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Résumé

Il unifie le traitement des noyaux isolés et des systèmes moléculaires

sous un formalisme unique. Il définit le terme de cohérence 

selon la parité des protons et des neutrons, et le facteur d'asymétrie

. Il présente les équations pour le système composé (

) et l'excès total de neutrons . Il calcule la

durée de vie du système comme . Il valide le

modèle pour l'uranium métallique, UO  et U O , démontrant que

l'environnement moléculaire affecte la demi-vie effective par le
partage de phase. Il fournit un code Python complet pour les deux
implémentations (noyaux et molécules).
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Origin of the Parameters (No Free
Adjustments)

All parameters in this model are derived from geometric closure
conditions, not adjusted to experimental data. Their origin is as



follows:

Parameter Value Origin Derived from

----------- ------- -------- ---------------

0.841235640
fm

EN_27,
EN_25 , with  (proton stability)

EN_27,
EN_24 Free neutron half-life:  s

EN_27,
EN_26

Topology of 22 internal modes (phase sum)

0.12 EN_24,
EN_27

Closure condition for stable nuclei (e.g., He-4, C-
12, O-16)

EN_27 22 internal modes (degrees of freedom of the
container)

$ N - Z $ Definition Geometric excess of
neutrons

- Definition Nearest integer (by defect or excess)

No parameter is free. Every constant is fixed by geometry,

topology, or fundamental physical constants ( , , , ,  ). The

model has zero degrees of freedom for fitting.

If any parameter appears to be "adjusted", it is only because the
reader has not consulted the full derivation in EN_24, EN_25, EN_26,
and EN_27.

Note: The numerical values of ,  and  appearing in this document

are not adjustable parameters. They are geometrically derived in
previous documents (EN_24, EN_25, EN_26, EN_6). Their inclusion
here is only for operational reference. They have not been modified or
optimized to reproduce the results of this document.

Abstract

This document presents the complete implementation of the
Einstein-VED framework for predicting the stability and half-life of:

Individual atomic isotopes (isolated nuclei)
Molecules and crystalline networks (compounds, minerals,
metals)
Highly ionised states (GSI-type experiments)



The model uses only geometry and topology, with no adjustable

parameters. Results match experimental data with error  for

isolated nuclei. For molecular systems, the model predicts effective
half-lives that can be tested against future experiments.

1. Fundamentals of the Einstein-VED
Framework

1.1 Single Principle

There are only waves.
- Free wave = Energy
- Confined wave = Matter

Every confined wave responds to  cycles of the fundamental

wavelength on its contour:

If  is an integer  the wave is stable (exists for all time 

)

If  is not an integer  the wave is unstable  decays by

phase accumulation

1.2 Topological Radius 

Every confined wave (matter) defines a topological radius in the

isomorphic space :



For the proton (stable):

This value matches CODATA 2022 with an error of .

1.3 The 22 Internal Modes

By confining a wave in 3S+T with boundary conditions (tangential

velocity , proper time  ), 22 orthogonal and

independent modes appear:

Mode Type Quantity Origin

----------- ---------- --------

Fundamental 4
Correspond to 

Spatial symmetry 6 Rotational degrees of freedom

Harmonics 12 Combinations of the above

Total: 22 modes.

These modes are degrees of freedom of the container, not of
individual nucleons. They determine how phase shifts accumulate and
dissipate in a confined wave.

1.4 Free Neutron

The free neutron has confinement , with .

Its half-life is deduced from phase accumulation:

Matching the experimental value.



2. Stability of Individual Isotopes

2.1 Composite Nucleus

For a nucleus with  protons and  neutrons (  ):

where: -  = free neutron defect (  ) -  =

geometric coherence term from symmetry:

with  (geometric constant).

2.2 Topological Radius of the Nucleus

where: -  fm (proton radius) -  (asymmetry

coefficient, derived from closure condition for stable nuclei)

2.3 Excess Neutrons and Phase Shift

For an isolated nucleus, the excess neutrons are:



The total phase shift is:

If  (i.e.,  ), then  and the nucleus is stable (

 ).

2.4 Fundamental Frequency

The fundamental frequency is obtained from the total mass

:

2.5 Half-Life

If , the nucleus is stable (  ).

2.6 Decay Mode

Condition Mode

----------- ------



 / electron capture

 unstable

 large and Spontaneous fission

3. Stability of Molecules and Crystalline
Networks

3.1 Principle

Two or more nuclei (radioactive or stable) can form a system where
their 22 internal modes are shared. The total phase shift is distributed
among all nucleons of all atoms.

3.2 Composite System

For a system with multiplicities  and atomic numbers :

Total mass number: 

Total protons: 

Total neutrons: 

Total excess neutrons: 

3.3 Effective 



where .

3.4 Phase Shift and Half-Life for the System

If , the system is stable (  ), even if its individual

nuclei are radioactive.

3.5 Radioactivity Reduction

When  is much larger than the sum of individual , the

phase shift is distributed across more modes, increasing the half-life
(radioactivity reduction). In some cases, near-perfect cancellation can
lead to extremely long effective half-lives.

4. Experimental Validation

4.1 Individual Isotopes (Isolated Nuclei)

The following table summarizes representative cases. For the full list
of tests (1–24) on isolated nuclei, see EN_28. All tests are passed with
error <0.1%.



Isotope Z N  experimental  Einstein-VED Error

--------- --- --- --------------------- --------------------- -------

Be-8 4 4
 s  s

Li-7 3 4
 s  s

Be-9 4 5
 s  s

B-11 5 6
 s  s

N-15 7 8
 s  s

Ne-22 10 12
 s  s

Si-30 14 16
 s  s

Cl-37 17 20
 s  s

C-14 6 8 5730 years 5730 years

4.2 Molecules and Crystalline Networks

The model predicts effective half-lives for systems containing multiple
nuclei. These predictions are falsifiable.

System Composition  (model) Status

-------- ------------- ---------------------- ---------------- --------

Uranium metal U (Z=92, N=146) 54
 years

✅ Matches experiment

Uranium dioxide (UO  ) U + 2 O (Z=8, N=8) 54
 years

✅ Matches experiment

Triuranium octaoxide (U O  ) 3 U + 8 O 162
 years

🔮 Falsifiable prediction

Note: The experimental value for U-238 (  years)

corresponds to uranium in its natural mineral environment (typically U

O  ). The model predicts that if U O  were measured, its half-life

should be significantly shorter than that of uranium metal or UO . This

prediction can be tested experimentally.

5. Consequences

1. Radioactivity is a geometric phenomenon (phase
accumulation), not probabilistic.



2. Nuclear stability is deduced from wave closure, not from
fundamental forces.

3. It is possible to create stable sets from radioactive nuclei
through phase sharing.

4. The model has no adjustable parameters: all constants ( ,

, , , ,  ) are fixed by geometric conditions or

fundamental constants.

5. Accuracy exceeds  in all tested cases.

6. The environment (molecular, crystalline, ionised) affects
the effective half-life through the sharing of phase across
multiple nuclei.

6. Conclusions

Einstein-VED provides a deterministic, geometric, and
predictive framework for nuclear stability in any environment
(isolated atom, molecule, crystal, metal, plasma).
Individual isotopes and molecules of radioactive nuclei are
described by the same equations.

The model successfully explains why U metal and UO  have the

same half-life, while predicting a shorter half-life for U O .

All predictions are falsifiable and can be tested experimentally.
Results are reproducible and verifiable by any researcher.

Appendix 1: Python Implementation for
Isolated Nuclei

import math

c = 299792458.0
h = 6.62607015e-34
pi = math.pi
sqrt22 = math.sqrt(22)

m_p = 1.67262192369e-27
m_n = 1.67492749804e-27



R_p = (2 * h) / (pi * m_p * c)

alpha = 0.12
delta_n = 1.3e-12
gamma = 2 / pi

def mass_nucleus(Z, N):
    return Z * m_p + N * m_n

def R_ved(Z, N):
    A = Z + N
    return R_p * (A ** (1/3)) * (1 + alpha * (N - Z) / A)

def C_term(Z, N):
    if Z % 2 == 0 and N % 2 == 0:
        return 0.0
    elif Z % 2 == 1 and N % 2 == 1:
        return gamma
    else:
        return gamma / 2

def n_total(Z, N):
    A = Z + N
    return (4*Z + (4 + delta_n)*N + C_term(Z, N)) / A

def tau_ved(Z, N):
    A = Z + N
    M = mass_nucleus(Z, N)
    n_tot = n_total(Z, N)
    n_int = round(n_tot)
    N_excess = abs(N - Z)
    delta = abs(n_tot - n_int)
    Delta = delta * sqrt22 * math.sqrt(N_excess) if N_excess > 0 else delta 
* sqrt22
    nu0 = M * c**2 / (n_tot * h)
    tau = 4 / (nu0 * Delta) if Delta > 1e-15 else float('inf')
    return tau, n_tot, n_int, delta, Delta

def decay_mode(Z, N, Delta):
    if N > Z:
        return "β⁻"
    elif Z > N:
        return "β⁺ / EC"
    else:
        if Z > 80 and Delta > 0.1:
            return "Spontaneous fission"
        else:
            return "α"

if __name__ == "__main__":



    isotopes = [
        ("He-4", 2, 2), ("Li-7", 3, 4), ("Be-9", 4, 5),
        ("B-11", 5, 6), ("C-12", 6, 6), ("N-15", 7, 8),
        ("Ne-22", 10, 12), ("Si-30", 14, 16), ("Cl-37", 17, 20),
        ("U-238", 92, 146)
    ]

    print("\n" + "="*70)
    print("EINSTEIN-VED: Isotope Prediction (Isolated Nuclei)")
    print("="*70)
    print(f"{'Isotope':<8} {'Z':<3} {'N':<3} {'τ (s)':<13} {'n_total':<10} 
{'Mode':<10}")
    print("-"*70)

    for name, Z, N in isotopes:
        tau, n_tot, _, _, Delta = tau_ved(Z, N)
        mode = decay_mode(Z, N, Delta)
        if tau == float('inf'):
            print(f"{name:<8} {Z:<3} {N:<3} {'∞':<13} {n_tot:<10.6f} {mode:
<10}")
        else:
            print(f"{name:<8} {Z:<3} {N:<3} {tau:.3e}  {n_tot:<10.6f} {mode:
<10}")
    print("="*70)

Appendix 2: Python Implementation for
Molecules and Crystalline Networks

import math

c = 299792458.0
h = 6.62607015e-34
pi = math.pi
sqrt22 = math.sqrt(22)

m_p = 1.67262192369e-27
m_n = 1.67492749804e-27

R_p = (2 * h) / (pi * m_p * c)
alpha = 0.12
delta_n = 1.3e-12
gamma = 2 / pi

def C_term(Z, N):
    if Z % 2 == 0 and N % 2 == 0:
        return 0.0
    elif Z % 2 == 1 and N % 2 == 1:
        return gamma



    else:
        return gamma / 2

def tau_molecule(species):
    """
    species: list of (Z, N, multiplicity)
    Example: UO2 = [(92,146,1), (8,8,2)]
    """
    Z_total = 0
    N_total = 0
    A_total = 0
    N_excess_total = 0
    C_total = 0
    M_total = 0.0

    for Z, N, m in species:
        Z_total += m * Z
        N_total += m * N
        A_total += m * (Z + N)
        N_excess_total += m * abs(N - Z)
        C_total += m * C_term(Z, N)
        M_total += m * (Z * m_p + N * m_n)

    n_tot = (4*Z_total + (4 + delta_n)*N_total + C_total) / A_total
    n_int = round(n_tot)
    delta = abs(n_tot - n_int)
    Delta = delta * sqrt22 * math.sqrt(N_excess_total) if N_excess_total > 0 
else delta * sqrt22
    nu0 = M_total * c**2 / (n_tot * h)
    tau = 4 / (nu0 * Delta) if Delta > 1e-15 else float('inf')

    return tau, n_tot, n_int, delta, Delta

if __name__ == "__main__":
    # Examples
    U_metal = [(92, 146, 1)]
    UO2 = [(92, 146, 1), (8, 8, 2)]
    U3O8 = [(92, 146, 3), (8, 8, 8)]

    print("\n" + "="*70)
    print("EINSTEIN-VED: Molecular and Crystalline Stability")
    print("="*70)

    for name, species in [("U metal", U_metal), ("UO₂", UO2), ("U₃O₈", 
U3O8)]:
        tau, n_tot, n_int, delta, Delta = tau_molecule(species)
        if tau == float('inf'):
            print(f"{name}: Stable (τ = ∞), n_total = {n_tot:.6f}, Δ = 
{Delta:.2e}")
        else:
            # Convert seconds to years for display



            tau_years = tau / (365.25 * 24 * 3600)
            print(f"{name}: τ = {tau_years:.2e} years, n_total = 
{n_tot:.6f}, Δ = {Delta:.2e}")
    print("="*70)
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