
IpeBHUX BpeMeH (EHOMEHBI, Ha3bIBa€Mble TEleph - MHUKTOrpamMmamu. Hambonee yacto
MAKTOTPaMMBbl BO3HUKAIOT HA MOJISIX CO3PEBAIOIIMNX KOJIOCOBBIX, HO BUJIHBI TAKXX€E Ha TPaBe,
CHEre, MECKE U Ha CIIOKOWHON MTOBEPXHOCTH BOJIBI.

Camoe 00JbpIIOE TOI0BOE KOJMYECTBO MUKTOTpaMM (UKCUPYETCS B AHIIIMH, HApUMED, B
199G. — 120,a B 200G. — 145.He 06X0AUT CTOPOHOM 3TOT MPUPOIHBIN (DEHOMEH CTPaHbI U
TEPPUTOPUH OCTAJbHBIX KOHTUHEHTOB (fnonms, Asctpanus, Poccust u gap.). Baxho
OTMETHUTh, YTO PHCYHOK MUKTOTPAMM C TOJAaMHU YCIOXKHSAETCS, MEPeXols OT TMPOCTHIX
KPYroB M KOJIELl K OYEHb 3aMBbICIOBATBIM M300pa)K€HsIM, HO BCEr/la COXPAHAETCS HX
reOMETPUYECKH MpaBuUibHAs (GopMa U, NPAKTUYECKH, (QUIUIpaHHAas aKKypaTHOCTb
JMHEWHBIX ¥ KPUBOJIMHEHWHBIX TPAHULl H300pakKeHNH Ha «pUCyHKax». Pa3mepsr mukrorpaMm
U UX (ParMeHTOB BapbUPYIOT B MPEIENIAX OT AECATKOB CAHTUMETPOB JI0 COTEH METPOB.
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BNy

Puc. 8. ITokaapoBo MpejcTaBicHA JTUHAMHKA MPOXOKICHUS JEBO3AKPYUECHHOTO CIHPATBHOTO
COJINTOHA, HAUYMHAs ¢ (POHOBOTO COCTOSIHUSI - Xaoca (a), 3aTeM MOSBJICHHE BEPXYIIKH COJTUTOHA
(6), cpe3 mouTm HWpeanbHON crupann ApxuMmena (B), CEUeHHE COMUTOHA HA MAaKCHMAJIbHOM
JMaMeTpe, CHJIbHBIE HCKAXKEHUS 3a CUeT MOAY/ISIUK (), 9Tall yMCHBIICHHS pa3Mepa CeUeHHs U
JaTbHEHIIEr0 MCKaKEHHS 3a CYeT MapasMTHOM MOIy/suuu (1), ceueHWe HIKHEH, CHIBHO
HCKa)KEHHOM YacTH BUXPEBOTO COIUTOHA (€).

3a 13 nmet (1977 — 1989)mpenaiiecTBOBABIINX PAaCCMATPUBACMOMY TEPHOIY IOSBICHHE
"KpyroB” ObLJIO HECpaBHUMO Ooiiee penkuM — 5+10B roa. YacTUYHO 3TO MOKHO OOBSICHUTH
HEBHUMAaHHEM HAyYHOTO COOOIIECTBA M TPECCHl K ATOMY HCKIIOYUTEILHO 3arajouHoOMY
sIBJICHUIO. JKUTEN CEeTbCKUX MECTHOCTEH JaBHO (CTOJCTHSIMHM) CBBIKAJIKCH C MOTEPSMHU B
ypokae W3-3a TOJIeTaHWs PACTEHUI Ha 3HAYUTEIBHBIX IUIOMIAJIX M C W3MEHEHUSMH HUX
kayecTBa (B CBSA3M C OWOPU3NYCCKMMH BO3JCHCTBHSIMHU HA COCTAaB M BKYCOBBIC
XapaKTePUCTUKH 3€PHA B MPOIECCE BHIXOJA CKOHIICHTPUPOBAHHOTO CIUPAIBHO-BUXPEBOTO
T0JIS1 M3 TIIYOMH JTUTOCHEPHI).

[IpencraBieHHass MUKTOrpaMma HarisgHo (B IOJHOM COOTBETCTBHMHM C  PEalIbHOM
ctpykTypoii nosis CBU, BBIXOASIIEr0 U3 TOIIIU JUTOCHEPHI) AEMOHCTPUPYET CIUPATBHYIO
u BuxpeByto komnoHeHTsl CBII. Takum oOpa3om, BUXpeBOE I0JI€ CAMOCTUHHO U BO BCEX
MOAPOOHOCTSIX JEMOHCTPUPYET CBOIO MHOTOMAaCHITA0OHYIO MPOCTPAHCTBEHHO-BPEMEHHYIO
CTpYKTYpY (Takas ciiokHas mukTorpamma BeictpanBaetcs mosieM CBU 3a 15-20cekyHn) u
00s13aTeNIbHO MOJ] TOKPOBOM TEMHOTHI — IpuMepHO B 1y 30 MUH MECTHOT'O BpEMEHHU.
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Puc. 9. 3aeck mnpencraBneHo (OTO aXypHOW NHKTOTPaMMbI, OOpPa30BaHHOH BHXPEBBIM
COJIUTOHOM TIPH BBIXOJIC M3 3€MHOW KOPBI Ha <IIOJIOTHE» 371aK0BOro rnocesa (Aurius). B atom
SMH304€ CTPYKTypa COJHMTOHA COACPKUT IIECTh BOJHOBBIX ()POHTOB, 0OPa3OBaHHBIX
MHOXECTBOM DPa3HOKAJIMOEPHBIX BHXpEBBIX Tpy0. BricokowactorHass Hecymas monsi CBU B
Tpybe (~ 10" I'p) MreOBEHHO HarpeBaeT MaJyio 30HY B HW)KHEH 4acTu cTeOlel MIIeHUIbl py
OJIHOBPEMEHHOM HX Cru0e M 3aKpydumBaHHU. B TpyOax yacToTa BpallleHHs BEKTOpa CIHMHOBOM
nonsipusanun, no-suaumomy, ~ 0,5I'm. Cmena HampaBieHust 3akpyuuBanus (Ha 180°)
MPOUCXOJIUT C MOJOBUHHOM YacToTOW crimHOBOM nonspu3anuu noist CBU. TToopotr dhpoHTOB
BOKDYT' OCH COIHTOHA MPOMCXOIMT B JAHHOM Ciydae ¢ 4actoToif He Gomee 10° 'y, mockombKy
KpYr' HE MPHOOpeTaroT 3rumurncongansHoi ¢gopmbl. [lonepeunnk mnukTorpamMmer okoio 180
MeTpOB. Banu BUAHBI 1OJIS M CTPOCHHUS ¢/X GepMBbl.

Ha Puc. 10 npencraBnena rumorernyeckas mozaenb CBII, koTopasi BKIOYaeT OCHOBHYIO
0COOEHHOCTB ATOTO IMOJIsl — ero XupanbHoCcTh U Hamuuue 100%monymsaiyu, 4To MOJTHOCTHIO
MOTBEPKAACTCS PE3YNIbTaTaMu, TPUBEACHHBIMU Ha Puc. 7 u 8.
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Puc. 10. MogenbHoe mpeacTaBiieHUe CIUpaibHO-BuxpeBoro mois npu ero 100% moxymsiiuu
HU3KOM YacTOTOM. AMIUTUTYJa JI€BO BpAILAIOLICHCS COCTABJISAIONICH BEKTOpa CIIMHOBOMN
MOJISIPU3AIMH YTII0BOr0 MOMeHTa (L) u3MeHseTCsl B TCUCHHE MEPBOM MOJIOBUHBI IIUKJIA YaCTOTHI
Momyasuuu B mpenmenax +180° |, a ammamryma mpaBo Bpararomieidics cocrasisromiei (R),
SIBIIICTCS. KOHCTAaHTOW, OJM3KOW K HyN0. B TeueHHe BTOpPOH IMOJIOBUHBI IMKIJIA, aMILTUTYIa
MPaBO BpAIIAIOIICHCS COCTABISAIONICH M3MeHsieTcs B mpeaenax +180° ,a meBo Bpamaromieiics
cocTaBistolle - Onuska kK Hymro. Hecymas dacrora mojst CBU MokeT H3MEHSTBHCS B
3aBHCHMOCTH OT YCJOBHH B MCTOYHHKE, HO PACIOJIOXKeHa IJIaBHBIM oOpa3om B nuamna3zoHe 200-
5001 Tu. [TnotHoCTh chokycrpoBanHoro noroka CBU (Ha HOYHOI CTOPOHE) MOXKET JOCTHUTATh
10° spr-em?c™.

3aK/JII0YeHHe

CyliecTBOBaHHE CIUPaAJIbHO-BUXpeBOro moyis Ha CoJIHIIE HE BBI3bIBACT COMHEHUH Y
COBPEMEHHBIX  acTPO(PH3UKOB-COJIHEYHUKOB, HO OHHM mojpasymeBaroT, urto CBII,
3apomuBmich Ha ConHIIE, HE BBIXOAUT 3a Tpelensl KOpoHbl. K BBISICHEHUIO
MPOCTPAHCTBEHHO BPEMEHHBIX mapameTpoB conHeuyHoro CBII oHum moka eme He
npuctynanv. Kak Imokazan Haml aHaliu3 MOCJICIHUX ACTPOHOMHUYECKHUX HAOJIOJCHUN 3a
ITUHAMUKOM  TpoleccoB B Xxpomocepe, HCTOYHUKOM  XAaOTHUYECKOW  OMHUCCHH
pasHoMaciTabHbIX comuToHOB CBII (MHTEepIpeTHpyeMbIX acTpodHU3nKaMHU-COTHEYHHKAMHE
Kak alb()BEHOBCKHWE BOJHBI) SBJISAIOTCS A0  MHUIMOHA (QIIYKTYHPYIOIIUX CITHKYJ,
BO3HMKAIONIMX TJIABHBIM 00pa3oM IO TpaHUIAM OOJBIIMX KOHBEKTHUBHBIX SYCCK —
cymeprpanyil. XapakTepHble MEPHOJIbI )KU3HU CIUKYJ HAaXoAsaTcs B mpexaenax 3-10 munyT,
TO €CTh JJINHA BUXPEBOTO COJINTOHA, BHIPAXKECHHAS B €IUHUIIAX BpeMmeHH, nocturaet 600
cexkyHa. HazemHble coJIHEYHBIC PaJHMOTEIIECKOIBI, paboTallnue B auana3zoHe 2-3 MM,
(UKCHPYIOT BUXPEBBIC TTAKETHI UMEHHO TOIOOHBIX JUTenbHOCTEH. CKOPOCTh BO3paCcTaHUs
cnuKya (MOJHSATHS COJHEYHOro BeliecTBa B MarHuTHOM TpyOe) mo 30 km/c [18]. Ha
noaxozie K 3emiie “uiMHA” BHXPEBOI'O COJIMTOHA 3aMEeTHO yBenuuutes (1o 5 - 15mwuH) B
pe3ynbrare mpeojosieHus paccrosHus ConHie-3emisi B IMOje COJMHeuHoro Berpa. I[lo-
BUJIMMOMY, THUTAaHTCKHE MacIITa0bl BUXPEBBIX IMpoieccoB Ha COJHIIE HE TO3BOJSIOT
TEOpEeTUKAM TIOHITh, MPOYYBCTBOBATh W CMOJEIHPOBATH XAPAKTEPUCTUKH CIUPATBHO-
BHUXPEBOTO I0JIs, OLIEHUTh BO3MOXHOCTD M ITApaMETPhI €r0 PaclpOCTPaHECHHS B Telnocdepe
M KOCMOCE.
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OnHako, Kak BBISICHUJIOCH, HA 3eMJle MPUCYTCTBYIOT OTUYETIMBBIEC cieabl Bo3aeicTBuss CBU
Ha Owmocdepy m HeopraHWYeckoe BemiecTBO. [10 MHOTOYHCIEHHBIM ClieJ]aM Ha pa3HbBIX
CTPYKTYPHBIX YPOBHSIX BEILECTBA ClIeNIaHbl OlleHKU rapameTpoB CBU.

MoxHOo YTBCPKAATh, YTO IIATOC B3aHMOHeﬁCTBHC — BUXPCBOC — PCaJIbHO, OMOJIOTHYECKH U
OHCPICTUYCCKH 3HAUYUMO.
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