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Feynman's Quantum Electrodynamics was developed by considering the reversion in time, 
which means that there is a violation in the causality: something in the fature yields a 
happening in the past. 
Here we show that the paradox exists when one tries to understand the electron's motion 
through a classical trajectory. However, by considering that the electron actually moves 
through a helical trajectory, the success of Feynman's theory can be explained without 
considering the reversion in time. 

1. THEORETICAL ADVANTAGES OF THE HELICAL TRAJECTORY (HT) 
The Hf of the elementmy particles was proposed by Natarajanl'l. From the several advantages 
that the Hf brings to Theoretical Physics, it can be mentioned the following ones: 

A) The authors Lindsay and Margenau in the page 353 of their book121 comment the velocity 
of an electron according to the equation V= c2/v, obtained by applying the de Broglie's 
postulate: "In the inertial system with respect to which it is moving with constant velocity 
the electron appears as a progressive wave. The wave velocity can clearly never be less 
than c since v !> c. This might seem to contradict the fandamental result of special 
relativity in accordance to which c is the maximum possible velocity for the propagation 
of physical effects. [. .. ]. The exact picture is still in question, or perhaps one should say 
that there is now grave doubt whether such a pictorial representation is at all 
satisfactory. Nevertheless the de Broglie idea initiated wave mechanics". From their 
words we realize that the incompatibility between the Relativity and Quantum Mechanics 
lies in the de Broglie's postulate. So, if there is theoretical possibility of eliminating the 
incompatibility through a new theory that replaces the de Broglie postulate by the Hf, of 
course that the theorists cannot neglect such a possibility: they have the duty to 
investigate it. 

B) In another author's paperlll it is shown that a theory developed from de Broglie's postulate 
is unable to explain a new version of the Michelson-Morley experiment conceived by the 
author, in which the light is replaced by a flux of protons and the interferometer is 
replaced by a crystal. This new version of the Michelson-Morley experiment can be 
explained only if we consider that the protons move through a helical trajectory. 

C) In the author's paperl•l on the photon's model it is shown that Maxwell's Equation can be 
obtained from a model of photon where two particles move through the helical trajectory. 

D) In 1964, Christenson and collaborators discovered that the system (K0 , K0 ) sometimes is 
responsible by a process interpreted as a "temporal reversion". In the author' paperl'l 
proposing a new model of neutron it is shown that the interpretation by a temporal 
reversion can be avoided when we consider the spin-fusion mechanism, which is a 
property of the particles that move through the helical trajectory, as proposed in another 
author's paperl61 • Obviously a new interpretation that eliminates a time reversion 
hypothesis cannot be neglected, by considering that it is absurd to suppose that the Nature 
operates through the temporal reversion. 

E) The belief on the existence of non-local interactions (according to Quantum Mechanics) 
comes from the interpretation on the Allan Aspect experiment based upon the Bell's 
Theorem. However the validity of such theorem lies on the following premise: that de 
Broglie's postulate reflects indeed a fundamental property of the matter (the duality 
wave-particle). But since from several theoretical evidences we conclude that Broglie's 
postulate lead us to problems without solution, and remembering that we can consider the 
duality wave-particle as a property of the Hf, then we could not take the Bell's Theorem 
as the point of departure for proposing that non-local interactions exist in the Nature. In a 
paperl7l on the EPR paradox a new interpretation (based on local interactions) is proposed 
for explaining the Allan Aspect experiment, taking in consideration the model of 
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photonl•l proposed by the author. 
F) Among the several successes obtained by Bohr with his hydrogen model, perhaps the most 

striking is the calculation of the Rydberg's constant. From the theoretical calculation 
Bohr has obtained Ra=l0.968.100m·1, while from the experiments the constant obtained 
is Ra=10.967.757,6±1,2m·1

• Considered from the viewpoint of the probability, it is 
impossible that Bohr's successes are merely accidental (such a hypothesis is against the 
laws of probability). 
In another paperl•l, by proposing a new hydrogen model where a corpuscular electron 
moves through Hf about the proton, the author shows not only that Bohr's successes are 
not accidental, but it is even shown that Bohr's model can be conciliated with 
Schroedinger's Equation, a theoretical task that it is possible by considering the 
electron's motion through the Hf within the electrosphere. So, one of the greatest 
mysteries of Physics - the success of Bohr's model- is demystified thanks to the HT. 

From those several advantages of the Hf one realizes that its contribution to Theoretical 
Physics must be considered seriously. And here it is shown one more advantage: from the 
electron's Hf it is possible to eliminate the time reversion in Feynman's Quantum 
Electrodynamics. Considering that the time reversion is the most unacceptable paradox of 
QM, the author hopes that the advantages of the HT will be taken in consideration by the 
scientific community starting from now. 

2. FEYNMANN'S STARTING POINT 
According to the classical electromagnetism, the force exercised by a load over another one is 
transmitted by the way of an electromagnetic field: the load generates a field that actuates on 
the other one. As the field propagates with the speed c of light, the first load influences on the 
second after a time: such delay is the time t that the field spends to peruse the distance L 
between the two loads (t =Lie). 
Feynman started to develop his theory form the assumption that the force of interaction 
between two electrons is not due to a field. The interaction is an "action at distance" between 
the loads, which is felt by the second load after a time t=L/c predicted in the classical 
electromagnetism. Let us see how he introduced the time reversion in his theory. 
Maxwell's Equations, symmetrical with regard to the time, admit two sort of solutions. The 
first ones correspond to the waves that leave away the source by wasting a time (in our common 
sense about time). They are called "retarded", because they arrive to the receptor after a delay, 
since they peruse the space with the speed of light. The second solutions, not considered 
commonly because they make no sense (the effect happens before the cause) correspond to 
waves that converge to the source and do again the curse of time with the speed of light. They 
are called "advanced", because they arrive to the receptor before their departure from the 
source (they leave out the source in the future, go back in the time, and arrive to the receptor in 
the past time). 
Feynman's theory considers that the receptor receives in a present instant these advanced waves 
(emitted by the source in an instant of the future). So, in his theory the interaction between the 
source and the receptor combines two sort of waves: the retarded waves received by the 
receptor after their emission by the source, and the advanced waves received by the receptor 
~their emission by the source. Feynman determined that such combination is formed by 
50% of retarded waves and 50% of advanced waves. 
The Fig. 1 illustrates the combination of retarded and advanced waves according to Feynman's 
hypothesis: a load with motion (source) induces an electromagnetic field. The action of this 
electromagnetic field over another load (receptor) is described by the Maxwell's Equations. As 
they are symmetrical with regard to the time, their solutions are of two kind: the retarded and 
the advanced waves received by the receptor. So, looking at the Fig. 1, in the present instant t 
the receptor receives: 
a) the retarded waves emitted by the source in the past time t'= t-L'/c (1) 
b) and it also receives the waves that shall be emitted in the future time t"= t + L"/c (2) 

As t" is the future with regard to the present time t, of course that such a theory defies the 
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logic, since the receptor receives the advanced wave before its emission by the source (such 
advanced wave goes back in the time: after leaving out the source in the future time t", it 
arrives to the receptor in the present time t). But the experiments have corroborated the 
calculations obtained from Feynman's theory. 

3. PROPERTIES OF THE HELICAL TRAJECTORY (HT) 
1) The Hf appears in the Dirac's theory of the electron. In their book[2J Lindsay and Margenau 

say in the page 508: "The only possible resolution of this apparent paradox is to assume 
that the electron performs, in a classical sense, a rapidly periodic movement with the speed 
of light, while it progresses uniformly along x in conformity with (12). Schrodinger was 
the first to point out this peculiar trembling motion; its actual significance is not clearly 
understood'. 

2) According to Natarajan's proposal, "When we consider a particle at rest in the laboratory 
frame, it has no external motion (vex= 0). The internal velocity, however, is given by vm= 
c (Postulate 4). On the other hand, if the particle is observed to be moving with a uniform 
velocity v in the laboratory (vex= v), then VIN should be VIN= (c' - v2}112 so that the result 
of these two velocities is still c (Postulate 3 and 4)." 

If we consider the hypothesis that an electron can lose its HT (in some kind of interactions) 
along a very short time, in order that during a fraction of second its trajectory becomes 
rectilinear, then in this case from Natarajan's postulates 3 and 4 we conclude that along such 
short rectilinear motion the electron peruses it with the speed c of light. 

4. NEW HYPOTHESIS FOR FEYNMAN'S PARADOX 
The electron (source) in the Fig. 2 comes from the left moving through HT, with speed v. In 
the point A it emits a wave. Such emission yields an internal disturbing in the resultant of 
forces that keep the electron moving with circular motion transversally to the line center of the 
Hf. As consequence, the electron does not move through HT after emitting the wave: it gets a 
classical rectilinear motion. The Fig. 3, where c' = (c' - v2}112 

, shows the composition of the 
velocities from the point A to B, and it is seen that the electron peruses the distance AB with 
the speed c of light. 
Let us continue to describe what happens in the Fig. 2. In the point B the electron emits 
another wave, and after that it moves from B to C keeping the classical trajectory. In the point 
Cit retrieves its circular motion about the line center of the Hf, and so it goes from C to D with 
speed v' (v'<v because the electron has emitted two waves, one in the point A and another in 
the point B ). 
In the point D the electron emits another wave, it loses again its circular motion about the line 
center of the Hf, and so it goes with speed c from D to E, where it emits another wave, and 
after that it peruses the distance EF with speed c. In the point F it retrieves again its HT, and 
moves from F to G with speed v" (v"<v'), and so on. 
Let us analyze the interaction between the source and the receptor, according to the Fig. 2. 
The first wave is emitted in the point A in the time t'= t-L' /c, and it arrives to the point R 
(receptor) in the tune t. The second wave is emitted in the point B. But since the electron 
already has perused the distance AB with the speed of light, then the second wave also arrives 
to the point R in the time t (together with the first wave, because the distance ABR is perused 
with the speed of light: AB is perused by the electron with speed c, and BR is perused with 
speed c by the second wave). Therefore the both trajectories AB and ABR are perused with the 
speed of light, and therefore the two waves arrive to the receptor together. 
Of course that the influence of the two waves on the receptor is the same, the reason why in his 
hypothesis Feynman has arrived to the conclusion that, according to his theory, the interaction 
with the receptor would be caused by a combination of 50% of retarded waves and 50% of 
advanced waves. 
Now consider the situation from the Feynman's viewpoint. In the Fig 1 he supposed that the 
source would have to move from A to B with a speed v. Then from such hypothesis it would be 
impossible to consider that the second wave could arrive to the receptor together with the first 
wave, since the emission of the second wave would have a time delay, corresponding to the 
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time necessary for the electron to move with the speed v between the points A and B of the Fig. 
1. 

5. CONCLUSIONS 
One could say that the arguments proposed in the paper are based on speculation only. So, 
what could be the advantage for the science to consider a new interpretation for the meaning of 
the Feynman's theory? 
Response: First of all, we have to take in consideration that the temporal reversion is absurd, 
and therefore it is reasonable to believe that there is some hidden unknown mechanism 
responsible for the success of Feynman's theory. If such hypothesis is correct, the success of 
his theory is accidental, and it is important to discover what is the real mechanism of the 
phenomenon. 
Besides, such new interpretation can encourage the researchers to investigate the phenomenon, 
and in this way new experiments can bring a defmitive answer to the paradox. 
In one among his lectures about the nanotechnology, Feynman predicted that in the future the 
researchers would have to face unexpected behavior from the electron, and they would have to 
discover new laws of the electron's interactions. It seems that Feynman was aware that the 
Nature puts "something" out of our sight, and Quantum Mechanics is unable to help us to 
understand some fundamental behavior of the particles. Perhaps the present theory may open 
the eyes of the researchers, and to help them to look for new laws in the scale of 
nanotechnology. 
Einstein was right when he opposed so strong resistance against the non-local actions 
considered in the development of Quantum Mechanics, that's why he claimed that QM is an 
incomplete theory. 
Non-locality and time reversion are two phenomena that our intuition refuses to accept. The 
physicists got used to accept them because they had no alternative, since they had to render 
themselves to the accuracy obtained from QM formalism. 
Nevertheless the paradoxes arisen from the QM conceptual foundations can be explained from 
a new alternative: to replace the de Broglie's concept, by considering that the wave-particle 
duality is not a property of the matter, as he proposed, but simply a property of the helical 
trajectory. Along several papers the author has shown that such aim is attainable. 
From the papers met in the author's book Quantum Ring Theory<'> one starts to understand that 
the paradoxes have appeared in QM because the elementary particles move through the HT, 
and inasmuch the theorists did not consider it in the development of QM, all the properties of 
the HT had to be replaced by a mathematical formalism that describes the phenomena as they 
would be produced by strange properties, like the non-locality and the time reversion. 
As the theorists now are seeing that by introducing the HT it is possible to eliminate the 
paradoxes, they cannot neglect anymore this new alternative that is offered to them. 

(*) To be published in 2005 by the Bauu Institute Press 
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