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Abstract

Based on the analysis of available PDF documents from the GitHub reposi-

tory jpascher/T0-Time-Mass-Duality, a comprehensive summary has been
created. The documents are available in both German (.De.pdf) and English
(.En.pdf) versions. The T0-Model pursues the ambitious goal of reducing
all physics from over 20 free parameters of the Standard Model to a single

geometric constant 𝜉 = 4
3 × 10−4

. This treatise presents a complete exposi-

tion of theoretical foundations, mathematical structures, and experimental

predictions.

0.1 The T0-Model: A New Perspective for Commu-

nications Engineers

0.1.1 The Parameter Problem of Modern Physics

You know from communications engineering the problem of parameter opti-

mization. In designing a filter, you need to set many coefficients; in an amplifier,

you choose different operating points. The more parameters, the more com-

plex the system becomes and the more susceptible to instabilities.

Modern physics has exactly this problem: The Standard Model of particle

physics requires over 20 free parameters - masses, coupling constants, mixing

angles. These must all be determined experimentally without us understanding

why they have precisely these values. It is like having to tune a 20-stage

amplifier without understanding the circuit.

The T0-Model proposes a radical simplification: All physics can be reduced

to a single dimensionless parameter: 𝜉 = 4
3 × 10−4

.

0.1.2 The Universal Constant 𝜉
From signal processing, you know that certain ratios always recur. The golden

ratio in image processing, the Nyquist frequency in sampling, characteristic

impedances in transmission lines. The 𝜉-constant plays a similar universal
role.
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The value 𝜉 = 4
3 ×10−4

arises from the geometry of three-dimensional space.

The factor
4
3 you know from the sphere volume 𝑉 = 4𝜋

3 𝑟3
- it characterizes

optimal 3D packing densities. The factor 10−4
arises from quantum field theory

loop suppression factors, similar to damping factors in your control loops.

0.1.3 Energy Fields as Foundation

In communications engineering, you constantly work with fields: electromag-

netic fields in antennas, evanescent fields in waveguides, near-fields in ca-

pacitive sensors. The T0-Model extends this concept: The entire universe

consists of a single universal energy field 𝐸(𝑥, 𝑡).
This field obeys the d’Alembert equation:

�𝐸 = (∇2 − 1
𝑐2

𝜕2

𝜕𝑡2 ) 𝐸 = 0

This is familiar from electromagnetism - it is the wave equation for electro-

magnetic fields in vacuum. The difference: In the T0-Model, this one equation

describes not only light, but all physical phenomena.

0.1.4 Time-Energy Duality and Modulation

From communications engineering, you know time-frequency dualities. A

narrow function in time becomes broad in the frequency domain, and vice

versa. The T0-Model introduces a similar duality between time and energy:

𝑇 (𝑥, 𝑡) ⋅ 𝐸(𝑥, 𝑡) = 1

This is analogous to the uncertainty relation Δ𝑡 ⋅ Δ𝑓 ≥ 1
4𝜋 that you use

in signal analysis. Where energy is locally concentrated, time passes more

slowly - like an energy-dependent clock frequency.

0.1.5 Deterministic QuantumMechanics

Standard quantum mechanics uses probabilistic descriptions because it has

only incomplete information. This is like noise analysis in your systems: When

you do not know the exact noise source, you use statistical models.

The T0-Model claims that quantum mechanics is actually deterministic.

The apparent randomness arises from very fast changes in the energy field -

so fast that they lie below the temporal resolution of our measuring devices.

It is like aliasing in signal processing: Changes that are too fast appear as

seemingly random artifacts.
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The famous Schrödinger equation is extended:

𝑖~𝜕𝜓
𝜕𝑡

+ 𝑖𝜓 [𝜕𝑇
𝜕𝑡

+ ⃗𝑣 ⋅ ∇𝑇 ] = 𝐻̂𝜓

The additional term
𝜕𝑇
𝜕𝑡 + ⃗𝑣 ⋅ ∇𝑇 describes coupling to the time field - similar

to Doppler terms in moving reference frames.

0.1.6 Field Geometries and System Theory

The T0-Model distinguishes three characteristic field geometries:

1. Localizedspherical fields: Describe point-like particles. Parameters: 𝜉 = ℓ𝑃
𝑟0
,

𝛽 = 𝑟0
𝑟 .

2. Localized non-spherical fields: For complex systems with multipole ex-

pansion similar to your antenna theory.

3. Extended homogeneous fields: Cosmological applications with modified

𝜉eff = 𝜉/2 due to screening effects.
This classification corresponds to system theory: lumped elements (R, L,

C), distributed elements (transmission lines), and continuum systems (fields).

0.1.7 Technological Implications

New physical insights often lead to technological breakthroughs. Quantum

mechanics enabled transistors and lasers, relativity theory enabled GPS and

particle accelerators.

If the T0-Model is correct, completely new technologies could emerge:

• Deterministic quantum computers without decoherence problems

• Energy field-based sensors with highest precision

• Possibly manipulation of local time rate through energy field control

• New materials based on controlled field geometries

0.1.8 Mathematical Elegance

What makes the T0-Model particularly attractive is its mathematical simplicity.

Instead of complex Lagrangians with dozens of terms, a single universal

Lagrangian density suffices:

ℒ = 𝜉
𝐸2

𝑃
⋅ (𝜕𝐸)2

This is analogous to your simplest circuits: one resistor, one capacitor, but

with universal validity. All the complexity of physics emerges as an emergent
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property of this one basic principle - like complex network behavior from

simple Kirchhoff rules.

The elegance lies in the fact that a single geometric constant 𝜉 deter-
mines all observable phenomena, from subatomic particles to cosmological

structures.

0.2 Overview of Analyzed Documents

Based on the analysis of available PDF documents from the GitHub reposi-

tory jpascher/T0-Time-Mass-Duality, a comprehensive summary has been
created. The documents are available in both German (.De.pdf) and English
(.En.pdf) versions.

0.2.1 Main Documents in GitHub Repository

GitHub Path: https://github.com/jpascher/T0-Time-Mass-Duality/
blob/main/2/pdf/
1. 040_Hdokument_En.pdf - Master document of complete T0-Framework

2. 081_Zusammenfassung_En.pdf - Comprehensive theoretical treatise

3. 010_T0_Energie_En.pdf - Energy-based formulation

4. 063_cosmic_En.pdf - Cosmological applications

5. 093_DerivationVonBeta_En.pdf - Derivation of 𝛽𝑇 -parameter

6. 008_T0_xi-und-e_En.pdf - Mathematical analysis of 𝜉-parameter
7. 059_system_En.pdf - System-theoretical foundations

8. 095_T0vsESM_ConceptualAnalysis_En.pdf - Comparison with Standard

Model

0.3 Foundations of the T0-Model

0.3.1 The Central Vision

The T0-Model pursues the ambitious goal of reducing all physics from over

20 free parameters of the Standard Model to a single geometric constant:

𝜉 = 4
3

× 10−4 = 1.3333 … × 10−4
(1)

Document Reference: 040_Hdokument_En.pdf, 081_Zusammenfas-

sung_En.pdf
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0.3.2 The Universal Energy Field

The core of the T0-Model is a universal energy field 𝐸(𝑥, 𝑡)(𝑥, 𝑡) described by
a single fundamental equation:

�𝐸(𝑥, 𝑡) = (∇2 − 𝜕2

𝜕𝑡2 ) 𝐸(𝑥, 𝑡) = 0 (2)

This d’Alembert equation describes:

• All particles as localized energy field excitations

• All forces as energy field gradient interactions

• All dynamics through deterministic field evolution

Document Reference: 010_T0_Energie_En.pdf, 059_system_En.pdf

0.3.3 Time-Energy Duality

A fundamental insight of the T0-Model is the time-energy duality:

𝑇field(𝑥, 𝑡) ⋅ 𝐸field(𝑥, 𝑡) = 1 (3)

This relationship leads to the T0-time scale:

𝑡0 = 2𝐺𝐸 (4)

Document Reference: 010_T0_Energie_En.pdf, 040_Hdokument_En.pdf

0.4 Mathematical Structure

0.4.1 The 𝜉-Constant as Geometric Parameter
The dimensionless constant 𝜉 = 4

3 × 10−4
arises from:

1. Three-dimensional space geometry: Factor
4
3

2. Fractal dimension: Scale factor 10−4

The geometric derivation:

𝜉 = 4𝜋
3

⋅ 1
4𝜋 × 104 = 4

3
× 10−4

(5)

Document Reference: 008_T0_xi-und-e_En.pdf, 093_DerivationVon-

Beta_En.pdf
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0.4.2 Parameter-free Lagrangian

The complete T0-system requires no empirical inputs:

ℒ = 𝜀 ⋅ (𝜕𝐸(𝑥, 𝑡))2
(6)

where:

𝜀 = 𝜉
𝐸2

𝑃
= 4/3 × 10−4

𝐸2
𝑃

(7)

Document Reference: 010_T0_Energie_En.pdf

0.4.3 Three Fundamental Field Geometries

The T0-Model distinguishes three field geometries:

1. Localized spherical energy fields (particles, atoms, nuclei, localized excita-

tions)

2. Localized non-spherical energy fields (molecular systems, crystal struc-

tures, anisotropic field configurations)

3. Extended homogeneous energy fields (cosmological structureswith screen-

ing effect)

Specific Parameters:

• Spherical: 𝜉 = ℓ𝑃 /𝑟0, 𝛽𝑇 = 𝑟0/𝑟, Field equation: ∇2𝐸 = 4𝜋𝐺𝜌𝐸𝐸
• Non-spherical: Tensorial parameters 𝛽𝑇 ,𝑖𝑗, 𝜉𝑇 ,𝑖𝑗, multipole expansion

• Extended homogeneous: 𝜉eff = 𝜉/2 (natural screening effect), additional Λ𝑇
term

Document Reference: 010_T0_Energie_En.pdf

Empirically Confirmed Values

• Gravitational constant: 𝐺 = 6.67430 … × 10−11
m

3
kg

−1
s

−2
✓

• Fine structure constant: 𝛼−1 = 137.036 … ✓

• Lepton mass ratios: 𝑚𝜇/𝑚𝑒 = 207.8 (theory) vs 206.77 (experiment) ✓
• Hubble constant: 𝐻0 ≈ 66.2km/s/Mpc (see Document 026) ✓

Document Reference: T0-Theory: Formulas for xi and Gravitational Con-

stant.md
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0.4.4 Particle Physics

Simplified Dirac Equation

The T0-Model reduces the complex 4×4 matrix structure of the Dirac equation
to simple field node dynamics.

Document Reference: 059_system_En.pdf

0.4.5 Cosmology

Static, Cyclic Universe

The T0-Model proposes a unified, static, cyclic universe that operates without

dark matter and dark energy.

Wavelength-dependent Redshift

The T0-Model offers alternative mechanisms for redshift:

𝑑𝐸
𝑑𝑥

= −𝜉 ⋅ 𝑓(𝐸/𝐸𝜉) ⋅ 𝐸 (8)

The T0-Model proposes several explanations (besides standard space

expansion): photon energy loss through 𝜉-field interaction and diffraction

effects. While diffraction effects are theoretically preferred, the energy loss

mechanism is mathematically simpler to formulate.

Document Reference: 063_cosmic_En.pdf

0.4.6 QuantumMechanics

Deterministic QuantumMechanics

The T0-Model develops an alternative deterministic quantum mechanics:

Eliminated Concepts:

• Wave function collapse dependent on measurement

• Observer-dependent reality in quantum mechanics

• Probabilistic fundamental laws

• Multiple parallel universes

• Fundamental randomness

New Concepts:

• Deterministic field evolution

• Objective geometric reality
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• Universal physical laws

• Single, consistent universe

• Predictable individual events

Modified Schrödinger Equation

𝑖~𝜕𝜓
𝜕𝑡

+ 𝑖𝜓 [𝜕𝑇field
𝜕𝑡

+ ⃗𝑣 ⋅ ∇𝑇field] = 𝐻̂𝜓 (9)

Deterministic Entanglement

Entanglement arises from correlated energy field structures:

𝐸12(𝑥1, 𝑥2, 𝑡) = 𝐸1(𝑥1, 𝑡) + 𝐸2(𝑥2, 𝑡) + 𝐸corr(𝑥1, 𝑥2, 𝑡) (10)

Modified QuantumMechanics

• Continuous energy field evolution instead of collapse

• Deterministic individual measurement predictions

• Objective, deterministic reality

• Local energy field interactions

Document Reference: 072_QM-Detrmistic_p_En.pdf, 073_scheinbar_in-

stantan_En.pdf, 035_QM_En.pdf, 010_T0_Energie_En.pdf

0.5 Theoretical Implications

0.5.1 Elimination of Free Parameters

The T0-Model successfully eliminates the over 20 free parameters of the

Standard Model through:

• Reduction to one geometric constant

• Universal energy field description

• Geometric foundation of all physics

0.5.2 Simplification of Physics Hierarchy

Standard Model Hierarchy:

Quarks & Leptons → Particles → Atoms → ??? (11)
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T0-Geometric Hierarchy:

3D-Geometry → Energy Fields → Particles → Atoms (12)

Document Reference: 010_T0_Energie_En.pdf, 081_Zusammenfas-

sung_En.pdf

0.5.3 Epistemological Considerations

The T0-Model acknowledges fundamental epistemological limits:

• Theoretical underdetermination

• Multiple possible mathematical frameworks

• Necessity of empirical distinguishability

Document Reference: 010_T0_Energie_En.pdf

0.6 Final Assessment

0.6.1 Essential Aspects

The T0-Model demonstrates a novel approach through:

• Radical simplification: From 20+ parameters to one geometric framework

• Conceptual clarity: Unified description of all physics

• Mathematical elegance: Geometric beauty of the reduction

• Experimental relevance: Remarkable agreement with muon g-2

0.6.2 Central Message

The T0-Model shows that the search for the theory of everything may possibly

lie not in greater complexity, but in radical simplification. The ultimate truth

could be extraordinarily simple.

Document Reference: 040_Hdokument_En.pdf

0.7 References

All documents are available at: https://github.com/jpascher/T0-Time-
Mass-Duality/blob/main/2/pdf/
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0.7.1 German Versions

• 040_Hdokument_De.pdf (Master document)

• 081_Zusammenfassung_De.pdf (Theoretical treatise)

• 010_T0_Energie_De.pdf (Energy-based formulation)

• 063_cosmic_De.pdf (Cosmological applications)

• 093_DerivationVonBeta_De.pdf (𝛽𝑇 -parameter derivation)

• 008_T0_xi-und-e_De.pdf (𝜉-parameter analysis)
• 059_system_De.pdf (System-theoretical foundations)

• 095_T0vsESM_ConceptualAnalysis_De.pdf (Standard Model comparison)

0.7.2 English Versions

Corresponding .En.pdf versions available
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