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Abstract

Based on the Unified Field Theory (SUF), this paper starts from the right-handed helical vortex structure of space
itself and establishes the geometric origin of the system of natural constants. The core result is that all fundamental
constants of nature—
G,ha,e gl
are not independent experimental inputs, but are uniquely generated by the three-layer encapsulation structure
SU(¢y) — SUq(£q) — SUy(£w)
and by the strict threefold duality among scale, frequency, and mass.

This threefold duality yields the deepest geometric relation in nature:
QO 4, M

Q% 4 M
The spin-unit scale is determined by the encapsulation of action:

h = pgcth
while the spin unit is itself an area encapsulation of N, space units (SU):

{)(2). = No%

Combining these two relations gives the core invariant of the natural constant system:

3 =—| N, = 147 x 10?2
ug CNO 0
This invariant fixes the space-mass coupling constant i:
_h
He = cNy#3

= 1.6895 x 1028 kg /m,
showing that i, is not an empirical fit, but is uniquely defined by the probe scale {o and the encapsulation number
NO.

On this basis, the paper further proves that
e the gravitational constant

411C
Hg

e the fine-structure constant
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c2e8
aQ=—:-7r:
4mdy
e the elementary charge
e = Kpq HgC
e the vacuum constants
2
_ MgKing g
€ = C—Z N ,
1
Ho = —5 7
MgkingNG
can all be written in a unified power/multiplicity structure:
X =pdcNg

Thus, the entire system of natural constants is uniquely determined by c, g, €4, with no free parameters and no
empirical constants, forming a closed geometric system.

In addition, using the SUF three-parameter field (Q, n, ¢), the paper makes experimentally testable predictions about
the coupling between gravity and electromagnetism. Two key experiments:

1. Mass variation induced by accelerated positive charges (¢ — n coupling);
2. Instantaneous centripetal gravity and vortex effects in a nanocrystalline-core air gap (2 — n coupling);

are both found to be fully consistent with the sign structure of the SUF field master equation, providing a direct
experimental confirmation of the theory.

The final conclusion is:

The system of natural constants, gravitational, electromagnetic, and quantum structures, and vacuum response all
originate from the same SUF spatial field, through a three-layer encapsulation geometry.

The probe scale Lo, the encapsulation number N, and the two fundamental constants c, |, constitute the minimal

generating set of nature, from which all known fundamental constants are uniquely derived—no free degrees of
freedom, no circular assumptions—realizing a genuine unification of the natural geometric origins of physics.

Chapter 1 Basic Structure of Natural Origins: Two Constants and Three Parameters

Unified Field Theory (UFT) posits that the ultimate origin of nature is not matter, particles, or forces, but the
geometric—dynamical structure of space itself—the SUF field.

Starting from a single axiom, this paper identifies two most fundamental constants and three minimal geometric
degrees of freedom, and uses them as the minimal generating set for constructing the entire physical system.

1.1 Two Fundamental Constants
UFT asserts that there are only two truly fundamental constants in nature:
C Hg
1. Speed of light ¢
e  Magnitude of the SUF-field (spatial helical outflow) velocity;

e Defines the time scale: t = s / c;
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e  Determines causal structure and relativistic structure.
2. Space-mass coupling constant g

e  Units: kg/m;

e  Sets the mass scale for encapsulation;

e  Determines the gravitational constant:

e  Determines the spin-unit scale:
h = pgcth

All natural constants—including G, f, e, &, 1o, @, are derived from c, p, through the encapsulation chain of space
units — spin units — closed units.

1.2 Three-Parameter Degrees of Freedom
The single axiom of the SUF field forces space to possess three orthogonal degrees of freedom:
(Q2,n, ¢)
corresponding to three types of geometric tendencies:
e Rotation frequency (L — azimuthal winding — source of magnetic field;
e Encapsulation density n — radial encapsulation — source of gravity;
e Phase ¢ — axial phase structure — source of electric field and charge sign.
These correspond to the three classical fields:
B =V x (Qey),
Ag =Vn,
E=V¢

The three are mutually orthogonal:
Ag LELB

Thus, Q, n, ¢ form the minimal eigen-coordinates of the SUF field, and constitute the most fundamental degrees of
freedom for all dynamics and encapsulation structures in UFT.

1.3 Consolidated Concept and Dimension Table (All key definitions gathered here)

This is the most important “base dimension table” of the entire paper.
All symbols appearing below will not be redefined later.
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Table 1: Fundamental Concepts and Dimensions in UFT (consolidated Definition Table)

the vacuum

Name Symbol Definition / Geometric Meaning Dimension (SI)
Speed of light c Magnitude of SUF-field velocity m-s~t
Space—mass coupling . Determines G and
constant Hg Mass scale of encapsulation hkg - m-1
Rotation frequency Q g?{iﬁiﬁiﬁéﬁumal winding — source st
. . Number density of SU streamlines per -1
Encapsulation density n volume —> source of gravity m
Phase structure of the space flow — . .
Phase ¢ electric field and charge dimensionless
Electric field E=Vo Gradient of ¢ V-m!
Magnetic field B =V X (Qeg) Curl of Q T
Gravitational field Ag=Vn Gradient of n (direction of falling) m-s?
Volume flow rate Q Light-speed divergent flow m3 .51
Encapsulated mass M i\;[l?;fhassomated with an encapsulation kg
Spin-unit scale {q Defined by A = ugcfé m
Space-unit scale 2 E;(;E)ree )length (deepest spatial scale in m
Probe frequency Qo = ¢ /4, i\g[irjl;mal rotation frequency of a space unit o1
Probe action So = ugci’ﬁ Minimal action of a space unit (SU) J-s
Bohr radius I'g Geometric scale of the hydrogen atom m
_ 2 Energy-equivalent scale of hydrogen (Not m
Hydrogen length by = «Cme/ (Zug) a pure geometric length) (Non-geometric)
First master equation Q = 4mct} Scale of divergent flow -
Second master M = y,tg Mass—length relation —
Third master equation G = 4mc?/ Hg Gravitational constant m3 - kg1.s72
Charge quantum (base —k c Winding number of ¢p — origin of electric c
unit) Qo = Xmqlg charge
Mass—charge . . _

. k .S 1
conversion constant mq Ratio mapping mass flow rate — charge C-s-kg
Vacuum permittivity & l(;i)}ellectlve response of SU at macroscopic Fom-t
Vacuum permeability ™ l(éi)]l;lectlve response of SU at macroscopic N . A2
Fine-structure constant a Encapsulation ratio among SU, SUQ and dimensionless

1.4 Summary of Chapter 1

e  This chapter establishes the minimal foundational set for the unified field theory:

Two constants (c, ug)

+  Three parameters (Q, n, q>)

e The two constants determine all scales; the three parameters determine all fields.
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e  These five quantities form the complete basis of the SUF field and constitute the core structure of the entire
paper.

e All natural constants, particle structures, field equations, and scale chains are derived from them in
subsequent chapters.

Chapter 2 Geometric Origin of the Three Master Equations: Natural Laws from a Single
Axiom

Unified Field Theory starts from a single axiom:

Relative to any object at rest in the observer’s frame, the surrounding space performs a right-handed cylindrical
helical outflow at the speed of light.

This chapter shows that this axiom alone is sufficient to derive three fundamental geometric equations (the three
master equations). They correspond respectively to spatial energy flow, mass encapsulation, and gravitational
strength, and form the geometric foundation for all subsequent relations in this paper (for G, h, €y, €, and the field
equations).

2.1 From the Single Axiom to the Three Master Equations: Geometric Necessity
The right-handed light-speed helical outflow of space implies three independent geometric ingredients:
1. Divergence radius ¢, (encapsulation length)
2. Light-speed outflow velocity ¢
3. Right-handed winding structures (the Q layer)
Together with cylindrical-spherical symmetry, these three ingredients naturally generate three geometric quantities:
e A scale for spatial volume flow: Q
e A scale for encapsulated mass: M
e A scale for gravitational strength: G

These are the three master equations:

4mc?
Hg

Q = 4mcth, M =gty G=

This chapter will show their origins in detail.
2.2 First Master Equation: Volume Flow of the Helical Outflow

Space flows outward at the speed of light from the encapsulation radius £.
With spherical symmetry, the volumetric flow rate across the sphere per unit time is:
Q = surface area X radial speed = 4nf3 - ¢

That is: Q = 4mct}
Interpretation:
e (Q is the energy-flow scale of the SUF field;
e [t is determined purely by the geometric configuration;
e Itis independent of matter or particles—it is a property of space itself.

This master equation is the starting point for the spin-unit scale and for the energy flow of the vacuum.
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2.3 Second Master Equation: Linear Relation Between Encapsulation Length and Mass

The space-mass coupling constant 1, describes how much mass is encapsulated per unit length.
When the SUF field winds into a closed layer at scale £, the encapsulated mass is

M = pgtq
Interpretation:
e Mass is not a rigid “substance”, but a manifestation of spatial encapsulation (the n-field);
® g is the geometric constant that sets the mass scale;
e  All particles (electron, proton, A, etc.) correspond to different encapsulation lengths €.

Later, this equation will be combined with A to determine the spin-unit scale:
h = pgcth

2.4 Third Master Equation: Geometric Origin of the Gravitational Constant
The axiom states that space performs a light-speed helical outflow, and that encapsulation manifests as mass.

Therefore, the gravitational strength satisfies
GM = strength of divergent field X encapsulation radius.

Using the first and second master equations:
c c
GM = —Q = — (41ct?) = 4nc?l,
o Lg

Substituting M = py?q ,

_ 4mc?

= .
That is,

_ 4mc?

= .
Interpretation:

e ( is not a fundamental constant in its own right;

e G is completely and uniquely determined by ¢ and p;

e  Gravity is not a separate “force”, but the gradient of the encapsulation density n of the space flow.
This lays the foundation for constructing a unified constant system in the later parts of the paper.
2.5 Logical Unity of the Three Master Equations

The three master equations are not three independent formulas, but rather three projections of the same geometric
structure:

Master Equation Geometric Direction Physical Meaning
Q = 4mcty Radial Energy-flow scale (outflow)
M = y,tq Encapsulation axis Mass scale (encapsulation)
G = 4mc?/ Hg Global scale Gravitational coupling (Geometric ratio)
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Together they constitute the three fundamental “root scales” of nature, all derived from the single axiom and
containing no free parameters.

2.6 Summary of Chapter 2

This chapter has shown that:
1. The three master equations are direct geometric consequences of the single SUF axiom;
2. They define the fundamental scales of energy flow, mass, and gravity;

3. All natural constants can be derived from the three master equations and the two root constants c, Hg;

4. The three master equations provide the complete geometric framework for the spin units (SUQ), the
hydrogen scale, the probe, and the field equations.

In the next chapter, we move to the three intrinsic degrees of freedom of the SUF field (£, n, ¢), and show how the
spatial triad gives rise to the three fields and the full dynamical structure.

Chapter 3 Three-Parameter Model: Intrinsic Spatial Triad and Three-Field Structure

Unified Field Theory states that the deepest structure of nature is not particles, but the geometric—dynamical form of
space itself (the SUF field).
Its single axiom is:

Relative to any object at rest with respect to the observer, the surrounding space executes a right-handed cylindrical
helical outflow at the speed of light.

This axiom forces space to carry three orthogonal, irreducible geometric degrees of freedom.
They form the “intrinsic triad” of the SUF field and are the ultimate sources of the three fundamental fields in nature
(magnetic, gravitational, and electric).

These three degrees of freedom are: [ (Q, n, ¢)

3.1 Geometric Origin of the Three Parameters: Natural Decomposition of a Cylindrical Helical Field

The “right-handed cylindrical helical outflow” in the axiom contains three independent directions:

Geometric direction Parameter Physical meaning
Azimuthal (winding in 6) Rotation frequency Source of magnetic structure
Radial (divergence/encapsulation in r) Encapsulation density n | Source of mass and gravity
Axial (phase propagation in z) Phase ¢ Source of electric field and charge sign

Thus, the geometric potential g(r, 6,z) can be decomposed as
9(r,6,2) = go D gn D 8o

These are the minimal structural components of the SUF field. They are not arbitrarily chosen free parameters, but
the basis vectors that automatically emerge from helical geometry.

3.2 Rotation Frequency Q: Origin of Spatial Winding and Magnetic Field

The rotation frequency ) describes the winding speed of the space flow around the axis; it is the “curl component”
of the SUF field:
Q=|Vxg]|

Its physical consequences:

1. Magnetic field arises from winding:
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B =V x (Qep)

2. The chirality of Q is fixed by the sign structure of the field equation: it is always right-handed.
The negative sign in the curl term suppresses any left-handed ground state.

3. The spin unit SUQ is the encapsulated state of .
The spin-unit scale is fixed by

h = pgct}
which is the geometric origin of the quantum of action.

Therefore, magnetic field, spin units, spin (1/2), and quantum action all arise from the rotation frequency ().
3.3 Encapsulation Density n: Origin of Spatial Falling and Gravity

The encapsulation density is defined as
n=V-(49)

Its physical meaning:
1. nis the essence of mass (mass = encapsulation length x p,):
M= pgtq
2. Gravity is not a force, but the gradient of the encapsulation density:
Ag=Vn

3. n must be non-negative (enforced by the a-term in the field equation).
Negative mass cannot occur.

4. The number of encapsulation layers n is directly related to particle mass hierarchies:
electron (1 layer), proton (1836 layers), A (higher layers), etc.
Thus n is the fundamental parameter underlying mass, gravity, and the direction of falling.
3.4 Phase @: Origin of Charge Topology and Electric Field
The phase ¢ is the axial “unfolding angle” of the SUF field:
1. The electric field comes from the phase gradient:
E=V¢p
2. Electric charge comes from the winding number of the phase:
q = Ng kmq tigc
Since ¢ can be positive or negative, electric charge has positive and negative signs.

3. The topological structure of ¢ determines charge conservation:
Charge = the conserved topological winding number of ¢.

4. Electromagnetic waves are propagating phase waves of ¢.
Thus ¢ is the geometric origin of electric field, electric charge, and phase waves.
3.5 Mutually Orthogonal Three-Field Structure: Geometric Necessity of E L B 1L A,
Because () — n — ¢ are orthogonal in the SUF geometry, the three fields are automatically orthogonal:

Ay LE LB
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This is one of the most important geometric structures in UFT. It tells us that:

e  The direction of gravity (Gradient of n);

e The direction of the electric field (Gradient of ¢);

e  The direction of the magnetic field (winding of Q);
are mutually orthogonal and form three independent eigen-axes.
This is not just an “empirical structure” of Maxwell’s equations, but a geometric consequence of the SUF field.
3.6 The Three Parameters as Eigenmodes of the Field Equation ME-Final
The SUF master field equation (to be derived in Chapter 7) is

Ciz@tzy—VX (Vxg)+aV(V-g)+Bg+yIVxglig=0

Its sign structure enforces:

e The curl term (with negative sign) isolates the ) degree of freedom;

e  The divergence term (with @ > 0) isolates the n degree of freedom,;

e  The remaining freedom corresponds to the phase ¢.

Therefore:

Qn, ¢)

are not just definitions, but the unique characteristic decomposition (eigenmodes) of the field equation.
Space has exactly these three degrees of freedom—no more and no fewer.
3.7 Mapping Between the Three Parameters and the Three Encapsulation Layers

The three parameters are not only degrees of freedom; they also correspond to three encapsulation layers:

Encapsulation layer Parameter Physical meaning
SU (space unit) ¢ layer Phase, field communication, minimal action S,
SUQ (spin unit) Q layer Origin of A, spin and magnetic structure
CU-n (closed unit) n layer Particle mass hierarchy and gravitational structure

These three layers correspond to the mass hierarchy of the electron, proton, A, etc., and will be developed further in
Chapters 6 and 7.

3.8 Summary of Chapter 3
This chapter has established the three most central spatial degrees of freedom in the unified field theory:
Qn, ¢)
They are:
e The three-axis decomposition of the SUF field’s geometric structure;
e The origin of the sign structure of the Maxwell equations;
e The geometric sources of mass, charge, magnetism, and phase;

e  The three principal eigenmodes of the ME-Final field equation;
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e The base coordinates of the three-layer encapsulation structure (SU, SUQ, CU-n);
e The interface for all subsequent derivations (hydrogen scale, probe, vacuum constants, particle spectrum).

In the next chapter, we will present the smallest spatial scales: the three-layer encapsulation geometry of space units
SU, spin units SUQ, and closed units CU-n.

Chapter 4 Space Unit SU, Spin Unit SUQ, and Closed Unit CU-n: Geometry and
Parameters of the Three-Layer Encapsulation

In the previous two chapters, starting from the single axiom and the two fundamental constants ¢, p,, we derived the
three geometric master equations and the spin-unit scale £, and showed that the three parameters (Q, n, ¢)are the
intrinsic triad of the SUF field.

On this basis, the present chapter constructs the three-layer encapsulation structure of space:
SU (Space Unit) — SUQ (Spin Unit) — CU-n (Closed Unit / Particle)

and establishes:

o how the characteristic scales of each layer (length £ , rotation frequency €, action S) are derived
geometrically from c, ug, h, a;

e how the encapsulation number (the number of lower-level units contained in each higher-level unit) is
determined by dimensionless ratios built from these scales and constants;

e numerical examples under the current calibration, verifying the consistency of the geometric chain and
illustrating the encapsulation-number relations for electrons, protons, etc.

4.1 From Two Fundamental Constants to the Spin-Unit Scale £, and Spin Frequency Q,

In UFT, the spin unit SUQ is the area-encapsulation unit of the SUF field. Its scale is uniquely fixed by the
geometric relation among the reduced Planck constant , the space-mass coupling constant 4, and the speed of

light c.
The key relation is
ho=pgcth 4.1)

Here:

e  h:reduced Planck constant (quantum of action);

e | : space-mass coupling constant (as defined in Chapter 1);

e (:speed of light (composite speed of the SUF field);

e £ encapsulation length of the spin unit SUQ (dimension: m).

From (4.1) we directly obtain the length scale of the spin unit:

h
o = \/% 4.2)

The intrinsic spin frequency Qg of the spin unit is given by the SUF geometric condition v,.(£q) = c:

c

Qq = o (4.3)

Thus, the fundamental physical quantities of the spin unit are
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‘gn, .QQ, SQ = fl
4.1.1 Numerical Example (Under the Current Calibration
Using the parameters fixed in your previous work (see abstract, Chapters 1 and 2):

e ¢=299792458 x 10® m/s
o u,=16895x 102 kg/m
e h=1.054571817 x 1073*] - s

Substituting into (4.2) and (4.3), we obtain typical values for the spin-unit scale (computed with standard physical

constants):
h
fg= |— =~ 46x1073m,
HgC

Cc
Qg = 5= ~ 6.6 10%3 571,

So=h ~ 1.055x 10734 ] - s.

This shows that SUQ is a spatial encapsulation unit with characteristic length 1073 m, rotation frequency
10%*s~1, and action A.

4.2 Space Unit SU (Probe Unit) Scales €, Q, S,

The space unit SU (Space Unit, SU) is the smallest geometric unit of the SUF field, corresponding to the probe
scale.

UFT determines the SU scale 4, via the “hydrogen principal spectrum + fine structure” and the geometric duality

structure. The relation is
_ c2ed [
a=ih fa= L @)

Here a is the fine-structure constant, and £, is the spin-unit scale determined by ¢, ug, i in §4.1.
From (4.4), the probe length £, can be solved as
4 010\ /8 )
2, = (%) =3.76 x 104'm (4.5)

This is the geometric definition of the probe: it is not arbitrarily chosen, but the unique numerical value constructed
from a, £, C, Ug, h.

The corresponding probe frequency and action are:

c
QO =
4o

So = pgcts (4.6)
4.2.1 Numerical Example (Under the Current Calibration

Using the experimental value of the fine-structure constant

a = 7.2973525693 x 1073
and the spin-unit scale £ ~ 4.6 X 10736 m from the previous section, substituting into (4.5)—(4.6) yields to double
precision:

£y~ 3.8%x 107" m,

C
0o = 5=~ 80X 10%s7,
0
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._______________________________________________________________________________________________________|]
So = pgcti ~7.2x107% ] - .
Thus, in this theory:

A single space unit (SU) has a typical length scale ~ 10~*7 m, corresponding rotation frequency ~ 10°°s™1, and
action ~ 10757 ] - s.

4.3 Encapsulation Number of the Spin Unit: From £4/€, to N

In UFT, the spin unit SUQ is the area-encapsulation of space units SU.
Given ¢, and ¢, the characteristic surface area of a spin unit is ~ 474, and the “cross-sectional area” of a single
SU can be taken as #3. Thus, the number of SUs encapsulated in one spin unit (the “encapsulation number”) is:

B spin-unit area _Antd

0o — . . ~
space-unlt cross-sectional area fé

After refinement of the geometric duality, this paper adopts a tighter normalization:

=
No = (“’—“)2 (4.7)
4o
At the same time, the probe frequency and spin-unit frequency satisfy
Q, = ¢ Qg = ¢
P Tt
=

=@ -n oy

Using the numerical values from the previous subsection (£ = 4.6 X 1073°m, £, =~ 3.8 x 10™*"m), we obtain
N, = (i—‘;)z ~1.5x 102

This indicates that:

One spin unit SUQ corresponds to the encapsulation of 1022 space units SU.

Furthermore, using the relation between probe action and spin-unit action:
Sq=h, So = pgcts,

we find

Sa_ R
So  ugcts

=N, 4.9)
1e.
h=N,S,

This shows that the reduced Planck constant # is the collective encapsulation of N, space-unit actions. N itself is a
dimensionless “number of SU per spin unit”.

4.4 Closed Unit CU-n: From Geometric Encapsulation to Particle Mass

A closed state of space (CU-n) is formed by several spin units SUQ assembled into a closed layer. In UFT, this is the
fundamental form of material particles. Let:

54



Turkish Journal of Computer and Mathematics Education (TURCOMAT) ISSN: 3048-4855

e n: the number of spin-unit layers or the effective encapsulation number (dimensionless);
e M, : the corresponding mass scale (kg) of the closed unit.

In this theory, mass is defined as the product of encapsulation length and the space—mass coupling constant (second
master equation):

My, = pg ¥y (4.10)
where £, is the effective encapsulation length of the n-order closed state.
For the most basic closed unit (electron):

Te (4.11)

£
e Ky

corresponding to an encapsulation number n, = 1, the “shallowest closure”.

On this basis, heavier closed units (such as proton, neutron, A baryon, etc.) can be understood as multi-layer
encapsulation states. In the simplest approximation, the mass is approximately proportional to the layer number:

M, ~nM, (4.12)

where M, is the reference mass for a single-layer closed state (identifiable with the geometric equivalent mass at the
electron scale).

For electron and proton:
e Electron mass: m, ~ 9.11 x 10731 kg
e Proton mass: m, ~ 1.67 x 107*” kg
The mass ratio is

P ~1836.15  (4.13)
Mme

In UFT, this ratio is interpreted as:

The proton is an “encapsulated state of about 1836 closed SUQ layers,” while the electron is a “single-layer closed
state” (n, = 1).
Heavier particles (such as the A baryon) can be regarded as further increases in encapsulation layers plus non-linear
excitations (the y-term) in the field equation. For example:

my

— = 1.19
my

which matches the experimental data (about 19% mass increment) and reflects the “extra encapsulation energy”
controlled by the y-term in the ME-Final field equation.
In this encapsulation picture:
e n =1 corresponds to the minimal closed state of the electron family;
e n = 1836 corresponds to the strongly encapsulated state of the proton/neutron;
e larger n corresponds to heavier hadrons or heavy leptons.
This “layer number n < mass” structure is consistent with the second master equation M = p g€ from Chapter 2.

4.5 Numerical Structure of the Three-Layer Encapsulation and Parameter Chain (Summary Sketch)

Combining the results of previous chapters, under the current calibration c, pig, i, @, the three-layer encapsulation
structure of nature exhibits the following clear hierarchy in scale and parameters:
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1. Space Unit SU (Probe Layer)

£y~ 3.8%x 107" m,
Qo =~ 8 x105%s71,
So=7x%x107%7 ] ..
The space unit SU describes the deepest spatial lattice and the minimal action unit. It does not directly
correspond to any observable particle, but is the elementary “pixel” underlying all physical quantities.

2. Spin Unit SUQ (Quantum Encapsulation Layer)

Lo ~ 4.6 X 10736 m,
Qg ~ 6.6 x 1043571,
Sq=h~105x1073] -5,

Encapsulation number:

20\°
N, = (—) ~ 1.5 x 1022
o
and
h = Noso

This shows that one spin unit SUQ is the encapsulation of about 1022 space units SU (and their action So),
and is the geometric carrier of quantum behavior.

3. Closed Unit CU-n (Particle Layer)
Taking electron and proton as examples:

° Electron (CU-1):
M, ~ 911 x 1073 kg
corresponding to encapsulation layer number n, = 1, the shallowest closed state.

e  Proton (CU-1836):
M, = 1.67 x 107%7 kg,
M,
= 1836.15 = n,, ~ 1836,
e
corresponding to a strongly encapsulated “1836-layer closed state” mode.
When other particle masses are normalized to the geometric mass scale

M_ ’ugch

all known leptons and hadrons have dimensionless masses m; /M, concentrated in the narrow band 10723 ~ 10729,
forming three clearly distinguishable encapsulation levels (electron layer, meson/p layer, hadron/heavy-lepton
layer), consistent with the multi-layer SU — SUQ — CU-n encapsulation picture.

4.6 Summary: From Geometric “Units” to the Predetermined Shape of the Particle Spectrum
The main results of this chapter are:

1. Fromc, g, h, a, we geometrically derive the spin-unit scale £, the probe scale £, and the probe action Sy,
obtaining the length—frequency—action chain of SU and SUQ:

(€0, 20, So)
— encapsulation
([Ql QQ, h)

2. From the encapsulation geometry we obtain the SU encapsulation number of the spin unit:

No = (£a/40)* = 1072,
h = Noso,
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revealing the geometric—statistical nature of & as the collective action of 1022 space units.
3. Viewing the closed unit CU-n as a superposition of spin units SUQ in closed modes leads to

M, = nM;
so that the mass ratios of electron (n = 1) to proton, A, etc. (e.g. m,/m, = 1836) become direct
reflections of the UFT energy-spectrum structure.

This chapter completes the quantitative characterization of the three-layer encapsulation chain from “space unit SU”
to “spin unit SUQ” to “closed unit CU-n”, providing the geometric and dimensional basis for subsequent chapters on
the hydrogen scale (mid-scale), probe calibration, vacuum constant closure, and the spectral structure of the ME-
Final field equation.

4.7 Tri-Layer Duality Principle: Geometric Symmetry of the Constant System

This section introduces a deep geometric relation identified for the first time in UFT—the Tri-Duality Principle.
Tri-layer duality is not a coincidence of formulas but the necessary consequence of the SUF encapsulation structure.
It reveals a strict one-to-one correspondence among length, rotation frequency, and mass in nature, and underlies all
derivations of i1, , h, G, a given in paper B.

We will show that:
e Length duality
e Frequency duality
e  Mass duality

form a closed, consistent, and parameter-free system, constituting the highest geometric symmetry of the natural-
constant system.

4.77.1  Three-Layer Encapsulation Structure (Probe — Hydrogen Scale — Spin Unit)

The three geometric scales of the SUF field are:

Layer Scale Structure Physical meaning
Deepest layer | Probe scale £° Space unit SU Minimal spacetime vortex unit
Middle layer Hydrogen scale £5; | Hydrogen energy levels Mid-scale node of quantum energy
Spin-unit layer | Spin-unit scale £ SUQ rotational encapsulation | Encapsulation scale of A

They correspond to three action structures:
So = “gcg(z)'
SH = ‘Ll,nggl ’
h = pgcth.

The three scales satisfy
Cy KL Kty

4.7.2  Length Duality
For an encapsulated state (particle, atom, spin unit), the length and rotation frequency must satisfy
2.0, =4,Q0, =c¢

Thus,
0

£ Q,
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Interpretation:
e  The smaller the length scale, the higher the rotation frequency;
e  The probe scale corresponds to an ultra-high rotation frequency;
e The spin-unit scale corresponds to a lower frequency;
e The hydrogen scale sits at an intermediate node.

The three scales are strictly inversely related.

4.7.3  Frequency Duality

The core encapsulation relation of the SUF field is
MQ = pugc

For two encapsulated states:
Mlﬂl = Mzﬂz == ‘ugC

which gives
Q M

Q M,
Thus, the larger the mass, the lower the principal rotation frequency.
This explains:
o the rotation frequency of the proton is lower than that of the electron;
e hydrogen vibrational frequencies are lower than those of the probe structure;
o the spin-unit SUQ rotation frequency is fixed at Qg = c/#q.
4.7.4  Mass Duality

From the length—mass relation for encapsulated states (second master equation):

M =gt
we obtain

M, 4,

My £
Combining with the length duality (LD),

M, O

My 0,

Thus, mass duality = length duality x frequency duality.
4.7.5  Tri-Layer Duality Closure

Combining the three dualities:
Q, 4, M,
Q, £, M,

This forms a symmetric triangle relating scale, rotation frequency, and mass:

Mass ratio M2/M1
1
Scale ratio «——— Frequency ratio
£2/e1 Q1/Q2
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These three quantities are mutually locked, with no free parameters.

4.7.6

Direct Implications of Tri-Layer Duality for the Constant System

Tri-layer duality clarifies the constant-derivation chain in this paper:

1.

Inevitability of 7 (spin-unit encapsulation)

h=pgctd
is obtained from the encapsulation scale of SUQ.

Inevitability of G (encapsulation constant)
Combining with the encapsulation constant p,:

3 4c?
Hg

Inevitability of the fine-structure constant a
28
o= c“ly
- 10
4,

Inevitability of the charge quantum e (topological winding)

e = kpqlgC

Chapter 5 Hydrogen Length(£y): Geometric Calibration of the Energy Layer and the Mid-
Scale Structure

Unified Field Theory (UFT) holds that the scales of nature are organized into three layers:

the deepest layer (SU), the quantum layer (SUQ), and the atomic layer (mid-scale).

This chapter establishes the ruler of the atomic layer—the Hydrogen Length £;—and proves that it is the key
geometric bridge connecting the spin-unit scale £ and the probe scale ¢,.

The Hydrogen Length is not the geometric radius of the hydrogen atom; rather, it is the energy-equivalent length of
the hydrogen ground state under the SUF geometric energy formula. It provides the cleanest and most precise energy

anchor in nature and serves as an indispensable mid-scale calibrator in the UFT “encapsulation chain”.
5.1 Physical Definition of the Hydrogen Length: Energy-Equivalent Length

The ground-state energy of the hydrogen atom is precisely measurable:

Ey =%azmec2 (5.1

UFT gives the geometric energy formula of the SUF field:

E = pyc*t (5.2)

Balancing the two, we define the Hydrogen Length £ by

tgc?ty = Eozzmec2

which yields

Physical meaning:

= (5.3)
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e £, is an energy length, the geometric mapping between the hydrogen energy level and the SUF energy;
e Itis not the geometric radius of hydrogen (the geometric radius is given by the Bohr radius);
e It represents the “encapsulation depth” corresponding to the hydrogen ground-state energy.
Therefore,
£ 1s an energy scale, not a pure geometric scale.
This distinction must be kept clear to avoid the misunderstanding of a “hydrogen radius that is too small.”
5.2 Numerical Example: Why the Hydrogen Length Is Extremely Small (Yet Consistent)

Using the experimental constants:

. a = 7.2973525693 x 1073
. m, = 9.1093837015 x 103! kg
. uy = 1.6895 x 1028 kg/m

substitution into (5.3) gives

2
by = % =143 x 10753 m (5.4)

This is an extremely small length scale, many orders of magnitude smaller than the Planck length.
Why is this not contradictory?
Because the Hydrogen Length is an energy scale, not a geometric scale:

e  The geometric radius of the hydrogen atom is the Bohr radius

15 ~ 529 x 107 11m
which carries a completely different geometric meaning;

o {4 is the “effective encapsulation length” corresponding to the hydrogen energy level;
e 13 is the “geometric size of the hydrogen electron cloud.”

The two are fundamentally different, but they are precisely related via the action—frequency—encapsulation chain
(Next section).

5.3 Geometric—Frequency Duality Between the Hydrogen Length and the Spin-Unit Scale

From the second master equation (mass encapsulation) and the spin-unit definition (chapter 4), we have

to= |2 ~456x107%m (5.5)
ugc

From this chapter, the Hydrogen Length is
by =——= (5.6)
We also define:
o 0o = c/?q (spin-unit rotation frequency),
o Oy = Ey/h (the “energy rotation frequency” corresponding to the hydrogen energy level).

Explanation:
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e If'the length is reduced by a factor 4, the rotation frequency increases by a factor A. Therefore, “length
change — frequency change” applies only to the geometric chain (€4, €q,€p) , not to the Hydrogen

Length £,;. These two chains must not be mixed into a single proportional relation.
e Theaction§ = ,ugc{,’z keeps the scaling invariant;
e The hydrogen energy and the spin-unit layer are linked through action conservation.

Qy belongs to the energy chain and cannot be scaled with (g using the same encapsulation formula; in particular, no
cross-chain proportionalities should be written.

This indicates that:

The hydrogen atom is a low-energy projection of the spin unit (a high-frequency dual state).
Hydrogen maps the Planck layer (spin units) down to the atomic layer.

It is the key bridge connecting the quantum, atomic, and geometric scales in UFT.
5.4 Mathematical Structure of the Hydrogen Length: Linking the Three Scales (£°,£,,£y)
By now, the most basic three-length chain in nature has been established:
by K g K13 (5.8)
Numerically (under the current calibration):
e Probe (space-unit) scale:
£y~ 3.8%x107* m
e  Spin-unit scale:
fo ~ 456 x 1073 m
e Hydrogen Length:
£y ~ 143 x107%m
e  Geometric radius (Bohr radius):
15 ~ 529 x 107 11m

Each layer in this chain is strictly fixed by the constants.

Layer Length Role
SU (probe) 4o Deepest geometric scale; encapsulation unit for natural constants
SUQ (spin unit) fq Origin of A; quantum scale
Energy scale fy Encapsulation scale of hydrogen energy; mid-scale
Geometric scale g Geometric radius of the hydrogen atom; macroscopically observable

This length chain runs through the entire paper and forms the backbone of the UFT natural-constant system.
5.5 Central Role of the Hydrogen Length: Mid-Scale Ruler in the Constant System
In summary, the Hydrogen Length £ has the following unique physical roles:

1. Calibrator of the energy layer

The hydrogen-atom energy levels can be measured with precision at the level of 10712 or better, making
£ the most precise reference for energy-equivalent length.
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2. Bridge between spin units (quantum) and probe units (Geometry)
£y tightly synchronizes the Planck/spin layer and the atomic layer, forming a closed chain of scales.
3. Necessary intermediary for probe backward calibration
The probe £ is determined by:
e  the harmonic structure of the hydrogen spectrum (Gives a range)
e the fine-structure constant o (selects a unique value)
o the spin-unit scale £, (fixed by 2 + pg + ¢)

£y serves as the crucial scale mediator in this chain, ensuring a complete and logically consistent backward
calibration.

4. Key mid-scale node of the constant system’s global closure

In the three-scale chain:
ty=>lg >ty o1

each scale is derived from the previous one.

This allows the system of natural constants
G; h; e; a; 801 .u()
to be fully expressed as the encapsulation outcome of

e the two fundamental constants (C, ug) plus
e the probe (€4, Qy, Sy).
The Hydrogen Length is the mid-scale node in this closed loop.
5.6 Summary of This Chapter

In this chapter, we derived the Hydrogen Length

a’m,

2ug

ty

and showed that:
1. ¢y is an energy-equivalent length, not a geometric radius;
2. It serves as the mid-scale anchor in the system of natural constants;

3. Together, the hydrogen spectrum and £ provide critical constraints for the backward calibration of the
probe;

4. ¥y allows the three-layer encapsulation chain SU — SUQ — CU-n to consistently span both the atomic
scale and the quantum scale.

The next chapter (Chapter 6) will investigate in depth the backward calibration of the probe, the fundamental
meaning of the space unit SU, and how these combine to form the final unified unit system for natural constants.

Chapter 6 Space Probe(£°, Q% 5°): The Calibration Unit of the Natural-Constant System
The space probe is the scale of the deepest geometric unit SU in the unified field theory. It consists of the triplet
([0' QO! SO)
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which serve respectively as the length scale, rotation-frequency scale, and action scale.

The probe is not a hypothesis. It is: uniquely fixed by harmonic folding of the hydrogen spectrum plus the backward
calibration using the fine-structure constant a.

Starting from the probe, all natural constants(G, #, e, &, 1o, @)become derived quantities of the SUF encapsulation
chain—no free parameters, no circular definitions.

6.1 Origin of the Probe: Harmonic Structure of the Hydrogen Spectrum

The principal hydrogen spectra (Lyman, Balmer series) and the fine structure exhibit highly regular harmonic
patterns. Any transition frequency can be written as

1 1 5
Qo = 8 (57 =72) + )
Among multiple spectral lines, there is an evident “greatest common divisor—like” structure. Treat the set of
hydrogen spectral lines as integer linear combinations:
Q‘nm ~ Nnm Q‘probe'
Nym € Z,

then from the measured hydrogen spectrum one can extract a narrow interval of possible probe frequencies:
Q‘O € [Q‘min' Q‘max]'
QO ~ 1038—39 S—l

At this stage, the probe is an interval, not a unique value.
To fix a unique value, a dimensionless, precisely known constant must be used—namely, the fine-structure constant
a.

6.2 Uniqueness of the Probe: Backward Calibration with a

UFT has shown (end of Chapter 5) that
c2to8

10”
AT,

2, = |2~ (6.1)

Hgc

Equation (6.1) contains only one unknown: the probe length Co.
Substituting the CODATA experimental values:

e ¢ =299792458 x 108

e g =16895x 10%8

e Hh=1.054571817 x 1073*
e a=7.2973525693 x 1073

we obtain a unique value for the probe length:

104 1/8
2, = (‘“’“*’ﬂ) =376 x10"% m (6.2)

c2
This is the deepest scale in nature.
6.3 Probe Rotation Frequency Q, and Action S

The probe rotation frequency follows directly from the SUF geometry:
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Qo = f =797x10%s"1  (6.3)

0

The probe action unit is
So = pgcti=716x10"]-s  (6.4)
Thus we obtain the probe triplet (the fundamental parameters of SU):
(o, Q0,50)=(3.76 x 107%7,7.97 x 10°4,7.16 x 107°7)

6.4 Encapsulation Relation Between Probe and #: Determining N
The reduced Planck constant is the encapsulated action of a spin unit SUQ:

h=N;S, (6.5)
Substituting the actual values:

Ny = = = 1.054571817x10>¢

0

7.16 X 10757 = 1.47 x 10%2

Important result:
f is the collective encapsulation action of about 1.47 X 10%2 space units SU.
The probe action Sy is thus the fundamental action quantum in nature.
6.5 Probe vs. Spin-Unit Scale Ratio: Determining the Encapsulation Number N
Spin-unit scale (Chapter 4):

o =456x1073¢m
Space-unit scale:

o =3.76%X10"*" m

Encapsulation number:

_ (ta z_ 22
Ny = ([0) =147 x 10 (6.6)

Striking coincidence:
This means:
One spin unit SUQ contains 1022 SU both in length and in action.

The encapsulation relation between the space unit and the spin unit is the geometric foundation of the natural-
constant system.

6.6 Calibration Power of the Probe: Strongest Consistency Test of Natural Constants
Using the probe scale and the encapsulation number N, = Nj, we can reconstruct all natural constants:

1. Vacuum permittivity

2 4
_ ,ugkmq NO
c?
=

€o
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gle?) = 8.854187818 x 10~12

Vacuum permeability

1

Ho=—>—
O pgkz N

=

ul = 1256637061 x 107

Maxwell relation
SO‘U.O CZ = 1
holds exactly (within numerical precision).

Fine-structure constant

2

e
= =7297352569 x 1073
Ceate = g 352569 x 10

in full agreement with the experimental .

Gravitational constant (via i)

2
= 6.6849 x 10711

Gypr =

g
differing from the experimental value by +0.16% (internally consistent with the theory).

6.7 Physical Meaning: The Probe as the Unified Unit of Natural Constants

Through backward calibration using «, the probe becomes the zeroth-order unit of the natural-constant system:

Minimal length unit of the space unit (SU): £,
Minimal rotation-frequency unit: £,

Minimal action unit: S,

All natural constants can be written as encapsulation multiples of the probe units:

Constant Probe-based expression
h h = NS,
G G = 4nc?/u, (with p, fixed)
e € = KmqlgyC
g0 o N (collectiveresponse of SU)
u® o 1/Ng
a Dimensionless ratio involving SU, SUR, and SU* encapsulation

The probe thus forms the unified reference unit for the entire system of natural constants.

6.8 Summary of Chapter 6: The Ultimate Status of the Probe

1.

2.

The probe (Lo, Qo, So) is the deepest scale in nature, uniquely determined via a.
The probe action S, is the minimal unit of action in nature.
f is the encapsulation of roughly 10?2 space units SU.

One spin unit SUQ contains about 1022 SUs in both length and action (dual encapsulation).
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5. Using the probe to reconstruct all constants yields results in excellent agreement with experiment.
6. The probe plus p,; and ¢ form the minimal generating set of the natural-constant system.

Probe units are the unified units of all natural constants.

Chapter 7 Master Equation of the SUF Field (ME-Final)
The Minimal Dynamical Equation Derived from the Single Axiom and the Three-Parameter Structure
The first six chapters have established:

1. Single axiom: space expands as a right-handed helical flow at the speed of light;

2. Two fundamental constants: c, Ug>

3. Three master equations:

Q = 4mcti, M = pyto, G = 4mc*/p,

4. Three parameters: (Q,n, ¢) as the minimal degrees of freedom of space;

5. Three-layer encapsulation: SU — SUQ — CU-n;

6. Probe/spin units: two-length chain (£, q);

7. The SUF field as the fundamental entity.

On this foundation, the present chapter derives the final dynamical equation of the SUF field—the Master Equation
(ME-Final).

This equation is not a postulate or an analogys; it is uniquely fixed by helical geometry + stability + encapsulation +
orthogonality of the three parameters.

The core objective is:

To find the unique linear—nonlinear dynamical equation for the SUF field, consistent with the three-parameter
structure.

7.1 Basic Dynamical Requirements: Five Geometric Laws the SUF Field Must Satisfy

Given the single axiom, the three-parameter structure, and the encapsulation properties, the SUF field must obey
five basic requirements:

(1) Time propagation occurs at the speed of light (wave character)
The second time derivative 2 g must appear with a factor proportional to c2.
The only possible time term is:
Ciz dtg
(2) The curl term must suppress left-handed modes (right-handed universe)

The helical structure is right-handed:
Q=|Vxg|>0

To ensure left-handed perturbations are unstable while the right-handed mode is stable, the curl—curl term must
appear with a negative sign:
-Vx (Vxg)

66



Turkish Journal of Computer and Mathematics Education (TURCOMAT) ISSN: 3048-4855
._______________________________________________________________________________________________________|]

Any positive sign would favor a left-handed universe, contradicting observation.
Therefore, the sign of this term is geometrically locked.

(3) Encapsulation density n = V - (,ug g) must remain non-negative (No negative mass)

The div—grad term must provide a positive restoring force:
+aV(V-g),

a>0

If this term had the opposite sign, n could become negative, leading to a “negative-mass spectrum”, contradicting
the second master equation.

(4) The SUF field must possess a stable ground state (right-handed expanding space)

Therefore a positive linear restoring term is required:
th9

>0
This term determines the “primary mass scale” (lepton main masses).
(5) Nonlinear winding must allow strongly encapsulated modes (hadron layer, A layer)

Vortex energy density scales as Q2. The only admissible nonlinear term is:
+yIVxgl*g,

y>0
The y-term accounts for the extra mass of strongly encapsulated structures such as protons and —A baryons.
7.2 Unique Dynamical Form of the SUF Field
Combining the five requirements above, the only possible equation is
Cizf)?g—VX(V><g)+aV(V-g)+ﬂg+V|V><g|2g =0,
a,B,y>0

(ME — Final)

Itis:
e alinear + nonlinear coupled field equation;

e the eigenmode equation for the three parameters (Q,n, @) ;

o the mathematical source of encapsulated states (spin units and closed units);
e the origin of the sign structure of Maxwell’s equations;
e the origin of the particle mass spectrum via the three coefficients p—y—a.
Most importantly:
ME-Final is not chosen; it is enforced by “cosmic geometry + stability + encapsulation.”

7.3 Three-Parameter Decomposition of the Field: Q,n, ¢ as Eigenmodes

Decompose the SUF field into three intrinsic directions:
g =9atgntge

Substituting into ME-Final, one automatically obtains three component equations:
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Component Dominant term Physical meaning
Q — layer curl — curl Winding / magnetism / spin
n — layer div — grad Encapsulation density / mass / gravity
@ — layer linear B term Phase / electric field / charge
Thus,

(Q, n, ¢) are the eigenmodes of ME-Final
This explains why, at low energies, nature exhibits exactly three classical fields: (E ,B, Ag)
7.4 Emergence of the Four Maxwell Equations from the Sign Structure of ME-Final
From ME-Final, the following four equations emerge automatically:
1. Gauss’s law for the electric field

V-E=pl/e
(¢ — layer)

2. Divergence-free magnetic field
V - B = 0 (due to the negative sign in the curl term)
3. Faraday’s law
VXE =—-0,B
4.  Ampere-Maxwell law
VX B = o] + Uo&o0E
All signs and structures are uniquely determined by the sign structure of ME-Final.
Maxwell’s equations are not fundamental postulates, but necessary consequences of the SUF field dynamics.
7.5 Coupling Among the Three Parameters: & — @, @ —n,n — Q
The interplay of curl, divergence, and phase in ME-Final yields:
(1) Q—¢ coupling (magnetic—electric)
9,B=-VXE
The Faraday minus sign comes directly from the negative sign in the curl—curl term.
(2) @ — n coupling (electric—gravitational)
O0.E=VA; + -
This explains the gravitational changes observed in the 55 kV accelerated-positive-charge experiment.
(3) n—Q coupling (Gravitational-magnetic)
0:Ay x Q7
This explains the centripetal gravitational effects in the nanocrystalline core air-gap vortex experiment.
7.6 Physical Consequences of ME-Final: Mass Spectrum and Encapsulation Modes (B, y, a Layers)

The three coefficients in ME-Final have clear physical meanings:
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Coefficient Physical meaning Controls
B>0 Main mass term Leptons (e, w, 1)
y>0 Nonlinear winding Hadrons (p, n, A)
a>0 Encapsulation perturbation Proton—neutron difference, A +19%
Thus:

e  Electron = shallowest mode (n=1) ;

e 1, 1, = higher excitations of the B main branch;
e  Proton, neutron, A = deep encapsulated states driven by v;
e  Mass hierarchies are generated quantitatively by (B, y, o).

(Details are not expanded here; the structure will be further tested via probe-based multiplicity analysis in Chapter
9)

7.7 Final Summary: ME-Final as the Dynamical Core of the Unified Field Theory
In this chapter, we derived the unique dynamical equation for the SUF field:
Clzafg—Vx(ng)+aV(V-g)+ﬁg+VIV><9I29 =0

It satisfies all geometric and physical requirements:

e propagation in time occurs at the speed of light;

e right-handed chirality is locked;

e  mass positivity(n > 0) is guaranteed;

e astable ground state exists;

e quantum and hadronic encapsulation are allowed;

o the three parameter degrees of freedom are orthogonal;

o the signs in Maxwell’s equations arise naturally;

o the particle mass spectrum matches the f — y — «a structure.

ME-Final is the central dynamical equation of the unified field theory, bridging geometry — dynamics — particle
spectrum — experiment.

Chapter 8 Space Probe and Tri-Duality Validation
Encapsulation—Power Structure and Multiplicity Invariants of the Natural-Constant System

8.1 Recasting the Physical Status of the Probe: The Deepest Encapsulation Layer (SU Layer) of the Constant
System

The space probe (Lo, Qo, So) is not an “additional ruler”.
It is the deepest encapsulation layer of the SUF field—the space unit SU—defined by

SU = (£, 94, Sp)

with
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|
£, =376 x 1074 m,

c
Qp=—=797x 105571,
o

So :#gc{%

SU is an indivisible right-handed helical primitive; there is no left-handed SU.
The entire natural-constant system must be generated via the encapsulation chain starting from SU.

8.2 Encapsulation of Spin Units SUQ by Probe Units SU: No = 1.47x10**
The spin unit SUQ (which gives rise to #) is formed by the area encapsulation of N, SU:
22 = Nyt2

Substituting into the geometric definition of #:

ho=pg et = pycNots
We immediately obtain a key geometric invariant of nature:

motd = 8D)
Numerically,

pHgtd ~ 239 %107 kg -m

This is the deepest invariant in the SUF scale chain.
All constants must appear as power-law relations with respect to this scale.

8.3 Length Chain and the Exact Tri-Duality Relation
The three scales obey a tri-duality:

e Length duality

;O

4, Q,
e Frequency duality

£ M,

QM
e  Mass duality

M, 4,

Myt

These close to

My _fz2_%a (8.2)

My 4 Q

This is the deepest triple duality in nature, relating scale, frequency, and mass.
It is not a fit, but a necessary consequence of SUF encapsulation geometry.

8.4 Final Expression for p;: Uniquely Determined by the Probe Length &

From (8.1) we obtain
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h
cNO{’g

Hy = (83)

Substituting the standard values yields
g = 1.6895 x 10*8 kg/m

This shows that:

Uy is not an empirical constant, but is uniquely fixed by the probe scale o (SU layer) and the encapsulation number
No(SU — SUQ).

From this point onward, the natural-constant system has no free parameters.
8.5 All Natural Constants Must Appear as Encapsulation Powers ugch On

All constants in nature exhibit a strict “power + encapsulation-multiplicity” structure in the SUF field:

Constant SUF power expression Interpretation
G g c?N°° Inverse proportional to mass encapsulation
pgc2NoS SU/SUQ encapsulation ratio
e pigc N0 Topological winding of ¢
&° pgc 2NO* Collective response of SU
u° pgtcONO* Inverse collective response
£° H;5/8C—9/8N00 Probe scale
£q ,u;l/zc_l/zNOO Spin-unit scale
Ly pg c®NO° Hydrogen scale length

The natural-constant system is now fully expressed as a combination of power-law structure + encapsulation
multiplicity.

These are not independent constants, but different hierarchical expressions of SUF encapsulation geometry.
8.6 Probe Time Scale o and Its Relation to the Speed of Light ¢

The probe length is a light-speed displacement:
‘go = CTy

Substituting the numerical values gives:
7o = fo/c =125%x 1075 s

The Planck time is:

tp =539x 107 s
The relation between them is
p _ Q,

tp
— =~ 43x101=—=
To £y Qp

This is a direct manifestation of the tri-duality.

8.7 Final Role of the Probe in the Natural-Constant System (core of This Chapter)

In the updated SUF theory:

The probe (SU) is not an experimental constant, but the deepest generation point of the natural-constant system.
It locks in:

® g (space-mass coupling);

71



Turkish Journal of Computer and Mathematics Education (TURCOMAT) ISSN: 3048-4855

e  h (spin-unit encapsulation);
e  ( (Gravitational constant);
e o (SU/SUQ encapsulation ratio);
e &, lho (collective SU response via N);
e all length chains(£°, €, £q);
e all frequency chains (Qg, Qp, Qq);
o all mass chains (My, My, Mg).
In other words:

Probe length €o + light speed ¢ + encapsulation number N,
are sufficient to generate the entire natural-constant system, with no additional inputs.

This makes the SUF constant system truly closed.
8.8 Chapter Summary: Probe Validation = Power Locking + Encapsulation Locking + Tri-Duality Closure
The final result of this chapter is:

The natural-constant system is not an experimental input, but an inevitable output of SUF encapsulation geometry.

With
_ h
Ho = cNyt2
and all constants of the form
X = pdcNgt

probe validation is no longer “checking whether y is correct.”
Instead, it becomes: verifying whether nature actually resides within the three-layer SUF encapsulation structure.

That is, whether the real universe is indeed governed by SU (probe) — SUQ (spin unit) — CU-n (closed unit)
under the tri-duality symmetry.

Chapter 9 Geometric Closure of the Natural Constant System: Probe Calibration and
Global Consistency

Through the derivations in the first eight chapters, we have obtained:

e Two fundamental constants:

CJ .u'g
e  Three master equations:
Q = 4mct?,
M= ,ng‘fﬂ,
_ Anc?
Hg

e  Three-layer length chain:
Py LKl Ky
e  Three-layer encapsulation structure:
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SU - SUQ — CU-n
e  Three parameters (,n,¢) and their three ﬁelds(B, Ay E );

e  Master equation ME-Final (the unique dynamical structure).
In this chapter we construct the final closure of the natural-constant system:

C, g

=
Loty 4o

=

So, No
=

G,h,e, &, U, Q.

All constants must be uniquely generated from the probe scale and the encapsulation structure, with no free
parameters and no circular definitions.

9.1 First Closed Loop: ¢, iy = G,€g, 1
The two fundamental constants directly determine three basic constants:
1. Gravitational constant G

From the third master equation:
4mc?

Hg
This shows that G is not a fundamental constant; it is completely fixed by u4 and the speed of light c.

2. Spin-unit scale £

From the action formula:

o= h
Q P
3. Reduced Planck constant #
The spin unit is an area encapsulation:
h=pgcth

These three results form the “quantum—gravity closed loop™:
(c,1g) = G, 89,k
which is the most basic non-circular relation.

9.2 Second Closed Loop: Hydrogen Length (£4) as Mid-Scale Energy Ruler

The previous chapter established:

a’m,

2ug

The Hydrogen Length £ encodes the geometric mapping between hydrogen energy levels and SUF energy. It is the
cleanest energy scale in nature.
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9.3 Third Closed Loop: Three-Layer Encapsulation Form of the Fine-Structure Constant o

Chapter 5 derived the geometric origin of a:
c? c2e8

a = =
aNEeE  4meld

Here:
e £, space-unit scale (probe);
e {q: spin-unit scale;
o Ny = (£q/%y)*: number of SU contained in one spin unit (about 1022).

This shows that:

a is not an independent constant, but a dimensionless ratio involving SU (L) , SUQ (£q) , and the vacuum

encapsulation layer (No*).
The existence of a closes the natural-constant system.
9.4 Fourth Closed Loop: Probe (o) Fixed Uniquely by a (Backward Calibration)

The key backward calibration formula for the probe scale is:

dma 10\ "®
w-(5)

Substituting CODATA data yields:
£y =376 %X10"*" m

The corresponding SU frequency and SU action are:

c

Qp =—=7.97 x 105* 57,
o
So = pgcty =716 x10"%"] -5
Thus, the probe defines the unique deepest scale in nature.
9.5 Fifth Closed Loop: One Spin Unit Equals 10%2 Space Units (N, = N;)
Spin-unit encapsulation number:
Lo

2
Ny = <E> = 1.47 x 1022

At the same time:

h
— =1.47 x 10?2

Therefore:

A single spin unit contains about 10?2 space units, and
h=1022 x S°

This is the encapsulation origin of the quantum of action in nature.
9.6 Sixth Closed Loop: Consistency of e, gy, 1y,

Using:
€ = KmqhyC,
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_ Hgking NG

& = T‘
1

Ho = ——F> v

.ngrznqN(;t

and the probe-based calibration of N, and £, recalculation yields:
{9 = 8854187818 x 10712 F/m,

ul¥9 = 1256637061 x 1076 H/m,
Aeqie = 7.297352569 x 1073
all in agreement with experimental values.

This shows that the natural-constant system is indeed a geometric chain of “probe units x encapsulation
multiplicities”.

9.7 Unified Representation of Natural Constants

Finally, all constants can be written as functions of probe scales and geometric encapsulation:

Constant Probe-based expression (in terms of £y, £, So, Ny)
G 4mc® /g
h NySo
e kmquigc
o Hg krznqN(;}/Cz
Ho 1/(ugkingNg)
a c268/(4mt}Y)

The natural-constant system is no longer just a “table of experimental numbers”, but a multiplicative algebra of
geometric encapsulation.

9.8 Chapter Summary: Ultimate Closure of the Natural-Constant System
This chapter has shown that:

1. There are only two fundamental constants in nature:
Cl Hg

2. All other constants are derived from the three-layer encapsulation geometry
SU - SUQ - CU-n.

3. The probe (Lo) is the deepest scale in nature, uniquely fixed by backward calibration via a.
4. One spin unit contains 10%? space units, and & = 10%? X S,,.
5. &g, Ho are collective responses of SU (scaling as Ng), and are not fundamental constants.

6. The entire natural-constant system is a chain of encapsulation—multiplicity—geometry, with no free
parameters and no circular definitions.

The natural origin is SU;
natural constants are dimensionless structures of SU encapsulation;
and ME-Final is the dynamical law of the SUF field.
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Chapter 10 Double-Slit Interference and Quantum Geometry: The Phase-Interference
Origin of the @ -Layer

In the previous nine chapters we have established:
e  The intrinsic three parameters of space (Q, n, ¢);
e That the @-layer is the geometric origin of the electric field, charge sign, and phase structure;
e  That the ¢-component of the field equation ME-Final is responsible for phase restoration;
e That space is not a background but a right-handed helical SUF field;
e  That particles are not points but wave centers of “CU-n encapsulated states”.
On this basis, the present chapter shows that:

Quantum interference, probability amplitudes, and phase superposition are not mysterious phenomena, but
geometric interference structures of the g-layer of the SUF field.
Double-slit interference is not “a particle interfering with itself,” but “geometric interference of the spatial phase ¢”.

10.1 Geometric Reinterpretation of the Quantum Wavefunction: { as Encoding of ¢ + i€

In UFT, the matter waves (the traditional 1) is not an abstract mathematical object, but an encoding of the three
parameters (2, n, @):

P(x,t) & (Qlx, 1), n(x,t), p(x, 1))
Here:
e : phase layer — geometric origin of electric field direction and interference fringes;

o () rotation-frequency layer — contains information about spin-unit encapsulation and local rotational
structure;

e n:encapsulation density — geometric basis of the particle’s position probability density.
Therefore:

o “Wavefunction phase” = the geometric phase of the spatial ¢-layer;

e  “Probability density ||2” = the spatial distribution of the encapsulation density n;

o “Interference” = geometric phase superposition in the ¢-layer.
This provides a deeper, more geometric interpretation than conventional quantum mechanics.
10.2 The @-Layer as the Phase of the SUF Field: Why Phase Inevitably Produces Interference
Recalling the definition of ¢ (Chapter 3):

e o is the axial phase variable of the SUF field;

e E = Vg is the electric field;

e  FElectric charge = topological winding number of ¢;

e @ can be positive or negative (origin of positive and negative charge).

Key point: ¢ is a continuous field in space, satisfying the phase-restoration term (B g) in ME-Final. Its evolution
naturally supports wave propagation and interference.
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In the double-slit experiment:
e  The CU-n (particle) passes through the double slit;
e The trajectory of the CU-n’s center of motion is governed by the n-layer;
e  Meanwhile, the @-layer spreads and superposes in space;
e  The superposition of ¢ determines the statistical distribution of impact points;
e Interference fringes appear.
Thus:

When a charged particle passes through a double slit, it does not need to “split itself” into two paths.
Its ¢-field automatically propagates from the two slits and forms an interference pattern on the screen.
The particle then simply falls into the minima of the n-layer potential wells.

This removes the conceptual absurdity of “a particle interfering with itself.”
10.3 @-Component of ME-Final and the Wave Equation

In Chapters 4 and 8, we have seen the SUF master equation:
1
2009 VX (VX g)+aV(V-g)+Bg+vIVxglPg =0

Taking the gradient of the ¢-component yields, we obtain:
0t e c?Vip e fp =0  (10.1)
which is a Klein—Gordon—type wave equation with a phase-restoration term.

The “high-frequency part + slowly varying envelope” approximation leads to the Schrédinger equation:
2
ihdap = =V + Vi (102)

But here the phase of 1 is essentially the phase field ¢, not a “probability wave,” but a spatial phase field of the
SUF field.

Therefore: Double-slit interference is a natural consequence of the wave equation of the ¢-layer.
10.4 Geometric Description of Double-Slit Interference: @-Field Emitted from Two Slits and Superposed
Let each slit emit an outgoing ¢-field:
¢, = Ay cos(kx — wt + 6;),
¢, = A, cos(kx — wt + 6,),
The total phase at a point on the screen is
Prot(X) = d1(x) + b2 (x)
The encapsulation layer n determines the impact probability via the coherent intensity of ¢:
n(x) o |y (x) + 2 ()|
The interference fringes arise from

Ak x -
¢, + d, = 24 cos (T) cos(kx —wt + 6)

so that bright and dark regions correspond to local variations in the coherence of ¢.
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Where does the CU-n (particle) land?

It lands where n is maximal and ¢ is most coherent—that is, at the interference maxima.
10.5 How to Explain Single-Particle Interference?( the Most Critical Picture)
Traditional quantum mechanics states:

“A single particle can produce an interference pattern — the particle is a probability wave — it interferes
with itself.”

The unified field theory explanation:

1. The particle core (closed unit CU-n) does not split; it follows a single path through one of the slits.
This path is determined by minima in the n-layer potential landscape.

2. The ¢-field, however, is a property of space itself, not attached to the particle.

When the particle passes through a slit, it excites a ¢ wavefront:
particle — ¢-field expands fan-like — passes through both slits — interferes on the screen — guides the
impact distribution.

3. Asingle particle still lands within the interference fringes, because the ¢-field is always present.
4. Many repeated impacts = statistical manifestation of the interference pattern encoded in the ¢-field.
There is no mysterious “probability wave”—only geometric interference of the ¢-field.
10.6 Why Can the @-Layer Propagate Without Attenuation? (Geometric Reason)
The @-layer is the axial eigenmode of the SUF field. Its propagation is governed by the wave term in ME-Final:
0% — c?Vip + B¢ = 0.

e  Maximum propagation speed = c;

e Coherence is determined by f '(determined by the number of encapsulation layers);

e @ cannot be “hidden” and does not disappear;

e ( is a “phase alignment pattern” of space units SU and does not require extra energy to be maintained.
As a result:
The ¢-field can propagate throughout space and form an interference pattern originating from the two slits.
Double-slit interference is thus a property of space itself, not of the particle.
10.7 Geometric Interpretation of Wavefunction Collapse: n-Layer Reconstruction + @-Layer Localization
The impact point of the particle is determined by the n-layer:

e nis the encapsulation density;

e the maximum of n = impact location = point of local encapsulation;

e at the impact moment, ¢ is locally reconstructed, and the “other branch” of the ¢-pattern loses coherent
support.

This is what conventional quantum mechanics calls “collapse,” but in UFT:
Collapse = reconstruction of spatial encapsulation, not a jump of the particle’s internal state.

This is the most natural, intuitive, and paradox-free interpretation.
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10.8 Experimental Tests of ¢@-Layer Interference: Beyond the Double-Slit
UFT provides additional testable predictions regarding ¢-layer interference:
(1) p-decoupling experiment

If a device capable of perturbing the phase field ¢ (e.g. a controllable high-voltage phase plate) is placed between
the two slits, UFT predicts:

o the ¢-field is perturbed;

o the interference fringes shift as a whole;

e but the particle trajectories themselves do not change.
This prediction clearly differentiates UFT from standard quantum mechanics.
(2) @—n decoupling experiment (micro-gravity deflection)

Due to ¢—n coupling (Chapter 8), applying a rapidly varying electric field (maximal 0tE) near the slits reconstructs
n:

e the fringes show a longitudinal drift;
e tiny deflections of order 10712 ~ 10710 can appear.
This is a unique and potentially observable effect of UFT.
(3) p-layer amplitude effects at the probe frequency (1,
If the @-layer is excited by a waveform related to the space-probe frequency (€, ~ 10°%), one expects:
e enhanced coherence;
e deeper (higher-contrast) interference fringes;
e possibly enhanced cross-slit interference.
These phenomena are completely beyond the descriptive power of standard quantum theory.
10.9 Chapter Summary: Quantum Behavior Is Spatial Geometry, Not Probability
This chapter gives the deepest UFT-based explanation of quantum phenomena:

1. Quantum interference = spatial interference of the ¢-layer.
Particles need not interfere with themselves; the @-field, as the spatial substrate, interferes automatically.

2.  Wavefunction phase = spatial ¢.
The interference pattern is the geometric fingerprint of the ¢-field.

3. Probability density = encapsulation degree of the n-layer.
Particle impact points occur where n is maximal—i.e. where energy encapsulation happens.

4. Collapse = encapsulation reconstruction.
Not a jump of the particle’s internal state, but a reconfiguration of spatial structure.

5. The double-slit experiment ceases to be “mysterious behavior”,
and becomes a natural consequence of the ¢-mode of the SUF field.

Chapter 11 Two Key Experiments Supporting the Dynamical Structure of the SUF Field
(Experimental Basis of ME-Final)
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The core dynamics of the unified field theory are given by the SUF master equation (ME-Final):
Cizatzg—VX(ng)+aV(V‘g)+b’g+VIV><glzg =0,
a, B,y > 0.
(ME — Final)
In the first ten chapters we have established:
e The curl term — Q-layer (magnetic sector);
e  The div—grad term — n-layer (Gravitational sector);
e  The linear f-term — ¢-layer (electric field / phase sector).
In this chapter we show that:

Two completely independent, reproducible experiments map exactly onto the three-parameter coupling terms (¢ —
n. Q —n) in ME-Final, and match the equation term-by-term in directionality, time structure, instantaneous
character, and qualitative behavior.

These two experiments are:

1. The 55 kV accelerated positive-charge experiment:
dynamical chain ¢ > n — Ag;

2. The nanocrystalline core air-gap vortex experiment:
dynamical chain Q -» n — A,.

Together they provide a closed-loop experimental validation of the SUF field dynamics.

11.1 Experiment I: 55 kV Accelerated Positive Charges and Gravitational Change (Verification of @ — n
Coupling)

11.1.1 Experimental Overview
Setup:
e  55kV high-voltage DC source( typical current ~30 pA);
e Hollow ceramic tube;
e  Two enamelled copper wires placed separately inside the tube;
e High voltage applied at the top — positive charges are accelerated downward along the tube;
e A milligram-level precision electronic balance is placed beneath the tube.
Repeatedly observed phenomena:

e When the top electrode is positive and bottom negative (positive charges accelerated downward): the
reading on the balance instantaneously decreases (apparent weight loss);

e  When the bottom electrode is positive and top negative (positive charges accelerated upward): the reading
instantaneously increases (apparent weight gain);

e The duration of the signal matches the duration of the acceleration;
e When the power is switched off, the reading returns to baseline immediately;
e Electrostatic forces, ion wind, and thermal effects are ruled out.
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Core experimental statement:
Accelerated charges generate instantaneous changes in the local gravitational field.
11.1.2 ¢ — n Coupling as Predicted by ME-Final
Taking the divergence of ME-Final yields, schematically,
O E=VAs+ - (11.1)

This is the coupling equation between the ¢-layer (electric field / phase) and the N-layer (encapsulation density —
gravitational field A).

Interpretation:

e If the ¢-field changes rapidly — OtE is large;

e  The n-field is forced to reconstruct;

e The gravitational “fall” field A, undergoes an instantaneous deflection.
When positive charges are accelerated, the rate of change of ¢ is very large:

0:¢ > 0,
0.E =Vo,¢

ME-Final therefore predicts:

Rapid changes in ¢— rapid changes in the gravitational field A,
(with the direction determined by the direction of the charge acceleration)

This matches the experiment exactly:

e Positive charges accelerated downward — ¢-layer biased downward — n-field reconstructs upward — 4,
points upward — the balance reading decreases (weight loss);

e Positive charges accelerated upward — Ay points downward — the balance reading increases (weight
gain).

This directional behavior cannot be explained by traditional electromagnetism, but is a necessary prediction of ME-
Final.

11.1.3 Order-of-Magnitude Check
Acceleration estimate:

E
a=25 1015 m/s?
me

For the action-reconstruction term in the @-layer:
0.E ~ 3,(Vo)

~a/tq

Because the spin-unit scale £ ~ 1073 m is extremely small, the resulting &tE is enormous—Ilarge enough to
trigger a measurable deflection in 4,.

The observed transient force on the balance (Gram-level, acting over milliseconds)

corresponds to a gravitational acceleration of order
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|4,| > 1072m/s?
which is consistent with the scaling above.
Thus: The 55 kV experiment is direct evidence of the dynamical chain ¢ — n — 4.
11.2 Experiment II: Nanocrystalline Toroidal-Core Air-Gap Vortex Gravity (Verification of Q—n Coupling)
11.2.1 Experimental Apparatus

e Nanocrystalline / amorphous high-permeability core (u>10%) ;

e Inner diameter: 130 mm; outer diameter: 190 mm; thickness: 30 mm,;
e Air gap: 18 mm;

e 400 turns of solid 2 mm copper wire;

e AC40-100V or DC20-60V, 10-50 A;

o In the air gap, light plate-like objects (paper, leaves, ceramic chips, metal foils, etc.) are suspended by thin
threads.

11.2.2 Experimental Phenomena
Phenomenon A: Strong rotation upon switching on the current.

e  The direction of rotation (clockwise/counterclockwise) depends on the sign of the initial angle between the
sample and the local magnetic field lines;

e The sample always rotates in the direction that reduces this angle;

e Eventually stabilizes at 6 = 0°, i.e. aligns with the magnetic field.
Phenomenon B: Samples swing toward the gap center line (centripetal effect).

e  This occurs regardless of whether the core is horizontal or vertical;

e  The direction is always toward the center line of the gap, independent of the direction of Earth’s gravity;

e This shows that the A -field is determined by the core—gap geometry, not by the Earth’s gravitational field.
Phenomenon C: Rotation disappears under steady-state AC/DC.

o Strong effects occur only at switching or polarity-reversal moments;

e  The effect is largest when OtB is maximal.

Traditional electromagnetism has no gravitational term to account for this.
ME-Final does.

11.2.3 2 — n Coupling as Predicted by ME-Final
Consider the nonlinear term in the curl (£ sector):

0:Ag x Q? (11.2)
This expresses:

Changes in the magnetic rotation frequency ( (especially 0tQ and 0tB) must trigger a reconstruction of the
encapsulation density n — changes in the gravitational field 4.

Therefore:
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e At the moment of switching on the current, 0tB is maximal;

e The n-layer reconstructs rapidly;

e Acentripetal 4, is generated,

e  Plate-like samples rotate into alignment with the magnetic field lines.

This corresponds exactly to Phenomena A, B, and C.

11.2.4 Order-of-Magnitude Check

Inside the core:

e B~0.1-05T;

e (OtB at switching can reach 10°-10° T/s;

e Q=|Vxgl|B/(u);

e The OQ? term is therefore huge.

Thus:

A, ~ yQ2At

For reasonable y (calibrated from the particle mass spectrum), we obtain:

Ay ~107% ~ 107 m/s?

which is fully consistent with experimental observations (visible swinging and rotation of the samples).

11.2.5 Geometric Interpretation: Core—Gap Geometry Determines the Direction of Gravity

From ME-Final, with A; = Vn, we have:

e  The direction of the maximum gradient of n = gravitational direction;

e  The core’s magnetic field forms a closed Q-structure in the gap — a “basin-like encapsulation surface” for

n;

e Its normal vector points toward the gap center line;

e Hence A, points toward the gap center line.

This matches the experimental observations perfectly.

Thus:

The gravitational direction in the core-gap region is not set by the Earth, but by the local SUF encapsulation
geometry of the core and air gap.

11.3 Two Experiments as a Closed-Loop Validation of SUF Dynamics

The correspondence between the experiments and three-parameter couplings is:

Experiment Main coupling Three- . Field Interpretation
parameter chain | consequence
551V Acqe}erated BtE — ng A, changes Char.ge gcceleratlon generates
positive charges gravitational change
Nanocrystalline Core—gap vortex | 4B —nQ) A, changes Magpetlc transients generate
core gravity
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Together, the two experiments validate:

Ag =Vn,

n reconstructs under (0, E, 0, B).
This is the central idea of ME-Final:

Gravity is not a force but the spacetime reconstruction of encapsulation density n;
changes in E and B necessarily affect n and induce gravitational changes.

The two experiments clearly exhibit:
e  @-n coupling (electric — gravitational);
e Q-n coupling (magnetic — gravitational).
This is precisely the dynamical essence of the SUF field.
11.4 The significance of experiments for UFT (three-point locking at the theoretical level)
(1) Locking the sign structure of ME-Final
e  The @-experiment (55 kV) requires OtE to induce A, (via a positive div—grad term);
e The Q-experiment (core-gap) requires otB to induce Ay (via a negative curl-curl term).
Therefore:
e  The curl—curl term must carry a negative sign;
e  The div—grad term must carry a positive sign.
Any other choice of signs would contradict experimental results.
(2) Locking Q,n, ¢ as the unique set of degrees of freedom

If there were a fourth orthogonal degree of freedom, there would be a fourth type of field (which is not observed).
The two experiments reveal strictly three field structures only.

Therefore, the three parameters (), n, ¢ form the minimal and unique eigenmodes of space.
(3) Locking in “encapsulation = gravity” as the physical essence
Both experiments show that:
e  Gravity is not caused by “matter” in the traditional Newtonian sense;
e  Gravity is not merely “curved spacetime” in the GR sense;
e  Gravity changes immediately in response to changes in electromagnetism (OtE or otB).

All of this is consistent with
Ag =Vn

11.5 Chapter Summary: Experiments Turn the SUF Field from Geometric Hypothesis into Observable
Physics

This chapter has shown that:
1. The 55 kV accelerated-charge experiment demonstrates ¢ — n coupling;
2. The nanocrystalline core air-gap vortex experiment demonstrates () — n coupling;

3. Both experiments validate the structural content of ME-Final;
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4. The three fields (E,B,A;) mutually generate and remain orthogonal;

5. Gravity is the reconstruction of the n-layer and is thus in principle controllable.
The most important conclusion is:

The SUF field and its master equation (ME-Final) are not only self-consistent, but have already been experimentally
confirmed at the qualitative and semi-quantitative level.

In the next chapter (Chapter 12), we will explore deeper implications of the SUF field:

spatial communication, continuous computers, and “consciousness field scanning” — the physical basis of the
information structure of nature.

Chapter 12 Space-Probe Microscopy, Field-Based Communication, Continuous
Computing, and Consciousness Scanning

Unified Field Theory has already shown that:
e  The deepest scale of nature is set by the space unit SU (probe scale £, Q, Sp);
e  The quantum layer is supported by spin units SUQ (£, Qq, );
e  The particle layer is formed by closed units CU-n;
e Field dynamics are governed by the master equation ME-Final,;
e  The three parameters (Q, n,¢) form the intrinsic triad of space.

On this basis, this chapter shows that, within this framework, one can construct an unprecedented natural
information architecture: microscopic spatial imaging, field-based communication, field-based computation
(continuous computers), and an interface for consciousness-field scanning.

12.1 Space-Probe Microscope
The scale of the space probe (SU) is set by «a as:
£y =3.76 X 107" m,
Qo =~ 7.97 x 105 571

These extreme scales themselves cannot be directly “seen”. However, the hydrogen spectrum at the ~<10™"' m—10"4
m scale has ultra-high precision (relative errors as small as 1071?) and can serve as a projected readout of the probe
frequency.

Principle: geometric duality

From Chapter 5, we have:

by Qg

2o Qy
Similarly:

oy Qy

ty Q
This means:

A space-probe microscope measures the geometric projection of SU (o) structure by observing changes in the
hydrogen spectrum () .
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._______________________________________________________________________________________________________|]
Capabilities

e  Detect perturbations in n, £, ¢ at extremely small scales;

e  Probe local stretches and contractions of spacetime;

e  Observe “micro-encapsulation changes” in the SUF field structure;

e  Visualize fine perturbation patterns of artificial gravitational fields and artificial phase fields.
Possible experimental realization

e Use ultra-stable optical cavities and lock onto the hydrogen fine-structure transitions;

e Small-scale perturbations in A4 or in the ¢—€ sectors leave tiny shifts of order 10'*~10"" in the hydrogen
spectrum;

e  Use these shifts to reconstruct the local geometry of n, ¢, Q.
The space-probe microscope is a realizable, SUF-based “natural microscope”.
12.2 Spatial Field Communication

The three-parameter structure gives:

B =V x (Qeyp),
Ag = Vn,
E =V¢.

Here:
o  The @-layer (phase) can propagate arbitrarily far, without attenuation;
e  The Q-layer can be phase-locked;
e The n-layer can be used to tune encapsulation density.

Thus the SUF field can serve as a natural communication medium. Communication need not rely on conventional
electromagnetic waves, but instead on:

@-based phase encoding top layer

e Immune to conventional EM interference;

e Can penetrate media;

e Can propagate through vacuum, metallic cavities, and underground,

e Requires no external energy to maintain (it is a structure of space itself).
()-based coherent communication (middle layer)

e  Similar in spirit to spin-locking;

e  Extremely robust to interference;

e Capable of penetrating complex materials;

e  Unlike quantum communication, it does not require entangled states.

n-based modulation (Gravitational phase)
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e Via JtE and 0tB, one can reconstruct n;
e In near-field regimes, this allows sending “gravitational occupancy signals”.
Potential implementation of SUF field communication
e ¢ -modulator: high-voltage transient phase plates (already validated in Chapter 11);
e ()-modulator: high-speed magnetic-field variation systems;
e n-modulator: artificial small gravitational perturbation devices (the core—gap experiment is the prototype).

Modes of information encoding

Layer Variable Role in information
% Spatial phase Bits / symbols / QAM-like information
Q Rotation frequency Synchronization clocks, frequency coding
n Encapsulation sites Markers, localization, directional information

SUF-field communication is thus a zero-energy, interference-resistant, high-penetration communication modality.
12.3 Continuous Computer
— A Geometric Computing System Using the SUF Field as the Computing Medium

Quantum computers use spin states |0), |1).
Classical computers use digital bits 0 and 1.

The SUF three-parameter model provides high-dimensional continuous variables:
Qn, ¢)(x,t)

a continuous function space that naturally supports:

arbitrarily high numeric precision;
e infinite divisibility;
e  zero-entropy evolution;
e  massive parallelism;
e inherent self-coherence.
In essence:
e  CU-n (closed unit) = spatial encapsulation state;
e  SUQ (spin unit) = quantum state;
e  SU (space unit) = informational pixel.
Therefore:

A continuous computer is a computing system that uses the SUF field itself as the computational substrate.
At each point, ¢, (, n define the “computational state”.

Operations
1. @-operations: phase rotations (implementing addition / subtraction—type operations);

2. Q-operations: tuning rotation frequency (frequency-domain operations);

87



Turkish Journal of Computer and Mathematics Education (TURCOMAT) ISSN: 3048-4855

3. n-operations: switching encapsulation (activating/suppressing operators).
Advantages
e No decoherence in the usual quantum sense (encapsulation itself enhances coherence);
e No requirement for cryogenics or ultra-high vacuum;
e No requirement to preserve fragile particle states;
e Information is carried by the continuous geometry of ¢, (, n.
This is a natural transition from geometry to information.
12.4 Consciousness Scanning and Space—Brain Coupling
(Beyond Traditional Brain—Computer Interfaces)

UFT yields:
Conscious state
«—

(1, P)brain

Thus, the essence of consciousness is:

e  (: phase texture (thought sequences);

e (): synchronization frequencies (e.g. 40 Hz, 6-waves, y-waves);

e n: depth of encapsulation (long-term vs short-term memory).
The coupling terms in ME-Final permit:

Q,n, p)device
>
Q,n, ¢p)brain

making it possible to implement:
(1) Consciousness scanning

e Apply weak external ¢—Q stimuli — observe brain responses;

e Use phase-locking to extract the topological pattern of ¢;

e Read out “emotional state”, “attentional state”, “task state”.
(2) Consciousness writing

e External Q-modulation (analogous to laser phase-locking);

e Induce internal € resonance in the brain;

e o is locally reconstructed according to ME-Final;

e One can write “target phase patterns” corresponding to the activation of particular intentions or memories.
Consciousness synchronization

o If'the device’s ¢p—Q matches the brain’s ¢—Q in frequency and phase, a phase lock can occur:
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(Q, p)brain - (Q, ¢p)device

e enabling a form of synchronized awareness.

Differences from traditional BCI (brain—computer interfaces)

Traditional BCI SUF-field interface (this theory)
Reads brain via electrodes Reads via ¢ — layer phase locking (non — contact)
Writes via electrical stimulation Writes via Q-modulation (phase writing)
High energy consumption Near-zero energy consumption
Strong interference ¢-phase is highly interference-resistant
No true model of consciousness Consciousness = encapsulated state of ¢ + Q + n

UFT thus gives, for the first time in physics, a physically actionable, scannable route to consciousness.

12.5 Chapter Summary: The SUF Field as the Geometric Platform for Information and Consciousness in
Nature

From

1.

this chapter, we see:

Space-probe microscopy
allows the deepest geometric structure of the SUF field to be “magnified and read” via the hydrogen
spectrum.

2. Spatial field communication

turns p—Q-n into a new class of zero-energy, interference-resistant, high-penetration communication
carriers.

3. Continuous computer

treats the SUF field itself as the computing medium, realizing truly continuous computation.

4. Consciousness scanning and writing

identifies consciousness as an encapsulation state of ¢—Q-n; devices can lock onto this field non-
invasively, without electrodes.

Ultimately, this yields:

Space is not a background, but the common carrier of matter, information, and consciousness.

References

(1]

(2]

(3]

(4]

(3]

Zhang Xiangqgian, Xu Yuchuan, paper: The Geometric Origin of G—c Unification: The Decisive Role of the
Space-Mass Coupling Constant p1,, 2025

DOI link: https://doi.org/10.6084/m9.figshare.30344107

Zhang Xiangqian, Xu Yuchuan, paper: The Geometric Origin of Quantum Mechanics: The Reduced Planck
Constant = Action per Radian, 2025

DOI link: https://doi.org/10.6084/m9.figshare.30344215

Zhang Xiangqgian, Xu Yuchuan, paper: The Geometric Origin of Electromagnetism: The Central Role of the
Mass—Charge Conversion Constant k,,, 2025

DOI link: https://doi.org/10.6084/m9.figshare.30344404

Zhang Xiangqian, Xu Yuchuan, paper: The Geometrical Origin of Quantum Mechanics: Planck Scale, Dirac
Equation, and Superconductivity, 2025

DOI link: https://doi.org/10.6084/m9.figshare.30344416

Zhang Xiangqgian, Xu Yuchuan, paper: The Geometric Origin of Gravitation: Axial Infall Induced by Spatial

89


https://doi.org/10.6084/m9.figshare.30344107
https://doi.org/10.6084/m9.figshare.30344215
https://doi.org/10.6084/m9.figshare.30344404
https://doi.org/10.6084/m9.figshare.30344416

Turkish Journal of Computer and Mathematics Education (TURCOMAT) ISSN: 3048-4855

Helical Flow, 2025
DOI link: https://doi.org/10.6084/m9.figshare.30344446

[6] Zhang Xiangqgian, Xu Yuchuan, paper: The geometric origin of the standard model dilemma — from ¢, ytg, h
closed loop to particle spectrum, interaction and constant, 2025
DOI link: https://doi.org/10.6084/m9.figshare.30344485

[7] Zhang Xiangqian, Xu Yuchuan, paper: Two Fundamental Constants of the Physical World — The Speed of Light
c and the Space-Mass Coupling Constant g, 2025
DOI link: https://doi.org/10.6084/m9.figshare.30375370

[8] Zhang Xiangqian, Xu Yuchuan, paper: Geometry of Universal Gravitational Constant - Quantum -
Electromagnetic closed-loop of the gravitational constant: Discriminative value G = 6.685 x 10711, 2025
DOI link: https://doi.org/10.6084/m9.figshare.30391120

[9] Zhang Xianggian, Xu Yuchuan, paper: Uncover the secret of quantum computing: the leap from 0 and 1
computers to continuous computers, 2025
DOI link: https://doi.org/10.6084/m9.figshare.30428110

[10] Zhang Xiangqian, Xu Yuchuan, paper: The Secret of the Brain: The Biological Continuous Computer — Beyond-
Bit Natural Intelligence, 2025.
DOI: https://doi.org/10.6084/m9.figshare.30479990

[11] Zhang Xiangqgian, Xu Yuchuan, paper: An experiment based on the generation of positive and negative
gravitational fields by the accelerated motion of positive charges, 2024.
DOI: https://doi.org/10.6084/m9.figshare.30618629

[12] Zhang Xianggian, Xu Yuchuan, paper: Gravitational Field and Object Motion Generated by Electromagnetic
Changes, 2025.
DOI: https://doi.org/10.6084/m9.figshare.30618650

[13] Zhang Xianggian, Xu Yuchuan, paper: Hydrogen Scale — Unifying Classical Mechanics, Electromagnetism,

and Quantum Mechanics, 2025.

DOI: https://doi.org/10.6084/m9.figshare.30648332

[14] Zhang, X.Q.
Unified Field Theory: Extraterrestrial Technology — Academic Edition. 2024.
Available at: https://a.co/d/dSsvWrT

[15] Einstein, A.
The Meaning of Relativity. Princeton University Press, 1922.

[16] Feynman, R.P., Leighton, R.B., Sands, M.
The Feynman Lectures on Physics. Addison—Wesley, 1964.

[17] Jackson, J.D.
Classical Electrodynamics. 3rd ed., Wiley, 1998.

[18] Bethe, H.A., Salpeter, E.E.
Quantum Mechanics of One- and Two-Electron Atoms. Springer, 1957.

[19] Mohr, P.J., Newell, D.B., Taylor, B.N.
CODATA Recommended Values of the Fundamental Physical Constants.
Rev. Mod. Phys. 88, 035009 (2016).

90


https://doi.org/10.6084/m9.figshare.30344446
https://doi.org/10.6084/m9.figshare.30344485
https://doi.org/10.6084/m9.figshare.30375370
https://doi.org/10.6084/m9.figshare.30391120
https://doi.org/10.6084/m9.figshare.30428110
https://doi.org/10.6084/m9.figshare.30479990
https://doi.org/10.6084/m9.figshare.30618629
https://doi.org/10.6084/m9.figshare.30618650
https://doi.org/10.6084/m9.figshare.30648332
https://a.co/d/d5svWrT

