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ABSTRACT

This work integrates and completes the previous studies (viXra 2411.0050 and 2412.0092 -

Quantum Physics) . The attractive and repulsive potentials are defined, where the magnetic
moment and spin play an essential role in ensuring the stationarity of the electron and the

orbitals that constitute it .

A hypothesis is proposed regarding a source of the electrostatic field , determined by the
extreme polarization of the quantum vacuum , which exists at very short distances
corresponding to very high energy densities . The effect of such polarization creates a void ,
induced by the surrounding charges of opposite sign , whose attractive effects are balanced
by spin, which generates a local centrifugal force . The application of this concept provides
an innovative solution to the unresolved problem of the "Poincaré stress" .

Following the framework of traditional quantum mechanics , the Hamiltonians and
Schrédinger equations are defined for each orbital . The resulting wave functions , which are
entangled like the orbitals they refer to , are combined with appropriate normalized
coefficients to form the global electron wave function .

1) INTRODUCTION

The characterization of s-type orbitals requires the definition of some points to establish the
fundamental requirement of stationarity .

A)- definition of the central potential and its source as a function of attraction .

B)- definition of a repulsive force suitable for balancing the attractive force, realizing the



stationarity of the s orbitals .

C)-definition of the Hamiltonian for every s orbital .

D)- definition of the wave function for each s orbital .
the International System (SI) is adopted and for the values of the constants reference is
made to CODATA 2022 .('3)

The charge are considered in absolute sense unless explicity indicated .
2) STATIONARITY OF THE ELECTRON

In the Compton zone , electric charges are generally indicated by : Cfs and wavelengths
by : i(qJ, . Outside the Compton zone, electric charges are indicated by : fftf and
lengths wave with : KM; , the masses with: w) L

The first two points mentioned presuppose new conceptual contents, so it is necessary to
approach them with analogies and subsequent assumptions , initially using simplified
models useful for subsequently reaching the definitive model .

A) The analogy used for the definition of the central field source and that of the polaritonin
crystalline structures and under particular conditions, the presence of free electric charges
on the lattice deform it , constituting a hole , which turns out to be to all intents and
purposes, a charge of opposite sign and source of the electric field on the basis of which
the pair of opposite charges in sign called polariton is formed .(”G

Using this analogy , because of the energy densities of the electrostatic field at extremely
short distances, | assume that the negative charges distributed homogeneously and
isotropically on a spherical surface, with the center coinciding with the center of gravity of
the charges, produce in it , an opposite electric charge hole, thus constituting the charge
source with the potential of which interact .

Due to the Il running D(c of the constant at high energies (and short distances) the visible
charge qj in these conditions is higher than the classical . {

The electron is subject not only to the electromagnetic interaction but also to the weak @)
. . . -5

one, which at low energies, for distances > }(’b , assumes values of about: 40~ compared
to the first , so it is generally neglected, even if it is a characteristic of the electron .



. . 1
As a result of the running of constants, at very high energy = 4 : &ev and very short
. -2 e
distances « 20 “w, is assume a unification of all constants o , ”{w, 4(5

Such unification may take place jointly or separately ( before 4 with & and then 4{5 )

Assuming, in the context of the SUSY-GUT unification models, variants with intermediate
breaks ( such as the Pati-Salam or similar ones ) we have values of /= g03 = 404
before this constant is also unified at "[/s [(6)

Considering that the electron is not subject to the strong interaction , this range can be
taken as a reference to determine the source charge ffsg(-b).

The energy density relative to the sphere of radius i(& , considered conservatively
homogeneous is :

3e’ o
D We =y g 749 27 LI/]

Much higher than the typical density calculated for an average black hole .cc)

In such conditions it is reasonable to think that, in the vicinity of the source area, there is
an extreme polarization , which in appropriate conditions can cause a consistent "polariton

effect" even in the absence of the support of a crystal lattice .

(o)
In such a zone there would be a consistent Schwinger effect with the creation of particle-

antiparticle pairs with an unstable situation , similar to a "quantum fluid" of a polarized
vacuum .

The central attractive potential C[sq = n’. ¢ atthedistance f~ , we can calculate :

755
4uss

Wy is the source parameter .

2) Vs =

from which the relative electrostatic force can be derived .

B) To obtain the stationarity of the system , sustaining the permanence of charges and
holes, an isotropic repulsive force is needed , which balances the electrostatic attractive
force.

As a preliminary, let us consider the following general expressions :

3) h-= IMCKC, or similarly : ﬁ/z = Wld/(; /2

Let's put the ratio: &w = ¢~ 4, #5882 20t E@ubué/[q:m]
where T Itis a unitary constant, whose dimensions are : [Csr/lofuﬁ/f(fu j

We can then write :



wee k- suck T
andwith: Ke/f=Ke — &m < §=T 2 o

So Ka turns out to be a wavelength inside the Compton zone , so :
5)hfs = me A2 = gwme 25 = e che/2

Where we don't write 17 why unitary .
(5) written in the usual form outside the Compton area, assumes a similar meaning inside .

The spin 1(/\/2 (written in positive scalar form) assumes, both within the Compton zone
(where the present model does not admit mass elements) and outside , a centrifugal force
function, which in the proposed model, allows to balance the mentioned attractive force,
in both zones, constituting an inverse Poincare' belt .

The traditional Poincare' belt with centripetal effect did not allow a solution to the problem

(11)

of the stationarity of the electron .

(5) can also be written :
6) h = Nye € /(e/ﬁq

(6) can be interpreted in analogy with Bohr's H atom ,with I) which represents the
moment of momentum that balances the system , where the charges replace the masses
(and can move at speed ¢ without affecting the R.R.) and t(e /ﬂq the distance from the
source, at which they orbit nge e electric charges , in a symmetrical position with respect
toit.

This distance is relative to each of the maximum circumferences contained in the spherical
surface mentioned in (A) .

The analogy with the Bohr atom, extended to the negative ion of H, allows us to have a
system, seen from a distance , overall with a unitary negative electric charge and to prepare
the way for a subsequent quantum mechanical treatment .

Using Gauss' electrostatics theorem , one can approximate the charge seen from a sphere of
radius > e /“1 as a single charge concentrated in the center where the source is
located , adding algebraically to it , so that we have :

N Fur= et (294) = 4

Similarly to (6) valid in the regime of high energies and short distances, which is located
inside the Compton zone, outside on the orbitals spatially determined by the expression Z
an analogous expression is valid .



Let's consider preliminarily :

8) ﬁ: W ¢ /(.Mlxwith W, = e I and )(w;: 4/(1(:"5&) In addition :
4.

o) A= Kufowith q,= & w ; §7 = 22 .mi= 240

[}

(8), (9) are relative to the i-th orbital where the respective charges are associated with the
masses present .

If we take into account the balance of charges with the source, applying Gauss's theorem
we gets :

s
t-t

where , outside the Compton area and therefore A= de, the source seenis: &€

( ¢ ork.
10) q,_= vet (-2 he K,,): +e—2£7L = +e'%qb

The (10) extended to all orbitals is :
[y
e
= tetf-2= ) —e (>
11) ?faf te [ZM ﬁch;im) with: (n =2 1 )

Outside the Compton zone, the magnetic moment assumes an intrinsic character as well as
the spin related to the latter, being M, - KM;_" 71/5 constant .

Within the Compton area: ¢, and K:[, they are not constant because, due to the
running of ¢ against a /(’t-[‘r can be calculated g, which grows much slower than K’ﬂr
decreases .

It is therefore possible to determine , outside the Compton zone , the centrifugal force as
deriving from the spin which , despite being a statistically zero vector , until its
measurement (through the magnetic moment) , maintains the moment property of the
intrinsic momentum and in this case of the orbital momentum imposed on the electron .

C) We can then write the relations that impose the stationary equilibrium between the
attractive force due to the charges of opposite sign and the centrifugal force , moving on to
the definition of the individual terms that constitute the Hamiltonian for each i-th orbital ,
introducing a quantum approach .

From (10) we can write the expression of the electrostatic potential energy :
12) Ug e= %;‘(*ﬂ‘ zé?b)/(éﬂzo '7) where we used the potential defined in (2)

for t>> 4 and f; = Ifu,(t-/hg we have :
~ no Ko €F o —2¢" 2 Kic® e _gs 10 Ki—r B
— . . — = , e * ¢

13) Uy = s € Z1g, 4T £,

G
Let us consider a local centrifugal force , for each orbital , determined by the spin :



1) B = (w3

The local force is responsible for the equilibrium , for each orbital , with the electrostatic

force :
h* . ~
15) w3 et = © fromwhich, for (2>1—+4 =¢and r = HAe we have :
s Z
16) Feq = 4T I = J(Iut-/ﬂly

M.,'Q}' [Qq
The centrifugal force that is responsible for the local equilibrium of each orbital , replaces in

an inverse way , the" Poincaré belt", which should have contributed to the global
equilibrium of the electron in an old conception of centripetal force .

The statistically zero nature of the spin is reflected on the orbital angular momentum .

Considering the sum of the contributions on an entire orbital , which cancel each other out
as a whole for reasons of symmetry, the relative energy term representing the quantized
orbital angular momentum , does not appear in the Hamiltonian of the orbital under
consideration .

The Hamiltonian therefore turns out to be relative to 1s-type orbitals (with zero orbital

part) :
. ﬁi R by 77 - — & | T o .
m s Vo=l hg (0 g )

The Scroedinger equation for a 1s orbital is dependent on the radius alone .(AZ)

o [ E h A ) v ] R = Eoov 0

With Rl‘(l”) radial wave functions and [,  energies of the i-th orbital .

We introduce a variant to the 1st ith orbital , introducing the electrostatic energy calculated
in(12).

We can then write the modified Scroedinger equation for a generic i-th orbital modified
(named iS'F) , by placing for ease of calculation :

19) **Zﬁ—ml.' j_i::a.’* {%J cﬁ@f) = E - (r)

. * &
with : ?fr = +e—2%qb

D) We can obtain the wave function for the generic i-th orbital , by suitably integrating (19) :

e ) .
20) ‘f(?("): Vﬁ%ff’ ai let'ssay: F=F4e and: & = ade get:

ml. t’:‘:- 7‘,



4t

: * . .
Where to L>> 1: qi;*e and therefore we find an expression analogous to : &, = Moz

we therefore have that the coordinate where the maximum probability density is needed ,
of the i-th orbital , turns out to be : K—M“'/ny

The 4? (,r) represent the i-th orbital and therefore are entangled as are the orbitals
themselves.

For this reason, to obtain the total wave function ‘#r (r) it is necessary to make this
entanglement explicit through the calculation of the normalization coefficients .

We can therefore write :
2 (] = I RO Bt

Where the £, they take into account the entanglement that exists between the K—Mti
4 4 4

t — t — 4+ e

4 .4
23) FOPEN R S

Therefore , since pf—f’xc, which turns out to be a given value, the variation of any value of
a Aw, produces a change in the value of others .
We assume the following method of normalization :
2 2
1) Let's calculate the squares of the individual terms : i//(;. getting : [ = [i//@.— )
_ 2
2) Let's calculate the sum of the results obtained : Pr = Z P(

3) We obtain the normalized coefficients : Co = P /J\/\_‘P;"—”

2 4 2 R
Considering the value of {/(:;) with respect to [‘,’(LT), for v 24, defined £= 4-C(4, we
have that: &< 4 for which we have , with excellent approximation :

24) b (r) ¥ <F, [7)

Summarizing the results of the present study and the previous ones, closely related , we
have :

In the outermost orbitals: M, —~ 0 ; ¢, —>© ; iCu,; >24,; €.—~©
n
- H ¢ -e - > £ . 2 _
Overall (seen from the outside) : M, = M~ ; Jor = ~ €, /{M«m ’(:7 ) 2; ¢ =1
e

- gc)
An approximate size of the internal source can also be defined : ’(‘Is = Lw]

and also an external operational dimension that depends on the precision with which we
are able to determine the mass, in fact the actual error is about m*> 1 [f‘jm] which

7



corresponds to :

#* - -
25) A= ﬁ/("“ﬂ’ “ ) x 407° Lw] under standard environmental conditions .

a ) The relationship may be derived from the expression : /¢ E,—/ e* , Where G’f
is Fermi's constant , which is considered at the usual energy: E = 2 Mev
b) The parameter ngq can be derived from: ng = 1/4”’&: he Aew f€ > 202¥59%2,34125
respectively for: ﬁfeq/ = 003 e ”{&i/ = Ho4
c) Let's adopt the hypothesis of uniformly distributing energy within a sphere with radius
equal to that of the event horizon .
Although the average density is a theoretical concept that does not take into account the
complexity of the structure of a black hole , it is possible to calculate it .
The average energy density is : ._T)e = (3 C?) /(32 ’ i)/&g M 2)
For an average black hole, assuming a mass : M3’2~ l033 [Kgm_] get: :De > 4 f iﬂwﬂi\_/msj
d) Consider the specific angular momentum : - ) L = mirfw
In the sense of spin considered, we can put in a heuristic way : w = K/CM rb)
The centrifugal force results : Fo = muwE = ﬁz/(m rs)
Since statistically the spin vector is zero , until it is measured , therefore also the sum of
the calculated local centrifugal forces , which are effective because have centrifugal
effects, it cancels out.
Note that in the final expression of Fc_ , no form of velocity appears.
e) In the expression of the wave function the parameter &, represents the coordinate

where the maximum value of the probability density is needed and is defined as the Bohr

Lre, §°

radius: &, = o2

h

The reduced Compton length is : /( = W
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sowhat: & = /(;4’, .

= Wp ,fromwhich: &o = (e/‘{e ,

their relationship is :

3) CONCLUSIONS

The entangled electron model, developed as part of an extended dBB interpretationa
referred to as dBBZ—has been completed, following the two previously cited works .

The stationarity of the electron system , achieved through a dynamic equilibrium between
the electrostatic force and the local centrifugal force , resolves a longstanding unresolved
issue related to the "Poincaré stress" , which had historically prevented the consideration of
the electron as a complex and spatially defined structure.

By determining the Hamiltonians defined for each modified 1s-type orbital and solving the
corresponding Schrédinger equations , the associated wave functions have been
established .

The composition of these wave functions , through a weighted sum with coefficients
derived from the entanglement consideration, has led to the determination of the global
wave function of the electron .

Explicit knowledge of the electron's structure , and by extension , other similar particles ,
may pave the way for further studies aimed at evaluating their intrinsic properties and
external interactions .

In particular, the ongoing study of the magnetic anomalies of the electron and muon may
be fully derived from the structural definition of these particles .

A crucial aspect for this purpose will be the choice of the source value , which must be same
for particles of he same family .
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