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EM fields and accelerations: 

Proposition:  

The aim of the section is the proof of the validity of 
the hypothesis that has been made in Atbos06v2: 
there are acceleration fields directly resulting from 
variations of wave fields that are solutions of the 
Klein Gordon equation.  
 

Intuition 01:  

The idea is the following: “Any field of acceleration 
is obtained by derivation of a speed field”. This 
remains tru2e even if the speed field is those of 
waves.  
 

Maxwell’s laws: 

There are many ways of writing the laws of 
electromagnetism. However, the most obviously 
Lorentz invariant way is to write them in terms of 
the vector and scalar potentials. When written in 
this fashion, Maxwell's equations reduce to:  
(01) 

(-2 + 
1

𝑐2
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
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0
. (3)j 

 

The symbol “” denotes the composition of two 

functions and has been introduced here to avoid 
confusions in the coming discussion. As a matter of 
fact the terms in brackets represent the so-called 

Lorentz invariant d'Alembertian. It is also written: . 

The symbol  is the scalar potential, and (3)A the 
vector potential. Thus, the above pair of equations 
can be rewritten in the form:  
(03) 

   = 


0
 

 
(04) 

  (3)A = 
𝒋

0 .𝑐
2 

 
Maxwell's equations can be written in Lorentz 
invariant form provided that the entity:  
(05) 


 = (, c. (3)A) 

 

transforms as a contravariant 4-vector. This entity is 
known as the “potential 4-vectorέ. It follows:  
(06) 

   = 
j

0 .𝑐
 for  = 0, 1, 2 and 3.  

 
Thus, the field equations which govern classical 
electromagnetism can all be summed up in a single 
4-vector equation.  
 
Here we are more interested by (05) which is clearly 
connecting (in a very simple way) on one side the 
potential 4-vector and on the other side: the 

components of the “vector potential” (3)A and  -
which is sometimes denoted A0 in the literature 
(the forth component of a 4D vector potential) and 
classically represents the scalar potential.  
 

(0, 1, 2, 3) = (, c. A1, c. A2, c. A3) 
 
A particle of mass m and charge q respecting the 
Lorentz Einstein Law is a priori an accelerated 
charge (of course). The potentials generated by the 
charge are given by the Liénard-Wiechert formulae:  
(07) 

(t, (3)x) = 
𝑒

40𝑠
 

 
(08) 

(3)A(t, (3)x) = 
0𝑒

4𝑠
. (3)u 

 
(09) 

s = |(3)x| - 
1

𝑐
. (3)x. (3)u 

 
Recall that the Liénard-Wiechert potentials are valid 
for accelerating, as well as uniformly moving, 
charges. This means that such a charge generates a 
vector potential which is parallel to its speed.  
 
 Because of (05) the dependence between the 
potential-4 vector and the 4D speed appears now 
clearly. In that configuration, the speed of the 
particle and the potential-4 vector can be treated 
on an analog footing. Within classical mechanics the 
acceleration of a particle is the d/dt of its speed. 
Applying that usual definition yields here:  
(10) 

(4)
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𝑑
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 

 = 
𝑑

𝑑𝑡
{
4𝑠

𝑒0
. (

𝑒.00
40𝑠

u0, A1, A2, A3)} 

 

 = 
𝑑

𝑑𝑡
{
4𝑠

𝑒0
. (



𝑐2
. u0, A1, A2, A3)} 

 
Since obviously u0 = c this is finally yielding:  
(11) 

 = 
𝑑

𝑑𝑡
{
4𝑠

𝑒𝑐0
. (, c. A1, c.A2, c. A3)} 

 
There is consequently no doubt that for any particle 
respecting the LEL a retarded (Liénard-Wiechert) 
field exists. The ordinary part of the acceleration of 
the particle is connected to that field via:  
(12) 

(4)
 = 

𝑑

𝑑𝑡
(
4𝑠

𝑒𝑐0
. (4)

) 

 
This is the first part of the result we were looking 
for. More precisely: the acceleration field of the 
particle respecting the LEL depends on the potential 
4-vector generated by the motion of this particle. 
The ratio is not as simple as and not the one that 

was expected (k  k).  
 
Furthermore one has to take care of the logic. The 
Liénard-Wiechert field is generated by the motion 
of the particle and one is not obliged to implicitly 
believe that the initial motion of that particle is 
necessarily resulting from such induced field. Even if 
that induced field is interfering later with the 
“prima causa” of the motion. In fact it would be 
more convenient to write:  
(13) 

retarded = 
𝑑

𝑑𝑡
(
4𝑠

𝑒𝑐0
. (4)

retarded) 

 
The main result of this first investigation is in fact 
the possibility to write:  
(14) 

(4)uretarded = 
4𝑠

𝑒𝑐0
. (4)

retarded 

 
This can be interpreted in saying that the retarded 
(Liénard-Wiechert) field acts –up to a scalar factor- 
like a speed. This is suggesting that if the retarded 
field is able to interact with the particle which has 
generated it (self retarded interaction) then that 
retarded field introduces a new component in the 
speed field of that particle and one should be able 
to develop a model of the self interaction 
concerning that particle in a similar way than has be 
done for the interaction of two or more particles. 

Provided it makes sense, one should write a 
reaction like:  
 
m(in). (4)u(in) + m(retarded and incoming). 
(4)u(retarded)  m(out). (4)u(out) 
 
Is it possible?  
            
              (4)u(retarded) 
           (4)u(in) 
 Trajectory 
  Retarded signal 
 
 

From Wikipedia:  

In physics the Thomas precession, named after 
Llewellyn Thomas, is a special relativistic correction 
that applies to the spin of an elementary particle or 
the rotation of a macroscopic gyroscope and relates 
the angular velocity of the spin of a particle 
following a curvilinear orbit to the angular velocity 
of the orbital motion. It can be understood 
geometrically as a consequence of the fact that the 
space of velocities in relativity is hyperbolic, and so 
parallel transport of a vector (the gyroscope's 
angular velocity) around a circle (its linear velocity) 
leaves it pointing in a different direction, or 
understood algebraically as being a result of the 
non-associativity of the relativistic velocity-addition 
formula. 
 
It gives a correction to the spin-orbit interaction in 
quantum mechanics, which takes into account the 
relativistic time dilation between the electron and 
the nucleus of an atom. 
 
The composition of two non colinear Lorentz boosts 
results in a Lorentz transformation that is not a pure 
boost but is the product of a boost and a rotation. 
This rotation is called Thomas rotation, Thomas-
Wigner rotation or Wigner rotation. The rotation 
was discovered by Thomas in 1926, and derived by 
Wigner in 1939. If a sequence of non-colinear 
boosts returns the spatial origins of a sequence of 
inertial frame to the starting point, then the 
sequence of Wigner rotations combine to produce a 
net rotation called the Thomas precession. 
 
Thomas precession is a kinematic effect in the flat 
space time of special relativity.  
 

http://en.wikipedia.org/wiki/Physics
http://en.wikipedia.org/wiki/Llewellyn_Thomas
http://en.wikipedia.org/wiki/Theory_of_relativity
http://en.wikipedia.org/wiki/Spin_%28physics%29
http://en.wikipedia.org/wiki/Gyroscope
http://en.wikipedia.org/wiki/Angular_velocity
http://en.wikipedia.org/wiki/Mathematical_space
http://en.wikipedia.org/wiki/Hyperbolic_geometry
http://en.wikipedia.org/wiki/Parallel_transport
http://en.wikipedia.org/wiki/Non-associativity
http://en.wikipedia.org/wiki/Velocity-addition_formula
http://en.wikipedia.org/wiki/Velocity-addition_formula
http://en.wikipedia.org/wiki/Spin-orbit_interaction
http://en.wikipedia.org/wiki/Quantum_mechanics
http://en.wikipedia.org/wiki/Special_relativity
http://en.wikipedia.org/wiki/Time_dilation
http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Atomic_nucleus
http://en.wikipedia.org/wiki/Atom
http://en.wikipedia.org/wiki/Lorentz_boost
http://en.wikipedia.org/wiki/Lorentz_transformation
http://en.wikipedia.org/wiki/Kinematic
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In the curved space time of general relativity, 
Thomas precession combines with a geometric 
effect to produce de Sitter precession.  
 
Although Thomas precession (= net rotation after a 
trajectory that returns to its starting point) is a 
purely kinematic effect, it only occurs in curvilinear 
motion and therefore cannot be observed 
independently of some centripetal force causing the 
curvilinear motion such as that caused by an 
electromagnetic field, gravitational field or 
mechanical force.  
 
 So that Thomas precession is always accompanied 
by dynamical effects.  
 
That being said, a single discrete Thomas rotation 
(as opposed to the series of infinitesimal rotations 
that add up to Thomas precession) is present in 
non-dynamical situations whenever one have 3 or 
more inertial frames in non colinear motion - see 
the velocity composition section below. 
 
To calculate the spin of a particle in a magnetic 
field, one must also take into account Larmor 
precession. 

Going further: 

The proposed formula for a Minkowskian 
configuration is:  
(H) 

 (4)
 | 

(4)

 =  and  satisfies ( + m2)   = 0. 

 
Taking care of former result: 

(14.) 
(4)u retarded = 

4𝑠

𝑒𝑐0
. (4)


 retarded 

 
This is yielding: 
(15) 


(4)u retarded = ( 

4𝑠

𝑒𝑐0
. (4)


 retarded) 

 
And after that: 
(16) 

𝑑𝑢

𝑑𝑡
  

= 

 
(4)u retarded. 

𝑑𝑥 

𝑑𝑡
  

= 

 ( 
4𝑠

𝑒𝑐0
. (4)


 retarded). u  

= 

   
 

In any case, provided  is the classical Laplace 
operator (3D formulation), one gets: 
(17) 


 = - k2.  

 
So that:  
(18) 

lim G   i. .[P] = - i. 


𝑘2
  with i2 + 1 = 0 

 
This is result which is not depending on the 
proposition (H) but exclusively on the fact that one 
makes calculation at the Minkowskian limit (in a flat 
land).  
 
The real interesting aim is now to connect that 
result with the well accepted LSZ formalism in a 
more systematic way.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

http://en.wikipedia.org/wiki/De_Sitter_precession
http://en.wikipedia.org/wiki/Centripetal_force
http://en.wikipedia.org/wiki/Electromagnetic_field
http://en.wikipedia.org/wiki/Gravitational_field
http://en.wikipedia.org/wiki/Thomas_precession#Velocity_composition
http://en.wikipedia.org/wiki/Magnetic_field
http://en.wikipedia.org/wiki/Magnetic_field
http://en.wikipedia.org/wiki/Larmor_precession
http://en.wikipedia.org/wiki/Larmor_precession
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