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Abstract

The first law of thermodynamics is straightforward. lates that energy can be
converted from one form into another but not created or destroyedauttna’s work on
the subject indicates that net energy is zero [6][7][13] butratgzhinto two different
types of energy that balance one another. The second law is stohightforward. A
guantity called entropy describes the probability of energgstar systems with many
particles. The second law states that more probable energy Is¢atome filled over time
and energy differences that can be used to carry out work becasnavikable. The
source of a high original state that can continually'fun dowri'has been ditbddentify.

There is a strange situation in fundamental physics regardimg tiWell respected
physicists [Julian Barbour for example] point out that all quantweohanical equations
are cyclical with time. Common sense tells us that time rasbgmand tension exists
between fundamentals and what we observe. This situation extends tomémtala of
space as well as fundamentals of time. Special relatvitycurvature of space time is
known to be the source of gravity at the large scale but the awahprsach to quantum
gravity is not generally known [7]. Further, the concept that vglazitelative seems to
be accepted but velocity is related to kinetic energy that is conserved.

The author uses a cellular model that describes gravity, spaeg,dkpansion, kinetic
and potential energy at the quantum level [6][7]. Using cosmolegy platform, the
present paper explores time and the thermodynamic laws. Itudesclthat time
advances because expansion converts kinetic energy to potential. erflengher, the
gravitational coupling constant converts quantum behavior to large behlvior.
Although pressure expands the universe, gravitational accumulation begiosinate
locally. The expanded state and the many available themaody states available as
particles fall related to gravitational accumulation explain hearyhing can‘run dowrf
as time progresses.

Cellular cosmology allows us to track the behavior of cell kiratitt potential energy as
they fall due to gravitational accumulation. Study of a modelxyalvith the same mass
and position of the sun allows us to compare how much heat relatgy egenerated

by collisions compared to the ideal kinetic energy of orbits.

Cellular Cosmology



Using a small cells of radius r to simulate a large ragibterature would call this the
radius of the universe) is critical to understanding cosmology. Imtbdel, the universe
is filled with the surface of many small cells that are equivalent to sieface of one
large sphere. This is important conceptually because we canslde ithe universe
(something we all observe), each surface can be identical andrtbept that there is no
preferred location can be preserved. The model proposed is based on exp(E30)
each associated with a proton like mass.

The derivation of a coupling constant for gravitation from refer@nisereviewed below:
Let small r represent the radius of a many small spherelaegelR represent the same
surface area of one large sphere containing exp(180) spheres. isTbare proton like
mass (m) on the surface of each cell. The mass of thersail equals m*exp(180).
The laws describing each particle are no different than any p#ntcle. Geometrically,
many small cells with the same combined surface area tffe feature. General
relativity uses the metric tensor (ds”*2)[4]. The surface af@a2-sphere is broken into
many small spheres with an equal surface area, i.e. rp@@x The total energy will be
that of a proton mass/cell plus a small amount of expansion kiere¢igy. Based on
geometry, two substitutions are placed in the gravitational con&atelow, i.e.
M=m*exp(180) and R=r*exp(90).

Area=4 pi R"2

Area=4 pi r"2*exp(180)
A/A=1=R"2/(r"2*exp(180)
R"2=r"2*exp(180)

R=r*exp(90)
M=m*exp(180)
Large space G cellular size G
RV~2/M G=G n2/m ris the cell radius
R'V"2/M G=G rv2/m r'is the proton size geodesic
R'=r*(VV)"2*(M/m)*1/exp(90)
RV"2/M= r*exp(90) *v2/(m*exp(180))

G=(r *v2/m)*1/exp(90)

For G to be equivalent between many small cells and one largee shbegeodesics (the
combination of r,v and m that give G) of cells must be multipliedhgysmall factor
1/exp(90). This value is the gravitational coupling constant [6] faelh that has
cosmological properties, i.e. the force is shared with exp(180¢learon a surface that
is 1/exp(90) of the total surface.

Fundamentals of space and time

Reference 6 identifies the source of the gravitational conhatathe quantum level. The
gravitational field energy 2.683 MeV from the Proton Mass model (Appendiderlies
the quantum mechanics for a fundamental radius r and a fundamentat. timé¢he
equation below, the value 1.93e-13 meters-MeV is HC/(2*pi) where Heisenbergs



constant 4.136e-21 MeV-sec and C is light speed, 3e8 meters/seqadiuser is the
radius of a quantum circle for gravity with 2.68 MeV field energy.

Identify the radius and time for the gravitational orbit described above
Fundamental radius=1.93e-13/(2.68*2.68)".5=7.354e-14 meters
Fundamental time=7.354e-14*2*PI()/(3e8)=h/E=4.13e-21/2.68
Fundamental time 1.541E-21 seconds

Gravitation

If radius r for the conventional physics force calculation is 7.35ed#rs, as proposed
above, the force in Newtons (NT) is:

F=(5.9068e-39)*hC/IR"2

hbar 6.5821E-22 mev-sec
hbar in NT-m-sec 1.05E-34 NT m se
hbarC in NT-m*2=K 3.16E-26 NT m*2

F=(5.9068e-39)*"K/IR"2
F=(5.9068e-39)"3.16e-26/(7.35e-14)"2=3.39e-38 NT
3.453E-38 NT

This result agrees with the simple Newtonian force for glagiseparated by 7.35e-14
meters.

F=Gm"2/R"2 (NT)=6.67428e-11*1.6726e-27"2/7.35e-14"2=3.452e-38 NT where m is
proton mass and R is meters.

Using values for the proton mass model that the author believes uhifgsitorces (6),
the gravitational constant is calculated below and agreesthetipublished constant,
G=6.674e-11 NT meters"2/kg™2. The gravitational coupling constant 1/exg¢€0gd
above appears in the fundamental calculation for the inertial faree gell that has
cosmological properties.



GRAVITY

proton
Proton Mass (mev) 938.272
Proton Mass M (kg) 1.673E-27
Field Energy E (mev) 2.683
Kinetic Energy ke (mev) 9.720
Gamma (g)=M/(M+ke) 0.9897
Velocity Ratio wC=(1-g*2)*0.5 0.1428
R (meters) =(HC/(2pi)/(E*E)*0.5  7.354E-14
F (NT)=M/g*(v/IC*C)* 2/R/exp(90) 3.452E-38

HC/{2pi)=1.9Te-13 mev-m
Calculation of gravitational constant G
Inertial Force=(M/g*C*2/R)*1/EXP(90) 3.452E-38

Radius R (Meters) T7.354E-14
Mass M (kg) 1.673E-27
G=F*R*2/M* 2=NT m* 2/kg* 2 6.6T4E-11
Published by Partical Data Group (PDC 6.6 74E-11
PE fall MeV 19.34
Ke fall MeV 9.720
F =PE/R *1.6022e-13 NT 3.4524E-38

PE/R=(19.34%1.603e-13/7.3543e-14/exp(90))

The use of 1/exp(90) and Heisenbergs uncertainty principle hadfdot of dramatically
reducing the force between protons and makes gravity very loigg @mpared to the
other forces.

The author believes that the space we walk around in is defined by grahgycatantum
level (r=7.35e-14 meters) with ideal cells expanded to a preadnisrof about 0.55
meters/cell. In three dimensions exp(180) cells give larg®.3%*exp(60)=6.1e25
meters. Further, the author believes that the time we expergtioe cycle time 1.54e-
21 seconds repeated many times since the beginning. In othds, woorquantum
mechanical time is defined that cycles and counts forward (tyoégexp(N)). Defining

gravity, time and distance together allows nature to use therajeheory of relativity at
the quantum level. The coupling constant 1/exp(90) scales the quanturto ltheslarge

scale we observe around us. This is called cellular cosmology.

Relative Motion

Some would point out that special relativity indicates that simeity is dependent on
motion and therefore, since motion is relative, time is relatiVeey use the Lorentz
transformation to calculate how time is changed by velocilgtive to some other
particle. If velocity is relative there is tension betwdes statement and natures kinetic
energy. How can the first law of thermodynamics be salighe destruction of energy)
if velocity is relative but kinetic energy is not relatived?articles have kinetic energy



related to conservation of PE+ke=9.72 MeV. Velocity can be cadclfabom kinetic
energy. However, there is a new understanding of space anthtaekular cosmology.
What must be considered is that general relativity extends tquietum level and is
united with special relativity. We are walking around in spae¢ lhas expanded from
the quantum level and rules that exist at the cellular level applsrge scale space.
Below we review the rules:

Nature’s Rules

1. The velocity of light is simply the ratio of two dimensions=ali&te dimension/time
dimension. It is constant.

why c is constant

1
vic=di(ct) \I\

1 1+1
gamma (g)=tiT=tCICT

d in the diagram above is distance

Light is shifted totally into the vertical axis at CIC.
Light energy is not lost as time ticks to 1, 1+1, etc.
In a moving time frame it travels to the next 1

on the horizontal axis.

The vertical axis can also be written V=dCI(Ct)

At the next 1 light travelled dC*ti(Ct)*t=Ct=d

So in time t light travelled d and d/t=C
The vertical axis is d
The horizontal axis is t

Light speed is just the ratio between dimensions that
are equal and orthogonal.

2. The fundamental radius of a cell and time to move around the aelhderence are
given by the proton model field energy 2.68 MeV.

Identify the radius and time for the gravitational orbit described above
Fundamental radius=1.93e-13/(2.68*2.68)*.5=7.354e-14 meters
Fundamental time=7.354e-14*2*PI()/(3e8)=h/E=4.13e-21/2.68
Fundamental time 1.541E-21 seconds

3. Applying these fundamentals to point 1 above: ‘At the next 1 lighavets
d=2piR=2*pi()*7.354e-14=4.62e-13 meters. It took t=1.54e-21 seconds and d/t=3e8.
In quantum mechanics all time is around a quantum circle. Emethe frequency
associated with moving around the quantum circle at velocity C. imiowes forward
around a‘“count time circle 2piR at velocity C. The orthogahalensions are on the



surface of the cell. After one cycle all protons are batkeabeginning of the cycle
and all energy has been passed along to the next cycle inclighihgNature counts
cycles and elapsed time is cycle count*fundamental time.ps&thtime is the same
for all cells because they are identical and none occupy erge@fposition in space
or time.

4. Large scale observables are related to many quantum sdalelefaied by gravity.
Gravity is defined at the quantum scale by the energy 9.72 Me\Vgeavitational
field energy 2.68 Mev at Radius =7.354e-14 meters with exp(180) cells.

5. Special Relativity and General Relativity are united in catlldosmology. This
means that gravitys constants listed below are forever detateugh relativity and
G.

Show that gamma for General Relativity is derived
from gamma fromSpecial Relativity
(Derivation for Schwarzschild equation for cellular cosmology)
constants from gravity above:
ke 9.719690164 MeV

m 1.67262E-27 kg

m 938.272013 MeV

r 7.35432E-14 meters
G 6.67428E-11

C 299792458

gravitational coupling constant 1/exp(90)
gamma=m/(m+ke)
gamma=938.272/(938.22+9.72)

0.9897 gamma
dt=1/gamma-1

0.0104 dt
dt=1/((1-(v/C)*2)A.5-1
G=Rv~2/m
v=(Gm/R)A.5
dt=1/((1-G*m/(R*C"2)))*0.5-1
G=G*exp(90)
dt=1/((1-EXP(90)*G*m/(R*C"2)))*0.5-1
dt=1/((1-EXP(90)*6.7e-11*1.67E-27/(7.35e-14*3e8"2)))*0.5-1

0.0105 dt
gamma=1/(1+dt) ke=m/gamma-m
0.9896 gamma ke=m/(1/(1+dt))-m

6. Energy is conserved. This is the first law of thermodynamics.

7. There are two types of gravitational energy (9.72 MeV=kinetiergy + potential
energy). Potential energy is converted to kinetic energy as egpamscurs. The
expansion equations are in the section entiigoansion below and ke decreases
directly with R.



8. Mass with kinetic energy travels slower than the velocity of light. Gamm{an+ke)
and v/C=(1-gamma”2)".5).

9. Time will be 2*pi*R/V for a particle with velocity less tha@ moving around the
circle. The particle will traverse only a segment of ¢irele in the time 1.54e-21
seconds. The author calls this segment time. According to bpelevity time
runs slow for this particle. The following example compares count time withesgg
time during expansion.

E (MeV) E (MeV)
2.683 7.3543E-14 2.683 3.136E-12 r' cell
Velocity 3.00E+08 6.60E+06 v/C*C
0.9998 gamma
Field side R side Field side R side
H/E 2*pi*r/C H/E Segment time-sec
1.54E-21 1.54E-21| 1.54E-21
0.0220 v/IC
2.99E-18 2*pi*r'/V/igamm:
p=E/C 8.94E-09 0.00024202 dt=1/gamma-1
pR/h 1.0E+00 2.99E-18 2*pi*r'/V
ke*r mev-m 7.121E-13

The quantum level pR/h=1 is maintained by the left side of thealragbove, where p is
momentum. H/E and 2*pi*r/C=1.54e-21 seconds (the fundamental time). Tesidg
of the diagram shows that as the cell expands from r tootigldecreases. The slow
segment time 2*pi*r/V/gamma and normal segment time 2*pi*r/é Aoth longer (slow
segment time is 1/gamma-1) longer than segment time withootga Large scale
velocity and cellular velocity are identical because kineticggearticle is identical. At
the end of each cycle (exactly 1.54e-21 sec) everything movesrtbrand the cell
kinetic energy is maintained at the same value for the next.cy€his allows slow
segment time to be additive and be a little longer (verifigdthe twin paradox).
Segment time is truncated at 1.54e-21 seconds and the next teytdewsth the new
present (the younger twin is standing there talking to the othiarat the end of his
journey).

The twin paradox has been proven with atomic clocks in satellites.clock that
is in motion does run slower and when they are brought back they fladrdly
but they are together in time and space.

10. Particles simply have kinetic energy and a related gamma. Gammakma)(where
m is always the mass of a proton. Gamma is a measumesiagae standard C.
Velocity can be determined from gamma (v/C=(1-gamma”2)".5) butresleading
to start with velocity and determine gamma because this madtesity relative.
Think of velocity as an incomplete specification for kinetiergly. The Lorentz
transformation is a local affect proving that C is constant.

11.The cellular radius can be determined from kinetic energy. Waélcellular radius
the large scale orbit is simply cellular radius*M/m wheresNthe mass of the central
body and m is proton mass. The equations are from the Schwarzspmltors
above for cellular cosmology solved for r.



Equation that gives cellular radius from ke

gamma=938.272/(938.272+ke)

gamma=938.272/(938.272+9.72)

gamma 0.9897

r=EXP(90)*m*G/(C*2)/((1/g)*2-1)*(1/g)

r=EXP(90)*1.67e-27%6.67e-11/(3e82)/((1/0.9897)*2-1)*(1/0.9897)
7.354E-14

Large Scale Orbital radius = r*M/1.67e-27

Discussion of Nature’s Rules

With the understanding that the large scale we observe is simgalg of cells defined by
gravity and the further understanding that count time moves tbuggyforward we can
simplify our understanding of nature. Further, we understand thafirthelaw of
thermodynamics is conservation of energy and totals 9.72 MeV fotatami The only
change possible is that potential energy is converted to kinetic energy &mal/batme.
The cells have a specific kinetic energy depending on theorjis Ordinary mass will
always travel slower and only complete a segment of the aeltingde against the
standard velocity C. Every proton contains energy that causescyicle at 1.54e-21
seconds/cycle. It is established by the quantum mechanics ofratwational field
inside each proton (the proton model in the Appendix) and each protomigati@nd
none occupy a preferred position. All protons advance in time simeoltsly by one
count ready for the next count. Particles simply have a ke amethi®d gamma. A
geodesic is determined by G=RV"2/M. R is a measure opatential energy and
ke=1/2mV”2 is a measure of its kinetic energy time, gamménkd&k). Each particle
participates in expansion of the universe and during expansion 9.7 MeV atigote
energy is being converted to kinetic energy. Count time detesmelapsed time for the
expansion equations and they determine how much kinetic energy has beatedonve
Particles have a fully expanded (ideal) geodesic based on thisrsionveParticles can
fall before they are fully expanded but the large scale behafian orbiting particle is
directly related to the small scale behavior of a cello(igh 1/exp(90). Large scale
behavior is directly related to cell behavior and geodesitsomne base’ for particles (the
gravitational constant G is an absolute value). Below we accoumtdfbitive kinetic
energy in orbits regardless of the direction of the velocity vectioour total energy is
1.63e-3 MeV (page 19 below), the gamma associated with it is about 0.9999982
does indeed run slightly slow for particles in our vicinity thatehthis kinetic energy.
Dt=1/gamma-1=0.00024 for particles in our vicinity.

Expansion

Consider why the universe expands. Kinetic energy (ke) must edtuinto
gravitational potential energy (pe=Fr) ovéime. Time enters physics through



cosmology! The derivation below indicates that the increasgligga®f the universe and
increasing time are related through expansion.

ke pe

ke Fr

1/2M(v)"2 GMM/r
12M(ripy~2 GMMIr
1/2Mr\3/t"2  GMM
1/(2GM)*r"3  t"2

(r/r0)"3 increases as (t/t0)"2

The above derivation contains only radius and time. If we believe etkfzdnsion
occurred we must believe that time advances.

(r/r0)A3 increases as (t/alpha)*2 (kinetic energy requirement)

Expansion of each cell involves the kinetic energy of a proton like orashe surface of
each cell. The models geometrical and numerically sinylailows many small cell
surfaces to represent large scale cosmology.

Cell diagram

Initial cell radius is 7.35e-14 meters. Initial forces in¢b# are balanced and are 3.45e-
38 Newtons. With an initial kinetic energy of 9.72 MeV, the iniéapansion velocity
can be calculated.

Gamma (g)=938.27/(938.27+9.8)=0.9897
V/C=(1-0.9897/2)".0.5=0.143.

M=1.675e-27 kg

= RE=9.? mev
VIC lateral=0.143

PE expansion=integral F dR
KE=mv~2/2

Cell diagram showing tangential kinetic energy

Kinetic energy decreases (and gravitational potential energgaises) as expansion
occurs. The derivation below is based on gravitation constant G remaining constant



G remains constant G=rv*2/(M)

RVA2/(M/g)=rvA2/(M/g0) RVA2/M=rv? 9.75 ke
RVA2*g=rv*2*g0 RVA2=ryA2
(vIV)A2=(rIR)*g0lg (VIV)A2=(r/R) i
(vIV)=(rIR)*.5%(g0/g)".5

ke=keO0*(r/R) Ke decreases with r

Kinetic Energy decreases with Expansion

Important values originate in the proton model. The model shows protonahbwitih 20
MeV that fall into “orbits’ with 9.7 MeV of kinetic energynd 9.7 MeV of potential
energy. Initially the mass on the cell surface has high \1gl¢@i14C) that gives an
inertial force equivalent to gravity. Tangential kinetic engidjggram above) decreases
directly with expansion ratio and defines an orbit that maintaingréngtational constant
at G. This ‘orbit is again a model since it will be showrobethat temperature and
pressure associated with kinetic energy drive expansion. AReansion, potential
energy allows protons to fall (accelerate) toward each otheestallish orbits as mass
accumulation occurs. It is this energy that we see when a@i@tgstablished around
galaxies and planetary systems. It is also this energy piloavides pressures and
temperatures high enough to initiate fusion.

The goal below is to model expansion of a small cell that providiees scalable to the
universe.

Nomenclature

(all calculations are MKS)

t-time

g=dimensionless time=time/alpha time
Lower caseris a cell radius

Upper case R=r*exp(60)

R1 radius is first expansion component

R3 radius is second expansion component
H3 is Hubble's constant for R3



First expansion component; R1
(r/r0)A3 increases as (t/alpha)*2 (kinetic energy requirement)
r=r0*g”(2/3)
R=r0*exp(60)*g”*(2/3)
r0=1.93e-13/(2.683*2.683)*.5=7.35e-14 m
R1=(7.35e-14*exp(60))*g"(2/3)

Second expansion component: R3
dr/(r*dt)=H3
dr=H3*r*dt
dr=H3*alpha*r *dg (dt=alpha dg)
dr=H3*alpha*r0*g”(2/3) *dg
r=H3*alpha*r0*g*(5/3)/1.6666
R3=H3*alpha*(7.35e-14*exp(60))*g*(5/3)/1.666

r1+r3=(7.35e-14)*g*(2/3)+(7.35e-14)*g*(5/3)*H1*alpha/1.666
R1+R3=r1*exp(60)+r3*exp(60)

Integral dr adds a late stage term that expands with time,irtiégration, raised to the
power (5/3). The equations are consistent with the cold dark magerotogy model
described by Pebbles [4] with constants determined by the COBEARN[5] and
PLANCK missions.

Thermodynamics and expansion

The Boltzmann relationship T(K)=ke/(1.5*B) with B=8.62e-11 MeV/K igiss a
temperature to kinetic energy. Cosmologists use the expansian zrato scale
temperatures and the x axis is the natural logarithm 45 progrdassaigout 90. Large
scale time progresses from exp(45)*1.54e-21=0.0538 seconds to approximately
exp(88.5)*1.54e-21seconds= approximately 14 billion years presently.
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The discontinuity in temperature is explained in reference 12, butotignal
temperature is 2.73K at the current stage of expansion.

There is a critical concept at stake that needs our undersgantithe kinetic energy is
temperature, it is no longer limited to a surface. Partigldskinetic energy bounce off
of one another and create pressure. Is it this pressure that edpands/erse? Can the
particles fill all of space or are they quantum like and &adhitn their travel. If we

calculate what a gas would do perhaps we can answer the above two questions.

The gas constant R, is 8.317 Joule/K/Mole. (Joule=NT-m and 1000Kjdiey H). If

we assume an ideal gas for hydrogen the gas constant R=8317 NTgrektKthe
pressure would be:

P=8317*density*temperature (NT-m/K/kg*kg/m"3*K=NT/m”"2) where densiig
kg/m”"3 and temperature is degrees Kelvin (K).

With density based on one proton for half the cells (the othershalobably cold dark
matter [7]) and an initial radius of 7.35e-14 meters, the abovalipiessure is 2.97e26
NT/m”2 where initial temperature=7.58e10 K.

Volume/cell (m”3) 1.67E-39 2.72E-39  4.43E-39 7.24E-39 1.18E-38
Density (kg/m”3) 5.02E+11 3.08E+11 1.89E+11 1.16E+11  7.09E+10
Temperature (K) 7.56E+10 1.01E+10 1.08E+10 1.05E+10 9.84E+09
Pressure (NT/m”"2) 2.97E+26 2.44E+25 1.60E+25 9.54E+24 5.46E+24
Pressure  (Ib/in"2) 3.54E+21 2.32E+21 1.38E+21  7.92E+20
Pdv (MeV) 2.11E+00  4.33E-01 4.47E-01 4.28E-01

Integral Pdv (MeV) 6.6 2.11E+00 2.55E+00 2.99E+00  3.42E+00
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INCREMENTS

The integral of Pdv quickly saturates at a level consistent with thal iinietic energy of
9.8 MeV (the gas is not ideal and the constant is somewhat uncer@aiejall,pressure
can be considered the driver for expansion. The net affect is thenpreteives
gravitational potential energy against a resisting gravitationa forc

Transition from quantum behavior

In quantum mechanics, particles move in circles and are isttisieverywheré' at once
on a surface and movement into the interior of the sphere thakedefem is very
limited. For example, the electron does not normally move insidephere 5.29e-11
meters and if it is forced to, it is called relativistic @g-generate. Pressure is the
collective action of particles with kinetic energy (tempemtuhat bounce off of each
other in all directions. The fact that protons are colliding and &bimove throughout
the space created by expanding the fundamental radius 7.35e-14 imgitat®e that a
critical transition has occurred. Protons enter the radius thaedeajravity and pressure
expands space itself. Particles now exhibit non-quantum behavior fpdybeause the
force is now very low and it is easy to force particles thi interior of the volume).
Apparently the transition is associated with 1/exp(90) that wealadsextends the
gravitation force.

For expansion, the kinetic energy term is 9.7 MeV [9] of kinetic @nerThis value
decreases as PdV. Defined this way, we expect the equatiore9Rhk to be satisfied
[1]. Although quantum mechanics and the proton model define kinetic enerthe i
gravitational orbit, it is pressure and temperature that expangnthierse. Rather than
being limited to a quantum mechanical orbit, particles aretér@eove throughout space
because the coupling constant 1/exp(90) reduces and extends the fweznhaarticles.
After two early transitions (equality of photon and mass density @ecoupling of
electrons [11]), gravitation is locally able to dominate gassunee. This gas does not act
like the one that thermodynamics normally describes. The leartice gravitationally
ticky and small accumulations of matter grow and eventualiynfclusters, galaxies,
stars and planets [8][13].



After expansion, a very improbable (high information) state has betablished (see
comments on entropy in the appendix). Expanded particles sepamatedrie another
are few to accumulate due to gravity. As they do they faditoenergy (more probable)
states.

Expanded particles do not simply reverse expansion as they faltodgeavitation.
Normally gravity is not an important force in pressure and teryperachanges
considered by thermodynamics (it can be important in the themaaudgs of weather).
Again, pressure is the collective action of particles with lerextergy (temperature) that
bounce off of each other. At about 200K years after the beginniagdition known as
equality [4][5] of photon density and matter density occurred andclesrtstarted to be
affected by gravity. Initially, gravitational accumulation veeded by acoustic waves but
as particles collided, their gravitational attractive fordasted to dominate and particles
no longer behaved like gases that we are familiar with. Thesyme at equality was
about 5e-8 psi (pounds per square inch) and the temperature was 9100 #as W&s
low pressure plasma. A later critical juncture in thermodyosumccurred as the plasma
cleared (this condition is called decoupling and electrons assumg amitnd protons).
The temperature at this point was about 3300 degrees K and the @rgasue-14 psi.
At the present time it is 3.7e-27 psi and 2.7 K.

The universe also contains cold dark matter. In the authors work fll@]dark matter is

proton (one hot matter proton for every cold dark matter proton) X&epe it does not

interact like normal matter. However, it is gravitationadllgtive and this aids
accumulation. Apparently it never acts like a gas and éstreaccumulate earlier than
normal matter.

Finding the origin of cells that have fallen without friction

The fundamental calculation for gravity shows that a partidle ifato an orbit and the

orbit defines the curvature of space time just like it does ottatige scale. A cell is

related to large scale by the coupling constant 1/exp(90). Thatceldius 7.35e-14

meters expands to define the space we are standing in. Thgsxfdhded cells have a
certain amount of energy and below we will attempt to accounbfak énergy changes
by considering cells.

Firstly, astronomers can determine the velocity of starsmghalaxies by using red-shift.
They can also estimate the mass of the galaxy and the paditios star from the center.
Newtonian calculations as follows give the kinetic energyidartf the orbiting body.

(Note: we are assuming that the galaxy does not have much lanetigy induced by
the cluster it is in but this assumption is examined below.)

Example for sun orbiting in Milky Way cell r (meters) cell ke (MeV)
M 1.17E+42 Kg
R 2.51E+20 Meters 4.37E-10 1.63E-03

V=(GM/R)".5 5.58E+05 1.63E-03



There are two ways to determine the kinetic energy of élis. cWith known M and R,
V=(GM/R)".5 and ke/cell=5.25e-15*V"2=1.63e-3 Mev.

If we do not know anything but R, and can still get ke. The equatiobtaned by
solving the Schwarzschild equation for gamma and combining it with ke=9§&r2a-
938.27.

ke=938.27/(1/(1+(1/((1-exp(90)*G*m/(r*C”2)))".5-1)))-938.27
ke will be in MeV with small r in meters and m=1.67e-27 kg

If a particle does not encounter friction it will fall to one-htdforiginal height, i.e. it fell

from a radius twice the measured R above as it establish@bid | call this the reach
of the galaxy. The volume of space originally occupied by thexganass is related to
the mass and size of the universe by v/V=m/M and this ma&eb¥Runiv/(M/m)"(1/3).

From this we can determine the radius of the universe at the thainthe mass fell.
Below we calculate R1=6.45e23. If the cell is fully expanded are divide R1 by

exp(60) to find the cellular radius. It is simply R1/exp(60)=r1=0.005&me Again,

the Schwarzschild equation is used to get cell ke.

cell r (meters) cell ke (MeV)

Fell from 2*R=reach 5.02E+20 meters 8.74E-10 8.13E-04
MU 2.48727E+51 Kg
M Galaxy 1.17E+42 Kg

reach=R1/(M/m)*(1/3)
Ril=reach(M/m)"(1/3)
R1 6.45E+23 meters 5.65E-03 1.26E-10

The other interesting thing we can tell from the fall modebiar Milky Way is when the
particles started to fall. Although expansion equations have two compoR&nR2
(above in section entitled Expansion), R2 is very small during thisgoand we can
calculate the time associated with r1=0.006 meters. We almat 8.3 parsec from the
center of the galaxy and all particles near us fell 4e7 ya#ies the beginning.
Remember that the fall model is starting with zero kinetic eneogy the fully expanded
geodesic. There is original expansion kinetic energy (PdV) that mustied add at 5e7
years after the beginning the expansion energy was 2.7e-8. At thiulpa time in
expansion the universe was 6.45e23 meters radius.

R1=(7.35e-14*exp(60))*g*(2/3)
t=alpha*(R1/7.35e-14)"(3/2)
alpha 5.38E-02 seconds

t (seconds) 1.14754E+15
t (years) 3.64E+07



Peebles indicates on page 611 that spheroid of galaxies are obsereeitst observed
at 1.5e8 years. The ideal case calculated above is a bit early.

There is something else that should be pointed out for this ideal ¢ag cellular kinetic
energy times the cellular radius is always the same.hifndase ke*r=7.1e-13 mev-

meters.

An Ideal Galaxy similar to the Milky Way

The author uses a model called fallmodel.xIs combined with an erpamsidel. For
our Sun in the Milky Way, and ideal conversion of potential energginetic energy, the
fall model gives the velocity profile from the center of théagw out to the sun. The
chart below shows what happens to‘ideal mass' as it fallsal lthass is mass that does
not lose additional kinetic energy from collisions. It could be “c#dk matter or just
particles that dont happen to collide.

Galaxy Orbital Velocity
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Non-ideality involved in reconversion of Kinetic energy to potential
energy

The non-ideal case for hot matter is that collisions occurcthage to particles lose some
of their kinetic energy to ‘frictior’ between particles that converted to heat. The
equation that applies is 9.7=(ke+dQ)+PdV. The term ke and Pddbaverted back and
forth but does the term dQ contains the friction energy (heat) anekpect to find this
energy in the temperature of the planets and the stars. In  symmar
9.7=(ke+dQ)+PdV=(ke orbit)+dQ+PE.

Friction, heat and entropy

Thermodynamics is the physics of groups of particles. Entrojsy,d8fined as follows
[1] and helps characterize the second law of thermodynamics.



The cyclic integral of change in heat energy/divided by teatpes is equal or less than
S where S is defined as entropy, i.e. cyclic integral of dQ/T< or = dS.

The change in the entropy of a system as it undergoes a abfastgee may be found by
integrating: S2-S1= integral (dQ/T) from state to 1 to s24tE]. The overall change in
dQ/T will always be less than entropy dS. In other words entrdg@fined this way,
always increases. There is a limiting (ideal or reversimadition where entropy might
be equal.

The thermodynamics of a gravitational potential has not been deveimpled authors
knowledge. Think about it this way. The protons can fall from theal igeodesic and
gain kinetic energy. Accretion will occur and bodies will falfoi orbits around other
bodies. As they fall, collisions will occur. This friction caukest and the temperature
rises. As particles form large bodies the temperature assyme can become so high
that they fuse, subsequently explode spewing out elements [10] thabe®ine into
molecules and life [13]. Conventional thermodynamics describesetievior of gases
that gathers around planets and stars. There are a lot of dattga awaiting particles
that fall and collide due to gravitation potential. As partictamdfer heat the ratio of
dQ/T is entropy. Entropy dS will increase from the low stetere there is dQ is zero
and T is low. This is the origin of the universes initial lowrepy state. The‘zerotH law
of thermodynamics states that entropy is zero at absoluie £dearly this statement is
not talking about the sky temperature (CMB) but it might be bitstate the‘zeroth law
in term of heat. Entropy is zero at absolute zero heat. Acleattiat has expanded but
not fallen from its original geodesic contains zero heat enelit. has fallen but not
collided it still may contain zero heat energy.

Non-ideal Gravitational Accumulation

Of course some cells fell due to gravitational forces betfug were fully expanded but
the only thing that changed was that more potential energy ecasverted to kinetic
energy (ke) and heat dQ. The overall energy is 9.7=(ke+de+d(fprRtarticles that
have transferred de energy between particles, gained ke by faticthgained heat (dQ)
through friction. If a particle gains ke by falling it waktablish a new geodesic. If it has
stopped falling but is not on its geodesic it will register @slkeration. Kinetic energy
lost by friction will show up in dQ. DQ is unknown until we measine temperature.
The particles we experience on earth, even if they are traimmgirelative to each other
are all‘off their geodesic. After falling and gainisgme kinetic energy they lost kinetic
energy through friction involved with falling on to our planet. Becanfsthis they
experience gravitational acceleration. Acceleration is asuameaof how off their
geodesic they are. The change is determined from their gjected stopping on earth
their acceleration, kinetic energy and gamma register it.

Of course each particle has a certain kinetic energy budoevit know its value.
However, we can estimate what happens overall using fallmodeSdsting at equality
of matter and radiation acoustic waves develop and concentrate WIB&8P measured
the red shift of areas that we can now associate with dusiéthen the universe was



about 1e22 meters in size waves travelled about 3e21 meters dividithgr nmto
approximately 2.6e4 clusters of about 1e46 kg mass. The Jeans ienmgtnatural
wavelength associated with temperature and the state oérma#t decoupling the
plasma cleared and the Jeans length transitioned to a muchvalver It went from
Jeans high 5e22 meters to Jeans low 3e19 meters. The low spegdedgth divided
theWMAP spot size of 3e21 meters into about 1e6 smaller spots. nidikersspots
contained about 1e42 kg mass. According to the fall model, each elagsitkly
inward and formed a black hole. The black holes were the seettefgalaxies. The
reason the first masses form black holes is that their fedtig becomes the speed of
light. Below the fall velocity as a function of time is shown from fallmodl.x

Black hole formation
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The black hole is the attractor that brings mass into thexygala&s the new mass falls, it
falls into orbits around the black hole. The galaxy builds mass thhenmside out. As
later mass falls, it develops less velocity from the fall.

Below we account for kinetic energy for orbits associated watthe On earth we feel
acceleration. We want to know the kinetic energy of an object orbiting earéhkanatic
energies are referenced to geodesics (orbits). To find théckemergy we put the
measured acceleration in the following equation:

R orbit R (m) 6394767
M Earth Mass 5.98E+24
Earth R 6378100 meters
a=gm/r*2  m/sec”2 9.75 m/sec”"2
V=(aR)".5 7897.71 meters/sec

Its kinetic energy is 5.32e-15*7898"2=3.3e-7 MeV. The special and geetatavity
gamma is shown below for our orbits. Gamma is from the equatiomgake/(m+ke).
The cell radius and associated orbital radius is listed fromtiegaagiven in point 11 in
the section above entitled Natures Rules. From cell R abovéartiee scale geodesic is
simply scaled up by the ratio of the central mass/proton nkassexample, for the earth,

the geodesic is:

earth geodesic=2.14e-6*5.98e25/1.67e-27=6.4e6 meters.



Orbit Vel m/sec ke (mev) gamma cell r (m) Mass M Orbital R (m

P/earth 7.90E+03 3.27E-07 ke from 7898 0.9999999997  2.169E-06 5.98E+24 6.364E+06
earth surface 4.64E+02 1.13E-09 ke earth spin
earth/sun 1.55E+11 2.92E+04 4.48E-06 ke in earth orbit 0.9999999952 1.583E-07 1.99E+30 1.542E+11
sun/galaxy 2.51E+20 5.58E+05 1.63E-03 ke from 8.29 kps galaxy c 0.9999982590  4.345E-10 1.17E+42 2.497E+20
cluster 5.58E+05 1.00E-06 ke cluster 0.9999999989  7.098E-07
8.29 1.64E-03 total ke 0.9999982528 4.330E-10

Above, we add earth orbit that should have 3.3e-7 mev, adding to that the é&egy
of the earth orbit around the sun and adding to that the kineticyeakthe suns orbit
around the galactic center. The sunis kinetic energy in ayéliaixy velocity profile is
included from the graph below in the topic entitled ‘Flat Gala¢etocity Profiles. The
Milky Way galaxy is part of a cluster but the cluster kioethergy is quite low. The
WMAP project gives us information regarding the kinetic energglagters. WMAP
measured temperature spots of 75 micro-degrees out of the €RIB30K. Scaling this
back to decoupling the kinetic energy difference from the backgrounadikienergy is
on the order of 7e-10 MeV but there has been gravitational developmeatthen and a
value of 1e-6 was estimated. The reason that galaxies do not mokEtgnaround a
cluster appears to be that galaxies have mass all around thehedaortes are balanced.
This condition may date back to the high to low Jeans length tansitidecoupling that
forms the galactic centers on almost equal spacing. Onlygdlaxy moves toward
another galaxy does gravitation force start the galaxy movinggpipisars to be the case
for Andromeda and the Milky Way that are moving toward one another).

Adding together the kinetic energies contributions from earth,@blar orbit, galactic
orbit and cluster kinetic energy we can identify only 1.64e-3 M@émpare this to the
Potential Energy 9.72 MeV. Only a small amount of potential gnteaig been converted
back to kinetic energy by falling. (The exception is thelblaales that develop kinetic
energy of about 9.72 MeV before it disappears in the black hole horizon).

There is kinetic energy related to temperature in the earth and sun.

Temp ke/particle  mass each number num*mass num*N*ke ke/particle (mev)
sun witout fu 1000000 0.0001293 2.0000E+30 1.0000E+11 2.0000E+41 1.5485E+64 1.2929E-04
planets 6000 7.758E-07 5.98E+24 1E+12 5.9800E+36 2.7780E+57 2.3195E-11
dust 2.73 3.5299E-10 5.98E+24 1E+12 5.9800E+36 1.2640E+54 1.0554E-14

2.0001E+41 1.5485E+64
1.1977E+68
average ke/particle 1.2929E-04

We ‘found’ 1.3e-4 MeV of heat/temperature. This is good eviel¢hat formation of our
galaxy was not ideal, i.e. there were collisions that causetibfriand heat. We also
know it is not ideal because the velocity profile falls with radcansl measurements
(Rubin) show flat velocity profiles.

Flat galactic velocity profiles

This is a simulation of a galaxy like the Milky Way thasta58e5 m/sec orbital velocity
of a 3e30 kg sun at 8.29 parsec from the center.



Mass Profile for Flat Velocity
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Compare this to the “ideal similar galaxy presented above uth@eheading “An Ideal
Galaxy Similar to the Milky Way. The main difference that the flat profile galaxy
starts with 1e40 Kg and the Ideal galaxy starts with 5.5e41 Rgth end up with
1.19e42 Kg at the position of the sun.

Mass Profile for Ideal Galaxy
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The velocity profile for this galaxy is below:



Galaxy Orbital Velocity
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Galaxies contain cold dark matter and this ‘hidder’ masssekisa halo and causes the
velocity to be 5.58e5 m/sec from near the center to the edbes galaxy will be a
combination of cold dark matter and hot matter. The hot mattecdosiderable kinetic
energy by friction as it fell into the galaxy. The only vihgt the mass distribution for
the flat profile could have developed was interaction with angakexy (see studies of
barred spiral galaxies).

This completes the accounting of our current energy on earth. De68le-3 MeV of
the 9.7 MeV of potential energy has been converted back to kinetic éoetgg galaxy,
solar and earth orbit. All thermodynamics starts with 1.3e-4 Mikeat energy until

nuclear fusion starts.

The point is that we can account for energy and find out intereitings about our
history. Each particle in nature has a specific energy asedldar level related to the

observables around us.

Geodesics of Cold Dark Matter

There appears to be another way ideal particle behave g@vatifyi In the authors
work, cold dark matter is the Proton Mass Model except that dark matter doeterandti
except gravitationally. The patrticles fall with gravity butitHally expanded geodesic
only changes based on conservation of PE and ke. The expansion equatiorte apply
them as well so there is always a fully expanded geodesisaand CDM cells may not
have fallen at all and they are now about 0.55 meters in size gadcbaut 16.7 m/min
velocity. The theory that they do not interact means that there can never batu)e

or transfer of energy between particles (de). Fully expanelésiare the general case or
we would calculate a lower Hubblés constant and derive different expansioroequati

Conclusions



The space we walk around in is defined by gravity at the quantaha bat through
expansion and the gravitational coupling constant gravity also dedirges scale space
time. Special relativity is unified with general relativity in cedlutosmology.

Conservation of energy (the first law of thermodynamics) hadsdsmology and time
enters physics through cosmology. Particles have kinetiggiethe beginning that is
converted to gravitational potential energy over time. Timeesyat the quantum level
and counts forward for all particles. The cycle time for one count is the funddrieet
defined by quantum gravity. Count time, expansion equations and converpiatemtal
energy to kinetic energy define ideal geodesics. As cellmexpiane is counted around
a larger circle but because velocity is low only a segmeriteotircle can be completed
before everything moves forward at 1.54e-21 seconds/cycle. Deviaton itfeal
geodesics occurs as particle fall. Large scale orbital radiigjive us kinetic energy and
we can measure acceleration and temperature. Velocitycislatald from kinetic energy
once kinetic energy is known.

Expansion and critical transitions create conditions for the secomd d&
thermodynamics. Firstly, although quantum mechanics and the praidel mdefine
kinetic energy in the gravitational orbit, it is pressure and teamye that expand the
universe. Rather than being limited to a quantum mechanical orlitlgmeare free to
move throughout space because the coupling constant 1/exp(90) reduceteadsl ke
force between particles. After two early transitions (equalitphoton and mass density
and decoupling of electrons [11]), gravitation is locally able to damigas pressure.
This gas does not act like the one that thermodynamics normadyilokss. The particles
are gravitationally “sticky’ and small accumulations of matjrow and eventually form
clusters, galaxies, stars and planets [8][13]. During expansion dhermany potential
states for particles to fall into. Particles that have dErfadave maximum potential but
are very improbable. As they falls collide and produce heat, thendelaw of
thermodynamics describes their behavior.

What about the argument that all velocity is relative? thésauthors view that velocity
is not overall relative and should be viewed as an incomplete deseripitikinetic
energy.
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Appendix
The Proton Mass Model
Mass and Kinetic Energy Field Energies
Mass Difference ke Strong residual ke Neutrinos  Expansion ke Strong & E/M Gravitationz
mev mev mev mev mev field energy  Energy
101.947 641.880 -753.29
-0.69
13.797 78.685 -101.95
-0.69
13.797 78.685 -101.95
-0.69
10.151 20.303 expansion pe
0.000 expansion ke
0.000 0.000 -0.671 —> 0.671 v neutrino
129.541 799.251| 938.272013|PROTON MASS
0.511 0.111 e neutrino 5.44E-05 -0.622
ELECTRON E— 2.47E-05
130.052 0.111 0.671 20.303 -957.185 -2.683
1.673E-27 Total m+ke Total fields
Total positive  Total negative
959.868 -959.868 0.00E+00




Values extracted from the model above unify natures forces:

Mass (m) Ke gamma (g) R Field (E

(mev) (mev) meters (mev)
Gravity 938.272 9.800 0.9897 7.3543E-14 -2.683
Electromagnetic 0.511 1.36E-05 0.99997 5.2911E-11 -2.72E-05
Strong 129.541 799.251 0.1395 2.0928E-16 -957.18
Strong residual 928.121 10.151 0.9892 1.4297E-15 -20.303

Alternative definition for entropy and comments

In some thermodynamic texts S=-In P where P is probability. rir#fon theory uses

this convention [2][3]. A negative natural logarithm can be confusiRemember that
improbable states contain more information (S). When P is lowhiih and decreases
to zero when probability is 1. In thermodynamics, this convention slevergy TdS to

be positive but dS is always decreasing. (Actually temperatuenergy and dS is
information about the energy state).

P S=InP
1 0
0.1 2.302585093
0.01 4.605170186

After expansion there are many potential states for partioléall into. Particles that
have not fallen have maximum potential but are very improbabletheysfalls into the
many probable states below, the second law of thermodynamics describbsltagior.
Potential energy increases to about 9.8 MeV. This leaves Tdsifzéwere is ideal
conversion of kinetic energy to potential energy. If it is shghon-ideal, TdS will have
a low positive value. For Tds to remain low during expansion the ¢&Smvould
increase dramatically to account for the decrease in temperature.

Time deviation dt for General and Special Relativity

The table below shows what happens to dt (dt=1/gamma-1) forabpedativity and dt
for General Relativity as patrticles fall into orbits andngeinetic energy. All values in
the table below are on a geodesic but there are two casde first case, labeled R, ke,
dt SR and dt GR are for a fully expanded (ideal) geodesicheeimetic energy has not
changed from the orbit established by expansion. Note that dt $R=dhroughout
expansion. The second case, labeled R/2, ke*2, dt SR2 and dt GR2 areffoit #hat
contains 2 times the kinetic energy (the particle has g&imedic energy by falling) of
the ideal orbit but since G=RV"2/m proportional to R*ke=R/2*2*ke both <ase on a
geodesic but the geodesics are different. Note that dt SRR@N@ dt SR2=dt Gr2 but
that the higher ke orbit has a larger dt.



ke
R/2
ke*2

dt SR

dt GR

ratio SR/GR
dt SR2

dt GR2

ratio SR/GR

8.81E-06
8.08E-08
4.40E-06
1.62E-07

8.615E-11
8.594E-11
1.002E+00
1.723E-10
1.719E-10
1.002E+00

1.04E-05
6.87E-08
5.18E-06
1.37E-07

7.318E-11
7.300E-11
1.002E+00
1.464E-10
1.460E-10
1.002E+00

1.22E-05
5.83E-08
6.10E-06
1.17E-07

6.216E-11
6.201E-11
1.002E+00
1.243E-10
1.240E-10
1.002E+00

hidden cells |hidden cells

1.44E-05
4.95E-08
7.18E-06
9.91E-08

5.280E-11
5.267E-11
1.002E+00
1.056E-10
1.063E-10
1.002E+00

1.66E-01
4.28E-12
8.32E-02
8.56E-12

4.562E-15
4.441E-15
1.027E+00
9.123E-15
9.104E-15
1.002E+00

2.07E-01
3.45E-12
1.03E-01
6.89E-12

3.674E-15
3.553E-15
1.034E+00
7.348E-15
7.327E-15
1.003E+00

2.59E-01
2.75E-12
1.30E-01
5.49E-12

2.927E-15
2.887E-15
1.014E+00
5.855E-15
5.773E-15
1.014E+00

3.29E-01
2.16E-12
1.65E-01
4.32E-12

2.304E-15
2.220E-15
1.038E+00
4.608E-15
4.663E-15

9.882E-01

now
4.24E-01
1.68E-12
2.12E-01
3.36E-12

1.789E-15
1.776E-15
1.007E+00
3.579E-15
3.553E-15
1.007E+00



