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Abstract. 

 

It is easy to show how Eddington’s number (the number of protons 

and electrons in the Universe) and the mass of the Universe are 

related to the gravitational fine-structure constant, and how, via 

the postulate of a ‘gravito-electric’ current, all three may permit 

the unification of gravitation with electromagnetism and vice versa. 
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(1). Introduction. 

 

In two recent papers (Blaber, publication pending [1,2]) the present 

author has outlined an argument which may be broadly summarised 

thus: Eddington’s number (Eddington, 1938, XI, pp.170-186 [3]), 

which is the total number of protons in the observable Universe, and is 

equal to the total number of electrons in our Universe, in order to ensure 

it is electrically neutral, may be taken to be equal to the square of the 

reciprocal of the gravitational fine-structure constant, αG (Davies, 1982, 

Table 3, p.39 [4]). This constant is the gravitational analogue of the 
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fine-structure constant, α = e2/4πε0ℏc, and is equal to Gmp
2/ℏc. Its 

reciprocal is equal to (Mp/mp)
2, where Mp is the Planck mass, given by 

(ℏc/G)½. 

 

(2). Development of the Argument. 

 

It follows, of course, that the square of this reciprocal is (Mp/mp)
4 = 

2.8667569 × 1076, which we may take to be Eddington’s number, NE. 

If we then multiply that by the ratio mp
2/me, we obtain a value for the 

mass of the observable Universe, M: 

 

M = NEmp
2/me = MP

4/mp
2me = MP

2/αGme = 8.80435 × 1052 kg . 

(1) 

 

The current age of the Universe, t0, as determined empirically by 

Aghanim et al (2020, Table 1, p.7 [5]), is ~13.8 billion years. The time 

it would take light to traverse the Schwarzschild radius, RS, of a black 

hole with mass M is given by: 

 

tS = RS/c = 2GM/c3 = 2ℏ2/Gmp
2mec = 13.83134 billion years . 

(2) 

 

This suggests that our Universe is, in fact, a black hole, with t0 < tS, and 

a maximum remaining expansion-time of no more than ~313.4 million 

years, and – given its entropy, determined by the Bekenstein-Hawking 

equation (Bekenstein, 2008 [6]) – probably considerably less (Blaber, 

[2], op.cit.). For advocates of black-hole cosmology, see references in 

[2]. 

 

(3). Implications for Unification of Forces. 

 

The gravitational fine-structure constant features in an equation the 

present author has proposed (Blaber, op.cit. [1]) in relation to the 

unification of gravitation and electromagnetism, where he argues that 

such unification requires the existence of a ‘gravito-electric’ current: 

 



Eddington’s Number, the 

Mass of the Universe and 

Unification. 

  

 

 3  

 

IG = (mp
2c/ℏ).|(G/μ0)

½| = (mp
2/μ0ℏ).|(G/ε0)

½| = 5.79613 × 10-14 A . 

(3) 

 

This would be related to the fundamental electric charge, e, by e/IG = 

2.76422 × 10-6 s, and its inverse, 361.7657 kHz, corresponding to a 

wavelength of 828.6923 m. 

The magnetic force induced between two of these currents would 

be equal to: 

 

Fm = μ0IG
2 = Gmp

4c2/ℏ2 = 4.2217 × 10-33 N . 

(4) 

 

The smallest force ever measured in an experiment is 42 yoctonewtons 

– that is, 4.2 × 10-23 N – at the Lawrence Berkeley National Laboratory 

in California in 2014 (Yarris, 2014 [7]; Schreppler et al, 2014 [8]). This 

is, of course, ten orders of magnitude larger than the force given by 

equation (4). 

 

(4). Conclusion. 

 

To summarise: if the argument presented above, and in [1] and [2] is 

correct, the cosmos is an enormous black hole, and we, as observers, 

are at the centre of it. We can dismiss the so-called ‘Copernican’ or 

‘cosmological’ principle (Barrow, 1989 [9] and refs. therein), for the 

following simple reason: he cites Milne (1935 [10]),  

 

‘Not only the laws of nature, but also the events that occur in 

nature, the world itself, must appear the same to all observers, 

wherever they may be.’ 

 

This provokes an obvious question: What observers? We are in no 

position to assume there are any other observers apart from ourselves, 

here on Earth, although we can speculate about their possible existence. 

The Search for Extraterrestrial Intelligence (SETI) has been operating 

for many years now, but has provided no evidence of radio-possessing 

intelligent life elsewhere in the Universe, tending to confirm the so-
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called Fermi ‘Paradox’ (Drake, 2011 [11]; Wright, 2022 [12]; 

Armstrong and Sandberg, 2013 [13] – these authors noteworthy 

because they disagree with the present one about the feasibility of 

intergalactic space-travel). Nor are we in any position to say how the 

Universe would look from a position remote from Earth – say the 

Andromeda Galaxy – because that is 2.2 million light-years away, and 

we can never get there (but see [13]), in order to see for ourselves. 

The likelihood is, in fact, that any putative advanced technological 

‘civilisations’ such as our own may well end up doing what our own 

threatens to do to itself, well before it becomes capable of interstellar 

spaceflight, let alone the intergalactic variety – namely, destroy 

themselves, by one means or another, through their own folly. It is a 

melancholy thought – but one which we must confront, if we seek to 

preserve our species, and ensure it has a future. 
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