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My latest insight  (2026-03-08+). 
THIS VERY DOCUMENT KIND OF OVERRULES A GREAT PART OF MY EARLIER FINDINGS! 
I will however not immediately correct or rewrite the corresponding documents.  Ammehoela!1 

 Pleas read my other documents first, see  https://henk-reints.nl/u/notensors.php , 
esp.  https://henk-reints.nl/astro/HR-Deflection-of-light-and-NewsteinQuilidaTrajectory.pdf . 

The Newsteinian premise: ff. relat. kin. energy + grav. pot. energy = nought 
i.e.: 𝜸𝐟𝐟 − 𝟏 −

𝟏

𝟐𝝆
= 𝟎 [1] 

rendering: 𝜸𝐟𝐟 =
𝟐𝝆+𝟏

𝟐𝝆
 

should of course actually be: 𝜸𝐟𝐟 − 𝟏 −
𝟏

𝟐𝝔
= 𝟎  [2] 

using the  contracted  proper radius  𝝔  (crho). 
The factor of 𝟐 is consistent with2: 𝚿𝐍𝐒 = − 𝟏 𝝔⁄ = − 𝛾grav 𝜌⁄  

By substituting  𝝔 ,  we obtain: 𝛾ff − 1 −
𝛾grav

2𝜌
= 0 

Galileo Galilei:  Due veritá non posson mai contrariarsi. 
Two truths cannot ever contradict one another. 

The Equivalence Principle: 𝛾ff = 𝛾grav = 𝛾 solves Galileo's stmt., 

by which we obtain: 𝛾 −
𝛾

2𝜌
= 1  ∴ 𝛾(2𝜌 − 1) = 2𝜌 

Therefore: 𝜸𝐍𝐒 =
𝟐𝝆

𝟐𝝆−𝟏
 [3] 

 = 𝟏 +
𝟏

𝟐𝝆
+

1

𝟒𝜌2
+

1

8𝜌3
+

1

16𝜌4
+ 𝒪 (

1

𝜌5) 

Einstein/Schwarzschild: 𝜸𝐟𝐟,𝐒 = 𝟏 √𝟏 − 𝟏 𝝆⁄⁄  
 = 𝟏 +

𝟏

𝟐𝝆
+

𝟑

𝟖𝜌2
+

5

16𝜌3
+

35

128𝜌4
+ 𝒪 (

1

𝜌5) 

So I must redo all Newsteinian derivations... 

Proper radius: 𝝔 =
𝝆

𝜸𝐍𝐒
=

2𝜌2−𝜌

2𝜌
= 𝝆 −

𝟏

𝟐
 [4] 

Expanded radius: 𝝆 = 𝝔 +
𝟏

𝟐
 [5] 

Therefore: 𝜚 > 0 ⇒ 𝜌 >
1

2
 

and: 𝜸𝐍𝐒 =
𝟐𝝔+𝟏

𝟐𝝔
 [6] 

Free fall: 1 − 𝛽ff,NS
2 = 𝛾NS

−2 =
(2𝜌−1)2

4𝜌2
=

4𝜌2−4𝜌+1

4𝜌2
 

hence: 𝛽ff,NS
2 = 1 −

4𝜌2−4𝜌+1

4𝜌2
=

4𝜌−1

4𝜌2
 

Therefore: 𝜷𝐟𝐟,𝐍𝐒(𝝆) =
√𝟒𝝆−𝟏

𝟐𝝆
 [7] 

series @∞ : = (
1

√𝜌
= 𝛽ff,N) −

1

8√𝜌3
−

1

128√𝜌5
− 𝒪 (

1

√𝜌7
) 

 max(𝛽ff,NS) = 1    @ 𝜌 =
1

2
≙ 𝜚 = 0 

and: 𝜷𝐟𝐟,𝐍𝐒(𝝔) =
√𝟒𝝔+𝟏

𝟐𝝔+𝟏
 [8] 

 
1 That's a Dutch term meaning:  no way! 
2 https://henk-reints.nl/astro/HR-Deflection-of-light-and-NewsteinQuilidaTrajectory.pdf  
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No mass  can escape from  𝝆 < 𝟏 𝟐⁄   because that would imply  𝝔 < 𝟎 . 
𝝆 = 𝟏 𝟐⁄   simply has  no interior at all,  it merely is the expansion of  𝝔 = 𝟎 . 

𝝆  is akin to an  optical illusion,  it's the  expanded radius. 

I earlier found the same  𝒓𝐒 𝟐⁄   i.e.  𝝆 = 𝟏 𝟐⁄   as the  true blackness radius3,  
based on the  Lorentz factor of light  which appears to be  two.  Yes, TWO!  The now 
presumably correct eqn.[3] brings this boundary back to the Schwarzschild radius. 
Given enough energy however, a mass can ALWAYS escape to ∞, even from 𝝆 < 𝟏. 

Potential: 𝚿𝐍𝐒(𝝔) ≔
−𝟏

𝝔
∴ 𝚿𝐍𝐒(𝝆) =

−𝟐

𝟐𝝆−𝟏
 [9] 

Gravitational force  obs'd from  ∞ : ℱg,NS(𝜌) =
−𝑑ΨNS(𝜌)

𝑑𝜌
=

𝑑

𝑑𝜌
(

2

2𝜌−1
) 

equals: 𝓕𝐠,𝐍𝐒(𝝆) =
−𝟒

(𝟐𝝆−𝟏)𝟐
 [10] 

series @∞ : = (
−1

𝜌2
= ℱg,N) −

1

𝜌3
−

3

4𝜌4
−

1

2𝜌5
− 𝒪 (

1

𝜌6) 

 𝑭𝒈,𝐍𝐒 =
𝑐4𝑚

4𝐺𝑀
ℱg,NS(𝜌) =

𝒄𝟐𝑚𝑐2

𝟐∙𝟐𝑮𝑴

−𝟒

(2𝜌−1)2
=

−𝟐𝒎𝒄𝟐

𝒓𝐒(𝟐𝝆−𝟏)𝟐
 

 =
−2𝑟S∙𝑚𝑐2

(2𝑟−𝑟S)2
=

−𝐺𝑀𝑚

(𝑟−𝐺𝑀 𝑐2⁄ )2
=

−𝑮𝑴𝒎

(𝒓−𝒓𝐒 𝟐⁄ )𝟐
=

−𝑮𝑴𝒎

𝒓𝐩𝐫𝐨𝐩𝐞𝐫
𝟐  [11] 

The above renders: 𝓕𝐠,𝐍𝐒(𝝔) =
−𝟏

𝝔𝟐
=

−𝑑ΨNS(𝜚)

𝑑𝜚
 [12] 

& Isaacus Newtonus invenit: 𝓕𝐠,𝐍(𝝆) =
−𝟏

𝝆𝟐
∴ 𝑭𝒈,𝐍 =

−𝑮𝑴𝒎

𝒓𝟐
 [13] 

Let's define the  gravitational influence  of a mass  𝓜 
at some  proper distance: 𝓖 ≔ 𝓜 𝒓𝐩𝐫𝐨𝐩𝐞𝐫⁄  

and then we obtain: 𝑭𝐠 = −𝑮 𝓖𝟏𝓖𝟐 How nice!    [14] 

which expands to: 𝑭𝐠 = −𝑮
𝑴=𝑴𝟏

(𝒓−𝑮𝑴𝟏 𝒄𝟐⁄ )

𝒎=𝑴𝟐

(𝒓−𝑮𝑴𝟐 𝒄𝟐⁄ )
 [15] 

 = −𝐺
𝑀1 (𝐺𝑀1 𝑐2⁄ )⁄

(𝑟 (𝐺𝑀1 𝑐2⁄ )⁄ −1)

𝑀2 (𝐺𝑀2 𝑐2⁄ )⁄

(𝑟 (𝐺𝑀2 𝑐2⁄ )⁄ −1)
=

−𝐺

(𝐺 𝑐2⁄ )2

1

(2𝜌1−1)

1

(2𝜌2−1)
=

𝑐4

𝐺

−1

2𝜚1∙2𝜚2
=

𝒄𝟒

𝟒𝑮

−𝟏

𝝔𝟏𝝔𝟐
 

Dimensionless: (𝓕𝐠 ≔ 4
𝐺

𝑐4
𝐹g) =

−𝟏

𝝔𝟏𝝔𝟐
 [16] 

where  𝝔𝟏  &  𝝔𝟐  use the  two individual (& mostly different!)  Schwarzschild radii! 

Potential energy: 𝐸pot = ∫ 𝐹g𝑑𝑟
∞

𝑟
=

𝒄𝟐𝑴𝒎 𝐥𝐧
𝒓𝒄𝟐−𝑮𝑴

𝒓𝒄𝟐−𝑮𝒎

𝑴−𝒎
 [17] 

𝑴 − 𝒎 → 𝟎  yields no problem: lim
𝑚→𝑀

𝐸pot =
𝐺𝑀2𝑐2

𝐺𝑀−𝑟𝑐2
 

series @𝑟 = ∞ : 𝐸pot =
−𝑮𝑴𝒎

𝒓
 − 𝐺2𝑀𝑚(𝑀+𝑚)

2𝑐2𝑟2 −
𝐺3𝑀𝑚(𝑀2+𝑀𝑚+𝑚2)

3𝑐4𝑟3 − 𝒪 (
1

𝑟4) [18] 

Force-induced time dilation: 
We had eqn.[3]: 𝛾ff = 𝛾grav =

2𝜌

2𝜌−1
=

2𝜚+1

2𝜚
 

and we just derived [10]: ℱg =
−4

(2𝜌−1)2
=

−1

𝜚2
 

 
3 https://henk-reints.nl/HR-Newsteinian-mechanics.pdf,  https://henk-reints.nl/astro/HR-truly-black-Black-Hole.pdf  

& https://henk-reints.nl/astro/HR-escape-to-infinity.pdf  (older version) 
& https://henk-reints.nl/astro/HR-Newsteinian-energy-escaping-light.pdf  (improved version) 
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hence: 2𝜌 = 1 + 2 √|ℱg|⁄  ∴ 𝛾grav =
2𝜌

2𝜌−1
= 1 +

1

2
√|ℱg| 

as well as: 𝜚 = 1 √|ℱg|⁄  ∴ 𝛾grav =
2𝜚+1

2𝜚
= 1 +

1

2
√|ℱg| 

therefore (cf. [16]): 𝜸𝐠𝐫𝐚𝐯 = 𝟏 +
𝟏

𝟐
√|𝓕𝐠| = 𝟏 + √|𝑭𝐠| 𝑮 𝒄𝟒⁄  [19] 

see also:  https://henk-reints.nl/HR-accelerational-time-dilation.pdf  

yielding: 𝜸𝐚𝐜𝐜 =
𝒎𝒄𝟐

√(𝒎𝒄𝟐)𝟐−(𝑭𝒄∆𝒕̃)𝟐
=

𝟏

√𝟏− 
𝑭𝟐∆𝒕̃𝟐

𝒎𝟐𝒄𝟐

=
𝟏

√𝟏− 
𝒂̃𝟐∆𝒕̃𝟐

𝒄𝟐

=
𝟏

√𝟏− 𝒗̃𝐟𝐢𝐧
𝟐 𝒄𝟐⁄

 [20] 

where  𝒙̃  indicates  proper quantities  as perceived by accelerated body  𝒎. 

Eqns. [19] & [20]  FALSIFY  the  Equivalence Principle  as formulated by  Einstein! 

Gravitational acceleration: 
In  https://henk-reints.nl/astro/HR-Deflection-of-light-and-NewsteinQuilidaTrajectory.pdf , 

I show: 𝛽̇ =
ℱ

2𝛾∥ 𝛾2
=

ℱ(1−𝛽2)

2𝛾∥
 

This yields: ℱgrav = 2𝛾∥ 𝛾2𝛽̇ = 2
𝛾∥

(1−𝛽2)
𝛽̇ 

turning [19] into: 𝜸𝐟𝐟 = 𝟏 + √𝜸∥ 𝜸𝟐|𝜷̇| 𝟐⁄ = 𝟏 + √|𝜷̃̇| 𝟐⁄  [21] 

where the proper acceleration  𝜷̃̇  should be seen as the  exerted force per mass.  
It uses the  Schwarzschild time span  ∆𝑡S = 2𝐺𝑀 𝑐3⁄  ,  hence  𝑀 . 

Now  𝜸𝐠𝐫𝐚𝐯  actually is the  dim.less specific potential energy = dim.less potential,  
𝜸𝐟𝐟  essentially is the  kinetic energy  &  cons. of energy  says they're equal, 
so it should be that: 𝛾∥ = 𝛾rad = 𝛾

grav
= 𝛾

ff
 

which is independent of the actual radial velocity.  The more the body deviates 
from free fall, the more it feels some other (pseudo) force that causes this 
deviation, attributing to  𝛾rad . 

hence: 𝜸∥ =
𝟐𝝆

𝟐𝝆−𝟏
 

and then we obtain: 𝜷̇𝐠 =
𝓕𝐠(𝟐𝝆−𝟏)(𝟏−𝜷𝟐)

𝟒𝝆
 

ultimately rendering: 𝜷̇𝐠 =
𝜷𝟐−𝟏

𝝆(𝟐𝝆−𝟏)
 [22] 

which can be written as: 𝛽̇g =
𝛽2−1

2𝜌𝜚
 

The Newtonian version is: 𝛽̇g =
−1

2𝜌2
 

Since positivity is in the direction of growing radius, both this centripetal 
acceleration and the gravitational force will in reality have a negative value 
and both are purely radial. 

Circular orbit:  I derived2: 𝜷𝐨𝐫𝐛 = √
−𝝆𝓕(𝝆)

𝟐−𝝆𝓕(𝝆)
 

hence: 𝜷𝐨𝐫𝐛,𝐍𝐒(𝝆) = √

4𝜌

(2𝜌−1)2

2+
4𝜌

(2𝜌−1)2

= √
𝟐𝝆

𝟒𝝆𝟐−𝟐𝝆+𝟏
 [23] 

https://henk-reints.nl/
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series @∞ : = (
1

√2𝜌
= 𝛽orb,N) −

1

4√2𝜌3
−

1

32√2𝜌5
− 𝒪 (

1

√𝜌7
) 

We also find: 𝜷𝐨𝐫𝐛,𝐍𝐒(𝝔) = √
𝟐𝝔+𝟏

𝟒𝝔𝟐+𝟐𝝔+𝟏
 [24] 

as well as: ∀𝜌 >
1

2
: 𝜷𝐨𝐫𝐛,𝐍𝐒(𝜌) < 𝜷𝐟𝐟,𝐍𝐒(𝜌) 

i.e. there exists  NO  ISCO  whatsoever! 

Orbit precession4: 
∆𝝋/𝐨𝐫𝐛(𝝆)

𝟐𝝅
= 1 − 𝛾rad

−2 𝛾orb
−2 = 1 −

(2𝜌−1)2

(2𝜌)2 (1 −
2𝜌

4𝜌2−2𝜌+1
) 

yielding: =
𝝆(𝝆(𝟐𝟒𝝆−𝟐𝟎)+𝟖)−𝟏

𝟒𝝆𝟐(𝝆(𝟒𝝆−𝟐)+𝟏)
 [25] 

series @∞ : =
𝟑

𝟐𝝆
−

1

2𝜌2
−

1

8𝜌3
+

1

32𝜌5
+ 𝒪 (

1

𝜌6) 

Paul Gerber (1898)5: 
∆𝝋/𝐨𝐫𝐛(𝝆)

𝟐𝝅
⌋

𝐆𝐞𝐫𝐛𝐞𝐫
=

𝟑

𝟐𝝆
 (Einstein later found the same) 

In terms of the proper radius, 

we obtain: 
∆𝝋/𝐨𝐫𝐛(𝝔)

𝟐𝝅
=

𝝔(𝝔(𝟐𝟒𝝔+𝟏𝟔)+𝟔)+𝟏

𝝔(𝝔(𝝔(𝟏𝟔𝝔+𝟐𝟒)+𝟏𝟔)+𝟔)+𝟏
 [26] 

 dilution is6: 𝜉 ≔ lim
∆𝜚→0

[𝜌(𝜚+∆𝜚)]3−[𝜌(𝜚)]3

(𝜚+∆𝜚)3−𝜚3
 2026-04-19: henceforth, I think 

which renders7: 𝜉(𝜌) = (
𝜌

𝜚(𝜌)
)

2 𝑑𝜚(𝜌)

𝑑𝜌
⁄  this doesn't yield true gravitation6. 

i.e.: 𝝃(𝝆) = (
𝜌

𝜌 − 
1

2

)

2
𝑑(𝜌 − 

1

2
)

𝑑𝜌
⁄ =

𝟒𝝆𝟐

(𝟐𝝆−𝟏)𝟐
 [27] 

series @∞ : = 1 + (
1

𝜌
= −ΨN) +

3

4𝜌2
+

1

2𝜌3
+

5

16𝜌4
+ 𝒪 (

1

𝜌5) 

dilution gradient: 𝒅𝝃

𝒅𝝆
=

−𝟖𝝆

(𝟐𝝆−𝟏)𝟑
≠

−𝟒

(𝟐𝝆−𝟏)𝟐
= 𝓕𝐠,𝐍𝐒(𝝆) [28] 

series @∞ : = (
−1

𝜌2
= ℱg,N) −

3

2𝜌3
−

3

2𝜌4
−

5

4𝜌5
− 𝒪 (

1

𝜌6) 

This would evidently give rise to some orbital velocity and orbit precession, 
but I am now conviced the   dilution gradient  simply does not yield 
the true gravitational force,  so any further derivations seem senseless. 

Eikonal equation8,9: 𝜼′ 𝜕𝒏

𝜕𝝌
−

𝜕𝒏

𝜕𝜼
+

𝜼′′𝒏

1+(𝜼′)2 = 0 

(where primes indicate differentiation w.r.t.  𝝌 ) 
describes the  path light takes  through two-dimensional flat space. 
We have: 𝜌2 = 𝜒2 + 𝜂2 
and: 𝜒 = 𝜌 cos 𝜃 
as well as: 𝜂 = 𝜌 sin 𝜃 

We rewrite it a bit: 𝜼′′ =
𝟏+(𝜼′)𝟐

𝒏
(

𝝏𝒏

𝝏𝜼
− 𝜼′ 𝝏𝒏

𝝏𝝌
) [29] 

 
4 https://henk-reints.nl/astro/HR-Mercury-perihelion-precession-by-SR-only.pdf  
5 https://henk-reints.nl/astro/HR-Gerber-Perihelbewegung.pdf  
6 https://henk-reints.nl/astro/HR-Deflection-of-light-passing-a-mass.pdf  
7 https://henk-reints.nl/astro/HR-Deflected-light-stuff-appendices.pdf  
8 https://henk-reints.nl/astro/HR-Deflected-light-stuff.pdf  
9 https://opg.optica.org/oe/fulltext.cfm?uri=oe-27-4-4714 ,  eqn.4 
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and define boundary conditions that only depend on  𝝆𝟎 : 
initial position: (𝜒0, 𝜂0) = (0, −𝝆𝟎) ∴ 𝜃0 = −𝜋 2⁄  
& initial light direction: 𝜑0 = 0 ∴ (𝜂′ = tan 𝜑)0 = 0 [30] 

which should describe the path of a ray of light passing tangentially at  𝝆𝟎 . 

We now equate8: 𝒏𝐐 = 𝝃(𝝆) =
𝟒𝝆𝟐

(𝟐𝝆−𝟏)𝟐
=

𝟒𝝆𝟐

𝟒𝝆𝟐−𝟒𝝆+𝟏
 [31] 

However,  IF  𝒅𝝃

𝒅𝝆
  IS  the gravitational force, 

then the potential is: ΨQ = ∫
𝑑𝜉

𝑑𝜌
𝑑𝜌

∞

𝜌
= 𝜉(∞) − 𝜉(𝜌) = 1 − 𝜉(𝜌) 

hence: 𝑛 = 𝜉(𝜌) = 1 − ΨQ , but didn't I just dismiss:  𝒅𝝃

𝒅𝝆
 ? 

We equivalently equate: 𝒏𝐍𝐒 = 𝟏 − 𝚿𝐍𝐒 = 1 +
2

2𝜌−1
=

𝟐𝝆+𝟏

𝟐𝝆−𝟏
 [32] 

Since I cannot derive it from certainties, the  dilution variant might in this case indeed be 
the true one, although the potential-based version seems very plausible too and it looks more 

beautiful to me, so it should at least please Paul Dirac.  Therefore, I'll investigate both variants. 

-based refraction index: 𝑛Q =
4(𝜒2+𝜂2)

4(𝜒2+𝜂2)−4√𝜒2+𝜂2+1
 

WolframAlpha: 
𝜕𝑛Q

𝜕𝜒
=

8𝜒(1−2√𝜒2+𝜂2)

(4(√𝜒2+𝜂2−𝜒2−𝜂2)−1)
2 

and, similarly: 
𝜕𝑛Q

𝜕𝜂
=

8𝜂(1−2√𝜒2+𝜂2)

(4(√𝜒2+𝜂2−𝜒2−𝜂2)−1)
2 

which renders: 𝜼′′ =
1+(𝜼′)2

4𝜌2

(2𝜌−1)2

8(𝜼−𝜼′𝝌)(1−2√𝝌2+𝜼2)

(4(√𝝌2+𝜼2−𝝌2−𝜼2)−1)
2 

With: 𝝆 = √𝝌2 + 𝜼2 
this equals: 𝜼′′ = (1 + (𝜼′)2)(𝜼′𝝌 − 𝜼)

2

𝝆2(2𝝆−1)
 [33] 

Potential-based refraction index: 𝑛NS =
2√𝜒2+𝜂2+1

2√𝜒2+𝜂2−1
 

hence: 𝜕𝑛NS

𝜕𝜒
=

−4𝜒

√𝜒2+𝜂2(2√𝜒2+𝜂2−1)
2 

and: 𝜕𝑛NS

𝜕𝜂
=

−4𝜂

√𝜒2+𝜂2(2√𝜒2+𝜂2−1)
2 

which renders: 𝜼′′ = (1 + (𝜼′)2)(𝜼′𝝌 − 𝜼)
4

𝝆(𝟐𝝆+1)(𝟐𝝆−1)
 [34] 

We've now got: 𝑲𝐐(𝝆) =
𝟐

𝝆𝟐(𝟐𝝆−𝟏)
 =

𝟖

(𝟐𝝆−𝟏)(𝟐𝝆)(𝟐𝝆)
 [35] 

and: 𝑲𝐍𝐒(𝝆) =
𝟒

𝝆(𝟐𝝆+𝟏)(𝟐𝝆−𝟏)
 =

𝟖

(𝟐𝝆−𝟏)(𝟐𝝆)(𝟐𝝆+𝟏)
 [36] 

To me, it seems eqn.[36] might be the correct one. 

Ultimate DE: 𝜼′′ = (𝟏 + (𝜼′)𝟐)(𝜼′𝝌 − 𝜼) ∙ 𝑲∗ (√𝝌𝟐 + 𝜼𝟐) [37] 

See  appendix I @p.28  for the polar version.  

https://henk-reints.nl/
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On his way to go astray in the great dark forest of inscrutability. 

Off course, of course... 

Quam difficilem rem perfecisti, Alberte! 
What a difficult thing have you done, Albert! 

And it's incorrect...      

ein lieber Herr Minkowski, warum haben Sie den Albert glauben lassen, 
dass die Relativität und insbesondere die Schwerkraft geometrisch seien? 

My dear Mr. Minkowski, why did you let Albert believe 
relativity and especially gravitation would be geometric? 

It has sent physicists astray for over a century! 

Albert Einstein: 

Since mathematicians took over the theory of relativity, 
I no longer understand it myself. 

And indeed, he didn't, so he came up with tensors & Christoffel 
symbols & inscrutable curvature of spacetime & geodesics &          

Henkus Tancus Sapiens alias Hendrikus Insanus: 
The fact that some physical theory can nicely be described in a geometrical way 

does by far not imply that the corresponding physical reality is purely geometrical. 
Gravity not a force?  B****cks!  Do you  feel  4D curvature of spacetime 

when someone stands on your foot?  But I won't call you a moron, dunce! 
Spacetime is nothing more than an abstract four-dimensional graph, living 
in the human mind only.  It's not the true natural nature of nature, naturally. 

Ceterum censeo relativitatem generalem esse delendam, 
relativitate speciali autem permanere. 

Moreover, I think general relativity should be abolished, 
but special relativity should remain. 

  
Henk Reints 

Henk-Reints.nl 

Cum Physeter Macrocephalus in olla urinae urinam facit, olla urinae Physetris 
Macrocephali urina plena est.  Als de potvis in de pispot pist, zit de pispot vol met potvispis.  

https://henk-reints.nl/
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Summary: 
Premises: 

Special Relativistic conservation of energy: 𝛾ff − 1 −
1

2𝜚
= 0 

Gravitational potential: ΨNS(𝜚) =
−1

𝜚
 

Equivalence Principle: 𝛾ff = 𝛾grav = 𝛾NS 

Basic results: 
Gravitational time dilation factor: 𝛾NS(𝜌) =

2𝜌

2𝜌−1
 

Gravitational length contraction factor: 1

𝛾NS(𝜌)
=

2𝜌−1

2𝜌
 

Proper radius:  𝜚 = 𝜌 −
1

2
 

Expanded radius: 𝜌 = 𝜚 +
1

2
 

Proper gravitational time dilation factor: 𝛾NS(𝜚) =
2𝜚+1

2𝜚
 

Proper gravitational length contraction factor: 1

𝛾NS(𝜚)
=

2𝜚

2𝜚+1
 

Other results: 
Relativistic conservation of energy: 𝛾 − 1 −

1

2𝜌−1
= 0 

Free fall velocity: 𝛽ff,NS(𝜌) =
√4𝜌−1

2𝜌
 

proper:  𝛽ff,NS(𝜚) =
√4𝜚+1

2𝜚+1
 

Circular orbital velocity: 𝛽orb,NS(𝜌) = √
2𝜌

4𝜌2−2𝜌+1
= 1 √2𝜌 +

1

2𝜌
− 1⁄  

proper:  𝛽orb,NS(𝜚) = √
2𝜚+1

4𝜚2+2𝜚+1
 

Gravitational potential: ΨNS(𝜌) =
−2

2𝜌−1
 

proper:  ΨNS(𝜚) =
−1

𝜚
 

Gravitational force: ℱg,NS(𝜌) =
−4

(2𝜌−1)2
 

proper:  ℱg,NS(𝜚) =
−1

𝜚2
 

Law of gravitation: 𝐹𝑔,NS =
−𝐺𝑀𝑚

(𝑟 − 
𝑟S
2

)
2 =

−𝐺𝑀𝑚

(𝑟 − 
𝐺𝑀

𝑐2 )
2 

(provided that  𝑚 ≪ 𝑀) 
Note 2026-08-27:  this is not a truly correct version; 

see eqns.:  [15]@p.2,  [16]@p.2,  [40]@p.17,  [41]@p.17,  as well as  [38]  &  [39]  right below. 

Dimensionful proper radius: 𝑟proper = 𝑟 −
𝑟S

2
= 𝑟 −

𝐺𝑀

𝑐2
 

Gravitational influence: 𝓖𝑴 ≔
𝑴

𝒓𝐩𝐫𝐨𝐩𝐞𝐫
=

𝑴

𝒓𝐞𝐱𝐩−𝑮𝑴 𝒄𝟐⁄
 [38] 

Vera Lex Gravitatis Newsteiniana: 
 𝑭𝒈,𝐍𝐒 = −𝑮𝓖𝑴𝓖𝒎 = −𝑮 𝑴

𝒓𝐞𝐱𝐩−𝑮𝑴 𝒄𝟐⁄
  

𝒎

𝒓𝐞𝐱𝐩−𝑮𝒎 𝒄𝟐⁄
 [39] 

https://henk-reints.nl/
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Gravitational acceleration: 𝛽̇g =
𝛽2−1

𝜌(2𝜌−1)
 =

𝛽2−1

𝜚(2𝜚+1)
 

Orbit precession: 
∆𝜑/orb(𝜌)

2𝜋
=

4𝜌(𝜌(6𝜌−5)+2)−1

4𝜌2(2𝜌(2𝜌−1)+1)
 

series @∞ : 
∆𝜑/orb(𝜌)

2𝜋
=

𝟑

𝟐𝝆
−

1

2𝜌2
−

1

8𝜌3
+

1

32𝜌5
+ 𝒪 (

1

𝜌6) 

proper:  
∆𝜑/orb(𝜚)

2𝜋
=

2𝜚(4𝜚(3𝜚+2)+3)+1

𝜚(𝜚(𝜚(16𝜚+24)+16)+6)+1
 

Eikonal equation (for path of light): 𝜂′′ = (1 + (𝜂′)2)(𝜂′𝜒 − 𝜂) ∙ 𝑲∗(√𝜒2 + 𝜂2) 

where either: 𝐾∗(𝜌) = 𝐾Q(𝜌) =
2

𝜌2(2𝜌−1)
 

or: 𝐾∗(𝜌) = 𝐾NS(𝜌) =
4

𝜌(2𝜌+1)(2𝜌−1)
 

(Correction of) derived things in other documents (see appendix III @p.35): 
𝝋  is the direction of light. 

Total light deflection10: tan
∆𝜑𝛾

4
=

1

2𝜚p
=

1

2𝜌p−1
 

hence: ∆𝜑𝛾 = 4 arctan (
1

2𝜚p
=

1

2𝜌p−1
) ≈ (

4

2𝜚p
=

4

2𝜌p−1
) 

or (see p.16): ∆𝜑𝛾 = 4 arctan (
1

𝜚𝑀,p
=

1

𝜌𝑀,p−1
) ≈ (

4

𝜚𝑀,p
=

4

𝜌𝑀,p−1
) 

Interesting/noteworthy: 
Newtonian: 𝐸pot =

−𝑮𝑴𝒎

𝒓
∙

2𝑐2

2𝑐2 =
−𝒎𝒄𝟐

2(𝒓 𝒓𝐒⁄ )
=

−𝒎𝒄𝟐

2𝜌
=

−𝒎𝒄𝟐

𝝆𝑴
= −𝒎𝒄𝟐 𝟏

𝒓

𝑮𝑴

𝒄𝟐  

(See  Addendum 2026-03-25 @p.16  for more details of  𝝆𝑴 =
𝒓

𝒓𝑴=
𝑮𝑴

𝒄𝟐

=
𝒓𝒄𝟐

𝑮𝑴
= 𝟐𝝆 ). 

In this addendum, I'll also (substantiatedly) come up with:  ℱg
∗ = ℱg 4⁄  . 

Some specific values: 
𝝆 = 𝒓

𝒓𝐒
 𝝆𝑴 = 𝒓

𝒓𝑴
 𝜸  𝟏 𝜸⁄  𝜷𝐟𝐟 𝜷𝐨𝐫𝐛 𝓕𝐠 𝓕𝐠

∗  
∆𝝋/𝐨𝐫𝐛

𝟐𝝅
 

𝟏 𝟐⁄  𝟏 ∞  0 1 = √1 1⁄  1 = √1 1⁄  −∞ −∞ 1 
𝟏 𝟐 2 P8 1 2⁄  √3 2⁄  √2 3⁄  −4 −1 11 12⁄  

𝟑 𝟐⁄  𝟑 3 2⁄  P5 2 3⁄  √5 3⁄  √3 7⁄  −4 4⁄  −1 4⁄  47 63⁄  
𝟐 𝟒 4 3⁄  P4 3 4⁄  √7 4⁄  √4 13⁄  −4 9⁄  −1 9⁄  127 208⁄  

𝟓 𝟐⁄  𝟓 5 4⁄  M3 4 5⁄  √9 5⁄  √5 21⁄  −4 16⁄  −1 16⁄  269 525⁄  
𝟑 𝟔 6 5⁄  m3 5 6⁄  √11 6⁄  √6 31⁄  −4 25⁄  −1 25⁄  491 1116⁄  

Recognise easy systematics in all but the last column?  Including the denominators in  𝜷𝐨𝐫𝐛?! 
Mathematical Beauty !  Well-tuned music! 

ɩʑ ɻɾʝ ɻʏ:  There is geometry in the humming of the strings,  there is music in the spacing of the spheres. 

Harmonic intervals: 
P8 = perfect 8th = rein octaaf 
P5 = perfect 5th = reine kwint 
P4 = perfect 4th = reine kwart 
M3 = major 3rd = grote terts 
m3 = minor 3rd = kleine terts 

  

 
10 https://henk-reints.nl/astro/HR-Deflection-of-light-and-NewsteinQuilidaTrajectory.pdf  

https://henk-reints.nl/
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Curvature of spacetime  is an  illusion. 

A point mass linearly pushes the entire cosmos 
around it away by half the Schwarzschild radius: 

𝝆 = 𝝔 + 𝟏 𝟐⁄  
Hence,  the  point  itself is  "blown up" 

to a sphere with  𝒓 = 𝒓𝐒 𝟐⁄   that has  NO INTERIOR. 
This lacking interior seems a phantom, not part of the universe. 

It would contain completely nothing that's anyhow meaningful to us. 
Not even total emptyness nor anything virtual or whatever. 
Neither presence nor absence of anything (in)conceivable. 
Totally undefined, hence absolutely senseless to consider. 

OR...  might it be the blown-up inside of said zero-size point mass,  i.e. 
this mass itself, (homogeneously?) diluted to the sphere's volume?  Doesn't the 

latter obviously seem the minimal volume for a mass to be able to exist at all? 
I claim: point masses cannot & do not exist. 

As far as gravity is concerned,  this renders an  upper density boundary  of:  3𝑀

4𝜋(
𝐺𝑀

𝑐2 )
3 =

𝟑𝒄𝟔

𝟒𝝅𝑮𝟑𝑴𝟐 . 

For a proton,  the heaviest stable particle we know,  this would be:  ~2.08364 × 10134 kg/m3. 
But have a look at  https://henk-reints.nl/HR-Existance-postulate.pdf11,  where I introduce the 

Compton density:  𝟔𝒄𝟑𝒎𝟒 𝝅𝒉𝟑⁄ ,  which for a proton turns out to be:  ~1.3845 × 1018 kg/m3. 
Times  𝒄𝟐  this yields an  energy density  =  Compton pressure  of:  𝑃C,𝑝 ≈ 1.2443 × 1035 Pa. 

The proton's OBSERVED internal pressure12 is...  𝟏𝟎𝟑𝟓 Pa! 

General relativity  is akin to  religion, 
not deduced from ascertained truths 
obtained by induction from observed phenomena. 

 

See:  https://henk-reints.nl/astro/HR-acceleration-gravitation-geodesic.pdf , 
 https://henk-reints.nl/astro/HR-True-Schwarzschild-Solution.pdf  

and more from:  https://henk-reints.nl/u/notensors.php .  

 
11 @page 10 as of 2026-08-20, but please read the entire document. 
12 Burkert, V.D., Elouadrhiri, L. & Girod, F.X.:  "The pressure distribution inside the proton", 

Nature 557, 396-399 (2018). 

https://henk-reints.nl/
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Figures: 

 
Gravitational time dilation factor 

 
Free fall velocities 

 
Gravitational potential 

https://henk-reints.nl/


HR/20260903T1850 Correct Newsteinian mechanics p.11/35 

Created: 2026-03-08 Copyright © 2026, Henk Reints, MSc. https://henk-reints.nl/ 

 
Gravitational force 

 
Gravitational force, enlarged graph 

 
Orbital & free fall velocities 
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Orbit precession (cannot be more than one orbit per orbit) 

 
 dilution gradient vs. potential-based force 

 
Refraction index 
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The thing in the middle is a purely abstract mathemagical artifact 

 
There's a hole in the cosmos, dear Lisa... 

https://henk-reints.nl/
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Might next scenario apply? 
Note: this is a mere thought of mine that I cannot and will not claim as a truth. 

At radius  𝝆𝐍𝐒 ,  the potential is  𝚿𝐍𝐒(𝝆𝐍𝐒) , 
but the cosmos equates this to  𝚿𝐐(𝝆𝐐) . 

Therefore,  𝑴  blows its surrounding space up from  𝝆𝐍𝐒  to  𝝆𝐐 , 
which is then interpreted as  𝝆𝐍𝐒 ,  in accordance with  𝚿𝐍𝐒(𝝆𝐍𝐒) , 

which should agree with  𝚿𝐐(𝝆𝐐) ,  so  𝑴  expands it to  𝝆𝐐 , 
which, in accordance with  𝚿𝐍𝐒(𝝆𝐍𝐒) ,  is seen as  𝝆𝐍𝐒 , 

which should agree with  𝚿𝐐(𝝆𝐐) ,  so  𝑴  expands it to  𝝆𝐐 , 
which, in accordance with  𝚿𝐍𝐒(𝝆𝐍𝐒) ,  is seen as  𝝆𝐍𝐒 , 

   

Endless repetition  has  not  yet  ever occurred  anywhere, 
but  cosmic expansion  will  forever continue. 

Some kind of    incompressibility causing expansion? 
A  resilience  that actually  pushes  masses together? 

 𝚿𝐍(𝝆)  =
−𝟏

𝝆
 

 𝚿𝐍𝐒(𝝆) =
−𝟐

𝟐𝝆−𝟏
 =

−𝟏

𝝆
 −

1

2𝜌2
−

1

4𝜌3
−

1

8𝜌4
− 𝒪 (

1

𝜌5) 

 𝚿𝐐(𝝆) = 1 − 𝜉(𝜌) = 1 −
4𝜌2

(2𝜌−1)2
 =

−(𝟒𝝆−𝟏)

(𝟐𝝆−𝟏)𝟐
 =

−𝟏

𝝆
 −

3

4𝜌2
−

1

2𝜌3
−

5

16𝜌4
− 𝒪 (

1

𝜌5) 

 ∆𝚿𝐐,𝐍𝐒(𝝆) = 𝚿𝐐(𝝆) − 𝚿𝐍𝐒(𝝆) =
−𝟏

(𝟐𝝆−𝟏)𝟐
 = −

𝟏

𝟒𝝆𝟐
−

1

4𝜌3
−

3

16𝜌4
− 𝒪 (

1

𝜌5) 

 𝚿𝐐(𝝆)  𝚿𝐍𝐒(𝝆)⁄  =  
𝟒𝝆−𝟏

𝟒𝝆−𝟐
 > 1, (𝜌 >

1

2
) 

Inverses: 𝜌Q =
ΨQ−1−√1−ΨQ

2ΨQ
 , 𝜌NS =

ΨNS−2

2ΨNS
 

"tension": (ΨQ = ΨNS = Ψ) ⇒ ∆𝝆 = 𝝆𝐐 − 𝝆𝐍𝐒 =
𝟏−√𝟏−𝚿

𝟐𝚿
=

𝟏

𝟒
 + Ψ

16
+

Ψ2

32
+

5Ψ3

256
+ 𝒪(Ψ4) 

Please recognise:    ∀𝜌 >
1

2
:  Ψ < 0    and:    (𝜌 → ∞) ⇒ Ψ ↗ 0 . 

Also: ∆𝝆 =
𝟏−𝟐𝝆𝐍𝐒+√𝟒𝝆𝐍𝐒

𝟐 −𝟏

𝟒
=

𝟏

𝟒
 − 1

16𝜌NS
−

1

256𝜌NS
3 −

1

2048𝜌NS
5 − 𝒪 (

1

𝜌NS
7 ) 
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A quick numerical test yields: (𝝆𝐍𝐒 ≳ 𝟏𝟐𝟓) ⇒ ∆𝝆 ≈ 𝟎. 𝟐𝟓𝟎 
accurate to three decimal places. 

Since — in practice — most things have a greater than 125 distance to a 
body in general and especially to the subatomic particles it consists of, 

this expansional tension would essentially be a globally constant phenomenon, 
plausibly rendering nearly perfectly constant expansion throughout the cosmos. 

Accelerated expansion   merely is a  thought-up           "explanation"  harrumph! 
of a perceived discrepancy between redshifts & magnitudes of distant type Ia supernovae. 

They assigned a  "cause"  that was not an (already known) ascertained truth, 
i.e. it's a  severe  Violatio Primæ Regulæ Philosophandi Isaaci Newtoni: 

Cauſas rerum naturalium non plures admitti debere quam quæ veræ ſint. 
 

No more causes of natural things should be allowed than those that are  TRUE. 
BY JUPITER &  TOUTATIS &  ISIS & OSIRIS & the whole flock ! 

Accelerated expansion is not a priceless scientific finding, on the contrary; they contrived a concoction! 

It should have remained Prizeless.  They earned No Bell for their fantastic & fabulous fabricated fairy tale! 

In  https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf,  I conclude & derive: 
Planck's constant: 𝒉 ∝ 𝒕𝐇 is proportional to age of cosmos! 
Fundamental mass unit: ∆𝒎𝐮 =

𝒉𝑯

𝒄𝟐
=

ℎ

𝑐2𝑡H
=

ℎ

𝑐𝐷H
 

its Compton wavelength: 𝝀𝐂,∆𝒎𝐮
=

ℎ

∆𝑚u𝑐
= 𝑫𝐇 

so this unit of mass would exactly fit in the universe; 
a smaller mass might very well be fundamentally impossible! 

Doesn't it seem very plausible that  each & every mass 
(esp. elementary particles)  should(?) then be an integer multiple of  ∆𝒎𝐮 ? 

Hence,  each & every mass's  Compton wavelength 
would fit an integral no. of times in the  Hubble distance, 

which might very well render  some  standing "Compton wave". 
The entire universe would then be completely filled 

with a cacophony of  Compton waves  of literally all particles. 

Might  THAT  be   ? 
& what about  Einstein's    (spooky action at a distance)? 

[Plura futura].  
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Addendum 2026-03-25 
See also:  https://henk-reints.nl/astro/HR-cosmic-force-and-power.pdf . 

I'm now convinced it is more convenient to use what I'll call 
 the.  intrinsic mass radius:  𝒓𝑴 =  𝑮𝑴 𝒄𝟐⁄  &  timespan:  ∆𝒕𝑴 =  𝑮𝑴 𝒄𝟑⁄  
 vs.  Schwarzschild radius:  𝒓𝐒 = 𝟐𝑮𝑴 𝒄𝟐⁄  &  timespan:  ∆𝒕𝐒 = 𝟐𝑮𝑴 𝒄𝟑⁄  . 

In General Relativity, this  intrinsic mass radius  has already been in use for over 
a century, but they  clumsily  keep calling it  mass,  whilst it definitely is a  radius. 

If something is an  elephant,  one should not call it a  giraffe,  nor  abbr.  it  crcdl., 
the latter rather  cofnunsigly  meaning  butterfly... 

I now also introduce the 
terms proper space, which is perceived on the spot, e.g. 𝝔 

& expanded space, the illusion as observed from infinity, e.g. 𝝆. 
Henceforth, I'll denote dimensionless quantities based on  𝒓𝑴  instead of  𝒓𝐒 

with an  𝑴  subscript,  hence  𝝔𝑴 = 𝝆𝑴 − 𝟏  &  𝝆𝑴 = 𝝔𝑴 + 𝟏  etc. 
Without this subscript, things either refer to  𝒓𝐒  or be of general form. 

I may also use an  𝐒  subscript to explicitly mark scaling to  𝒓𝐒 
& the  𝑴  subscript can also refer to the mass itself. 

I will also use the  𝐩𝐫𝐨𝐩  subscript to denote quantities in proper space 
& without it,  the quantity either is space independent 

or in expanded space  (i.e. how we observe things with our telescopes or so). 
We then obtain: 

radius conversion: 𝝆𝑴 = 𝝔𝑴 ∙ 𝜸 = 𝟐𝝆 = 𝟐𝝔 + 𝟏 = 𝝔𝑴 + 𝟏 
& 𝝔𝑴 = 𝝆𝑴 𝜸⁄  = 𝟐𝝔 = 𝟐𝝆 − 𝟏 = 𝝆𝑴 − 𝟏 

dimensionless potential: 𝚿𝑴 ≔ −𝟏 𝝔𝑴⁄ = −𝟏 (𝝆𝑴 − 𝟏)⁄  

dim.less specif. grav. force: 𝓕𝐠,𝑴 = −
𝒅𝚿𝑴

𝒅𝝔𝑴
=

−𝟏

𝝔𝑴
𝟐 =

−𝟏

(𝝆𝑴−𝟏)𝟐
= −

𝒅𝚿𝑴

𝒅𝝆𝑴
 

In proper space, we simply have Newtonian gravitation!  Bene factum, Isaace! 

Please note: 𝚿𝑴 = 𝟐𝚿𝐍𝐒 (cf. [9]) 
as well as: 𝓕𝐠,𝑴 = 𝟒𝓕𝐠,𝐍𝐒 (cf. [10]) 

so be aware that: 𝑭 =
𝒄𝟒

𝑮
𝓕𝐠,𝑴 =

𝒄𝟒

 𝟒 𝑮
𝓕𝐠,𝐍𝐒 (dimensionful ↔ dimensionless) 

Altogether: 
 Equivalence Principle: 𝜸 = (𝜸𝐞𝐬𝐜 ≡ 𝜸𝐟𝐟) = 𝜸𝐠𝐫𝐚𝐯 

 Newsteinian conservation of energy: (𝜸 − 𝟏) − (
𝜸

𝝆𝑴
=

𝟏

𝝔𝑴
) = 𝟎 

 𝜸 =
2𝜌

2𝜌−1
 =

2𝜚+1

2𝜚
 =

𝝆𝑴

𝝆𝑴−𝟏
 =

𝝔𝑴+𝟏

𝝔𝑴
 

 𝜷𝐟𝐟 =
√4𝜌−1

2𝜌
 =

√4𝜚+1

2𝜚+1
 =

√𝟐𝝆𝑴−𝟏

𝝆𝑴
 =

√𝟐𝝔𝑴+𝟏

𝝔𝑴+𝟏
 

 𝜷𝐨𝐫𝐛 = √
2𝜌

4𝜌2−2𝜌+1
 = √

2𝜚+1

4𝜚2+2𝜚+1
 = √

𝝆𝑴

𝝆𝑴(𝝆𝑴−𝟏)+𝟏
 = √

𝝔𝑴+𝟏

𝝔𝑴(𝝔𝑴+𝟏)+𝟏
 

 𝜷̇𝐠 =
𝛽2−1

𝜌(2𝜌−1)
 =

𝛽2−1

𝜚(2𝜚+1)
 ≍ 𝜷𝟐−𝟏

𝝆𝑴(𝝆𝑴−𝟏)
 =

𝜷𝟐−𝟏

𝝔𝑴(𝝔𝑴+𝟏)
 =

𝜷𝟐−𝟏

𝝆𝑴𝝔𝑴
 

 
∆𝝋/𝐨𝐫𝐛

𝟐𝝅
 =

4𝜌(𝜌(6𝜌−5)+2)−1

4𝜌2(2𝜌(2𝜌−1)+1)
 =

𝝆𝑴(𝝆𝑴(𝟑𝝆𝑴−𝟓)+𝟒)−𝟏

𝝆𝑴
𝟐 (𝝆𝑴(𝝆𝑴−𝟏)+𝟏)

 

  =
2𝜚(4𝜚(3𝜚+2)+3)+1

2𝜚(4𝜚(𝜚(2𝜚+3)+2)+3)+1
 =

𝝔𝑴(𝝔𝑴(𝟑𝝔𝑴+𝟒)+𝟑)+𝟏

𝝔𝑴(𝝔𝑴(𝝔𝑴(𝝔𝑴+𝟑)+𝟒)+𝟑)+𝟏
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 Note: 𝜷̇𝐠,𝑴 =
∆𝒕𝑴

∆𝒕𝐒
𝜷̇𝐠,𝐒 =

𝟏

𝟐
𝜷̇𝐠,𝐒 (see appendix II @p.34) 

 If (𝒎 ≪ 𝑴) : 𝐸pot = −𝒎𝒄𝟐 𝝔𝑴⁄  

We also find: 𝑴 = 𝒓𝑴𝒄𝟐 𝑮⁄  

Dimensionful gravitation: 𝑭𝐠 = −𝐺𝑀𝑚

𝑟prop
2 =

−𝐺𝒓𝑴𝒄𝟐𝒓𝒎𝒄𝟐

𝑮𝑮𝑟prop
2 = −

𝒄𝟒

𝑮

𝒓𝑴

𝒓𝐩𝐫𝐨𝐩

𝒓𝒎

𝒓𝐩𝐫𝐨𝐩
 =

𝒄𝟒

𝑮

−𝟏

𝝔𝑴𝝔𝒎
 [40] 

In expanded space: 𝑭𝐠 = −𝑮𝑴𝒎

(𝒓−𝒓𝑴)(𝒓−𝒓𝒎)
=

−𝑮𝑴𝒎

(𝒓−
𝑮𝑴

𝒄𝟐 )(𝒓−
𝑮𝒎

𝒄𝟐 )
 =

𝒄𝟒

𝑮

−𝟏

(𝝆𝑴−𝟏)(𝝆𝒎−𝟏)
 [41] 

I think it is  wise  to henceforth use  𝑭𝐔
∗ ≔ 𝒄𝟒 𝑮⁄   for scaling  all dimensionless forces, 

see  https://henk-reints.nl/astro/HR-cosmic-force-and-power.pdf , 

 It renders: 𝓕𝐠
∗ ≔

𝐹g

𝐹U
∗ =

𝐹g

𝑐4 𝐺⁄
=

−𝟏

(𝝆𝑴−𝟏)(𝝆𝒎−𝟏)
=

−𝟏

𝝔𝑴𝝔𝒎
 cf. [16] [42] 

 &  [19]  becomes: 𝜸𝐠𝐫𝐚𝐯 = 𝟏 + √|𝓕𝐠
∗| = 𝟏 + √|𝑭𝐠| 𝑮 𝒄𝟒⁄  

Gravity  between  small-in-size  masses  with their  intrinsic radii 
touching  in  expanded space: 𝒓 = 𝒓𝑴 + 𝒓𝒎 
 (please forget about Schwarzschild geometreeheeHahHahahHah...) 

equals:  |𝑭𝐠| =
𝒄𝟒

𝑮

𝒓𝑴𝒓𝒎

(𝒓−𝒓𝑴)(𝒓−𝒓𝒎)
=

𝒄𝟒

𝑮

𝒓𝑴𝒓𝒎

𝒓𝒎𝒓𝑴
=

𝒄𝟒

𝑮
= 𝑭𝐔

∗  

hence independent of either mass  &  equal to  .    

Dimensionless gravity equals: 𝓕𝐠,𝑴
∗ =

−𝟏

𝝔𝑴𝝔𝒎
=

−𝟏

(𝝆𝑴−𝟏)(𝝆𝒎−𝟏)
≠ − (

𝒅𝚿𝑴

𝒅𝝔𝑴
=

𝒅𝚿𝑴

𝒅𝝆𝑴
) 

Potential energy (cf.[17]): 𝑬𝐩𝐨𝐭 = ∫ 𝐹g𝑑𝑟prop
′∞

𝑟prop
= ∫

−𝐺𝑀𝑚

(𝑟−𝑟𝑀)(𝑟−𝑟𝑚)
𝑑𝑟′∞

𝑟
=

𝑮𝑴𝒎 𝐥𝐧
𝒓−𝒓𝑴
𝒓−𝒓𝒎

𝒓𝑴−𝒓𝒎
 

series @ 𝑟 = ∞ : −𝑮𝑴𝒎

𝒓
−

𝑟𝑀+𝑟𝑚

2𝑟2
−

𝑟𝑀
2 +𝑟𝑀𝑟𝑚+𝑟𝑚

2

3𝑟3
−

𝑟𝑀
3 +𝑟𝑀

2 𝑟𝑚+𝑟𝑀𝑟𝑚
2 +𝑟𝑚

3

4𝑟4
− 𝒪 (

1

𝑟5) 

equal balls: lim
𝑚→𝑀

𝑬𝐩𝐨𝐭 =
𝐺𝑀2𝑐2

𝐺𝑀−𝑟𝑐2
 

@ closest possible approach: 𝑟 = 2𝒓𝑴 = 2
𝐺𝑴

𝑐2
⇒ 𝑬𝐩𝐨𝐭 =

𝐺𝑀2𝑐2

𝐺𝑀−2
𝐺𝑀

𝑐2 𝑐2
= −𝑴𝒄𝟐 

 which is  𝑬𝐩𝐨𝐭  of one single  𝑴  w.r.t.  to the other. 

IFF  𝑚 ≪ 𝑀 ∴ 𝑟𝑚 ≪ 𝑟𝑀 ≤ 𝑟  we get: 𝑭𝐠 = −𝑭𝐔
∗ 𝒓𝑴

(𝒓−𝒓𝑴)

𝒓𝒎

(𝒓−𝒓𝒎)
≈ −𝑭𝐔

∗ 𝐺𝑀 𝑐2⁄

(𝑟−𝑟𝑀)

𝐺𝑚 𝑐2⁄

𝑟
 

hence: 𝒈 ≔
𝐹g

𝑚
≈ −

𝑐4

𝐺

𝐺𝑀

𝑐2

𝐺

𝑐2

1

(𝑟−𝑟𝑀)𝑟
=

−𝑮𝑴

𝒓(𝒓−𝒓𝑴)
=

−𝒓𝑴𝒄𝟐

𝒓(𝒓−𝒓𝑴)
 

Dimensionful potential: 𝑽 =
𝑬𝐩𝐨𝐭

𝒎
=

𝐺𝑀 ln
𝑟−𝑟𝑀

𝑟

𝑟𝑀
=

𝒓𝑴𝒄𝟐 ln
𝑟−𝑟𝑀

𝑟

𝑟𝑀
= 𝒄𝟐 ln

𝑟−𝑟𝑀

𝑟
 

We check: −
𝑑𝑽

𝑑𝑟
=

−𝑮𝑴

𝒓(𝒓−𝒓𝑴)
= 𝒈  

Dimensionless: 𝚿𝑴 =
𝑽

𝒄𝟐
= ln

𝜌𝑀−1

𝜌𝑀
=

−1

𝜌𝑀
−

1

2𝜌𝑀
2 −

1

3𝜌𝑀
3 −

1

4𝜌𝑀
4 − 𝒪 (

1

𝜌𝑀
5 ) 

or (mind the difference!): 𝚿𝑴 =
𝑽

𝒄𝟐
= ln

𝜚𝑀

𝜚𝑀+1
=

−1

𝜚𝑀
+

1

2𝜚𝑀
2 −

1

3𝜚𝑀
3 +

1

4𝜚𝑀
4 − 𝒪 (

1

𝜚𝑀
5 ) 

https://henk-reints.nl/
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Newtonian potential energy of a homegenenous sphere at constant density 𝛀 

is given by: 𝑬𝐩𝐨𝐭 =
−𝟑𝑮𝑴𝟐

𝟓𝑹
∴ 𝐸pot

3 =
−27𝐺3𝑀6

125
3𝑀

4𝜋Ω

=
−36𝜋𝐺3Ω𝑀5

125
 

Wouldn't this also apply in  proper space,  where we've got  Newtonian gravitation? 

Then: Ωprop =
3𝑀

4𝜋𝑅prop
3 ∴ 𝑅prop = √

3𝑀

4𝜋Ωprop

3  

and: |𝑬𝐩𝐨𝐭| =
𝟑𝑮𝑴𝟐

𝟓𝑹𝐩𝐫𝐨𝐩
=

3𝐺𝑀2

5∙ √
3𝑀

4𝜋Ωprop

3
= √

36𝜋𝐺3Ωprop𝑀5

125

𝟑

 

For a proton we find: 𝑷𝒑 = 𝒎𝒑𝒄𝟐/volume  
practically equals the  observed  expansive  internal proton pressure13  of  ~1035 Pa. 
And wouldn't: 𝑷𝐠 = 𝑬𝐩𝐨𝐭/volume  
then be the mean compressive gravitational pressure? 

So let's have a look at: 
|𝑬𝐩𝐨𝐭|

𝑴𝒄𝟐
= √

36𝜋𝐺3Ωprop𝑀5

125𝑴𝟑𝒄𝟔

𝟑

= √
𝟑𝟔𝝅𝑮𝟑𝛀𝐩𝐫𝐨𝐩𝑴𝟐

𝟏𝟐𝟓𝒄𝟔

𝟑

 

A true gravitational collapse 
to  nought  WOULD  occur if: 36𝜋𝐺3Ωprop𝑀2 > 125𝑐6  

hence: 𝑴 > √
125𝑐6

36𝜋𝐺3𝛀𝐩𝐫𝐨𝐩
 

but only if the thing would maintain its proper density  𝛀𝐩𝐫𝐨𝐩 .  I  cannot deduce  
the latter from any  ascertained truth.  Why wouldn't the thing be able to thin out? 

We calculate: 125𝑐6

36𝜋𝐺3
 ≈ 2.698763 × 1081 kg3/m3. 

For the neutron Compton density14: ΩC,𝑛 =
6𝑐3𝑚𝑛

4

𝜋ℎ3
 ≈ 1.392 × 1018 kg/m3. 

It results in: 𝑀coll = √
125𝑐3ℎ3

216𝐺3𝑚𝑛
4 ≈ 4.403 × 1031 kg ≈ 𝟐𝟐𝑀⊙  

having  intrinsic mass radius: 𝑮𝑴𝐜𝐨𝐥𝐥 𝒄𝟐⁄ = √
125ℎ3

216𝑐𝐺𝑚𝑛
4 ≈ 𝟑𝟑 km. 

Its true proper radius is: 𝑹𝐩𝐫𝐨𝐩 = √
3𝑀coll

4𝜋ΩC,𝑛

3
≈ 𝟐𝟎 km. 

which is well below its intrinsic mass radius, the latter being 
the expanded space required for the mass to exist at all. 

Therefore, I say it has plenty of room to thin out  without overflowing  its 
intrinsic mass radius,  but  plausibly  completely filling its  intrinsic volume. 

Although I cannot  deduce  it from any  known truth, 
I  think  a  true mass (amount of matter, quantitas materiӕ, Newton, Principia, Def. I.) 

will always at least fill its  intrinsic volume 
and the heavier it may grow, the thinner it'll get  within  this volume. 

We find the  intrinsic density: 𝛀𝑴 =
3𝑀

4𝜋𝑟𝑀
3 =

3𝑀

4𝜋
𝐺3𝑀3

𝑐6

=
𝟑𝒄𝟔

𝟒𝝅𝑮𝟑𝑴𝟐
 

as well as the  intrinsic pressure: 𝑷𝑴 = 𝛀𝑴𝒄𝟐 =
𝟑𝒄𝟖

𝟒𝝅𝑮𝟑𝑴𝟐
 

 
13 Burkert, V.D., Elouadrhiri, L. & Girod, F.X.: The pressure distribution inside the proton. 

 Nature 557, 396-399 (2018).  https://www.nature.com/articles/s41586-018-0060-z  
14 https://henk-reints.nl/HR-Newsteinian-mechanics.pdf  
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IFF  we consider the  neutron Compton density  the highest possible, 

then: 3𝑐6

4𝜋𝐺3𝑀2
= Ω𝑀 ≤ ΩC,𝑛 =

6𝑐3𝑚𝑛
4

𝜋ℎ3
 

hence: 𝑴𝐦𝐢𝐧 = √
𝒄𝟑𝒉𝟑

𝟖𝑮𝟑𝒎𝒏
𝟒 ≈ 2.046301 × 1031 kg ≈ 𝟏𝟎. 29𝑴⊙  

having  𝑹𝐩𝐫𝐨𝐩 ≈ 𝟏𝟓. 20 km. 
 would be the  smallest mass  that fits within its  intrinsic volume. 

Filling up  𝟒𝝅

𝟑
𝒓𝐒

𝟑  @𝛀𝐂,𝒏  requires  ~𝟑. 𝟔𝟒𝑴⊙  having  𝑹𝐩𝐫𝐨𝐩 ≈ 𝟏𝟎. 𝟕𝟓 km. 

IFF  it has sufficient energy, a (small)  body can always escape from  any  distance, 
but  light  cannot ever escape from within  𝒓𝐒 = 𝟐𝒓𝑴;  it simply lacks the energy. 

In  https://henk-reints.nl/astro/HR-Deflection-of-light-passing-a-mass.pdf , 
I conclude gravity comes from incompatibility of presence & absence of matter. 

Emptyness15  seems       =  nothing, but yet   
&  I've named it    (anagram of ).  It would push masses together. 

Based thereupon, I claim there exists  no gravity if  there is  no emptyness. 
Gravity inside baryonic matter cannot be deduced from ascertained truths. 

This implies  intrabaryonic gravitation  itself is  not  an  ascertained truth. 
Like  amicus meus Isaacus,  I categorically  REJECT  ALL  ASSUMPTIONS 

&  concoctions  that have  not  been  deduced  from  already known truths. 
Carl Sagan:  I do not want to believe, I want to know. 

Fundamental propositions  SHOULD16  be  positively formulated, 
like: identical fermions are always in a different state 
instead of: identical fermions cannot be in the same state 

and they should  describe ("they are = appear to be"),  not  prescribe ("they cannot be"), 
i.e. tell what Nature  does,  not what she  must  or  must not. 

Vide Leges Motus Amici Mei.  Bene Factum, Isaace! 
NOT ANY ASSUMPTION is true until proven false!  It's the other way round. 

UNTIL  a  positive formulation  is  induced/confirmed  from/by 
observed phenomena,  one  SHOULD  consider its  negation 
a  tentative truth:  The fool's paradise does not spawn truths. 

It  MAY  get overruled by future  observed phenomena 
and it is  not  to be seen as an  assumption. 

Have you ever noticed the similarity between  Coulomb's law 
and  Newton's law of gravitation?  Of hedde-gai stront in oew auwge?17 

Aren't they essentially  identical? 
Electric  field lines start & stop at  electric charges,  i.e.  protons & electrons. 

WHY wouldn't  gravitational  field lines start & stop at  baryons 
instead of piercing right through them towards other baryons? 

But in e.g. a liniar proton-electron-proton configuration, the repulsion 
between those protons should also be taken into account, right?  Yes. 

However, not via field lines piercing right through the electron at the centre, 
but only along lines going around it.  Through empty space, so to say, 

where — in this context — empty means without charge. 

 
15 I define  emptyness  as  absence of matter,  not  the (impossible)  absolute nothing. 
16 One should avoid saying  one should  and one should not mention  one should not... 
17 That's an expression in the Helmond (NL) dialect,  literally meaning:  Or have you got poop in your eyes? 
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Altogether,  I see  no other option  than the  tentative truth 
that  gravitation  does not exists  unless there is  emptyness. 

It means  gravity  inside  neutronium  would be  nought  or  negligible, 
whilst all surrounding    would still keep pushing the stuff together. 

There would be  no need at all  for  {intra|dia}baryonic gravitation. 
Isaac Newton, Principia, Reg. Phil. I.:  Natura nihil agit frustra.  Nature does nothing in vain. 

Even in  proper space,  this  lack  of  gravity  leaves plenty of room for  "unclumping" 
within  the  intrinsic mass radius  when a mass grows larger and larger. 

A body would/could never ever gravitationally collapse to nought,  but: 

Oops, I nearly forgot to mention the TOV limit and corresponding collapse. 
Well, first of all, read their paper!18  They wrote:  (...) contract indefinitely, 

although more and more slowly, never reaching true equilibrium. 
That is not a collapse!  Nincompoop! 

Their  Table I.  clearly lists an  infinite neutron density, 
which I consider  rather silly,  urh,  absurd,  bonkers! 

They built it upon the  equation of state for a cold Fermi gas  &  general relativity. 
I think it should by now be clear that I  firmly reject the latter  and so should you. 

Einstein  did not19  correctly  induce  forceless gravitation  nor the 
geodetic equation of motion of a body  from  observed phenomena, 

nor  deduce  them from already known  ascertained truths, 
which he correctly  did  for the  postulates  of  special relativity. 

Wouldn't every well-thinking physicist agree SR has been thoroughly confirmed? 
GR hasn't.  GR hasn't.  GR hasn't.  Repetitio est mater studiorum.  GR hasn't! 

Newsteinian mechanics  has been confirmed 
just as convincingly  by the  very very same observations! 

There exists  no  or  negligible  gravity  inside  a  neutron core,  hence 
there is just  nothing  that can provide  sufficient neutron binding energy. 

Hasn't the  strong interaction  already been overruled by the  Pauli Principle? 
Doesn't the  strong interaction  become repulsive at very short distances, 

i.e. very high density,  like the aforementioned  neutron Compton density? 
By the way, do we actually    if the  PP  really applies to such a large  amount of neutrons? 

IS that a single quantum system?  Can  YOU     derive  it from  observed phenomena? 
But I'm certainly not rejecting th  PP,  on the contrary. 

Wouldn't it,  after having beaten the  strong interaction, 
also make  gravity ultimately bite the dust? 

No collapse,  no contraction,  no shrinkage, 
but  thinning out,  filling the entire  intrinsic volume. 

No mysterious magical event horizon with inscrutable internals, 
although a  light escape boundary  at  𝑟S  does  exist. 

No spiralling in by gravitation only.  No ISCO. 
Do  YOU    understand20  swapping of space & time? 

Don't bother,  there isn't any.  Little Red Riding Hood.  Hansel and Gretel. 
 

18 Oppenheimer, J. R. & Volkoff, G. M. (1939). On Massive Neutron Cores. Physical Review, 55(4), 374–381. 
19 https://henk-reints.nl/astro/HR-acceleration-gravitation-geodesic.pdf  
20 I do not mean  grasp an  abstract mathemagical equation   by seeing the tricks performed,  I mean  understand ! 
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Einstein Cross. 

Τετελεσται.  Consumatum est.    Es ist vollbracht.  Het is volbracht.  & Clara Cornelis est. 

Ceterum censeo relativitatem generalem esse crucifigendam, 
relativitatem autem specialem esse conservandam. 

Moreover, I think general relativity should be crucified,  but special relativity should be preserved. 

  
Henk Reints 

Henk-Reints.nl 

  

 
I certainly adhere Dirac's vision,  in spite of his two (find both!) linguistical errors... 

[Plura futura].  
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2026-03-29 
1st day of DST/summertime made me wake up early 

& I immediately had a bright idea... 

Gravitational potential energy in 
a homogeneous sphere equals: 𝑬𝐩𝐨𝐭 =

−3𝐺𝑀2

5𝑹𝐩𝐫𝐨𝐩
=

−3(𝐺𝑀=𝑅𝑀𝑐2)𝑀

5(𝑅−𝑅𝑀)
=

−𝟑𝑹𝑴 ∙ 𝑴𝒄𝟐

𝟓(𝑹−𝑹𝑴)
  

Please note:  𝑹𝐩𝐫𝐨𝐩  is in  proper space  &  𝑹  is in  expanded space  as seen by us. 
We easily find: 𝐥𝐢𝐦

𝑹↘𝑹𝑴

𝑬𝐩𝐨𝐭 = −∞ 

Isn't it irrefutably true that infinity is unattainable?  Then the intrinsic volume is an 
infimum (asymptotic minimum) for any mass.  No mass can ever be confined to its 
intrinsic volume in expanded space, let alone be even smaller, 
for we also obtain: (𝑹 < 𝑹𝑴) ⇒ 𝑬𝐩𝐨𝐭 > 𝟎 

"Within" the asymptote, it's repulsive!  Singularity?  Infinite density?  ROFLOL ! 
A  mass  can never ever  (gravitationally)  collapse to nought! 

I clearly remember how I, as a teenager, first learned about  point masses.  My very 

first thought then was:  that's impossible.  I think I've just shown I was right.   

At exactly  𝑹 ≡ 𝑹𝑴  (i.e.  𝝆 = 𝟏 𝟐⁄ ),  we find:  𝒗𝐨𝐫𝐛 ≡ 𝒗𝐟𝐟 ≡ 𝒄 . 
But isn't  the  speed of light  an  unattainable velocity supremum? 

Isn't this  consistent  with  𝑹𝑴  being an  unattainable radius infimum? 
Doesn't  this  𝑬𝐩𝐨𝐭  equation spawn something akin to  degeneracy pressure? 

Would we instead confine it to its 
Schwarzschild sphere, we'd get: 𝑬𝐩𝐨𝐭,𝐒 =

−𝟑𝑹𝑴 ∙ 𝑴𝒄𝟐

𝟓(𝟐𝑹𝑴−𝑹𝑴)
=

−𝟑𝑴𝒄𝟐

𝟓
  

In  https://henk-reints.nl/astro/HR-BH-temperature.pdf,  I derived the 

energy of a gravitational collapse: 𝐸coll = −𝐸pot =
3𝑀𝑐2

10
 (only half of the above) 

& the thermal energy it yields: 𝐸th,BH =
3

5
𝐸coll =

9𝑀𝑐2

50
 (then also half the truth) 

We now obtain: 𝑬𝐭𝐡,𝐒 =
𝟗𝑴𝒄𝟐

𝟐𝟓
 (twice as large) 

yielding an internal BH temp. of: 𝑻𝐒 =
𝟔𝒎𝒄𝟐

𝟐𝟓𝒌𝐁
≈ 𝟐. 𝟔𝟐 TK 

instead of the there derived: 𝑇BH =
3𝑚𝑐2

25𝑘B
≈ 1.31 TK 

It would be twice as hot as what I calculated before!  As for now, you cannot convince 
me that the Hagedorn temperature (where thermal energy starts to suffice for pair 
production) can be significantly exceeded for a long time in a large amount of matter.  
Quark-gluon plasma, possibly with jet quenching?  Yeah, in a single heavy-ion collision at CERN, 
lasting  10−23 s  within a few cubic femtometres.  Congrats!  I dare to claim the above roughly 
equals the highest occuring true temperature anywhere in the entire cosmos. 

 Please read both  https://henk-reints.nl/astro/HR-BH-temperature.pdf  
 and  https://henk-reints.nl/HR-Earth-core-temperature.pdf  

and be surprised... 
(Ctrl+click opens them in a new tab). 

There are 10 types of people: 
those who understand binary numbers and those who don't.  
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Addendum 2026-04-06 

Neutron degeneracy pressure: 

Non-relativistic21: 𝑃nr =
ℏ2

5
(

3𝜋2

𝑚𝑛
4 )

2 3⁄

Ω5 3⁄  WHY so complicated? 

Didn't  The Beatles  already 
sing  We Can Work It Out? 𝑃nr = √

9ℎ6

8000𝜋2𝑚𝑛
8 Ω53

  Piece of cake! 

Ultra-relativistic: 𝑃ur =
ℏ𝑐

4
(

3𝜋2

𝑚𝑛
4 )

1 3⁄

Ω4 3⁄  I Haitch-bar 

reduced to basics: 𝑃ur = √
3ℎ3𝑐3

512𝜋𝑚𝑛
4 Ω43

 & always convert it to  𝒉

𝟐𝝅
 

Tipping point would be: Ωtip =
3ℎ3𝑐3

512𝜋𝑚𝑛
4

9ℎ6

8000𝜋2𝑚𝑛
8⁄  

 =
125𝜋𝑐3𝑚𝑛

4

24ℎ3
 ≈ 𝟏. 𝟏𝟗𝟐𝟕 × 𝟏𝟎𝟏𝟗 kg/m3  

  ≈ 𝟖. 𝟓𝟔𝟖 ∙ 𝛀𝐂,𝒏 
Does this mean we should consider the  neutron Compton density 

[a plausible (but not more than that) universal upper density boundary since no greater 
density has ever been observed anywhere (for any meaningful amount of (quasi) stable matter) ] 

non-relativistic?  This seems strange to me.  Are these  𝑷𝐝𝐞𝐠  equations correct? 

At the neutron Compton density: ΩC,𝑛 =
6𝑐3𝑚𝑛

4

𝜋ℎ3
 

We obtain: 𝑃nr,ΩC,𝑛
= √

3

2𝜋

3 9

5𝜋2

𝑐5𝑚𝑛
4

ℎ3
 ≈ 9.3384 × 1033 Pa 

as well as: 𝑃ur,ΩC,𝑛
= √

9

4𝜋2

3 3

2𝜋

𝑐5𝑚𝑛
4

ℎ3
 ≈ 1.9108 × 1034 Pa 

Both are well below the 
neutron Compton pressure: 𝛀𝐂,𝒏𝒄𝟐  ≈ 1.2511 × 1035 Pa 

which nearly equals the observed internal proton pressure13(@pError! Bookmark not defined.). 
Shouldn't we consider  𝛀𝒄𝟐  some kind of  degeneracy pressure? 

Doesn't it beat both  𝑷𝐧𝐫  and  𝑷𝐮𝐫 ? 
Isn't this at least supported by said  observed  proton pressure? 

Oops, have I myself now become a victim of confirmation bias? 
 Fact:  ΩC,𝑛𝑐2 ≈ 6.55 × 103 ∙ 𝑃ur,ΩC,𝑛

 

Mean gravitational pressure: 

 𝑷𝐠 =
𝐸pot

𝑉
=

3 √36𝜋𝐺3Ωprop𝑀5

125

𝟑

4𝜋𝑅3
=

3 √36𝜋𝐺3Ωprop𝑀5

125

3

4𝜋(𝑅prop+𝑅𝑀)
3  

 =
3 √36𝜋𝐺3Ωprop𝑀5

125

3

4𝜋( √
3𝑀

4𝜋Ωprop

3
+ 

𝐺𝑀

𝑐2 )
3 =

√27∙36𝜋𝐺3Ω𝑀5

125∙64𝜋3

3

( √
3𝑀

4𝜋Ω

3
+ 

𝐺𝑀

𝑐2 )

3 =
√243𝐺3Ω𝑀5

2000𝜋2

3

( √
3𝑀

4𝜋Ω

3
+ 

𝐺𝑀

𝑐2 )

3 

 =
𝟑𝑮𝑴( √𝟗𝛀𝑴𝟐𝟑

)

𝟏𝟎 √𝟐𝝅𝟐𝟑
( √

𝟑𝑴

𝟒𝝅𝛀

𝟑
+ 

𝑮𝑴

𝒄𝟐 )

𝟑 

 
21 https://homes.psd.uchicago.edu/~sethi/Teaching/P243-W2020/final-papers/helstrom.pdf, §2, eqns. 2.39 & 2.40. 
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Using: ΩC,𝑛 = 1.392 × 1018 kg/m3  
and: 𝑀 = 10.3𝑀⊙ ≈ 𝑀min 
we get: 𝑷𝐠 ≈ 𝟖. 𝟒𝟓 × 𝟏𝟎𝟑𝟒 Pa  < ΩC,𝑛𝑐2 = 𝑃C,𝑛  
so neutrons will not be crushed by gravity. 

We also find: 𝑀min𝑐2

4𝜋

3
𝑅𝑀

3
=

3√
𝑐3ℎ3

8𝐺3𝑚𝑛
4 𝑐2

4𝜋 

𝐺3√
𝑐3ℎ3

8𝐺3𝑚𝑛
4

3

𝑐6

=
3𝑐2𝑐6

4𝜋𝐺3√
𝑐3ℎ3

8𝐺3𝑚𝑛
4

2 =
3𝑐8

4𝜋𝐺3 𝑐3ℎ3

8𝐺3𝑚𝑛
4

=
6𝑐5𝑚𝑛

4

𝜋ℎ3
= 𝑃C,𝑛  

which would also be some kind of repulsive degeneracy pressure, as said. 
Wouldn't it prevent a total gravitational collapse to nought? 

In https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf (@p.80 as of 2025-07-14), 
I equated the  cosmic Schwarzschild distance  𝑫𝐒 = 𝟐𝑮𝑴𝐔 𝒄𝟐⁄   to the  Hubble 
distance  𝑫𝐇 = 𝒄𝒕𝐇 ,  substantiated by the Cosmological Principle (two different 
fundamental distances would violate homogeneity). 

It renders: 𝑴𝐔 =
𝒄𝟑𝒕𝐇

𝟐𝑮
 ≈ 8.77 × 1052 kg 

Let's instead use the 
cosmic intrinsic mass radius: 𝑹𝑴𝐔

= 𝑮𝑴𝐔 𝒄𝟐⁄ = 𝒄𝒕𝐇  

yielding: 𝑴𝐔
∗ =

𝒄𝟑𝒕𝐇

𝑮
 ≈ 1.75 × 1053 kg 

The volume of the 3S cosmos be: 𝑽𝐔 =
𝟐𝒄𝟑𝒕𝐇

𝟑

𝝅
 

The simplest form of cosmic 
degeneracy pressure might be: 𝑷𝐔 =

𝑴𝐔
∗ 𝒄𝟐

𝑽𝐔
=

𝝅𝒄𝟐

𝟐𝑮𝒕𝐇
𝟐  ≈ 1.12 × 10−8 Pa 

Might this be what drives cosmic expansion? 
Does the mere existance of matter give rise to it? 

Applaud, friends, the comedy is over. 
Ludwig van Beethoven's  last words. 

Oh what a pity, too late. 
Ludwig van Beethoven's  last words 

(after he received two bottles of wine). 

Hab' ich nicht immer gesagt, daß es so enden würde? 
Didn't I always say it would end like this? 

Ludwig van Beethoven's  last words. 

Que diable venez vous me chanter là, monsieur le curé?  Vous avez la voix fausse! 
What the devil are you coming to sing to me, dear priest?  You're out of tune! 

Jean-Philippe Rameau's  last words. 
Last words of some other well-unknown great composer: 

Now they can finally start figuring out what I meant. 

  
Henk Reints 

Henk-Reints.nl 
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Addendum 2026-07-23+ 

Note:  this is about a  circular  orbit only. 

Einstein: 𝛾2 =
1

1−𝛽2
,    ∴ 1 − 𝛽2 =

1

𝛾2,    ∴ 𝛽2 = 1 −
1

𝛾2
 = 𝛾2−1

𝛾2  

Newstein: 𝛽orb
2 =

2𝜌

4𝜌2−2𝜌+1
=

2𝜌

2𝜌(2𝜌−1)+1
=

𝜌𝑀

𝜌𝑀(𝜌𝑀−1)+1
=

𝜌𝑀

𝜌𝑀
2 −𝜌𝑀+1

 

hence: 1 −
1

𝛾orb
2 =

𝜌𝑀

𝜌𝑀
2 −𝜌𝑀+1

∴ 𝛾orb
2 =

𝜌𝑀
2 −𝜌𝑀+1

𝜌𝑀
2 −2𝜌𝑀+1

 

In  https://henk-reints.nl/HR-Einsteinian-velocity-combination.pdf , 
I derive for  𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓  velocities: 𝜸𝐭𝐨𝐭 = 𝜸𝐥𝐨𝐧𝜸𝐥𝐚𝐭 
& then  free fall in a grav. field  has: 𝛾tot = 𝛾grav𝛾orb 

Together with: 𝛾grav =
𝜌𝑀

𝜌𝑀−1
 (see way further above) 

we obtain: 𝜸𝐭𝐨𝐭
𝟐 = 𝛾grav

2 𝛾orb
2 =

𝜌𝑀
2

(𝜌𝑀−1)2

𝜌𝑀
2 −𝜌𝑀+1

𝜌𝑀
2 −2𝜌𝑀+1

 

 = 𝝆𝑴
𝟐 𝝆𝑴(𝝆𝑴−𝟏)+𝟏

(𝝆𝑴−𝟏)𝟒
 

This renders a  quartic equation  in  𝜌𝑀 ,  so it  is  definitely possible to obtain an 
analytical expression for  𝜌𝑀(𝛾tot),  but urh...  OMG,  what a mess!  See  WolframAlpha. 

We finally get (N.B.: 𝛾 ≥ 1 ≥ 0): 𝜸𝐭𝐨𝐭 =
𝝆𝑴√𝝆𝑴(𝝆𝑴−𝟏)+𝟏

(𝝆𝑴−𝟏)𝟐
 

 
In  https://henk-reints.nl/astro/HR-Newsteinian-energy-escaping-light.pdf  (read it THRICE!), 
I derive:  the  Lorentz factor  of  light  equals  𝑻𝑾𝑶!  (marked in the graph). 

With that, a  body  would orbit at: 𝜷 = √(𝛾𝛾
2 − 1) 𝛾𝛾

2⁄ = √𝟑 𝟐⁄ ≪ 1 

and  light  would circularly orbit at: 𝝆𝑴 ≈ 2.974 846 
i.e.: 𝝔𝑴 = 𝜌𝑀 − 1 ≈ 1.974 846 
or (relative to Schwarzschild radius): 𝝆 = 𝜌𝑀 2⁄  ≈ 1.487 423 
i.e.: 𝝔 = 𝜌 − 1 2⁄  ≈ 0.987 423 

Within this radius, light would simply lack the required energy and fall inwards. 
"Spiralling" in  only  occurs due to a  lack of specific energy  of 

light or whatever body  &  it'll probably hit the central body  within half an orbit 
if the latter has a non-zero size,  which it  of course  has!  Don't fool yourself! 

Would you however think 
we should stick to: 𝛾orb

2 =
𝜌𝑀

2 −𝜌𝑀+1

𝜌𝑀
2 −2𝜌𝑀+1

  

and simply ignore: 
hence leave it for what it is, 

𝛾grav , 

https://henk-reints.nl/
https://henk-reints.nl/HR-Einsteinian-velocity-combination.pdf
https://www.wolframalpha.com/input?i=inverse+%28x+sqrt%28x+%28x-1%29%2B1%29%29%2F%28x-1%29%5E2
https://henk-reints.nl/astro/HR-Newsteinian-energy-escaping-light.pdf
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then we'd obtain: 𝛾orb
2 (𝜌𝑀

2 − 2𝜌𝑀 + 1) − (𝜌𝑀
2 − 𝜌𝑀 + 1) = 0 

i.e.: 𝛾orb
2 𝜌𝑀

2 − 2𝛾orb
2 𝜌𝑀 + 𝛾orb

2 − 𝜌𝑀
2 + 𝜌𝑀 − 1 

hence: 𝛾orb
2 𝜌𝑀

2 − 𝜌𝑀
2 − 2𝛾orb

2 𝜌𝑀 + 𝜌𝑀 + 𝛾orb
2 − 1 

which is: (𝛾orb
2 − 1)𝜌𝑀

2 + (−2𝛾orb
2 + 1)𝜌𝑀 + (𝛾orb

2 − 1) = 0 

so we get: 𝜌𝑀 =
(2𝛾orb

2 −1)±√(2𝛾orb
2 −1)

2
−4(𝛾orb

2 −1)(𝛾orb
2 −1)

2(𝛾orb
2 −1)

 

& therefore: 𝜌𝑀 =
(2𝛾orb

2 −1)±√(2𝛾orb
2 −1)

2
−4(𝛾orb

2 −1)
2

2(𝛾orb
2 −1)

 

yielding: 𝜌𝑀 =
(2𝛾orb

2 −1)±√(4𝛾orb
4 −4𝛾orb

2 +1)−4(𝛾orb
4 −2𝛾orb

2 +1)

2(𝛾orb
2 −1)

 

from which we obtain: 𝜌𝑀 =
2𝛾orb

2 −1±√4𝛾orb
2 −3

2𝛾orb
2 −2

 

 
It must be that: 𝜌𝑀 > 1 so we must use the plus sign. 

Therefore, a  body  orbits at: 𝝆𝑴,𝐨𝐫𝐛 =
𝟐𝜸𝐨𝐫𝐛

𝟐 −𝟏+√𝟒𝜸𝐨𝐫𝐛
𝟐 −𝟑

𝟐𝜸𝐨𝐫𝐛
𝟐 −𝟐

 [43] 

Light  (𝜸𝜸 = 𝟐)  would orbit at: 𝜌𝑀,𝛾 =
7+√13

6
≈ 1.767 592  ∴ 𝜌orb,𝛾 =

𝑟

𝑟S
≈ 0.883 796 

We easily see: 𝜌orb,𝛾 < 𝜌esc,𝛾 = 1, 
which cannot be true  since outside  𝜌orb,𝛾  it would/should fly away which it cannot 
within  𝜌esc,𝛾,  i.e. between the two.  The obvious error is treating  light  as a  body! 

Eqn.[43]  would correctly apply to  bodies  only,  where  𝜸𝐨𝐫𝐛  is special relativistic. 

In  https://henk-reints.nl/astro/HR-deflection-radius-of-curvature.pdf ,  I derived the  (dimensionless, 
scaled to 𝒓𝐒)  periapsidal radius of curvature  of deflected light under  Newsteinian  
gravitation with appliance of the ("relativistic") factor of  2: 

 𝝀 = 𝟐𝝆𝐩 (√𝟒𝝆𝐩
𝟐 − 𝟒𝝆𝐩 + 𝟓 − 𝟐) 

By equating that to the  periapsidal radius  as such: 
  𝝀 = 𝝆𝐩 

we obtain a circular orbit at: 𝜌𝛾 =
5

4
= 1.25 > 𝜌esc,𝛾  (scaled to  𝑟S =

2𝐺𝑀

𝑐2 ) 

hence: 𝝆𝑴,𝜸 = 𝟐𝝆𝜸 =
𝟓

𝟐
= 𝟐. 𝟓 (scaled to  𝑟M =

𝐺𝑀

𝑐2 ) 

https://henk-reints.nl/
https://henk-reints.nl/astro/HR-deflection-radius-of-curvature.pdf
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I  think  this beauty might be the true light orbiting radius.  It was derived directly from 
the deflection of light.  The other results above are based on the  orbital velocity  of a  
body  while it actually is about  light.  As already stated in other documents of mine,  
light  &  bodies  are like  apples  &  oranges,  not to be treated equally,  i.e. it simply is  
plain wrong  to use the  same formula  for both  (cf.  𝜸𝜸 ≡ 𝟐  vs.  𝜸𝒎 =

𝟏

√𝟏−𝜷𝟐
). 

I  think  what would actually happen is  periapsidal precession  of the entire  
hyperbolic trajectory  at the very same  orbital velocity  as that of the  light,  which of 
course equals the very  speed of light.  A photon would in fact never ever be able to 
leave the periapsis because the latter would continually continue to continuously 
continue chasing it continually through the continuous continuum of space & time. 

 
In other documents of mine, especially: 
 https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf  
& https://henk-reints.nl/astro/HR-Hubble-Lemaitre-slideshow.pdf  

I scaled  cosmic distances  to the  Hubble distance  𝑫𝐇  as: 𝝆𝐇 =
𝒓

𝑫𝐇 = 𝒓𝐒,𝐔 = 
𝟐𝑮𝑴𝐔

𝒄𝟐

 . 

In this very document,  I scaled the distance to a mass  𝑴  as: 𝝆𝐒 =
𝒓

𝒓𝐒,𝑴 = 
𝟐𝑮𝑴

𝒄𝟐

 . 

This clearly renders: 𝝆𝐇

𝝆𝐒
=

𝑴

𝑴𝐔
≕ 𝝁 

where  𝝁  is the  dimensionless mass of the gravitating body, 
scaled to the  mass of the universe. 

Doesn't it seem rather trivial that: 𝝆𝐇 = 𝝆𝐒 ∙ 𝝁  
and might it possibly be that: 𝝆𝐒 = 𝝆𝐇 𝝁⁄   ? 

Also: 𝒓𝐒 = 𝝁𝑫𝐇  

 
Do you see how nicely & easily all of the above describes 

  ? 

Consistently!  Coherently!  By (rather) simple equations! 

Non discrepans phaenomenis observatis! 
Not conflicting with observed phenomena. 

Just as accurately as General Relativity! 

Ceterum censeo relativitatem generalem esse delendam, 
relativitate speciali autem permanere.  

https://henk-reints.nl/
https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf
https://henk-reints.nl/astro/HR-Hubble-Lemaitre-slideshow.pdf
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Addendum 2026-08-27 

Intrinsic mass radius: 𝑟𝑀 =
𝐺𝑀

𝑐2
 

Compton wavelength: 𝜆C =
ℎ

𝑀𝑐
 

intrinsic mass volume: 𝑉𝑀 =
4𝜋

3
𝑟𝑀

3 =
4𝜋𝐺3𝑀3

3𝑐6
 

Compton volume22: 𝑉C =
4𝜋

3
(

𝜆C

2
)

3
=

𝜋ℎ3

6𝑀3𝑐3
 

Existance Postulate22: a mass requires both volumes in order to 
 be able to exist, hence it needs the largest. 
To find their tipping point, 
we have to equate them: 𝑉C = 𝑉𝑀  

hence: 𝜆C

2
= 𝑟𝑀 (same as:  (𝝀𝐂 =

ℎ

𝑀𝑐
) = (𝒓𝐒 =

2𝐺𝑀

𝑐2 ) ) 

yielding: ℎ

2𝑀𝑐
=

𝐺𝑀

𝑐2
  ∴ ℎ𝑐 = 2𝐺𝑀2 

from which we obtain: 𝑀2 = 𝑴𝐜𝐫𝐢𝐭
𝟐 =

ℎ𝑐

2𝐺
 ∴ 𝒓𝐜𝐫𝐢𝐭 =

ℎ

𝑀crit𝑐
= √

2𝐺ℎ

𝑐3
= ℓP

∗ √2  [23] 

hence: 𝑴𝐜𝐫𝐢𝐭 = √𝒉𝒄 𝟐𝑮⁄ = 𝑚P
∗ √2⁄  ≈ 𝟑. 𝟖𝟓𝟕 𝟔𝟐𝟗 × 𝟏𝟎−𝟖 kg ≈ 𝟑𝟗. 𝟔 μg 

Below  𝑴𝐜𝐫𝐢𝐭,  the  Compton volume  is larger,  above it the  intrinsic volume. 

IF    𝑴𝐜𝐫𝐢𝐭  is fully within: 𝑉C = 𝑉𝑀  = 𝑽𝐜𝐫𝐢𝐭  (smallest  required volume  for  any  𝑴 [24] ) 

the corresp. density is: Ω =
𝑀

𝑉C
=

𝑀

𝑉𝑀
 

We find: 𝑀

𝑉C
=

𝑀

(
𝜋ℎ3

6𝑀3𝑐3)
 =

6𝑀4𝑐3

𝜋ℎ3  =
6(

ℎ𝑐

2𝐺
)

2
𝑐3

𝜋ℎ3  =
3𝑐5

2𝜋𝐺2ℎ
 

as well as: 𝑀

𝑉𝑀
=

𝑀

(
4𝜋𝐺3𝑀3

3𝑐6 )
 =

3𝑐6

4𝜋𝐺3𝑀2 =
3𝑐6

4𝜋𝐺3(
ℎ𝑐

2𝐺
)
 =

3𝑐5

2𝜋𝐺2ℎ
 

As expected, there they're there, there're their daringly equalling equal equations. 

We obtain: 𝛀𝐦𝐚𝐱 =
𝟑𝒄𝟓

𝟐𝝅𝑮𝟐𝒉
≈ 𝟑. 𝟗𝟏𝟕 𝟐𝟏𝟓 × 𝟏𝟎𝟗𝟓 kg/m3. 

This would be the truly fundamental mass-independent max. density ever possible. 

In  https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf   (study it!) 

I derive: 𝐺 =
𝑐2𝐷H

2𝑀U
 (mass of universe & Hubble distance) 

as well as: ℎ = ∆𝑚u𝑐𝐷H (fundamental mass unit) 

where: 𝒓𝐒,∆𝒎𝐮
=

2𝐺∆𝑚u

𝑐2
=

ℎ

𝑐𝑀U
= 𝝀𝐂,𝑴𝐔

 (how nice!) 

Therefore: 𝐺2ℎ =
∆𝑚u𝑐5

4𝑀U
2 𝑫𝐇

𝟑 =
∆𝑚u𝑐5

4𝑀U
2

𝝅

𝟐
𝑽𝐔 (3-spherical!) 

Hence: 𝛀𝐦𝐚𝐱 =
12

𝜋2

𝑴𝐔

∆𝒎𝐮

𝑴𝐔

𝑽𝐔
=

12

𝜋2

𝑴𝐔

∆𝒎𝐮
𝛀𝐔 declines while cosmos expands! 

 
22 https://henk-reints.nl/HR-Existance-postulate.pdf 
23 I use "*" to indicate units how  Max Planck  defined them himself using  𝒉  (and not  ℏ)  in  Ueber irreversible 

Strahlungsvorgänge,  Sitzungsber. d. k. Akad. d. Wissensch. zu Berlin,  (Eingegangen 7. November 1899);  @p.122, we 
read:  √𝑏𝑓 𝑐3⁄ = 4.13 ∙ 10−33 cm  &  √𝑏𝑐 𝑓⁄ = 5.56 ∙ 10−5 g  (in this paper, he used  𝒃 & 𝒇  instead of  𝒉 & 𝑮  resp.). 

24 I.e.  according to my  Existance postulate,  no mass  would be able to  exist  at all  if less space is available. 

https://henk-reints.nl/
https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf
https://henk-reints.nl/HR-Existance-postulate.pdf
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Multiplication by  𝒄𝟐  turns said  mass density  into an  energy density, 

i.e. an  expansive pressure  of:   𝑷𝐞𝐱𝐩 =
𝟑𝒄𝟕

𝟐𝝅𝑮𝟐𝒉
≈ 𝟑. 𝟓𝟐𝟎 𝟔𝟏𝟕 × 𝟏𝟎𝟏𝟏𝟐 Pa,    

Wouldn't such things immediately explode? 
What could keep them together? 

In quite some other documents of mine,  I'm using the  neutron Compton density: 

 𝛀𝐂,𝒏 =
𝟔𝒄𝟑𝒎𝒏

𝟒

𝝅𝒉𝟑
≈ 𝟏. 𝟑𝟗𝟐 𝟏𝟐𝟗 × 𝟏𝟎𝟏𝟖 kg/m3  

as an  upper density boundary,  since we have never ever verifiably observed anything 
that is verifiably denser than that.  Or have I missed something?  All atomic nuclei 
including  H1

+
1
1 = a proton22, as well as the neutron25, are below  𝟕 × 𝟏𝟎𝟏𝟕 kg/m3,  

rougly  half  of  𝛀𝐂,𝒏 .  In  addendum 2026-04-06 above,  I show the  mean gravitational 
pressure  in the smallest possible Compton neutronium "black hole" is less than the  
neutron Compton pressure  (~10.3𝑀⊙ @ΩC,𝑛 ⇒ 𝑃g ≈ 8.45 × 1034 Pa  ≪ 𝑃C,𝑛),  so the thing's 
internal gravity cannot ever crush its neutrons.  I think  YOU    should already have 
learned that a BH's (Schwarzschild) density declines with increasing mass.  Of course 
its  intrinsic density  &  gravitational pressure  also decline with increasing mass. 

Gravitational potential energy 
of a homogeneous ball: 𝑬𝐩𝐨𝐭 =

−3𝐺𝑀2

5𝑹𝐩𝐫𝐨𝐩
  

The  mean density  thereof: 𝑃g =
(

−3𝐺𝑀2

5𝑹𝐩𝐫𝐨𝐩
)

(
4𝜋

3
𝑹𝐩𝐫𝐨𝐩

𝟑 )
=

−9𝐺𝑀2

20𝜋𝑹𝐩𝐫𝐨𝐩
𝟒 =

−9𝐺𝑀2

20𝜋𝝔𝑴
𝟒 (

𝐺𝑀

𝑐2 )
4  

is the (compressive)  mean gravita- 
tional pressure  of said ball with 
dimensionless proper radius  𝝔𝑴: 

=
−9𝑐8

20𝜋𝐺3𝑴𝟐𝝔𝑴
𝟒   

Using the found: 𝑴𝟐 =
𝒉𝒄

𝟐𝑮
 

and the confinement: 𝝔𝑴 = 𝟏 

we obtain: 𝑷𝐠,𝐜𝐫𝐢𝐭 =
−9𝑐8

20𝜋𝐺3 ℎ𝑐

2𝐺

=
−𝟗𝒄𝟕

𝟏𝟎𝝅𝑮𝟐𝒉
 

Comparison with: 𝑷𝐞𝐱𝐩 =
𝟑𝒄𝟕

𝟐𝝅𝑮𝟐𝒉
 

renders: 
|𝑷𝐠,𝐜𝐫𝐢𝐭|

𝑷𝐞𝐱𝐩
=

9 10⁄

3 2⁄
=

9

10

2

3
=

𝟑

𝟓
< 1 

Wouldn't this simply mean gravity will never ever 
be able to crush whatever mass to nought? 

Gravity is unable to keep said thing together, 
so it'll indeed explode in a henkosecond26. 

                  

NL:  Dit maakt mij behoorlijk vrolijk! 
 https://www.youtube.com/watch?v=zXNETrbtnpI   

 
25 In ref.22,  I substantiate a neutron radius of  0.84008 fm,  yielding  Ω𝑛 ≈ 6.74 × 1017 kg/m3 ≪ 𝛀𝐂,𝒏 . 

The convential (but rather vague) radius of  0.8 fm  yields  ~7.8 × 1017 kg/m3 ≪ 𝛀𝐂,𝒏 . 
26 That's the  fundamentally smallest possible time span:  ∆𝑡u = 2𝐺ℎ𝐻 𝑐5⁄ ≈ 8.404 × 10−104 s  ⋘ 𝑡P , 

see  https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf  (pp.104 – 111  as of  2025-07-14). 
Back in  ~1900,  Max Planck  obviously had no knowledge at all of the  Hubble constant,  so he completely 
missed it,  causing  YOU    to think the  Planck units  are something fundamentaHaHaHaHeeeeeeee  ROFLOL. 

https://henk-reints.nl/
https://www.youtube.com/watch?v=zXNETrbtnpI
https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf
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Just a calculation: 

Mass of universe27: 𝑀U =
𝑐3

2𝐺𝐻
 

Max. density: Ωmax =
3𝑐5

2𝜋𝐺2ℎ
 

Min.volume of univ.: 𝑉U,min =
𝑀U

Ωmax
=

𝑐3

2𝐺𝐻

2𝜋𝐺2ℎ

3𝑐5
=

𝜋𝐺ℎ

3𝐻𝑐2
 ≈ 2.24 × 10−43 m3 

Corresp. Hubble dist.: 𝐷H,min = √
𝜋𝑉U,min

2

3
 (using 3S-geometry!) 

i.e.: 𝐷H,min = √
𝜋2𝐺ℎ

6𝐻𝑐2

3

 ≈ 7.06 × 10−15 m 

This would be the absolutely smallest possible Hubble distance at all! 

However, it requires the ridiculously high maximum density that I consider just 
a theoretical fundamental maximum and certainly not something truly existing. 

At neutron Compton density: ΩC,𝑛 =
6𝑐3𝑚𝑛

4

𝜋ℎ3
 

we obtain: 𝑉𝐼𝑛𝑖𝐴𝑙𝑙 =
𝑀U

ΩC,𝑛
=

𝑐3

2𝐺𝐻

𝜋ℎ3

6𝑐3𝑚𝑛
4 =

𝜋ℎ3

12𝐺𝐻𝑚𝑛
4  ≈ 6.30 × 10+34 m3 

yielding: 𝐷H,𝐼𝑛𝑖𝐴𝑙𝑙,ΩC,𝑛
= √

𝜋2ℎ3

24𝐺𝐻𝑐2

3

 ≈ 4.63 × 10+11 m 

  ≈ 3.09 au 
Close-packed neutronium: 𝐷H,𝐼𝑛𝑖𝐴𝑙𝑙,cp ≈ 4.14 au 

see ref.27, p.154 for the latter. 
  

 
27 https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf (as of 2025-07-14)  (𝑀U @p.80) 

https://henk-reints.nl/
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Appendix I 
Polar eikonal equation in expanded space using (𝝆𝑴, 𝜽) 

(see addendum 2026-03-25) 

We've got: 𝑲𝐐(𝝆) =
𝟖

(𝟐𝝆−𝟏)(𝟐𝝆)(𝟐𝝆)
 

and: 𝑲𝐍𝐒(𝝆) =
𝟖

(𝟐𝝆−𝟏)(𝟐𝝆)(𝟐𝝆+𝟏)
 

DE: 𝜼′′ = (𝟏 + (𝜼′)𝟐)(𝜼′𝝌 − 𝜼) ∙ 𝑲∗ (√𝝌𝟐 + 𝜼𝟐) 

i.e.: 𝑑2𝜂

𝑑𝜒2
= (1 + (

𝑑𝜂

𝑑𝜒
)

2

) (𝜒
𝑑𝜂

𝑑𝜒
− 𝜂) ∙ 𝐾∗(√𝜒2 + 𝜂2) 

Conversion: 𝜒𝑀 = 2𝜒 ∴ 𝜒 =
𝜒𝑀

2
 

 𝜂𝑀 = 2𝜂 ∴ 𝜂 =
𝜂𝑀

2
 

 𝒅𝜼

𝒅𝝌
=

𝑑(
𝜂𝑀

2
)

𝑑(
𝜒𝑀

2
)

=
1

2
𝑑𝜂𝑀

1

2
𝑑𝜒𝑀

=
𝒅𝜼𝑴

𝒅𝝌𝑴
 

 𝒅𝟐𝜼

𝒅𝝌𝟐
=

𝑑

𝑑𝜒
(

𝑑𝜂

𝑑𝜒
) =

𝑑

𝑑(
𝜒𝑀

2
)

(
𝑑𝜂𝑀

𝑑𝜒𝑀
) =

𝑑
1

2
𝑑𝜒𝑀

(
𝑑𝜂𝑀

𝑑𝜒𝑀
) = 2

𝑑

𝑑𝜒𝑀
(

𝑑𝜂𝑀

𝑑𝜒𝑀
) = 𝟐

𝒅𝟐𝜼𝑴

𝒅𝝌𝑴
𝟐  

Converted: 𝑲𝑴,𝐐(𝝆𝑴) =
𝟖

(𝝆𝑴−𝟏)𝝆𝑴𝝆𝑴
 

and: 𝑲𝑴,𝐍𝐒(𝝆𝑴) = 𝟖

(𝝆𝑴−𝟏)𝝆𝑴(𝝆𝑴+𝟏)
 

DEM: 𝟐 𝑑
2𝜂𝑀

𝑑𝜒𝑀
2 = (1 + (

𝑑𝜂𝑀

𝑑𝜒𝑀
)

2

) (
𝜒𝑀

𝟐

𝑑𝜂𝑀

𝑑𝜒𝑀
−

𝜂𝑀

𝟐
) ∙ 𝐾𝑀,∗ (√𝜒𝑀

2 + 𝜂𝑀
2 ) 

i.e.: 𝒅𝟐𝜼𝑴

𝒅𝝌𝑴
𝟐 = (𝟏 + (

𝒅𝜼𝑴

𝒅𝝌𝑴
)

𝟐

) (𝝌𝑴
𝒅𝜼𝑴

𝒅𝝌𝑴
− 𝜼𝑴) ∙

𝑲𝑴,∗

𝟒
(√𝝌𝑴

𝟐 + 𝜼𝑴
𝟐 ) 

DEM,Q: 𝒅𝟐𝜼𝑴

𝒅𝝌𝑴
𝟐 = (𝟏 + (

𝒅𝜼𝑴

𝒅𝝌𝑴
)

𝟐

) (𝝌𝑴
𝒅𝜼𝑴

𝒅𝝌𝑴
− 𝜼𝑴)

𝟐

(𝝆𝑴−𝟏)𝝆𝑴𝝆𝑴
 

DEM,NS: 𝒅𝟐𝜼𝑴

𝒅𝝌𝑴
𝟐 = (𝟏 + (

𝒅𝜼𝑴

𝒅𝝌𝑴
)

𝟐

) (𝝌𝑴
𝒅𝜼𝑴

𝒅𝝌𝑴
− 𝜼𝑴)

𝟐

(𝝆𝑴−𝟏)𝝆𝑴(𝝆𝑴+𝟏)
 

Polar coordinates: 
 𝜒𝑀 = 𝜌𝑀 cos 𝜃 
 𝜂𝑀 = 𝜌𝑀 sin 𝜃 

so: 𝜕𝜒𝑀

𝜕𝜃
=

𝜕𝜌𝑀

𝜕𝜃
cos 𝜃 − 𝜌𝑀 sin 𝜃 

 𝜕𝜂𝑀

𝜕𝜃
=

𝜕𝜌𝑀

𝜕𝜃
sin 𝜃 + 𝜌𝑀 cos 𝜃 

hence: 𝜕𝜂𝑀

𝜕𝜒𝑀
=

𝜕𝜌𝑀
𝜕𝜃

sin 𝜃+𝜌𝑀 cos 𝜃

𝜕𝜌𝑀
𝜕𝜃

cos 𝜃−𝜌𝑀 sin 𝜃
 

and: 𝑑2𝜂𝑀

𝑑𝜒𝑀
2 =

𝜕

𝜕𝜒𝑀
(

𝜕𝜂𝑀

𝜕𝜒𝑀
) =

𝜕

𝜕𝜃
(

𝜕𝜂𝑀

𝜕𝜒𝑀
)

𝜕𝜃

𝜕𝜒𝑀
=

𝜕

𝜕𝜃
(

𝜕𝜂𝑀
𝜕𝜒𝑀

)

𝜕𝜒𝑀
𝜕𝜃

=

𝜕

𝜕𝜃
(

𝜕𝜂𝑀
𝜕𝜒𝑀

)

𝜕𝜌𝑀
𝜕𝜃

cos 𝜃−𝜌𝑀 sin 𝜃
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Numerator28: 𝜕

𝜕𝜃
(

𝜕𝜂𝑀

𝜕𝜒𝑀
) =

𝜕

𝜕𝜃
(

𝜕𝜌𝑀
𝜕𝜃

sin 𝜃+𝜌𝑀 cos 𝜃

𝜕𝜌𝑀
𝜕𝜃

cos 𝜃−𝜌𝑀 sin 𝜃
) =  

low d-high minus high d-low over low-squared; 

NL:  nat min tan gedeeld door enkwa. 

(sigh...): 𝑑2𝜂𝑀

𝑑𝜒𝑀
2 =

𝜌𝑀
2 +2(

𝜕𝜌𝑀
𝜕𝜃

)
2

−𝜌𝑀
𝜕2𝜌𝑀

𝜕𝜃2

(
𝜕𝜌𝑀

𝜕𝜃
cos 𝜃−𝜌𝑀 sin 𝜃)

3 ≕
𝜌2+2(𝜌′)2−𝜌𝜌′′

(𝜌′ cos 𝜃−𝜌 sin 𝜃)3
 (temporarily use symbol  𝜌) 

DE: 𝜌2+2(𝜌′)2−𝜌𝜌′′

(𝜌′ cos 𝜃−𝜌 sin 𝜃)3
= 

 = (1 + (
𝜌′ sin 𝜃+𝜌 cos 𝜃

𝜌′ cos 𝜃−𝜌 sin 𝜃
)

2

) (𝜌 cos 𝜃
𝜌′ sin 𝜃+𝜌 cos 𝜃

𝜌′ cos 𝜃−𝜌 sin 𝜃
− 𝜌 sin 𝜃)

𝑲𝑴,∗

𝟒
 

so: 𝜌2 + 2(𝜌′)2 − 𝜌𝜌′′ 

 = (𝜌′ cos 𝜃 − 𝜌 sin 𝜃)3 (1 + (
𝜌′ sin 𝜃+𝜌 cos 𝜃

𝜌′ cos 𝜃−𝜌 sin 𝜃
)

2

) (𝜌 cos 𝜃
𝜌′ sin 𝜃+𝜌 cos 𝜃

𝜌′ cos 𝜃−𝜌 sin 𝜃
− 𝜌 sin 𝜃)

𝑲𝑴,∗

𝟒
 

 = 𝜌2 ((𝜌′)
2

+ 𝜌2)
𝑲𝑴,∗

𝟒
 (WolframAlpha               ) 

hence: 𝜌𝜌′′ = 𝜌2 + 2(𝜌′)2 − 𝜌2 ((𝜌′)
2

+ 𝜌2)
𝑲𝑴,∗

𝟒
 

so: 𝜌′′ = 𝜌 +
2

𝜌
(𝜌′)2 − 𝜌 ((𝜌′)

2
+ 𝜌2)

𝑲𝑴,∗

𝟒
 

Resubst.: 𝑑2𝜌𝑀

𝑑𝜃2
= 𝜌𝑀 +

2

𝜌𝑀
(

𝑑𝜌𝑀

𝑑𝜃
)

2
− 𝜌𝑀 ((

𝑑𝜌𝑀

𝑑𝜃
)

2
+ 𝜌𝑀

2 )
𝑲𝑴,∗

𝟒
      

DEM,Q: 𝒅𝟐𝝆𝑴

𝒅𝜽𝟐
= 𝝆𝑴 +

𝟐[
𝒅𝝆𝑴

𝒅𝜽
]

𝟐

𝝆𝑴
−

𝟐([
𝒅𝝆𝑴

𝒅𝜽
]

𝟐
+𝝆𝑴

𝟐 )

𝝆𝑴(𝝆𝑴−𝟏)
 

DEM,NS: 𝒅𝟐𝝆𝑴

𝒅𝜽𝟐
= 𝝆𝑴 +

𝟐[
𝒅𝝆𝑴

𝒅𝜽
]

𝟐

𝝆𝑴
−

𝟐([
𝒅𝝆𝑴

𝒅𝜽
]

𝟐
+𝝆𝑴

𝟐 )

(𝝆𝑴+𝟏)(𝝆𝑴−𝟏)
 

This should be what we were looking for (MTCFBWU29). 

( 𝜌𝑀 =
𝑟

𝑟𝑀
=

𝑟

𝑟S 2⁄
=

𝑟𝑐2

𝐺𝑀
 ) 

By defining: QNS ≔ select (Q: 𝟎,  NS: 𝟏) 

we obtain: 𝒅𝟐𝝆𝑴

𝒅𝜽𝟐
= 𝝆𝑴 +

𝟐[
𝒅𝝆𝑴

𝒅𝜽
]

𝟐

𝝆𝑴
−

𝟐([
𝒅𝝆𝑴

𝒅𝜽
]

𝟐
+𝝆𝑴

𝟐 )

(𝝆𝑴+𝐐𝐍𝐒)(𝝆𝑴−𝟏)
 [44] 

Start conditions would be:  (𝜌𝑀,0, 𝜃0, 𝜑0)  where both  𝜃  &  𝜑  are w.r.t. the  𝜒𝑀-axis  
(which itself points to an observer at  ∞)  and  𝜑  is the light's travel direction.  Of course  

(𝜌𝑀,0, 𝜃0)  is the start position.  First to be calculated would be:  𝑑𝜌𝑀

𝑑𝜃
|

0
=

𝜌𝑀,0

tan(𝜃0−𝜑0)
 . 

Fact is that light easily  flies  far more radially than tangentially, cf. solar radiation.  Let's 
call  𝜌𝑀

′ =
𝑑𝜌𝑀

𝑑𝜃
  the  radiality  of a ray of light.  Its square may significantly exceed 1 and 

even tend to infinity.  After all,  radiality  is a derivative,  hence a  tangent,  right?  When 

 
28 Dutch:  numerator  is  teller  en beslist  níét noemer...) 
29 May The Cosmic Force Be With Us. 

https://henk-reints.nl/
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numerically solving this DE,  we can define some  radiality threshold  as a stop 
criterium for the algorithm,  or the next  ∆𝜽  may cause it to tresspass a radial 
asymptote and then we'll dive into the abyss beyond it.  Instead, we can use the 
inverse DE on encountering a large  radiality,  i.e. not try to find  𝝆𝑴(𝜽),  but  𝜽(𝝆𝑴).  
For this DE inversion,  we'll once again temporarily use the symbol  𝝆  instead of  𝝆𝑴, 

so we'll invert: 𝑑2𝜌

𝑑𝜃2
= 𝜌 +

2[
𝑑𝜌

𝑑𝜃
]

2

𝜌
−

2([
𝑑𝜌

𝑑𝜃
]

2
+𝜌2)

(𝜌+QNS)(𝜌−1)
 

Next derivative rules for inverse functions are needed: 

1st derivative: 𝑑𝑥

𝑑𝑦
= 1

𝑑𝑦

𝑑𝑥
⁄  

2nd derivative: 𝑑2𝑥

𝑑𝑦2
= −

𝑑2𝑦

𝑑𝑥2
[

𝑑𝑦

𝑑𝑥
]

3
⁄ = −

𝑑2𝑦

𝑑𝑥2
[

𝑑𝑥

𝑑𝑦
]

3
 

We obtain: 𝑑2𝜃

𝑑𝜌2
= − [

𝑑𝜃

𝑑𝜌
]

3 𝑑2𝜌

𝑑𝜃2
= [

𝑑𝜃

𝑑𝜌
]

3
(

2([
𝑑𝜌

𝑑𝜃
]

2
+𝜌2)

(𝜌+QNS)(𝜌−1)
− 𝜌 −

2[
𝑑𝜌

𝑑𝜃
]

2

𝜌
) 

 =
𝑑𝜃

𝑑𝜌
(

2([
𝑑𝜌

𝑑𝜃
]

2
[

𝑑𝜃

𝑑𝜌
]

2
+𝜌2[

𝑑𝜃

𝑑𝜌
]

2
)

(𝜌+QNS)(𝜌−1)
− 𝜌 [

𝑑𝜃

𝑑𝜌
]

2
−

2[
𝑑𝜌

𝑑𝜃
]

2
[

𝑑𝜃

𝑑𝜌
]

2

𝜌
) 

 =
𝑑𝜃

𝑑𝜌
(

2(1+𝜌2[
𝑑𝜃

𝑑𝜌
]

2
)

(𝜌+QNS)(𝜌−1)
− 𝜌 [

𝑑𝜃

𝑑𝜌
]

2
−

2

𝜌
) 

Hence: 𝒅𝟐𝜽

𝒅𝝆𝑴
𝟐 =

𝒅𝜽

𝒅𝝆𝑴
(

𝟐(𝟏+𝝆𝑴
𝟐 [

𝒅𝜽

𝒅𝝆𝑴
]

𝟐

)

(𝝆𝑴+𝐐𝐍𝐒)(𝝆𝑴−𝟏)
− 𝝆𝑴 [

𝒅𝜽

𝒅𝝆𝑴
]

𝟐
−

𝟐

𝝆𝑴
) [45] 

Especially  eqn.[44]  is the DE to be solved, 
with  eqn.[45]  as a fallback if the  radiality  gets large. 

If you find an analytic solution, well, be proud & stoutly shout it out loudly! 
To me, it's obvious they must be solved numerically. 

 
And yet it's moving. 

A.f.a.i.k.  not by  Galileo: 

La verità resta la verità, anche se nessuno ci crede. 
Una falsità resta una falsità, anche se tutti ci credono. 

The truth remains the truth, even if no one believes it. 
A falsity remains a falsity, even if everyone believes it. 
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Appendix II 
Dimensionless time  &  fluxion 

Using  Schwarzschild timespan Using  intrinsic mass timespan 

 ∆𝒕𝐒 =
2𝐺𝑀

𝑐3
   ∆𝒕𝑴 =

𝐺𝑀

𝑐3
=

∆𝒕𝐒

2
  

 𝝉𝐒 =
𝒕

∆𝒕𝐒
=

𝑐3

2𝐺𝑀
𝒕   𝝉𝑴 =

𝒕

∆𝒕𝑴
=

𝑐3

𝐺𝑀
𝒕 =

2𝒕

∆𝒕𝐒
= 2𝝉𝐒  

 𝒕 = ∆𝒕𝐒𝝉𝐒 =
2𝐺𝑀

𝑐3
𝝉𝐒   𝒕 = ∆𝒕𝑴𝝉𝑴 =

𝐺𝑀

𝑐3
𝝉𝑴  

 𝒅

𝒅𝝉𝐒
=

𝑑

𝑑
𝒕

∆𝒕𝐒

= ∆𝒕𝐒
𝒅

𝒅𝒕
   𝒅

𝒅𝝉𝑴
=

𝑑

𝑑
𝒕

∆𝒕𝑴

= ∆𝒕𝑴
𝒅

𝒅𝒕
=

∆𝒕𝐒

2

𝒅

𝒅𝒕
=

𝟏

𝟐

𝒅

𝒅𝝉𝐒
  

 𝒅

𝒅𝒕
=

1

∆𝒕𝐒

𝒅

𝒅𝝉𝐒
=

𝑐3

2𝐺𝑀

𝒅

𝒅𝝉𝐒
   𝒅

𝒅𝒕
=

1

∆𝒕𝑴

𝒅

𝒅𝝉𝑴
=

𝑐3

𝐺𝑀

𝒅

𝒅𝝉𝑴
  

         

 
Oops, it says  not a single Folk is excluded  instead of:  That's all, Folks! 

  
Henk Reints 

Henk-Reints.nl 

2026-07-20:  No, that's not yet all, Folks... 
  

https://henk-reints.nl/
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Appendix III 

Substantiation of Newsteinian Light Deflection: 

30: ∆𝜑N

2
= arctan

1

2𝜌p√1 − 
1

𝜌p

 

Laurent series @∞: 𝟏

𝟐𝒙√𝟏 − 
𝟏

𝒙

 = 𝟏

𝟐𝒙
+

1

4𝑥2
+

3

16𝑥3
+

5

32𝑥4
+

35

256𝑥5
+ 𝒪 (

1

𝑥6) [46] 

Approxim. for large 𝜌p: ∆𝜑N

2
≈ arctan

1

2𝜌p
≈

1

2𝜌p
=

𝑟S

2𝑟p
=

2𝐺𝑀

2𝑟p𝑐2
=

𝐺𝑀

𝑟p𝑐2
 

hence: ∆𝜑N ≈
2𝐺𝑀

𝑟p𝑐2
 

: ∆𝜑E ≈
𝟒𝑮𝑴

𝒓𝐩𝒄𝟐
≈ 𝟐∆𝜑N 

 found twice the 

contracted radius: 𝜌p
∗ = 𝜌p√1 −  

1

𝜌p
= √𝜌p(1 − 𝜌p) which is ian! 

Actually, the factor of  𝟐  that  found is not a true doubling,  but due to recursion: 

 𝜌p,1 = √𝜌p,0(𝜌p,0 − 1), 𝜌p,2 = √𝜌p,1(𝜌p,1 − 1) 

&  I'll allow  YOU    to work that out...        

The Laurent series @∞: √𝑥(𝑥 − 1) = 𝒙 −
𝟏

𝟐
−

1

8𝑥
−

1

16𝑥2
−

5

128𝑥3
+ 𝒪 (

1

𝑥4) 

clearly starts with 

Newsteinian contr.: 𝝔𝐩 = 𝝆𝐩 −
𝟏

𝟐
 yielding the  proper radius  ("crho") 

hence: ∆𝜑NS

2
= arctan

1

2𝜚p
= arctan

1

2(𝜌p− 
1

2
)

= arctan
1

2𝜌p−1
≈

1

2𝜌p−1
 

Laurent series @∞: 𝟏

𝟐(𝒙 − 
𝟏

𝟐
)
 = 𝟏

𝟐𝒙
+

1

4𝑥2
+

1

8𝑥3
+

1

16𝑥4
+

1

32𝑥5
+ 𝒪 (

1

𝑥6) cf. [46] 

so it "equals" : ∆𝜑NS ≈
2𝐺𝑀

𝑟p𝑐2
 which should still be doubled! 

&  (𝑟p
∗ =  contracted): ∆𝝋𝐍𝐒 = 2 arctan

1

2𝜚p
≈

𝟏

𝝔𝐩
=

𝒓𝐒

𝒓𝐩
∗ =

2𝐺𝑀

𝑟p
∗𝑐2

 

If  𝑟p ≫ 𝑟S 2⁄ : 𝑟p = 𝑟p
∗ +

𝑟S

2
≈ 𝑟p

∗  

Of course this still needs the same factor of  𝟐  that had to be applied to , 

hence: ∆𝝋 ≈
𝟐

𝝔𝐩
≈

𝟒𝑮𝑴

𝒓𝐩𝒄𝟐
 which actually is a low order approximation. 

This equals  's  finding up to (& incl.) the 2nd order in said Laurent series, so 
please  stop  claiming  's  theory of  General Relativity  has convincingly been 
confirmed by observed phenomena.  The  very same phenomena  confirm  
Newsteinian mechanics  just as convincingly.  The latter is built upon  ascertained 
truths.  GR  isn't!  See:  https://henk-reints.nl/astro/HR-acceleration-gravitation-geodesic.pdf . 
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