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Summary 
 

Reference 3 entitled “Kinetic and potential energy during expansion”, developed and utilized an 

expansion model that agrees with WMAP and Cmagic results.  The model is thought to be fundamental 

and was based on a cellular approach in which large space is made up of many smaller “cells”. This 

allowed direct calculation of the kinetic energy and potential energy of expansion.  In addition, it shows 

what space is at the proton size and how small space geodesics scale to become large space geodesics.  

The basic concept used was that the gravitational constant remains constant as the geometry of space 

time changes.  The author didn’t consider the models relationship to quantum gravity until estimates of 

quantum mechanical action (momentum times distance), Compton wavelength and Schwartzchild radii 

could be compared with results of the model.  

 References 1 and 2 contain the author’s decoding of nature’s fundamental particles in the spirit of 

Shannon’s information theory.   The constants used in reference 3 and this document originate in 

references 1 and 2. 

Cells and Geodesics 
 

Reference 1 used the value exp(90) as a divisor to derive the gravitational constant from the proton size 

level without fully explaining why it was used.  The surface area of a 2-sphere may be broken into many 

small spheres with an equal surface area.   Let r represent the radius of a many small spheres and R 

represent the same surface area of one large sphere containing exp(180) spheres.  Position one proton 

on the surface of each small spheres (we will call them cells).  The total mass is m*exp(180).  The total 

energy will be that of 1 (or 2) protons plus a small amount of kinetic energy.  This energy will be 

constant during expansion and the energy density at a particular time in expansion will be a constant, 

i.e. E/Volume=constant.  We will evaluate the energy density of many small cells each with the same 

energy density of one large sphere. 



 

Below the author demonstrates these concepts with values.  Here is an example of how G is scaled from 

proton size cells to universe size space: 

 

The bottom calculation for R, yielding R=8.8e25 shows the geodesic radius now for large space scaled 

from constant V=4.39e7 m/sec (the velocity that keeps energy density constant) with M=m*exp(180).  

The equivalent small cell has radius .77 meters.   This demonstrates the fundamentals and the top two 

examples are the acceleration felt on earth because we are not on the geodesic and the top calculation 

Area=4 pi R 2̂

Area=4 pi r 2̂*exp(180)

A/A=1=R 2̂/(r 2̂*exp(180)

R 2̂=r 2̂*exp(180)

r=R/exp(90)

M=m*exp(180)

Energy density is a constant

Constant=M*V 2̂/(4/3*pi*R 3̂)

Constant=m*exp(180)*V 2̂/(4/3*pi*r 3̂*exp(60) 3̂)

Constant=m*exp(180)*V 2̂/(4/3*pi*r 3̂)/exp(180)

Constant=m*V 2̂/(4/3*pi*r 3̂)

V doesn't change but r and m do

below we place the cell r and m into the geodesic with G=constant

space proton size at current expansion

RV 2̂/M      G=G rv̂ 2/m r is the cell radius

R'V 2̂/M      G=G r'v̂ 2/m r' is the proton size geodesic

R'=r*('v/V) 2̂*(M/m)*1/exp(90)

RV 2̂/M= r*exp(90) *v̂ 2/(m*exp(180))

r *v̂ 2*/m*exp(90)

Mass (earth) 5.98E+24 0.771 This is an intrinsic radius due to expansion

earth R (m) 6378100

a=gm/r 2̂ m/sec 2̂ 9.80

m orbit R (m) 6.39E+06

a=gm/r 2̂ m/sec 2̂ 9.75

V=(aR/m) .̂5 7897.71 meters/sec 13.28 velocity required to achieve geodesic

9.63E+00 but the particles we experience have 

Scaling the geodesic to universe sized space lost this so they give us g

space proton size at current expansion

R is the universe size R RV 2̂/M      G=G rv̂ 2/m r is the cell radius

R' is the universe size geodesic R'V 2̂/M      G=G r'v̂ 2/m r' is the proton size geodesic

R'=r*('v/V) 2̂*(M/m)*1/exp(90)

1.00E+00 gamma

9.93E-16 1-gamma

R earth orbit (meters) 6.39E+06 7.71E-01 r is the cell radius

R' geodesic (meters) 6.48E+06 7.706E-01 r' is the proton size geodesic (m)

Velocity of orbit (m/sec) 7.90E+03 13.38 meters/sec

Earth mass kg 5.98E+24 1.67E-27 kg

nt m 2̂/kg 2̂ 6.76E-11      G=G 6.76E-11 0.77*13.38 2̂/1.67E-27/EXP(90)

Scaling the geodesic to universe sized space at velocity C

R' is the universe size geodesic R'V 2̂/M      G=G r'v̂ 2/m r' is the proton size geodesic

G from m=1.67e-27 kg

M=m*exp(180) 2.49E+51 1.67E-27 kg

R'=r*('v/V) 2̂*(M/m)*1/exp(90) R 8.80E+25 8.23E+12 7.71E-01 r'

V (meters/sec) 4.37E+07 13.38 v (meters/sec)

G 6.76E-11 6.76E-11



shows how much velocity we must give a satellite to obtain earth orbit.  The values 0.77 meters and 

velocity 13.8 m/sec are from reference 2 and 3 at the time NOW defined by the Hubble value 2.3e-

18/sec. 

How do we know that this is quantum gravity? 
 

The following excerpt from Reference 3 shows derivation of the gravitation constant at the proton level: 

The following diagram describes expansion of one cell.  The orbital kinetic energy (10.15 mev) 

causes lateral velocity V/C=0.374.  Expansion is upward in the diagram below and is caused by 

time and expansion kinetic energy. Outward inertial force M V^2/r balances the gravitational 

force F=GMM/r^2 between the two particles of mass 939.56 mev (1.67e-27 kg).    

 

Proton size space 

 

 
 

 

 

 

PE expansion PE=integral F dR

V expansion Ke=0.5MV 2̂/2

divide by 2 only M has V

               M=1.675e-27 kg

      V/C lateral=.374

         F

 m=1.675e-27 kg

F

Ff=E/R/exp(90) 2

Fg=GM*M/R 2̂ 1

Fi=M*V 2̂/R 1

GRAVITY

mass only

proton+elec

Particle Mass (mev) 129.541

M (kg) 2.309E-28

Field Energy (mev) 2.683

Kinetic Energy (mev) 10.151

Gamma (g)=m/(m+ke) 0.9273

Velocity Ratio v/C=(1-(g) 2̂) .̂5 0.3742

"R equation output"--meters R=(HC/(2pi)/(E*m/g)^0.5 1.0584E-14



 

Using inertial force, the gravitational constant G can be calculated at the size of the proton: 

 

 

Although the radius is low, we do not know that this is the quantum level until we calculate the 

quantum mechanical action (the product Px/h).  We would expect the value Px/h=1 at the quantum 

level.  Furthermore, we would like to maintain this level throughout expansion.  Here are the 

fundamental calculations showing that this is true. 

 

Using the same table as reference 1, a new row of calculations labeled action and test action are 

included below (the last two rows).  Throughout expansion the action/reduced h=1.  The reason it 

remains constant is that the kinetic energy (ke in the above development) decreases with R.  The 

decrease is proportional to time and the radius of expansion (labeled R1+R3 below) increase with time.  

They offset each other keeping the quantum level for each cell.  Note below that the original column of 

calculations and columns near NOW are shown but everything else is hidden. 

Calculation of gravitational constant from Inertial Force

Radius R (Meters) 1.0584E-14

Mass (kg) (proton + electron) 1.674E-27

Inertial Force=(m*V^2/R)*1/EXP(90) 1.6309E-36

Gravitational Constant (g=F*R 2̂/M 2̂=nt m 2̂/kg 2̂) 6.5233E-11

Proton + elect 6.5233E-11

End of expansion 6.73E-11

Published PDG 6.6743E-11

ke=mc^2/2

ke=.5mc*x/t

p=mv

x=vt

ke=.5mc*vt/t

ke=.5pc

p=2 ke/c 6.76667E-08 mev-sec/m

x=1e-14

px=2 ke/c*x 6.76667E-22 m 

hr=h/(2*pi()) 6.58212E-22 mev-sec

if quantum

px/hr=1 1.02803773



 

Steven Kauffmann (reference 4) recently published a paper of interest here.  It was proposed that some 

of the same concerns addressed above can be resolved by limiting the energy density.  The Planck force 

* R gives an energy that can be divided by volume to give energy density.  The following calculation is 

from Kaufman:   

 

The Planck force is 1.22e44 Newtons .  Multiplying this force by R and divided by volume gives the 

energy density.  Two additional rows have been added to the author’s model below (the first column is 

the beginning and the last column is labeled now with the other columns hidden).  The Kauffmann 

limited energy density labeled J/km^3  (K)  is compared with the author’s energy density labeled J/km^3 

(B).  The author’s values are lower since they are based on energy density 

(mev/m^3)=(939*2+20.3)/volume.  This translates to 0.2 J/km^3 at radius labeled NOW.  Note that at 

the beginning the author’s energy density is still lower (6.5e26 J/km^3) but the Kauffmann estimate has 

the right shape.  Hopefully, since they are not that far off, some of the advantages that Kauffmann 

states hold true.   

 

Fp=GM 2̂/R 2̂ 1.22E+44



 

Compton wavelength 
 

Physicists expect the Compton wavelength to remain low and near a value related to the Compton 

mass: 

 

This value remains constant but why the discrepancy?  Here we introduce the Schwartzchild radius (rs).  

It is known that the inertial mass of a particle is related to Rs by the equation m=rs*C^2/G.  The 

calculation is shown below: 

 

The Schwartzchild radius above is the geodesic radius for V=C.  Below is a calculation for this radius, 

using the above concepts for scaling the geodesic.  At the column NOW, the geodesic radius to be scaled 

is 0.77 meters and the velocity 13.38 meters/sec.  The large scale result for V=C is  1.25e-54 meters. 

 

Black Hole Comments 
 

alpha (initial time in sec) 0.0011 Start 42.06504465        NOW

logarithm used to increase time (LN) 42.06504465 89.17536 89.44152465 89.44252 90

time--seconds EXP(LN)*5.93E-22 5.93E-22 0.0011 3.17E+17 4.13749E+17 4.14E+17 7.23235E+17

5.93E-22 5.92619E-22 5.93E-22 5.92619E-22 5.93E-22 5.92619E-22

G time ratio 1 time/alpha 1 1 2.88E+20 3.76135E+20 3.77E+20 6.57486E+20

       Now

Cell radius 1.02E-14 R=R1+R3 1.06E-14 1.06E-14 6.02E-01 7.71E-01 7.71E-01 1.36E+00

R1 1.06E-14 1.0563E-14 4.609E-01 5.504E-01 5.508E-01 7.987E-01

R universe R3 1.12E-35 1.41E-01 2.20E-01 2.21E-01 5.58E-01

8.8E+25 (R1+R3)*exp(60) 1.20635E+12 1.20635E+12 6.88E+25 8.80008E+25 8.81E+25 1.54986E+26

correct v̂ 2 9.147E-27

1.21E+00 2.45E-23 2E/(mr) *integral (dr)  J/km 3̂ (B) 6.50E+26 2.00E-01 1.22E-01 1.22E-01 joules/km 3̂

9.54E-01 1.93E-23 2GM/r 2̂*integral (dr)  J/km 3̂ (K) 2.24E+28 6.91E+00 4.22E+00 4.21E+00 1.36E+00

9.51E-01 1.92E-23 2Vo 2̂/R*integral (dr) 1.65E+56 9.41E+69 1.20E+70 1.21E+70 2.12E+70

((8/3*PI()*G*377300000000000*C 2̂/1.603e-13)/(1/1.78E-30))*R 2̂ 7.354E+27 rc 2̂/(2m) 7.35E+27 1.36E+69 2.85E+69 2.86E+69 1.56E+70

Compton wavelength=Gm/C 2̂

G=6.67e-11

m=2.18e-8kg

Compton wavelength 1.62E-35 meters

rs/2 m 1.24E-54

inertial (kg) m=rs*C 2̂/G 1.68E-27

Compton (m) h/mc 1.46E-32

Scaling the geodesic to universe sized space at velocity C

R' is the universe size geodesic R'V 2̂/M      G=G r'v̂ 2/m r' is the proton size geodesic

G from m=1.67e-27 kg

M=m*exp(180) 1.67E-27 1.67E-27 kg

R'=r*('v/V) 2̂*(M/m)*1/exp(90) R 1.25E-54 r=R/exp(90) 7.71E-01 r'

V (meters/sec) 3.00E+08 13.38 v (meters/sec)

G 6.76E-11 6.76E-11



Black holes range in mass from the order of 1 solar mass (2e30kg) to a billion or so solar masses .  The 

Schwartzchild radius is used to evaluate when light cannot escape due to the effects of gravity.  The 

following table shows calculations for the geodesic based on the accepted equation:  S=2GM/C^2.  This 

calculation agrees fully with the author’s method of scaling the geodesic from the proton level (with 

C=1).  The author’s method indicates that particles are moving on a tangent to the surface. 

The following statements are from Wiki.  “Physicists use the value Compton wavelength to represent 

the quantum response of mass to local geometry.   They also evaluate a rest energy (E0) that represents 

the ability of mass to be converted into other forms of energy.  The inertial mass represents the 

Newtonian response of mass to forces.  The standard gravitational parameter mu represents the ability 

of a massive body to exert Newtonian gravitational forces on other bodies.”  Note in the table below 

that the values of interest become very non-quantum in nature.  This has concerned physicists because 

it appears that black holes cannot be analyzed with current physics. 

 

The table below shows these values if the black hole is considered to be made of cells. 

 

solar mass

2.718281828 1096.633158 442413.392 178482301

6 1 7 13 19

m 1.66E-27 2.00E+30 5.44E+30 2.19E+33 8.85E+35 3.57E+38

S=2GM/c 2̂=1.48e-27*m 2.45E-54 2.96E+03 8.05E+03 3.25E+06 1.31E+09 5.28E+11

My Geodesic at C and High M 1.24E-54 1.50E+03 4.08E+03 1.65E+06 6.64E+08 2.68E+11

S=2Geodesic 2.49E-54 3.00E+03 8.16E+03 3.29E+06 1.33E+09 5.36E+11

F 1.20E+44 9.94E-14 3.65E-14 9.06E-17 2.25E-19 5.57E-22

mu=rs/2*3e8 2̂ 1.12E-37 1.35E+20 3.67E+20 1.48E+23 5.98E+25 2.41E+28

mu m 3̂/sec 2̂ 1.12E-37 1.35E+20 3.68E+20 1.48E+23 5.99E+25 2.42E+28

Eo=mc 2̂ mev 9.44E+02 1.14E+60 3.10E+60 1.25E+63 5.04E+65 2.03E+68

E0 mev 9.44E+02 1.14E+60 4.93E+59 1.99E+62 8.03E+64 3.24E+67

c/lam 1/sec 2.05E+40 2.48E+97 6.74E+97 2.72E+100 1.10E+103 4.43E+105

1.28E+39 1.06E-18 3.90E-19 9.66E-22 2.40E-24 5.94E-27

rs/2 m 1.24E-54 1.50E+03 4.08E+03 1.65E+06 6.64E+08 2.68E+11

inertial (kg) m=rs*C 2̂/G 1.68E-27 2.03E+30 5.51E+30 2.22E+33 8.96E+35 3.62E+38

Compton (m) h/mc 1.46E-32 1.21E-89 4.45E-90 1.10E-92 2.74E-95 6.78E-98

Compton h/mc 1.46E-32 1.21E-89 4.45E-90 1.10E-92 2.73E-95 6.78E-98

Quantum 2 pi/lam 4.30E+32 5.20E+89 1.41E+90 5.70E+92 2.30E+95 9.27E+97

F Newtons 1.2E+44 1.2E+44 1.2E+44 1.2E+44 1.20009E+44 1.20009E+44

mu=rs/2*3e8 2̂ 1.119E-37 1.119E-37 1.119E-37 1.119E-37 1.11892E-37 1.11892E-37

mu m 3̂/sec 2̂ 1.12E-37 1.12E-37 1.12E-37 1.12E-37 1.12032E-37 1.12032E-37

Eo=mc 2̂ mev 943.61793 943.61793 943.61793 943.61793 943.6179331 943.6179331

E0 mev 943.61793 943.61793 150.18146 150.18146 150.1814584 150.1814584

c/lam 1/sec 2.053E+40 2.053E+40 2.053E+40 2.053E+40 2.05349E+40 2.05349E+40

1.28E+39 1.28E+39 1.28E+39 1.28E+39 1.28016E+39 1.28016E+39

rs/2 meters 1.243E-54 1.243E-54 1.243E-54 1.243E-54 1.24325E-54 1.24325E-54

inertial (kg) m=rs*C 2̂/G 1.678E-27 1.678E-27 1.678E-27 1.678E-27 1.67754E-27 1.67754E-27

Compton h/mc 1.463E-32 1.463E-32 1.463E-32 1.463E-32 1.46275E-32 1.46275E-32

Compton h/mc (meters) 1.461E-32 1.461E-32 1.461E-32 1.461E-32 1.46093E-32 1.46093E-32

Quantum 2 pi/lam 4.301E+32 4.301E+32 4.301E+32 4.301E+32 4.30082E+32 4.30082E+32



The main change is that the Schwartzchild radius (rs) remains constant and properties based on this 

radius also are unchanged.  Note also that an inertial mass similar to the Compton mass is 1.67e-27 kg 

(the mass of a proton).  

Is there enough space within rs for cells? 
 

 

N is the number of cells in the volume defined by rs.  The row labeled r is the radius allocated per cell. 

Smaller BHs are less roomy inside and r falls below 1e-14 meters.  However, similar to electrons that are 

compressed below Heisenberg conditions (dp*dx=h/4), these cells may pick up extra kinetic energy.  The 

row labeled ke is 10.15 mev*r0/r.   

We can estimate the forces on particles and within cells: 

 

The rows labeled M=central mass, m=test mass (middle of table) estimate the forces on particles at the 

surface rs.  Note that the forces outward are slightly higher than the central crushing gravitational force.  

This estimate assumes there is rotational velocity that creates an outward force but the rotational 

velocity might be attenuated by friction allowing the particle to fall.  Next estimate the forces inside the 

cell.  The last two rows show that the inward force are again roughly the same but if the Heisenberg 

conditions noted above are active the outward force due to kinetic energy can increase and prevent 

solar mass large BH

2.718281828 1096.633158 442413.392 178482301 7.2E+10 compton

6 1 7 13 19 25 approach

m 1.66E-27 2.00E+30 5.44E+30 2.19E+33 8.85E+35 3.57E+38 1.44E+41 2.18E-08

S=2GM/c 2̂=1.48e-27*m 2.45E-54 2.96E+03 8.05E+03 3.25E+06 1.31E+09 5.28E+11 2.13E+14 3.23E-35

My Geodesic at C and High M 1.24E-54 1.50E+03 4.08E+03 1.65E+06 6.64E+08 2.68E+11 1.08E+14 1.64E-35

S=2Geodesic 2.49E-54 3.00E+03 8.16E+03 3.29E+06 1.33E+09 5.36E+11 2.16E+14 3.27E-35

vol 6.16E-161 1.09E+11 2.18E+12 1.43E+20 9.41E+27 6.18E+35 4.06E+43 1.41E-103

density 2.69E+133 1.84E+19 2.49E+18 1.53E+13 9.41E+07 5.78E+02 3.55E-03 1.55E+95

N 9.97E-01 1.02E+19 1.42E+19 1.05E+20 7.71E+20 5.69E+21 4.19E+22 2.32E+06

r 1.20E-14 2.91E-16 5.67E-16 3.10E-14 1.70E-12 9.29E-11 5.08E-09 1.39E-41

r0 1.20E-14 1.26E-14 1.26E-14 1.26E-14 1.26E-14 1.27E-14 1.27E-14 1.22E-14

ke 10.1500 441.16 226.42 4.14 0.08 1.38E-03 2.53E-05 9.24E+27

m 1.66E-27 2.00E+30 5.44E+30 2.19E+33 8.85E+35 3.57E+38 1.44E+41

S=2GM/c 2̂=1.48e-27*m 2.45E-54 2.96E+03 8.05E+03 3.25E+06 1.31E+09 5.28E+11 2.13E+14

My Geodesic at C and High M 1.24E-54 1.50E+03 4.08E+03 1.65E+06 6.64E+08 2.68E+11 1.08E+14

S=2Geodesic 2.49E-54 3.00E+03 8.16E+03 3.29E+06 1.33E+09 5.36E+11 2.16E+14

vol 6.16E-161 1.09E+11 2.18E+12 1.43E+20 9.41E+27 6.18E+35 4.06E+43

density 2.69E+133 1.84E+19 2.49E+18 1.53E+13 9.41E+07 5.78E+02 3.55E-03

N 9.97E-01 1.02E+19 1.42E+19 1.05E+20 7.71E+20 5.69E+21 4.19E+22

r 1.20E-14 2.91E-16 5.67E-16 3.10E-14 1.70E-12 9.29E-11 5.08E-09

r0 1.20E-14 1.26E-14 1.26E-14 1.26E-14 1.26E-14 1.27E-14 1.27E-14

ke 10.1500 441.16 226.42 4.14 0.08 1.38E-03 2.53E-05

M=central mass, m=test mass F=GMm/R 2̂ 3.05E+43 2.52E-14 9.28E-15 2.30E-17 5.70E-20 1.41E-22 3.50E-25

mass of particles=m/gam-m? F=mC 2̂/R 1.20E+44 9.92E-14 3.65E-14 9.05E-17 2.24E-19 5.56E-22 1.38E-24

v/c 0.3736 0.9737 0.9311 0.2464 0.0341 0.0046 0.0006

g 0.9276 0.2277 0.3648 0.9692 0.9994 1.0000 1.0000

F=Gmm/R 2̂ 1.27E-36 2.16E-33 5.68E-34 1.90E-37 6.34E-41 2.12E-44 7.08E-48

F outward is limited by v=C Fo=mVo 2̂/R 1.42E-36 3.98E-34 1.87E-34 2.39E-37 8.36E-41 2.80E-44 9.34E-48



collapse. (It has already been determined that the cell is at the quantum level and P*x/h=1 so 

compressing the cell is close to violating dp*dx=h/4).   If this is the case, there is no singularity.  Since the 

densities are high, the author would expect fusion.  Also, the high energies probably produce mesons 

and baryons.  

 

Conclusions 
 

The major advantages of the cellular approach are: 

1) It keeps expansion subliminal (for one cell)  

2) Space is defined by constants at the proton scale, scaled up by expansion equations and becomes 

the space that we exist in.  Each cell’s size and momentum are at the quantum mechanical action=1 

level and remains at this level during expansion for each cell. 

3) It can be shown that the initial kinetic energy is fully converted to potential energy at the end of 

expansion (meaning there is no dark energy).  Reference 3 suggests that there is no dark matter 

but there probably is dark matter.  A proposal is made regarding dark matter. 

4) A method of calculating the geodesic and scaling it to universe size space from proton size space 

was developed.  The geodesic radius agrees with the Schwartzchild radius S=2GM/C^2 at C=1 but it 

provides a clearer understanding of the dynamics.   

5) It allows a cursory analysis of a Black Hole. The Compton wavelength remains constant at a value 

close to the expected value when the analysis is carried out at the cell level.  Analysis shows that 

fundamental values (inertial mass, E0, etc.) remain constant for different size BHs.   The inertial 

mass is the proton mass.  Forces were estimated that allow speculation regarding whether a BH is a 

singularity. 

6) It can be shown that the energy density during expansion is simply the mass of a 2 protons plus 

20.3 mev divided by the volume.   The energy density was much higher at the beginning of 

expansion but is limited because G remains constant. 

7) The author’s decoding proposed in reference 1 is supported since many of the constant are 

important to this analysis.  

The author is not familiar with all the difficulties regarding quantum gravity but it appears that some 

aspects of quantum mechanics are compatible with general relativity. 
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