Squaring the Eqgs.(4) and (7) and
comparing the result, we find the
following correlation between

gravitational energy and momentum :
2

E
C—g = p® +m,’c’. (19)

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

H, =c/p®+m,c®. (20)

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 Schrodinger 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
21,2
=M hsi23. (2)
8mgL
Note that the term h2/8mg L2

(energy) will be minimum for
L=L,, Where L., isthe maximum

edge length of a cubical box whose
maximum diameter

d,.. =L.3 (22)

6

is equal to the maximum length
scale of the Universe.

The minimum energy of a
particle is obviously its inertial
energy at rest mc’=mc?.
Therefore we can write

n*h*
=m,C
sm,Lz, °
Then from the equation above
follows that
nh
m,=+——— 23
° Tl 8 (23)

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

h
==

g(min) oL, Js
The relativistic gravitational mass

m

(24)

M, :‘mg [1-v?/c2)*|, defined in
the Egs.(4), shows that
Mg(m/’n) = ‘mg(m/n)

(25)

The box normalization leads
to the conclusion that the

propagation number k = ‘R‘ =2/ is
restricted to the valuesk = 27n/L .

This is deduced assuming an
arbitrarily large but finite cubical box

of volume L® [8]. Thus, we have
L=nA

From this equation, we conclude
that

Lmax
Ny =
Amin
and
I—min = nmin/1min =/1min

Since n,,=1. Therefore we can
write that
L

From this
conclude that

I-min
equation we

(26)
thus

mex — Nimex



L= anin (27)
or
L
L = —mx 28
- (29

Multiplying (27) and (28) by +/3 and
reminding that d = Lv/3, we obtain

d=nd or d=-m™ (29

min

Equations above show that the
length (and therefore the space) is
quantized.

By analogy to (23) we can
also conclude that

Ny N
M =& 30
g(max) CLmin\/g ( )
since the relativistic gravitational

mass, M, :‘mg(l—vz/cz)_%, is

just a multiple of m,.

Equation (26) tells us that
Lin = L/ Nuex - Thus EQ.(30) can
be rewritten as follows

glmax CLmax\/é
Comparison of (31) with (24) shows
that
= n2

max

m

M g(min) (32)
which leads to following conclusion
that

g(max)

M, = n2|mg( (33)

min)

This equation shows that the

gravitational mass is quantized.
Substitution of (33) into (13)

leads to quantization of gravity, i.e.,

GMg =n?| - G‘mg(m/’n) —
(Frax /1)

=n ‘ gm/'n (34)

From the Hubble's law follows that

whence

Vmax _dmax

Vmin dmin
Equations (29) tell us that

doex/Aiin = Neax-  Thus the equation
above gives

\V
Vo= M 35
min nm ( )
which leads to following conclusion
V
V = __max_ 36
x (36)

this equation shows that velocity is
also quantized.

From this equation one
concludes that we can have V =V__,
or V=V, /2, but there is nothing in
between. This shows clearly that
V, .« cannot be equal to ¢ (speed of

light in vacuum). Thus, it follows that

n=1 V=V _
n=2 V=V,_/2
n=3 V=V,/3 Tachyons
n:nX_l V_Vmax/(nx_l)
n=n, V=V,/n=¢c <
n=n+1 V=V_/(nh+1) Tardyons
n:nX+2 V_Vmax/(nx+2)

where n, is a big number.

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 Cc can
be used as a reference speed, to which
we may compare any speed V, as
occurs in the relativistic factor

y1-V?/&. Thus, in this factor, ¢



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 x° of

space-ime is now  Xx°=V_t
(xX=ct is then obtained when
V, .« — C). Substitution of V= nV:r'(I:I)
into this equation
yieldst =x°V__ = (Zl/nﬁ)(xo/l). On the
other  hand, since V = Hl and
V=V,/n we can write that

| =V, A /n.Thus (/1) = A(nt) = A,
. Therefore we can finally write
t:(]/nH)(XO/I):tm/n
which shows the quantization of time.
From Egs.(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 H; :

H, =c/p” + M, ¢’ (38)

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

H, -H, =24H, (39)
where AH ,is the variation on the

inertial Hamiltonian or inertial kinetic
energy. A momentum variation A4p

yields a variation 4H ; given by:

A, = |(p+2pf +myct - [ +mic (40
By considering that the particle is
initially at rest(p :O). Then Egs. (20),
(38) and (39) give
respectively: Hy =mc”, H =m and

2
Ap 2
1+ -1
(28] -

By substitutingH,, H;and AH; into
Eq.(39) we get

(57)

AH, =

m, =m,— 1+(%j —1ims. (41)

This is the general expression of
correlation between the gravitational
and inertial mass. Note that

forAp > mioc(\/g/Z), the value of m,

becomes negative.
Equation (41) shows that m,

decreases of Am, for an increase of

Ap . Thus, starting from (4) we obtain

(mg - Am, ) \
1-(v/c)

By considering that the particle is

initially  at rest(p:O), the equation
above gives

p+Ap =

Ap = (mg _Amg)v
1-(v/c)
From the Eqg.(16) we obtain:
E, =2E, ~E =2E, —(E, +ZE )=E, -4
However, EqQ.(14) tells us that

-E =/, what leads toE,=E,+/
ormy =m +Ar@. Thus, in the expression
of Ap we can replace (mg —Amg)

bym,,ie.,
Ap = m, V
1-(v/c)
We can therefore write
Ap _ V/C (42)

MeC  1-(v/c)
By substitution of the expression above
into Eq. (41) we thus obtain:

m, = m, —2[(1—V2/02)_2 -1}% (49
ForV=0 we obtainmm, =m,. Then

My(min = Mo{min
Substitution of m into the

g(min)
quantized expression of M (Eqg. (33))
gives

Mg = nzmo(min)

Where is the elementary

m 0(min)



