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ABSTRACT

This work advances the theoretical framework of the electron model introduced in a
previous paper (viXra: 2411.0050 -Quantum Physics) , which describes the electron as
composed of entangled mass elements . This model proposes an extension of the de
Broglie-Bohm (dBB) paradigm , achieving compatibility with Special Relativity .

Explicit expressions for Z and ZC are derived , describing the sequence of orbitals and their
associated masses, along with a detailed analysis of their physical significance .

An innovative interpretation of spin and magnetic moment is presented , viewing them as
invariant properties across orbitals , despite variations in the associated parameters .

This perspective provides a potential explanation for the experimentally observed
phenomenon of spatial spin separation from its particle .

Additionally , the Appendix includes applications of the MZ matrix—a conceptual tool
integral to the proposed formalism—for estimating particle masses, specifically those of
the muon and tauon, with notable accuracy.

This work represents the second part of a trilogy.

A forthcoming extension will focus on the characteristics of orbitals, with particular
emphasis on the definition of attractive and repulsive potentials and the associated
Hamiltonian, thereby completing the theoretical framework.

1-INTRODUCTION

The electron model described in the referenced documen'ﬂs formally defined through the
distribution of mass elements on concentric s-type orbitals , alongside the associated
distributions of spin and magnetic moment .

This conceptual framework provides a detailed perspective on the internal structure of the
electron, with implications for its quantum mechanical properties.

The document is structured as follows:

Derivation of the expression Z :



This section introduces Z , which describes the sequence of s-type orbitals and their
associated masses .

The derivation is based on the electrostatic work performed by an elementary charge
moved from infinity to a distance corresponding to the reduced Compton wavelength by
another elementary charge .

Derivation of the expression ZC:

The formulation of ZC extends Z by incorporating a corrective term , accounting for the
magnetic mass .

This correction is derived from the velocity of the electric charge associated with each s-
orbital .

Distribution of spin and magnetic moment : The spin and magnetic moment are distributed
across the s-type orbitals , with their defining parameters allowed to vary .

This includes the conceptual exploration of the spatial separation between a particle and its
spin, as observed experimentally .

Application of the MZ matrix : In the Appendix, the MZ matrix—a theoretical tool
developed for deriving Z—is utilized for the estimation of the masses of certain leptons,
specifically the muon and the tauon .

@)
All constants used refer to CODATA 2022 .

The international system is adopted unless otherwise indicated .

2- GENESIS OF THE EXPRESSIONS Z AND ZC

The expressions of Z and later of ZC reported in the document viXra : 2411.0050 cited , are :
n
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=
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The elements of the relative expressions represent the succession of masses which, when
summed, approximate the experimental mass of the electron with different precision .



We distinguish the quantities related to Z and ZC to avoid confusion .
qZ

Quantities relative to Z : mLZ ) /f:’z
the quotes c, z indicate respectively quantities calculated on the radius of the relative
Compton regions, (which are always more extensive than the one calculated on the basis of
the experimental mass) and obtained within the expression Z. f¥l¢ and K:: they are
total quantities .

c Y
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Quantities related to 2C: W / /{ ( ! Wty KT

[
with meanings similar to the previous cases: W ~ and KT they are total quantities .

2.1) GENESISOF Z :

Consider the work done by the electrostatic field to bring an elementary charge from <&
to the distance /(c (reduced Compton length relative to the experimental mass) with
respect to an elementary charge of the same sign considered at rest and in the absence of
other force fields . In an ideal experiment , express the work as the difference of the
potential energies in the two given points :

1) Le: AUe_: @741?'&,/(} J U(w):o

taking into account the absolute value of the electron charge and Le.

2) &= "J4TE fiede with obvious meaning of the symbols .

for convenience : A= ‘I}T with : 12470

where ﬂ( is considered as an independent variable of which Ae  isa particular
value .

This assumption , which does not harm but rather expands the generality of what follows,
may be useful in extending the proposed method to other elementary particles .

We develop A in series of powers, in order to ensure contributions of the individual
terms always positive and decreasing (this choice is due to the fact that the single terms are
closely related to the massive terms, which by their nature are always positive) .

In addition , the decreasing terms create a more stable structure with the heavier parts
close to the center and self-limiting ) :

3 k
3) P[:Ct Hl*fzﬂ +GR AT e e put: &= (L /L so what :



a) € = !)4ﬂfnﬁCKJL v(élj_ﬁ:{’alﬂ’;ft J;Hjﬂ!’a,g,ﬁeg‘f ao.,)

Where returning to the particular case of the electron : ﬂ(z /{é

By squaring the two terms of (4) and manipulating the resulting expression .LZI)

5 /e, = helbifif c2bfe e3b,RE+44,A% - ) K /L

Where the b:,' can be obtained from €L andin any case remain unknown .
n

2 Ku" are term in parentheses and Kf the various elements that compose it .
il

L

Taking up (1) : n
6 Ue= €/406Ke = he ZK /b

Writing (6) in a more appropriate way :

N = _ﬁlg [é,:ﬁ{;** (b el 2 (byichysthan) Ao+ (6, thiyeh by s :I

Taking into account that the total energy of the system consists only of the calculated
electrostatic energy :

Uk 2 (b
8) 'W\e,: 6:’- = g;,% % k,’ by posing : D = i/(é cz) it can be shown that :)

9) :D’— ZLSZ/ME'] get:
n
10) Me = EC D 2 K, which turns out to be (1)

izt

The form of (7) has been chosen on the basis of the assumption of the presence of a "fine
structure" of the elements  KKi , in fact taking the generic  IX¢ as a reference and
considering (10) :

11) M? = HC K. :{C 7(2 U’T.sz’m*' “'")z ﬂcy{:-ﬁu t ﬁcﬂ{g bS;z toves

Taking into account that : /(:: = pr%——a get:

[ i (4 4
12) /(3'1 - cb,(é bJ‘i J /(j‘z: m? e+« and by posing : 8‘5.5 = i/b;r,i
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13) Kj,i = “E?Ze}“ / /f:r,z - '_CEZ;J—”

Choosing parameter values § 3,/ with increasing pitch P65, we have regular sequences
foreach K; ofthekind: 72~ 2,5 - 3 - 3,5 — evewhich indicate a sequence of regularly



spaced wavelengths a that constitute the "fine structure" mentioned .

A synthesis of the structure of the electron is given by the matrix MZ :

X X X XK XX K e d
X X X X X K eeeredness
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X X X X e s
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The MZ shows, scrolling through the columns , the composition of the [, in terms of
the fine structure of its elements, moreover with the terms X are indicated the rows and
therefore the missing terms to have a complete regularity of the structure that is reflected
on the particularities of (1) if written in full .

Such a matrix, formally a triangular matrix , should be considered a tool with greater
generality , useful for constructing other leptons , also taking into account that in these
cases 9{ it may be different from p{e and that some missing elements may appear .

Some examples are given in the Appendix, in particular for muon and tauon .

d ) mathematical manipulations are justified by assumption of the fine structures

presence to be highlighted

b)assumingthat: .D: 1 /( L"C’) Ef’/ma_] then :



14) L= i/([D cJ = 4, 1126599 560 - 10 L]
Consider the : Mg = ﬁ/c 7( we can rewrite it :

15) e = te Kf/(KTC%I Z)

Calculating K¢
1!
16) Kr :__Z K ~2F513427934 - 10’ so that :

2z

17) ke 405 ¢ 4,4426580 590 - 257% [m]~ [ sothat substituting in (15) we have :
18) Me = he Kf/ CC%L) and being : e*l=¢ [_m.B/S"-J we have :
19) ple = he D Ke wa: D= 2f(eL) ~ 1 [s*/m]

2.2) GENESIS OF ZC:

The proposed electron model provides a structure composed of concentric s-type orbitals
with distribution of relative masses described by the expression Z .

From the individual masses one can calculate the distances from the center of each orbital ,
these distances and the relative wave functions are entangled as shown in viXra: 2411.0050-
Quantum Physics .

Each s orbital can be interpreted in different ways that allow the evaluations of the case :

A) de Broglie wave , associated with the relative mass , which travels in a stationary
manner , one of the maximum circumferences, relative to the spherical surface of the
highest mass density, among those of the orbital in question .

All the infinite circles that can be traveled are equivalent for the proposed ends .

B) mass density , distributed in the orbital according to the function that derives from the
square of the normalized wave function (this meaning accepts Bohm's interpretation which
is therefore different from that of Copenhagen even if formally they coincide) .

Choosing mode A in order to calculate the corrective part relating to the expression Z and
therefore the genesis of the expression ZC which leads to a more exact calculation of the
theoretical total mass than that calculated with the expression Z .

For each orbital s , we assume that the associated mass mi, has a rotational motion
(deterministically defined in the Bohmian approach ) with tangential velocity vi, on one of
the possible circumferences, around the center of mass of the electron and that the
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Lorentz transformations of the R.R. are applicable to this motion. .

So for each mi

20) lmb’ o Vhl; 0 ‘/:'_‘ﬁ—q Developing in Taylor series :
I t X
2
2 ¢
21) f/’l/l? ~ f*é —'; = 4« )y and therefore :
: (¢ ,
22) ml"(: = Wl,;D (i'fg 72. ) = m;(D + MJ‘D (t

we determine the generic f;

The difference in energy intrinsic to a given mass and its kinetic energy , vary in a similar
way to the variation of the reference orbital .

Writing the two energies for an i-th orbital :

n
3 mie = hd= K

(]

24) %Mf‘fz Sl AP

izt

Comparing (23) and (24) respectively between two adjacent orbitals S.’ ,Siq:

z 2 | Z -2 .
Wi € 3 Wi Ve i
25) . : T TR
z i £ A
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From (25) we can be deduced that the energies of the various orbitals are correlated
through a particular "quantum jump" function of Ko and Keeg

The correlation between the energies belonging to the same orbital cannot depend on
but must depend onthe Ki of the same orbital .

For this reason , we assume that, for an i-th orbital the ratio between kinetic energy and
relative intrinsic energy are correlated as follows :

1 w2t
-5 W;
26) 2 = K,c‘z'\a/t'
Z .2
my - ¢




With this assumption it is possible to calculate the velocity and kinetic energy for each
orbital. In particular, it is possible to calculate the maximum velocity among those of all
orbitals :

) Vaax = CTZhuax = cV2dfe = S 2,05 40° [nfsec]

Therefore , being in a high but not relativistic velocity regime, classical physics can be
applied .

Considering the relationship between magnetic field and electric field , in scalar terms , for a
charge associated with a mass moving at velocity vi, in the Gaussian c.g.s. system :

€SN
28) BL = c which is applied to the i-th orbital :

The densities of electrical and magnetic energy are written :
2 2
<. _ ¢

29) We;: ~_8_F j Bo~ gh’

Their ratio is as follows :
z 2
_ " E
30) We /W, = BIE

Considering the relations between the Gaussian CGS system and the international system,
we have :

31) W, /W, (¢.as)-= 47%’ W, /W, (1)

This is due to the fact that in the Gaussian CGS system 13 does not include the term 4 @~
while in the international system magnetic permeability appears : [(a =40 1o -7

In the international system , the ratio of energy densities is :CC)
Ja.
32) \YJN /\X/ég CS-I-) T so that the ratio of the energy densities written in £6S.

corresponds to :
g _
33) Whi/W,, (C48.)= —4—5;'2; (s.1.)

Integrating the energy densities (in SlI) on the volume Vi of the i-th orbital , we obtain :

34) fv\’Vs,- A7 /j‘r\‘éa AV = EgfE..= Zﬂﬁf‘

Considering the mass-energy equivalence :

‘ﬁl.

35) Mg, = Mé;" Sn ¢t which, considering (26) , becomes :

36) Mg, = W - K [217

Z
The mass mE‘v is the mass of the charged particle on the i-th orbital : M, = m.: , soit Mgl‘

t 7’
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turns out to be an increase in this mass due to the density of magnetic energy on the i-th
orbital .

For this reason we can write :
2
37) A, = Wg,= WK /2m = he K. /20
Whereby :
o Ko« Ko Ko = he Ki(3tK:/2%)

38) W = M +Aw, =

And then the expression of the corrected mass ZC :

) "= Z M = he 2 KA /2)

¢ ) In the Sl system we have (in scalar terms) :

w0) B = L&

41) Wp = 372/40 h \/\Ié = & 62/3 their ratio is :
42) \Ua/% = Bzf(é L-foﬂb) consider (40) we have :

>, 2 J2
8 Wy Jv, < L8 Jleap) = 5

with the energy densities of the magnetic and electric fields :

3- SPIN AND MAGNETIC MOMENT

In this context , the anomaly of the magnetic moment of the electron is not considered .

The integration of the concept of spin and magnetic moment in a distributed model of the
electron is limited to considering the scalar properties without considering the vector
properties that remain unchanged with respect to the standard approach .

Traditionally , spin is considered as a intrinsic momentum of particles considered as point
and without internal structure .

Considering these particles , in particular the electron, as complex systems , spatially
distributed with a given structure, allows us to consider spin differently .



The scalar value of the spin of the electron is ﬁ /2 (considered in an absolute sense) .

We can therefore write :
44) hfz = me ){5/2

. . - . ., 4)
and with regard to each spherical surface deriving from the i-th orbital :

) K2 = IR OIE:

From (45) it can be seen that the spin is a constant that crosses all the orbitals while varying
the parameters that define it , unlike the orbital moment which is characteristic for the
orbital itself considered .

This distribution of spin on spatially structured orbitals allows the possibility of explaining
spin-particle separation experiments carried out .‘6)

A weak measurement of the position of inner orbitals , which indicate the position of the
majority of the mass and charge of the electron, can be made at the same time as a weak
measurement of spin on outermost orbitals that are at a distance from the former .

)4 6)
A spatial distribution of the spin of a particle has also been advanced by other authors . )

The magnetic moment is defined in scalar terms :
a6) (A = € i /2m

The relative vector has the opposite direction for negative charges and the same direction
as the spin vector for positive charges .

Given the possibility of dividing the mass of the electron into the elements of partial
mass M, , the need arises to implement (46) for each i-th orbital as follows :

Z
47) A= 9 5/2 n; and to maintain the same ratio: § = /M valid for all

orbital gi must have the same law of distributions between the orbitals of the mi less
than the constant 0 -

48) €P": § ﬁc Ki [Coulombj

4) Applying to the spin (and to the magnetic moment which is closely related), a
deterministic collocation (following Bohm's approach) , as a vector orthogonal to one of the
infinite planes where the maximum circumferences mentioned lie , then on average this
vector will be zero, until, during a measurement of the relative magnetic moment, it will
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be "forced" to assume a precise orientation .

4- CONCLUSIONS

In continuity with the previous document, the formal aspects outlining the genesis of the Z
and ZC expressions have been developed. These expressions accurately approximate the
experimental mass of the electron as the sum of entangled mass elements .

A new characterization of spin and magnetic moment has been provided , wherein their
distribution among orbitals explains the experimentally observed spatial separation
between the particle and its spin .

In the Appendix, a specific extension of the MZ matrix has been applied to approximate the
masses of the muon and tauon, using an innovative technique based on mixed orbitals .

These results strengthen the validity of the proposed model and establish a foundation for
future theoretical developments .

The third part of this work , currently under development , will focus on the properties of
orbitals , thereby completing the broader framework of this novel approach to quantum
mechanics .

APPENDIX

The formal calculations relating to the masses of muon and tauon are carried out through
the application of the matrix MZ , whose orbitals are determined by the fine structure
constant ¢ or by the electroweak coupling constant ./ .

Matrices are triangular with a main diagonal formed by elements of the type : ocﬂ/2

The sum of the elements of each individual column form the relative K+ that
determine the reference orbitals .

The sum of all the columns forms K¢ that produces , minus the constants ﬁ , C ,
the mass of the particle in question .

11



To determine the constant p{w we use the following correlations :

49)e = W Y 302822 with natural constants (ff z¢ = £ )

50) ng e/m ~ 0,651 with 9w electroweak charge and Bw Weinberg angle
51) iy, = §ufhir = 032736

The technique of forming a generic matrix , requires a filling in the lower orbitals that is
greater as the mass of the particle under consideration and a filling of the upper orbitals
until their contribution to the total mass becomes negligible .

Further constraints imposed may refine and modify the proposed structure .

Matrix related to the muon MZF :

Ll dhs ALp Aks  Aulh o Aefhs -
Ui Ak L dhs LB
s )

,Ie Ao dofs  Afs dufrs e

fw ,(:/2 A2 0(.:’73 noe?

ks

W
Continuing up to K.g we get a good agreement with the experimental mass of the muon .
.23
s2) 1) = ﬁcZ Ko= 4,86578 40" [Kgw]
~28
Since the experimental mass : W]P 4883531+ 1p [_Kj |

The relative error can be calculated :

53) £11, = ( M"} x G4l 497

f"‘ z¢
We report the values of the K and the relative wavelengths K‘n for each orbital ,
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returning to the Sl system :
. -3
S+ K ’{&/2 2 Jfhe-do
b {’.&5) ffi ’Iﬂ

£ix 301815
1L~ 9 Papuéﬁén
K ¥ “83’1‘9% faversion
St K22
o/ —15
7 v qy2% 40
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; ] )
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-5 v {19
{ . 5 321
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) [ - 8 o © 5 e v

At the expense of the orbitals §,, §; there is an anomaly that | call "population inversion"
which consists in the fact that the orbital -S:g being small in size compared to Ja changes its

place with the latter .

This rearrangement, not present in the electron, can be a contributing fator to the decay of
the muon .

Tauon matrix NZy:

oA 02 A5 L1 dhs A s A0S ..

U u s gp Ak A ATk

7 4‘% 0(:/25 0{;"/3 ;{;/3,5 ,(54 feo

K; 1
35
& /2 A, o5 Afs A a5 oee -
1
K
13

dste Ahs AT[s e



35
ld, Aife  Agfs -

7}
]
35
v A3 e
K4
w/
Ky
| repeat the same procedure used in the muon's case :
v W, P ” -6
St Ki= dy [3= 9043+ 10 A.x 123040
- e —15
- (egs) > oset 407 Ky = 4,694 40
e -tk
5o kse Ll e s iy 4ust
i s~ pepolafion
—~ e =
- ~ 5. 49 . .
Cloel Ay =3099407 A,z 4t i Version
3 2,5 i
5,1 K= dg (34233 et
Lt Ll 2440 -4 Y
50 ki Ay egsdagd] 342t 5

W =13
Lo (i ps95
J{“KG ‘([24533,_5*4’4,5 6

W/

v/ ~43
L7 N S O R R [ O P 05 v 201640
S K}, d z 2‘5 3+js*;"t4‘:5*?)—i33fw K; 1]

Also in the case of the tauon we have the structural anomaly with population inversion and
similar arguments explicit for the muon are valid .

w
Continuingupto Ky , we have a good approximation of the theoretical mass to the
experimental mass

54)m7 ﬁCZK v 37346 [ Kym]

izh

sp A 2
The experimental mass is : WLV 4 3;1”5 10 EKimjtherefore the relative error is :

' —mh) i
55) gﬂfy - —(_t_?p_t— 2~ 4,919
WM

In both cases , corrective expressions were not applied , as in the case of the electron .
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