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                 Dark matter in the planetary system 1 

                                     2 

 3 

Abstract   In this analysis, we use the data from the eight planets in our planetary system to 4 

show that it is stress-free, and then by radial (R) extension show that is consistent with an 5 

inner spherical Universe of radius, Ro =1.25 10
16

 m, where Ro is the radius at which  the  6 

azimuthal orbital velocity(U) attains the velocity of light.  The orbital data are fitted by the 7 

extended Newtonian gravitational model,  U
2
 = G Mo/R ( 1 – (R/Ro)

3
) + c

2
 (R / Ro)

2
, where G 8 

is the universal gravitational constant, Mo  is the mass of the Sun, and the first term on the 9 

right hand side is potential energy and the second term, which  arises from the mass of dark 10 

matter (M = 1/3 ρ2 R
3
) where ρ2 = 3c

2
/(Ro

2
G) is dark energy.  This model applied to the 11 

complete inner Universe predicts that the ratio of the mass of ordinary matter to the  mass of 12 

dark matter, 1 / (1 + 3π/2),  is 17.5 %, in close agreement with the Central Density data [1], 13 

and that the mass-energy density ratio of dark energy to ordinary energy is 2/3 in substantial 14 

agreement with observational data [3].   The nature of dark matter is investigated, guided by 15 

the planetary data, in which the ratio of ordinary matter to dark matter for Earth (and also 16 

Mercury and Jupiter) is close to one, whereas for the outer planets it is much less than unity.  17 

This has led us to believe that the key property of dark matter is the absence of the organising 18 

principle, which is present in ordinary matter.   The ratio of ordinary matter to dark matter in 19 

the complete inner Universe attests to a creative universe.    We also show that the inner 20 

Universe is bounded by a macro-constant stress layer in  which galaxies are created in 21 

partnership with the micro-constant layer in which photons are created 22 
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1. INTRODUCTION 26 

Dark matter is a controversial topic, which is extensively referenced in [1].  This paper, 27 

however, offers a new approach to its understanding. We show that it has a gravitational 28 

origin, as was suggested in [2], where it was shown that the planetary system (Table 1) may 29 

have originated from a stress-free continuum system, before it evolved into a discrete system 30 

in which mass and stress had separated.  , We suggest that the stress-free continuum system is 31 

composed of dark matter 32 

  In [2] we focussed on the discrete system which consists of ordinary matter which is subject 33 

to stress.  Here we focus on the stress-free continuum system, and contrast its properties with 34 

the discrete sytem.   Gravitational theory enables this aim to be addressed. 35 

2. THE GRAVITATIONAL MODEL 36 

The basic relation in Newton’s gravitational model is, 37 

                   U
2
 = G (Mo  + M 1)/R                                    (1) 38 

where in a cylindrical co-ordinate system, (R,ϕ) in which R is the radial co-ordinate and ϕ is 39 

the azimuthal co-ordinate, and Mo is the mass of the primary body,  M1 (R) is the external 40 

mass, and G is the universal gravitational constant.   U  =  2 π R/T in which T is the orbital 41 

period is the azimuthal velocity of the spinning disk (M1).  Let us suppose that  M1 consists of  42 

two components,   43 
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                     M1 = MP + M                                   (2) 44 

where MP is due to ordinary matter, i.e. planets, and M is due to dark matter, which share the 45 

common property of mass. 46 

In order to solve (1), we require to evaluate both MP and M . MP is well known from 47 

observations, which indicate that in our planetary system MP << Mo where Mo is the mass of 48 

the Sun,  i.e. Mo = 2 10
30

 kg and the mass of  the largest planet, Jupiter, MP = 1.9 10
27

 kg, and 49 

hence MP/Mo≈ 10
-3 50 

2.1 The dark matter mass 51 

An important question is how significant is the dark matter mass, M, compared with the 52 

planetary mass MP.   Each planet exists in an annulus between its neighbouring planets, of 53 

radial extent, ½ (R2 + R) – ½  (R1 + R) = ½ (R2  - R1) where R1 and R2 are respectively the 54 

orbital radii of the interior and exterior planets.   Thus, in order to compare the ordinary 55 

matter mass (MP) with the dark matter mass (M), we need to know the dark matter mass in 56 

the annulus of width ½  (R2 – R1) .  The dark matter mass relation is, 57 

                              dM = m dR                             (3) 58 

where the radial mass density, m ≡ m(R) = ρ 2π R W in which W is the thickness of the 59 

spinning disk, and ρ is the azimuthal mean density.  Hence the mass of the dark matter in the 60 

planetary annulus is, 61 

                           MD = ½ m (R2 – R1)                              (4) 62 

The mass of the planetary body which has formed in the annulus [2], is, 63 

                             MP = ½ π
2
 ρ D

2
 R                                      (5) 64 
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where D = W is its diameter.  Hence, on eliminating ρ using the mass density relation, MP = 65 

¼ m D, and the ratio, 66 

                                        MD / MP = 2(R2 – R1) / π D             (6) 67 

Table 2  shows the ratio of the dark matter to the ordinary matter (MD/Mp)  for the planetary 68 

system.  It is clear that  the mass of the dark matter is much greater than the mass of the 69 

ordinary matter for each planet in the planetary system.  Of particular interest is that the ratio 70 

is very similar for Venus, Earth and Jupiter at about 5000, and is larger for the outer planets 71 

and for Mars.   This suggests that this region of the planetary system may have been a 72 

conversion zone for planetary formation, see Section 2.4.  At all events, dark matter mass 73 

convincingly dominates ordinary matter mass throughout the planetary system.   . 74 

2.2 Dark matter dynamics: The transverse radius  75 

On neglecting the ordinary planetary masses (MP), (1) reduces to the relation, 76 

                U
2
 = G (Mo + M) / R                         (7) 77 

in which from (3),             
 

 
 , and for M >> Mo, we have  m = mo where mo = c

2
 / G 78 

and c is the velocity of light.    We have investigated the solution of (7) for the power law 79 

relation for m = C R
b
 where C and b are constants.  A particularly interesting relation in the 80 

tradition of Newton’s original theory, is, 81 

                          m2 = ρ2 R
2
                           (8) 82 

in which C  = ρ2   has the dimensions of density, and b = 2 is an integer.   Eq. (8) will be used 83 

as a model for dark matter in the planetary system in the theoretical analysis of Sections 2.3 – 84 

2.5. 85 
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Before commencing however we need to generalize the results in Section 3.3 of [2], which 86 

assumed that m is a  constant, for   m = m(R).  This yields after some algebra, the expression 87 

for the friction velocity, 88 

                   u* =  κ / W [ ½ R
1/2 

m d(W/m)/dR ] [G(Mo + M)]
1/2

           (9) 89 

which reduces to Eq. (9) in [2] for m = constant, and in the stress-free state yields 90 

               R
1/2

/ W m d (W/m) / dR  = 0                        (10) 91 

The stress-free solution of which is, 92 

                                      W / m = constant                     (11) 93 

and on substituting (11) in the expression for the mass density  relation we obtain, 94 

                                       Rρ = constant                                          (12) 95 

as in [2].   Eq. (11) is an exceedingly significant relation, since for m = mo where mo = c
2
 /G, 96 

the thickness of the spinning disk, 97 

                               Wo = mo (W / m )                           (13) 98 

which is a measure of the size of the Universe as determined from the orbital parameters (W 99 

and m) of the planetary system.  Table 2 indicates that W / m is almost a constant over the 100 

planetary system consistent with a stress-free origin, except for Mercury and Mars, for which 101 

we attribute the departures of W/m from the mean value as being due to post- formation 102 

interplanetary processes.    The mean value of W/m excluding these two planets is 1.92 10
-11

 103 

m
2
 kg

-1 
.   Hence for mo = 1.35 10

27
  kg m

-1
 (c = 2.998 10 

8
 ms

-1
 and G = 6.673 10 

-11 
m

3
 
 
kg 

-1
 104 

s 
-2 

), Wo = 2.59  10
16

 m, and the transverse  radius of the (inner) Universe, ½ Wo = 1.3  10
16

 105 

m.   106 
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2.3   Dark matter dynamics:  The longitudinal radius 107 

    We will now consider the longitudinal properties as represented by our planetary system. 108 

On assuming the b = 2 model for the mass density (m), and substituting (8) in (7), we obtain, 109 

     U
2
 = G (Mo + 1/3 ρ2 R

3
 ) / R                                    (14) 110 

which as R → Ro, which is the radial extent of the planetary system, yields, 111 

         c
2
 = G (Mo +  1/3  ρ2 R o

3
 ) / Ro                                               (15) 112 

On substituting (15) in (14), we obtain, 113 

       U
2
 = G Mo/ R (1 - (R/Ro)

3
)  +  c

2
 (R/Ro)

2
                               (16) 114 

Eq. (16) is the gravitational expression for the azimuthal velocity of the dark matter, which 115 

shows that U tends to the Newtonian azimuthal velocity as R/Ro → 0, and to the velocity of 116 

light as R/ Ro → 1. Eq. (16) is interpreted in terms of dark energy in Section 2.5 and in 117 

Section 4. 118 

Further, since in the planetary system,  119 

                         Mo << 1/3 ρ2 Ro
3
                                         (17) 120 

 on substituting (8) in (15), we obtain, 121 

                c
2
 = 1/3 G m2 ( Ro/R)

2  
                                        (18)  122 

which on substituting mo = c
2
 / G, yields, 123 

         Ro
2
 = 3 mo/m2  R

2
                                                           (19) 124 
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Eq. (19) is an expression for the longitudinal radius (Ro) of the planetary system.  The results 125 

for Ro = (3 mo/m)
1/2 

R for the planets in our planetary system are shown in Table 2, which 126 

indicates that, R/ √m is almost constant over the planetary system in agreement with the 127 

prediction of the b = 2 model, except for Mars, and for  Saturn, Uranus and Neptune.  The 128 

reason for the departures of Saturn, Uranus and Neptune is given in Section 2.4. 129 

   The mean value of R/√m, excluding these four planets, is 183 kg
-1/2

 m
-3/2

    Hence for mo = 130 

1.35 10
27

 kg m
-1

 , the mean value for the longitudinal radius of the planetary system,  Ro  = 131 

1.2 10
16

 m, which is almost identical with the transverse radius (Wo/2) of 1.3 10
16

 m.   .  This 132 

result indicates that in terms of the dark matter, the inner Universe (0 < R < Ro) as measured 133 

by our planetary system is spherical,  Thus the archetypical model for the planet is the inner 134 

Universe itself, see Section 2.4 135 

 136 

2.4  Properties of the inner Universe  137 

 The basic property of the dark matter Universe which emerges from Sections 2.2 and 2.3 is 138 

that it is stress-free and isotropic.  We now explore some further properties of the inner 139 

Universe including that of the relation between ordinary and dark matter.   In all instances, 140 

the theoretical expressions allow quantitative results to be obtained.    141 

From (15) , since in the planetary system, Mo/Ro  <<  c
2
/G, on substituting  mo = c

2
 / G, we 142 

obtain, 143 

      ρ2 = 3 mo / Ro
2     

                          (20) 144 

Hence for mo = 1.35 10
27 

 kg m
-1

 , and Ro = 1.25 10
16

 m, which is the mean value of  the 145 

longitudinal and transverse values from the planetary system data, we obtain, ρ2 = 2.6  10
-5

 kg 146 
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m
-3

 , and on evaluating           
  

 
   using (8), we obtain MD = 1/3 ρ2 Ro

3
 which from 147 

(19)   yields,  148 

                                        MD =  mo Ro                                         ( 21) 149 

or inversely, Ro = G MD /c
2
.  Hence MD = 1.7 10

43
 kg is the mass of the dark mass contained 150 

within the radial disk (0 < R <  Ro ) which may be called the inner Universe.  The mean 151 

density of the inner Universe, ρD = ρ2/ 4π, is 2.1 10
-6

 kg m
-3 

.  In comparison,  the mass of the 152 

ordinary matter in the observable planetary system is 3 10
27

 kg [1]. 153 

 Eq. (16)  indicates that the azimuthal velocity, U(R), has a minimum, (dU
2
/dR = 0).  This 154 

occurs at  R = Rc  where, 155 

                                         Rc =  ( 1/2 G Mo / [ c
2
/ Ro

2
 + G Mo / Ro

3
] )

1/3
      (22)                           156 

which in the planetary system where Mo/ Ro  <<  c
2
 /G  reduces to, 157 

                               Rc =  (Mo Ro
2
/ 2 mo)

1/3
                              (23) 158 

The orbital period (T) from (16) is, 159 

                                     T = 2 π / [G Mo (1/R
3
 – 1/Ro

3
) + (c/Ro)

2
 ]

1/2
      (24) 160 

which reduces to the Newtonian formula, T = 2 π Rc 
3/2

 / (G Mo)
1/2 

 for Ro→ ∞, and for R/Ro 161 

→ 1, the period tends to, 162 

                                                          To = 2π Ro / c                     (25) 163 

On evaluating (24) for Ro = 1.25 10
16

 m, we find that To = 8.30 yrs. 164 

                       165 
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 Rc  is an iconic radius for the planetary system.   In analogy with the point on a stream at a 166 

bend where it locally slows and a part of its sedimentary load is expelled and 167 

deposited, we suggest that, this is the radius at which dark matter may be converted 168 

into ordinary matter.   On evaluating Rc , we obtain Rc = 4.9 10
11

 m, which lies 169 

between Mars and Jupiter, and is the radius of transition between the terrestrial and 170 

the major planets (Table 1).  There is ‘fossilized’ evidence for this process  in Table 2, 171 

which shows  that the ratio of the planetary mass to the dark matter mass has a 172 

maximum over the three planets, Venus , Earth and Jupiter. 173 

The evidence for dark matter in the planetary system can now be examined in more detail, by 174 

considering the ratio of dark matter to ordinary matter.  For each planet, the mass density , m 175 

= 2π R W ρ  where ρ = D/3πR ρP in which ρP is the planetary density, and the mass density 176 

due to dark matter, m2 = ρ2 R
2 

, where the mass density is the rate of increase in mass with 177 

orbital radius. These quantities and their ratio, m / m2 are shown in Tables 1 and 2.  178 

.  We immediately see that the outer planets (Saturn, Uranus and Neptune) are very 179 

inefficient users of dark matter, which is due to the physical limits on ρP which are attainable, 180 

however the ratios for Mercury, Jupiter and Earth  are close to unity.   Earth in particular has 181 

an almost perfect intake of ordinary matter into dark matter..   Our two sister planets display 182 

an interesting pattern in which Venus has a more than expected intake from the ordinary 183 

matter (m/m2 > 1), and Mars has a much less intake than expected (m/m2 << 1).  Hence, in 184 

terms of the density, for ordinary matter,   m  =  2/3 D 
2 

ρP  and for dark matter, m2 = 2/3 D
2
 185 

ρD  where ρD is the  density of dark matter, from which the ratios of the mass densities and of 186 

the densities in the planets are equal, which is  shown in Table 2 (round-off errors excepted), 187 

where on substituting for  m2 ,  188 
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                             ρD  =   3/2 ρ2 (R/D)
2
                              (26) 189 

ρD in (26) should be interpreted as the density of dark matter available in the planet, in the 190 

same way that ρD in (38) is the density of dark matter available in the inner Universe. 191 

 The requirement for the complete assimilation of dark matter by ordinary matter, is  ρD.= ρP , 192 

which is just met by Earth, and by Jupiter, for which  ρP =  1250  kg m
-3

 and  ρD = 1160 kg m
-

193 

3
  (Tables 1 and 2).   194 

The orbital period (T) is also of interest.  Eq. (24) shows that it increases with radius (Table 195 

1).  In the Earth orbit, the dark matter only travels a little faster than the planet.. 196 

At the radius of Neptune, however,, dark matter travels much faster than its accompanying 197 

planet, and T  is 8.29 yr, which is almost equal to To (8.30 yr). Thus essentially, the orbital 198 

periods at radii greater than the extent of the planets are constant, and a solid body dark 199 

matter  universe occurs.  Here, in the annulus, dR,   dM = ρ2 R
2
 dR, and  in terms of the dark 200 

matter density, ρD , dM = 4π R
2
 ρD , and hence ρD =  ρ2 / 4π, as also found above.  201 

2.5  Dark energy 202 

Eq. (16) can also be interpreted in terms of dark energy.   The specific kinetic energy (U
2
) is 203 

supported by the two terms on the right hand side of (16).  The first term is the potential 204 

energy (PE), which is proportional to the mass of the primary body (Mo), and the second term 205 

is the dark energy (DE), which is proportional to the square of the velocity of light (c).  The 206 

ratio of these two terms, 207 

                      γ = [c
2
 Ro / G Mo ] (R / Ro)

3
 / (1 – (R / Ro)

3
 )            (27) 208 
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where  γ = DE/PE, which is zero as R/Ro → 0, and is infinity as R/Ro→ 1. Within the 209 

planetary system, γ ≈ mo R
3
 / Mo Ro

2
 , which at the Earth’s orbit is   0.014 , and  at the iconic 210 

radius (Rc) is 0.51. Thus the dark energy has a small effect on the kinetic energy of dark 211 

matter at the Earth’s radius, but at the iconic radius, DE is about one-half of the PE.   212 

2.6  Properties of the outer Universe 213 

We will call the region beyond R = Ro , the outer Universe.   Here it would be expected that 214 

for R ≥ Ro, the mass density would gradually reduce, and as a working relation, we assume 215 

the exponential decay,  m = mo exp (- λ (R – Ro) ), where λ
-1

 is a decay length, and on 216 

substituting for m in (3), we obtain,  217 

       dM/dR  = mo exp ( -λ (R – Ro ))                                     (28) 218 

which, on integration yields, 219 

                         M(R1) = mo/ λ  (1 – exp (- λ(R1 – Ro ))       (29) 220 

where  R1 >> Ro, is the radius of the outer Universe, and the ratio of the mass in the outer 221 

Universe to its radius. 222 

                            M(R1)/R1 = mo (1 – exp ( - λ R1)) / (λR1)        (30) 223 

Observations [3] indicate that M(R1) = 1.5 10
53

 kg and R1 = 4.4  10
26

 m from which λR1 = 224 

3.92 ,  m)R1  = 0.27 10
27 

 kg m
-1

 , and θ = R1 / Ro  is  3.5 10
10

.  An important result follows 225 

from evaluating the density (ρU) of  matter in the annulus (R1 , Ro), due to the presence of the 226 

inner Universe, which is,  227 

                                ρU  = M(R1) / 4π R1
3
                                 (31)   228 
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We find that ρU = 4.2 10
-28

 kg m
-3

 , whereas the  density of dark matter, ρD = 2.1 10
-6

 kg m
-3 

 229 

and thus ρU  << ρD.  In other words the presence of the inner Universe hardly raises a ripple 230 

on the fabric of dark matter in which it sits. Some further comments are made in Section 4.      231 

An analogy to this model of the Universe is the fried egg, in which the well-defined central 232 

yolk is the inner Universe and the surrounding white albumen, which varies from cooking to 233 

cooking, is the outer Universe. 234 

3.  THE ORIGIN OF GALAXIES 235 

In Sections 3 and 4 of [4] we introduced a basic model for a black hole in which at the 236 

juncture between the stress-free Newton dynamics of the outer region (the firmament) and the 237 

stress-free dynamics of the inner region (the black hole) there exists a constant stress layer 238 

(τRϕ  = constant) in which turbulent  velocity fluctuations occur.   In this micro-environment, 239 

the speed of these fluctuations may attain the velocity of light as evidenced by the bright ring 240 

occurring around the black hole [4]. In effect there is a conversion from dark matter to 241 

ordinary matter by the production of a photon   242 

The same juncture between the Newtonian and the Einsteinian dynamics, occurs on a macro-243 

scale, at the radius (Ro).  Here a constant stress layer occurs between the inner and the outer 244 

Universe, as shown below. Thus a constant stress layer is a boundary for the inner Universe 245 

of ordinary matter at both the micro-scale limit inside of which photons are formed, and the 246 

macro-scale limit outside of which galaxies are formed.   Both are essentially particles which 247 

arise from instabilities in the constant stress layer. 248 

The analysis for the micro-scale constant stress layer is given in Section 5.4 of [4].  The steps 249 

in the macro-scale analysis are similar, and in both cases we assume that the constant stress 250 
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layer exists in the annulus  (Ro , R) where R > Ro , i.e. it impinges on the ordinary matter in 251 

the micro-scale analysis and it impinges on the dark matter in the macro-scale analysis. 252 

 Following closely the analysis of Section 5.4 of [4] which is based on the Prandtl model for a 253 

turbulent boundary layer, we obtain the azimuthal stress due to the discontinuity between the 254 

Newtonian and the Einsteinian dynamics, 255 

                   τRϕ  =  κ
2
 ρ U

2  
                    (32) 256 

where the azimuthal velocity,  257 

                                               U = ½ c ,  f = 1                 (33) 258 

  which is applied in the constant stress layer. With the assumption that the mean speed of the 259 

turbulent particles is f c, where f < 1, we obtain, as for Eq, (36) in [4], that, 260 

                1/8 (κ/f)
2
 (θ + 1)

2
 =  (θ – 1)

2              
                       (34) 261 

where κ = 0.4 [6], and θ = R / Ro .    The solution of (34) is, 262 

      θ = (1 +  κ /  f √8) / (1 - κ /  f √8)                                  (35) 263 

in which for  , θ → ∞, i.e  the annulus in which the constant stress occurs extends out to 264 

infinity, f =   κ/√8 = 0.14.   This limit is very closely matched by the data in Section 2.6 for 265 

which θ = 3.5 10 
10    

  The inference is that turbulent particles, i.e. galaxies, with a speed 266 

greater than 14% of the speed of light, populate both the inner and the outer Universe. 267 

 Even those particles travelling into the outer Universe at speeds in the range of 14 to 100 % 268 

of the speed of light, are observable from Earth, as is well known. This distinguishes the 269 

outer Universe from the black hole in which the particles, i.e. photons, entering at the speed 270 

of light are undetectable, whereas the galaxies can be tracked.  271 
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A physical analogy to this basic model occurs on Earth at the sea surface, where the wind in 272 

the atmosphere, and the current in the ocean, interact to form a turbulent layer which is 273 

characterised by wave formation and breaking.  This process distributes the shear stress 274 

vertically over a constant stress surface layer in the two fluids, which continues to be 275 

extensively investigated by oceanographers and meteorologists [7}. 276 

4. SOME GENERAL CONCLUSIONS 277 

Some general conclusions can be drawn by considering the ratio of the mass of ordinary 278 

matter in the planets to the mass of dark matter over the full extent of the inner Universe. 279 

For a spherical body of mass (MP) and of diameter (D) orbiting in a radius (R), we obtain [2], 280 

                      MP  = ½ π
2
 D

2
 R ρ                                   (36) 281 

where  ρ is the mean annular density.   For the complete Universe, MP = 4/3 π Ro
3
 (ρD – ρP) in 282 

which ρP is the density of ordinary matter and ρD is the density of dark matter, and  in (36), ρ 283 

= ρP ,  R = Ro and D = 2 Ro .  Hence on substituting for MP in (36), we obtain, 284 

                                            ρP =  2/3π ( ρD - ρP )                                         (37) 285 

Eq. (37) is a geometrical relation which predicts that the ratio of the mass of ordinary matter 286 

to the mass of dark matter, 287 

                                                ρP / ρD = 2/3π / (1 + 2/3π)                           (38)                         288 

 is 17.5 %.  This result is in substantial agreement with observational estimates based on 289 

critical density [3] which indicate that the ratio of ordinary matter to dark matter in the 290 

Universe is 18% 291 
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Turning now to Dark Energy, from (16) the potential energy of the inner Universe, 292 

                                    
         

  

 
                                     (39a) 293 

where MP is the mass of ordinary matter, and the dark energy of the inner Universe, 294 

                           
  

 
                                                                 (39b) 295 

where  dM = ρ2 R
2
 dR, which sum to the kinetic energy, 296 

                                
  

 
                                                                    (39c) 297 

On evaluating the integrals in (39a) and (39b), we obtain, 298 

                                      PE = 3/10 G MP ρ2 Ro
2
                                           (40a) 299 

and 300 

                                       DE = 1/5 c
2
 ρ2 Ro

5
                                                 (40b) 301 

from which, 302 

                                      DE/PE = 2/3 MD / MP                                                      (41) 303 

where MD = mo Ro.  Eq. (41) indicates that the mass-energy density ratio of dark energy to 304 

potential energy is  2/3 (66.7%), also in substantial agreement with  the observational  305 

estimate of 68.3% [3], and much greater than that for ordinary matter to dark matter of 17.5% 306 

Eqs. (16) and (39b) state simply that dark energy (DE) is the potential energy of all the massy 307 

bodies in the Universe, other than the primary body, whose potential energy is PE.  There is 308 

no difference in kind between PE and DE, and from (41), DE/PE = 3.8  309 
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The above results show how the basic properties of the Universe may be derived  when the 310 

concept of stress is embraced in the analysis and dark matter is included. 311 

It is apparent that the Universe of which we are a part, can be countenanced, on the 312 

assumption of  the universal quantities of the velocity of light and the gravitational constant, 313 

and also that the inner Universe is energized  by the constant stress layers which exist on the 314 

micro-scale and the macro-scale, and respectively provide lights and galaxies for our 315 

enjoyment.  In this important sense, von Karman’s constant is also a universal quantity [4]. 316 

In the analysis, an essential element is dark matter, which we show above to have a mass 317 

approximately five times that of ordinary matter.  The deeper question is, what is dark 318 

matter?   The remarkable fact is that on Earth, our personal environment, the densities of 319 

ordinary matter and dark matter are approximately equal (Table 2). 320 

This is a vital clue to the nature of dark matter. All complex systems exhibit a randomness, 321 

for example, climate in which the random walks always bring surprises, see for example [9].  322 

This is the principle behind ordinary matter as the creative agent expressed in [8]. The ratio 323 

of ordinary matter to dark matter in the planetary system (Table 2) is a measure of the 324 

bounded random walks which are occurring. The higher the ratio, the greater is the creativity 325 

until the ratio achieves unity.  Earth provides an insight into how this process works.  The 326 

density of dark matter in the inner Universe, ρD = 2.1  10
-6

  kg m
-3

 (Section 2.4), and 327 

meteorological data from the atmosphere surrounding Earth show that this density is attained 328 

at an altitude of about 95 km [10].   Hence, the ordinary matter may enter the dark matter  329 

through the gaseous envelope with which it is surrounded.    Beyond this envelope, the dark 330 

matter is present, but its existence is undetected.   Observations only detect the properties of 331 

the ordinary matter [1].      332 
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Mercury, Earth and Jupiter, in their own ways have creativity at the centre of their beings.  333 

Mars in which the proportion of ordinary matter to dark matter is much  less than unity has 334 

not achieved its creative potential, as is also abundantly clear  for the outer planets in which 335 

the proportion of ordinary matter to dark matter is very small (Table 2).   Venus however is 336 

an outlier in which the mass of ordinary matter has outgrown that of dark matter.  This is 337 

reflected, possibly coincidentally, in a run-away greenhouse shrouded hostile environment, 338 

which is a stark warning for Earth people. 339 

The outcome of the discussion in Section 2.4 is that the inner Universe is supported by a 340 

fabric of dark matter, which is interspersed by points of ordinary matter which occur on all 341 

scales and demonstrate its creative ability.   There is however, according to the geometrical 342 

relation (38), an overall constant proportion between ordinary matter and dark matter as the 343 

creative process evolves from the ‘ big bang ‘  344 

The outer Universe is quintessentially the province of dark matter, our focus is directed 345 

decisively to the inner Universe of which our planetary system provides ample clues to its 346 

properties.  347 

At all events, the basic outcome of this analysis is that dark matter and ordinary matter differ 348 

only in the presence or absence of an organizing principle.   The ratios of ordinary matter to 349 

dark matter reflect the efficiency of the creative mechanism which is occurring at a given 350 

location. 351 
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Table 1.  Orbital parameters for the Planetary System adopted from Jones [6] 391 
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                          kg             m       kg m
-3

        m               kg m
-1             

kg m
-1

    kg m
-3

      yr  394 

   Mercury       3.2          0.579      0.0485       4.88         0.0281            0.86      5260      0.24   395 

    Venus          48.7       1.082      0.0623       12.1         0.0674            5.12       5250      0.61 396 

    Earth           59.8        1.496      0.0498      12.78       0.0745           5.97        5470       0.99 397 

  Mars            6.44         2.28        0.0124         6.8        0.0282            1.2     3900      1.83 398 

Jupiter         19000         7.783     0.0242       142.8       0.188           168.7        1245       6.80 399 

Saturn           5690          14.27    0.00561      120        0.08               60.3          630        7.99 400 

Uranus          876           28.69     0.00231      51.8     0.0662            21.5          1200       8.26 401 

Neptune      1030          44.97      0.00192      49.2      0.0863          26.7            1650      8.29                                     402 
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                   MD/MP x 10
5
      W / m  x 10

-11
    R / √m  x 10

2
   m2  x 10

17
   m/m2     ρD           ρP/ρD 415 

                                                 kg
-1

 m
2
             kg

1/2
 m

3/2  
        kg m

-1
                   kg m

-3 416 

Mercury           0.142              5.67                   1.98               0.87              0.99    5460       0.96 417 

Venus               0.048               2.36                   1.51              3.04              1.68     3120      1.71 418 

Earth                0.060                2.14                   1.94              5.82              1.03    5340      1.02 419 

Mars                0.589                5.67                   6.58              13.5             0.089   44000   0.089 420 

Jupiter              0.053                0.85                   1.89             157.5            1.07     1160      1.08 421 

Saturn               0.111                1.99                   5.81              529             0.113   5500    0.115 422 

Uranus              0.377                2.41                  19.56           2140             0.010  1.2 10
5 

 0.010 423 

Neptune            0.421
*
              1.84                  27.52             5258             0.005 3.3 10

5
  0.005 424 

*
   R2 – R1  =  2 (R – R1) 425 


