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Abstract

This work proposes a novel framework in which quantum mechanical behav-
ior emerges from interactions with a pervasive background of tachyonic mag-
netic monopole neutrinos. Motivated by recent experimental reports suggest-
ing the existence of a magnetic monopole charge associated with neutrons,
and invoking an extended principle of charge conservation that includes mag-
netic charge, we hypothesize that neutrinos carry an equivalent monopole charge
and form a statistically isotropic cosmic background. Within this setting, we
demonstrate that stochastic interactions between ordinary matter and this
monopole-neutrino background naturally give rise to quantum dynamics. In
particular, the cumulative effect of background-induced phase fluctuations
leads, under appropriate coarse-graining, to the emergence of the Schrédinger
and Dirac equations as effective dynamical laws rather than fundamental pos-
tulates. In this picture, Planck’s constant is interpreted as an emergent param-
eter determined by monopole charge, background density, and correlation struc-
ture. These results suggest that quantum mechanics may arise from deeper mi-
croscopic physics associated with a magnetically charged, tachyonic neutrino
medium, providing a physically grounded alternative to the conventional axi-
omatic formulation.

Keywords

Tachyonic Neutrinos, Magnetic Monopoles, Quantum Emergence,
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1. Introduction

The Schrédinger equation occupies a foundational role in modern physics, yet its

status remains primarily postulatory. Despite its extraordinary empirical success,
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standard quantum mechanics does not derive its dynamical law from deeper mi-
croscopic principles; rather, the linear structure of the Hilbert space and the con-
stant 7 are taken as axiomatic. This has motivated longstanding efforts to inter-
pret or derive quantum dynamics from underlying mechanisms, including sto-
chastic mechanics [1]-[8], hydrodynamic reformulations [9] [10] [11] [12] [13],
path-integral phase accumulation [14]-[20], and emergent-medium models [21]-
[26]. A recurring question in such approaches is whether the quantum of action
is fundamental or emergent.

In this work, we explore the possibility that quantum dynamics arises from in-
teraction with a pervasive cosmic background composed of tachyonic magnetic
monopole neutrinos [27]-[35]. The hypothesis is that spacetime is permeated by
a statistically homogeneous and isotropic sea of magnetically charged, superlumi-
nal neutrino excitations. In fact, the background of this hypothesis was experi-
mentally verified by the recent publication of the paper regarding the measure-
ment of magnetic monopole charge of the neutrons and its implications in the
gravitational phenomena [36] [37]. The universal charge conservation principle
concludes that the reported magnetic monopole charge of the neutrons must be
the same as the magnetic monopole charge of the neutrinos. While conventional
neutrinos are electrically neutral and lack magnetic charge, we consider a gener-
alized sector in which neutrino-like degrees of freedom carry magnetic monopole
charge g and obey tachyonic dispersion relations. The present work does not
rely on detailed particle-physics realization of such states; instead, it investigates
the dynamical consequences of assuming their existence as a stochastic magneti-
cally charged background.

The central observation motivating this approach is dimensional: in SI units,
the product of electric and magnetic charge eg has units of action (J-s), identical
to Planck’s constant. This suggests that a coupling between electrically charged
matter and a magnetic-monopole background could naturally generate an effec-
tive quantum of action. If the interaction induces rapid, small phase increments
whose statistics are governed by the monopole charge and the density of the back-
ground, then a coarse-grained description may close on a complex probability
amplitude satisfying a Schrodinger-type evolution equation. In such a scenario,

Planck’s constant would not be fundamental but would instead emerge as
he =xeg F(n,03) (1)

where n, is the monopole-neutrino number density, ¢, is the correlation
length of background fluctuations, F is a dimensionless function fixed by the
fluctuation spectrum, and «x is a calculable numerical constant determined by
the coarse-graining procedure.

Conceptually, the mechanism proceeds as follows. An electrically charged par-
ticle propagating through the monopole-neutrino background experiences a fluc-
tuating, gauge-covariant magnetic vector potential generated by random mono-
pole currents. While the mean force vanishes by statistical isotropy, the second-

order correlations induce momentum-space diffusion and cumulative phase ac-
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cumulation. When a separation of scales exists between microscopic interaction
times and macroscopic evolution, the reduced dynamics can be described by an
effective transport equation. Under suitable fluctuation constraints, the continuity
equation for probability density and a modified Hamilton-Jacobi equation com-
bine into a linear Schrédinger equation with an emergent 7. .

This framework differs from conventional stochastic mechanics in two key re-
spects. First, the stochasticity is not introduced phenomenologically but arises
from a specified magnetically charged medium. Second, the quantum of action is
linked directly to physical parameters—monopole charge and background den-
sity—rather than imposed externally. The theory therefore provides a route to
connecting microscopic properties of a cosmological background with the univer-
sal scale governing quantum phenomena.

The proposal necessarily raises consistency questions. Tachyonic excitations
are typically associated with instabilities, and magnetic monopoles are experimen-
tally observed but generally unapproved. We treat the monopole-neutrino back-
ground as an effective field with specified correlation structure, deferring detailed
particle-physics realization to future work. Observable constraints enter through
Lorentz symmetry tests, bounds on stochastic decoherence, and limits on mono-
pole density from astrophysical observations. Any viable realization must ensure
that deviations from standard quantum mechanics remain below existing experi-
mental bounds.

The purpose of this paper is for the empirical confirmation of tachyonic mag-
netic monopole neutrinos, as we have performed experiments to measure the
magnetic monopole charge of the neutrinos and published the results, if such a
statistically isotropic background exists, the Schrodinger equation can arise as an
emergent, coarse-grained dynamical law, and that Planck’s constant can be ex-
pressed in terms of monopole charge and background statistical parameters. In
Sections 2-4 we construct the covariant interaction model, perform the multiscale
reduction, and derive the effective Schrédinger equation. Section 5 discusses con-
sistency conditions and phenomenological constraints, and Section 6 outlines

possible observational signatures and directions for further development.

2. Model and Interaction Lagrangian

2.1. Field Content and Assumptions

We consider a relativistic field-theoretic framework containing three sectors:

1) Electrically charged matter, represented for simplicity by a Dirac field y(x)
of mass M and electric charge €.

2) Electromagnetic gauge field A, (X).

3) Magnetic monopole neutrino background, represented by a fermionic field
v(X) carrying magnetic charge g. We assume this sector forms a statistically
homogeneous and isotropic background characterized by number density n,,
correlation length 7, and correlation time .

We do not commit to a specific ultraviolet completion for the tachyonic mag-
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netic monopole-neutrino sector. Instead, we treat it as an effective field with pre-
scribed two-point correlation structure. The tachyonic character is encoded through
an effective mass parameter m’ <0, yielding a superluminal dispersion relation
at the level of the free-field propagator. Stability issues associated with tachyonic
fields are assumed to be regulated by background self-consistency conditions; de-
tailed microphysical realization is deferred.

To treat electric and magnetic charges consistently, we adopt a dual-symmetric
formulation of electromagnetism in which both electric and magnetic sources ap-

pear.

2.2. Dual-Symmetric Electromagnetic Sector

To incorporate magnetic charge in a local Lagrangian framework, we introduce a

dual field-strength tensor. Define
F.=0,A -0A, )
o L pmg
2 i
In the presence of magnetic sources, Maxwell’s equations generalize to
o,F*" =3/, (3)
0 ”If’” =J,,
where J] and J; are electric and magnetic four-currents respectively.
A convenient local formulation employs a dual potential description (e.g.,

Zwanziger-type formulation), introducing an additional gauge potential C, that

couples to magnetic charge. The electromagnetic Lagrangian density becomes

1 , 1 ”
Loy, :—ZFWF” _ZG"VG” , (4)
where
GHV =6HCV—6VC/4. (5)

Electric charges couple minimally to A, , and magnetic charges couple mini-

mallyto C,.

2.3. Matter Sector

The electrically charged particle is described by

‘Cy/ = W(iho}/y D‘u _mc)y/’ (6)
where
ie
D, =0, +-—A.. 7)

0

Here 7, isintroduced as a bookkeeping parameter that will later be replaced
by the emergent effective 7, after coarse-graining. At the microscopic level,
h, may be treated as a scaling parameter for dimensional consistency; the emer-

gent description will identify the physically observable constant.
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2.4. Monopole-Neutrino Sector

The monopole-neutrino field v(X) carries magnetic charge g and obeys

£, =v(iy*D{" -m, ), (8)
with magnetic covariant derivative
m_p 19
D" =0,+=C,. €

0

We assume m’ <0 (tachyonic parameter), but the detailed dispersion struc-
ture does not enter the nonrelativistic reduction directly. The monopole four-cur-

rent is
Ji=gvytv. (10)
The background state is defined statistically by
(34(0)=0, (11)
<Jr‘; (x)Jy, (x’)> =2 (x=X;n,, L., 7,),

where = encodes density and correlation structure.

2.5. Total Lagrangian

The full Lagrangian density is therefore
L=L,+L,+Loy+Ly (12)

where the interaction is entirely contained in the minimal couplings to A, and
C,. No direct Yukawa-type coupling between y and Vv is introduced; the in-
teraction is mediated through the gauge sector.
Explicitly,
L= y?(ihoy”aﬂ —ey“A, —mc)w+17(ih07"8# -gr“C, —mv)v
1 1 (13)

“2 wF —ZGWG‘”.

2.6. Effective Interaction Mechanism

Because the monopole background has vanishing mean current but nonzero fluc-
tuations, the magnetic sector generates a stochastic dual potential C, whose
fluctuations induce correlated fluctuations in the electric sector via dual Maxwell
equations.

Upon integrating out the monopole-neutrino field in a statistical ensemble

sense, one obtains an effective action for the electric sector:
S [y/]zj’d“xzﬁ(ihoy”a#—mc)y/+AS[y/;nv,g], (14)

where AS arises from gauge-field fluctuations sourced by monopole current
correlations.
To leading order in weak coupling and assuming short correlation time, the

induced term produces:
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+ Momentum-space diffusion proportional to g°n,,
o Phase accumulation proportional to eg,
o A quadratic gradient term in the effective Hamilton-Jacobi equation.

Dimensional analysis then yields the emergent action scale
heg ~xceg F (n,63), (15)

where F is determined by the normalized current-current correlation function

of the monopole background.

2.7.Reduction to Nonrelativistic Limit

In the nonrelativistic limit of the y -sector, write

7imczt

y(x)=e " 4(x), (16)

and expand to order V’ / ¢’ . The induced stochastic gauge fluctuations generate

a Fokker-Planck-type correction to the classical Hamilton-Jacobi equation. Under

the fluctuation constraint
hz
D, =1, (17)
2m
where D, is the momentum diffusion coefficient derived from monopole cor-
relations, the continuity and modified Hamilton-Jacobi equations combine into

the linear Schrédinger equation.

3. Emergent Schréodinger Dynamics from a Tachyonic
Magnetic Monopole-Neutrino Background

3.1. Assumptions and Setup (Coarse-Grained Effective
Description)

Consider a nonrelativistic charged particle (mass m, electric charge €) moving
in a statistically homogeneous and isotropic monopole-neutrino background. Af-
ter integrating out the fast background degrees of freedom in a weak-coupling and
scale-separation limit, the particle experiences:

1) a mean potential V (X,t) (can be external and/or slow background mean-
field), and

2) a zero-mean stochastic contribution to the gauge-covariant dynamics com-
ing from monopole fluctuations.

A convenient effective form is a stochastic Hamiltonian with a random scalar

potential ® and vector potential A:
H[x, p;t]:%(p—eA(x,t))z+ed>(x,t)+V(x,t), (18)
With
(A(x,1))=0,(®(x,1))=0, (19)

and two-point correlations determined by the monopole-neutrino current corre-

lator (symbolically)
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(A (XA (X)) =G (X=X, t=tg,n,,0,,7,). (20)

Markov limit: if the correlation time is short compared to the particle evolution
time,
(21)

T, << Tdyn ,

we can approximate the effective forcing as delta-correlated in time (white-noise

limit) after coarse-graining.

3.2. From Stochastic Gauge Fluctuations to a Langevin/Diffusion
Model

The Lorentz force from the fluctuating fields is

p=e(E+XxB)-VV, E=-VO-§,A B=VxA (22)

Under isotropy and weak coupling, the net effect of the rapidly fluctuating field
is a momentum diffusion plus (optionally) small friction. The standard coarse-

grained form is a Langevin system

dx =Pt (23)
m

dp=-VVdt-y pdt+,/2D, dW,,

where dW, isa Wiener incrementand D, is the momentum-diffusion coeffi-
cient.
How D, is tied to the monopole background: in the Markov limit, it is fixed

by the force autocorrelation (Green-Kubo form)
1w
Dpau.:E _wdr<Fi(t)Fj (t+r)>, (24)
with F(t)=e(E+XxB) evaluated along the coarse-grained trajectory. Since
E,B are sourced by the monopole current J oc g, one generically gets

crvc

D, «e’g®n, x(correlation scales ¢, 7). (25)

The exact prefactor depends on which correlator dominates ((EE) , <BB>,
etc.).

For the derivation of Schrédinger dynamics, we now move to a configuration-
space diffusion picture, which is the natural place where the “quantum potential”

term emerges.

3.3. Configuration-Space Diffusion and the Fokker-Planck
Equation

Assume the momentum relaxes rapidly on timescales of interest (or equivalently
that the effective dynamics of X can be described by a diffusion process after
eliminating p ). The resulting coarse-grained motion is modeled by an It6 diffu-
sion:

dx =b(x,t)dt+~/2v dw,, (26)
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where:
« b(x,t) isthe drift velocity field (to be determined),
o Vv isthe spatial diffusion constant induced by the background.
The probability density p(X,t) then obeys the Fokker-Planck equation:

op=-V-(bp)+vVip. (27)
Define the current velocity V and osmotic velocity U by
u=svVinp,v=b-u. (28)

Then the Fokker-Planck equation becomes a pure continuity equation:

op+V-(pv)=0. (29)

3.4. Dynamical Postulate for the Drift: Emergence of a
Hamilton-Jacobi Equation

To close the system, we need an evolution law for V. The cleanest assumption

(and the one that yields Schrodinger exactly) is that the current velocity is poten-

tial flow:
v(x,t):%VS(x,t), (30)

where S is an emergent phase/action field.
Now impose a coarse-grained energy balance (equivalently, a least-action prin-
ciple for the diffusion process). In Nelson-type mechanics, this yields a modified

Hamilton-Jacobi equation:

VS)? 2
( )+V—2mv2M=O. (31)

2m Jp

The last term is the “quantum potential” structure, arising from the osmotic

0,S +

contribution of the diffusion (it is not put in by hand; it is the unique scalar built
from p thatappears from this closure under isotropy).

So now we have the coupled system:

m

2 2
0,S+ (VS) +V —2mv? viJp =0. (32)

2m Jp

3.5.Identifying #. and Combining into the Schrédinger Equation

Define

o9

Then 2mv? =72 /(2m), and the modified Hamilton-Jacobi equation becomes

2 2 2
0,3 +@+v —hﬂM:O. (34)

2m 2m Jp

Now define a complex amplitude

DOI: 10.4236/jhepgc.2026.123088 1731 Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2026.123088

E.-J. Jeong

x//(x,t)Eq/p(x,t)exp[%S(x,t)j. (35)

eff

A standard (but explicit) computation shows that the pair of real equations

above is exactly equivalent to

2
i O = —%Vzt// +V . (36)

That is the emergent nonrelativistic Schrodinger equation.

3.6.Where e, g,and n, Enter: v and 7

From the derivation, the only place 7. entersis through v:

N =2MV.

So we now need a model-based estimate for v in terms of monopole-back-
ground statistics. A generic (and dimensionally consistent) way to write it is:

1) The background produces a phase increment variance per unit time (phase
diffusion) proportional to €A’ and sourced by monopole charge g and den-
sity n,.Ina correlation cell picture, the dimensionless occupancy is N, ~n, (3.

2) Because eg already has units of action, the clean emergent scaling is

her =xeg F(n,03), (37)

with F dimensionless. Two common closures are:
* Random-walk (phase diffusion) closure: F(N,) o /N,
* Coherent cell closure: F (N, )oc N,

so that
he ~xeg(n ﬁa)a,ae{l,l}. (38)
€ v-C 2
Then
Vzhﬂzﬂ]:(n g3) (39)
2m  2m vl

That plugs directly into the Schrédinger equation above.

3.7. Summary of the “Exact Points” Where Schrodinger Appears

1) Coarse-grain the monopole background > configuration-space diffusion
dx =bdt+~2v dw .
2) Fokker-Planck + define v=b-vVIn p - continuity equation.

\Y%
3) Impose potential flow v = Vs and an energy/least-action closure > modi-
m

fied Hamilton-Jacobi with term —2mv2V2\/;/\/; .

4) Identify #f4 =2my and define y = \/; e/t Schrédinger equation.
5) Tie v (hence 7, ) to monopole background correlators > 7.4 ~ €Qx
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. . . 3
dimensionless function of n, ;.

4. Emergence of the Schréodinger Equation from a Tachyonic
Magnetic-Monopole Neutrino Background

4.1. Physical Assumptions of the Background Model

We assume the following background structure:
1) Neutrinos behave as tachyonic excitations
m? <0
2) Each neutrino carries an effective magnetic monopole charge ¢, , generat-
ing a weak but pervasive background field.
3) Ordinary matter interacts indirectly with this background via phase modu-
lation of matter waves rather than direct force exchange.
4) The background field is:
o statistically homogeneous
o isotropic on laboratory scales
o slowly varying in time

This allows a mean-field approximation.

4.2. Modified Action for a Non-Relativistic Particle

Start from a classical action augmented by coupling to the monopole neutrino

background:
S:J’Emv2 —V(x,t)—@v(x,t)}dt (40)

where:
« @, (xt) isan effective scalar potential arising from coherent tachyonic mon-
opole neutrino flux.
This term does not correspond to a classical force; it encodes phase deformation

of the particle’s wavefunction.

4.3. Background-Induced Phase Evolution

Assume a matter wave of the form:

i
w(xt)=Aer " (41)
The action satisfies a modified Hamilton-Jacobi equation:
os (VS)
—+——+V(Xt)+ D (x,t)=0 42

This equation is classical in form, but the background field introduces stochas-
tic micro-fluctuationsin S .
4.4. Tachyonic Background — Quantum Operator Structure

Because tachyonic monopole neutrinos propagate outside the light cone, the back-

ground induces nonlocal phase correlations:
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(88 (x,1)8S(x,1)) =0

This destroys classical determinism and forces a statistical description.

(43)

As a result, physical observables must be promoted to operators acting on en-

semble wavefunctions:

E—>ins

(44)

Here, 7 emerges as the variance scale of phase noise induced by the tachyonic

neutrino background:

W ~{(59))

v

4.5. Modified Energy Balance

The effective energy relation becomes:

2

p
E=—+V(X1)+® (Xt
Applying operator substitutions to the wavefunction:

ndY _| 1 g
in " —{ 2mV +V(x,t)+®v(x,t)}//

4.6. Reduction to the Schrédinger Equation

For laboratory conditions:
o D (xt) is:
o slowly varying
o weak compared to mc’

o statistically uniform.

Thus, it can be absorbed into a global or local phase shift:

, -ijmvdt
voyeh
yielding:
. o0y W,
ih—=|-—V +V (Xt
ot { om V()Y

(45)

(46)

(47)

(48)

(49)

This is exactly the standard Schrédinger equation, first written down by Erwin

Schrédinger.

4.7. Interpretation

In this model:

o Quantum mechanics is emergent, not fundamental;

o The wavefunction represents coherent phase alignment with a tachyonic mon-

opole neutrino background;
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o & encodes background-induced action noise;
o Collapse corresponds to local decoherence with respect to the background
field.

5. Origin of Probability and the Born Rule

5.1. Ensemble Description from Background-Induced Phase Noise

From Section 4, the wavefunction was written as:
i
w(xt)=A(xt)er " (50)
In the TMMN model:
e« S (X, t) contains stochastic contributions from tachyonic monopole neutrino
background fluctuations;
o These fluctuations are:
o nonlocal,
o Lorentz-violating at microscopic scales,
o unresolvable in single-particle trajectories.
Thus, individual outcomes are not deterministic, even though the background

dynamics are.

5.2. Probability as Phase-Coherence Density

Define the observable density:
p(xt)=lw (1) = A2(x.t) (51)

Interpretation in this framework:
p(x,t) = density of phase-coherent alignments with the neutrino background
That is:
e A measurement outcome occurs where the particle’s internal phase locks to a
locally stable configuration of the TMMN field.

5.3. Continuity Equation from Background Averaging
Substitute = Ae*/" into the Schrédinger equation and separate real and imag-
inary parts.

The imaginary part yields:

ot m

This is a continuity equation, ensuring conservation of total probability.

In the TMMN interpretation:
o Probability is conserved because background phase flux is conserved;
« No probability is “created” or “destroyed”—only redistributed by background

fluctuations.

5.4. Emergence of the Born Rule

Measurement involves strong coupling between:
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o the particle
o the detector,
o the local neutrino monopole field.
During measurement:
 rapid decoherence destroys phase correlations,
 only the amplitude density survives ensemble averaging.

Thus, the detection frequency satisfies:
P(x)oc (p(x))=w (x)[ (53)

This reproduces the Born rule, introduced by Max Born, not as a postulate, but
as:

a statistical consequence of tachyonic background phase decoherence.

5.5. Collapse as Background Re-Alignment

In this framework:
o “Wavefunction collapse” is not fundamental;
o It corresponds to rapid re-alignment of local phase coherence with the back-
ground monopole field.
No superluminal signal is required—tachyonic correlations already exist in the

background.
6. Emergence of Spin and the Pauli Equation

6.1. Spin from Magnetic Monopole Coupling

Because TMMN particles carry magnetic monopole charge ¢, :
o Their background field has topological structure;
o Phase transport around closed loops acquires quantized circulation.
This forces the wavefunction to become multi-valued, requiring a two-compo-

nent structure:

v —>(Z*J (54)

These components represent topologically distinct phase windings, not literal

rotation.

6.2. Pauli Matrices as Topological Operators

The minimal algebra preserving probability and topology is:

c,0; =0;1 +ie o, (55)

These are the Pauli matrices, introduced by Wolfgang Pauli, now interpreted

as: generators of monopole-induced phase topology.

6.3. Pauli Equation in the TMMN Background

Including electromagnetic and monopole-induced vector potentials:
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pov _[1 .
in " _Lm(qugVA) +V —u B}// (56)

After background averaging:
o monopole vector potential contributes only through spin coupling;
o anomalous magnetic moment emerges naturally.

Reducing yields the standard Pauli equation.

7. Dirac Equation from Tachyonic Background Symmetry

7.1. Need for Relativistic Consistency

At higher energies, the Schrodinger-Pauli framework fails.
The TMMN background enforces:
o intrinsic nonlocality,
o CPT asymmetry at microscopic scales,
o linear time evolution.
Thus, the wave equation must be:

first order in time,

o first order in space.

7.2. Linearization of the Energy Relation

Start from:
E? = p’c®+m’c’ +A, (57)
where A, isa tachyonic background correction.
Factorization demands matrices ¢;, £:
E=ca-p+pmc’ (58)

This yields the Dirac equation, formulated by Paul Dirac:

el ; 2
1h—— =(—-1Aica -V + fmc 59
il pme? )y (59)

7.3. Interpretation in the TMMN Framework

In this model:

o Antiparticles correspond to opposite monopole phase orientation;
» Negative-energy solutions reflect tachyonic background modes;

» Spinors encode four distinct topological phase states.

Standard relativistic quantum mechanics is recovered when:

A, >0 (60)

8. Conclusions

In this manuscript, we have presented a coherent theoretical framework in which
the formal structure of quantum mechanics emerges from interaction with a tach-
yonic magnetic-monopole neutrino (TMMN) background rather than being as-

sumed as fundamental. Starting from a classical action modified by background-
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induced phase dynamics, we showed how stochastic, nonlocal phase correlations
naturally give rise to operator substitutions, linear wave evolution, and, under ex-
perimentally relevant conditions, the exact Schrédinger equation originally for-
mulated by Erwin Schrédinger.

Within this framework, quantum probability is no longer postulated. Instead,
the Born rule, introduced by Max Born, arises as a statistical consequence of back-
ground-induced decoherence and ensemble averaging over unresolvable phase
fluctuations. Probability conservation follows directly from a continuity equation
describing conserved phase-coherence flux, while wavefunction “collapse” is re-
interpreted as rapid local realignment with the neutrino-monopole background
rather than a fundamentally non-unitary process.

We further demonstrated that spin emerges from the topological structure im-
posed by monopole-induced phase winding, compelling a multicomponent wave-
function and leading naturally to the Pauli algebra and Pauli equation after back-
ground averaging. Extending the same principles to relativistic energies, we showed
that linearization of the energy-momentum relation in the presence of tachyonic
background corrections yields the Dirac equation, first written by Paul Dirac, with
particle-antiparticle structure and spinor degrees of freedom acquiring clear top-
ological and physical interpretations within the TMMN model.

Taken together, these results suggest a unifying picture in which:

o DPlanck’s constant encodes the variance scale of background-induced action
fluctuations;

o quantum uncertainty reflects unavoidable phase noise from a pervasive tach-
yonic field;

o and standard nonrelativistic and relativistic quantum mechanics emerge as
mean-field, low-energy limits of a deeper background dynamics.

While speculative, the framework is internally consistent, reproduces all estab-
lished quantum equations in appropriate limits, and offers concrete avenues for
falsification through precision tests of phase noise, spin anisotropy, CPT sym-
metry, and correlations with neutrino flux. As such, the TMMN model provides
a physically motivated alternative perspective on the origin of quantum behavior

and invites further mathematical development and experimental scrutiny.
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