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George Berkeley (1685-1753): 

Esse est percipi. 
To be is to be perceived. 

HR: observation of an event ≔ 
interaction that occurs 

if and only if the event takes place. 

 exist ≔ being observable, able to interact; 

 fact ≔ a verifiabl{y|e} observed phenomenon; 

 reality ≔ all that exists; the entirety of all facts 
   (i.e. observable & observed reality). 

There exists no observational evidence of anything unobservable. 
Physics is about reality & not about brainchildren.  
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"Existance postulate": 

An entity cannot exist unless it is able 
to fully manifest all of its properties. 

Based on common sense, essentially refines definition of exist. 

∴   
An entity having any spatial property requires 
a minimal amount of space in order to exist. 

An entity having mass has at least two spatial properties: 
its Schwarzschild radius and its Compton wavelength. 

∴ 
A mass requires more than zero space in order to exist. 
We could (re)define size as this minimally required space. 
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Schwarzschild volume = sphere with diameter  = 2𝑟S : 
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Compton volume = sphere with diameter  = 𝜆C  ("Compton dipole"): 
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 ≈ 𝟐𝟕. 𝟐𝟕𝟕𝟓𝟔 µg  (CODATA 2018). 
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Seems more fundamental than Planck mass & length.  
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But Schwarzschild-Compton density & pressure 

seem hilariously laughably ridiculously gargantuan: 
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𝟖𝝅𝒉𝑮𝟐 ≈ 𝟗. 𝟕𝟗𝟑𝟎𝟑𝟖 × 𝟏𝟎𝟗𝟒 kg/m3  

𝒑𝐒𝐂 ≔ 𝝆𝐒𝐂 ∙ 𝒄𝟐 ≈ 𝟖. 𝟖𝟎𝟏𝟓𝟒𝟑 × 𝟏𝟎𝟏𝟏𝟏 Pa. 

 

Diameters of proton (1.6826 fm) & neutron (~1.6 fm) slightly exceed 
their respective Compton wavelengths (1.3214 fm  &  1.3196 fm).  
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Compton density & pressure of proton (the only stable baryon): 

𝝆𝐂,𝐩 ≔
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𝒑𝐂,𝐩 ≔ 𝜌C,p ∙ 𝑐2 ≈ 𝟏. 𝟐𝟒𝟒𝟑 × 𝟏𝟎𝟑𝟓 Pa 

(neutron:  1.3921 × 1018 kg/m3  &  1.2512 × 1035 Pa). 

Do you know the observed internal pressure of a proton? 

It is of  𝒪(𝟏𝟎𝟑𝟓 Pa)[1] 

Even strong nuclear force does not crush nucleons 
inside atomic nucleus, does it? 

At neutron Compton density, 𝑚SC would have a diameter of ~3.345 nm. 

                                                           
1 Burkert, V.D., Elouadrhiri, L. & Girod, F.X. The pressure distribution inside the proton. Nature 557, 396-399 (2018). 
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