®EHOMEH TPABUTAIIMOHHOT O JIMH3UPOBAHUSA BEHEPOU I10JIA
BUXPEBOI'O N3JIYYEHUSA COJIHLOA

Huxkonsckui I'. A.

®dusnueckuit -t CIIOIY

AHHOTaNUA.

PaccMOTpeHBI OCHOBHBIE BEXH (IKCIIEPUMEHTHI) B XOJI¢ Pa3sBUTHA HCCIIEOBaHUI BUXpeBoro ninydenns ConHna B Poccun
C TIOMOIIBIO KPYTHIIBHBIX HHAWKATOPOB OJHOTO M TOTO ke THMa. [locieAHni SKCIIEPUMEHT - ¢ KPYTHIBHBIM HHINKATOPOM
A.®@.Ilyraga — mocTaBWIJI TOYKY B IIpoOIeMe CYIIeCTBOBAHUS COTHEYHOTO MPOHMUKAIOMIETO CITUPATbHO BUXPEBOTO M3ITyUEHHS
(CBM). 3akmrounTenbHBIM ~ MOMeHTOM B mpoOmeme CBU okaszaicss SKCHEPUMEHT CONPOBOXICHUS  KPYTHIHHBIMH
naaukaropamu (KU) tpansura Berneps! mo ancky Comana 6 mrons 2012 r. BmepBble 3KCIIepUMEHTAIBHO YCTaHOBIICHO
SBIICHHUE TPABUTAIMOHHOTO INH3NpoBaHusI Berepoii B “imyuax” CBU. Ompenenena cpenuss ckopocts CBU: 2128km/c.

KiroueBble ci10Ba: CriMpadbHO BHXpPEBOE HM3IIydeHHE, WHAWKATOPHl KPydYeHHs, TPaH3UT BeHephl, rpaBHTAIlMOHHOE
JUH3UPOBAaHNE, CMUPUHO — padoyee meno v TeMHas MaTepusi BcelleHHON (AMUTHpOBaHHAs 3BE3/IaMH).

BBenenmue.

DKCMEePUMEHTAIBHBIC HCCICIOBAHUS (U3MUECKUX TIOJIeH C TOMOINIBI0 KPYTHUIBHBIX HHIUKATOPOB,
Hayatele eme B XIX Beke [1], mpuBenn, Kak IMOKa3aHO B HACTOSIICH paboTe, K UCTOPHYECCKH BaXKHOMY
BBIBOJY O CYIIECTBOBAaHWUU IISITOTO (DYHIAMEHTAJbHOTO CHJIOBOTO MHOTOKOMIIOHEHTHOTO TOJIS
crienu(prUIecKo MPUPOIBI - TOJISI CHUPAIBHO BUXPEBOTO W3IIYYCHHS, TJIABHBIM HMCTOYHHKOM KBAaHTOB
KOTOPOTO SIBJIAETCS TEpMOsiAepHbI peakTop B leHTpe ConHia. PyHIaMEHTaJIbHOCTh 3TOrO MOJIA
(M3mydeHus) MPOUCTEKAET M3 TOT0, YTO TEHEpalMs MATOr0 W3IYYCHHS COIMPOBOXKIAET M BCE JIpyrue
HeoOpaTuMble (m3ndeckne [2] W XUMHYECKHME TIPOISCChl Ha 3emile, HauWHAs C pPacChIIaHUs
CJICXKABILIETOCAd TeCKa WM COCIAMHEHHUs JBYX PEAaKTHUBOB, J0 PEaKIMil XOJIOJHOTO HYKJIECOCHHTE3a.
[Iponecc “‘ropsiyero” HykjiaeocuHTe3a Jiokaiau3oBaH Ha CoJIHIIE W SBISETCS CaMbIM  MOIIHBIM
HEOOpaTUMBIM TPOIIECCOM H, CJIEIOBATEIHHO, CAMBIM MOIIHBIM HCTOYHHUKOM TISITOTO - CHUPAIBHO
BUXPEBOTro u3itydeHusi B COJIHEUHOU CUCTEME.

Kak namu ycranosiieHo [3], CoiHIle SIBJISETCS MHOTOKOMIIOHEHTHBIM U3JIy4aTeJIeM BUXPEBOTO IMOJIS:
Ha HACTOAIIEM dTane Mbl WaeHTHUIMpoBan Ha CONHIIE MATh BTOPUYHBIX UCTOYHUKOB — IIATHh Pa3HOTO
BHJIa CHCTEM KBAHTOBAHUS CHEHU(PUYHBIX IIOJEH COJHEYHOTO CIHMPATBLHO BHUXPEBOTO H3IYUYCHUS
(CCBMH). B cBsa3u ¢ TeM, 4TO KBAaHTHI CIUPATIHLHO BUXPEBOTO M3IYyUYCHUsI HE HECYT 3apsjia, OHO o0yaiaer
BBICOKOU MPOHHUKAIOIIECH CIOCOOHOCTHIO M 3aMOJIHSAET MPOCTPAHCTBO U BEIIECTBO, OKPYXKAIOIIEE KaXIbIi
TEPMOSJICPHbIA HMCTOYHHUK. OTCIOJIa BBITEKAET, YTO B KaXKJIOW TOYKE MPOCTPAHCTBA OJHOBPEMEHHO
JNIEUCTBYIOT, 10 KpaiHel Mepe, 1aTh crienuuaHbx nojieir CCBU.

OpmHako, B CBSI3H C TeM, 4TO Omocdepa 6a3upyeTcss Ha IMMOBEPXHOCTH 3eMIIH, CIEAyeT MPUHUMATh BO
BHHMaHHWE KpOME BKJaJia Bapualuid COJIHEYHOM BUXPEBOM aKTHBHOCTH, €IIE W M3MEHCHHUS H3JIyYCHUH
MIEPBUYHBIX ¥ BTOPUYHBIX HCTOYHHKOB, PACIOJIOKEHHBIX B HeApax 3emin. M3 pador IlenpHepa, Kpykca,
MbimkuHa u  paga apyrux  [em.1], a Takke aHaiM3a MOCIAEIHUX PE3YJIbTATOB MOHUTOPHUHIA
W3MEHYMBOCTH BUXPEBBIX IMOTOKOB BBISICHUJIOCH [4], 4TO MOTOKK M3 3€MHBIX HEAp (B TOUKE MPOBEIACHUS
MOHUTOPUHTA) TPEBBIMAIOT MOBEpXHOCTHYIO MmIoTHOCTh CCBU Ha 1-2 mopsiaka. Takum obOpazowm,
CTAHOBUTCS OYEBUIHBIM, YTO MBI CYIIECTBYEM B YCIOBHUSAX MOCTOSHHO BO300HOBJISIONMICHCS BUXPEBOMU
cpenpl, obnagaroel B pssie ClydaeB )KECTKUMU PaIualliOHHO-BOJHOBBIMH XapakTepucTukamu. Kpome
TOTO, BBISICHWJIOCh, YTO MPH TMOCTOSHHOM oOmydeHnn 3emum mnotokamu CCBU, B HuUX dYacTo
MPUCYTCTBYET CTPOr0 KOJUIMMHUPOBAHHAs KOMIIOHEHTA, KOTOpas MPETEPIEBACT MPEIOMICHUE B KUIKOU
0001109Ke 3eMHOTO sijipa U (GOKYCUPYETCs Ha HOUYHOM MOBEPXHOCTH 3eMyu. [[pyras 4acTh MpOXOsIIero
yepe3 3eMITI0 NMOTOKa YYacTBYET B MPOLECCAX PacCesHUs HA HEOJAHOPOJHOCTSAX CJIOEB 3€MHOM KOpPBI U
MaHTHH, a TaKKe B MPOIECCaX OTPAKEHHUS Ha BHYTPEHHUX MOBEPXHOCTAX C(HEpUUECKHX CIIOEB 36MHBIX
Henp. BcenencrtBue BO3HUKHOBEHHST B 3aMKHYTOM C(EpHUECKOM TMOJOCTH TEOHJa MHOMXKECTBA
MHOTOKPATHBIX OTPaKEHUU MPOUCXOJUT 3aJEPKKa MO BPEMEHU W PE30HAHCHOE HAKOIJICHHE YHEPTHU B
psne 4YacToTHhIX auana3oHoB CBU, 4To MOXKET NpUBOIUTH K CHEHU(PUIHOMY CTPYKTYPHUPOBAHUIO
JuHaMuKH 1T0ToKOB CBU, BBIXOASMIIMX HA 3€MHYIO MOBEPXHOCTb, HAIPUMEP, Yepe3 KOPEHHBIC 3aJICKU
M3BECTHSAKOBBIX TTOPO (“KpyrH Ha MOJsix’’).

Pe3ynpTarhl KIFOYEBBIX MCCIAEAOBAHMI 1O KPYTWIBHBIM HHAMKATOpaM I[IOKa3alid, 4YTO MYyTh
YCOBEPIIICHCTBOBAHUS M Pa3BUTHSI MHCTPYMEHTAJIBHOM 0a3bl 3TOr0 BaXKHOTO HAIPABJICHHUS B M3yUYCHHUH
dbu3nyeckux mosier pactsaHyiacs Ha 110 jer, a Topuwnu ero B Poccwmu nHImb y4eHBIC-DHTY3UACTBI H
noaswkauKKA: H.IT.Mprmmkun, H.A Ko3eipes, A.®.Ilyrau (aBrop KU-II).

00 ocHoBOMoOJIAraOMIUX HAOIIOIEHUAX ¢ HHAUKATOPAMM KPY4eHMs.
IlepBblii 3TaN HANIPABJICHHS.

B Poccuu mnepBbIM mnpodeccHOHaNbHBIM —HcceaoBaTeneM (U3NYECKUX TMoJiel ‘““HeonpeneseHHOM
npupobl”’ cran npopeccop H.IL.MbimkuH, pykoBoausmuii B nepuox 1894-1906 rr. nayuynoi pabotoii B
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MeTeopoJiorndeckoir oocepBaTopun HoBo-Anekcanapuiickoii akagemuu (6113 Bapmaser). [Toctpoennbie
UM KPYTWIbHBIE PaJUOMETPbl OBLIM HACTOJBKO YYBCTBUTEIbHBI, YTO PErHMCTPUPOBAIM H3MEHEHHUS
MHTEHCUBHOCTH BHXPEBOIO TMOJSi B PACCESIHHOM paavanuu JHEeBHOro Heba. Cremyer 3aMeTHTbh, UTO
paaroMeTpbl GYHKIIMOHUPOBAIM B 3aKPBHITOM IOMEIIEHUH M B 3aMKHYTBIX 00beMax, Tak 4TO Iepenady
YIJIOBOTO MOMEHTA TIOJIBECHOW CHCTEME pajroMeTpa (TOHYAMIINNA CIFOASTHOM JHCK, MOABEIICHHBIM Ha
OMUIIPHONA cUCTeMe ABYX KOKOHHBIX HUTEH) MOT OCYIIECTBJISATh TOJBKO HEKM HEW3BECTHBINA MOJICBOM
dakrop (HIID), nepenocsmuii sHepru0 1 MOMEHT uMItyibca. OdeBuaHo, uto HIID obnmagan BeICOKOM
IPOHUKAIOIIEH CIIOCOOHOCTBIO M CKOPOCTBIO pacHpOCTpaHEHUs, MO KpailHeill mepe, Ha JBa MOpsJKa
MEHBIIIEH CKOPOCTH CBETA.

Hukomaii IlaBnoBuy MBIIKUH —cleyomuM  00pa3oM  cQOpMyIupoBai pe3yJbTaThl CBOUX
uccienoBanuii penomena HII® (“monmepmotopHas napa cuir’):

“a) mMpu HapylLIEHWH PaBHOMEPHOCTU B paclpeiesieHUU TeMIepaTypbl MEXAY OTIEIbHBIMU YacTIMU
paaroMeTpa BCAKHM 37€MEHT MOBEPXHOCTH, KOTOPBIN MM BOCIIPUHUMAET, WJIK UCIYCKAET JYyYHCTYIO
SHEPTrUI0, UCHBITHIBAET MPHU 3TOM JaBJIEHUE, 3aCTABJIAIOIIEE €ro OTTAJIKUBATHCA OT HAXOJAIIMXCS
BOJIM3H €T0 IPYrHX 3JIEMEHTOB IOBEPXHOCTH;

b) Kpome 3TUX JaBJICHUH B BO3HUKAIOIIEM (MPU BBILICH3I0KEHHOM YCIOBHHM) MOTOKE JIyYHCTOMN
SHEpPruM, MOJABM)KHAS CHUCTEMa paJHOMETpa HCIBITHIBAET Ha cebe ele JeHCTBUE TakoW Mmapbl CHII,
KOTOpasi CTPEMUTCSI MPOU3BECTH BPAILECHUE €€ II0 YaCOBOM CTPEJIKE 4YacoB, €CJIM OHA IOTJIOIIAeT
JYYHCTYIO SHEPTHIO, U IPOTUB CTPEJIKK YACOB, €CIIU OHA UCITYCKAET €€;

C) eciaM B Ciyyae paBHOMEPHOTO pacHpeleseHHus TeMIepaTypbl BHYTPH paJUOMETpa IOJBHUKHAS
CHUCTEMa B HEM BCE-TaKM HCIBITHIBAET HAa ceOe NeHCTBUE HEKOTOPOW Maphl CHJI, TO BOZHUKHOBEHUE
TaKoOM mapbl HEOOXOJIMMO OTHOCUTH YK€ K OOLIMM YCJIOBUSM paclpeesieHus JIy4HCTON 3HEPTUU BO
BCEM BHEIIHEM [IPOCTPAHCTBE, OKPYKAIOIIUM ITPHOOD;

d) nampaBneHue ATOH mMapbl TaKOBO, YTO OHA CTPEMMTCS BpallaTh IOABMXKHYIO CHCTEMY I10
HaIpaBJIEHUIO, 00PAaTHOMY JIBUKEHHIO CTPEJIKH YaCOB;

€) BO3HMKHOBEHHE TaKOW Mapbl OOHApy>KMBAaeTCAd TaKKe B BO3AyXe MpPU aTMOC(PEPHOM JaBIICHUH,
X0Ts OBl pacnpeesieHue JIyYnCTON SHEPTUU U ObLIIO TOJIBKO PACCESHHBIM;

f) HaGuro1eHUsl IO MHIMKATOPY paJMalliy JatoT BEChMa IIEHHbIN MaTepuall, HO3BOJISIOIUN CyIUTh 00
U3MEHEHUSX B pacHpeleIeHUH JIyYUCTOM 3HEpruu B aTMocdepe, KOTOphIe MPOUCXOAST BCIEICTBUE
BCeX (PU3MKO-TMHAMUYECKMX HW3MEHEHUH, MpeTepreBaeMblX B METEOPOJIOIHUECKUX Mpoleccax
Maccoi aTMocepHOro BO3AyXa C 3aKIFOYAIOIICIHCS B HEM MacCOi BOSHOTO Tapa.

TakoBel Te THaBHEHIIME pe3yibTaTbl, KOTOPblE MHE YJAJIOCh IOJYYHUTh W3 CBOMX OIBITOB U

Haomonenuit (H.I1.Mpimkun)”.

Ecnu yuects, uTo B aHanuze pe3ysibTaToB cBOUX OnbITOB H.IT.MbIIKUH 111€71 HENPOTOPEHHBIM YTEM, TO
BbI3bIBACT BOCXUIICHHE €ro MHTYHUIUS U TOCJelI0BaTelbHOE OTCTauBaHue [S,6] peaabHOCTH BBIBOJOB O
BO3HUKHOBEHUU/TIOSIBJICHUH B 3€MHOM  aTMocdepe AHEM M HOYBIO HEU3BECTHOI'O CHJIOBOTO IOJS,
3aKpPY4YMBAOLIET0 MOJABMKHYIO CUCTEMY PaJMOMETPA TO BIEBO, TO BIIPABO.

B neiictBurensHoctr, H.IL.MBbIIKUH, 0Ka3biBas aJIeKBATHOCTh CBOETO HJKCIEPUMEHTA, KOCBEHHO
ocrapuBai JokazatenbHocTh onblToB II.H. JleGeneBa o DJIM-npupone ceroBoro naeneHust (1899r),
KoTopoe m3-3a cBoeil akamemuuHoctu I1.H.JlebeneB Bcnen 3a MakcBeiwiom mnpumnucan 0€3MacCcOBBIM
¢oronam. KoHEUHO, TOJBKO CHIYCTS BEK C JIMIIHUM YJAETCS JIOCTATOYHO IOJHO OIPEAETUTHCS C
napamerpamu Bbilie ynomsiHyroro HII®  u mpemnoxuts cuurtath  npodeccopa H.IL.Mpiukuna
COAaBTOPOM OTKPBITHUSI, HO YK€ HE CBETOBOIO JIaBJICHUS, a AABJICHUSI BUXPEBOIO MOJISI, SMUTUPYEMOTO IIPU
KaxJI0M HeoOpaTtumom mporiecce. M3pectHo, urto I1.H.JIebeneB ucmonp30Bal B CBOEM HCTOPUUYECKOM
OTIbITE MOIIHYIO JYTOBYIO JJaMITy, KOTOpas sIBJIsieTCsl He MeHee MOUTHBIM uctouyHnkom HIID.

3nech MpUILIO BpeMsi OOBSIBUTh COBPEMEHHOE Ha3BaHHWE ATOro (¢akropa, a HMEHHO: CHHpajIbHO
BuxpeBoe m3nydeHue (CBU), xkoTopoe 005amaeT BBICOKOW MPOHUIIAEMOCTHIO, UMITYJIBCOM W CHJIBHBIM
MoMeHTOM. He BbI3bIBaeT comHeHus, uyro notok CBU jerko mnoBopauwBan MOABECHYIO CHUCTEMY
KPYTUJIbHBIX BECOB, ncnoiib3oBaHHbIX [1.H.JIebeneBbim.

Bropoii 3Tan ucciaeroBanuii
OTOT 3Talm  MCCIEAOBAaHUM MNPHUPOJHBIX mporeccoB ¢ mnomompo KW passepnyisics B [naBHOM
actponomuueckor oocepBatopun AH CCCP ycwmsmu Hukonas AnekcanapoBuya KoswipeBa. Ero
Hay4YHbIC HWHTEPECHl PACIPOCTPAHWINCH OT JIaOOPATOPHBIX OIBITOB C BEIIECTBOM [0 MpodiieM
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KOCMO(U3UKH M KOocMmojoruu. Tam, rje ero BHMMAaHHE BPEMEHHO COCPEA0TauMBaJIOCh, BCIBIXHBAJIU
OTKPBITHS, YJIOCTAUBAEMbIE BHICOKOTO MEXIyHAPOJHOTO MpU3HaHUs. Tak, OTKPbITHE U3BEP>KEHUS ra3oB B
JyHHOM KpaTepe Anb(poHc Obuto oTMeueHO [AA&NASA 3omotoit Menanpio bonbmas Measeauna c
CEMBIO aJIMa3aMH 10 YHUCITY 3BE3]] B 3TOM CO3BE3HH.

Crnenyroumm (QyHIaMEHTAIBHBIM OTKPBITHEM CTaJlI0 OOHApY)KEHHE SBJICHUS HMHCCHUM HEOOBIYHOTO
IPOHUKAIOIIET0 M3JIy4YeHHs BO BCEX JOCTYMHBIX MAaKPOCKOIMUYECKUX HEOOPaTUMBIX (PU3NYECKUX
npoueccax. Jljig 3Toro skcnepuMeHTa ObUIM CIENHaIbHO pa3paboTaHbl HECUMMETPUYHBIE KPYTHIIbHbIE
UHAMKATOpBl (TOrAa - KpyTuibHble Bechl-KB), Mo3BOJSBIINE TOYHO ONPEAENATh BEIMUMHY YIJIOBOTO
MOMEHTa OCOOEHHO TMpHU OBICTPHIX HEOOpaTUMBIX Hporeccax. [lepBbIM MOAOOGHBIM MPOILIECCOM CTAJO
BBIIVIECKMBAaHUE HA paccTosiHMM 2-3 M OT mpubopa 5 kyO. cMm. aneToHa, npu 3ToM nokazaHusi KB
MPEBBICHIIM TIOJIOBUHY IKajibl. [[is Gojiee TOHKMX ONBITOB BEPXHUM KOHEI] HUTH moaBeca KB Obur
3aKperyieH K BHOpupylouiemy sKopto oanekrpomarHuta (15-26 T'epr), d9TO pe3ko YBETUYHIIO
yyBcTBUTENbHOCTh KB Kk cnabbiv adpdexram. Co BpemeneMm, H.A.Ko3bipeB 00cienoBan Bce JOCTYNHbBIE B
nabopatopur HeoOpaTUMBbIE MPOILECCHI: OT TOpsIliel CBEYM U ra30BOM TOPENKH, A0 peBepca MEeCOYHBIX
YacoB U BIUSIHUS JKUBBIX 00beKTOB. Bee nokazanus KB Obuin BOCIpOM3BOANMBIME U JOCTOBEPHBIMH, UTO
OBLIO MOATBEPKACHO MHOTUMU MOCIEAOBATEISIMU. ITUMH IKCIIEPUMEHTAMH ObLIIO JOKA3aHO, YTO NPH
BCeX HeoOpaTHMMBIX Hpoleccax MPOUCXOAUT IMHCCHS NPOHHMKAIOLIEI0 BUXPEBOI0 H3JIy4eHHs,
koTopoe H.A. Ko3bipeB Ha3bIBaJI «IIOTOKOM BpPeMEHM.

Jpyroii He MeHee BHEUATISIONIMM SKCIEPUMEHT ObLI CBSI3aH C YMEHBIIEHHEM Beca MaTepHalbHBIX
TeJ MOJI IeHCTBUEM OBICTPBIX TUHAMHUYECKHX MEPEerpy30K (Ha 3JI1acTUYHBIX MojBecax). BbIsiBIeHO, UTO
M3MEHEHHE Beca BCKOpe MocTeneHHo ucuezaeT. Haunbonee BbipaxeH 3TOT 3pdeKT okazaics y TBEpAbIX U
HERJIACTUYHBIX 00beKkTOB. Kpome Toro, ObulM OTMEYEHbl U3MEHEHUS! Beca y TaKHUX Tell CO BpEMEHEM, a
TaKkKe M C reorpa@uueckuM pacrojOXKEHHEM MecTa HKCIEepUMEHTa. B BBICOKMX HIMPOTax BUXpEBbIE
3 eKTHI MPOSBISIIUCH O0JIee aKIICHTUPOBAHO U CTAOMIBHO [7].

Jlji 3HAYUTENBHOTO pAfa (PU3NKO-XUMHUYECKUX U OMOJIOTMYECKHX IMPOLECCOB BO3JECUCTBUS «IIOTOKA
BpeMEeHM» ObUIM MHOTOKPAaTHO MPOTECTHPOBAHbI B JAOOPATOPHBIX M HATYpPHBIX YCJIOBUSAX, B TOM UHCIE
W3MCHEHUS: a) YPOBHS PTYTH B TepMOMETpax; ©) paOdOThI BhIXOAA SJEKTPOHOB B (POTOIIEMEHTAX; B)
MEKTPUYECKUX MOTEHILMAJIOB TEpMoOmap; ) 4YacTOThl KBapLEBBIX pPE30HATOPOB; 1) BEIMYHUHBI
COIPOTHUBIICHUSI PE3UCTOPOB; €) BA3KOCTU BOJbI;  K) CKOPOCTHM XMMHUYECKUX PEAKIHI; 3) CKOPOCTH
pocTa KOJIOHUM OaKTepuil U pacTeHHIA.

Tpernii 3Tan nporpecca KpyTHJIbHBIX HHIMKATOPOB.

Knaccuueckue KpyTuibHbIE BEChl KaK CUMMETPHYHBIE, TAK U HE CUMMETPUYHbIE, 00JIaJal0T PSIIOM
CYIIECTBEHHBIX HEIOCTATKOB: a) IIIKaja yrjoB MOBOPOTa OOBIYHO OrpaHuYeHa Y2 -2/3 gacTsMu 060poTa,
YTO HE IO3BOJISIET COBMECTHTh BBICOKYIO UYBCTBUTEIBHOCTh M pa3Max Ipolecca ¢ aMIUIUTYI0i B
HECKOJIbKO 000poToB (3a uckimouennem KU wumxenepa-reodusuka B.bensea [8]); 6) Ha monoxxenue
kopombicia KB cymiecTBeHHOE BIMSHME MOXKET OKa3bIBaTh KOHBEKIMS BO3AyXa BHYTPHU KOpIryca
npubopa. M XoTs BO MHOTHX CJIy4asiX 3TO BJIMSHUE HE CYIIECTBEHHO MPHU COOIIOJCHUM CIELHUaIbHBIX
nperynpeauTeNbHBIX Mep, TEM HE MEHEe, TEOPETUUECKH OHO BCETra IPUCYTCTBYET.

“B nmpubope TopcrHI KOPOMBICIIO 3aMEHEHO OYE€HB JISTKUM AJTFOMUHHUEBBIM JIUCKOM, TOPU30HTAIBHO
MOJBEIICHHBIM HA MOHOHUTHU M3 KOKOHA TYTOBOI'O IIEJKOMNpsAa TOMMHON okoso 20 mxkMm. Hackosbko
U3BECTHO, TAKOE COUETAaHHE CBEPXJIETKOro Kpyrioro jaucka (90 Mr) u3 aJtOMUHUS W OpPraHMYECKOM
MOHOHHUTH OBUIO HCIIOJIb30BaHO BIepBble. OceBas CUMMETPHsS AMCKA CBOJUT BO3MOXXHOE BIIUSHUE
KOHBEKIIMU BO3yXa BHYTpH TopcuHa K IpeHeOpe:KuMO Majioi BETMUHHE.

Hutpe ¢ nuckom HaxondTcs BHYTPU KBaplEBOro (CTEKISHHOIO) COCYyAa, T€pMETH3MPOBAHHOTO

CHWJIMKOHOBBIM T€pMETHMKOM. 3a BpallleHHEM JHMCKa CBEpXy uepe3 IMpo3payHOe OKHO Halojaer BIO-
KaMepa, nepeiarolas pa3 B MHUHYTY B KOMIBIOTEp H300pakeHHE KpPYroBOM IIKalbl M HHJEKCa
MIOJIOKEHUS TUCKA ISl TIOCIIEAYOIEeH ero o0paboTKH.
[Toxazano, yro TopcuHI ocTaeTcsi HEUYBCTBUTEIBHBIM K H3MEHEHHSM COOCTBEHHOW TeMIepaTyphl,
METEOPOJIOTUYECKUX MapaMeTpoB, TIpaBUTALMM, CTENEHW MOHU3AIMU HOHOC(hEphl HaJA IMyHKTOM
HAOJIIO/IEHUS, DJIEKTPUYECKOro II0JIA, a TaKXKe He pearupyeT Ha 3BYKOBbIE BOJIHbI, MEXaHHYECKHE
BuOpanuu 1 CBU-noToku ymepeHHbIX HHTeHCUBHOCTER [9].

“B nonasnstomiemM OosibiinHcTBe KB B KauecTBe Marepuaiia HUTH TOJBECa UCHOJB3YIOT yHpyTue
opranndeckue (Ouduinsp), MO0 HEOPraHUYECKHME MaTepuaibl. YIPYrocTh IOJIBEca OOecreynuBaeT
PEaKTUBHBIN BpallalOmMii MOMEHT MpH 3aKpyuyuBaHUM HUTH. OJHAKO WIENKOBas HUTH oO0Jazaer
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OTJIMYHBIM CBOMCTBOM: MpU MEJUICHHOM 3aKpyYMBAaHUM PEAKTUBHBI MOMEHT HE BO3HHMKAeT WIIH,
JPYTMMH CIIOBaMH, HUTh HE MPOSBISET YNPYrocTH. ITO ObUIO YCTAaHOBJIEHO B PE3yjbTaTe CIEAYIOLIUX
9KciepuMeHTOB. [lofBemIeHHBI Ha MICIKOBOM MOHOHUTH HEOOJIBIION METAIIMYECKUN IIIapuK
3aKpPYYMBAJICS BOKPYT BEPTHKAIBHOW OCH CO CKOPOCThIO mpubiam3utenbHo 100-150 rpamgycoB B cekyHIy
w ~0.33 06/c Ha pa3HbIil yron A B pa3HbIX HampaieHHUsX oT -450 no +630 rpagycos. Ilocie sToro
U3MEpSUICST Yrojl O, Ha KOTOpbIM MOBEpHETCs IIapuK B oOpaTHOM HampasieHud. Okaszalioch, 4TO
3aMeJIJIeHHOE BpallleHHE [IaphKa B pEBEPCHOM HaIlpaBJICHUU BCErJa MPOUCXONIIO Ha yroJl O, MEHbIIUH,
YeM NEPBOHAYAIBHBIN YroJl 3aKpyTKH A. Pe3ynbTarT MHOIMX HM3MEPEHMH MOKa3bIBAa€T, YTO BO3BpATHAs
peakmust mpubopa cocrabisier meHee 10% oT mepBuUYHOTO BO3ACHCTBUA. HO, Kak BBISCHHIOCH, cCaMOe
nosiesHoe il TopcuHAa  CBOMCTBO WIETKOBOM MOHOHHMTH COCTOMT B TOM, YTO IPH MaJIOM YIJIOBOM
CKOPOCTH 3aKpyTkH, Harpumep, MeHbuie 0.003 o6/c (mpubnausurtenbHO 1° B CeKyHAY U MeJIEHHEE),
PEaKTUBHBIN BpalalONIMi MOMEHT B HUTH HE BO3HHMKAeT WJIM HE HaKalUIMBaeTcs. DTO O3HA4aeT, 4To
nocjie IpeKpalleHusi JeWCTBHUS BHEUIHEr0 BpaIIalolIer0o MOMEHTA IOJBELIEHHBIH HAa HUTU TPy3 HE
Bpaiaercsi B o0paTHyto cTOpoHy. Mnu, cTporo roBops, peakius HACTOJIbKO Majia, YTO MPAKTUYECKH HE
MOJKET ObITh 3aMedeHa Ha (poHe (UIyKTyaluil U MOrperIHOCTH U3MEPEHUN. Y CIIOBUE YTIIOBOM CKOPOCTH
3aKpyTKH MeHee 1°/c 110 cuX Mop Bcerja BBINOJHSUIOCH HA MPAKTHKE, TO3TOMY HET HEOOXOJUMOCTU B
ydere peakiuu [9].

VY AuBUTENbHOE CBOMCTBO HIEIKOBOM HUTH OOBSCHSETCS €€ MOJEKYJISpHOU CTpyKTypoil. OCHOBY
HUTH COCTaBIIAIOT MOJIEKYJbl Oenka (uOpomHa, BemiecTBa aake Oojee MPOYHOro, YeM  KeBJjap.
[ToBTOpSIIOLIMECS] aMUHOKUCIOTHBIE MOCIEA0BATEILHOCTH 3TOro Oenka oOpa3yroT aHTUIapaliesibHbIe
CKJIaJyaThle [-CJIOM, COEAMHSAIOIIMECS MEXIy COOON BOJOPOAHBIMHU CBSI3IMU. ODTH CBSI3U HE OYEHD
IPOYHbIE U JOMYCKAIOT IMPU YMEPEHHBIX MEXaHMUYECKHUX Harpy3kax OTHOCHUTEIbHOE CMEIICHHE CIIOEB.
OTUM, TO-BUIUMOMY, U OOBSCHSETCS TOT (aKT, 4YTO TpPH MEIJICHHOM (00s3aTeNbHO MeIjeHHOM!)
CKPYYMBAaHUU HUTH CJIIOM MOTryT 0Oe3 nedopMmanuy cIABUTaThbes, 0€3 HapylIeHHs HPOCTPaHCTBEHHO
KOMITO3HMIIMM CaMOi OelIKOBOM CTPYKTyphl. bosjee TOoro, mpu 3TOM HE YMEHBIIACTCS MEXaHWYeCKas
IPOYHOCTh HUTH. B 001IMpHOI npaKkTHKe UMEETCsS MHOTO CITy4aeB, KOT/1a BO BpeMsl OOJIbIINX UMITYJIbCOB
muck Topcunaa coBepiian 6e3 OCTAaHOBKH IOYTH JIBa JIeCATKa 00OpOTOB B OJHY CTOPOHY U IIPU 3TOM
HUTh He oOpbIBajach. B 3TOM cocTouT riaBHas ocoOeHHOCTh TOpPCHHAA: OH CHOCOOEH HENpPEpPHIBHO
perucTpupoBaTh MOCTOSIHHBIN ClIa0bli CUTHAJ, Ha YTO Kiaccuueckue KB He criocoGHbI  [9].

Kak cnenyer uz coobmenuii A.llyraua, usmepenust ¢ KU-I1 mpomomkaroTcss B Mojie MOHUTOPHHTA
yxe Ooinee 4-x net. 3a 3ToT nepuoa Bpemenu napk KU ysemnuuncs no tpex: KU-111, KU-112 u KU-I13.
Crana BO3MOXHa OJJHOBpeMeHHasi paboTa Byx pasHeceHHBIX B npoctpanctBe KU-I1. Takas meromuka
UCCJIEIOBAaHHUM CO/IeHiCTBOBAsIA BHIICHEHHUIO YaCTOTHI MOSIBIICHUS U3 3eMHBIX HEJIp CUIIbHBIX oToKoB CBU
C JIeBOM W TmpaBoW 3akpyTkamu. Kak BBISCHWIOCH, B TeoakTUBHBIX MoTokax CBU mpeobnagaror
JUIUTEJIbHBIE JIEBO3AKPYUYECHHBIE IOTOKH, OCOOEHHO B HOUHOE BpeMs. YUpe3BbluaiiHO BaKHBIMH (DakTamu
OKa3aJIUCh: Aa) PErHCTpalus Ha MpaBoM jJHEBHOM moabeme CBU  5-Tm uwacoBoi HaacTpoiiku ¢ 3-x
MUHYTHBIMH KOJICOAHUSIMM YHCTO COJIHEYHOTO NMPOUCXOXKICHHs; ©) B JHM CO CIHOKOWHOM MOrojoi B
OKpYyXarolle KOCMHYECKONW Cpelleé HEepPEeAKO YAAaBaMCh PErucTpali 3aKOHHBIX JHEBHBIX XOJOB
cosiHeyHOro CBU. ITH cOObITHS JONMOJTHAIOT U MOAJAEPKMBAIOT PaHee BbICKAa3aHHbIE CBHAETEIbCTBA
[3,13] npsamoii perucrpauuu  A.MD.Ilyrayvem mnoroxkoB cogaHeunoro CBHU KPYTUJIbHBIMHU
uHaukaropamu u3 cemeiictea KU-II (I'AO HAHY, Kues).

O coaneunsix noasix CBU

Kak ObuIO TOCTYIMpPOBAaHO BBINIE, TJIABHBIM HEOOpaTuMbIM TiporieccoM B COJHEYHOM CcucTeMe
SIBJIIETCS TIpoliecC HykjaeocuHTe3a B sape ComHia 1 nocieayromue 3muccun  nojiei CBU ¢ BepxHuX
000J104eK Hate# 3Be311bl: hoTochepbl, XpoMochepsl U KOPOHEL.

Hcnonp3yst pe3ynbTaThl MPOIOHKUTEIBHBIX HAOMIONCHUN ¢ KpyTHIbHBIMU HHAMKaTopamu KU-I1 u
pe3ynbrathl padot [10-12] o JIUTEILHBIM HHCTPYMEHTAILHBIM HAOFOACHUSIM 32 BapHAIIUSIMH Beca TIPH
HEIMPEPHIBHOM aHAJUTUYCCKOM B3BEIIMBAHUU T'€OJIOTMUECKUX O0Opa3IOB KPUCTALIMYECKUX MUHEPAJIOB,
ObLTH OOHApPYKEHBI MPSIMBbIC BO3JCHCTBUS TMOTOKOB COJHEYHOTO CHUPAIBHO BUXPEBOTO HM3IYyUYCHHUS W3
TPEX pa3HbIX COJHEYHBIX MCTOYHUKOB HA PE3yJbTaThl B3BEHIMBAHUA [12]. DTH HCTOUYHHKH SIBJISIFOTCS
OCHOBHBIMH NMOCTaBIIMKaMU Ha 3emMito sHepruu CBU, cocpeoToueHHON B MPUHUIMUIINAIBHO PA3IUYHBIX
JTUHAMHUYECKHUX CTPYKTypax: OT (POHOBOTO XaOTUYHOTO MOTOKA C MOBEPXHOCTH (PoTOChEpsl (TUTIA TOXKIS )
JI0 MOIIHOTO KOJUIMMHUPOBAHHOTO M KorepeHTHoro noroka CBU u3 TeHel COMHEYHBIX MATEH. TpeTui,
HanboJsiee OPUTHHAIBHBIA -- 3TO XPOMOCGHEPHBIM ‘“MHOTOCTBOJIBHBIA MCTOYHHUK, BBICTPEITMBAIOIINN
BBICOKOOHEPTUYHBIE COJIMTOHBI (THIA BEPETEH) C MEPUOJUYHOCTHIO 5-15 MHH W3 Ka)KJ0TO MarHUTHOTO
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CTBOJIa, KOTOPBIX COTHH THICSY.

[Ipu mocnenyronemM aHaimu3e pe3yJbTaTOB PEAKIIUA KPYTHJIHHOTO MHIWKATOpPAa B OTBET HA IOSBIICHHUE
crien(UYHBIX BapHalMil COJHEYHBIX IMHUCCUH OBLT WACHTH(UIMPOBAH (IOKKYIBHBIM HCTOYHUK C
XapaKTEePHOM MarHUTOAKYCTHUECKOW MOIyJsiiueit (cMm. puc.l), a Takke MUPOKO TUTOMIATHOW UCTOYHUK
CKOPOCTHOT'O TTOTOKAa BHXPEBOrO MOJisA (M3 KOPOHAJIBLHOW ABIPHI), HA KOTOPBIM, Kak oka3zaiaoch, KHU-II
CpearupoBai yepe3 ~ 23 gaca nocite coObitii Ha CoHIE. DTOT PEe3yIbTaT MO3BOJIUI OIICHUTH CPEIHIOIO
ckopocth pacrnpocrpaneruss CBU ot Comana mo 3emiu (~ 1800 km/c mst 13.10.1993 [12; 3 - puc.2]).

Takum o00pa3om, MO pe3yJbTaTaM JBYX COBEPIICHHO PAa3HOPOIHBIX JKCIIEPUMEHTOB YaloCh
OTIPENICTTUTh TIapaMeTPbl YETHIPEX COJHEYHBIX HMCTOYHUKOB CIHUPAIBLHO BHUXPEBOTO W3IY4YEHUS U
BBISICHUTD, YTO U3JIYYCHUE dTUX HUCTOYHUKOB 00J1a/1aeT CYNIECTBEHHO PA3IMUAIOIIUMHUCS CTPYKTYPHBIMU,
SHEPTETUUYECKUMU U CIIEKTPaJbHBIMU XapaKTepUCTUKaMu [3].

Eme Gonee 3HAYMMBIM OKa3adMCh Pe3yJbTaThl PEIKOTO MPUPOTHOTO IKCIIEPUMEHTA — MPOXOKICHUS
Benepst o aucky Comnana 5-6 uronst 2012 1. (cMm. puc.2-4). MccnenoBanue ¢penomeHa tpansuta Benepsl
CBSI3aJI0 B OJIMH TECHBIA y3en OTKpbITUA Toro, 4Tto: (1) ComnHIile sIBASETCS TJIABHBIM HUCTOYHHUKOM
CIIUPAIIbHO BUXPEBOTO (CHJIOBOTO M MpOHUKaroMIero) n3nydeHus: B ConHeuHol cucreme, (2) 3a Kaxaou
ee TUIAaHETOM U CITyTHUKOM TSHETCsI KOHyC JuH3upoBanus B “‘ceere” CBU, uto (3) ComHIle u BHyTpeHHSS
KOpOHa W3ay4alT mnpaBo3akpyueHHoe CBH, (4) Ha 3emHOM moBepxHOCTH coiHeuyHoe CBU
CMEIINBAETCS C 36MHBIM BUXPEBBIM HM3JIyUYE€HHEM B PA3IUYHBIX MPONOpHUSIX (B OOJIBIIMHCTBE CIIydacB
noToku 3eMHoro CBU-m3nmydeHust cymecTBeHHO mnpeBanupyroT Haja conHeunbiMu CBU), (5) KU-II
Mo3BOJISICT peructpupoBath ToHKHE 3G dexktei CBU Ha opbute Benepsl, Hanmpumep, 3adUKCHPOBATH
SBJICHHE BO3JCHCTBUA (PpoHTA ymapHOil BoJIHBI BeHepbl (mpu ee IBIWKEHUM MO opOuTe) Ha Gdopmy
COOCTBEHHO TIpoIecca TPaBHIIMH3UPOBAHUS, ONPEICIIUTh CPEIHIO CKOpOoCcTh moTokoB CBU Ha myTH ot
Beneps! 1o 3emuin, kak paBHyto 2128 km/c s 06.06.2012).*

3-X MHHYTHBIE CTPOT 0 IIEPHOMTIECKIIE KOIE0aHIA, XapaKTepPHbIE TOMBKO
JUIA MarHHT0AKYCTIHMECKIIX Kone0aH (cToAwx BomH) Ha ComnHile
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Puc. 1. 'paduk, cBHIETEILCTBYIONIME 0 mpuxoae Ha 3eMito curaana CBU 9ucTo CONHEYHOTO MPOUCXOXKICHHUS,
HECYIIEero IPHUTOM HCKIIOYHUTEIHLHO BaXXHYI0 HWH(DOPMAIMIO O MPOIECCe MArHUTOAKYCTHYCCKUX TII00ATbHBIX
KOJIeOaHMi ¢ MUHYTHBIMH TepuonaMu (ot 1 g0 9 mun). [lepuon crossunx BoiH 180 cek peanu3yeTcs ¢ OOJbIICH
BEPOSITHOCTHIO M TPOOJDKUTEIHPHOCTRIO TI0O CPABHEHHIO C KOJICOAHUSAMHU JAPYTUX MepuoaoB. O4eBUAHO, YTO B
JaHHOM ciydae 3-X MuHyTHoe CBW HaacTpoeHO Ha OCHOBHOM (3€MHOM) curHana ¢ amrummtyaoi 570 rpan.,
UMEIOIIUN TTPAaBOCTOPOHHIOIO 3aKPYTKY (BpalleHUE BEKTOPA MOJISIPHU3AIIH IIPOUCXOIUT IO YaCOBOH CTpEIKe).

* Hemnasao A.®.ITyrau cooburw o cBoeM ombITe onpeneneHns ckopoctd CBU 1o HCXOQHBIM JaHHBIM SKCIIEPUMEHTA!
«Cxopocts CBU TOYHO MOXXHO OIIpENeNuTh, €CIH paccTossHHe N0 BeHepsl B MoMmeHT TpaH3uTa (oT 41 mo 50 MutH. kM)
pa3menuTh Ha WHTEPBaJ BPEMEHHM MEXIY PEaJbHBIM HadajoM TpaH3uTa (22909M) M HadaioMm peakiuu oOOMX TOPCHHIOB
(03u55m). [Momygaercst ckopocth CBU ot 1990 1o 2400 km/c. DTO TOIHOY.



Huxe Ha doto npencraBieH pequaiimii ciiydaid KOHIEHTPALUUU (PaKeIbHBIX CTPYKTYP BOKPYT aKTUBHOM
obmactu AO 1635 25 nexabps 2012 r. MmenHo B 31oT aeHb KpyTwibHbIA nuaukatop KHU-I12 ('AO,
KueB) 3apeructpupoBan BUXpPEBOW COJUTOH, SMUTHPOBAHHBINA U3 00JacTU APKUX (PaKeIbHBIX CTPYKTYD,
KOTOpBIE CcOCpeNOoTOYeHHBI BOKpYr AO (mpoxoauna neHTpaibHbld Mepuauan 24,12.2012.). ConurtoH
COJICP’KUT CEPUI0 TPEX MUHYTHBIX KOJeOaHUN BUXPEBOIO MOJS, KOTOPbIE, KaK M3BECTHO, XapaKTEpPHBI
JUIST  MarHUTOAKYCTHUYECKHX TJOOATBbHBIX KOJeOaHWi, CBOOOJHO PacCHpOCTPAHSIONIMXCS B TEITUOHJIC
ConHua. B xone nMHaMUYeCKUX IPOLIECCOB YAaCTO CO3JAOTCS YCIOBMSI JUIsl 0Opa3oBaHUsl CTOSYUX
MarHMTOaKyCTHYECKUX BOJH ¢ nepuogamu oT 3 no 10 munyt. Hanbonee yacTo u Ha MpOJOSIKHUTEIBLHOE
BpeMsl YCTaHaBJIMBAIOTCS S5-TW MUHYTHbIE M, KaK BUJUM, TaKkkKe U 3-X MUHYTHble KojieOanus. Ha
peructporpamme (puc.l) konebGaHHs ~ OTYETIMBO MPOSIBIIINCH B MOMEHT BOCXOJa COJIHLIA U
IPOJOJDKAIUCH B TEUEHUE TPEX 4YacoB, MOKA UX aMIUIMTYyJla HE CHHM3WJIACh N0 HyJd (M3-3a BpaIlCHUS
3emun). OueBunno, uro KU-I12, BocpuHuUMAaromumii BBICOKOYACTOTHOE BHXpeBoe u3nydeHne CouHIIA,
ABJIIETCS. TAaKXKE€ W JIETEKTOPOM, BBIJCNAIOIMIMM HHU3KOYaCTOTHOE MOJYJIALMOHHOE KoJieOaHue U3
TUrarepluoBOil HECYIIEH BUXPEBOTO CUTHAJIA.

[To-BunuMomy, cienyeT oOpaTuTh BHUMaHUE Ha TOT (PAKT, 4TO ropsyas (IoOKKyJIbHas M1a3Ma BHIHOCUT
B XpoMocdepy CyIIeCTBEHHO 0oJjiee MHTEHCUBHBIM 3-x MuHYTHbIN curHan CBU, uem curnan y CBU,
ucxoasmuid u3 QorocdepHbIx rpanyn (mpomnazaer B myme). To ecTb, BO3MOXHO, YTO aMIUIUTYJa
MUHYTHBIX KOJI€OAaHUN pacTeT MpHU MOTPYKEHUH B KOHBEKTUBHYIO 30HY. OTO HaXOJIUTCS B COTJIACHH C
Teopuel, KOTopasl MoJjaraer, 4ro aKyCTHYecKue KojeOaHHs IeHepUpYIOTCS B XOJE MPOLIECCOB CMEHBI
MacIITaboB MaKpO KOHBEKIMHU OJIMKE K CpeIMHE KOHBEKTUBHON 30HBI.

Ha Bropom (oto npencraBneno n3zobpaxenue ConHIla, y KOTOPOTo BbIpe3aHa yeTBepTh Cdepsl ¢ TeMm,
YTOOBI TOKA3aTh KOJIeOaHUS! BHYTPU KOHBEKTUBHOM 30HBI.



MogenbHOe MpeacTaBieHUE paclpeAeNeHus] aMIUIMTYZ CTOSYUX BOJIH (MOJ MarHUTOAKyCTUYECKUX
KojeOanuii) Ha moBepxHOCTH W BHYTpu CousHia. [leproasr konebanuii BO3MOXKHBI OT 3 10 10 MUHYT.
Yame peammsyrorcss S-th munyTHbIe [18]. KpacHple u romyObie 00JacTH COOTBETCTBYIOT 30HAM C
POTUBOMOJIOXKHON MOJIAPHOCTHIO CTOSTYUX BOJIH (1epuosl ~ 5,677 munyThl). CTOSIUME BOJIHBI 00pa3yroTcs
B pe3yJsibTaTe COBMNaAeHHUs (a3 aKyCTHUECKHX KojeOaHuM, OTPaKEHHBIX OT I'PaHUI] PE3KOTO M3MEHEHUs
IUIOTHOCTU TIJIa3Mbl BOJM3M TOBEpXHOCTU (oTochepbl U B TIiIyOMHE paaWallMOHHON 30HBI (CM.
I'EJIMOCENCMOJIOTUIO).

http://soi.stanford.edu/results/solarmode.gif N3o6pakenue yceuennoro ComHIa

http://soi.stanford.edu/results/heliowhat.html T'EJIJMOCENCMOJIOIUS




®dotomoHTax myTu TpaH3uta Beneps! no Conniy 5-6 urons 2012 ropa: 22409m — 04u49m UT.
Kpaitane npoekunn BeHepsl HapedeHBI BTOPBIM U TPETHUM KOHTaKTaMHu (CM. puc.3).

KapauHaibHO BasKHbIN IKCIIEPUMEHT ¢ TPAH3UTOM BeHepsl.
®eHoMeH TpaH3uTa BeHepbl MOBOJIBHO peaKoe COObITHE M, KaK OKa3aloch, 3HAMEHATENIbHOE IS
MOHHMTOPHUHIA COJIHEYHBIX AMHUCCHI ¢ MHAUKaTopamu kpydeHus HoBoro tuma (KU-IT) [13], mockonbky
OHM YK€ IMOATBEPAUIIN CIIOCOOHOCTh PErMCTPUPOBATh TOHKUE cojiHeuHble 3 dekTsl. [Ipumepom Tomy
MOJKET CIIy’)KUTh paHee YHNOMSIHyTas MOApOOHas perucrpamus TPeXMUHYTHBIX KOJeOaHUI Ha MOTOKaX
CBU-u3znyuenus u3 paxenbHbIX cTpyKTyp 25.12.2012.

Ilepen paccmoTpeHHEM pe3yJbTaTOB MOHUTOPHHIa TpaH3uTa BeHepbl, MOJYyYEHHBIX C MOMOUIbIO
kpyTwiibHOro  unamkaropa KHW-II12, no-Buaumomy, clenyeT oOpaTUThCS K HTOroBOW pabore
A.I'.ITapxomoBa  «Kocmoc, 3emurst, Yenosek» [14], B KOTOpOil paccMOTpEHBI aCHEKTHI IIpolecca
IPaBUJIMH3UPOBAHUS JUIS Pa3IMYHOTO poJia acTpoTel, a TaKXKe MpeACTaBlIeHbl TaOJWYHbIE JIaHHBIE
pacueToB 3(pGEeKTUBHOCTH Mpoliecca IpaBUIMH3MpoBaHus B COJHEUHOH cucreMe, B TOM 4YMCIE U JUIS
Benepsl. 3arnsayB B Tabsmiy (ctp. 100), MOKHO HAWTH, 4TO pacdyeTHass MakcuMaibHas 3G (HEKTUBHOCTh

IPaBUIMH3UPOBaHKs Uit BeHepbl paBHa 7, YTO TOJBKO MPUMEPHO B JIBA Pa3a MEHBIIE BEIMYHHEI,
nonydernoi no KU-T12 (15) ucxons u3 COOTHONIEHHs BEJIMYMHBI B MaKCUMyMe KpHBOM Tpan3uTa (480°)
¥ MakcumaibHoro orcuera o KU-T12 B scHbIil conneunbii aenp (32°). OnHako ciexyer oOpaTtuTh
BHUMAaHHME Ha pas3auuue ckopocted udactuil B oneHkax A.l.IlapxomoBa M ompenesneHHbIX B HalleM
JKCIIEPUMEHTE. DTO 03HAYAET, UTO OLEHKH Kmax B Ta0m. 2.1, mo-BUAMMOMY, OMHUPAIOTCS Ha MIPOU3BOJIBHO
3aJJaHHbIE 3HAUYEHUS MacChl U CKOPOCTH YacTHIl (XOJOIHBIX HEUTPHUHO), KOTOPbIE SIBHO HE TOJATCS Ha
pOJIb CUJIOBBIX HOCHTENIEH MMITysbca U yrioBoro MmomeHta TM. Hamportus, 6maronaps Bemyuieil poiau
CIIMPUHO B PEAJbHOM IIPOIECCE I'PABMIMH3UPOBAHUS OHHU OKOHYATEJIBHO YIPOYWIM CBOW IO3MIMUH U
MIOJIOPBAJIM MTO3UIIMK MEJICHHBIX HEUTPUHO. J[eCTBUTENIBHO, TOCTATOYHO OYE€BUIHA HEPEATHCTUYHOCTh
Y HENEPCHEKTUBHOCTh HEUTPUHHOIO IOAXOAA K PAacCCMOTPEHUIO Ipoliecca TI'PAaBUIMH3UPOBAHUS B
Conneunoii cucteme, npeaioxkeHHoro A.l.IlapxoMoBbIM B cBoeli uMTOroBOil padore [14].
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Puc. 2. CxeMHOe NpeACTaBIICHUE SIBIEHMs I'PAaBUTALMOHHOIO JIMH3UPOBaHUS BeHepoll IOTOKOB COJIHEYHOIO CIHMPalIbHO
BUXPEBOI'0 M3IIy4eHHUs B repuoja Tpansuta 5-6 uwoHs 2012 roga ee mpoeknuu no nucky Conxna. Yacte moroka CBU,
MTOTTAJIAfOIIET0 HEMOCPEICTBCHHO Ha IMOBEPXHOCTH IUIAHETHL, (oKycHupyeTcs ee chepoumoM U SIpoM KaK ONTHYCCKUMHU
JJIEeMEHTaMH Ha PACCTOSHUSAX, KOTOPBIE TOKA OCTAIOTCS HEONpPEHCTCHHBIMH HM3-3a HEMOJHOTHl CBEICHHH 00 ONTHYECKHX
XapaKTepUCTUKaxX HeAp BeHepbl mis rurarepmoBoro nuamnazoHa 4actoT CBU (mmmHb BoaH 2-3 MM). DOKycHOE MATHO Ha
opbute 3emiint OoIbIIIe ee JHaMeTpa BIOJIb OPOHUTH M 00pa3yeT (B JUHAMHUKE) BBITSHYTHIH OB BIOJIb Hee Ha 1,2 MITH.KM.

Ha cxeme 3TOT acnekT He NpeAcTaBiieH, IOCKOIBKY OH YEThIPEXMEPEH.

Kak MO>XHO BBISICHUTH M3 COTOCTaBIICHUS JIaHHBIX puc.l u puc.4 (cMm. nanee) 3pPpeKTUBHOCTH MmpoIecca
rpaBUIMH3MpoBaHus jgocturaer 15. Takoir  pe3ynabTar  OOBSACHSAETCS  TMTAHTCKOW — pasHUIIEH
rPAaBUTUPYIOIIMX Macc: macca BeHepsl 10*'r, a macca kBanTa moxst CBU  107°r, To ects Am ~ 10°.
Pa3nunia B 56 mopsakoB BETWYMH MAacC TPAaBUTHUPYIONIUX TEJ 3a7aeT OOJBINON paauyc 00JIacTh 3axBaTa
IPOCTPAHCTBA MPOLECCOM TI'PAaBUIMH3UPOBAHUS B IUIOCKOCTH OpOUTHI BeHepbl H, cienoBaTenbHO,
IPUBJICYEHHS B MPOLIECC OTPOMHOro ymucia kBaHToB nojsi CBU. BaxubeiM BkIagaoM B 3(pPEeKTUBHOCTD
npolecca SIBJISIETCS CPaBHUTENIbHO HEBBICOKAsi CKOPOCTh pactpocTpanenus nons CBU: 2128 km/c, To
ectb ~ B 140 pa3 MeHblIe CKOpPOCTH CBeTa. BO CTOJIBKO XK€ pa3 CHU3WIACH CKOPOCTh CIHUPHHO OT
MOMEHTa 3MHUCCHH B siZipe peakTopa (3 -10°km/c) 10 MOMEHTA MPUIIECTBUSL Ha OpOuTy Benepsl.

UeMm mnpoAomKuTEIbHEE 3HAKOMCTBO CO CHUPHUHO, TeM Oojiee HEOObIYHON OHa OKa3bIBaeTCs:
HEWTpalibHasi, HepacnajHas, MaccoBas JJIeMeHTapHas vactuia — npumepHo B 7000 pa3 Tskenee
HedTtpuHo [15], HO oOnagaromias  JIOCTATOYHO  BBICOKOW  MPOHUKAKOIICH  CIOCOOHOCTHIO,
HEPEJISITUBUCTCKAS 3a MpeesiaMu OJOBUHBI palualiluoHHOM 30HbI COMHIIA, HO O0agaronas IpeKpacHou
JIeBOM W TPaBOM CHHUPAIbHOCTBIO, SIBISIETCA HJCAbHBIM KaHAWJATOM B YacTUIBI TEMHOW MaTepuu
3BE3JJHOTO MPOUCXOKIEHUS U, BO3MOXKHO IpoBoIHpyeT peakiuu B Cl-Ar 1eTekTopax BMECTO HEHTPHHO,
a B KOT€pEHTHOM HCIIOJIHEHUU MPOU3BOAAT pacnaj] HyKJIOHOB, M B 3aKJIIOYEHHE — OHM O0ECIeunBaIoT
Hapsiy ¢ rpaBuTauuei u DJIM-uznydenrem CoHIa CylIeCTBOBaHHE 3eMHON OHochephl Ha MPOTSKEHUH
4,5 mapna. ner  (HenpepsiBHasi CBU-3HeproakTuBaius BoJbl MOJHUMAET TEMIIEpaTypy €€ 3aMep3aHus C
—94°C no -4° C, rpaduk cMOTpeTh B KOHIIE CTaThu: http://vd2-777 narod.ru/article12/reason.htm ).

[IpuBeneHHbIE BBIIIE OLEHKM CBOMCTB M IapaMETPOB CHUPUHO B TOW WM HWHOM CTENEHU
MOJITBEPXKJIAIOTCSA  pe3yJbTaTaMH TMPUPOAHOIO HKCIEPUMEHTa — BBICOKO3(PPEKTUBHOrO Mpoliecca
TPABUTALMOHHOIO JIMH3UpOBaHUs BeHepol IOTOKOB CHIHpaibHO BUXpeBOro wusnydeHus ConHia.
Hecomnenno, uyto kBaHTel CBW MaccoBo 5SMUTHPYIOTCS TpU peaklMsX pacnajga-CUHTE3a B
TepMosiiepHOM peakTtope CoJIHIA. A 4TO COBEPIIAXOT HEUTPUHO?

Ha 3emiie mponecc TpaH3uTa CONMpoBOXAanu JBa KpyTwibHbIX MHAuKartopa (KU-I12 u KU-I13) [16],
paboTaBUIMX B HEMPEPHIBHOM PEKMME Ha BceM npoTspkeHuu npouecca B CBU (18u). Tlponece Tpan3ura
B OJIM n3nyyenuu npogokaincs 6u40m, Haunnas ¢ 22409m UT 05 nrons 2012 r. u 1o 04449m 6 nroHs.

BaxHo orMeruTh, 4YTO sIBJIeHHEe TpaH3uTa BeHepbl oka3ajocb He TOJbKO
CBA3YKINUM 3BEHOM MEXKAY BCEMH 3aTPOHYTHIMHM BbIllE ACIEKTAMH COJIHEYHO-




3eMHOM (PU3UKH, HO M (PAKTOPOM, MOAHUMAKIIUM BCI 3Ty CBA3KY HAa YPOBEHb

PE€ATUCTUIHOIO 3HAHUS.

DTOT TE3UC 3WKACTCSI HA 000OCHOBAHHOCTH MCXOIHBIX aCTPOHOMUYECKHUX JTAHHBIX JIJIS1 TOTO COOBITHS,
Ha riyookoMm aHanuse 3anuced Ha KU-II mo HECKOJbKHM COJHEYHBIM 3aTMEHHUSM, HOBOJIYHUSIM H
7Bocxonam/3axonam ConHia [16] ¥ Ha HE MEHEe BaKHBIX MOJICIHHBIX OIICHKAX MapaMeTPOB CIIUPUHO™.

Ha puc.3. mnpencraBnensl noapoOHbie gaHHbIe 1o TpaHzutam 2004 u 2012 rr., COCTaBJICHHBIC
®penom Icnieprakom n3 HACA/T'IIKII. Oty manHbIe MO3BOJISIOT pACCYUTATh B3aUMHOE PACIIOIOKEHNE
3emnau u BeHeppl B MpOCTpaHCTBE B MEPUOJA MOCIE OKOHYAHUS TpaH3uta B DJIM-u3nydyeHuu u
IpoaHAIM3UPOBaTh Mocieayioue naHHele TpaHzuta B CBU-uznydyenun (cm. puc.4) U, KOHEUHO,
JIOCTOBEPHO OLIEHUTH cpeaHtor ckopocTh CBU Ha Tpacce Benepa - 3emua. Hama onieHka 3T0oii CKOpoCcTH
coctaBuia 2128 xkm/c, npu paccrossuun Benepa-3emust 42,45 mutH. kM (Comane-3emuts 151,35 MiH. kM,
Connne-Benepa 108,9 miH. kM).  OrieHKa CKOPOCTH TTOJTyYaeTCsl U3 JIeJieHus: paccTosinus B-3 Ha Bpems
mexay II-m kontakrom (cm.puc.3) u Hauanmom peakuuu KW-I12 Ha mpomecc rpaBUIMH3UPOBAHUS
(cm.puc.4: 44), oHo coctapisieT 49 + 14 32,5m = 54 32,5M, a cpenHss ckopocTh 2128km/c.

* C omopo# Ha TeMIiepatypy B IleHTpe peaktopa ~ 1,6 10" K 6bumn ouenensr: acrora kBanta CBU v, ~ 1,6 - 10" ',
€ro HadaJibHasi DHEprus E,~10 3pr, Macca MOKOos ~ 10%° r wmn 6,85 KB, AMIYIBC (~ 10" r- CM/C) U MOMEHT IyJbca. Y
cimpuEO cnmH 1 W orcyTcTByer 3apsg. B Bepxmein xpomocepe E ~3-1077spr, ckopocts ~ 6-10% cm/c, mmmymse
~610%r-emc. Cxopoctb 3Muccuu cnupuHo B siape ConHIa olleHeHa Kak > 10* kBanToB/c, u ceTMocts s CBU
~10* spr/c.

HawnbGomnee BEpOATHBIM HCTOYHUKOM SMHUCCHH CIIUPUHO SIBJISIFOTCSI TIPOIIECCHI paciana sijep U30TOMOB aTOMOB yTepojaa H
JKenesa 1mocie ux Bo30ykaeHus Ha MaB-Hble ypOBHH B X0JIe HYKJICOCHHTE3a.

OleHKH TIPUBEJCHHBIX BBINIE BEIUYMH OBLTM TMOJNYYEHBI M3 KOMOWHAIIMM COOTHOIICHWH DiHINTelHa, [ltaHka u 3akoHa
cmemenus Buna: E= mocz, Eo=hvy, Amax:T =Db (b-mocTossHHAas 3akoHa cMmernieHns Buna, paBHas 0, 28986).

JIeHCTBUTENBHO, ITOJICTABUB B COOTHOIICHHUS A a1 =b U E,=hv,, 3HaueHUs KOHCTAHT MONYYUM Apax = 1,8 A u nanee
qepe3 Vo, = ¢/ Amax HaiimeMm 3Hauenus E, = 1,1 107 pr U my=E, /* = ~10%r.

2004 and 2012 Transits of Venus

2012 Venus Transit )
Contact Times
(Geocenmic Cooxcdinates)

2012 Geocentric Data

Createstw 01:29:28 UT
Position Angle - 3454°
Separation = 334 4%
Duration = 06h40m
AT= 750s

I =220929U0T

I =222726UT
Greatest = 012928 UT
Il =043130U0T

IV =04:49270T

== SoES2ma

>

Bt T ——
" : R .

2 Vi 2004 Geocentric Data
Contact Times
(Geocentmnc Coordmates) Greatest = 08:19:44 UT
=05132 ! Poziton Angle « 166.3°
e s Separation 626.9*
II «053255UT P - B826.
Greatest=08:19 44 UT L NN NN Dumation =06h12m
o = 11:0633UT 0 == M,"‘Q’U 15 AT= 6503
IV =11:2559 UT oA

Fred Espenak, NASAIGSFC

Hux Figure - Path of Venus across the Sun's disk on 2004 June 08 and 2012 June 06

Puc.3. Tpausutr Beneprl no Connuy ang 2004 u 2012 rr. ®aiin noarorosiaeH PpenoM DcHeHAKOM U3
NASA/GSFC.

Hrak, Mbl 00HapY:KUJIH, 4TO TPaH3UT Benepsl mo CosiHny kpome IJIM u3iyuyeHust MoKeT ObITh
NPOTECTHPOBAH U HU3Yy4YeH B “cBere” cnUpajbHO BUXpeBoro msiaydenus Coanuna. Ho 3Tto Moxker
peanu30BaThC TOJBKO B TOM cjy4dae, eciad KBaHTbl CBU o0iagawT majnoid mMaccoll mNoOKos
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m ~ 107°r u ckopocTbio ~ 2000 Km/c. JIeiiCTBUTEILHO, B 3TOM C/Iy4ae MeXaHH3M rPABUTAIHOHHOIO
JuH3upoBanus B CosiHeuHo# cucreme (B ciayuyae Benepbl m=10"r, a Am ~ 10°°) oka3zaics BbICOKO
3¢ (peKTHBHBIM - CUTHAJI B MaKCUMyMe siBJIeHHs aocturan 480 rpal., B TO BpeMsl KaK MPsSIMOM CUTHAJI OT
Comnna - mumb 32 rpaa.(cm. puc.l), To ecTh npeBbIieHre coctaBuio 15 pas. CiienoBaresibHO, Tenepb
MO’KHO 3asiBUTh, YTO “KBaJpaTypa Kpyra paspeuieHa” Wil MHBIMHU CJ0BaMH, 4T0 nsitoe — CBU-
B3anMMo/ieilicTBHe, HAKOHEIl, 00peJio peajibHYI0 MOYBY 0/ c000ii.

B 3akirouenmne ocraercsi mpoTecTUpOBaTh rpaduyeckoe npeacTaBieHne GeHoMeHa TpaBUTaMOHHOTO
JMH3UPOBAHHUS, COCTaBJICHHOE Ha OCHOBe mokazaHuil muaukatopa KU-II2 (puc.4.). W3 3ameTHbIX
oco0eHHOCTeN (urypsl (eHOMEHa cpasy cieayeT OTMETUTh MpOorud Ha BeplHIMHE adpuca TpaH3WTA,
KOTOPBIA TOJy4YaeT IMPOCTOe OOBSCHEHUE, CBSA3aHHOE C KPAaTKOBPEMEHHBIM IOCTYIJICHHEM W3 Tela
wianetsl (B nepuon 10,4 u -11,2 u = 48m) y3koro nmyya CBU ¢ neBoii 3akpyTKoi, IpUOOpEeTEHHO! B
npoiiecce Tpanchopmaiuu U GOKyCHpOBKH B szipe Benepsl nmponukaromiero conuneunoro CBU.
Paccmorpum peakumto KM-112 npu noaxone Benepsr k aucky Connua. B MomeHnT 01ul6M mokazanus
KU-T12 HaYuHAIOT OKKU/IAaTh UCXOIHbINH ypoBeHb B 100° B CTOPOHY MEHBIIMX YIJIOB, TO €CTh MEPEXOAT B
o0JacThb JIeBOM 3aKpyTKU, KOTOpas npojaosrkaercs 1o 4u45m. 3atem Benepa ckanupyer 001acTb KOPOHBI,
usnydaronryro CBU ¢ mpaBoii 3akpyTKOH, ¢ MPOJIOJDKUTEILHOCTRIO 3,54, B 3TOM 006sacTH MpOUCXOoasT
COBMECTHBIN KOMOMHUPOBAHHBIN MPOLECC: IPABUTALIMOHHBIA MTOBOPOT BEKTOpa UMITyjbca kBaHToB CBU
K JIMHUU COEIMHEHUS TpeX Tes (FpaBUJIMH3UPOBaHME) U yIuloTHeHue + casur noist CBU dponTom
yAapHOHW BOJHBI, 00pa3yrolecs mpu JBmKeHnn BeHnepsl mo opouTe co CKOpocThio 35km/C.

Urak, tpansutr B CBU mno obnactu ¢ mpaBoil 3akpyTkoi coctaBui 7423m — 48 M = 6435m (mpu
Bbiuere “nesoro” mydya CBU u3 tena Benepsl m mpu yuyere ¢akra CMEHbl 3HaKa MOJIIPU3ALUU IPU
nepeceyeHnu npoekuuei Benepsl HyneBoro mepuauana Ha aucke Conniua). OGnacTh JIeBOM 3aKpYTKH
(6e3 “neBoit” KOpPOHBI) cOCTaBISACT 79 + 48M = 7Tu48m.

HamomMunM, uto Ha puc.4 npuBeneH xoja TpaH3uTa BeHepbl B ‘““cBeTe” CHHpaIbHO BHXPEBOTO
usnyderus: Comaia. OToT PEeHOMEH TPaBUTAIIMOHHOTO JIMH3UPOBaHMs Ha TiaHeTaX COMHEYHON CHCTEMBbI
B “cere” CBU yHukanmeH, Tak Kak /s €ro pealu3alld OKa3ajoch HEOOXOIUMBbIM NpU3HATH
cymectBoBaHue cosiHeyHoro CBW wm wucnonws3oBaTh e€ro mapameTpsl Uil MOCTPOCHUS T'€OMETpUU
JIUH3UpoBaHuA: Maccy kBaHTa CBU, oueHkKy ckopocTH ero ABH:KeHHs Ha nyTu Benepa - 3emus u,

KOHEYHO, MOJIYYUTh HelPePbIBHYIO perucrporpamMmy coobitusi npudopamu tuna KHU-II.
Huxonsckuii I'.A
+

600 = - o o == — = :

- ‘ ! : : p%nnmjg'snpoﬁanne! BeH%;)oﬁ—!
S50 RUEKOM: B 2—21¥O9MFJ—T —moToka cojireuyoro GBH
500 - e HOSCAHE T '\ _ ' BIICpHOA TpaH3HUTa .
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Yrabl noBoporta ancka K1-2, rpan.

0 2 4 6 8 10 12 14 16 18 20 22 24
Iddext Tpansuta Benepsl nmo qucky Cosanma 06.06.2012, UT

Puc. 4. Tpansut Beneps! no nucky CosHIIa BOCTIPOM3BENEH MO MCXOTHBIM JaHHBIM TOJbKO mpubopa  KU-I12,
SICHO TIOKa3bIBAOIIETO OCOOCHHOCTH B3aWMONIEHCTBUS ynapHoro ¢ppoHTa Beneps (pu ee opOUTAIBHOM JBUKCHUN
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co CckopocThio ~ 35km/c) ¢ monem comHeuHoro CBU (ckopocth ~ 2128 kwm/c), HaXomsmeMmcss B Ipolecce
TpaBIIIMH3UPOBaHUS BeHepoid.

Tenepp emnie oauH pa3 oOpatumMcs K rpa@uky TpaHsuta (puc.4), KOTOPbI MOCTPOEH TOJIBKO Ha OCHOBE
ucXoAHbIX JAaHHbIX npudopa KU-I12, nockonbky uyBcTBUTEeNbHOCTh KU-I13 OblIa HUXE B HECKOIBKO pa3.
OueBuIHO, YTO CBOEOOpPA3HBIM XOJI MPAaBOM YaCTH CTOPOHBI rpaduka HE XapakTepeH sl Ipoliecca
JMH3UPOBAHUA, a HeceT MH(OpMaIMIO, CBA3aHHYIO C YIUIOTHEHHEM U CABUroM cosiHeyHoro mnoniss CBU
(GpOHTOM yJapHOH BOJIHBI, KOTOPBIM CO3/1a€TCSl TEJIOM IUIAHETHl U €€ T'PaBUIIOJIEM B IPOIIECCE CBOETO
opbutanpHoro nBwkeHus (35 km/c). Ilockoiabky BEKTOp OpOMTHI CTPOTO OPTOrOHAJEH PaJAUaIbHBIM
notokam CBU, odeBuHO, uTO KOH(pUTYpaimsi O0KOBBIX YacTeil abpuca rpaduka B OCHOBHOM OTOOpakaeT
TOJIbKO XapaKTepHbIE YEepTbl CTPYKTYphl YIApHON  BOJIHBI, KaK BOTHYTOCTb Ha TBUIbHOHM, Tak M
BBIMYKJIOCTH Ha TEpPeOBOM CTOPOHE, OTYETIMBO MPOCTYIMAIOIIME HAa KOHEYHOM YYacTKe JAeWCTBUA
yaapHoro ¢pponra norokoB CBU (17-19 u).

B nporuiecce rpaBunmH3npoBanus cuiioBbie JIMHUU 1Tosisi CBU cTsaruBaroTCa B KOHYC JTMH3UPOBAHUS, YTO
HEINOCPEICTBEHHO MPOSIBIISIETCS B pocTe aOCIUCChI, TO €CTh B yBEJIMUEHHUH yTiia noBopoTa aucka KU-I12.

MaxkcuMasbHble [OKa3aHHUs YIJla IOBOPOTAa JIOCTUraloTCs BOJIU3M TMOJYAHS, B TOT XK€ MOMEHT
MPOUCXOJIUT CMEHA HampaBiieHus 3akpyTku noyisi CBU, To ectb ”MEHHO B MOMEHT nepecedyeHus Benepoit
HeHTpajabHOro (HysneBoro) Mepuauvana gucka ConHia. Takum o0pa3om, BBISICHSETCS, YTO BOCTOUHBIE
JOJITOTHI TIPUBHOCST IMPaBYIO 3aKPYTKY, a 3amajHble JIEBYI0. OTOT Ba)KHbIM pe3yJbTaT, MO-BUIUMOMY,
MOATBEPXKIACTCS HETMOCPeACTBEHHbIMU HaOmoaeHusmMu 15.01.2012, xorma poBHO B UCTUHHBIN TOJIICHD
ObLI 3apEruCTPUPOBAH OBICTPLIH crazx nokasanuit KU-IT ot + 400° go -400° [9, puc.1-6].

JlefcTBUTENBHO, B TOT MOMEHT MOJCOJHEYHas Touka Ha 3emiie (mpuOop) mepecekasia LEHTPAIbHBIN
mepuauas ConHia.

3aKkJjII0ueHne U BHIBODI.

Hcnonb3ys AaHHbIE JUIMTENbHBIX UHCTPYMEHTAJIBHBIX HAaOM0neHnH ¢ nHaukaropamu kpydenus KU-I1
U HaOJIOICHUSAMHU 32 U3MEHEHHSIMH Beca IeoJIOTMYecKuX 0o0pa3loB MPU aHATUTUYECKOM B3BEIIMBAHHUU
[11] Ol OOHApPYXKEHBI TIPSIMBIE CBSI3U BO3JICHCTBHI MOJIEH CIUPAIBHO BUXPEBOTO M3IYyUYEHHUS U3 TPEX
Pa3HbIX COJHEYHBIX HMCTOYHHUKOB Ha PETUCTPUpPYEMble BEJIMYHHBI B BUJE Pa3IMUHBIX CTPYKTYPHBIX
aHOMaNIM. 3aTeM, aHaJIW3 Pe3yJbTAaTOB PEAKUMH KPYTWIBHOTO HMHJMKATOpa B OTBET HA IOSIBJICHUE
CHEIU(UYHBIX BapUalMil COJIHEYHBIX AMHUCCHM MMO3BOJWI WACHTU(DUIMPOBATH IIUPOKO IUIOIIAIHOM
UCTOYHUK CKOPOCTHOI'O MOTOKa (M3 KOPOHAJILHOM JIIphI) BUXPEBOIO MOJIS,, HA KOTOPBIHA, KaK 0Ka3ajocCh,
BECHl pearnpoBaiu 4yepe3 ~ 23 yaca mocie coObiTrii Ha ConHIe. DTOT pe3yJbTaT MO3BOJIAI OIEHUTH
JIOKaJIbHY10 CKOpOCTh pactpocTtpanenuss CBU Bonu3u 3emiu (~1800xm/c aiig 13.10.1993 [3, puc.2)).

Takum o0pazoMm, Mo pe3yjbTaTaMm JABYX COBEPILICHHO Pa3HOPOIHBIX HKCIEPUMEHTOB  YIaJIOCh
OIpeeNIUTh MapaMeTPhbl YETHIPEX COJHEYHBIX WCTOUYHUKOB MOJIeH CIHpaIbHO BUXPEBOTO W3IyUYEHUS U
BBISICHUTD, YTO MOJS U3 3TUX UCTOYHUKOB 00JIaJJal0T CYLIECTBEHHO PA3IMYAOIIMMUCI CTPYKTYpPHBIMH,
SHEPreTUYECKUMHU W CIHEKTPaJbHBIMU XapakTepuctukamu [3]. YcTaHOBIEHO, YTO HA  3€MHOM
MOBEPXHOCTH coJiHeuHOoe CBU cmemmuBaercs ¢ 3eMHBbIM BHXPEBBIM M3Jy4e€HHMEM B Pa3jIMYHBIX
NPonopuUHUAX B 0OJBIIMHCTBE CJYy4YaeB JIOKAJbHbIe MOTOKU 3eMHOro CBU cymecrBeHHo (mpumep
cm.puc.1) npesasmpyror Hag cojiHedyHbiMM CBU, uyrto KHU-II nmo3Bojisier perucTpupoBaTh TOHKHUE
3¢ppexter CBU Ha opOure Benepnsl (Hampumep, ckopocts CBHU, paBuywo 2128 km/c aas
06.06.2012.), yTO NpH YKa3aHHBIX CKOPOCTAX 3PPEKTUBHOE y4acTHe KBAHTOB BHXPEBOIO IOJIA B
npouecce rpaBUTALMOHHOIO JIMH3UPOBAHUSI HEOTBPATHMO CBHM/ETeIbCTBYET O HAJIUYMU Y HHX
Macchl Mokosi (Mo pacyeram mnopsaka 6,85 k3B, cm. mpuMeuanue Ha c1p.8) M, ciaeg0BaTENbHO,
NOATBEP:KAaeT MX IPOMCXOKICHHE B Ipoueccax pacnaga B 00JacTH HYKJIEOCHHTe3a B
TepMosiiepHOM peakrTope CoJiHua.

B cBsa3u ¢ Tem, 4TO B XOJ€ MOJATOTOBKU W TMPOBEJACHUS MOHUTOpHMHTa (hEeHOMEHa
Tpan3uta Benepsl no aucky Comnuua (5-6 utons 2012) na 6aze 'AO HAHY npoBoauiics
OKCIIEPUMEHT C CEeMEHCTBOM KpYyTWIbHBIX uHAuKaTopoB (KU-IT), KOTOpBIE
perucTpupoOBaId IMOTOKHM COJIHEYHOI'O M 3€MHOI'0 CHUPAJIBHO BUXPEBOI'0 H3IYyYCHUA
(CBU) B HemnpepsIiBHOM pekuUMe, ObLIN MOJTYyUYEeHBI HETPUBHATBHBIE pe3ynbTaThl [13].

HpI/I MMOCJICAOBABIICM AHAJIM3C MACCHBA HOAaHHBIX YCTAHOBJICHO, YTO B Conaeunon
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CHUCTEME CYIIECTBYET LI€Nb B3aUMOONPEACISIIOIINX CBA3el U ABieHuM Ha CoiHIe, Ha
3emiie W JIpyrux rjaHeTax. Takke ObUIM CIENaHbl CIEAYIONINE BBHIBOIBI M MOJTYYEHBI
OIICHKH:

1) uto xpytunbHbie uHAUKaTOpbl KU-I1 mpuHIMNuanbHO QUKCUPYIOT TOJIBKO TOJIS
IMPOHUKAOUIETO HW3JIYyYEHHUs], IMEPEHOCAIIEr0 YIJI0BOM MOMEHT C JIEBOM WM MpaBo
3aKpyTKamH, KU-IT TectupoBaHbl 1O BCEM JOCTYINHBIM COJHEYHO-TUIAHETHBIM
COCIMHEHUSIM U JTyHHBIM CU3UTHSIM;

2) 4ro Bce peajbHble MaKpo (PU3MUYECKHUE MPOILIECCHl SIBISIOTCS HEOOPATHUMBIMH M
CONPOBOKIAKTCH IMUCCHEH MPOHUKAKIIET0 TUrarepuoBoro CNMHOBOI0 (CNUPaJIbLHO
BuxpeBoro) wusiaydenuss (CBHM), uyto crmenyer wu3 OOWHUPHBIX JaOOPATOPHBIX
skcriepuMenToB H.A.Ko3bIpeBa ¢ KpyTUIIBHBIMU BECaMU, MHOTOKPATHO MOATBEPKIEHHBIX
€ro MOCJIEA0BATENSAMH U HE TOJIBKO UMHU;

3) 4TO rJIaBHBIM HeoOpaTUMbIM npoueccoM B CoJIHEYHOU cucTeMe SIBJISIETCSA
TePpMOsIICPHBbIN Npouecc HykJaeocuHTe3a B sape CoHIa, 0JHAKO, HE UCKIIFOYEHO, YTO
B HeJlpax 3eMJIM €CTh CBOM MMKPO MPOLIECC HYKIEOCUHTE3A, MOIAEPKUBAEMBI BUXPEBBIM
rmosiem CoJIHIIa;

4) ycraHoBieHo, yTo CoJHIIE KpOME 3JIEKTPOMArHUTHONW YHEPTUU SBIISIETCS TAKKE
U IJIABHBIM MCTOYHUKOM BHXPeBO#l (IMHaMuKa aTMocdepbl U IIyOMHHBIX TeYeHHH
OKEAaHOB) JHEPruM, COCTABJSAKIIEHl B 3aBHCHUMOCTH OT YPOBHSl COJIHEYHOM
AKTHBHOCTH OT BOCbMHU 10 15% DJIM-3neprumn Couanua [3];

5) uro ComnHIle UMEET, 10 KpailHel Mepe, MATh JIOKATbHBIX HCTOYHUKOB CHIEU(DUIHO
CTpYKTypHupoBaHHbIX nojeii CBU [4]:
a) porochepHo rpanyibHoe - xaotuuHoe ¢poHoBoe noyie CBU;
0) doTocdepHOe U3 TeHEN MATEH — KOJTTMMUPOBaHHO-CUIIOBOE, KorepeHTHoe nosie CBU;
B) dotochepHo-xpoMochepHoe — hakeabHO-DIOKKYIbHOE - UHTeHCcHuBHOE Ttosie CBU;
r) (doTochepHo-xpoMochepHOE U3 KOPOHAIBHBIX JBIP — BEICOKOCKOpOocTHOE nojie CBU;
1) xpoMochepHOe MOrpaHUYHO-TPAHYJIBHOE COJIMTOHHO CTPYKTYPUPOBAHHOE
cnukyiabHOe nosie CBU;

6) urto B pesynbTare TpaH3uta Benepsl mo aucky CoilHLIA IKcnepumeHmanbHo
YCMAaH0G8/1eHbl HeUu38eCmHble panee AG/NCHUSL:

a) 2pasumayuoOHHO20 JUH3UPOBAHUA 6 “‘céeme” CONHEYHO20 CHUPAILHO GUXPEBO20
u3jly4eHus, 6 npoyecce KOmopozo ACUHXPOHHO IMUMUPOGAHHBIE MHONCECHEOM
domocepnvix cpanyn nomoku euxpesozo u3nyueHus ZpasumayuOHHoO QoKycupyomces
Benepoii na opoumy 3emnu ¢ 6ude 06anvnozo Ppoxycnozo namua =1,2-10°km;

0) Imuccun 6 mepmosaoepuom peaxkmope Connua (8 npoyecce HyKIeocuHmesa)
Heucuucaumozo (Ha OaHHOM 3Imane, HNO-6UOUMOMY) KOJIUYUECMEA MACCOBHIX
neiimpansuvix Keanmoe co ckopocmwio = 10%¢’, mecywpux umnynve, a maxce
opoumanvublii  (CRUPAIbHBIEL) U  CHUHOGBLI  Y2108ble MOMeHmbl (cnun=I);

7) B xone TpaH3uTa ompeneneHa cpenusas ckopoctb CBU Ha Tpacce Benepa —
3emis 2128 xm/c s 06.06.2012;

8) YCTaHOBJIEHO, YTO 3a TeJOM ILUIaHeThbl BeHepa M BceMH OCTAJbLHBIMHU
IVIaHeTaMH  npocTtupaercs (mo anajgormu ¢ Benepoii) ¢okycnbiii konyc CBH,
reoMeTpUusi KOTOPOro 3ajaaercsi CKOpocTbio morokoB CBU, nmamerpom M mMaccoil
IUIAHEThI U ee OPOUTAJIBLHOM CKOPOCTHIO;

9) nyHkT (6) TpeaoIpeaAenseT, YTO KBaHThl BUXPEBOTO MOJSl — CIIUPUHO JIOJKHBI
ObITh MacCOBBIMHM, TO €CThb OHHU SIBIISIIOTCS DJIEMEHTAPHBIMM HMCTHMHHO HEHTPaJbHBIMU
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YaCTUIAMM.
10) comocTaBieHHe HaWJIGHHBIX 3HA4YeHUW KoHeyHoW ckopocTu (~ 2000 xkm/c)
pacnpoctpanenus nojiss CBU, ¢ ¢aktom Hamuuus Macchl ToKoss y kBaHTOB mosst CBU
(BBITEKAET W3 CYTH SIBJICHUS TPaBUJIMH3UPOBAHUS), YKa3bIBa€T Ha HEOOOCHOBAHHOCTh
TeOpEeTUYECKUX MNombITOK [17]  mpuaaHusg OPUPOAHBIM TOJSIM BUXPEBOTO HU3IYUYCHUS
CBOWCTB JTaIbHOJEHUCTBUS, CBOMCTB HCKIFOUUTEIHLHO O€3CHI0BON MHGOPMATUBHOCTH H,
HAKOHEI], yKa3blBa€T Ha OE30CHOBATEIILHOCTh BBEACHUS B TEOPETUUYECKYIO MPAKTHUKY
MakKpo MPOIECCOB SABICHUS (PU3NUECKOTO BaKyyMma.

11) mpuHHUMasi BO BHUMaHUE OIIEHKY CKOPOCTU SMHUCCHU CITUPUHO U, TIoJiaras,
YTO €€ MOXHO TMPHUHATh 3a CPEIHIOK BEJIWYHUHY JUISI HEKOTOPOW CpEIHEW 3BE3JbI,
KOJIMYECTBO KOTOPBIX BO BCEJIEHHON OLICHUBAETCA B 10, MOJIYYHM CIIEAYIOLIYK) CKOPOCTh
pocTta Macchl TEMHOW MaTEpPUH 10%724273 /e, [To-BuauMoOMy, Takasi K€ Macca TEMHOIO
BEILIECTBA JIOJDKHA PACX0JI0BaThCsi Ha OOpa3oBaHHE 3BE3J W, UYTO B JIAHHBIM MOMEHT B
o6o3peBaeMoli BceneHHOW TOKHO HaXOJUTHCS B HAIMYUH ~10°r = 10*’MT TemHuoOrO
BEIIECTBA, COCTOSAIIETO U3 0030HOB.
Hamra OIICHKA BBICBOOOXKCHUS CKPBITOH 7JHEPrud U3 3Be3[ HalJI01aeMoii
Bceslennoii cocrapuser ~ 3-10712744724736 3pr uiu 3-10°7 MJIx. OueBHaHO, UTO 3Ta
CKpBITasi, HO peajbHO CYIIECTBYIONIAs (BUXpEBas) DHEPTUsi, HE UMEET HUYETO OOIIETo ¢
PaBHOMEPHO paclpeeiIeHHON BUPTyalbHON TeMHOM 3Hepruei n3 CTaHIapTHON MOJEIIH.

B mepcriekTuBe cuuTaem KpaiiHe HEOOXOAMMBIM, MPHOOIIUTH HAHOTEXHOJOTHU K MPHUIAHUIO
MIPOYHOCTH M HaIe)KHOCTH ToiBecHOM cucteme KU-IT (yronpHbie BOJIOKHA), 9TOOBI MOXKHO OBLIO MTUPOKO
TUPAXUPOBATh M HCIIOJIB30BATh 3TU MPOCTHIE MPHUOOPHI JIsi TPOBEPKH JIFOOOTO TMOMEIIEHUs, JTF000M
TEPPUTOPUU B OTHOUIEHUH MPUTOAHOCTH ypoBHS 3eMHOro CBU s Ttex wim uHbix wnenei. IlosBurcs
BO3MOKHOCTh CEpTU(DHUIIMPOBATH BCE TUIOMIAAKHU TI0JT CTPOUTEIHCTBO, KOHTPOJUPOBATh M aHATU3UPOBATH
npeaKaTacTpoPHbIC COCTOSHUS JKUIIBIX M MHBIX CTPOCHHMH M T.a. M camoe TiaBHOE — OTKpBIBAETCS
MEepPCIEKTUBAa MOHUTOPUHTA TJ100aIbHOTO (POHA BUXPEBOTO TOJIS M, CJIEJAOBATEIBHO, CTATUCTUYECKOTO
paszieJICHUs] COJTHEYHBIX W 3€MHBIX TOJIeH M BBISICHEHUS MX YHEPIeTHYECKOTO BKJIA/Ja B PaguallMOHHBINA
Oamanc 3emuM M, ClleJOBaTelbHO, Oosiee OOBEKTUBHOIO IPOrHO3MPOBAHMS W3MEHEHUN MOrofbl U
KJIMMaTa Ha 3emJie U €€ KOHTUHEHTaX

THE PHENOMENON OF GRAVITATIONALVENUS LENSING VORTEX FIELD RADIATION FROM THE SUN

G. A. Nikolsky
S.-Petersburg University, Phys.Faculty
E-mail: gnik777@mail.ru

Abstract - Considered the principal milestones (experiments) during
the development in Russia of research vortex radiation from the Sun by
vortical indicators of the same type (VI). The last experiment with vortical
indicator A.F. Pugach (VI-P) - put an end to the problem of existence sun
penetrating spiral vortex radiation (SVR). The final moment
the problem of SVR was the experiment transit Venus after the disk
of the Sun on June 6, 2012 support vortical indicators VI-P.
the first time experimentally established phenomenon of
gravitational lensing byVenus going on in the rays of the sun SVR.
Average speed of SVR: 2128 km/s.

Index Terms - a spiral vortex radiation, ndicators of torsion,
the transit of Venus, gravitational lensing, Spirino.
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