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Abstract

In this article, we continue the development of the Symmetric Theory. What
we will show is the coupling between the universe and the medium Planck,
understood as the medium that formalises the characteristics of the zero-point
field. We will show how the phenomena of the infinitely large of the universe
and the infinitely small of the atom harmonize in relation to the medium Planck.
We will show how Hawking radiation, Unhru effect, Casimir effect, Entropic
force, Stefan-Boltzmann’s constant, and Wien’s displacement law are all phe-
nomena referred to the medium Planck. We will show that the electron in the
first energy level of the hydrogen atom can never fall into the atomic nucleus
because it is supported by the Planck energy through the phenomenon of res-
onance. What emerges is a new meaning of the fine structure constant, in the
sense of coupling constant between the electron and the medium Planck. Fi-
nally, a way is indicated that could solve the wave-particle duality.
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1. Introduction

It is amazing how human intelligence has developed an overview of the universe
in which we live, managing to provide a structure despite the complexity of the
subject. This effort has received the contribution of a whole of humanity, which

has individually added pieces to a mosaic that would otherwise be impossible for
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few people to create. Today, we evaluate our knowledge and move forward thanks
to the intuitions of brilliant minds who have opened up gaps where appearances
seemed to set insurmountable limits. On the shoulders of these giants, we have
broadened our horizons to extremes that were unthinkable a few centuries ago,
and their discoveries have become milestones to which we come back whenever
science is faced with great dilemmas.

The history of physics is studded with great successes preceded by failed enter-
prise ventures, which have not prevented the sharpest minds from extrapolating
the essentials. Today, our knowledge is well structured in theories that can, in
whole or in part, explain the world in which we live.

According to J.D. Barrow [1]: “science can be identified with the search for al-
gorithmic compressions”, identifying a structure based on the logical meaning (un-
ambiguously) of the principles, axioms, and postulates underlying physical laws.

According to Caldirola [2]: “theoretical physics, which deals with the construc-
tion of theories capable of explaining or describing classes of phenomena, is an
intellectual activity by which an attempts is made, by means an appropriate logi-
cal-mathematical scheme, to bring order to the variety of physical phenomena...
and allows us to explain as many experiments as possible starting from a mini-
mum number of postulates”.

The continuous evolutionary process of increasingly general theories has high-
lighted that each physical theory is revealed to have a limited field of action. The
paradigm shift that has allowed the transition to more general theories has almost
always occurred with the discovery of new universal constants—think of the speed
of light in a vacuum for the theory of relativity or Planck’s constant for quantum
mechanics.

Perhaps the most important intuition was to recognize that in nature, there are
universal constants, interpreted as fundamental limitations [3], not in the sense of
insurmountable obstacles but Aorizons, within which our knowledge is enclosed
at a given moment. These horizons of reality, which determine current theories,
are identified by universal constants or fixed values of some physical observables,
which can be interpreted as parameters in the structure of some models or as con-
version factors between physical units. It is my belief that the great challenges that

await physics pass through the search for their unification.

2. Review Medium Planck

In the development of the Symmetric Theory [4], it is argued that the vacuum is
the domain of the medium Planck, which operates in the vacuum and character-
izes the vacuum, forming a cosmic background to which everything is related and
to which we refer our measurements. The medium Planck is characterized by the
physical quantities introduced by Planck, which we will recall when we use them.
Any physical phenomenon, from our point of view, occurs in relation to the me-
dium Planck.

The crucial feature required by Symmetric Theory is that there is a particle ca-
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pable of satisfying the relationship dictated by the symmetric charge-matter cou-

E=xt % ~gp17x10| C (1)
G, Kg

capable of making Newton’s gravitational force (between masses) and Coulomb’s

pling factor

electric force (between electric charges) equal.
The unit system used is the MKS. In the expression (1), &, is the dielectric
constant of the vacuum and G, is the gravitational permeability of the vacuum,

defined by the relation

_ 1

° 4G @

where G is the gravitational constant. In this context, the Planck particle seems
to be the only entity able to satisfy the specific relationship imposed by expression
(1), the relation being valid

q_P:i,CE:i 5_0 3)
m, G,
or
o =t/Em, (4)

where m, is the Planck mass and ¢, is the Planck charge. In this context, the
Planck particle is identified as a symmetric particle in the sense that it satisfies the
Symmetric Theory, with double polarity dictated by the sign + of formula (4).

From Maxwell’s relation in the vacuum

¢ = )
ﬂo gO
where g, is the magnetic permeability of the vacuum, and taking into account
relation (1), we obtain
2 1 m,

c" = = 6
/EZGO :uo qP Go ;uo ( )

creating both a quantitative and qualitative connection—so without loss of accu-
racy—between electromagnetism and gravitation.
Assuming that the Planck particle has a speed equal to the speed of light in a vac-

uum C, we assumed that the Planck particle has a magnetic charge
Op =0p C 44 (7)

If all these hypotheses were true, we would have the following electro-gravito-

magnetic unification at the scale of the medium Planck,

2 2 2 4
{FEZLQ_ZP}:{FQE L m_;}:[lzm:ig_;}:&:c_ 8)
| dre, U5 4nG, (5 Ay, Oy G

electric gravitational magnetic

with F, the Planck force, which is indicated in the scientific literature as the
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maximum force or super force [5]-[8].
From the definitions of Planck units and from what we have obtained so far, we

have derived the following relations:

m, =,/ 4nG, hc 9)
Op =+/4me, hiC (10)
9p =+/4mu, hc (11)

From these, we obtain the following relations:

PR L (12)
4nG, 4me, 4mpy,
2 2 2

hE mP — qP — gP (13)

4nG,c 4ne,c 4dmy,cC

The relations (12) and (13) indicate that Planck’s constant is not limited by the
pure definition of quantum of action. In particular, the relation (12) can be con-
sidered as a scaling parameter that makes possible the passage between the three
characteristic forces and their unification through the following fundamental re-

lation:

4

&E%=% (14)
replacing 7iC the relative value of the relations (12), depending on the physical
behaviour of the system under study.

The fine structure constant was first introduced by Sommerfeld [9] to explain—
in relation to the electron in its first stationary orbit—the fine structure in the
hydrogen atom as the ratio of the velocity of the electron to the velocity of light in
the vacuum. In its best-known form, it can be written as:

eZ

drne, hc (13

where € isthe charge of the electron. By squaring the relation (10) and inserting

it into the formula (15), we can write

g2 g2

o=—=— 16
dne,hic qp (16

Another important aspect is that relation (16) also expresses the ratio between
(a) the Coulomb force F, between two electrons placed at a distance equal to the
Planck length /¢, and (b) the Planck force F;:

2

e
2 2 4ng (5 F F
_ € _ e _ _ TE&'; P _ e _ 49 (17)
47[80(hc) S F, (C /G)
dne, lp 2 2
drg, 0 4Tl',€ofp

Furthermore, from formula (15) we obtain:
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2

hca = (18)

dreg,

In analogy to the (electromagnetic) fine structure constant « , we have intro-

duced the gravitational fine structure constant
m2

2
Gmesz _ X (19)

m2 2
. = = e
© m;  hc Gm: 4nG,hc

— e

where m, is the mass of the electron and m, is the Planck mass, and the mag-

netic fine structure constant,

2 2
a, Eg_;Eg—e (20)
9p Amu,hc

where g, indicates the magnetic monopole of the electron and ¢, the mag-
netic monopole of the Planck particle.

In order to verify whether the electron follows a symmetric coupling relation,
analogous to the behavior of the Planck particle, we hypothesized the validity of

the following properties of the electron:
e=f m, (21)

where m, is the mass of the electron, € is the electric charge of the electron and
f is an unknown constant capable of maintaining the specific ratio S =e/m, .

From the coupling constant ¢« , and using equations (16) and (20), we obtain:

2 2 a2 2
e_ﬁme_ﬂ (22)

= =—=aqa
2 2 A2 2 G
a, #A'm A

where the relation (4) was used, from which we obtain:
2
=2 i |2 (23)
Qg ag

B ~+1.759x10" (24)

Numerically we get

which is exactly equal to the specific ratio e/m, of the electron

£ ~1.758x104 (25)
m

e

It has also been pointed out that the Planck force appears in the formulation of
general relativity, in Einstein’s field equations [10],

1 8nG
G, = Ryv _E R gyv = KT,L = T (26)

v v 4 uv
C

where G, isthe curvature tensorand T, isthe energy-momentum density ten-

sor. Substituting formula (14) into formula (26), we obtain

G - 1 _g 2
HV_RNV_ERg/lV— n h_C Tuv (27)

where Planck’s constant is introduced naturally into general relativity without any
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loss of accuracy.

In the paper [11], we considered the following relations for the medium Planck:

fhc5 / hc® [hc?
k.T, =k, |— = |k2 =, [— 28
B 'P B Gké BGké G ( )

where Ky isthe Boltzmann constant and T, is the Planck temperature;

5
m,c® = /Ec% /c“E:Jh—C (29)
G G G

where m, is the Planck massand C is the speed of electromagnetic waves in the

c? c® hcd
ha,=hv, =h /—: /h2—=4/— 30
@ =MVe nG hG G (30)

where 7 isthe reduced Planck constant, @, the Planck angular frequency and

vacuum;

Ve is the Planck frequency.
As a result, the three expressions (28), (29), (30) are equal to each other and
equal to the Planck energy
5
Ep=hve =hop =ky T, =m, c? = % (31)
We can then combine equations (28), (29), and (30) into a single energy relation
that is valid both quantitatively and qualitatively,

2
kg Tp =m,c” =hv, (32)
—— ——
thermal particle wave

as evidence of the energetic unification of the medium Planck.

Finally, from thermodynamic considerations and the standard Big Bang model,
we hypothesized that the medium Planck could represent the perfect (ideal) gas
invoked by thermodynamics, deducing that k; represents the Planck entropy
Se =Kz, and as a consequence, the entropy quantum. The medium Planck per-

fectly verifies the equation of state of the perfect gas

PrVe=nRT, (33)

where p, is the Planck pressure, V, is the Planck volume, n is the number
of moles, R is the gas constant. Furthermore, the gas constant represents the

entropy of one mole of medium Planck:

J
R=N,k, =8.31451 34
ATE [moleK} (4

3. Lattice Planck

We now want to determine what is the distribution in the space of the medium
Planck that satisfies the equation of state expressed by formula (33). Let us sup-
pose that a mole formed by N, (Avogrado number) Planck particles occupies a
volume v, so that, considering v, the volume of each single Planck particle,

the following relation is respected
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v=N,v, (35)

We have no information on either v, or v, so we have to make some as-
sumptions. Let us assume that the volume of each single Planck particle is equal

to the cubic Planck volume v, =V, = (%, with

3
v, =Ve =13 :( /@] (36)
C

Using the formula (36), the formula (35) becomes:

- o — (37)
C

3
nG nG |hG
i), e

v= NAuozNA(

4
Noting that the Planck force is F, = % , and that m, = fE , (37) can also
(o}

be rewritten as

me (38)

which represents the volume of one mole of medium Planck.
The equation of state of ideal gases, for one mole, n=1, or for a number of par-

ticles N =N,, applied to the medium Planck, becomes:
T
PVe=nRT, —> V,=R—%X (39)

Pe
Taking into account the relation (34) from the expression (39), we obtain:
T,
Vo =N,k = (40)
P

For the medium Planck, we have:

F, ¢
=—r= 41
Pe 2~ he? (41)

[nct
hc® cz\/%
sz v A~ 2 2 2
T, _\Gks kg 7G _¢ [ncnG? _ [nc nG (43)
C kg V G G

Pe c’ c’ cs
hG? hG?2

from which the ratio is obtained

From the formula (40), we obtain that the volume occupied by one mole (N,

particles) of the medium Planck is

T /hc hG?2 nG? [nc
VP:NAkBp_F;zNAkB EEzNAC_S E (44)

From the comparison with the expression (37), we have the equivalence
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T
Veo=v=N,u, —> Vo=N,k;—* (45)

P
Thus, the cubic volume of the single Planck particle satisfies the equation for
the state of ideal gases. This allows us to assume that the distribution of the Planck

medium Is a cubic lattice.
If instead we assume that v, it is the volume of a sphere of radius /,, we

would have v, = %nff, , and the result would be different:

3
4 4 nG 4 nG /h G
U:NAgTCE?;,:NAETE( —C3 J :(ETI'JNA—C4 —c (46)
not verifying the equation of the state of ideal gases expressed by formula (33).

4. Omnipresent Medium Planck

4.1. Hawking Radiation—Unhru Effect

When a star of early formation has exhausted all its nuclear fuel (hydrogen), it is
no longer able to sustain its self-gravitation, collapsing under the effect of its own
mass. At the beginning of the collapse, the star transforms into a white dwarf with
a characteristic matter density of the order of p>10° g/cm’. At this stage, the
electrons are no longer bound to the atomic nucleus and can be modeled as a
Fermi gas of electrons, which obeys the Pauli exclusion principle. In this scenario,
pressure is created towards the outside of the star to try to stop the gravitational
collapse. However, there is an upper limit to this pressure. If the mass of the col-
lapsing star exceeds the critical value of 1.44 solar masses (Chandrasekhar limit)
[12], this pressure is no longer able to stop the collapse.

A star with a mass greater than the Chandrasekhar limit will continue to col-
lapse until it reaches the consistency of a neutron star, with a matter density of the
order of p>10" g/cm’. At this regime, another pressure mechanism towards
the outside of the star is triggered, provided by the Fermi gas of neutrons.

Oppenheimer and Volkoff [13] showed that if the mass of a neutron star ex-
ceeds a certain critical mass of about 0.7 solar masses, the collapse can no longer
be stopped, and the star collapses completely, transforming into a black hole. The
radius of the collapsed star reaches the critical value of the Schwarzschild radius
[14]

R, = (47)

where G is the gravitational constant, C is the speed of light and M is the
mass of the black hole. After reaching the Schwarzschild radius, the star continues
to collapse into a region where the gravitational effects are so strong that not even
light can escape. Hence the name black hole. Eventually, the interior of the black
hole collapses into a singularity (theoretical prediction), meaning the star is com-
pressed into a singular point in space.

The thermodynamic investigation of gravity originates from the works of Hawk-
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ing [15] and Bekenstein [16] and from the study of black hole thermodynamics.
Later, Jacobson [17] demonstrated that Einstein’s field equations can be derived
from general thermodynamic considerations combined with the equivalence
principle. Some physicists have also been involved in exploring the connections
between gravity and entropy, including Padmanabhan [18].

Hawking showed that a black hole emits thermal radiation with the spectrum
of a black body. This implies that a black hole has thermodynamic properties, in-
cluding entropy. Bekenstein had already proposed the existence of black hole en-
tropy, and Hawking was able to confirm Bekenstein’s conjecture, obtaining the
entropy of a black hole in the form
kg C°

1
S, ==
"4 G

(48)

where A is the area of the event horizon, with a temperature of the blackbody
radiation given by the Hawking temperature
hct

T, =— 49
"8Gk, M (49)

Now, if we analyze from the point of view of the medium Planck the equation
(48), that is, the Hawking-Bekenstein entropy, knowing that the Planck length is

lp = ,V;—? , we obtain

Sy = % Kg % (50)

This result tells us that the Hawking-Bekenstein entropy is related to the Planck
entropy S, =k, with a proportionality A/ (%, where A is the area of the
black hole event horizon. The important aspect is that the Hawking-Bekenstein
entropy is A/ /% times the entropy quantum K, . In a lattice structure, such as
the one we are hypothesizing, the ratio /-\/ (% expresses the number of Planck
particles contained in the area A of the black hole event horizon.

Similar considerations can be made for the Hawking temperature (49), first by

transforming it into an energy equation:

hc’
kg Ty = 51
°" 8rGM Gy
, et
Since we know that m, Cc = o we get:
2 .2
mg C
k. T, =—P 52
®H 8z M (52)
By multiplying the numerator and denominator of the relation (52) by c¢*, we
have
m; ¢
kg T, =—— 53
8 8nM ¢ (53)
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Since M, c*=E, representsthe Planck energy, while M ¢’ =E,, represents
the black hole energy, we can write

2
kT, =—2

= 54
8n Egg (54)

This expression is dimensionally correct since on the left side, we have an energy
(kg Ty ) » while on the right side, we have the ratio between an energy squared and
an energy (Es / Egs ) . So, ultimately, we can write

E;

T, —— =P 55
" 8rkg Egy (55)

If we consider the gravitational acceleration at the surface of the black hole,

G Mg,
=——== 56
Ogs R? (56)
and substitute Ry into the equation (47), we get
GM c’ c’
gBB:—BBzzGMBB( 3 2]: (57)
(ZMBBGJ 4Mg,G 4G Mg,
2
C
In this expression, the Planck force is evident F, = c’ / G, and therefore
1K
Ogg =7—— (58)
4 Mg
or
1
MBB Ogs :ZFP (59)

which shows us the relationship between the black hole force Fyz = Mg, g5 and
the Planck force F;.
If we multiply and divide the expression (49) by C, we get:

hct h ¢’

= = (60)
8nGky,cM 2rnk;c 4GM
and by considering the expression (57), finally, we obtain:
ng
= 61
" 2mkgc (61

where ¢ is the gravitational acceleration at the surface of the black hole, k; is
the Boltzmann’s constant, and C is the speed of light in the vacuum. What is
interesting to add after having transformed expression (49) into expression (61).
Davies [19] and Unruh [20], separately, have shown that a detector uniformly
accelerated in vacuum responds as if immersed in a thermal field of temperature
__ha
PV 2n kg C

(62)

where a istheacceleration in the instantaneous rest frame of the detector. Thus,
the Hawking temperature is a particular case of the Davies-Unruh temperature
with a=g.
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4.2. Entropic Force

The Equation (8) shows that the Planck particle is in the gravitational-electromag-
netic unification condition. Furthermore, it has been shown [4] that the Planck

force and the Planck energy are related by the equivalence “energy = work™:

F.l,=E; (63)
from which it is obtained
E
Fo=—2 (64)
2
, hG h .
Remembering that /(,=,|— = o the formula (64) can be rewritten as
c J
E m, C
F.= flp = # E; (65)
m, C

If we substitute E, =k T, , obtained from the relation (31), we obtain
Fo=rk T, (66)

which we define as Planck’s entropic force, very similar to the definition of en-
tropic forcein relation to entropic gravity [21].

The Planck entropic force is also defined by the expression:
T, S

=
P fp

(67)

In fact, if, as we assumed, the Planck entropy is S, =kg, substituting in the

expression (67), we obtain

FP = (68)

Since E, =k, T, the Equation (68) returns to the form of (64).
But we can go further if we replace the Planck energy with the relation E, =% w;,
obtaining

m, C
Fo=—F

hawp, =mp Cawp (69)

Or, if we substitute the relation E, =m, c®, we get

2.3
m, C 2_mpC

(70)

4.3. Casimir Effect

In February 1911, Planck presented the hypothesis [22] that oscillating dipoles, in
addition to the energy

(71)
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they can have an additional energy equal to %h v, independent of the tempera-

ture:

1
+=h 72
S (72)

While the first term disappears in the limit T — 0, the second term, the zero-
point energy, persists even at absolute zero temperature. Planck’s presentation in
1911 has taken on an extraordinary significance since, for the first time, unequiv-
ocally—even before the formulation of quantum mechanics—the possibility of a
zero-point energy is formulated. Planck demonstrated that his radiation law was
compatible with the zero-point energy, which instead was postulated 15 years later
by quantum mechanics.

In the presentation of the new formula, Planck clearly states that it is not easy
to confirm or disprove the existence of zero-point energy through experiments,
since it cannot be isolated. But, in May 1948, Casimir [23] provided a brilliant idea
to lock part of the zero-point energy in a certain volume by means of limitations
and thus make it observable.

The Casimir effect is the force acting between two uncharged parallel plates,
usually attributed to the change in the zero-point energy of the electromagnetic
vacuum between the plates, compared to the zero-point energy in the vacuum in
the same region in the absence of constraints. This energy is not directly observa-
ble, but is related to the Casimir force between the plates that pushes them to-
gether. The Casimir effect is generally regarded as evidence for the reality of zero-
point energy.

The pressure acting between the planes, provided by Casimir, is given by the

following expression

F. hcn’

cas

A 240d*

(73)

where A is the area of the planes, d is the distance separating them, and the

factor 240 comes from physical and analytical considerations. Since we know that

hc
F» =—, we define the Planck pressure as:
P

F, *c
P, = P (74)
TS
from which it is obtained
hc=P, (4 (75)
So the pressure exerted by the Casimir effect—formula (73)—becomes:
Feas s P, n°
_cas _ - __ P 76
A " " 240d* (76)

PR
.

from which the Casimir force can be obtained:
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- A (77)

By using the first equality of expression (74), we have

6
_\6G) A (78)

F —
® (d) 240
EP

and by arranging better, you can write

F, ( A]
Fo=—"7—|— (79)
( d j“ 240\ 74

We now have complete dependence on the Casimir force with respect to the
medium Planck.

However, it is interesting to note the different dependence of the Casimir force.
The expression (77) depends on the Planck pressure, and the expression (79) de-
pends on the Planck force. Both formulations have the same dependence of the
type (d /s )4 with respect to the direction of separation between the planes, but
in formula (77), the dependence on the term does not appear, and therefore, from

our point of view, formula (79) it should be considered more complete.

4.4. Stefan-Boltzmann Costant

As we know, for Planck [22], the average energy of each oscillator is given by the

expression
hv
<E> Y (80)
ee’ —1
or in terms of wavelength
hc/A
(E)=—pe 2 @1
eﬂ. kg T -1

Furthermore, the energy density in the range [1,A+dA], is

8rhc 1

/15 hc
elkBT -1

p(A4,T)dA= dA (82)

or in terms of frequency, in the frequency range [v,v+dv]:

2
p(v,T)dv= 87::: hhvv dv (83)
gk 1

Inside the blackbody, the total energy density is defined by

©

U :jp(v,T)dv (84)

0
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h
To calculate the integral (84), we perform the substitution of variables X = . 1_/|_ R
B

obtaining:
8nt ' kT 8n% v
U=— S dyv=—"|——kgT dx 85
c3£k“—VT lh c3£ex—1B (®5)
ee’ —

After some algebra, the integral (85) takes the form:

(kBT XT
8nt\ h 8nksT* % x°
U=—|—kTdx=—"-"L—|——dx 86
03!; -1 ° ¢ h ;[ex—l (86)
Since the integral is
© 3 4
| X _ax=" (87)
e -1 15

0

finally, we have the Stefan-Boltzmann law [24]-[26]

8r’k;
U= B |T*=aT* 88
[15h3c3j (89)
with
8n°kq
=— B 89
15h%c? (89)
or, we can also write
51,4 51,4 2,4
a:8nl(53: 8n kB3 _ nk333 (90)
15h°c 15(2nh) ¢® 1574°c
So, the expression (88) becomes:
21,44
kT
:% (91)
15n°c
The product of the Planck energy and the Planck length is
E,lp=m,C’ " e (92)
m, C

We also know that the Planck energy is equal to E_, =k T, , and indicating
with Egz; =k T the black body energy, the expression (91) can be written as:

o_[F)eT () Edy -
15 ) ¢ |15 ) E3 /B
ptp

This expression is dimensionally correct, as the ratio Egg / E3 represents the

relative energy of the blackbody with respect to the medium Planck, divided by
the Planck volume /3.

4.5. Wien’s Displacement Law

From the law (82), the energy density p (l, T ) is maximum for a certain value A,

which is obtained by maximizing the derivative of p(4,T) with respectto A :
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dpo(A,T
L) =0 (94)
di
The final result, after making the substitution X = , leads to the following
B
transcendental equation
x=In5-In(5-x) (95)
which admits two solutions:
X == 0 e x==1C ~4065 (96)
AkgT AkgT
The solution X, =—= ° _0 involves two possibilities:

B
1) hc=0.Since hC=x (1.0545x10-3“).(3x108) ~3.1635x10% ~0 itis good,
but it does not lead to further useful information, except when #— 0 itis at the
limit of the continuum.

2) Or that the denominator is of much higher order than the numerator, that is
kg T>he. (97)

it can also be written as
kBT>>% — kyT>hv (98)

Before continuing, it is necessary to point out that from the energy relation (32),

we obtain the ratio

h T
— =P (99)
ke Ve
Therefore, the expression (97) becomes
TT > L = T—P (100)
vk vp

So, this second option represents a particular condition that we will deal with
in another article (in preparation) about the Planck spectrum.
In the scientific literature, only the solution X is given, which leads to Wien’s
displacement law [26] [27]:
hc
kg X

AT ~ (101)

where 1=A_ . This expression, by using the relation (99), and better arranged,

G O
X\ kg X\ vp X\ Ve

c
and since — = A, , ultimately, we have
Ve

can be written as

T o
%

AT= (103)

DOI: 10.4236/0alib.1113158

15 Open Access Library Journal


https://doi.org/10.4236/oalib.1113158

G. Azzarello

or in terms of frequencies
I %(T—PJ (104)
v X\

The expression (103) already shows the relation between the black body and the
medium Planck.

To explain it better, we point out that,

hc=E, (, (105)
from which
x=N¢ _Eele _E 1 (106)
AkgT  AKT kT 4
and since 2=2n7, Eg =k, T, finally, we have
X :EK—P,‘ (107)
Egs 21/

In practice, X itis a pure number expressed by an energy ratio.
Finally, we note that the expression (101) has the same form as the de Broglie
thermal wavelength.
hc
kg T

j'term ~ (108)

x| =

5. Resonances—Fiat Electron

It is well established that the study of atomic physics requires the application of
quantum mechanics. In this section, we are not interested in reviewing the largely
well-developed atomic model, but we want to ask ourselves the same question that
Nernst asked himself at the beginning of 1916 [28]: How can the electron be in
constant radiation, but the atom remains stable? And we add: Why can the atomic
electron perform any transition between two energy levels, but can never go below
the ground state, spiraling toward the nucleus? The answer of a modern physicist
would be—without a doubt—Dbecause it is forbidden by quantum mechanics and
its uncertainty principle.

However, since we are interested in the electron in the ground state, and the
Bohr atomic model of 1913 [29], at this level, offers the same solutions as quantum
mechanics without further limitations, then we will use this model, which turns
out to be correct for a one-electron atom.

By ignoring the action of the magnetic field on the electronic charge, which is
negligible for our purposes, and neglecting the effect of the reduced mass obtained
by considering the mass of the nucleus, which is also negligible in this case but
important for isotopes, in the Bohr atomic model the centripetal repulsion is bal-
anced by the attraction of the Coulomb electric force:

Vi e

m, —& =

(109)
g, 4mne, I’B2
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This approach starts from the assumption that the electron is already in the
equilibrium configuration, but before this happens, the electron must be captured
by the nucleus, which brings it into this configuration. Therefore, the electron can
be in any position with any speed, but once captured, it must be in dynamic con-
ditions such as to respect the equivalence (109). As an example, we can consider
a conduction electron in motion in a conductor, which, at the moment of atomic
capture, goes to position itself in an energy state allowed by the atomic structure
of the metal. After the capture, the electron must obey the laws of atomic physics.
If the electron is captured by a hydrogen ion, the dynamic condition that is seen
in nature is equality (109), which is the first dynamic condition to be respected,
and this configuration is preparatory to all the others.

This configuration is, for Bohr, a necessary condition to have the electron in sta-
tionary orbits without radiation. If one takes into account the emission of energy by
radiation (as predicted by electrodynamics for an accelerated electric charge), for an
initial circular orbit with r=0.5 A, it can be shown that r —0 in about 1.3 x
107" s [30], and the radiated energy, of the order of 10° eV, would be much larger
than that normally emitted by atoms, of the order of 10 eV. For Bohr, this behavior
does not reflect an atomic system. In nature, atoms in their permanent state (this
is what Bohr calls the energy state) have fixed dimensions and frequencies. In the
article, Bohr assumes that an electron, at a very large distance from the nucleus
and with negligible velocity, due to the interaction with the nucleus, ends up in a
stationary orbit. Therefore, the more precise question, compared to the one for-
mulated at the beginning of this section, would be: Why exactly is the configura-
tion imposed by the ground state (109)? What we will try to show is why this
condition occurs. What we will try to show is why this condition occurs.

Indeed, the electron, even in its stationary orbit, does not perform a circular
orbit but an orbit with fluctuations back and forth toward the nucleus. However,
for what concerns us, we can consider orbits that are, on average, circular.

After simple calculations from the equivalence (109), we obtain

e2

mVir, =—— (110)

4ng,

where m, is the mass of the electron, V; is the velocity of the electron in the
ground state, Iy is the radius of the circular orbit (also called a,), e is the
charge of the electron. Since, for Bohr, the angular momentum in the first orbit is
m, Vg Iy =i, we can continue as follows

eZ

m, Vg I’BVB=hVB=4 (111)
\—hf—/ TC ((;0
and since Vg = @y Iy, by substituting, we get
e?
hagly =—— (112)

4ng,

that is
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eZ

drg, Iy

hag=hvy =— (113)
where @, is the orbital angular frequency, v, is the orbital frequency, and the
minus sign has been inserted because, for any bound system, the potential energy
is negative. The formula (113) expresses the potential energy of the ground state
of the atomic electron, which is equivalent to the energy of a photon with a fre-
quency equal to the orbital frequency of the ground state of the electron.
Furthermore, from the formula (109), we obtain

e2

m, V2 = 114
© P dngr, (114)
from which follows
2
lmevgzl € (115)
2 2\ 4ne, 1y

which represents the kinetic energy of the electron in the ground state, which, by
the Virial theorem, is half of the potential energy.
Ultimately, the energy of the electron in the ground state, as the sum of the

kinetic energy of rotation and the potential energy of binding, is equal to:

1 € e’ —e?
E == - = (116)
2\ 4ng, 1y ) 4Ang,ry 8meg Iy

and by taking into account the relation (113), we can conclude that

e’ 1
E =- =-—hv 117
' 8mngr, 2 ° (117)

This relationship is correct both quantitatively and qualitatively. In fact,

2 16021x10 %)’
E=——= ( 5 ) =2.18x107% (118)
8ms, Ty 87(8.8541x107%)(5.292x10")

E, =1hvB :1(6.6260x10’34)(6.58><1015) =2.18x107%] (119)
2 2

From the relation (109), we obtain

= 120
® dngh (120
and dividing by ¢
V. 2
B (121)
C 4ng hc
which is equal to the expression of the fine structure constant
V. 2
a=—8= _& (122)
c A4dng hc

We note that it is also valid the equivalence
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E, =a? (1 m, czj “lnves (1](9.109x10-31)(2.18x106)2 ~2.18x10%0] (123)
2 2 2

Recall that in the Symmetric Theory, as we showed in the paper [11], for an
oscillator immersed in the thermal bath of the medium Planck, the same law as
Planck’s law of the spectrum of a black body is obtained. But from the point of
view of Symmetric theory, the energy of the ground state of the electron is not at
its disposal, since it belongs to the radiation field of the medium Planck.

Now, if we apply an external impulse with a very precise frequency to any os-
cillating system (harmonic oscillator, dipole, etc.), the action of this force will
eventually cause resonance phenomena, allowing the absorption of energy by the
oscillating system. This is the clue we need to continue the reasoning stated in this
section. We are looking to see if there are resonance phenomena between the elec-
tron in the ground state and the medium Planck—which acts as an external force—
capable of providing the energy necessary for the electron not to fall into the
atomic nucleus. What we will look for are couplings between known atomic quan-
tities with respect to the medium Planck.

To do this, we consider the ratio of the electric potential energy of the medium

Planck in the form

Q@ (187x1072)’

- ~ ~1.956x10°] (124)
4re 0, 4n(8.8541x10'12)(1.6160x10'35)

P

and the electric potential energy of the electron in the ground state

b€ (1.6021x10)°

= ~ ~4.359x108)  (125)
dre,r, 471(8.8541><10"12)(5.292><10"11)

obtaining the result
u, (1.956x10%)

o T3 4.487x10% (126)
8 . X

This numerical ratio, which at first sight seems to provide no information, if

analyzed more closely, reveals the following property:

i
U_P_(4ngofpj_ a2 (47550@]_ ﬁ | 1(r (127)
Ug ( e? J dre,l, e’ e \tp) alt,

dng, Iy
where we have used the property (16) of the fine structure constant. Numerically
we have

-11
Yo _ 11T | (137) 2292200 4g6r10” (128)
U, all, 161610

Thus, we have found a coupling between the radius of the first Bohr orbit (ground
state) and the Planck length.
Since (, =4,/2n and ry=4;/2n from the ratio (127), we obtain:
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U_F’ = l ﬁ (129)
U, a4
and numerically
-10
L s | < (137) 23240 4 487207 (130)
al\ A 1.0153x10

where A, is the wavelength associated with the first Bohr orbit and A, is the
Planck wavelength, where the association is mechanical.

In terms of frequencies, since Az =V, /vy and A, =¢/v, , we obtain

Ve
1[&}1 Vo :g(ﬁj(v_pjzg(ﬁj[v_p];a(v_p]:v_p 131)
al\d, ) a|l C | alvg)icC a\ ¢ J\Vyg ) a \(Vg) Vg
Ve
and numerically
42
Ve | 2954x107 ) 189 10% (132)
ve | 6.58x10

On the other hand, the ratio (132) can be obtained directly by considering the

energy ratio between the Planck energy and the Bohr energy

1EP 1hvP y
2__2 % (133)
EEB EhVB Ve

In this expression, no coupling with the Planck frequency v, is evident, but
from our point of view, there should be a coupling between the frequencies.
We note that, for the electron in the first stationary orbit (ground state), the fine

structure constant also has the following property

15
Ve o 0580”5 348410 = o2 (134)
ve | 12355x10

where v, is the Compton frequency of the electron [31]. From this relation, we

obtain
Ve =a’ v, (135)

which is replaced in the expression (133), becomes

ﬁ_"_P_(LjV_P (136)
hvg vy \a&®)ve
and numerically
1\v 1 2.954x10%
(?)V_P ) (5 348x10° J 1235107 - +48x107 (137)
. \5. :

Thus, the resonance coupling, which is not explicit in expression (133), must be

expressed as
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1
~E,
2”7 (iz) Ve (138)

Ve

thus finding the coupling also for the frequencies.

There are two interesting explanations for why we need the Compton frequency,
and both provide very important clues to the Symmetric Theory.

The first explanation is provided by Bohr himself [29], who makes a clear dis-
tinction between the mechanical frequency of revolution vy of the electron and
the frequency of the radiation emitted during the capture phase. This treatment
of the atom associates the phenomenon of radiation with the possibility of transi-
tions between pairs of energy states and not with the acceleration of the electron
in orbit. Consequently, the frequency of the radiation is not identifiable with the
frequency of the orbital electron moving around the nucleus. This concept repre-

sented an essential innovation with respect to the previous quantizations of the

1
electron energy (Nicholson), where an energy of the form TEh v was assumed.

Bohr specifies that the approximation between the emission frequency and the
mechanical rotation frequency is obtained for large values of 7, for transitions
between two contiguous stationary states. In this idea, we recognize the line of
thought that will lead him to the principle of correspondence between classical
mechanics and quantum mechanics in the continuum limit. However, Bohr does
not specify what the frequency of radiation is.

In a modern key, the second explanation comes from the concept of de Broglie
wave [32], used in quantum formalism to assign wave properties to particles, or
as Schrodinger better specifies, to eliminate the particle and represent it through
a wave.

According to de Broglie, by contaminating relativity with the Planck-Einstein
formula, E =hv =mc?, each particle must be associated with an internal wave, the
internal “clock”. This also causes the particle to be associated with an oscillation in
space, which derives from the relativistic 4-vector wave vector k* = (a)/ c, k) .Inde
Broglie’s matter wave theory, an oscillation of Compton frequency

m, ¢’

is associated with a stationary particle (with m, its rest mass). If the particle

(139)

moves relative to the laboratory with velocity v along a certain direction, the

frequency v in this reference frame undergoes a Doppler shift according to the

formula
v=yve(1+B)=yve+7 Bve (140)
with
2 v
y=(1-p)", p== (141)
C

By setting m = ym,, the shift yv. # in (140) can be rewritten as
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m C
rveB=yp Oh ——= =C——=—=v, (142)

with
h h
Ag=—=— (143)
mv p
the expression of the de Broglie wavelength, which originates in the Doppler shift
of the Compton frequency V. , and which is directly related to the moving parti-
cle. We want to recall that the frequency oscillations v, , associated with the par-
ticle in its stationary system constitute a clock in de Broglie’s theory, and that the
Compton wavelength is
_2mcC

Jo=2a D (144)
@, m,C

Then, the formula (142) is transformed as follows

yve B=vg — }/Lﬂzi - )“dei (145)
7B

Ao’ A

On the other hand, we have

2
yﬁ:hﬁﬂz :Vl?ﬁz e
from which it is obtained

Yl S S L (147)
v B p B v

Therefore, (145) takes the form

2

A c
Ao =% — P 148
w = 5= e (148)

implying that for non-relativistic motion A,; it is greater than the Compton
wavelength A..

From a physical point of view, the charged electron immersed in the medium
Planck has an effective measurement of the order of the Compton wavelength A .
As aresult, the particle decouples from components of the radiation field with wave-
lengths shorter than A, (and frequencies greater than . ) so that the Compton
frequency takes on the meaning of cutoff frequency. Since the Compton frequency
is determined by the size of the particle, this feature is general in nature. In the
context, we are dealing with, which is certainly classical, when the particle is in
permanent interaction with the medium Planck, after momentary disturbances,
the medium Planck puts the particle in resonance with the modes of frequency
@ , and the particle interacts selectively with a narrow band of modes of the field
with frequencies centered around @ . Thus, both particle and wave entities ap-
pear as an inseparable pair, but with a well-defined complementary nature, where

the particle always remains a corpuscle.
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Returning to Bohr’s article [29], according to him, the dynamic equilibrium of
systems that are in stationary states can be discussed according to classical me-
chanics, while the transition between two different stationary states cannot be
treated according to classical mechanics but we add, according to quantum me-
chanics.

This is a concept with a strong specific weight and great impact. Although it
introduces changes to classical mechanics, Bohr does not demonstrate the self-
evidence of this concept, which serves as a limitation to having consistency with
experimental data from atomic frequency spectra. Perhaps he was hoping for a
refinement of the theory, or perhaps he was aware that the development of tran-
sition theories poses problems of coexistence between old and new. From our
point of view, this intuition was correct, and it is a pity that it has not been devel-
oped further.

In practice, when the electron is in stationary configurations, in resonance with
the medium Planck, it can be treated classically since it inherits this behavior from
the medium Planck, since it has been hypothesized as an ideal gas. While the tran-
sitions between energy levels require the statistics of quantum mechanics, since
they are stochastic processes. While transitions between energy levels require the
statistics of quantum mechanics, since they are stochastic processes.

This would explain the wave-particle duality. Quoting J.G. Cramer [33]: “In
quantum mechanics, as better specified by Bohr’s complementarity principle, the
wave-particle double logic is considered an intrinsic property of nature. It indi-
cates how to treat without contradictions two sets of notions that, although mu-
tually exclusive, are both necessary. Complementary are not qualities that together,
in a single context, contribute to fully defining an entity; but rather, qualities that
contribute to this purpose separately, in distinct and mutually exclusive contexts.
The entities described by quantum mechanics are waves or particles, never waves
and particles together”.

Continuing our research on couplings, we further investigate the dependence
on the fine structure constant « , by analyzing the ratio between the Coulomb
force for the electron and the Planck force,

2

e
F, 4nerl e 12 (e )4 I
—=—zB=—z—§=[—z = |=a| =% (149)
Fo 9e e G \Op J\1e g
dre, (5
Numerically we have:
o2 (1.6021x107*)’ .
F = - = >~8237x10"  (150)
4méTs  4m(8.854x107)(5.292x10™)
2 1.87x10°%)’
S ( ) >~1.20x10"  (151)

Tang, i 47(8.854x107%7)(L.6160x10°" )
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F, 8.237x10°

= To0x10" " 08010 (152)
1

[ 2 j 1 (L6160x10%)

Pl >~ 6.80x10"* (153)
137 (5.292x10*“)

:

Even in this case, there is a clear dependence between the granularity of the
distances.

The unexpected aspect of the couplings we found is the new meaning that the
fine structure constant « takes on. Its original definition « =Vv/c, which ex-
presses the coupling between velocities, is in fact, essentially a coupling condition
between the electron and the medium Planck.

As a consequence, as expected from our point of view, the fine structure con-
stant takes on a new meaning also with respect to relation (16). This relationship
dictates that the electron, as we know it, can manifest itself when its electric charge

is coupled to the Planck charge by the relation
e=g.va (154)

giving rise to the electron and giving it all the characteristics we know.

It is important to underline, however, that the relation (154) does not imply a
variability of the electronic charge € as «, nor that a can vary with time.
This essentially derives from the property that the electric charge is a relativistic
invariant, that is, its value does not depend on the state of motion of the charge
carrier. If this were not the case, the exact neutrality of atoms would not be possi-
ble. We deduce that the fine structure constant « is the coupling constant with
the medium Planck that determines the electron and, therefore, the physical world
as we know it. A different value of & would determine a new electron and a
physical world completely different from the one that emerges from current in-
vestigations. Obviously, nothing prevents other fundamental particles from hav-
ing coupling factors different from the value of « .

From what has emerged so far, we can highlight that:
m, V2 =(9.109x10)(2.18x10°) ~ 4.36x10"% ) (155)
hvg =(6.626x10* )(6.58x10" ) ~ 4.36x10* J (156)
from which the energy equivalence for the electron in the ground state is obtained:
m, V2 = h, (157)

which we recall is a mechanical equivalence, since v, expresses a mechanical

rotation frequency. Or, in terms of radiation, we can write:
m, Vi =a’ hv, (158)
This suggests that, if we take into account the correct quantities to be consid-

ered, a relationship similar to the energetic reunification at the Planck scale could

be valid, as already expressed by (31),
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ke To =m,c?=hv, (159)
Speculating further on the relation (157), we can go further as follows
m, V. =hv, =kg T, (160)

These concepts, although in a different form, are not entirely new in physics,
however, they have gone unnoticed. Historically, in 1916, Nernst proposed to con-
sider atomic stability as the experimental evidence of Planck’s discovery of zero-
point radiation, but this visionary idea was ignored. Nernst’s central idea was
based on the conception, coming from his discovery of the third law of thermo-
dynamics, that at very low temperatures, energy has a dynamically ordered char-
acter, and therefore interpreting Planck’s zero-point energy as an ordered energy.
This is a revaluation of the idea already advanced by Boltzmann that only a part
of the mechanical energy contributes to the thermodynamic internal energy, namely
only the concretely exchangeable one, which dynamically has a disordered char-
acter. According to Nernst, there was a characteristic temperature T, (which he
called the degeneracy temperature), below which all the internal energy is availa-
ble to perform macroscopic work. Therefore, thermodynamic energy does not co-
incide with the mechanical energy of the system considered, but only with that
fraction of energy that is disordered and can actually be exchanged in a thermal
process. From the energetic point of view, for a system of oscillators, for Nernst,
the energy hv constitutes the critical threshold, below which there are predom-
inantly ordered motions, while above which there are predominantly disordered
motions. Applying the Maxwell-Boltzmann statistics (and therefore the equipar-
tition), the exchangeable energy is conceived as the energy that is obtained by
kg T subtracting the ordered energy, and this latter energy, for Nernst, is the
Planck energy, according to the formula

hv

v
etsT —1

E=k,T-

(161)

A noteworthy conclusion, from our point of view, was reached by Wheeler [34]
in 1955, where he stated that “space-time must have fluctuations at the maximum
frequency of the Planck frequency”. This idea was further addressed in the last
chapter of the biblical book Gravitation [35].

From what has emerged so far, the fact that in the stationary states following
the ground state, the electron does not radiate indicates that in these energy levels,
the electron establishes resonance configurations with the medium Planck.

As a speculative theory, the Symmetric Theory might seem at first sight a topic
more relevant to the universe in the primordial phases, immediately after the big
bang, in the Planck era. However, the characteristics that identify the Planck par-
ticle, as has been shown throughout this article, are present throughout the scien-
tific literature and applied in today’s physics, even if in a different guise. Thus, the
fundamental equations (31) and (160), which show the wave-particle duality, re-

main valid for the universe and for physics in the current state. Their application
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is not restricted to the initial epoch of the universe. These are relations that con-
tinue to be applied even today. Therefore, wanting to provide a reason for exper-
imental verification, we conclude with a final speculation on the energetic unifi-
cation of the electron in the ground state. From relation (160), we can derive the
temperature at which the electron would be found in the ground state of the hy-

drogen atom:

) 18
T =MV =hve  436x10 " 460,005k (162)
K 1.380x10

6. Discussion

When, in the study of a phenomenon, a certain coincidence occurs incidentally,
our logic pushes us to investigate why that peculiarity occurred and what special
conditions came into play. But if the coincidence repeats itself systematically,
every time it is expected, then it can no longer be treated as casual. The coinci-
dence becomes a structural fact of the phenomenon. From the beginning, the im-
portance of the medium Planck has been clear to us, and the Symmetric Theoryis
undoubtedly a speculation in search of relations between the medium Planck and
the world as we perceive it.

From our point of view, understanding the laws of nature must necessarily take
into account the concept and physical content of the vacuum as an integral part
of the structure of the universe, understood as the factory of space. In this context,
the vacuum, or the Planck medium, or whatever name we want to give it, offers
more logical physical explanations to phenomena of which we have a formalism
but not a total understanding. Everything is based on zero-point field radiation,
with non-zero energy at zero temperature, foreign to classical physics, but treata-
ble classically.

Considering the zero-point field as a fundamental constituent offers the possi-
bility of explaining in a unitary way phenomena that have an explanation but that
do not fit into an overall scenario, as we have instead highlighted, showing the
close connection of some phenomena with the medium Planck.

The fact that the electron is supported by the medium Planck, reveals the mys-
tery of atomic stability. The permanent action of the medium Planck on the clas-
sical particle represents a qualitative paradigm shift from the dynamical point of
view. Particles behave classically when they are stably in resonance with the me-
dium Planck and acquire quantum properties when they perform transitions be-
tween energy states. The effect of the field—medium Planck—is no longer pertur-

bative. Obviously, this new situation requires a new description.

7. Conclusions

Symmetric Theory arises from the effort to find answers to the conceptual puzzles
of modern physics, providing, on logical foundations, an alternative way. It is not
a further interpretation of quantum mechanics or a form of cosmology, but it con-

stitutes a comprehensive and self-consistent theoretical system, based on princi-
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ples in line with the realistic view of nature. We have not included philosophical
considerations to assign a physical meaning to the elements of the theory, and to
interpret its results. The medium Planck is a privileged reference frame whose
oscillations generate everything in the universe: all particles, all forces, and all
fields. Everything is determined by resonances at frequencies lower than the me-
dium Planck.

Symmetric Theory is a non-traditional theoretical proposal. At first sight, it
may seem to depart from the standard canons of physics, but this is only the effect
of a new vision of the world. All we need, perhaps, is already written in the scien-
tific literature. The only weapon required is a dose of imagination for a new inter-
pretation of the phenomena we already know. If Symmetric Theory were correct,
the phenomena that seem separate in different theories would be different aspects
of a single symmetry.

Zero-point energy is not a simple quantum curiosity, but an integral part of the
structure of the universe, capable of influencing the geometry of space-time and,
therefore, its dynamics.

From our point of view, as introduced at the beginning, despite the unpredict-
able chaos, our experience shows us a world with coherence and continuity. We
have identified mysterious numbers, the constants of nature, which give the uni-
verse its distinctive structure as we know it today. These constants of nature rep-
resent, at the same time, our maximum knowledge and our extreme ignorance of
the universe. Their existence is, perhaps, the greatest mystery of science, and they
contain the code of the deepest secrets of the universe.
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