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Abstract
In a previous paper in this journal (IJNS), it is mentioned about a possible approach to re-describe QED without
renormalization route. As it is known that in literature, there are some attempts to reconcile vortex-based fluid
dynamics and particle dynamics. Some attempts are not quite as fruitful as others. As a follow up to previous paper,
the present paper will discuss two theorems for developing unification theories, and then point out some new proposals
including by Simula (2020) on how to derive Maxwell equations in superfluid dynamics setting; this could be a new
alternative approach towards “fluidicle” or “vorticle” model of QED. Further research is recommended in this new
direction.
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1.Introduction
In literature, there are some attempts to reconcile between vortex-based fluid dynamics and particle dynamics, see
[15-21]. Some attempts are not quite fruitful as others, concerning describing classical electrodynamics.
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This paper will continue our previous article, suggesting that it is possible to find a way out of the infinity problem in
QED without renormalization route [14]. As in the previous paper [14], the role of neutrosophic Logic (developed by
one of us, FS) here is to find a third way or intermediate solution between point particle and vortex, that is why it is
suggested here a combined term: “vorticle” (from vortex and particle), or it may be called: “fluidicle” (from fluidic
particle). These new words vorticle and fluidicle are intended to capture the essence of “middle way” representing the
Neutrosophic Logic view.
Here three possible approaches by Tapio Simula, Lehnert’s RQED, and also Carl Krafft, will also be discussed.
The present paper will point out some new papers including by Simula [7] on how to derive Maxwell equations in
superfluid dynamics setting, this could be a new alternative approach towards “fluidicle” or “vorticle” model of QED.

2. A short review of progress QED theories in literature and two new theorems.
There are some progress in the literature of QED, beyond what is called “renormalization” route, for instance by
Daywitt, using a 7-dimensional spacetime and spinor wave [22-24].
Other developments have been made by Prof. Bo Lehnert, which he calls: revised Quantum Electrodynamics. There
are numerous possible ways to develop QED-like theories, and not only that some theoreticians have gone further to
develop Unification Theories, SuperUnification, and even Theory of Everything (TOE).
But almost all of them boiled down to mounting complexities and ever-increasing difficult technicalities, so it appears
to be more direct approach to start with writing down two theorems as follows:

2.a. Two new theorems and a corollary
Based on the above discussions, actually, it is suggested two theorems and a corollary over here:
Theorem 1:
The true unified theory between gravitation, particles, and electromagnetic (UTGPE) fields should be based on a
consistent model of vacuum, preferably by a kind of ether fluid dynamics.

Theorem 2:
The true UTGPE, albeit it is quite difficult to find, shall be founded on no more than 3-dimensional space and 1dimensional time (Newtonian space).

Corollary:
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It should be possible and indeed relatively easy to find theoretical ways to unify four fundamental forces by increasing
spacetime dimensionality. Supra dimensional spacetime is one character of anti-realism theory of UTGPE.

2.b. Implication.
Therefore, a good candidate of true UTGPE, or at least a unification of gravitation and electromagnetic field in a
quantum sense, should be better off based on such characteristics, as a consistent combination between a quantum
feature of electrodynamics theory and/or quantum or sub-quantum1 model of aether fluid.

3. Three possible alternatives on QED
Allow us to begin this section with a quote from Sonin’s book [1], which can be paraphrased as follows:
“The movement of vortices has been a region of study for over a century. During the old style time of vortex elements,
from the late 1800s, many fascinating properties of vortices were found, starting with the outstanding Kelvin waves
engendering along a disconnected vortex line (Thompson, 1880). The primary object of hypothetical investigations
around then was a dissipationless immaculate ﬂuid (Lamb, 1997). It was difﬁcult for the hypothesis to ﬁnd a shared
opinion with try since any old style ﬂuid shows gooey impacts. The circumstance changed after crafted by Onsager
(1949) and Feynman (1955) who uncovered that turning superﬂuids are strung by a variety of vortex lines with quantized
dissemination. With this revelation, the quantum time of vortex elements started.”

Then it is possible find an expression that relates the topological and quantized vortices from the viewpoint of BohrSommerfeld quantization rules, which seem to remind us to the Old Quantum Theory, albeit from a different
perspective.
The quantization of circulation for nonrelativistic superfluid is given by [3]:



 vdr  N m
Where

(1)

s

N , , m s represents the winding number, reduced Planck constant, and superfluid particle’s mass,

respectively [3]. And the total number of vortices is given by [44]:

N

.2r 2 m


(2)

1

Added note: Robert N. Boyd has suggested his sub-quantum kinetic model of aether and also electron, using some features of
Kelvin-Helmholtz vortex theorem. See for instance: V. Christianto, F. Smarandache & R.N. Boyd, Electron Model Based
Helmholtz’s Electron Vortex & Kolmogorov’s Theory of Turbulence. Prespacetime J. vol. 10 (1), 2019. url:
https://prespacetime.com/index.php/pst/article/view/1516
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Some implications:
a.

Simula’s approach

Provided it is acceptable that there is a neat correspondence between quantized vortices in superfluid helium and
Bohr-Sommerfeld quantization rules, now let us quote from abstract of a recent paper where Tapio Simula wrote,
which can be rephrased as follows [7]:
“Right now, and electromagnetism have a similar starting point and are new properties of the superﬂuid universe, which
itself rises up out of the hidden aggregate structure of progressively basic particles, for example, atoms. The Bose-Einstein
condensate is identiﬁed as the tricky dull matter of the superﬂuid universe with vortices and phonons, separately,
comparing to huge charged particles and massless photons.”[7]

In Simula’s model, Maxwell equations can be re-derived right from superfluid vortices.

b.

Lehnert’s RQED

And one more approach is worthy to mention here. Instead of Simula’s model of electromagnetic and gravitation fields
in terms of superfluid vortices, we can also come up with a model of electrodynamics by Lehnert’s RQED from Proca
equations. As Proca equations can be used to describe the electromagnetic field of superconductor, we find it as a
possible approach too.
Conventional electromagnetic theory based on Maxwell’s equations and quantum mechanics has been successful in
its applications in numerous problems in physics and has sometimes manifested itself in a good agreement with
experiments. Nevertheless, as already stated by Feynman, there are unsolved problems which lead to difficulties with
Maxwell’s equations that are not removed by and not directly associated with quantum mechanics [20]. Therefore
QED, which is an extension of Maxwell’s equations, also becomes subject to the typical shortcomings of
electromagnetic in its conventional form. This reasoning makes a way for Revised Quantum Electrodynamics as
proposed by Bo Lehnert. [11-13]
In a series of papers, Bo Lehnert proposed a novel and revised version of Quantum Electrodynamics, which he calls
as RQED. His theory is based on the hypothesis of a nonzero electric charge density in the vacuum, and it is based on
Proca-type field equations [10, p. 23]:

 1 2

 2 2   2  A   0 J  ,   1,2,3,4
 c t


(3)

 i 
A   A, ,
 c

(4)

Where
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standing for the magnetic vector potential and the electrostatic potential in three-space. In three

dimensions, we got [20, p.23]:

curlB

0

  0 divE C 

curlE  

 0 E
t
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B  curlA, divB  0,
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divE 
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,
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.
0

(5)

(6)

(7)

(8)

(9)

These equations differ from the conventional form, by a nonzero electric field divergence equation (9) and by the
additional space-charge current density in addition to displacement current at equation (5). The extended field
equations (5)-(9) are easily found also to become invariant to a gauge transformation.[10, p.23]
The main characteristic new features of the present theory can be summarized as follows [10, p.24]:
a.

The hypothesis of a nonzero electric field divergence in the vacuum introduces an additional degree of
freedom, leading to new physical phenomena. The associated nonzero electric charge density thereby
acts somewhat like a hidden variable.

b.

This also abolishes the symmetry between the electric and magnetic fields, and then the field equations
obtain the character of intrinsic linear symmetry breaking.

c.

The theory is both Lorentz and gauge invariant.

d.

The velocity of light is no longer a scalar quantity but is represented by a velocity vector of the modulus
c.

e.

Additional results: Lehnert is also able to derive the mass of Z boson and Higgs-like boson.[21] These
would pave an alternative way to new physics beyond Standard Model.

Now it should be clear that Lehnert’s RQED is a good alternative theory to QM/QED, and therefore it is also
interesting to ask whether this theory can also explain some phenomena related to LENR and UDD reaction of Homlid
(as argued by Celani et al).[8]
A recent paper [8] presented arguments in favor of extending RQED to become a fluidic Maxwell-Proca equations,
as follows:
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Now it appears possible to arrive at fluidic Maxwell-Proca equations, as follows [8]

 
  E    2 ,

(10)


 B  0 ,

(11)

0
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where:
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(14)

(15)

(16)

Since according to Blackledge, the Proca equations can be viewed as a unified wavefield model of electromagnetic
phenomena [7], therefore the fluidic Maxwell-Proca equations can be considered as a unified wavefield model for
electrodynamics of superconductor.
Now, having defined Maxwell-Proca equations, it is possible to write down fluidic Maxwell-Proca-Hirsch equations
using the same definition, as follows:

( 2  2 )( F  F0 ) 

1

L2

( F  F0 ),

(17)

And

( 2  2 )( J  J 0 ) 

1

L2

( J  J 0 ),

(18)
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In literature, the above fluidic Maxwell-Proca-Hirsch equations have never been presented elsewhere before. Provided
the above equations can be verified with experiments, they can be used to describe electrodynamics of
superconductors.

c.

Krafft’s approach

A third approach of describing elementary particles from aether vortices perspective is discussed by Carl F.
Krafft [9]. See for example:

Figure 1. A few elementary particles, source: Carl Frederich Krafft [9]

4. Concluding remarks
In this paper, continuing our previous article, it is argued that it is possible to find a way out of the infinity problem in
QED without renormalization route [14]. As a follow up to previous paper, in the present paper, first of all, two
theorems for developing unification theories have been discussed, along with pointing out some new proposals
including by Simula (2020) on how to derive Maxwell equations in superfluid dynamics setting. This could be a new
alternative approach towards “fluidicle” or “vorticle” model of QED.
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Three possible approaches: Tapio Simula, Lehnert’s RQED and also Carl F. Krafft, have also been discussed.
Nonetheless it should admitted that this article is not complete yet on possible ways to describe vorticle or fluidic as
an alternative to QED.
Hopefully this article will inspire further investigations in this line of thoughts.
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