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GRAVITATION AND ELECTROMAGNETISM 
Introduction to the THEORY OF INFORMATONS  by  Anto ine Acke 

 
 

PREFACE 
 

With the theory of informatons* we present a new theory that explains in a simple way the 
phenomena and the laws of the gravitational and the electromagnetic interactions. 
 
We introduce the term information  in physics by narrowing his everyday meaning to a 
physical concept.  We give that term a specific sense by defining it mathematically.  
 
The theory of informatons starts from the idea that a physical object manifests itself in space 
by emitting informatons.  Infomatons are dot-shaped entities which rush away with the speed 
of light carrying information about the position, the velocity and the electrical charge of the 
emitter.   The rules for the emission of informatons by a point mass at rest, and the attributes 
of the informatons are defined by the postulate of the emission of informatons. 
 
In the paragraphs I, ...,IV of this paper we study the consequences of the postulate of the 
emission of informatons for the gravitational and in the paragraph V for the electromagnetic 
interactions.  We give a new meaning to the physical entity “field”  and to the physical 
quantities that characterize a field (field, induction).  We also deduce the laws to which these 
quantities are subjected (laws of Maxwell) and the rules that manage the mutual forces.  We 
show that there is a great analogy between a gravitational and an electromagnetic field, what 
implies that the gravitational field has a component that is analogous to the magnetic field. 
 
In the paragraph VI  we use the theory of informatons for the study of electromagnetic waves 
and radiation.  We introduce the idea that photons are nothing but informatons carrying an 
energy-packet.   This leads to the view that the deflection of light passing through a narrow 
slit should be understood as the visible effect of the transition of an energy-packet from one 
informaton to another that crosses his path.  Finally we investigate the implications of the 
gravity-electromagnetism analogy for the existence of gravitational waves and gravitons. 
 
We hope to convince the reader of the usefulness of the theory of informatons  in the study 
of the phenomena and laws which it focuses.  
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I. THE GRAVITATIONAL FIELD OF A MASS AT REST 

 

1. The postulate of the emission of informatons 
 
The analogy between Newton’s universal law of gravitation and Coulomb’s law suggests that 
the mechanisms behind the interactions between masses and those between electrical 
charges are of the same nature. 
 
With the aim to understand and to describe these mechanisms, we introduce a new quantity 
in the arsenal of physical concepts: INFORMATION. 
 
We suppose that information is transported by mass- and energy-less dot-shaped entities 
that rush with the speed of light (c) through space.  We call these information carriers 
INFORMATONS.   
 
Each material object continuously emits informatons.  An informaton always carries g-
INFORMATION,  which is at the root of gravitation.  Informatons emitted by an electrically 
charged object transport also e-INFORMATION, the cause of the electrical interaction.  
 
The emission of informatons by a  point mass  (m)  anchored in an inertial frame, is governed 
by the POSTULATE OF THE EMISSION OF INFORMATONS. 
 
A.  THE EMISSION is governed by the following rules: 

1. The emission is uniform in all directions of space and the informatons diverge at the 
speed of light (c = 3.108 m/s) along radial trajectories relative to the location of the 
emitter.  
 

2. N&  , the rate at which a point-mass emits informatons, is time independent and 
proportional to the mass m.  So, there is a constant K so that: 

mKN .=&  
 

      3.  The constant K is equal to the ratio of the square of the speed of light (c) to the Planck  
              constant (h): 
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B.  We call the essential attribute of an informaton his g-SPIN VECTOR.  g-spin vectors are 
      represented as gs

r
 en defined by:  

 
1. The g-spin vectors are directed toward the position of the emitter. 

 
2. All g-spin vectors have the same magnitude, namely:  
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η  with G the gravitational constant) 

           sg,  the magnitude of the g-spin-vector, is the elementary g-information quantity. 
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C.  Informatons emitted by an electrically charged point mass (a “point charge” q),  have a 
     second  attribute, namely the e-SPIN VECTOR.  e-spin vectors are 
      represented as es

r
 and defined by:  

 
1. The e-spin vectors are radial relative to the position of the emitter.  They are 

centrifugal when the emitter carries a positive charge (q = +Q) and centripetal when 
the charge of the emitter is negative (q = -Q).  

 
      2.  se, the magnitude of an e-spin vector depends on Q/m, the charge per unit of mass. 
           She is defined by: 
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2. The gravitational field of a point mass                        
                                                                                                                                                                
                                                                               

                                                 Z                    
                                                                         c

r
 

                                                                      P                                                                       
                                                               gs

r
                 

                                                                       r
r

                                                       

                                                          

                                                       O     m                                            Y 

                                                   X                        

Fig 1 
 

In fig1 we consider an (electrically neutral) point mass that is anchored in the origin of an 
inertial frame.  It continuously sends informatons in all directions of space. 
 
The informatons that go through afixed point P - defined by the position vector r

r
 have two 

attributes:  their velocity c
r

 and their g-spin vector gs
r

: 
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The rate at which the point mass emits g-information is the product of the rate at which it 
emits informatons with the elementary g-information quantity:                        
 

0

.
η
m

sN g =&

 
 

Of course, this is also the rate at which it sends g-information through any closed surface 
that spans m. 
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The emission of informatons fills the space around m with a cloud of g-information.  This 
cloud has the shape of a sphere whose surface goes away - at the speed of light - from the 
centre O, the position of the point mass. 
 
-  Within the cloud is a stationary state: each spatial region contains an unchanging number 
   of informatons and thus a constant quantity of g-information.  Moreover, the orientation  
   of the g-spin vectors of the informatons passing through a fixed point is always the same. 
 
-  One can identify the cloud with a continuum: each spatial region contains a very large 
   number of informatons:  the g-information is like continuously spread over the extent of the 
   region. 
 
We call the cloud of g-information surrounding m,  the GRAVITATIONAL FIELD* or the g-
FIELD of het point mass m. 
 
Through any - even very small - surface in the gravitational field are rushing, without 
interruption, “countless”  informatons: we can consider the motion of g-information through a 
surface  as a continuous STREAM or FLOW OF g-INFORMATION. 
 
We know already that the intensity of the flow of g-information through a closed surface that 
spans O is expressed as: 
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If the closed surface is a sphere of radius r, the intensity of the flow per unit area is given by: 
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This is the density of the flow of g-information in each point P at a distance  r  from m (fig 1).  
This quantity is, together with the orientation of the g-spin vectors passing in the vicinity of P, 
characteristic  for het gravitational field at that point. 
 
Thus, the gravitational field of the point mass m is, in a point P, fully defined by the vectorial 

quantity gE
r
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*
  The time T elapsed since the emergence of a point-mass (this is the time elapsed since the 

   emergence of the universe) and the radius R of its field of gravitation are linked by the relation  
   R = c.T.  Assuming that the universe - since its beginning (1,8.1010 years ago) - uniformly expands, 

   a point at a distance r  from  m runs away with speed v: rHr
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We call this quantity the GRAVITATIONAL FIELD STRENGHT or the g-FIELD STRENGHT.  

In any point of the gravitational field of the point-mass m, the orientation of gE
r

 
corresponds 

with the orientation of the g-spin-vectors of the informatons who are passing by in the vicinity 

of that point.  And the magnitude of gE
r

 is the density of the g-information flow in that point.  

Let us note that gE
r

 is opposite to the sense of movement of the informatons. 

 
Let us consider a surface-element dS in P  (fig 2,a).  Its orientation and magnitude are 

completely determined by the surface-vector dS  (fig 2,b) 
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                            Fig 2,a                                                               Fig 2,b 

 

By gdΦ , we represent  the rate at which g-information flows through dS in the sense of the 

positive normal and we call this scalar quantity the ELEMENTARY g-FLUX THROUGH dS:  

αcos... dSEdSEd ggg −=−=Φ
r

 
 

For an arbitrary closed surface S that spans m, the outward flux (which we obtain by 
integrating the elementary contributions dΦg over S) must be equal to the rate at which the 
mass emits g-information.  The rate at which g-information flows out must indeed be equal to 
the rate at which the mass produces g-information.  Thus: 
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3. The gravitational field of a set of point-masses  
 
We consider a set of point-masses m1,…,mi,…mn   which  are anchored in an inertial frame.  
 
In an arbitrary point P, the flows of g-information who are emitted by the distinct masses are 

defined by the gravitational field strengths gngig EEE
rrr

,...,,...,1  .  

 

gdΦ  , the rate at which g-informaton flows, in the sense of the positive normal,  through a 

surface-element dS in P,  is the sum of the contributions of the distinct masses: 
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Thus, the EFFECTIVE DENSITY OF THE FLOW OF g-INFORMATION (the g-field strenght) 
in  P  is completely defined by: 

∑
=

=
n

i
gig EE

1

rr
 

 
We conclude:  The g-field of a set anchored point masses is in any point of space completely 
defined by the vectorial sum of the field strengths caused  by the distinct masses.   
 
Let us note that the orientation of the effective field strength  has no longer a relation with the 
movement direction of the passing informatons. 

 
One shows easily that the outside g-flux through a closed surface in the g-field of a set of 
anchored point masses only depends on the spanned masses min: 
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4. The gravitational field of a mass continuum 
 
We call an object, in which the matter is spread over the occupied volume, in a time 
independent manner, a mass continuum.  
 
In each point Q of such a continuum, the accumulation of mass is defined by the (MASS) 
DENSITY  ρG.  To define this scalar quantity one considers a volume element dV around Q, 
and one determines the enclosed mass dm.  The accumulation of mass in the vicinity of Q is 
defined by: 
 

dV

dm
G =ρ

 
 

A mass continuum - anchored in an inertial frame - is equivalent to a set of infinitely many 
infinitesimal mass elements dm.  The contribution of each of them to the field strength in an 

arbitrary point P is gEd
r

.  gE
r

, the effective field strength in P, is the result of the integration 

over the volume of the continuum of all these contributions. 
 

It remains evident that the outside g-flux through a closed surface  only depends on the mass 
enclosed by the surface.  That  can be expressed as follows: 
 

0η
ρG

gEdiv −=
r

 
Furthermore, one can show that: 

 

0=gErot
r

 

 

what implies the existence of a gravitational potential function Vg for which: gg gradVE −=
r

  

***** ****** ***** ***** ***** ***** ***** 
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II. THE INTERACTION BETWEEN MASSES AT REST 

 

We consider a number of point masses anchored in an inertial frame.  They create and 
maintain a gravitational field that, at each point of space, is completely determined by the 

vector gE
r

.  Each mass is “immersed” in a cloud of g-information.  In each point, except its 

own anchorage, each mass contributes to the construction of that cloud. 
 
Let us consider the mass m anchored in P.  If the other masses were not there, then m 
should be at the centre of a perfectly spherical cloud of g-information.  In reality this is not the 
case: the emission of g-information by the other masses is responsible for the disturbance of 

that symmetry and the extent of disturbance in the direct vicinity of m is proportional to gE
r

 in 

P.  Indeed gE
r

 in P represents the intensity of the flow of g-information send to P by the other 

masses. 
 
If it was free to move, the point mass m could restore the spherical symmetry of the g-
information cloud in his  direct vicinity:  it would be enough to accelerate with an amount 

gEa
rr = .  Accelerating in this way has the effect that the extern field disappears in the origin  

of the “eigen-reference frame”* of m.  If it accelerates that way, the mass becomes “blind” for 
the g-information send to P by the other masses, it  “sees” only her own spherical g-
information cloud. 
 
These insights are expressed in the following postulate. 
 
 
 
1.  The postulate of the gravitational action 
 

A free point mass m acquires in a point of a gravitational field an acceleration gEa
rr =  so that 

the g-information cloud in its direct vicinity shows spherical symmetry relative to its position. 
 
A point mass who is anchored in a gravitational field cannot accelerate.  In that case it 
TENDS to move. 
 
We can conclude that: 
 
A point mass anchored in a point of a gravitational field is subjected to a tendency to move in 

the direction defined by gE
r

,  the field strength in that point.  Once the anchorage is broken, 

the mass acquires  a VECTORIAL ACCELERATION  a
r

 that equals  gE
r

. 

 
 
 
 
 
 

                                                           
*
  The “eigen reference frame” of the point mass m is the reference frame anchored at m:  m is always at the  

    origin of his ”eigen reference frame”. 
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2. The concept force - the gravitational force 
 
A point mass m, anchored in a gravitational field, experiences an action because of that field; 
an action that is compensated by the anchorage. 
 
-  That action is proportional to the extent to which the spherical symmetry of the 

   gravitational field around m is disturbed by the extern g-field, thus to the local value of gE
r

. 

 
-  It depends also on the magnitude of m.  Indeed, the g-information cloud created and 
   maintained by m is more compact when m is greater.  That implies that the disturbing effect  

   on the spherical symmetry around m  by the extern g-field gE
r

  is smaller when m is 

   greater.   Thus, to impose the acceleration gEa
rr =  the action of the gravitational field on m 

   must be greater when m is greater. 
 
We conclude: The action that tend to accelerate a point mass m in a gravitational field must 

be proportional to gE
r

 - the field strength to which the mass is exposed - and to the m, 

magnitude of the mass. 
 

We represent that action by gF
r

 
and we call this vectorial quantity “the force developed by the 

g-field on the mass”  or the GRAVITATIONAL FORCE on m.  We define it by the relation: 
 

gg EmF
rr

.=  

 
 

A mass anchored at a point P cannot accelerate, what implies that  the effect of the 
anchorage must compensate the gravitational force.  This means that the disturbance of the 

spherical symmetry around  P  by gE
r

 
must be cancelled by the g-information flow created 

and maintained by the anchorage.  The density of that flow at P must be equal and opposite 

to gE
r

.  It cannot but the anchorage exerts an action on m that is exactly equal and opposite 

to the gravitational force.  That action is called a REACTION FORCE. 
 
This discussion leads to the following insight: Each phenomenon that disturbs the spherical 
symmetry around a point mass, exerts a force on that mass.   
 
 
Between the gravitational force on a mass m and the local field strength exists the following 
relationship:

 

m

F
E g

g

r
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The acceleration imposed to the mass by the gravitational force is thus: 

 

m

F
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r
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Considering that the effect of the gravitational force is actually the same as that of each other 

force we can conclude that the relation between a force F
r

and the acceleration a
r

  that it 
imposes to a free mass m is:  

 

amF
rr

.=  
 
 

3. Newtons universal law of gravitation 
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Fig 3 

 
 

In fig 3 we consider two point masses m1 and m2 anchored in the points P1 and P2 of an 
inertial frame. 
 
m1  creates and maintains a gravitational field that in P2 is defined by the g-field strength:  
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This field exerts a gravitational force on m2: 
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In a similar manner we find 21F
r
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This is the mathematical formulation of Newtons universal law of gravitation. 
 
 
 

***** ***** ***** ***** ***** ***** ***** 
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III. THE GRAVITATIONAL FIELD OF MOVING MASSES 

 

1.The emission of informatons by a point mass that describes a uniform rectilinear 
    motion 
 

 

                                                   Z 

                                                                                                               c
r

    ∆θ 

                                                                                  P 

                                                   v
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Fig 4 
 

In fig 4 we consider a point mass m0
*
  that moves with a constant velocity v

r
 along the Z-axis 

of an inertial frame.  Its instantaneous position (at the arbitrary moment t)  is  P1. 
 

The position of P, an arbitrary fixed point in space, is defined by the vector PPr 1=r
.  The 

position vector r
r

 - just like the distance r and the angle θ - is time dependent because the 
position of P1 is constantly changing. 
 
The informatons that - with the speed of light -  pass at the moment t through  P, are emitted 
when m0 was at P0.  Bridging the distance  P0P = r0  took the interval  ∆t: 
 

c

r
t 0=∆

 
 

During their rush from P0  to  P, the mass moved over the distance from P0 to P1:
 

 
P0P1 = v.∆t 

 
-  The velocity of the informatons c

r
 is oriented along the path they follow, thus along the 

   radius P0P. 

                                                           
*
  For reasons that will become clear later, we indicate the mass who determines the rate of the  

   emission of informatons - the “rest mass” - as m0. 
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-  Their g-spin vector gs

r
  points to P1, the position of m0 at the moment t.  This is 

    an implication of rule B.1 of the postulate of the emission of informatons. 
 
The lines who carry gs

r
and c

r
 form an angle ∆θ.  We call this angle, that is characteristic for 

the speed of the point mass, the CHARACTERISTIC  ANGLE. 
 
The quantity )sin(. θβ ∆= gss   is called the  CHARACTERISTIC  g-INFORMATION or the β-

INFORMATION of an information.  
 
We posit that informatons emitted by a moving point mass transport information about the 
velocity of the mass.  This information is represented by the GRAVITATIONAL 
CHARACTERISTIC VECTOR or β-VECTOR  βs

r
 which is defined by: 

 

c

sc
s g

rr
r ×

=
β

 
 
-  The β-vector is perpendicular to the plane formed by the path of the informaton and the  
   straight line that carries the g-spin vector, thus perpendicular to the plane formed by the 
   point P and the path of the informaton. 
 
-  Its orientation relative tot that plane is defined by the “rule of the corkscrew”: in the case of 
   fig 4, the β-vectors have the orientation of the positive X-axis. 
 
-  Its magnitude is: )sin(. θβ ∆= gss ,  the β-information of the information. 

 
 
We apply the sine rule to the triangle P0P1P: 
 

tctv ∆
=

∆
∆

.

sin

.

)sin( θθ
 

 
It follows:

 

⊥=== βθβθβ .sin..sin.. ggg ss
c

v
ss

  
 

⊥β  is the component of the dimensionless velocity 
c

v
r

r
=β  perpendicular to gs

r
 . 

 
Taking into account the orientation of the different vectors, the β-vector of an information 
emitted by a point mass with constant velocity can also be expressed as: 
 

c
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=β
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2.The gravitational induction of a point mass descr ibing  a uniform rectilinear 
    motion 
 
We consider again the situation for fig 4.  All informatons in dV - the volume element in P -
carry both g-information and β-information.  The β-information is related to the velocity of the 
emitting mass and represented by the characteristic vectors  βs

r
:  

 

c
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c
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s gg

rrrr
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=
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=
β

 
 
With n, the density of the cloud of informatons at the moment t at P (number of informatons 
per unit volume), the β-information in dV is determined by the magnitude of the vector: 
 

dV
c

sv
ndV

c
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ndVsn gg ......

rrrr
r ×

=
×

=β
 

 
And the density of the the β-information (characteristic information per unit volume) in P is 
determined by:  

c

sv
n

c
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nsn gg

rrrr
r ×

=
×

= ... β
 

 

We call this (time dependent) vectorial quantity - that will be represented by gB
r

 - the 

GRAVITATIONAL INDUCTION or het g-INDUCTION in P: 
 
-  Its magnitude Bg determines the density of the β-information at P. 
 
-  Its orientation determines the orientation of the β-vectors βs

r
  at that point. 

 
 
3.The gravitational field of a point mass describin g  a uniform rectilinear 
    motion 
 
A point mass m0, moving with constant velocity zevv

wr
.= along the Z-axis of an inertial frame, 

creates and maintains a cloud of informatons that are carrying both g- and β-information.  
That cloud can be identified with a time dependent continuum.  That continuum is called the 
GRAVITATIONAL FIELD of the point mass.  It is characterized by two time dependent 

vectorial quantities: the gravitational field strength (short:  g-field) gE
r

 and the gravitational 

induction (short:  g-induction) gB
r

. 

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

gg sNE
rr

.=
 

 
-  With n, the density of the cloud of informatons in P (number of informatons per unit 
   volume), the g-induction at that point is: 
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βsnBg

rr
.=

 
 

Between N and n the next relationship exists: 
 

c

N
n =

 
 
If v - the speed of het point mass m0 - is much smaller than c - the speed of light - the 
distance P0P1 is negligible compared to the distance  P1P = r.  Then: 
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Further (I.2):
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Thus, if we are reasoning not relativistic*, the g-field in P is expressed as: 
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Then, we work out the formula that determines the g-induction at P.    We find: 
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And, introducing the constant 0ν  by the definition:

  

0
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the g-induction in P is expressed as: 
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*  For the results of the relativistic reasoning’s, see:  
   A. Acke - GRAVITATIE EN ELEKTROMAGNETISME - DE INFORMATONENTHEORIE - Hoofdstuk 
   II (Nevelland 2008) 
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4.The gravitational field of a set of point masses describing  uniform rectilinear 
    motions 
 
We consider a set of point masses m1,…,mi,…mn    which move with constant velocities 

ni vvv
rrr

,...,,...,1   in an inertial frame.  This set creates and maintains a gravitational field that in 

each point of space is characterised by the vector pair ( gE
r

, gB
r

)
 
. 

 

-  Each mass mi emits continuously g-information  and contributes with an amount giE
r

 to the 

   g-field at an arbitrary point P.  As in I.3 we conclude that the effective g-field gE
r

 
in P  is 

   defined as: 
 

∑= gig EE
rr

 

 
-  If it is moving each mass mi emits also β-information, thereby contributing to  

   the g-induction in P with an amount  giB
r

.  It is evident that the β-information in the volume 

   element dV in P at each moment t is expressed by: 
 

∑ ∑= dVBdVB gigi ).().(
rr

 

 

   Thus, the effective g-induction gB
r

in P is: 

 

∑= gig BB
rr

 

 

 

5. The gravitational field of a stationary mass flo w 

 

The term “stationary mass flow” indicates the movement of a homogeneous and 

incompressible fluid that in an invariable way flows through a region of space. 

 

The intensity of the flow at an arbitrary point P is characterised by the flow density GJ
r

.  The 

magnitude of this vectorial quantity equals the rate per unit area at which the mass flows 

through a surface element that is perpendicular to the flow at P.   The orientation of GJ
r

corresponds to the direction of that flow.  If v
r

 is the velocity of the mass element dVG .ρ  that 

at the moment t flows through P, then:   
 

vJ GG

rr
.ρ=  

 

The rate at which mass flows through a surface element dS  in P in the sense of the positive 
normal, is given by: 
 

dSJdi GG .
r

=  
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And the rate at which the flow transports - in the positive sense (defined by the orientation of 

the surface vectors dS  )  -  mass through an arbitrary surface ∆S, is: 
 

∫∫
∆

=
S

GG dSJi .
r

 
We call iG the intensity of the mass flow through ∆S. 
 
Since a stationary mass flow is the macroscopic manifestation of moving mass elements  

dVG .ρ ,  it creates and maintains a gravitational field.  And since the velocity v
r

 of the mass 

element in each point is time independent, the gravitational field of a stationary mass flow will 
be time independent. 
 
It is evident that the rules of I.4 also apply for this time independent g-field: 
 

-  
0η

ρG
gEdiv −=

r
 

 

-  0=gErot
r

  what implies: gg gradVE −=
r

 

 
One can prove that the rules for the time independent g-induction are: 
 

-  0=gBdiv
r

  
what   implies  gg ArotB

rr
=  

 

-   Gg JBrot
rr

.0ν−=
  

 
 
6. The laws of the gravitational field 
 
We have shown that moving (inclusive rotating) masses create and maintain a gravitational 
field, that in each point of space is characterised by two time dependent vectors: the 

(effective) g-field gE
r

 and the (effective) g-induction gB
r

. 

 
The informatons that - at the moment t - pass in the direct vicinity of P with velocity c

r
 

contribute with an amount ( gsN
r

. ) to the instantaneous value of the g-field  and with an  

amount ( βsn
r

. ) tot the instantaneous g-induction at that point. 

 
-  gs
r

 and βs
r

 respectively are their g-spin vectors and their β-vectors.  They are linked by 

    the relationship:   

c

sc
s g

rr
r ×

=
β

 
 

-  N  is the instantaneous value of the density of the flow of informatons with velocity c
r

 at P 
   and n is the instantaneous value of the density of the cloud of those informatons in that 
   point.  N  and n are linked by the relationschip: 
 

c

N
n =
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One can prove* that in a matter free  point of a gravitational field gE
r

 en gB
r

 obey the 

following laws: 
 

1. 0=gEdiv
r

 

 

2. 0=gBdiv
r

 

 

3. 
t

B
Erot g

g ∂
∂

−=
r

r
 

 

4. 
t

E

c
Brot g

g ∂
∂

=
r

r
.

1
2

 

 
The first law expresses the conservation of g-information,  the second  the fact that  the β-
vector of an informaton is always perpendicular to the plane formed by his spin vector and 

his velocity.  Laws 3 and 4 express that a change in time of gB
r

 
( gE
r

) is always related to a 

change in space of gE
r

 
( gB
r

).  

 
A mass element at a point P in a mass continuum is always an emittor of g-information, and -
- if it moves - also a source of β-information.  The instantaneous value of ρG at P contributes 

with an amount 
0η

ρG−
 
to the instantaneous value of  gEdiv

r

 
at that point.  And the 

contribution of the instantaneous value of GJ
r

 to gBrot
r

 is  GJ
r

.0ν− . 

 
In an arbitrary point of a gravitational field the previous laws become: 
 

                                                   1.  
0η

ρG
gEdiv −=

r
 

 

                                                   2.  0=gBdiv
r

  
   

 

                                                    3.  
t

B
Erot g

g ∂
∂

−=
r

r
       

 

4.  G
g

g J
t

E

c
Brot

r
r

r
..

1
02

ν−
∂

∂
=  

 
These are the gravitational analogues  of Maxwell laws. 
 
 

***** ***** ***** ***** ***** ***** ***** 

                                                           
*
  The complete mathematical derivations can be found in: 
  A. Acke - GRAVITATIE EN ELEKTROMAGNETISME - DE INFORMATONENTHEORIE - Hoofdstuk 

   III  (Nevelland 2008) 
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IV. THE INTERACTION BETWEEN MOVING MASSES 

 

We consider a number of point masses moving in an inertial frame O.  They create and 

maintain a gravitational field that in each point of space is defined by the vectors gE
r

 and gB
r

. 

Each mass is “immersed” in a cloud of g-information and of β-information.  In each point, 
except its own position, each mass contributes to the construction of that cloud. 
 
Let us consider the mass m that, at the moment t, goes through the point P with velocity v

r
.  

 
-  If the other masses were not there, the g-field in the vicinity of m (the “eigen” g-field of m)  

   should be symmetric relative to the carrier of the vector v
r

.  Indeed, the g-spin vectors of 
   the informatons emitted by m during the interval (t - ∆t, t + ∆t) are all directed to that line. 
   In reality that symmetry is disturbed by the g-information that the other masses send to P.  

  gE
r

, the instantaneous value of the g-field in P, defines the extent to which this occurs. 

 
-  If the other masses were not there, the β-field in the vicinity of m (the “eigen” β-field of m)  
   should “rotate” around the carrier of the vector v

r
. The vectors of the vector field defined 

   by the vector product of v
r

 with de g-induction that characterizes the “eigen” β-field of m,  

   should - as gE
r

 - be symmetric relative to the carrier of the vector v
r

.  In reality this  

   symmetry is disturbed by the β-information send to P by the other masses.  The vector  

   product )( gBv
rr ×  of the instantaneous values of the  velocity of m and the g-induction at P,  

   defines the extent to which this occurs. 
 
If it was free to move, the point mass m could restore the specific symmetry in its direct 

vicinity by accelerating with an amount )(' gg BvEa
rrrr ×+=  relative to its “eigen” inertial frame*.  

In that manner it should become “blind” for the disturbance of symmetry of het gravitational 
field in its direct vicinity.  
 
These insights form the basis of the following postulate. 
 
 
1. The postulate of the gravitational action 
 
 

A point mass m, moving in a gravitational field ( gg BE
rr

, ) with velocity v
r

, tends to become 

blind for the influence of that field on the symmetry of its eigen field.  If it is free to move, it 
will accelerate relative to its “eigen” inertial frame with an amount 'a

r
: 

 

)(' gg BvEa
rrrr ×+=

 
  
 
 
 
 

                                                           
*
  The “eigen” inertial frame of the point mass m is the reference frame that at each moment t moves  

   relative to O  with the same velocity as m. 
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2. The gravitational force 
 

The action of the gravitational field ( gg BE
rr

, ) on a moving point mass m (velocity v
r

) is called 

the GRAVITATIONOL FORCE GF
r

 on m.  In extension of  II.2, we define GF
r

 as: 

 

[ ])(.0 ggG BvEmF
rrrr

×+=  

 
m0  is the REST MASS  of the point mass: it is the mass that determines the rate of the 
emission of informatons by the mass within any reference frame. 
 
One can prove* that the gravitational force is the cause of a change of the linear momentum 
p
r

 of the point mass when it is free to move in the inertial frame O: the rate of change of the 
linear momentum equals the force: 
 

dt

pd
FG

r
r

=  

 
 
The linear momentum of a moving point mass is defined as: 
 

v
m

vmp
rrr

.
1

.
2

0

β−
==

 

 

In this context m is its RELATIVISTIC MASS.  Between both masses exist the relation:

 

 
 

                                 
2

0

1 β−
=

m
m                     met                    

c

v=β
 

 
The relativistic mass determines the rate of emission of informatons in a reference frame O if  
the time is determined by a clock that is anchored at the moving mass. 
 
 
3. The interaction between two uniform linear movin g point masses 
 
The point masses m1 and m2 (fig 5) are anchored in the inertial frame O’ that is moving 
relative to the inertial frame O with constant velocity zevv

rr
.= .  The distance between the 

masses is R. 
 
In O’ the masses don’t move.  They are immersed in each other’s g-information cloud and 
they attract  - according Newton’s law of gravitation - one another with an equal force:  

2
21

0

'
11

'
22

'
21

'
12

.
.

..4

1
..'

R

mm
EmEmFFF gg ηπ

=====
 

                                                           
*
  For the mathematical derivation, see:  

   A. Acke - GRAVITATIE EN ELEKTROMAGNETISME - DE INFORMATONENTHEORIE - Hoofdstuk 
   II, §6.2  (Nevelland 2008) 
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                                                                             Z=Z’ 
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r
 

                                                                                     R 

                                                              O’           21F
r

       12F
r

                     Y’ 
                                                                    m1                                                     m2 

 

                                      X’ 
                                                                  
                                                               O                                                    Y 
 
                                      X                                                           

Fig 5 
 
 

In the frame O both masses are moving in the direction of the Z-axis with the speed v.  The 

gravitational field of a moving mass is characterized by the vector pair ( gg BE
rr

, ) and the 

mutual attraction is now defined by: 
 

)..()..( 1112222112 gggg BvEmBvEmFFF −=−===
 

 
In relativistic circumstances*, the g-fields are characterised by:  

22
0

2
1

1

1
.

4 βπη −
=

R

m
Eg       en        

22
0

1
2

1

1
.

4 βπη −
=

R

m
Eg

 

And the g-inductions by: 

222
0

2
1 .

1

1
.

4 c

v

R

m
Bg

βπη −
=       en       

222
0

1
2 .

1

1
.

4 c

v

R

m
Bg

βπη −
=

 

Substitution gives: 

2
2

21

0
2112 1..

4

1 β
πη

−==
R

mm
FF

 

We can conclude that the component of the gravitational  force due to the g-induction is  β2 

times smaller than that due to the g-field.   
This implies that, by speeds much smaller than the speed of light, the effects of het β-
information are masked. 
 
 

***** ***** ***** ***** ***** ***** ***** 
 

                                                           
*
  For the mathematical derivation of these formulas see: 

   A. Acke - GRAVITATIE EN ELEKTROMAGNETISME - DE INFORMATONENTHEORIE - Hoofdstuk 
   II, §1.2 en §2.2 (Nevelland 2008) 
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V. ELECTROMAGNETISM 

 

5.1. The electric field of a point charge at rest 
 
From the postulate of the emission of informatons follows that an electrically charged point 
mass at rest in an inertial frame, emits informatons that not only transport g- but also e-
information. 

 
 

 
                                                 Z                                 es

r
 

                                                                        c
r

     
                                                                    P                                                                       
                                                               gs

r
                 

                                                                       r
r

                                                       

                                                          

                                                       O     m, q                                        Y 

                                         X                             

Fig 6 
 

In fig 6 we consider a material point, with mass m and (positive) charge q, that is anchored in 
het origin of an inertial frame. 
 
The informatons going through the fixed point P - defined by the position vector r

r
 - have 

three attributes: their velocity c
r

, their g-spin vector gs
r

 and their e-spin vector  es
r

: 

 

rec
r

r
cc

r
r

r
.. ==             rg e

Kr

r

K
s

r
r

r
.
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r
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q
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1
.

00 εε
==

 
 

The gravitational field of the point mass m, we have studied under I, is the macroscopic 

manifestation of het g-spin vectors of the informatons.  

 
Their e-spin vector leads to an analogue entity: the ELECTRIC FIELD or the e-FIELD OF 
THE POINT CHARGE q that is characterised by the ELECTRIC FIELD STRENGHT or de e-

FIELD E
r

. 
 
In the same way as we linked under I.2 the g-field to the density of the g-information flow, so 
we link the e-field to the density of the e-information flow by: 
 

r
r

q
e

r

q
s

r

N
E re

rrr&r
.

...4
.

...4
.

..4 3
0

2
0

2 επεππ
===
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The role played by the factor  (
0η

m− ) in the definition of gE
r

 is taken by the factor  (
0ε

q
) in het 

definition of E
r

. 
 
By a reasoning analogue to that under I.3, we show that the electric field of a set of anchored 
point charges is the vectorial superposition of the electric fields of the different charges.   
 
We extend this to a charge continuum (compare with I.4) and characterize the spatial charge 
distribution by defining the accumulation of charge in a point by the electric charge density 
ρE: 
 

dV

dq
E =ρ

 
 

From the analogy gravitation-electricity we conclude that het electrical field obeys to two laws 
(compare with I.4): 
 

1.  

0ε
ρ EEdiv =

r
 

2.  0=Erot
r

,    what implies : gradVE −=
r

 
 
 
2. The interaction between charges at rest 
 
We consider a number of point charges anchored in an inertial frame.  They create and 
maintain an electric field that, at each point of space, is completely determined by the vector 

E
r

.  Each charge is “immersed” in a cloud of e-information.  In each point, except in its own 
anchorage, each charge contributes to the construction of that cloud. 
 
Let us consider the charge q anchored in P.  If the other charges were not there, then q 
should be at the centre of a perfectly spherical cloud of e-information.  In reality this is not the 
case: the emission of e-information by the other charges is responsible for the disturbance of 

that symmetry and the extent of disturbance in the direct vicinity of q is proportional to E
r

 in 

P.  Indeed E
r

 in P represents the intensity of the flow of e-information send to P by the other 
charges. 
 
If it was free to move, the point charge q could restore the spherical symmetry of the e-
information cloud in his  direct vicinity:  it would suffice to accelerate with an amount 

E
m

q
a

rr
.= .  Accelerating in this way has the effect that the extern field disappears in the origin  

of the “eigen-reference frame” of q.  If it accelerates that way, the charge becomes “blind” for 
the e-information send to P by the other charges, it  “sees” only its own spherical e-
information cloud. 
 
These insights are expressed in the following postulate. 
 

A free point charge q acquires in a point of an electric field an acceleration  E
m

q
a

rr
.=  so that 

the e-information cloud in its direct vicinity shows spherical symmetry relative to its position. 
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A point charge that is anchored in an electric field cannot accelerate.  In that case it TENDS 
to move. 
 
We can conclude that: 
 
A point charge anchored in a point of an electric field is subjected to a tendency to move in 

the direction defined by E
r

, the field in that point.  Once the anchorage broken, the charge 

acquires  a VECTORIAL ACCELERATION  a
r

 that equals  E
m

q r
.   . 

 
 

The action exerted by the field on q is called the ELECTRIC FORCE EF
r

 ON q.  From II.2 we 
conclude: 
 

EqFE

rr
.=  

 
 

In fig 7 we consider two anchored point charges. 
 

 

                                                                                                                                  12F
r

 

                                                                                                                        12e
r

 
                                                                 R                         q2       P2                    
 
                                                                                                   
 
                                   q1     
                                           P1 

    21F
r

                 21e
r

                             Fig. 7 
 
 
It is easy to show (compare with  II.3) that the mutual electric forces are expressed as:  
 
 

122
0

21
12 .

...4

.
e

R

qq
F

rr

επ
=                en               212

0

21
21 .

...4

.
e

R

qq
F

rr

επ
=  

 

This is the mathematical formulation of COULOMB’s LAW.  There is a formal analogy with 
Newton’s universal law of gravitation.   

 

However there is a difference: Coulomb’s law indicates that the electric interaction can be as 
well propulsive (the charges have the same sign) as attractive (the charges have opposite 
signs), where Newton’s law only permits attraction (mass is always positive).  
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3. The influence of a dielectric on the electric fi eld  

 

Dielectrics in an electric field are POLARISED.  The molecules of a dielectric behave as 
electric dipoles.  These are neutral structures consisting of two equal and opposite point 
charges (-Q, +Q) which are separated by a small distance a and characterised by their dipole 
moment peQap

rr
..= .  ( pe

r
 is oriented from -Q to +Q.)  Electric dipoles in an electric field have 

a tendency for alignment with that field: the dielectric becomes polarised. 
 
The extend of polarisation in a point P of a dielectric is characterized by the POLARISATION 

P
r

.  P
r

depends on the field E
r

 in P and is defined by: 
 

EP E

rr
.. 0εκ=  

 
κE  is the susceptibility of the dielectric in P. 
 
One can show* that the electric field in an arbitrary point of space can be characterised by 

the vector D
r

,  that not depends on the nature of the matter at that point.  This vectorial 
quantity is called the DIELECTRIC INDUCTION.   It is defined by:  
 

PED
rrr

+= .0ε  
 

The law that expresses the conservation of e-information (V.1)  can be generalized to: 

 

EDdiv ρ=
r

 
 

Let us finally note that there doesn’t exist mass dipoles.  That implies that in gravitation there 
is no analogue for dielectric polarisation. 
 
 
4. The electromagnetic field of a uniform rectiline ar moving point charge 
 
The informatons emitted by a point charge q, describing a uniform rectilinear motion (fig 8) 
transport - besides e-information - also information relating to the velocity v

r
of the emitter. 

 
If the point charge moves, the lines carrying es

r
 and c

r
 no longer are parallel: they form an 

angle  ∆θ.  This angle is the CHARACTERISTIC  ANGLE  introduced in III.1 because es
r

 and 

gs
r

are carried by the same line. 

 
We call the quantity )sin(. θ∆= eb ss  that - in this context - is representative for het 

characteristic angle,  the CHARACTERISTIC e-INFORMATION or the MAGNETIC 
INFORMATION or the b-INFORMATION of an information. 
 
We posit that informatons emitted by a moving point charge transport information about the 
velocity of that charge.  This information is represented by the ELECTRIC 
CHARACTERISTIC VECTOR or b-VECTOR  bs

r
 which is defined by: 

                                                           
*
  See:  A. Acke  - GRAVITATIE EN ELEKTROMAGNETISME - DE INFORMATONENTHEORIE - 

   Hoofdstuk IV,§4 (Nevelland 2008) 
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c

sc
s e

b

rr
r ×

=
 

 
The orientation of bs

r
 is defined by “rule of the corkscrew”.  If q > 0 (fig 8), bs

r

 is directed into 

the plane of the drawing; if q <  0 then bs
r

 points out of the plane.  The magnitude of bs
r

 is the 

b-information of the information. 
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Fig 8 

 

As in III,1 one proves:  

c

sv
s e

b

rr
r ×=

 
 

Consequently, the by q emitted informatons which are going through the fixed point P - 
defined by the time dependant position vector r

r
 -  have two attributes that are in relation 

with the fact that q is a moving point charge: their e-spin vector es
r

 and their b-vector bs
r

: 

 

r

r

Km

q
e

Km

q
s re

r
rr

.
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1
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00 εε
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b

rrrr
r ×

=
×
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These attributes macroscopic manifest themselves as, respectively the ELECTRIC FIELD 

STRENGTH (the e-FIELD) E
r

and the MAGNETIC INDUCTION (the b-INDUCTION) B
r

 in P. 
 
-  With N the density of the flow of informatons in P (the rate per unit area at which the 
   informatons  cross an elementary surface perpendicular to their direction of movement),  
   the e-field in that point is: 
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esNE
rr

.=
 

 
-  With n, the density of the cloud of informatons  in P (number of informatons per unit 
   volume), the e-induction in that point is: 
 

bsnB
rr

.=
 

 
 
If  v - the speed of the point charge q - is much smaller than c - the speed of light - the 
distance P0P1 is negligible compared to the distance  P1P = r.  Then as in III.3: 
 

r
r

q
E

rr
.

...4 3
0επ

=                     and                    ).(
..4

.
3

0 rv
r

q
B

rrr
×=

π
µ

   
with   

2
0

0 .

1

cε
µ =

 
 

The e-information cloud defined by the vector pair ( BE
rr

, ) is called the ELECTROMAGNETIC 
FIELD of q.  It has two components: the ELECTRIC FIELD and the MAGNETIC FIELD. 
 
 
5. The electromagnetic field of a set of moving poi nt charges 
 

The contribution of each charge qi to the electromagnetic field in P is defined by iE
r

 and iB
r

.  

The effective electromagnetic field is characterised by (analogue to III.4): 
 

∑= iEE
rr

                    and                    ∑= iBB
rr

 
 
 

6. The electromagnetic field of a stationary charge  flow 
 

The term “stationary charge flow” indicates the movement of an homogeneous and 

incompressible charged fluid that - in an invariable way - flows through a region of space. 

 

The intensity of the flow in an arbitrary point P is characterised by the flow density EJ
r

.  The 
magnitude of this vectorial quantity equals the rate per unit area at which the charge flows 

through a surface element that is perpendicular to the flow at P.   The orientation of EJ
r

corresponds to the direction of the  flow of positive charge carriers and is opposite to the 
direction of the flow of negative charge carriers  (In what follows the flow of negative charge 
carriers is replaced by a fictive flow of positive carriers in the opposite direction).  If v

r
 is the 

velocity of the charge element dVE .ρ  that at the moment t flows through P, then:  
 

vJ EE

rr
.ρ=  

 

The rate at which charge flows through a surface element dS  in P in the sense of the 
positive normal, is given by: 
 

dSJdi E .
r

=  
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And the rate at which the flow transports - in the positive sense (defined by the orientation of 

the surface vectors dS  )  -  charge  through an arbitrary surface ∆S, is: 
 

∫∫
∆

=
S

E dSJi .
r

 
We call i , the intensity of the charge flow through ∆S, the ELECTRIC CURRENT through 
∆S. 
 
Since a stationary charge flow is the macroscopic manifestation of moving charge elements  

dVE .ρ ,  it creates and maintains an electromagnetic field.  And since the velocity v
r

 of the 
charge element in each point is time independent, the electromagnetic field of a stationary 
charge flow will be time independent. 
 
It is evident that the rules of V.1 also apply for this time independent e-field: 
 

-  
0ε

ρ EEdiv =
r

 

 

-  0=Erot
r

  what implies: gradVE −=
r

 
 
One can prove that the rules for the time independent magnetic induction are: 
 

-  0=Bdiv
r

  
what   implies  ArotB

rr
=  

 

-   EJBrot
rr

.0µ=
  

 
Let us consider the special case of a LINE CURRENT.  A line current is the stationary charge 
flow through a - whether or not straight  - cylindrical tube.  The rate at which charge is 
transported through an arbitrary section ∆S, is defined by: 
 

∫∫
∆

=
S

E dSJi .
r

 

This - time and position independent - quantity is called the ELECTRIC CURRENT TROUGH 

THE LINE.

 

 

The charges flow  parallel to the direction of the axis of the cylindrical tube and all charge 
elements dq are moving with the same speed v.  We can identify the tube with a string 

through which a current i flows.  Each charge element is contained in a line element dl of the 
string.  The quantities that are relevant for the electric current in the string are related to each 
other:   

dlidqv .. =r
 

 

dli.  is called a CURRENT ELEMENT. 
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The magnetic induction Bd
r

, caused in a point P by a current element is found by substituting 

dqv.
r

 by dli.  in the formula that we derived under V.4 for a moving point charge. ( r
r

defines 
the position of P relative to the current element).  Thus: 
 

).(
..4

.
3

0 rdl
r

i
Bd

rr
×=

π
µ

 
 
This is the mathematical formulation of LAPLACE’S LAW. 
 
 
7. The electromagnetic field of a conductor 
 
We can understand the current in a conductor as the drift movement of fictive positive charge 
carriers through a lattice of immobile negative charged entities. 
 
A conductor in which an electric current flows causes a magnetic field, but not an electric 
one. 
 
Indeed, the current is a stationary charge flow and thus the cause of a stationary magnetic 
field composed by contributions defined by Laplace’s law.  He doesn’t cause an electric field, 
because the e-spin vectors of the informatons emitted by the moving charge carriers are 
neutralized by the e-spin vectors of the informatons emitted by the lattice.  
 
Unlike  a β-field - that never exists without a g-field - a magnetic field can exist without an 
electric field, what implies that a magnetic field is not necessarily masked in every day 
circumstances. 
 
 
8. The electromagnetic interaction 
 
Considerations as under IV lead to the POSTULATE OF HET ELECTROMAGNETIC 
INTERACTION: 
 
 

A point charge q, moving in an electromagnetic field ( BE
rr

, ) with velocity v
r

, tends to become 
blind for the influence of that field on the symmetry of its “eigen” field.  If it is free to move, it 
will accelerate relative to its “eigen” inertial frame with an amount 'a

r
: 

 

)}(.{' BvE
m

q
a

rrrr ×+=
 

  
The action exerted by the electromagnetic field on the moving charge q is called the 

LORENTZ FORCE EMF
r

 ON q.  From II.2 we conclude: 
 
 

[ ])(. BvEqFEM

rrrr
×+=  
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The Lorentz force is the cause of the change of the linear  momentum p
r

of a point charge 
that freely moves in an electromagnetic field (see IV.2):   
 

dt

pd
FEM

r
r

=  

 
 
Let us review the situation of fig 5 and assume that the two point masses that are anchored 
in the moving inertial frame O’ carry the charges q1 and q2.  A reasoning entirely analogous 
to that under IV.3 leads to the conclusion that the magnitude of the mutual electromagnetic 

force in O  is ( 21 β− )-times smaller than the magnitude of that force in O’.  And that the 

magnetic component of that force is (β2) times smaller than the electric component.  In this 
situation, the effect of the magnetic induction is masked  in every day circumstances.  
 
Only if there is no electric field, as in the case of two conductors, the magnetic force 
manifests itself. 
 
 
9. The influence of a magnetic material on the magn etic field 
 
A magnetic material becomes MAGNETIZED if it is placed in a magnetic field.  Its molecules 
behave as magnetic dipoles: neutral structures having a magnetic moment because they are 
the seat of circular current loops.  Magnetic dipoles in a magnetic field have a tendency for 
alignment with that field. 
 
The extent of the magnetization in a point P  of a magnetic material is characterized by the 

MAGNETIZATION  M
r

.  M
r

 depends on the induction in P and is defined as: 
 

0

.
µ

χ B
M m

r
r

=
 

 
 mχ  is  the magnetic susceptibility of the magnetic material at P. 

 
One can show* that the magnetic induction in an arbitrary point of space can be 

characterised by the vector H
r

, that not depends on the nature of the matter in that point.  
This vectorial quantity is called the MAGNETIC FIELD STRENGHT.   It is defined by:  
 

M
B

H
r

r
r

−=
0µ  
 

The magnetic field strength at a point P is related to the flow density at that point:  
 

EJHrot
rr

=
  

 
This is a generalization of V.6 

 
 

                                                           
*
  See:  A. Acke  - GRAVITATIE EN ELEKTROMAGNETISME - DE INFORMATONENTHEORIE -  

   Hoofdstuk IV,§9 (Nevelland 2008) 
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10. Maxwell’s laws 
 
Arguments similar to those of III.6 lead to the following relations that stand in an arbitrary 
point in an electromagnetic field. 
 
 

                                                       1.  EDdiv ρ=
r

 
 

                                                       2.  0=Bdiv
r

  
    

                                                       3.  
t

B
Erot

∂
∂−=
r

r
       

 

4.  EJ
t

D

c
Hrot

r
r

r
+

∂
∂= .

1
2  

 
 
 

***** ***** ***** ***** ***** ***** ***** 
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VI. WAVES AND RADIATION 

 

  

1. The electromagnetic field of an accelerated poin t charge 
 
 
                                                 

                                                               Z                                                 ce
r

                                          

                                            v
r
  a
r                            ϕe

r     c
r      'θθ ∆+∆  

                                           P2                                   P           es
r  

                                                                θ     r
r

 
                                                       P1              0r

r
                                          

ce⊥
r  

                                                                                                                                                                                            

                                                                    P0  

                                                                             O                                                          Y 

                                                                                                          
                                        X 

Fig 9 
 

In fig 9 we consider a point charge q that, at the moment t, goes through P1.  The 
instantaneous values of its velocity and its acceleration are:  zevv

rr
.=  and  zeaa

rr
.= .  We 

suppose that the speed v remains much smaller than the speed of light. 
 
The informatons that on the moment t are rushing through the fixed point P - defined by the 
time dependent position vector r

r
 - are departed from P0.  Their velocity c

r
 is on the same 

carrier line as PP0 . 

 
Their e-spin vector is on the carrier line P2P.  In V.I.1 of “A. Acke - GRAVITATIE  EN 
ELEKTROMAGNETISME - DE INFORMATONENTHEORIE “  we show that P2 is ahead of 
the point charge.  In the case of a uniform accelerated rectilinear motion:

  

102

2
0

21

.
.

2

1
PP

c

ra
PP ==

 
 

The characteristic angle (between the carrying lines of es
r

 en c
r

) has two components: 

 

-  θθθ sin.
)(

)sin(

0

c
c

r
tv −

=∆≅∆ , the characteristic angle related to the velocity of q at the 

    moment (
c

r
t 0− ) when the considered informatons were emitted (V.4). 
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-   θθθ sin.
).(

)'sin('
2

0
0

c

r
c

r
ta −

=∆≅∆ , the characteristic angle related to the acceleration of q 

     at the moment (
c

r
t 0− ) when the considered informatons were emitted.  If the acceleration 

     is time independent, then ata
c

r
ta ==− )()( 0

 
 

Taking into account that P0P1 - the distance travelled by q during the interval 
c

r
t 0=∆  - can 

be neglected compared to P0P - the distance travelled by the light during the same interval - 
one can conclude that r0 can be identified with r (and 0θ  with θ ).  Thus: 

 

 

θθθθ sin.
).(

sin.
)(

'
2c

r
c

t
ra

c
c

r
tv −

+
−

=∆+∆  

 
The macroscopic effect of the emission of e-information by the accelerated charge q is an 

electromagnetic field ( BE
rr

, ).  We introduce the reference system ( ϕeee cc

rrr
,, ⊥ )  (fig 9) and 

find*: 
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r
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r
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q
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              ϕθ
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e
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r
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q
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2. The electromagnetic field of an harmonically osc illating point charge 
 
In fig 10 we consider a point charge q that harmonically oscillates around the origin of the 

inertial frame O with frequency 
π

ων
.2

= .   

 
We suppose that the speed of the charge is always much smaller than the speed of light and 
that it is described by: 

tVtv ωcos.)( =  
 
The elongation z(t) and the acceleration a(t) are than expressed as: 

 
 

)
2

cos(.)(
πω

ω
−= t

V
tz                     en                    )

2
cos(..)(

πωω += tVta  

                                                           
*
   See:  A. Acke  - GRAVITATIE EN ELEKTROMAGNETISME - DE INFORMATONENTHEORIE -  

    V.I.2, V.I.3, V.I.4 (Nevelland 2008) 
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Fig 10 
 

 
We restrict our considerations to points P that are sufficiently far away from the origin O.  

Under this condition we can posit that the fluctuation of the length of the vector 11 rPP
r=  is 

very small relative to the length of the position vector r
r

, that defines the position of P relative 
to the origin O.  In other words: we accept that the amplitude of the oscillation is very small 
relative to the distances between the origin and the points P on which we focus. 
 
Starting from 0.. jeVV =  -  the complex quantity representing v(t) - we derive the components 
of the electromagnetic field in P.  We find*:

  
 

θµωη
π

sin).
..

.(.
.4

. 0
2

..

r

j

r
e

Vq
E rkj

c += −
⊥

       
and       θ

π
µ

ϕ sin).
.1

.(.
.4

..
2

..0

r

kj

r
e

Vq
B rkj += −

 
 

With 
c

k
ω=  the phase constant, and π

ε
µ

ε
µη .120

.

1
.

0

0

0
0 ====

c
c  the intrinsic impedance 

of free space. 
 
So, an harmonically oscillating point charge emits an electromagnetic wave that expands 
with the speed of light relative to the position of the charge:   

 
 
 

                                                           
*
   See:  A. Acke  - GRAVITATIE EN ELEKTROMAGNETISME - DE INFORMATONENTHEORIE -  V.3  

   (Nevelland 2008) 
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In points at a great distance of the oscillating charge, specifically there were  
ω
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this expression equals asymptotically:  
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The intensity of the “far field” is inversely proportional to r, and is determined by the 
component of the acceleration of q, that is perpendicular to the direction of ce⊥

r
. 

 
In “A. Acke - GRAVITATIE EN ELEKTROMAGNETISME - DE INFORMATONENTHEORIE”, 
we expand this considerations to the electromagnetic field of a Hertz dipole. 
 
 
3. Poynting’s theorem 
 

An electromagnetic field is fully defined by the vectorial functions );,,( tzyxE
r

and );,,( tzyxB
r

. 
 

Poynting’s theorem states that the expression  dS
BE

.
0µ

rr
×

  defines the rate at which energy 

flows through the surface element dS in P in the sense of the positive normal. 

So, the density of the energy flow in P is  
0µ
BE
rr

×
.  This vectorial quantity is called “Poynting’s 

vector”.  It is represented by  S
r
: 

 

0µ
BE

S

rr
r ×=

 
 

The amount of energy transported through the surface element dS in the sense of the 

positive normal during the interval dt is: 
 

dtdS
BE

dU ..
0µ

rr
×=

 
 

 

4. The energy radiated by an harmonically oscillati ng point charge 

 
Under VI.2 we have showed that an harmonically oscillating point charge q radiates an 
electromagnetic wave that in a far point P is defined by (see fig 10): 
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The instantaneous value of Poynting’s vector in P is: 
 

cekrt
rc

Vq
S

rr
).(sin.

...16

sin.... 2
22

2222
0 −= ω

π
θωµ

 

The amount of energy that, during one period T , flows through the surface element dS that 

in P is perpendicular on the movement direction of the informatons, is: 
 

dS
T

rc

Vq
dSdtPdU

T

.
2

.
...16

sin....
..

0
22

2222
0∫ ==

π
θωµ

 

And with 
T

πω .2= : 

2

222
0 ..

8

sin...

r

dS

c

Vq
dU νθµ=  

Ω= d
r

dS
2

 is the solid angle under which dS is “seen” from the origin . 

So, the oscillating charge radiates, per period, an amount of energy per unit of solid angle in 
the direction θ:  

νθµ
.

8

sin... 222
0

c

Vq
u =Ω

 
 

The density of the flux of energy is greatest in the direction defined by θ = 90°, thus in the 
direction perpendicular on the movement of the charge. 
 
 
5. The emission of photons by an harmonically oscil lating point charge 
 
In VI.4 we have studied the energy transported by the electromagnetic wave that is radiated 
by an harmonically oscillating point charge.  The radiated energy is proportional to the 
frequency of the wave, thus proportional to the frequency at which the charge oscillates. 
 
We posit that an oscillating charge q loads some of the informatons that it emits with a 
discrete energy packet hν . Informatons carrying an energy packet are called  PHOTONS. 
 
Thus, we postulate that the electromagnetic energy radiated by an oscillating point charge is 
transported by informatons.  This implies that photons rush through space with the speed of 
light. 
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So, the number of photons emitted by an oscillating point charge q per period and per unit of 
solid angle in the direction θ, is according to VI.4: 

hc

Vq
N f 8

sin... 222
0 θµ=Ω

 

It follows that the total number of photons that it emits per period is: 
 

220
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3
22

0 ..
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N f
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Let us compare Nf with N, the number of informatons that the electrically charged oscillating 
point mass m emits during the same interval: 

 

νν
m

m
h

c
TNN .10.36,1

1
... 50

2.

===           and         2218220 ..10.63,6..
..3

.
VqVq

ch
N f ==

µπ
 

If the oscillating entity is an electron, we obtain: 
 

ν

2010.24,1=N             and            219.10.70,1 VN f
−=

 

Since the instantaneous speed cannot reach the speed of light, we can find an absolute 
upper limit for Nf:

 

2219 10.53,1.10.70,1 −− =< cN f  

It is impossible for an oscillating electron to emit  more than 1,53.10-2 photons per period. 
 
From the definition of a photon it follows that the number of photons emitted during a period 
must be smaller than the number of informatons emitted during the same interval: 
 

ν

20
2 10.24,1

10.53,1 <−

 

So :  ν  < 8,10.1021 Hz. 
 
We conclude that 8,10.1021 Hz is an absolute upper limit for the frequency of the 
electromagnetic waves that can be radiated by an oscillating electron.  If the source of 
radiation is an oscillating proton the frequency of the electromagnetic wave must be smaller 
than 1,50.1025  Hz. 
 
 
5. Gravitational waves - gravitons 
 
If we apply the reasoning of VI.2 on the g-information emitted by a - whether or not charged - 
harmonically oscillating point mass m,  we find the description of the “far” gravitational field: 
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This expression describes a gravitational wave, that expands with the speed of light.  
 
1°  Let us calculate the energy radiated by a gravi tational wave using the same method as in 
      the case of an  electromagnetic wave.  If we accept that the energy in both situations is  
      transported by photons (h.ν ), we must conclude that the number of photons emitted by  
      m per period and per unit of solid angle, is: 

hc

Vm
N f 8

sin... 222
0' θν=Ω

 

    Taking into account the data deduced under VI.6 for an oscillating charged particle with  
    mass m and charge Q, we find the following relation between '

fN  -  the number of photons 

    that, per period, is taken with the gravitational wave - and Nf - the number of photons that 
    in the same interval is taken with the electromagnetic one: 
  

fff N
Q

m

Q

m
NN .).(10.43,7).(. 2212

0

0' −==
µ
ν

 

 
    For an electron, this gives ff NN .10.41,2 43' −=  and in the case of a proton we find 

   ff NN .10.12,8 37' −= .  We note that almost all photons that are emitted by an oscillating 

    particle are related to its charge and coupled to the electromagnetic wave.  The emission  
    of a photon by a neutral particle is very unlikely. 
 
2° This conclusion justifies the assumption that a gravitational wave transports energy in the  
    form of GRAVITONS.  Gravitons are energy packets h’.ν  that are emitted by the 
    oscillating mass and transported through space by informatons.  The number of gravitons  
    emitted per period by on oscillating mass m is: 
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    For a proton (and a neutron): 2
89

' .
'

10.15,9
V

h
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= , and since the speed always must  

 

    be smaller than the speed of light:  
'

10.24,8 72
'

h
N f

−

< .  A proton also is a source of  

    photons, namely Nf  per period.  We know (VI.4) that: 2220 10.53,1..
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.
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−=< cq
ch

N f

µπ
 . 

 
    If we accept   that the number of emitted gravitons is of the same magnitude as the  
    number of emitted photons, we find the following roufh estimation for h’: 

 

sJh .10.40,5' 70−≈  
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6. Babinet’s theorem 
 
 
 
 
 

 

 

            

 

 

 

 

 

                      (a)                                                                        (b) 

Fig 11 

In fig 4,a is shown a perfectly opaque flat plate with an opening in it.  A plane 
electromagnetic wave G (a light wave) with frequency ν  is send to the opening.  The “wave 
fronts”*  are parallel to the plate.  G is constituted by a flow of informatons that are 
transporting e-information, some of them also are carrying a package  of energy. 
 
In each point where the wave passes, there is a time dependent electromagnetic field: the e-
spin vectors of the informatons macroscopic manifest themselves as the electric component 
of that field. For the existence of that field it doesn’t matter whether or not the informatons 
are carriers of energy.   
 
In fig 4,b the same plate is shown but now the opening is filled with a perfectly opaque plug. 
 
For the expansion of G in the space beyond the plate, nor the magnitude or the form of the 
opening neither the presence of the plug matters.  Indeed, the plate as well as the plug are 
transparent for the wave since it is constituted by a flow of mass- and energyless entities. 
 
Some of these informatons transport an energy packet.  When such an informaton (a 
“photon”) goes through the plate (or through the plug) its energy package will be absorbed by 
an atom in the plate (or the plug).  That atom will be forced to emit a secondary 
electromagnetic wave with the same frequency as the incident.  The movement of the 
informaton has not be disturbed by this phenomenon. 
 

                                                           
*
  A wave front is a surface where the electric field - and the magnetic induction - are everywhere the  

   same. 
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So, in the situation of fig 4,a the electric field in a point beyond the plate is composed by the 
superposition of the original plane wave G  with the secondary waves that are emitted by the 
atoms in the plate. 
 

E
r

 - the electric field in a point P beyond the plate - is the sum of 0E
r

 - the electric field in P 

due to the passage of the plane wave G - and plE
r

 - the electric field due to the passage of 

the secondary waves generated by the atoms in the plate:  
 
 

plEEE
rrr

+= 0  
 
 

In the situation of fig 4,b, three sources of radiation contribute to the construction of the field 
beyond the plate: 
 

-   the plane wave G whose contribution to the field in P is 0E
r

, 

 

-   the part of the plate that is hit by G; this contributes with an amount plE
r

 
to the field in P, 

 
-  the plug that, in this condition, also is a source of radiation.  Indeed, since it is absorbing 
   the energy packets send in its direction by G, some of its atoms function as emitters of 

   electromagnetic radiation.  The contribution of these atoms to the field in P is plugE
r

. 

 
Naturally, in this situation - where the full plate is opaque - there cannot exist a field in P.  So:

  

00 =+=++ plugplugpl EEEEE
rrrrr

 
 

We conclude: In the space beyond the plate, the  superposition of the field radiated by the 
plate  and the field radiated by the plug (the “complement” of the plate)  is equal and opposite 
to the field of the original plane wave. 
 

0EEE plugpl

rrr
−=+

 
 

This is BABINET’S THEOREM. 
 
 
7. The Huygens-Fresnel principle 
 
From what precedes, follows:

 

EEEE plplug

rrrr
−=−−= 0  

 
leading to the following formulation of Babinet’s theorem: 
 
In a point beyond the plate, the plug creates and maintains a field that is exactly the opposite 
of the field that there is when the plug is removed. 
 

This implies that the field E
r

 beyond the plate with the opening (situation of fig. 11,a) can be 
found by considering the opening as the only source of radiation, what can be expressed as: 
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Each point of the wave front reaching the opening can be regarded as a point source 
emitting a spherical electromagnetic wave,  the effective wave in the region beyond the 
opening is the superposition of all these waves. 
 
This is the HUYGENS-FRESNEL PRINCIPLE.  It allows to understand the diffraction of light. 

 
 
7. Max Born’s interpretation of the diffraction of light 
 
With the Huygens-Fresnel principle as starting point, we can calculate the strength of the 

electric field E
r

 in an arbitrary point in the region beyond the plate of fig 4,a. E
r

 is an 
harmonic function of time.  E2 , the square of the effective value of E(t), characterizes the 
intensity of het electromagnetic field (the intensity of light) in P. 
 

We know that E
r

 defines the density of the flow of e-information in P: the greater the value of 
E2  in P, the greater the number of informatons that passes per unit of time in the vicinity of P. 
 
Some informatons that are rushing through the region beyond the plate, are carriers of an 
energy packet: it are photons.  It is evident that het number of photons in the region around P 
is proportional to the number of informatons in that region, thus to E2. 
 
This explains the INTERPRETATION OF MAX  BORN:  the probability for a photon at a point 
P is proportional to het E2(P). 
 
 
8. Heisenberg’s uncertainty principle 
 
 
 
                                                                                                              Y 
 
                                                                                                              P 
 
 
 
                                                         
 
                                                            ∆θ                                              O                          X 
                                                                                                                                         
                                                                                                                     

   
 
 
 

Fig 12 
 
 
 

In fig 12 we consider a plane (light) wave G send through a narrow split in a perfectly opaque 
plate.  a is the width of the split and λ is the wave length of the wave. 
 
With the Huygens-Fresnel principle as starting point we calculate the intensity pattern of the 
light that falls on a screen beyond the plate.  The distance L between the plate and the 
screen  - that is parallel to the plate - is much larger than a. 
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The intensity of the light in a point P of the screen is proportional to the value of E2 in that 
point.  The calculation of E2(P) as a function of )sin( θ∆ learns that E2 is maximal in the strip 

where 0)sin( ≈∆θ  (what corresponds with 0≈y ) and gradually decreases to 0 when   

a

λθ =∆ )sin( .   With a further increase of θ∆ corresponds an increase of E2 until a new 

maximum is reached (a maximum that is smaller than the central one), etc. 
 
Thus, in the centre of the screen (around y = 0) is a bright strip whose edges are defined by 

a

λθ ±=∆ )sin( .  This bright strip is caught between two dark strips, which are followed by 

bright strips who are less clear than the central one, etc.  
 
Since the value of E2(P) is proportional to the number of photons that goes through P per unit 
of time,  the intensity of light in a point of the screen characterizes the rate at which the 
screen is hit by photons in that point. 
 
Most of the photons hit the screen in the strip defined by the condition: 
 

aa

λθλ +<∆<− )sin(
 

 
The intensity pattern we have found is only possible if the photons that rush through the split 
can change direction,  in other words if they can “deflect”,  when they go through the split. 
 
Since informatons always move straight away,  the deflection of the photon can only be 
understood as the transition of an energy packet form one information to another that 
crosses its pad. 
 
As explained under VI.6 two different sources of e-information send informatons through the 
region between the plate and the screen. 
 
1.  Informatons that constitute the incident wave G which move in the direction of the X-axis. 
 
2.  Informatons emitted by the part of the plate that is hit by G.  They rush through the region 
     beyond the plate in all possible directions. 
 
If informatons of group 1 carrying an energy packet are crossing  the path of informatons of 
group 2, it is likely that they transfer their energy packet.  This leads to the substitution of a 
photon by another.  This transfer of an energy packet can be interpreted as the deflection of 
a photon. 
 
The deflected photon will hit the screen somewhere where  02 ≠E ,  thus in a point of the 
central  strip, where: 

aa

λθλ +<∆<− )sin(
 

 
or in another, more remote, bright strip. 
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One can posit that [ ])sin( θ∆∆  - the uncertainty on the magnitude of the sinus of the angle of 

deflection - is at least 
a

λ
: 

[ ]
a

λθ ≥∆∆ )sin(
 

 
A photon rushing to the plate has a linear momentum:

 

 

xx e
h

e
c

h
p

rrr
..

.

λ
ν ==

 
 

If it hits the screen in the direction θ∆ ,  its linear momentum beyond the split has a 
component parallel to the Y-axis: 

)sin(.)sin(. θ
λ

θ ∆=∆= h
pp y

 
 

The uncertainty  on the magnitude of )sin( θ∆  corresponds to an uncertainty yp∆ on the 

magnitude of py:  
 

a

h
p y ≥∆

 
 

The photon can have gone through each point of the split: so, a = ∆y is the uncertainty on its 
position:

 

 
hpy y ≥∆∆ .

 
 

This equation is one of HEISENBERG’S UNCERTAINTY RELATION’S. 
 
 
9. Something about the movement of photons in a gra vitational field 
 

In a region of an inertial frame, a gravitational field is defined by ( gg BE
rr

, ).  A photon ν.h

rushes through that region. His linear momentum is 
c

c

c

h
p

r
r

.
.ν= . 

 
According to IV, the linear momentum of a point mass that with velocity v

r
 is going through a 

point of the field ( gg BE
rr

, ) changes at a rate defined by: 

 

)( gg BvE
rrr

×+
 

 
If we treat the photon as an ordinary point mass with velocity c

r
, it will be imposed an 

accelerated a
r

: 
 

)( gg BcEa
rrrr ×+=
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Only the normal component Na
r

 -  the component of a
r

 that is perpendicular on the path of 

the photon - is relevant:  only the direction of the velocity of the photon can change, the 
magnitude is the constant speed of light.   
 
 
aN  is related to R - the radius of curvature of the path - by: 
 

R

c
aN

2

=
 

 
In the point P, R is thus defined as:

 

 
 

Na

c
R

2

=
 

 

Because a photon has no rest mass, we may not say that the curvature of his path is the 

effect of the action of a force.  We have to admit that space is curved  as an effect of the 

gravitational field and that the carrier of the energy packet (the carrying information) goes 

straight away in that curved space. 
 

 
 
 

***** ***** ***** ***** ***** ***** ***** 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 


