
HR/20260504T2346 Deflection of light passing a mass p.1/50 

Created: 2023-05-28 Copyright © 2023..2026, Henk Reints, MSc. http://henk-reints.nl 

 

In 1801, Johann Georg von Soldner found1: 
light passing a mass gets deflected by 

 𝐭𝐚𝐧
∆𝜽𝐍

𝟐
=

𝟏

√𝟒𝝆𝐩(𝝆𝐩−𝟏)
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1
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1
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(𝜌p =  periaps. dist. div'd by Schw. radius,  same for any  𝜌  below). 

Laurent series @𝜌p = ∞ :    ∆𝜽𝐍 =
𝟏

𝝆𝐩
 + 1

2𝜌p
2 +

7

24𝜌p
3 + 𝒪 (

1

𝜌p
4) 

In 1911, Albert Einstein — a.f.a.i.k. unaware of Soldner's publication — found 
the same  1 𝜌p⁄  ,  based on his  𝐸 = 𝑚𝑐2,  his Eq. Pr.,  and Huygens' principle2. 

In 1915, his general theory of relativity — for which he needed 
a behemoth named tensor calculus — yielded a value twice as large3, 

i.e.:    ∆𝜽𝐄 ≈
𝟐

𝝆𝐩
≈ 𝟐∆𝜽𝐍 

which in 1919, on the 29th of May4, was confirmed by observation by Arthur Eddington.  

 
1 See:  http://henk-reints.nl/astro/HR-Newtonian-gravitational-lensing.pdf 
2 See:  https://einsteinpapers.press.princeton.edu/vol3-doc/523 
3 See:  https://articles.adsabs.harvard.edu/pdf/1915SPAW.......831E 
4 See:  https://www.youtube.com/watch?v=YssgAfNJaZU 
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DID YOU ALREADY KNOW 
it had formerly been derived 

over 100 years before Einstein? 

DID YOU ALREADY KNOW 
Einstein found a factor of 2 (two)? 

IF SO, DID YOU EVER 
ponder WHY it is TWO? 
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We do not need anything relativistic: 

Wouldn't sunlight, emitted horizontally (as seen overthere) 
by the sun's edge, undergo the very same deflection 
as starlight coming from far beyond & skimming it? 

Wouldn't that enlarge the sun's apparent radius 
by the very same angle as this deflection of starlight? 

Wouldn't this autolensing apparently expand the entire sun? 

Wouldn't it be that the sun's edge may also be a fictitious one? 

Wouldn't this apply to both incoming and outgoing light? 

Wouldn't this seemingly push the perihelion away by the same 
observation angle as the deflection of the ray of starlight? 

Wouldn't this autolensing, together with the bending of 
the starlight, render a factor of 𝟐, as found by ? 

Wouldn't , precisely twice, suffice for thy wise nice eyes? 
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Newtonian  deflection, but sun apparently enlarged by same angle, 
thus rendering a factor of 2.  Paths from star to sun are actually parallel.  
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Still in doubt? 
 found:  ∆𝜃N ≈ 1 𝜌p⁄  . 

This 𝜌p should of course be assessed on the spot. 

But a distant observer measures from hir egocentric 
perspective, considering hir perception the truth. 

Near 𝑀 however, hir truth gets contracted to what's 
observed locally.  It's the inverse of autolensing. 

Isn't the on-the-spot observation the actual  
which appears expanded to the distant observer? 

 calc'd with unexpanded true solar radius. 
Correction for gravitational length expansion 

(which merely is an optical illusion!) 

then yields doubling of the deflection angle.  
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Von Soldner's solution: tan
∆𝜃N

2
=

1

2
∙

1

√𝝆𝐩(𝝆𝐩−𝟏)
 

Gravitational length contraction is by: √(1 − 1 𝜌⁄ ) 

hence: 𝜚p = 𝜌p √(1 − 1 𝜌p⁄ ) = √𝝆𝐩(𝝆𝐩 − 𝟏) 

 
(0, 𝑐) =  focal point,  where  𝑀  resides; 

Light, actually going through  (0, 𝑎) ,  appears to come from  (0,0) .  
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Hyperbola: 𝑦 = 𝑎 ∙ √1 + 𝑥2 𝑏2⁄  

asymptote: 
𝑎

𝑏
= tan

∆𝜃N

2
=

1

√4𝜌p(𝜌p−1)
=

1

√4𝜌p
2−4𝜌p

 (Soldner) 

As seen from ∞, straight line of sight is tangential to sun's edge, 
∴ project focus = solar centre onto the asymptote and calculate  𝑏 𝑟p⁄  : 

We have: 
𝑟p

2

𝑏2 =
(𝑐−𝑎)2

𝑐2−𝑎2 =
(𝑐−𝑎)(𝑐−𝑎)

(𝑐+𝑎)(𝑐−𝑎)
=

𝑐−𝑎

𝑐+𝑎
=

(𝑐 𝑎⁄ )−1

(𝑐 𝑎⁄ )+1
 

Soldner: 
𝑎

𝑏
=

1

2∙√𝜌p(𝜌p−1)
∴ (

𝑎

𝑏
)

2
=

𝑎2

𝑐2−𝑎2 =
1

4𝜌p(𝜌p−1)
 

cross multiplying yields: 𝑐2 − 𝑎2 = 𝑎2 ∙ 4𝜌p(𝜌p − 1) 

i.e.: 𝑐2 = 𝑎2 + 4𝑎2𝜌p(𝜌p − 1) 

so: 𝑐2 𝑎2⁄ = 1 + 4𝜌p
2 − 4𝜌p = (2𝜌p − 1)

2
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yielding: 𝑐 𝑎⁄ = 2𝜌p − 1 

hence: 
𝑟p

2

𝑏2 =
(𝑐 𝑎⁄ )−1

(𝑐 𝑎⁄ )+1
=

(2𝜌p−1)−1

(2𝜌p−1)+1
=

2𝜌p−2

2𝜌p
=

𝜌p−1

𝜌p
= 1 −

1

𝜌p
 

Therefore: 
𝒃

𝒓𝐩
= 𝟏 √𝟏 − 𝟏 𝝆𝐩⁄⁄  

Doesn't the black hole equation render 

1 √1 − 2𝐺𝑀 𝑟𝑐2⁄⁄  = 1 √1 − 1 𝜌⁄⁄  ? 

Due to deflection of light, an apparent expansion 
from  𝒓𝐩  to  𝒃  exists, as seen from ∞. 

 The sun seems larger than it actually is! 
 Its true radius is 696340.5 ±40  km 
 instead of 696342 ±40  km[5] 
 difference: ~1.5 km  ≈ 𝑟S 2⁄   

 
5 https://manoa.hawaii.edu/news/article.php?aId=4992  (the most precise I could find) 
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Everything stationary w.r.t. a stationary & inert 
observer will pass me at the very same (absolute) velocity 

as how fast I am moving in hir frame. 

Schwarzschild geometry / conventional interpretation: 
During a free fall from ∞, 

I'll achieve the very speed of light 
at the very Schwarzschild radius. 

During the summer of 2020, I suddenly realised: 

 

ALL distances in my direction of motion, including 
the remaining distance to the gravitating centre, 
must then — to me — be Lorentz contracted to 

diddly squat, zilch, Sweet Fanny Adams! 
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Therefore, 
impinging into event horizon 

is identically very very same as 
SMACKING AGAINST central mass. 

   

 
At the very speed of light, that is! 

 

As seen from infinity, the central point (mass) 
is blown up to the Schwarzschild sphere. 

The latter has no (geometrically meaningful) inside at all! 

A mass requires its Schwarzschild sphere 
as perceived from ∞ for the sole purpose 

of being able to reside or exist in that frame!  

http://henk-reints.nl/


HR/20260504T2346 Deflection of light passing a mass p.11/50 

Created: 2023-05-28 Copyright © 2023..2026, Henk Reints, MSc. http://henk-reints.nl 

 

The Schwarzschild sphere has no inside at all! 
It's presumed interior is not a part of the cosmos! 

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

A mass requires its Schwarzschild sphere 
in order to reveal itself to distant observers! 

Wouldn't this imply 

point masses 
cannot & do not exist? 

Not even electrons, my dear quantum physicists! 
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Gravitational length contraction expansion: 

Mass does not contract space towards it, 
but it expands its surrounding space outward. 

At ∞, we actually observe an expanded radius 
with very centre point blown up to  𝒓𝐒 . 

True radius:  𝝔 = 𝜌√1 − 1 𝜌⁄ = √𝜌(𝜌 − 1) 

Expanded radius:  𝜌 = (1 + √1 + 4𝜚2) 2⁄  

I pronounce  "𝝔"  crho  (curly/contracted rho). 

 (𝜚 → ∞) ⇒ (𝜌 → 𝜚 + ½)  
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Locally: true radius = distance from focus to actual trajectory; 
from ∞: observed perpendicular distance from focus 
 to straight line of sight larger than this true radius. 

 Laurent series at infinity: 

𝒓𝐩 𝒃⁄  (≍ Schwarzschild):  √(𝟏 − 𝟏 𝝆⁄ ) = 𝟏 −
𝟏

𝟐𝝆
 −

1

8𝜌2 −
1

16𝜌3 − 𝒪 (
1

𝜌4)  

In  https://henk-reints.nl/astro/HR-relativistic-motion-in-gravitational-field.pdf  
&  https://henk-reints.nl/HR-Newsteinian-mechanics.pdf , 
I derive the  correct  & exact 
Newsteinian  contraction factor: 

 
𝟐𝝆

𝟐𝝆+𝟏
 = 𝟏 −

𝟏

𝟐𝝆
 +

1

4𝜌2 −
1

8𝜌3 + 𝒪 (
1

𝜌4)  

Von Soldner unknowingly accurately predicted gravitational 
length contraction when tensor calculus did not yet exist! 

Bye bye'nstein... 
Note: Of course Von Soldner's solution cannot be exact since it presumes a Newtonian 
hyperbolic trajectory, implying an increasing/decreasing velocity towards/beyond 
periapsis, but Einstein's principle of the constancy of the speed of light prohibits such.  
However, Von Soldner found the very same factor as Schwarschild.  Don't you consider 
that strange?  Doesn't that make you rethink or even doubt the Schwarzschild solution? 

See  https://henk-reints.nl/astro/HR-flawed-black-hole-equation.pdf  
&  https://henk-reints.nl/astro/HR-True-Schwarzschild-Solution.pdf  
&  https://henk-reints.nl/astro/HR-acceleration-gravitation-geodesic.pdf   
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Although Von Soldner's work is titled: 

6 
On the deflection of a light ray from its rectilinear motion, by 

the attraction of a celestial body at which it closely passes by.7 

he actually found the hyperbolic trajectory of a small body 
under Newtonian gravitation by a heavy one, such that 

periapsidal velocity = speed of light. 

It implicitly renders the Schwarzschild radius 
as the minimal distance at that periapsidal velocity. 

Within it, the hyperbola should make a bend  > 180°. 
For a closer passage, a body needs to be superluminal . 

It was Einstein who found the latter to be impossible as 
a direct consequence of the constancy of the speed of light. 

Hence, under Newtonian gravitation, nothing can pass a mass closer than 
𝑟S  without impacting; no mass, nor light has sufficient angular momentum.  

 
6 https://de.wikisource.org/wiki/Ueber_die_Ablenkung_eines_Lichtstrals_von_seiner_geradlinigen_Bewegung 
7 https://en.wikisource.org/wiki/Translation:On_the_Deflection_of_a_Light_Ray_from_its_Rectilinear_Motion 

http://henk-reints.nl/
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Newtonian gravitation: 

Schwarzschild radius 

 =   infimum  of 
subluminal periapsis 

passages.  

http://henk-reints.nl/
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Emptyness ≔ 
absence of matter. 

Then  matter  &  empty space 
mutually exclusive, so a mass says: 

Here I am and I require & demand 
my proper Schwarzschild volume, 

so go away, emptyness, or I'll fill you! 

Might this be the actual cause of 
the expansion of the universe? 

Mass apparently pushes its surrounding emptyness away.  

http://henk-reints.nl/
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Nice    word: 

(pronounced  oom-deng-cun) 

Acquire/use another way of thinking, 
thereby putting old concepts aside! 

Emptyness 
cannot  be  filled  with matter, 
but it gets  pushed away  by it; 

this requires some kind of resilience. 
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Πᾰρᾰ ́ δοξος8: 

Increasing a volume 
decreases the density of its content, 

leaving less of the latter in each unit of volume, 
thus increasing its inner emptyness. 

Hence, if this content is pure emptyness, 
less thereof will be left in each unit of volume, 

while the total inner emptyness increases. 

Diluting emptyness increases it...  
 

8  In Γρεεκ, this is an adjective, so it means paradoxical or contrary to expectation. 

http://henk-reints.nl/
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Diluting emptyness increases it & 
densifying emptyness decreases it. 

Doesn't this  imply  instability? 

Yieldsn't  this a  run-away situation? 

Wouldn't  cosmic  expansion  or 
shrinkage  then  forever continue? 

Wouldn't expansion then generate   
more & more emptyness ? 

Hmm...          ,  the universe cannot be static.  It either expands or contracts. 
Isn't that precisely why  St.      Albert  conceived the cosmological constant?  

http://henk-reints.nl/
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 Just how matter says: Go away, emptyness, 
 emptyness says: Go away, matter. 

Emptyness and matter apparently repel one another. 
A mass would push surrounding concentric shells of emptyness outwards, 
radially compressing their thickness,  while their inner volume increases. 

With  𝐴 ∝ 𝑟2,  this radial  shell compression  then  dilutes  its emptyness by: 

Shell emptyness dilution: 𝝃 ≔ 𝐥𝐢𝐦
∆𝝔→𝟎

(
∆([𝝆(𝝔)]𝟑)

∆(𝝔𝟑)
=

[𝝆(𝝔+∆𝝔)]𝟑−[𝝆(𝝔)]𝟑

(𝝔+∆𝝔)𝟑−𝝔𝟑 ) 

Schwarzschildian: 𝝃𝐒(𝝆) =
𝟐𝝆𝟐

(𝟐𝝆−𝟏)√𝝆(𝝆−𝟏)
 𝜌 > 1,   𝜉S > 1 

Newsteinian: 𝝃𝐍𝐒(𝝆) =
(𝟐𝝆+𝟏)𝟒

𝟏𝟔𝝆𝟑(𝝆+𝟏)
 𝜌 > 0,   𝜉NS > 1 

both: lim
𝜌→∞

𝜉 = 1 

The farther away from a mass, 
the less diluted emptyness will be. 

See also:  https://henk-reints.nl/astro/HR-Deflected-light-stuff.pdf  
&  http://henk-reints.nl/astro/HR-Deflected-light-stuff-appendices.pdf .  

http://henk-reints.nl/
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Just how matter would push emptyness away, emptyness 
would push matter towards less emptyness, i.e. near 
other matter, where emptyness already has become more 
diluted due to the mere presence/vicinity of matter. 

Bodies are pushed together 
by their surrounding emptyness. 

Gravitation is the inevitable consequence of the 
obvious incompatibility of matter and emptyness. 

Emptyness  seems to  behave  like  ,  but  not matter9. 
Would the  absolute nothing  exist,  it would be  . 

 = nothing, but yet . 
Suggested name for this : 

 
 

9As a matter of fact, emptyness does matter, but it isn't matter & it does, no matter what, not matter what it is. 
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Old: New: 

 

 

Although seemingly rather unspecified, 
doesn't    kind of elegantly 

  gravitation?  
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Masses don't pull one another (Newtonian), but they're 
pushed together via the  dilution gradient. 

Einstein's curved spacetime & geodetic equation of motion 
merely rather inscrutably describe gravitation, NOT explain it. 

  presumably peristaltically squeezes masses along its 
dilution gradient towards other bodies, cf. surface tension. 

 

     

 
https://www.youtube.com/watch?v=Mcf7uSgB5B4 

BUT see https://henk-reints.nl/astro/HR-Quilida-pressure.pdf pp.8–9. 

Gravitational waves:  (longitudinal!)   dilution waves? 
Einsteinian longitudinal grav. waves would not transport energy!  ¿Qué?  

http://henk-reints.nl/
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Due to their  mutual incompatibility, 
mass  &    repel  one another. 

Mass  pushing    away  =  cosmic expansion; 
  pushing  mass  together  =  gravitation. 

Analogous to  Lex Tertia Isaaci Newtoni: 

Gravitation = (inward) counteraction 
of (outward) cosmic expansion. 

For nature is simple & does nothing in vain. 
De natuur is immers eenvoudig & doet niets voor de kat z'n viool. 

Albert Schweitzer: 

It is the fate of every truth to be an 
object of ridicule when it is first acclaimed. 

https://en.wikiquote.org/wiki/Albert_Schweitzer 

NL:  Ik geef er geen ene < > om als je mij Gekke Henkie noemt.  
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Some very wise scientists from the past: 
¶ Giordano Bruno was burnt at the stake  for his concepts like 

stars being suns with planets where life might exist, DAMN!; 
¶ Galileo Galilei was sentenced to lifelong house arrest  for saying 

(observation based) Earth orbits the sun;  e pur si muove, DAMN!; 
¶ Ignaz Semmelweis was disregarded, dismissed & ignored when he 

prevented cadaverous poisoning (thus saving many lives) by letting 
doctors frequently & properly wash their hands, DAMN!; 

¶ Gregor Mendel was ignored & ridiculed 
for his (observation based) findings regarding genetics, DAMN!; 

¶ Ludwig Boltzmann was severely disrespected 
for postulating the existance of atoms, DAMN!; 

¶ Alfred Wegener was totally ridiculed 
for his (observation based) theory of continental drift, DAMN!; 

¶ Subrahmanyan Chandrasekhar was severely critisised & 
obstructed  by Arthur Eddington's narrow-minded vision, DAMN!; 

¶ You may consider me stupid.  So be it.  Beati pauperes spiritu; Matthew 5:3. 

Major majority of mankind:    
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As far as I'm concerned, I think I now 

UNDERSTAND 
gravitation 

in a physical way. 

 dilution gradient.  
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But I do not 
really apprehend 

 

     
  

http://henk-reints.nl/


HR/20260504T2346 Deflection of light passing a mass p.28/50 

Created: 2023-05-28 Copyright © 2023..2026, Henk Reints, MSc. http://henk-reints.nl 

MAYBE you consider 

 
rather speculative, 

against my own principle: 

assumptions always sprout from nescience; 
hence, they have nothing to do with science. 

However, it directly follows from the definition: 
emptyness ≔ absence of matter. 

A definition is to be considered 
 a truth as long as one sticks to it.  
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Newtonian gravitation: 

 
𝑭𝒈,𝐍

𝒎
=

−𝑮𝑴

𝒓𝟐 =
−𝑟S𝑐2 2⁄

𝑟2 =
−𝑐2

2𝑟S

𝑟S
2

𝑟2 =
−𝑐2𝑐2

2∙2𝐺𝑀

1

𝜌2 =
𝑐4

4𝐺𝑀

−1

𝜌2  

 𝓕𝒈,𝐍 ≔ (4𝐺𝑀

𝑐4 =
𝜅𝑀

2𝜋
=

4𝑀𝑐

𝐿P
)

𝐹𝑔,N

𝑚
=

2𝑟S

𝑚𝑐2 𝐹𝑔,N =
−𝟏

𝝆𝟐  (𝐿P =
𝑐5

𝐺
=  Planck luminosity) 

Newsteinian  dilution gradient, i.e. radial derivative: 

 𝜉NS(𝜌) =
(2𝜌+1)4

16𝜌3(𝜌+1)
 ∴ 

𝒅𝝃𝐍𝐒

𝒅𝝆
=

−(𝟐𝝆+𝟏)𝟑(𝟐𝝆+𝟑)

𝟏𝟔𝝆𝟒(𝝆+𝟏)𝟐  

Laurent series @𝜌 = ∞ (converges when |𝜌| > 1: 

 
𝒅𝝃𝐍𝐒

𝒅𝝆
=

−𝟏

𝝆𝟐 −
1

𝜌3 −
1

4𝜌5 + 𝒪 (
1

𝜌6) 

: 
𝒅𝝃𝐍𝐒

𝒅𝝆
= 𝓕𝒈,𝐍 −

1

𝜌3 − 𝒪 (
1

𝝆𝟓) Looks good! 

Schwarzschildian: 𝒅𝝃𝐒

𝒅𝝆
=

−𝝆𝟐(𝟒𝝆−𝟑)

(𝝆(𝝆−𝟏))
𝟑 𝟐⁄

(𝟐𝝆−𝟏)𝟐
 

 
𝒅𝝃𝐒

𝒅𝝆
= 𝓕𝒈,𝐍 −

7

4𝜌3 − 𝒪 (
1

𝝆𝟒) Seems plausible as well, 

 BUT: https://henk-reints.nl/astro/HR-flawed-black-hole-equation.pdf  
 & https://henk-reints.nl/astro/HR-True-Schwarzschild-Solution.pdf  
 & https://henk-reints.nl/astro/HR-acceleration-gravitation-geodesic.pdf . 
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Gravitational force.  
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Newsteinian dimensionless potential: 

 𝚽𝐍𝐒 = ∫ (
𝑑𝜉NS

𝑑𝜌
) 𝑑𝜌

∞

𝜌
= 𝜉NS]𝜌

∞ = 𝜉NS(∞) − 𝜉NS(𝜌) = 𝟏 − 𝝃𝐍𝐒(𝝆)  
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Please note:  
𝒅𝝃𝐍𝐒

𝒅𝝆
  &  𝚽𝐍𝐒  at short 

distance are pseudo gravitation. 

Their effect is stronger gravity than 

Newtonian, due to Special Relativity only. 

E.g. it becomes more difficult to achieve 
the required orbital velocity, so a body falls 

down earlier, merely thinking gravity is stronger. 

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

http://henk-reints.nl/
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The fabric of spacetime 
is not a physical entity at all, 

but merely a fully abstract concept that 
"exists" within the human mind only! 

Frame dragging?  There exists no frame! 
In rather low orbit w.r.t.  𝒓𝐒 ,  a planet feels near half 

of gravitating body strongerer than its far half, 
pulling gravicentre away from barycentre & centroid. 

IF gravitating body has own axial rotation, gravicentre 
seemingly has own "orbit", hence pulls planet along. 

It's not similar, but identical to a gravitational slingshot, 
cf. Voyagers I & II. 

THIS is physics instead of mathemagical abstractadabra.  
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It seems necessary 
rotating gravitating body 

is not a material continuum, 
which it of course isn't. 

Made of particles, right? 
One of those is closest to orbiting body 
and drags it along until it "looses grip" 

and the next atom will take over. 

THAT is how frameorbiter dragging works. 
THIS is physics instead of mathemagical abstractadabra.  
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Does   
deflect light? 

If so, how? 
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According to Newtonian mechanics, 
an approaching body accelerates to a maximum speed 

at periapsis and then decelerates back to "normal". 

But, according to Einstein, 
polite light does not do such naughty things. 

Hence, it has a  smaller periapsidal value  than expected. 

Therefore, the speed of light would effectively decrease in 
agreement with   dilution  in the proximity of a mass! 

IF  𝝃 > 𝟏  would behave as a refractive index, then  thinner    
would be an optically  denser  medium,  similar to a normal lens. 

A numerical ray trace (eikonal eqn.) with  𝒏 = 𝝃  did 
correctly  render  twice  's solution!             

See http://henk-reints.nl/astro/HR-Deflected-light-stuff.pdf . 

 dilution  𝝃  is a  refractive index field.  

http://henk-reints.nl/
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Every answer yields a new question. 

What on Earth in the cosmos is ? 

I have always rejected  virtual particles 
because they have, like  , 

not been deduced from ascertained truths. 
Casimir effect confirms thought-up vacuum energy?  CONFIRMATION BIAS! 

It confirms his original derivation:  relativistic Van der Waals forces! 

Doesn't aforementioned paradox imply    must be 
continually generated to sustain  expansion  of  universe? 
Does    agree with  virtual particles? 

I certainly do not want to 
reintroduce the  luminiferous ether, 

which also has not been deduced from any truth.  
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What is ? — continued 

Might it be the Higgs field? 
By the way:  I claim this does not give  particles  their  mass, 

but  mass  (Newton, Principia, Def. I:   = amount of matter) 

its  inertia  (Newton, Principia, Def. III:  = innate force 
to resist any change in the state of motion). 

BIG mistake:  saying  mass  when  inertia  is meant. 

However, it's a pleasure to be so 
clever to never ever make an effort 

to endeavour whatever measure 
of a  fabrication   or  concoction. 

All assumptions sprout from nescience; 
hence, they have nothing to do with science.  

http://henk-reints.nl/
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But, as said,  dilution appears 
to be a refractive index field. 

Have you noticed it essentially 
also is the gravitational potential? 

Gravitational potential akin to refractive index? 

But doesn't — in this case — refraction apply 
to light, an electromagnetic phenomenon, 

as discovered by Maxwell? 

Might this imply 
SOME kind of CORRELATION between 

GRAVITATION & ELECTROMAGNETISM? 
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Just a thought of mine about 

inertia: 
 might render 

some kind of resistance 
(but I don't yet see how) 

that's proportional to 
a body's acceleration, 

hence nought in case of 
uniform motion straight ahead 

(Newton's 1st & 2nd laws).  
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When cosmos still very compact: 

hardly any emptyness, hence no gravity, 

so all mass easily escaped BB. 

 𝐺 ≈ 6.67430 m3/kg /s2  

 ≔ available volume per mass 
(Quilidity, degree of emptyness;  NL: leegheid vs. leegte) 

https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf ,  p.89 (as of 2024-12-13): 

𝑮𝑴𝐔 =
𝝅

𝟐𝟒
𝑽̈𝐔   ∴   𝑮 =

𝝅

𝟐𝟒
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I dare to PRESUME that, due to a lack of emptyness, 
negligible gravitation exists inside baryonic matter. 

E.g.  ~zero gravitation inside neutron stars & 
yet they stay together due to gravity.    outside 

(not inside) them just pushes the whole bunch together. 

And wasn't the Schwarzschild sphere 
an optical illusion as perceived from infinity? 

A blown up point with no meaningful interior? 
Then it cannot contain any , can it? 

There would be no gravity 
inside the Schwarzschild sphere! 

Neither would there be any radial dependency 
of whatever quantity to be calculated with. 
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https://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf : 

3-spherical cosmos (𝑫𝐇 = 𝑫𝑨 = 𝝅𝑹𝟑𝐒): 

 𝑉U =
2𝑐3

𝜋𝐻3 ≈ 1.4081 × 1078 m3 ≈ 1663 Gly3  

 𝑀U ≈ 8.77 × 1052 kg 

 𝑁U ≈ 5.24 × 1079 

Current quilidity: 

 U ≈ 1.605 × 1025 m3/kg 

 ≍ 𝑅sphere ≈ 156 480 km (per kilogram); 

 U ≈  26.87 liter/atom.  
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Schwarzschild distance: 𝑫𝐒,𝐔 ≔
𝟐𝑮𝑴𝐔

𝒄𝟐  (of entire universe) 

This does NOT imply the universe is a black hole!  It's a 3-sphere! 

Cosmological Principle: 
Ignoring details, the universe is homogeneous & isotropic. 

The cosmos essentially is the same everywhere. 
If two different characteristic distances would exist, 

the cosmos would have at least two different regions: 
inside or outside the smallest of them. 

Wouldn't this severely violate said homogeneity? 

It must be that: 𝑫𝐒,𝐔 = 𝑫𝐇 = 𝑫𝑨 

i.e.: 
2𝐺𝑀U

𝑐2 =
𝑐

𝐻
 

yielding: 𝑴𝐔 =
𝒄𝟑

𝟐𝑮𝑯
≈ 8.77 × 1052 kg  
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Volume of universe (i.e. 3D-surface of 3-spherical cosmos): 

equals: 𝑽𝐔 =
𝟐𝑫𝐇

𝟑

𝝅
=

𝟐𝒄𝟑𝒕𝐇
𝟑

𝝅
 

then: U =
𝑽𝐔

𝑴𝐔

=
𝟐𝒄𝟑

𝝅𝑴𝐔

𝒕𝐇
𝟑  

PRESUMING: both:  𝑴𝐔  &  𝒄  fundamentally constant, 
 i.e.  do not change while time progresses: 

  is not a conserved quantity 

as well as: 𝑴𝐔 =
𝒄𝟑

𝟐𝑮𝑯
    ∴     𝑮 =

𝒄𝟑𝒕𝐇

𝟐𝑴𝐔
  ∝ 𝒕𝐇 

cf. p.42:    very compact early cosmos 
→  no emptyness  →  no gravity 

→  easy escape  from  pre-BB-blob!  

http://henk-reints.nl/


HR/20260504T2346 Deflection of light passing a mass p.48/50 

Created: 2023-05-28 Copyright © 2023..2026, Henk Reints, MSc. http://henk-reints.nl 

1. Emptyness and matter are mutually exclusive;  

2. this intolerance causes them to effectively repel one another; 

3. hence, a mass "pushes" its surrounding emptyness outwards,  
thus diluting it more and more as it is closer by; 

4. similarly, emptyness pushes mass towards thinner emptyness; 

5. therefore, emptyness pushes masses towards each other; 

6. this is what we call gravitation. 

7. Light cannot deviate from the very speed of light, 
so its periapsidal velocity stays below what Kepler's laws prescribe; 

8. this slowdown effectively acts as a breaking index, proportional 
to the dilution of emptyness, causing light to get refracted 
towards a mass, as if it were (gravitationally) attracted; 

9. this causes autolensing, an optical illusion seemingly enlarging space 

used by a mass, which in fact is the pushing away of emptyness.  

10. Gravitation is a direct effect of the constancy of the speed of light 
combined with the incompatibility of matter & emptyness.   
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Less-diluted,  i.e. thicker   
outside an orbit pushes a mass inward, 

 

thus avoiding planets going off the rails.  
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Deflection of light: 

 
Observed Einstein ring = a fact 

     Deflection of the mind: 

 
Senseless fabricated precious crap 

Please read more details in: 
http://henk-reints.nl/astro/HR-Deflected-light-stuff.pdf  

& https://henk-reints.nl/astro/HR-Pondering-Quilida.pdf  
& https://henk-reints.nl/astro/HR-Quilida-pressure.pdf . 
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