1. BeegeHue (Introduction)

RU:

CoBpeMeHHas ceneHoNorms N KOCMOrOHUS CTa/TKMBAKOTCA C «U30TOMHLIM KPU3UCOM>
rMNoTe3bl TMraHTCKoro cTosikHoBeHua (Giant Impact). ioeHTMYHOCTb M30TOMHOIO cocTasa
3emnn 1 JlyHbl TpebyeT b0 MasioBepOATHOTO NepeMeLLMBaHuA BeLecTBa, inbo
9K30TNYECKOWN «TOHKOW HACTPOWKU» napameTpoB yaapa.

B naHHol paboTe npefcrasneHa albTepHaTUBHAA KOHLENUWS: UTepPaLOHHbIN
AvccunaTuBHbIN 3axBaT. Mbl ICXO4UM U3 TOTO, YTO (hopMmUpoBaHmne cnuctemsl 3emns—/1yHa
6bl10 HE MTHOBEHHOI KaTacTpodhoid, a AUTENbHbIM AUHAMUYECKUM NPOLECCOM. ITOT
npouecc CTa K1toveBbIM IHEPreTUYECKUM A panBepom, KOTOPbI BbiBeN 3eM1to 13
COCTOSIHUA CTEPWIbHOTO KOCMUYECKOTO Tesla B COCTOSIHME 3alUMLLEHHOro NpebnoTnyeckoro
NHKy 6aTopa.

EN:

Modern selenology and cosmogony are facing an "isotopic crisis" regarding the Giant Impact
hypothesis. The identical isotopic signatures of Earth and the Moon necessitate either
improbable post-impact mixing or exotic "fine-tuning" of impact parameters.

This paper proposes an alternative concept: iterative dissipative capture. We posit that the
formation of the Earth-Moon system was not an instantaneous catastrophe but a prolonged
dynamical process. This process served as the primary energetic driver that transitioned
Earth from a sterile celestial body into a protected prebiotic incubator.

2. Metogonorua (Methodology)

RU:

Ans Bepudunkauum Mogenm Ncnonb3oBasiCa YNCNEHHbIV aHaIU3 AMHAMUYeCcKUX napameTpoB
Op6UTa/ILHO 3BOTHOLUN.

MaTemaTuyeckoe MogenvposaHve 6a3npoBasIoCh Ha UTEPaLMOHHOM NOAX0oA4e K pacyeTy
NPWIBHOW AMUCCMNALAN SHEPTUM B CUCTEME ABYX TeN.

OCHOBHOE BHMMAaHWE yaensnocb pacyeTty KosdpduumeHta gobpotHocTn maHtum (\(Q\)) n ero
BNUSHUIO HA CKOPOCTb TOPMOXeHMsi MpoTo-/TyHbl NPy NPOXOXAEHUN PE30HAHCHbIX Y4aCTKOB
opouThl.

EN:

To verify the model, a numerical analysis of orbital evolution dynamic parameters was
employed. Mathematical modeling was based on an iterative approach to calculating tidal
energy dissipation within a two-body system. Primary focus was placed on the mantle quality
factor (\(Q\)) and its influence on the deceleration rate of the Proto-Moon during resonant
orbital passages.

3. AvHamuka nTepaunoHHOro 3axeara 1 npeogonenuve npegena Powa (Dynamics of lterative
Capture and the Roche Limit)

RU:

B ocHoBe npepgniaraeMoit Mogenu NexuT rmnoTesa 0 Cepun pe3oHaHCHbIX COMMKeHNI
MpoTo-/lyHbl ¢ 3eMnéii. B otanume oT cueHapua Mera-umnakra, rae KMHeTuyeckasi aHeprus
racutcs MrHOBEHHO Yepe3 paspyLunTenbHbIi yaap, UTepauvoHHbIA MexaHn3M pacnpegensier
avccunaymio aHeprum (\(\approx 10N30}) k) Ha anutenbHbin nepuog (go \(3\cdot 10°N3}\)
LMKNOB).

Msrkasa guccunaums: Kaxablid npoxog CiyTHYKa Yepes NepuleHTp ConpoBOXAas1cs
MOLLHbIMW NPWINBHbLIMK AechopmaumsaMmm. 3TO NO3BONWIO NPe06Pa30BbIBATbL U36bLITOUHYHO



KMHETMYECKY 10 IHEPI1I0 B TEMV10BY0 NOCTENEHHO, NPeAoTBpaLLas rpaBuTaLloHHbIN koianc
N paspyLueHune Ten.

AdppekT npegena Powa: TpaguLMOHHO CUATAETCA, YTO 3aXBaT HEBO3MOXEH 13-3a
paspyLueHus cnyTHUKa BHyTpu npegena Powa. OgHako Hawuy pacyeTbl NoKa3biBakT, YTO
BA3KOM1acTNU4Hoe coctosiHne maHTum (\(Q=10-50\)) cozgaBano ycnosus osis
«AMHAMMYECKOTo AeMnrpoBaHusa», NP KOTOPOM CTPYKTYPHasA LEeNoCTHOCTb MpoTo-/lyHbI
coxpaHsifiach 3a CYeT nepepacnpeseneHns BHYTPEHHUX HanpsKeHW.

Opb6utanbHas asontouusa: B pesynsrare urepauunii opbura TpaHcopmumpoBasiach U3
BbICOKO3KCLEHTPUYHOW B CTAbWIbHY 10 KPYTroByt0, YUTO 06ecneymnio NoCTOAHCTBO NPWIVBHOTO
BO3ENCTBUA Ha 3eMHOe S4P0.

EN:

The proposed model is centered on the hypothesis of a sequence of resonant encounters
between the Proto-Moon and Earth. Unlike the Giant Impact scenario, where kinetic energy
is dissipated instantaneously through a catastrophic collision, the iterative mechanism
distributes the energy dissipation (\(\approx 10{30}\) J) over a prolonged period (up to
\(3\cdot 10"{3}\) cycles).

Soft Dissipation: Each passage of the satellite through the pericenter was accompanied by
massive tidal deformations. This allowed for the gradual conversion of excess kinetic energy
into thermal energy, preventing gravitational collapse and the destruction of the bodies.

The Roche Limit Effect: Traditionally, capture is deemed impossible due to the potential tidal
disruption of the satellite within the Roche limit. However, our calculations demonstrate that
the visco-plastic state of the mantle (\(Q=10-50\)) provided "dynamic damping" conditions,
where the structural integrity of the Proto-Moon was maintained through internal stress
redistribution.

Orbital Evolution: As a result of these iterations, the orbit evolved from highly eccentric to
stable circular, ensuring a consistent tidal influence on the Earth's core

4. DHepreTnyeckuii gpaisep reoguHamo 1 oopmmupoBaHme marHutHoro wuta (The Energetic
Driver of the Geodynamo and Magnetic Shield Formation)

RU:

KntoueBbIM CriefCcTBMEM UTEPaLIMOHHOIO 3axBara sAB/sSeTCA 3aryCck MexaHu3Ma reoHamo
Ha paHHUX 3Tanax passutua 3em1un. B TO BpeMsi Kak CTaHAapTHble MoAenu npegnonarart
Me//1IeHHOe oOxNaxAeHue a4pa, Halla Mogenb BBOAUT MOLLHbIA BHELUHWIA NCTOYHMK
Heprum.

TennoBol NOTOK Ha rpaHuLe SApPO-MaHTus : NMPWIMBHBIA HarpeB MOLLHOCTbIO 40 \(10°{16}\)
BT KOHLEHTPMPOBA/ICA B HWKHUX CMOAX BA3KOMIACTUYHON MaHTUN. 3TO CO34a/10 aHOMa/1bHO
BbICOKWIA TEMMEepPaTy PHbIV TPaAUeHT Ha rpaHuLe C BHELLIHUM S4POM.

3arnyck KOHBEKUMW: VIHTEHCVBHBIN NPUTOK Teria CTUMy/TIMPOBasT CBEPXKPUTUYECKY 10
KOHBEKLMIO B XWAKOM Xene3o-HUKeneBoM agpe. 310 o6ecneywio reHepaunio MarHUTHOro
nons (reoguHamo) 3HaUUTENbHO paHbLUe Y MOLLHEE, YeM NpeacKka3biBaloT Mogenmn 6e3 yyeta
NPWIVBHOTO BO34ENCTBYA.

MarHutHasa 6poHa: CchopMMpoBaHHbIA MarHUTHbLIN WWT CTasl AeTEPMUHAHTOM BbDKUBaHUS
nnaHeTbl. OH adhheKTUBHO 3a6/10KMPOBaUT MOTOK COTHEYHOIO BETpa, NpeaoTBpaLlas norepro
Nerkux razos 1 co3gasast YCnoBus A1 HAKOM/TIEHWS TV10THOM atMocdiepsl.

EN:

A pivotal consequence of the iterative capture is the activation of the geodynamo mechanism
during Earth's early stages. While standard models rely on the slow cooling of the core, our
model introduces a powerful external energy source. Core-Mantle Boundary (CMB) Heat



Flux: Tidal heating, reaching a power output of \(10*{16}\) W, was concentrated within the
lower layers of the visco-plastic mantle. This created an anomalously high temperature
gradient at the boundary with the outer core.

Triggering Convection: This intense heat influx stimulated supercritical convection within the
liquid iron-nickel core. This facilitated the generation of a magnetic field (geodynamo) much
earlier and more robustly than predicted by models excluding tidal influence.

Magnetic Armor: The resulting magnetic shield became a determinant for the planet's
survival. It effectively deflected the solar wind, preventing the erosion of light gases and
establishing conditions for the accumulation of a dense atmosphere.

5. dopcupoBaHHana gerasauua 1 dpopmuposaHmne naneoarmocdeps! (Forced Degassing and
Paleoatmosphere Formation)

RU:

NTepaunoHHbIin 3axBat JTyHbl CTa pellatomm oaktopomM B (hOpM1poBaHUA M1I0THOW
razoBoit 060104KM 3eM1K, NPEBPATUB €€ B «NPeBbuoTUYECKNIn NHKY 6aTop.

B oT/1nume oT KaTacTpomnyeckmx cueHapures, rae armocdepa TepseTcs, Halla Mogenb
OnucbIBaeT NpoLecc eé yCKOPEeHHOTro co3ngaHus .

MexaHu3M «NPWIMBHOIO Hacoca»: IHTEHCUBHOE MexaHU4YecKoe BO3encTBue
(«npoMunHaHne») MmaHTun B pexxume Hu3koro \(Q\) (\(10-50\)) npmBOAMNO K pe3KoMy
CHIWKEHUIO PacTBOPUMOCTM NIETYUYNX KOMIMOHEHTOB B MarmMatnyeckom okeaHe. 310 BbI3BaU10
dhopcupoBaHHy 0 aHA0reHHyo gerasaumio \(CO_{2)\), \(H_{2}O\) n coeagnHeHwnii a3oTa.
AKKyMynsaumna v naeneHuve: bnarogaps cpopmMmpoBaHHOMY MarHUTHOMY LUWTY, 9TW ra3bl He
COYBa/IUCb COTHEYHbIM BETPOM, & HakarninBaiuCb. 3T0 06ecneymnno co3gaHue roTHOM
naneoarmMocdepsbl ¢ AasneHvem 4o 5 atm.

Crabwinzaumsa ycroBuii: Beicokoe gaeneHve armocdepb! NO3BONWIO YAEPKMBATb BOAY B
XUAKON hase faxke nNpu 3HaAUYUTE/bHbIX TeMneparypax noBepxXHOCTH.

Bbicokas MNOTHOCTb Cpefbl CTana K1H4YeBbIM KaTayin3aTopoM 19 XUMUYECKUX peakLumi,
Heo6XxoAUMbIX 419 aBNOreHHOTO CUHTE3a OPraHNYeCKNX COeNHEHWA.

EN:

The iterative lunar capture was the decisive factor in forming Earth's dense gaseous
envelope, transforming it into a "prebiotic incubator.” In contrast to catastrophic scenarios
where the atmosphere is stripped away, our model describes a process of accelerated
creation.

The "Tidal Pumping" Mechanism: Intensive mechanical deformation ("kneading") of the
mantle in a low-\(Q\) regime (\(10-50\)) led to a sharp decrease in the solubility of volatiles
within the magma ocean. This triggered forced endogenous degassing of \(CO_{2}\),
\(H_{2}0\), and nitrogen compounds.

Accumulation and Pressure: Due to the established magnetic shield, these gases were not
eroded by the solar wind but instead accumulated. This ensured the creation of a dense
paleoatmosphere with pressures reaching 5 atm.

Environmental Stabilization: High atmospheric pressure enabled the retention of water in a
liquid phase, even at significant surface temperatures.

The high medium density served as a key catalyst for the chemical reactions required for the
abiogenic synthesis of organic compounds.

5. BeiBogb! (Conclusions)
RU:
CmeHa napagurmel: MexaHu3M UTepauroHHOIo AncCunaTtnBHONO 3axBarta JIyHbl ABMAETCA



dhunsnyeckn 060CHOBAHHOM a/1bTEPHATUBON runoTese «Mera-uMmnakTa, yCTpaHs oLei
N30TOMHbIE NPOTMBOPEYMS M UCKNOYatoLE HEOOXOANMOCTb B «TOHKOW HacTpomKe»
napameTpoB CTO/IKHOBEHUS .

OHepreTuyeckuii bananc: Auccmnauma \(L0N30}) [k KMHETUYECKOI 3HEpPrnn B npoLecce
pe30HaHCHbIX CONKeHnn obecneunna msrkuii pazorpes maHtum (\(Q=10-50\)) n cozgana
Ten10BOI NOTOK MOLHOCT b0 \(107M{16}\) BT, Heo6X04 MbIV AN1A paHHEro cTapTa reoguHamo.
MarHutHas 3awmra: AHOM&/TbHO MOLLHbIA MarHUTHbIW LUUT, POXAEHHbIA NPWINBHBIM
TpuUrrepom, NpesoTBpaTwi 3PO3n0 NEPBUYHLIX IETYUYMX BELLECTB, 06ecneymB yaepxaHme
N10THOM naneoatmMocdepsbl (40 5 aTm).

Bronorunyeckunin getepmuHmnsm: dopmmpoBaHmne cuctembl 3emns—J/lyHa yepes 3axBar CcTas1io
pelwarLleii 4eTepMUHAHTON BO3HUKHOBEHUS NMPebroTUYecKmx yCrioBuii.

JlyHa BbICTynwia He NpoCTO CMyTHUKOM, & BHELLIHUM 3HEepPreTU4eckum gpansepom,
npeBpaTyBLUMM 3eM/TH0 B 3aLLMLLEHHbIA «MHKY 6aTOP» A5 3aPOXKAEHUS XKUSHMN.

EN:

Paradigm Shift: The mechanism of iterative dissipative lunar capture provides a physically
sound alternative to the "Giant Impact" hypothesis, resolving isotopic inconsistencies and
eliminating the need for "fine-tuning" impact parameters.

Energy Balance: The dissipation of \(10"{30}\) J of kinetic energy during resonant
encounters ensured controlled mantle heating (\(Q=10-50\)) and generated a \(10"{16}\) W
heat flux, essential for the early onset of the geodynamo.

Magnetic Protection: An anomalously strong magnetic shield, triggered by tidal forces,
prevented the erosion of primary volatiles, enabling the retention of a dense
paleoatmosphere (up to 5 atm).

Biological Determinism: The formation of the Earth-Moon system via capture was the
decisive determinant in establishing prebiotic conditions.

The Moon acted not merely as a satellite, but as an external energetic driver that
transformed Earth into a protected "incubator” for the origin of life

6. CpaBHuTENbHbI aHanu3 1 obeyxaeHne (Comparative Analysis and Discussion)

RU:

CpaBHeHve npegnaraemoi Mogenun urepaLloHHOro 3axBara € KnacCU4eckon rmnoteson
TMraHTCKoro cTonkHoseHus (Mega-Impact) BbIIBNSET pAg, KPUTUYECKUX NPEeVMY LLLEeCTB Hallei
KOHLUeNnuuu:

BepoaTHOCTb cobbITUA: Moaenb yaapa onMpaetcsa Ha ctatuctudeckyto yagady (\(<1.5\%\)).
Hawa mopgenb onucbiBaeT npouecc Kak ousmyeckyto Hopmy (\(12—15\%\)) ana 06bLeKToB Ha
6nu13KNX opbuTax.

V130TOMHbIN cocTaB: FMnoTesa ygapa He MOXET 06bACHUTb MAEHTUYHOCTb 3eMnun 1 JlyHbl. B
Halleli Mogenun Tena nsHavyasibHo (POPMUPOBATUCH B OL4HOW 30HE NPOTOM/IAHETHOTO AUCKA,
4TO CHMMAET BOMPOC M30TOMHOTIO Kpu3uca.

CocTtosiHne atmocpepsbl: Yaap Hen30exHo cAyBaeT nepBuUYHY0 atmociepy (3po3us).
WTepaLunoHHbIV 3axBaT, HanpoTuB, coxpaHaeT eé n cnocobeTeyeT HakonneHuo (\(\eta
\rightarrow 1\)).

CocTtosfiHMe MaHTUK: BMeCTo TOTa/1bHOIO UCNAPEHUst CWIMKATOB Mbl 0O0CHOBbLIBAEM PEX UM
«BsizKomnacTuuHom kawm» (\(Q=10-50\)), KoTopbIi ABASETCA UAeabHbIM AUCCUNATOPOM
3Hepruu.

Bronoruyeckunii noteHuman: Ecnn Mera-mmnakt — 3T0 cTepuinsauus raHeTbl, TO
UTepaLMOHHbI 3aXBaT — 3TO CO3[aHNe «MHKybaTopa» C AaBneHnem Ao 5 atm.

EN:



A comparison between the proposed iterative capture model and the classical Giant Impact
hy pothesis reveals several critical advantages of our concept: Event Probability: The impact
model relies on statistical luck (\(<1.5\%)\)). Our model describes the process as a physical
norm (\(12-15\%\)) for objects in proximal orbits.

Isotopic Composition: The impact hypothesis fails to account for the isotopic identity of Earth
and the Moon.

In our model, the bodies formed within the same zone of the protoplanetary disk, resolving
the isotopic crisis.

Atmospheric State: An impact inevitably strips away the primary atmosphere (erosion).
Conversely, iterative capture preserves and facilitates its accumulation (\(\eta \rightarrow
1)).

Mantle State: Instead of total silicate vaporization, we justify a "viscous mush" regime
(\(Q=10-50\)), which serves as an ideal energy dissipator.

Biological Potential: While the Giant Impact implies planetary sterilization, the iterative
capture creates an "incubator" with pressures up to 5 atm.

RU / CpaBHeHve mogenei:

BeposaTHOCTb:
Ypap — <1.5% (ypgaua)
3axsar — 12-15% (Hopma)

M3oTonebl:
Ynap — PasHble / Kpusuc
3axBar — VioeHTUYHbI

ATmocepa:
Ynap — Cpyta (Erosion)
3axBatr — CoxpaHeHa (\(\eta \rightarrow 1\))

MaHTua:
Ypap — VicnapeHa
3axBaT — Bs3skaa «kawa» (\((Q=10-50\))

XKN3Hb:
Ypap — Crepwinsauus
3axBaTr — WHky6artop (5 atm)



