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of the Electron 
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1. Introduction 
It was Rene Descartes, the French Mathematician and Philosopher who, per-
haps for the first time in a scientific sense, assigned a reality to the medium of 
space as a property-less fluid-entity, already known at that time as ether. Ac-
cording to Descartes, large cosmic ether vortices existed throughout the uni-
verse. One such vortex carried the planets around the sun, and countless 
smaller vortices aggregated into different sizes of universal matter, filling the 
whole of space. He explained gravity by the pressure and impact of ether on 
bodies; and framed the principles of the inertial tendencies of matter for 
straight line motion based on the property of the fluidity of a space-substratum 
filled with ether vortices. The transmission of the then known magnetic forces 
and the force of gravity between the earth and the planetary bodies found ex-
planations in Cartesian philosophy with physical contacts between the interact-
ing entities mediated by the intervening ether. The theory of Descartes at that 
time was the most convincing natural philosophy and was based on a single 
dynamic ether as the only reality of the universe. The theory remained in ac-
ceptance for almost a century after publication of Newton’s Principia. 

Newton’s laws of motion took into account the principle of inertia for 
straight line motion as conceived by Descartes [1], and Galileo’s experimental 
discoveries on freely falling bodies and their motion on inclined planes; but 
ether was not invoked to explain the properties of mass, inertia (which were in-
troduced in Newton’s laws of motion) and the force of gravity. Thus the me-
dium of space, except for its utility as a continuous fluid-substratum for the 
transmission of light waves, was again made inert and inactive for transmission 
of forces; and this led to the reintroduction of the principle of “action at a dis-
tance.” Based on this principle, R. G. Boscovich (1711-87) tried to explain all 
physical effects and, further, Coulomb and Ampère invoked it in explaining the 
mutual action of forces between charged bodies and electric currents. In con-
trast, Faraday’s researches led him to the conclusion that electromagnetic in-
duction cannot take place without the intervening medium (field). Faraday in-
troduced the concept of continuously varying electric and magnetic fields, sig-
nifying that space is a continuous substratum and “action at a distance” is not 
the basic principle. He also suggested that an atom could be a structure of 
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fields of forces—electric, magnetic, and gravitational, existing around its cen-
tral point. On the existence of ether, Faraday’s belief was that it may have its 
utility in other physical effects, in addition to providing a medium for transmis-
sion of light. Based on Faraday’s concepts, Maxwell wrote equations using hy-
drodynamics to model ether, postulating that it was as an incompressible fluid. 
Helmholtz conceived the ether vortex filament as electric current, and 
W. Thomson believed [2] that ‘the magnetic energy is the kinetic energy of a 
medium occupying the whole space, and that electric energy is the energy of 
strain of the same medium.’ Atomic structure as a vortex motion was also pro-
posed by Thomson and others, and after the electron’s discovery (1897), Lar-
mor concluded that the electron is a structure in the ether and that all matter 
consisted of electrons only. 

Serious problems arose (1905) with the concepts of the vortex structure of 
atoms/electrons in an incompressible fluid. One problem was that of the dissi-
pation of vortex motion, since the streamlines in a vortex may tend to dilate 
outward (W. Thomson). Another problem pertained to the difficulty of the 
transmission of an electromagnetic field in this fluid at the enormous speed of 
light, for which, if its properties are considered akin to matter, the elasticity 
should be near to that of steel! While these difficulties were yet to be over-
come, Einstein’s Theory of Relativity (1905), proposed around the same time, 
postulated the medium of space as an empty extension, which meant no point of 
space had a velocity-vector (or “velocity field”), thus making the very exis-
tence of ether superfluous. The space-vortex structure of the electron, based on 
this writer’s works [3], and described in this paper, provides solutions to both 
the above problems. The high elasticity required for the fluid-ether, as pointed 
out above, is avoided by postulating it as a nonmaterial and incompressible 
fluid devoid of any known property of matter, such as mass, density, discrete-
ness, viscosity, elasticity, or compressibility, etc. Further, if the properties of 
“mass” and “charge” of an electron must be derived from the first principles 
proposed by Descartes, Faraday, Maxwell, and Thompson, then a massless and 
chargeless fluid that, as a vortex, can form the structure of an electron, must be 
assumed. That the proof of this assumption—that the universal substratum of 
space with nonmaterial* properties has real existence—is provided by deriving 
the basic properties of the electron (mass, charge, inertia, gravity, locality, etc.) 
from the space† vortex structure, and by explaining its behavior in physical as 
well as quantitative terms as experimentally observed. The other problem, that 
of the outward dissipation of the vortex motion, is solved by introducing a dis-
continuity in the energy-distribution at the vortex center, as discussed later. 

                                                                                                 
* “Nonmaterial” signifies a massless, densityless, incompressible, non-viscous and continuous fluid. 
† The absolute vacuum with non-material properties is termed as “Space.”  
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2. Postulates 
1. The medium of space, throughout the universe, is an eternally existing, 

nonmaterial, continuous, isotropic fluid substratum. 
2. The medium of space has a limiting flow speed equal to the speed of 

light relative to the absolute vacuum, and a limiting angular velocity, 
when in a state of circulating motion. 

3. The medium of universal space is eternal and endowed with motion. 

3. Breakdown of fluid space 
The creation of an electron requires a breakdown of the flow of the fluid me-
dium of space (hereafter referred to as “space”). Fig. 1 shows an irrotational 
circular vortex of space with concentric streamlines. Consider an element of 
space of volume dAdr, as shown, on which a tangential velocity field u is act-
ing. If this vortex pertains to a viscous fluid of density ρ, the mass of the ele-
ment will be: dm = ρdAdr. There will be a pressure differential on the two sur-
faces of the element as shown. The two equal and opposite forces acting on the 
element will be: (a) an inwardly directed, radial, net pressure force and (b) a 
centrifugal force, giving the relation: 
Force = net pressure force = centrifugal force = dpdA  

= dm×u2/r = (ρdA dr)u2/r, from which: 

 
( )
( )

2AForce
A

dpd u
dm ρd dr r

= =  (1) 

In an irrotational circular vortex, it can be shown that the velocity of a space-
point at distance r from the vortex center is given by: 
 ur = constant (2) 

When a vortex of massless space is considered, there is neither inward 
force (on the element) due to the pressure-differential, nor outward centrifugal 
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force, because the property of mass is common to the origin of both these 
forces. On a circular streamline, and at each of its points, the velocity field u 
creates a radial outward acceleration field u2/r that, acting simultaneously on 
diametrically opposite points, tends to create a tearing action to split open the 
continuous space. If the speed of the space-circulation reaches the limiting 
speed c, which is the speed of light in the absolute vacuum, and the velocity-
field gradient around the center of the vortex becomes the postulated limiting 
angular rotation ω, the space breaks down, creating a spherical void (Fig. 2), 
which is defined as a field-less, energy-less and space-less volume of nothing-
ness at the vortex center. The radius of the void created follows the relation, as 
determined by the ratio: 

 
e

cω
r

=  (3) 

4. Stability of the void 
Fig. 3 shows a diametrical cross section of the spherical void by the plane Y-Z. 
The circle C rotating around the Y-axis traces a sphere. The point Pz, at the in-
tersection of C and the Z-axis, will have a tangential velocity c (down the pa-
per) the velocity at which the flow of the fluid-space breaks down. The radius 
re of C, from (2), is determined by the ratio c/ω. Consider a point P at the circle 
C that has the Y-coordinate, resinθ: it will have a tangential velocity ωresinθ 
(down the paper at P) provided P too has the same angular velocity ω similar to 
Pz. The velocity gradient at Pz is c/re, which is also the velocity gradient at P, 
that is, ωresinθ/resinθ, or ω. 

Thus, though the tangential velocity of space varies from zero at Py (lo-
cated at the axis, Fig. 3) to the maximum value c at Pz in the diametrical plane, 
the velocity gradient for all the in-between points remains constant at ω (Postu-
late 2). Under these considerations the geometry of the void created at the vor-
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tex center due to the breakdown of the flow of space is concluded to be spheri-
cal. It is shown below that the void is dynamically stable. The creation of the 
void reverses the direction of the outward acceleration field* (Eq.1) that created 
the void; because the void (enclosed within a sphere, here referred as the inter-
face) is an empty volume without any “circulating space” or “energy,” it is now 
at zero potential relative to space surrounding it. Therefore, the acceleration 
field in Fig. 2 is shown inward. As described above, ω is the limiting velocity 
gradient c/re at the point Pz just prior to the creation of the void. At each point 
of the interface circle cut by a diametrical plane at right angles to the Y-Z plane 
(Fig. 3), the tangential velocity c produces maximum radial and inward accel-
eration, c2/re. 

The acceleration field at P is (ωresinθ)2/resinθ along resinθ. Although the 
interface is constituted of spinning fluid-space, due to the constancy of ω on 
each of its points, it rotates like a surface of a rigid spherical shell of negligible 
wall thickness. The stability of the void is due to the following two factors. 
Consider the circular section of the interface with the diametrical plane (Fig.2). 
The radial velocity gradient (ω) is c/re. If the void shrinks to a smaller radius, 
the value of ω increases proportionately; which is not possible according to 
Postulate 2; the void thus expands back to its original size. In the event the void 
tends to grow to a larger size, the inward acceleration field c2/re opposes this 
increase and any increase in re decreases the velocity gradient ω to a lower 
value, which is no longer sufficient to sustain the void. The sphere of the void 
is thus reduced to its original size. The other factor is the property of the non-
viscosity of space, which maintains the space-vortex eternally, except for its 
annihilation on meeting a similar vortex with an oppositely oriented velocity 
field (discussed later). Further, the energy-less-void being a region of zero po-
tential, the inward acceleration field c2/re on the interface prevents dilation of 
the streamlines, thereby, preventing dissipation of the space-circulation away 

                                                                                                 
* The acceleration of fluid space at a point is termed “acceleration field.”   
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from the interface. Thus, the void maintains its dynamic stability—its volume 
being regulated due to the constancy of ω and, consequently, the constancy of c 
and re, dictated by the absolute* properties of the medium of space. 

5. Fundamental particles of matter 
If there is only one fundamental particle of matter, it is inconceivable that the 
universe has different kinds of “spaces” or many structures with varying basic 
properties. Hence, it is postulated that the most basic property of the universal 
medium of space is expressed by a single universal constant ω that limits its 
angular rotation and leads to the creation of a fundamental stable vortex. While 
the void of a definite volume is enclosed within the space-vortex, the vortex it-
self extends throughout the whole universal-space through its velocity field†. 
The space-vortex structure with a fixed volume of dynamically stable void at 
its center is defined as the fundamental particle of matter. The properties of 
“electric charge” and “mass” of the fundamental particle, and the “energy 
fields” associated with its structure are derived in the following pages. 

6. Generation of fields 
The space in circulation at speed c within the volume of the spherical void 
prior to its creation is, qualitatively, the basic state of energy‡. At the instant of 
the creation of the void, this energy is pushed out from within the void, and 
distributed in continuous space as continuously varying gravity and electro-
static fields. The fields, so created, emanating from the interface of the funda-
mental particle, become integral with the whole of universal space. On account 
of the property of the non-viscosity of space, the void enclosed within the dy-
namically stable interface at the center of the vortex, and the above fields exist 
eternally without any loss of strength. The properties of the fundamental parti-
cle described above identify it as the electron itself. 

7. Unit electric charge 
Electric charge is the effect of the space-circulation produced on the interface 
of a fundamental particle of matter. It is derived as follows. Refer to Fig. 3. 
Consider an elemental surface on the interface, which has an area: dA = 2π re 
sinθ redθ. The tangential velocity of space at each point of the elemental sur-
face is ωresinθ. The electric charge on the elemental surface is defined from 
first principles as the surface integral of the tangential velocity of space on 
each point of the surface: dq = 2πresinθredθωresinθ. Substituting from (2), 
ωre = c, in the above equation: dq = 2πcre

2sin2θdθ. Integrating for the total 
electric charge qe, varying θ from 0 to π: 
                                                                                                 
* Properties of space, being non-material in nature, are defined to be absolute; unaffected by various 

conditions of temperature and pressure as applicable to material media. 
† The motion of space leads to the generation of “the velocity field.” 
‡ The quantitative definition of energy is given further.  
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 2 2 22 sin 4
4e e e
πq πcr θdθ πr c⎛ ⎞= = ⎜ ⎟⎝ ⎠

 (4) 

The surface integral of the tangential space velocity on the interface is defined 
as the unit of electrical charge of the fundamental particle of matter. The di-
mensions of electric charge from (4) are: qe = L3/T. In CGSE system of units: 

 
3cm CGSE unit

s
= −  (5) 

Substituting the experimentally determined value of the electric charge of an 
electron (4.8 × 10–10 CGSE) and the speed of light in absolute vacuum 
(3 × 1010 cm/s) in (4), and using the relationship (5), the radius of the interface 
enclosing the void is calculated as re = 4 × 10–11 cm. A comparison with the 
classical electron radius, which in modern textbooks is shown as 2.82 × 10–13 
cm, reveals that re should be about 142 times smaller. However, the following 
quote supports the results obtained from (4). “There are several lengths that 
might aspire to be characteristic of the dimensions of the electron. If we pro-
ceed from modern theoretical electrodynamics, which has been established bet-
ter than any other field theory, the conclusion seems to be that the electron has 
enormous dimensions, not 10–13 cm, as expected from classical physics, but 10–

11 cm (a hundred times greater!).” [4] This value of the electron radius (10–

11cm), and its closeness with the radius of the spherical void derived above 
from Eq.4, suggests that the “fundamental particle of matter” described above 
is the electron—already discovered by the close of the 19th century. An elec-
tron moving away from an observer (electron axis coinciding with the line of 
motion) is seen as a positron by another observer whom this electron is ap-
proaching. Fig. 4 shows, qualitatively, attractive and repulsive forces between 
these particles through interaction of their velocity fields, while quantitative re-
lationships follow. 

In (a) of Fig. 4, the velocity-field u between particles is increased due to 
the superposition of the fields. From (2), an increase in u results in a propor-
tionate decrease of r, and hence the particles are brought closer by an attractive 
force between them. In (b) of Fig. 4, due to the decrease of the velocity field 
between the particles, r has to increase proportionately, and this causes a repul-
sive force between similar particles. Quantitative relationships are derived in a 
later section. 
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8. Fundamental mass 
The property of mass in the fundamental particle of matter (electron) arises due 
to the breakdown of space circulation at the center of the electron, and conse-
quent creation of a dynamically stable spherical void associated with gravita-
tional as well as electrostatic fields in space. The derivation of the mass of the 
electron from the vortex structure is as follows. (Refer to Fig. 3.) Consider an 
element of void volume, dV, within the spherical interface: dV = 
(πre

2sin2θ)redθ = πre
3sin2θdθ. The tangential velocity of space acting at the in-

terface of this element is ωresinθ. The physical process of creation of mass, dm, 
of this element is due to volume dV of the fluid space being pushed out at the 
time of void creation at the speed ω resinθ tangentially through the interface. 
The mass of the elemental void volume is defined from first postulates as 
dm = dV(ωresinθ) = dV(csinθ). Substituting the value of dV dm = 
(πre

3sin2θdθ)ωresinθ = (4π/3)re
3c. Integrating for the total mass me, varying θ 

from 0 to π: 

 34
3e e
πm r c⎛ ⎞= ⎜ ⎟⎝ ⎠

 (6) 

 Fundamental mass = Fundamental void volume × c (7) 
The volume-integral of space-circulation velocity within the void, at the instant 
of its creation, is the mass of the fundamental unit of matter (electron). A dis-
tinction between rest mass and relativistic mass is not made here, as explained. 
It was earlier shown that the void at the electron center is dynamically stable 
with radius re and space circulation c. This leads to the creation of only one 
size of stable void. Therefore all the particles of matter, nuclei and atoms will 
have their masses in exact multiples of electron mass (analyzed further below). 
The mass of the electron during motion relative to space will remain constant 
up to speed c because the fluid-space ahead of a moving electron can be dis-
placed up to a maximum speed c only. Thus the volume of the void remains 
constant; therefore electron mass, which is proportional to the volume of the 
void (7), also remains constant. The relativistic increase in electron mass at 
speeds closer to light speed, as experimentally observed, is due to the reaction 
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of the fluid space against the central interface in electron structure resulting 
from production of an additional acceleration field, discussed elsewhere [3]. 
The proportionality of mass to the limiting velocity field c and also to the vol-
ume of the central void (6) shows that mass is not energy. “Mass is propor-
tional to energy” is a more accurate statement. 

9. Dimensions and the unit of mass 
The dimensions of mass from Eq.6 are: me = L4/T. Therefore, in the CGS sys-
tem of units, the unit of mass is: cm4/s. With the use of the experimentally de-
termined mass of the electron, the computed mass of a molecule of water, and 
the known numbers of molecules in one cm3 of water; a relationship between 
“cm4/s” and “gram” is approximately determined below. From the charge 
equation (4), the electron radius is: 

 
1 2

2

/
e

e
q

r
π c

⎛ ⎞= ⎜ ⎟⎝ ⎠
. (8) 

The electron charge is experimentally determined as 4.8 × 10–10 CGSE. Ex-
pressing CGSE as cm3/s from (5), qe = 4.8 × 10–10 cm3/s, and substituting this 
value of electron charge and the value of c in (8), we obtain 

 
( )
( )

1 210 3
11

1 22 10

4 8 10
4 10

3 10

/

e /

. cm /s
r cm

π cm/s

−
−

×
= = ×

×
 (9) 

With the above radius of the interface (void), its volume is Ve = (4π/3)(4 × 10–

11cm)3 = 2.67 × 10–31cm3. The mass of the electron, experimentally determined, 
is 9.11 × 10–28g. Although the concept of density in its structure is not applica-
ble because of the central void, the ratio of the electron mass and the volume of 
its void will be indicative of the proportionality of the “quantity of mass” 
within a “unit volume” of void. From above, this ratio, me/Ve is 9.11 × 10–

28g/2.67 × 10–31cm3 = 3.42 × 103g/cm3. One molecule of water is about 
2.88 × 10–23g. Since the mass of a water molecule has to be an exact multiple 
of the electron mass, the ratio, me/Ve, calculated above for the electron, will 
also be applicable to the water molecule. From this ratio, the void volume in 
the water molecule is VH = (2.88 × 10–23g)/(3.42 × 103g/cm3) = 8.4 × 10–27cm3. 
One cm3 of water has 3.34 × 1022 molecules, the void-volume in one cm3 of 
water can be calculated as (3.34 × 1022)(8.4 × 10–27cm3) = 2.8 × 10–4cm3. From 
the mass-equation (6), and mass and void-volume relationship (7), the equiva-
lent mass of one cm3 of water due to its void content is (2.8 × 10–

4cm3)(3 × 1010cm/s) = 8.4 × 106cm4/s. Since the mass of one cm3 of water is 
one gram, from above, we have the relationship: 
 6 4gram 8 4 10 cm s. /= ×  (10) 
Alternatively, the above relationship can be found through a simpler method as 
follows. Substituting the values of electron radius re from (9) and the experi-
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mentally determined mass in mass equation (6), we have 9.11 × 10–28 
g = (4π/3) (4 × 10–11 cm)3 (3 × 1010cm/s). From which: 
 6 4gram 8 8 10 cm s. /= ×  (11) 
The results obtained in (10) and (11) are close; from the average of both: 
 6 4gram 8 6 10 cm s. /≈ ×  (12) 

10. Energy in electron structure 
Linear and accelerating motion of space are the basic states of energy. The cir-
culation of space, forming the electron’s interface and spreading throughout the 
universal space, is the structural energy of the electron; it is computed as fol-
lows. Refer to Fig.3. Consider, within the interface, an elemental “disc of void” 
of volume dV = (πre

2sin2θ)redθ = πre
3sin2θdθ, which is created due to the dis-

placement of space through the interface at the tangential velocity, ωresinθ, or, 
csinθ (since ωre = c), at the instant of the electron’s creation. The mass of this 
disc element, as defined in (7) is: 
 ( ) ( )3 2 3 3sin sin sin sine edm dV c θ πr θdθ c θ πcr θdθ= = =  (13) 

The disc element has an area at the interface equal to (2πresinθ)redθ; and has 
an inward radial acceleration field at each point on it such that af = ω2 
re

2sin2θ/resinθ = c2sinθ/re. Consider the process opposite to void creation: the 
case of collapse of the interface to zero radius (as happens during annihilation, 
which is discussed later), when each point at the interface of the elemental disc 
will be displaced along the radius resinθ with the above inward acceleration 
field acting on it. The energy released due to collapse of the void-disc-element 
is defined as dE = dm·af  (field displacement) = (πcre

3sin3θdθ)(c2sinθ/re)resinθ = 
πc3re

3sin5θdθ. Integrating, varying θ from 0 to π, to obtain the total energy re-
leased due to the collapse of the spherical void yields the creation energy 

 
3

2 244 4
5 3 5

e
e

πr c
E c m c

⎛ ⎞⎛ ⎞ ⎛ ⎞= =⎜ ⎟⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠⎝ ⎠
 (14) 

which is obtained when the mass-equation (6), is used and (4πre
3c/3) is substi-

tuted for me. Here we see an equation discovered by Einstein (and others). 
However, the physical reason why the speed of light c appears in the mass-
energy equation is now explained. It signifies the actual maximum possible 
space-circulation in the structure of fundamental matter, even when it is sta-
tionary relative to the medium of space. 

11. Angular momentum of electron vortex 
The intrinsic angular momentum of the spinning interface of the electron is 
found as follows. Refer to Fig. 3. Consider an element of void-volume 
dV = πre

2sin2θredθ, which, at the interface, has the tangential velocity of space, 
ωresinθ. Its mass from (6) will be dm = dVωresinθ = (πre

3sin2θdθ)csinθ = 
πcre

3sin3θdθ; and angular momentum, dL = dm(ωresinθ)resinθ = (πcre
3sin3θdθ) 
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cresin2θ = πc2re
4sin5θdθ. Integrating, varying θ from 0 to π, to obtain the angu-

lar momentum for the whole interface, we obtain 

 2 4 5 34 4 4sin
5 3 5e e e e e

πL πc r θdθ r c cr m cr⎛ ⎞ ⎡ ⎤ ⎛ ⎞= = =⎜ ⎟ ⎜ ⎟⎢ ⎥⎝ ⎠ ⎣ ⎦ ⎝ ⎠
 (15) 

in which me has been substituted for the quantity within the bracket as per the 
mass-equation (6). 
The intrinsic angular momentum of the electron is directly proportional to its 
mass, radius, and the speed of light. 

12. Spin magnetic moment 
Refer to Fig.3. Consider an infinitesimal ring-element of charge dq = dAω  
resinθ. The Magnetic moment due to this charge element is defined as dµ = 
dq(ωresinθ)resinθ = (2πresinθredθ)(ωresinθ)(ωresinθ)resinθ = 2πc2re

3sin4θ dθ. 
Integrating, varying θ from 0 to π, to obtain total magnetic moment of the elec-
tron, we obtain 

 ( ) ( )2 3 23 3 32 4
8 4 4 4e e e e e
π πµ πc r πr c cr q cr⎛ ⎞ ⎛ ⎞⎛ ⎞ ⎛ ⎞= = =⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠⎝ ⎠ ⎝ ⎠

 (16) 

The magnetic moment of electron is directly proportional to its charge, radius, 
and speed of light. 

13. Electrostatic field energy 
An expression for the electrostatic field of the electron at a point in space is de-
rived below from the vortex structure of the electron. Refer to Fig. 5. Consider 
a sphere of radius r, cut by a plane parallel to the X-Z plane containing a circle 
C of radius p1y1. The radius r (op1) passes through the interface of the electron 
at point p, and meets C at p1. In the diametrical plane X-Z of the interface 
(void), the point z at the interface will have a tangential velocity of space ωre, 
that is c (down the paper); the tangential velocity of space at the point z1 (in the 
plane X-Z) down the paper, from (2), will be cre/r. The velocity of space u2, at 
p, tangential to the circle C1, is ω resinθ, whereas, at p1 tangential to the circle 
C, the velocity of space from (2) is u1 = (ωresinθ)resinθ/rsinθ = cresinθ/r. The 
inward acceleration field at p1, along p1 y1 is: 

 
( )2 2 22

1
3

sin sin
sin sin

e e
f

cr θ/r c r θu
a

r θ r θ r
= = =  (17) 

The component of af along the radius op1 from (17) is ar = afsinθ = 
c2re

2sin2θ/r3. The electric field E at p1 along the radius op1 is defined to have 
the following relationship with the radial space acceleration field ar derived 
above: 
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2
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2
ec r θ

E
r

−
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which is an inward field created by the electron (also by a positron, if the same 
is considered) with the minimum value of r equal to re, because the void is 
field-less. 

The magnitude of E at the interface, along the Y-axis, for θ = 0, is zero; 
and in the transverse plane (Etr) for θ = π/2, at the point z1 distant r from the 
origin is 

 
2 2

2E
2

e
tr

c r
r

−
=  (19) 

The maximum value of E is at the interface in the transverse plane X-Z for 
θ = π/2, and r = re 

 
2

max 2
cE −=  (20) 

The electric potential φ at z1 from (19) is given by dφ/dr = Etr , from which, 
dφ = Etrdr = (c2re

2/2r2)dr, and φ = –c2re
2/2r. In an irrotational vortex, from (2), 

cre = ur. Substituting this in the above equation, we have, 

 
( )

2 2
e ecr ur cr u

φ
r

−
= =  (21) 

From (21) it is seen that in a space vortex, the velocity field u, is the most fun-
damental field in the universe, which creates the electrostatic potential. Attrac-
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tion between an electron and a positron (Fig.4a) can be calculated by using 
Coulomb’s equation for interaction between charges with the concept of the 
electric field derived above, and also explained through superposition of veloc-
ity fields as stated earlier. Coulomb’s law, which was experimentally deter-
mined, can be derived from (19) as follows. Multiplying and dividing the right-
hand side of (19) by (π/4)4π and rearranging terms: Etr = –c2re

2(π/4)4π/2r2 

(π/4)4π = –2c[4πre
2cπ/4]/π4πr2. Replacing the quantity in the bracket by qe 

from the charge-equation (4), we have, 

 
( )

2

2 4 e
tr

/π c/ π q
E

r
−

=  (22) 

The above equation shows that the electric field, that is, “force per unit 
charge,” is directly proportional to the charge, and inversely proportional to the 
square of the distance from the charge, in agreement with Coulomb’s law, and 
for spherically symmetric charge distribution is 

 
( )0

2

1 4 e/ πε q
E

r
=  (23) 

14. Dielectric constant, permeability constant, Gauss’ 
law 

Using equations (20, 23), and charge equation (4), we derive the dielectric con-
stant of the vacuum [3] as 

 0 2
πε
c

=  (24) 

The vacuum dielectric constant is inversely proportional to the speed of light. 
A check can be made for the above equation by substituting π/2c in (23) in 
place of є0, yielding E = 1/4π(π/2c)qe/r2 = (c/2π2)qe/r2. 

Expressing qe in CGSE and inserting the value of c, E = [(3 × 1010cm/s)/ 
2 × (3.14)2]4.8 × 10–10 CGSE/r2 = (0.73)CGSE/r2. Two CGSE unit charges, lo-
cated 1 cm apart, require that the above computed coefficient, 0.73, should be 
1; the difference is negligible. 

From Maxwell’s equation it follows that c = 1/(µ0є0)1/2, where µ0 is the 
permeability constant of the vacuum. (From this basic relationship it is possible 
to predict that light is an electromagnetic effect). When є0 is expressed in terms 
of c as derived in (24), the above equation becomes c = 1/(µ0π/2c)1/2; from 
which we have: 

 0
2µ
π c

= . (25) 

It is seen that like the dielectric constant, the permeability constant of the vac-
uum is also inversely proportional to the speed of light. 

Using equation (18) for the electric field, charge equation (4), and rela-
tionship (24) for the dielectric constant, we derive Gauss’ law [3] as ФE = (–
2/3) qe/є0. 
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15. Electrostatic energy in electron vortex 
The electrostatic energy U in the velocity field of the electron vortex is calcu-
lated [3] from the electric field(18), the dielectric constant (24), and mass equa-
tion (6), as 

 2

10 e
πU m c⎛ ⎞= ⎜ ⎟⎝ ⎠

 (26) 

In the integral to compute the above energy U, the lower limit of the radius 
from the electron center is the interface radius re of the electron, not zero, as is 
the case with a point-charge, which would lead to infinite energy in its electro-
static field. The electrostatic energy (26) is less than the total electron creation 
energy in space derived in the mass-energy equation (14). The difference 
(about (1/2)mec2, given below) should appear as the electron’s gravitational en-
ergy in space. 

16. Gravitation 
Gravitational effects arise from the very structure of the electron. As a result of 
the creation of the spherical void at the electron center due to the limiting speed 
of space-circulation, universal space is gravitationally energized (Fig.6) 
through the transmission of gravitational potential, a process starting from the 
interface of the electron and proceeding outwards at speed c, the limiting speed 
for transmission of fields/potentials in space. The energy used to create each 
electron is retained in space as gravitational/electrostatic potential, there being 
no reduction in the overall content of the universal energy due to the creation 
of electrons. The creation of electron voids requires energy (14) of magnitude 
(4/5)mec2, out of which, from (27), (π/10)mec2 is distributed in space as electro-
static energy, whereas, the remainder, about (1/2)mec2, stays in space as gravi-
tational potential. As shown in the figure, the gravitational field, g, of the elec-
tron is derived [3] as 

 
( )

2

4 ek/ πc m
g

r
=  (27) 

in which k is a “constant of proportionality” with dimensions 1/T2, so that the 
dimensions of g from (27) are: L/T2. Since the electron is identified as the fun-
damental particle of matter, (27) is the equation of the gravity field applicable 
to all nuclei, atoms and matter in general. A gravitational constant for an atom 
of average atomic mass has been derived [3] from (27). 
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17. The annihilation of electrons and positrons—the fun-
damental nature of light 

With the discovery of the positron (1932) a new phenomenon of the annihila-
tion of electrons and positrons was observed. During this process, the spherical 
interfaces of the particles, under strong electrical attraction, are brought to-
gether and at a very close range, the particles superimpose on each other; thus 
stopping the oppositely directed space-circulations around their interfaces 
which leads to a collapse of their central voids. In this process mass vanishes 
and light is produced. It is evident that the void interiors within the interfaces 
of the electron and positron, being energy-less, cannot emit any kind of energy 
(such as photons). The energy (velocity and acceleration fields) in the vortex 
structure of these particles pervades the whole of universal space both before 
annihilation; and following annihilation. Following the annihilation, the proc-
ess in which the electromagnetic and gravitational potentials are reduced to 
zero, a single shell of light, seen as a pulse, initiates from the superimposed in-
terfaces. (Fig.7). 

When the interfaces of the particles superimpose, there is only one spheri-
cal-void common to both particles; space flows radially at its maximum speed 
c into the void (Fig.7). The duration of collapse is ∆t = re/c. During this period, 
a shell of radial width, ∆tc, that is, (re/c)c = re, is formed, and transmitted out-
ward at speed c relative to space. Within the wavelength, the space points un-
dergo acceleration: c/(re/c), which is c2/re. (For light produced due to thermal 
radiation, acceleration of points within the wavelength is c2/λ, where λ is the 
wavelength [3]) The transmission of the shell is a process that de-energizes the 
space medium, erasing for all the time the gravitational and electrostatic poten-
tials that were created at the time of the creation of the now non-existent elec-
tron and positron. The spherical shell produced due to the dying of potentials, a 
process of de-energizing of the space substratum due to electron / positron an-
nihilation, is the fundamental phenomenon known as light. 

The wavelength of the annihilation light (Fig.7) is equal to the electron 
radius. The concept of frequency is not applicable to this light, with a single 
shell. In the event several annihilations take place at a point one after another 
without absolutely any time gap between the successive annihilations, the fre-
quency can be defined as the number of shells formed in unit time. Also, if the 
time for the formation of a single shell is ∆t, then frequency f can be defined 
as: f = 1/∆t. This mathematical operation does not mean that the single-shell-
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light has the property of frequency in the conventional definition of frequency 
(c = λf). The interrelationship between light and gravity and the derivation of 
the gravitational and Planck constants have been analyzed elsewhere [3]. 

18. Magnetic fields 
The electron has an axis of rotation at right angles to the diametrical plane of 
its space vortex (Figs. 2, 3). The pattern of the circular magnetic field distribu-
tion observed around a current carrying conductor, though of a representative 
nature, gives an indication that the natural motion of an electron in an electric 
current flowing in a conductor is along the axis of its vortex rotation, because 
the streamlines of the fluid-space in the electron vortex are concentric with the 
electron axis (Fig.2). Given the similarity between the velocity-field in the 
space vortex of an electron and the magnetic field produced in a conductor due 
to its motion relative to space, the fundamental nature of the magnetic field as-
sociated with a moving electron can be determined [3]. In Fig. 8 an electron is 
shown moving linearly at uniform velocity v relative to space. It is seen that the 
direction of the maximum velocity field c at the interface is opposite to the 
magnetic field produced due to the electron’s motion. The analysis [3] shows 
that the magnetic field is an effect produced due to the reaction from the fluid 
space against the velocity field in the vortex on account of the electron’s mo-
tion relative to space. It has also been shown that a point on a circle of radius r 
concentric with the axis (Fig.8) in the electron vortex will have magnetic field; 
B = vre/r; which shows that B falls inversely to r. 

Given this relationship, the charge equation (4) and relationship (25), 
Ampere’s law can be derived [3]. Due to the opposite direction of the magnetic 
field vector compared to the spin-direction in the electron vortex (Fig. 8), two 
electrons in parallel motion in the same direction will magnetically attract, 
while, at the closest range (about 10–10 cm) they will electrically repel. 
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19. Atomic Structure 
The limitation on the creation of only one size of stable-void in the space vor-
tex that produces stable fundamental mass and charge as basic units very much 
simplifies the theory of atomic structure with the electron as the fundamental 
particle of the atomic nucleus. It follows that all stable particles will possess 
mass in exact multiples of electron mass—there being no difference between 
rest-mass and relativistic mass. Further, no stable particle with mass less than 
electron mass can ever be found naturally or created through artificial means in 
laboratory. Unstable particles with masses different from the electron mass are 
presumed to be some intermediate stage in the formation of stable particles like 
neutrons. Stable particles such as protons and alpha particles are enclosed in 
space-vortices that have the property of charge. 

The unstable particles, with charge, will also be enclosed within space 
vortices of varying strengths for the duration of their lifetime. A neutral parti-
cle, like a neutron, does not a overall space vortex around it and hence, without 
an electric charge, it remains neutral. All stable particles, neutral or charged, 
will have spin-axes of rotation. The charge of a particle, from the charge-
equation, will be the surface integral of the velocity field on its surface. An 
electron and a positron at closest possible range (about 10–10 cm) will undergo 
annihilation under electrical attraction, unless, the particles are translating rela-
tive to space and, thereby, producing a magnetic force of repulsion between 
them (Sec. 14). 

Just as an electron is subjected to an “inward acceleration field” on its in-
terface, all charged particles and nuclei, with space-circulation around them, 
will have an “inward acceleration field” tending to crush the particles. This in-
ward force arises due to the existence of a void at the electron center, the vor-
tex structure, and space-circulation around charged particles and the nuclei of 
atoms. Based on the above guiding principles, arising from the space-vortex 
structure of the electron, its observed properties and behavior, the possible 
structures of nuclear particles are described below. 

19.1 The primary unit 
In Fig.9 an assembly of two electrons and two positrons is shown. The velocity 
fields between the particles are unidirectional, but in the region external to the 
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assembly (not shown in the figure), will be in opposition. Therefore, this as-
sembly (designated “primary unit”) will show overall electrical neutrality. The 
particles repel diagonally (Fr) due to similar charges, whereas, there is attrac-
tion between the adjacent particles (Fa) due to dissimilar charges. In addition, if 
the particles are also spinning around the center of their assembly, there will be 
a radial force, mev2/r, which will reinforce the diagonal electrostatic repulsive 
force Fr. If the component force, Fr cosθ, balances the attractive force Fa , the 
primary unit will be stable. Approximate computation [3] of the forces in the 
primary unit shows that if the assembly rotates at speed c, repulsive and attrac-
tive structural forces are nearly equal. 

19.2 Neutrons 
If a primary-unit is enclosed within a space vortex, it will be electrically 
charged and will be subjected to an inward acceleration field on the surface, 
thus making it a stable building block of matter. A neutron core can be assem-
bled with several such charged units, in a similar pattern as electrons and posi-
trons assemble into a neutral primary-unit. For a spherical assembly of equal 
numbers of electrons and positrons with a total of n particles, the radius is 
r = (n)1/3re. For a neutron, which should have 919 electrons and an equal num-
ber of positrons for overall neutrality with the superposition of their velocity 
fields, the radius is: 
 ( )1 31838 12/

n e er r r= ≈  (28) 
Calculations [3] show that electrical repulsive forces in this assembly are about 
two times less than the electrical attractive forces between the adjacent primary 
units. The neutron should therefore be a stable particle, but for the fact that it is 
known to have angular momentum; which signifies that it undergoes rotation. 

It is found that a neutron rotating around its axis at speed c at the periph-
ery (which will account for its maximum possible angular momentum), will not 
be stable; and therefore, its constituents (electron/positron) may be dislodged 
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due to outward centrifugal force, and emitted outward. This explains beta-
decay, and shows why a neutron has a short half-life of only about 15 minutes. 

19.3 Protons and the hydrogen atom 
The proton structure contains a neutron enclosed within a space-vortex (Fig. 
10), which accounts for the charge of the proton and in addition, creates an in-
ward acceleration field. In the proton structure, the inward acceleration field on 
its core (neutron’s surface) makes the proton an ultra stable particle. Like the 
electron, the proton’s maximum velocity field is confined within the diametri-
cal plane at right angles to the axis of rotation. From (2), for an irrotational vor-
tex, ur is constant. Therefore, the maximum tangential velocity (up) of space at 
the surface of the proton’s core in the diametrical plane transverse to the axis of 
rotation is found from uprn = cre, where c is the tangential velocity at the inter-
face of electron of radius re. From this we obtain 

 
12 12

e e
p

n e

cr cr cu
r r

= = =  (29) 

The electric charge of the proton due to up is computed from the relationship 
similar to the charge equation (4) as 

 

 ( )22 2 24 4 12 12
4 4 12p n p e e
π π cq πr u π r π r c⎛ ⎞ ⎛ ⎞= = =⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

 (30) 

which is 12 times the electron charge. A hydrogen atom (Fig.11), which has a 
proton and an electron, is neutral because of cancellation of the magnetic mo-
ments as shown below. The orbiting electron is located at a distance that re-
duces its velocity field to the same value as at the surface of the proton core 
cre = (c/12)r, where r is the distance of the electron center from the surface of 
the neutron; from this we have r = 12re, which is equal to rn from (28). Thus, 
the radius of the electron orbit is 2rn. The magnetic moment of the orbital elec-
tron is due to its intrinsic spin (16) and its orbital velocity vorb. The total of the 
magnetic moments is 
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The intrinsic magnetic moment of the proton, from an expression similar to the 
electron (16) is µp = (3/4)[qp(c/12)12re]. Substituting, qp = 12qe, from (30), we 
have 
 ( ) ( )3 4 12 12 12 9p e e e eµ / q c/ r q cr= =⎡ ⎤⎣ ⎦  (32) 

Equating the magnetic moment of the electron (31) to the magnetic moment of 
the proton (32) in order to achieve an electrically neutral hydrogen atom, we 
obtain qere[(3c/4) + 12vorb] = 9qecre, which gives: vorb = 0.69c. In the hydrogen 
atom, the radius of the electron orbit is 24re, about 10–9 cm, and its orbital ve-
locity is 69% of light speed. With this high rotational speed, the orbital electron 
completes one orbit in a time of (2π)10–9cm/(0.69)3 × 1010 cm/s, that is, 
3 × 10–19s, providing an outer shield to the hydrogen atom with its spinning in-
terface that can not be penetrated. 

The binding force provided by the velocity fields of the oppositely spin-
ning vortices of the orbital electron and proton maintain the assembly with no 
energy loss from the system since the vortices are formed in non-viscous space. 

The Hydrogen nucleus (a neutron within a proton vortex) has an inward 
acceleration field of strength (c/12)2/12re, or (1/12)3c2/re. This inward field, 
which is (1/12)3 times less than the maximum possible field (c2/re) on the elec-
tron interface, makes it a highly stable particle, as stated before. In a similar 
manner, two protons and two anti-protons (with opposite direction relative to 
the proton vortex), enclosed within an overall space-vortex, can assemble an 
alpha particle, a helium nucleus. When several alpha particles are assembled, 
with four in each unit (similar to the assembly of primary units in the neutron 
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structure), and enclosed within an outer vortex, all nuclei of atomic mass 
higher than helium can be built. This process requires that nuclei should have 
equal numbers of neutrons and protons, which, however, is not the case. For 
example, the ratio of neutrons to protons in the Uranium nucleus is 1.586. This 
leads to the conclusion that, in addition to the alpha particles, neutrons are also 
independently present, as required by the atomic masses of the nuclei. The 
emission of alpha particles from radioactive nuclei provides solid proof of their 
existence within nuclei in an independent condition. The presence of electrons 
and positrons in nuclei is confirmed by beta particle radiation. For simplicity in 
the analysis of the stability of nuclear structure, we can assume that protons 
and neutrons exist independently in a dynamic assembly, and each proton ex-
erts a repulsive force on the rest of the protons in the nucleus which is enclosed 
within an outer space-vortex [3]. The space-vortex enclosing the nucleus cre-
ates an inward field acting on the nucleus and it has a maximum value in the 
diametrical plane at right angles to the axis of rotation of the nucleus; given by 
un

2/rn, where un is the tangential velocity of space at the nuclear surface in the 
diametrical plane, transverse to the axis of rotation, and rn is the nuclear radius. 
Since from (2), un varies inversely as rn, the inward acceleration field on the 
nucleus falls inversely as the cube of rn. The outward electrical repulsive forces 
within the nucleus trying to disrupt its structure (due to the presence of pro-
tons) fall inversely as the square of rn. Since the inward acceleration field falls 
faster, nuclei with more protons and a larger radius become radioactive. By 
equating the outward electrical force in the nucleus with the inward force it is 
concluded [3] that stable nuclei with protons more than 100 cannot exist in na-
ture. 

20. Interaction of orbital electrons in an atom with a 
wave-pulse (shell) of light 

With the nuclear structure described above, the nuclear radius of an average 
atom (120 times proton mass) is computed [3] as rn = 2.37 × 10–9cm. The 
maximum velocity field at the nuclear surface from (2) is un = 5 × 108cm/s. In 
the atomic vortex around the nucleus, this velocity field will fall off inversely 
with distance to v = 1.2 × 108cm/s at a radial distance of 10–8 cm, which is as-
sumed to be the orbital radius of the outermost electron. The orbital electron in 
the space vortex will be subjected to an inward acceleration field af = v2/orbital 
radius = (1.2 × 108cm/s)2/10–8cm = 1.44 × 1024 cm/s2. Suppose a light shell of 
wavelength λ, and an acceleration-field al, across the wavelength (directed to-
wards the source) meet the orbiting electron at an instant when both the above 
acceleration fields are in line. Since the direction of al is opposite to that of af, 
the two acceleration fields will nullify and the electron will be released from 
the vortex if al = af. As stated earlier, al = c2/λ. Substituting the values of the 
acceleration fields, we have (3 × 1010cm/s)2/λ = 1.44 × 1024cm/s2, from which 
λ = 6.25 × 10–4cm, corresponding to a frequency of 0.48 × 1014 cycles/s. (For 
metallic sodium, the threshold frequency for the photoelectric effect is about 
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5 × 1014sec–1). The orbital electron, moving with velocity v, will be released 
with the kinetic energy that it already possesses, E = (1/2)mev2 = (0.5 × 10–

28gm) (1.2 × 108cm/s)2 = 7.2 × 110–11 ergs. Experiments show that the kinetic 
energy of photoelectrons is about 8 × 10–11 ergs, very close to the above com-
puted value! Considering the approximate nature of the assumption made as to 
the electron’s orbital radius and computation of the nuclear radius for an atom 
of average mass, better results could not be expected. It is concluded that light 
(photons) does not impart energy to the photoelectron for its release. The ki-
netic energy of a released photoelectron is its own energy of motion in the 
space vortex of an atom. Light simply disturbs the stability of the forces under 
which an electron is stable in its orbit. 

Conclusion 
The medium of space in dynamic states creates matter and its associated fields. 
The properties of mass and charge, the gravitational, electromagnetic, and nu-
clear fields are produced from the most fundamental field, the velocity field, 
and unified in the electron structure. The property of inertia arises [3] due to 
the reaction from space on the central void in the electron’s vortex structure. 
The velocity of light relative to the space-medium is a common factor in all the 
basic universal constants so far experimentally determined. The electron is the 
fundamental particle of matter. 
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