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ABSTRACT

In 1965, the Nobel Prize was awarded for the modern formulation of Quantum
Electrodynamics (QED) to R.P. Feynman for his diagrammatic method, J. Schwinger for the
operator method, and S.-I. Tomonaga for his relativistic derivation. Subsequently, P. Kusch
performed a precise measurement of the electron's anomalous magnetic moment,
providing a critical test validating QED's computational methods, which proved to be
extremely accurate.

Nevertheless, QED is based on a physically unrealistic assumption—mathematically
circumvented—that the electron is a dimensionless point particle endowed with physical
properties "ex abrupto.”

This work, developed within a deterministic and non-local dBBZ (modified de Broglie—-Bohm)
theory, models the electron as an entangled and distributed structure, as proposed in
previous studies. It enables the calculation of the electron's anomalous magnetic moment
as a consequence of its intrinsic structure, without employing QED techniques.

The method involves calculating, for each orbital, the anomalous moment modified to
account for the influence of existing magnetic fields. Subsequently, entanglement is
imposed on the sum of these moments, and from the total orbital anomalous moment thus
obtained, the theoretical magnetic anomaly is derived and compared with the
corresponding experimental value, yielding relative errors on the order of 10*-12.

This procedure, which allows for greater theoretical precision than current methods,
necessitates a similar, albeit more complex, calculation of the muon's anomalous magnetic
moment. This is because a specific parameter, termed the "source parameter,’ selected
within an allowable range, requires dual verification to be adopted with high precision.

The theoretical determination of the muon's anomalous magnetic moment is also
presented in a subsequent document, employing analogous computational procedures.

1) INTRODUCTION

meI3)
The electron's structure, presented in previous works, is formalized in its essential part by
the matrix Mze or the expression Z, and is completed by additional information such as the
correction ZC ,which highlighs the electromagnetic component, and expressions
determining the stationarity and entanglement of the orbitals constituting the electron
itself.

The articulation of this information constitutes the integrated structural model of the
electron, which we reference in its entirety for determining the magnetic anomaly, an
intrinsic feature of the electron's overall structure.

We dedicate an initial section to determining, for each orbital, the magnetic field energy,
calculated through the electric field energy due to the charges present in the various
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We then demonstrate, through an appropriate energy balance, how the velocities of the
charges (and associated masses) are influenced by the presence of the aforementioned
magnetic fields.

This influence on velocities results in a variation of the anomalous momentum on each
orbital (hereafter: orbital anomalous moment), defined as:

1) L[ = UV\l'\/l' K/\M(

The sum of the orbital anomalous moments, adjusted by normalization coefficients due to

the imposed entanglement among them, constitutes the total anomalous moment.

From this, the theoretical value of the magnetic anomaly can be deduced and compared with the
respective experimental value, yielding the relative error.

This work continues concepts and calculations developed in previous documents:

viXra 2411.0050 -2412.0092 -2503.0010 Quantum Physics, which are referenced for
symbols and results of partial or total calculations.

The International System (SI) is adopted, and constants are consistent with CODATA 2022.

Appendices provide examples of numerical developments related to the adopted
expressions.

The sign of electric charges is not considered unless explicitly indicated.The spin value is
always considered as a positive scalar.

2) INFLUENCE OF MAGNETIC FIELDS

The determination of electrostatic energy is calculated by considering the source potential
at the distance of the considered orbital and the charge "seen" by that orbital.
Gs) ()
Calculating the source potential presupposes adopting the model of partial unification of
the electroweak interaction, estimated within the range: dew = 0,03 60k ,at the precise
value: gy = 0032629292¥¢

This value, crucial for the precision of the magnetic anomaly calculation, will be confirmed
in other cases, particularly concerning the calculation of the muon's and tauon's magnetic anomaly.

The source potential is given by:m
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The source charge: ¢, can be written as: 9= Mg € where ng is defined as the source
parameter: ng « 2,44 k56529059
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to implicitly account for the stationary equilibrium of the orbital itself.

The charge seen by the i-th orbital can be written as:

K
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4 3. = e~2~%‘[’; with: ¢, = €°—>
We define the electrostatic energy as:
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We reduce the calculation of magnetic energy to that of electrostatic energy:
= 2 2
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For each orbital, we write the energy balance between two conditions:

Condition "a" refers to the presence of kinetic energy only.

Condition "b" refers to the presence of kinetic energy and magnetic energy due to the
movement of charges in the orbital.

Each orbital is considered a closed system; thus, the presence of magnetic energy causes a
decrease in kinetic energy in the same orbital:
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where Eé.' is always negative, ensuring the added magnetic energy is always positive.

We are interested in the velocity assumed in the condition: kinetic energy + magnetic
energy:
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Inserting (5) into (8), we obtain the final expression of ‘/B
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We report the values of U , V' and their ratio : X = g, / Vi for the first 10 orbitals:
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4 ) We report in egs. (10) and (11) the theoretical value of electric carge and its relative error :
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1) errg = (6“?1—]/@— = 3457

The parameter dl is introduced in order to rescale the relative distances of each charge to the Compton
distance .
N
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3) ENTANGLEMENT OF ORBITAL ANOMALOUS MOMENTS

Considering the effect of the magnetic field's presence in the various orbitals with the
reduction of velocities, we can rewrite (1)

12) Lt' = M- ’d;( ' X'WL'

We aim to impose entanglement on the terms Le through the determination of
normalization coefficients.

The sum of the entangled terms constitutes the total orbital anomalous moment Ly
The parameters defining Li: m, Vs,', fl&t[ are themselves dependenton ,: Q)
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The most suitable method for calculating the normalization coefficients, in this case, is to
use the squared probabilities related to the individual parameters defined on the orbitals
themselves, following a variable change to make their probability distributions compatible.
The procedure is as follows:
Let' calculate the derivative with respecta [<, of the (13):
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we get the probabilities of the individual parameters :
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The square of the total probability for each i-th orbital is :
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We calculate the sum of the squares extended to all orbitals and obtain the normalization
constants :
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It is immediate to verify that : Z Ci =
P2t

3) DETERMINATION OF THE MAGNETIC ANOMALY OF THE ELECTRON

Once we have obtained the velocities modified by magnetic fields , we can write the
expression for the total orbital anomalous moment :

20) Ly = Z Comith Ky & 7683936687336 L0737 [75]
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Let's remember the definition of the anomalous magnetic moment :

21) /,{‘T: £, ("5;2;2)‘ ’h/ where :

22) = (£] 2) /2 it is defined as a standard magnetic anomaly .
Let's define the magnetic anomaly of the proposed model as the ratio : L7 /h
23) Stmg s L1/h

For which we have :

24) (%FZ) L /h so it's immediate :

We can calculate the relative error :
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This relative error, obtained through the theoretical formulation of the electron’s structure
and without the use of QED formalism, falls within the order of 10*-12, which confirms the
model's extraordinary precision and its full compatibility with experimental data.

4) CONCLUSIONS

This paper presents a theoretical framework that allows the calculation of the electron’s
anomalous magnetic moment from its internal entangled structure alone, without the use
of QED techniques. The key aspects of the model are:



The magnetic fields generated by orbital motion influence the local velocities of the
associated charges, modifying the anomalous moment.

The normalization of these contributions, due to entanglement, leads to a total orbital
anomalous moment.

From this, the theoretical magnetic anomaly is derived with a precision consistent with
current experimental data.

This confirms the validity of the entangled model of the electron and opens the path to an
equally accurate theoretical determination of the muon’s magnetic anomaly, to be
addressed in a subsequent paper.
Let's call this type of model : E.E.D.M. (Entangled Electro-Dynamic Model)
APPENDICES
Examples related to 2nd orbital
Speed calculation of 2nd orbital :
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calculation of the 2nd normalization coefficient :

s _
C = /.l/z K; 2 9.00£220928598
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