
W ith  2 tab le s  

L . E G Y E D
D c p arn ic n t o f  G eophysics, E ö tv ö s  L o rá n d  U n iv e rs ity , B u d a p e s t 

R e c e iv e d 2 8 .  !). 1963.

8 U M M A B Y

A u th o r d iscusses th e  a s tro n o m ic a l a n d  geop h y sica l a sp e c ts  o f  th e  D ira c 's  cosm ology . 
I t  is show n  t h a t  th e  e x is ten ce  o f th e  rev ersib le  h ig h -p ressu re  phases in  a  D irac  cosm ology 
g ives a  v e ry  sim p le  e x p la n a tio n  fo r th e  o rig in  a n d  s t r u c tu r e  o f  S o lar sy s te m , a s  w ell a s  a  
q u a n ti ta t iv e  e x p la n a tio n  fo r th e  e x p an s io n  o f  th e  E a r th .  T h e  e x p an s io n  d e r iv e d  o n  th e  b a s is  o f  
th is  m odel is in  a v e ry  su rp ris in g  a g re e m e n t w ith  th e  d if fe re n t  o b se rv a tio n a l d a te  d e riv e d  
fro m  c o n tin e n ta l  su rface , decrease  o f  w a te r-c o v e re d  c o n tin e n ta l  a re a s  (p a laeo g eo g rap h ie  
m aps) slow ing  d o w n  o f  th e  E a r th 's  ro ta t io n  (a s tro n o m ica l a n d  p a leo n to lo g ica l o b se rv a tio n s) , 
a n d  energ ies. T h e  m o st p ro b a b le  ra d iu s  increase  d e riv e d  a m o u n t to  0 ,3 — 1,3 m m /y e a r

At the time when R  o 1 a n d E ö t v ö s  began his research work on 
gravity , mass a ttraction  v as  considered as a problem entirely solved. Never­
theless in such a  situation E ö t v ö s  attacked  the most delicate problems 
of gravity  and his outstanding result was the high-precision prove of the 
proportionality of inertial and gravitative mass. Besides th is prom inent 
result, however, which became the  basis of the theory of general rela­
tiv ity , he has carried out another m easurement with a more modest 
result. He determined the value of the gravity  constant. These two results 
of different character, however, met in a very interesting m anner in one of 
D i r a c ' s  suggestions. Namely, in 1938, D i r a c  came to  the conclusion 
th a t  the gravity  constant is a value decreasing in tim e proportionally with 
a tim e param eter of an order of m agnitude comparable with the age of the 
Earth of the Solar System. Before analyzing the geophysical and cosmolo­
gical consequences of this suggestion, let us emphasize its philosophical im ­
portance.

Our modern science is based on observations of only a few centuries old. 
In spite of this the physical laws arc applied to  geological, geophysical and 
astronomical problems for periods of several billion years. Now the question 
arises whether the supposition of the constancy of physical laws for such a
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tong period may be considered as correct ? As Newton's physics is not suitabtc 
for the description of phenomena of high velocity, moreover, the ciassica) 
ctectromagnetic theory is not aide to  describe the phenomena of microsystems, 
it is probable th a t ciassicai physics is not suitable to  describe phenomena 
having a duration equal to  the geological periods. D i r a c's result proves 
th a t  physical laws, if they  refer to  a time interval comparable witli the age 
of the universe, may depend on a tim e param eter, too.

In the following it will be shown th a t the supposition of the validity of 
1) i r a c's cosmology, in add it ion to  the existence of high pressure and dege­
nerated phases, is suitable to give a general explanation for geological-geo­
physical phenomena of a long duration, as well as a consistent explanation 
for the origin of the Solar System.

The existence of R a m s e y ' s  high pressure degeneration phases inside 
the Earth and the stars is equivalent, in the case of an E arth  of homoge­
neous composition, to the establishm ent th a t  the density inside the Earth 
is pressure dependent only. This conclusion together with D i r a c's ex­
pression results in the expansion of the E arth  and planets, t he rate of expan­
sion can be calculated from the known physical da ta  of the Earth and its 
value depends only on the tim e param eters oi D i r a c s equation. Table 1. 
contains the rate of radius increase in term s of the value the tim e param eter.
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Only two of the geological-geophysical observations supporting these data  
may be mentioned. The first is the decrease ot water-covered continental 
areas, a fact supporting the expansion of the Earth. The rate oi decrease 
of water-covered continental areas can be determined from palcogeographic 
maps. On the basis of this the rate of expansion may be derived, it amounts 
to 0.5 to  1,6 mmjycar. i. e. of the same order of magnitude as the theoretical 
value.

Another observation is connected w ith Middle-Devonian corals. On the 
basis of these fossils it has been shown th a t in the Middle-Devonian period 
the E arth  made 400 rotations during a whole revolution around the Sun. 
Conform to the constancy of the momentum of inertiae th is may be explained
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only as an increase of the Earth 's radius, with a yearly rate  of 0,7 mm/year. 
Taking into account that the year itseif was shorter, the rate  of radius in 
crease might have am ounted to  1,5 mm/year.

The agreement between theoretical and observed values is shown in 
Table 11
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According to a personal communication by Prof. P e t r o v a ,  K. r a m o v 
has determined the rate  of yearly radius increase of the E arth  from paleomag- 
netic measurements by a  method suggested formerly by me, (I960) and th is 
determ ination resulted in a rate  equal to the above data.

Concerning the problem of the origin of the Solar system the most deli­
cate question arises in connection with the d istribution of the angular momen­
tum . If  the constancy of the angular m omentum is applied to  any of the 
planets of the solar system, the following equation may be derived (J o r d a n, 
] unit -

where /  is the gravity  coeilicient, means the radius oi the planetary  orbit 
If  we accept the D ira c -e q u a t io n  /  =  a/i for the gravity  coefficient when 
.r is a constant and i a tim e param eter equivalent to  the age of the solar svsten 
then the following eouation may be w ritten:

(Â =  const.

This equation has the consequences th a t, in the beginning, the Sun con­
tained the mass of the planet. Namely, in the case of a corresponding small 
value of f, /?„ may have become arbitrarily  small. On the o ther hand, the 
planets could be originated from the Sun in the case of the validity of D irac's 
equation only.

Moreover, if we accept the existence of highpressure degenerated phases 
— and the existence of white dwarfs are supporting this supposition — then 
Dirac's expression is suitable to give a very simple explanation for the origin 
of the solar system. I t  may be shown on the basis of the constancy of angular 
momentum of the system th a t — neglecting a common factor — the value 
of mass a ttraction  exerted on the equator of the Sun has a form of /i//. while 
th a t of the centrifugal force the form of the function + Therefore, it is 
clear th a t  there was an instan t when the centrifugal force and the mass 
attraction  on the equator of the Sun became equal and a weightless mass
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T h eore tical 0,3 i,0
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Slowing dow n o f th e  H a rth 's  ro ta tio n 0,6 1,3
E a rth q u a k e s  an ti m ag m atic  a c tiv ity -  0,3 -  1,0



ring ha-s formed around it, and coagulated into a planet as a result of some 
smaller perturbations. On the residual mass of the Sun th is phenomenon 
iterated  bu t in longer and longer periods, while it ceased altogether in the 
interval where the decrease of mass a ttrac tion  was small. According to  this 
mechanism it is clear th a t  the planets are orbiting around the Sun in a plane 
coinciding with the equator of the  Sun and having the sanie direction of 
revolution. Moreover, this mechanism may be applied also to  the planets 
in a tim e interval of strong decrease of mass a ttraction . Therefore, the outer 
planets must have several satellites, while the inner planets (except Mars 
which is the most externa) among the inner planets) possesses no satellites. 
Finally, the mass of the separated parts of the Sun (i. e. the mass of the pla­
nets) is relatively small in comparison with the mass of the Sun.

These theoretical consequences, however, are in good agreement with 
the regularities observed in the Solar system. Moreover, the formation of 
m eteorites from small particles is a clear consequence of the above mechanism, 
as regards the possibility th a t, in case of the coagulation of rings into a planet, 
a dustlike residue could have remained is the surrounding space. Gravity 
showing in the beginning the characteristics of a strong interaction was suit- 
table to  collect this small particles by collision in meteorites or comets in a 
m anner suggested by Urey, bu t carried out in a strong field. These accretion 
phenomenon was, however, a secondary one and not the prim ary process 
of planet formation.

The equation =  const, has the consequence th a t the duration of 
orbiting around the Sun, i. e. the lenght of a ,,year" is in connection with time 
param eter in the following way: T =  In this case the lenght of a ,,year" 
400 million years ago, i. e. around the Middle-Devonian consisted of 303 con­
tem porary days, consequently, the length of the day in the case of 400 ro ta ­
tions derived from corals had a duration of 05,500 sec instead of 86,400 sec, 
which corresponds to  a very high angular velocity.

According to  the theory sketched above the distribution of angular 
momentum in the  planetary system may also be explained. At the formation 
of a planet the escaped mass had always the greatest specific angular momen­
tum  and, as a consequence of the high prim aeval angular velocity of the Sun, 
the relativistic mass of the escaped material was very large.

This relativistic mass, however, became slowly equal to  the statical 
mass as a consequence of the decrease of velocity following the increase of 
órbita .'rad ius, while the angular momentum did not change.

The above mechanism of the origin of the Solar system facilitates the 
comprehension of the high num ber of binary stars in our galaxy, too.

I t may be concluded th a t  phenomena having a duration comparable 
w ith the age of the universe may be explained only on the basis of laws similar 
to 1) i r a  c's hypothesis.
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