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Il. Preface to Edition 2

This edition has important changes, some that occurred after discovering a glaring error in the
calculations for incorrectly applying the conservatiorenérgy to achieve the Moon's present distance
from Earth. A fresh new look was given to the capture mode and synchronization process for the Earth
and Moon. Very new and insightful ideas with supporting calculations are added. A more detailed
approach b how the Earth slowed its orbital velocity to match the Moon's is given. This approach
utilizes impulse momentum and calculates the time for synchronization to occur. Then the
synchronization process was expanded to show how the Moon actually begitisgthe Earth and

gaining very quickly more separation distance to balance the kinetic energy of the Moon's orbit and
accompanying potential energy changes. Finally, the waning rotational periods of both bodies and the
Moon's rate of receding are addssed.

Apologies are given for errors in the first edition. However, more importantly, a much better
understanding has been gained in trying to fix these calculations. Aupackpy going from Edition 1
to Edition 2 is provided for those readers of thst edition who were confused and perhaps
disappointed. Hopefully, those readers can find their way sooner to remove their confysidgiiizing
the document version with tracked change$hank you for your continued interest in these journals
and hypdheses.

lll.  Introduction

A new hypothesis is presented to support a new genesis for the Héotin system. Both a major

collision and a capture mode are proposed to bring these two bodies together after the pristine solar

system was formed. The currently apted idea is that a rogue plan@tmpactor)the size of Mars

struck a glancing blow on the young, fast spinning Earth and then was launched into an orbit around the

Earth with the collision ejecta eventually being accreted by the smashed rogue plaoetridhfe newly

OF LJWGdzNBR al GSttAdSo ¢KS 9FNIKQa alLAy KIR G2 0SS dz
momentum. The new hypothesis of this paper proposes a quite different scenario which better explains

the data collected by the Apollo Missi®, space probes, and space telescopes. Knowing the correct
KelLRiKSaAa R2Sa tSIFIFR (2 FTyasgSNa 2F 20KSNJ YBaGSNRS
geology

The new EartiMoon genesis followsA rogue planet or satellite strikes the Earth mfirst orbital

location and creates the Eadiloon system¢ KS { dzy Qa 2NDAGAY 3 LI FySia KIF @S
level plane going in one direction in nearly concentric circles around theTdtarstar is already fusing

hydrogen and the protestardisk has been mostly evacuated of gases and duss collision occurs in

an almost pristine, young star system just beginning to enter the Main Sequence of stars with its yet
undisturbed nine planets.

The nine planets starting at the closest orbit to then are Mercury, Venus, Moon, Mars, Earth, Jupiter,
Saturn, Uranus, and Neptun€he Plutonian or minor planets beyond Neptune are not counted because
of their small size, their more elliptical and noaplanar orbitsThe original Earth had an orait

distance that approximates the center of the Asteroid B&ltmajorcollision knocked the Earth inward
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along the plane of the planetary orbitsward the Sunlts trajectory caused it to align with the same
2NDA G | & ( KThe natdre of eitraj@oNd@verniudllycreated synchronized orbits for the
Earth and Moon favoring the smaller Moon orbiting around the more massive Bantilially, the Moon
moves in a wavelike pattern as it travels with the Earth in their orbiie® Moonorbits the Earth only
from the perspective of an observer on this planet; otherwise, it moves in a wavelike fashiomd the
Sunbeing held in placenostlyo @ G KS { dzyQad 3INI @A (e

Other telltale evidence of the collision is the existing AsteMain Belt with its smaller bodis that

appear to be the breakip of an existing body or the debris created by the proposed colligiotording

to the TitiusBode Rule, a planet should exist in this orbit, but only the asteroids reside here that have a
combined mass much less than aitgd smaller outerplanet satellite And, then why did not the

asteroids accrete to become a single body like the other rocky inner plaibes® rocky bodies had

some 4.6billionyears to do so since some of the oldest rocks in the solar system are fiouneteorites

which are fallen asteroids$. FSSo0ft S | yagSNI Aa (KBbBndresvoahdprévetsD & & (0 N2
them from accreting, but modeling is not conclusikewever, there is a working model that predicts

the two groupings of Trojan as®rA Ra G Kl G ¢SNB Il GKSNBR Ay WdzLIJA G SN A
apartin their orbitaround JupiterThese asteroids were also created during the collision and were flung

2dzii 6 NR Ay WJEhl pageNipposekat Widg Collisiogal/débrithat occurs after the

formation of the pristine solar system remains as scattered debris untsredebrisis originally flung

too close to larger bodies arfdllsto its surface some of this debris remaisin the orbit where the

collision occurred;@me isflung outward to become the Trojan asteroid groupings; sasiung

AyglNRtf& F2ff26Ay3 {KSsup éithehifaliQgiback © Eartli dddm@adtiogit® NBE | Yy R
new neighbor, the Moonsomedebris strikesther inner solar system bodse labeled as the Late

Heavy Bombardment (LHB) perj@ohd finally some areflung randomlyeither into highly elliptical and

non-planar orbitsor into the Sun

Then there is the Moon enigmavhy did the Earth, the only inner planet, have a satellithvan

unusually large satellitdo- planet mass ratio, about one to seve@bviously, different factors created

the Moon as compared with the typical satellites of the outer plan®fscourse, the proposed collision

is the creator of this EartMoonsys6Y YR y 20 GKS YSOKFIyAay GKFG ONBI
systems.Numerous reasonand evidencdor this newly proposed collisidiollow. Also discussed are

reasonswhy the currently accepted collisiecapture mode is not very probablé notactuallypossible.

V. The Moon as a Planet

¢tKS az22y Aa (KS 2yfteée aladSttAdS KStR Ay Aila 2NBAG
CKAA fAGGESET y2ad ¢Sttt 1y2éy FTILO0G 61 a OoONRdIdzAKG G2 Y
astronomy? This satellite has the only orbit that is always concave toward the Sun in its entire orbit

while itstill orbitsthe EarthLy | RRAGA 2y > (KS az22y Aad y20 Ay (GKS LIX
the plane of the ecliptic or the average plane shabgdll the planetsOf course, the collision proposal

addresses these issues by not requiring any common pstatodisk orbital planeThe Moon and Earth

had separate origins and were bothpturedA Y G KSANJ AYRA @A Rdzl andatheb A 12 o6&
forcesat differenttimes¢ KS nHo RSANBS (At il 2F GKS 9FNIKQa | EAA
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collision.Thelmpactorstruck the Earth at middle latitude some distance from the equatorial plane

causing this yet unexplained tilt of the axis wlhicauses the seasorihe impact forces of the collision

jdzA 0S Llraarofte Ol dzaSR 2y S »Ackessaiys pracesNibnkheta YA Y 2 NJ ¢ 2
completes one rotation every 26,000 yeafsis is similar to pushing a spinning top with your firtger

cause it to wobble and slow down its spinK Sy G KS o6F G G SNBR 91 NI K Ay idNHzZRSR
L2adaArofe RAAGAINDSR (KS az22yQa 2NbBAGIE LXFYyS IyR a
According to the TitiuBode Rulea representation ofjravity wavesany wandering planet that has not

deviated too much from a circular path around the Sun should find another orbit per this mathematical
serieswhich is actually an approximation of a better known mathematical séfiésre explanation of

the reasons for this rule will come latérhe rule is just not a fluke of numerolo@yther evidence of the
collisionarethe craters on the Moon of a certain era, the original supentinent on young Earth,

adzNF I OS LX I GS S gedlagiahhotspots Angtier waKd looling Mithis Qdilled

evidence is that they can be explained by this one collision hypothesis and not by separate concocted

models producedurrentlyby the academic communityThese four topics each have their own enigma

that is not well answered by any current, seriausnmonhypothesisThe geophysicists are just so

happy to learn about the existence of supe Y G Ay Syt as> GKS (GSOG2yA0O LI GS
and geological hot spots in the recent past, the 18 Q& > RdzS (2 3t 201t &adz2N©BSeéa o
land. Answers to why they exist are very weak or rexistent.Exploration of the Moon in recent

RSOIFIRSa KFra NB@SItSR GKS 13S 2F @I NAR2dza ONI GSNAy 3
explanatiors for these ages are not quickly forthcomifidpis paper produces excellent answers to these
conundrums.

V.  The Age of Celestial Bodies

13Sa 2F (KS az22yQa adaNFIFOS YIFOGSNRARFfAZX AaGSNRPARAZ
surface show a tremhthat peaks about 3.6 4.0 billion years ago which scientists call the Later Heavy
Bombardment (LHB) period@his is about 600 million years after the birth of the solar system. The age of
the oldest meteorites found on Earth, among other evidence, madyced this birth as 4.6 billion years
ago.The new collision hypothesis predicts that a major impact of the Eaethtedthis LHB period

which matches the age of the oldest cratotize foundations of the oldest mountain chaims) Earth.

The collisiorcreates the melting and rsolidification of the asteroids and some of the oldest melted

rock on both the Moon and Earth to mark the age of this heavy bombardméi.Impactor about the

size of Mars was composed mostly of ices with a small rocky coridarsio the composition ofome of

the satellites of the outer planet3.he young Earth had already cooled enough and differentiated its
materials causing the mantle to be covered with an outer hard crust or sea floor covered with liquid
water and gaseslhe water was more likely liquid and not steam or frozen ice. Even though the Earth at
that time was not in the sealled habitable orbital region of the Sun, the heat from the young pstén

and the heat escaping from the mantle kept the water from #ieg and aided the rapid cooling of the
crust. There probably was even a water cycle where the water convectively moved to the hotter surface
regions, evaporated, and then condensed as rain in cooler regions of the glodbasteroids are broken
shards orcollections of shards that reombined either through accretion or solidificatiorhese
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FAaGSNRARA NB O2YL)2asSR 2F | avyrtt FNIOlAz2zYy 2F o620
rock of an already formed rocky crumtd upper molten mantlen Earth.

Hence, it is postulated and to be proven later by space probes that the asteroids have a mixture of ages

for theirisotopes¢ KS 2f RSaid NROl1 & 62dzZ R 0SS LIASOSa 2F 91 NIKQ
the collision; these materials shoube closer to the age of the solar system, 4.6 billion years. The

younger asteroids would be pieces of both the Earth and the Impactor that melted during the collision;

the melted materials would soon solidify near the aftermath of the collision 3.9hykars ago. These
FAaGSNRPARA g2dzZ R NBUIAY GKSANI O2ttAaizylf OKIFNIOGS
position in the Asteroid BelOnly a few of the debris components were large enough for gravity to

reform them into sphericashapes such as the asteroid, Cefegssibly, Ceres was a satellite of Earth

GKFdG OoNBT1S Fgleé FTNRY 9IFNIKQa 3INIGAGe FASER FFGSNI

VI.  The Birth of Continents

The young mantle was still very hot, less viscous, and very moltesn e rogue orb penetrated

9 NIIKQa ONXza (X G &iSimpaRodDedtHeepty3nfodhs Mani@avhB the2lighter ices

remained higher and became well mixed in the upper maritlee heavier core if it was iron or nickel

settledonthe liguR & dzNF I OS 2 F (G KS 9 NI K Qe comNiRey deserNde adill dza A y =
f AIKOGSNI 2T GAfSEa 2F (KEKAXLHEOBZNUKORRI RSRLIIKOSYB N
mantle caused the young crust to crack like an egg shiedl.flud mantle mixing with ices from the

Impactor, the new mantle displacement, and rapid differentiation cracked the existing crust. Materials

in the impact zone rebounded and oozed from the immense crater flowing over the surface of the

adjacent, original oceafloor.¢ KA & YAEGdzZNBE 2F YI GSNAIE 2F (KS RSyas
volatile lighter materials rested on top of the original seafloor crust and caused it t@dinkNIi K Qa { SO02y
Differentiation

However, enough mantle material escaped to creatad or rock above sea level that would become

the first supercontinent on EarthThis hypothesis supports a reason for an original sepetinent and

the various cracks occurring globally in the first ocean floor crust that would continue for futeas oc
floors as rifts and boundaries betweemgratingtectonic platesThis is why the continental crust is less
dense than the ocean floor crustBhe ocean floor crust came from original differentiation where most
of the lighter materials migrated when ¢hcompletely molten Earth was first forming by accretiafter

the collision, the denser mantle materials were mixed with the lighter volatile materials of the Impactor.
This mixture of materials was then displaced to create the continental crusts gfci? which are
appreciably lighter than the original ocean crusts of 3.3 dfthis similar to boiling an egg in a pot and
allowing the convection currents of the water to smash the shell causing egg white to ooze thru the
most smashed area and covepartion of the egg shell and also seep from small cradkee current
accepted thinking is that the continents are the result of the first differentiation of lighter materials; but
why was not these lighter materials more equally distributed around thbe? Only the new collision
model can answer this question.
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Now the finely tuned spinning oblatsymmetrcal Earth becomes ofbalanced. Through Coriolis forces

of the large raised areas of the supantinent floating on the very fluid, convective, et mantle

begin to move radially and spin slowhhis massive continent starts to slowly bragkand migrate

trying to find a new equilibrium point. Global cracks are continuing in the ocean crust and rifts begin in
the supercontinent. This develops th process of global plate tectonics which is not found anywhere
else in the solar systemlso, any planet or satellite with very high regions and low regions on its surface
is unusual and only found principally on Earth and Manre new collision hypottsés speculates that

most differentiation of the original planet occurred very early in the history of the solar system prior to
this proposedmajor collision.Then a secondary differentiation started after the collision via the

LYLJ OG 2 NDa malhedl&Na hotdpots,Guhdyhe subduction zones of tectonic plates at
major crustal cracks.

Thislarge collision created a new and strange phenomeridre majority of ices of the Impactor that

did not get blown into intefplanetary spacdecomemixedwh 0 K G KS 9 NI KThégnaYl yiat S Y
secondary differentiation procesxcussthat took a new formTheices and lighter volatile materials of

the Impactor began to separasend riseonly to be caught underneath the existing oceanic crust and the

newly, partiallysolidifiedO2 y G A Yy Sy G £ ONXza i Xhis enirépSiendgivésia ko f A 1 K2 &
reason for random hot spots that are founahdomlyaround the Earth. The reasons for these
ambiguouggeological hot spots are currently well debated by pjegsicists.

VII. Geological Hot Spots

These more volatile materials are pushed by hydrostatic pressures and seek a way to escape through the
existing hardened crustt is like pushing the air from an air mattress; if you push downward with your
hands on the miress only a certain amount of air is compressed causing a small amount removed at

any one time through a leak or an exit val@her amounts of air are pushed to other parts of the air
mattress.Likewise, the process of removing large pockets of velatilapped under the hardened sea

crust or continental crust occurs in intermittent and random spurts whenever a hole is opened through

the crust to the atmosphereésome of the volatile materials will be displaced to different, adjacent areas
and become &eries of trapped pockets of lighter materials which will eventually be released to the
atmosphere over very long and random periods of ticagsing island chains and migrating hot spots

Some of these volatile materials make or find fissures in the degpst at random locations that then
create magna cavities, upward movement of the crust, and eventually volcanic erugitbesyolatile

or lightermaterials will seepfrom oceanic crustal cracks or matean ridges created by the collision.
These newolatile materials from the Impactor create pockets randomly under both the existing ocean
crust, the new continental crust, and at the crustal crackese volatile pockets of material trapped in
the lithosphere under the hardened crust need not favoy aarticular location in this new hypothesis.
Geophysicists are especially puzzled because hot spots occur in any location and do not reveal any
particular mechanism or origifl.he current thinking for hot spots is hot plumégrating upward

through the nantle from the surface of the liquid cofét is difficult to conceptualizeow a plume can
stay together while moving upward through a very thick, viscous, convective mantle, but the claim of
modern seismic tomography is that hot spots deep in the maamie close to the liquid core can be

Page7

Copyright © 2012 Douglas B. Ettinger. All rights reserved. Revisedl1/5/2013



detected.The liquid outer core is supposed to rotate or churn with respect to the lower mantle in order
G2 ONBIGS (KS 20 a SINgpSté ligid ddd Maveément With gespechtaithe dower
mantle is slowsince its movement is obtained from hydraulic friction via the faster spinning inner solid
core.lt acts like a fluid clutch, but nevertheless, various motions between the upper liquid core and the
bottom the mantle should occuSo how does a hot spot statationary for any length of time with

respect to the crust resting on the lithosphere?

l'Yy20KSN) [jdzSaidAaz2y I NARaSa Fo2dzi gKe Ylye Kz2id aLkrRia
surface.The wellknown hot spot, the Hawaiian Island Chain, hasratégl from the Aleutian Islands and

curved southward and eastward toward its existing location in the center of the Pacific @igaant
GKAYT1AY3 Aa GKFdG GKS ONMzadl € LIXIFGSEA FINB Y2@0Ay3a G6A
surface.This is very erroneous thinkinghe hot spot cannot stay stationary due to the rotating and

churning liquid core, and still have some movement over long periods of millions of Waaas can

cause this ambiguous process?

Hot spots are fairly fixed with rpgct to plate motionsPlate movements typically are measuredtwi
modern geodetic positioningystems (GRB$to move about 5 to 10 centimeters per yeldnt spots
move only a few millimeters per year with respect to each other. This is why scientiggdiedit spots
are related to the mantle and not the crustal plates.

The new collision hypothesis answéesequestions about hot spotg.he residual ices of the Impactor
have randomly mixed and differentiated inside the mantle to be collected and tchglmballyin

different spots under an already hardened cruslese hot spots move slower with respect to the crust
due to the movement of the crust with respect to the hot spot being compressed into the lithosphere at
the top surface of the upper mantl@he compressed volatiles of the hot spot actually roll underneath
with respect to both the more stationary lithosphere and the faster moving plfiest of this

movement is predicted to be caused by the Coriolis forces created by the spinning@hdghminor

forces can be the potential elastic forces in the lithosphere and the potential viscous forces in the
athenosphere due to the mountain building and wasting on continental plates.

It has been noticed by geophysicists that the chemistry of matandlse eruptions from hot spots and
from mid-ocean ridges is consistently differeffihe hot spot flood basalts resulting from the solidifying
magmas have higher rare earth ratios than the fo@ban ridge basalt§.This sggests to scientists that
the origins are different such as one type of magna coming from a deeper level in the ridetjeare
trying to support the mantle plume theory originally conceived by J. Tuzo Wilson with theséBatts.
the contentionof thispaperis that the difference in rare earth ratios is more appropriate to the new
collision theory.

la 6+& SELXIFTAYSREI (GKS SIENI@& 9FNIKQa YIydatsS éla |
P FGEGSNI GKS O2ftfAdaA2y YBENSE SRYLIYVRI ANYR2VO8E YAERR ANIG2
were rather quickly differentiateddowever, this second phase of differentiation caused the lighter

volatile materials to collect or be lodged in various hot spots in the lithosphere under the handitec
plates.Naturally, the regular mantle material composition should be consistently different from the
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mixed material of lighter volatiles found at the various hot spots around the glhe basalts of the
mid-ocean ridges come directly from the regumantle material and natecessarilfrom the Impactor
icest KSNB I N3 a2YS SEOSLIiA2y&a &adz0K | & LoOairityneY o6K2a
magna from the regular mantle is needed to displace oirfithe rifts created by any crés in the plates
that are expanding instead of closing or subductifige constant pressure on the mantle material
causes upward movement when any part of the hard crust op€here is no reason to have a different
origin in the mantle for any basaltic riegials that create oceanic crustEhe second phase of
differentiation created by the new collision scenario was never allowed to be completed because its
upward movement was interrupted by an already existing fully differentiated, cooled, and hardened
crust.

The history of intrgplate volcanoes such as Yellowstone and underwater seamounts that are not near
any midocean ridges do not fit the other accepted theories of plate tectonics and mantle convection.
The big debate is about why these inplate vokanoes occurThe sinking of material due to

subduction of the plates antte creation of subduction volcanoes is well explaingdt, what

dominates the upward flow of material and what is the origin of extra, concentrated heat to create
these intraplate volcanoes@he new collision theory with trapped differentiated Impactor ices is the
resolution.These bubbles of light volatile material are being constantly pushed against the underside of
the various crustal platefer billions of yearsThese hot spataterials are intermittently seeping

through to the atmosphere as intralate volcanic eruptionprobably at a much lessor rate than in the
distant past

Some of these intrplate volcanoes are known to be extremely explosive such as Yellowstone that
explbded 2.1 million years ago and blanketed the North American continent with approximately 2450
km?® of ash.It had other large eruptions 1.3 and 0.64 million years dd¢@ thought is that the magna of
these volcanoes is more viscous due to more silica aalder crust; also, water falling on the
continental crust becomes mixed with the magithese conditions cause the magna chambers to build
up more pressure before erupting.

Another result of the trapped ices would besatithe most volatile material such as water and carbon
dioxide will be released first in hot spot eruptioiigut if the hot spot is under a thicker, harder
continental crust then its lighter volatile materials that create very explosive conditions cadieed
for longer periods of time. It is more difficult for all the water and carbon dioxide to be all released
under continental crusts in the first eruptions during the life of the hot spot.

Another observation is that moving hot spots do not alwaysehagequential age of eruptions along its
line of travel.This is known from seafloor core drillings for determining the age of the rock at island hot
spots.® This fact creates another conundrum for geophysicistethercontention from the theory of
trapped volatile materials is the analogy of the air mattrédse pressure of the mantle pushes upward

and releases gases and other lighter materials wherever the weakest crust occurs to allow a4isdure.
there is no requiement that these fissures be in any sequeritike chances are more likely for

weakened crust to occur directly over the center of the moving hot spot and cause sequential eruptions
but this is not absolutely require&imilar to an air mattress as you s one place and displace the
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air to adjacent areas while some air escapes from the opened valve, this happens to the lighter magna
trapped between the crust and thghosphere.No sequential eruptions comparable to the opening of a
Zipper are required.

Why have not geophysicists already adopted some forthisfnewreasoning for trapped volatile

materials under the crustPlanetary scientists have already gleaned the possibility of a major collision of

Earth with some Marsize body in order to creatthe Moon.Supposedly, the glancing collision and the

resulting debris from the impact either fell back to EarthoQ@ Yo Ay SR 2y (42 GKS LYLI Ol
form the Moon.The scientists already accept some form of differentiation prior to the collision to

explain that the Moon is much lighter than the Earth with a small iron cbneir mental block probably

results from the following current thinking:

1. t NA2NJ G2 (GKS 3INBIG O2tftAaArzy GKS 9FNIKQa RATTFS
hot andmolten;
2. The Impactor material mostly melted and exploded in its collision path and was dispersed into
AL OS f2y3a gA0GK FNIIYSyida 2F GKS 2dziSNJ 9F NI KQ
3. A sizable amount of material from the Impactor is required to make up dhewe and mass of
the Moon.

Panetary scientists still have the same problem thayone hasvith anynew collision hypothesis.
Where did this Marssize body come fromPhis question will be answered later by providing evidence
for a source of a wanderintgrge, rogue body 600 million years after the birth of this pristine solar
system.

Beforeendingthis discussion of hot spots on Eardipeculation is giveabout one more fast moving hot
spot that in recent geologic time created the crashing of the Im@wazcontinent into Asia to create the
Himalayan MountainsThe most recent supezontinent was Pangaea that broke into two lesser super
continents called Laurasia and Gondwanalafite Indian sudzontinent was originally part of a super
continent calledGondwanaland and was attached to Antarctica near the southern polar re§mut

71 million years ago India broke away from Antarctica and starting moving northward across what is
termed the Tethys Sea that separated the two supentinents of that time®

VIIl. The Indian Sub-Continent Movement

Fifty-five million years ago the Indian stdmntinent traveled to what is now known as the southern
Indian OceanThenjust 38 million years ago and with remarkable speed compared ttogeal time

the Indian land maskadreached the middle of the Indian OceaAnd just 10 million years ago India
collided with Laurasia or what is known as Asia and pushed Southeast Asia to the scufhieasghdian
sub-continent swept up an island @ra continental shelf, and deposits of an ocean hasid pushed

them into an acretionary wedge that would become the young Himalayan Mountdimdia then slid
under Asia doubling the continental crust thickne&siormal continental crust from seisnogly is about

35 km deep, but the crust under the Himalayan Mountain is 80 km ttsostasy or the displacement of
floating continental crusts is attempting to balance the exceptional weight of the very high Him&layas.

Page 10

Copyright © 2012 Douglas B. Ettinger. All rights reserved. Revisedl1/5/2013



S what is the root cause of this amazing eventiere are few answers from the scientific community
except for very generic reasons such as mantle convection and subduction and mountain building due to
the collision of two continentd.will portray a sceario using the new collision model that creates

0NJ LILISR A OSa dzy Rnededices kirfsl vodalileNHcKa® goller® bebizéein the crust and upper
more viscous mantlds there any better answer at this tim@his postulation shows how easily very

strange surface events on Earth can be explained armed with the concept of trapped ices and volatiles.
Although this is still speculation, it is far better than the current speculation by geophysicists.

The Indian sulzontinent being attached to Antarcticaas in a very unbalanced condition in the lower
southern latitudesAntarctica had already found a balanced and stable position at the polar region.
When the final rift occurred the reaction forces were similar to a rubber band being stretched until it
breaks.The rebound propelled the Indian continent northward across the Tethys Sea where the oceanic
crust was probably very thin and elastis the Indian continent moved over this crust it either piled the
oceanic plate in front like pushing a carpet imigples or stacking it underneath the continent in layers.

The accelerated movement of Indian sabntinent was caused by a rather large hot spot that either
acted like a roller or lubricated sle@ihe hot spot was either under the continent before it beckway

from Antarctica or it was northward in the path of the moving continelfithe hot spot was in its path

it was more than likely located near the now existing hot spot of the Reunion Islands east of
MadagascarThe Indian continent more than likelyready had a hot spot under its plate and the
combination of the elastic forces of its rift from Antarctica combined to give it unstoppable momentum.

Current evidence for this hot spot is the Deccan Steps located in eastern India where major floosl basalt
surfaced to create unusual geologic formations. Other evidence is the separation of Madagascar from
Africa where possibly the hot spot in question under the Indian plate extended westward and lifted part
of the African plate to dislodge a piecCehe comination of the uplifting due to the hot spot and the
northward movement of the Indian plate causing sidewise friction pulled Madagascar away from its
supercontinent. Geological conditions under the Indian Ocean between the Reunion Islands east of
Madagasar and the Deccan Steps of western India indicate undersea ridges and seamounts that
possibly show the residual effects of the hot spot as it moved northward and eventually terminated in
the Deccan Stepdhe fast moving Indian plate and its hot spot rollere stopped by the Laurasian
supercontinent; but not until the materials that were pushed ahead became wedged under the
Laurasian continent to produce the very young and striking Himalayan Mountains.

IX.  Continental Drift

I £224S SyYyR 27T vda#es an@l icadTieédn e addiebskdli§ &orementioned reason
F2N) GKS 902MWIKAQASYAWAISINR LI | GS GSOG2yA0a ¢t a GKS
and mantle to create mantle material oozing from the smashed opening to displawsrer the

surrounding oceanic crusthen the dynamics of the spinning Earth sought a new equilibrium by

breaking apart, spreading and balancing the weight of the sgpatinent resting on top of the existing
oceanic crust or floating on top of the mantle
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But why did this supecontinent after breaking apart come back together again to create a new super
continent?In fact there is evidence through ancient orogenies and frozen directional magnetic data in
different aged rocks that this breaking apart atwming back together happened numerous timkss
estimated that the oceanic crusts were-ceeated 20 times through continuing subduction processes
and continental drift? Pangaea, the last and best known sugentinent, is still in the process of comgi
apart via the migAtlantic Ocean ridge and other minor rift regions throughout the glbbe.

A question becomes apparent. If the Earth is seeking equilibrium, why is it continuing to reverse

direction to seek this balance numerous times inits histaf8 R2Sa y 20 GKS 9 NI KQ&
process find an equilibrium point and eventually come to réstthe engineering world of controls, the

LINE OS&aa Aa 1 yehé@pfocdssikeepsodeghipangafing dnd changing direction to find
equilibriumWhe A & G KS 9 NI K @ampedsating &nd doBs@uiitl séekiGga nev@&tg?
tfFrySGlFNE a0OASYyOSQa FyasgSNI Aa GKFEd GKS 02y @dSO0GAODS
YIEyidt SQa I yR 02 ND@ anerdidisRisshatebrougtise adtich OflpRitetectonics on

GKS 9FNIKQa ada2NFIFOS Ff2y3 gAGK (GKS y2KMiett NI RAFGA
scientific thinking establishes that there is good reasorfor these denser, raised, granitic continental

platesto seek a globally balanced condition.

A good critic should stand back farther and look at the whole picflinere are possible mechanisms

GKFG O2dz R Ol dzaS GKS 9FNIKQa LX I GS §SCSomgoh Oa G2 O:
these mechanismsoccur in combination over random periods of time that can be measured in millions

of years.Their added affects could possibly cause reversals in the motion of plate tectanitence

the direction of motion is changed or reversed it is difficulthaige again until it comes against

something to stop that motionThat stoppage is the coming together of the continents agae

breakup of the next supercontinent starts because the balancing process hasampensated once

again.

X.  The Unending Plate Tectonics
I tAadAy3 2F (KSaS YSOKIyAavya (G2 ONBIGS 02y dAydz f

1. The combination of tidahcceleratiorforces of the Sun and Moon could be main contributors.
5dzS (2 GKS 9 NIKQ& GARIf TeadsBdSnad side gthelMikdhitoa 22y & f
face Earth. Due to tidal forces &arth, the Moon recedefromthe Earth- & (G KS 9F NI KQa&
rotational periodincreasedo preserve the conservation of angular momentudver long
LISNA2Ra 2F GAYSE OKIy3IAy3d PrbE® dreakedy the MéOn 9 I NI K Q
changing its distance and by the Earth changing its rotational period

The creation of the synchronized orbits of the Moon and Earth must account for the Moon

originally being substantially closer to Earth in the beginnifip@r marriage The early, larger

GARIFE FT2NOSa 02y i NR dypioSuBingihigherrayiphidtBs-adadSréquendiedzy G A Y 3
of tidal acceleratio2 y G KS 9F NI KQa &adz2N¥FI OSo
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2. The Earth could have suffered other major impacts but nalbsncompassings the first

YF22NJ AYLI O4 GKFG OKFy3ISR 9 kchdirfe But tRedshbi YR ON.
YF22NJ AYLI Ola O2dz R KI @S Ay TFfdzsSYyOSR (GKS Yl aa R
GKS 9FNIKQa (At G2 0K Sr ro@tiondlsiectanyseredoronbiBatidny R G K S

of these events can have major influences orsetting the equilibrium and changing the
tectonic plate directional characteristics.

3. Other influences could have been rogue bodies traveling insidantier solar system that
closely approached the Earth but did not impact its surfdé¢mir gravitational and magnetic
F2NOSa 0O2dA R KIF@S AyFfdzSYyOSR (GKS 9FNIKQa dAfdzx
f AGK2ALIKSNE | YRk 2NJ Y| Yy quidSurfagcaThikevéhBrduldhave G2 GKS
AKAFOISR (KS LRaAaAGA2y 2F 2o0fl GSySaa omo YAfSa R
NEaLISOl G2 G(KS aLAYy | EA& YR RSTAyAGSte ONBLIGS
because of the resulting elevatiammangesThere is some good evidence that such an event of
this mantle shifting occurred about 11,500 years ago that ended the last period of glaciation and
caused the Great Deluge catastrophe of numerous legeralso called the posYoungef Dryas
Periad.
The magnetic poles are displaced about 10 degrees from the spin axis Hiudse magnetic
poles are currently being measured to be returning toward the direction of the spih Exés.
spinning inner core with respect to the outer liquid core more thikaly provides the major
input of magnetic properties to the Eartti.the mantle shifted with respect to the corigs
induced and/or frozen magnetic properties would be retainiedt slowly realign themselves
with the current spin axis gparent magnéc source over timel will provide more details about
this very plausible event elsewhemdevertheless, here is another mechanism for the
continuance of changes in the plate tectonic process and the drifting of continental crusts.

The continual but gerrally small migration of hot spots with their lighter materials can cause mass

distribution changes in the lithosphere and upper mantle regi@ther mass ralistributions are

OFdzaSR o6& G(GKS LI IySiQa LIX I dSa O iilfidg.Rheyvd bubiding K S+ OK

processes are subduction between the ocean and continental ptatdsy accretion of wedges

between two continental platefOther small changes are causedrbgss wasting, the tearing down of

these mountains, with resulting changi elevation of théloating plates due tésostasy The mass

distribution of the various plates continualtjhanges both laterally and vertically as plate tectonics is

trying to seek final equilibriunSimilarto difficult cases in engineering controls K S 9 F NI K Q& LJ I G S
tectonic process of finding surfadel 3a SljdzA f A6 NRdzY 2y 9 NIKQa adz2NFI OS

GKdzy GAy3¢ RAFFAOdA GASad
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XlI.  Coriolis Effect on the Continents !

Finally, many scientists cannot sense how the very thin planetary crust withagularities can cause

major movement of the continents and surface plates by an imbalanced conditencrust represents

2yfte | dAye FTNIOGA2Yy 27F (T SeiravayDMNhinkirg it Nab dodynamicd 2 F 9 |
properties.They sill want to depend solely on the convective mantle to cause movement of the plates

on a continual and random basiBhe movement of the plates certainly does involve a convective

mantel but is driven more by the Coriolis forces setup by the spinning Hdrtise are the same forces

that create the weather patterns or cells at different latitudes and at opposite sides of the equator.

In Quito, Ecuador, on the equator line it is demonstrated to tourists how this Coriolis forc& hets.
demonstrator fills aigk with water and moves it about 12 feet on one side of the equator hsehe

sink drains some floating leaves indicate the direction of the final vortex of drainingThed. the

tourist guide performs the same experiment 12 feet on the opposite sitthe equator lineThe vortex
spins in the opposite directio®n the northern side of the equator line it can easily be noticed that the
leaves spin a little faster near the end of drainifige amazing reason is that the northern latitudes
have large and more massive continents creating a noticeably bigger Coriolis affect only 12 feet from
the equator.

This experiment in Quito is testament to how powerful the Coriolis affect is when applied to an entire
continental land mas€Once movement of a sup@ontinent or plate is started the resulting momentum
powers the initial direction of movemenit is like a large, weighted raft floating on thick honey and
being moved laterally and also spun by a continuously changing wind.

The Coriolis affect createhe random spinning motion of weather cells of similar sizes because the
gaseous atmosphere is easily sheared; this shearing cannot happen with hardened, rocky plates and
dense, granitic continent§.he whole continent must move together until a crack &risi created

where shearing or shoving can then very slowly begin between the two resulting platese powerful
Coriolis forces are relentless and will only stop if the Earth stops spinning.

¢KS Y2al LINRBoOoFoOotS ol f | yOA ¢guffacewWouldibé Sfaily2qal disfiiBufiana 2y
of the continents both in longitude and latitude on both sides of the equatso, the continents would

have to be broken in smaller pieces to represent something similar to very large weathef belis.

mostsubduction processes, mountain building, expanding rifts, and plate tectonics would end.

But this static condition is very unlikely and definitely will not occur in human histomyore likely

static condition of the surface plates will occur when plaBatth runs down on heat generated by

radioactive decay and residual heat from its formatidhen the mantle loses its convection and fluid
characteristicsln the analogy of the floating raft, the honey will dry out and become as hard as rock.

Likether TG GKS O2ylGAySyida ¢gAiaff GKSy o6S addzOl Ay LI I O
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Xl. 31 OOAA T £ OEA %AOOEGO 611 AOEI A - AOAO
Planetary scientists have another aggravating probdémeasoning where Earth obtained all its water

and atmosphereAll of thevolatiles for the terrestrial planets should have boiled away since they were

so close to the hotter regions of the prostar disk and the source of theThauri solawinds when the

star begins to fuse hydrogeifihis seems to have occurred on Merguthe Moon,and to some lesser

degree on Venus and Mars that only have.&@ospheres and little wateiThe large amount of water

and nitrogen gas found in the early atmosphere on Earth are a mystery that hopefully can be resolved

by the subsequent collisiortf comets that delivered these lighter volatiles after the Sun cooled down.

However, the most recent data of cometary probes revéiadd comet composition is as dry as a bone.

The coma and tail of comets is not water but charged dust partibkgsare emitted by jetsof charged

particles This ideaof comets bringing water to planet Earttas serious doubtf not already totally

refuted. ¢ KS GRANIE ayz2golffé O02YSU KIFa 0SSy adzZlJ FyaSrt
particles especially whreit comes closer to the electrical field of the Sun.

The accretion mechanism that supposedly created the inner rocky plahéig solar systemvould not

allow the buildup of volatiles; the majority of volatile materials would be drixahbefore havig a

chance to be trapped inside the forming molten silicatearmfmantle. There is a better chance for the

newly forming Earth to gather ices and gases from the pstéw disk if it resided in the neighborhood

of the Main Belt of the asteroids whichabout 2.7 AU, almost 3 times farther than where the Earth is

now. The original differentiation process would bring the volatiles to the surface where they would

remain as gase#s the surface crust begins to cool and solidify the increasingly thickeisptreoe

AKAStRa GKS {dzyQa Nrea lftft2gAy3a o1 SN G2 O2yRSyas
surface.The convection process of water vapor and liquid water will also accelerate the transfer of heat
FNRY (GKS 9F NIKQA & deddlf, hatddnekcBubtLIA y 3 G2 ONBIFGS |y

When the Impactor, composed mostly of ices, struck Earth orbiting in the Asteroid Belt, it brought more
volatilessuch as water, carbon dioxide, methane, and ammamidhis planet.Much of these volatiles

would become trapped inselthe molten mantle to later be added to the atmosphere through

secondary differentiation and volcanisé.K A & yS¢ O2ff AdA2y Y2RSt LINRJARS:
original cooler position in the protstar disk and adds more volatiles from its Impaciire new orbital

region, where the Earth was+ecated 600 million years after the birth of the star was much cooler and

O2dzZ R GKSyY &dza dl A yNoimgchani8n shdh Ks@dmets iaiirgy &ldwK & Rt to

provide its water and other major gas of N and Q are required, although comet strikes are not ruled

out.

To further collaborate this concept that the Earth did not receive its majority of water from comets was

verified after a space probe acquired materials from a comet and brought ttesrk to EarthThe

isotope ratio of water in the comets did not match the isotope ratio of water found on Earth seriously
jdzSaGA2yAy3a GKIG O2YSGa O2dzZ R HoeveitfeSeattSkhy | NB & 2 dzNJ
GRANIL & ay260!I ff ¢éthe®ewessspace poDaizhddiByRomietF révBaid extremely

dry conditions with littlewater and other lighter volatiles.Lighter volatiles can only come from original
d2dzNOSa F2NX¥SR 0Se@2yR W (2 o !'! Qa WWNRySunivkissidd dzy @ |
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H 11 Qa AF Al I NNAGSR ¢St | FTabrinlageKThis ded collish a&a i Sy
hypothesis provides the answer to why this rare solar system esfean inner planet like Earth rich in
volatilesdid occur.

XIll. Reasons for a Martian -Sized Rogue Planet or Impactor

This unique collision hypothesis has some convincing threads of evidence that are all conBetteu/
respectable planetary scientist will argue as to where the rogue planet or planetary system with
satdlites came fromThis basic gap in the hypothesis must be cloBedreminded, the nebular
hypothesis that tries to address the Eatfoon system with its own Impactor has the same problem.
¢CKS ySodzZ  NJ 0KS2NRAGAQ |y aesSigelofMaige dbjedtsicoming thgether Y LI O ( -
after the main accretion phase that formed each plarigiere is no computer model for this answer if
the program starts with the protstar disk conditiongr 600 million years after the birth of the solar
system There are two current academic ideas for the origin of a Martiemad Impactor that hit Earth
and formed the Moon via the accretion of its deb@ne is the Nice Model and the other is the
Lagrangian satellite collisioNeither model can be connectedmsistently with computerized
simulations to the overall nebular hypothesihese models have other issues, too.

A. The Nice Model !

The Nice Model reveals the weaknesses of the nebular hypothesis of solar system formation
that are virtually impossible to aftessin anysimpleway. The Nice Model is a very recent
computer simulation in 2010 that portrays the dynamical evolution of the early solar system by
proposing the migration of the giant planets from an initial compact configuration into their
present laecations.This model attempts to explain the Late Heavy Bombardment of the inner
solar system by combining the concept of the Oort cloud and the existence of populations of
small solar system bodies found within the Kuiper bEtfte NiceModel also attemptsto explain

the Neptune and Jupiter Trojans, and the resonant triieptunian objects dominated by
Neptune.

The Late Heavy Bombardment (LHB) using the Nice Model as its reason has difficulties re
producing a Martian size body that could be perturbed towtrel inner solar system and

provide the Impactor for Earth during that period when the solar system was about 600 million
years old.

The Nice model also tries to patch a basic crack in the nebular hypotHesisdid Neptune

form on the frozen edge of theolar system at 30 AUXhy was there so much material at this
distance and what energy source created its rocky céréypical protestar disk dissipates in

much less time than it would take materials at this orbital distance to accrete into a giant.plane
Uranus at about 20 AU has the same issues.

The Nice model is very creative and intriguing, but presently is not favored by all planetary
scientists Among its numerous problems are:

Pagel6

Copyright © 2012 Douglas B. Ettinger. All rights reserved. Revisedl1/5/2013



1. No indication of how all the outesystem satellites and Kuiper bebjectsare
produced;

2. No modeling from the nebular hypothesis that gives a compact configuration of the
outer planets being between 5.5 and 17 AU;

3. No supporting reasons for its initiabnfiguration requiring a planetimal disk totaling
about 35 Earth mass andranging from 20 to 35 AU from the Sintluding
observational data for protstar disks

4. Difficulties with about 50 % of the models having Neptune and Uranus exchanging orbits
and weakening the concepirbital crossings of planets of this size arghly unstable
with perturbationscreaing longer elliptical orbitsthese perturbations increase the
number of orbital crossings that keep increasing instability and the chances for removal
from the solar system;

5. The Nice model does well in creating M&elt asteroids and the Trojan asteroids at the
Lagrange points of Jupiter and Neptune, but cannot explain their typical composition of
heavier metals and minerals requiring very high temperatyrasd their consistent
collisional characteristics.

Insum¥ NBEX GKS bAOS az2RSt OSNE ONBFGAGSEt & NBLINER:
conditions, if one can believe the initial conditions that were ugéw initial conditions were

merely chosen to try to match the present conditions after running theeiststumerical

modeling hardware and softwaré.is questionable that these initial conditions match any

points in the evolution of the solar system using the nebular hypoth&his.model reproduced

planetisimals for the Late Heavy Bombardment, but n& taquiredMartian-sized Impactor.

B. 40T EAT 3A0AIT 1T EOA AO %AOOEBO , ACOAT CE
Another very recent concept which surfaced about 2010 is a THyjea satellite that

accompanied early Earth at its L4 or L5 Lagrangian pidirg.massive satellite was eveally

perturbed by the other planets and moved toward Earth and collided creating the same

Martian-size collision scenario with Earffhe idea has two basic problems:

1. The collision should have occurred during the late heavy bombardment (LHB) period
600 million years after the birth of the solar systeithis satellite of such large mass
would have been perturbed from its L4 or L5 point long before this tifoethese
Lagrangian points to be gravitational strong enough to collect such a massive object, the
Earth should have already been formed includiKg® & dzo 2SO0 &l ai%Sd t AGS |
Impactor.But, if the satellite was already formed then its mass would be too lkarpe
corralled at these Lagrangian poinBridence at the outer planatiGagrangian gints
reveal that only smallgplanetisimalssized objects are captured and maintained in
these zonesLarger bodies would be too easily perturbed by neighboring planets.

2. If two such bodies of Earth and Martisize did reside in the same orhiihe possilility
of their collision is remoteMost likely, they would form aynchronized orbit siilar to
the EarthMoon systemIin fact, this iexactly what the new collision model is
suggestingt KS 9 NI K Aa (1y201SR Ayi2 GKS az22yQa S
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synchronize with the Moon as they pass each other periodick#jll quote a paragraph

from Wikipedi@d & & ladrdindgah Pointvhich reveals the mechanism for the Earth

and Moon kecoming a synchronized unit¢t KS 9 NI KQa O2YLIl yA2Yy 2062
is in a relationship with the Earth which is somewhat Traéike, but different from the

true Trojan.This asteroid occupies one of two regular solar orbits, one of them slightly
AYFEESNIFYR FFLadSNI GKFy (GKS 9ldsdwkr®ke 2 NDA (X
asteroid is in the smaller, faster orbit; and as Earth approaches, it gains orbital energy

from the Earth, and moves up into a larger, slower orbithen falls farther and farther

behind the Earth, and eventually Earth approaches it framdther direction.Then the

asteroid gives up orbital energy to the Earth, and drops back into the smaller orbit, thus
beginning the cycle anewhe cycle has no noticeable impact on the length of the year,
0SO0IdzaS 9INIKQa YIa% XNAYSASNRNBE oKt YARYpPOH/

bSAOGKSNI 6KS bAOS Y2RSt y2NJ 9FNIKQa ¢NRa3+y alds
size body that collided and4#e 2 O} G SR 9 ThiNJiekti©idoea eékpldiniad pide

evidence for the source of this ubiquitous Martiaize objectThe source is postulated to be

OF LJWdzNBR o6& (GKS {dzyQa az2ftl N aeadasSy ySIN 4KS oS
new explanation is a huge break from current academic thipkind will require a new

hypothesis about star system formation to be presented latethese journals

XIV. Other Origin Models for the Moon

Four major categories of origin models exibe binary model, fission model, collision model, and
capture model.The collision model is currently favored although research from NASA leans heavily
toward a special brand of the capture mod&he new collision model favored by this paper actually
incorporates a capture model since the falling Earth after being sinactkaseorbital velocity near the
orbit of an existing planet, we now call our Modrheir capture mode allowed for a slow transfer of
energy so that a common synchronization occurrétie collision /capture model of éhpaperhas not
yet been consideretdy NASA.

A. Binary Model

The binary model is simply the same process that created the regular satellites of the other

planets: Jupiter, Saturn, and Uranddis process is what would be expected in the standard

solar system formation with the Moon formingbdr NIi 2 F G KS 9 NITKeQa y So dz |
situation of the EartiMoon system is generally believed to be unique, thereby causing the

development of the other three basic lunar origin moddlke satellites of Earth, Mars, and

Neptune are not considerecakgular due to the nature of their unusual orbital

inclinations/distances, large mass ratios, and the irregular shapes for the Martian satellites.
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B. Fission Model

¢tKS TAaAA2Y Y2RSt ¢l & F2N¥VSR o0& GKS LI NIAFE as
Pacific OcearAt the time of its acceptance during the Apollo era in 1969 the model of plate

tectonics and mid ocean ridges was still a hypothésispidly spinning viscous body that is

required was discovered not to be dynamically possible, and itsdsp&2.5 hours per

revolution could not possibly slow to a 24 hour day in 4 billion years.

C. Currently Accepted Collision Model

The curent collision model of the 198&bhad the main objective of explaining the similarity in
0KS RSyaAte 27 yiRKSi S NaiKEpSQHMnpfigicauld @lso
explain their similarity in oxygen isotopes found in their cruststrong selling point of this
model is that a computer simulation of a pretooon impact into the Earth produced a
desirable outcomef an accreted MoorHowever, this simulation required a rapid spin rate of
the Earth in order to achieve adequate angular momentum for the orbiting M®bis rapid
spin rate has the same problems as were mentioned for the fission madether problem
with this model is that the Moon rocks did not show signs of vaporization in its chemistry.
Vaporization of materials in such a collision is expected, but no lunar material had been
subjected to temperatures in excess of 1280

Thus far the Moon lacks wexr bearing minerals which contradicts the common origin idea, since

Earth has an agueous natuleater Moon landings and probes have revealed that water exists

on the Moon; however, it is believed to be just a surface dus#ngajor dichotomy develops

with these factsOn one hand, the similar densities and oxygen isotopes beg for a common

source; and, on the other hand, the agueous Earth minerals verses the very dry Moon beg for

different places of originThe collision hypothesis of this paper answihiis dichotomy.Oxygen

for both bodies can come from the same cloud in similar tirde8erentiated water was not

driven off by the heat of the protstar because Earth originally resided in a farther, cooler orbit

between Mars and JupiteMore water waghen added to Earth by the cold, ices of its major
Impactorcoming from the outer reaches of the solar systéxrdusting of the water mineral on

az22yQa Adz2NFI OS Aa LlRraaAirofS RdzS G2 a2YS I 1jdzS2dza
that followed Eail K YR ¢l & a¢SLWi o0& GKS az22y | FGSNI 9 NI

D. Capture Model

The capture modehas the Earth and Moon forming as totally independent bodies, sharing only
agravitationalbond¢ KS a2 2y Q& dzy dza dzkefuiatérial brbifNIBES & AT S A da
comparatively larger orbital distance, and its tidally locked orientation all suggest a possible

capture origin¢ KA & OF LJidzNE Y2RSftf A& b!{!Qa FI@2NRGS adi
Systent. The model fell from favor about 198%he gregest difficulty is the dynamics of the

capture event itself.

G¢KAA SOSyid Aa GeLmAOoOrftte AYFIIAYSR a | FNBSte
power of the Earth literally slowing the Moon to the point that it becomes permanently
& O LJGiduNaBoEentric or Earth centered orblthe difficulty with this proposition is
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primarily the relative size of the Moon compared with the Eafithe kinetic energy of the Moon
which would be required to be dissipated in order to facilitate a captur@iis immenselt is
felt that the capture event window would be too brief to allow this amount of energy to be
RA&aALI 0§SR T NP Y(htipKarér dgy. comMdunasrinik-godebsby Powell)

A possible solution to the slowing problem is the gas drag miodibls model utilized a
combination of unusually dense gas and a considerable number of sizable planetigkmals.
denser hydrogen gas was first useethuse gaseous disks of gas were discovered by telescopes
around some Tauri starsThe sizable planetisimals were chosen to simulate what is currently
known about the minor planets and other planetisimals in the Kuiper Be#.conditions in the
KuiperBelt were felt to comprise other regions of the early solar systélamping was

observed better without the dense gas for a computer run of 1000 years.

When the gas drag model was added to the dissipation slowing process, capture was still found

to be tooenergetic for the EarttMoon systemThe new collision hypothesis of this paper also

requires a capture mechanismhe falling Earth after being ejected fromadriginal orbit gained
2NDAGEHE @St20A0@ ySIFN (KS abgid gloSsiencBuntbwitiiid £ NBE I A 2
body ofsimilar orbitalcharacteristics Then their orbital velocities and shapbscame

synchronizedver someperiod of timethat did not require a fast slowdown.

The orbital velocities and elliptical paths did not match, betevclose enough for gravitational

forces to interactOvera definiteperiod of time of the Earth passing the slower Moon each

orbit animpulse momentunmexchangdrom the interacting gravity forcewas created This

momentum exchangeaused the Earf Zloddy to decreaséncrementallyand lesserihe

elliptical shapeof its orbit. The passing Eartéwventuallymatchedi K S a 2 2 yrieEFEarh ND A (i @
indeed had plenty of time for transferring kinetic energy and angular momeiuetween itself

and theMoon. Theprocess toola certain determined amount airbits to achieve

synchronization of orbital velocitincethe two bodiesremaired much closeto each other
thantoday¢ KA a ySg OF LIidzNS Y2RSf fa2 | RRNBaasSa GKS
matchingthdi 2 ¥ 9 I NIi K Q & Th&r§ islzio aeRdN@r thém td dhatcly'sthde these bodies
were not created from the same vortex in the nebular disk regiofrom any secondary

accreting disk

¢tKS a8y OKNRYATFGAZ2Y 2F (KS 9 hinkvesiyawawike y 2 ND A
fashion using the Earth as a focal pointof eachwa®RS Y2y A G NI 6§ SR 6& 9 NI KQ&
3753Cruithne 3753Cruithne is synchronized by exchanging a slower outer orbit with a faster

inner orbit each time the faster Eartrapses. The difference between the Moon and 3753

Cruithne is their massed he gravitatioal pull between the Earth and Cruithne does certainly

exchange kinetic energy, but not enough to align the two bodies to achieve similar orbital
velocitiesover timelike what happened to the Moon and Earth
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XV. . | 3 10sign and Evolution of the Earth -Moon System

b! {! Q& a-diip O B¥f dzi A2y 27F (K QridinzahdlEdGlutior af theSEdrhT OK | LI
Moon Systen?, makes some very intesting points that atually corioboratethe new collision

hypothesis of this papeihese points are expressed as 1) narrow limits of capture, 2) the accretion of

existing satellites by the captured body, and 3) actual dating records of rocks providing the most direct
information on time and type of EartMoon encounter.

A. Capture within Narrow Limits

G/ I LJGdzZNB NBIljdzA NBa G(KIG GKS o02Re@ FLIWNERIFOK GKS L
narrow limits Thus if a body approaches a planet in a random orbit, the chance that th

approach will immediately lead to capture is very snidtle most likely result of the encounter

is that the body will leave the region of the planet with its orbit more or less changisd.

probably this fact which is behind objections to the captiir& S 2°NE ® ¢

From the laws of Kepler, it is known that a body leaving the neighborhood of a planet after a

close encounter will move in an ellipse bringing it back to the vicinity of the orbit of the planet,

once or twice forevery revolutionNASA in attempting to save their capture model claims a
ddz0aSljdzSyd SyO2dzyiSNI gAtf 200dzNJ I aK2NNBYR2 dza f
the probability of final capture to approach unitf ASA even cites a general theorem fwit
specificexceptionsf A F (62 02RASEA Y20S Ay ONRaaAy3ad 2NDAGE
SPSyhGdzZl f NBadz G 6Aff 0 STheberaie ddissuesn@tttish 3 A 2y 2 NJ
thinking.¢ KS G K2 NNBY RZ &&t O ILINBdsFeas¥sss Rrébabiligbedals®

the long elliptical trajectories of the already perturbed body become increasingly perturbed by

the crossing of other orbital paths in the solar systénk S a4 LISOAFTAO SEOSLIiAZYya
indeedthis issue.After numerous elongated elliptical orbits the chances increase that the body

will be perturbed by other planets and be ejected to infinity or outside the solar system.

b! {! Qa FLILINRIOK G2 GKS OF LJi dzNBs bdiRiReSdndomOOS LIG a
orbit and does not possess resonance with the Edrty. G KA & LJ LISNR & Ol LJi dzNB
notrandom.9 I NI K Qa 2 Ndplandr arfd almostHaraldl withisc®se encounter ain
assumed0,000 kilometergrom the Moon. The nearly concentric orbits over a very large

number of orbits can then produce the necesssynchronizatiorfor captureand the Moon

orbiting the Earth

B. Accreting Existing Satellites

The NASA article does make an excellent point that a close encourgdargfe body can

possibly accrete existing satellites that Earth may already posbessexamples of this type of

scenario are cited as Earth and NeptubeS LJ(i dzy SQ& dzydzadzl £ alF GStftAGSE
captured and accreted other satellites that Nep&upossessedhis accretion could have

dissipated enough kinetic energy to allow its capturkis accretion scenario also gives reasons

F2N) bSLINidzySQa €01 2F NB3IAdz I NJ &l HobthefsameSa aA YAt
reasons Earth lacks moal size satellites with normal orbitShis accretion model can be the

NEFaz2y F2NJ az22yQa aftz2¢giy3d @St20A0Ge& F2NI AdGa OF L
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lava.This idea adds to the possibility of energy dissipation, but still requires samgatiore
than a random Moon orbit for celestial mechanics to perform its task.

Ly GKS OFasS 2F (GKAA& LI LISNDRa ySg OF LIidzNBE Y2RSt X
more Impactorsfor the Moon assuming that some of these satellites were carrledgawith

9FNIK a AG TSttt Ay dhebRatdiidgalonRiithicliSional deBrig Qa 2 ND A
would then eventually be swept into the Moomhe possibility exists that the Moon may also

have had one or more existing satellites of its owhesesatellites would eventually be

perturbed to either be ejected from the system or collide with the Moon or Edarttis type of
arGSttAGS O2dz R LINPDARS (KS dzydzadzrf €1 NBS ONJI G
occurred much later than the LHB tirperiod.

C. Actual Dating Record

Any possible scheme of a capture model for the Moon and Earth can be taken lightly unless it

Oy LINRPRdzZOS NBlFazya F2NJ GKS | Oddzrf RFEGAY3I NBO2
surface, and the incidence of meteoritapacts. Standard lunar history is based on Apollo
fryRAy3a GKIG NBGSIESR Aaz202LAO0 RIFGAY3 2F (GKS
intense bombardment over the next 100 million yearke filling in and solidification of the

mares occurred owethe next several hundred million yeaihe formed mares were then

evenly and lightly cratered from that time until the present.

The oldest materials discovered in the solar system, 4.6 billion years old come from the
radiometric dating of meteorites faud on Earth which are thought to come from the bragk

of asteroidsThis is consistent with the ages of the oldkabwn terrestrial and lunar samples.
The oldest minerals analyzed to date on Earth are zircon crystals that are 4.4 billion years old.
The® oldest materials were part of the primordial soup or source material for the planets and
satellites that were uniformly mixed within the original solar nebidance, the birth of our star
and its system including the Earth is indisputably given asillignbyears’

A small listing of the most prominent evidence of this age is:

Rocks returned from the Moon (4.4 to 4.5 by);

Martian meteorites landed on Earth (4.5 by);

The tracks of high energy cosmic ray particle impacts;

Dating of the decay of the edglst terrestrial lead reservoirs (4.53 to 4.58 by);
Helio-seismic methods for dating the Sun.

a s wbhPeE

Any history of the early solar system must not only deal with its birth but with the Late Heavy
Bombardment (LHB) period occimmg 3.9 to 4.1 byaThis LHB period is confirmed by crater
counting that includes studies of their accretion through density distribution, size ranges,
velocities of their impacts, overlapping,-neelting characteristics, and the related sizes of the
impacted body.This crater counting is then compared to the age of melted materials on the
Moon caused by thisHB orunaway accretionStudies from space probes confirmed that this
period of heavy bombardment occurred on the Moon, Mars, Mercury, and poshiblyatellites
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of Jupiter.It is assumed that the entire inner solar system was affected by this intense
bombardment. 2 i K GKS NBOSYyid bAOS ¢KS2NEB YR GKA& LI L
to address in different ways this unexpected chaos in tb@ @illionyear old sair system.

The Apollo Mission also dated the mare formations at 3.2 to 3.8 ®gi@nce has produced no

adequate theory for a heat source that could produce liquid mare flows for this long period of

time. The Moon is considered tamall to have retained its primordial heat of formation for

much longer than a few 10@illion years.The LHB period would certainly have heated the

az2z2yQa adaNFIFOS (2 adzomadlydAlf RSLIGKazX odzi RATT
at a congilerably shorter time than 600 million yeaf$ASA research attempts to justify such a

long term event by using a hypothesis that tidal heating caused this prolonged heating because

GKS az22yQa 2NARIAYLFE 2NDAIGIThis pRopoidnlisyaléoSvhas | & Y dzO K
KFELIIJISYSR | O0O2NRAY 3 (2 KA, autfodla d& Nirfpergd& smeO2f £ A a A
¢CKS 9FNILIK {(SLIW LIFHaaiyda GKS az22y 2y SIFOK 2NbBAU
orbital velocity.The Earth and Moon could initiplhave been less than 90,000 kilometers apart

GKAOK g2dZ R KIFI@S LINRPRdIZOSR AYYSyaS GARFE KSFGAY
mares in a semmnolten state.

However, computations later in this paper indicate that this synchronization of orbital tiekci
occurred over a very short time of about 30,000 years. The time for the Moon to then orbit the
Earth and find a stable orbit at about 240,000 km was very brief. Due to the current receding
rate for the Moon the distance would have increased to akidif®,000 km a8.8to 3.9 bya.

This amount of distance would certainly cause greater tidal accelerations but not enough to
maintain molten mares on the Moon.

b! {1 Q& FINIAOtSa adrasS GKFG | 3F22R Ll2adhaoAiftAde
Moon residing close to the Earth for a considerable time and at a distance of 5 to 10 Earth radii.
Energy dissipation would then take place at a more modest rate not requiring more runaway
accretion.Data from Apollo missions support this scenafiddiional collaboration comes from

GKS 9F NI KEKSIERMOAGEE 2F LINSASNBSR aSRAYSylGa 2y
period and earlier could possibly be the result of the extensive andllsting tidal effects

associated with this proposed lunarND A G | £ °Figdyipathiesisdifhis papeartially

supports this idea of lunar orbital evolution, but adds an additional energy or heat transfer to

at26 GKS 91 NIKQa @St 20A08& o0.9mLphieruseKsSA NI 2 ND A (&
O2YLJzi I GA2y GKFd AYyRAOFGSa (GKS az22yQa 2NDBAG o
of 90,000 km ta larger orbit 0240,000 km. Intense tidal heating certainly did not last as long

as600 to 800 million years to keep MgoQ & Y | MdSlten ual&ythe depth of heaiigwas

very substantiafor slowing the Earth

Apollo exploration led to other interesting discoveridse external magnetization of the

az2z2yQa ONHMza (X GKS fFNHS L} aAdfodndinsgdbingoh G GA2Y I €
impact basins, and the low velocity or subsonic impacts related to efficient differentiation of the

surface materiald. a8 OKSYS F2NJ GKS az22yQa 2NDBAGLE S@2f dzi A
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During the first encounter and first seriesmasses of the Earth with the Moon in their newly

shared orbit, major impacts occurred on the Moon due to the collisional debris and possibly

a2YS 2F 9FNILIKQa 2gy &l (ithetime peBadl of 3.8tb 4.1 byaSFaidbis 6 NP dz3
eventisrecoRSR Ay GKS |13S 2F GKS 02 ythekadiSmetiiceiies2 f RS & (i
of impactmelted rocks collected during the Apollo mission, and corresponding crater counting

on Mercury and MarsThe ages of some meteorites and asteroids created duhisgperiod

have yet to be confirmed.

The Earth after its collision in the Asteroid Belt still retained its internal dynamo of interacting

solid and liquid iron core partslence, the youthful, stronger magnetic field with its
magnetosphere was carried it 1 KS a22y Qa SYy@ANBYYSyYyd FFGSNI 9|
original orbit.This terrestrial magnetosphere would then envelop the Moon during eacly

LI da FyR ftA3IKGEE YIFIAySGiATS GKS adthwaQa Y2t GSy O
bombardment andyradualsolidification.lt was found by the Apollo mission that the natural

remnant magnetization of lunar rocks are in the age range of 4 to 3 billion years ago which
accords with thisideat KS a22y Qa ONMHza(d ¢l & Llaaiode KSIGSR
continuing but considerable less frequent impacts of planetisimals as the Moon swept clean the
material brought into its environment by Eartiver a period of several million year8 primary

source of heat would have come from the tidal heating cegdbetween the Earth and Moon

due to their initial proximity of 5 td5 Earth radibut only for a very short period of timé&he

new collision hypothesis computes a distance of 90,000 km or about 15 EartAceadiding to

0KAA& LI LIS NI &init@lliclos® piiximity brtyyadted @lfout 40,000 yeatdter the

Moon finally began orbiting the Earghortly after the 30,000 yeatbe new orbital distance

became240,000 km and continued to graduaithcreaseto 270,000 km by 2.9 to 3.0 bya. The

het @ ISYSNIGSR o6& GARFTE I ddifgithaiNidheparddénozy (KS a2 2
sufficientto maintain partially molten mares. Other heat sources are necessary such as

continual impactsvhich do occur according to this new hypothesis

This new ype of capture model being describatboK St LJAa (2 SELIX I Ay GKS a22)
STTAOASYG RAFTFSNBYIGAIFIGAZ2Y 2F GKS a22yQa NBI2f A
impact maresThe regolith is an unconsolidated residual or transported matehia tverlies

the solid rockThe regolith of the Moon is considered very ancient since little erosion or plate

tectonics is available to keep churning it as happens on Ealitthese phenomena require

Impactors withsubsonic relative velocity in order firevent a net loss from impact craters and

avoid a wide dispersion of a dense Impactor céréow velocity impact can create the mascons

found in the center of impact basins.dzS (2 GKS a22y Qa chéoRrdharvandia G KS
not as molten as Earf dsdhigher viscosity retained these low veloditypactorcore materials

in much their present form and at higher levels under the crust and mare lava reseGaing

major impact mares do not have mascons which can be explained bylsgmaetorsnot having

very large, dense core$here is no need to expect homogeneityimpactorcompositions and
crosssections Since the Moon possessed no plate tectonics or a large heat sink in the lower

portions of its core, no migration of these mascons would ¢ake place.
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The lower relative impact velocities aresitl) 6 & GKS 9F NI KQa OF LJidz2NB Y2 |
of planetisimals roughly paralleled the orbital path of the Moon and roughly equaled its velocity.

This combination caused rather consistent lowdati@e impact velocities as opposed to any

random trajectory of an Impactor encountering the Mooor this reason other continuing

impacts for the next several hundred million years would also have lower relative velocities as

the Moon swept the environmnt clean.

A NASA article concludes from the regular distribution of secondary bodies in the solar system,
GKFG GKS 9FNIK KFR Yy 2NX3AYIl Extrapdlafidd frdamkhé S a2 4G S
Uranus system to Earth suggests that Earth shoul@ Ihaad a group of perhaps half a dozen
small bodiesThe article discussesiditionally that this group can be larger toyaddnga group
obtained by using an extrapolation of the Martian systétence, Earth may originally have had

a total of 5 to 10 norral satellites.The new collision hypothesis supports this idea only partially.
The Martian satellites are irregularly shaped and possibly resulted thierdebris o | NI K Q &
collision withits Impactorin the Asteroid Beltd  NIi K Qa NI 3 dzat lirdwére gttt A
f ST adNIryRSR Ay GKS !'aGSNRPAR . Stid adzOK I a
ejected to other parts of the solar system.

0Sa
/ SN

XVI. Summary of Apollo Mission Findings

A summary of the previous presented facts shows howtherewd A aA 2y Y2RSt adl O01a d
most currently accepted collision model.! { ! Qa O LIJidzZNS Y2RSf KlFa FlLffSy 1
ideas that are compared with the capture phase occurring soon after the preceding collision phase of

0KAa Llypoth&sNna Ke

b ! { !'CQlsion and Capture Models Supportin
the Facts Revealed by the Apollo Mission

New Collision Model with Pos€Capture Supporting
the Facts Revealed by the Apollo Mission

1. Requires narrow limits of capture for a rando
orbit; not enoughtime for necessary energy
dissipation.

1. Mode of capture provides ample time for
synchronizing orbital velocitie$he slowing
problem is resolved.

2. The closer the encounter the more difficult ar
the limits for capture.

2. The predicted closenes§ original orbits allows
for repeated impulse momentum of thgassing
Earththerebyredudngits orbital velocity gradually
over time

3. Accretion of all existing Earth satellites by the
captured Moon is possible after initial accretion
of collisioral debris.

3. OONBilA2Z2Y 2F az2vyYsS 27
of the collision debris can occur after Earth carrie
(KSaS 02RASAE Ay(G2 az2y

4. 0Oldest age of Moon and oxygen isotope datir
YI G§OK 91 NI KQa sirhilarpladds y 3

4al GOKAY3 GKS 9 NIKQa
of origin is not requiredThe Earth was
captured/formed in a different orbital region from

Copyright © 2012 Douglas B. Ettinger. All rights reserved.
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b I { !'CQ{sion and Capture Models Supportin
the Facts Revealed by the Apollo Mission

New Collision Model with Pos€Capture Supporting
the Facts Revealed by the Apollo Mission

and times.

the Moon and timedor various isotopesanbe as
different as 50 to 100 my.

551 Ay 3 2 ¥nsa@adesng datelHgaw
Bombardment (LHB) at 3.9.0 bya after the
initial formation byaccretion 4.6 bya is caused b
events explained in the Nice Theomhe LHB is
not correlated to the current collision model.

5.The LBH is directly treffectof B NIi K Q& ¢
with another large bodyEvidence is the matching
I3S 2F GKS 2t RSad ONI
continents.These original granitic basalts solidifie
close to 3.9 to 4.0 byahis collision created most
of the planetisimals that bombarded lo¢r parts of
the inner solar systenOther major planetary
impacts are possible such as with Marst perhaps
a little laterthan the LBH period

6. NASA has proposed that the remnant
YIE3AySGAT A2y 2F az2zz2y
the stronger heliemagnhetosphere and/or the
9 NIIKQa YI 3y S 2-adiikgSnds
re-solidifying period.

6. The new collision model supports a very moltel
and more magnetized early Eartfhe proximity of
GKS 9FNIKQa YI3IySizalk
magnetizedi K S a @-theft€iFurfaces after
the LHB and afteintensetidal heatingandduring
the long term sweeping of smaller Impactors for
600 million years or more

7. The results of mascons centered in impact
basins, and circular rims are subsonic velocity
impacts.There are no substantial reasons for
these low velocities.

7. The posticollision capture model definitely
provides a mechanism for both slowing the Earth
and its accompanying satellites and debris strean
Also, their orbital paths would matainaking lower
impact velocities possible

8. Lunar rocks of the mare formations indicate
melted surfaces lasting from 3.8 82 /3.0

billion years after the LHBhe explanation is tida
KSIFGAY3 RdAdzZNARYy3I az22yQa

8. This capture modeloesnot provide enough
period of time and close proximity of the bodies t¢
create sufficient tidal heatinfpr longer periods
The stream of collisional debris brought by the
captured Earth could very likely been swept by th
Moon over a long period of 600ilon years
causing contining re-heated re-melted, and re
soldified surfaces.

hP ¢KS AGONI GSNJ O2dzy i A
the ages of impacted surfaces on the Moon anc
Mars do not entirely match the LHB period.

9.¢ KS & ONJ G SNJ O2alelf forkhg 3 £
Moon and MarsMars had a larger orbit which
needed much more time to perturb, attract, and
sweep collision debris from an orbital span as lar

Copyright © 2012 Douglas B. Ettinger. All rights reserved.
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b I { !'CQ{sion and Capture Models Supportin
the Facts Revealed by the Apollo Mission

New Collision Model with Pos€Capture Supporting
the Facts Revealed by the Apollo Mission

as the Asteroid Bels SONA & FTNBY 9l
followed Earth and more quickly concentrated a
stream of planetisimals toward the Moon.

10. There are striking differences in compositiol
between the Earth and Moon including, those o
the outer planets and their satellite¥he nebular
hypothesis requires that the protstar disk be
uniformly mixed¢ KA & O2 y dzy R NHzY
unexplained or ascribed to ad hoc processes
gAUGK2dzl GKS2NBUGAOLFE o

10. The new collision model relies on another
KelLlRidKSaAra OFftfSR af{dzw
celestial bodies ddlll sizes including the seeds for
stars.d { dzZLISNY 2 @ { SSRAy 3¢
accretion and homogeneous miximgide a prote
star disk to birth the planets and their satellites.
G{ dzLISNY 20+ &aSSRAy3I¢ ON
of materials in a seriesf explosions and
intersections of shock fronigsideexpanding
supernova remnantsAny newly formed planets in
close proximity with newly formed protstars may
become planetary systems.

Copyright © 2012 Douglas B. Ettinger. All rights reserved.
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XVII. Summary of the Two Contending Collision Hypotheses
The followhg comparative table lists the basic differences between the current idea of a Martian size
body striking Earth and then forming the Moon with the ejected debris materials verses the new idea of

aless denséartian size body striking Earth andlaeatingit to another orbit where it becomes

synchronized with the Moon.

Current Hypothesis of a MoorForming Qollision

New Hypothesis of an EartliRebcatingafter
Qollision andSubsequentCapture of the Moon

1. Coefficient of restitution almost equal to 1
(elagic conditions).

1. Coefficient of restitution almost equal to O
(inelastic conditionsjlue to a young molten Earth.

2. Materials of Impactor more rocky than volatilé

2. Materials of Impactor more volatile, byiossibly
having a small rocky/iron core.

A = 7 A =

392SOGSR YFHiSNAIFfta 27
mantle and Impactor accrete to form orbiting
Moon.

3. Ejected materials are minimal forming the Main
Belt and other asteroidshis ejectedlebris creates
the Late Heavy Bombardment (LHB) 3.9 iast
Impactor material remains wittthe Earth.

4. Kinetic energy of Impactor converted mostly {
the ejection of materials and heand angular
momentum for the Moon(NASA in 2013
proposed that the collision also caused the
9 NIIKQa GAfGSR &LAY |

4. Kineticenergy of Impactor converted mostly to
tilting and relocating Earth to another orbit.

5LYLI OG2NRa az2dz2NOS SA
of the Nice Model or from a Lagrangian Trojan
satellite.

5LYLI OG2NDna az2dzNODS RdzS
source outdile the already formed mature solar
system or a planetary object perturbed into an
elongated elliptic orbit with a long period of return

6. Current hypothesis @esnot explain or
provides only a weak explanation:

6. The new hypothesis of this papeoeshelp to
explain:

a. Required angular momentum for the
EarthMoon systenunless one accounts

for a very rapidly spinning Earth.

a. The captured Eartbradually matches the
az2z2yQa 2NDAGIE LI NI
orbiting Moonis thesource ofthe required

initial angular momentum

b. Creation of drifting continents and plate
tectonics.

b. The expelling of mantle and Impactor
materials to form continents and bloat the
Earth to crack its existing young crust.

c. ¢KS 9FNIKQa [FEAA G

c. Impact energy, the unbalance of captured

Copyright © 2012 Douglas B. Ettinger. All rights reserved.
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Current Hypothesis of a MoorForming Gollision

New Hypothesis of an EartliRebcatingafter
Gollision andSubsequentCapture of the Moon

(NASA in 2013 proped that the collision
OFdza SR GKS 91 NIKQa

material, and change in the center of
gravity caused a tilt of the spin axis from
the natural ecliptic.

d. Volcanic hot spots randomly occurring ¢ d. Provides the trapped volatiles to expel
theEafl KQ& & dz2NF I OS o through the crust at random locations and

times and over long periods of time.

e. Ages of the oldest rocks on the Moon ar e. ¢KS +t3Sa ySSR yz2a |
Earth do not exactly agree with the age rocksk YR 9F NI KQa 2t RS
the oldest meterites, the age of th continents can have differences of 50
solar system. million yearsor moreduring solar system

formaton.

f. tKS a22yQad ANRY O2 f.  The Moon as a typical planet can have an
magnetism of surface rocks thought to iron core and magnetic properties that
be the result of an earlier stronger helio were mostly destroyed during the LHB
magneticsphere period. The remnant magnetization is due

to the original close ermunter with Earth
during its period of having a very strong
magnetosphere field.

g. Unexplainable differences in various g. Thereis no need to explain these

isotopes between the Moon and Earth.

differences because the Moon can form a
a differentspan oftime during solar system
formation.

7. The collision model has problems needing
adequate material to form the Moon without
destroying the Earth in the impact, but having
enough energy to provide enough debris with
escape velocity.

7. Thismodel can demonsate a plausible scenario
with calculations that transfers energies during th
impact, the Earth falling into a new orbit, and the
evolution of the EartfiMoon system to present day
conditions.
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Page29

Revisedl1/5/2013



XVIIl. New Collision Model Supported by Calculations

A.  Abstract for the WAOOEG O - AOAMU®BIEIl OEO |
This mathematical modeling starts with the following questidthat size of an Impactar
Rogue Planednd its initial velocity is required to knock planet Earth from an orbit in the Main
Belt of Asteroids to the ModR & 2 NDB A K

Assume that an Impactor between the size and mass of Ganymede and Mars struck the Earth

when it originally resided in an orbit roughly the mean average optlesentasteroids orbiting

between Mars and Jupite€ dzNJi K S NE | & a dzY &inal édital veloditySvadclodedoK Q& 2
the current average orbital velocity of the asteroids.

laadzyS GKFG Y2ald 2F GKS 2NRAIAYEFE LYLIFOG2NRa Yl
for the ejected debris. This debris becomes the largest portion®ftha F Ay . St G I a i SNER A
The factor of foutimes this amount of debriis imposed to account for the other collisional

debris that struck Mercury, the Moon, and Ma&ome of this debris may have become parts of

the irregular orbiting asteroidsutside the MainBeE G KS ¢ NB2Fy Fa0SNRPARA Ay
moons of Mars, and collisions with the Sun and other plarits. volume of the Impactor is a

calculated value after choosing a typical mean density from other solar system objects of similar

mass

The remainingartially assumed, butalculated valuésthe velocity of the Impactor and the
velocity of the Earth immediately after impact to create a synchronous orbit with the Moon at
one astronomical unit, AU, from the Sukssume that the resultig velocity vector after impact
was toward the Sun at an oblique angle and still in the ecliptic plane where the Earth orbited
originally.

The followingconservation of energy and momentuaguations assume impact lossedout 10

% of the total energy tresferred. These losses are the energy required to aid in tilting the Earth,

GKS SySNHeée (G2 AYyONBIFAS YFGSNAIE LINBaadaNBa G2 L
create noise, light, heat; and tHeneticenergy to disperse the collisional debris.

The conservation of momentum equation for less than perfect inelastic collision such as an ice

ball thrown at a snowman and penetrating it determines the resulting momentum vector and

new velocity of the combined bodieShe conservation of energy equatidndzya G KS & o6 ST 2 NJ
FYR I FGSNE 1AYSGAO YR LRGSYGALFEf SySNEASa 27F
as it moves from its original orbit between Mars and Jupiter to its present orbit in the solar

system.The new velocity of the impacted Eaimmediately after impact is determined from

the conservation of momentum equation and then used in the conservation of energy equation.
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B. Values for Equations

1. [9F NI KQA 2NRARIAYLFE YIFaa o0SF2NB ( 572x18kg
less thel Y LI Onia@sN.ID &

69 NIKQA Odz2NNByid Yl aao 5.97 x 18*kg"

2. | Estimated total mass of dispersed debris created from the impact | 0.012 x 18&* kg
bl {1 Qa SaGAYFGS 2F al Ay . St { |0.003x18kg

S

3. | Avg. orbital velocity of bodies the Asteroid Belt and the original 18.5 km/se¢
orbital velocity of Earth

4. | Assumed mass for the Impactor 0.25 x 16*kg

=.25/5.97

=.042 of

9 NI KQa
ODIFYy@YSRSQa Yl @dreferancey2a it & A 090.15x16%g!
bal NEQ YI aasx ¢ KAc@Krefdrenceyn dmnt 2 10.64 x 16°kg"

5. | Assumed velocity of Impactor prior to collision (see Impact Velocity 45 km/sec

Calculation)
(Orbital speed of Marg for reference) 24 km/se’
(Fastest impacts occurring on Eactfor reference) 70 km/sec'
(Impact velocity of Comet Shoemaklegvy 9 with Jupiteg for 60 km/sec’
reference)

6. | Assumed density of Impactor (this density indicates an iare with a | 2.500 g/cni
crust and outer mantle of mostly ices with a smaller silicate inner
mantle)

O6DFy@YSRSQa YSIy RSyaAadeée F2N N1.936g/cnit
6L2Qa YSIYy RSyaiade F2NJ NBTSNSy 3.528g/cn!
bal NBEQ YSIFy RSyaaae TF2NJ NSTFSNX3.934g/cn’
(Common densities for referencé:.00 for water;2.7 for granite;7.8

oriron;5.52 for Earth13.0for9 I NIi K ¥a O2 NB U

(see Table of Comparative Data for Solar Sysimects for selecting

Impactor parameters)

7. | Volume of Impactor (determined by chosen densibd mass) 10.0 x 16°km?3
Volume of Earth 108x 10°km3
(Volume of Mars is 16.3 x &m?; andGanymede is 7.6 x 1m? for
reference)

8. |5Aa40GFyO0S 0SisSSYy 9 NIKQA 2NA3IA253x10kms
=(2.7¢1.0) AU= 1.7 AU x 149 x 1&m/ AU

9. |l a4adzYSR RA &l yLrial an8aiBRySya 92 NNHIF 90,000km
0.234x384,400 kmd 2 2stWrent distancég

10.|{ dzy Q& OdzNNBy i YI aa 1.99 x 16°kg"

11.|a22y Qad Odz2NNBy G Yl aa 7.34 x 167kg"

12./9F NIKQa |yR a22yQa OdzZNNBy G 2 NI 30 km/s

13. | Gravitation constant (G) 6.674 x 161

m3*kg? sec?

or

6.674 x 161
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(NON? kg?

or
6.674 x 16°
km? kg? sec?
14. | OneAU= distance between Earth and Sun 1.49 x 16km
15. | Conservatin of momentum equation for a perfectly inelastic collisia my (uy) + m
(W) = (M + my)
(V)
16. | Kinetic energy equation KE.=K=%m
V2
17. | Potential energy equation PE.==-G
(ma)(mg) /
(Radius)

18. | The conservation of energy used for the Earth with its captured Sum of
Impactor falling from the orbit between Mars and Jupiter to its curr¢ energies % +
orbit Ugo=Ks + Uy
where Ky + Uy
=energies of
combined
bodies near
asteoid Main
Belt orbitand
K+ U=
energies of
combined
bodies near
9 NI KQa
orbit

C. Explanation of Assumptions

1. ¢KS 9IFNIKQa 2NARIAYIf Yl aa o0ST2NBE O2fftAarzy
current mass and the assumed mass of the Impadtbe Impactor is assumed to
LISYSGNFGS FYyR FRR Y2aid 2F Ada Yraa (2 9 NIUK

2. The estimated cumulative mass of debris from the impact is more than the cumulative
asteroid Main Belt mass of 0.003 to 0.0036 x*kQ* determined by a NASA survey and
extrapolations.This Main Belt mass does not include the other asteroid masses that
struck the Moon, fell back to Earth, possibly contributed to the Trojan asteroids of
Jupiter, and other highly elliptical/inclined asteroitfence, more mass is added to the
Main Belt mass and is assumed as a factor of 4 times rhlongever, this mass
summation of 0.012 x £0kg is still negligible when compared to the total masses of the
Earth and the Impactoi herefore, this mass is ignored in the following calculations
where the conservation of momentum and conservation of energy are utilized.

3. ¢KS 9 NI KQ& 2 NX Assymed anghdsdnArdnt tiie ediiSated &vdrapé A &
orbital speed of the astoids found in the Main BelT he velocities of the two largest
asterois, Ceres anWestaare 17.88 km/s and 19.29 kmfespectively. The assumed
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orbital velocity falls between the adjacent orbital velocities of Mars at 24 Kiauisl
Jupiterat 13 km/$. It is sensiblégl 2 OK22aS My ®p {1Ykad & 9F NIKQ2
any body at thigrbital radius has a similar orbital velocity whether it existed in the
distantpastor in the present.

4. The choice of the assumed mass of the Impactor is more difficutombination with
the value of its velocity, enough momentum dive@@#S O 2 NI f t @8 (G KS 2NAIA YL
momentum from itsoriginalorbit into an inward trajectory that falls far enougb
increase its velocity sufficiently for an inner orbis finalvelocityvector mustcome
GSNE Oft2a$sS (G2 I G y3 Saidiatthelsamd tinkeadhigve 1 KS a2 2y G
approximatelyi KS a22y Qa 2NbAGIE @St20A0ed

The hefty mass of Mars could be chosen fiigte certain academic theorigted no
gualms using it to strike Earth and create debris that then accreted to form the Moon.
My scenario is quite different and need not account Emmough mass to create the
Moon; but, Impactor momentum needs to tseifficient to divert Earth from its given
orbit. The composition of the Impactor is also very different from Mars being made
primarily of icesandsilicates as opposed to a majority of rocky materials needed to
make the Moon.

The selection ofhe assumednassand density should be reasonably comparable to
known ice/rocky bodies in our solar systetng 2 O2 YLI NI 6t S 02RAS& | NF
Ganymede, with a mass of 1.48 X3k and a mean density of 1.936 g/&rand Mars
with a mass of 0.64 x #tkg and a mean density of 3.934 girConsiderations for the
volume and size of the Impactarebased on having a smaller mass and less density
than Mars. The Impa2t NX2 a of 9.25& 46*kg was selected by making a comparison
study of variougelestial bodiesSee the Tablef Comparative Data for Sol8ystem
Objects.
5. The assumed velocity of the Impactor is also a tricky choice. The value needs to provide
sufficient momentum (m x v). The orbital velocity of Mars, the next inner planet to the
9 NIIKQa 2NRARIAYIE LRAAOGAZ2YS Ad Hn (1YKASOd ¢K
km/sec for Mercury. The velocity of impact for Comkb&makerLevy 9 was 60
km/sec. These velocities can provide some guidaf@haps &normal orbital velocity
was between 25 and 35 km/s; then it is assumed that the Impactor accelerated to 40 to
50 km/s as it was falling toward Earth.

One possible scena is that a large Neptuniagize rogue planet becanwptured
and/or perturbed into a long elliptical orbit that@ssed the Main Belt orbital patine
of its own large satellites struck the Eartf.he combined velocities of both the planet
and the stellite could have created amnusually high overall velocity.

Another perhaps more accurate line of thought comes from the study of impact
velocities.On Earth, ignoring the slowing effects of travel through the atmosphere, the
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lowest impact velocity witlan object from space is equal to the gravitational escape

velocity of about 11 km/4. The fastest impacts occur at more than 70 km/s, calculated

by summing the escape velocity from Earth, the escape wglfsoim the Sun at the

9 NIIKQa 2NbBAGE GKS Saol LIS @gSt20Aaie FTNRBY (KS
of the Earth around the SuhDuring the early stages oktS 9 NIl KQa F2 NX I (A 2
less atmosphere to slow an incoming objeRefer to the Calculation dfnpact Velocity.

6. The assumed composition is more ice thanksomaterialghat iscomparable to the
makeuLd 2 F WdzLJA ( S NI dts d¥rai®y i§ Zhoseri to/miatciSar Bydmoon as
opposed to a terrestrial planetence, the densityfals St 6 SSy DFy@ YSRSQa
glem*'l YR GKS a22¥y:03 doidodt 2HKSONY (12 DFyevYSRSQa

7. Thelmpad 2 NRa& @2 dzY'S A ats chosenl Héhsity addkrfaddowBvardifisi. 2 F
volume should have reasonabproportions to the volume dEarth, since most of the
ImpactorhA & SYO6SRRSR AyaARS GKS 9FNIKQ&a YIyidfSo

8. The assumed original orbital radius of 23 for Earth was determined to h#ose to
the values of the two largest asteroidSeres at 2.77 Atland Vestaat 2.36 AU and fall
between the orbital veloities of Mars and Jupiter.

9. LG A& lFaadzYSR (KIFdG GKS 9 NIK Rwhé&itwasie A3y
located.Otherwise, a collision would occuFhe Moon wagloserat 90,000 knduring
its first encounter with EarthAngular momentum anénergy was transferred between
the two objectsin various step#n order to movehe Moon to its present orbit around
9IFNIK YyR YIS Udr&larmhdsivweRéhangeNbigtaince Y 2 NB
between the two bodiesvas computed thaeventuallyreduceR G KS O f Odzf G SR
velocity of35km/swhenA & NB I OKSR GKS az22yQa 2NbAG (2
km/s.

10. The energies expended in the collision include those that make noise, light, and heat;
disperse debris into space; compress and/or displaco 2 1 K 02 RASaQ YIyif Sa
rotations of both bodiesijlt the spin axisand most importantly the change orbital
radius andbrbital directions.The conservation laws will only consider the change in
orbital radiusand velocity vectorand choosean assumed factor of 10 % losses for all
the other energy expenditures. This factufrlosseds the largest question in this list of
assumptions and perhamsmnbe estimated better withmore accuratecalculations in
the future.

11. The impact angle with re§O G G2 GKS 9F NI KQa adz2NFIFOS Aa o
that little angular momentum is transferretb alter spin of the EarttHence, only linear
momentum is used for the momentum conservation calculation.

12.¢ KS 9F NI KQ& At ( byahe imbafadce ¢f thisnyuchHighterdmpactor O dz& S R
YFGSNRAIFE A SY0SRRSR affgeltingRn® ceatér 8f gravitgdibg Q& Y I y i f
some assumeidhitial impact energy¢ K S 9 dytedcdpi© @otion helps toreserveits
original spin axiddowever, over aery short time this imbalance of the two different
spinningmasses causes the overall sprseek equilibrium and tilt the axis 128
degrees with respect to theclipticplane¢ KS GAf G Aa aidroAfAl SR oe@

A=

(e

N
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external gravity field aftethe two planets begin to sharone orbital regionDiagram G
helps explain the phenomenon of an imbalanced spinning mass seeking equilibrium.

I hope that these assumptions have not veered too far from the truth so that a plausible model
develops to recreae this catastrophic event of our genesis story involving the Earth and Moon
system.In fact, an important part of sciends understanding uncertainty¥hen scientists say

we know something, we mean we have tested our ideas with a degreecofary over range

of scalesScientists also address the limitations of their theories and try to define anaeéxte

the range of applicabilityf the method here is properly applied, similar but even more accurate
results should emerge over tim&his model with kits assumptions bravely attempts to

address all the more importarnigmasabout the EartAiMoon systemstarting with one simple
idea. The model incorporates all the necessary scientific disciplines of astrophysics, planetary
science, geologyand norcomputerized mathematics

It is our responsibilityd push reason as far as we c&ar from being isolating, a rational,
scientific way of thinkingould be unifyingEvaluating alternative strategies; reading data, when
available; understanding hidden maiags of the space and sky explorations; and,
understanding their uncertainties all features of the scientific methogican help us find the
right way forward.

D. Table of Comparative Data for Solar System Objects

Object Volume Mean | Density Mass Features
100km?3 Radits | g/cm? 10%kg
(Earth@) km (Earth@)
(Earthl)
Ganymede 7.6 2634 1.94 0.148 | Fe/FeS core; outer ice mantle;
! (0.0704) inner silicate mantle; fully
differentiated.
Pluto’ 0.639 1153 2.03 0.013 | 50% ice 850 km tk. and 50%
(0.006) (0.18) (0.00218) | rock; has N CH, and CQices.
Ceres 0.048 487 2.08 0.0009 | Water ice 100 km tk. ith rocky
(0.076) (0.00015) | core; ¥2 mass of asteroid main
belt.
Moon' 2.19 1737 3.34 0.073 | Has mafic mantle and iron liqui
(0.020) (0.273) (0.0123) | and solid core; ? densest
satellite in solar system behind
lo
lo! 2.53 1821 3.53 0.089 Fe/FeS core; outer silicate crug
(0.023) (0.015) | partially molten silicate mantle.
Mars'’ 16.32 3398 3.97 0.64 Fe/S coresilicate mantle;
(0.151) (0.533) 91 NIIKQa ONXza
2yfe mMko la GK
Earth’ 108.3 6378 5.52 5.97 Fully differentiated with Mand
C? atmosphere and liquid 9.
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E. Choosing the Parametersfor EAOOES O )i PAAOI O

The table above provideskaief dudy of astaoids, moons, and dwarf planetsromtheir

OKIF NI OGSNRaitAOa (GKS 9FNIKQa LYLI OG2NbeLJ N} YS{G SN
Impactor isassumed to be normalor averagecelestial baly presently found in the solar

system or any other star system for that matter.

1. ¢KS Nry3aSa 2F aAi Sa INB DIyeYSRSQa NIRAdz 2
487 km and 252 kirespectivelyt.a  NAQ aA1 S 2F oody". 1Y A& | f 2
2. Typically the volumes dfiesebodies range from 0.006 to 0.070 Earths.
3. The maximum mean densities are aboud8g/cn¥for the Moon, lo, and Europd. The
average densities are around 2.0 gforeflecting large mantles of ices and silicates with
a rocky core or small iron core. Objects with deiesibetween 1.6 and 1.0 g/Grare
composed mostly of ices and are the least differentiated.
4. Typicallypodies with lower densities havampositionswith smaller iron/iron
sulfide/sulfur coresandwith inner silicate mantles and outer ice mantl@$e cruss are
generally ices, except for the denser bodies that have rocky surfaces with traces of
atmosphere.The outer ices are composed of the most common elements and
compounds in the solar syster®, N;, 0, CQ, NH;, and Chl !

In order to provide enough kinetic energy to knock Earth into another orbit, but not too much
energy to completely desty the very molten, young Eartthe Impactor parameterare
chosen to be

Mean density = 2.50 g/cin

Volume = 10.0 xFOkm?,

Radius = 2880 km,

Mass = 0.25 x 20kg

Composition = soft small iron/iron sulfide core; molten silicate mantle of 1750 km radius and an
outer mantle of hard ices.

F. Impact Velocity Calculation

A planetary impact velocity is the sum of the escape velocity from Earth, the escape velocity
FNRY (GKS {dzy & GKS 9FNIKQa 2NbAGZ GKS Saolr LIS
and the motion of the Earth around the Sutence,

Vegath =9 I NIIKQ& S&O0F LIS @St20Ai&8 I' mMmmdH | YKA
Veath = Earth orbital speed = 18.5 km/s at 2.7 AU from the Sun
Vesn F { dzy Q& Sa 06.34%/s &@ET AR)@dmite S&n  H
Vempactol K 0 H D a k NG #gkadithtiBnal constant;
M = mass of Impactor; and
r = radius of Impactor
' KOH E 2% kgtstx OR25 »iLff kg / 2850 km)
' KOomMMBY HO 1Y
=3.43 km/s
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\ =impact velocity
I Kes)® + @eannt Vesunt Vempacto)?]; the9 I NIIK Q& 2NDBAGEE @St 20AGe8
to be 90 degres to the impactvelocity, hence the two vectors are addéal achieve a
resultant vector
' K wdé+ (M2 & P68 + 33km/s
' KonH b McToOoO (Yka
=44.9 km/s

| SyOSz np 1Yka o0S502 YZWlacityiiTKiSvelacitylstesQaibgaNdasonable” LI O {
value when comparing it with other known impact velocities.

G.  Calculations for the Collision Impulse and Linear Momentum

Change

I aAlloftS 2028064 OFrfttSR GKS LYLI OG2NI adNR]Sa
causing aesulting change in the linear momentum of the combined obje¢tsious linear

momentums equal to the mass of the body (m) times the velocity of the body (u or v) are

calculated. The impulse of collision is equal to the force times the lerfgtime theforce acts (F

x ). However, he impulse will be determined by setting F x t = change in momentum £qn (v

Vo). The original momentum of the Impactor is set equal taynThe original momentum of

Earth is set equal to m.

The impulse of thémpactorc2 YL SG St & LISYySiNI GAy3d GKS 91 NIKQa
beequaltormu,. ¢ KS AYLJzZ &S 2F GKS 9FNIKQa YIyatS o0SAy3
mostly sideways is estimated to be equalteum¢ KS 91 NI KQ& RA & lLJisseDSR Y I y
eqdzk £ (2 GKS 9IFANIKRBS¥ I YKS$ SL RiShIéilng Nisysam @2 f dzY S @
graphically represents the resolution of these momentum vectors
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DiagramA: Resolving Impulse of Impact and Momentum Vectors

@

mous

mz Uz

M1 Up

Condition béore Impact:

Condition at End of Impact:

i

Page 38

Copyright © 2012 Douglas B. Ettinger. All rights reserved.

F dzy OK

M3 U2

Revisedl1/5/2013



Resolution of Vectors:

MaU2 + MpU + MUz =
2xm+m)w

miu; = (5.97¢0.25) x 18*kg x 18 5km/§ 9 NI KQa Y2 Y Sy idzy
=5.72 x 18 kg x 18.5 km/s
=105.8 x 18 kg km/s

mu, =0.25x18kgx45km/§ L YLI OG2NRA& Y2YSyidzy
=11.25x 1G*kg km/s

Vo = the volume of the Impactor
= mK > (mass/density)
=0.25 kg x 10 kg/2.50 g/cnd
=10.0 x 1® km*(Ganymede is 7.6 x 1and Mars is 16.3 x 19

r = radius of Impactor 3K @6 o k.n - O E  #
=K On dPH o B m3 =Bt m & A o]n
=0.288 x 10m

= 2880 km (Ganymede is 2634 km and Mars is 3398 km)

ms ' 1X\W(averageR Sy a A (i & updr artl lodimkr@eix volume of Impactor)
= [(56 + 34)/2] x 10.0 x 18 km?
=4.5¢g/cnx 10.0 x 1 km*= 0.6 x 1G*kg

mu, I AYLlzZ 48 G2 O2YLINB&a | yRFLAZRI OV DINDE2 RINK VA
momentum
=0.25 x 18 kg x 45 km/s
=11.25 x 18 kg km/s

Page 39

Copyright © 2012 Douglas B. Ettinger. All rights reserved. Revisedl1/5/2013



mu;, I AYLJz aS (2 RAALIFOS FYyRk2NJ O2YLINBaa 9 NIiK
volume
=0.45 x 18 kg x 45 km/s
=20.25 x 1% kg km/s

Resolving the components of linear momentum

The northsouth component®f momentum after factoring 1% energy losses add to:
H na =0.9(11.25+ 11.25 + 20.25) kg km/s = 38.48 kg km/s

The eastwest component®f momentum after factoring 1% energy losses add to:

H ea =0.9(105.8 x ¥0) kg km/s = 95.22 kg km/s

R = the resultant linear momentum
' Ko %6 @Eparld KomnIpny?8
=102.7 x 18 kg km/s

VR = resultant velocity of cotsined Earth and Impactor
=R/(my + my)
=(102.7 x 18 kg km/s) / (5.97 x 1Qkg)
=17.20 km/s

Direction of Rtan = 38.48/95.22 = 0.404

= 22 degrees pointing inward from its present orbit angpt@anar with the other planetary
orbits.

The rew resultant velocity with it inward direction needs to meet the restrictionsid¢ S { dzy Q &
gravitational field Hence, the following concepts are discussed.

Ve = orbital velocity
' Ko 3AND
= lowest possible orbit which is circular where g isdbeekration of gravity and the
orbital radius is Y

= escape velocity
r Ko E 0O

' KOoHIAND

' KOHDakND

= minimum orbital velocity for an open orbit which has either a parabolic or hyperbolic
trajectory.G is the gravitational constantandMa G KS {dzy Qa Yl da o

Ve

Vo = any velocity for closed elliptical or circular orbit whergtw, <ve
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Hence Vrfor the new trajectory of this impacted Earth needs to meet this restriction;

otherwise, the Earth will keep fling into the Sun or escape thelar system via an open orbit.

2 KSy GKS AYLI OGSR 9FNIK O2YSa Oft2aS G2 GKS az2?
thevalueoWcA Y 2NRSNJ 02 NBGFAY +y SEtEfALIWNAOLIE ol fyzal

Rder to the plotted graph, Diagram Byhichshows roughly to scale the inward spiraling
trajectory and the source of some of the data used in the next set of calculafifierent

L2Ayda NS aStSOGSR |t 2y3 9 Endgicendervition 2SO0 2 NE |
OF £ Odzf FGA2ya INBS YIRS T2NJ9FNILIKQa Y2idA2y o06SisS

The new trajectory of Earth brings it approximately 0.4 AU closer to the Sun at the intersection
of its tangent line with a radius line from the St this point #1 escape ve®A 1 &8 FNBY GKS
gravity is:

Ve1 =K 06 H DR K NJ
' K o6 H Dajpwhéreri® .m0 ME 2.3 AU
=KOH E c®kolkgts?k1.99x1¥1 30 E K9OMkHDO! ' 0 E om! ! K
=K 60 HC Opko?’sHE MO N PH b E M~
=K 6 p ®m ) x(0.539 k) km/s
=27.8 km/s

' GKA&E &FYS LRAYG Im 2NDAGIE ©08t20AG8 FTNBY (K
Ve1 = Ve1K KOHDU

=(27.8 km/s)/ 1.414
=19.66 km/s

The Earth has fallen closer tioet Sun by 0.04 AU at point #llhe conservation of energy is
applied by summing the potential anéhletic energies before and after

H i 9 =(K+Ug)

= sum of energies at initial point
H 19 =(K+Ug)

= sum of energies at point #1

HencekKi = K+ (- U) - (-U)
Then Yam(wi)? = % myr)? + (- GMm/ry) - (- GMm/rg)
I'FyOStAy3a (KS FeNildda A YR a2t gAy

Vi =K &+ 2BM (14 LrR) ]
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DiagramB: A Graph

of Earth's Trajectory after Impact

DIAGRAM B

A GRAPH OF EARTH'S TRAJEETORY AFTER [MPACT
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Solvingforyl @St 20AGe& 4 LRAYG Im FFAGSNI OFyOStAy3a f

Vi ' K G 2w6.04 1 18kmikg! s2x 1.99 x 18 kg) x (1AU/149,597,870 knx)
(1/2.3 AUc 1/2.7 AU) ]

Vi ' K H7${0.43480008704)] =K & H4BI= 2B.26km/s

viismore than orbital velocity at point #1, and, hendbge displacedEarth continues to fall
inward on aspiralpath.

The Earth at point #1 continues to fall toward the Sumat20.26km/s. Point #2 is chosen
where the Earth has fallen another 0.4 AU closer or 2.7 BI8AU = 1.9 AU from the Sun. The
escape velocity is now:

Vee ' KO wiDalk NK 6 H D)avidere s = X7q 0u8=NJ9 AU
=KO0H E c2oPkgts?i1.99 x1¥kg)
E K30mMkmMddp !0 E O6m!! kmndpEZpdhrIytn {YOY
=K O HC Dptko’sE MO ndYpH E wmn
=(5.154 x 16) x (0.594 x 1) km/s
=30.6 km/s

The abital velocity at point #2 is:

Veo =vwik KOHUOU I ondc k MPdPnwmn
=21.64 km/s

The conservation of energy is applied again for going from point #1 to point #2 whe®3
AU and$=1.9 AU.

V2 r R+ 2d5M@1/5¢ 1/r1) ]
K G (D6 EBkME kgl s2x 1.99 x 18 kg) x (LAU/149,597,870 knx)
(1/1.9 AUC 1/2.3 AU) |
V2 ' K on Msxgps2e;nadmony YO8 T4 K & nmMndp b McHO®
= 23.Bkm/s

b2g 9 NIKQa @St20AdGe G LAY (itybnd orhitidl veinStyt 6 SSy G K
Hence, Earth isontinuingto spiral inward

I GKANR LRAYy(OG Ay AGa GNIX2SO02NR Aa Qrzasy |4 |
AU from the Sun which is now the orbital distance of M&s$.course, a collisiowith Mars or a

A0NRYy3 STFSOOG 2y Ada 2NBAG 2Ny SFTFFSOG 2y (GKS
was more than likelfar enough awapreverz LINP O 6f & 2LJJI2aA0S 9 NIKQ&

The escape velocity with respect to theySu | (i a lalNoBsiflon BND A {
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Ve3 =34.1 kms¢
The orbital velocity is:

Ve3 =wk KOHDU
= 24.11 km/s which is the orbital velocity of Mars.

Applying the conservation of energy for Earth going from point #2 to point #3 wheré.®0 AU
and = 1.5 AU.

V3 =K b+ 285M ( 14¢ 1/['2) ]
r K &r (Dx6G TG HeRkm® kgt s?x 1.99 x 18 kg) x (1AU/149,597,870 knx)
(1/1.5AU¢ 1/1.9AU) ]
Va3 r 1.6 ®)(1F6X {0.6667N Pp HC O Y2.60+ 28.2][= 286Rkm(s p T

Again, the Earth is still spiraling inward having a value between escape aral eehitities.
The escape velocity with respect to the Sunnéabt | LILINR F OKAy 3 az22yQa 2NDA

The orbital velocity is:

Vea ZwikK KOHOU
=42.1/1.414
= 29.77 km/s which is basically that of the current Moon and Earth.

Applying theconservation of energy once again for the Earth moving from point #3 to point #4
where 5= 1.5 AU ands=1.1AU:

i T K67Rr (Dx6y5T x 1K kgt s2x 1.99 x 18 kg) x (LAU/149,597,870 kn¥)
(1/1.1AUC 1/1.5 AU) |
r R.OHYL 7B x{0.9091c n dccc T Y2.0r 4B.3] K ® YyH
Va4 = 3539 km/s

A tabulation of the previous results of a falling Earth foBow

Point or | Description AU from |9 I NIi K Q Orbital Escape
position the Sun velocity, v | velocity, velocity,
km/s Ve km/s Vekm/s
0 Original orbit in Main Belt 2.7 18.5(17.2) 18.2 25.7
1 New trajectory tangent to 2.3 20.26 19.7 27.8
radius from Sun
2 Incrementing trajectory 1.9 23.8 21.6 30.6
position every 0.4 AU
3 Position when crossing 15 2867 24.0 34.1
al NBQ 2ND A
4 I LILINR F OKA Yy 3 & 1.1 35.39 30.0 42.1
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The escape velocity of Earth in its original orbit is

Vo [ KonDalk NG9 6 H OHE2.7WM0 X049 168 ™ n
=25.7 km/s

¢tKSY G(GKS 9INIKQa 2NbAGEE @St20Ad0e Aa

Veo :\éoKKC’)Hl’)

f18.2 km/s
*9 NIKQa @St20AaGe I FGSNIAG O2f t ARSR 6AGK | NP3
trajectory.

Thecalculations and above tabulatiorveal a possible scenarialso, referto the graph of
Diagram Bthe velocityof Earthincreasedas it fell toward the Suexceedng orbital velocity at
all points#1,#2, #3, and #4, thus assuring an elliptical orbit tever exceeding escape velocity.

No
mw o

¢CKS 9FNIK LIaaSR alNBEQ 2NBAGIE NBIAZ2Y G |y
path.Perhapsa I N& g a FIFNJ Sy2dAaAK | gte& a2 +a yard (2
alk NBEQ 2NDAU

a

Atabout 1.1AWI KS 91 NI K ¢l a @SOG2NItte @OSNB Otz2asS G2 |
revealed by Diagram Bhe calculationndicatesthat Earth was traveling faster than the orbital

velocity determined to be 30 km/at one AUThe Earth was destined to follow a necelliptical

orbit than the Moon at this psition with its faster velocitgomputed at abouB5km/s.

However, the Eartimost probablypassed close enough to the Moon osfitst orbit for the two

bodies tohave a close encounter afmcome connected graationally. The first few

thousandsotJ- daAy3a 2F (GKS (g2 LI IFySia Awsittd N} £t St :
passedhe Moon each time This initial energy exchange is approximatedfollowing

calculationin Section H

The Earth and Moowould foreverbecome captured within the sanabit after energy
transfer took place as the faster Earth passed the Moon dwingrtainnumber of orbits.
5dzNAy 3 SI OK LI & a vedid indetentally bidiil khn@rorbi@lSpeadd and &
orbital ellipseshecamewell matched.In turn, the Moonexchanged higher and lower orbits
during each passing to conserve the transfer of energy and momentum.

Another conservation of energy calculation checks the overall restittee Earth changing
orbits immediately after its impacfThis calculation accounts for the entirelacation of Earth
FNRY (GKS FTa0SNRPARAQ alAy .Stid (2 GKS az22yQa 2N

H 9 Y S NB=KS&Ug), =initial energies %+ (Ug) = final energies
=1 m(¥)? + (GmM)/r,
=% mW?+ (GmM)/rr,andthenOl y OSt Ay3 GKS avYe @It dzSa
= (W22 + (GM)/ro
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= (W)?/2 + (GM)/rr where k=11 AU ro= 2.7 AU v¢ = 35.39 km/s
andv, = 17.2 km/s

=(17.2/2 + (13.28 x 16°/1.496 x 1)/ 2.7

=(35.39%/2 + (-13.28 x 1010/ 1.496 x 108 )/ 1.1

=148 +4889)/2.7 =626 +889) / 1.1

=148¢ 330 =-182 =626- 808and reinserting the value of thenass of
Earth into both sides of thequation where m = 5.97 x 1{kgto obtain
the units of energy.

Ko = (5.97 x 18 kg) (148 ) krfis? = 884 kg kiis® = initial kinetic energy
(-Ug) = (5.97 x 18 kg) (330 km?/s? = 1970kg knt/s?

Ke =(5.97 x 18*kg)626)km?/s? = 3737 kg kiiis> = final kinetic energy
(-Ug) =(5.97 x 18*kgX808)km?/s? = 48B kg kn#/s?> = final potential energy

H 9 Y S NBEXKSFUg) = 884-1970 =K+ (Ug) = 3737¢ 4823 =1086kg knt/s?

The initial ad finalvaluesare equal andio indicate conservationf energy But this single

equation does not properly integrate the constantly changing kinetic energy,2andv

potential energy, (G m MY. The previous set of equations calculated the changesdbus

positions in the trajectory ovesmaller unitsof time thereby integrating better the changing
SYSNEASE Fa (GKS 9FNIK ALIANIfa (G26FNR (KS az22yQ

The initial velocity of 17.2 kmisf impacted Earthlthat was previously computed is critical in

determining the final velocity athe EarthentS NE (1 KS a2 2 y QfihistnNa@ A G £ NB I A ;
velocity islesshey > 2 F O2dzNBSZ GKS 9FNIKQa AYyAGAFE @St 2(
rogue planet hitting the Earth at a more oblique angle towascrbital motion leads to less

initial velocityg such as a 4sangle producing a velocity of 16.6 km/s and 4 &6gle producing

a velocity of 16.2 km/s.

The striking@(®angle of the rogue planet generates 17.2 krarglproduces a better trajectory

of the Earth toward the solar systed@enter; however, the passingiiial velocity ofthe Earth

produces a larger differendsetweenthea 2 2y Q&4 2 ND A U f ThSe@tOpiciv@l 2 F o n
explore how the Moon slows the Eaf@rbital velocity at oneAUorbital radiusto match the

az22yQa 2 Nbahdallowsyr@8dniatiomofitBe two bodies
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DiagramC. Integrating Energy Changes with Time

Uy & K
A . .
Single calculation ofd& K
Several calculations over time that
partially integrate changing Ug & KKKK
A 2 ¥ Time
9F NI KQa O Sharing orbit
with Moon
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DiagramD: Depiction of How the Moon and Eth Transfer Energy Until They
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H. Calculating the Energies Transferred Between the Earth and Moon

LG A& lFaadzySR GKFG GKS 9FNIK SYdSNBR (KS az22yQ
velocity of ¥= 30 km/s tha to the escape velocity of 42.1 kmA previous series of

calculations indicates a possible initial velocity36f39km/s. For the purposes of this

OF £ Odzt  GA2Y 9 NI K Q=335Kmig Asichoseh ThefdNdvihgtaldulatighS f 2 OA (i & =
showshowall2aaA o0t S AYyAGAILIET Of2aS SyO2dzyiSNJ gAiGK (K
velocityfrom 35km/s to 30 km/sby repeatedimpulse momentunctreatedby the rapidly
changinggravitational force between the two bodiess one passed the other

Thiscalculation attempts to show how the transfer of energies with the Moon cdtise Earth
over alongspan of time to slow down and match the velocity of the Mobhe primary angular
momentum change to the Moois the resulting dfect of the Moon orbitingEarth 12 times for
each orbit around the Sun.

There are also the angular momentum changes due to changes in rotation of both the Moon
and Earth through tidal forceShesecomparativelynuch smaller amounts of angular
momentumchanges likely offset eachla#r and are neglected ithe first calculation.

However, when the two bodies become synchronized orbiting together at 30 km/s, these tidal
forcesbecome importanfor slowingthe rotational velocities and eventually tidal locg one

side of the Moon tovard the Earth. Another energy conservation equation will then compute
valuesin a second calculatiofor another important energy transfer after the synchronization
process starts.

The firstcalculatiod SIA Yy a A GK |y A YLI2 NI |aptire Heitgiaided byi A 2y 2 7
I Ot 2aS SyO2dzyiSNJ gAGK (GKS az22y gKSYy AlG SyidSNB
assumption will start with 90,000 km 7 for this close encounter which remains mostly the

alYyS F2NJFff 2F 9F NIKQ&curdJ- AaaAy3a dzydAf aedyOKNR

The following dataequationsand assumptions are listed and will be appliedhe first
calculationset:
m [ a22yQ& YRk I T1do E wmn
me [ 9FNIKQ&d Yikga I poddpt E wmn

' LYAGAlIf a22yQa @St20A0G& RdzNAYy3a 2yS LI aaiy
VEM =FinAh 22y Qa4 @St20AG& Rdz2NAYy3I 2yS LI aaiay3a 2F GK
Vie ' LYAGAFE 9FNIKQa @St20Ai@& RdAz2NAy3a 2yS LI aaa
VFE ' CAylFf 9FNIKQa @St20Ai(Ge& RdzZNAy3d 2yS LI aaiy3
1 AU = approx. orbital radius of Moon = 1.496 ¥ kfn
1yr =31.5x 10s (present timefor one orbit of &rth)
kKaw I' Y2YSyildzy OKIFIy3aS 2F az22y vwReS )iz 91 NI KQa 3N
kKa I Y2YSyildzy OKIFIy3aS 2F 9 NI kvRuzS (2 az22yQa 3N

v = assumed close encounter distance between Moon and Earth = 90,000 km
Vo = orbital velocityF K s@orbadradius )=K 1328x 10°/r,)
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FoH ' a22yQa KAIKSNI 2NDAGFEE NIRAdMzA T MnpIpprIyT
FoL ' az22yQa € 26SNJ 2NDA G +90,000EMRA4ZA507871 kmn b p pT Iy T
Vou [ a22y Q&8 KA 3IKENilyR NB 6 (i §/40NG8RE 22N 77434 km/s
Voo [ a22y Q& f 2 ¢ SalkitgINDKAGI | M /1M, 587 dATim 20.79226 km/s
k@ ' az22yQa OKIy3dS Ay OSt2@r0817%Klsy OKIy3IAy3ad 2

It is assumed that the Earthcaptured in an elliptical orbit witla semimajor axighat is twice
the semiminor axis. The seamajor axis isthe Modda 2 ND A GF f NI RA dza @

a =semiY 22 NJ F EAa 2F 9 NI KQ&°k£I00xkw.OF t 2NDBHAG T
Gip I' FkH E Kd.458a 18km oygirckimferance Of the ellipse
Gie 7 E HNIT &®+H093%K 18km ghoaumférensesof a circle with r=a/2

Gatio = Giip /Ceirc = 1.547
year. = one average long year for the Earth iniiaitial elliptical orbit = (1.547 %)/2 = 1.27 yr.

Henceforth, momal dzY OKI y3S Aa O2yaSNIBSR Wil skbedy GKS (6
and:

KM =muE ok=@.3 x 18 kg x 0.01792 km/s = 0.1308 x*4Rg km/s =mgVieC Vi)
kK @ =(VieVee) = (0.1308 x POkg km/s) / 5.97 x 1 kg = 0.000219 km/s

Now the number of times the Earth passes the Moon to slow it from 35 km/s to 30 km/s can be
determined.

Number of Earth passes = (35kna/80km/s)/kve= (5 knvs)/ (0.000219 km/¥= 22,830 times.
Average mmber of years for synchronizaty’ £ HHZyon f2y3 &@SFENB E MOHT

The Moon covers a total vertical distance of = 2 x 90,000 = 180,000 km for each passing of Earth.
Assume the Moon takes about %2 year or 0.5 x 31.58% $015.75 x 13sto move between

orbits. The verical velocity componenthen become$/erica= 180,000 km / 15.75 x 2@ =

0.011429 km/s. This velocity vector component is imperceptible to the lateral or horizontal
components of/on= 29.77434 km/s and,\-29.79226 km/s and is ignored in settitig total

summation of the velocity vector componentklence, the balancing of the total change of
9FNIKQa ({AYySGAO SySNHe I YP9do9l NIKO YR GKS
is now determined.

K.E.(Earth) =% mx (kfqVvié) =%5.97 x 16%) x (35¢ 309
= 2.985 x 18 x (1225¢ 900) = 970 x POkg kn¥/s?, and

K.E.(Moon) =% muX (\n? ¢ vind) = ¥ (7.3 x 28 X [(29.79226 km/2): (29.77434 km/S)
=3.65 x 1& x (887.57888& 866.51145) = 3.65 x 12k 1.067386
= 0.038% x 1G*kg knt/s*for each passing of Earth.

K.E.(Moon) = K.E.(Earth) = 970 x?t@g knt/s?
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Hencethe number of passings of Earth = 970 X*X@ knt/s?/ 0.03896 x 18 kg knt/s2=
HASy T GAYSEd ¢KS ydzyo QMbheF RDBF NES FI2NE 48 yMOKNE
31,600 years.

In conclusiontransfer of momentum between the Moon in its established orbit and the faster

passing Earth is dependent upon the mass difference bétyle 4§ KS (62 02RAS&X (1 KSE
the closeSy O2 dzy 1 SNJ RA & G I y O Selocity wedor |&akir® itDokighBl Erisita A Y A G A |
between Mars and Jupiter. The main variables or parametexthe closeencounter distance

of 90,000 km and th® I NJniaQodbital velocity of 35 km/s produced by a very rough

computational analysisThese assumed parametsfigld about 29,000 years by the

conservation of momentum method and about 32,000 years by the conservation of kinetic

energy method for the Mooland Earth to become synchronized at the same orbital velocity of

30 km/s. At the point of synchronization the Moon begins to orbit the Earth using a wavelike

trajectory around the Sun.

The second calculatiowill analyze what occurs within the Eafihoon systemalmost

immediatelyafter synchronizatiomccurs . 2 4 K GKS 9F NI KQa |yR az22yQa |
by the immense chaging tidal forces causkby the varying gravity forces on their surfaces as

they spin. These forces are estimated to caus@0lfdeter tides and hurricane winds which

thoroughly mix the oceans with the rocky surfaces of the newly formed continents. The forces

also cause increased earthquakes, volcanism and tectonic plate movements. Conditions for life

are unlikely until the twdbodies separate enough to reduce tidal foréesa more livable

condition. The calculation will estimate how many years is needed to arrive at present day

conditions and aconditions around 3 billion yeaago when the origins of life startezhd

about2.8 billion yearsagowhenmuldSt f | yAYIlI fa SYSNHSR 2y 9 NIKQ

More very basic assumptions are needed to stai$ thextcalculation. The original rotation of

the Moon isassumed a4 hours per day which is comparable to preselaty Mars. 8me

studies in the past 10 years have estimated that the Earth rotated every 6 hours. Of course,

9F NI KQa LINBaSyid O2YLX SGS NROFGAZ2Y A& Hn K2dzN&
to 12 times every yeawhichis considered as virtually zeroisp
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The following data, equations, and assumptions are listed and will be appltbeé tecond
calculation set:

lem

Where

thZ

Hence:

lem

+ El

+ El
+ MF

+ Ml

+ EM

Copyright © 2012 Douglas B. Ettinger. All rights reserved.

= the moment of inertia of the Mooand Eartrabout the Eartl®a | EA &
= |E+ rrMhz

=approximateperpendicular distance betaenthe two parallelaxesthrough the
centers of gravityf the Moon and Earth.

=presentdistance between Moon &  NJIK F oagdn Snnn 1Y
N 424Kt Yl &da 2F 02R®kgTanda22y Qa Yl aa I 71 do
= moment of inertia about the axis through center of mass forEaeth

= 2/5 mg¢ for a sphere where

=EartQ@ean radius $371km’

=2/5 (5.97x 10?*kg) x 6371km)

= 9.69x 10° kg kn?t

= (7.3 x 1&kg) x (384,400 k)

=1.08 x 18 kg knt

= 9.69x 1F* kg kn?+1080 x 10°*1 kgkm?

£1090 x10%* kg kn¥

=H~ NI RALl Y&k 2y, 800R¥.2 xIFradidne/secohtl R7A2F xc10
radians/s = presentangular rotation

angularrotational velocity of Earth

= initial angular rotational velocity of Earth

' H “iandXBhéurday proposed for theGant Impact Hypothesiwhich is too fast
=6.28 rad/21,600 s

=2.91 x 10 radians/s

=29.10 x 16 radians/s

=to be determined

F n

= initial angular rotational velocity of Moon

F . gr= 0.727x 10*radians/second

= angular orbiting velocity ofMoon

f 1 revolution / 273 days

=0 H ™~ NI(FB* 2 A 660 seconds=0.0266x 10* radians/s
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Applying the conservation &dnetic energy ofotation:

HE = sum of all initiatotational energyand potential energyn the EarthiMoon system
=Yoi. gf+ Yol - w2+ (Gmemu/ h)

HEF = sum of all finalotational energyand potential energyn the EarthMoon system
=Y. g+ Yol - e *2lemX - em+ (Gmamu / g

% k. gf = initid K.E. of rotation for the Earth
=Y (%9 x 16 kg kn?) (2.91 x 16 rad/s)y
=4.10x 10 kg kn¥/s?

Yle. g#= final K.E. of rotation for the Earth
=1 (9.8 x 16 kg knt) x¥2 (7.27 10°rad/sy
=0.2561 x 1¢* kg knt/s?

Y - w?= initial K.E. of rotation for the Moon
=1 (8.8 x kg knr)
=14 (8.8 x T8kg kn?)(727 x 10° rad/sy
= 0.000232x 10**kg knt/s?

¥ I - w#=final K.E. of rotation for the Moon &

The potential energy loss by the Moon moving away fromEheh is actually determined by
the{ dzy Q& 3 Nlth& yravity foFck ISefwBen the Sun and Moon. The Moon is the only
satellite in the solar system that is held in its orbit by the Sun and not its parent planet.

Msun =1.99 x 18 kg
GMuMsun = (6674 x 16°) x (7.34 x 18 kg) x (1.99 x Okg) = 9.695 x FOkm3 kg s

(GMuMsun/ h)) = 0.695 x 188 km*kg ?) / (149,600,000 90,000 km
=292.5 x 18 kmkg s2/149,690,00km =64.767x 1F*km? kg <2

(GMuMaun/ hp) = 0.695 x 188 km? kgs?) / (149,600,000 884,400 km
= 202.5 x 18 kmikg §*/149,984,00(km =64.640x 1G*kn? kg s?

Theterm, ¥2lemX - em, drops away since thkinetic energy of the orbiting Mooalready is

accounted since the impulse momentum of the faster orbigng NI K ONB I § SR GKS a2:
when synchronization occurredlhe energies are now added and balanced to solve for the
dzy1y26y @FftdzS 2F GKS Atffekdind, (4. 9.F NI KQa NROFGA2Y

H nérgies =% k. Elzo) +Yo e mi+ (GMuMsun/ h) =% k. El:2+(Gn]\AMsun/ hg)
= 4 k. £7?) +0.000232 1%+ (64.767 x 19
=0.2561 x 1&+ (64.640 x 164)
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(k. ef?)  =-0.000232 1G4+64.767 x 18+ 0.2561 X 18- 64.640 x 18
= 03829x 13 kn? kg s

. ' K6 H E2kmikg 3/19.60 xBL6" kg kn?)
=K @790 x 1@ radians /$ = 0.889 x 1tradians /s

time/1rev =~ NI RAl yatadiensyn dyyd E mn
=70,641seconds

The EarttQ iaitial rotation after finding is new orbitis computed to be70,641 s /3600 shiour =

196 hours.! FGSNJ GKS 9 NIK 06SOFYS aeyOKNRYATI SR 6A0K
slowed to its present 24 hours perrotatiocfK S a 22y Q& NRUGI GA2y ad2LIISR L
quickly within thousands of years to become tidally locked with Barth becauseK S a2 2y Q&
kinetic energy of rotation from the computations is a very small fraction of the other energy

transfers that are involved.

This rotational speed has good agreement with other known spin speeds in the solar system.

a I NA Qon&iddlisi246 hours. The outer planets with their larger masses would

reasonably have greater rotational periods ranging from 9.8 to 17.4 hours. When Earth was in

its original orbit it more than likely hadsdightlyfaster rotational period until & major impact

GAGK  NR3IdzS LI I ySi 2 O0dzNNEBKstent rotatohlperdsara | y R
the result ofthe combination ofartial tidal locking with the Sun addrge impacts.

I+

The controversial Giant Impaklypothesigequires a veryast rotational period for the young
Earth of 5 to 6 hours. This model proposes a large Masia@ body struck Earth with a

glancing blow in order to gain enough angular momentum for the impact debris to accrete into
an orbiting Moon. Unfortunately, ik type of impactnd the required angular momentum of

the Mooncreate a very high and inappropriate rotational period the Earth This accelerating
spinup would have torn the planet apart. In the EMM hypothesis the Earth is struck almost
head-on, but at an oblique angle to the equator. This type of inelastic collision absorbed most
ofthelY LJF Ol 2 NDa YI &a || vy RltiadoibiNdidispadetént. GgpedK S | E
collision would have emmuchsmalkr effect on the existing rotational pard. The previous
calculation that results in 19.6 hours for one rotation that provides for filanetto slow down
after exchanging energies with the Mo®upports very well the EMM hypothesiad other
existing parameters of our current solar system

Well respected scientific stuesproposeal that aday in the Devonian geological period

occurring419 to 360million yeasago was 2 hours less.In a later period, the Pennsylvanian of

358 to 298 million years ago, the day length was about 22.4 hdthe.geological and

paleontological evidencthat the Earth rotated faster in the remote past is well supported, but

GKA& LI LISNJ aSNA2dzaté |jdzSatAz2ya GKS |yz2dzya 2F &
continually decaying for the past 3.8 billigears at the rates purported for the above geological

periods then the Earth would hawmoststopped spinning a long time ago
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Other more believable data collected from astronomical studies indicates that the Moon is

receding approximately 38 mm perlyeNJp l'a 0KS aeaidsSyQa 1AYySGAO Sy
the potential energy between the Moon and Eaglsodecreases.The Eartif) @tation is

slowing approximately 2 seconds for every 100,000 ybased on the previous geological data
Thesephenonena are due to the land and ocean tides raised by the Moon called tidal

acceleration;tlhkda S F2NXOSa O02f f SOUA IS {TReseNSeR alze&ding K8 9 | NI K
rotational period reduction presumably were in affect 3.8 bya since the Moon begatingrb

the Earth.

Hence, the total distanci®r receding is;
Crotal = (38 mm/yr) x 1 km/10mm x 3.8 x 10yr = 144,400 km

kd =the presentdistance 0f384,400 kn¢ the initial closeencounter
distance of (90,000 km)144,400 km= 150,000 km

kd = 150,000 km that is not yet explained. There must be a reason for this
unexplained separatiodistance

b2g f S{ O Edrthasibéed slowing down 2 seconds every 100,000 years for the past
3.8 billion yearsthen the total amount of seconds since that timegis

Kkt =(2 s /100,000 yrs) x 3.8 X*}@ars = 76,000 seconds or
=76,000 s x 1 hr /3600 s = 21.1 howtsch is considered impossible.

The Earth should not beuperspinning at (24 h¢ 21.1 hr) = 2.9 hour rotatical period this
spin speed is much too fasthis data of 2s /100,00@wgrsis based on geological evidence of
the Devonian Period that occuet20 mya. Hence,

K tpevonion = (2 s /100,000 yrs) x 420 xX3@ars = 8400 seconds = 2.33 hours

As already mentioned this geological and paleontological data is questionable. The Earth cannot
sustaina slowing rate of (2 s / 100,0Q@ar9 for 3.8 billion years unless g$arting rotation

period is about 2.9 hours. Trasper fastrotation rate would almost produce an oblate object

like a hockey puck. There is no experience of such an object in our solar system.

However, it is difficult to refute the unexplained septéoa distance of 150,000 km. Why did

not the Earth and Moon keep moving away from each other over the entire period after

becoming synchronized? How did this this discrepancy occur? In fact, the rate of separation

should have been even higherinthelim I £ adF 3Sa4 6KSy GKS az22y 41 &
examine a possible process that caused this extra 150,006f keparation The

synchronization event is reisited.

The Earth has been passing the Moon each time pulling the Moon between either a lower or
upper orbit. Eventually, the Earth is slowed to the same orbital velocity as the Moon. During a
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very short time period the Moon begins orbiting the Earth. The force of gravity between the
two bodies now causes the Moon to fall toward the Earth. TheMmust now gain kinetic
energy of rotation to both orbit the Earth and keep orbiting the Sun along tivgtEarth. The
process is comparabte twirling a stone on the end of a string. The more rotational energy
given to the string, the more the stonesas into a larger diameter orbit with faster velocity.

The Moon did not originally have an orbital veloctpund Earthexcept for a slightly increased

velocity when it was changing orbits while orbiting the Sun. Now the Moon must add a vector

to its oveall velocity to orbit the Earth that now stays in its vicinitgtead of passing This

2NDAGIE @St 20A0&8 Aa OdzZNNBy Gt & avbiahvelacityjorbikali @ ¢ KS
radius = (1.022 km/s) / 384,000 km = 2.66 % f¥l/s. The werage orbital velocity is assumed

as (0 + 1) /2 = 0.5 km/s when the Moon was moving outward from its initial distance from the

Earthat 90,000 km. Hence, the followirthird calculation setof computations and assumptions

follow:

The distance the Moon nved outward while generating its orbit around the Earth is assumed
to be the questionable 150,000 km mentioned previously. So its final orbital radius after
synchronization isssumed to be;

hy = 90,000 + 150,000 = 240,000 km, and of course the exwmtigl radius is

he =90,000 + 150,000 + 144,400 = 384,400nrare the 144,400 value represents
the unrelenting 38 mm/year that the Moon is moving away from Earth for the
past 3.8 billion yearassuming an approximate constant rate

Vi avg FOS5KRKA RANAYI a22yQa RAALI FOSYSyd FNRY (¢

f —averageF Ay f NIRAlFyaka 2F azfyQa 2NDAG | NB
= (0.5 km/s) / (240,000 km) = 2.083 x°x@d/s

K.E; = initial kinetic energy of orbiting Moon did not exist = 0

K.E+ =averagefinal kinetic energy obrbiting of Moon and Earth rotating around the
9 | NJi K a&htér thé Moanzattains an orbital radius of 240,000 km.
=Y (d+mux h?0 B~
=% [9.69x 16 kg knf+ 7.3 x 1& kg x (240,000 kni)x (2.083 x 18rad/sy
=1 [430.19 x £8] x (4.339 x 1%°) = 933.3 x 18
= 0.933 x 1 kg kn¥/s?

P.E. = initial potential energy between the Earth and Moon =yama/ h;
=(6.674 x 18°x 7.34 x 1& x 5.97 x 18) / 90,000 km
=(292.5 x 18 km® kg/s?) / 90,000 km
= .50 x 162 kg knt/s?
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P.E:.

K.E# (total)

Factor M

In other words, the Moon spiraled outward for about 22 orbits before acquiring a stable orbit

= final potential energy between the Earth and Moon =\&w h¢
=(292.5 x 18 km?* kg/s%) / 240,000 km
=12.19 x 18 kg knt/s?

=factor M x0.933 x 1&° kg kn¥/s?= P.E.- P.E:
=3250x 1% -12.19 x 1&
=20.31 x 18 kg knt/s?

=20.31 x 1%/ 0.933 x 16°= 21.76 wheréfFactor M represents the

approximate number of total orbitsf the Moonrequired to achieve an energy

balancedue to the gravity force and given motiohased on a simplaveraging

method.

around the Earth almost immediately after the Earteventually slowed within close range of
30 km/s and was traveling parallel at 90,000 konf the Moon. This outward motion covered

about 150,000 knin about two years At this location of 240,000 km the Moon slowly recedes
over the next 3.8 billion years at 38 mm / year to cover an additional separation distance of
144,400 km due to steadydal accelerations between the two bodie€urrently at 384,400 km

away from Earth the Moon continues to move away every year as the Earth very slowly reduces
its rotational period. The measurement of this reductrate is very much in question.

Now a btal scenario or timeline can be created to outline the Edvthon system capture mode
A8y OKNRBYAT FGAzZY

I YR

3.8 billion years ago to the present time.

LINE OSaa

TNRBY

iKS

Summary and Timeline for the Eaifthoon Capture Mode and
Synchronization Process

GAYS

Event 1% yrs Distance |a22YyY Qak |9 NI |a2 2y ¢ Milestones
ago Apart- km | Velocity¢ km/s | Rotation | Rotation
Earth enters 3.9 90,000 30/35 19.6 hrs | 24 hrs 9F NI KQa
az2zz2yQa surface rel hot;
orbital region oceans boiling
Earth slows to + 29,000 | 90,000 30/30 19.6 hrs | 24 hrs Earth cooled,
YI G OK a 2|years but active
orbital velocity volcanism and
tectonics
Moon begins to | £22 Moon | 90,000 + | 30/30 19.6 hrs | 24 hrs Severe tides:
orbit the Earth orbits 150,000 = hurricane winds
spiraling outward | around 240,000 and 1000 m
Earth ocean tides
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Steady tidal 2.9to 270,000 30/30 > > 24 hrs| Collisional
acceerations 3.0 debris(asteroids
occur between mostly swept
Earth & Moon; away;
azz2yQa Y bacterial life
begin to solidify starts
Moon becomes | 2.7 to 278,000 30/30 >20hrs |F n K| Multi-cellular
tidally locked 2.8 animals appear
Present time 0 384,400 30/30 24 hrs 0 hrs Moon receding
(27.3 day | @ 38 mml/yr &
orbit orbiting Earth @
around 1.022 km/s
Earth)

The values for Earth slowing fras to 30 km/s;andfor the Moon moving outward b294,400

km; and for the Moon to become synchronized with Eatfier orbiting 29,000 to 32,000 times

or approximate yearsftimeT | YR F2NJ 0 KS 9 NI KQaare2alNA IA Yy £ NRI
reasonable valued his scenario provides the angular momentum fog Moon orbiting Earth

and why the Moon acts more like a planet instead of a planetary sateNitecurrent models

can provide this necessary angular momentiomthe Moonand an adequate capture mode

exceptfori KS 9 NI KQa aSidl Y2 Nk Bsxdligion &rl aapture riodasl2 (§ K S & A 3

l. Drawing of Cross-Section of the Earth and Rogue Planet Impactor

after Collision
SeeDiagram E for this crossection.

The moon, Ganymedes the guide for determining the assumed creestion of the Impactor
body.This Moon has a mean radius of 2634 km (0.413 Earths) and a volume of 7.6 x 1010 km3
(0.0704 Earths)canymede has a rigid ice crust with an outer ice mantle 800 to 1000 km thick
and an inner silicate with a 950 to 1150 km thicknd$® iron sulfide and imcore has a solid
portion 500 km radius and a liquid portion of 800 km radius

¢KS LYLIOG2ND& FaadzyYSR YSIyYy NI RRkdBEiHeac& thaeyyn 1Y
Impactor/Ganynede ratio is 288634 = 1.093The core structure of ttwo bodies remains
the sameThe ratio is applied to the inner and outer mantle radii.

The data for the Earth is 6378 km for the mean radius with a volume = 1.083kn£0The

solid core is 1280 km radius, thedid portion of the core is 3490 km radius, ahe mantle is

5680 km radiuswhat remains is a 700 km thickness that includes the lithosphere with the crust
and theathenosphere!
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The crossectionindica S& GKS 9F NI KQa 2NARAIAYIFE YSIFyYy NI RAdza
following calculation.

\Z =V+Ww=9F NI KQa @2fdzyS I LYLI OG2NRa @2t dzyS b 9l
Vo =MW1
=108 x 1®km3¢ 10 x 10°km® = 98 x 1& km?*
Vo ' nkd -~ NJ
ro =K woKkgn 0=
=K on ®Ho fkmpy E wmn
=6082 km

ri¢ro =6378 kng 6082 km =296 km increase in radius

¢KS NBadzZ GAy3a AYONBIFaAS Ay (GKS 91 NIKQa NI RAdzaA |
the tectonic plates; and, afge portion of the athenosphere, a low viscosity and highly ductile

layeron which the lithosphere rideS:he mixing of the ice and silicate mantles of the Impactor

created this athenosphere layer. Further differentiation of the ice and silicates ofrthadtor

collected under the already existing lithosphea@d created a highly viscous material on top of

the upper mantle that aids in the movement of the tectonic plates.

The crosssection study reveals that the Impactor might have reached thé\Hi &r& KoreO

than likely, the spheroid was compressed and flattened and probably onigtrted %2 of the

liquidcore¢ KS ANRBY YR ANRBY adzZ FARS&a 27F (cknting YLI O 2
gAUK (KS B8 mikdeoliel YRINSG /N & AX QOGS YIyatfSa | yR

mantle were ejected ontdhe surrounding oceanic crusthese mantle materials also oozed

from the center of the huge crater il the void of the crater¢t KS 9 F NI KQa 2NAIAY I §

was formed this wayThe materials of this continent are less dense than the originagtand

any future oceanic crusts because it chemically combined with lighter elements and compounds

2F 0KS LYLI OG2NRna AOS FyR aAAftAOLFLOGS YlyldfSao

The solidified continental crust material walforever remain less dense than the oceanic

ONHzaGad ¢KS 20SFHYyAO ONHzda RS@St2L) TNRBY (GKS N&A
materials which are denser and increase in density through thermal contra@immg any

movements of the oceanic s against continental plates, they will subduct and always go

under the lighter continental crusts, thereby preserving cratons of original rock near the centers

of most continents that were part of the first super continefihese cratons didlified 3.9to 3.5
bilionyearsagdl FGSNJ 6§ KS FANRG O2yiAySyid NRAS TNRY (KS
time of impact.

Many of the more volatile materials such as>C®0O, and Ckifrom the Impactor would be
RAALISNAESR (KNP dz3 K 2 dzbantle e@&nt@ally Niffiefemiste, #h@ iéBtotie2 £ (i Sy
9F NIKQa adz2NFI OS 2yfeée (2 0SS (GNILIWISR dzy RSNy St (K

Page59

Copyright © 2012 Douglas B. Ettinger. All rights reserved. Revisedl1/5/2013



crystallized continental crusThese trapped pockets of volatiles would then create migrating
hot spots that vould continue to present times to cause volcanic eruptions not connected to
subduction zones.

Further proof of the creation of the first super continent on Earth is the distinctively different
compositions of the most abundant compounds found in the oaeanid continental crusts.

From computations based on 1672 analyses of all kinds of rocks, a geochemist, F.W. Clark,
deduced that 99.2% were composed of 11 oxid&sIn another book, The Inaccessible Earth, by
Geoff C. Brown and Alan E. Mussett the perages of these oxides were compared for both
continental and oceanic crust§hese percentages were consistently different for each type of
crust proving that differentiation of these molten materials came from two different souttes
Those sources were ¢hmantles of the Earth and iteajor Impactor.
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DiagramE CrossSection Study of the Inelastic Collision and Penetration of the
Earth's Impactor
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