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Abstract 
In this article we show that the description of the gravitational field as a cloud 
of g-information implies the phenomenon of “gravitomagnetic” or “gravita-
tional waves”1 and that accelerated mass particles and radioactive decay are 
sources of such waves. It is also shown that a gravitomagnetic wave propagat-
ing in a certain direction can be understood as the macroscopic manifestation 
of a spatial sequence of informatons whose characteristic angle is fluctuating 
along that—with the speed of light—speeding “train”. Finally, it is shown that 
gravitomagnetic waves transport energy in the form of packages carried by 
informatons. These entities are called “gravitons”. 
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1. Introduction 

In the framework of the theory of informatons [1]-[5], a gravitational field is a 
dual entity, having a field- and an induction component ( gE  and gB ) simulta-
neously created by its common sources: time-variable masses and mass flows. It 
is the manifestation at the macroscopic level of a cloud of informatons: mass and 
energy less granular entities that—relative to an inertial reference frame—are mov-
ing with the speed of light and that are carriers of information referring to the 
position (“g-information”) and the velocity (“β-information”) of their emitter. 

The Maxwell-Heaviside [1] equations, that describe how a gravitational field 
( ,g gE B ) is generated and how it evolves in space and in time, imply fluctuations 
in its intensity that are propagating at the speed of light as waves outward from 
the source of that field. 

 

 

1Both terms refer to the same phenomenon. 
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More specifically, from the postulate of the emission of informatons [2]-[5], it 
can be deduced that an accelerated mass particle is the source of a gravitational 
field of which the time dependent components of gE  and gB  represent waves 
that are traveling with the speed of light. It follows that a harmonically oscillating 
mass particle is the source of an harmonically gravitational wave transporting en-
ergy in the form of “gravitons”: quanta of energy carried by informatons. 

A change of the rest mass of an object—what occurs during radioactive decay— 
is another source of a gravitational wave. Indeed, the change of the rest mass of 
an object immediately results in a change of the rate at which it emits informatons 
which gives rise to a disturbance of its gravitational field that propagates with the 
speed of light. 

Let’s also mention that gravitational waves were first proposed by Oliver Heav-
iside [6] in 1893 and then later by Henri Poincaré [7] in 1905 as the gravitational 
equivalent of electromagnetic waves. More recently, attention was also paid to the 
phenomenon in the work of Oleg Jefimenko [8]. 

2. The Wave Equation 

In free space—where 0G Gρ = =J —the Maxwell-Heaviside [1] equations are: 

0gdiv =E                  (1) 

0gdiv =B                  (2) 

g
grot

t
∂

= −
∂

B
E                  (3) 

2
1 g

grot
tc

∂
=

∂

E
B                  (4) 

To attempt a solution of a group of simultaneous equations, it is usually a good 
plan to separate the various functions of space to arrive at equations that give the 
distributions of each. 

It follows from (3): 

 ( ) g
grot rot rot

t
∂ 

= −  ∂ 

B
E  (3’) 

Because [9] 
( ) ( ) 2rot rot grad div= −∇F F F , where 2∇  is the Laplacian, 

(3’) leads to: 

( ) ( )2 g
g g ggrad div rot rot

t t
∂  ∂

−∇ = − = − ∂ ∂ 

B
E E B  

And taking into account (1) and (4): 

 
2

2
2 2

1 g
g c t

∂
∇ = ⋅

∂

E
E  (5) 

This is the general form of the wave equation. This form applies as well to the 
g-induction, as is readily shown by taking first the rotor of (4) and then substituting 
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(2) and (3): 

 
2

2
2 2

1 g
g c t

∂
∇ = ⋅

∂

B
B  (5’) 

Solutions of this equation describe how disturbances of the gravitational field 
propagate as waves with speed c. 

To illustrate this, we consider the special case of space variation in one dimen-
sion only. If we take the x-component of (5) and have space variations only in the 
z-direction, the equation becomes simply: 

2 2

2 2 2
1gx gxE E

z c t
∂ ∂

= ⋅
∂ ∂

 

This equation has a general solution of the form 

 1 2gx
z zE f t f t
c c

   = − + +   
   

 (6) 

The first term of (6) represents the wave or function f1 traveling with velocity c 
and unchanged form in the positive z-direction, the second term represents the 
wave or function f2 traveling with velocity c and unchanging form in the negative 
z-direction. 

3. The g-Index of an Informaton Emitted by an Accelerated 
Mass Particle 

In Figure 1, we consider a mass particle with rest mass m0 that, during a finite 
time interval, moves with constant acceleration za= ⋅a e  relative to the IRF O. 
At the moment t = 0, m0 starts from rest at the origin O, and at t = t it passes at 
the point P1. Its velocity is there defined by z zv a t= ⋅ = ⋅ ⋅v e e , and its position by 

21 1
2 2

z a t v t= ⋅ ⋅ = ⋅ ⋅  

We limit our considerations to the situation where the speed of the particle re-

mains much smaller than the speed of light: 1v
c
� . 

 

 
Figure 1. The g-index of an informaton emitted 
by an accelerated particle. 
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The informatons that during the infinitesimal time interval (t, t + dt) pass near 
the fixed point P (whose position relative to the moving particle m0 is defined by 
the time dependent position vector r ) have been emitted at the moment  

0t t t= − ∆ , when m0 passed at P0 with velocity ( )0 0 z zv v t t= ⋅ = − ∆ ⋅v e e . The po-
sition of P relative to P0 is defined by the time dependent position vector 

( )0 t t= − ∆r r . Δt, the time interval during which m0 moves from P0 to P1 is the 
time that the informatons need to move—with the speed of light—from P0 to P 

from which we can conclude that 0rt
c

∆ = , and that 

( ) 0 0
0

r rv v t t v t v a
c c

 = − ∆ = − = − ⋅ 
 

 

Between the moments 0t t=  and 0t t t= + ∆ , m0 is moving from P0 to P1. That 
movement can be considered as the resultant (the superposition) of a uniform 
movement with constant speed ( )0v v t t= − ∆  and a uniformly accelerated move-
ment with constant acceleration a. 

1) In the below figure, we consider the case of the particle m0 moving with con-
stant speed 0v  along the Z-axis. At the moment 0t t t= − ∆  m0 passes at P0 and 
at the moment t at 1P′ : 0 1 0P P v t′= ∆⋅ . The informatons that, during the infinites-
imal time interval (t, t + dt), pass near the point P—whose position relative to the 
uniformly moving particle m0 at the moment t is defined by the position vector 
′r —have been emitted at the moment t0 when m0 passed at P0. 
 

 
 
Their velocity vector c  is on the line 0P P , their g-index gs  points to 1P′ :  

0
0 1 0 0

rP P v t v
c

⋅′= ∆ =  

2) In the below figure, we consider the case of the particle m0 starting at rest at 
P0 and moving with constant acceleration a along the Z-axis. 

At the moment 0t t t= − ∆  it is at P0 and at the moment t at 1P′′ : 

( )2
0 1

1
2

P P a t⋅= ⋅′′ ∆  
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The informatons that during the infinitesimal time interval (t, t + dt) pass near 

the point P (whose position relative to the uniformly accelerated particle m0 is at 
t defined by the position vector ′′r ) have been emitted at t0 when m0 was at P0. 
Their velocity vector c  points away from P0, their g-index gs  to 2P′′ . To de-
termine the position of 2P′′ , we consider, relative to the accelerated reference 
frame OX’Y’Z’ that is anchored to m0, the trajectory of the informatons that at t0 

are emitted in the direction of P ( 02
α θπ
= − ). 

 

 
 
Relative to OX’Y’Z’ these informatons are accelerated with an amount −a : 

they follow a parabolic trajectory described by the equation: 

2
2 2

1
2 cos

az tg y y
c

α
α

⋅ ⋅ ⋅
⋅

′ ′ ′= −  

At the moment 0t t t= + ∆ , when they pass at P, the tangent line to that trajec-
tory cuts the Z’-axis at the point M, that is defined by: 

( )
2

2 0
2

1 1
2 2M

rz a t a
c

′ = ∆ =⋅ ⋅ ⋅ ⋅  

That means that the g-indices of the informatons that at the moment t pass at 
P, point to a point M on the Z-axis that has a lead of 

( )
2

2 0
1 2 0 2

1 1
2 2

rP P P M a t a
c

⋅ ⋅ ⋅′′ ′′= = ⋅∆ =  
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on 1P′′ , the actual position of the mass particle. And since 0 1 0 1 1 2P P P P P P′′ ′′ ′′ ′′= + , we 
conclude that: 

2
0

0 2 2

rP P a
c

′′= ⋅  

In the inertial reference frame O (Figure 1) gs  points to the point P2 on the 
Z-axis determined by the superposition of the effect of the velocity (1) and the 
effect of the acceleration (2): 

20
0 2 0 1 0 2 0 02

v aP P P P P P r r
c c

′ ′′= ⋅ ⋅= + +  

The carrier line of the g-index gs  of an informaton that—relative to the iner-
tial frame O—at the moment t passes near P forms a “characteristic angle” θ∆  
with the carrier line of its velocity vector c , that can be deduced by application 
of the sine-rule in triangle 0 2P P P  (Figure 1): 

( ) ( )0

0 2 0

sinsin
P P r

θ θθ + ∆∆
=  

From which it follows that 

( ) ( ) ( )0
0 0 02sin sin sinv a r

c c
θ θ θ θ θ∆ = +⋅ ⋅ ⋅∆ + + ∆  

From the fact that P0P1—the distance travelled by m0 during the time interval 
Δt—can be neglected relative to P0P—the distance travelled by light during the 
same period—it follows that 0θ θ≈  and that 0r r≈ . So: 

( ) 0
2sin sin sinv a r

c c
θ θ θ⋅ ⋅ ⋅∆ ≈ +  

We can conclude that the g-index gs  of an informaton that at the moment t 
passes near P, has a longitudinal component, this is a component in the direction 
of c  (its velocity vector) and a transversal component, this is a component per-
pendicular to that direction. It is evident that: 

( ) ( )
0

2

cos sin

sin sin

g g c g c

g c g c

s s

v as s r
c c

θ θ

θ θ

⊥

⊥

⋅ ⋅ ⋅ ⋅

⋅ ⋅ ⋅ ⋅ ⋅

= − ∆ − ∆

 ≈ − − + 
 

⋅

s e e

e e
 

4. The Gravitational Field of an Accelerated Mass Particle 

The informatons that, at the moment t, are passing near the fixed point P—de-
fined by the time dependent position vector r —are emitted when m0 was at P0 
(Figure 1). Their velocity c  is on the same carrier line as 0 0=r P P . Their g-
index is on the carrier line P2P. According to §3, the characteristic angle θ∆ — 
this is the angle between the carrier lines of gs  and c —has two components: 

1) a component θ ′∆  related to the velocity of m0 at the moment ( 0rt
c

− ) when 

the considered informatons were emitted. In the framework of our assumptions, 
this component is determined by: 
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( )sin sin

rv t
c

c
θ θ



⋅

− 
 ′∆ =  

 2) a component θ ′′∆  related to the acceleration of m0 at the moment when 
they were emitted. This component is, in the framework of our assumptions, de-
termined by: 

( ) 2sin sin

ra t r
c

c
θ θ

 − ⋅ 
 ′′∆ = ⋅  

The macroscopic effect of the emission of g-information by the accelerated par-
ticle m0 is a gravitational field ( ,g gE B ). We introduce the reference system 
( , ,c c ϕ⊥e e e ) (Figure 1). 

1) With N the density of the flow of informatons at P (the rate per unit area at 
which the informatons cross an elementary surface perpendicular to the direction 
of their movement), the g-field at that point is 

g gN= ⋅E s  

According to the postulate of the emission of informatons, the magnitude of 

gs  is the elementary g-information quantity: 

60 3 1

0

1 6.18 10 m sgs
K η

− −⋅
⋅

= = ×  

and the density of the flow of informatons at P is:  

0
2 2 2

04 4 4
K mN NN

r r r
= ≈ =

π π
⋅

⋅ ⋅ π ⋅

� �
 

Taking into account that 02
0

1
c

ν
η ⋅

= , we obtain: 

0 0
2 2

0 0

0 0

sin
4 4

sin
4

g c

c

m m rv t
cr c r

m ra t
r c

θ
η η

ν
θ ⊥


⋅ ⋅ ⋅ = − − − π π  

 + − 

⋅ ⋅ ⋅ ⋅ ⋅
⋅ 

⋅ ⋅
π  

⋅⋅ 

E e

e

 

2) gB , the g-induction at P, is defined as the density of the cloud of β  -in-
formation at that point. That density is the product of n, the density of the cloud 
of informations at P (number per unit volume) with βs , their β -index: 

g n β= ⋅B s
 

The β -index of an informaton refers to the information it carries regarding 
the state of motion of its emitter; it is defined as: 

g

cβ

×
=

c s
s

 
And n, the density of the cloud of informatons at P, is related to N, the density 

of the flow of informatons at that point by: Nn
c

= .  
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So: 

( )
2 2

gg g
g

NNn
c c c cβ

×× ×
= = =⋅ =

⋅
⋅

c sc s c E
B s  

With the expression of that we have derived above under 1 we finally obtain: 

0 0 0 0
2 sin sin

44g
m mr rv t a t

c c r cr ϕ
ν ν

θ θ
⋅ ⋅    = − − + −    ππ    

⋅ ⋅ ⋅ ⋅ ⋅
⋅ ⋅⋅ ⋅⋅

B e  

The time dependent components of gE  and of gB  represent waves travel-
ing with the speed c in the direction of c  [5] We say that an accelerated mass 
particle is the source of a “gravitational wave” { },g gE B . Its components are both 
transverse to c  and mutually perpendicular. 

From the mathematical expressions derived above it can be concluded that at a 
point P, sufficient far from the accelerated particle m0, the components of the  

wave under consideration are proportional to 1 
r

 and they are determined by the 

acceleration of the source at the time the involved informatons were emitted: 

0 0 sin
4g c

m ra t
r c

ν
θ ⊥

 ⋅
= − − π ⋅  

⋅ ⋅ ⋅E e  

0 0 sin
4g

m ra t
c r c ϕ

ν
θ = − − π 

⋅
⋅ ⋅

⋅ ⋅ 
⋅

⋅
B e  

5. The Gravitational Field of a Harmonically Oscillating Mass 
Particle 

 
Figure 2. A harmonically oscillating particle. 

 
In Figure 2, we consider a mass particle with rest mass m0 that harmonically 
oscillates around the origin of the inertial reference frame O with frequency 

2
ων =
⋅ π

. Now t it passes at P1. We suppose that the speed of the particle described 

by: 

( ) cosv t V tω= ⋅  

is always much smaller than the speed of light. 
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The elongation z(t) and the acceleration a(t) are then expressed as: 

( ) cos
2

Vz t tω
ω

π = ⋅ − 
 

 and ( ) cos
2

a t V tω ω π = ⋅ ⋅ + 
 

 

We restrict our considerations about the gravitational field of m0 to points P 
that are “far away” from the origin O: we assume that the amplitude of the oscil-
lation is very small relative to the distances between the origin and the points P 
on which we focus. 

Thus, relative to O, gB ϕ  and g cE ⊥  are, according the conclusions of the pre-
ceding paragraph, in the “far field” expressed as functions of the space and time 
coordinates as: 

( )

( )

0 0

0 0

0 0

sin sin
4

sin sin
4

sin

4

g c
g

E k m VB t kr
c r

m V t kr
cr

rm a t
c

cr

ϕ
ν θ

ω

ν ω θ
ω

ν θ

⊥ ⋅ ⋅ ⋅ ⋅
= = ⋅ −

π
⋅ ⋅ ⋅ ⋅

= ⋅ −
π

 ⋅ ⋅ − ⋅ 
 = −
π

 

With ck
ω

= . 

So, an harmonically oscillating particle emits a transversal “gravitomagnetic” 
wave that propagates out of the mass with the speed of light and that in the “far 
field” is defined by the previous equations. 

The intensity of the “far gravitational field” is inversely proportional to r, and 
is determined by the component of the acceleration of m0, that is perpendicular 
to the direction of ce . 

6. Gravitational Radiation 
6.1. Poynting Theorem 

In free space the components of a gravitational field are completely defined by the 
vectoral functions ( ), , ;g x y z tE  and ( ), , ;g x y z tB . It can be shown [4] [5] that 
the spatial area G enclosed by the surface S—at the moment t—contains an amount 
of energy given by the expression: 

2 2
0

0

d
2 2

g g

G

E B
U V

η
ν

 
= +  


⋅


⋅
∫∫∫  

The rate at which the energy escapes from G is:  

0
0

1 dg g
g gV

U V
t t t

η
ν

 
⋅ ⋅ ⋅ ⋅ ⋅ 

 

∂ ∂∂
− = − +
∂ ∂ ∂∫∫∫

E B
E B  

According to the third law of Maxwell-Heaviside: 

g
grot

t
∂

= −
∂

B
E  

and according to the fourth law: 
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0
0

g grot
t

η
ν

= ⋅
∂

∂

B E
 

So: 

0 0 0

d dg g g g
g gG G

U rot rot V div V
t ν ν ν

×   ∂
− = ⋅ − ⋅ ⋅ = ⋅   ∂    

∫∫∫ ∫∫∫
B B E B

E E  

By application of the theorem of Ostrogradsky [9]: we can rewrite this as: 

0

dg g

S

U
t ν

⋅
×∂

− =
∂ ∫∫

E B
S�  

from which we can conclude that the expression 

0

dg g

ν
⋅

×E B
S  

defines the rate at which energy flows in the sense of the positive normal through 
the surface element dS at a point P in a gravitational field. 

So, the density of the energy flow at P is: 

0

g g

ν
×E B

 

This vectoral quantity is called the “Poynting’s vector”. It is represented by P : 

0

g g

ν
×

=
E B

P  

The amount of energy transported through the surface element dS in the sense 
of the positive normal during the time interval dt is: 

0

d d dg gU t
ν

⋅ ⋅
×

=
E B

S  

6.2. The Energy Radiated by a Harmonically Oscillating  
Particle—Gravitons 

In §5 it is shown that a harmonically oscillating point mass m0 radiates a gravita-
tional wave that at a far point Q is defined by (Figure 2): 

( )0 0 sin sin
4g g c c c

m VE t kr
r

ν ω θ
ω⊥ ⊥ ⊥

⋅ ⋅ ⋅ ⋅
⋅= = −

π
⋅ ⋅E e e  

( )0 0 sin sin
4g g

m VB t kr
crϕ ϕ ϕ

ν ω θ
ω= = −

π
⋅ ⋅ ⋅ ⋅

⋅ ⋅ ⋅B e e  

And in §4 it is shown that the amount of energy transported by a gravitational 
wave ( ,g gE B ) during a time interval dt through a surface element dS in the sense 
of the positive normal is 

 

0

d d d d dg gU t t
ν

⋅ ⋅ ⋅
×

= ⋅=
E B

P S S  

At a point P in the far gravitational field of a harmonically oscillating mass par-
ticle m0, the instantaneous value of Poynting’s vector at P is: 
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( )
2 2 2 2

20 0
2 2

sin sin
16 c

m V t kr
c r

ν ω θ
ω

⋅ ⋅ ⋅ ⋅
⋅= −

π
⋅

⋅ ⋅ ⋅
P e  

The amount of energy that, during one period T, flows through the surface el-
ement dS that at P is perpendicular to the direction of the movement of the  
informatons, is: 

2 2 2 2
0 0

2 20

sin
d d d d

216
T m V TU P t S S

c r
ν ω θ

= =
π

⋅ ⋅ ⋅ ⋅
⋅ ⋅ ⋅ ⋅

⋅ ⋅ ⋅∫  

And, with 2 2
T

ω νπ
= = ⋅ π

⋅
⋅ : 

2 2 2
0 0

2

sin dd
8

m V SU
c r

ν θ
ν⋅ ⋅=

⋅ ⋅ ⋅  

2
d dS
r

= Ω  is the solid angle under which dS is “seen” from the origin. So, the 

oscillating mass particle radiates per unit of solid angle in the direction θ , per 
period, an amount of energy uΩ : 

2 2 2
0 0 sin

8
m Vu

c
ν θ

νΩ
⋅ ⋅ ⋅

⋅=  

This quantity is greatest in the direction perpendicular to the movement of the 
particle ( 90θ = ˚) and it is proportional to the frequency of the wave, thus pro-
portional to the frequency at which the particle is oscillating. 

It follows that the amount of energy radiated per period by the oscillating par-
ticle is: 

 
2 2 2 2

30 0 0 0
0

2 sin d
8 3T

m V m VU
c c

ν ν
ν θ θ ν

ππ π
= =

⋅ ⋅ ⋅ ⋅ ⋅ ⋅
⋅ ⋅ ⋅ ⋅∫  (7) 

We posit that the energy radiated by an oscillating mass particle travels through 
space in the form of particle-like packets of energy, called “gravitons” and that the 
energy gU  transported by a graviton is proportional to the frequency of the os-
cillator, so:  

 gU h ν′= ⋅  (8) 

h′  plays the role of Planck’s constant [10] in electromagnetism. Thus, a gravi-
ton can be understood as an informaton transporting a quantum of energy h ν′ ⋅ . 
From (7) and (8), it follows that the number of gravitons emitted per period by an 
oscillating particle with rest mass m0 is: 

2 20
0 

3
T

gT
UN m V
h h c

ν
ν

⋅
π

= = ⋅ ⋅
⋅ ⋅′ ′

 

If the particle would be carrier of an electric charge q, it would also be a source 
of photons: informatons transporting a quantum of energy h ν⋅ . On the basis of 
the analogy between gravitational and electromagnetic fields [2] we can conclude 
that the number of photons emitted per period by a point charge q is: 

2 20

3fTN q V
h c
µ

⋅ ⋅ ⋅
⋅

π
=  
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It is reasonable to assume that it are the same informatons that at the moment 
of their emission will be charged with a graviton and a photon, what implies that:  

 fT gTN N=  

It follows: 
2 2 2

210 0 0 0 0
2 2 2

0 0

7.43 10m m mh h h h
q q q

ν
µ η

−= = =′ ⋅ ⋅ ⋅ ⋅×⋅ ⋅
  

h′  is, in contrast to h, dependent on the ratio mass/charge of the emitter if it, 
as in the case of a proton and an electron, is electrically charged. If the emitter is 
neutral, as in the case of a neutron, h′  depends on the ratio mass/charge of the 
electrically charged particle with the same rest mass as the emitter. 

( h ν′ ⋅ ), the quantum of energy transported by a graviton, is in any case negli-
gibly small compared to ( h ν⋅ ), the quantum of energy transported by a photon 
emitted by an oscillator with the same frequency. This makes it impossible to ob-
serve gravitons that are emitted by electrically charged bodies: in that case the 
presence of gravitons leads to an insignificant fluctuation of the energy quantum 
of the photons. We can still note that the quantum of energy transported by grav-
itons that are emitted by electrons is negligibly small compared to the quantum of 
energy transported by gravitons that are emitted by protons and neutrons. 

7. Gravitational Wave Emitted by an Object with Variable 
Rest Mass 

Another phenomenon that is the source of a gravitational wave is the conversion 
of rest mass into energy (what per example happens in the case of radioactive pro-
cesses). To illustrate this, let us—relative to an inertial reference frame—consider 
a particle with rest mass m0 that—due to intern instability—during the period (0, 
Δt) emits EM radiation. 

This implies that that particle during that time interval is emitting electromag-
netic energy UEM carried by photons (and gravitational energy UGEM

2 carried by 
gravitons) that propagate with the speed of light. Between the moment t = 0 and 
the moment t = Δt, the rest mass of the particle is, because of this event, decreasing  

with an amount ( )
2

EM GEMU U
c
+

 from the value m0 to the value 0m′ . Because the  

gravitational field is determined by the rest mass, this implies that if t < 0 the 
source of the gravitational field of the particle is m0 and if t > Δt it is 0m′ . It follows 
that at the moment t the gravitational field at a point P at a distance r > c.t is 
proportional to m0, and at a point at a distance ( )r c t t< ⋅ − ∆  to 0m′ . 

During the period (t, t + Δt) the gravitational field at a point at a distance r = 
c.t changes from the situation where it is determined by m0 to the situation where 
it is determined by 0m′ . So, the conversion of rest mass of an object into radiation 
is the cause of a kink in the gravitational field of that object, a kink that with the 
speed of light—together with the emitted radiation—propagates out of the object. 

We can conclude that the conversion of (a part of) the rest mass of an object 

 

 

2Negligible in first approximation. 
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into radiation goes along with the emission by that object of a gravitational wave. 
The effect of the decrease—during the time interval (0, Δt)—of the rest mass of 

a point mass on the magnitude of its g-field Eg at the point P at a distance r is 
shown in the plot of Figure 3. 
 

 
Figure 3. Gravitational wave emitted by an object with variable mass. 
 

1) Until the moment rt
c

= , the effect of the conversion of rest mass into radi-

ation has not yet reached P. So, during the period ( 0, r
c

) the quantity of 

mass-energy enclosed by an hypothetical sphere with radius r centered on the par-
ticle is still m0 (the remaining part of the rest mass + all the radiation that during 
the mentioned period has arisen from the conversion of rest mass). From the first 
GEM equation it follows: 

0
2

04g
mE

rη
=

π ⋅
 

2) From the moment rt t
c

= + ∆ , the radiation generated by the conversion of 

rest mass has left the space enclosed by the hypothetical sphere with radius r, that 
from that moment only contains the remaining rest mass 0m′ . From the first 
GEM equation it follows:  

0
2

04g
mE

rη
=

⋅
′

π
 

3) During the time interval ( ,r r t
c c

+ ∆ ), the mass-energy enclosed by the  

hypothetical sphere with radius r is decreasing (not necessary linearly) because 
mass-energy flows out in the form of radiation. So, during that period gE  at P 
is decreasing. 

8. Conclusion 

The existence of gravitational or gravitomagnetic waves is embedded in the GEM 
description of gravity. According to the theory of informatons a gravitational 
wave propagating outward from an oscillating mass particle at the speed of light 
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is the macroscopic manifestation of the fact that the “train” of informatons emit-
ted by that source is a spatial sequence of informatons whose characteristic angle 
is harmonically fluctuating along the “train” what implies that the component of 
their g-index perpendicular to their velocity c  and their β-index fluctuate in 
space. 
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