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Abstract: By an electric charge model of static type, with spherical distribution of field quanta, periodically emitted, and by
the Galilean relativity, there are re-obtained the Lorentz’s expressions of the speed-depending longitudinal and transversal
mass of a charged particle accelerated by a quanta flux pressure, as apparent effect generated by a real decreasing of the values
of longitudinal and transversal electric field, EL ∼ γ-3; ET ∼ γ-1, (·γ = 1/√(1 –v2/c2), being re-obtained also the general form of the
Doppler-Fizeau effect. The invariance of the Lorentz force expression indicates a relativist variation of the magnetic field
induction, in the form: B ∼γ-1, which explains the experimental result of the Kaufmann-Bucherer experiments. It is proposed a
classical expression of mass and charge variation, in the form: m = mo/α; q = qo/α, (α = (1 – v2/2c2)), which may results as real
variation by a significant density of a super-fluid medium of the quantum vacuum containing etherons (mg,s = 10-60÷10-70kg)
and quantons (mh = h·1/c2= 7.37x10-51kg), by an relativist etherono-quantonic vortex Γr(v) which is added to the similar vortex
Γµ(v) of the particle’s magnetic moment which is increased with the speed, if the particle’s spin is rectangular to its impulse.
The explicative model may explain also the photon’s energy in correlation with its electromagnetic properties.

Keywords: Relativist Mass Variation, Einstein’s Relativity, Doppler-Fizeau Effect, Kaufmann-Bucherer Experiment,
Photon Rest Mass

1. Introduction
It is known that the special Einsteinian relativity generated
controversies about the validity of the light speed constancy
postulate, resulted mainly from the so-called "twin paradox"
generated by the Einsteinian relation of time dilation and
from the Einsteinian mass variation with its speed which.
Even if initially this phenomenon resulted as an observational
effect generated by the limitation of the speed of light quanta
used for observing the phenomenon, it induced subsequently
the conclusion of a real mass increase at relativistic particle’s
speed.
In the same time, for consistency with the photon’s
properties, it resulted the concept of ‘zero rest mass’ of
quanta having the speed vc = c -conclusion generalized also
for the case of other bosons (graviton, gluon), although there
are experiments that indicated a photon’s behavior similar to
those of other particles and implicitly - the need to consider a
non-null rest mass, like in the case of the "stopped light"
experiment [1], which showed a considerable reduction of

the photon’s velocity at the passing through a Bose-Einstein
condensate, and the experiment of the Bose-Einstein
condensate of photons obtaining [2].
There are also theoretical arguments that highlights the
need to consider a non-null rest mass of photon [3] and of
other bosons such as the gluon of strong interaction, as
arguments in this sense being the hard gamma-quantum
conversion into a negatron-positron pair (e + -e-) at the
passing through the field of an atomic nucleus and the fact
that the gluonic shell of the quarks contributes to the restmass of the formed mesonic or baryonic particles.
In the context of relativist quantum mechanics, it seems
that the standard model of elementary particles cannot
explain the rest mass of relativistic particles without the
Higgs mechanism of rest mass generation through the Higgs
boson field of the quantum vacuum, although there are some
attempts to explain the observed phenomenology without this
theoretical consideration [4].
The tendency to interpret the Einsteinian relation of speeddepending mass variation as a real phenomenon is also
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criticized by some authors [5], in the context in which even
Einstein mentioned that his theory of special relativity yields
conclusions in the Known Universe, which is the result of the
Real Universe observing with finite speed rays. There are
known attempts to avoid the postulate of light speed
constancy, proposing, for example, an exponential relation of
mass variation with its speed, [6], At the same time, the
evidence of field-like properties of the dark energy [7] that
determines the expansion of the Universe, in connection with
the experimental evidences of the quantum vacuum ‘zero
point energy’, such as the Casimir effect, reintroduced the old
concept of ‘ether’ into the phenomenology of particles and of
fields phenomena but also in some theories of quantum type,
although in the same time the special Einsteinian relativitybased on the exclusion of the ether concept –as consequence
of the Michelson-Morley’s experiment result, is maintained.
- It may be concluded in this case that - at least partially,
the solution to the problem of naturally describing of the
microcosm phenomenology implies the need to return to a
Galilean relativity applied in an Euclidean space.

The paper presents a phenomenological description of
some relativistic effects in the dynamics of charged
elementary particles, on the basis of a Galilean relativity.

2. The Solving of Particles Mass
Variation Problem in the Galilean
Relativity
As it is well known, the specific form of the mass-energy
conservation law in the Einstein's relativity, compatible with
the principle of metric’s invariance, has the form:
E2 = (mc2)2 = (m0c2)2 + p2c2; m = moγ = mo/√(1 –v2/c2) (1)
and gives the solution: m = mo·γ with γ = 1/√(1 –v2/c2).
The only form of the energy conservation law included in
eqn. (1) that avoids the conclusion of particle’s mass growth
to infinity with its velocity, is those of the classical limit (v
<< c):
m = mo/α = mo/(1 –v2/2c2)

E = mc2 = m0c2 + ½ mv2 = E0 + Ec;
which gives the solution: m = mo/α = mo/(1 –v2/2c2).
By replacing in eqn. (2) the total energy and the impulse
with the corresponding operators of the quantum mechanics,
is obtained the Schrödinger equation for the non-relativist
case.
Let us consider - according to a Galilean-type relativity,
the validity of this relation (2) for the whole range of speeds,
including for v = c, thus applicable also to photons, which- in
this case are "non- privileged" particles, i.e.- without the
Fae = m ⋅ a q = q ⋅ E ;
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(2)

hypothesis of a null rest-mass of photon.
However, the question arises: how may be explained the
relation describing the acceleration ‘a’ of an electrically
charged particle, given by an electric force Fa = m⋅a = q⋅E,
which indicates- by the Einsteinian relation (1), the
possibility of particles accelerating (including also electrons)
until energies of the order of some GeV or even TeV ?
To find a compatibility of the classic relation:

m = m0 / α ;

α = (1 - v 2 / 2c 2 )

(3)

with the relation of Einsteinian type:
Fae = m ′ ⋅ a q = q ′ ⋅ E ′ ;

m′ = m0 ⋅ γ ;

for which we consider as correct only the acceleration’s
expression, we suppose- for instance, a relativistic variation
also for the q-charge and/or the electric E- field and we will
analyze in which physical conditions the two relations (3)
and (4) gives the same value or close values for the
acceleration aq, i.e.:

aq = dv/dt = q ⋅ E/m ≈ q ′ ⋅ E ′/m′

(5)

For a plausible answer to this question through the classic
relation (3), the following observations must be made:
- In the Einsteinian relativity, the electric charge and the
longitudinal component, parallel to the particle’s speed, of
the accelerating E-field, are considered invariants when we
pass from a fixed reference system Os to an inertial system,
Oi, i.e.: q (ve) = q (0); E(ve) = E(0), although the charge’s

E (r.0) = k1 ⋅ ρ v v 2v

γ

=

1/ (1 - v 2 / c 2 )

(4)

density is considered variable with the charge’s speed: ρe(ve)
= ρe(0)⋅γ, by considering a relativistic contraction of the
charge’s volume with its speed: ϑq(ve) = ϑq(0)/γ.
These considerations - although consistent with
experimental observations specific to the electrodynamics
such as the Kaufmann-Bucherer-Neumann experiment [8],
do not take into account the microphysical mechanism of the
electric field and the electric charge generation.
According to a cold genesis theory of fields (CGT [9, 10]),
the electric field E is explained by the existence of a
spherically-symmetric flow of vectorial photons of the
accelerating Q-charge’s field, ("vectons" – in CGT), with the
impulse density: pv(0) = ρvc –for a static interaction between
Q and q (if ve = 0) and with an expression of the E- field of
the form:

with v v = (c ± ve ) ; k1 = 4π ⋅ a 2 / e ; ( a = 1.41 fm )

(6)
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i.e.- dependent on the vv- speed of quanta relative to the
interaction semi-surface: Sx = 2πr02 = n·2πa2 = nSx0, of the
charge q = n·e. In CGT, Sx0 is considered as being the
interaction section of the electron with the E-field quanta: Sx0
= π(a + rv)2, with: a = 1,41fm- the radius of an electron with
the e-charge on its surface and rv = 0,41·a- the gauge radius
Fr (q) = Sx

of the vecton, (CGT), [10].
The accelerating force Fe, given by repulsion between a
charge Q with the mass M and a charge q with the mass mq,
results- in this case, (according to CGT), from the impulse
variation of the field quanta at the quasi-elastic collision with
the semi-surface Sx = 2πr2, i.e:

∆( pc ) r
2( ρ s ∆ x ⋅ v v ) r
= Sx
= S 0 ρ v ⋅ v 2v = q ⋅ Er (0) ;
∆t
∆t

q=

S0
;
k1

S0 = 4π ⋅ r 2 = n ⋅ 4π ⋅ a 2

(7)

Also, in CGT, the expression of the magnetic induction
results in the form:

B(r) = k1 ⋅ ρc vv

vv ≈ c

;

(8)

the magnetic moment of particles resulting in CGT from an
etherono-quantonic vortex of primordial dark energy: Γµ =
ΓA + ΓB, formed by a component ΓA of ”heavy” etherons (ms
≈10-60kg/m3), explaining physically the magnetic potential A
and a component of ”quantons” (mh = hν/c2 = h·1/c2
=7.37x10-51 kg/m3), explaining physically the magnetic
induction B, [9, 10].
-The conversion of eqn. (7) into a equation of the
gravitational force or of an etheronic drag force at the mqmass deplacing is obtained in CGT by the relations: k1 =
(me/e)⋅kh; q = qg = (e/me)⋅mq, in which kh = Sh/2mh = 27.4;
(Sh= 4πrh2 –the quanton’s surface).
-The quarks confinement force is explained in CGT by a
"bag" model given by the static quantum pressure gradient of
the scalar charge of impenetrable quantum volume of the
nucleon, [6], which explains also its repulsive property,
observed in scattering interactions.
According to eqn. (7) it results as plausible a
phenomenological decrease of the accelerating field E (v)
which determines the acceleration of the particle m (q, v), in
its inertial coordinate system Oi, as consequence of the
quanta speed decreasing relative to the accelerated charge, q.
From a phenomenological point of view, it results in
consequence that the Einsteinian relation (4) could be
approximated by the classical relation (3) by considering a
relativistic variation of the E-field but also of the charge, q
(v), according to a relation of the form:
m (v)⋅aq = q (v)⋅E(v); m = mo/α;

(9)

q = qo/α α = (1 – v /2c )
;

2

2

The equality: aq(v,α) = aq(v,γ) may results- in this case,
from a variation of the E-field, of the form: E(v) = E0/γ, by
considering the same relativistic variation of the q-charge and
of the mass, i.e.: m (v)/m0 = q (v)/q0.
The increase of the mass and of the charge with the speed
through the factor α could result as real only if the increased
values: m (v), q (v) could be evidenced as such also in the
inertial system Oi of the m- particle and if exists an energy:
E=∆m⋅c2 which can explain the forming of the additional
mass ∆m, (i.e.-a vortexial energy, given by vacuum quanta).

Figure 1. The relativist generating of the accelerating E-field.

For analyze the variation of the accelerating electric Efield at a relativistic speed of the q-charge, generated by the
relativistic variation of the impulse density: ρvv of field
quanta, we will consider that a mq -particle with the electric
charge q is accelerated inside a linear accelerator by the
accelerating electrodes R of ring form, and that the q-charge
is- at the time t0 = 0, in a point Pi(0, y0) at the center of the
accelerating electrode R which generates an electric E- field
through its electric charge Q, the q-charge and the attached
inertial reference system Oi having - in the reference system
OS, the speed vq -considered as quasi-constant within a
sufficiently short period of time, δt, (Figure 1).
We may consider also that an electric E- field is produced
by a small charge’ part δQ of the R-electrode, according to
the equations (6) and (7), but by fronts fq of vectorial quanta
("vectons") of impulse density:
pv = ρvc = (1/λ0)⋅ρsc;

λ0 = c⋅τ0

(10)

having the speed vv = c in the reference system OS and a
surface density of quanta: ρs in the fq- fronts- spaced at
intervals λo = c⋅τ0 = y0. We consider also that at the moment t
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= 0 a fck -front of vectons passes through the origin 0 of the
inertial system Oi while the front fck-1 strikes the q-charge
with the speed: vv = c, (figure 1).
This fck -front of quanta will hit the surface of the q-charge
rectangular to the direction ‘r’ (given by the position of qcharge in OS) at a relative speed: uc = c – ve = c - vq⋅cosθ,
(vq –the charge’s speed) after a period of time τ’ in which the
fck -front of quanta cover the distance: r = λ’ = c⋅τ’ and the

∆ ( pc ) r
2( ρ s uc )
Fr (v) = Sx
= Sx
= S 0 ρ s ⋅ (c − v q cos θ )
∆t
τ'
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inertial reference system Oi cover the distance: d = vq⋅τ’,
resulting that: r2 = d2 + y02 ⇒ τ’ = τ0⋅√(1- vq2/c2).
Considering (CGT) that the electrical force is given by the
quanta impulse variation per unit time, corresponding to a
(quasi) elastic collision, because that the period τ’ results
from the geometric relation: λ’2 – d2 = λ02 in the form: τ’ =
τ0/√(1- vq2/c2), it results- for the electric accelerating force
Fr(vq) acting over the q-charge, the relation:

1−

τ0

vq2
c2

= S ρ s c ⋅ (1 −
0

vq2
2
c

1−
)

vq2
c2

τ0


vq2 
= Fr (0) ⋅  1 − 2 

c 



3

(11)

The correspondence with the form (6), (7) of the Er –field and Fr -force is given by eq. (10).
The component in the longitudinal direction of this electric force is:
3



vq2 
vq2 
FL (v) = Fr (0) ⋅ cos θ ⋅  1 − 2  = FL (0) ⋅  1 − 2 


c 
c 





3

(12)

in which: FL(0) represents the longitudinal component of the Fr -force generated by the charge δQ and acting over a q-charge
stationary in the system Os in the same point Pj(d, y0) as the accelerated q-charge after a time δt = τ’. By introducing the
expression (12) in the relation (9), it results:
3

3



vq2 
vq2 
F (0) ⋅ 
q
q0
aL (v) = L
⋅ 1− 2  =
EL (0) ⋅  1 − 2  = 0 EL (v)

mq 
mq
mq
c 
c 




The relation (13), in the relativist Lorentz-Einstein
hypothesis: E(ve) = E(0); q(v) = q(0), suggests a variation
of the mq -mass with the speed in the longitudinal direction,
of the form: mL(v) = m(0)⋅γ3, which was theoretically
deduced by Lorentz in 1904 and by Einstein in 1905- by the
postulate of the light speed constancy, [11]. According to
equations (11) - (13), it results only an apparent mass
variation, in the form (4), the real variation with the charge’s
speed being those of the electric E-field in the frame of the
inertial system Oi of the accelerated q-charge.
The einsteinian form (4): mL (v) = m (0)⋅γ corresponds –
according also to eqn. (11), to the lorentzian form of the
transversal electromagnetic mass [12] and to the postulate of
the photon’s speed constancy in vacuum, (u = c), specific to
the einsteinian relativity- but which is paradoxical for the
longitudinal mass or E-field.
In the case of a q-charge accelerated by attraction, by an
opposite δQ-charge of an R-electrode, the relation (13) is
maintained- according to the CGT model of electrical
interaction, according to which the attractive interaction
between two q1, q2 charges of opposed sign takes place by
attraction between vectorial photons of opposed spins and
opposed pseudo-charges in the inter-charges space, with the
reduction of quantum pressure on the semi-surface Sx
corresponding to the space between them, the coulombian
attractive force resulting from the mean value of the pressure:
Pv = ρvw2 (w ≈ c –for pseudo-stationary charges) of pseudoscalar photons of the quantum vacuum (vecton-antivecton

(13)

pairs) acting on the opposed semi-surfaces, Sy⁄⁄Sx.
If the attracted q–charge is moving at a v-speed relative to
the attracting δQ-charge of the R-electrode, because that in
this case we have: w ≈ c – ve, by repeating the reasoning
specific to the case of charge accelerating by repulsion, we
retrieve the relation (11).
The expression (13) of the longitudinal mass variation with
the speed was deduced also by the Lorentzian model of
electron’s electromagnetic mass, from the electromagnetic
moment variation: PEM = ∫ε0ExB⋅d3x, introduced by
Abraham, which generates the force produced by the
electron's self-field: FSELF = ∫ρe(E + vxB)⋅d3x = -dPEM/dt,
[13].
It can be explained- in this case, by the relations (11)- (13),
avoiding the paradox of infinite increasing of particle’s mass
by a relativist speed v→ c, the result of some experiments of
accelerated electrons speed determining, (SLAC experiment,
Brown et al., 1973 [14], Guiragossián et al., 1974 [15]),
which showed the lack of difference between the speed of
accelerated electrons at energies of 11-20.5 GeV and of some
gamma radiation quanta of 15 GeV, (values corresponding to
the Einsteinian relativist variation of mass).
It may be observed also that the Lorentzian relativist
expression of mass variation with the speed in the transverse
direction: mT (v) = m (0)⋅γ, corresponds- by the relations (11)
and (13), to a real variation of the accelerating E-field
produced by the annular R -electrode at the surface of the qcharge, in the form: Er(v) = Er(0)/γ corresponding to the case
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If- in the previous case, we replace the charge δQ with a
source of laser radiation with a frequency ν0 = c/λ0 and in the
inertial system Oi we replace in the position Pi(0, y0) the qcharge with an observer Ai, repeating the reasoning used for
the obtaining of relation (11) will results that the observer Ai
will observe the laser radiation as having a modified
wavelength: λs.

in which the quanta of the photonic fronts fc hits the semisurface Sx of the q-charge with the speed vv = c but with a
frequency: ν(vq) = ν0 (0)/γ - resulted from the variation of the
period τ = 1/ν and corresponding to the transversal Doppler
effect.
-The correspondence with the Doppler-Fizeau effect of the
relation (11) results from the following reasoning:

λs = u ⋅τ ′ = u ⋅τ 0 ⋅ γ = (u/c) ⋅ λ0 ⋅ γ ;

γ = 1/ (1- v2 / c 2 )

λ0 = c ⋅τ 0

;

(14)

in which uν is the speed of radiation quanta relative to the observer Ai, which depends on the relative speed of the observer:
vqx according to the relation:
uν = c - vq⋅cosθ = c + vs⋅cosθ,

(15)

in which: vs = -vq is the speed of the laser source relative to the observer Ai. It is obtained in this case- by eqns. (14)
and (15), the expression of the relativist wavelength λs corresponding to the general form of the Doppler-Fizeau effect [16]:





λs = λ0 ⋅ 1 +


vs
cosθ 

c


1−

vs2
c2

;

θ = π /2 ⇒ λs = λ0 / 1 −

vs2

(16)

c2

which for θ =0 gives the longitudinal D-F effect and for θ = π/2 gives the transverse D-F effect.
In the case of a non-relativistic speeds: vq<< c we have α→1 and: FL(v) → FL(0) = Fr(0)⋅cosθ.
Because that on the direction r the Er -field quanta have the speed v = c, considering a small interval: δr = nrλc = nr⋅c⋅τ0, with
a linear density n0 = 1/λ0 of quanta fronts fc, with the relations (6) and (11) of CGT, we have:

FL (v) = Fr (0) ⋅ cos θ = Sx

δ ( pc ) r
2( ρ s uc )
1 2
⋅ cos θ = Sx
⋅ cos θ = S 0 ρ s ⋅
⋅ c ⋅ cos θ ≈ S 0 ρv ⋅ c 2 cos θ = q ⋅ EL 0 (17)
δ t
τ
τ 0c

in which: S0 =2Sx = 4πro2 = n·4πa2, (n=q/e) and τ0c =λ0, in accordance with the basic eqn. (7).
If the q-charge has the vq –speed rectangular to a homogenous ET-field, we may obtain the expression of the transversal ET –
field re-writing the equation for the Fr(v) force in the form:
2

FT (v) = Sx

vq
δ ( pc )r
2( ρs uc )
1
1
= Sx
= S 0 ρs ⋅
⋅ u 2 = q ⋅ k1 ⋅ ρs ⋅ u 2 = q ⋅ ET = q ⋅ ET (0) ⋅ 1 − 2 ;
δt
τ
τ ⋅u
λt
c

λt = τ ⋅ u = λ0 / 1 −

vq2
c2

(18)

because that from eq. (15) and (16), for θ = π/2, Er(0)=ET(0) it results that: u = c and with τ = τ0·γ, ⇒ET(v) = ET(0)/γ.
The acceleration of the q-charge resulted from the action of the transversal field ET(v) is:
aT (v) =



v q2 
v q2  q 0
FT (0) ⋅ 
q
⋅ 1− 2  =
ET (0) ⋅  1 − 2  = 0 ET (v)

mq 
c  mq
c  mq





(19)

relation which- in the relativist Lorentz-Einstein hypothesis: q (v) = q (0), suggested a relativist variation of the mq -mass
corresponding to a transversal mass of the form: mL(v) = m (0)⋅γ. Also, putting θ = 0 in eqn. (15) and (16) and replacing u, λt
in (18) with the obtained λl and uv we find the same form for El as those from eq. (11) in which θ = 0: El = El0(1-vq/c)√(1vq2/c2).
Comparing with the relativist Joules-Bernoulli equations [17] based on the Einsteinian relativity:

E⊥′ (v) = γ

⋅ ( E⊥0

+ vx B) ;

B′⊥ (v) = γ

⋅ ( B⊥0

−

1
c2

vx E ) ;

(

2
γ = 1− v

c2

)

−

1
2

(20)

which cannot be explained physically by eqn. (11), it results from eqns. (18), (19) and from the galilean invariance of the
Lorentz force expression (EL = v x B) that the general form of the fields E⊥’(v) and B⊥’(v), in the inertial system Oi of the q
(v)-charge, must be the form:
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E⊥′ (v) = γ −1 ⋅ ( E⊥0 + v x B ) ;

B′⊥ (v) = γ −1 ⋅ ( B⊥0 −

1
c2
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(

γ = 1− v

vx E ) ;

2

c2

)

−

1
2

(21)

It may be observed that the relativist variation of B⊥’(v) conform to eqn. (21), resulted by the invariance of the physics laws:
B⊥’(v) = EL’(v)/v = B⊥0·γ-1; (EL’(v) = EL0·γ-1 = (v x B0)·γ-1)
may explain the result of the Kaufmann’s [8] and of the Bucherer’s experiments [18], (re-confirmed by Rogers et al. [19]),
according to the next equations:
a) In the case of Kaufmann’s experiment, consisting in the applying of an electric and magnetic fields aligned parallel to
each other so that the deflections y and z caused by them to electrons of beta-rays (v⁄⁄x; v ≥ 0.9c) were perpendicular to each
other, using also the eqns. (21), we have:
2

 eB0 b   eE0 a
z / y=
 / 
2
 γ ⋅ me v   γ ⋅ me v
2

  e   (B0 b) 2
 = 
 ⋅ 
  γ ⋅ me   E0 a

(


 ;


2
γ = 1− v

c2

)

−

1
2

(22)

with: a, b- constants specific to the experimental installation. It is retrieved by eqn. (22) the experimental result of the
Kaufmann’s experiment, which was considered as being given by the einsteinian speed-depending mass variation.
b) In the case of the Bucherer’s experiment, consisting in the passing through a velocity filter using rectangulary E0-/B0fields, of some beta rays whose v-speed was such that the action of the electric E0-field and the magnetic B10-field exactly
compensated each other and thereafter- through a constant magnetic field B20 which generates a deflection of radius R, using
also the eqns. (21) we have:

(

)

e ⋅ B20 ⋅ γ −1
 eE γ -1 
E
v =  00 −1  = 00 =
;
 eB γ 
B1
m e R −1
 1

It is retrieved by eqn. (23) the experimental result of the
Bucherer’s experiment, which was considered as being given
by the Einsteinian speed-depending mass variation.
The possibility to explain the previous experiments by a
variation of E- and B- fields of the form (21) was considered
as Galilean alternative for the Kaufmann-Bucherer
experiment explaining also in the book: „A new light in
physics” (2017, [20]), but without explanations regarding the
cause of the speed- depending variation of the ET- and Bfields.
It may be mentioned also that the charge’s variation with
the speed was considered also by Asif Laghari [21] but in the
form: q = q0·γ, by the Einsteinian relativity.
The question that arises is: if the speed-depending
variation of both the mass mq and the charge q in the classic
form (9) may be real or results only as formal variations.

3. The Physical Possibility of a Real Mass
Variation with the Speed

(

γ = 1− v

2

c2

)

−

1
2

(23)

necessary to explain in which way the considered variation
with the factor 1/α of the mass mq and of the charge q could
result as real, in the sense of the effect’s existence also in the
inertial system of the accelerated mq- particle.
A real growth of mq- and q- values with the particle’s
speed until a maximum value- double than the initial one,
would be possible –according to CGT, by the generation of a
relativistic etherono-quantonic vortex: Γr(v) = 2πrµ⋅ve whichat values ve → c of the particle’s speed, may increase the
quanta density and the intrinsic energy of the magnetic
moment’s vortex of the q-charge: Γµ(v) = 2πrµ⋅c, (rµ = λ/2π =
ћ/mλc –the Compton radius ), but also its value and the spin’s
value, if rµ(v) = rµ0 = ћ/m0c, according to the equation:
µ(v) = ½q(v)⋅c⋅rµ = µ0/α = (q/m)vSq;

(24)

The microphysical dependence of the value of an
elementary charge q = e on the density of vectons and
quantons of the electric and magnetic fields: ρv, ρc, at the echarge’s surface of radius rq = a, results in CGT through the
eqns (6) and (8) which gives the equality:

In the context of admitting the relations (9) and (13), it is

ρv(a) = ρc(a):

E (q, a) = c⋅B (q, a); ⇒ B = k1ρc(a) c = k1ρv(a) c ∼ µe ∼ e;

(25)

the link with the mass resulting-for the electron, from the relations [9, 10]:
me = 2πa3ρv(a) ∼ e;

e = 4πa2/k1 = 4πa2k1ε0ρv(a) c2;

The conclusion of the magnetic moment’s increase with
the e-charge’s speed allows the conclusion of a real increase

(ρv(a) = µ0/k12)

(26)

of the me- mass with its speed by the attracting of "naked
photons" (limited to their inertial mass) from the quantum
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vacuum, vortexially confined and included in the particle’s
quantum volume by the attraction force generated by
quantum potential of Bohm type, (of particle interaction with
the sub-quantum medium), considered of quantum-vortexial
nature also in other theories [22].
According to CGT [9, 10], the magnetic vortex: Γµ(0) =
2πrµ⋅c, for the quasi-stationary particle, results by the
interaction of omnidirectional etherono-quantonic winds of
mean speed vc = c (formed by etherons (mg,s = 10-60÷10-70kg)
and by quantons (mh = h·1/c2= 7.37x10-51kg)) with the chiral
VΓ (r) = VΓ0 ⋅ Ψ

2

;

VΓ0 =

ϑi
2

ρs0ve2 ;

Ψ

2

super-dense kernel m0 of the e-charge.
Also, the relativist vortex: Γr(v) = 2πrµ⋅ve results from the
interaction of the pseudo-stationary etherono-quantonic
medium of the quantum vacuum with the chiral super-dense
m0-kernel of the charge q = e having the ve –speed and
generates a supplementary self-potential VΓ(r) of the
displaced particle, of Eulerian form, generated by the
relativistic quanta impulse density: ps(r) = ρs(r)⋅ve and acting
over the impenetrable quantum volume υi of an external
particle, [9, 10, 27], i.e.:
-

= R2 = e

It results that- for a real doubling of the me –mass and of
the q-charge’s value at a speed ve ≈ c, it is necessary that the
density ρs0 of the pseudo-stationary etherono-quantonic
medium of the quantum vacuum to be equal to the density ρc0
of the etherono-quantonic vortex Γµ(0). However, this effect
would produce a quantum drag force Fr(v) that would
generates an apparent speed –depending mass increase effect
and a particle’s speed reducing, in contradiction with the first
principle of the Newtonian dynamics.
This contradiction can be avoided by the d'Alembert’s
paradox [23], which shows that in the case of a fluid medium
with zero or almost zero viscosity such as a superfluid, the
drag force is also null. This conclusion is consistent with the
fact that- according also to other etheronic theories, the subquantum medium must be considered an ideal fluid to which
the laws of ideal super-fluids may be applied and with almost
null viscosity [24], being consistent also with the arguments
against the “tyred light” model of the cosmic red-shift effect
explaining [25].
On the other hand, according to an etheronic theory of

r

η

-i

; Ψ = R⋅e

S
ℏ

; S = υi (ρs ve )r ⋅ lx ; l

⊥r

(27)

gravitation of LeSage type [26], the drag force acting on a
particle passing through the sub-quantum medium cannot be
considered null. The compromise solution may be the
including of a particle’s form factor fa < 1 in the expression
of the drag force generated at its passing through the fluid
medium of the quantum vacuum, which- in the absence of
the action of electrical or gravitational fields, is of Stokes
type, because the laminar regime of the particle’s displacing
also at relativist speed v→c, as in the case of the photon,
[27].
The approximate value of this force can be equated by
equivalenting the action of the quantum vacuum etheronic
quanta with the action of some omnidirectional etheronic
winds of the same mean impulse density: ps = ρs·c in a point
Ps in which the mp-particle is stationary.
If the mp- particle will receive an impulse mpv in a
direction x-x ', by the Galilean relativity we may obtain the
expression of the drag force in accordance with eqn. (7), by
the relation:

Fs(mp, v) = kh·fa·mp⋅ρs[(c+v)2 -(c-v)2] = 4fa·kh mp⋅ρsc⋅v ≈ 6fa(mp/mh)π⋅rc⋅ρs⋅νs⋅v
in which: rc ≈ 1,8x10-25m -the quanton’s calibration radius
(CGT, [9]), νs = ηv/ρs –the kinematic viscosity (ηv –the
dynamic viscosity), and fa < 1 - particle’s form factor.
From the relation (27) it results the approximation:
νs = (2/3) ⋅rc⋅c ≈ 3,6x10-17 m2/s.
Identifying- for the case of the interstellary space, the subquantum medium with the dark energy, we can take:
ρs = 1.2x10-26 kg/m3, resulting to the limit: v = c, that:
asM = FsM /mp ≈ 3,31x10-8 N/kg - a value comparable to the
gravitational acceleration generated by a mass of 1 ton at a
distance of 1m, thus negligible on non-cosmic distances,
compared to the terrestrial gravitational force, for example.
A consequence of the previous model of mass and charge
increasing with the displacing speed is the conclusion that a
very strong magnetic field with strong vortex tubes ξB which
generates a magneto-gravitic potential VΓ of the form (27),
may increase the mass, the charge and the magnetic moment
of a particle.
It is interesting to observe that- according to the special
Einsteinian relativity, composing the speeds according to
Einstein’s formula in the eqn. (27), it results a lack of drag

x

(28)

force at the particles’s displacing through a quantum or subquantum medium with quanta having the light speed.
In consequence, it results that -by taking into account and
the d'Alembert’s paradox, the possibility of a real variation of
mass with its speed may be theoretically sustained but
according to the classical relation (9) which may contain also
the effect of the drag force generated at the particle’s passing
through the quantum vacuum, relative to non-cosmic
distances (smaller than the Terra’s radius, RT, for which the
effect is small, ηs → 0).
Also, according to the explicative model, this possible real
variation of particle’s mass results only in the case of
particle’s displacement with the magnetic moment
perpendicular to its impulse, in the case of the parallel
orientation (µ⁄⁄mv) the particle’s mass variation with its speed
resulting as formal and not real- according to the model.
The conclusion of a real mass increasing with the speed by
quanta of the quantum vacuum was considered also by M.
Bukhari [28] in the photon’s case, by a phenomenological
model which argues that photon mass is an induced effect
rendered in the form of vacuum potential.
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The particle’s relativist impulse increasing with the speed,
according to the relation: p (vs) = po/α, (without speed
reducing), imply the conclusion that the mass increasing (m =
mo/α) is realized by the capture of quantum vacuum photons
having the same speed vs relative to the m-particle. In this
case, we may suppose that the kinetic moment of an atomic
electron increases with the atom’s speed, according to the
relation: Lk(vs) = me(vs)·ve·re = mo·vo·ro /α.
The previous conclusions allows the use of the relation
(3) specific to a classic relativity instead the Einsteinian
relation (4), avoiding the paradox of an infinite growth of
particle’s mass with its speed which- in accordance with the
energy conservation law, imply the necessity of a high value
of the quantum vacuum density which would generate an
intense drag effect.

4. Theoretical Implications
1. A real phenomenological variation of both the mass and the
charge with the particle’s speed corresponding to the classical
relation (9), in the case of the particle’s displacement with the
magnetic moment perpendicular to its impulse: µp ⊥ mpv, could
explain the phenomenon of variation with the velocity of the
time intervals measured by atomic clocks, without the
Einsteinian relativity, in the following way:
Considering- for example, the case of a hydrogen atom of
a M-body which moves at a relativistic speed w→c, applying
the relation (9) of the dynamic equilibrium equation to the
case of the atomic electron’s rotation to an orbit of r0- radius
given by the kinetic momentum quantification relation:
me0v0r0 = nh/2π, (n (r0) = 1) and considering a real variation
of particle’s mass and charge, which imply also the variation
of the electron’s kinetic moment: Le(w) = me(w)·ve·re =
mo·vo·ro/α, (α = (1 – w2/2c2)), will results the relation:

m0e ve2 e02
e2 1
v02 ⋅ ro
v
1
1
= 2
; ⇒ me0 ve2 ⋅ re = 0
= m0e v02 ⋅ ro ; ⇒ ve =
= 0
2
α re α 4πε 0 re
α 4πε 0 α
α ⋅ vo ro
α
By the relation (29) results the conclusion that the atomic
electron obtains a complete rotation around the nucleus
within a shorter time interval τ:

τ (w) =

2π ⋅ re 2π ⋅ voro
=
=τ0 ⋅α2
ve
ve2

; τ0 = τ (0) =

2π ⋅ ro
(30)
vo

as a consequence of the fact that the atomic electron with
increased mass and charge cover a portion δle = δl0 of its
orbital in a shorter time interval:
δτe = δle/ve = (δl0/vo)·α = δτo·α.
This effect was initially found by Larmor (1897) who
concluded that the atomic electrons goes through parts
corresponding to their trajectories in shorter time intervals for
the ether-associated system, conform to the relation: t = α⋅t0,
but putting the effect on a length’s contraction, [29].
For the values: w = 0.9c; 0.95c, for example, the relation
(30) for the electron’s rotation gives: τ(w) = 0.354·τo; 0.3·τo,
while the einsteinian relation gives: τr(w) = τo/γ = 0.4358·τo;
0.31·τo, (a relative close value).
The variation of the atomic electron’s speed (29) in atoms
of the Eart’s reference system - considered as an etheronoquantonic energy storage system, is in accordance with the
relation of the magnetic moment and with the vortexial
atomic model (CGT, [9, 10]) which explains the rotation of
the atomic electrons around the nucleus without emission of
radiation, by the nature of the Γµ -etherono-quantonic vortex
of the nuclear proton’s magnetic moment, µN .
According to the previous theoretical considerations, it is
also deduced that- in the absence of a quantum and subquantum medium, both the mass and the charge variations
with the speed resulting from the relation (9) are canceled,
but the conclusion of the speed-depending variation of the
electric field intensity is maintained- according to the relation
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(29)

(13), being explained in this way the fact that the Einsteinian
relation (4) of the speed-depending variation of the particle’s
mass may be used without the concept of ‘ether’, by the
postulate of the light speed constancy which- applied to the
relations (11)-(13) of the electric field variation, gives:
u = c ⇒ E(ve) = E(0)/γ, (γ = 1/√(1 –v2/c2)),
corresponding to an apparent mass variation (4).
2. In the context of previous theoretical considerations,
according to the relations (9) and (13), the photon appears as
a "non-privileged" particle, with inertial rest- mass equal to
half of the motion mass: mf0 = ½mf = ½hν/c2, in accordance
with the phenomena caused predominantly by the photon's
corpuscular nature, such as: the photoelectric effect, the
transition of atomic electrons to a higher orbital or the
generation of the light’s pressure and so on.
In CGT, these effects were explained by a revised
quantum-vortexial model of pseudo-scalar photon [10, 27],
of Munera type, formed as a pair of two vectorial photons
(vectons or vexons –in CGT) with opposed magnetic
moments and spins and with super-dense centroid of its
inertial mass, which generates a quantum vortex of the
vexonic magnetic moment µv and a spinorial mass msv of
value equal to the inertial rest-mass, [9, 10, 27]:
msv = miv = ½mS = ½mf0, which gives a total mass- double
than the inertial mass of the pseudo-scalar photon:
mf = 2x (miv + msv) = 2x (2miv) = mf0/α = 2mf0;

(31)

In this case, the pseudo-scalar photon has a kinetic energy:
Efc = ½ mfc2 - according to relation (2) and a rotational
(spinorial) energy: Efs ≈ Efc, considering a rotation speed: vω
= ω·r = c of the inertial miv- mass and of the spinorial msvmass of the vectorial photons (which forms the pseudo-scalar
photon), the translational kinetic energy of the spinorial msv-
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mass of the vectorial photons being associated with the
photon's electrical energy and the rotational energy of the

E cE = E cµ ⇒

∑m c

2

h

2

=

msv ⋅ ( ω ⋅ r) 2 miv c 2 hν
=
=
; hν = 2( E cE + E cµ ) ,
2
2
4

According to eqns. (31), (32), the spinorial msv –mass of
the vectorial photon is generated by the photon’s displacing,
which generates the relativist Γrv(v)-vortex, but it may be
generated also by the Γµ-vortex of an external magnetic
moment in which the photon is positioned, as in the case of
the vectorial photons of the electron’s quantum volume,
which- in this way, explains its rest mass energy: mec2 according to CGT [9, 10].
In this way, in a Galilean relativity, by eqn. (32) is
explained the total energy of the pseudo-scalar photon:
Ef = mf·c2 = hν as real energy, transferable to other particles
such as the electrons.
According to eqns. (31), (32), the spinorial msv –mass of
the vectorial photon is generated by the photon’s displacing,
which generates the relativist Γrv(v)-vortex, but it may be
generated also by the Γµ-vortex of an external magnetic
moment in which the photon is positioned, as in the case of
the vectorial photons of the electron’s quantum volume,
which- in this way, explains its rest mass energy: mec2 -

∆Φ −

msv- mass being associated with magnetic moment’s energy
of the vexon- according to the model [9]:

 ρq

− k2Φ = -gq ; Φ = (φ, A) ; gq =  ; µ0 ⋅ Jq ;
2
2
c ∂t
 ε0


Eq (r) = k1ρv v2v = k1nv0mv v2v = E0q

a2
r

e−k⋅r (1-k ⋅ r ) ;
2

This phenomenon, in the pseudo-scalar photon’s case, is
known in astrophysics as "radiation aging" effect and is
considered to be a partial cause of the red-shift effect of the
radiation frequency modifying, according to some theories
[31], but other authors argued that the radiation aging model
is not fitted with the astrophysical observations, if it is
considered the main cause of the red-shift effect [25].
In the case of vectorial photons of the electric E -field, it
appears as a photon energy attenuation effect which modify
also the E-field value.
But- according to eqn. (27) and to d'Alembert paradox, this
effect results as negligible on non-cosmic distances, with
priority for the vectorial photons whose spin is parallel or
antiparallel with the impulse - according to the pseudoscalar
charge model of CGT [9, 10], because that this orientation of
the spin generates a minimal drag force at the advancement

(32)

according to CGT [9, 10].
In this way, in a Galilean relativity, by eqn. (32) is
explained the total energy of the pseudo-scalar photon:
Ef = mf·c2 = hν as real energy, transferable to other
particles such as the electrons.
According to the model, the spinorial msv- mass of the
vectorial photons is contained by the evanescent vortexial part,
comprised in the volume of the Compton radius: rλ = λ/2π =
h/2πmsvc of the vexonic magnetic moment, given by the
etherono-quantonic vortex Γµv(r) that gives the magnetic energy:
EH ∼ ½ µ0H2 ∼ΓHv and which - by confining and vortexing small
quantum clusters (vectons- mv = =3x1010mh = 2.2x10-40 kg [9]),
produces the msv -spinning mass of the vectorial photons.
Also, the d’Alembert’s paradox explains the relative lack of
drag effect at the photon’s displacing on non-cosmic distances
and the variation with r-2 of the electrostatic E-field, (eq. (6)).
3. The considering of a photon with rest mass involves- as
is well known- the use of Maxwell-Proca equations and a
Proca waveform relation [30]:

1 ∂2Φ

which gives an electrical potential ϕ(r) and magnetic potential
A (r) with a finite action radius: lE = k-1, the electric potential
Vq generated by a quasi-punctiform charge q having- for the
stationary case, an expression of Yukawa type.
In the context in which- for the electric field E = -∇Vq, we
consider as explanatory the relation (6) of the CGT- specific
to a spheric-symmetrical quanta distribution of the q-charge,

ω ⋅r = c

φ = Vq (r,0) = −

q
2π m0c
e−k⋅r ; k = = v
4π ⋅ ε0r
ℏ
λ

(33)

but considering vectorial photons with rest mass, as field
quanta, the only characteristic of the quanta flux which can
produce an exponential decrease with the factor ekr of the Vqpotential and of the electric E- field - in addition to the
decrease with r2, is the decrease of the field quanta’s energy
as a result of the drag force at the quanta advancement
through the sub-quantum medium, Frv :
k =

2π

λf

=

1 mv0c
=
; ρv ∝ r −2 ; ε = mv vv2 ∝ e-k⋅r
lE
ℏ

(34)

through the sub-quantum medium, by considering a fusiform
(possibly- helical) form of the super-dense centroid that
ensures the stability of the vortexial structure of the vectorial
photon - according to the model [9, 10].
This explains the result of Coulomb's law verification
experiments that indicates a rest mass of the photons which
mediates the electric interaction: mf ≤ 10-14 eV/c2, (1.7x1050
Kg [3]) -value that corresponds –by the relations (27), (34)
and (35), to a variation of the photon’s speed of the form: vv
= c⋅e -k⋅r with: k = mfc / ħ ≈ 4.84x10-8 m-1, (lE = k-1 =
2x107m).
Since lE = 1/k represents the Compton radius of
electrostatic force’s action, the compatibility of the previous
mentioned experimental result with a photonic rest mass
corresponding to the classical relativistic relation (3) and
with the relations (33) - (35), may result by considering a
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value: ka = fa ⋅k = fa ⋅(mv0c / ħ) with: mv0 ≈ 10-40kg (the
vecton’s rest mass, [9, 10]) with fa ≈ 10-10 – form factor,
taking into account the d'Alembert’s paradox.
The substitution in the relation (33) - (35) of the constant k
with the constant ka allows to consider only the variation
with r-2, specific to the Coulombian potential, of the electric
field intensity, without the hypothesis of a null rest mass of
the photon.
In this context, the hypothesis of the existence of a Higgs-type
boson field generating the elementary particle’s rest mass
becomes unnecessary, the equivalent of the so-called "gluonic
shell" of the quarks (surrounding the quark’s current mass) being
a shell of “frozen photons” –in CGT, with an rest energy ε0 =
½hν= mf0c2 given by the vortexial kinetics of its mass [9, 27].
In the case of a fermion, like the electron, the hypothesis
of the magnetic moment increasing with the speed, according
to eqn. (24), implying the conclusion of the spin’ increasing,
because that –in a neo-classical, pre-quantum model of
particle, the spin S is given by a spinorial mass equal with the
inertial mass: ms = mi, [9, 10]. It results that –if we take into
account an increasing of the inertial mass, we must consider
a speed-depending increasing also for the spinorial mass.
The non-participation of the spinorial mass to the inertial
mass is explained in CGT by its evanescent character, given
by mass quanta weakly interacted with the inertial mass.
4. Another indirect consequence, resulting from the
consideration of a non-zero kinematic viscosity of the subquantum medium: νs = ηv/ρs ≈ 3,6x10-17 m2/s, is the
conclusion that in an etherono-quantonic medium with
increased density and relatively high dynamic viscosity, such
as that of a super-cooled atomic system, the drag force Fs
which- to a crystal explains its refractive index n by the
decreasing of the photons speed: nr = c/vf, may produce a
high deceleration of the photon’s displacement, phenomenon
observed experimentally by a laser beam crossing through a
Bose-Einstein condensate [1].

5. Conclusions
By an electric charge model of static type with spherical
distribution of field quanta and by the Galilean relativity
there are re-obtained the Lorentz’s expressions of the
longitudinal and transversal speed-depending mass of a
charged particle accelerated by a quanta flux pressure, as
apparent effect generated by a real decreasing of value of the
longitudinal EL electric field, with EL ∼ γ-3 –at non-null
angles: θ (r, p) > 0, (between r(δQ-q) and p = mqvq ) and
with: El(vq,θ=0) = El0·γ-1(1-vq/c) for θ (r, p) ≈ 0, but also of
the transversal ET –electric field and BT –magnetic field:
ET ∼ γ-1, BT ∼ γ-1, (γ = 1/√(1 –v2/c2)).
In this case, the paradoxical Einsteinian conclusion [32] of a
real mass increasing with the speed, may be avoided by
considering a classical expression of both mass and charge
variation, in the form: m = mo/α; q = qo/α, with α = (1 – v2/2c2).
By the explicative model is re-obtained also the general
form of the Doppler-Fizeau effect, but in a Galilean relativity.
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Also, the invariance of the Lorentz force expression indicates
a similar relativist variation of the magnetic field induction as
those of the transversal electric field: B ∼γ-1, which explains
the experimental result of the Kaufmann-Bucherer
experiments.
It results also that the obtained relations of EL, El and ET,
depending of field quanta flux, may be extrapolated- by eqns.
(16) and (18), for the expression of a laser-like radiation
pressure over a moving body.
It is argued also that a real mass and charge increasing
with the α-factor imply a significant value of the etheronoquantonic density of the quantum vacuum and may be
generated only by a relativist etherono-quantonic vortex Γr(v)
which is added to the similar vortex Γµ(0) of the particle’s
magnetic moment which- in this way, is increased with the
speed, ( µ(v) = µ0/α ), if the particle’s spin is rectangular to
its impulse, the particle’s mass increasing resulting by quanta
confining in the particle’s self- potential vortexially
generated.
According to the explicative model, the photon results as a
‘non-privileged’ particle, with an inertial rest-mass mi - half
of its relativist mass mf(c)- given by the addition to its
inertial rest-mass of its spinorial mass ms , whose total energy
is explained as sum of its translation energy and its rotational
energy- associated with the magnetic moment’s vortexial
energy of the paired vectorial photons which forms a
photonic pseudo-scalar quanta, according to a dual (wavecorpuscle) model of photon [27].
The relative lack of drag effect at the photon’s displacing
on non-cosmic distances may also be explained, by the
d’Alembert’s paradox, without the rejection of the ether’s
existence conclusion.
This possibility permits to maintain the conclusion of longrange action of the coulombian field, by considering an Yukawatype electric potential, specific to a Proca-type field equation, of
the form: V(r) = V0·(a/r)·e-k·r with: k = fa·mfc/ħ; fa <<1 –form
factor, taking into account d’Alembert’s paradox.
The explanatory model of mass and charge increasing with
the particle’s speed permits the conclusion that a very strong
magnetic field with strong vortex tubes ξB which generates a
magneto-gravitic potential, of quanta impulse density
gradient , may increase the mass, the charge and the magnetic
moment of a particle which is placed in the magnetic field.
From the correspondence with the classical relativity
explaining, it results also as plausible a pulsatory model of
elementary charge, ‘e, which- in accordance with the matterenergy conservation law, suppose a conversion mechanism of
light photons of 2.7K background radiation into vectorial
photons (“vectons”- mv ≥ 2.3x10-40kg [9, 10]) in a pulsatory
way, consisting in the acquiring of a critical quantity δmf of
background radiation photons: mf = 2mv , in the time period
τ0 and the vortexial conversion (by the Γµ-vortex of the µemagnetic moment) into nf = δmf/mv vectons which are
simultaneously emitted after the time period τ0, this process
being favored by the zeroth vibrations of the e-charge (1/2hν0)
which generates periodical inflation of the particle’s quantum
volume which becomes in this way, periodically, penetrable
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to relativist photons action.
It is also plausible- according to this model of e-charge,
that the quantum volume of the acquired background
radiation photons is decreased at their incorporation into the
quantum volume of the electron- as consequence of the
increasing of local dynamic and static quantum pressure, at
the vectons’ releasing the process being inversed.
It results also that the hypothesis of a heavy boson which
gives rest mass to other particles (the Higgs boson) is not
strictly necessary, from phenomenological point of view, in
the sense that it may be only a particular case, the strong
interactions between particles with mass excess (the total
mass of the resulted particles- greater than those of the
particles entered in reaction) being explained- in this case, by
the participation of quantum vacuum bosons with specific
mass and with structure of quark-antiquark pairs.
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