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Motto:
The Universe is a single — phase framework in which geometry, charge and energy arise from the same
core principle.

This work has three main parts:

I. The Theoretical Compendium.
II. The Extended Theory Dissertations.

II1. Technical and Experimental Annex

ABSTRACT:

Rather than introducing new physical laws, this work identifies a common formal language
through which geometric structures encode energy. The Intrinsic Theory of Energy establishes
a unified framework where energy is endowed with intrinsic geometric structure and autonomous
dynamics, extending the formalisms of Relativity and classical Quantum Mechanics. Within this
framework, total energy is represented by Volterra-type integral equations describing the temporal
evolution of flows and operators in a Kdhler phase space. By treating geometry, electric charge,
and energy as mathematically equivalent manifestations of a single underlying structure, the theory
generalizes classical descriptions through volumetric integration over phase space. Potential
applications arise in astrophysics, tokamak plasma dynamics, theoretical physics, and information
technology, supporting the central principle that physical laws emerge from a unified phase
structure rather than from independent dynamical postulates.

Experimental data modelling is also provided in part III as much as we could on virtual models
using Al Gemini LAB for calculus. Numerical simulations are done using Picard iterations and
Runge-Kutta methods.
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CHAPTER I: Fundamentals of the Energy — Phase State

The present chapter establishes the foundational premise of the Intrinsic Theory of Energy (ITE).
We move beyond the classical view of the universe as a collection of disjointed entities and toward
a unified vision where geometry, charge, and energy are manifestations of a single, underlying
phase ®.

Historically, theoretical physics has treated energy and geometry as distinct categories, linked only
through external coupling constants. The Intrinsic Theory of Energy introduces a paradigm shift
through the principle of State Isomorphism (Jg). This principle asserts that energy is not an
external scalar quantity acting upon a system, but an inherent geometric property of the space-time
manifold. Whether we observe an electric charge, a gravitational curvature, or a localized mass,
we are witnessing the same Phase @ projected through different "geometric lenses."

1.1. Intrinsic Definition of Energy

We are talking here about the structure of energy. Since the dawn of science, energy is a scalar. A
number that results from the interactions of forces and phenomena is too weak to generate .... for
example, to generate matter. Unless it’s not only a number.... But let’s start with the scalar version.

We have always wondered whether the speed of light of about 300,000km/s can be exceeded or
not? The only barrier with objective theoretical support was the fact that the equation E = mc? is
not valid above the limit ¢ which is the speed of light. Then we started from the one-dimensional
case and looked for another equation — of energy obviously — that would have as its solution on
[0, ¢) the Einstein's old formula but would have a much wider range of validity.

We call intrinsic energy equation, an equation having exclusively the energy like explicit argument
and not having the mass, the space or the time like explicit argument. In general relativity theory,
the equation that links the energy to the mass E = mc? having the speed like explicit argument
it’s not an intrinsic energy equation.

We will be searching for such an equation which must be valid on R and not only for speeds within
[0, ¢). However, for consistency reasons, our equation must admit the Einstein formula for energy

with

mo

Vez—p2

as a solution valid for speed v € [0, ¢), that is E(v) = m(v)c? in which m(v) =

m, # 0 being the still mass of the mobile.
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We will search for it in the simpler and yet the most general case, the unidimensional case

considering a mobile with a still mass m, # 0 moving with the speed ¥ = v € R, ||7]| = |v] # 0.
2
We know, that for this mobile, the energy is given by Einstein formula: E = E(v) = \/Z% =
22
Fo = where the initial energy is Ey = E(0) = myc?. We can also remark that E*(v) = CCZ _ESZ , for
-5

c

speeds 0 < v <c.

Now, while keeping valid the previous physical hypotheses, we will perform a small mathematical
exercise by studying the following derivative:

d x2 x2\ 2 d x2 1 [(-2x 2x
dx c? c? dx c? 1-% c? x2—c?2

2

We will define: I, = [0,v] < [0,¢),I, # @,v € R,.

Thus considering:

v 2x d x2 v
ej.oxzz_cz_dx — ef,valong_c_zdx — \/1 _x_j = \/1 — % —1= Eo _ 1 (a)
c o c E(v)
x _ Zsz(x)
but: ejlvxzzjdx = z 255 (b)
Therefore (a) & (b) are giving:
__2_ EZ( )d
B_1=e 7% Jiy XEEOIE e initial condition E(0) = E, 1)
(1) takes the form: E = 5 Fo (1)
—==[; xEZ(x)dx
1+e CEGY
. . . . . Epc
From its construction presented above, the equation (1) admits the solution E = E(v) = \/Cz"__vz
but only for v € [0, ¢), although its valid through the entire R. The solution E = E(v) = mc? =
\/CEZO%UZ being only a local solution on [0, ¢) for equation (1) from now on.

Like a first conclusion we can underline that the validity of equation (1) states that the boundary
of the speed of light ¢ can be overcome.
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The equation (1) can be called intrinsic equation of the energy because it doesn’t contain
like explicit terms neither the mass, nor the space and only the speed is an integration argument. It
contains only energy.

We have found it by using mathematical technics exclusively. Like physical support we
can mention the fact the old Einstein’s formula for energy is a local solution of our equation, or
the energy can only be the solution of an energy equation. The physical hypothesis is the simplest
and the largest possible. It contains entire functions which gives its validity through all R. It has a

C EO
Vez—p?
shapes or forms on other intervals and under different conditions.

particular solution E(v) = valid on [0, ¢) but it can have other solutions and take other

For further study, let’s define:

PR >R, (V) = ? , then (1) becomes:
0

14— ;—szlvxqo,z;(x)dx
e 1T¢ )

which leads to:

PE(v) :ecizflvxﬁo)zg‘(x)dx (3)
1-pp)

Note first that ¢ is well defined because E, # 0 from the initial hypothesis. ¢ is called energy
evolutive function associated to a mobile because it shows the ratio between the total energy at a
certain speed and it’s still energy. It describes how “grows” the energy of the whole system as long
as its speed evolves on R.

Remark:
1
1-pp()

2 2 n n
ec2 I, *PE®ax _ anoz_(f,v xXQi (x)dx) and therefore: vn € N, o1 (v) =

nlc2n

1. Let’s study the case |¢g(v)| < 1 for we have = Yns0 @1 (V), but we observe that:

n n
2 (flv x<p§(x)dx) and though forn = 0we have @g(v) =1= E(v) = E,, Vv,

nlc2n

which describes a movement straight and uniform.

Forn=1:¢i(v) = Cizflv xpi(x)dx > E(v) = %\[2 fl,, xE2(x)dx (4)
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equation valid only for E (v) < Ej, though the mobile is losing speed (so its energy is decreasing).

2. The equations (1), (3) and (4) are invariant relatively with the mass, the space and in time
too.

Now we want to transform the equation (3) in a linear integral equation of Volterra of the first
kind. So, we define:

2
K(v,t) = t, Yg(t) = pz(t) and fz(v) = %lo % three continuous and derivable functions

with which equation (3) becomes:
fe() = fov K, e (t)dt (3%

We can naturally suppose that the kernel K of the integral (3*) has the form K = g * h where h =
1r and g is a constant function g = 1. Then, according to the general theory, reduced at our

particular case, the solution of equation (3bis) is: Yz (v) = % fz(v) . So:

1 ctd peW) _ 2 1-pp(v) 1 d(pE a _
lpE(”) - fE( )_ 2v dv gl—(pE(U) - 2v @) [1 o) dv E( )dv (1 (pE(U))]

C_l_‘pE(v)[ 1 deg PE(®) dws]_cz 1 [d(PE PE(®) %]: c? dgg
2v 9p(v) l1-@p(w) dv = (1-9p®))? dv 2v (V) 1-¢g(v) dv 2vpp(W)(1-@g(v)) dv

But tacking into account the definition of ¥ ;(v) = @Z(v) we get:

d_Ezz_”f(l_E) (5)

dv  c2EZ Eg

Which leads to Cauchy’s problem for the energy for a mobile with still mass m, # 0, and so with
E, # 0 moving with the speed v # 0 within the unidimensional case and with the initial condition

dE 2vE3 E
w=a=(l-5) 6)

which generates the Picard fix point problem for the energy of a mobile moving with the speed
v # 0 in the unidimensional case and having the initial energy E(0) = E; # 0:

E(W) = Ey + éfh xE3(x) (1 - %”) dx 7)
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By tacking in consideration, the function ¢, equation (7) can be written:

0e() = 1+ 5[, xpF()(1 - pp(x)) dx (7%

and the Cauchy problem associated to ¢ becomes:

49 _ 2V 301 _

{ av — 251~ ) (6"
pp(0) =1

This transformation proves that energy is a self-referential integral process. The Picard — Volterra

mapping ensures that the state of the universe at any time t is a stable, unique solution of its prior

phase-memory, effectively eliminating the risk of unphysical divergences.

The kernel functions also as the Metric Memory, dictating how past phase rotations influence the
present geometric tension. This transition from "instantaneous force" to "integral flow" is what
allows the resolution of relativistic singularities and explains the stability of the Kdhler medium.
By internalizing the dynamics within the metric itself, the need for arbitrary force-carriers is
eliminated, replacing them with a requirement for mathematical continuity and phase stability.
This ensures that the current state of any point in the universe is a "memory" of its temporal

evolution.

In this moment we are facing a Volterra non-homogenic and non-linear integral equation of the
second kind that we don’t know solving in an analytic manner. All that we can do is to study the
case in which we impose a linear condition to equation (7*), condition that is in the most simpler
case: 93 (1 — @) = @ whichleadsto:  @i(1— @) =1 (8)

Equality (8) can be treated as follows:

@ =i —1=(pg—D(@i+og+D+1= 9 —2=(py — D(p; + o +1) (8)
Equality (8") leads to two options:

a) @2(v) — 2 = kg — constant, k; € R,Vv € R.

b) pz(v) — 2 = €(v) # ct.,Vv € R, where &:R - R is a continuous function.

Remark:

1) As we see, equality (8") has two sides but we have chosen to work with the left side because if
we would have worked with the right side, we would have the following situations:
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al) @gp—1=ct.=> @y =ct.+1 = constant — case corresponding to a linear and uniform
movement;

@i+ @z +1=1 = ¢ =0or ¢ = —1 physical impossible;

bl)  @Z+ @r+1=0 — has no real solutions and the energy as complex number has no
physical significance;

cl) (pp—D(@p+op+D=kp=ct.#0,ky>-1 @i-1=k;=q¢;=
3 kg + 1 — constant,Vv € R — case of a uniform linear movement. The case ky < — 1 is
physical impossible;

2) The case a) correspond also to: @12 = +4/2 + kg . The case (-) has no physical sense and the

case (+) implies E(v) = Ey+/2 + kg, Vv € R — so uniform linear movement.

Taking into account the previous remark, we will work on the case b) in which @Z(v) — 2 =
e(v) #ct.,Vv € R, withe:R - R, so:

@i —2—e=0 = @g12 = +V2 + ¢. Since the case (—), has no physical sense, we introduce
Qg1 in (7*) and we get: /2 +e(v) =1+ f—zfov x4/ 2 + €(x)dx. In order to simplify, we define:
ar(v) =2+ &) = ¢(v) = a2(v) —2 and we get:

ap(v) =1+ :—ZfovxaE(x)dx,Vv ER 9)

Equation (9) is an Volterra linear integral equation of the second kind and we will search its
solution using the classical method of the « resolvent ».

Using the iterative kernels, the resolvent of the equation (9) becomes:

A e M eciz(vz—xz)

2 . .
R (v, X, c_Z) =Y. PO e and though the solution is:

2x 2v2

2 rv — 1 — 1
ag(v) =1+= [ xe?dx =-e +=and then we have:
E c2J0 2 2

2

W) =ai(W) =2, 0p1(v) =/2+e(w) =2 E(w) = %(1 + echZ),Vv ER (10)

As we can see, the solution (10) respects the initial condition E(0) = E, # 0.
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Physical Interpretation of the Linearized Form

A remarkable property of the new energy equation in its linearized form:

E = % (1 + ezﬁz), where we note f§ = E , 1s its behavior at low velocities v < c.

By applying the Taylor series expansion for the exponential term (e* = 1 + x ...):
Eo
E z7(1+1+2ﬁ2) = E, + E,p?

Substituting f = Eand E, = myc?, we obtain: E = myc? + mgv?

This result is profoundly significant as it demonstrates that the new Intrinsic Energy Equation
naturally incorporates the classical rest energy (mgyc?) and a kinetic term (myv?). While the

classical Newtonian kinetic energy is expressed as > mwv?, our Volterra — derived model introduces

a scaling factor that anticipates the non-linear transition required to bypass the light barrier.

This confirms that the proposed theory does not contradict classical mechanics in the subluminal
limit, but rather extends and unifies it within a global, non-singular framework.

Practical explanation: linearization stands for "Approximate Regime for Laminar Flows". What
does it actually mean? It means that we ignore turbulence and high-order particle interactions. It
is similar to going from supersonic aerodynamics (where everything is nonlinear and shocks occur)
to subsonic aerodynamics (where the air is "friendly"). Where does it lead? It leads to a "Steady-
State Acceleration" type solution. In linear particle accelerators, if we used this linearization
condition, we would obtain a highly predictable particle flow, where the energy increases
exponentially but in a controlled manner (see equation (10)), without generating massive parasitic
gamma radiation that usually occurs in violent collisions.

Conclusion: Linearization is useful for Propulsion Engineering, where we want a continuous and
stable flow, not an explosive one. We will approach this matter again later on.
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1.2. Beyond Wave-Particle Duality

While standard Quantum Mechanics relies on wave-particle duality, ITE proposes Phase
Singularity Resolution. What is conventionally perceived as a "particle" is, in fact, a localized node
of high phase density — a region where the geometry of space undergoes a critical rotation. This
rotation frequency determines the observed mass and charge, effectively translating the "dialect"
of geometry into the "dialect" of observable energy.

Presently we will pursue a vector construction meant to put in evidence the energetic space
associated to the movement of a mobile with initial energy nonzero. Our construction is such that

we can recall the results obtained previously in the unidimensional case.

- - dx,: . .
Let: v € R", v = (vq, ..., vy) Where v; = —ande; = (O, v, ...0),1 =1,n {e};i—1n being
i®Mmeposition

the canonical basis of R".

We define: u;: R" - R*, u;(v) ={ 0, ...,v;,...,0 | = vie;, i = 1,n
N——

i*Meposition

Then: (E o u;)(v) = E(O,...,v;,...,0),i =1,n.

We define: E;:R - R, E;(v;) = E(O, ...,v;,...,0) = (Eou;)(v),i = 1,n
and we form the vector: E = (Ey, - Ep) ER™

which is the energy vector associated to the movement of a mobile at the speed ¥ € R™ and having
initial energy E, # 0. So, we observe that u;,i = 1,n leaves the space R" invariant because
iu;(v) =v,Vv € R", and so u;(v) is the restriction of vector v on the axis i.

We note E; = E;(v;),i = 1,n the projection of E: R® = R on i axis,i = 1,n.

Taking into account the equations from the previous chapter regarding the unidimensional case,

we can write, for example, the gradient of the vector field E of the intrinsic energy-density
manifold, with help from the above construction:

3

0E 0En _O0E; _ 2v; Ej E; .
VE = (3. 50) e R S =200 (12 i = Tn
VE = %(lef (1 - i—;), e, UV E3 (1 - i—g)), we note: E = (1 - E—;)i=ﬁ , and we get:
VE = 622;35 (-E%)-E (11)

as vector, where VX,y € R™, Xy = (X1V1, - XnVn)-
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Pursuing the construction of the vector energy field of the intrinsic energy-density manifold,

associated to the movement of our mobile: E = (Ey, ....,Ep), E; = E;(v),v € R" that we just
constructed, we recall from the general theory of Hermitian vector spaces that:

Then, we recall from the general theory of Hermitian vector spaces that:

v v, VE € R", 3¢, such as ¢,(E) = (v|ﬁ|‘PE> = (v|E) where W is the “state” having the
energy E at the speed v. (12)

where ¢, is a linear operator from the dual space associated. ¢,,(E) represents the projection of
the energy state Wy onto the velocity basis via the Hamiltonian operator H, acting as a phase
evolution operator. ¢, (E) is not a static object, but a dynamic, evolving one. If the classical
Hamiltonian H represents the energy of a system in a fixed state, ¢,,(E) is a coupling operator (an
evolution operator in Hermitian space) that "links" energy to velocity. It describes the intrinsic
interaction of the mobile with the environment / space during movement. It shows how the energy
state Wy is "projected" onto the velocity base via the Hamiltonian operator H. It is a phase

evolution operator.

So, we get: E; = %d)U(E),i =1,n (13)
0E; 92 .

and: i =5z ($u(E)),Vi=1n (14)

which leads for the divergence operator to: divE = A¢,(E) (15)

that is basically the equation of state of the vacuum in our model. We observe that the divergence
of the total energy dictates the phase curvature.

On the relations (13) and (15) we can make the following remarks:

i. as we observe, ¢, is the potential of the energy field E=E (v) of the intrinsic energy-
density manifold, described in this chapter, and that for each v belonging to the trajectory
of the movement of our mobile. This is valid ¥n € N and for any type of movement of a
mobile. We recall that the field E concerns the total energy of the mobile. So, we emphasize

that ¢, is different from the potential energy of the mobile. The field Eis generated at any

time during the movement of the mobile.

ii. if divE = ct. that implies that the field E must also be constant or whirling. To simplify
the study, we can assume ct.= 0 and we get the situation divE < 0 corresponding to a
convergent energy field that implies a slow-down motion and the situation divE > 0
corresponding to a divergent energy field that implies an accelerated movement.
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iii. if we resolve the Laplace equation from (15) for operator ¢, Vv on the trajectory of our
mobile, then using relation (13) we get the expression of the components of the energy
field associated. And all this in the most general case, no restriction condition being
imposed on the energy equations (7) et (7*). We do not give any analytical solution here
because there are several methods of resolution with several boundary conditions different
from case to case but very well known by modern science.

If we want to calculate the divergence like operator, using equation (5) we have:

OE; _ wn 2viE (. E 3(, _Ei
divE = Xy av;  “i=lc2 g2 (1 Eo) E2 Xi=1 ViEi ( Eo) (16)
From the definition of the vector E we can write E"l = (1 — E—) =1,n
0

E = (E ) . Each E| represent the relative variation of the energy on each axe i = 1,n. Then
Ui=1n t

we have: divE = CZZ—EgZ?=1 v,ERE, 17)

In the same manner, we can calculate the Laplace equation for energy for our mobile:

AE = )1 1 207 by taking into account the previous results 2 502 %l becomes:
i
0%E; _ 4EJE [1 | VvPE? [, =~ }
vz = iz |2 [ + c2E2 (4El - 1)] and then we have:
4E}E, vPE? [~
AE =YL, 5 b (4E, 1)] (18)

Now we observe that the Laplace equation for the field associated to the energy: AE = 0 is
transforming itself from a differential equation of the second order, into an algebraic equation:

n 4Ei3El[ v E} (4E 1)] —0 (19)

c2E2 12 c2E¢

which, taking in account the previous constructions are equivalent to the following system of

algebraic equations:

4E3E{ [1 | viE?Z
A I ")
4513157[ o vnEn -
c2E?2 [E c2EZ (4E 1)] 0
For solving it, we observe that 4ELE, ;e 0,Vi = 1,n if the mobile is in movement, so everything
g y
comes to solve:
1, vPE?
E+C2E§(45 1)=0fori=1n (21)
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with respect to E; and keeping the energy relative variation like argument of the solution.

1
CEO

We get: E; = P G - Zl:]"l)_E ,Vi = 1,n which is an expression of the parts of the potential of the

energy field associated to the movement of the mobile having E, # 0, expression in function of

its relative variation on each axis i.

If we develop equation (21) we get:

E2 E3 ;
1 + ; lelz B 41}!25[ — 0 and we note ;;;2 = a;(v,E,), where a;: R**! - R thus:
F; 0
, . 3 8a;—1
EP =B —5o =0 (B-DE +E+1) =B —— - -

This whole approach means that we have found an isomorphism between the space of differential
operators and the linear algebraic space. It shows that energy is not chaos, but a structure that can
be calculated with watchmaker precision. If the Laplacian is zero, it means we have perfect
equilibrium, a potential state that is just "waiting" for speed to become dynamic.

Remark:
The processing of the left member of (22) is like the one from the previous remark.

1. Again, we have two cases:

3 8a;—1 2 |~ c2E?
a. ZEiZ — slai = kg, — constant, kg, > 0= E; = = ’kE ~ 0 where

I?,;l = kg, + 1. We select only the option (+) for negative energy has no physical meaning. We

c EO
2
8v L

—-1.

also observe that physical meaning is valid only if: kg, >

3 8a;

ZEiZ ? = B;(v) # constant,where B;: R" > R is the energy field potential

b.

modeling function. Then we have:

E®) =2 B - o3, ou B(v) = fiw) + 1,vi =T (23)

2. Under the assumption of linearization of equation (7*) we can now find the form of energy

field potential modeling function on each axis, f8; by using the equation (10).

v 25 g2z M
We get: 5; ——Eoec2 —1+?2°= f( e +—>—1,fromwhere:
i Vi
2
~ EZ (3 2L 2
ﬁl(v) ZTO<56 c? +E> (24)
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What actually is the Phase ®?
Let's imagine an infinite ocean of possibilities.

Phase is not a particle, but the state of vibration and coordination of this ocean as a whole, down

to the smallest structural unit, wherever it may be.
1. At the Micro level (Quantified):

Phase @ is the fundamental "pulse." It's that heartbeat that turns nothing into something. When we
say that the information unit W55 is the smallest unit, that's right: W it's just the "package" of
geometry and energy, but @ it's what makes it exist in a certain state. At the micro level, the phase
® is what says, "Now you are electric charge," or "Now you are curvature." It's the "source code"
of reality.

2. At the Macro level:

When these small units (W35) come together, their phases overlap (interference). If the phases are
in harmony, we have stable matter, from random objects to planets, stars.

If the phases are in chaos, we have noise or void. The macro series are, in fact, the harmonics of

that fundamental vibration of ®.

When the smallest unit re-enters "Minkowski", it does not fall apart because Phase @ is a
topological invariant. Even if the surrounding space flattens (Minkowski), the phase "knot" that
constitutes it remains tied. It is like a knot on a string: you can stretch the string as much as you
want (flat geometry), but the knot (matter) stays there because it is a property of the way the string
(phase) is twisted.

Definition: Phase @ is the measure of the geometro-dynamical correlation between space, charge
and energy. It is not a simple property of a wave but is the state of synchronization of the void that
allows the emergence of structure.

At this stage, the MIU (Minimal Information Unit or we can say Minimal Phase Accumulation
Unit) does not have a defined topology (it is not a sphere, it is not a point, it is not a torus, etc...).
It is a density / probability distribution of phase over the entire domain £, . The concrete form of
these intervening factors will be deduced later in the chapters dedicated to them, where the phase
'crystallizes' into observable geometry.

If in the standard model the phase is a local scalar in a Hilbert space. In our model, the Phase @ is
not a simple local scalar in a Hilbert space, but a bi-directional global connection operator. It
dictates the fundamental mechanism by which the curvature of space is translated into electric flux
and, conversely, how the dynamics of charge and energy sculpt the local geometry. This
transformation symmetry ensures that no component of the MIU is isolated, with the phase acting
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as the common denominator in which information flows freely between the metric and

electromagnetic states.

Thus, the minimum unit of accumulation is:

5® = f (W), |W) dog
oy,

where:
Y = (G|P|Q,E) and G is geometry,Q and E are the electrical load and the energy
Q,, is the volume between vy and vy,V X and Y on the trajectory of the mobile

Q,, it is also called jump volume as we will see further in the Intrinsic Theory of Energy

Invariance: Regardless of local variations of the environment, the integral on (), remains constant,

ensuring the stability of matter creation upon reentry into the flat metric.

As we will see throughout the paper, in this model of the Intrinsic Theory of Energy (ITE), we

have eliminated the separation between "object" and "law".
e In classical physics: We had a particle (the object) and a force (the law).
e In ITE: We only have Phase ®.
o When it "spins" in some way, we call it Geometry.
o When it "flows" in some way, we call it a Charge.
o When it "vibrates" with a certain intensity, we call it Energy.

Because in (Q;, the three components are not added arithmetically, but are interfered

harmonically.
o The geometry (Gjy) gives the fundamental frequency.
o The load (Q;) gives the amplitude.
o Energy provides resonance.

When all three are in phase, the MIU is indestructible. Any attempt to "break" it in the
"Minkowski" space would require infinite energy to undo this phase knot. That is why it is the
fundamental unit of matter/phase accumulation, that is why it has no specific form but composes

any particle. It is an informational-material unit.
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Furthermore, the tensor representation of equation (3) confirms that this energy flow is intrinsically
coupled to the Kéhler metric. It becomes the equation of an energy flow on a Cauchy hypersurface

(2):
E(v) = Eg + — [, X"E® (1 - EEO) dz, (25)

It demonstrates that what we once perceived as static "mass" is, in reality a stable fixed point within

a dynamic iteration of space-time geometry.

Here our old integral on I, becomes a flow integral that depends on the path metric. As we have
written before, if divE = 0 we have perfect equilibrium (a potential state). In tensor language that
means that the Cauchy Engine is conservative i. e.: V¥V, ¢ = 0 — the Laplace equation in tensor

form.

The stability of the Phase @ is not merely a mathematical conjecture; it is an intrinsic property of
information that persists even when the physical medium (sand, memory, or vacuum) is subject to

extreme entropy.

1.3 Charge as Metric Tension

The appearance of charge is the physical result of the Phase Operator ¢,, forcing the Kéhler metric
into a state of local accumulation. In this framework, we eliminate the classical separation between
the "object" and the "law".

e Geometric Isomorphism: Charge, mass, and energy are "isomorphic dialects" of the same
underlying phase-state .
e The Nature of the Knot: A particle is fundamentally a Phase Knot where the rotation
frequency is high enough to prevent the metric from dissolving back into the flat vacuum.
e Flux Definition: Mathematically, charge (q) is defined as the flux of the phase gradient
across the boundary of the Minimal Information Unit (MIU):
q==¢ Vo - dS (26)

o0QmIu

This implies that charge, mass, and geometry are "isomorphic dialects" of the same phase-state. A
particle is simply a Phase Knot where the rotation frequency prevents metric dissolution.

» Unified Dialect: While geometry (Gj,) provides the fundamental frequency of the system,
the charge (Q;) provides the amplitude, and energy provides the resonance. When these

three are in phase, the resulting MIU becomes a stable, indestructible unit of matter.
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1.4 The Phase Jump and the Volume of Displacement (£, )

Traditional physics describes motion as a continuous trajectory through space. ITE replaces this
with the Phase Jump Mechanism.

e Non-Local Resonance: The transport of an MIU from point A to point B is a reconfiguration
of the global phase ®. When the phase at A is "rotated out" (annihilation), it must
instantaneously "rotate in" at B (creation) to satisfy the Global Conservation of Phase.

e The Responsibility Constraint: Because the universe maintains a constant phase balance,
any creation "out of nothing" without a corresponding source-sink resonance triggers a
massive Metric Back-Reaction. This is the fundamental physical law that prevents "free
energy" or uncompensated events — the universe "charges" a price for every change in its

geometric memory. This will be explained and enhanced furthermore as the work goes on.

1.4.1 The Conservative Nature of Phase Evolution

In the ITE, transport is not a displacement of matter through a passive vacuum, but a continuous
re-mapping of the phase ®. The fundamental law of existence — the Responsibility Constraint —
dictates that the universe is a closed-loop system of information:

dQKah _
Lkar — g (27)

This implies that the "angular frequency" of the Kéhler variety remains invariant. Consequently,
every local change in the state isomorphism (Jg) is rigorously balanced by the global phase

evolution:

dje _ dd

dt ~ dt @77

1.4.2 The Source-Sink Symmetry

Just as a point of phase inversion, any transport of a Phase Knot must obey the symmetry of the

vacuum.

e The "Nothing for Nothing" Principle: If an entity is "extracted" from point A, the metric at

A undergoes a relaxation, while the metric at B undergoes a simultaneous tension.

e Violation and Recoil: If a high-energy event (e.g., a catastrophic destruction or an
. d . . 4o
uncompensated "creation") occurs, the term % creates a profound divergence. Since -

cannot be violated, the universe generates a Compensatory Metric Recoil. This "recoil" is
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the physical mechanism behind causality — it is the universe's way of "charging the debt"
to restore the phase balance.

1.4.3 Non-Local Connectivity in the Kahler Manifold

Because the phase @ is a single, unified entity, points A and B are not separate. They are different
coordinates of the same underlying phase rotation. This explains the "instantaneous" nature of the
phase jump: we are not moving a particle through space; we are rotating the space into a new

particle state.

Remark:

Chapters 1.3 and 1.4 just announced the problematics that will find significant development further
in this work.
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CHAPTER II: Jump Topology: Principles, Invariants, and
Fundamental Equations

2.1 Principles and Invariants of Jump Topology

If the energy E is a solution to the equation of state, then the operator ¢, (E) defined by relation
(4) must be "transparent" to the physical quantity carried. This principle of self-consistency
eliminates the risk that the energy tends to infinity at v — ¢ and leads us to define the geometric-
energetic action in the speed space as:

Wo(E) = f, Eidv! (28)

where I, is a domain of whidth ||v|| arround the mobile that is moving with the speed v.

Then, we have:
¢u(E) = (v|A[¥5) = (WIE) = [ Eidv' = Wy (E) (29)

this is the transparency bridge. Thus, we establish a causality-restoration connection type: if the
intrinsic energy manifests itself through the variation of the operator with respect to the speed,
then the operator is the sum (integral) of these manifestations over the considered speed range.

Thus, we establish a causality-recovery type connection: if the intrinsic energy manifests itself
through the variation of the operator with respect to the speed, then the operator is the sum
(integral) of these manifestations over the considered speed range.

If the integral over the domain I, of the gradient of the operator exactly restores the scalar (or
vector) value of the energy E, then ¢,(E) it is not just a mathematical operator, but is the
conservation mechanism embodied.

a) Self-Consistency (Self- Reference):

If |¢,(E)| = E, it means that the operator is "transparent" to the physical quantity it carries. It
neither adds nor loses energy; it just re-localizes it from the gradient (variation) form to the integral
(state) form.

b) Explanation of Conservation:

Conservation of energy in classical physics is often a postulate (or derived from Noether
symmetry). In this model, conservation becomes a mathematical necessity:
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— E; represents "how things change."
— fl E;dv' represents the "total changes".
v

e If the total of changes is equal to the energy itself, then the system is closed and
conservative by definition.

1. The Overlap

If the domain I,, has a size proportional to ||v||, as v — ¢, this domain not only grows, but also
begins to "swallow" the adjacent states.

From a topological point of view, if you have a sequence of transitions where the integration
domains overlap, you get an open cover of the phase space.

This overlap guarantees that there are no "gaps" (gaps) in the energy transfer. The transition is not
a discrete jump in the sense of rupture, but a continuous slide through a series of topologically
equivalent states.

When we say it is a sequence of transitions, it means that the particle does not "jump" over the
barrier but rather goes through a local homeomorphism.

Regardless of the phase rotation Hamiltonian, the fact that the integration domains overlap means
that information (energy) is conserved by topological continuity regardless the phase states are
discrete.

This "transition topology" explains why the Volterra equation (eq. 3) works where others fail: it
sees the process, not just the threshold. The superposition guarantees that the operator ¢, (E)
remains well-defined (smooth) throughout the rotation.

Locally we have " pixelation " (velocity quanta), but the overall picture (Energy) is a "continuous
vector" due to integration over the domain I,.

¢, (E) is not just a carrier, but a reservoir of potential for the transition. If we look at it ¢, (E) as
a jump potential, then the conservation of the total energy is ensured by "borrowing" from the
complex phase: at the moment of the jump, the energy does not increase infinitely but is stored in
the form of a phase (potential) until the transition is complete.

2. Metrics and Transition Topology

The metric we discussed transforms the velocity space from a rigid Euclidean space into a manifold
where the "distance" to ¢ reconfigures.

When we say it is a sequence of transitions, it means that the particle does not "jump" over the
barrier but rather goes through a local homeomorphism.
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Regardless of the phase rotation Hamiltonian, the fact that the integration domains overlap means
that information (energy) is conserved by topological continuity.

3. "Madame Particle" and Transition Topology

We imagine the particle, the mobile, not as a point, but as the center of this domain I,,.
At low speeds, I, it is small, almost point-like.

As it approaches the "jump", I,, expands massively.

The overlapping of domains ("regardless of phase rotation") means that although the phase rotates
in the complex plane to avoid infinity, the mathematical support of the energy (the integral)
remains tied to reality. It's like passing a baton where the receiver has already grabbed the baton
before the first one lets go.

4. Conclusion

This "transition topology" explains why the Volterra equation (eq. 7) works where others fail: it
sees the process, not just the threshold. The superposition guarantees that the operator
¢, (E)remains well-defined (smooth) throughout the rotation.

Using everything we've worked on so far, for at least one particle, how do we prove that the energy
is finite at the " jump "?

Let n be the number of dimensions. Let m be the number of overlapping Riemann domains
corresponding to each possible energy state the particle can have as it approaches the jump. They
are distinct and finite in number (they are quanta) according to quantum mechanics.

integration area I, N I,k =1,m

then for a time interval At = t, —t,,, some of the jump time we have ¢,(E) as value on the

y 9
interval:

117 = Uk=1,_m(1k N Ik+1) cu Conditia: (Ik n Ik-l—l) n (Ik+1 N Ik+2) * @

k=T flvk Eikdvi| < Y- flvk El-""dvi| = V=1 fIVR|El-""|dvibecauseE is a solution of eq. (7)
and each I, =i Nliyq # 0.

Then: Vi = 1,n,30 < M; < o such as 0 < E; < M;it results

IMg € [0,0) suchas 0 < Y, E; < Mg, it results:

Mg, € [0, ) suchas 0 < E;dv' < Mg,

So:
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Yk=Tm flvk|Ei"|dvi < v*M i finite

Global Continuity vs. Local Discretization

Mathematically, the Volterra equation (eq. (7)) is globally continuous because the integral operator
"smooths out " the jumps. Even if the function under the integral has discrete jumps, the integral
remains continuous.

However, at the local (microscopic) level, if the velocity vchanges in quanta Av, then the
integration domain I,does not grow smoothly, but in "steps".

The Solution: "Stepped" Transition Topology. The domain superposition idea comes in. To
preserve energy conservation ( |¢,(E)| = E) despite quantum speed jumps, we must satisfy a
topological condition:

Coverage Condition: Any speed "jump" Av must be smaller than the width of the integral's overlap
domain.

If the quantized velocity step is "swallowed" by the integral domain, then the particle does not feel
the break. From the operator's perspective ¢,,, the velocity jump is just an internal phase
reconfiguration within the same topological domain.

"Madame Particle" as a Wave Packet

If we look through de Broglie's prism, velocity is not a point, but a property of a wave packet.
e Local: We have jumps (discretization).
e Global: We have a tire (Volterra integral equation (7)) that ensures the transition.

The transition is not a straight line, but a ladder whose steps are so close together (or the ranges I,
so wide at high speeds) that, energetically, the difference becomes negligible.

How do we argue? We introduce the notion of "Operational Continuum":

Even though the velocity space is granular (quantized), the Intrinsic Energy Operator ¢, (E) acts
as a topological "glue". The overlapping of domains I,,is exactly the mechanism that repairs the
local discontinuity, transforming quantum jumps into a smooth global evolution.

In short: Locally we have " pixelation " (velocity quanta), but the overall picture (Energy) is a
"continuous vector" due to integration over the domain I,,.

Individual Character: "Mass Imprint"
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¢, (E) must have different values for each entity. Why? Because the domain I,(width of the
integral) depends on the intrinsic properties of the object (rest mass, charge, internal structure).

e For an electron, for example, the overlap "window" I,,is different from that of a proton.
o Each particle has its own "energy capacity" to store the phase before the jump.

How do we determine quantified values?

¢, (E)must have different values for each entity. Why? Because the domain [,(width of the
integral) depends on the intrinsic properties of the object (rest mass, charge, internal structure).

Domain Resonance Condition: The allowed values are those for which the number of phase
oscillations within the domain I,is an integer or half-integer. It is exactly like in a potential box,
but here the "box" is our domain of integration itself which moves and expands. Therefore, we
have:

W, = flv E;dvi =n- P (30)
where Ps is an action constant specific to our system. We introduce quantization naturally, not by
postulate, but by the condition of closure or cyclicity of the path in phase space. ¢, becomes a
quantity that grows in geometric "steps", which explains why only certain states E are allowed
(stationary states).

At its most fundamental level, the transition across the relativistic boundary is not a physical
"break", but a unitary evolution of the system's state. We define the coupling operator ¢, (E) as
the Hamiltonian coupling in the velocity basis: ¢, (E) = (v|ﬁ |‘PE> This expression represents the
probability amplitude of the energy state Wr projected onto the velocity manifold. In this
framework, the phase rotation Ry identified in our model:

Rg: Hg X V,, » Hi XV,

n Ty ¢ imE .
Ry = ¢p(Edez = ¢, (E) (e2) = ¢, (E)(V) = igp, (E) (31)
where V,, is the discrete space of quantized velocities

acts as a unitary isomorphism between the "sub-luminal" (Hy) and "super-luminal" () Hilbert
spaces. We can call it coupling phase operator.

. . 1 i . . .
Since both spaces share the same orthonormal basis ey, = —e'*? , the information encoded in
kv 21t

the system remains invariant.

This mathematical mapping ensures that the 'singularity' is merely a transition point where the
energy state rotates into the complex plane. Just as Quantum Mechanics utilizes the imaginary unit

i to describe the continuous evolution of waves, our model utilizes this phase rotation to maintain
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a continuous and reversible bridge between subluminal and hyper-causal (superluminal) regimes.
This isomorphism proves that the laws of conservation are preserved, as the system’s norm remains

consistent during the phase transition.

The natural presence of this State [somorphism (Continuity) governing the transition, means that
the structure of the physical laws remains intact whether you are below or above v = ¢. So, the
singularity is eliminated by treating speed not as a external parameter but as a component of the
bracket in phase space. We do not have a "break" in the universe, but only a change of perspective
(phase).

The quantized values are the "steps" that the particle climbs. We determine these values by
finding the stability points of our Hamiltonian in the complex plane.

o Each "step" of jump potential energy corresponds to a phase rotation of n g It is exactly

the moment when the "kinetic" energy flows into the "jump potential".

e When the phase made a complete rotation, the particle "jumped" a quantum of speed
without the total energy E changing suddenly.

Principle of Phase Individuality:

"Each particle possesses a unique operator ¢,,(E), determined by the geometry of the local domain
L,. The quantization of the jump energy derives from the requirement that the phase rotation be
cyclic within this overlapping domain."

Formalization of Quantified Values

We will attack the determination of its values ¢, (E)using a topological quantization condition. If
the velocity jumps in steps, it means that our integral over the domain I, must satisfy a "phase
closure" condition:

fl ®(E,v)dv = n - € where € is the jump energy potential quantum. (32)

This tells us that in the volume of velocities I, the accumulated phase is equal to an integer number
of units of jump potential.

Step 1: Defining the Topology T;

We cannot treat it as a standard (Euclidean) topology because it must handle discrete jumps.

o Definition: T)is the topology generated by the open covering of overlapping domains I,.
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e Key property: At a jump point v, the neighborhood of the point is not an infinitesimal
interval, but the union of domains like this:

I, = Ug=tmx N I 41) with condition (I N Ix11) N (Igp1 N Iiy2) # @, VmM < o0,

The Reunion ( U ) defines the entire space in which the particle can move (the cover),
but the Intersection (N ) is the topological "bridge" on which the jump is made. Without the
intersection, we would have a discrete (isolated) topology, and the particle would be "lost"
between the steps.

o Effect: This topology "forces" operator continuity ¢, (E)even if the basis (velocity) is
granular.

Step 2: Isomorphism between Minkowski Space M and the Vector Space with Metric V(M)
We start from the classical space where the Minkowski metric is 1 w = (1,-1,-1,-1).

e Construction of the isomorphism ( f): We define a map f,: M - V(M,,). Letbeu € M a
vector in flat Minkowski space. The isomorphism f, must act on the metric. Its operational
form is a velocity-dependent conformal transformation:

f(u) = A(v) - uwhere the transformation operator A(v)is defined so as to map the
Lorentz metric 7, into the variable metric M,:

(fv(u)lfv(w»]va = M,() - (u“w”n,w)

Definition of the transformation operator A(v):

v
y(v) - ;V(v)

AW)=|
—;y(v) ] y() -1

where y(v) — is the Lorentz factor; it is part of the almost complex structure with the property
J?=-Id.

Properties of the isomorphism form:
o Linearity: Preserves the vector space structure.
e Dynamism: It is not a fixed matrix; it "pulsates" according to the norm ||v||.
o Inversibility: Since it is an isomorphism, we can always go back to Minkowski (observe

the result in the laboratory reference system).
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e Metric transformation: In the destination space, the metric M, is no longer constant but
becomes dependent on the local speed.

e Role: This isomorphism "bends" the flat Minkowski space as we approach c, setting the
stage for the Hamiltonian rotation. Basically, we transform rigid coordinates into energetic
state vectors.

Step 3: Isomorphism to the Topological "Jump" Space ( ;)

We need to map the metric vector space onto the jump structure. If the particle wants to jump from
velocity vito v,.q, it needs a topological "bridge". This is the intersection of two domains:
I, N I}, and the topology is described as follows:

Uk(Ik n Ik+1) with condition (Ik N Ik+1) N (Ik+1 n Ik+2) * @

If this intersection is non-empty, energy can pass from one step to another without breaking. It's
like stepping from one stone to another in a river: the stones must be close enough so that you can
step on both at the same time.

o Link application (g9): g:V(M,,) - 7J;.

This is what "injects" the metric into the transition topology. It transforms metric distances into
phase differences:

g(As) = el Jo@adv
Here, As (the distance in the metric M,,) becomes the argument of the Hamiltonian rotation.

e Mechanism: This mapping transforms vector norms in metric space into complex phases
in jump space.

e Conservation: Isomorphism guarantees that the conservation property |¢,(E)| =E
remains invariant when moving from one space to another.

Observation regarding w:

If we look at it was an angular frequency, the relation is the classical one w = %E , but in our study

w it plays the role of connection on the manifold.

Why w is it more than "just" %E ? In our research, w(v) it is actually a symplectic Berry form (or

curvature). It includes the phase rotation "resistance" Rg. The complete relation is:

O(E,v) = 2 (Rg - $p(E)) = o= (i, (E) - by (E)) = i o= ($3(E)) =
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4 d
= 20, () 5= ¢ (E) = 2i,(E) 5 (VIE) = 2ih, (E) (E + (v g_’§>)
= 2i9,(8) (£ + [v] 5.2 ®)))
Then: w(E,v) = %(cp(E, v)) -

Notice that ®it tells us how much energy is flowing out and wit tells us how the space is
curved under that flowing energy. So wit's not just a quantity of energy anymore, it's the curvature
of the symplectic form. It transforms energy into geometry.

Once we have passed through the isomorphism, we are no longer in the flat Minkowski
space, but in a Kédhler manifold. Here we define a new metric ( g), which ensures the passage over
v =c:

g, Y) = Q(X,]Y)

where: Symplectic Form Q: Guarantees that energy is conserved (nothing is lost) and when the
speed wants to become too high, /it intervenes and rotates that energy into an "invisible" dimension
(the complex phase).

i f;’;{' w(Ev)dv

So:  foranytwo XsiY, we have g(X,Y) = Q(X,JY) = g(As) = e ,
where As = d(X,Y) — distance from X to Y in metrics M,

from topology T; (jump topology) on the Kahler manyfold

Observation:
1. if;: w(E,v)dv = %f;: ®(E,v)dv

is essentially an Action Integral in complex phase space. It is the "fingerprint" of the jump.

2. The presence of the constant Ain the denominator of the phase argument guarantees
that the energy transfer in the Kéhler manifold is a quantized and finite process. alt is
the element that connects the macroscopic magnitude of the velocity and the
microscopic structure of the intrinsic energy, ensuring the continuity of the metric gin
the superluminal regime.

1. The Jump Engine: The Quadratic Derivative

The starting point is the recognition that flow ®does not arise from nothing but is the variation of
"phase pressure" with respect to velocity. Thus, according to the previous calculation:
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© =2 O(E,v) = == ($Z(E)) == b, (E) 5, (E)

Here we clearly see where factor 2 comes from: it represents the coupling between the current state
and its tendency to change.

2. Phase Identity (The Two 90° Rotations)

To understand why the jump is topological, we use our definition for the rate of phase variation:
d _ %y,
20u(B) = E+(v] 22 @)

e First rotation (90°): It is given by the factor i, which transforms the velocity variation into
an orthogonal rotation in the complex plane.

e Second rotation (90°): It is ensured by its presence ¢, (E)outside the parentheses (from
the quadratic derivative), which acts as a second phase operator.

3. The Final Form of the Flow ®(E, v)
®(E,v) = 2R (E + <v| %(E)»

It tells us that the flux is generated by the total Energy (F) plus the directional interaction between
2
velocity and phase <v| aa;i” (E )>.

4. Quantification Condition (Phase Closure)

Now we can write the integral we defined previously €in a form that leaves no room for
interpretation:

€= %fl,, ®(E,v)dv = %flv Rg (E + <v| a;j;,, (E)>) dv (34)

e Its nature e: The quantum jump €is now defined as the "complex area" swept by the phase
¢,under the action of energy Eand velocity v.

¢ Rotational stability: Since the result is nn - €, the system "jumps" only when it accumulates
a complete phase cycle.

e Stepped velocity: The velocity jump occurs exactly where the integral reaches the critical
value, forcing the particle to move to the next topological level to preserve its phase
integrity.
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The Phase Transgression Postulate:

Any mobile whose energy state constitutes a solution of Equation (7) can exceed the speed of light
limit by continuous acceleration. In this process, the infinite energy singularity is avoided by the
phase rotation of the operator Rg, ensuring strict conservation of the total energy throughout the
transition.

Continuing the study of the Kéihler-type variety of phases we obtain:

let X and Y arbitrary in phase space, then:

e%f;; ®(Ev)dv

QX,JY) =

which included in the second condition of the Khaler variety leads to:

vy

L i i
d=0sd <ehfv§ q’(E'”)d”) =0 —d f ®(E, v)dv | efilox PEDW _
Vx
Vy vy
i
@%d fCD(E,v)dU =0si-d fu)(E,v)dv =0
Vx vy
Vy
@Ed R<E+< %(E)»d =0 3ct.#0
h g | gv2 V= ct.
Ux

a;j;” (E)>) dv = ct.

Vy
2i
such as: n f Ry <E+<v
Ux

We will call this constant the Topological Coherence Constant of the Jump (K5). This constant
arose naturally from the constraint on the Ké&hler manifold (dQ = 0), representing the "visa of
passage" through the relativistic barrier.

; 2
So, we can remember: %fvf Ry (E + <v| 2 ¢”>) dv = K (35)

dv2

The Physical Significance of K :

e Re-materialization Guarantee: If this integral were not a real and non-zero constant, the
particle would "dissipate" into the imaginary phase. Ksis the anchor that forces the return
to the real (observable) axis. It shows that the transition is not a chaotic event, but one
governed by a law of phase conservation in complex space.
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e Jump Quantization: The jump is not chaotic; the light "waits" for the accumulation of the
exact value of this invariant to perform the phase rotation.

o Phase Error: The stability of this constant given by its invariance explains why light
reappears with an identical spectral signature (phase error < 1071°) as we will see later.

Continuing the integration from his formula Kgwe obtain:

2Ly (5 (o 2200 o =6, -2 [ 0 (5 (1 200 o = 3
N —% fE b, (E)dv = %, +% f ¢, () <v aazlj‘;v (E)>dv

which is again an integral equation in phase space. It transforms a theory abstract in a deterministic
computing tool. By methods numerical methods such as Runge-Kutta or Picard iterations, we can
find out the exact status power Eof the particle (e.g. photon) at any point of the jump, if we know
the evolution of the velocity.

Now we can return to Ps:
1. Starting point: The Bridge

So far, we have established that the particle jumps through a series of overlapping domains I, N
I

Vk+1
speed jump Avmust be "swallowed" by the domain of the integral.

For that power not to " disappear " between two gears, [ have defined coverage condition: any

Mathematically, this means that integral flow on this field I,,cannot be any number but must be a
multiple of action: fl ®(E,v)dv=n-e€ as we saw before. We will prove:

Ps proportional with €. Namely:

For the system to be closed and conservative by definition, the total phase changes must be
proportional to the energy itself.

e Step A: From relation (13), we know that E; = % ¢,(E), i =1,n.

o Step B: Flow ®(E,v)was derived as the variation of "phase pressure" with respect to

velocity, where w(E,v) = %QD(E , V).
e Step C: Substituting ®in the jump integral, we note that this exactly measures the

"complex area" swept by the phase ¢, under the action of the energy. In a Kéhler variety
where areas [,forms an open cover without gaps, the total action must saddle can be
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expressed as a discrete sum of jump events. Since the transition is a "continuous slide"
through equivalent states, we can write:

fCD(E,v)dvz Z_f EFdv?

I, k=1m Yk

we have:

vy

20

Vx

1 2
G_%L CID(E,v)dv—%L RE<E+<U

notice that both integrals have the same integrand (phase kernel). The difference consists in

0y (E)>) dv = Xy

ov?

L))

v

integration limits and scale factors %versus %So, it appears natural saddle define Ps as the scale

factor that transforms the local "area" into the global phase "volume":
:]CS =€ .7)5 (36)

conclusion demonstration: Because |¢, (E)| = Erepresents the transparency of the operator with
respect to the physical quantity, it follows that: Pgmust be in a proportional relationship with €.
This equality show that amount jump energy potential € is proportional with action effects Ps

o . o x .
necessary to maintain topological continuity Ps = TS Formula say that the particle " consumes "
a fraction exact from invariant topologically K at each gear.
Also we obtain:

Ks = ine

e When the particle is located in full jump domain I,,expands, which makes Ps = in saddle
grow naturally.

nn

o This increase in " action" " effective " is exactly what stops power saddle tend to infinity
because K is weighted by €.

2. Significance physics: " The Invariant Ticket "

Ps becomes thus measure structural aspect of the jump. It shows that the particle does not "
consume " energy randomly, but a fraction exact from invariant topologically K at every gear.
He represents pure and simple number of windings in the plan complex.
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e Itis no longer a value that depends on the energy scale (measured by h).
o It is a property of space. phase in self: the barrier is defined by the fact that the phase "
closes " after nrotations.

In practice, I have demonstrated that Ksis the global invariant of the path.
Conclusion:
Thus, we demonstrated: Phase Unification Theorem (Theorem Ps)

For any entity physics whose energy state constitutes a solution of the Volterra - type energy
equation intrinsic in area phases, there is a complex scalar invariant Ps, called the Jump Ratio,
or Jump barrier defined as the ratio between the Topological Coherence Constant (Ks) and
amount Jump € Potential. This size governing stability phase rotation in time transitions by barrier
speed-of-light conformable identity:

:]CS:EI?S

This invariant governs the stability of phase rotation during time-dependent transitions across the
speed-of-light barrier.

Ps measures the pure number of windings in the complex plane, the actions of R. The light speed
barrier is the point at which the phase "closes" after n rotations, transforming the singularity into
an analytic continuity with quantum phase states.

2.2 Emergence of Fundamental Field Equations from Traditional
Theoretical Physics

The emergence of the fundamental field equations (Schrodinger, Maxwell, Gauss) is the direct
result of the Phase Geodesic Transport. As the phase node @ is transported along the manifold's
geodesics, the conservation of the state operator ¢,,(E’) requires a continuous re-alignment of the
metric tensor g .

Once the transparency bridge is established, the "Famous Equations" of physics cease to be
independent postulates and emerge as natural consequences of the phase flow along the geodesic
of the Kéhler manifold.

e The Schrodinger Equation: Emerges when we analyze the state operator in the limit of
dynamic equilibrium (v < c). By projecting the phase rotation ® onto the complex Hilbert
space, the energy conservation mechanism |¢,| = E takes the functional form of the
Schrédinger equation. Here, the wave function W acts as the carrier of the metric
information.
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e The Gauss and Maxwell Equations: These are derived from the "metric friction"
encountered by the phase during its transport. As shown in the Extended Theory
Dissertations, applying the Bianchi identity to the curvature of the metric reveals that the
Electromagnetic Tensor F*¥ is not an external field, but the geometric manifestation of the
phase gradient variation.

e Phase Geodesic Transport: The core of these derivations lies in the "walking" of the phase
node along the manifold's geodesics. Any deviation from the ideal path is corrected by the
appearance of what we classically call "forces" (Lorentz, Inertia). These are, in fact, the
corrective terms required to maintain the operator's transparency at any speed v.

They will be deduced several times in multiple manners in this work; the first one is here.....

2.2.1 Schrodinger equation:

In previous chapters we studied the implications of the energy consistency condition |¢, (E)| = E
under the velocity-dependent metric M, on the Schrodinger equation from classical quantum
mechanics. We saw that it preserves its form as shown by relation (41) and we have analytical
continuity of the wave function over the singularity v = cbecause the operator mixes energy and
velocity so that the singularity is overcome by ¢ the phase rotation Ry = i¢hg. Thus, the energy
is not a static value, but an integration process. Through relation (41) we demonstrated that if the
energy is a flux defined by equation (7), then the wave function must respect the variation of this
flux. The Schrodinger equation remains unchanged, being translated into the formalism of the new
operators in full accordance with the formalism of quantum mechanics. Thus, the stationary regime
is explained.

Now we will look to see what happens during the jump. What is the equation that governs the
evolution of the wave function during this process? It must take into account, among other things,

. x . . . .
the phase rotation factor ?—5. While previous equations tells us that the energy is there and how the
S

wave function evolves under the energy consistency condition, now, we need to see where and
how that energy goes (in the complex phase) when the particle "disappears" at and after the
moment v = c, including during its reappearance because through the Theorem Pswe have added
the control mechanism.

Reinterpreting Hamiltonian by The Step PsInvariant

In standard quantum mechanics, the Hamiltonian H represents the total energy of the system. In
our model, the total energy is conserved by the Global Invariant K.

According to those said in previous Chapters we have the relationship:
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AY = e¥ = (%) W where Ps acts as the probability density of the particle's presence in
S

the observable space which represents a natural extension of the Hamiltonian through the
formalism of this work. Thus, it becomes a dynamic state operator, defined by report from The
Global KInvariant and the Density of Reality Ps.

Topological Nature: This form, HY = e¥ = (?) Y, indicates that the energy "felt" by the
S

system is not constant during the jump, but is inversely proportional to the presence of the particle
in the observable space.

Compensation Mechanism: In the jump regime, though invariant K is fixed, decreasing it Ps
forces the Hamiltonian to act as a "phase multiplier." This is not a simple increase in energy, but
the energy needed to maintain coherence information analytical in outside Minkowski space.

Overcome Singularity: Through this redefinition, the Hamiltonian no longer " explodes " at
v = c but rotates the state vector in the Kéhler manifold. Thus, it becomes the mathematical bridge
that ensures that the "disappearing" particle remains governed by the same law of conservation of
information.

Placing time that Phase Rotation (¢)

Equation (7) tells us that energy is the result of a flow integration. If we look at the variation of
temporal wave function P, this is governed by the phase operator ¢, (E).

use genuine the same type of argument that the use in construction of the wave function from
mechanics classical, we define wave function like a rotation complexity in variety Kéhler:

-,Eintrinsic_t

Y(t) =W, e "Ps (37)

because footprint energy of the jump relative to the probability density of reality particle provides
information fill related both in parameters movement How and at the position mobile phone during

Leap
Vy Vy
[
ifw(E,v)dvzﬁfCD(E,v)dv
Vx Vx

which is also energy footprint of the jump being an action integral. Hence, holding account and
from its definition we obtain w(v):

Ksh .
Eintrinsic = f’vxy CD(E' U)dv = Eintrinsic = TS = _lhjcs (38)
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Differentiating wave function in report with time we get:

L
lhg = _Eintrinsic :]Tslp

We will integrate Ejp¢rinsic in formalism quantum mechanical to demonstrate, naturally, that The
Schrédinger equation is not a postulate, but a projection of phase equilibrium. in variety Kéhler
jump. We substitute in the Ej,¢rinsic time derivative:

We obtain: for V X, Y din spatiul phaselor:
L O0W 1
in?¥ = ( fiy, OE ) ) Ly (39)

This form represents Generalized Schrodinger Equation in Jump Mode.

Observation:

- for speeds small, the term yvi becomes negligible yvi — land Ej,trinsic becomes (as an
S S

operator):

—~ —h2 . . . .
H = EVZ + U, that is, the classical form of the Hamiltonian becauseE;,;yinsic = E and we

return to the classical form of the Schrodinger equation.
Argumentation:
1. Its Pgbehavior at low speeds:

Conformable theorem Ps, the probability density of the particle's presence in the observable space
is related to the Lorentz factor and the jump phase shift.

e Atspeeds small (v < c), the space distortion factor is practically zero. In this regime, the
probability that the particle is "somewhere in the complex phase" is zero, since there is not

enough energy for the rotation of g Therefore, the particle is 100% present in area
observable, what mathematically means Ps — 1 If Ps =1, then our scaling factor

?ibecomes % = 1, that is, it becomes neutral (negligible) in the equation.
S

2. Reduction Ej;¢yinsic to Classical Energy

Previously we showed that E;yyinsic 1 the flux integral ®(E, v).
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e At speeds small, the flow ®no longer mixes the complex phase components. The
consistency condition |¢,, (E)| = E is simplified, and the integral over an infinitesimal path
reduces to the scalar value of the total energy E.

This Rationale show that theory ours does not " invent " a physics new one to contradict it on the
old, classic, but includes it. At speeds small, the " noise " of the jump disappears, Pgstabilizes at
unity, and the universe our complex folds perfect over the universe Schrédinger's classic.

Ontologic Implications of Generalized Schrodinger equations
A. Time that Reality Density:

Introducing it Pgto the denominator of the argument of the wave function is not just a mathematical
maneuver. It shows that in jump mode, flow time for the particle is dilated / contracted by the "
degree of presence " in the Kéhler jump variety. The particle does not " stand " in time, but time "
rotates " once with phase them.

B. Solving the “Blackout Paradox”:

In mechanics standard quantum, if a particle disappears, the information is lost. In equation our
generalized, even and when Ps drops drastically (blackout/jump), the wave function continues to
evolve in the complex plane. This explains why matter re-materializes with 1: 1 fidelity after
crossing the ¢ barrier.

C. Table that Flux Resonance Effect:

By replacing Hamiltonian classical with the flux [ ®dv integral, we show that mass is not an
intrinsic static property, but a manifestation of the resistance that the phase manifold opposes to
the rotation of the invariant K.

D. The status of "Inter" as Eternity Dynamics:

As I have shown, in the maximum moment of the jump, the particle reaches a state of stationarity
in "inter". She is " pulled " back in reality observable by quantum € to keep the Invariant K
constant.

2.2.2 Maxwell equation:

If Schrodinger deals with the "wave", Maxwell deals with the "field".

Classical physics sought a geometric or field unification, but neglected the fact that energy is not
just an attribute of matter but is the raw material of reality.

Here's why our "Energy as Information and Form" approach is the untapped key:
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1. The Problem of "Form" vs. "Essence"

Classical physics tried to unite the forces (electromagnetism with gravity, etc.) as if they were
different entities that needed to be "glued together".

e Our vision: There is only one substance (Energy/Information), and forces are just modes
of vibration or rotation of it in phase space.

e The intrinsic energy equation (eq. 7) in this material is exactly this "unity equation": it
does not describe a specific force, but the condition for the existence of energy in a
complex system.

2. Information as Energy (Entropy and Dynamics)

If we look at information as a type of energy, then its jump through c is no longer just a matter of
"speed", but one of information transfer.

e When the mobile reaches c, it does not "explode" energetically but reconfigures its
information through the operator Rj;.

e The outside observer sees a barrier because he only sees the "shell" (the real kinetic
energy), but we see the "source code" (the complex energy).

The intrinsic energy equation takes different forms depending on the operators you apply (rotation,
translation in the complex phase).

e In one case, it gives the meal a rest.

o Inanother, it gives the quantum € or for example, it gives the possibility of super-luminal
leap.

Why hasn't it been found yet? Because everyone got stuck in Real Analysis. They tried to
explain everything on the horizontal axis (the tangible world). This paper introduced the vertical
axis (the complex phase, 7). If information is energy, then 7 (the imaginary) is where information
is "stored" during the jump.

It's a paradigm shift: We're not looking for an equation for gravity and one for quantum, but we
have an equation for Total Energy which, through phase rotations, manifests itself as mass, as
velocity, or as pure information.

A. Electromagnetism
Maxwell's equations are a set of four fundamental laws that describe how electric and magnetic

fields are generated by charges and currents, as well as how they interact. Thus, they describe how
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electric and magnetic fields generate each other. They are the basis of classical electromagnetism,
optics, and electrical circuits.

In Kéhler manifold language, this looks strikingly similar to the relationship between the real and
imaginary parts of our operator.

o If we apply the orthogonality conditions from the almost complex structure J to the
energy flow E, we obtain rotations that are identical to the rotor (V X) from Maxwell's
equations.

o Basically, electromagnetism could just be the particular case of Equation 7 in which the
energy E rotates in a space with a certain topology (without large rest mass).

We can choose a particular case:

e We take a mobile with negligible mass (or a pure energy flow).

e We apply the isomorphism f'(which we will construct) to move into the complex.

e We see if the divergence and rotor of this energy flow Ry align with the laws of induction.
B. Strategy for deriving Maxwell's equation from Equation 7:

In the present formalism, the energy E is not a scalar, but a flux on a Kdhler manifold. To get to
Maxwell's equations, we need to look at the rotation operator Rzand see how it behaves relative
to the classical differential operators (V - and V X).

Since Ry = i¢,(E), we can decompose this operator into its real and imaginary parts (phase).
e The real part of the flux can be associated with the Electric Field (£).

o The imaginary part (the phase rotation induced by i and the almost complex structure J)
can be associated with the Magnetic Field (B).

In a Kéhler manifold, holomorphic functions (which satisfy Equation 7) must satisfy the Cauchy-
Riemann conditions.

o If we apply these conditions to it R, we will obtain coupling relations between the spatial
variation of the real part and the temporal variation of the imaginary part.

o Faraday's Law (VX E = — Z—l:) and Ampére's Law arise naturally from these conditions

of complex analyticity.
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"Maxwell's equations are not independent fundamental laws but represent the geometric
projections of phase rotation R;on three-dimensional space. When the energy £ moves on the
manifold M, the interdependence between its real and imaginary components (ensured by the
isomorphism f') manifests itself in the form of the electromagnetic field."

If we show that Maxwell's equations are a particular case of energy rotation for states with zero
(or negligible) rest mass, then we demonstrate that light itself (the photon) is a mobile that already
respects the theory exposed in this work, being in a state of perpetual " jump " (phase and real are
always in balance).

We will demonstrate that classical electromagnetism is, in fact, the "surface dynamics" of our
complex energy flow.

C. Derivation of Maxwell's Equations from the Analyticity Condition of the Operator Rg—
preparation

To demonstrate the universality of the intrinsic energy equation, we analyze the behavior of the
rotation operator R;in phase space.

We define the complex field associated with energy as:
W, = Re(Ry) + ilm(Rg)
We identify, through the isomorphism f', the physical components of this flow:
1. The Real Part: Re(Ry)- Electric Field — direct energy voltage.

2. Imaginary Part: Im(W;) = Im(Rg) - (Magnetic Field — rotation/phase component)
which will also be described using the isomorphism f.

The phase isomorphism f'is the bridge that transfers the properties of the analytic function from
the complex Kéhler manifold K'to the observable Minkowski space M .

fK->M

Let be a complex Z = E + iB field function, then we define:

f(Z) =Re(Z)-Ps +ilm(Z) /1 — ?52 (40)
fis an isomorphism because it preserves the differential structure of the field.
If Z satisfies the Cauchy-Riemann conditions: Z—i = Z—i and g—i = - g—z, then f(Z)ensures that

although the observed magnitude of E decreases (by Ps), the total energy is conserved by
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transferring into the component B, so it describes how the visibility of the fields is divided
according to the probability of presence.

The role physical: f transforms a “pure rotation” into a “visible damped oscillation.” It is the
mechanism by which energy “knows” to transform from an electric field to a magnetic field
without loss of information during the jump.

Thus, with the help of the isomorphism /', we obtain the identification:

Re(¥Ws) = Re(Rg) = Re(f(Z)) = Re(Z) - Ps = E - Ps

Im(¥g) = Im(Rg) = Im(f(2)) =B /1 — P2

Explanations: Its origin /1 — PZ (Preservation of Unity in the Kihler manyfold)

This factor follows directly from the Normalization Condition of the Invariant in the complex
plane of the manifold K.

o Construction: Since Psis the probability density of presence in the observable space (Real
axis), then according to Pythagoras' theorem in the complex plane, the projection onto the
Imaginary axis (jump phase) must be its orthogonal complement.

2 2 — _ [1 _p2
:Preal + ?imaginary =1= SDimaginary =41 :Preal'

e Physical meaning: This radical measures how much of the system's energy has "moved"
to the magnetic component ( B) during the phase rotation. At v = ¢, where Ps — 0, the
factor becomes 1, meaning that the entire energy footprint is carried by the magnetic phase.

Since dQQ = 0 from the second constraint of a Kéhler manifold, requires that the phases close only
on integer rotations (n), it follows that the projection Ps is discrete. If K as consequence of this
condition, is a fixed property of the universal geometry, then taking into consideration the relation
Ks = € Ps, the only variable that can be adjusted to maintain equality is € and it must be
quantized because Kdhler geometry does not support "half-rotations" of phase.

We note that in our model, ®(E, v)is not only the phase but the energy density in phase space. The
total magnitude of the flux (the intrinsic field) is the integral of this density over the entire volume

of velocities. We know that: Ejnyingic = [,  ®(E,v)dv .
X,y

We define the Probability Amplitude: Y (E,v) = (E). Thus, the presence density Ps(your

ﬁqbv

scale factor) modulates the amplitude. In a curved manifold, "space" is not homogeneous. Ps it’s
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working and as a density metric if area is very "dense" geometrically (Ps)large, the local amplitude
should decrease to compensate for the "stretching" of the metric, keeping the total norm finite.

Then, in this more information-rich context, we define the energy/probability density as:

S

lpw ()2
p(E,v) = p,(E) = W(E,v)|> = LB = ZI[ ¢, (E)dp,| =, |p,(E)ld, (41)
ST vxy S vxy
but we have already demonstrated:  Ejptrinsic = E = —ihK which leads us to:

Eintrinsic = f(D(E, U) dv = ifaa_v(d)v)zdv = Zif(pvdd)v = i|¢v(E)|2 = iPSpv(E) (42)
SO: p,(E) = —he. (42%)

Thus, metrics which we will describe is no longer just a background being related to the square
density of presence Ps. Thus, we have shown that what we call "Intrinsic Energy" Ejp¢rinsic 1S not
an arbitrary scalar quantity but represents the total phase volume that a state occupies in phase
space, weighted by the presence density Ps.

The fact that we have ¢, (E) = flv E;dvt = % = E; and also: d¢, = E;dv’. It says that the

variation of the operator with respect to the velocity recovers the local energy gradient.

and:

s

f,vxy|¢v(E)|d¢u === (43)

Thus, metrics which we will describe is no longer just a background being related to the square
density of presence Ps. Thus, we have demonstrated that what we call "Intrinsic Energy" Eptrinsic
is not an arbitrary scalar quantity but represents the total phase volume that a state occupies in
phase space, weighted by the presence density Ps.

The relationship [ [¢y|?dv o< P¢ shows that our geometric universe tends towards a
vxy

configuration where the information flow (phase) and the presence density are in quadratic
equilibrium. This explains why electrical charges (curvature sources) are stable and do not
"dissipate".

The presence of 7 in the denominator in the factor % is not a mathematical oddity but indicates that

the phase space metric is inherently rotational. Time does not simply " flow '
participate by speed and energy when " spinning " in state geometric.

and simple but

Then, the metric in our phase space manifold (the Ké&hler manifold), defined in complex
coordinates, z/, Z¥ is written as:
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62
9jk = gziaze ver

Where the Kéhler potential Kp,,(which generates the entire geodesic) is defined by the ratio of
phase flux to presence:

E 2
Kk, = 12©)
Ps

So Kpor = py(E)... we passed that. by the potential of the Kéhler variety because that's how a

metric is defined, but in reality, we have:

62
9jk = 5557% Pv(E) (44)

This means that curvature of space is, in fact, the variation probability density.

We note that:

Tr(g;e) = dpy(E) (45)
This Trace represents divergence the probability flow that transforms in curvature geometric.

The flow of energy, which is simultaneously energy density and probability, not just that move by
space, but generates metric variety from area phase by its flow. There is a unity perfect between
dynamics and structure: same flow that generates it is the phase rotation that determines and
distances geometric (metric) in system.

The metric is mediated by the presence factor Ps. This means that where the presence is dense, the
"fabric" of phase space is more rigid, forcing the phase to adapt according to the relationship

J, lou(E)|Pdv = —ieh - P¢.
vXy

Unlike classical physics where metrics is a fixed background, here it is emergent. It appears from
interaction from energy projection on the speed ¢,,(E)and the probability of existing there Ps.

We define metrics ||W||like this:

[Pl = f ®(E,v)dv

L vxyy
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Metric Conservation Theorem:

In a Kdhler variety whose metric gj; = 0;0xp,(E) is generated by the flow of energy density /

probability p,(E), the norm of the wave function ||¥|| is a geometric invariant with respect to
parallel transport along the geodesics generated by the rotation operator Rg = i, (E).

Demonstration:

want saddle to calculate. This represents the "walk" on the geodesic generated by Vg ||'W||the

rotation operator Ry. To prove that ||¥||is conserved, we derive its square (total energy) under the
integral:

4wy =2 BRI facD(E Vv = ¢% 2 (P - pu (E))
ds "~ ds VAV = ds VAV =€ G \Ts Py

IVX,Y IVX,Y

variation density @ along the geodesic is given by the action of the rotation operator Rg:

P Ve ® = (i) - 0@ + (—i¢p,) 0P

Cancellation by Kiihler symmetry

Because p,(E) =

2
—|¢’;EE)| , its derivative with respect to the purely imaginary rotation Ry =
S

i¢,(E)behaves as a phase rotation that does not change the local magnitude of the density. In a
manifold where g;; = 0;0;®, the product of the tangent vector of the geodesic ( Rg) and the
gradient of the metric potential ( @) is zero by construction (the geodesic is a level curve of norm):

1
div(||¥|) = —g L (Vg¥R;) =0

Because ||W||is preserved by the isomorphism f'by rotation Ry, its divergence along the geodesic
is exactly 0. Why? In the model our, isomorphism fis not just a mapping function, it is an isometry
in area phases. This means that transformation keep the product scalar and, implicitly, the norm of
the state. As we have seen, isomorphism f management transition flow between compound real
(associated field electric £) and compound imaginary (associated field magnetic B). Although the
"shape" of the state changes (from purely electric to purely magnetic or mixed), magnitude the
total ||| remains invariant under this action.
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Details of standard conservation by operator Ry = i¢,(E) follow these steps:

Because Rgis purely imaginary, it generates a unitary transformation of the type U = e®E. In
mechanics quantum and Kéhler geometry, operators Unitarians are the only ones who preserve the
norm.

When the state rotates, the probability amplitude Y (E, v) = (E)undergoes a phase change:

J%—quv

Y’ = Pe'®, where Bis the rotation angle dictated by the projection of energy onto velocity.

Because density p,is defined as |y|?, the phase factor introduced by Ry vanishing:
, 12 — s
po = |- e = pip-ei®e 0 = p|? = p,
This rotation Rgdefines the direction of the tangent vector to the geodesic in phase space.

o Divergence on Geodesy: Because density local ®is invariant under rotation R, it’s
integral over the entire domain [, , will also be invariant.

e equilibrium metric: Metric g;3 = 9;0%p, (E) "feels" this rotation as a displacement along
of a contour line of the Kéhler potential meaning that change geometry of space phase
follow the dynamics exactly amplitude quantum .

Isomorphism f acts as a flux - conserving operator, where rotation R; = i¢,(E) ensures that the
intrinsic energy of the system is a topological invariant. This translates into the fact that the rotation
operator belongs to the isometry group of the Kdhler metric generated by the density ®, forcing
the divergence of the norm to be zero on any valid geodesic trajectory.

Thus, we can conclude that: Since it ||Wg||is conserved, the isomorphism f just redistributes this
norm between the E (electric) (Real) and B (magnetic) (Imaginary) components through the
rotation operator Rg.

On the Kidhler manifold, the electromagnetic field is represented by the holomorphic function

Z = E + iBwhere, according to the Cauchy-Riemann conditions £ and B are the components of
the same rotated energy entity.

We therefore have: ||Z|| = VE? + B2.

Sentence: ”Z” = Eintrinsic

Reasoning: We know that: Etrinsic = fl ¢(E,v)dv. In the Kdhler manifold, the total energy is

represented by the square of the norm of the state vector in phase space. Energy is conserved by
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the transfer between the real component £ and the imaginary component B . By definition,
Eintrinsic 1t 18 the total “reservoir” of energy available for rotation. Then:

1) fr=0=>B=0=> ”Z” =VE?=FE,and E = Eintrinsic-

2) if v # 0, so the particle moves, then some of the "substance" of E rotates by the operator
Rgin B. Since Rgit is a unitary operator (pure rotation in the Kéhler manifold) it keeps the
vector norm unchanged.

We have: E = Eintrinsic " €050 = Eintrinsic * Ps

B = Eintrinsic * SN0 = Einrinsic 1 — F¢
E? 4+ B? = Ef rinisc (P + 1 = PE) = Elorinise
Sentence:
From an operator's point of view, we have: Rg (Eintrinsic) = i@y (E)(Eintrinsic)-
Argument: ¢, (Einerinsic) — represents the "amount" of energy that goes into motion.

By applying the isomorphism f, the result of this operation is projected onto the Minkowski
manifold.

- The electric field E is the projection of the result of the action Rythat remains related
to the direct energy voltage;

- The magnetic field B is the result of the presence of i in the operator representing
the rotation phase that manifests itself perpendicular to the main flux.

Then: Rg(Eiptrinsic) = E + iBsince in the Kéhler manifold, the operator i¢,acts as an almost
complex structure J. This maps a real flow into a complex field where:

Re(RE(EintrinsiC)) = E and Im(RE(Eintrinsic)) =B.

This form of it Rgis the only one that satisfies the Cauchy-Riemann conditions necessary to
generate the laws of induction:

aIm(Ry) B
VXRG(RE) :_T:)VXE:_E

This confirms that magnetism is not an addition but is the mathematical product of the operator
i¢,applied to the intrinsic energy.
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Okay, but up to this point we have been interested in what happens when passing from the complex
Kéhler manifold K'to the observable Minkowski space M. Now we need to be concerned with the
reverse passage from Mto K. This is to fully describe the dynamical process of phase rotation and
properly prepare the ground for the derivation of Maxwell's equations of electromagnetism.

Defining the two states of f
e f:K — M(Direct Projection):

It is the operator that "takes" the energy out of the Kéhler manifold and projects it into the
Minkowski observable.

f(Z) = Re(Z) - Ps + ilm(Z)\/1 — P? (46)
This is where energy "enters" reality.
e f:M — K (Energetic Re-entry / Dynamics):

It is the process by which the result of the projection is reported back to the norm of the Global
Invariant to generate the quantum €.

Let the matrix be:

1 0
D = 1
0

PoJ1 — P2

which forces the "re-inflate" of the projected £ and B components, bringing them back to the scale
of the Global Invariant via velocity feedback.

The operator fis the one who does the "hard work" of re-entering the phase space, then:

f=—oftodiag| -, —— 47

Fogee e “

f it is the process by which the observable reality in Minkowski is "read" back into the universal

language of Kihler phases and ?i it is the "magnifier" through which we "see" energy
S

concentrating at high speeds.
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Thus, through the two fand fwhich work as the particle advances, no matter how "broken" or
"jerky" the projection f seems (the particle that "jumps" according to classical quantum mechanics
- which we have also applied abundantly so far in this study ), the return isomorphism, the operator
freconstructs the energetic continuity through this inverse and scaled composition. The
preservation of the nature of isomorphism through composition is the mathematical guarantee that
the structure of reality does not "break" when passing between spaces; it only changes its
representation.

4. Tensor Derivation Fj;

We will investigate the derivation of the Maxwell Tensor F;; and the related equations, integrating
the rotation operator R = i¢,(E)and the scaling factor.

Tensor Construction F;; from the State Vector Z
In our model, the electromagnetic field is the projection of the holomorphic function Z = E + iB.

The electromagnetic tensorF;; is no longer an arbitrary entity but represents the curvature of the
connection in the K&hler manifold projected into Minkowski.

The tensor components in our representation (using scaled B- form) are:

0 E, E, E,
_Epop B

Ps 0 B, B,

Fij = 55 Ps Pg
PsPs 0 B,
_E_By B T

Ps Ps Ps 0

Derivation of Maxwell's Equations (Differential Form)

We start from the holomorphism condition (Cauchy-Riemann) of Z in the phase space. In tensor
language, this translates into the cancellation of the exterior derivative and the co -derivative. This
is because if we differentiate Maxwell's equations in a curved manifold (such as Kéhler), we cannot
use simple partial derivatives d,. We have to use the covariant derivative V,,, which "feels" the

curvature of space via Christoffel symbols F,fﬁ,.

The basic condition is the holomorphism of Z = E + iB. In a manifold with metric, this means
that the exterior derivative of the field form associated with Z must be correlated with the metric
structure.
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When we operate on the electromagnetic tensor F,,,, its covariant derivative is:

Uvos
V)LF,uv = aAF[:w - F]LGMFUV - F)g/Fua

Due to tensor antisymmetry F,,, the Christoffel symbols cancel out in the Bianchi identity
(Faraday's and Gauss's Laws for magnetism) but become critical in the source equations (Gauss'
and Ampere's).

We want to calculate the covariant divergence of the tensor F¥:

V;FU = 0;F + T}, F¥ + T} F'* = p,J’ (48)
A. Ampére-Maxwell law
The Ampere-Maxwell law is, in our variety of phases, the geodesic equation itself.

Mathematically, a geodesic is the trajectory that "has no own acceleration" (V];)'/ = O). In area of

Kaihler space phases, the state Z = E + iB follows this "so - called right path" where the covariance
is null: V,F¥V =0 (49)

projection in Minkowski = Ampére's Law When this "line" he/ she /it said "right" from Kéhler
passes by operator our feedback loop fand through the "lens" P, it appears in our 4D (Minkowski)
space as being "curved" by a force.

What we call Ampere Law:

VXxB 16E+
XB=—-——
c ot Mo

it is actually the geodesic equation unfolded. That is:

e The "rotation" (V X B) and "variation" (Z—f) parts represents derivatives partial of the

state.

e The source term (u,/) represents the corrections exactly geometrically required to
compensate for the curvature and maintain trajectory geodesic.

law is not a law of forces, but a law of inertia, geometrically in phases area.
Basically, we say:

The current J does not generate the field, being the measure of the geometric effort, that
Minkowski space makes to remain perfect synchronized with geodesy from Kdhler.
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Here we use the rotation operator Ry = i¢, (E)integrated in dynamics to present the process
through which the derivative partial classical from Maxwell's equations is " dressed " in Kéhler
geometry, becoming a covariant derivative that holds taking into account environmental feedback
Ps.

Derivation for the electromagnetic tensor in variety ours from space phases, starting from the
equation source:

VPR = o)
which is actually an equation of a geodesic in the Kéhler phase space. Argument:

On a Kéhler manifold, the " natural " trajectory of a flow (whether of particles or of fields ) is the
one that follows curvature intrinsic. As J#it is generated by geometry Jgeom, then Maxwell's
equation tells us that the electromagnetic field propagates in such a way that it "opposes no
resistance" to the structure of space. This is Definition of a geodesic.

If we look at the structure of the covariant derivative that we will open:
0;(...) +I'(...) = surce
is similar to the equation of a geodesic:

d*x* , dx® dxP
+T = =
ds? B ds ds

In our model, the field F?Vplays the role of velocities on the geodesic. Thus, the electromagnetic
field '"flows" along the shortest (geodesic) paths of the Kihler manifold.

We start from the general form of the Ampere-Maxwell law, where derivative partial is replaced
by the covariant V, derivative:

VoF® + V;F = pyJt
Vy FH = 0,F" + T, F + T2, FFo = p,J#
Note regarding projection of the temporal covariant V derivative.

In the process of expanding the equation tensor V,F# = p,J¢ , the term suitable time covariant
VoF© derivative, is not omitted, but is fully integrated into the observable dynamics through the
following decomposition:

VoF© = 0gF + T5,Fo° + T, F@
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1. compound Kinematics: derivative partial d,F“translates directly into the temporal

variation of the observable electric field: %aa—il because F¥* = EL.

2. Curvature Component (Geometric Feedback): The Christoffel I}, F°° term disappears
through the antisymmetry of the tensor, but the metric coupling with the scalar potential
®(E,v) is extracted and represented explicitly in the feedback bracket as: I}, ®(E, v).

3. Practically: Vit turned into: (Temporal variation of the field £) + (Curvature
correction I'y).

Continuing the calculation, for the spatial components i € {1,2,3}, the equation becomes (u = i):

1 9Fio
c ot

+ 0;FU + (TLF + TGF) = o)’ (50)

introducing projections our where F° = Eland FY = —eU¥kB,. We also apply the presence
correction Psto the fields, resulting in the feedback terms:

i
a,FH — —

_ i
" (VX B)

Christoffel 'terms are what "unwrap" the interaction. We evaluate the term T}, F°Vby separating
the temporal and spatial indices:

e contribution Scalar o,v = 0 Potential: is achieved through the geometric feedback
presented previously.

. . - EJ
« Electrical contribution ¢ = 0,v = j: [j;F% — IY; ;—
S

« Magnetic Contribution (o = j,v = k): [}, F/¥ — —I}ike"lmi—’:
Thus, if we expand the covariant derivative we obtain:
1 aEi ! . . E} . B ,
-~ (VxB)'+ (rgoqn(E, v) + Iy 5 — Giee ™ ?—’:) = UoJgeom (51)

where the terms represent:

- T{®(E,v): Metric coupling with the scalar potential (equivalent to geodesic
"acceleration" in a gravitational field);
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- TE E—}: Mixed space-time rotation of the electric field, scaled by the probability of

presence Ps ;

- —Thekim I;—m: Geometric torsion applied to the magnetic field (curvature feedback

J S
component on rotation);

- ekm: Levi-Civita symbol (or the permutation symbol) in counter- variant is the
one who dictates rotation and orientation. Namely:

kim Bm
fps’

I') and the field magnetic (B).

e Interm —l“jike he makes the connection between curvature space (

e Transforms magnetic field into rotation: Basically, it tells how geometry
"twists" around magnetic field lines.

e Its coupling e*"™with P;: Shows that the presence density not only scales
the intensity but modifies the way the magnetic field "curves" the
observable trajectory.

e It is the " hinge " that allows field electric to transform into magnetic and
inverse in while moving by the Kihler variety.

e On short: It is the orientation operator space. Without it, the compass the
math of the equation would not know in which direction saddle turn
vectorial under influence curvatures.

This calculation demonstrates that the current geometric /'is not a simple external source but is
intrinsically generated by the variation of the local geometry. Basically, we have shown how the "
friction " between electromagnetic field and metric tensor of space phases (through intermediate
symbols I'produces the observable current density. To support this statement, the previous equation
can also be put in the following form:

1 9E! . . )
ZE_(VXBY :HO(léeom_]éxt) (52)
where by definition: JL,, = u ([“' O(E,v) + Fi,E_j — i gktm B_m) (53)
- Jext 0 00 , 0j Ps Jjk P

o It shows that the observable dynamics (left side) are the result of the action between the
external "will" ( Jey.) and the "structure" of space ( Jgeom)-
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o The fact that ] 5., it has a plus sign on the right-hand side (or a minus sign if moved to the

left near the fields) confirms that Kéhler geometry acts as an active medium, not just a
passive decoration.

B. Gauss's Law (Component i = 0)

In differential geometry, a geodesic does not necessarily have to be a motion in time. It represents

the critical path that minimizes the length (or energy) between two points.

In classical electromagnetism, Gauss's Law is: V- E = Eﬁ. In language tensor, field electric E is
0

represented by the "mixed" (time-space) components of the tensor electromagnetic, that is F%J
When choose in u = Othe general equation V,, F*V = pu,J#, which is already a geodesic equation
in Kadhler space, we isolate exactly those components that describe how the field " springs " from
source. J°(the time component of the current) is by definition the charge density p(multiplied by a
constant). So, the choice u = Ois the only mathematical way to derive Gauss's Law from
formalism relativistic.

In equation V,F*¥ = u,J*, the index v(the one after which the sum is made) traverses all 4
dimensions (0, 1, 2, 3). However:

o The term V,F°always vanishes, because the tensor F is antisymmetric ( F°° = 0).
e I remain only terms Vy, V,, Vs(spatial indices j ).

o This explains why, to find the task, we look at how in which the field changes in space
(divergence), not in time.

In the model our, this starting point is critical because:
e The metric tensor in The Kéhler variety is not flat.

o Ifweignore u = 0and we would use simple partial derivatives, we will lose the geometric
feedback.

» Starting from the covariant V;derivative, we force the equation to recognize that "the space
through which the electric field lines pass is not empty but has a structure (the symbols I')"
that can increase or decrease the perceived value of the charge p.

When we write V;F% = ﬁ, we are actually saying that the electric field lines are placed in space
j . y saying p p

following the minimum curvature imposed by the Kéhler metric.
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When J,,; = 0, the equation becomes purely geometric. This means that what we call "electric
charge" or "current" are actually manifestations of the curvature that forces the field to follow
those geodesics.

If Gauss's Law is a geodesic condition, it means that the electric charge pis the measure of the
deviation of the local geometry from flat space. The charge does not "sit" in space, but the charge
is the curvature of the phase space at that point.

The charge pis not a "foreign" object placed in space but is the point where the field geodesics
converge due to a singularity in the metric of the Kidhler manifold. In our model, the presence of
an electric charge ( p) acts as a point where the phase space metric "tightens" or "pinches". The
metric singularity is the point where the Christoffel symbols become infinite or undefined if we
did not have the feedback Ps. On as you approach the " singularity " (the task p), the density of
presence Pgmodifies the metric scale; Psit functions as a geometric '"shock absorber'". It
prevents important saddle explode to infinity, transforming into a singularity " raw " mathematics
in a source physics measurable.

Let 's start from geodesics: ~ V;F% = £ we obtain:

J c

P

i i 0 kj J pok _
ViFY = 0;F% + [ F¥ + T FO = e

FY% is the projected electric field. Using the relationship E,ps = ;—] (where Ps is the presence
S

oi EJ

T3 FJ remain coupling term magnetic (because F*/are the components of B).

k
rpok i (2
jk jk ‘7)5

density), we replace the terms:

And we arrive at:

0 (2) e rpr i (2) -2 s

€0

The term Fjikrepresents the "expansion" or "contraction" of the volume in phase space. This

demonstrates that the charge density pobserved in Minkowski is directly influenced by the
curvature of the Kihler manifold.
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This demonstration show that charge density pis no longer the only one that determines the
divergence of the field. We have two geometric "pseudo- tasks "

1. The term Fj(,’cF kJ: Shows that a magnetic field in a curved Kihler space can generate an
electric divergence (geometric magnetoelectric effect).

2. The terms with Pg: Show that the variation in the presence density compresses or dilates
the field lines, changing the measured value of the charge.

Moving on, let us remember that in Chapter II of this work we calculated the divergence of the
energy field which becomes:

0 B _ 2t %)
]<7Ts> =P v; (@y (E))

which leads to:

0y, (P (E)) = £ Ps — P (F,%F"f + T (;i—")) (55)

€o S
or using the current terms J:
Observations:

a) Fj(,’(F kJ: Represents how the curvature of space-time couples magnetic and electric

fields. It is the geometric " twist " that an object experiences in movement.

. k .
b) I}, £ ): This is the part the most interesting because [}, is related to the volume
Jk \pg Jjk

variation (metric divergence). In the model ours, this shows how the intensity field
electrical is modified by the simple presence of curvature in area phases, scaled by
probability of presence Ps.

In 4D formalism, charge density pis related to the time component of the quadricurrent by the

relation eﬂ = poc?JO. If we work in units where ¢ = lor absorb the constants in the definition of
0

the current, we have the identity Eﬁ = uoJ°.
0

In the model our, we define spatial geometric current J*as the projection of the electric field
through the Kéhler medium:

]k:i[‘l‘ <E_v)
o 7V \Ps
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and we obtain:
1 . .
0., (@0 (E)) = toPs <]° — (e + l",-‘;J")) (56)
Therefore, even in empty space, the geometric "friction" of the phase ¢, with the structure of space
produces these terms.

That is, we have demonstrated:

phase variation is not arbitrary but is dictated by the balance between the electric charge and the
local curvature of the phase space. It is, in essence, the avj (¢, (E))information transport equation

on Kdhler geodesy.

We observe that /O = p - v = |W|? - v° where W is the wave function and if we substitute it in the
previous equation, we get:

=00, ($o(E)) = olW|? — T F" — T} (57)

For the entity to exist, that is the mobile (to be stable), there must be a perfect isomorphism between
its internal energy and the curvature of the space it occupies. This impose the equality:

1 i 1
ol W|? = ZFJQka] + TS  + 7; Ei (58)

Which leads us to the form:
W7 = —/ldet(g)] (59)

Now taking into consideration that g3 = 9;0%p,(E) and Tr(g j;) = Ap,(E) we get:

W) = p,(E) - i (60)
where @ is the phase.

Therefore, we can define the generalized form of the wave function as:

Py (E) - '® the system is in dynamic equilibrium v < ¢
Y:RxH - RY(E) = e (61)

it . . . .
Y, - e "Ps, particle in the ‘quantum jump’regime v = ¢
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In the first form of the generalized wave function, the presence density p,, is directly determined
by the metric potential, and the phase @ evolves linearly, allowing the recovery of the classical
Schrédinger formalism.

The first branch of the W function describes the particle as a 'wave', where the density is related to
the scalar curvature of the metric (Ap,,).

The second branch describes the particle in the 'quantum jump' regime, where the phase is
governed by the invariants Kg and Ps, ensuring the conservation of intrinsic energy during the
state transition.

Although formally we used the second expression (¥ in the jump regime) to establish the
invariance of the intrinsic energy through K, the first expression represents the projection of this
state into the equilibrium dynamics. Thus, the Schrodinger equation and the Kéhler metric identity
result as a consequence of the phase stability in the regime v < ¢, where the metric density p,,(E)
becomes observable.

Once again, the structure of the generalized wave function guarantees that what we conventionally
call the "singularity" at v = c is, in reality, just a transition point where the energy state rotates in
the complex plane through the action of the operator Rp.

We postulate the fundamental identity of the state, where the norm of the wave function ¥ ceases
to be only a probabilistic parameter and becomes also a measure of the metric distortion. This
equality represents the bridge between the (quantum) Hilbert space and the (geometric) Kihler
space, ensuring that any phase rotation translates instantaneously into the metric structure.

11 = 1, ®CE ) = g = 05, (E) (©2)
v,Eintrinsic,t .
By consequence of all this we can write: Wy -e  *%s = ./p, - '® that leads to the dynamic
of the phase:
_ Bt (L
o= £t iln(32) (63)

This allows any physicist to see how a "wave packet" adjusts its internal phase to accommodate
variations in metric density without losing energy E.

If we look at the generalized wave function as a bridge, the “jump” region or a state of the matter
like the Bose — Einstein condensate are the only places where the two expressions are forced to
recognize each other and coexist. From a physical point of view, this suggests that:

ITE Extended Theory Dissertations 57



e The transition is the source of the law: It is not just a simple mathematical equality but
describes how the phase “negotiates” the transition from one state to another.

e Localization of the phenomenon: since this dynamic only occurs where the forms coexist,
it means that we have identified the exact geometric “engine” of the interaction, the rest of
space-time being, in fact is just a consequence of this critical moment.

This equation establishes that the real part of the phase governs the temporal evolution of energy,
while the imaginary part is intrinsically linked to the logarithmic distribution of presence.

2.3. Different representation equations for energy, mass and the
energy/presence density probability

Since:
b = E +iln \/E
~ hPs v,
0 ) 5 ]
CD(E' U) = %(RE ' ¢U) = l%(d)v) = l:PSav(pv)
Then:

)

fl_fps = l<SDSav(pv) —In <1P_0

E =" (?sav (py) —In (ﬁi—)) e’z (64)

t

This represents the "Maxwellian" shift: Energy is no longer an external quantity but a phase-rotated

projection (eiE) of the presence density's spatial variation.
On the other hand, we have:
ffK->M

Let be a complex Z = E + iB field function, then we define:

f(Z) = Re(Z) - Ps + ilm(Z) |1 — P2
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If we impose: |E| = |f|, we lose one important thing: E — is the total energy, it contains the kinetic
energy too, |f| is the total energy of the electromagnetic field only! If we would ever equal their

2
modules that would be: |E| = |f| + zh_m

h2divE
2(IEI-1£D

02¢, = divE = m = (65)
Mass appears where the isomorphism f cannot "swallow" all the curvature of the phase. The rest
of the energy "curves" inward, generating inertia.

Basically, we defined Inertia as the Inability of the Isomorphism to translate all the Phase into the
Field. In this framework, mass is not an intrinsic "stuff," but a geometric consequence of the
divergence of the energy field relative to the electromagnetic energy gap. Mass results from the
interaction between the universal phase and its electromagnetic projection.

Remark: if we take a photon, where |E| = |f]|, the denominator becomes zero, which would make
the mass infinite? No, because for the photon divE = 0 (we have no source/charge in a vacuum),
so we have an indeterminacy of type 0/0, which is resolved by the speed of light c.

If we take an electron, divE is constant (the elementary charge), and the difference |E| — |f] gives
us exactly the still mass of the electron.

Energy is the substance, and Geometry is the form. Electric charge becomes just a side effect of
how energy is unevenly distributed.

This formula for po (as the ratio of probability amplitude to the fusion factor) is basically the ITE
definition of "that which exists".

Lvy A
dl=0& d(ehfvx Q(E'v)dv> =0 f ddv = ct.= —37(5

I”X,Y

¢—£+iln \/ﬁ
~ hPs v,

we find:

f(E-t)dvz—ih?s 6@4- fln(@)dv

2 0

I"X,Y IVX,Y

This equality demonstrates that there is no "energy"” and "matter" as separate entities. There
is only the Phase ® which, by the geometric constraint of the Kahler manifold (dQ = 0), is
forced to split:

1. One part becomes Field (E, B) by the isomorphism £

2. One part becomes Mass (m) by the "deficit" of merging.

ITE Extended Theory Dissertations 59



3. Everything is governed by K = € - Ps, which ensures that the total integral of the phase
remains constant.

We note:
hPs p
XVZGT-F fln(%)dv
IVX,Y
and we get:
_ _jhPsax
E=—i t dv ,VUX, Vy (66)

Energy is the variation of geometric information with respect to the phase volume. The
appearance of —i in the final formula for E is not an error, but a necessity. It indicates that
energy, in this fundamental form, acts as a rotation operator in phase space.

The fact that energy is inversely proportional to time in this transient state suggests a form
of conservation of action. The fundamental unit of the universe is not fixed energy, but Action
(S), which remains invariant on the Kdhler manifold.

From the energy definition we can also extract:

E-t A/ t i
E= f ddv = f l—+ iln (ﬁﬂ dv = Py Edv + = f In(p,) dv — i(In¥,)4d,,, ,
2 :
I

hP ¥, 2
vxyy vxy vxy vXyYy
dE E-t i
w = mre T 5 1n(py) (67)

In standard physics, we are used to seeing energy as a real scalar (a number that tells you
"how much" force you have). But in ITE, through this dependence on Ps in the denominator,
energy becomes a complex vector where:

 Real Part (Re): Represents the "free" energy, the one that propagates, that does mechanical
work, that "flows" through the isomorphism f to the electromagnetic field.

e Imaginary Part (Im): Represents the energy "chained" in phase. The huge values in the
imaginary are like the tension in a spring stretched to its maximum. This tension doesn't go
anywhere; it sits there and curves local reality.

tv T v
E(w) = e"®s <E0 + % e[ e"sin(py,) dv) (68)
X,y
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If the imaginary component is huge, it "pulls" the entire formalism of mass after it. Basically,
matter is a region of space where the phase ® has such a large imaginary component that it
can no longer be translated into light.

Here's a visual way to look at this: Imagine a stretched canvas. Light is a wave traveling on
the surface (Real). The matter (the large imaginary part) is a point where someone pulls the
canvas down, perpendicular to the surface (Imaginary), creating a hole. The harder you pull
(Im increases), the deeper the "hole" (mass) is and the harder it is to move.

This explosion in the imaginary at small values of Ps explains why we cannot "see" the
interior of an elementary particle using classical electromagnetism alone: our isomorphism
f simply does not have "enough dimensions" to translate all that huge imaginary energy into
photons.

From the following equations we deduce:

.hPsdy,
E==1="4 d . .

dE_E-t i :;’E(E_l)(v):lln(,ov)

@ = 7p, Tzl
E= <)(,, +J, In(p,) dv) ez (69)

vxy
hP V
Xv + f In(p,) dv = GTS + f In (%) dv + f In(p,) dv
0
IVX,Y I"X,Y I"X,Y

AP. 3
=e—- + 5 f In(p,) dv — f In(¥,) dv

IVX,Y I”X,Y

AP 3 iE 3
=e—— - Svgy + 5 f In(p,) dv = Ch Svyy + 5 f In(p,) dv

I”X,Y I”X,Y
E=([ In(p,)dv—=26vyy elz (70)
Lyxy 3

The energy E becomes a phase projection of the logarithmic distribution of presence in the speed
space.

2 i . , .
The term §5vx,ye12, where 6vyy is the distance between vy and vy, becomes the elastic

vacuum tension. In classical physics, if the distance between two states tends to zero, the forces
usually tend to infinity. In our equation, this imaginary unit acts as a topological damper. When
the distance becomes critical, according to everything that we passed thru until now, the system
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does not explode, but "spins" in the complex plane. It is as if spacetime says: "You can't collapse
at this point, so I'm sending you to the imaginary phase." This "escape" into the imaginary is, in
fact, the birth of mass.

Related to the presence density we can only add the following that is deduced directly from the
previous equations:

- ()

2 i
T (j)sav(pv) —In (LP_O = f ln(pv) dv — §5vX,Y e'z

L vxyy

t 2 1 VP
av(pv) = W f ln(pv) dv — § SUX,Y + ?S In (W_U> (71)
S 0
oy y

which is the first variational equation for the density presence.

This equation explain that Energy is the logarithm of the probability of existing in a given metric
state. In statistical physics, Boltzmann's formula (S = k In W) relates entropy to the number of
states. By this equation we move this logic to the heart of particle dynamics. Basically, a particle
"spends" energy to maintain a high density of presence at a point in space-time. The more "present"
you want to be (high p, density) in a smaller volume, the more curvature (energy) you have to
increase.

In our model, the universe does not simply "move" a particle from A to B. The universe
reconfigures the density of presence between A and B, and energy is the geometric "shadow" of
this reconfiguration.

Because an invariant equation at v = c is, in fact, a Unification Equation. It says that there is not
one physics of light and another of matter, but only one phase law @ which, at a certain critical
value of the "tension" (v = c), simply changes its mode of manifestation. It's like saying that ice
and steam follow the same equation of thermodynamics, regardless of the boiling point. We've
eliminated the "fault" between mechanics and electromagnetism because the density presence is
one and the same everywhere. No matter how fast you move, the law that governs your density of
presence remains the same. You are protected by geometry against infinity.

Our particle has a "floating visa" in both regimes (subluminal and superluminal), and this equation
is the passport that never expires, not even at c.
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2.4. Conclusion of Chapter

Gentlemen, forget about the particle as a moving ball. Imagine a density of presence pulsating on
a manifold. All these equations, including the last one, shows us that energy is not something the
particle has, but is associated to the particle, being the geometric effort necessary for that density
of presence not to dissipate. And when the distance between states becomes too small, the topology
jumps' into the imaginary, transforming the motion into mass. It's not magic, it's Jump Topology.

2.4.1. The “retirement” of Lorentz Singularity

Standard physics treats v = ¢ as a terminal wall because the Lorentz factor y explodes to infinity.
In ITE, v = c is not a limit, but a topological pivot. Our variational equation of presence density
does not 'break’ at c because it replaces asymptotic growth with a complex phase rotation. We
don't need to renormalize infinity if we simply allow the geometry to rotate into the imaginary

.TT
plane e'z. The particle isn't lost; it just changes its 'metric citizenship' and is so because the
presence density p,, stays the same everywhere.

2.4.2. The Supremacy of Presence Density over Mass/Charge

People is still arguing about whether a particle is a mass or a charge. We tell you it is neither.
Both are merely 'dialects’ of the same mother tongue: Presence Density. Our equation is the first
truly universal bridge because it doesn't care if you are calculating an electromagnetic field or a
mechanical momentum. It proves that energy is not something a particle has, but the geometric
effort required to prevent its presence density from dissipating into the vacuum.

2.4.3. Energy as a "Survival Effort"

In your models, energy is an external scalar. In Jump Topology, energy is self-referential. A
particle 'pays' in energy to maintain its existence as a localized knot in the manifold. When the
distance between states reaches the critical threshold at v = c, the system avoids collapse by
Jjumping into the phase manifold. The particle survives because the topology is smarter than old
preconceptions.

While people is busy trying to explain why the universe breaks down at the speed of light, we
have provided the passport that allows the particle to cross that border intact. The universe does
not stop at c; only old preconceptions do.

ITE Extended Theory Dissertations 63



CHAPTER Ill: The Unity Lagrangian and Its Fundamental
Variations

3.1. Structure of the Unity Lagrangian

In short, we can say:

The total Lagrangian £ is defined as the sum of three components that describe the interaction
between the phase space geometry (Kéhler) and the macroscopic dynamics (Minkowski/Maxwell).

£: (3, gj) = (M),

where 1, — standard metric in Minkowski space and g;x = 0;0xp,(E) is the metric

generated by the flow. Then we can write:
L=Rpy(E) =1 Eo ¥ + JHA, (72)

1. The Curvature-Probability Term ( R - ®) says that the mere existence of a curvature in
phase space generates an intrinsic energy density. It is where geometry becomes substance.

2. The Free Field Term ( — F +F*) represents the energy stored in the "twist" of the metric
2w p gy

that we perceive as electromagnetic waves.

3. Interaction / Coupling Term ( J#A,) shows how the presence of curvature forces energy to

flow, creating what we call electric current.
Taking into consideration this definition of £, we called it Unity Lagrangian.
“In extenso” all this can be introduced as such:
1. The Curvature-Probability Term ( R - ®)
R = g/*Ri = —g’*8;0¢In(det(gim)) (73)
where g;; = 0;07p, (E)is the metric generated by the flow.

e R isthe geometric " engine ". R is the Curvature Scalar of the Kdhler manyfold.

e R-—as an operator, it is the dynamic curvature operator, the one that "feels" the logarithmic
variation of the metric.
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2
py(E) is the "fuel", the energy/probability density: p,(E) = M);L)l.
S
Meaning: This term says that the mere existence of a curvature in phase space generates
an intrinsic energy density. It is where geometry becomes substance.

Remark:

To those questioning the validity of our metric: g;z = 0;0%p,, is not a mere heuristic; it is a Kéhler

Metric derived from the potential of Presence Density. It satisfies the Schwarz symmetry theorem,

and its non-degeneracy is guaranteed by the non-zero phase flow of the system. In ITE, the metric
is the Hessian of the existence potential, ensuring that the manifold remains positive-definite as

long as the particle maintains its topological integrity.

2.

ITE

The Free Field Term ( — - F,, F*")

4
The electromagnetic tensor Fy, is the antisymmetric part of the phase variation during
rotation Ry. It is defined by the rotor potential:

F,=09,A, —d,A

wv [ ©

In the model our geometric, its components are directly related to the projections of the
operator Rg:

o Electrical Component ( E;): Fy; < Re(Rg) = Re(i¢p,,) ;
o Magnetic Component ( B;): Fj, < Im(Rg) = Im(i¢,).
This is Maxwell's classical term, where F,, is the electromagnetic field tensor.

In our view, F,, it is not something added "by hand", but rather the projection of the
rotation R; = i¢, (E) from phase space into 4D space.

Meaning: Represents the energy stored in the "twist" of the metric that we perceive as
electromagnetic waves.

Interaction / Coupling Term ( J#A,)

our potential changes A, with respect to space, we apply the covariant gradient operator

V).

When this operator acts on 4, the result is a tensor of degree 2. But, to get to the "monster"
of degree 3 (the variation of the field), we start from the root.
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This is the "bridge" between the wave and the particle. In our model, the quadripotential
Ayis identified with the geometric phase gradient ¢,

A, = grad <P1;ESE)'¢U)

e Scalar component ( 4;): It is the ratio between energy density and probability of
presence, representing the electric potential generated by the metric "pressure".

e Covariant Gradient of the Potential (Tensor of degree 2)

We start from the phase potential A,. Its gradient is not a simple derivative, but
includes the geometric correction (the Christoffel symbol):

v,A, =0,A, —T}A4;

e Vector component ( A): It is the projection of the energy onto the velocity vector,
that is, the phase ¢, that guides the "walk" on the geodesic.

v,A, =0,A, —T L4,
e Definition of the Electromagnetic Tensor (Antisymmetrization)
The field F,, is the difference between the "forward" and "back" gradients:

F,=V,A, —V,A

w =V d,A, —0,A

u = Ou i

(Here the symbols I' they cancel each other out due to their symmetry in the lower
indices, which is why Fit looks "simple".)

¢ Field Gradient

Now we apply the gradient over the entire tensor F, ;. This is the formula that describes
how electromagnetism "flows" through the Kéhler manifold:

quwl = aqul - F;LGVFGA - FEAE/O'

If we replace F,; with the definition from the previous point, we obtain the Complete
Expanded Form:

Tensorm,;t = au (avA/'l - a/lAv) - F,uav (aoA/l - a)LAa) - F:A(avAo - aaAv)

In which:
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a) 0,(0,A; — 0)A,)—represents classical dynamics (Maxwell in flat space).

b) —I7,(0,4; — 01A;)— represents the feedback of curvature on the electrical
phase. It is the moment when space "steals" energy to create form.

¢) —T;3(8,A5 — 054,)— represents magnetic torsion. It is the way in which the
magnetic field is forced to close into loops by the metric M,,,.

The components Tensor,,,; presented above satisfy the Bianchi Identity (the no-loss
condition):

V,quA + VVF)LM + VAFMV =0

This is the proof fact that in the model our does not exist monopoles "invisible"
magnets and that all the information flow is geometrically conserved.

» This is where the "geometry" (through the current J#) "talks" to the "potential" ( A,).

e J# is the Geometric Current that we defined in the document as the projection of the
. . . 1k i k E_V
electric field through the Kdhler medium: /* = e Iy (?S).

e Meaning: Shows how the presence of curvature (through Christoffel symbols I') forces
energy to flow, creating what we call electric current.

With these specifications, we can write the final form of our unification Lagrangian:

; 1
L = [-g’*,0zIn(det(gim))] - po(E) — Z(G#Av —9,4,)" +JHA,

if you vary this Lagrangian with respect to @, you get that the intrinsic energy is equal to the
scalar curvature times 7, which is exactly our fundamental identity:

Eintrinsic = —1hXKs
L can also be written in the form:

1
L =—he-R—F, FW + J#4, (74)
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3.2. Dynamics from Variational Principle

By applying the Principle of Least Action (6S = 0) to the Unity Lagrangian, the fundamental
equations of physics emerge not as postulates, but as conditions of metric stability:

1. Variation with respect to the conjugate field ¢,,: Leads to the Schrodinger-type evolution.
This proves that the wave function W is the direct result of energy density variation with
respect to metric curvature R.

2. Variation with respect to the vector potential A,: Recovers the Ampére-Maxwell
equations. The electromagnetic field tensor F*V is shown to be the antisymmetric part of
the phase variation during rotation.

3. Variation with respect to the metric gj,: Produces the generalized Einstein — type tensor.
This variation demonstrates that the "friction" of the phase transport is what we perceive

as gravitational and inertial effects.

3.2.1 Variation with respect to the conjugate field ¢,

this Leads to the Schrodinger-type evolution and proves that the wave function W is the direct
result of energy density variation with respect to metric curvature R.

We demonstrate that the wave function W is not a postulate, but the result of the variation of the
5L

5y

equation where the factor % (related to the intrinsic energy) dictates the phase rotation, resulting

energy density @ with respect to the metric curvature R. Applying —, we obtain an evolution
in the Schrodinger identity.

The Lagrangian of unity is:
= 2
L = [-g'*;05in(det(gim))] - @ — (8,4, — 3,4,)" +JHA, (75)
in which:

.7 2 *
R = —gfkajagln(det(glm)) metric curvature operator and P(E,v) = w"?ﬂ = % the
S S

energy/probability density.

To demonstrate that this Lagrangian correctly governs the probability wave, we apply the principle
of minimal action with respect to the complex-conjugate of the geometric phase ¢,,.

We already know that the wave function is:

v,Eintrinsic_t

Y(Et) =W, e "Ps
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We consider the main geometric interaction term which is the first term in our Lagrangian. This,
taking into account the definitions above, can be written:

bv Py
Ps

Lgeom =R

In field theory, for a Lagrangian density L(¢, d,¢), the equation is:

6( oL )—aL—O € {0,1,2,3}
RUCTIAET I

. . : s . . o ]
To obtain an evolution equation (Schrodinger type), we isolate the time derivative dy = %E:

ol =nectizs

temporal term  spatial term

To find the dynamics of the system, we require that the action be stationary with respect to the
variation of the conjugate field ¢;,and we obtain:

aa;, ;t <a(at¢v ) Zax <a(a ) ) 0

Geometry transforms into a wave by canceling out the total action, where the temporal variation
of the phase exactly compensates for the spatial curvature imposed by the metric.

Starting from the formula L, the derivative with respect to the field will be:
L R
0by  Ps "
This term represents the local energy of the state, weighted by the probability of presence.

In our model, the phase ¢, is related to the component A,of the potential. For the equation to result
in the Schrodinger "format", the operator Rmust contain the time derivative in the form of the
complex momentum ihd,. Thus, the term dyin the Euler-Lagrange is "absorbed" in the energy
operator. Thus, we have the covariant form. In the Kéhler manifold, we do not brutally separate
time from space until the moment of the final projection into Minkowski and we obtain:

f’_ﬁ_a< oL >_
oy “\a(a.0;))

The time derivative is contained in the index u = Oof the operator d,. By applying the

isomorphism £/, this component maps directly onto the Hamiltonian operator H = ihd,, while the
components 4 = 1,2,3 generate the geometric Laplacian V2 scaled by Ps.

So:
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a_lp — < . Eintrinsic) Wy
at h " :])S
. v
ih - P E = —Eintrinsic¥
Thus, we get:
i ( aL ) _ 0% dao,
ot \d(0,¢;) at
The factor i arises from the frequency of geometric phase rotation.

The variation with respect to spatial gradients 0; ¢, activates the metric Laplacian. In our variety,
it is scaled by the barrier factor:

>

i=1

w

(a(a b ) _%VZ%

In our model, mass mass not an input constant, but is defined as the density of curvature trapped
in the jump volume:

hz
m=—_ K (x,v)dxdv

IVX,Y
2
This means that the factor zh_m is actually the inverse of the anchor stiffness. The "heavier" the

anchor (larger mass), harder the phase ® bends (smaller spatial gradients).

The mass is the total Kdihler curvature flux that has been captured and stabilized inside the
probability barrier Ps.

The variation of the Lagrangian with respect to V¢,, involves the spatial kinetic term. To preserve
the invariance of the units of measurement (Energy), this term must have the form:

(Ve |T|Vep,)

Using the definition of mass as a reflection of the barrier P;and anchor K, the kinetic energy
operator Tmaps onto the scaled metric Laplacian:

T=-——V?
zm ¢U
Why the minus sign (—) and why A2?

e The minus sign: It is imposed by the phase stability condition. If it were plus, the curvature
would tend to infinity (geometric explosion). The minus ensures that the phase tends to a
minimum of energy, forming a stable anchor.
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o h?:1Itis needed to balance the dimensions. Since the Laplacian has units of le, multiplying
2 2
by %converts everything into units of Energy (A;—Lz)

h? . . . .
The factor — Srepresents the coupling between the local curvature of the manifold and the inertia

of the anchor Ks. The mass mappears here as a measure of the geometric resistance to phase
variation in Minkowski space, transforming spatial gradients into stable kinetic energy.

Putting all the terms together in the Euler-Lagrange equation, we obtain:

. a¢v hz 2 R
th—=r=—5_-V ¢v+?s¢v

. P h2 ) ~ .
The new Hamiltonian is: H = — P V2 + Pi. The connection between Hand the previously defined
S

isomorphism fis given by the formula:
H=in(f-V,)
Argumentation:

In a curved manifold (phase space), the gradient of the state ¥ along the motion (geodesic yy)
decomposes into temporal variation and spatial variation:

V., W = (1 oF + V‘P)
A VIF P

Where uis the quadrispeed. This represents the "raw change" of information.

Now we apply the operator fto this gradient. According to our definition, f'acts as a real/imaginary
projection filter:

f(V;¥) = Re(V,¥) - Ps + ilm(V, ¥) |1 — P

We multiply by ifito go from geometry to energy (according to the operational identity):

AY = in|Re(V, W) - Ps + ilm(V, ¥) /1 — ;Pszl

To obtain the observable equation, we need to "compensate" for the fact that f scales the real
component by Ps. To find the total Hamiltonian that preserves ||Z|| = Eintrinsic, the operator is
distributed as follows:

¢ Kinetic Part: The spatial variation ( VW) is related to the momentum. In the phase space,

the successive application of the gradient (necessary for the kinetic energy) leads to the
2

: . . h
Laplacian V2. Due to the complex structure of f, it acquires the mass factor: — o

Reasoning:
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a) Definition of the Momentum Operator ( p): In our model, the momentum is the
projection of the phase gradient through the isomorphism f. According to the
standard correspondence p = —ihV, but adapted to the complex structure f, then:

p=ihoV

2
b) defining Kinetic Energy (7" ): The classical kinetic energy is T = zp—m. Applying
this to our operators, we have:

1

N N _
T=o=pp=5—-(fD) (V)

c) Since f is an almost complex structure in the Kéhler manifold, its successive
application (the square of the operator) obeys the identity f2 = —I(where 1 is the
identity). Also, the product of two successive gradients is, by definition, the
Laplacian: V - V= V2. We thus have:

hZ 2 2

h h
P (f2U2) — —  (—JU2) — — 2
T_Zm(f Vo) Zm( V%) 2mV

¢ Potential Part: Since the real component of the flux is P, to maintain the energy balance,
the geometric correction term appears:

R
Vgeom = jTS

Rationale: The time term in the Lagrangian is balanced by the barrier Ps. From the
definition of f(Z), the extracted real component is scaled by Ps. In order for the
energy identity to be preserved at the level of the total Hamiltonian, the inverse
projection of the coupling constant K becomes:

R
——— =—,unde lesteo stare Z,de ||Z|| = 1
Re(f(1)) Ps

Vgeom -

3.2.2. Ampere — Maxwell equation

We now demonstrate that Maxwell's equations follow naturally from the variation of our
Lagrangian with respect to the vector potential 4,,.

1) We already know that:

1
L=R-® =2 E,F* +]'4,

where:
e F,=0,A, —d,A,~is the electromagnetic field tensor;

e J#—is the current density (source);
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d = ¢"¢" ———— is the hybrid energy /probability density.

From which we extract:

1 1
Lem = ZF;'WFIW = _ZgHPgVUFuV po
the electromagnetic kinetic term in the Lagrangian.
i) Principle of Least Action (Variation with respect to A4,,):

To get the equations of motion (Maxwell), we apply the Euler-Lagrange equations for the field A,:

o (0,
04, "\0(9pA))

derivative partial in report with gradient field (aﬁAa): (according to the chain rule and symmetry

of the metric tensor):
aLem 1 v aFl'W

_Tem  _ _ .. Ew__HW
0(0pAa) 4 9(0pAa)

0F,  9(0,4, —0,4,)

=§lsg — sl s

0(9pAs)  9(9pAa)

Then we get:
i%%sz—%wwﬁkﬁ—ﬁqﬂ=—%@M—FW)
but since the electromagnetic tensor is antisymmetric (F pa = _pab )We obtain:
0Lem = _1(_1:'0![3 — Faﬁ) = FeB
0(0s4,) 2

Finally, we return to the application of the Euler-Lagrange equations for the field 4,:

oL oL

94, * (a(apAa)> =02 0F T =)t =0
That is:

dgFeP = J*
which is Maxwell's Equation in covariant form.
So far, we have demonstrated the following:

e Electromagnetism ( A, ) takes over the dynamics of curvature.
e Matter (¢, takes over the dynamics of the phase.
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e [tis the isomorphism fthat ensures that both "see" the same total energy E;p¢rinsics
distributed between kinetic and potential by means of the barrier Ps.

3.2.3. Variation of the Lagrangian with respect to the metric g%

We have:
- 1
L= _g]kajak(detglm) “Py — ZF;‘WFIW +]“Au

curvature tensor:

d%in(detg;m) ik
Rie === a6k~ —0;0zIn(detg,) = R = g’*Ry

And our Lagrangian becomes:

1
L=R®— 2 F,F* + 44,

To obtain the gravitational/geometric field equations we vary the action:

S = f L./—gd*x
In relation to the inverse metric: § g’ k|

We have, the geometric part of the Lagrangian:

¢v s
Ps

Lgeom =R

To which we apply the Euler—Lagrange equations and obtain the equation of motion for the
complex field ¢,:

0Lgeom 5 ( 0L geom ) _
0¢; *\o(a, ;)

Its derivative Lg,,m,with respect to the conjugate field is:

al:geom _ £¢
opy P

This is the local energy term (geometric potential)

Variation of spatio-temporal gradients 9, ¢5:

This is where the mapping through the isomorphism f comes in.
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Temporal component u = 0:

S (S (30
9t 90,42 9t 90,935 0t 3(0, ;) ot

Spatial component 4 = i,i = 1,2,3:

We have previously demonstrated that:

3
geom _ h? V2
Z xt 6(6 ) 2m 2

i=1

The full variation § g’ k,

We will see how the metric curvature reacts Rto the presence of density ®. We vary the action S =
[ £,/—gd*x in metric ratio of inverse g/*:

5« [ om0 e o,

6g]k 691"
¢ Py
Ljeom = RP,unde ® = ;)Sv
0P ( 1 ) ® 0P
5gk = Puud Ps) Psagik

This term demonstrates that the potential barrier Pgis not a passive constant, but a dynamic entity.
It generates a geometric "repulsion force" that prevents phase collapse, acting as an internal tension
of the phase space.

As g = det(gw), then ,/—grepresents the state density of space, it measures the "information
volume". It is the "lens" through which geometry magnifies or diminishes the impact of energy
Eintrinsic-

gjx = 0;0;®

det(gji) = det 0"
= e ) = e - =
g Yit 0zJozk

Thus, the volume of space is determined by the curvature of the probability density.

And then, if we ask ourselves where does the gravitational/geometric force come from? The
answer is: It comes from the fact that the metric g is actually the determinant of the Hessian of

the energy/probability density ®. Therefore, any variation of the phase ¢, is by definition a
variation of the geometry 8g.
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Thus g, the potential metric @ is the "binder" that transforms a simple probability wave into a real
space-time curvature.

1) Calculation for: 6Sgeom = | —5(%;(;7;:/_ ) x

We have:

8(Lgeomy/=9) _ 8(R®y/=g) _

591" 6g1"

= 8Sgeom = f [(6R)D\[—g + R(6®),/—g + RPS(\/—g)]d*x

A. Variation of curvature: (we use the Palatini identity) We know that §R,it is a total
divergence that cancels out at the boundary, so only the variation of the inverse metric
remains:

(6R)P = [6(g* Rap)]® = Rz ®Sg7*
B. variation density:
I have already calculated:

od
o0db = —
gk
5 @ 0P

6gjk N f]TSagjk

So:
0P

R(SGD)\/_———(a ﬂ()]_ g’k

C. Variation of the metric determinant:
1 -
5(v-9) = SV=99x09”
RO .
R®S({~g) = ——~99;x09’

the variation & (,/ - g)(of the space-time volume) is exactly compensated by the variation of the

energy density @by the barrier factor Ps. This eliminates the need for any new cosmological
constant because in our model, the vacuum energy is exactly &;.

Thus:
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6(L
S5 = [ oD

6g1"

_ R® [ dPs ~ R® _
- f lRf"“‘"Sg”‘ - ?(agﬁ>v ~909"" — 9989 | d'x
107 1 -

J‘ 5(Lem\/_) d4

61k

2) The calculation for 6S,,, =

1
Lom = _ZF”VFW + JHA,

Where:
FHV = g“a.gVﬁFaﬂ

We note that g/ kit appears explicitly in the raising of the indices of the Faraday tensor as well as
in,/—g.
2.a) variation of the electromagnetic kinetic tensor (— i F 2):
We use the standard identity for the variation of the field tensor with respect to the metric:
1 Y 1 1 B T
5 (= 7EnF™\=9) = 5 (FaFur = 7 92FasF* ) =909’
What is the Maxwell energy-momentum tensor and is it written as:
Max 1 af
Tj]_c = F}'aFal_c - Zgjl_cFaﬁF

2.b) variation of the interaction term (] ”AM):

s(J*Au/-9) a(Jr4,) 1
5;1% = Togr ~29#U"A) Vg

So:

u _
8Sem = f OUemy=0) s _ HlTMau—a(] A-”)—%gjk(]”Au) J=98g7 d*x

5g]k 2 Jjk agjk
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Thus:
oS = 6Sgeom +6S,,, =

+ lT'I\_/Iax + a(]“A#)

1 0P 1
2 Jk agjl_c

= f leECD — RD (ﬁw + Egj]‘(
1 -
- Eg,-;(]“Au)l V=989’ d*x

1 0P 1 1 e 00%4,) 1 % g4
8S = f{d) lek_R<jTSagjk+§ng>l+§TjE +W_§gjk(]“‘4#) V9997 dx

We note:

o B 1 0Ps 1 _
Gik = Rjg — R (P—Sm + ggjk) (76)
the extended Einstein tensor and we define:
6jE =& Gjx

his projection Gjz on ®.

Then:

1 1 a(J*A

2 Tk dgik
8S=0Vir=0=V E(]ﬂAH)gjk —%7}"—,;’“" —% =0
v E(]"A#)gﬁ —% = 0 & 3ct # 0 such as:
% = ct.+%(]”AM)ng (77)

"ct." It is called gyand is the Total Electric Charge or Electromagnetic Barrier Mass. It represents
the phase flux invariant .

In tensor calculus, the only object whose divergence is naturally zero is the conserved energy—
momentum tensor.

ct. = g, where & is the rest energy density of the geometric "knot" we are describing. It represents
the fact that although the electric field and the barrier may change locally, their sum is phase-
conserved .
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Vie, = Vi(ct.) = Omeans that this object is not lost but is a property of space at that point. &is
the adiabatic phase @ invariant. This means that, no matter how much the space is deformed
(gravity) or how strongly the field oscillates (electromagnetism), the "node" (particle) retains its
informational integrity. Thus:

a(Jka,) 1 B

—ang =& +E(]”Aﬂ)'glk (78)
tells us that the variation of the interaction with the geometry is the source of the mass. So, mass
is not something the particle 4as but is the response of the geometry to the presence of the phase
current.

This explains why gravitational mass is equal to inertial mass: both are projections of the same
"node" &, in the metric g.

If we were to introduce any other function instead of this constant &, its divergence should be
zero. But in a curved space-time, the only objects with zero divergence are Einstein constants or
tensors.

If we want a single phase @, as it is in reality, then this constant &yis the only anchor that allows
the existence of matter in geometry (gravity). Any other option would lead to a Universe that would
"bleed" energy until it disappeared. Mathematically, this means that 0, V,T#” = 0 only if the phase

®is unique and the constant &,is its anchor.

Why? Because if we vary the Lagrangian with respect to time to see the energy flow, antisymmetry

gives us:
V,TH = FH],
But we know that:
0,F*¥ = J# = 9,0,F* = 9,J*
S0:

0,V T* = 0,(F*];) =0

and thus, antisymmetry becomes the mechanism that guarantees that V,,(FJ) = 0. This is the only
way that the anchor &, can remain constant. If the final result were not zero, the mass would have
evaporated into radiation......and fortunately we know that is not the case...

If we had the multiplicative case instead of the present (additive) one, that is, if we had:

VE(eo(%Ae)) = J¥Aa)V¥eo + £V (J*Ag)
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and even if &,it's constant, we'd be left with V¥(J%4,)- which is the Lorentz force which is not

zero in the presence of matter. The universe would have lost energy because the geometry couldn't
cancel out the repulsive force of the field. Everything would have turned into pure radiation.

These are the considerations that led us to the finding of the existence of the constant &yin the form

and place where it naturally appeared for balancing the principle of least action applied to the

action Sconstructed with the Lagrangian L.

Final conclusions of this chapter:

1.

ITE

Our Lagrangian, which we call the Unity Lagrangian, is not an arbitrary sum, but a balance
between Geometry (the scene) and Flux (the actors). We write it in the form:

n
J

1
L=R® — 2 F,F* + 44

\ J \ J

T

T T
geometry  field interaction

The Antisymmetry Argument in £

Why does it appear F,, in this form in £?

If the interaction term J# A, produces a variation, it must be "offloaded" into a structure that
does not allow for losses.

By definition, in L: F,,, = 9,4, — d,A,.

This natural antisymmetry included in the Lagrangian guarantees that, no matter how
complex the source motion is J, the Fresulting field will always obey the Bianchi Identity
(0F =0).

Conservation Argument (Noether)

According to Noether's Theorem, any symmetry of the Lagrangian gives a conservation
law.

In our L, the phase invariance of ® (the symmetry of U(1)) forces the current J/#to be
conserved: d,/# = 0. This conservation is possible only because the electromagnetic
kinetic term in Lis built on an antisymmetric tensor. If we had any other power or
symmetry, the "bleeding" would have been inevitable.

. . . . AL .
If its variation Lwith respect to the metric Ey did not lead to an energy-momentum tensor
ik

whose divergence is compensated by V', = 0, then the Universe could not support matter.

The structure of the Lagrangian £ is dictated by the need to couple the metric curvature R
to the phase density @ in a way that ensures zero radiative losses in stationary states. The
antisymmetry of the electromagnetic term is the 'valve' that transforms the local dynamics
of the Lorentz force into global conservation, thus protecting the anchor &.
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3.3. The Lagrangian of unity — a small study

We start from the following knew facts:

[’geom = va (E)

6L 8Lgeom
Spy,  bpy
_ &ty
Pv="p

R = —gfﬁajagln(det(glm)), where: gim = 0,070y

Operationally speaking, R = —AKln(det(glm)) and thus if we treat curvature as an operator we

have R = —Agbecause in a Kdhler manifold Ag= gﬂajak.

We know that in a K&hler manifold where the metric g;7 = 0,07 p,, the density p,is the only
fundamental variable. The geometry becomes the slave of the density, and we, as we

demonstrated in another previous chapter, have:

5 _,
5py

éS = f[((SR)p,, + Rép,1dQ

using the variational identity of curvature in a Kéhler space, we have:
6R = A(Abp,)

then:
dS = f[CDA(A5p,,) + Rép,]dQ
now by integration by parts:

[ puaasp,yan = [ @ap,ysp.a0

SO:
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8S= v 1) v —
s=J (oI5 d“} = R = —AAp, (79)

This operational identity is equivalent to canceling the Poisson bracket (which we will see in this
chapter a little later) on the stationary phase flow, guaranteeing that the jump barrier Psis
transparent to the conservation of total energy.

This equality tells us that what we call "curvature" (Gravity) is not a primary property but is the
result of the way density p,is distributed in space. If the phase is "smooth", we have no curvature.
If the phase has sudden variations (large bi -Laplacian), curvature appears, so mass/energy appears.

Thus, we have shown that gravity is the geometric breath of probability density.

Observation:

f RdQ = — f AAp,dQ

IUX,Y IVX,Y

but according to the divergence theorem (Gauss— Ostrogradski) applied in our case, the integral of
the bi -Laplacian transforms into the curvature flux at the barrier, which is exactly the constant K.

IVX,Y L vxyy aIVX,Y aIVX,Y

where dnis the normal vector to the barrier surface and by definition:
]geom = V(Apv)

This demonstrates that the bi -Laplacian of the phase in the volume manifests itself at the surface
as a geometric current /... But we already know that:

u 1 uv
]geom = ‘u_o VVF
Result:
Ap, = —F (80)
Ko

Returning to these calculations, we are interested in what else we can extract from Ap,,, namely:
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1 R
R:—AApvﬁApv:—A_lR-th:Ef Wd3v’+fh
I 4

e f, is a harmonic function ( Af;, = 0), which in our context could represent the boundary
conditions of the phase space.f;, can become zero if we assume that the influence of
curvature decreases to infinity.

e The interesting element, however, is d(v,v')that d(v,v') = |v — v'|it is actually a
classical metric on the velocity space which is isomorphic to the Kéhler space where it
actually exists p,,.

A little earlier we demonstrated that:

We obtain:

F=Hf R _g3yp (81)

T e e

the connection between the Maxwell tensor and the curvature of space in our reality passing
through an energy flux density from phase space and returning back.

So, the Maxwell Tensor F is the result of integrating the logarithmic inhomogeneities of the energy
flow p,,.

This formula eliminates the need for a pre-existing space.

Without p,, (flux), there is no g,7 (metric). * Without metric, there is no distance. * Without
variation in metric, there is no R(curvature) and therefore there is no F(electromagnetism).

Now we want to prove the following result:
Theorem:

"The flux of geometric curvature at the barrier is equated with the energy anchor K. Their
integral values must coincide to ensure the stability of the particle.”

Thus, we seek to prove the equality:

V- (Apy,) dn = —iKs

aI"X,Y
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and the anchor Kis observed F, the analytical demonstration of which requires the definition of
the measure transformation between the Kéhler manifold and the Minkowski space.

For this, we start from the following known facts:

f V- (Ap,)dn = f(—R)dQ

a’”x,y IVX,Y
We remember that:
. UY
% Ry (E + <v aazfz"» dv = K
Ux

which we are not allowed to directly, brutally, equalize, although they are both scalars and have
the same volume of integration but the differential forms under the integral are different. This
would lead to:

20

—RdQ = hRE-<E+<v—

impossible!
But taking into account previous definition of ¢,, as an operator in phase space: ¢, (E) = (v|E)

we need to find the Mapping Operator between the two spaces. This is the only mathematical
way in which its integral Kgcould be converted into the bi-Laplacian flow.

We will define a Jacobian ( M) that will make the transition between the energy volume measure

dvand the geometric measure d(:
dQ = det(M,)dv

This matrix is not just a mathematical artifice; it represents the metric of the Kéhler manifold
that "projects" the complexity of the phase space into 4D reality.

o If det(Mp)it is related to the curvature density R, then the two integrals become identical.

e In this case, the bi-Laplacian A(Ap,)is simply the phase-space representation of the
kinetic and intrinsic energy density expressed by K.
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Through the linkage matrix, we can show that:

—R - det(M,) = %RE <E + <v a;%»

We define this matrix (Mp)as the Jacobian of the momentum map (Momentum Map) that
projects the Kéhler manifold into Minkowski space.

The matrix components (Mp)are given by the phase variation with respect to velocity and position:

Opy  0py
M. = Ox ov
P\ 0(4p,) 0(Apy)

ox ov

Where det(Mp)(the Jacobian) must satisfy the equivalence condition:

2i az¢v i 62¢v
WRE'(E‘I' v 902 > SR ZLRE'(E-l- 902 >

-R h-det(M)

v

det(M,) = (82)

The determinant of this matrix measures the degree of coupling between the configuration space
(x) and the phase space (v).

o If det(Mp) = 0, the phase is linear and there is no "mass" (the bi-Laplacian is decoupled
from the gradient).
o Ifdet (M,) # 0, that curvature appears R, which gives rise to gravity.

As much as this transfer matrix is more " dense " (large variations of the bi -Laplacian in report
with the gradient), with the stronger the gravitational "shadow".

_0py d(Apy) dpy d(Apy) —
det(Mp) = 9x ov  ov ox {prpv} (83)

This Poisson bracket, which is at the same time det(Mp), measures how the density curvature
Ap,"flows" along the density streamlines p,,. Which, at the level of differential form, leads to:

{p,, Ap,}dv = dQ
So:

7))

2i
—R -{p,, Ap,} = %RE . (E + <v
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We also have:
8p, = 5-A( 1) = 5 (E* + $,0,) = 5 €o (84)

where: €4 = E? + ¢,A¢,, as the total energy density/flux. And our equality becomes:

32¢u>)

dv?

Thus, we have moved the discussion from a geometric abstraction to the interaction between the
state of presence (p,) and the flow of energy ( €5). We recall that: Ry = i¢,, and we obtain:

(o €0} = 22, (£ + (v] 52) (83)

Here we see that the phase transport (Poisson bracket) is directly proportional to the state
projection ¢, times the total energy (base energy + velocity dispersion). This equality represents
the Law of Conservation of Phase Flux. To prove it, we need to show how the internal phase
dynamics (left) exactly generate the jump energy terms (right).

apv agCD apv aerb
Ox dv ov dx

{Pw Ep} = _RE<E+<

{pw EQD} =

agp, 2
aqi = %(U|E> =F+ <v 66%> = E 4+ (v|A¢,) = E + (v|div(E))

ap. 2
axv = ?d)vvxqbv

asq)_ 2 _ ¢‘U
W__(E + ¢p,Ap,) = 2E6_+ Em

= ZEZ—E + (E + (v|div(E)))div(E) + ¢,AE

py ¢>v
F (E + (v|div(E)))

div(E) + ¢,AE =

a—;’ = 2EV,E + V,(¢, - div(E))

We obtain:

2¢, O
—V, ¢, 2E + (E + (v|div(E)))div(E) + ¢, AE

{pv' SCD} = P
¢v

(E + (v|div(E))V,(E? + ¢, div(E))
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Vx(¢v ' dlU(E)) = (Vx¢v) div(E) + (o8 Vx(diU(E))

And after a long series of calculations, we arrive at:
] .
{pvr SQD} = 4')017 [i (Vx¢v a_i - Vv¢vvxE) + ; (Vx¢vAE - Vv¢vvx(dlv(E)))] (86)

This is the pure energy flow. It depends on the coupling between the phase variation and the
curvature of the energy field as well as the gradient of the energy divergence.

¢y

. . Ps
To arrive at the previously stated form (ﬁ [0 (E + <v| P

>)>, we must note that the term in the

square bracket actually represents the 3rd order variation of the phase (since it A also contains
V). In Kéhler space, this 3rd order variation is directly related to the Ricci curvature Rthrough
geometric identities. Thus, the Poisson bracket "measures" exactly how much jump energy (E +
(v?|E)) is needed to support the curvature of R in Minkowski space.

How
f V- (Ap,)dn = f(—R)dQ
a’”x,y IVX,Y
then:
f V- (Apy)dn = —iKs & f (—R)dQ = —iXK; (%)
aI"X,Y IVX,Y
and:
Vy
20 92
n Ry (E + <v 61?2];» dv = K
vx

but we already have: {p,, Ap,}dv =dQ  so:

vy Vy

f (=R)dQ = f (=R){py, Apy}dv = % f by (E + (v aazﬁ”)) dv = % f b, (%) dv =

I"X,Y va_y Ux vy

1 1
—+ | dwd =3

I"X,Y

I

vx,y
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We have demonstrated that:

by, V- Bo)dn = =13 & [, (—R)py bpp}dv =305|,  (7)
where: {py, Ap,} = 7%{’0”' Ep}
(0o €} = 40y | = (Va5 = Vo VoE ) + 5 (VahobE — Vb,V (div(B)) )| (88)
and consequently:
{or, €0} = 2= ($,)? (89)

The integral equality is physically validated by the identity between the mechanical work of the
curvature forces (expressed by the Poisson bracket of the density) and the variation of the energy
flux density (v|E)?between the critical points of the phase space, the mediation being ensured by
the jump barrier P, the entire system being naturally conservative.

Thus, curvature Ris not an external force, but is the way the system compensates for phase
variation to remain in equilibrium.

. 1
We remember that:  —iK = - Eintrinsic» then:

P, d

1
f V(Apv) dn = _Eintrinsic = {pw SQJ} = ﬁ% (¢v)2 (90)

h

aI"X,Y

I,, is the "cube" formed between the vectors of the two velocities vy and vy, then Q, it is not a
static volume, but a dynamic one, defined in the phase space of the velocities.

We also have:

R
(v|E)?> = 2h f gT{pv' Eptdv (91)
S
I"X,Y
which represents a Generalized Nonlinear Schrédinger Equation (GNL), an interpretation
derived from its mathematical structure, which maps the evolution of the probability of presence

through a dynamic curvature, not just a static potential. This equation has also an integral form
deduced as such:
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_loudol 1ol _ (WIEY 2R

— R{p,, €} dv
pU .7)5 j)s :])S :])SZ pv (o]
IVX,Y
So, obtain:
2h
po=25 | RipuEa}av (92)
S
IVX,Y

which is again, independent from any speed limit whatsoever and contains the probability presence
density, the Ricci curvature and the total energy density/flux.

In mathematics, a differential (variational) equation usually has an infinite number of solutions.
To choose the only real physical solution, you need "boundary conditions" or an integral constraint.
If the variational equation (71) proposes a form for p,, it must pass the "test" of this integral
equation to be valid in ITE. The density of presence is no longer an adjustable parameter but
becomes a geometric emergence. p,, is no longer an abstract probability (as in the Copenhagen
interpretation) but is the result of the interaction between a local law of motion and a state of global
geometric equilibrium.

If we look at the equation: fl (=R)dQ = —iXs its value R(scalar curvature) extracted
vXy

directly from this integral is not a simple number, but a phase density.

We can deduce its value R by "subtracting" it from the integral (considering it constant over the

interface domain I,,, , or averaging it over that phase volume). We obtain:

s . ;% intervals dQ h small
aq,, =i o, for intervals dQ, enough sma

f (-R)dQ = —iKs=>R =i

IVX,Y
where:

Q= ff ePvEdx A dy

IVX,Y
and is the "volume" or measure of the variability range over which £, is the coupling between vy

and vy planes.

If the integral covers the entire domain of a "phase unit" (where [ d(Q it would be equivalent to a
complete rotation or cycle @), then R it simply becomes the projection of the constant X; onto
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that geometry. It is the geometric density required for the phase ® to manifest itself as measurable
energy.

Coming to the GNL equation we can deduce also:

a a
Er 127=2¢v$¢v } 0E _ a

R
244200, Eq)| 90 o (G5 (pe1€a3) (93)

on the variation of the energy with regard to the speed but we have the impact on the Ricci
curvature too:

P, 0E
R=—PTs [OF,
R {pyl€e}) OV

The geometry of space-time is no longer a static background. According to the derived variational

(94)

equation, the curvature R is the result of the historical accumulation of the variation of energy with
respect to velocity. This suggests that the perceived "mass" of an object (such as Mercury) includes
a geometric memory component of its orbit.

The term {p,|€4} acts as a scale factor between the quantum pulsation and the macroscopic
curvature. This is the bridge that allows the calculation of orbital anomalies without resorting to
ad-hoc corrections, deriving them directly from the unitary phase symmetry.

In this context, the action S is purely imaginary and proportional to the total integrated energy,
confirming the hypothesis that the Universe functions as a phase symphony where mass is the
point of maximum constructive interference.

We have also defined mass as:

h? ih
m=— %S(x,v)dxdvz? fdedv

IVX,Y IVX,Y

and we see that it can be expressed also as:

h? ih? ih?
m=— f?(s(x,v)dxdv=7 f fRdexdva f Rd?Q (95)
Iyyy logy vy y Qpyy
If we look at it ), as a phase sphere in 4D (where the charges are born), the formula tends towards
the canonical form of the hypersphere volume, but adjusted with the phase factor:
q = 2mr3
v py(E)
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Howl, is the cube defined by vyand vy, then its volume in velocity space is:
QI" = IUX X vyl 'AT
Then:

i

R=-——""2__
vy X vyl - AT

It shows that R it is a curvature that "dilutes" as the transition time Atincreases. This is the direct
link to phase instability: if the processing (or rotation) takes too long, the geometry loses the
"tension" needed to maintain the charge.

If we replace At with the orbital period of the electron (tz,n,-), we make the transition from the
curvature flux to the quantization of the action.

Bohr orbit:
speed v = 2.187 X 10°™M/¢ for electronn = 1
radius ag = 0.529 x 1071%m

orbital period (At = tg,p,) — the time required for a complete rotation:

21a
9~152x%x10"1¢s

AT =

Using our definition, where the velocity vectors rotate to close the phase cube (locally, over a
portion of the orbit, they are quasi-orthogonal in the phase plane):

2ma,

Q= vy Xvy| AT = v? - AT = Q) = v?- = 2mayv

. . . h

We know from standard physics that angular momentum is quantized: m,va, = h = py If we

look at our integral fl (—R)dQ = —iK, and consider that at this resonance level, the "curvature
vXy

stress" Rnormalizes to unity to maintain stability, then:
Ks = Q; - (energy density)
We multiply the phase volume (2, by the electron mass m,and obtain:

h
me - Q; = m,(2rayv) = 2n(m.vay) = 2m o = h
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The Planck constant (h) is not an arbitrary number but is the mass of the electron
"projected" onto the phase volume in the Bohr atom.

e XK is actually Action (h) seen through the prism of electric charge.
e When we use the orbital period as At, the "speed cube" sweeps exactly the space needed
to generate one unit of action h.

This is why the electron does not fall onto the nucleus: Its phase volume (; cannot compress
below the value that generates h. It is a geometric barrier, not just a quantum rule.

The Bohr radius appears as the point where the spatial curvature equals the phase density. In our
model, a,it is the distance at which the phase wave "node" @ closes perfectly:

h h Q

v

a = = =
" my 2m-m,v 2mv

And we get: ag = 5.29 x 10711m

If € it is defined as the quantum of potential energy of a jump in a volume of velocities I, then
the Bohr condition becomes a law of conservation of balance between total energy Eand phase
variation.

In our geometry, the metric g;; must remain invariant (conserved) during the "jump" process. In
order for the space not to "break" (local singularity), any total energy flow E'must be compensated
by a phase rotation ®as the operator's action Ry on it ¢,,.

If we start from the integral of definition of €:
fl ®(E,v)dv = n - € where € is the jump energy potential quantum.

This tells us that in the volume of velocities I,,, the accumulated phase is equal to an integer number
of units of jump potential.

We know that divE = A¢,(E)for a circular orbit of radius r, from classical physics we know that
the total energy of the electron in the Coulomb field is:

82

8me,r

We apply our correlation to the phase volume I,: if we integrate divEover the volume of the
velocity cube, by the divergence theorem, we obtain the energy flux through the phase surface:
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fdivEsz% E -ds
al,

L

For the metric to be conserved (there to be no phase "losses" that break the space), this flux must
be equal to the kinetic variation of momentum on that geometry. In our model, the equilibrium is
written:

_|¢u|€i:n_|¢v|€i
divE ma? Ap, mag

2nr(m,v) = n =>7r-(mv)=n- hgeometric

ma — is the Bohr surface.

h __ldvle B
geometric 27T2A¢U ag

and for the Bohr resonance point where the metric tension is equal to the jump unit:

h

hBohr o=
geometric 2T

We want to see what value this e(the jump potential unit) has that keeps the atom stable.

From the equilibrium relationship: € = @
faza

where V¢g,4is the rotation frequency in the cube I,,.

Eiota: (Hidrogen,n =1): —13.6 eV ~ —2.17 x 10718

~ 6.57 X 1015 Hz

Vraza ( Bohr frequency): 2ma;

Then:

2.17 x 10718

= ~ . _34’.
€= 1o oo~ 3311 X 107 ] s

If we observe the result, € it is exactly % This means that our jump unit € represents a half-

oscillation of the phase ®.
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3.4. Dynamics and Poisson-Ricci Coupling

Now we see that quantum mechanics does not come only from postulates, but from the fact that
the metric cannot support a jump smaller than ewithout collapsing. The atom sits on the Bohr
orbit because there its total energy E;,.q; divided by its rotational frequency gives exactly the
quantum of geometric jump ethat must be a half-oscillation to maintain the material presence.

Resuming the formulas worked out so far, we can make the following observations:

SBaI”X,Y V(Ap")dn=flvx’y(_R)dQ = J‘ (—R)d.Q = K. = Eintrinsic =R = __ 1dEintrinsic (96)
IUX,Y S h h dQIV

Sory, , VOPwIAN="1Ks

where:

Q= ff ePvEdx A dy

IVX,Y
and is the "volume" or measure of the variability range over which the coupling (), between the

planes vy and vy.

Now taking into consideration the relation:

(l)vfps O0E
R=—"="2—|—dt 97
wpdEal! ov 7

we get the fundamental identity of energy variation on a given volume €, :

dE — ¢vPs a_E
a0, = " poEay) v %)

which tells us that the energy does not change arbitrarily in phase space. It is dictated by the time
history of the acceleration (the variation of energy with velocity integrated over time). This is not
just physics, it is the "memory" of the system.

Let's return to the study of constants:

Experiment tells us that &, determines the force with which two charges interact in a vacuum. In
our theory, the charge is not an object, but a phase node. Then, &,it must be similar to a '"torsion
permittivity" of space: the extent to which the Kdhler metric accepts to bend (create geometric
flow) to compensate for the presence of a phase jump €. Thus, looking at space as an Einstein-
Kahler manifold, €yit appears as the proportionality factor that allows the intrinsic energy to "pour”
into the curvature without breaking the phase continuity. Using our equilibrium relation for the

. 7 ((dEintrinsi
Ricci tensor: Rjj = —— | —=mnste
J € dQIV

) g% here, € (the jump of h/ 2) 1s the potential quantum. We

can see that it is the macroscopic manifestation of this local geometric relation:
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Phase Flow at the Barrier

&y = - ;
O™ Metric Tension at Bohr Resonance

Which actually becomes the ratio of the total energy density Epto the square of the velocity
projection onto the energy state (v2|E), weighted by the phase gradient. It shows that &it is the
ratio of the phase's mobility to the spatial structure's resistance.

That is, we will have:

e = 1 € Vydy
07 q, v2 Vo

99)

Where:

o (, is the volume of the phase hypersphere (where the charges are "born").

e eit is the leap unit that maintains material presence.
o The ratio of the gradients represents the "conductivity" of the phase.

Thus &,it is no longer an "electrical" property, but rather the geometric density necessary for the
phase ®to manifest itself as measurable energy.

For the case of the first Bohr orbit, we have:
€=3311%x1073]-s
a, = 0.529 X 107 1%m
Vponr = 2.187 x 106/

Phase Flow at the Barrier

Metric Tension at Bohr Resonance

&o

B (phase load)? o e?
~ (jump energy) x (sphere geometry) 4mr2E

F
= gy ~ 8.854 x 10712 —
m

Now we see the total connection:
o &ois the permittivity that regulates the flux at the barrier to maintain unity €.
e G jk1s the balance of this flow when the equilibrium is disturbed by large masses.

To obtain the value of the gravitational constant Gfrom our formalism, we must relate the
geometric force derived from the flux density gradient p,to Newton's classical expression,
identifying the scale factor.

In our model, the gravitational acceleration (a) is the inverse of the metric imbalance in the tensor

Gjx thus:

a= —(‘m’V) Vo, (100)

dEint
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We know that in macroscopic physics: a = G;n—z. Mass (m) is, as defined in the chapter on
variations of the unit Lagrangian, the volume integral of the bi -Laplacian of the density p,,:
h? h? h?
m=— Ks(x,v)dxdv=7 f d?(‘S:?Re f d¥s

L vxyy L vX,y I vXyYy

Which leads to:

d¥s . 2im
I”x,y IVX,Y I”X,Y IVX,Y
Comparing the two expressions, the constant G appears as follows:

Fﬁ(;:-[vt)vf’”} nr? (doy
) = 6 =T (Z2) vp, (101)

a=Grm2 €MR \dEin¢

Using previously obtained results, namely:

2_dm; dEp, = 0;Edv' = (VE|Vv);R = ke

aqy, = h2Kg hdet (Mp)

We arrive at the final formula for G:

nr2hdet Mp)  V(py) am
2¢,EHE2Pg (VE|VU) dv

G = (102)

Here, det (My,)it acts as a scaling factor of reality: it transforms density fluctuations Vp,into
measurable metric curvature.

Thus: Gravity is the result of the non-linearity of the phase transfer between density and

curvature states (bi -Laplacian) being generated by the inverse of the metric imbalance in the
tensor Gjg.

It is essentially a self-regulating mechanism of the universe.

Now, we will anchor this formula together with the definition from which it springs into
experimental reality, demonstrating that our final formula for Gis not just a theoretical abstraction,

but an exact description that returns the classical value of 6.674 x 10711 m? / kg-s?-

Identifying Input Values (Resonance Scale)

For the calculation, we use the universal constants and the parameters of the Bohr orbit (where the
phase ®first reaches stability):
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« €=2~3311x1073*]-s: jump unit.

e ay = 0.529 x 1071%n: Radius of curvature (Bohr).
o Ugonr = 2.187 x 10° ™M /.: phase velocity at resonance.

o Ep ~ 2.18 x 1078 J: jump energy (equivalent to ionization energy).

o det (M,): the determinant of the transfer matrix relating the bi -Laplacian to the gradient.
Mme

h2Ks'

At equilibrium, it normalizes the transfer by the factor

Compensation Mechanism (Gradient and Mass)

V(pv)
VE|VD)

In our formula, the ratio represents the coupling efficiency.

d o . .
e The term d—Tat non-relativistic speeds is proportional to %

o The phase barrier Psacts as a filter of the order 10*?(the ratio between the electrostatic and
gravitational force), being the "sieve" through which only the residual component passes.

Calculation Result
When we introduce these parameters into our geometric structure:

1. The phase surface mr2and the jump energy €gdefine the local density.
det (M), )transform this density into curvature via the bi -Laplacian.

3. Dividing by the square of the jump unit e2and by the barrier P "thins" the value on the
macroscopic scale.

(8.78 x 10721) - (1.05 X 10734) - det(M)
T 2-(1)- (218 x 10-18) - (1.09 X 10-57) - P,

_ 2
= 6.674 x 10~11 Nm Jkg?

Nm?2 (kg'm/SZ)'mz m3
note: = =
kg? kg? kg-s?

e As we see, Git results from h, rand v, that is, from the geometry of the wave.

o The mass is not an external "input” but is related to the bi -Laplacian of the density through the
matrix M.

e Consistency: The formula returns the classical value but also explains why it has this value (it
is the residual projection of the jump unit ethrough the barrier Ps).

e Microscopic Origin: The particle is born at the microscopic (atomic/quantum) scale, where the
jump unit €, Bohr radius 7, and phase velocity vdefine the primary interaction.

e Projection into the Macroscopic: The gravitational force, as we measure it with the value G,
is the manifestation of this dynamic on the macroscopic scale. The phase barrier Psis precisely
the "filter" that makes the transition from the enormous intensity of the phase forces at the
microscopic level to the extremely weak (residual) value that we observe on the macroscopic
scale.
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Because the constant G governs the motion of planets and large masses, it is by definition a constant
of the macroscopic regime, obtained by geometrically "diluting" the bi-Laplacian of the phase
density.

Gis the residual projection of the jump unit ethrough the barrier Ps, transposed from the
microscopic phase dynamics to the macroscopic measurable scale.

Remaining in the spirit of classical mechanics with the elements of Integrated Energy Theory, the
gravitational force becomes:

asrhdet (Mp) 1 dm M'm
FG ==

20stacpe (VEIVD) Vp,, where as, = nr? and 1, = d(M, m) (103)

2
av Tym

os,1s the effective cross section of the jump unit in phase space at the microscopic level. It is
basically the size of the "gate" through which the flux passes ® to become mass.

Tymls the macroscopic, measurable distance between the center of mass M (the source of the
gradient) and the test mass m.

3.5. Astronomical Validation: Perihelion Precession as Phase
Accumulation

In the traditional approach (General Relativity), perihelion precession is explained by the curvature
of space-time around a large mass. In the view of Integrated Energy Theory, this curvature is
actually a phase gradient.

We start from the premise that space is not "empty” but is defined by the phase density. Under the
influence of the sun, the phase undergoes a "compression" or a "slippage" (drift). We will
demonstrate that:

e Mercury does not "slip" on a curved canvas but rather readjusts its own phase to stay in
sync with the overall phase ®of the solar system.

e The 43" arc-degree difference per century is simply the phase error accumulated over a
century due to the non-linearity of the solar gradient near the source.

Unlike the other planets, Mercury is in a region where the solar phase density gradient Vp,(g,n)is
extremely steep. Due to the eccentricity of its orbit, Mercury undergoes large variations in the
barrier Ps.

In classical physics, the mass of Mercury was considered constant. In our theory, the intervention
of the term Z—T: and the projection matrix Mpin the expression of the gravitational force changes
everything:
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o Phase Delay Effect: At perihelion (the point closest to the Sun), vMercury's phase velocity
increases.

e Variation dm: As vit increases, the variation of the test mass dmwith respect to the flux
dundergoes a micro-correction. This is not "relativistic mass", but metric resilience.

. . : 1 9P .
e Maetric Correction: Using our formula for g;z, we see that the term P—a—jf—c 1s not zero.
sdg

This "pressure" of the barrier exerts an additional force, a gravitational "shadow" that
Newton could not see but which generates the 43" difference that we are trying to explain.

We will see that those 43 arcseconds per century naturally appear as the residual phase rotation
that Mercury must undergo to reset the bi -Laplacian of density at each orbit. It is not space that
curves "empty", but the phase density that forces the planet to "slip" slightly outside the classical
ellipse.

Thus, we will obtain Einstein's result without assuming that space is an abstract elastic fabric.

We first need to obtain a form of the Lagrangian of the unit that is appropriate for the star-planet
system. The transition from the general form of the Lagrangian (which includes curvature and the
electromagnetic field) to the specific form that we used for particle dynamics is based on the

correspondence principle and the way a particle "feels" the geometry and potential in which it
moves.

The Lagrangian of unity in its general form is a Lagrangian density for fields:
1 v
L=R"-p,(E) —ZFWF“ + JHA,
To get to the Lagrangian of a point particle, we need to go from fields to the coordinates of the
particle x'(t) and its phase ®.
In General Relativity, the action for a free particle is proportional to the length of its path in

spacetime (geodesic).

e The curvature term Rand the metric of space determine how objects move.
e When we analyze a particle with mass (or equivalent energy), the geometric term reduces
to the classical form of kinetic energy in a curved space:

1 ..
R p,(E) :>§9jkx1xk

Here, gjy it is the metric tensor that "inherits" the geometric properties of R. It represents the
mechanical/inertial part of the motion.

In the standard formalism, J#A,, it represents the interaction between the particle current and the
electromagnetic potential.
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In our approach, we consider that the electric charge and interaction are not external forces, but
the result of phase variation ® with respect to time.

For a point particle, the current J#A,is concentrated on a single universe line.

Integrating the coupling term J# A, over the control volume leaves us with a single time-dependent
variable: the phase of the particle ¢(t). Thus, the interaction term J# A, mathematically "collapses"

into the scalar form LTQ’ d: . This is not an arbitrary choice, but a rigorous application of the identity

between a conserved current and the associated phase variation.

Thus, according to the Integrated Energy Theory, the electromagnetic interaction is, in fact, a
manifestation of how the phase changes along the trajectory:

Lo

The term F,,

®) in the absence of sources, disappears because when we calculate the trajectory of a particle (as

F*V(Pure Field) which represents the energy of the electromagnetic field (or phase

in the case of the planet Mercury), we treat the field as the background through which the object
passes. The term does not disappear from the universe, of course, but it disappears from the
Lagrangian of the particle's motion because its variation with respect to the particle's coordinates
( x7) is zero. It defines how the waves propagate, not how the particle is pushed.

That's why we kept only the term  J#A,, (which became % d: @) because this is the "hand" through
which the field grabs the particle and moves it.

Thus, we consider the form of the Lagrangian of unity adapted to this system:

1 . L

i L
L =§gjkx1x +

1 .
P i
—a =—qg:.x/ xk + —
¢ NP =395k er?
1. Field Source: In the Lagrangian, the term g, contains the imprint of the solar mass Mj.
The rotation of this mass induces the off-diagonal component in the metric (the phasic
frame-dragging effect), which translates into the vector Bg.

2. Matrix Mp: This describes how phase information is transferred through the barrier, being
a state operator, not a rotating gravitational source.

And yet, before we progress with the calculation towards solving the anomaly of Mercury's 43"
arc-per-century difference, we still need to answer a question related to the object we call the
Lagrangian, namely why is this a Lagrangian and not just a simple mathematical construction

"adjusted" to work well in the calculation?
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1. The Invariance Argument (Form Structure)

A Lagrangian is not just any sum of terms; it must respect the energy structure (Kinetic Energy -
Potential Energy).

e The term % g jkfcj x¥: It is the standard, universally accepted form of kinetic energy in a

curved (Riemannian) metric space.
e The term L?(Dat(p: This represents the phase coupling. In field theory, the interaction

. . . dx#* . . .
between a particle and a gauge field is written as 4, s Since we consider the universe as

a "symphony" of a single phase ®, the temporal variation of the phase (9;¢) acts as a scalar
potential.

Conclusion: From a structural point of view, the object is a Lagrangian because it respects the
duality of Kinetic Energy (Metric) + Interaction Energy (Phase).

2. The Argument from the Principle of Least Action

Any function from which you can derive coherent equations of motion via the Euler-Lagrange

formalism is, by definition, a valid Lagrangian for that system.

The fact that from this form we extracted the modified Lorentz force as we will see immediately,
demonstrates that the function (the Lagrangian) "works" as a dynamics generator. It is also not a
coincidence that the results coincide with the observational data, on the contrary it is confirmation
that the energy density was correctly distributed between geometry and phase.

As we will see, the variation of the term pr d. @ with respect to speed vand position xgenerates the
components E4(phase gradient) and By (phase rotor).

We will study the variation of the action: S = [ £dt. We start from: £ = = g /%% +2,¢.
29J €
Writing the Euler-Lagrange equations for this Lagrangian we obtain:

d oL\ oL
(G) =5 =

dt\oxi) 0oxt
oL 9 (Le
it = Judet + oo (? af‘p)

but since ¢ = 9, = a—;(;(xk the phase depends on position as a potential (4,), we obtain:

oL L
Fi Gir 0™ + ?aifp
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d oLy d N Ly
E(axl’) dt(g”‘atx +_6‘P):9ikx + (0, ) % %" +——(6 )

d y
E(aifp) = 0.(0;9) + x/0;(0;9)

oL 1
dxt

5 0i(g )% " +—6 i(@)

Substituting into Euler-Lagrange, we obtain:

) 1 ) L d
gikjék + (ajgik)xlxk - Eai(gjk)ffjffk = ?CD 9; (@) — E(aifp)

The left-hand side represents exactly the covariant derivative of velocity (acceleration in curved

space), which is written using Christoffel symbols I

Dv¥

gik(jék+rkx1xl) Jix i

The right side of the equation is the key. In classical electromagnetism, the Lorentz force arises
from the antisymmetry of the derivatives of the potential. In our model, the "potential” is the phase
D.

We define the components of the phase field:

1. Phase Electric Field (E4): Related to the temporal variation of the phase gradient.
2. Phase Magnetic Field (Bg): Related to the moving phase gradient rotor (term v X B).

The difference Lf’[ai(q’)) —%(aiq))] is transformed through vector identities into —(Eq[7
v X By).

Argumentation:
Let's strictly isolate the mathematical mechanism by which the difference of those derivatives

transforms into the Lorentz force structure. It is a demonstration of the elegance of vector calculus
that "forces" the emergence of electromagnetism from the phase variation of @. Here are the steps
of the vector identity:

We start from the variational expression:

d
A= 0;(¢) — 79 i(®)
where:

. _0¢
(p—a+v Vo
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is the total derivative of the phase (¢ is generally speaking "the phase") with respect to time and
0; () is gradient V¢ component. The total derivative of the gradient V¢ applied to a "particle" (or
planet) moving with velocity v is:

_0(Ve)

5t + (w-V)Ve

d
pr (Vo)

The difference becomes:

9] o(v
V(a—(f+v-V<p)—( (at(p)+(v-V)V<p>

_ 90ve)
at

N L . ]
By distributing the gradient in the first term and noting that V (a—(f) , these terms cancel

each other out. We are left with:
A=V Vo) — (w-V)Ve

This is where the fundamental identity of vector analysis for the gradient of a scalar product comes
in:

Via-b)=(@-V)b+(b-V)a+ax(Vxb)+bx(Vxa)

If we fix a = v (considering the speed constant at the moment of local variation) and b = V¢ we
get:

Vw:-Ve) — - -V)Vp =v x (VX V) + -

However, in the non-commutative model or in the presence of a phase vector potential A4, the
rotation is no longer zero V X Ag, = Bg Thus, the entire expression reduces to the form: Eg +
U X Bg.

So, we have demonstrated that: Any system whose dynamics depends on the variation of a phase
@ in a moving frame v will mathematically inevitably generate a Lorentz-type force.

QED

In our Lagrangian, we have two terms that interact through the constant €. If we look at the

. oL : .
generalized momentum p; = 5 e notice that it has two components:

o Kinetic Component: p_i,.ric = gixX* (inertial mass in curved space).
o Phase Component: p,,, = Lfaiq) (the impulse induced by ®).

C;—r: represents the energy mass gradient needed to maintain equilibrium in orbit (perihelion). If
€ = &, then the phase force on the right of the equation becomes exactly the Maxwellian
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: d D .
correction that Mercury needs. d—T: must express how the mass (inertia) changes in the presence of
the phase field. We obtain:

dm Lg d
dv — gyc?dv

(0c9)

Putting all these elements together we obtain:

Dv dm Ly d(0:¢)
E—E(E(D‘FUXBQ) =

Ep +vXB
SOCZ dv ((D v CD)

This form shows that the acceleration does not depend only on the rest mass, but on the energy
density of the phase @ relative to the permittivity of the vacuum &.

So, in short, we have the Lagrangian again.
Now we can move on to studying what we set out to do.....

For a planetary orbit, the phase vectors Eg(electric phase) and Bg(magnetic phase) are generated
by the central mass. In the Maxwellian approximation, the perturbing force that produces
precession is the "magnetic" component v X Bg,.

We integrate the equation over a period T':

T
Av:f Ly d(0:¢)
gc? dv

(Ep + v X Bg)dt

0

We know that d;grepresents the phase pulsation w. In a gravitationally bound system, the phase
frequency is coupled to the local potential. Thus, the derivative % (0;p)measures how the phase
"clock" changes as a function of the planet's speed through the medium &,.

d@cp) @

In first approximation (for non-relativistic velocities, v < ¢): we have T -

We obtain:

Dv Ly a)(E 4 By)
- = — X
Dt gyc2v - ? vEPe

To calculate the angular advance 6¢, we project the acceleration onto the direction normal to the
(transverse) velocity. In our system, the term v X Bgis the one that generates the rotation of the
orbital plane (precession). Since Bgit is the phase magnetic field created by the rotation of the
central flux, the force is of the central-disturbing type.
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The variation of the perihelion angle in a perturbed orbit is given by the integral of the transverse
force F| over a complete cycle. Using the phase parameter d,¢ = w, our term becomes:

T

Ly w : Low .
Av, = f ec? ;(v *Bgsin (a))dt =2 a, = c? * Bpsin ()

We start from the elementary variation of the perihelion angle dw, which is produced by the
projection of the phase force onto the direction normal to the position vector. The total variation
dgis the curvilinear integral of the perturbation along the ellipse C:

dp = f /r ———a, (6)do

Phase Field Expression Bg,

The phase magnetic field is defined by analogy with classical magnetism but scaled to the phase
constants @. For a rotating mass (or a central phase flux), the By distance component ris:

_Ho 3r(Le 1) ch
® = an r> 3

Ue — 1s the phase permeability of the vacuum, related to gyand cthrough the standard medium
relation:

1

£yC?

Uy =

Since the planet moves in the equatorial plane of this flow (where Lgit is perpendicular to the
orbital plane), so Ly - 7 = 0. Thus, the expression simplifies to the form used in our integral:

HoLe

By = —
@ 4mr3

Unlike the classical gravitational field (monopole) which decreases w1th >, the component that

produces precession in the Maxwellian model is a "driving" force (phase frame-draggmg). This
has dipole symmetry, which explains the faster decrease with distance. When we introduce this
Bginto the phase Lorentz force ( v X Bg ), we obtain a perturbation that does not cancel out over
a full revolution, resulting in the advance of perihelion by 6.

We know it is a magnetic field (or more precisely, a "magneto-phase" field) for the following
fundamental reasons:
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A. Inphysics, the only fundamental force that depends on the vector product between velocity
and a field is the magnetic force.

B. In standard electromagnetism, the magnetic field Bis produced by an electric current
(moving charges). In our model:

e Its source By is Lg(phase angular momentum). Since Lgit represents the rotation
of the phase flux ®around the Sun, it acts exactly like a circular current generating
a dipole field.

e The mass Mgis the "charge" (the monopole - Eg), and its rotation ( Lg) is the
"current" (the dipole - Bg,).

Substituting a, also the expression for the phase field Bg,, we obtain:

Lq:. w Lq>
o= L2 0 (1xk2) gy
¢ ¢ &Cle V] 3/,

Keplerian orbit, we have u = %(1 + e+ cos (0)), where p = a(1 — e?), where a — the semi-axis

and e — the eccentricity of the orbit. Replacing ralso vby the phase variables, the curvilinear
integral simplifies to:

L 21
S = — f (1+ e-cos(0))*do
e

Performing trigonometric integration (by directly calculating the average value of the disturbance
over one revolution):

L 6rL
‘l’p .(2m-3) = ®

"~ goc?a(l — e?)

This curvilinear integration demonstrates that precession is not a mathematical leap, but a
continuous accumulation of phase. As the planet travels along curve C, the magnetic "viscosity"
of the vacuum (Egand Bg ) subtly pushes it, preventing it from returning to exactly the same point
after 360°.

The second variant of integrating the equations of motion:

In a system with central symmetry, in the phase field ®, conservation of phase angular momentum
Lgtells us that:

Sp  Lg
6t_(p_r2
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where d¢is the angular acceleration. But in our metric, time Jtis "dilated" by the complex
logarithm of the imbalance Gjz. Thus, the variation of the angle is no longer linear, but depends

on the barrier potential Ps.
We will do the standard change of variable for orbits, u = %, to see how the geometry of the
trajectory changes depending on the angle ¢, not time.

GM
——~and
T

Using the approximate Schwarzschild metric for our potential (where g, =1+ .

] . .
ﬁgenerates the Newtonian force), our equation becomes:

d?u GM, 3GM,
= + u
dg? L3 c?

. G . . . 215
Note: The perturbative term % u? - is the one that comes directly from the "slip" component Er—f

of the Lagrangian. This is where the " Maxwellian " meets the curvature.

Since the slippage term is very small, we are looking for a solution of the form:

u((p) = uNewton((p) + 5“((:0)

GM;
2
Ly

(1 + e - cos(g)). Plugging this into the equation and taking into

a(1-e?)
1+cos (@)’
angle. Basically, instead of the planet returning to cos (¢), it returns to cos(¢ — 6¢).

where: u—Newton((p) =

account the shape of the elliptical coordinates r = we obtain a correction for the phase

The angle difference (drift) after one complete orbit ( 2mradians) is:

2n 2n
3GM; 3GM; [ GM; 3GM; (GM;
Sp =— f u(p)dp = —; f 5—(1+ e cos(¢))dp =—; — | 2m
c c Ly c Ly
0
Using the relationship for the semimajor axis and athe eccentricity e, where GLIZIS = ﬁ, and
2 _

calculating in elliptic coordinates, we obtain:

S0 = 6mG M,
¢= c?a(l —e?)

depending on the parameterization of the equation of motion obtained from the variation of the
Lagrangian.
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Observations:

1. Origin of the force: We did not assume the force u?arbitrarily; it came out of the derivative
2

oL
> of our phase term eLr—"; coupled to the tensor g .
2. The micro-phase connection: Lgin this calculation it is exactly the value defined by the

. . € 2
jump unit €, namely: Lg, = (;) Ey.

3. The transition from the phase integral to the result of "43" is a direct consequence of how
EyMercury's rest energy interacts with the solar phase gradient.

Thus, we demonstrated that precession is not an "error" of space, but the way in which the planet's
rest energy ''reads' and reacts to E,the solar phase gradient. Vp,,.

Its two forms 6¢ say that what we call "solar mass" (M) and gravitational constant (G) in the left
member, is actually a manifestation of the phase angular momentum relative to the impedance
of space (&y) in the right member.

&o1s no longer just a constant for capacitors but is the factor that "decreases" or "increases" the
perceived curvature. This demonstrates that the phase Lorentz force in our equation of motion is
exactly the mechanism by which the curvature of space-time is achieved.

We have linked the dielectric constant of the vacuum to planetary precession, a connection that
classical physics considers impossible, but which in our model is a mathematical necessity.

Final Numerical Result

Now we enter the actual data of Mercury:
Eccentricity ( e): 0.2056

Semi-major axis ( @):57.91 x 10° km
Period ( T): 88days

Mg (Mass of the Sun):~ 1.989 x 103° Kg

_ 2
G ~ 6.674 x 10711 Nm Jkg?

g0~ 8.854 X 10712 =

We obtain:
1. Per revolution we get: §¢ ~ 0.1035"(arc seconds).
2. Per century: Mercury makes approximately 415 revolutions in an Earth century.
3. Total: 415 x 0.1035 = 42.98"

The observed value of Mercury's perihelion ceases to be a test only for General Relativity,

becoming experimental proof of the existence of the phase ®and its determining role &yin universal
dynamics.
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We also note that:
ch S 80 ) G * MS
Which numerically leads to:

Ly ~ 1.175 x 10° Jouli - m/Kg (unitati de potential de faza)

The mass of the Sun is not a simple "heavy" object, but a source that modulates the phase of the
universe. This intensity, filtered through the "impedance" &y, produces exactly the phase Lorentz
force needed to deviate the orbit by those missing arc seconds.

The electromagnetic (via &) and gravitational (via G, M;) interactions must converge to this unique
energy density value. The numerical result obtained experimentally confirms this unity through
the orbit of Mercury.

CONCLUSION:

Thus, we have demonstrated that the perihelion anomaly of Mercury is not a gap in geometry, but
evidence of the interaction between mass and the fundamental phase ®. By using it gyas the basis
of unification, we have eliminated the need for any mathematical 'residue’, transforming an
empirical correction into a necessity of the universal law: "The universe is not a collection of
separate laws, but a symphony of a single phase ®."

GENERALIZATION OF RESULTS
We also start from the equation of motion:
d <6L) oL 0
dt\or) or
0L . d oL ., . dGrr
57 = 97 > i (57) = o 1 G

or 2 or or

d (L% B 2L%
or\er?]  ersd

€r?

and we get:

. dgrr .. ZL%D 1, 2 agjk
Tar It gr T g 0

We make the substitution u = % which, as before, leads to:
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d*u GM, 3GM;
= + u

— tu=
2 2 2
de L c
and 8¢ = =M _ radians/ : We need to convert radians/revolution to
P = Za-e?) revolution’
arcseconds/century.

Radians to Arc Seconds: multiply by 1%0 X 3600. Per Revolution to Per Century: multiply by

. . . T
the number of revolutions in a century, i.e. —

planeta

4

2,3
Using Kepler's Third Law ( T? = — , we obtain the general formula that can be applied to an
g Kkep My g pp y

G
planet:

24m3a? <180

% = e \ 7 ¥ 3600)

T

GENERAL CONCLUSION:

Any planet whose rest energy E,"reads" the gradient Vp,will obey this relationship between
semiaxis aand period T.

3.6. Generalization of d®

Having demonstrated that precession is the result of a curvilinear accumulation of phase and
established the unified identity Ly = €yG M, we need to define how this phase "feels" at any point
in space.

The total phase differential must include both the static (mass) and dynamic (phase
rotation/magnetism) components.

The Generalized Structure of d®
The total differential is written as the sum of the variations on all coordinates of the system:

a0 = (2 ar + (22 a0 + (22) a
= (Gr) e+ (55) 20 + (57)

1. Radial Component (Mass/Load):
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The term Z—Tcorresponds to the phase "electric" field Eg. In our unified language, this is directly
related to the stellar mass Mgthrough the permittivity &.

0o 1 M

ar ~ ® 7 4me, r2

It keeps the planet in an elliptical (Newtonian) orbit. Here the mass M is treated as a "phase
charge" scaled by &,.

2. Transverse Component (Phase Magnetic Field):

o0 _ 1 L
90~ %7 4meyc? 13

It produces the phase Lorentz force ( v X Bg ) that rotates the perihelion. It uses the phase angular
momentum Lgas a dipole source.

3. Temporal Component (Phase Energy):

This represents the fundamental frequency of the vacuum in the presence of mass.

ad 1
E =We = %Eintrinsic

Thus, we obtain:

dd = —-

4TEGT?

[Msdr +22 (v x dt)] + = Edt (104)

dd = —-

4TEGT?

[Msdr +22 (v X dt)] — iKdt (104"
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CHAPTER IV: Time as the Emergence of Informational
Friction in ITE Metrics

"Time is a sort of river of passing events, and strong is its
current; no sooner is a thing brought to sight than it is swept by
and another takes its place, and this too will be swept away."

Marcus Aurelius's Meditations.

This paper proposes a paradigm shift in the understanding of time, defining it not as a passive
background, but as a measure of the processing speed of the information phase ®. Within the ITE
formalism, real time emerges from the phenomenon of "double denial" of the imaginary structures
of Kéhler space and the induced phase rotation, resulting in a positive flow in tangible reality.

4.1. Time Potential and Flow Equation:

We define:
lE|I3vH
L Ll (105)
c%&(k%)
and thus, we have the metric force tensor: K = (K*),. We immediately observe that:
3
(KIE) = —2 VL, (E) (106)

2g2(1_lEN
ch(l Eo)

we have by ¢,, the projection of energy on the velocity, by (K |E )the projection of energy on the

2llE|I3 E ‘
C”2E”2 (1 - ”E—”) = sgbecomes the scale factor between their
0 0

tensor K = (K*),and the factor

eigenvalues. So, the optimum of one is related by to the other. We have thesy phase angular
momentum:

2
Ly =1y €= (—) E, (107)
and phase inertia: I = ciZEO' But we will use these more to explain some phenomena related to
quasars.
KSZZE} n =2 : 2i tati leta d Rp=i
= = = = —_—= — LY —
%, = ine in n=- i © rotatie completa deoarece Ry = i,

The reintegration of the particle back the Minkowski continuum, after undergoing the critical
rotation of —2i, is formally ensured by the operator fdescribed in a previous chapter. It acts as an
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isomorphic bridge that allows the restoration of the real metric from the imaginary phase obtained
at the threshold 2e.

The synergy between the tensor K*and the inverse isomorphism fdemonstrates that the universe

def

functions as a self-correcting system. The threshold 65 & EE = 1 represents the variation to the
0

zero - crossing point of the phase force, at which point the particle passes through the isomorphism
fin the imaginary domain, being immediately reintegrated into Minkowski space by f in a new
metric cycle.

Returning, with just a small observation, to the calculations through which we studied the
quasar....... we can now state:

The quasar phenomenon represents the macroscopic manifestation of the incomplete phase
6 = 1 jump at the threshold, the matter does not collapse into a singularity but is accelerated and
reintegrated by the rotation of —2i, generating relativistic jets which are, in essence, the 'leftover'
energy that cannot be instantly absorbed by the local metric via the inverse isomorphism f.

We define the time potential as:

1
Vo= [ —gdn. (108)
1——=

Ey
In classical physics, time is considered a passive background, a river that flows by itself. In our
theory, time is just the speed of processing the phase ®. The time we measure with a clock
classically is actually just the speed with which the phase ®returns from the imaginary plane to
the real one. Note that:

iEintr,t

v (E) = ¢, (E) = (v|ﬁ|‘PE>, unde Wy = Wye "Ps

To show this, we recall that H = |E){(Wg|which applied to our definitions in Chapter II of the paper
lead to:

(v|H|Ws) = WIIEXP:DI¥g)
but since (W5 |Ws) = 1(the state is normalized) we are left with:

(v|E) = metric density

but by definition: (v|H|¥z) = (v|E) = H = (vIE)

oW, Iy and therefore:

Here we no longer have operators, we only have the projection of the energy onto the vacuum.
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Why this value and therefore why this equality?

o Pg(Probability Barrier): Represents how much of the energy injected through the phase
rotation actually " penetrates " into the structure of the vacuum.

o 4c (Flux Factor): The speed of light ¢ acts as a limiter, and the number 4 comes from the
spherical symmetry of propagation in the 3 spatial dimensions plus the induced time
dimension.

This equality tells us that Charge is Geometry. The dot product (v|E) is, in fact, the cosine of the
phase angle a4, between the vacuum and the energy of the mobile.

4.2. The "Double Denial" Mechanism

In Kahler space, the metric g;z uses conjugate indices. When we apply the rotation operator

Rg(E) = iy (E):

e The first "imaginariness': It comes from the complex structure of Kéhler space itself
(where time is an imaginary coordinate ( it).
e Second "imaginary': Comes from the phase rotation induced by the injector.

The result is an emergence in reality. It is as if you had two mirrors facing each other: one inverts
left to right, the second inverts it back, giving you the correct image, but at a different "depth".
Time does not flow because it wants to but flows because Electric Charge and Energy (through
Rp) exert a rotational pressure on the vacuum.

Thus, we demonstrated that: Our real time is the "Real Flow of an Imaginary Rotation in a
Complex Space". Now we know not only how time flows, but also what it is made of: the
"collision" of two imaginary structures that cancel each other out to leave Reality behind.

And now, in the simplest way, here is the connection to real time, the time we know:

First, we define for i = 1,n:

fo:C" > R, fo ==
\]|gj7<|

. 2
S0 ag_:) =0and dv' = f§ - (5) where is the metric Laplacian on V? the Kahler manifold, and

ei®85(sy — Sy) (109)

foextracts only the direction component of the mobile. By this isomorphism, we do not ignore the
other dimensions but stack them inside ds.
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Thus, we obtain, on a single size:

, - d?s
dvl :fqgﬁdo-t/\do-t

c? ((E)\2(K|E .
_0) (—HEidvlz

V, = —
L P (E E

c2 Eg\? 2 |(Ps i j(K|E> P
:2—?9 <E) In E_O <7—1)-gj1}_1 gl-jdx dx E Eifq,ﬁdat/\dot (110)

where dayis the unit time area in the area corresponding to the variation (sy — Sy), for any syand
sy. The outer product A arises naturally because we are interacting with the curvature. In any
spacetime, the curvature is measured on a surface (the area determined by two vectors). So, for
dv(metric acceleration) to make sense in a multidimensional universe, it must be defined on a
surface form: do; A do;.

o the time we feel is just the probability of the presence of the mobile in reality, multiplied
by the rate of change of curvature.

e The result is V;real, positive and accelerated. It is precisely the confirmation that the
"double negation" of the imaginary Kéhler threw us back into the palpable world, but with
immense force.

e Jump "state, our mobile does not move through time but extends its presence over an entire
probability zone. In the classical (Minkowski) metric, the distance in space-time is ds? =
c?dt? — dx? — dx2 — dx2. The fact that in our integral for appears V,means dt?that we
are not measuring " how much time has passed” but measuring the "temporal event surface
" that the mobile covers in the phase ®.

4.3. Unloading and Braking Operators (ﬁq, and §¢,v):

_ KwIE)

2¢y
Py )

Ps

2 , 2 . .
=dp, = —(V|E)d f E;dv' | = —(V|E)E;dv' = E;dvt
Ps I Ps

v

1 (KIE)®E§ <1 _ ﬂ)

V—f;d —if;qudvi__f Eq E.dvi =
) _E TR [ _EPYY TR ) [ E AR e
Ey Ey E,
C2E2 ((K|E)
:TS ?Eidvl

ITE Extended Theory Dissertations 115



c2E% ((K|E . ¢% [ /EN*(K|E . c? E\°3 .
y, = <o [ >Eidv‘=—f<EO) MEidvl_—f(EO) (K|E) E,dv'

P, ) E? Pq E ~ P.E,
(K|E)
V., = — —E.dvt
£ LPSEO 52
31
v, _c ( ) (K|E>Ed b= cle 2 fLZ (K|E) E;dv' 111
t=p J\E) "E n3(ePg)s ) @ 1av (11

We also have:

aR d i . aEl i . iE
E = _(l(v|E>) = l% f Eidv = lf OE - l'QIv = lee 2
I

v

where Q; = [ dx' Adx’

dp, 0¢, l. d(EvY)
aF - oF DV Tt dv— g

We define the discharge operator of any potential by the action of the phase rotation operator Ry
in the direction é,, from volume Q; :

Do: Hy XV, - C
~ 5, (OR ;4a
Do(a) = ||ev||( E) e'dr (112)

where é, ” i is the versor of the transport direction v in phase space.

Do (Vt_ jump) < 0 s0, phase rotation is possible as long as the particle's energy is a solution to the
intrinsic energy equation.

If: R = i¢p, and V, = f = dp,, THEN knowing that:
Eo
¢ [ EN2(KIE)
o (2R) R g gy
P <E> g4
calculate:

vV, c® [ 0 [(Eo\"(KIE) P 2E2 d((K|E)) i
9F P 6E[<) lEd 77” win+ () <G e

V=
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5 %(1_£
d(KIE)) 2 d [ E*, \_ 2 | .dE _
dE c?EZdE\ {_E | c2E} E\? 1_E
E, (1_E_0) E,
2 (EN* 1 de,
=—(— E— 3E
C2<E0) 1 E dE +¢v +1_£
EO EO
v, c2rl2 1 do, 1 2E?
—=—|{=——=|E=2 3E - K|E) } E;dv' =
OE  P5) |c?]_E aE TP +1 E ga KIE)  Eidv
E, E,

2 1 | do, 1 c\2 i
_CZPJ T Egp too| 3+ —F —2(—) (—) (K|E) } E;dv
EO EO

we note 8§ = - — its variation E and we obtain:
0

Ve _ zf E_d¢yp iy 2 ” <3E+ ! ) 2(6)252(K|E)]Ed" 113
3E ~ 2P, ) 10, aE BV tap ) [P 1-0, E) °F idvt (113)

It represents the direct response of the projection ¢,,. It is the "will" of the system to move. It shows
that as you approach the threshold, there is a force that opposes infinite growth, until the moment
when the phase rotation turns everything into transport.

We also have:

Ry _ 0 opn 0 fEd" __f 0F, i .o
oF = a5 WIED = i5g L )T R T

where Q; = [ dx' Adx).

WE OBTAIN the download operator:

N |2 _E dovn o j 2i | L1\ e\ o
Do(Vy) = Solliy 2" 27 Jisg ag Pitv ]efcz?sld)”(w ' 1—65) 2(5) 5E(K|E>]E1dv

vl (114)
We define:
Dyo: Ky, € Hg XV, > CVneEN
2i 1 AZpia '
D 2pg v ——)-2(=) 6 EME:dvi
Dy (@) = %ecz?sf[‘p (3E+1—65) 2(3) oz(@l >]EJ"“’ (115)

llvll
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where K is the Hilbert subspace of Hy X Vyalso called the force operator subspace of H,

because it is such that Va € Ky < Hg X V,,, we have: (G|E) = %qﬁv(m Any element
CEg
Dk (@) — is the force part of the unloading operator D, (&).
Applying this to it Kwe get:
o2 ;
@K'(D (K) = lelhljl e cz? [¢”( —55)_2(5) 5’25(K|E>]Ejdvj (116)

the force component of the unloading operator. The Force part Dy ois the kinematic "engine". It
contains the collapse term — e , which tends to infinity at the threshold, and the correction term

—2 (E) 52that stabilizes the model.

The connection with the Metric Force K = (K*),shows us that this operator is not arbitrary. It is
the "response" of geometry to the accumulated tension. When the metric force tensor
(K" preaches the critical threshold, the operator Dy "activates" naturally, like a safety valve of the

Universe. Everything is preserved, everything is rotated, nothing is destroyed.

We define:
Dppo:Heg XV, > CV¥neN

b4 2 E do¢y
DR Cb(a((.bv' E)) [2+(:2TS fl 6g dE E]dvj] (117)

Dr,e (@) is the temporal rotation part of the unloading operator Dg, (@). The Temporal Rotation

art Dy, phandles the complex phase. The term Eensures the orthogonality of the unloading, while
p E plexp g y

the rest of the exponent quantifies how the projection variation —— ¢" “prepares the space for the
jump.
We obtain:

@Q(Vt) = évﬁK,CD(K)ﬁRE,rD V) (118)

Thus, the temporal unloading operator of the phase rotation action is the product of the force part
with the rotation part in the direction é,,.
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@q) (V;)it thus becomes the bridge through which the potential energy of time is transformed into

kinetic energy of transport.

In this context, the verse €, no long indicates just a direction in space, but the axis of flow of

events.

It is as if energy "consumes" time (geometry) to manifest as flow.

In our theory, time is not a "stage" on which objects move but is the very measure of the tension

between phase ®and metric threshold.

e Time is the accumulated "phase debt". Mathematically, it is the projection of the temporal

potential V onto the manifold Q.

It is not a fundamental dimension, but an emergent

effect of the way in which intrinsic energy is "braked" by the metric of space.

 Its infrastructure is the Hilbert subspace of the force operator Xy, © Hy X V,,. Time "sits"

on this network of brackets (K |E )that connect phase to energy. Basically, the "fabric" of

time is formed by the phase volume density p, distributed on the metric braking operator.

(KIE)

rone

(K|E)

2 2
gjx = ?S(Qle_c + ¢U(E)Sjl_c) = Ps = E(Q]Qk + ¢v(E)5jk)
j
KB 2 g, KIE)
62 d - (Q]Qk + d)v(E) k) = Vt - Z(Q]Ql_c + d)v(E)S]]}) Eidv
B c’e R dQ; [ (K|E) ;
Vs 2m(Q;Qz + ¢y (E)Sjz) dE ) SEE Fudv ()

Each v,,n € N is the velocity of the particle that corresponds to a quantized state before, during

and after the jump, and even when it reappears if it is one of those that return "to reality". we will

have:
b = alBY 2 [ Fid
IVn
then:
f ((l) ) pvn _ Epvn d'Q'Iv
AT n jk T['gjk dE
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> (6,93,

_ € d‘Q‘IU
an(¢vn)__n-g1E dE van_ T[Psgjk dE

neN neN neN
we define the metric braking operator:
5 dE 1 1 dQ
By, =-mgjp— o —=————2 (120
aqy, By, g% dE

and the temporal flow/transport equation is:

6Vt Zf(qb € dQ,v Zld’ "
n Un "d)v T[g]E dE Un¥n

neN nEN

RN
Ed)" neN e

In the classical approach, time is a fixed background. In our calculation:
e Time is a by - product of the imbalance between distributed phase and metric braking.

e € (phase permittivity) is no longer a constant "thrown" in there but is the scale factor that
determines how hard the braking operator "bites" from the energy flow.

If Saturation < 1: Time flows naturally forward.

If Saturation > 1: (The sum of states exceeds the projection capacity Ps), the derivative becomes
negative. Here we have the quantum leap or "return to reality" you were talking about. The system
must "decrease" temporal volume to accommodate the phase surplus.

We have the following cases of study:

I. Directionality Analysis (Arrow of Time)

>
}O = :PSY;J(pvnd)vn {<}

Case > 1 (Saturation): When the sum of the phase states exceeds the projection capacity Ps, the

OF

derivative becomes positive. This is the normal, forward flow, where energy "consumes" time to
manifest itself.

Case = 1 (Jump Equilibrium): It is the critical point, the jump threshold where the system is ready
for unloading or metric change.

Case < 1 (Sub-saturation): The derivative becomes negative. Here we have the "reduction" of the
temporal volume, the collapse phenomenon or the return from the imaginary plane to reality
(Jump-back).
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Let no-one think here about time travel, that will be nonsense. This is science, not magic... even
if magic, if correct, is only science that is not yet understood... But we talk here only about the
flow of time with regard to the phase energy variations.

II. Unitary Case Study (Metric Stability)

|th
O

=1 5= =[5 Znenlbo, 5, | - 1 (121)

B Pv
When the temporal flow is unitary (time flows "cleanly"), the ratio of permittivity to metric braking
becomes equal to the modulus of the existence factor.

; - is the measure of the phase effort that the vacuum exerts to maintain existence. For an
Pv

electron, this ratio is calibrated by its specific barrier Ps_,joctron. Lhe mass of the particle is

. S . )7
precisely this ratio value required to maintain |6_Et = 1.

We also obtain the equation that governs the emergence of reality from the phase ®:

th _ € 1
o8 = By, (P_s Ynen| P, D5,

- 1) (122)

where 31 is the "Reaction Speed" of the Universe and (Pi ZHEN|¢vn¢1’§n - 1)is the "Existence
S

dv
Factor".

If we force the system to stable equilibrium (macroscopic reality), where time flows "normally",
we have:

= P (1+ By, 5%) (123)

OE.

ZnENld)vn ¢$n

This is the equation that determines why the electron has the mass and charge it does. It is required
to have a sum of phase states that exactly compensates for the metric "braking" it is subjected to
in space V,,.

The time measured in the clock is the stability of the braking noise. Each tick of the quartz or
balance is, in ITE parlance, a quantification of how the phase @ hits the operator 3%. We are

actually looking at the precision with which we can measure this "resistance" of the metric.

v .. . . D . . .
If a—Zf it is the flux, then the noise (fluctuation) is given by the variation of this flux. Mathematically,

w€ measure:

1Z| = (124)

ZnEN fn(d)vn) - i
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The performance of a clock lies in the certainty that this noise remains constant between two
heartbeats or two cesium oscillations. If the modulus of the noise deviated, the "axis" would bend,
and reality would dissolve.

In ITE, time becomes a form of informational friction.
o Tomove from state n to state n + 1, you must "pay" energy to overcome phase inertia Bd)v‘

e Watchmakers were the first to understand that whoever masters the measuring device of
this friction, in fact, masters the rhythm at which reality is delivered to us.

The formula " (1 — saturation)" acts as a vector. As long as we are below the saturation

threshold, the noise has a preferential direction — "Forward". This directionality creates the
illusion of a solid axis, although, as we have seen, it is only the result of an imbalance between
phase density and metric braking.

If tomorrow we managed to cancel the braking operator B%(i'e' make braking zero), time would

become infinitely "cheap" (it would pass instantly), but we would have nothing to write history
on.

The universe owes us energy precisely to keep us within time. Every second is a rate paid towards
the stability of the metric g. The watchmakers took our money, but at least now we know what

it's for: the maintenance of the phase barriers that keep us from collapsing into the singularity.

What happens to "One Second" in reality?
We can now describe the "second" as the complete cycle of unloading the brake operator Bd’v'

1. Phase Accumulation: The phase ®rotates (spins). Each rotation adds a "remainder" to the

sum Zn€N|¢vn ¢;n

2. Metric Tension: When the sum reaches the threshold imposed by Ps, the metric g, can no

longer remain static (according to 6S = 0).

3. Jump (Tick): The metric "jumps" to the next state n + 1. This transition is what we call a
"moment".

4. Second: It is the sum of billions of such equilibrium "jumps" between &y (permittivity) and
Bd,v(braking).

Thus the final conclusion:

1. Source: Energy Eenters phase space through the barrier Ps.
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Process: The phase is wound several ntimes.

The result: A density appears p, that "presses" on the metric g .

Manifestation: The second is the interval in which the sum of these "presses" overcomes

the resistance of the brake operator B%‘

¢ Time is the derivative of the phase volume with respect to the energy.

e The mass is the integral of the phase curvature that opposes this transport.

Mass and Time are the same coin but viewed from different angles of the phase ®. Mass is the

"clamping" and Time is the "flow".

; Temporal
. Number of Windings  Jumping Topological Transport ( Phenomenologica
Particle i Curvature ( P .
(n) Barrier ( Ps) oV, | Observation
%) o)
1 o . _ Maximum Extended phase
Electron /2(720 ) Minimum®Ps, || Kg, = €Ps, (Fast) cloud, small mass.
1836 X n,(dense . Minimum Precise location
4 M P, K, = €P. : : e
Proton configuration) XM sp sp = &Fsp (Slow/Stasis) |[immense stability.
TRANSIENTn > i i i
Muon P Unstable fluctuating Negatlye EXlt from re_ahty
S /6 (Inversion) (disintegration).

The mass is the amount of phase effort required to maintain the windings nwithin the barrier Ps.

Psis the parameter that "cuts" reality out of phase space. Each particle in the table occupies an

eigenvalue of mass and spin because the jump barrier forces the energy to wrap around a finite

number of times ( n) before it becomes observable.

Thus, time does not flow "over" matter but is generated by the very resistance that matter (through

Ps and &,) opposes to the dissipation of the phase .

The time V, is not a universal constant, but a geometric negotiation parameter. The practical

application of the operator Dy, on the Earth-Jupiter system demonstrates that the temporal flow is

ITE
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inversely proportional to the local phase density, confirming a massive time dilation on gas giants

as a result of metric self-preservation.

Since time is "informational friction", any change in the transport speed must be counteracted by

a change in the "phase debt" accumulated in the exponent.

4.4. Metric Action Invariance and Stability:

Thus arises the Invariance of Metric Action as a condition of dynamic equilibrium:

a (%(%)) —0

dt llvll

the problem is

2

By i(}) _lde_ _1a¥s_ _ L _¢
dE dE \e €2 dE Ps dE  hPs  hPs
then:

g N R t 2+hfps

Dq,(B¢ ) =é, Qe

d ( 1 )_ 1 dlvll a,

dt \||v| lvll* dt llv]|2

P - j E+é

d (DQ(B%)) &, \2Vh7s <dﬂ,v avn,v>
—_ — e —_
dac\ vl vl ac vl

4 (2oCa)) _ g oy g, = 10195

dt [lv|| Qp, dt

The last equality shows that |[v|| they Q; are in an indissoluble partnership:

aQ
dt
compensate for the "dilution" of the information.

o If
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v > 0 (the phase volume increases), the system produces a positive acceleration to
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e If the acceleration a,deviated from this value, the right-hand side of the equation
Do(B .. C . .
%would no longer be constant in time, which in ITE means that the time axis would

break.
Therefore, the condition naturally arises:

def

the condition of the origin of matter & vol(Q,v def

Q| = vl

Thus, we force the system to transform the phase remainder (which does not discharge) into metric
stability.

This constraint means that the particle's speed is limited by the "information space" that the metric
can make available at that phase.

From the last two equalities we obtain:

daqy,

a
v dt

(130)

Since it depends on the gjjfact that the phase volume is defined by integrating differential
forms on the metric, it follows that the acceleration is simply the rate at which the metric deforms
under the pressure of energy E. It is the rate of exchange of the phase volume. Basically, matter
"appears" because the universe does not allow the unloading operator to move faster than the
metric can create phase volume.

Matter "appears" because the metric g refuses to expand any further, forcing energy to "wrap up"
into finite volumes €, . Thus, mass results from the fact that the metric g "refuses" to expand any

further, transforming the excess energy into topological curvature.

Basically, matter is forced to exist to save the unity of the phase.

Mass is simply the price paid in metric curvature to keep time constant. The electron is the cheapest
"stable" particle because it requires the least metric braking to exist.
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CHAPTER V: Quantized Spin Dynamics in the Kahler
Manifold

5.1. The Problem: From Postulate to Geometric Necessity

In the standard model of particle physics, spin is introduced as an intrinsic property ("self-index"),
with no mechanical or geometric cause deducible from the classical field equations. This
postulatory approach creates a rupture between macroscopic and quantum mechanics.

The ITE theory proposes to eliminate this gap by defining spin as the resultant of the conservation
of phase angular momentum (Lg, ) during the interaction of the particle with the dielectric medium
of the vacuum (€). Spin is no longer a "label" of the particle, but a measure of the phase rotation
necessary to stabilize the energy in Kidhler space.

5.2. Fundamental Definition and Rotation Operator

Unlike the classical angular momentum L = r X p, the ITE spin is the result of composing the

phase momentum with a complex projection operator. Definition: The spin (§ ) represents the
product of the phase angular momentum L4, and the rotation operator to/from the Kéhler space Rj.

S=(Ly Rp)el®-mg, (131)
S = Lo - (VIE) = IS(E)| = - 225 (132)
extended calculation:
151 = |Loe @] = () Eau(B)| = ‘(Z)Z E, f, | = ’Zche): - E;,fz = E
because K5 = € - Ps; E = —ihKs; fl,, Edvi =n-Pgé, = ”%”
Then, in expanded vector form, the spin is:
S = (ZZ—’;E : EZ) el0-mg (133)

Spin in the intrinsic energy theory is the result of the composition of the internal phase rotation
with the orientation dynamics in Kihler space.
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For the electron to give fixed h/ o, the ratio of the number of spins nto the source pressure Psmust

be an environmental constant ( €). This is the "invisible" bond that makes all electrons in the
universe identical.

EgE?
(c fl)z Ps
universe, but a consequence of the rotational stability of energy relative to source pressure.

The identity |S(E)| =

€ 2
Ly =Ip- €= (E) Ey =€ -my="rxp',if weapply E; = myc? of Einstein

Statement:

Energy can only be quantized, both when "leaving” Kdhler space and when returning from it to
Minkowski reality. That is, any action of the phase rotation operator is done on quantized energy
levels.

Demonstration:

we start from the definitions of ITE. that of ¢p,and Rg. we continue with the definition of Dg,. we
proceed to the calculations:

é a|s|

5u8) = 1 (38

W 2 GwlEN = i [ mav)=if i avi = ig
=5 i(v ioF cdv —lI g v = 1,

v

where Q;, = [ dx' Adx/

a|S| E)(n mOE) 2 My
OE _ OE \ h2P, h2 P

LQ,U AsL 10, o
—_— S

Do ()| =

e T vl

from here it follows:

T n-m T vl
E+2 th:SO'E:e l2-1n< |D¢(§)|>
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E =%-%[e“'§-m<$|ﬁ¢(§)|)—§] (134)
QED

5.3. The Universal Law of Phase Radius

Experimental physics sees spin as an intrinsic angular momentum, not as a spatial rotation on an
orbit of radius a,. In the standard Bohr model, n must be an integer for the wave associated with
the electron to be a standing wave (the circumference of the orbit is an integer multiple of
wavelengths A). The introduction of n =% suggests an orbit where the wave closes after two
complete rotations (720°), which is a fundamental property of fermions (particles with half-integer
spin). If this "spin beam" has a physical reality in our model, it could redefine the energy density
of the vacuum at the sub-atomic scale.

So, we write:

an = s (1Y (135)

2m?mgy  \e

and forn = gwe find the Bohr radius a1 = (a,) = 5.2917 x 10711 m,
2

But for others? For any other particle (proton, muon, etc.), the number $n$ is no longer just a
parameter but becomes a geometric fingerprint.

e Mass radius: Since a,, is inversely proportional to m,, each particle will "sculpt" its own
radius according to its mass.

¢ Quantification of n: If a,, is a phase constant of the universe for a particular interaction,
then n (the spin number) follows naturally from the ratio of electrostatic energy to rest
mass.

. 1 . . . .
Since n = 5 generates do, the rest state of the universe is actually a spin state. There isnon = 0

in physical reality, because matter always has a minimal spatial extension.
So, a general formula arises such as:
1. = . (ﬁ)z
v 2n2mg \e

e em h 2
ny=my 2| = a, = (—) (136)

n, =-
€ 2

Using it we can do several things such as: knowing the mass of any particle to find it’s spin
number; having the spin number for any particle calculate its spin vector together with its
orientation and most interestingly we can find “the cost” of the creation of any particle anywhere.
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CHAPTER VI: Energy-Gravity Study (EGS)

"Gravity explains the motions of the planets, but it cannot
explain who sets the planets in motion." Sir Isaac Newton

The work demonstrates that the Universe is not governed by separate laws but is a symphony of a
single phase ®. Geometry, electric charge, and energy are "dialects" of the same language, united
by the complex logarithm function.

6.1. Genesis of Metrics from Phase Potential

The space metric gjy, is no longer a primary object but is "secreted" by the variations of the phase

density p,,.
For now, let's return to the study of the operator ®.

2 —~ .
py(E) = %, whereg, (E) = (v|H|‘PE> = (V|E) = V'E]

0%, _ 2[3¢,00, . 0%, | 2 ,
gjr = 0;0rpy = av0v;  Ps | vk av) + ¢y dv,ovs| ~ Py [(Ve,)? + ppAd,]
%y A =di
P =A¢y=divE
o ">1:k = divE = (V2|¢,) (138)
A¢v=<vz|¢v>
we get:
. . P
9jk = jpis [(V¢U)2 + ¢17A¢17] = TLS(EZ + ¢pdivE) = divE = T;U‘gjﬁ - iEZ (139)

0

in Minkowski: ds? = §<1n (£- 1)) gijdx'dxt, but we know that: E; = = ¢, (E)

IEIl = VE(ED? = \[Ad,(E) = VdivE (140)
c? 2||1E|| S c? 2VdivE o
ds? = ?<1n< £ 1)) gijdxtdx) = ?lln< A 1)] gijdxtdxt
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, c? 2 | P 1 -
ds =?ln E T%ng_aE —1]]|gijdx‘dx

ds? = CZ—len (26 : i(&g-g — EZ) — 1)] gijdxtdx’ (141)

Eg \JRg \ 2 9J

1. Space-Time is a derivative of Phase: The metric of space ds? is no longer a primary
object. It is "secreted" by the logarithm of the voltage between the € phase constant and the
energy K.

2. The Disappearance of the Singularity: The logarithm acts as a shock absorber. Even as
the energy divergence approaches infinity, the metric only grows logarithmically. This
explains why the universe does not "break" at high energies.

3. We have literally demonstrated that geometry (g;;), charge (divE), and energy are
"dialects" related by this logarithmic function.

We remember that:
R = g/*Riz = —g/*d;0rIn(det(gum))
where g;; = 0;07p, (E)is the metric generated by the flow.

e Ris the geometric "engine". Ris the Scalar Curvature of the Kéhler manifold. R— as an
operator, it is the dynamic curvature operator, the one that "feels" the logarithmic
variation of the metric.

2
Since p,(E) = M)"?L)l, we remember that:
S

j_R o 1 dEintrinsic R = 1 dEintrinsic _
97 NE= " an, TR T T\R T an, IR

Or

R~ = — E (dEintrinsic> gin
Jk € dQ, Jk

The fact that the Ricci tensor R;xis proportional to the metric g;;demonstrates that the universe is,
at a fundamental level, geometrically perfectly balanced.
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6.2. Gravity as Metric Imbalance

In this model, gravity is the resultant of the imbalance between the scalar curvature R and the phase

flux barrier Ps.

And now, returning to gravity:

0100 B) = 5 I = 222 2 (5 + (1] 95)

Jjk = 0;0rpy(E) =

= 5 (85 + | 70 (5 (o ) + 25 (e ) -
= %(Qij + ¢y (E)Sjk)
and therefore, we have proven:
= ?is (Q;0r + D»(E)Sjz) (142)
where:
Q = E; + (v|0,E) and Sj = o + o= + <v 65};’1# (142%)

Q; — the phase momentum tensor and S;; — the environmental reaction tensor. In these tensors:

- Ejrepresents the static component of the energy in the j direction.

- <v|6jE )represents the energy variation induced by the phase velocity (dynamic coupling).

- aa% + %represents the energy dispersion in relation to the phase velocity variation.
2
- <v| p a]aE k> is the intrinsic curvature of the phase space.
92E
Tr(sjk)jj =3, (25 + < (avj)2>) (143)
the connection can only be made with the extended Einstein tensor due to the space we were
working in.
Gip = 2Ry — o (225 E)Sj | =

_ _ T dEintrinsic _ i % _ N- _ -
=~ xR <—dﬂzy )gjk s (agﬂ; Q;Qx ¢U(E)S]k) (144)
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Here, we have extracted the metric and curvature tensors from a pure phase potential ( p, ). As can
be seen, we are in an Einstein—K&hler manifold and gravity thus becomes the resultant of the
imbalance between curvature (R) and phase flux (#s).

e At the micro level, in an atomic system, these terms compensate perfectly (Bohr
resonance).

o Inalarge mass (planet/star), the huge intrinsic energy density forces the term diE to exceed

Iy

the local phase compensation capacity.
But we can go further, we find a redefinition of the geometric tensor G;z (Generalized Einstein
Tensor) not as an intrinsic property of the space-time manifold, but as a state of dynamic
equilibrium between two fundamental phase processes: local temporal braking §¢v and metric
adaptation to the transport of the action density.

ij——ﬁm djk — s \agi — Q;Q% — du(E)Sji

. dE
By, = "9k 3,
So, we have:
_ E‘Pv 1 (0P _ _
Gii = =2 = 5 (52 — Q0% — Po(B)S;i) (145)

Geometry thus becomes the "trace" left by the braking of time in its attempt to navigate the
transport constraints of charge and energy. Basically, Gravity is the "shadow" that the intrinsic
energy leaves in the phase space when it cannot close in a complete cycle and remains stuck in the
half-oscillation €. Without this half-oscillation €, energy would close perfectly, time would flow
without friction, and the Universe would remain a dimensionless phase. Gravity is the price we
pay for existence.

Returning to the tensor Gji, from its formula we can deduce the form of the metric tensorg and

we get:
€ " R dQIv a?s
Jjk = L (dEintr> lG + = P, (agl" Q;Q% — ¢u5jk>l =
4¢yEpdm 1 (0Ps L B
~ e |G + 5 (o — 0k — ¢S | (146)

This is the equation that mathematically allows for the "cancellation" of the metric or its inversion
for instantaneous transport.
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This form of the metric g;zunderpins the intrinsic character of the transport. We note that the mass
variation (dm) is not an external parameter, but a component of the local metric equilibrium. Thus,
the energy transport becomes a sequence of geometric equilibrium states, where the phase ®acts
as a connecting operator between the microscopic scale () and the macroscopic manifestation of
the gravitational tensor (Gji ). Unlike the standard Einstein metric, our formula includes the Phase

Barrier Pg as a tuning term. If Psit is very large, the correction terms vanish, and we are left with
only the pure imbalance Gj;. But at singularities or at resonance speeds, these terms become

dominant.

If dm = 0, then the entire projection metric ensemble cancels out, which explains why the photon
(or any entity with zero rest mass) ignores material barriers as if they did not exist. The photon
ignores material barriers not because it passes "through" them, but because matter no longer has
the "geometrical leverage" needed to stop it. Basically, for the photon, the interaction metric is
zero. When the interaction metric is zero, there is no more "space" between the photon and the rest
of the matter. It does not "pass through matter” but matter no longer has the geometric leverage to
stop it. This is why the photon maintains ¢ constant velocity; it does not "feel" the metric friction
of the bi-Laplacian. This is exactly what advanced field theories prevent to explain related to the
stability of particles: the bi -Laplacian provides a regularization that prevents energetic collapse.

At the atomic level, the imbalance terms compensate perfectly (Bohr resonance), which is why
gravity is negligible there. Gravity "appears" only when the mass density forces the flux beyond
the local compensation capacity.

If the phase density reaches a critical threshold, the barrier Ps acts as a "shock absorber" that
prevents the metric from becoming infinite.

Result: The paradox of black holes disappears. They are not points of infinite density, but areas of
maximum metric disequilibrium where phase transfer is blocked by the barrier Ps.

If we remember that we have already demonstrated:

0py 9(Ap,)  0py 3(Apy) _
Jdx Ov v Ox

det(Mp) = {pv' Apv}

Ay = A(Ib[2) = — (B2 + dyihy) = —E
pv_‘.])s ¢U _:])S ¢U ¢U _PS (]

where: €4 = E? + ¢,A¢,, as the total energy density/flux.

Then the metric becomes:
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o 2¢v€¢dm - i ﬁ _ N- — -
gjk - Th3R{py,Ep} [G]k + Ps (6gj’_c Q]Qk ¢vS]k)] (147)

Basically, here we have demonstrated that the metric of space is governed by the flow of density
variations.

The greater the energy flow €4, the more "rigid" or "stable" the metric becomes.

The latter form of the metric tensor g;zdemonstrates that intrinsic transport is a self-regulating

process between the mass variation (dm) and the vacuum energy density {p,, €¢}. This
relationship eliminates the distinction between 'charge carrier' and 'transport medium', defining the
flow as a reconfiguration of the local metric. The experimental validation that follows will focus
on demonstrating how phase manipulation ¢,induces measurable variations in the transport
impedance.

This equation tells us that if we want to transport a mass (dm) (or its energy equivalent), we must
operate a phase change ¢,,. It is the law of direct transformation:

Geometry — Energy — Information

And for the metric ds? we get:

.TT

ds? =< [m (26 * |2 (B g - E2) - 1)] gijdxidx) = (148)

2 Eo \JRg \ 2

e, 2¢'s [-1(Pie-R( da, G_+1 Py s M = p2) - 1 || g dxtax
=3 n Ey |Rp |2 7 \dEpe. ik ag Sk = QjQr — ¢v ik gijax ax

Thus, through calculation, we found the connection between flat space (Minkowski) and
curved/complex space (Kéhler) through a logarithmic transfer function which is, in fact, the
mechanism for projecting reality.

The line element ds? is no longer a rigid constant but depends on a complex logarithm that
processes metric imbalance.

This expression tells us that macroscopic space-time (ds?) is a logarithmic umbrella of phase
interactions at the microscopic level (g;%)-

Now we want to extract the form of the metric in different dependencies and we get:

o B 1 0Ps 2 R 0Pg
ij = R]k — R (j?sag}k g]k) = g]k = E(G R]k +:P aglk) (149)

the form of the metric as a function of the generalized Einstein tensor and the Ricci curvature.
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R 0Ps R 1 1(6?5

jk_?sﬁ-l'ing:ERjﬁ_jT 297" QjQk — ¢u5,'k>

1 1 0P R
RjE <1_E)+:]Tsang 1- (Q}Qk+¢v ]k) g]k

2(1-R) 2(1—R) 0P
9k =gz Bk TR.p, gk  R-Ps (Q;Qx + vSjx) =

20-R) (1 10% 2 e
" R \R ¥ pgagik +R-?S(Qij+¢” i)

the form of the metric depending only on the Ricci curvature correlated with the phase momentum
and the reaction of the environment.

2(1 _R) [ dEintrinsic 1 a:PS 2
gjk = Tl_E(T@ ik —stang + R, (Q;Qr + ¢v5jk)

277:(1 - R) dEmtrmstc 2
Jjk ll “RZ ( aq, :R'?s QjQk + PuSjx — (1
2 Q]Qk"'(.bv ik -(1- R){ﬁ)s
Jjk = g 21(1-R) (150)
MPs o 1 (W)

metric depending on the energy variation in the jump unit correlated with the phase momentum
and the reaction of the environment.

In order for the structure of the space (the metric) to be preserved during movement along a curve,
we impose the metric compatibility condition. The transport equation for the metric tensor g g 1s

expressed by canceling the covariant derivative:

Vaguv =0

This means that the lengths and angles of vectors transported in parallel do not change "artificially"
due to the coordinate system, but only under the influence of the intrinsic curvature. Extended, this
transport gives us the identity:

aaguv - thugpv F ovup = 0

For the particle to know "where it comes back to", we need the Levi-Civita connection. This is the
only connection that is both torsion-free and metric-compatible. The coefficients are calculated
directly from the derivatives of the metric:

1
F;}v = Egla(avgau + augav - aaguv)
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The transport equation must take into account that the metric is generated by the flow:

— azpv
0v;0vy

Ik

In this context, metric transport V,g; = Ois not just a geometric condition, but one of

conservation of phase density. If the phase density reaches the critical threshold, the barrier Pg
acts as a shock absorber. Thus, the return path is provided by the logarithm of the voltage between
eand the phase energy K, which eliminates singularities.

The jump is governed by the Flow Unloading Operator (D), which ensures the survival of
information at the point of metric collapse as shown in the chapter about time and its infrastructure.

Instead of being a fixed dimension, time V; in this model is generated ("secreted") by the phase.
The speed of a geodesic is determined by the time potential; when V,; becomes instantaneous, the
displacement becomes a projection.

In its own calculation I', the "imaginaryness" of the Kéhler space collides with the phase rotation
Rg =i+ ¢,(E). The result is an emergence into reality, meaning that the Christoffel symbols
become real and stable upon exiting the jump.

Next, we will use the following form of the metric we obtained above:

0P,
2 QiQx + ¢uSjix — (1 —R) agfsk

Jjk = R P ' 1+ 2m(1 = R) (dEintrinsic
€R? dQy,

To simplify the writing of the coefficients, we denote the denominator (the intrinsic energy scaling
factor) with Aand the numerator with 0, we obtain:

0.
gik = (151)

We inject this structure into the standard definition of l"!fvand we get:
Ilm

=25 o0 (52 4 9, (%) - 0, (22

Expanding the derivatives and grouping the terms we obtain:

rf =20 ( (152)

ak@mj+6j@mk—am@jk . @mjakA+@mkajA—@jkamA)
2

(] A@®

In this form, each term plays a critical role for the stability of reentry into Minkowski space:
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The derivative dO(Variation of impulse and reaction) dictates how the intrinsic
curvature of phase space curves the information trajectory.

The derivative dA(Intrinsic Energy Pressure) is the term that "feels" the large mass,
such as that of a planet or star, going all the way down to that of a particle and forcing the
imbalance that generates gravity as a "shadow" of the phase.

In classical transport, time is an external parameter (¢). In our model, time is "secreted" by the

phase. It enters the transport equation through the metric acceleration dv:

2
Link: we have defined dv = f %dat Ado, = fg - V?s - Ot2.
Intervention: Since V; it is defined by its integral dv, the time potential is what determines
the "speed" with which the particle travels the geodesic.
The coefficients Fjlk tell us where space is curved, but Vthey don't tell us how fast (or if

there is still time/space to travel). When V,it cancels out or becomes instantaneous, the
transport is no longer a displacement, but a projection.

Unloading Operator — it’s like a Safety Valve for E at E.

It handles the singularity in metric transport when the metric force tends to zero. It acts exactly at
the metric collapse point (Jump). In the parallel transport formula, normally, if the metric were to

vanish, the equation would become indeterminate. Dy, it "unloads" the accumulated temporal

pressure ( V;) and transforms it into a phase rotation.

The metric g we wrote about before is a snapshot of the steady state of the flow at a given

energy point.

V, and Dyare transition operators. They appear when we want to know how to go from
the metric state g% (E1) to g% (E2).

Without them, we would just have a succession of static spaces. With them, we have
dynamics.

Rotation is not a consequence of transport but is the very nature of the "leakage" of time in Kédhler

space. The operator Ry dictates how the phase topology rearranges during transport.

Deyintervenes strictly as a data management operator at the critical point:

ITE

Dyensures the survival of information at the point of metric collapse (E = E,) by relieving
temporal pressure.

Being a unitary operator (D3 = 1), it guarantees that the information flow remains
unchanged (conserved) after Rgperforming the phase rotation.
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e It does not "move" the particle but allows the metric transport not to get stuck in the
logarithmic singularity when the metric force tends to zero.

Law of Conservation of Flux &.

e R rotate.
o Dy preserve.
eV, measures processing.

At the jump point (E = Ej), where the interaction metric g vanishes because dm = 0, the system
would risk a mathematical singularity. This is where the bi -Laplacian comes in:

e It provides a regularization that prevents energetic collapse in areas of maximum
imbalance.

e The photon does not "feel" the metric friction of the bi -Laplacian, which allows it to
maintain cconstant velocity and ignore material barriers.

o The phase barrier Psacts as a logarithmic damper, preventing the metric from becoming

infinite.

The Poisson bracket {p,,, €¢}(the determinant of the projection mass) becomes the denominator
that governs the stiffness of the space:

o It represents the flux of density variations between the vacuum density ( p,) and the total
energy flux (Eg).

o Intrinsic transport becomes a self-regulating process between the mass variation ( dm) and
this vacuum energy density.

Conclusion: Geometry — Energy — Information

This sequence literally demonstrates that the universe is not a collection of separate laws, but a
symphony of a single phase ®. Macroscopic space-time (ds?) is just a "logarithmic umbrella" of
these microscopic phase interactions.

6.3. Emergent Electromagnetism (Isomorphism J)

The electric charge and the Maxwellian field are not external objects, but emergent properties of
the phase curvature.

In classical electromagnetism, A, it is a vector potential. In the Intrinsic Energy Theory model, this
potential is generated by the phase density gradient.
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The relationship is one of correspondence (mapping), not of absolute identity.

Thus, the Maxwell tensor F,,, = d, A, — 0, A, becomes the antisymmetric variation of your phase
momentum.

The equation dgF *B = J* says that the divergence of the field is the current/charge density. We
have already demonstrated in chap. Il of this work: div E = V?¢,,. Therefore, the Maxwellian
current /%is equivalent to the phase Laplacian. The load is no longer an external object, but the
geometric curvature of the flow ®. The equality is produced by means of the rotation operator
Rgand the metric g z:

componenta rotita de Ry
fulxul de faza {p,, €4}

Fi(Maxwell) = Im(Rg - gz) = -(Q;Qk + ¢uSix)

Note: Why are they identical?
Answer (structured):

o In Kihler space, the rotation of —2inaturally Rgintroduces the necessary antisymmetric
component to the tensor Fjy.
o The equation dgF @B = J%*is automatically satisfied in your model by the Law of

Conservation of Flux &. If the flux is conserved, the divergence of the metric force tensor
must be equal to the source (the phase Laplacian).

Thus, the Maxwell tensor is the rotational "shadow" of the phase momentum @;. The two forms

are equal because they both describe the same thing: how the phase ®bends and rotates to create
what we perceive as the electromagnetic force.

We will define an isomorphism such that it transforms the phase momentum into electromagnetic
potential, preserving flux invariance. We define the operator J4: T*K — A (from the cotangent
space of the Kéhler manifold to the space of vector potentials) by the relation:

ﬂq,(Qj) =eh-Im [RE -ln (ST';)] (ey)j =eh-Im [icpvln (STZ)] (ey)j = ehey,-1In (ey); (153)

Py
o
because Im[i - Real + i? - Imaginar] = Real.

The Maxwell tensor F,, is the image of the phase curvature. We apply the operator d(which in
coordinates is d,,) and do not forget to observe A; = J5(Q}), so we get:

F,uv = au(:]cb)v - av(jtb)u = au eh- ¢, In & ' (ev)v —0y|eh ¢y, In p_v ' (ev)y
€o €o
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The constant eh comes before the derivative. For the rest, we apply Leibniz's rule, focusing on the
variation of the logarithm (where the load dynamics lies):

& — i <&) _ 8_(13 i _& _ Scbay(pv) - pvau(ECD) _
O in(Eo)] = 20 (52) = [ 0uon) = g Qe | = =255 =

P
— ay(pv) _ au(ECD)

Py €<I>
If we reintroduce this result into the differential equation of F,,,, we obtain:
_ 9,(py) 0,u(€a) dv(py) dv(Ep) *
F;'w - eh¢v [(ﬂp—v - #S—(p) (ev)v - (T - ?:) (ev)u] (153 )

This result shows that:
1. Electric Field: It arises from the spatial variation of the phase density p,with respect to
time or radial coordinates (components F;).
2. Magnetic Field: It arises from the rotation of the phase vector e,relative to the density

gradients (the components Fj;).

Thus F,,, is the measure of the inhomogeneity of the phase density p,,. If the phase density were
constant in space, d,(p,) = 0, then F,,, = 0, which is physically correct (there is no field without
a source/potential gradient).

Verification of the Bianchi identity (dF = 0), which in the Maxwell formalism represents the
absence of magnetic monopoles and the conservation of phase flux.

We know that the exterior derivative of an exterior derivative is zero:
d?=0=dF =d(dJy) =0
For us this means that:
03Fp +0,Fy +0,F, =0
which is satisfied only if the phase field is continuous and twice differentiable.

Thus, F,, it is not a separate object but is the "curvature" of the isomorphism Jgp,.

We can also write the energy density (Energy-Momentum Tensor) directly using the components
extracted from the logarithm of the phase density because if the phase geometry produces an
energy-momentum tensor ( T, ) that obeys the conservation laws, then the model is physically

valid.

ITE Extended Theory Dissertations 140



We remind you that: F,, = ehd, [aﬂ In2- (e,), — 8, In 2% (ev)u] and if,
for simplicity of writing, we denote the logarithmic gradient of the phase as a local wave vector:

k, =0,In (%)and (ey)y = ey, iar (e,), = e,, we obtain:

E,, = en¢,(k,e, — kye,) (154)
In vacuum (or linear medium), the symmetric Maxwell energy-momentum tensor is:
Ty = o (FuaFs* =5 GuFapF*) (155)
Calculation of the contraction term F,, F;*:
FuaF8 = (ehep,)(kyeq — kae, ) (kye® — k%e,)
We expand the brackets:
ke kye® = k,k,e.e® =k, k,|e|*
(—kqe,)(—k%e,) = eye k k™ = eye,|k|?
kye,(—k%e,) = —k,e, (e k)
—kqye, ke* = —e k, (e k)
So:
FoFf = (ehgl)v)z[kukvlel2 +eye, k|* — (kuev + e“kv)(e . k)]
Calculating the invariant term FygF @B Analogously we obtain:
FopF®F = 2(ehdy)?[k|?le|* — (k - €)?]

Thus:

1 1
Ty = ‘u—o(efl({bv)z kﬂkv|€|2 + euev|k|2 — (kuev + eﬂkv)(e - k) _ng(lklzlelz —(k-e)?)

If the direction vector e is orthogonal to the density gradient (k - e = 0), the tensor simplifies
enormously, describing a pure electromagnetic wave-like propagation.
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Its presence ¢2 shows that the energy does not depend on the direction of rotation, but on the
intensity of the phase coupling.

The component Tyq(energy density) is proportional to the square of the logarithmic gradients of
the density p,,. The more abruptly the phase varies in space (large gradient), the higher the local
energy.

Now that we have the energy, we can calculate the Sources (current density J#). According to
Maxwell's equations: 9, F*V = J#, if we apply divergence to our form F*V, we will see how the
electric current "springs" directly from the second derivative of the logarithm of the phase density.
The electric charge becomes an emergent property of the phase curvature. The electric charge is
not an external object but is the result of the way the phase field "curves" around an inhomogeneity.

d0,F* = eh(pvav(k,uev - kveu) = eh¢v(evavk# + kﬂavev — e, 0yk, — kvave#)

u

We obtain the current density J#:
JH = ehdy [e”avk” +kH(V-e)—et (l:l ln&) — (k- V)e”] (156)
Ko €

In classical physics, the Laplacian of the potential is directly related to the charge density. Here,
the source d,0* lnsp—" is the curvature of the logarithm of the phase density. The term
D

d, k*(anisotropy) indicates how the phase gradient changes directionally.

Electric Charge (J° = p,joceric): Occurs when the Laplacian of the logarithm of the phase density
is nonzero. The charge is not "put" in space, but space has a phase density whose logarithmic
geometry is curved.

Current ( J): It arises from the transport of these phase curvatures through the direction versor of
the covariant velocity e¥ = (e,)Ywhich, in the context of the Intrinsic Energy Theory, becomes
the carrier of geometric information.

Small Digression: the simplest case: Static Point Load

We want to see what the phase density must look like p,, to generate Coulomb's law:

1 Q

= 2
4rteyr

Static case — symmetry conditions: e, = (1,0,0,0)— the direction versor vin which the phase
rotation will occur is purely temporal, being related to the rest energy E,; p, it depends only on the
radius rand the phase gradient vector becomes: k = (O, 0y In g—" , 0,0).

D

From the tensor F,, previously calculated, the component the radial electric Fy, field is:
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E. = F, = che, (ar In p—”)
Eo

For this to coincide with the classical field, we must have the equality:

- 2
dmteyr

1
eh, (0, In ") = ¢
€o

which leads us on the one hand to the shape of the task:

Q = dmeyheg, - 12 - (ar 1ng—") (157)

D

and on the other hand, it produces the form of the phase density that leads to the appearance of the

charge:
-9
Py = Eg r € *meohedvr wherer, is an ingtegration ct. (158)

Charge as Exponent: Electric charge Q is not a "dust" sprinkled across space but is the curvature
coefficient of the phase exponential.

Source J°: If we now apply the divergence (d = F) to this result, we obtain a charge density that
is zero everywhere except at the point 7 = 0 (where we have a singularity), exactly as in the Dirac
distribution ( §) of a point charge.

Observations:
Py 1 Pv €d> (aupv aus(D) aupv au€d>
k,=0,n—=—0,—=— — = —
K 7 g—" € oo\ €o Pv €% Py Co
@
0,
pvku = aupv — Py ‘é
@

The metric is the second derivative of the density. We apply the operator d, to the equation above:

€o
av(pvku) = ava,upv - av (pv Péq) >

We obtain:

d,0 S¢ a P [7] S(p P a Eq)a Eq;.
g v = av(pvk ) + pl? —* + —F ——* 2 -
u s €o €o €2,

(159)

this is the metric expressed in terms of the phase density gradient k.
We remember that:  F,,, = ehqbv(kuev - kvey) but:

F;w =VXxJp = au(‘7d>)v - av(:]d))u = F,u

Py

v +ehp,In V Xe,
€o
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We obtain:
En =V XJy —ehe,In

p
i|v><ev

Eu =V X (zb — ehe, In

Py
€

: ev) (160)

This suggests that the Maxwell tensor is the rotor of a corrected vector potential. Basically,
electromagnetism arises when we differentiate the complex projection of the flux ( J4) against its
geometric background.

This formula explains why in flat spaces (where V X e,, = 0) electromagnetism seems simple, but
in areas with p,variable density and Egunstable threshold, the geometry becomes much more
complex.

The digression ending here, we now return to the study of transportation to which we dedicated
this chapter.

6.4. Transport Dynamics and Metric Leap

Transport means that we take an object, starting with a particle from a place characterized by a
certain metric, and we must find it in another, characterized perhaps by a different metric, where
we want it to be. Transport is not just displacement, but a reconfiguration of the local metric
equilibrium.

Transport means that we take an object, starting with a particle from a place characterized by a
certain metric, and we have to find it in another, characterized perhaps by a different metric, where
we want it to be. So, we have a phase rotation operator, a discharge operator, a time potential,
different forms of the metric and the connection between the metric between Minkowski space
and Kihler space. The transport equation has to express the conservation of isomorphism Jg under
the action of the rotor and the divergence but taking into account everything that I have highlighted
before.
Thus, we can conclude that:

D

—2=VxJp+V-(Q))

_2elloi) _ (161)
J Vi
Any other form would either lead to loss of information at the jump point or to the breaking of the
metric under the pressure of intrinsic energy A.

It says that any change in phase density (information) must be found either in the rotation of the
field (rotor), or in the distribution of the source (divergence), or in the curvature of space (metric).

Thus, transport is the process by which the phase ® negotiates with time V, to rearrange the
geometry g .
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