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Application of proton mass model to cosmology 
 

Abstract and justification 
 
Physicists are actively engaged in understanding new observations regarding our universe.  There is 
agreement that achieving a new level of understanding may require an extension to what has been 
observed to date about matter and energy.  WMAP (reference 14) allows the number of particles in the 
universe to be estimated.  The author explored the possibility that the number (exp(180)) was a 
manifestation of underlying principles and Reference 1 reports that work.  Specifically orbits were of 
interest since they maintain a constant relationship between potential and kinetic energy and the standard 
model Lagrangian would be satisfied, although orbits would be a special case.  A model for the neutron 
and proton mass came out of this work and the orbits involved were very interesting.  Application of this 
theory in reference 1 offers an understanding of the weak and long range character of gravitation.  In 
addition, it proposes a way of unifying the electromagnetic, strong and gravitational forces.  Information 
contained within the mass model for the proton appears to give a value for the energy that allows 
expansion.  The present document extends this theoretical groundwork to the field of cosmology.  There is 
broad agreement that gravity is a manifestation of spacetime geometry.  An orbit was identified that 
allowed calculation of the gravitation constant and this paper explores use of the relationship to define 
spacetime and observables from the field of astronomy.  Can we characterize what causes expansion and 
find the relationships that accurately model its expansion?  Tentative results from an expansion model will 
be compared to the latest values reported in WMAP analysis (reference 14) and CMAGIC studies 
(reference 17).  Four current models of expansion are compared and a proposal regarding dark matter is 
discussed.   

Proposal Overview 
 
It is proposed that the proton model contains information that determines some aspects of nature.  The 
proton mass/information model is duplicated below from reference 1.  The information of importance to 
cosmology is specifically its expansion energy, the orbit that appears to maintain gravity and the number 
of particles.  In the work that follows, the gravitational values from the following table (mass, kinetic 
energy and field energy) are used extensively.  Also, the expansion energy (20.3 mev) is of specific 
interest. 
 



Unifying.xls cell g228 CALCULATION OF PROTON MASS    Mass and Kinetic Energy                  Field Energies

mass Energy-mev strong field Energy-mevMass Difference ke Strong residual ke Neutrinos Expansion ke Strong & E/M Gravitational

ke grav field mev mev mev mev mev field energy Energy 

15.432 101.947 17.432 753.291 101.947 641.880 -753.29

12.432 5.076 10.432 0.687 -0.69

13.432 13.797 15.432 101.947 13.797 78.685 -101.95

12.432 5.076 10.432 0.687 -0.69

13.432 13.797 15.432 101.947 13.797 78.685 -101.95

12.432 5.076 10.432 0.687 -0.69

-0.296 -2.72E-05 10.151 20.303 expansion ke

Total proton charge equal and opposite charge 0.000 expansion pe

10.408 0.67 0.075 0.000 0.000 -0.671 0.671 v neutrino

-10.333 0

Neutron separates here to form proton and electron 129.541 799.251 938.272013 PROTON MASS

10.136 0.51 10.333 0.62 0.511 0.111 5.44E-05 -0.622

0.197 2.47E-05 0.296 2.72E-05 ELECTRON 2.47E-05 e neutrino

130.052 0.111 0.671 20.303 -957.185 -2.683

90.000 90.000 Total m+ke Total fields

Total positive Total negative

959.868 -959.868 0.00E+00  
 
Note the values extracted from the model above.  
 

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

  (mev)   (mev) meters   (mev)

Gravity 129.541 10.151 0.9273 1.0192E-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 928.792 10.151 0.9892 1.4292E-15 -20.303

 
 
For purposes of our discussion on cosmology we consider a filled sphere since it is what we observe.  For 
gravity and cosmology we take into account the large number of particles (exp(180)) in the universe.  The 
filled sphere then is made up of exp(180) smaller spheres.  Reference 1 introduces information 
probabilities into physics.  In this model, gravity is weak because the field is reduced by an information 
probability.  Each particle is associated with a field of 2.683 mev and the number exp(90) reduces the 
force as follows: 
 
F=2.683 mev/R=2.683/(1.019e-14*exp(90))*1.602e-13=3.472e-38. 
 

R equation Expansion 
 
The equation required to model expansion of the universe is the same equation that is used to calculate 
changes in the radius, R of an orbiting electron in its electromagnetic field (Bohr’s radius).  The author 
will refer to this equation as the R equation, following the nomenclature and derivation presented in 
reference 1.  It was noted that the way time enters basic relationships is through the time ratio gamma.  
The author explored the possibility that for gravity there is an accompanying time ratio called G.  This 
time ratio is elapsed time over a constant value called alpha time.  The central roles of the R equation are 
reviewed below.  In each case gamma is a ratio less than one but for expansion, it could play quite a 
different role.   



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The radius R is calculated from the R equation (R=hC/(field energy*mass/g)^.5) with inputs from the 
proton mass model.  For gravity the inputs are the mass (w/o kinetic energy) of the proton and electron 
(129.54 mev), field energy (2.683 mev) and gamma.  Using the R equation yields the gravitational base 
state of radius of 1.019e-14 meters. When gamma is accompanied by a new time ratio larger that 1, the R 
equation can be used to model expansion of the universe.  The required time ratio is called G and defined 
again as time elapsed/alpha time.  

Scaling with the time ratio G without changing the geometry of spacetime 
 
Gravity is the geometry of space time and it is important to maintain this geometry with space expanding.  
It was important to ask the question “how does nature keep the gravitational constant while expanding the 
basic space relationship R=1.019e-14*G^(2/3)  meters”.  The following relationship applies:   
 

 Central Roles of the R equation

R=Constant/(Mass/gamma*Field Energy)^.5

Electronic Shells                    R quantum shifts create light

Weak Force Shells                 R quantum shifts model binding energy

Gravitation                             R determines size of universe

gamma becomes a time ratio

time ratio is expansion time/alpha time

Mass and field energy are determined from the proton mass model



GRAVITY

mass only

proton+elec

Particle Mass (mev) 129.541

M (kg) 7.247E+00 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)^2)^.5 0.3742

Scale Factor G 1.00E+00

"R equation" R=((HC/(2pi)/(E*m/g)^0.5)*G^(2/3) 1.0192E-14

1.973E-13 F=M/(g*G^(2/3))*(V/c*C)^2/R/exp(90) 1.799E-36

Calculation of gravitational constant from Inertial Force
Inertial Force=(m/g*C^2/R)*1/EXP(90) 1.799E-36

Radius R (Meters) 1.0192E-14

Mass (kg) 1.673E-27 9.109E-31 1.674E-27

Gravitational Constant (g=F*R^2/M^2=nt m^2/kg^2) 6.6740E-11

Full mass inertia M/g*V/R^2 real V/C newtons 1.853624E-36

Radius (meters) 1.5045E-16 1.0042E-14

Mass (kg) 1.6735E-27

grav constant (below)  (nt m^2/kg^2) 6.6741E-11
grav=((Mp/(0.9273*G^(2/3)))*(V)^2/Mp^2*1e-14*G^(2/3)*1/exp(90)  
 
The calculation for the gravitational constant in the table above was the original orbit explored and it uses 
C=1 with a mass of 129.5 mev.  The second calculation gives almost the identical value for the 
gravitational constant but uses the full mass of the proton (plus electron) with a velocity V/C=0.373 for the 
inertial force in the orbit.  Gravity is an acceleration (V^2/R) and the full mass (1.674e-27 kg) must be 
used to preserve equivalence.  When grav const=F*R^2/M^2 is combined with F=M/g*V^2/R and gamma 
is accompanied with G, it is clear how the gravitation constant can be constant during expansion of R (see 
the line above labeled grav).  The time ratio G cancels since one is on the top of the equation and the other 
is on the bottom.   
 
Secondly does the quantum mechanical probability P remain constant?  It does so since the value 
P=(m/gamma)/C^2*R^2/time/h (where m is mass, time is the time around the circumference of the circle 
R and h is planck’s reduced constant) reduces to constant*1e-14.  Again, the gammas cancel.    
 
G Time^(2/3)

1.00E+00 5.73E-22 2.82E-22 4.28E-01 qm prob const

1.45E+12 9.36E-06 2.82E-22 4.28E-01 qm prob const  
 



R^2 R^2/t P=c*R constant P=c*1.019e-14

R R*G^2/3 R^2*G^4/3 RG^4/3/G^4/3R*constant 4.21E+13 0.428537898

t R*G^4/3  
 

Inflation and expansion 
 
Inflation in the author’s models is represented by placing exp(180) small spheres of radius 1.019e-14 
inside a large sphere.  As this occurs, the lowest meaningful gravitational radius at the “edge” would be an 
initial radius of 1.019e-14 multiplied by exp(60)=1.16e12 meter.   (exp(60) is exp(180)^.333 for three 
dimensions).   
 
R1 creates space with the following equation:

R1=(Hc/(2pi)/(E*m/G^(4/3))^0.5) E=2.683 mev m=129.541 mev

Big G is defined as a time ratio =time/alpha.  Alpha is the time when expansion begins.  
 
The above equation for R is equivalent to vastly expanding the fundamental radius 1.019e-14 meters.  
Note that at G=4.7e20 the radius has been expanded to 0.62 meters.  With exp(180) spheres, the radius 
0.62 meters represents the size of the universe in the range 7e25 meters.  The ΛCDM expansion model 
uses time to the power (2/3) and the new approach allows expansion curves to match.  If 1.019e-14 is 
multiplied by G^2/3 the proposal gives an equivalent value.  The advantage of using the R equation is that 
it provides a better understanding of missing matter, dark matter and dark energy (see Appendix 1 for a 
discussion of the critical density approach to cosmology).  
 

R1 R1

Expanded Expanded

Radius per "universe"

G=time/alpha G^(2/3) particle R*exp(60)

meters eqiv meters

1 1.973e-13/(2.683*129.541/0.9273/I322^(4/3))^0.51.0192e-14*G^2/3 R *exp(60)

1 1 1.0192E-14 1.0192E-14 1.1640E+12

2 1.5874011 1.6179E-14 1.6179E-14 1.8477E+12

4.72284E+20 6.065E+13 6.1813E-01 6.1813E-01 7.0591E+25  
 
 
This expansion history will be compared with other models in the section entitled “Comparison of 
Expansion Models” below. 
 

WMAP expansion (Concordance Model) 
 
Results from WMAP (reference 14 series) support incremental expansion equations that have become 
know as the concordance model.  The equations for expansion are presented below.  There are three parts 
to the equations, starting with an incremental calculation that updates the radius as a function of the 
distance increased over a certain velocity and time.  The velocity is the second part of the equation and 



contains critical parameters such as 0.27 mass/total and total mass density of 9.5e-27 kg/M^3.  The third 
part of the equation (the part starting with 3.36e-1 below) is an accelerating velocity addition to 
accommodate a universe containing an unknown dark energy that appears to be accelerating expansion.  
The radius “now” (7.08e25 meters) agrees with a measured Hubble constant of 71 m/sec/mega parsec. 
 

 
 

Time axis for R equation expansion 
 
We learn from the study of meson and baryon decay (reference 5) that time is measured by revolution 
around an R equation radius at the speed determined by a kinetic energy.  The time to revolve around the 
circumference associated with the R equation for gravity (1.01e-14 meters) at 0.373C is the basis for time 
(the x axis) in the expansion proposal.  
 
Identify the fundamental unit of time for expansion is the gravitational orbit described above/(time around radius)

Fundamental time=1.019e-14*2*PI()/(0.373*3e8)

Fundamental time 5.70802E-22 seconds

 
The time axis consists of fundamental time multiplied by exp(N) with omega time defined as exp(90).  
The axis is in seconds (or years). 

Expansion Kinetic Energy 
 
The author’s model of the proton sets aside kinetic energy for expansion.  Review the proton diagram in 
the section entitled Proposal Overview.  The energy set aside is 20.3 mev but subsequent modeling 
indicates that 5.08 mev of this energy is in fact a neutrino that leaves the proton model with only 15.23 
mev for expansion. During expansion, gravitational potential energy increases by dE=Force*dr for each 
increment of expansion (where dr and dE are incremental changes).  Conservation of energy is described 
in the following equation:   
 
Kinetic energy+ potential energy=15.23 mev, where potential energy =integral (F dr).  Note that below the 
expanded times exp(60) is used as a radius.  Although expansion is cellular (0.62 meters) nature respects 
the fact that gravitational forces exist between the cells and energy is required to increase the overall 
radius.  One can either think of the large radius or divided the total energy required by exp(60) to maintain 
the cellular energy balance.   

Alpha and Omega time     
 

too hot with their expansion Concordance expansion equations Result simple.xls fa102
time n-sec time n+1-sec

3.03E+17 3.95E+17
5.12E+25         previous increment

(5.12E+25+0.568*(3.95e17-3.03e17)*3e8) 6.68E+25 meters
5.68E-01

5.68E-01 (8/3*PI()*6.67e-11*0.27*9.5E-27*2.5E+31^3/5.12E+25/3e8^2)^0.5/3e8+0.336
3.36E-01

3.36E-01 (1.16E-35*5.12E+25^2/3)^0.5/3e8



The end of the expansion phase occurs when its initial kinetic energy (15.23 mev) is depleted.
This time is identified as fundamental time*exp(90).  Define this time as omega.

Omega =Fund t*exp(90) 6.96608E+17 2.21E+10

At omega time, the 15.23 mev of kinetic energy has turned into potential energy by 

   a resisting force of 3.472e-38 newtons.  

The radius of the universe at this point is  
 

Force 3.456E-38 Newtons

R=Energy/Force Energy 15.23 mev

R (meters)=15.23/3.472e-38*1.6e-13 7.059E+25 meters  
 
It is fairly widely accepted that the universe is about 14 billion years old (the WMAP (reference 14) value 
is 13.75 billion years.  Omega time was identified above as fundamental time*exp(90)=6.97e17 seconds 
=22.1 billion years.  Alpha time can be identified by noting that that there is a special G identified as the 
ratio omega time/alpha time.  This ratio coincides with the G where all of the kinetic energy is depleted at 
7.06e25 meters.  The calculation below determines the ratio G as 4.723e20.  Alpha is then simply 
calculated as omega/G and the result if 0.00147 seconds.   
 
 

 

Back calculate for G at a radius of 7.06e25 meters using the equation

G=((2.683*129.541)/(1/(7.06e25/exp(60)/1.973e-14))^2)^(3/4)

4.723E+20

0.00147 alpha= omega/G  
 
 
The comparison below compares the concordance model with the equations above.  It shows that the R 
equation result is very similar to WMAP (the late stage expansion is negligent at this early phase shown 
below).   
 



Expansion comparison
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R equation approach to “late stage” expansion 
 
The concordance model accommodates recent observations by adding a late stage expansion velocity.  
Another model, referred to as the “CMAGIC” model (reference 17) adds steeper late stage expansion 
based on observations of supernova.  Both of these models are partially supported by the “cosmological 
constant” historical discussions involving Einstein, Friedmann, Mach and others (reference 15).  
Surprisingly the Best Fit cosmological expansion model (called CMAGIC in this paper) concludes that the 
universe is accelerating.  Many have concluded that the source of the acceleration appears to be a 
cosmological constant that becomes increasingly important as expansion reaches the later stages. Since 
supernova data is based on luminosity of its “standard candle”, the interpretation is mainly based on the 
final slope of the expansion.  
  
The author’s approach was to use the same equation as R1, except change the power to model accelerating 
expansion and introduce a constant to modify G.  The constant 7.43e13 is dependent on the final state in 
the next section and limits R2 expansion to a maximum of 4.7e25 meters. 
 



R2=(Hc/(2pi)/(E*m/(G/7.43e13)^(4))^0.5) Calculate the constant in the R2 equation as follows: 

R2 final state 4.7056E+25 meters 7.42796E+13 constant=G/((4.7e25/(hc/2pi*EXP(60)/(2.683*129.541)^0.5))^0.5

Components R1 and R2 add together.

R1 R1 R2 R2 R1+R2

Expanded Expanded Expanded Expanded

Radius per "universe" Radius per "universe"

G G^(4/3) particle R*exp(60) particle R*exp(60)

meters meters meters meters

1.00E+12 1E+16 1.0192E-06 1.1640E+20 1.0194E-14 1.1642E+12 1.1640E+20

1.00E+15 1E+20 1.0192E-04 1.1640E+22 1.8575E-12 2.1213E+14 1.1640E+22

1.00E+16 2.154E+21 4.7309E-04 5.4027E+22 1.8474E-10 2.1098E+16 5.4027E+22

47.60411161 4.723E+20 3.678E+27 6.1813E-01 7.0591E+25 4.1205E-01 4.7056E+25 1.1765E+26

 

Final state 
 
The Friedmann equation estimates how mass with kinetic energy expands against gravity.  The early 
Friedmann model required the density at the present time to be “critical” for the universe to be flat.  One 
characteristic of a flat geometry is that expansion approaches a stable state as time increases.  The table 
below suggests a stable state limited by available expansion energy and forces. 
 
R1+R2 End

R1 R2 R1+R2
Inward force (nt) 3.4560E-38 3.4560E-38 3.420E-52

Outward force (nt) 0.000E+00 3.393E-38 1.269957E-51

Remaining KE (mev) 0.0000 5.0782E+00 5.078

2.693E-01

6.9737E+25

4.7050E+25 1.1764E+26

7.0591E+25 4.7049E+25 1.0301E+00

KE used 15.23 10.15 2.5376E+01

Original KE in orbit (mev) 10.151 10.151

Original KE (mev) 15.227 15.227 30.45381049  
 
The proposed model predicts a maximum expansion of 1.03 meters for each cell (1.18e26 meters) where 
inward resisting forces approximately balance outward inertial forces and the allotted expansion energy is 
depleted.  The broad understanding is that the original 1.019e-14 orbit is vastly expanded but eventually 
becomes limited.  Note that each R1 and R2 may approach a limit but their interaction clouds the force 
balance.  Mach argued in early discussions that the entire universe could not achieve an orbit because 
there was nothing outside to rotate in relationship to.  A cellular approach is important since it suggests 
that the universe will neither collapse nor expand enormously like the ΛCDM.  R1 expansion is limited to 
7.06e25 meters where 15.23 mev have been used in expansion and the R2 expansion energy is limited by 
the force balance.  
 



Current size of universe 
 
It is proposed that the current expanded radius of the universe is composed of the R1 expansion with 
G^(4/3) power plus R2 expansion with a G^2 power.  This adds to a radius of 7.09e25 meters at 14 billion 
years when the slope matches the best measured Hubble constant of 2.3e-18 1/sec (71 km/mpsec/sec). 
 

Expanded R1 R2 R1+R2

G G^(4/3) radius per Time^2/3 Time (sec) Time (years) Time^(2)

particle (m) meters meters meters

End of inflation 1 1.00E+00 1 1.0192E-14 1.1640E+12 1.475E-03 4.677E-11 1.1640E+12 2.3280E+12

R1+R2 z   (progress at 46 years) 28 1.44626E+12 1.63554E+16 1.3035E-06 1.4886E+20 2.133E+09 6.764E+01 1.1644E+12 1.4886E+20

3170.4708 Equality 9.826E-01 35.52 2.66772E+15 3.700E+20 1.9605E-04 2.2389E+22 3.935E+12 1.248E+05 1.5023E+15 2.2389E+22

1120.6172 Decoupling 2.7051E-01 37.08 1.26952E+16 2.96155E+21 5.5467E-04 6.3344E+22 1.873E+13 5.938E+05 3.3998E+16 6.3344E+22

0.001475 Now 2.3144E-18 h 2.993E+20 2.00231E+27 4.5608E-01 5.2085E+25 4.41504E+17 1.400E+10 1.8900E+25 7.0985E+25

2.301E-18 h wmap 2.995E+20 2.00422E+27 4.5630E-01 5.2110E+25 4.41819E+17 1.401E+10 1.8927E+25 7.1036E+25

go to n298 R1&R2 end 47.60411161 4.723E+20 3.67793E+27 6.1813E-01 7.0591E+25 6.966E+17 2.209E+10 4.7050E+25 1.1764E+26  
  
     
It is important to note that equality of 1 is achieved with exp(180)/2 normal protons of mass 1.67e-27 kg.  
In other words half of the particles in the universe are light particles (the other half are probably the same 
except dark). 
 

Comparison of Expansion Models 
 
A plot of the expansion radius for the current proposal as a function of time is compared below to the early 
Friedmann model (references 7, 14, 15, 17), the model resulting from WMAP data (referred to as the 
concordance model in the reference 14) and the CMAGIC model resulting from supernova data.  The 
Friedmann equation (reference 7, equation 4.15) is used with cosmological parameters from the following 
references.   Reference 14 contains the Best Cosmological Parameters in Table 3 (Concordance 
parameters) and reference 17 Figure 8 describes the CMAGIC “Best Fit” parameters. 
 
Parameter Friedmann WMAP CMAGIC

(Concordance)

Omega total 1 1
Omega mass 1 0.27 1.233

Omega lambda 0 0.73 2.15
Omega baryon 1 0.044
Hubble's constant 2.30E-18 2.30E-18
Cosmological constant w 0 -1
pho critical kg/m^3 3.88E-27  
 
The time scales at the bottom of the graph are the same for all expansion histories and the end point for 
each model was adjusted to agree with the proposal.  The Y axis for all plots is universe radius in meters.  
The Cmagic paper also lists omega lambda as 0.83 and omega mass (1-.83).   Note the “acceleration” 
toward the end of the CMAGIC history in the comparison of R2 to late state expansion in the second plot.   
 



Expansion Comparison
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The late stage expansion for each of the models is compared below.  
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In three dimensions the spheres that fill the volume repeat exp(60) times out to the edge of the overall 
radius for both the R1 and R2 expansion.  The model developed is based on one dark and one light matter 
particle.  The two radii R1 and R2 are additive and apply to both types of particle although it is clear that 
each particle has its own kinetic energy.   Each small sphere contains one particle on its surface and has a 
small expansion velocity (currently on the order of 2e-18 m/sec).  Since all particles expand, the additive 
velocity is quite dramatic at the “edge” of the radius that contains the particles.  As a point of reference, 
studies regarding the distribution of mass throughout observable space document remarkable overall 



uniformity.  A principle called the “cosmological principle” states that the initial condition was uniform.   
Theories exist regarding uniformity (inflation theories) that attempt to explain the initial uniformity 
(reference 15).  The addition of dark matter to the model adds uncertainty to the matter distribution.  
Based on models of gravitational accumulation (discussed later), it appears that dark matter accompanies 
light matter but later experiences different forces and migrates toward the edges of galaxies. The regions 
containing dark matter apparently can be regions of higher density and centers for gravitational 
accumulation.   
 

Hubble’s constant 
 
The ratio V/R (Hubble’s constant, H) is one way to determine the degree of expansion at the present time. 
WMAP results (reference 14) list the most probable value of H as 2.3e-18 1/sec.  This value is derived by 
taking the slope of the last step in the expansion model.  This value is achieved in the author’s model at 14 
billion years and 7.08e25 meters. 
 
The table below compares overall characteristics of the four models. 
 

 
 

Comparison of Expansion Models

Criteria Proposal Friedmann Concordance Cmagic

Energy for expansion Identified as 20.3 mev several hundred mev several hundred mev several hundred mev
 (quantum?) source unidentified source unidentified source unidentified

dark energy no no yes-source growing yes--source growing rapidly

Dark matter yes 1.67e-27 kg/particle no yes 0.27 of total yes
50% dark .044 baryons mostly dark

.73 dark
Inflation Yes yes yes yes

identified as particle duplication several proposals several proposals

Final State of Universe "flat" "flat" Expansion could continue Accelerating expansion
about 2e26 meters "cold" end

Temperature at beginning cold-->1e9 >1e9 degrees >1e9 degrees >1e9 degrees
heat due to neutrons decaying

CMB temperature C 2.73*(z-1) 2.73*(z-1) 2.73*(z-1) 2.73*(z-1)^1
radiation source
  quantified

Conservation of energy yes no no no

V/C in early Universe Superluminal for light Superluminal Superluminal Superluminal
(Space is being created)
0.5 C or lower for dark

Helium formation Proposal in simple.xls Sakharov Sakharov? Sakharov ?
(fractions of seconds after beginning)

Mass Accumulation accoustically initiated accoustically initiated
   for light matter
dark matter allows
   estimation of number of
      clusters, galaxys and stars

WMAP interpretation accoustic variation at decoupling
power spectrum variations
Accumulation of dark matter in
  cluster augments gravitation redshift



Each model suggests that “space is expanding and carrying light along with it”, especially during an 
inflation phase and early expansion.  The author’s proposal is based on the inflation phase being identical 
to duplication of the particles by exp(180).  Treating each of the exp(180) cells individually, expansion is 
sub-luminal.  The author finds it misleading when cosmology articles use huge velocities. 
 

What is dark matter?   
 
Reference 1 indicated that nature is meticulous in maintaining zero.  Mass and kinetic energy appear to be 
offset by fields that maintain zero energy.  Entropy was introduced in reference 1 that also became zero 
when particles were duplicated to bring very improbable particle energies back to 1 (entropy=ln P=ln 
1=0).  Spin was also zero as shown in the appendix of reference 1.  Equality in the above R1+R2 proposal 
was achieved with half of exp(180) protons of normal mass in the enclosed volume balancing radiation 
density.  The author believes that the other half are probably dark particles with similar mass.  Physicists 
use the initial working assumption that dark matter interacts gravitationally but in other regards is invisible 
to light matter.  Reference 2 discussed how matter may develop its gravitational properties and the author 
considered the possibility that the same entropy pattern may have developed dark matter.  Another clue 
was that dark matter appears to expand into space and calculations show that there is 30.23 mev available 
to expand both light and dark matter.  If dark matter does not decay to protons and interacts only 
gravitationally it would be expected to be cold.  This means it would not form plasma and dark mass 
would assist in gravitational accumulation.  Another well known clue regarding dark matter is the flat 
velocity profile in the outer portions of galaxies.  Massive halos must exist around galaxies since 
Newtonian mechanics appear to be on firm ground but the mass does not coincide with luminosity traces 
across the galaxy.  It is observable in an indirect sense similar to the way neutrinos are observable as 
missing energy in transitions.  Roughly speaking, the author believes that dark matter is a “neutron like 
neutrino”.  Look back at the proton mass model and note that it may be double.  In other words, the 
energies on the right side of the model are still represented by their original entropies.  Could the double 
complete another of nature’s zeros?  Reference 4 is the authors attempt to classify mesons and baryons 
with the theory of reference 1.  Several aspects of the meson and baryons appear more complete and 
symmetrical if there are two parts to most of the particles. 

Mass accumulation 
 
Important transitions related to mass accumulation are related to temperature and radiation. These 
transitions occur in all cosmologies when the temperature is similar (reference 14).   Mass accumulation 
starts when gravity attraction overcomes radiation separation forces.  This condition is called equality.  
WMAP observation (reference 14) of temperature anisotropy is believed to come from observable 
temperatures (the surface of last scattering) after radiation is allowed to pass, rather than be absorbed by 
plasma.  This condition is known as decoupling.  The period between equality and decoupling has been 
the subject of intense interest.  Anisotropy in the radiation is related to mass accumulation and theorists 
have attempted to develop mechanisms for mass accumulation in the early hot universe.  There is a critical 
period when mass accumulation needs to begin to agree with observations regarding early development of 
galaxies and stars (this occurs at about 200 million years into expansion according to some sources).   

Interpretation of WMAP data 
 



The above WMAP “concordance model” equations for expansion were compared with the proposed R 
equation expansion.  This comparison is for the period where WMAP measurements are made about 
500,000 years into expansion. 
 
Cosmologists use the expansion ratio to back calculate the cosmic background radiation temperature.  The 
measured value (WMAP) at the present time is t=2.725 K.  The temperature at an early state of expansion 
is normally T=2.725*(R/r), where R/r is the radius of the universe now divided by the radius at an earlier 
time (z-1 is also used to describe the expansion ratio but for large z, the 1 can be ignored).  This equation 
makes t/T=r/R the equation for scaling temperature from one radius to another.   Radiation temperature is 
related to energy by the equation E=kaT^4, where k is Boltzmann’s constant.   
 
At decoupling WMAP measured the temperature anisotropy of a sphere when the light matter plasma 
cleared and it was possible for radiation to escape (the surface of last scattering).  This cosmic microwave 
radiation has been fully analyzed by WMAP papers (in the reference 14 series) and cosmological 
parameters have been estimated from the results. The interpretation of the cool spots is that early 
gravitational accumulation has red shifted the radiation, somewhat offset by density compression that 
would also change the temperature slightly.  The size of the spots and the magnitude of the temperature 
perturbations are of extreme interest.   
 
The proposal evaluation will consider interpretations of the WMAP data and show possible relationships 
leading to the number of clusters, galaxies and stars.  An attempt is also made to model the 
rotation/luminosity curves of galaxies.      
 

WMAP data analysis using the proposed expansion mod el 
  
In general, since the expansion histories for all three models are very similar, the WMAP analysis applies 
to all three models.   
 
WMAP produced extremely good data regarding three critical times in the expansion defined as equality, decoupling and now.

Equality: When mass density and radiation density are equal, acoustical waves are able to travel through the plasma.

At equality of mass and radiation density, an acoustical wave of velocity V=C/3^.5 V=

starts and progresses.

Decoupling: This is the temperature when electrons start falling into orbits around the proton.  

At this point the universe transitions from a plasma and light can penetrate matter, allowing observations of the decoupling surface.  WMAP.

This temperature is identified with the Saha equation produces a value of about 0.5.

When the Saha equation goes to approximately 0.5 ionization fraction,  temperature fluctuations are observable at the surface of last scattering.

WMAP also measured the current temperature of the background radiation.  The value is 2.725 degrees C.

The temperature at earlier times is raised by the expansion ratio Rnow/R early*2.725

Now: Match measured Hubble and calculated Hubble.  Calculated Hubble is the slope of the expansion and is a function expansion time.

Measured hubble (H0): 2.400E-18 1/sec Reference A. Conley, et.al.

Equality of radiation and matter density 
 
At equality of radiation and mass density, radiation density is 3.64e-18 kg/m^3 according to the 
calculations shown in the following table.  This is directly related to a temperature of 8711 degrees K, 



regardless of the expansion model.  It means that the universe can contain exp(180)/2 light matter protons 
each with their full mass of 1.67e-27 kg at the present time.  
 

Expanded R1 R2 R1+R2

G G^(4/3) radius per Time^2/3 Time (sec) Time (years) Time^(2)

particle (m) meters meters meters

End of inflation 1 1.00E+00 1 1.0192E-14 1.1640E+12 1.475E-03 4.677E-11 1.1640E+12 2.3280E+12

R1+R2 z   (progress at 46 years) 28 1.44626E+12 1.63554E+16 1.3035E-06 1.4886E+20 2.133E+09 6.764E+01 1.1644E+12 1.4886E+20

3170.4708 Equality 9.826E-01 35.52 2.66772E+15 3.700E+20 1.9605E-04 2.2389E+22 3.935E+12 1.248E+05 1.5023E+15 2.2389E+22

1120.6172 Decoupling 2.7051E-01 37.08 1.26952E+16 2.96155E+21 5.5467E-04 6.3344E+22 1.873E+13 5.938E+05 3.3998E+16 6.3344E+22

0.001475 Now 2.3144E-18 h 2.993E+20 2.00231E+27 4.5608E-01 5.2085E+25 4.41504E+17 1.400E+10 1.8900E+25 7.0985E+25

2.301E-18 h wmap 2.995E+20 2.00422E+27 4.5630E-01 5.2110E+25 4.41819E+17 1.401E+10 1.8927E+25 7.1036E+25

go to n298 R1&R2 end 47.60411161 4.723E+20 3.67793E+27 6.1813E-01 7.0591E+25 6.966E+17 2.209E+10 4.7050E+25 1.1764E+26  
 

Explanation below Introduce Boltzmann's constant

Equality=1, Decoupling=.5 and h=2.302e-18 are the matches required.8.61952E-11

8.375E-28

TemperatureMass Radiation Saha

density density

T=Rnow/R*2.725

End of inflation 2.360E+13

R1+R2 z   (progress at 46 years) 1.299E+06 9.0272E-11 1.33E-08

3170.5777 Equality 9.827E-01 8639.8 2.6532E-17 2.61E-17 3.9915E-15

1120.6550 Decoupling 2.7002E-01 3053.8 1.1716E-18 4.07E-19 2.7002E-01

0.001475 Now 2.3144E-18 2.7 8.3243E-28 2.58E-31

2.301E-18 2.7 8.3061E-28 2.57E-31  
  

Decoupling in the proposed R1+R2 expansion model 
 
Next check the condition where the plasma clears and temperature anisotropy can be measured with 
WMAP.  This condition is predicted by the SAHA equation.  Roughly when the SAHA equation gives a 
result about 1 or higher, radiation can be transmitted rather than absorbed.  The result is somewhat 
sensitive to baron to photon ratio but the range 7e-7 to 5e-10 brackets the range.  Note that decoupling 
occurs at about 3000 degrees K (same as WMAP).   
 

Anisotropy in the cosmic microwave background 
 
Expansion history (as a ratio) is directly related to temperature history as a ratio, but since the current 
temperature is known (2.725 K) the decoupling condition (3000K) directly measures the size of the 
universe once the decoupling radius is known. This is because the expansion ratio is the temperature ratio 
(3451/2.725=1190).   (It is assumed and logical that the radiation measured expanded without distortion 
from decoupling until now).  
 
Spot size (anisotropy in the CMB) is a measurement of decoupling radius, once the spot mechanism is 
known.  Literature indicates that accumulation was nil before equality of radiation and matter.  Also 
according to the literature an acoustic wave developed at equality was amplified and traveled at a velocity 
of 3e8/3^.5=1.73e8 meters/second.  The acoustic mass that accumulated caused radiation released from 



the higher density spot to be red shifted.  The red shift measured by WMAP was on the order of 75 micro-
degrees for the dominate part of the wave.  The size of the spots measured by WMAP was 0.601 degrees 
(0.011 radians).   This measurement, in combination with a good measurement of Hubble’s constant and 
the current background temperature, is used to infer other parameters.  The table below shows progression 
of the acoustic wave in meters.  At decoupling the spot radius is 2.56e21 meters.  This radius can be used 
to infer the size of the universe at decoupling and the size of the universe now. 
 
Taking values from the above table:

Equality 3.935E+12 seconds

Decoupling 1.873E+13 seconds

Radius at decoupling 6.334E+22 meters 6.32459E+22

Wave travel time (delta t) 1.479E+13 seconds

Radius of spot R=V*delta t 2.560E+21 meters This radius roughly corresponds to the radius of clusters.

Radius of spot*Rnow/Rs 2.869E+24 meters The calculated spot expanded by Tdecoupling/Tnow=expansion ratio (z)

angle of spot radians 0.01286 spot now/(pi*Radius) 0.73706016

Radius of Universe Now 7.099E+25 meters pi in this relationship converts distance along a circumference to radius

Now (at matching H0) 2.314E-18 14000000000 Age of universe in billions of years.  
 

1.03E+00 1.05E+00

37.30 77.61 micro degrees K Temperature of spot based on mass within the spot

  (This temperature does not include densification of the wave. Acoustic waves

WMAP Data:  Maximum peak 70 micro degrees K.            are compression waves and WMAP was able to discern the peaks and anti-peaks of these waves).

References Bennett  
 
The author believes that the current proposal is consistent with the WMAP analysis.  It may be possible 
that there is more to the story but the author does not have access to the original data and analysis tools.    
 

Mass accumulation 
 
It is clear from WMAP that amplification of acoustic waves is the primary mechanism for initiating 
accumulation.  However, once regions of increased density develop mass obeys conventional kinematics 
and Newton’s law as bodies fall into each others gravitational fields.  The final state appears to consist of 
clusters, galaxies, stars and planets interacting gravitationally in a way that a new semi-stable state is 
achieved.  That state is ideally nested “orbits” in which forces are balanced.  Overall movement in the 
resulting orbital state is neither overall expansion nor contraction.  This overcomes the time driven 
expansion proposed in the R1+R2 model.   

Partitioning the volume into clusters, galaxies and  stars 
 
WMAP results suggest that the dense (cool) spots observed are associated with clusters in the era of 
decoupling.  The size of the spot (0.011 radians) gives a value of (1/(pi*.011)^3=2e4 clusters. How many 
clusters are there according to observation?  Measurement of temperature perturbations was carried out by 
WMAP (reference 14).  The signal is on the order of a few micro-degrees.  From the standpoint of this 
work, one important observation is that on average the angular size diameter of spots are about 0.6 
degrees.  If we associate the spots with clusters, the number and mass of the clusters can be estimated.  
The Jeans wavelength for disturbances is associated with partitioning the volume into stars.  As the plasma 



clears, the Jean length falls from 5e22 meters to 1.3e18 meters since the sound velocity falls from 3e8/3^.5 
to about 3000 meters/sec.  The Jeans length fits inside the spot when it falls to 2.4e21.  When it falls 
further to about 3.7e19, it partitions the volume into galaxies with mass about 6e40 kg.  The Jeans length 
is know to fractionate into even lower wavelengths.  A length of 6.3e15 stars are formed at various sizes 
but if there are about 8e21 stars, their average mass will agree with observations of 3e29 kg for an average 
star.  Note:  the values 3.9e19 and 6.3e15 below are for illustration only since I did not attempt to calculate 
them from first principles.   
 

Mass (kg)

Universe mass 2.495E+51 1.67e-27 kg*exp(180)

Taking values from table R1+R2 6.334E+22

Number of clusters/universe 15150 ((6.3e22)/2.6e21)^3 1.647E+47 mass of average "light matter" cluster

spot 2.560E+21

spot*2 5.1200E+21  meters

Number of galaxys/cluster 2.7E+06 ((5.1e21)/3.7e19)^3 6.05E+40 galaxy mass 6.237E+40 avg mass of galaxy from count data

Jeans lo speed 1.334E+18 3.668E+19 meters 4.00E+10 numb galaxys data   http://universe-review.ca/F05-galaxy.htm

Jeans hi speed 5.00E+22 mass--kg dn/d log m

3.668E+19 meters 2E+29 5.0000E-02

stars/galaxy 1.93E+11 ((3.7e19)/6.3e15)^3 3.143E+29 star mass compare data 3.17E+29 0.2 References

Jeans fraction 1.334E+18 6.351E+15 7.937E+21 5.024E+29 0.29 maximum probability

http://en.wikipedia.org/wiki/Jeans_instability stars/universe=clusters/universe*galaxys/cluster*stars/galaxy 7.962E+29 0.25

References Peebles

 
As indicated by photography, galaxies and stars are still in the process of development.  Mass 
accumulation at the star level is from material that has been recycled and concentrated from earlier 
generations.  Spiral galaxies are apparently good concentrators and star development is not only cyclical 
but very incomplete at the present time as evidenced again by photography.  Star counts and surveys of 
matter indicate that only a small fraction is visible.  As individual atoms fall toward the central body, most 
of the material will form orbits.  Over time in relatively small accumulations enough kinetic energy is lost 
to allow “solid” stars to form and “light up” with nuclear fusion.    
 

Detailed energy balance for expansion 
 
The detailed energy balance/particle at different times in the expansion is shown below.  Note that the 
overall energy balance is zero for each time during expansion, even though expansion kinetic energy has 
been converted to potential energy and kinetic energy inside the atom has been converted to external 
kinetic energy (temperature) due to fusion.  Note also that the original neutron decays to a proton without 
any external release of energy.  The reason is that neutrinos are produced that do not appreciably interact 
with matter.  Note further that the original proton mass table shows that the electron quad produces 27.2e-
6 mev of kinetic energy that just balances the -27.2e-6 field.  As the electron falls into the field, 13.6e-6 
mev will be released as light/heat.  Likewise as mass accumulation occurs, some gravitational potential 
energy will be reconverted to kinetic energy.  It is observed that a particle falling into the gravitational 
potential eventually creates lateral kinetic energy that allows an orbit to be established.  In this process, the 
fall positions the orbiting body at one half of its original height if its energy is conserved.  It is clear that 
expansion kinetic energy is not reversed.  Entries in the table could be changed slightly to reflect exactly 
where the kinetic energy is but the total of gravitational and kinetic gravitational will not change as a 
result of gravitational accumulation.   
 



 
ENERGY BALANCE  PER PARTICLE AS EXPANSION OCCURS
simple cell bk9 Fusion Gravitational Gravitational Electron ke
begin Atoms/Strong Heat e/m Kinetic Energy Potential E Heat neutrinos

131.4566 131.4566 mass

0.000 808.1087 0 20.303 0.00 2.02E-05 828.4113 ke
-2.683 -957.1848 -959.8679 pot

-1.4263E-08 total
after decay to P & fusion to helium e/m 1.08E+03
(released as Ke) 129.5409 Ke remaining Ke used 0.5110 5.0756 130.0519 mass

806.4787 1.63 2.720E-05 15.23 15.23 0.1114 0.6709 829.8160 ke
-2.6831 -957.1848 -959.8679 pot

CMB neutrinos 0 total
Now 7.09E+25

129.5409 Ke remaining Ke used 0.5110 5.0756 130.0519 mass
806.3087 1.8 2.720E-05 7.58 7.65 0.1114 0.6709 829.8160 ke

-2.6831 -957.1848 -959.8679 pot
0 total

Final orbit 1.18E+26
129.5409 Ke remaining Ke used 0.5110 5.0756 130.0519 mass
806.3087 1.8 2.720E-05 2.54 12.69 0.1114 0.6709 829.8160 ke

-2.6831 -957.1848 -959.8679 pot
0 total    

 
 

Formation of Helium 
   
There appears to be wide acceptance that formation of deuterium/helium occurs in the first few minutes.  
The initial work is largely credited to Andrei Sakharov.  Current literature cites measurements indicating 
that 25% of primordial matter consists of Helium 4.  This element occurs as deuterium is produced and 
fuses to helium.  Plasma exists until the temperature drops enough to allow electrons to form orbits around 
protons.  Radiation pressure prevents gravitational accumulation until radiation is attenuated by expansion.  
Eventually gravitational forces become dominant and accumulation of mass into clusters, galaxies and 
clusters begins.  The concentration process later allows stars to “light up” with fusion when they become 
dense and hot.  This is known in the literature as re-ionization.  Stars burn up their hydrogen and follow a 
well documented aging cycle that depends on the kinetics of progressive fusion reactions.  Literature cites 
measurements regarding the abundance of the heavy elements that are produced by these reactions.   
 
A detailed analysis of this period of expansion is contained in reference 16 and the information contained 
below summarizes an alternative.  It is likely that the accepted work is complete but the author can’t find 
the initial energy to support such a high temperature at “time zero”.  The high initial temperature in the 
standard model also suggests a period of “free quarks” and unknown physics that is discomforting.     
 
 
 

Initial temperature of the compressed state 
 
In the quantum model, “inflation” may be the process of duplication of one neutron by exp (180) times 
(reference 1).  It is proposed that “alpha=.00147 seconds” is when a gravitational radius of 1.2e-14 meters 
from the R table is duplicated and fills a sphere of radius 1.019e-14*exp(60)=1.16e12 meters. 



 
At time zero, no fusion has occurred and the neutron mass table shows a small release related to the 
neutrino quad and nothing else.  There appears to be no other significant energy release that might raise 
the initial temperature since neutrinos escape without adding energy to their surroundings.  Neutrons start 
decaying at this point and as electrons are formed they each carry an initial kinetic energy of 0.1114 mev.    
 
The proton (mass=938.27 mev) receives energy from the electron (m=.511 mev) and energy is shared 
between the electron and proton.  The kinetic energy they experience can be translated to a temperature 
with the following equation:   
 
E0*r/r simple ai308
27.2e-6*(5.29e-11/1.012e-14)

0.141   mev
T=.11/1.38e-13/938.3)

1.09E+09   degrees K  
 
The neutron decay process has a mean decay time of 855 seconds (0.5 at 855 on the plot below).   
 
The initial density is defined by 1.67e-27 kg divided by the volume associated with the gravitational 
radius of 1.019e-14 meters (3.77e14 kg/m^3).  Expansion changes the volume according to the expansion 
model as shown in the following plot:  
 
 

Density decrease with time
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Early work by Andrei Sakharov suggested that high initial temperatures would fuse elements from 
primordial nucleons and “freeze” their abundances at the observed levels during expansion and cooling.  
Current literature cites measurements indicating that 25% of primordial matter consists of Helium.  Fusion 
of neutrons, protons and electrons occurs as the temperature achieves a kinetic energy of 0.1114 mev 
(about 5e8K).  The difference between the neutron and proton mass in mev is 1.293 and the fraction 
reacted would be about 0.23 based on a very simplified Boltzmann type equilibrium.   



 
Fraction decay approximately = exp(-.1114/1.293)/4=0.23 
 
 

Cosmic background radiation source 
 
Cosmologists estimate the temperature history by using the measured cosmic background radiation 
temperature of 2.725K and the expansion ratio, z.  The relationship is (T=2.725*(z-1)).  The following 
equation gives the same temperature history:   
 
(0.841*(Z+1)^2*EXP(180)/(4*PI()*Radius^2)/0.004718)^0.25
example
radius 1.59E+19
z (expansion ratio) 6.60E+06
Temp K 1.794E+07

4.718E-03  stephan boltzmann constant
time (seconds)

binding energy release from primordial helium formation7.07 * helium/total 1.63
energy released based on elemental abundance measured 0.23

1.80E+00  
 
The energy value 0.841 mev gives the temperature history during expansion, but where does the value 
originate?  
 
Approximate energy release from helium fusion =0.23*7.0 mev/nucleon=1.62 mev 
 
Careful measurements have been made of the elemental abundance at the present time.  The fusion energy 
that created the elemental abundance was 1.8 mev but helium fusion energy (1.62 mev above) accounts for 
most of the total energy.  Based on the above table, about half of the energy release is now the cosmic 
background radiation and the remainder of the energy may be stored in the kinetic energy of orbital 
motions plus other miscellaneous places (it takes only a velocity of 0.04C to store 0.84 mev/particle but 
the temperature related internal energy of stars stores only about .004 mev/particle). 
 

Galaxy velocity and luminosity profiles 
 
An early clue that dark matter indeed exists lies in the observation of the velocity and luminosity across 
the diameter of observable galaxies.  If a significant amount of dark matter forms a “halo” around 
observable light matter, the flat velocity profiles and the decreasing light density (mev/m^2) emanating 
from the edge of the galaxy can be rationalized.  Galaxy mass accumulation studies were carried out for a 
50% light/50% dark ratio. The galaxy estimated above has significant amounts of dark matter in their 
outer regions.  This flattens the velocity profiles as shown in the graph below.  Again, these are estimates 
only. 
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Summary 
 
Information that describes nature in a concise way appears to reside inside the neutron and proton mass 
model.  The R equation “displays” this information on several scales that underlie nature’s four forces and 
its cosmology.  The big bang could be an expression of this information.  An expansion model was offered 
that predicts conditions consistent with observations to date, but obviously more work can be done.  
Enough energy to support current observations regarding the size and age of the universe is also associated 
with the model.  Overall, the proposals in this document indicate that nature may be somewhat 
understandable.  In particular, the proposal has the following to offer in the field of cosmology: 
 

• Baryon mass is closer to unity, not 0.044 of critical density.  Are we looking for missing matter 
that doesn’t exist? 

• No dark energy is required. 
• A possible mechanism for inflation is offered. 



• A proposal for dark matter is offered. 
• A stable cosmology late in expansion suggests a pleasant outcome. 
• WMAP results appear to be consistent with the proposal. 
• It is consistent with conservation of energy and offers a plausible explanation for the energy of 

expansion. 
• The expansion equations are straightforward and consistent with the author’s overall theme.  
 

 
 
 

Appendix 1 Review of critical density equation 
 

Review the derivation for rho0:

Derivation of critical density Equation
ke pe

1/2Mv^2 FR

1/2Mv^2 gMm/R

1/2v^2 gmMR^2/R^3)/M

gmR^2/R^3)

4/3*gR^2(m/(4/3*pi R^3))

1/2 v^2 (4/3 pi  g rho) R^2

Ho^2 (v/r)^2 (8/3 pi  g rho)

rhoc H0^2/(8/3*pi*g )

V=R*(8/3 pi g rhoc)^.5 V and R are final velocity and final R.

v=r*(8/3 pi g rhoc*(R/r)^3)^.5 v and r define the expansion curve and (R/r)^3 corrects the density to rho.

r 7.09E+25 7.09E+25

V/R (Hubble)2.30E-18

v/c 5.44E-01 8.44731E-01 Calculate the pe for each case:

gamma 0.83891705 0.535 use R= 7.09E+25

5.9 rhoc over my actual F=E/R 3.46E-38 nt

F grav if mass is protons/.044

1.76225E-36 nt pe=F E/R*R 15.3 mev

ke (mev) pe (mev)

816.6269 779.5 both too high Argument:  Only 20.3 mev is set aside in cosmology operation 1.

ke=m/gamma-m

9.50E-27 WMAP rhoc Argument:  The conventional equations used for expansion may be empirical in nature.

(8/3 pi  G rhoc) They work only because they are C*time^(2/3)

5.31E-36 5.31043E-36          Because the required energy density is high compared to the mass of ordinary 

rho H0^2/(8/3piG rhoc ) protons this causes a "missing energy" problem. 

9.5E-27 9.500E-27 (Stop looking for missing energy)

omega (density parameter) 1.00E+00 pg100 pjep
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