2. Te3ncbl AN pacyeTHon yactu (Pusnka u Jlorvka)

2.1. tepauuoHHas auccunauusa (Moyemy rnnaHeta He ucnapwiack) CyMmapHas aHeprus
3axsarta: \(E_{total\approx 1030} \text{>x}\) .MexaHn3m pacnpegeneHus: Bmecto
MrHOBEHHOTO BblaeneHusa npu ygape, aHeprua pacnpegensnack Ha \(N\) ynknos
conwkeHvs . TepmoguHammka: Bpemsa mexay conmkeHusiMu no3Bosissio MaHTUK U3lyyaTb
M306bITOYHOE TEMN/10 Yepes paanaLmMoHHbIin NOToK ¢ noBepxHocTu (\(L\approx \sigma T 4}\)).
370 NpefoTBpaTwio (ha3oBbIA Nepexos BCeil MaHTUK B ra3, COXpaHUB €€ B COCTOSHUN
«BA3KOW XXWULKOCTU».

2.2. dopmupoBaHue MaHren: BektopHasa coopka MexaHuka: CmelleHune agpa Ha \(\approx
200\) KM co34ano yCTOMUMBY O rpaBUTaLMOHHY O U TEM10BY 10 aHOMas1nio.CoopKa MuT:
CBo6oaHble oparMeHTbl NuTocdepbl (B3NOMaHHON NpuiBamMm) Hadasin MUTpUpPoOBaTh He
XaO0TUYHO, @ B CTOPOHY «BMNafuHbI», CO34aHHON CMeLLeHneM 6apuueHTpa.lTor: MaHres —
3TO He cnyyaliHoe CTO/IKHOBEHWE, a pe3y/ibTaT «CTeKaHWsi» JIerkoi Kopbl B 30HY
MWUHMMaJTbHOTO FpaBUTaLMOHHOIO NOTeHUMana, cooOpMUPOBAHHOTO NPUCYTCTBUEM HAHyCa Ha
HU3KOI opbuTe.

2.3. Undbpbl 1 napameTpsbl (Hard Data) Aerazauus: Banom nutocdepbl 1 NPUWINBHbIN
«MacCaX» MaHTUW yBenuuIunm ckopoctb gerasaumm B \(10M2}-10"3}\) pa3 no cpaBHeHUtO C
[0-3axBaTHbIM nepuogom. PopmupoBaHue rugpocdepsl 1 aTtMmocepbl — NPSAMOR NPoay KT
MexaHM4eckoin paboTbl AHyca.

CKopoCTb MUT: B MOMEHT (brHaNIbHOTO 3axBara CKOpOCTb Apelidha Moria 4oCTurarb
METPOB B rog, (NPoTMB TeKyLLUMX CM/TOA) M3-3a HU3KOW BA3KOCTM PasorpeToin MaHTun.OHeprus
MI'l: MOLLHOCTb MarHUTHOTO Mo B MOMeHT ctabunusaumv opoutsl (\(2.9-4\) paguyca
3emnu) 6bL1a Ha NOPSAA0K Bbille COBPEMEHHOM M3-3a MHTEHCUBHOCT M CABUIOBbIX NOTOKOB BO
BHELLHeM agpe.

2.3. Uudppsl n napameTpbl

[eraszauus: Banom nuroctepbl M NPUWIMBHBIA «MacCak» MaHT WU YBENNYWIN CKOPOCTb
perazaumn B \(10M2}-10M3}\) pa3 no cpaBHEHUIO C [,0-3aXBaTHbIM NEPUOLOM.
dopmupoBaHme rugpocgepsbl N atmocdepbl — NPSAMOR NPOAY KT MEXaHUYECKOl paboThl
AHyca.

CKopoCTb MUT: B MOMEHT (hrHaNIbHOTO 3axBara CKOpOoCTb Apelidda Moria 4oCcTurarb
METpPOB B rog, (MpoTMB TeKyLLMX CM/TOA) M3-3a HU3KOW BA3KOCTM Pa3orpeTton MaHTuun.
OHeprusa MI: MOLWHOCTb MarHUTHOTO MONA B MOMEHT ctabwinsaunv opoutsl (\(2.9-4\)
paguyca 3emnu) 6buia Ha NopsAOK Bbille COBPEMEHHON 13-3a UHTEHCUMBHOCTU CABUMOBbIX
NOTOKOB BO BHELUHEM fifpe.

3. WpwvHknauma cmbeicnoB: OduunanbHas Hayka urHopupyet JlyHy kak gparisep
TEKTOHWKM, TaK Kak aT0 TpebyeT nepecmoTpa Bo3pacta 3ew1n 1 NpU3HaHUA BHELLHETO
ynpasneHyst reoNiormyeckrMm npoleccamMmu.ViHepumst cuctembl: TEKTOHWUKA MIUT 3aTyxXaeT Mo
Mepe yaaneHus JlyHbl. MaHres 6bu1a BO3MOXHA TONbKO Ha «6/11M3K0M» JlyHe

Vcnonb3oBaHue nrepaynoHHoi Mogenu (MHOTOKpaTHbIX COWKEHNIA) CHUMAET K1toYeBoe
NPOTMBOPEYUME KTacCUYeCKNX Mogenen: MrHOBEHHbI COPOC aHeprum Npun 3axeaTe npmeen
Obl K UICNAPEHUIO CUCTEMDbI.

1. Matemarnyeckoe 060CHOBaHNe UTepauuoHHOro conmwkeHus ns nepexoga c
rmnep6onmyeckoli (MpoaeTHOW) TPAaeKToOpPUM Ha 3NSTUATMYECKY 0 (OPOUTabHYH0) HE06X0A41MMO
noracutb M3BbITOYHYO KUHETMYeCkKy 0 aHepruto \(\Delta E\).

MexaHuka guccunauumn: B mogenn N'P3 0CHOBHbLIM «TOPMO30M» BbICTYMAaET BA3Kas
avccvnaums B MaHTumn 'en npu npoxoxaeHun AHycom nepuueHTpa \(r_{p}\).



YpaBHeHne TOPMOXeHVS: [loTepst aHeprum 3a OAUH NPoseT onucbiBaeTcs Yyepes padboTty
npunueHbIX cun\(\Delta E_{cycle}=\int \frac{32\pi {5\ rac{G"2} M2} R*{5}\eta
Kr{6\omega }dt\)rae \(\eta \) — gnHamunyeckasn Ba3kocTb MaHTUn (\(10M17}—

10N 191\ \text{ Ma}\cdot \text{c}\)), \(R\) — paauyc l'en.

Norvka utepauuin: MNpu Kaxxaom conmwkeHnn AHyC «B36MBaeT» MaHTUIO, NpeBpaLLlas
MeXaHU4YeCcKy't0 aHepruto B Ten1o. Ytobbl nnaHeTa He neperpenach, UHTEPBaUT MeXy
nponetamu \(\Delta t\) gomkeH ObITb AOCTATOUYHbIM A1 cOpoca Tenna yepes
nanyyenmve.Pesynbrat: Cepus u3 \(N\) nponetos (rge \(N\) 3aBUCUT OT HaYa/1bHOW CKOPOCTU
3axBara) NoCTEeNeHHO CHWKAET IKCUEHTPUCUTET OpOUTBI 0 3axBaTa B Pe30HaHCHY 10
NOBYLLKY .

2. Cbopka MaHren: MpaBuTaLMOHHaA hOKyCcUMpoBKa B oTnmnumMe OT rmnoTesbl «C/y4YanHoro
apevidha», FP3-mogenb npegnaraeT BEKTOPHbIA MexaHu3m: CmelLeHne 6apuueHTpa:
MocTosAHHOe NPUCYTCTBME MAacCUBHOIO AHyca Ha HU3Koi opbute (B61113n npegena Powwa)
yaepxuBaeT a4p0o 3eM1n B CMeLLEHHOM cOoCTosAHMM (~200 Km).

paBuUTaLMOHHAA «sAMa»: CMeLLeHne aapa co3LaeT Ha NOBEPXHOCTU 30HY MOHWKEHHOTO
noteHumnana B Bekrope AHyca.

Apelid nutocdepsl: PaspyLweHHast NPWINBHBLIM «B3/1OMOM» Kopa (M/IUTbl) MUTPUPYET K 3TOW
30He. lNaHres — 3TO KOHA4EeHcauua Nerkoin marepun Kopbl Hag, Npoekumel CMeLLEeHHOro
aapa.

MapameTpbl: CKOPOCTb COOPKM NUMUTUPYETCHA TO/TbKO BA3KOCTbIO acTeHocdepsb!. Mpu
aavabatnyeckom pasorpeBe MaHTUM BO BpeMs 3axBaTa BA3KOCTb NajaeT, YTo 06bsACHAET
aHOMas1bHO BbICOKME CKOPOCTU ABWKEHUSA MTAT B 3TOT NEPUOL.

3. Bepudmkaums:

MannieomarHeTnusm JlyHbl

, H1M4re ocTaTo4vyHOM HamarHMyeHHocTu (paleomagnetism) /iy HHbIX NOPO4 ABNAETCA
KPUTNYECKMM KOCBEHHbIM MOATBEPXKAEHNEM.

dakTbl: O6pasLbl, 4OCTABNEHHbIE MUCCUAMN «ANONNOH» N «YaHb3-5», NOKa3bIBaKOT, UTO
3.5-4.2 mnpa net Hasag JlyHa o6nagana MOLHbIM MarHUTHbIM nonem (Ao 110 MKTn), uTo
COMOCTaBMMO WKW faXKe Bbille 3eMHOT0.

Mpobnema «Manoro agpax»: A4po JIyHbl C/INWKOM Masio AN NOALEPKAHMSA KTacCUyYecKoro
KOHBEKTMBHOTO AMHAMO TaKol MOLLHOCTH.

Pewenve B mogenu NP3: CunbHoe nose JlyHbl — 3T0 pesy/ibtar NnpuwinsHoro
nepemelwnBaHus eé Hegp 3emnein. MarHuTHoe none AHyca 6b110 «MHAY UMPOBaHHbLIM
BHELUHVM rpaBUTaLMOHHbLIM BO34ECTBMEM BO BPEMS 3axBaTa.

BbiBog: Pe3koe ocnabneHne marHATHOro nons JlyHol (nocne 3.2 wipa net Hasan)
KoppenupyeT ¢ eé yaaneHnem ot 3eM1U Y CHUWKEHNEM NPWINBHbIX B3anUMOAENCTBUIA.



