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This paper came after our previous work entitled
Quantized Space Theory (QST) published in September
1994. In this paper we have stated that the space
should be considered as a “physical being”, moreover
the physical being that is the base from which all phy-
sical phenomena are brought into existence.

The following paragraphs expose briefly the results of our
experimentation, our studies and analysis over all experi-
mental data and over the laboratory experimentation.
However we are still working on theoretical and experi-
mental research with the aim of developing some ap-
plications and of understanding the unifying key for the
physical laws of nature.

In the research for an unifying theory of QST new cate-

gorization should be introduced. The physical space is
not only the vacuum but a mean, it is the result of the
energy transfer from the electromagnetic waves that
had and that are passing through it. This statement has
as a consequence that the matter is a stationary elec-
tromagnetic wave on local equilibrium with the space.

The first logical step in the QST is the establish-
ment of a connection between the quantization of
energy and the quantization of the physical space.
From the quantum of action given by Plank's con-
stant (h) we have hypothesized a reation quantum,
equal and opposite to the energy quantum, from
which the physical space is born.
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Besides this evidence, it has been stated also
that resonance is the mechanism that interacts
with the space to give birth to physical matter.

Our axioms are:

Space is the basic element that forms matter

The space resonance is the dynamical me-
chanism which brings matter into existence

The electron is a stationary wave that oscil-
lates at the natural frequency of the space
(Electron’s Compton frequency)

The resonance of the physical space is re-
dundant, and then a proton (first nucleon, hy-
drogen atom) is the consequence of the re-
sonance of the electron

The resonance of the electron in its natural
frequency and in its following harmonics (dou-
ble, triple, etc.) gives birth to the nuclei and
the isotopes of the chemical elements




Under these axioms the matter is seen as
condensed, compressed space in resonance.
It should be pointed out that we are not intending
to reintroduce the Greek concept of ether.
The physical space is not seen as a form of
matter,but its response to a dynamical excitation
along with the resonance mechanism permits an
elegant description of the physical reality without
any dualism.
The dualism matter-wave could be solved from
Maxwell evidence. The electric and magnetic
properties of the space are only related in the
dynamic mode.
The dynamic link between the electric and
magnetic fields gives room to a resonance
frequency, more properly to a place and volume in
the space where the born and derivate magnetic
fields curve the space.
This link auto-support and traps in resonance the
electric perturbation that generates the electron.
( first resonance)

W hat is the resonance phenomena?

In this paper resonance is defined as the

behaviour obtained when the energy emitted from
one structure is auto-accumulated and a stationary
wave is generated.
A stationary wave comes from the resonance
phenomena but it requires a structure that
conserves its dynamism. The cause (wave) and the
resonant structure (matter) are respectively
content and container. In the container the
content flows.

A typical example is the electrical circuit LC where
two parameters, inductance and capacity permit
the existence of a stationary wave.

W hen a resonance phenomena occurs, it is not
always necessary to have a structure (matter) that
supports the wave.

There are some cases when the space resonates
and auto-structure itself and behave as a physical
matter.

Some background

It is well known that if a particle charged qis
thrown with velocity v in a certain region of the
space where a constant magnetic field B,
orthogonal to the velocity vector, is present, the
force (given by Lorentz) is:

(1] F=qvB
Then, from Newton’s second law:

2
nmy

2] F=m|a|= T

= qvB

Then, the trajectory of the particle will have a
radius r:

my
V=
. gB

It should be noted that the frequency of circular
movement is a constant, that means that a
charged particle passes through the same point in
the space in the same period of time no matter its
velocity. Infact, if the particle velocity is given by:
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@ p=S_2m-r

t T

by substituting we obtain

_2n-r_2m-m
(5) T==0"5 =<8
B
(6) f=Tl= 27?-m

This frequency is called Larmor frequency.

This background could be used to place the QST,
given that the structure of the electron has never
been found and hypothesizing that the electron is a
small oscillator. We can calculate its Larmor
frequency and conclude that:

The electron is a cyclotron of itself

In order to calculate the frequency of the electron-
cyclotron the magnetic field B that acts on the
electron charge is given by:

ml

(7) =
2w -1

W here 2'r is the trajectory of the electron.
The current | is given by:

®) 1=121.602:107°C _ ;g 7954

r 8.093-10"s
W here t is the time taken by the charge of the
electron to rotate around itself.
Using all this information the magnetic field B is
given by:

----------
uuuuuuuuuu

FRANCESCO SANTANDREA  PIERLUIGI CIRILLI

o B= Ml _12.566-19795A_) 495.10° Tusia

C2mer 2.818-10m

Using this value of B in equation number (3) and ma-
king the velocity of rotation of the electron C (the velo-
city of light ) we obtain:

(10) r —M_9-109']0.‘?’Kg'2.998-]08ms']

== - 2 =1213-10"m
gB = 1.602-107°C-1.405-10°T

W e can see from this equation that the radius of
the electron trajectory is half the Compton wave
length for the electron and 1/ 20 the classical
circumference of the electron.

Let's remember that the fine structure constant
a (named also Sommerfield’s constant) is the ratio
of the velocity of the electron in the first orbit of
the hydrogen atom and the velocity of light C.
Thus, the previous result constitutes a redundancy
of the physics of electrons inside an atom.
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Physical properties of the space

To better understand the physical reality of the
space we can begin from three well known
properties:

an Z, u, €,

radiation impedance, magnetic permeability and
permittivity of the vacuum.

The impedance of the vacuum is given by:

a2) Z= |5 =376.730

0
and the electric resistance formula of a given material
is:

- 1
(13) R= P, <

Let’'s try and link this last formula to the

impedance of the vacuum. Since neither p nor 1
nor S are known, let’s begin our approach from the

capacity of a capacitor that has the vacuum as
dielectric material:

-4 —R.
(14) C_V dove V=R-I

W e obtain for the capacity

q q
(15) = =1.
¢ q

But the capacity is given also by

(1s) C= eog

Let's now focus our attention on these last two
formulas which show two faces of the same phe-
nomenon. Let's equal them to each other and as-
sume also that the section of the conductor is
equal to the surface of the capacitor and that the
length of the conductor is equal to the distance
between the electrodes. Thus we obtain

(17) P= ﬁ
0

This equation has only one parameter f (a
frequency). This frequency is associated in this
paper to the Compton frequency of the electron
and it constitutes the resonance frequency of the
physical space.

The value of p could be calculated also from
Compton’s electron wave length, the velocity of the
light and the permittivity of the vacuum:

1 _ A

-1 _ _ . 10100.
as) = o 140610 Qe

This equation could be seen as the first step for

a new physical space paradigm. The space seen
from the electronic point of view.
The mentioned resistivity of the space could not be
considered static. If it were static, it could be mea-
sured with a common ohmmeter. Conversely this
resistivity of the space appears when a variable
electric or magnetic field is present in the space.
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W e can use the resistivity of the vacuum in order
to calculate a resistance. If we divide p, by twice
the electron wavelength (classic radius) we obtain
the electron impedance 25812.807 . If, on the
contrary, we divide P, by the electron wavelength
(Compton radius) we obtain the vacuum space im-
pedance 376.73 A

Let's see the dimension of the mentioned properties.

Kg-m’® Kg-m’
o) p(]:Q-m: s§A2 e A(Zg-s3

It could be seen also as:

3
m-c
(20) p:72
0
h
For the permittivity of the vacuum:
2 4
(21) IS :E: A ‘S3
0-m Kg'm
or:
2
22) 8—178
“mec’of

And for the magnetic permeability

_H_Kgm’ | _Kgm

23 =—= oo =
23 By = ga m= g
or:
oo u=tn Af  m-c’
0 2 - .72
T
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] = |mc
p P,
2
I = (¢
M 7\‘]4

l= Vso-m-c3-f

From these equations, using the mass, the wave
length and the frequency of the electron we can
obtain the same value of current:

Ip=1 63.866 Ampere
[26] Iﬂz] 63.866 Ampere
[ =163.866 Ampere
These currents, that we can call space currents,
are stationary currents in the quantum of the space
that determinate the existence of the electron.

It is interesting to notice that equating two
different currents we obtain:

27) I=1

\/E = [mC oyvero A= i =2.426308971 -10 " metri
p() ”0 }\' ﬂU'C

this is equal to the Compton wave length of the
electron

I1=1
28) e
3
B em'f oveno f= T = 1235590612 10" Hertz
0 0 0
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where f is again related to the Compton wave-
length of the electron.And the last equality, which
is verified too, is

[29]

2
HEC =qg m-c’-f ovvero ¢-L-f= Lg
]40';‘ Hy &

From this last equation it could be verified that the
electron constitutes the first resonance of the
vacuum.

In our previous work, mentioned above, we linked
the quantized Hall effect resistance to the intrinsic
electron resistance.

The formula
(30] R= pSL
becomes as follows for an electron.
311 Rezpe% =£2
e q,
And is well known that:
32] l=r,= & S =£
© ¢ 2n ¢ T
So
(33] p,= 2 kb,
e qj
34] %Z: o
A, 4
135] <. — =

And finally

(36] 4,=%\2:h-ggce

From this equation one can conclude that the
electric charge is always a function of the proper-
ties of the space. In this paper, two new proper-
ties of the space are introduced by applying a prin-
ciple of symmetry.

Permittivity (€, )given in Farad per second, is an
intrinsic characteristic of the space, linearly related
to the variation (inversion) of the electric field:

2 3
(37) g=A 8

Kg-m
The magnetic permeability (b)) given in Henry per
second is the intrinsic characteristic of
space linearly related with the variation (inversion)
of the magnetic field.

_ Kg-m2

(38) ﬂoz A2 . S3

From the electric point of view, éo can be seen as
the electric impulse over its energy, and exactly [,
its inverse.

Considering the following relationships between
both constants :

[39] €

If we equal the first expression, whose dimension
is ohm, to the vacuum space impedance, and the
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second one, which is dimensionless, to the fine
structure constant,we get to determine the value
of these two new properties:

1
Z -0

0

€=
(40)
_4
]’t()_ o
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Concluding remarks

It is clear now our vision of the physical reality. The
space is a physical entity and its electromagnetic
properties are the basis of matter generation.

The space is not only the empty container but and
active part of the phenomena immersed in itself. It
could be defined as a neutral charge.

The space is not an mere empty stage.

The space is made of the energy yielded by all
the electromagnetic waves that have and are
passing through it.

The space could be seen as a neutral charge.
The space have electric and magnetic properties.
The space is a superconductor of all electromagnetic
energy that passes through it.

The electric and magnetic properties of the space
are only dynamically linked.

The electron and all the matter are resonance of
the space.

The electron constitutes the first resonance of the
space.

The proton is the resonance of the electron.

The following nucleus are the following resonances
of the electron in the space.

The dark matter of the universe is the space.

The matter is in dynamic equilibrium with the space.
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