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IN the construction of a theory of elementary 
particles the question also arises as to the con­
nection between cosmological and local proper­
ties. [ !J It is not excluded that phenomena on a 
cosmic scale, such as, for example, the expansion 
of our part of the universe with a preponderance 
of particles, not antiparticles, and other facts, 
are connected with properties of elementary 
particles. [ z] 

Thus, the well known ratio of the neutron and 
electron masses 

e2 I 4nlic = 11137, g2 I 4nlic = 1375 
(1) 

allows us to introduce the idea of a universal mass 

mo = mN I (g2 I 4nlic) =me I (e 2 I 4nlic) = 1.25 · 10-25 g. 

(2) 

Taken together, the quantities m 0, c, h form 
a complete set of fundamental constants with inde­
pendent dimensions. By means of them we can in­
troduce in addition to the masses IDN and me 
associated with the strong and electromagnetic 
interactions a mass rna associated with the grav­
itational interaction. From dimensional consider­
ations we have 1l 

ma = Gmo2mo I lie= 4 · 10-66 g, 

G = 6.67 · 10-8 cm/g · sec 2 • 

The introduction of rna brings with it the 
validity of the Klein-Gordon equation for the po­
tentials T) 11 v of a weak gravitational field: 

{D- (mac I 11)2}rJ~tv = 0. 

The corresponding characteristic time 

(3) 

(4) 

H0 = moc2/n = 3.6 x 10- 18 sec-1 is practically iden­
tical with the well known experimental value of the 
Hubble constant H = 2.5 x 10- 18 sec-1. 

The fact that H0 can be associated with the 
Hubble constant also follows from the empty­
space Einstein equation with cosmological con­
stant: R 11 v = -i\0g11v. From this we get for a 
small perturbation oh 11 v == T7Jlv of a weak gravi-

tational field (h11 v = g 11 v - o11 v) the equation (4) 
with 

(mac I 11)2 = 2A.o I c2• (5) 

If we use the idea that the cosmological constant 
i\ 0 is connected with the Hubble constant by the 
relation[ 4J i\. 0 l'::; H2, we find H ::::; H0/21/ 2 = 2.5 
x 10-18 sec- 1. 

Because of the extreme importance of the 
problem, these curious relations between atomic 
and cosmological quantities should evidently be 
taken seriously. 

I take occasion to express my gratitude to Prof. 
D. Ivanenko for a discussion of this question. 

1 )The question of the mass of the graviton is also discussed 
in papers by a number of authors.['] 
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THE hydrogen atom beam maser[ l,Z] is a highly 
stable standard of frequency. In addition, it can be 
utilized in various physical experiments: precise 
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