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Abstract Using the relation proposed by Weinberg in 1972,
combining quantum and cosmological parameters, we prove
that the self gravitational potential energy of any fundamen-
tal particle is a quantum, with physical properties indepen-
dent of the mass of the particle. It is a universal quantum of
gravitational energy, and its physical properties depend only
on the cosmological scale factor R and the physical con-
stants /2 and c. We propose a modification of the Weinberg’s
relation, keeping the same numerical value, but substituting
the cosmological parameter H/c by 1/R.
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Weinberg (1972) advanced a clue to suggest that large num-
bers are determined by both, microphysics and the influence
of the whole universe. He constructed a mass using the phys-
ical constants G, h, ¢ and the Hubble parameter H. This
mass was not too different from the mass of a typical ele-
mentary particle and is given by

m=~HWH/Ge)'? )

We consider also a general elementary particle of mass m.
The self gravitational potential energy E of this quantum of
mass m (and size its Compton wavelength //mc) is given by

E, = Gm?*/(hi/mc) = Gm>c/h )
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Combining (1) and (2) we can eliminate the mass m to ob-
tain

E,~hH 3)

This expression has an important quantum-cosmological in-
terpretation. We know today that the cosmological scale fac-
tor R is of the order of ct, t the age of the universe (Alfonso-
Faus 2011). In this reference (Alfonso-Faus 2011) the cos-
mological scale factor R is obtained in terms of the cosmo-
logical time ¢ as

R(x)/R(1) = [2x/(3 — x)1*/* 4)

where x = t/1p is the dimensionless parameter for cosmo-
logical time in terms of the present age of the universe #y.
For t =19 we have x = 1. R(1) in (4) is the present value of
the cosmological scale factor. The following Fig. 1 gives the
graphical plot of this cosmological scale factor R(x).

In this plot of R(x) versus x we see that there is an almost
linear expansion law from x = 0 to about x = 1.4. A series
Taylor expansion of (4) around x = 1 (today) gives

R(x)/R(1) =1+ R'(1)/R(1)(x — 1)/1;
+R'()/RD(x = 1)/21+ - 5)

Substituting the derivatives of R(x) from (4) into (5) we get
R(xX)/ R ~x+ (x—1?/4+0x —1)3 (6)
The speed of expansion is then
Rx)/RH~1+(x—1)/24+0(x—1)2

=(+x)/2+0x—1)? (7)
The acceleration is then

R'(x)/R(H)~1/24+ O0(x — 1) ®)
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