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Abstract
In this work, we will

derive equations for the horizontal and vertical comptmef the recessional velocity,

derive the equation that predicts the expansion velocity,

determine the radius of our local universe at our prdseation,

calculate the total time within the limit of the $msodel (R, > L, ) of the expansion up to our present location,

calculate the density of the universe at our location,
determine the mass located at the center,
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determine the mass contained within the shell betweetocation and the trailing edge,
provide an explanation for the discrepancies in the grediby Hubble’'s Equation of the velocity for large ebs&d distances
from our location, and

derive equations that will produce negative recessio@atitaein all directions away from us close to ourdtion.
Introduction

We will use a shell model involving special relativitydescribe the expansion of our local universe to eéhg horizontal and

vertical recessional velocity components. The lootizl component is known as Hubble’s Equation. Thecattomponent is needed
to explain the observed proper motion of galaxies. Assqidhis derivation, we will derive the acceleratiof a test mass as a function
of the radius, of the shell thickness and linear ressilge and of the mass at the center for the systdow velocity. After we derive
the acceleration at the low velocity, we will botdst resulting equation to the laboratory frame ofregfee and obtain the velocity
equation with the center as the rest frame and wdlshiell moving at a sub-light velocity. For a staigrspherical shell, others [ 1]
have derived the force produced inside the hole and ouksdshell, but this treatment derives the forces in$ideactual shell.

This treatment of the expansion of our local univeesellts in negative recessional velocities for gataixieall direction near us and
positive values for all other galaxies, thus being ahoebf calculating the proper motion of galaxies thategywath the observed
value to a fair extent, providing the velocity of thgp@nsion at different times, solving for all of thenstants in the expansion
equation, and calculating the density of the universeialocation within the expected range.

Before we solve the problem set up above, we will @xpldew items in need of clarification, namely:

What is really meant by boosting to the laboratoayne of reference?

How are the parameters of time and space related hetiveeest frame and the boosted frame?
What is meant by having the observer in the restdrar in the moving frame?

What must we do to change the view from the rest fitantke moving frame?

Special relativity always deals with the relativeoettly between two locations, that is, between twmfgdn space. We can set up a
one-dimensional coordinate system with marks on theesges using a measuring rod defined by us. We can @isst pach of these
points clocks with some form of light source to conteys an electromagnetic signal. We can propel antgtgeallel to the axis
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with a very low reduced velocity. If we let the redugetbcity beb =—, where v is the velocity of our test mass and hasvelocity
c

of light, there will be a one-to-one correspondende/éen the space and time measurements in both fréneeeét frame and the
moving frame), provided thab is small enough, that is, # @0 and if we are satisfied with how large an error we aecept. As we

increaseb so thatb ® 1, the error becomes significant. For a system setilpthe above scenario, we must use special relativity
measure time and space variables of the rest frante wéiare in the moving frame. With a system whe® 1, t° =gr, and

d° :d—, wheret® is the rest time, is the proper time that we would measure in theingoframe if we were measuring, d° is the
g

distance that we would measure using the at-reasunimg rodsd is the distance that we would measure if we meaguin the
moving frame using the measuring rods that taleastount the velocity of the moving frame relativehe rest frame, ang”=1-4°.

We have chosen to use an equal sign in these egsdti = gr, andd® :%), since both measure the same variable but ierdift

frames of reference. The clocks and measuringueed to measure the variablesndd are only defined while using the rest frame

as a point of reference. Neithemor d is defined without using the rest frame as a frafmeference from the moving frame.
Therefore, neither variable is defined when we nmakasurements to points within the vicinity of theving point that have a relative
velocity near zero with respect to the moving frar¥ course, we are free to define a point othantthe rest frame, i.e., the moving
frame, with the old rest becoming the moving frarii&erefore, we can define the frame in which veelacated.

If we are viewing the system from the moving frathe rest frame would appear to zip by us at adetd:luvelocity(- b). For us to

make correct measurements of parameters in th&aest, we would have to use the above systemshibiter space measuring rods
and slower clocks. However, if we were in the festne, we would notice the moving system zip byptua reduced velocity .

Again, to make correct measurements of parameteheirest frame from the moving frame, we wouldeh® use shorter space
measuring rods and slower clocks. The proper éintethe proper distance obtained from measuringesteparameters in the moving
frame have nothing to do with the measuring ro@slus make measurement within the moving frameat &) the moving frame is at
rest relative to itself and to all other pointstthave similar velocities.



Page 4

We can now derive equations at low velocities aadsform each one to a system that is moving wigtdaced velocityb , where

b »1. For a system similar to our localized univerggamding with a low velocity, we would see poirgaléxies) near us recede with
a fraction of the shell velocity. In other wortlse points in our vicinity would all have a commmaduced velocity. However, we
would only deal with two points at a time to obttue relative velocity. For systems with a lowoadty, we would subtract the
common reduced velocity from our reduced veloaity &om the center reduced velocity. The actiomaking our system the rest
frame is shown by the following equations at the taecations, where the subscript ‘s’ refers togbent in the shell and the subscript
‘Cen’ refers to the point at the center. We have

_ bo_ bo —
bg = 145 =0 (0.1)

— 0- bo -
bCen_1+(0)bo b

(0.2)

0o

We have purposely used the reduced velocity in &ops(0.1) and (0.2). We have isolated the sygtem any external velocities
that we are not able to define. Equation (0.2) ldoormally be written in polar coordinates to make coefficientd, in the equation,

b.,, = bg”, be positive. Equations (0.1) and (0.2) abovevalid for low-velocity systems. There are no &@jireasons to suspect

that this method would be invalid for a sub-ligi$tem; therefore, we can view the sub-light uneerspansion in the same way. In
other words, the view that we choose only dependsttere the observer is located. Once the sysexpianding, the relative
velocity does not require that we consider eithem@ntum or energy of the system or how the univgosdo its state of expansion.
We are only interested in how the two observeratled at different places would observe the systéfa.do not require that the
observer change location once that observer isddcat either the shell or the center points.

The measuring rods that we measure time and spHtane dependent upon the relative velocity caked between the velocity of the
frame of reference that we have assigned as th&aewe and the velocity of the moving frame. Bttl center and the shell may or
may not have a common velocity. However, the comradocity does not enter the determination ofrtiative velocity except as it
must be zeroed out of the problem so that the fsahregt we are working in have a zero undeterminadmemon velocity. Clocks in
the frame in which the observer is located cand&t¢d as being in the rest frame or the sub-iighte if we are making observations
on the other frame.



Page 5

When we boost a massless laboratory frame, wetatfjuselocity to match the moving system velocityleasuring rods used to
measure distance and tick mark used to measurartithe laboratory frame are the same as the oné®imoving system if we are
viewing from the rest frame. In other words, wieetaur measuring rods and clocks with us to measarspace and time in the rest
frame. When we boost to the massless laboratanydy we have to measure time with clocks that lenger intervals between ticks
and distance with shorter measuring rods when megsihese variables with respect to the other écaW/e have to remember that
they must not have any mass. We would have tdesmbine measuring rods and slow the clocks to roakeect measurements of the
rest frame as we gain relative velocities to ihefle is no energy expended nor is there any changementum in boosting the
laboratory frame to match the moving frame velqgaigce we have specified that the laboratory lbasass.

We can set up our problem either with the poinhdpéhe rest frame and the other point being theimgdvame or vice versa. Both
methods will give us the same result, since thativel velocity would be the same. However, theeer@m known technologies that
would let us move from one of these setups (wherel) to the other at this time. Therefore, we arer@erently located on the point

that we are on.

Derivation of the Expansion Equation

From our vantage point, it appears that our lonalarse is expanding, except for those galaxies mga Observations made from our
location indicate that as we observe points (gaéxhat are spatially and/or temporally separfted our position, the apparent
relative velocity of these galaxies increases withr distance from our location. The constantaase in velocity with distance is true
only up to a certain point, after which, the slap¢he velocity versus separation distance decsealseother words, points very far
away from us are receding slower than we would exaecording to Hubble’s Equation. Our treatmeuashprovide an equation that
allows the recessional velocities to have a cohgtarease and then lets the rate of increase aser@ a certain distance from our
location.

Exceptions to Hubble’s equation are also foundyflaxies near our location that have negative semeasl velocities. If one plots the
direction to these galaxies as vectors startingnfifee center of the earth and pointing to the retspegalaxy, one sees a fairly even
distribution of galaxies with negative recessior@bcities. Our equation must predict negativeessonal velocity in all directions for
galaxies near us and positive recessional velsditieones farther away.
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If one looks out in any direction from our locatjmme will find galaxies. Based on this observatibwould appear that at our
location, the universe has depth. In our modelywilleassume that this depth can be explained bypthysical nature of an expanding

shell.

We will also assume:

agrwbd P
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10.
11.

12.
13.
14.

that the shell has a constant finite linear ndassity ofC°(kg m?),

that the volume density decreases as we move faova the center,

that the shell is expanding at a velocity belbe/speed of light,

that this may not be the only one of such system

that other systems like ours are far enough dxeay us that the forces exerted by them are nblgigh the expansion of our
system,

that a centralized mass is located at the ceftée shell,

that there is no mass located beyond a certaim plong the radial arm away from the centertfat there is a leading edge),
that there is a trailing edge, since othervheed would be no shell,

that during the expansion, the trailing edge la/gile up because there would be no forces acimg except the forces caused
by the centralized mass (assuming there is one),

that the contraction of the shell will causeegligible change in the thickness of the sheltfer period of interest,

that any mass located beyond our point in hie¢ will have no influence on the expansion at logation (this is expected with
the following exception: if the part of the shalfther away from the center than we are had alregpignded and the leading
edge had collapsed and was presently located betwsgeand the center of our universe),

that the shell is defined with our point beargthe surface of a sphere,

that the shell has the same velocity throughts@ntire thickness, and

that the entire shell will possess differerbeities at different times.

In the expansion of the real universe, the velazitgach sub-shell would decrease as we move awaythe center. The reason for
the differences in velocities as we travel awaynfitbe center within the shell is that we are addnags between us and the center,
thereby increasing the forces on our test masstentime over which these forces act. Our theannot accommodate these velocity
changes in one continuous expansion. For eacloppints, we have to have two expansions. Intaag we have to have many
pairs of these points.

These

assumptions are made to create a simpldeprolvhich we can solve to explain the expansioousfuniverse.
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If one plots the relative velocity of a particlerses time, the slope of the line is the accelenatibor an arbitrary direction, the plot of
the velocities of galaxies farther away from ussuerdistance has a positive slope, since we attingléhe mirror image of the actual
situation. The actual plot should be plotted anribgative time axis. Since we will multiply thae differential by the velocity of

light, the distance becomes negative. The timeesponds to the time that light is emitted beforg ieceived at our location. We
have assumed that we are at the center of the sigpanWe have set our clocks to zero and measst@nde from our location and/or
back in time. Hubble's Equation was determinedigoglly by setting our time to zero and then detieing distances to the other
galaxies. This was done without regard for thestitrat our universe has taken to expand to ouentifocation. However, we will see
that we must consider the total time that the usi&das been expanding along different radii. dehteon, as we go back in time, we
are looking at the velocities of the universe atouss (earlier) times; in other words, we obsergegities in the direction toward the
center. We have to remember that we have rewdndritire time evolution of the universe when wachethe point from our
location at which the radius of the universe isrzegso.

The plot of these values as a function of timéhandirection toward the center must also consigewnelocities and the positions of
galaxies in the universe as they were in the péke slope of this plot would be negative and wondticate the deceleration of the
shell. Therefore, as we look back to a given darlg, we would see a galaxy moving with the veipthat the shell had at that time.
Thus, as we go back in time, we would see the siwling with a higher velocity. If we followed oown galaxy through time, it
would appear to decelerate. The slope of thish@stan acceleration of approximately -70 km/seffoegaparsec. A megaparsec is a
distance equal to 3.2 million light years or 1.@I+14 light seconds. The deceleration rate fosstbpe of -70 km/second*
megaparsec will be about -7 EE +h6ter seé. The velocity of light is in both numerator anehdminator, so it is eliminated. The
negative sign indicates that the shell is deceteyat

Since the rate of deceleration is very small, veecartainly justified in using classical mechamiceur derivation and then boosting

the shell to a sub-light velocity, where specitdtieity governs the expansion equations. We doknow the direction of this
acceleration, but we know that it will be directegvard the center of our island universe. Likeywse do not know the velocity of the
shell as it travels away from the center. Nevded® we expect that the velocity must be clogbeoselocity of light, since the forces
act over a very long time, based on observationkeobldest stars, which are approximately 1.0 E& years old. With our local
universe expanding at sub-light velocity, the dexalon is less effective. At a velocity closelte velocity of light, the universe could
not be starting another hyper-expansion phase.
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Before we start to derive these equations, we teedplain that there are four frames of referemeelsis problem. Each frame of
reference will have its own measuring rods for magag intervals in time and space. The phraseri&af reference” really refers to
the coordinate system that we are using to makeredisons.

These frames are as follows:

1. The first frame is at the center, with obseoraiand measurements made there from the viewpioihe center being at rest
and the shell moving at a low velocity. In thiference frame, the mass at the center will occppyaximately the same
position with respect to the center of the shéliis is not to say that this reference frame is@tary with respect to other
systems like ours. In other words, for other dlaniverses like ours, it would be just anothenpi space. This frame of
reference will always be denoted by the supers&zgrn.” Measurements of space and time can beeratdny location and
will have the same unit vector length.

2. The second frame of reference is the surfacesphere moving at a highly reduced velocity, ihatear the speed of light, as
measured from the center in the frame at restarfaters measured in this frame of reference armate@y a single-prime
superscript. This frame is the laboratory frameiesed from the center.

3. The third frame of reference is a rest framated within the shell, which will be regarded as pasition. This frame of
reference is identical to the first frame at lovioegties, but with the observer located at a déferposition and will be denoted
with a superscript zero when deriving the recessgiand proper motion equations before boostings ffame is the rest frame
even at high velocities when we view the universenfour location inside the shell.

4. The fourth frame of reference is viewed from mast frame with the center moving at a velocitpbethe speed of light. We
will denote this frame of reference with a doubtere superscript. This frame has identical meagurods as those used in
Frame 2 above. The only difference is that thentes is in the shell, with his location being netgd as the rest frame and
from which the center appears to be moving at acitglvery close to that of light.

The observer is always in either Frame 2 or Frarattet the system is boosted to sub-light velocify. an observer at any location,
the universe appears to be moving and his or leatitm appears to be at rest. Once the obserireois place, he or she can never
obtain the position of the laboratory frame, astaaithin a short period of time, by a propulsigstem of electromagnetic energy.
Therefore, the observer is permanently locatedsadrhher position.

As a result of these changes in reference franseynit vectors with which we measure time and spalteither increase or decrease
in size, depending on the frame of reference froto avhich we are observing. In other words, tlze sf our measuring rods will
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change as we go from one frame to another, if wigtithat we view the other frame from our perspectWhen we are observing any
space and time parameters that involve measurdmemthe center, we will have to use special reilgtithat is, Frames 2 and 4.
Each of these frames is equivalent to the laboydtame of the other.

The length of our unit vectors will be the same tibe we measure with our frame being the rest franteconsider the center moving
or whether we measure at the center as the res¢ faad consider our frame moving, since the relat@locity will be the same in
both cases. When we calculate the distances frorgalaxies to other galaxies, measurements oespad time are made from our
location to the center, since the distances ariturs of the differences in the total time of expan. Whether we derive our
equations in Frame 1 and boost to Frame 2 or déhevequations in Frame 3 and boost to Frame 4dbations will yield the same
relative velocities. Since it is easier to viszalihe derivation in Frame 1, we choose to deheevelocity equation in Frame 1 and
then boost it to a sub-light velocity, that is, lie2. However, we will derive Hubble’s Equatiomdhe description of proper motion
in Frame 3 and boost these equations to Frameeck all of our observations concerning recessieglakities have been made in
Frame 4, that is, the double-prime frame. All mathematical derivations and constants have baenndaed in our rest frame with
the center moving at a sub-light velocity. Howewirr frame is equivalent to the laboratory frankhwespect to the center’s rest
frame, from which we appear to be moving at sulbthgelocity. We can use all constants that we fiBatermined in our rest frame at
any other location within the universe, since #llev points where observations are made would Heeimbserver’s rest frame
provided that we do not transfer measurementsher qioints.

We require only two points to measure the relat®lecity. Additional points will give us no newfarmation about which point is
moving. In fact, there is no way to determine pbent that is actually moving if all we have is tedative velocity between points.

The determination of which point is moving only dads on where the observer is located. If thergbsés at one point, he is at rest
with respect to that point and with respect ta#lier co-moving points. All non-co-moving poinggpaar to be moving. We can never
determine certain facts in an absolute sense witll@absolute reference frame. However, we caimeban absolute reference frame.
In other words, the center of our universe is nepecial frame of reference. Nevertheless, wefmadl here that we can derive
equations and then transfer these equations fr@nframe to the other and be sure that our measatewdl be comparable with our
observations. All of these equations will haveribgt frame as their basis. In other words, alb¢iqns are written so that all parts of
the equation that are added together represesystem moving at sub-light velocity. The only elifnce is the measuring rods used
to adjust each part in accordance with specialivitla However, the rest frame is the basis.

At this point, we do not know what roles the expagdahell or the mass located at the center vay pt the expansion. We do know
that at low velocity, forces are additive. That is
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=

I:T Centralized+ F She

otal —

With this knowledge, we can independently deriveftrces contributed by the shell and by the céndchmass, and we can then sum
the two forces to find the total force acting opaant mass inside the shell.

Take a spherical shell at rest with a radiysii thickness | both measured in meters. The shell extends Roal_to R. We are

located somewhere within this shell. We will agasisume that the shell has a linear rest massyl@fsin kg m"*, which remains
constant along the path from RL_to R. The entire system is made up of many shelld) @éth a thickness of 1 m. Each of these

shells contain€® kg of mass. We will further assume that the nimslstributed evenly in the volume of each of thesb-shells
along the path from R L_to R. We will assume that lis constant.

The Force Caused by the Shell - Frame 1

We are working in Frame 1. However, we have pwehudly deleted the superscript zero for all vaesah the intermediate steps for
convenience. To determine the force that the mase shell would exert on the expansion of thallstve proceed as follows:

Denote r as an arbitrary radius of a very thin gpaksub-shell — the thin shell may in fact béigears thick — contained in the shell
between R- L_and R. Furthermore, let the thickness of the sub-sifethdius r bebt. Let the half-width of this sub-shell be

%. Let the distance from the center (r = 0) of thia ghell, denoted by O, to the location of the-watfth point in the sub-shell be

r +%. Denote the half-width point as T. Place a beg$s mat point T. Draw two more lines of the same langtersecting at O

and making an anglg with OT on each side of OT. Denote the termirth&ise two vectors by Q and P. Connect the poirdaad)T

to form an isosceles triangle OTQ. Similarly, cecinthe points P and T together to form anothestisles triangle. Since the sides of
the two triangles are of equal length, the apetesrgye also equal. Therefore, QT = PT = x. @dIrfof the base angles of these
isosceles triangles are equal. Set these basesaamlial t@. The forces on the point mass will be directed t@wiafrom Q and P.
Denote these forces by F1 and F2. Draw two mateindersecting at O on each side of OP and oh sa&e of OQ with length r +
Dt/2 and making an anglei2 with OP and OQ. If we rotate these radii aldbetline OT by a differential angld dwe will form a
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differential surface area with the mass containdthe differential volume element with thickn&ss Let the differential mass equal
dm. The forces in the direction of the differentialssat P and Q perpendicular to OT sum to zero.a@éeft only with the forces
that point inward toward the center. The individuc@nmponents of the horizontal forces acting ongbimt mass in this differential
volume element (confined between r andDt2 in the region fl- dq) are Fcos@) andFQcos@). The total differential force acting
on this point mass from this volume element is inbth by summing all of the, i pairs along the circumference of this circleadius

(r + Dt/2 )sin@). This is done as follows:

The length of the differential surface at P is @t2)sin@)df , its width is (r +Dt/2)dq, and its thickness Bt/2. The mass inside the

shell with radius equal to or less than the radibsre the test mass is located can produce forcéseatest massThe volume is
2

dv = r+% dq%sin(q) drf

Integrating with respect tb from 0 to D , we have
2

dv=2p r+ DL sin(q) dqE
2 2
This is equivalent to pairing the forces. If osswames that the density is constant in the sulh-gheldifferential mass is
2

dm= rdV =2pr r+% sin(q)ct;z2

The force for the differential mass is given by

dF =. Gm, dmZ:os( a)
X
2
2Gmpr r+ DL sing ) d7E coda )
dF = - 2 2

XZ
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2 2 2 2
-
However, by the law of cosines? = r +D—2[ +r +E2 -2 r+ codq)= 2r +% (% cofg)), substitution yields

Dt

) pGmyr cosia ) sirg ) ¢ 5 D _
F=- . LetDr = - LetDr ® 0 and remembering tl

(1- codq))
2a+q=p ora=2 -2 andcofa) =cod- L= sl = 1/1-c—os(q)’we have
2 2 2 2 2 2

pGmyr (1- cos(q))'% sirfg ) dy dr
NG

dF =-

. Integrating with respect tofrom O to , we have

dF =2pGmyr dr
Let M=C°r; then dM=Cdr
/’:dM _ COdr _ (on _ (on
dv. dv dV 4pr?
dr

Equation (0.3) is valid fromn =R’ - L° to R°, whereR’ is the radius and® is the thickness of the shell. Substitution ofi&ipn
(0.3) for the density gives

dF =- GT’ZCJ dr from R’ -L° to R
r

Integrating from 0 to F and froiR°-L° to R® in the shell up to an arbitrary point within tiel, we have

GmLC

(0.3)

(o]
FSheII -

LO

2(R) 1- o
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Force Caused by the Mass at the Center

We are working in Frame 1. The forces exertechbycentralized mass on the point mass,are
__GMm,
I:Centralized - 0\2
(R)

The total force, written in the rest frame, is

I:Total :FSheII + I:Centralize<
GmLC  GMm
v 2 & (R)

RO

I:Total =

2
If we multiply each term on the right-hand side%y and substitute~,, =m,a’, provided that we remember that imthe test point
c
mass and that we can divide by it, we have thevatig equation:
2 0 2 0
2 =- Czbs'- e At (0.4)
2(R)” 1- 2(R°)

RO

GC° 2GM°
Where Q = C2 and pzw
We are shifting to the single-prime frame — Frameé\N®w, we will transfer these results to the latory frame with the shell moving
above 0.2c velocity, where c is the speed of lighihce the laboratory reference frame is arbitna®ycan observe the system from any
location under different conditions. Each of thebservations has a unique value. The acceleratiosforms as

a'= (0.5)

&
7
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whereg = ,b =v/c, and v is the velocity of the test mass redatw the rest frame, which is the center. The gguas valid

1
J1- b2

for small values of°.

Let a, L,and R refer to a state where the velocity of the exganisi greater than, say, 0.2c. Substitution ofdfigu (0.4) into
Equation (0.5) gives
bL'c _heL
' 2
2#R2 1- L 20°R

(0.6)

21 3 : 2 2 2 1- b? 2 2
dF\; 21 ﬁ =—d V:C—db :Cﬂ:\)—qb =cb (.jb— © ﬂ' :-—Cd( ):-—Cd(g, ),wheret is the
d* o d d td td dR dR* 2 drR 2 dR 2 dR

proper time. By substituting a’ into Equati@®), we have

However,a' =

_ LdW?)_ bFL 1 pel
a=-¢ = - .
2dR 2R? | L 2R?g

Simplifying and integrating, we have

L
L1 p2= C, t % e R (0.7)

g

whereC, is a constant of integration. Bothand h are true constants as long as L’ is constant. évew h is an inverse function of

L® where 1° was defined as the thickness of the shell in ¢séframe — Frame 1 — and changes as we move #&rfawn the location
at which we determined the constants in Equation L° will be assumed to be constant over the distatizgsve are considering in
this paper. Equatiof.7) allows the velocity to vary as we change positiitkin the shell. However, it does not allow osiave
different velocities as we change position usirgggame expansion equation. The real universe dgparly once. In our model, we
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must have more than one expansion for differertions within the shell, since we have assumedLthit constant over the entire
thickness of the shell, with the shell having thme velocity for its entire thickness. We shouwdtlerthat Equatiofn.7) is invariant
with transformation from the prime frame to thet fesme.

Hubble’s Equation viewed from our location as the est frame

We have derived Equati@n.7) assuming that a shell expanding at sub-light wgl@an represent the universe. We will derive
Hubble’s Equation and the proper motion equatioriie sub-light system. We will set up the probleewed from the center —
Frame 1 — and then explain the relationship betweenriews from Frame 1 and Frame 3. The two netlod derivation would give
equivalent results.

The expansion is shown in Figure 1 for two arbytiaoints in time for the system in Frame 1. Altgbuhe universe may be

expanding at sub-light velocity, we will derive sieeequations using a model that has a very lownsigra velocity, and then boost
each one to a sub-light velocity. Let the poinbat location be defined with the subscript ‘o’ detthe other point be defined with the
subscript Y|.” If we take a point at which we doeated, point ‘0,” and look at another point,ngdj,” our point will be expanding

along one radial path, and the other point wiltkpanding along another radial path away from gmter. Let the radial distance from

the center to point ‘0’ b&k ° and the other point from the center to point & IEJ.O. The reduced velocity vector at point ‘o’ will be
b, , and the reduced velocity vector at point j' wié b, , as observed from the center as the rest fraineour model, the velocity
vectors of these two points will be separated bgiragieg. The direction of these reduced velocity vectasswell as the vectoR °
and RJ.O, will likewise be along their respective radiaigrpointing away from the centelf. we connect point ' and point ‘o,” we will
have a vector, sayjojo. By connecting point ‘0’ and point ;" we wilbfm a triangle if we include the radial arms. tlet angle
between the radial arm pointing toward the centeua location and the line connecting point ‘otgmoint ‘j be A and the other
angle at point J' beA, .

We are changing to Frame 3 Because we are located at a point in the gywiit ‘o’, the center will appear to be recedingagnrom
us along the radial vectorR °; likewise, at point ‘j,’ the center will appear tecede from point ‘j’ along the radial vectoRj0 by the

reduced velocity vectorsp, and-b;, respectively. Both of these velocity vectors Widue negative. For objects receding away from
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each other, the recessional velocity is positiVe.circumvent this dilemma, we must take the exjoansetup through an inversion for
the expansion of the shell given above througlcémer. By taking the expansion setup througmegrsion, we will obtain the
system from which we are viewing, that is, a paiithin the shell. Both the expansion diagram dreitiversion diagram are shown

in Figure 2. For the inverted diagram, all foutldse vectorsp,., b;., R, andR ?, increase in their respective direction. The
agreement in the positive direction of these vextmportant, since the reduced velocity vectwesfunctions of their respective

radii, that is,R,” and R,°. The relative velocities at the tips of the vest®,° and R’ with the center are, and b, , respectively.
In other words, we have changed the velocity ofcdwer to zero.

The above model is assumed to be identical to niverse except for the magnitude of the expansibthe system is expanding at a
low velocity, we can use classical physics to dethe recessional velocity equation and the propion equation. There will be two

cases as viewed from the center or from the sk@zlse | will be forA° >%, and Case I, foy° <%.

We are dropping the prime sign on ‘0’ and § untié calculateA°, since both the expansion viewed from the centdrthe

expansion viewed from the shell in the invertedydian of Figure 2 are identical if we rotate oneéhafim by 180 degrees within the
plane containing points ‘o,” ‘j,’ and the centerilgtholding the other part of diagram in Figureti?. sAs we will see later, we will

have to use the inverted diagram when calculatiegangleA° (the angle betweedoj0 and the radial vectoR °).

Let the total times that point "0’ and point J' & been expanding kg and t. The total time extends from the center to thetsan

the shell. The distance from point ‘0’ to pointiry the inverted diagram with the shell as thd feeame and the center moving will be
given by

d,” =c(t; - t,).

Even though g is a measure of distance between the points @*jdnt has to be treated as a time variable whenboost the system
to the laboratory frame of reference, since itfisration of time. The variabld,’ is negative forA? <% and positive forA,° >%.

For A° >%, point ' is farther from the center than poiit is. For A° <%, point |’ is closer to the center than point s We
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must remember thdt andt, both measure the total time that the universeskpanded from the center to point ‘o’ or point ‘TThese

variables will have to be treated differently whayi <% and A° >%, that is, depending on the way that we set thekdio zero time.

Case I: A’ >%, d,’ <0,andd,’ > 0 where,t> ¢ .

For the expansion of the real universés greater than,t However, in our model the light would have tavel from point ‘0’ to point
| fortj>1t. Therefore, we must set up the problem so treafight is traveling from point ' to point ‘0.’Because the universe is in
free fall, we let the universe contract — the regesf expansion — to accommodate the conditionlighdtis transiting from point ' to
point ‘0.” Since the universe is in free fall, wan freely change the direction of the expansiocottdraction. The relative velocity
between point ‘0’ and point ‘| must be equivalevhether it is determined at point ‘0’ or at poipt Therefore, we can let the light
transit from point ‘0’ to point |’ and calculaté¢ relative velocity at point ‘j' by letting the werse expand. We chose to take the
second scenario; that is, the light path is mad®tofrom point ‘0’ to point ‘j.” By choosing tlsi scenario, the universe is expanding,
that is, the opposite of contraction.

djoozc(to- tj): c(goz‘o- gjz‘j)z c(gofo- 9ot gol5 91[1)
:c((g0 - gj) t+ gD f)): cgDt
Setting z; =0, we have
dS°=gd, (0.8)

As shown in Figure 2, the recessional velocity @aof the differences in reduced velocity compusat point ‘j,” that is,

, _ bicosdp- (A% &)} b, cotp A)

T 0.9
1+ 0, codp - A%), cofp (A% ) ©8)
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__b,cofAY)- b; cogA™ g')

1+ b, cos(A)O) b, cofA,o +q°)
Equation (0.9) determines the recessional velatityoint ‘" while Equation (0.10) determines tt@oint ‘0. Basically, Equation
(0.9) and Equation (0.10) are the same.

(0.10)

Substitution of trigonometric identities into Equoat (0.10) gives

(6,- b)oos A%} 1, cofa) TV 5, sifa?) sitr)

b= 1+ b2 co§(A) ) (0.11)
(0] P 0
Substitutingsin(qo): % SI:(A’ ) into Equation (0.11) yields
0 0 H 0 2 (o) 0
(0 ooz AA) BTN L (e 41 5HA)
b= 1+ b? co§(A)°) (012)
whered,° and R’ are the magnitudes of the respective vectorsAhd p - A°’- g°
Expanding the sine term in Equation (0.12), we have
2 .
(5,- b)cod A°): 3b,|d,°[ cof A°) sn‘F(AaO)+ b,|d,? si( A°)
0o J Z(ROO)Z R)O
b, = (0.13)

1+ b? co§(A)°)

where A >%. Boosting Equation (0.13) to the laboratory fraf@ame 4), we have
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_(6-5) 3bg d',[ sir(A,) X b|d | sirf A,)
r 2 4(R"0)2(1- b cog A'O))Z ZQO( 16 coéAo))2

el b L
g q

By expandingi2 in terms ofR’, andd
9;
in terms of the variables in Equati@n7) and the distance between point ‘0’ and pointThe distances to all galaxies have been

generally considered to be positive. Since pgilia’s been expanding longer than point ‘o’ for lasga,” >%, t; will be greater than

(0.14)

we have the recessional veloctry — the relative velocity — between point ‘0’ andmd’

jo?

t.. Again, we must let the light travel from poiot to point ' or let our model of the universe mact and then reverse it to have
t, >t,. Inthis paper, we will use a model where thitligavels from point ‘0’ to point ‘j.” In this maal, t; is the time required for the

entire shell to expand tRjO. In other words, point ‘j will be closer to tleenter when the light is emitted than it will beemfthe light

is received. During the time that the light issglng from point ‘o’ to point j,” point ‘J’ will travel a distance along its radial arm.
d,’=c(t- t)< 0.

However,doj0 = c(tj - 1;,)> 0. Figure 3 shows the relationship among the vararameters for the contraction played in reviense
R®=1°+bd,°+R’

We useb instead ofp, or b, since we cannot calculate the average velocignabe average two velocities that are close todhat

light. We will assume thdi is equal to one.R° is the size of the hole where there is no mass;, e have

R®=L°- bd, %+ R° (0.15)
R°= L +R’ (0.16)

Eliminating R,° from Equations (0.15) and (0.16), assuming @ 1, and boosting to the double-prime frame — Framene have
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oy
AR,-r)r 2 = g L
go Ro- Lo

Also, we have

RCcos(¢°)+d,’ co§ A°) = R® where °>
RCcos(g°)- d,° cog A°)= R°® whereg, <

2 0
sin
After substitution ofl- L for cos(qo), expansion ofAjO, and collection of like terms, we have

3(dj0°)2 sin(Af’)+ d,’ cos( Aéo)

Ro0 1- 2 0
2(R?) R,

Again, boosting to the double-prime frame — Framewde have
2y 2 A
q djo 3g0 (dJO) Sin (Ab)

Ig 1. 2°€

g, Ro 2R (1 beodA))

b-b
j @;1_1\/1_1
2 24 g q

Substituting Equations (0.17) and (0.18) into Eque0.19), we have

(0.17)

(0.18)

(0.19)
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b - b,

2

bs
_ bg’d, _ baSd
ol |2 VR, L . YR,-L, L [T o
2 . ' . . 2
i * 1- %Z?Jo" 39, () s (A.) o 1- g‘)z?Jo 39, (d) sirf (A,) %
Ro 2R 2(1- bcog AO)) Ro  2R?(1- bcos(Ao))
Expanding and substituting Equation (0.20) into &apn (0.14) yields
NN

(br)o:H0+H1|d"|+H2|d"|2+H3 @i (A,) +H |d| sirt (A, (0.21)

)
(1- bcos(A"o))2 ‘ (1 b coéA )2
- b+ cos(A))

1- bcos(A))

the velocity vectorsh, and b; have been moved to the extremaRfand Rj. , respectively. By moving these vectors to theera

where b, is the reduced recessional velocity artud)s(A)O) - 1 for all values of A, >% if [6|»1. InFigure 2,

of R. and RJ_. , we have set the velocity of the center to zerhéninverted diagram of Figure 2. The angle is the one measured and

is the same as the angle in the inverted diagrigfis the angle that we would measure if we were ¢asuareA " in the rest frame at

the center. The transformation is much clearénénsingle-prime frame — Frame 2. We are locateté shell, and we measurg
directly. The angles that we measure while mowmgt be transformed with the transformation equatio

- b+ cos(A)')
1- bcos(A)')

, when they are viewed from the rest frame at dreer.

cos(AJO) =
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Case Il: (AOO)Oj <%, andd,’ < 0 where t>t,

dojozc(tj - to): C(gj[j- goto): C(gj[j_ gjtc;" -gj[o_ go[o)
A’ =0t (g,- 0.+ cg (1 1)

If we sett, =0 in the first term, we have

d,’=gd,

oj

Now, in this part of the derivation, the universexpanding. Recalling Equation (0.11), we have

(6,- b)oosa%)s 1, cofa?) TV 5, sifa?) ity

b= 1+ b? co§(A) )
; 0
Substitutingsin(qo) :d""%w , we have
i
0 0 «j 0 2 0 o 0
G S T (R
— ]
b= 1+ b? cos (Af’) (0-22)
Boosting to the laboratory frame, Frame 4, we have
_(b-0), g )sinf(A)  ngdsif(4)

b, (0.23)
2 ag?(R7) 1+ boof &))" 2g7 R(1+ book A
Please note that the, term is different between Equation (0.14) and Equg0.23).

Figure 4 shows the partitions f&t,’, L,°, R, and d,° for A_° <90° Again, lettingR’ be the radius of the hole in the center, we
have

R’=L’+R’- b4, (0.24)
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RJ.O: Li°+ R®, (0.25)
where doj0 <0. EliminatingR° from Equations (0.24) and (0.25) and boostingréisailting equation to the laboratory frame, Frame 4
we have

. o bgd,
R,- U= 2(R- )1 D (0.26)

9 L

R, 1-

PR

R’ =R’codq”)+ d,° cog A) ¢° >
Substitution and boosting to the laboratory frafr@me 4, yields

R“)@g_ogj 1 gj2?°"ll ] gji(doj")zsinz(pb") 2
47" 8 i aco{a)

b-b 1 [ 1 1
_ J@E\/ _2_\/1__2 (0.28)

(0.27)

9o
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b b o
2
by
1_ \gjzdm ; l_ ‘ngdOJ _
R 1o R 10
1. R g R L O
= - —z " o exp b *—=- . T oy L
2 g gd, g'(a))sif(4) R ad g'(dy)sim(A,) 9
R, 2g02R"j2(1+ bcos( A'O))Z R, 2902R"j2(1+ bCOiJ( Ao))z

By expanding and substitution into Equation (0.283,have an equation similar to Equation (0.21);
d'[sir? (A d|’ sirf (A
dfsin(A,) ,, _|d[sif(A)

(1+bcog &))" (b cofA,)) (0.30)

(6), = Ho*+Hid |+ Hy[d] +

b+ cos(A"o)
1+ b cos(A"o)

frame at the center as measured in the boostee frathe inverted diagram, Figure 2, that is, came of reference. The sine term
from the expansion of Equation (0.29) must be ohetlwhen we substitute Equation (0.29) into Equatid23). Equation (0.23)

2
containsg—j2 terms, which we will have to expand and substitbéeexpanded equation below into Equation (0.23).
(23

yo,

with A° <% and cos(A)O) = ® 1 for all values of A, <5 if b»1. Again, A’ is the angle viewed from the rest
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5 ; . b R . - bs N
. - - R - - L
g—’zzic_) M exp bc i ..L" - b exp-bc&
9% c2] R R
bs
129 e
L. L
2 Rt R"J R’ Rt RJ
9 e S expbo b ” -1 (031)
9° C2j . gd’, gj“(doj) sinz(Ao) R; 1 9.d gj4(doj) Sinz(Ao)
R, 2g02R"J.2(1+ bcos( A'O))2 R, ZQOZR"J.Z(1+ bcos( A'o))z

If we include the coefficients of Equations (0.2hd (0.30) into a matrix, we will have a 2-by-5 matontaining the parameters of the
constants in Equation (0.7) at points ‘0’ and We can perform a least-squares analysis on tkérexdata and then set each element
in H to the appropriate parameter in the least4+®gianalysis. The distances to each galaxy haaedetermined in our rest system —
Frame 3 — and the coefficients determined in ouwvaion are in the double-prime boosted frameante 4. Although the distances
have been determined in Frame 3, we must remenavethey were determined. All methods of deternmmabf the distances to

other galaxies were made with the use of some @dright. Since the fundamental foundation of tighthe quantum, each galaxy had
a unique time when the quanta of light were emitikelwise, our location in our galaxy had a uniqimee when we received the
guanta of light in all of our observations. Foaswle, point j emitted the quanta of light thae weceived; thus, point ‘i had a unique
proper time when the light was emitted; likewiseinp ‘0’ also had a unique proper time when we resxkthe quanta of light. In both
cases, we must measure the proper time along speatve radial arm that each of the aforementigaaixies was expanding from
the center. Therefore, the distances to the ghlaxies were determined with the double-primeresfee measuring sticks (Frame 4).
Once we have the values of the distance to otHaxkiga, we can use these values in cases wheraweebloosted the equations with
either space or time variables prior to boostingyjoled we have multiplied the change in propeetby the velocity of light.
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The above derivations are general; in other waldsy are valid for any two points within the shéllhe problem is defined in one
dimension bydoj". As before, point ‘0’ will be denoted as our ltca. Since we need to define many of these twot®ystems, we

will require three dimensions for the “recessiorebcities” family of curves and the “proper mot&riamily of curves.

The Proper Motion

Case | A® >%, d,°>0,andd,° < 0.
_ bosin(AJO)- b, sin(Ab°+ q°)
1+ b, sin(A° +¢°) b, sin( A°)
d_joosin(A,O)

0

By substitution ofsin(qo) = , expansion of the terrrs'm(A)0 +q), and collection of like terms, we have

(6,- b,)sin(A°)+ e ZSins(Abo)+ d,| cog A°) sif A) d)| sif &) cd{ &)
o J Z(ROO) R)O (ROO)
" i (0.32)
1+ b?sin? (A,)
Boosting,
_ (ben)sn(A) | safasit(a) | |dolasid(2a) | [a7@ sifA) -

g.1- heoA)) 2(R) (1 b,cofA)) R (%0 cof B)) (R (1- b,co{A)) T(aA)
When we boost Equation (0.32) to the laboratommé&athe termf (g, A)") :1+ALA’)2 ; 1for all values ofA with a small

7 (1- cofa))

error.
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Equation (0.33) has the form given below in theldeyrime frame of reference, Frame 4:
) sin(Ab") ) sir?(Aé") , sir( 200\) ” Sl(h%)

~y HHs 4y —3 tH|d, ~wHH G T
ey Rkl el ey R LU FTRe Y

b ={Ho H

d;,"

+H,

d,"

(0.34)

The proper motion is usually defined in milliaraseads century, that is,(mas cen‘t1) . As before, the distances to other galaxies

were determined in the double-prime frame of refeeethat is, Frame 4. We need to relgte in Equation (0.33) to the units for p
and p . Proper motion for an arbitrary galaxy can betemn as

disancé ta(u/ radians seondla’)): (tangential velogity:
H,>0 for A >%. Therefore,

dooj tan(/d t )) =0 gt (0.35)
Boosting Equation (0.35) to the laboratory framenke 4, we have

. tan(/g gt
god oj% =Ccg d[Qot

(o]

Rearranging/" (rad secl) :ir?t if ”is small. If we change units t(mas cen‘t1) , we have the following equation:
o

6449,
— 0.36
d, (MPC) (0:3)

where/’ (mas cen‘tl) is the resultant of pand p, and &

rot

/" (mas cent') =
is a pure number. MPC is megaparsec.

We have to expand the following equation to deteenkb, H;, and H:
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b,- b,
bs
i R.-L ’ R.-L
@1 glz - 1- c221 " 2° — — exp bc 1- ;,0 " 2° — —
o % . 9,d, 34 (djo) sin (AO) S goz("jjo 3g, (djo) sin (AO)
Ro  2R2(1- beod A,)) Ro 2R 2(1- beogA,))
A similar equation can be written for Case II.
Case Il A° <%, andd,’ < 0 wheret>t,
_ bosin(A)O)- b, sin(Ab°+ q°)
1+ b,sin(A°) b, sin A°+q°)
Expanding, substituting, collecting, and boosting,have
_g (b-n)sn(A)  pglld ] sif(A)  gg°[d]si 24)

rot

9% g1+ geofn)) 2(rR") g (1+ feofA)) R4 (1£ 4,005 24)))
b’sin’(A)

g’ (+cosp)f

Again, we have boosted to the laboratory frameetefrence, Frame 4. We have,

The term, 1+

(0.37)

(0.38)
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b,- b@
b,
1 gjzdoj"" 1- gJZdOJ
L. L
R, 1- . R 1-
1- %o | R exp b I i | il
9% 97y gj4(doi")25in2(Alo) SR 1- g;°dy gj4(doj")25in2(A"o)
R, 2g02R"j2(1+ bcos( A'O))2 R, 2g02R"j2(1+ bcos( A'O))z
Or,
2 sin(A)") 2 sirf’(Ab") . sir( 2'%")
= o K d " H,|d
SRR ==t Ml ey M ey

H, <0 for A/ <%. Therefore,/” <O0.

(-17)

%

gjd"oj = CQot
- 6449, 9

/" (mas cen‘f) = a, (MPC) g

T (0.39)
1 - 1=
9;
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The Spatial Equations - Determining the Direction 6the Center

We derived the recessional velocity equation aedcettpansion equation by boosting the classicaltemsaat low velocity to sub-light
velocities, that is, to the laboratory frame otrehce. We went from a system almost at rest‘poirme” system — Frame 2 — for the
expansion velocity equation and to a “double-prisygstem — Frame 4 — for the recessional velocityaaggns and the proper motion
equations. We are located in the single-primeesgysthat is, the laboratory frame of reference whthrest frame at the center. The
center is the laboratory frame for our locatiorhisTmeans that from our point of view, the cendeleceding from us at a sub-light
velocity. We observe many of the other pointsun acinity as having a low relative velocity. Withis in mind, the vectors that point
from our location toward other points in the vigm{including the center) will be normal vectorAs long as we are interested only in
directional information, all of our measurement# e normal to our system. In other words, albaf equations and constants have
been derived in this laboratory frame of referentherefore, we can use all previously determinedsurements, except
measurements of time and space when both are reelalsom the center, without changing any of théfar time and space
measurements, we will have to use special retatigitaccount for changes in the size of our meagunds when they are functions of
the velocities of the center.

We are located at point ‘0.” The equations fgrmust be derived such that they match the way iolwilve view the expansion. If we

have two points moving away from each other (withvithout material objects to use as referenced)ifame are on the first point, we
would see the second point moving. If there i:ispg we are only able to determine the velocittheke objects relative to us. If we
were on the second point, we would see the firsttpooving. This would be true of the universdoat relative velocity. It would

also be true if we boosted the system to sub-ligltcity. Boosting the system to sub-light velga#t not a physical process but only a
mental process done to obtain the viewpoint of olese in the sub-light system. The use of theratwoy frame comes into play only
when we transfer measurements taken in a systenmgiosar the speed of light to a “slow” system,clhis characterized byon the

order of oneg = (1- bz)'o's, where is again the reduced relative velocity. We areamanging the velocities of the system. As

stated before, we are simply deriving the equatioise low velocity frame and then boosting theans to the sub-light frame. It
would require action at a distance to have the ngpsystem differences appear inside when the m®yistgm is observed from
inside. Therefore, no matter how fast they areelitag relative to other objects, all moving syssemave the same laws and
mathematics when they are viewed in the rest fraintike moving system. For us, we would see théecanoving away from us at
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nearly the speed of light. Even though we are nguat a sub-light velocity with respect to the fezine at the center, the relative
velocity when we are on the moving point, the ofh@int appears to be moving away from the pointvbith we are. As long as we
do not frame our problem using distance-determpadmeters tied to center, we cannot say for sitewte are moving at a sub-light
velocity. Everything appears normal to us. Weiatde double-prime system and appear to be ait Adsmeasurements, including
distance, time, and angles, will be measured irdthéle-prime system, Frame 4, which is at restnwdieserved by us as long as none
of the parameters are functions of the rest frantbeacenter. However, when we are measuring ittargte or time between our
location and other galaxies as well as the centleich are functions of the total time of the expanswe will have to use special
relativity to make our observations. We must atesthe total time that the universe has been @upagnrvhen we make
determinations of the distances to other galasiesge time in each galaxy is linked to the time soead from the center. To sum up
the above paragraph, everything appears to be mexicept for the observer’s location.

®
To determine the constants in Equations (0.52)(@r&8), we must know the direction of the centieet R. represent the unit vector
with its direction pointing from our location towhthe center. The unit vector can be written as

R =(10g.D7,)

wherebg, andbf, are the spherical polar coordinates referencederime meridian and to the North Pole, respebtivif we
let d; represent the unit vector pointing towards thal@gy, then the unit vector defining the directafran arbitrary galaxy, for
which the proper motion is known, is given by

d, =(19g, BF, )

If we take the triple cross product defined belaxe, will have the direction of the proper motionturgctor or its negative. If we let
erepresent the unit vector of the triple dot prodiauill lie along the line of proper motion. Weave

o (R4) d

(R~ i) d
The vectore will be perpendicular tal,;, and will be parallel to the proper motion vectdihe vectore is a unit vector by design. We
and R, would be

are not able to determine the magnitude of thegaramtion with this equation, only its directionlowever, e, d

0j !

in the same plane, wita perpendicular tal,; and parallel to the resultant of the proper motiector.
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Galaxies whose proper motion has been determirgeliseed in Table 1. The proper motion is defiméth respect to the vector
components and . To compare the calculated directions of the prapotion, we will need the unit vectors of theutnt of
and . Table 1 lists the values of and that have been determined for listed galaxies.u@ol4 shows our calculated directions

of the resultant vector:{sJ.D P /'] , of the galaxies for which the proper motion i®¥wm at the present time. The error amounts in the
determination of and are not shown in this table.

The resultant unit vectors are calculated as falowet the unit vector of the resultant properiombe f , whereg, and;/ , are the
polar angles. The resultant proper motion unitmeis defined by the anglddq,, andD, , in spherical polar coordinates by

f=10gp/, (0.40)

)

n;,*cos(180j -|9oB £
,X2+ yz + 2
y

bg,=atan = , with x, y, and z being the components gf and /7 on the respective axisbf, andbg, are the spherical polar
X oj oj

o)

b/ ,,= Acos Where j= 0 whemr, > 0 and j=1 whep< (

angles of the unit vectors fdg;’s. We must remember that the x and y componenisist of the components af, and /77 on the x
and y axes.

With these two equations, we can calculate thegramtion vector for each of the galaxies listedatle 1. We have defined tli
vector for the direction to the center as arbitradpw, if we allow the azimuthal and polar andsnd in R, to vary from O to 359
degrees forE)qRj and the values di‘)fRj to vary from 0 to 179 degrees, we have all passiections to the center from our point

defined within one degree. If we take the dot piciaf the triple cross product vecterwith the four proper motion vectors, we will
have a matrix with 64,800 rows and 4 columns. dfthen compare all four of the dot products toah@ select the angles R that

make the values of dot products closest to oneyivbave the best possible direction f&. For programming purposes, we took the

® U
following inequality,1- egf£ 0.1 for Sculptor Dwarf, Ursa Minor, Draco Dwarf, aRdrnax galaxies antl- egf£ 0.19 for LMC.
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Two directions satisfy the inequality. These di@ts areR, = (19129’9 132) andR = (15313"9 53) The angle between these

two vectors is 174 degrees; therefore, these \v&et@ very close to parallel lines. Thus, only ohithem will represent the correct
direction, that is, towards the center. One o$é¢heectors points from our location away from teeter, and the other one points from
our location toward the center.

This research has made use of the NASA/IPAC Exlaatja Database (NED), which is operated by thePdepulsion Laboratory,
California Institute of Technology, under contragth the National Aeronautics and Space Adminigtrat Only a few galaxies from
the NASA/IPAC Extragalactic Database (NED) havenb@escribed in the literature as having the propation The measurement of
the proper motion for these galaxies has an acgufaanly £25 percent. In our determination of theection of the center, we had to
allow an error in the dot product of 0.19. Thisoamt of error in the proper motion of LMC introdgcan error into the direction of the
center of 36°.

However, George Smoot, on the web (http://aethgydis’cobehome.html), in his research on the aoftic nature of the cosmic
microwave background radiation (CMB), found a lamathat is the center of the CMB to [5&)264.@ 48.]1 in Galactic coordinates.
See C. Bennett et al. [2], “Cosmic Temperaturetdltions from Two Years of COBE DMR ObservationdrVerting to polar
coordinates, we hajab - 11.96 82.8] referenced to the prime meridian and the Nortle Prelspectively.

Data Analysis

If we include the error in each of and and consider all of the permutations, we have possible values for each of the proper
motions. With six galaxies, we have @mbinations. It appears from our limited analysfithe possible combinations that each has a
different center when we perform the cross prodmetlysis on each one. We decided that the effouldvprobably show no fruitful
results. Therefore, we only performed the crossipet analysis on the median for each galaxy.

However, we took the center to be located Bf, that is,[lDlGS.@ 97.1}3, as discussed below, performed the cross prochadysis

with a directional vector to each galaxy, and comgat with the calculated values of the resuliamper motion vector. The result is
given in Table 2 for the nine permutations. Agreatns good except for Carina Dwarf Galaxy.
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The research group of Wendy L. Freedman [3] pultististances and recessional velocities for 3kgalaetermined by
measurements of supernova data obtained with dhef &éhe Hubble telescope (“Final results from lthéoble Space Telescope Key
Project to measure the Hubble Constant”). We tisedelocity and distance data included in Tabié¢ Ber work. We obtained the
right ascension and declination of these galax@a®s the NED database. The Freedman group alsodgaador 31 other galaxies that
had been measured by other researchers in Tables 8. We converted all recessional velocitieG&R velocities. We converted the
right ascension and declination to polar coordmateferenced to the prime meridian and the Noaolk,Respectively. We also took
the velocities and distances of all galaxies webative recessional velocity from the NED databasuch lists all galaxies for which

distances are known. The recessional velocities @®en in the GSR system. We performed a leqiséres analysis on the above
data and fit it to the spatial equations that weved for A <% andA, >%.

These equations have the form given belaaw 0 forA' <% and row 1 foA >£2

|d"|sin2(A)") +H. |d'|2 Sir?('%")
[0 cofn)) (2 Yo cofa))

(5,), =Hio+H Jd]+H Jd] +H , (0.41)

i=0and]

A, values were measured from our rest frame at @atin. Since we are in the double-prime framanfér 4, these angles afg 's.
We will be taking the dot product & andd, to find A, before we separate the data between the datatswaoseesponding to

A, <% and A, >%. We must calculate the value &f by taking the dot product &}, and d; to solve for the parameters contained

in Equation(0.7). If we viewed the system from the rest framehatdenter, we would see that the two velocity vecte and j, are
located on two lines connecting the center witlaxgyab and galaxy j, respectively. (These lines poutward from the center to point
‘0’ and point },” respectively.) The vectors stat the point ‘0’ and point J and extend alorfetradial arms away from the center as
viewed from the rest frame at the center. Theeatigit separates, and b, isq.
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However, we are located in the shell, and the ghellir rest frame. From our location, the ceafgrears to be moving away from us
at the reduced velocity vectby. Likewise, the center will appear to be movingagrom galaxy by the reduced velocity

vectorbj. The magnitude of both vectols and b; would be positive, since they are pointing awayrfus. 6, and b; are
measures of the derivatives Bf and R, , respectively. Therefore, the magnitudes ofcalt fof these vectors must have the same

positive sign. The proper time is increasing @asdénter appears to move away from us. Rebe the vector directed from our
location toward the center as determined from ocation. Because of the inversion of the axis abweicenter, we have to use point
0’ to determine the angl@, . At point 0’, the center is located in the diientof - R . Therefore, to determing,’, we must take

cos(A)") =- Rgd, for the case when we determine the directioRgdt our location. The direction efR, is a normal vector; that is,

it is not affected by the expansion velocity, siitagas determined in the rest frame at point Ferafme 3). This scenario is only for the
determination ofA,". b, and b, are the velocities of the center and have beerethawlistancd?, past the center; that is, they have

been relocated to point o’ and point ', respedyive

The vecton{lE)- 11.98 82.8]] mentioned previously appears to be the direcbevatd the center of our local universe. The

temperature variation seen in the CMB is positivdicating that our relative velocity to the CMBtims direction is negative. There
would also be a series of equal-velocity circlasaunding the center, as well as a similar pattért@mperature variations. In polar

coordinates, we have the center located in direafd1D- 11.96 82.8]. However, we need R, or [1D168.4 97.1p. Thus, we
will use the vector R, that is,[lE)168.® 97.1}3, where- R, would be the direction toward the center of owalainiverse from point
0’ in the inverted part of Figure 2. The vectdﬁ)168.4£) 97.1}3 is about 49from the vector obtained from the cross produetyesis.

We used- R.gd,; = cos( AO) to determine the individual elements &f <% and A, >% data subsets. As a footnote, we also derived

br's in terms of the supplemental angleAp. Using this method, we obtained the same resilte quadratic best fit with respect to
distance using the angles we measured at ourdocigti
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-186.819 88.891 - 0.053 -15.971 0.052

Ha = .3 ]
-280.965 70.598 -3.67" 10 18.412 -0.112

where row 1 is forA | >% and row 0 is forA <%, with the direction toward the center to alignhwtihe above arguments is given by

-R= (D 168.4D 97.19) in polar coordinates.

The correlation coefficients forA <%, A, >£2 are (0.986,0.99%5 from the least square analyses to fit the equsitiemived for the

recessional velocities in this paper.

If we set the coefficients i, ; equal to the corresponding term in the matrix abfov the best fit, we obtain 10 equations from Ha
and two additional ones if we write equations ggrand g. With the 12 equations, we can solve for the s in Equations (0.52)

and (0.53). We have to remember that Ha was ea#mlilusing the observed distance in our rest fesmaeasured with the double-
prime frame measuring rods. Therefore, we setdledficients determined by the least square asadepiial to the corresponding
coefficients in Ha.

The Twelve Equations

Equating the elements in Ha to the parameters iratan (0.41) yields 10 independent equationsenduble-prime frame after
expanding the expressiafy - 5,. These 10 equations are listed as Equations)(thd@ugh (0.51) below.

H

1 C2J 1 40

“x 1o =0 1. — = —=

zj 2 j 2 30000
go

go

(0.42)

whereC2J :ﬂ and vo= L.°
c20 R

0
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H
c2J Vo 4,1
xvoXpc + bsx 1 = 30000
C2J - Vo
#Roc|1- ==
go (0.43)
C2308 1 1 2 cay V0RO 1V0 Ha, 5
__ G230 'E>(-2>vo+v02>b()>bc- bsx 1VO xobe- bk — . +—2>b9< 1VO Abs- ) - > CZ\; = - 300’00
- VO VO - - VO
HREX|1- C—ZZJ o0 s
g (0]
/ . 9 (0.44)
C2J
1 — —
g Mg
2Ro 300000
(0.45)
2 C2J
-3gox[1- — H
I c2J 3 c2J 4.4
” 9o ., xbexvo + bsx + g’(beVO' be - bs) - 300600
c2d - Vo €2
ARo 4>R02><’1- = Rolel' 2
o [0}
g 9 (0.46)
H
C20
1 . — 1 - i )(1- = aO, 0
2 2 2 300000
¢] ¢] (0.47)
L

wherec 5o = C20 and where vj=—L
Czj R,

J
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. H
c20 . %,1
T g het b 1VJ i~ 300000
C20 - v
ARx|1- == J
2
0j
'2>CZO V] vVj 1 vj 2 c20
9D, 42>v1+v1 >bc)>bc bsxl—J xjbc- bs 11 +—2>b9<1—1_ xbs- 1 -
V V| -V 2
4>Rj2x 1- €20 : J : Agjx1- —
2 2
gi gi
c2od1- =
) gj2 HaO 3
i 300000

. ) H
beXV] + bsx L + 1->C2C? bCXV] - bc- bs _ a0,4

C204g; X/l- c20</ 1- —
- Vj 8 300000
aR? j L czo>Rj2
’ 2
ai

We can write equations fgg, and g; using Equatior0.7). These two equations are:

wo b Lo
1 _— LO eb: v Rio”
9% R,
w b L
1 L S

—=c2j 1--L e O
R
i j
We included the following constraints:
vo>0 vo<l1 Rj>0 go>0 g>0 Ro> 0 bc>0 vj >0 vj <1

xvjhc + bsx

bs> 0

vj
1-vj

Y
30000

(0.48)

(0.49)

(0.50)

(0.51)

(0.52)

(0.53)
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The observations by Kogut, et al. [4] of the vdlpaif the local group of galaxies relative to thelB is used as the relative velocity

betweenb, and b, for A >% and A, <%. The numerical number [4pR7+ 22km sec) in Equation (0.54) was the stated value

minus the error truncated to 6K® sec?.

b,- b
300000 5 L =- 60( (0.54)
(g
We defined Hcl, a 2-by-5 matrix, by setting to téspective elements of Hcl the quantities on theitde of Equations (0.42)-(0.51)
and calculated the matrix elements of Hcl using/éthees of the unknowns obtained by solving Equmsti®.42) through (0.51). We

then setHcl=

as another constraint. The initial guess valae$itl were set atHia. This forced a solution of the
300000 300000

parameters in Equations (0.52) and (0.53) to repredhe matrix Ha. We also substituted the appatepterm forb; in the

transcendental terms in Equations (0.14) and (0.28pther words, for A > 90 degrees, Case | cpoads tob; = |1- iz , Where
\ 9

bs L
1 L bec 1- L

—=c2j 1- EJ e " . This term has to be expanded in termgofR, - L,, R,, and ¢ For A <90 degrees, Casedl
i j

1 . . - . .
corresponds t&, = |1- —, and the term is used as is. In addition, we tisee&quations relating; and g, to 6, and b, as
\ 9

constraints:
by b 1- Lo

o B b . o
1- b= iz 1- b= iz 1- b= c2j 1- H o e"'% and1- b= c20 1- o R
j o Rj Ro

wherego=g,, gj= g, in Equations (0.42) and (0.51). We had to retitlevariables for the software we were usingdivesthe
equations. The variables c20 and c2j are the céigpecoefficients in Equatiof.7). After we solved for all of the parameters in
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Equations (0.42)-(0.53), we used these parameaiaraltulate the elements in Hc, where Hc is theirdéfined to reproduce Ha. All
of the equations and constraints were used inbEl&oblve Block of a Mathsoft worksheet.

The Solution

Values of all Parameters

We calculated the recessional velocities ﬁgr<% and for A, >% for all galaxies in the NED database for whichessional

velocities and distances were listed. We elimimhatata that were incomplete. We then used thdselatzd recessional velocities and
the measured values to calculate the correlatiefficent of the ordered pairs. The correlatioeffioients “r-squared” for

(A <%, A >%) are (0.93, 0.97).

This theory provides a decrease in the recessief@tity at large distances, since in Equation4}).the term containing;ioj2 IS
negative, andH, is negative in both Equation (0.21) and Equat{0r80). It is certain that the recessional velowsibuld decrease for

large distances in the region whe¢§>%.

Our universe is certainly shrinking in the doubtev@ frame, sinceR"j > R, , even though point § extends from point ‘0’ towdathe

center. ASR® L, g®¥ , thus causing the distance-measuring rods tokshtmboth the single- and double-prime framesufes 2
and 4), our universe is decreasing from an infiraius. For this reason, this paper is callebthe*Special Relativity Solution and
the Shrinking Universe.”

The radius of the hole in the center measuredenekt frame for point ‘0’ is 3.92 MPC across, wlidr point j,’ it is 3.09 MPC.
Therefore, the hole in the rest frame is expanding.
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These equations have many different solutions, riipg on the initial guesses. However, by cal@udathe elements in Hcl with the

parameters to be solved for and by setting HclasinHhe Solve routine of MathCAD as another camsty we found a solution that

satisfied the constraints and reproduced Ha. &heess given in Table 3 are from the solution thatfeund using Freedman, et al. [3]
data.

The density of the shell at our location was cal®d as follows:

M
I’ZV
_ G,
r= 40 ( - 3 3
2 (R (R- L))
. c’bs (0.55)

2
4pGR? 1- v& \/:(3)

where G is the universal gravitational constazgt,:%, and c is the velocity of lightR units must be in mete.
We must boost both sides of Equation (0.55). Hogghe left side of Equation (0.55), we have

3
,,0 kgo =r 0 kgo kgl * (grno) 2,. n kg.

(m0)3 (mo)s gkgo (m,,)s & (m,,)s

0

o kg _ 2.« kg
r (m°)3 =g°r (m")g (0.56)

Boosting the right side of Equation (0.55) to tleaible-prime frame — Frame 4 — and substituting Eqng0.56), we have
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2,2
Fri= c’g,’bs : (0.57)
4pGR ? 1- v& \/:(3)

. c’bs
/’ =

2
4pGR ? 1- vor vg

The density is 4.69 EE -27 kg measured with the measuring rods in the doubteepfiame, Frame 4.
GC 2p L

The rest mass contained between our location andethter isM ¢, =C_L,and b, = C2° . Therefore,Mshe,,:% and
MO = c’bl, _ ¢hvoR,

shell goG gG

. _C’bVvoR,
Msmu:___ar__

2 21" 2 >
b, = 2(2'5M Or M = b.c°L, orM = b.c’L, _ b.c'voR,
cL, 2G 29.G 29G

We have left the mass at the center and the males shell as rest masses, since the value ofdesgaEdnds on where we observe the
system.

The following equations answers the question of bowconstants change when we boost our equabomtine rest frames — Frames 1
and 3 — to the prime frames — Frames 3 and 4, cegply.

m> m m m M gkg

- G R - <

seckg = setkg gm kg"
2 2

m m
c — C —
Sec sec
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G_ G .. o . o
—= — Also,C’=C, . These terms are invariant under the transfoomdtdbm a system at rest to a system moving wihia
c Cc

light velocity, that is, Frame ® Frame 2 and Frame® Frame 4 transformations.

Since our local universe escapes the pull of thesnmathe center, which seems impossible, some#iingt the mass at the center
must have allowed this escape. One possibilitiyas the mass at the center consists of what wddwall massive black holes. The
percentage of the total mass of our local univeosgributed by the mass in the shell between theeceand our location is
approximately 63% if one compares the rest masée¢se center mass consisted of black holes, ild/mot be visible. Therefore, it
would be dark matter and would constitute approtetge87% of the mass of our local universe. Ifwiew the shell from the center
rest frame and if the shell is moving, the percgataf dark matter drops to 9.3%. If we comparentagses from our rest frame, the
percentage of dark matter increases to 77.5%. eldvey, the percentage of dark matter depends orevthe observer is located.

We have no way of calculating the mass in the &l@gibnd our location because it cannot affect asi@tionally. The expansion
equation for our location is

- b}=C, k= e © (0.58)

[o]

We are unable to obtain the total time that theame has been expanding by using the valug gfsince the velocity is not constant.
However, if we solve forb in Equation0.7) and realize the following:

: Bl
p=9% _ 1-C,, 1- L, ¢ 'R
cdt R
or dr — =cdf (0.59)
LB b 1- o
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then we can numerically integrate Equation (0.58nfR= L, toR= R. The term under the square root sign is equalabthe lower

limit and does not cause a singularity. The tomad of the expansion must be measured by promper ¢locks, since one is observing
from the rest system — Frame 3 — to the sub-ligimhé in the double-prime frame — Frame 4 — frontithe that the shell was formed
and the center moved to its present location asreéd by us. The proper time of the expansionivesngn billions of years by

0.0032 dR o Dt (0.60)

c Ly L wobs e 1L—° %
1-c20t = e F
R

where Dt is measured by our clocl

The velocity of light is given in km/sec. RB® L, b® 1. Our original differential Equation (0.6), usedderive the above time, is a
formula with a pole aR= L, .
The time of the expansion measured by our clockidvbe

0.003g;, * dR

C . . bs Ly
L, bc 1- =
\/1- c20 1 L—° e K

R

We can seth, equal to zero in Equation (0.58) and solve forTRe value of R will be the maximum radius (sayJRfor the
expansion at our location if there is a solution £g equal to zero in Equation (0.58). If there ishsacsolution, then the universe at

our location will be closed. Otherwise, the unseewill be open. However, even if the universepsn at our location, it may be
closed for locations that lie farther away from teater than we are. After solving f& ., we can integrate Equation (0.60) frdRp

to R,,. and determine the time at which our location @#band. In other words,

=Dt
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|:‘>0ma><" )
0.0032 dR _ =cDt

R S5 perly
1-c20 2 = e
R

There was no solution for beta = 0 in Equation&).5Therefore, we calculated the reduced termualalcity of the expansion. Table 3
lists all obtained parameters. The universe isx@ieur location by these calculations.

We live in a universe that is on the move. Welacated in a part of a shell that is moving neardpeed of light. In the preceding
discussion, we have hinted that there is a unil/énsa that applies to all parts of our local umse We must say irrevocably that this
is true:there is a universal timelt is the rest time that every observer expessncTheir clocks move at the same rate and have th
same tick marks whether the observer is moving at rest. However, two observers at differerations can only synchronize their
clock within a radius where the relative velocgyaw enough to givey @1.

Take two points A and B, where one point is mowiegr the speed of light. It does not matter wpiimt is moving. For example,
assume point B is moving and point A is at resip@®se that we are on point A. From point A, waildabserve point B moving at
nearly the speed of light. We would observe timgoint B pass more slowly than on point A by adaof gamma; however, our
time would appear as rest time to us. One wousgde the clock on point B as moving more slowntkhe clock on point A.

However, what one observes from point A is not witag would observe from point B. On point B, oreuld observe a clock on
point “A” moving at the same rate as when obserftiogn point A; that is because on point B, one wlaatbserve point A to be moving
with the same relative velocity as that observegtunt B from point A. If one were on point B, i®uld be at rest, and point A
would be moving at nearly the speed of light. Elfere, the time on point A would be the same agithe on point B. The only case
where special relativity comes into to play isettimg the clock and communicating the time on paoiat to the other when using
electromagnetic energy to transmit the informaffom one point at rest to another point that is imgyv Once a system such as our
universe is moving, one cannot synchronize theksldar two locations within the moving system iéttelative velocity is high

enough to makg much greater than 1. We would have the same gmrowdithin a system that used sound waves to transmi

information between points traveling near the spgesbund. However, since we can use light waveset the clocks in our system,
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the sound barrier does not affect our ability tods#erent clocks traveling away or toward eachastnear or even above the speed of
sound.

We would not receive much argument on the abowvessieif the relative velocity between point A gooint B was small, say, 3000
miles per hour. However, the time dilation forstetenario only registers in the eleventh decinaakp It appears that as one
increased the relative velocity and plotted thestaiation verses relative velocity, the graph wvdologé continuous. The argument given
above is valid at very low relative velocities; tdire, it must be valid as the relative veloaitgreased up to velocities approaching
the speed of light. Time dilation occurs for alative velocities when we observe another pointingpwith a relative velocity greater
than zero, that is, from a rest frame of the oleés\ocation.

The model predicts a great wall of galaxies produagethe trailing edge of our local universe. Aentioned before, the trailing edge
only has forces caused by the mass at the ceimtee, the forces caused by the shell become lessriang as we approach the trailing
edge. Therefore, the part of the shell towardscémter would catch up to points ahead of it. Heewethe distance away from us to
the wall would be approximately 22 billion lightars, as measured by our measuring rods. In addibe model predicts a great mass
lying approximately 26 billion light years from uss measured with our measuring rods

This model does not allow us to probe the phydite®system with a radius less than the thickoésise shell at our location. We do
not know what happens to the system in this regifteerefore, the model tells us nothing about g laege volume. The force at our

location would beF p % prior to the time the hole in the center formétbwever, there would be a discrepancy with resfette

initial velocity of the shell model and the poinass model prior to the existence of a shell. Tiadl mmodel probably over-predicts the
velocity asR, ® L. In fact, we have solved the expansion equatioiikf< L, and from preliminary calculations, thelueed

expansion velocity at R = L is less than 1. Thallshodel cannot accommodate values of the redagpdnsion of less than 1 at

R = L. We have to remember that the shell modelngodel and may not reproduce the real univensaresion in all cases. We have
not yet found any approach that would allow theagmgion equation of the shell model to be less tmenat R = L. We are continuing
to work on the expansion equation for R < L and puiblish the results in a later paper. With tkpassion being lessthan 1 at R =L,
the real universe may be closed.

With one of these equations, we could determinethrdneour galaxy will collide with the Andromeda g&y. Our model predicts an
averaged negative recessional velocity for the émgrda galaxy of -125 km sE¢GSR) compared to a measured value of -121 km
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se¢' (GSR). The measured distance ranges from 0.646LtMPC. Therefore, the two galaxies will notlidel The negative
recessional velocity is caused by the way the us#ves expanding while we are positioned in thdl.she

Fit of Proper Motion Observed Data

We calculated the proper motion of the galaxie witrrent known measured values. The values gbrittyger motion for the six
galaxies with measured values of and p are listed in Table 4, columns 2 and 3, with thlewdated values listed in columns 4 and 5.
The agreement is fair with the most recently detsthvalues (except for the sign of pnd p in some cases, considering the
uncertainty in determining the proper motion.

The resultant proper motion is greatest near azation, i.e., for d << 1, and steeply moves towas as we approach 1 MPC. Figure
5 demonstrates that the only location where thegraotion is observable with the current technplsgvhere the distance to the
galaxy is much less than 1 MPC. In all casesatisolute value of the resultant proper motion \sloereases slowly with distances
beyond those permitted by the model.

The data for distance was obtained from the NERlwete. The data for the other galaxies was refedeoreviously.

The assumption made at the beginning of our pdyaerthe deceleration of the universe was equdlg¢dubble Constant if we
converted the mega parsec units to second maygbad@ct. Calculating the deceleration of the ursigenith Equatiori0.6) we obtain

a value that is 1.3 orders of magnitude smallem tha value obtained from the Hubble Constant.s @esumption drove the derivation
of Equation (0.7) into classical physics whichtils walid.

Afterthoughts

This theory provides a mechanism to explain howges formed very early in the expansion of ouverse. With the center
containing a tremendously large number of masdaektholes, smaller black holes could have beearteglewhen the matter in the

shell was ejected. Black holes in modern galectesgd have been introduced into the shell fromdbster of black holes at the center.
Such black holes would have been kicked out ifr timaiss was smaller than that of the majority oflblaoles in the central cluster. As
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these smaller black holes became part of the expgagds, they could have formed nuclei to whichsiasgas clouds could adhere,
thereby forming galaxies.

One finds that the universe is open at our locatitre calculated parameters are correct in Tabl§Ve have assumed that the
velocity from our location of the entire shell teettrailing edge is constant. In addition, our elatbes not allow the universe to slow
down prior to the formation of the shell. It wowgdpear that the velocity at the time when thel &whed would not be equal to the
speed of light. We are not at the leading edgeuofuniverse, since we observe galaxies at gretdraies from our location in all
directions. At radii larger than those at our toma the universe may be closed, since the vgloditen the shell formed would be less
than c, the deceleration rate for galaxies fartften the center would be greater than at our locatand it would take less time for the
negative acceleration to slow down these galaxiethis is the case, then this theory allows tthating the time the shell is in the
massive black hole cluster, the heavy elementsddrduring the expansion could be reduced to elen@dbw atomic weight by
fission processes. Therefore, we would have fudioing the expansion and fission during the sh@lirney through the cluster of
black holes at the center. The amount of energyaated in the shell as it reached the cluster dbalenough to cause the heavy
elements to break apart, since they would be trayakar the speed of light. In other words, #ragerature and pressure would be
high enough to form matter in a state having theatteristics of a wave function. Additionallyethas would come out of the central
region in sheets that would last for a short tiafeer which, the source of matter would be closkd At the same time, sheets would
escape along other radial arms of our expandingets®e. This theory provides a mechanism for exagel systems consisting of
many universes such as ours. Since the expargi@tien is defined by the ratio of the thicknesshefshell to the radius, there is no
upper limit on the size of expanding systems. Tie®ry goes along with the recycling ability ofun@ that we observe here on Earth.
In other words, there is birth, there is life, #hés death, and there is life, and so on. Moredwermodel predicts negative recessional
velocities close to our location in all directiomghich is consistent with observations. No othedei predicts negative recessional
velocities for galaxies close to ours in all difens. The volume where we see the negative resedss shaped like a dislocated
ellipsoid where the two halves do not fit togeth&he expansion ob, - 5, in Equations (0.14) and (0.23) becomes invaliddoge

values of d. The maximum distances to galaxieswieacan use in the model is 0.07 and 0.11 billgint years for A > 90 degrees and
A < 90 degrees, respectively. As we approach thalses, we must include higher-order terms inetkgansion, and at these values,

the equations become complex. However, the dama ffreedman et al. [3] support the forms of Eque{i21) and Equation (0.30)

up to 467 MPC or 1.49 billion light years.
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b,- b
An interesting result of this theory is the diffece in the tern(b, - b6), that is, b = 1:13 bJ , Where b, is the reduced velocity of the
0]

expansion at poinR," and b, is the reduced velocity at the poiRf . The velocitiesb, and b, are those given in Table 3 for

A"0<£ and A, >P.
2 2

Figure Caption

Figure 1 Expansion at two different times

Figure 2 Components of the recessional velocitesihgle A>p/2 (Case 1)

Figure 3 Partition of Rand R the reverse of contraction

Figure 4 Partition of Rand R

Figure 5 Calculated resultant proper motion in M8&itury plotted against distance (MPC) for sevdaxges in the local group.
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Tables
Galaxy Polar angle Azimuth Distance () Degrees Mu Alpha Mu Delta
J2000 Degrees Degrees MPC (Calculated) Mas céhtury| Mas century
Sculptor Dwarf [5] 15.04 123.98 0.085 2.38 85.80 36 43
Ursa Minor [6] 227.3 22.78 12 -53.70  94.57 100 0O 8
Draco Dwarf [6] 260.05 32.08 .067 -41.42  50.3V7 90 100
LMC [7] 80.86 159.76 0.05 -31.66 65.3§ 120 26
Fornax [8] 40.00 124.45 0.137 84.25 52.00 24.4 314.
Carina [] 100.40 140.97 0.099 20.60 50.9f 3.6 16

Table 1 Proper motion parameters of the listedxgedg References 1-3 were originally obtained fi®aul Hodges, private

communication; Email).
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M H LMC URSA Sculptor Fornax Carina Draco

- - Degree Degree Degree Degree Degree Degree
Minimum Minimum 21.4 51.6 35.6 2.5 75.5 14.6
Minimum Median 11.9 23.5 16.3 3.6 94.3 30.5
Minimum Maximum 35 20.7 3.3 10.5 100.7 42.0
Median Minimum 25.5 36.5 26.3 7.2 85.8 24.0
Median Median 14.1 16.0 2.8 0.5 100.2 43.0
Median Maximum 35 12.7 9.3 7.2 104.7 54.0
Maximum Minimum 31.6 28.2 0.7 13.0 52.5 46.3
Maximum Median 17.6 12.9 19.1 6.0 74.9 63.2
Maximum Maximum 3.4 9.6 25.5 2.6 86.3 70.0

Table 2 The angles between the calculated resydtapier vector and the cross product proper matdmtors where the calculated by
the dot product. The proper motion vectors wetemnined from the measured proper motion compgnehe proper motion values
in the literature were given as: Value + Error.cttumn 1 and 2, the minimum equal value minusremedian equal value, and
maximum equal value plus error.
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Parameters

Go (Unitless)

Ro (MPC)

Vo (Unitless)

Bs (Unitless)

Bc (Unitless)

Gj (Unitless)

R

Vj (Unitless)

C2J (Unitless)

C20 (Unitless)

c20 (Unitless)

c2j (Unitless)

beta o (Fraction of c)
beta j (Fraction of c)
Density (10" -27 kg m™®)
mass shell (1052 Kg)
Mass center (10752 Kg)
% dark

terminal velocity (Fraction of c)

eTime (Billion years)

Table 3 Calculated and Guessed Values of EquafiAg) through (0.53)

Guess Values
2.63
20000
0.8
1
1.1
3.6
26000
0.9
1.0919
1.1403
0.12
0.12
0.97
0.98

Calculated Parameters
5.803589 Correlation Coefficient (Ao > 90)
8009.946 Correlation Coefficient (Ao < 90)

0.846999 Ro zero (MPC)
1.007674 Rj zero (MPC)

1.19917 beta o (Fraction of c)
6.758071 Max d value allowed A>90 (MPC)
10333.06 Max d value allowed A<90 (MPC)

0.90665 Lo (MPC)
1.124173
1.112441
0.163866
0.213563
0.985043
0.988992
4.692179
4.812055
2.863262

37.3048
0.675573
22.93028

Calculated

0.9723958
0.9394748
1380.1713
1528.9957
0.9850433
36.385689
21.120242
6784.4165
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Galaxy mu Alpha (Observed) mu Delta (Observed mu Alpha (Calculated) mu Delta (Calculated)
(MAS Century’) (MAS Century’) (MAS Century’) (MAS Century’)
LMC 120+28 [7] 26+27 -15 15
URSA 100+80[6] 80+80
-8+17 [9] 38+16 -12 9
SCULPTOR 36122 [5] 43125
-23+13 [10] 45+13 -6 8
DRACO 90+50 [6] 100+£50 -15 15
FORNAX 24.4+4.6 [8] -14.3+4.1 I 5
CARINA 3.6+9 [11] 16+9 -4 6
ANDROMEDA - - -0.4 0.5

Table 4 List of the observed and calculated propation components for the six galaxies where tita dre available.
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Galaxy doj
LMC 0.05
Ursa 0.076

Sculptor 0.09
Fornax 0.137
Carina 0.099
Draco 0.083

Andromeda 0.787

Table 5 Distance, doj, from our location to listgdaxies
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Figures

Figure 1 Expansion at two different times

Figure 2 Components of the recessional velocitesuhgle A>p/2 (Case 1)
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Figure 3 Partition of Rand R The reverse of contraction

Figure 4 Partition of Rand R
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Resultant proper motion vs distance

25

20 — LMC
< > 15 - — Ursa
= D
=2 10- \ Sculptor
= § | Fornax
qoci_ 2 —— Carina
= 01 % — Draco

5 {1 — Andromeda

-10

(#-1)*10+doj)

Figure 5 The calculated resultant proper motians i
MAS/Century plotted against distance (MPC) for seve
galaxies in the local group. The values of théadise

to the respective galaxies, doj, are listed inld &b
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