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When does gravity not suffice to keep a spinning object together? 
(Below is not a general solution, but restricted to the object's equator.) 

Assume an object with some  mean density:     𝑀 = 𝜌𝑉 =
4𝜋

3
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Specific gravity  (gravitational acceleration)     
at its equator:     
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Equatorial centipetal acceleration:     
𝐹cp

𝑚
= 𝜔2𝑅  

Equating those renders:     4𝜋

3
𝐺𝜌 = 𝜔2 ∴ 𝝎𝐜𝐫𝐢𝐭 = √𝟒𝝅𝑮𝝆 𝟑⁄   

Above this  critical speed of rotation  𝝎𝐜𝐫𝐢𝐭,  gravitation  cannot yield sufficient  centripetal force. 
Hence, a loosely bound object would simply leave a spinning gravitating object, 

independent of either of the two  masses.  Only the gravitator's  density  is relevant! 
It implies that,  in order to keep the thing together,  a  density threshold  exists for the gravitator 

and/or some other cohesive force must exist,  such as molecular bonds and thelike. 

This  density threshold  or  critical density  equals:    𝝆𝐜𝐫𝐢𝐭 =
𝟑𝝎𝟐

𝟒𝝅𝑮
 

Simply applying the above to a  Newsteinian1  Compton neutronium black hole 
we obtain:   𝜔crit,C,𝑛 = √4𝜋𝐺𝜌C,𝑛 3⁄ ≈ 19728 s-1  ≈ 3140 rev/s  and an  equatorial velocity 

equal to:  𝒗𝐞𝐪 = 𝒄  (see appendix for derivation).  Isn't that nice?  A BH won't fly apart! 
Cf.  the fastest pulsar  PSR J1748−2446ad  spinning at  716.35 rev/s ≪ 3140 rev/s. 

During the last decade or so,  spacecraft visited some asteroids and we found out 
they mainly are clums of loose rubble that scarcely exceed said  critical density. 

Against expectation,  the  centrifugal force  (yes!  but according to 
Newton III,  it is a reaction force)  did not reshape it into an ellipsoid: 

 
Essentially, this  critical speed of rotation,  hence  critical density,  is nothing new. 

Didn't we already know by experience that things fly apart if they are spinning too fast? 

Let's check things for our own wonderful planet Earth. 

It revolves once every 24 hours,  yielding:     𝜔⊕ =
2𝜋

(24∙60∙60 s)
≈ 1.7453 × 10−3 s-1 

which in turn renders:     𝝆𝐜𝐫𝐢𝐭,⊕ =
3𝜔⊕

2

4𝜋𝐺
≈ 1.0896 × 10−3 kg/m3  

Its  mass  is:     𝑀⊕ ≈ 5.9722 × 1024 kg 
Its  radius  is:     𝑅⊕ ≈ 6371 × 103 m 

yielding a  mean density  of:     𝝆⊕ ≈
3𝑀⊕

4𝜋𝑅⊕
3 ≈ 5513 kg/m3  

so we (luckily) find:     𝝆⊕ ⋙ 𝝆𝐜𝐫𝐢𝐭,⊕  

which means we are safe! 

                      

 
1 See  https://henk-reints.nl/astro/HR-Newstein-corrected.pdf 

&  https://henk-reints.nl/astro/HR-Newsteinian-energy-escaping-light.pdf  

https://henk-reints.nl/
https://en.wikipedia.org/wiki/PSR_J1748%E2%88%922446ad
https://henk-reints.nl/astro/HR-Newstein-corrected.pdf
https://henk-reints.nl/astro/HR-Newsteinian-energy-escaping-light.pdf
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Appendix. 

Equatorial velocity  of a spinning  Newsteinian  Compton neutronium black hole: 
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3𝜔2 = 4𝜋𝐺𝜌  

∴ 𝒗 = √
4𝜋𝐺𝜌𝑐2

4𝜋𝐺𝜌
= 𝒄  

Simple comme incompréhensibibliothésaurier. 
But maybe too simple? 

If we use the  proper radius     
instead of the  expanded radius:     𝑅pr = 𝑅xp −

𝐺𝑀

𝑐2   

(hence the  expanded radius:     𝑅xp = 𝑅pr +
𝐺𝑀

𝑐2
  

becomes twice as large for said black hole) 

as well as the  proper density:     𝜌pr =
3𝑀

4𝜋𝑅pr
3 ∴ 𝑀 = 4𝜋𝑅pr

3 𝜌pr 3⁄   

hence (Newsteinian):     
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3 𝜌pr 3⁄
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and:     
𝐹cp

𝑚
= 𝜔2𝑅pr  

yielding:     𝜔2 = 4𝜋𝐺𝜌pr 3⁄   
we (of course) obtain essentially the same as what we found above. 
Since the final equation:     𝒗 = 𝒄  at  𝑅pr =

𝐺𝑀

𝑐2  
does not depend on any (variable) quantity,  but simply 
equals a  universal constant,  it should remain a truth. 

In  expanded space,  it would apply at the  Schwarzschild radius. 

Appendix 2. 

𝑇crit = 2𝜋 𝜔crit⁄ = √3 ∙ 4𝜋2 4𝜋𝐺𝜌⁄ = √3𝜋 𝐺𝜌⁄  

Earth:     𝜌 ≈ 5513 kg/m3  
     ∴ 𝑻𝐜𝐫𝐢𝐭 ≈ 𝟏. 𝟒 s 

Jupiter:     𝜌 ≈ 1326 kg/m3  
     ∴ 𝑻𝐜𝐫𝐢𝐭 ≈ 10320 s  = 𝟎𝟐:𝟓𝟐:𝟎𝟎  ≪ 𝑇♃ ≈ 09:55:33 

Sgr A*:     𝜌 =
3𝑐6

4𝜋𝐺3𝑀2 ≈ 7.993 × 106 kg/m3  

     ∴ 𝑻𝐜𝐫𝐢𝐭 ≈ 𝟑𝟕 ms 

Final note: 
ALL calculations in this document apply to spinning 

bodies that are held together by gravitation only. 
Atoms won't spin to pieces... 
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