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      Squaring the Eqs.(4) and (7) and 
comparing the result, we find  the 
following correlation between 
gravitational energy and momentum : 

( )19222
2

2
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c

E
g

g +=

The energy expressed as a function 
of the momentum is, as we know, 
called Hamiltonian or Hamilton's 
function: 

( )20222 .cmpcH gg +=
 
          Let us now consider the 
problem of quantization of gravity. 
Clearly there is something 
unsatisfactory about the whole 
notion of quantization. It is important 
to bear in mind that the quantization 
process is a series of rules-of-thumb 
rather than a well-defined algorithm, 
and contains many ambiguities. In 
fact, for electromagnetism we find 
that there are (at least) two different 
approaches to quantization and that 
while they appear to give the same 
theory they may lead us to very 
different quantum theories of gravity. 
Here we will follow a new theoretical 
strategy: It is known that starting 
from the Schrödinger equation we 
may obtain the well-known 
expression for energy of a particle in 
periodic motion inside a cubical box 
of edge length  L   [ 7 ]. The result 
now is  
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Note that the term 22 8 Lmh g  

(energy) will be minimum for 

maxLL =  where maxL  is the maximum 
edge length of a cubical box whose 
maximum diameter  

( )223maxmax Ld =
 

is equal to the maximum length 
scale of the Universe.  
          The minimum energy of a 
particle is obviously its inertial 
energy at rest 22 cmcm ig = . 

Therefore we can write  

2
2
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maxg
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Then from the equation above 
follows that  

( )23
8max

g
cL

nh
m ±=

whence we see that there is a 
minimum value for gm  given by 

( ) ( )24
8max

ming
cL

h
m ±=

 The relativistic gravitational mass 

( ) 2
1

221
−

−= cVmM gg , defined in 

the Eqs.(4), shows that  

( ) ( ) ( )25
minmin gg mM =

          The box normalization leads 
to the conclusion that the 

propagation number λπ2== kk
r

 is 

restricted to the values Lnk π2= . 
This is deduced assuming an 
arbitrarily large but finite cubical box 
of volume 3L  [8]. Thus, we have  

 
λnL =

 
From this equation, we conclude 
that  

min

max
max

L
n

λ
=

and 

minminminmin nL λλ ==
 
Since 1=minn . Therefore we can 
write that  

( )26minmaxmax LnL =
From this equation we thus 
conclude that  
 



 7

( )27minnLL =
or 

( )28
n

L
L max=

Multiplying (27) and (28) by 3  and 

reminding that 3Ld = , we obtain 
 

( )29
n

d
dorndd max

min ==

 
Equations above show that the 
length  (and therefore the space) is 
quantized.  
          By analogy to (23) we can 
also conclude that  

( ) ( )30
8min

max
max

cL

hn
M g =

since the relativistic gravitational 

mass, ( ) 2
1

221
−

−= cVmM gg ,  is 

just  a multiple of gm .  

          Equation (26) tells us that 

maxmaxmin nLL = . Thus Eq.(30) can 
be rewritten as follows  

( ) ( )31
8
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max
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cL
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M g =

Comparison of (31) with (24) shows 
that  

( ) ( ) ( )322
minmaxmax gg mnM =

which leads to following conclusion 
that 
 

( ) ( )332
mingg mnM =

 
This equation shows that the 
gravitational mass is quantized.  
          Substitution of (33) into (13) 
leads to quantization of gravity, i.e., 
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From the Hubble's law follows that  

 
( )2maxmaxmax dH

~
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V ==

 
( )2minminmin dH

~
lH

~
V ==

whence  

min

max

min

max

d

d

V

V
=

Equations (29) tell us that  

maxminmax ndd = . Thus the equation 
above gives 

( )35
max

max
min

n

V
V =

which leads to following conclusion 

( )36
n

V
V max=

this equation shows that velocity is 
also quantized. 
          From this equation one 
concludes that we can have maxVV =  

or 2maxVV = , but there is nothing in 
between. This shows clearly that 

maxV  cannot be equal to c  (speed of 
light in vacuum). Thus, it follows that 
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           Then c  is the speed upper 
limit of the Tardyons and also the 
speed lower limit of the Tachyons. 
Obviously, this limit is always the same 
in all inertial frames. Therefore c  can 
be used as a reference speed, to which 
we may compare any speed V , as 
occurs in the relativistic factor 

221 cV− . Thus, in this factor, c  
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does not refer to maximum propagation 
speed of the interactions such as some 
authors suggest; c   is just a speed limit 
which remains the same in any inertial 
frame. 
           The temporal coordinate 0x  of 

space-time is now tVx max=0                

( ctx =0  is then obtained when 

cVmax → ). Substitution of ( )lH
~

nnVVmax ==  

into this equation 

yields ( )( )lxH
~

nVxt max
00 1== . On the 

other hand, since lH
~

V = and 
nVV max=  we can write that 

nH
~

Vl max
1−= .Thus ( ) ( ) maxtH

~
ntH

~
lx ==0

.  Therefore we can finally write 

( )( ) ( )371 0 ntlxH
~

nt max==
which shows the quantization of time. 
          From Eqs.(27) and (37) we can 
easily conclude that the spacetime is 
not continuous it is quantized.  
          Now, let us go back to Eq. (20) 
which will be called the gravitational 
Hamiltonian to distinguish it from the 
inertial Hamiltonian iH :  

( )3822
0

2
.cmpcH ii +=

Consequently, the Eq. (18) can be 
rewritten in the following form: 

( )392 igi HHH ∆=−
where iH∆ is the variation on the 

inertial Hamiltonian or inertial kinetic 
energy. A momentum variation p∆  

yields a variation iH∆  given by: 

( ) ( )4042
0

2242
0

22 cmcpcmcppH iii +−+∆+=∆
          By considering that the particle is 
initially at rest ( )0=p . Then Eqs. (20), 
(38) and (39) give 

respectively: 2cmH gg = , 2
0cmH ii =  and 
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By substituting gH , iH and iH∆  into 

Eq.(39) we get 
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This is the general expression of 
correlation between the gravitational 
and inertial mass. Note that 

for ( )250cmp i>∆ , the value of gm  

becomes negative.  
          Equation (41) shows that gm  

decreases of gm∆  for an increase of 

p∆ . Thus, starting from (4) we obtain 

( )
( )21 cV

Vmm
pp gg

−

∆−
=∆+

By considering that the particle is 
initially at rest ( )0=p , the equation 
above gives  

( )
( )21 cV

Vmm
p gg

−

∆−
=∆

From      the      Eq.(16)     we  obtain:  
( ) iiiiiiig EEEEEEEE ∆∆ −=+−=−= 0000 22

However, Eq.(14) tells us  that 

gi EE ∆∆ =− ; what leads to gig EEE ∆+= 0  

or gig mmm ∆+= 0 . Thus, in the expression 

of   p∆  we   can replace ( )gg mm ∆−    

by 0im , i.e., 

( )2

0

1 cV

Vm
p i

−
=∆

We can therefore write 

( )
( )42

1 2
0 cV

cV

cm

p

i −
=∆

By substitution of the expression above 
into Eq. (41) we thus obtain: 

( ) ( )43112 0
22

0
2
1

iig mcVmm




 −−−=

−

For 0=V  we obtain 0ig mm = . Then 

( ) ( )minmin 0ig mm =
Substitution of ( )mingm  into the 

quantized expression of gM (Eq. (33)) 

gives 

( )min0
2

ig mnM =
Where     ( )min0im     is   the   elementary  


