
HR/20260116T1654 Cosmic energy density p.1/3 

Created: 2026-01-10 Copyright © 2026, Henk Reints, MSc. https://henk-reints.nl/ 

Gravitational potential energy of homogeneous massive sphere: 
potential energy of shell = 𝐺 × inner mass × shell mass / shell radius; 

total potential energy = integral from nought to 𝑅: 
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 This matches:  https://scienceworld.wolfram.com/physics/SphereGravitationalPotentialEnergy.html  

Mean density thereof = mean gravitational pressure: 
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Negative ⇛ compressive pressure (after all, gravitation is attractive, isn't it?). 

Hubble constant, age of universe, Hubble distance: 
 𝐻 =

1

𝑡H
≈ 71 km/s/Mpc,  𝐷H = 𝑐𝑡H =

𝑐

𝐻
 ;    {𝐷H, 𝑡H} ≈ 13.77 × 109 (light) years 

https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf: 

Cosmos is a 3-sphere  (𝐷H = 𝜋𝑅3S = antipodal distance = Hubble distance): 

Mass of universe: 𝑀U =
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3-spherical geometry: 
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numerator within integral: 
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1 E.g. a sphere of latitude, cf. a circle of latitude on a normal sphere (i.e. a 2-sphere). 
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I hate ugly things. . .          
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 𝑼𝐔 = −𝑲𝟎𝑴𝐔𝒄
𝟐 ≈ −𝟑. 𝟓𝟐 × 𝟏𝟎𝟔𝟗 J 

Does not change as time is progressing! 
I.e. cosmic expansion requires zero energy! 

The latter is in agreement with p.102 (as of 2025-07-14) of: 
 https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf  
where I conclude the very same, based on an entirely other derivation. 
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If we consider the mean cosmic energy density  𝑷̅𝐔  an expansive pressure, 

then:    𝑷𝐭𝐨𝐭 ≔ 𝑷̅𝐔 + 𝑷̅𝐠,𝟑𝐒 = (1 − 𝑲𝟎)𝑷̅𝐔 = 𝑲𝟏𝑷̅𝐔 
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Gravitation is too weak to prevent cosmic expansion. 
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However: 

Did you ever ponder the  𝒓𝟐  in Newton's law of gravitation, 
or have you always haphazard l y taken it for granted ? 

Wouldn't next be plausible? 

Would gravitational rays exist, they'd have a  flux ∝ 1

𝐴(𝑟)
 

Euclidian:    𝐴(𝑟) = 4𝜋𝑟2 ∴
𝟏

𝒓𝟐
=

𝟒𝝅

𝑨(𝒓)
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Gravitational potential energy w.r.t. infinity 𝐷H: 
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Houston, we have a problem!      

Would it have succeeded, we should now essentially redo 
the above derivation, but with the new potential energy equation. 

Alas...      

But let's rewrite Newtonian gravitation as:  𝐹g = 𝐺 ∙
𝑚1

𝑟
∙
𝑚2

𝑟
 

& define gravitational influence as:  𝒀 ≔
𝒎

𝒓
 

yielding:  𝑭𝐠 = 𝑮 ∙ 𝒀𝟏 ∙ 𝒀𝟐      Ain'tn't this not unugly? 

This would be were  𝒓𝟐  comes from.  One  𝒓  for each mass. 

I think I can safely ditch this failed gravitational flux theory 
& stick to what I found above. 

Yours severely, 

Henk de denktank. 
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