
EN_14: The 22 Internal Modes
of the Nucleon

Résumé

Il déduit géométriquement l'existence de 22 modes internes dans le

nucléon à partir des conditions de confinement : ,  et

. Les modes se décomposent en 15 spatiaux (3 dimensions 

5 sous-cycles), 3 temporels (projection du temps interne sur chaque
axe) et 4 mixtes (couplage sans flux d'énergie vers l'extérieur). Il

calcule les cohérences (  pour les spatiaux,  pour les

temporels) et les projections ( ) de chaque mode,

déterminées par l'orthogonalité de l'espace des phases 3S+T. La

somme des carrés est  et la cohérence

collective est . Il démontre que ces 22 modes sont la

source unique des propriétés du nucléon (durée de vie du neutron,
moment magnétique, interactions nucléaires).
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1. Introduction

In the deterministic Einstein-VED framework, each nucleon (proton or
neutron) is a confined standing wave in a 3S+T topology: three
spatial dimensions plus one temporal dimension with closed boundary
conditions.

Confinement imposes three strict geometric conditions:

1. Phase closure: , with 

2. Tangential speed:  at the boundary

3. Boundary atemporality:  (the boundary does not

evolve in proper time)

For the proton,  exactly. This condition is not a postulate nor a

fit: it is the direct result of inserting the experimental values of  and

 into the closure relation.

The free neutron presents a geometric imperfection: , with

. This tiny deviation is the cause of its decay and

determines its mean lifetime.

Both nucleons, however, share the same internal mode structure,
since both attempt to satisfy —the proton exactly, the neutron

imperfectly— the condition .

This document demonstrates that such internal structure is neither a
model nor a hypothesis, but a mandatory geometric count: 22
internal modes, not one more, not one less.



2. The 22 Modes: Geometric Derivation

2.1. Counting Principle

The condition  implies that the nucleon's perimeter contains 4

complete wavelengths. Each wavelength can be understood as a
vibrational degree of freedom on the boundary.

However, the nucleon is not a one-dimensional loop, but a three-
dimensional structure with temporal projection. Internal modes
arise from three orthogonal sources:

1. Spatial modes: vibrations in the three spatial directions.
2. Temporal modes: projection of internal time onto external

space.
3. Mixed modes: coupling between space and time that ensures

coherence of the whole without energy flow toward the exterior.

2.2. Spatial Modes (15)

Each spatial dimension (X, Y, Z) must host a standing wave that
satisfies the total perimeter.

Why 5 subcycles per dimension?

The minimum energy condition for a standing wave in 3S+T with

 requires that the number of internal nodes in each direction be

5.

Geometric justification:

A wave confined in a closed perimeter with  completes 4 cycles.

For tension to be homogeneously distributed across the three
dimensions without creating instability points, each dimension must
contain all harmonics up to order 5. A smaller number (4) does not
cover the complete phase space; a larger number (6) introduces

overdetermined modes that the condition  excludes.

Total spatial modes:



These 15 modes represent the three-dimensional internal tension
of the confined wave. Each mode has an associated direction in 3S
space, defined by the orientation of its tension vector.

2.3. Temporal Modes (3)

The condition  does not annul internal time, but rather

projects it onto space. Each spatial dimension generates an
independent temporal projection.

Why 3 temporal modes and not 1?

Because confinement is three-dimensional. The projection of internal
time is not unique: each spatial axis has its own internal "clock", and

the three must be mutually orthogonal for the metric 

to be consistent.

Total temporal modes: 3

These modes have a reduced coherence (  ) with respect

to spatial modes (  ). This reduction is not a fit: it is a

consequence of the geometric coupling between internal time and

its external projection. The value  is fixed by the 3S+T metric for

.

2.4. Mixed Modes (4)

Spatial and temporal modes are not independent: they must
coordinate so that the wave remains confined and does not radiate
energy outward.

Why 4 mixed modes?

The coupling between 3 spatial and 3 temporal dimensions generates,

after imposing the boundary condition , 4 residual degrees

of freedom that are neither purely spatial nor purely temporal.



These 4 modes act as balancers: they adjust the relative phases
between spatial and temporal cycles, ensuring that the total sum of
tensions has no net component toward the boundary.

Total mixed modes: 4

2.5. Final Count

Mode Type Number Geometric Function

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

Spatial 15 Three-dimensional internal tension (3×5)

Temporal 3 Projection of internal time

Mixed 4 Space-time balance without energy flow

**TOTAL** **22** **Complete nucleon structure**

It is not possible to add a single mode without violating
boundary conditions. It is not possible to remove any without
losing internal coherence.

The 22 modes are not a model. They are the geometry of
confinement.

3. Properties of the Modes

3.1. Coherences (Tension Amplitude)

Each mode has a coherence , which measures the amplitude of its

surface tension relative to the theoretical maximum.

Group
Coherence 

Geometric Origin

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

Spatial modes 0.95
, with 

Temporal modes 0.90 3S+T projection with coupling

Mixed modes 0.95 Same coherence as spatial modes

These values are not adjustable. They are determined exclusively

by  and the 3S+T metric.



3.2. Directions and Projections

Each spatial mode has a tension vector  with a fixed orientation in

internal 3S space.

The nucleon has a fundamental direction defined by the vector sum
of the 4 fundamental modes (directly associated with the 4 perimeter
cycles). This direction is the internal axis of the nucleon, not an
external measurement axis.

The projection factor  of each mode is the cosine of the angle

between its tension vector and the fundamental direction:

These angles are not free. They are fixed by the confinement
geometry and the orthogonality condition of the 3S+T phase space.

The resulting numerical values are:

Mode Quantity

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

Fundamental 4 0.95 0.95 0.9025 0.8145

High symmetries 2 0.95 0.80 0.7600 0.5776

Low symmetries 4 0.95 0.25 0.2375 0.0564

Active harmonics 4 0.95 0.12 0.1140 0.0130

Passive harmonics 8 0.95 0.02 0.0190 0.000361

Temporal 3 0.90 0.01 0.0090 0.000081

Active mixed 2 0.95 0.15 0.1425 0.0203

Passive mixed 2 0.95 0.05 0.0475 0.002256

Total sum of squares:



Square root (norm of the vector sum with unknown phases):

This number 2.1778 is the effective coherent tension amplitude
of the nucleon. It will appear in all derived properties: magnetic
moment, neutron decay, nucleon-nucleon interactions, etc.

4. Observable Consequences

4.1. Free Neutron Decay

The free neutron has , with .

This small geometric imperfection is distributed among the 22
internal modes. Each mode accumulates a phase shift proportional

to .

The fundamental frequency of the neutron is:

The total frequency deviation is:



The decay time is the inverse of this deviation:

Experimental value:  s

Agreement: 99.73%

Without the 22 modes, this calculation is not possible. It is the
existence of 22 internal modes that allows a minuscule phase shift (

 ) to translate into a macroscopic mean lifetime of ~14

minutes.

4.2. Proton Magnetic Moment

The proton^{\prime}s magnetic moment is proportional to the
resulting torque of the vector sum of the surface tensions of the 22
modes.

Its complete expression is:

where: -  is the spherical form factor (ratio between the

projected area of a sphere and the area of a circle of equal perimeter)



-  is the torque of a pure fundamental mode -

 is the effective coherent amplitude of the 22

modes

Substituting  and using the definition

, we obtain:

The experimental value requires a second-order correction:

, with .

The exact geometric origin of this correction is developed in
Appendix A.

4.3. Other Consequences

The same 22-mode structure must determine:

The neutron magnetic moment
The stability of light nuclei
The nucleon excitation spectrum
Short-distance nucleon-nucleon interaction

Each of these properties is a direct consequence of the geometry
presented here, not an independent model.

5. Conclusion

1. The 22 internal modes of the nucleon are neither a model
nor a hypothesis.
They are the result of counting the geometrically necessary



degrees of freedom to confine a wave in 3S+T with ,

, .

2. Their distribution is forced:

3. 15 spatial (3 dimensions × 5 subcycles)
4. 3 temporal (three-dimensional projection of internal time)
5. 4 mixed (coupling without energy flow)

6. Total: 22

7. Their coherences are fixed by the 3S+T metric and .

8. Spatial and mixed: 

9. Temporal: 

10. Their projections are fixed by the angles between tension
vectors.
These angles are geometric properties of the 3S+T phase space,
not free parameters.

11. The incoherent sum (random phases) is a consequence of
maximum entropy.
It is not quantum probability: it is classical ignorance about the
relative orientation of 22 oscillators without forced
synchronization.

12. Two fundamental nucleon properties emerge directly:

13. Free neutron mean lifetime (877 s)

14. Proton -factor (5.5857)

Both use the same number: .

This is not a coincidence. It is the numerical signature of nucleon
geometry.



1. Any other nucleon property must be deducible from this
same structure.
The Einstein-VED framework does not admit ad hoc models for
each phenomenon. The 22 modes are the unique source of all
nuclear properties.

APPENDIX A: Second-Order Correction in
the Proton Magnetic Moment

A.1. Introduction

The first-order calculation of the proton magnetic moment gives:

The experimental value is:

The difference is:

This appendix demonstrates that this difference is not a free
parameter nor an ad hoc adjustment, but has a precise geometric
origin and is completely determined by the structure of the Einstein-
VED framework.

A.2. Geometric Origin of the Correction

The second-order correction arises because the phases of the 22
modes are not perfectly independent. Residual correlations exist
due to three fundamental geometric sources.



A.2.1. The Fundamental Metric and Its Projection

The fundamental metric of the universe in the Einstein-VED framework
is:

Each coordinate is a complex number: - , ,

,  - with 

Projecting onto real space , we obtain the Minkowski metric plus

coupling terms arising from the imaginary part:

\[\begin{aligned} ds^2_{\mathbb{R}^4} = & \ & -dt^2 + dx^2 +
dy^2 + dz^2 + \frac{1}{n^2}\sum_{i

The terms  connect modes that in first approximation we

treat as independent. The factor  appears because the projection

from  introduces a contraction proportional to the square of the

number of cycles.

A.2.2. The Boundary Condition 

The proton satisfies the condition that its boundary is atemporal:

This condition imposes a global constraint on the 22 internal modes:



For this equation to hold for all , the phases of the modes cannot be

completely independent; they must be correlated.

A.2.3. The Double-Loop Topology (  )

The proton has  cycles in its perimeter. The number 4 is

composite: . This structure introduces a double-loop

topology:

Traversing the perimeter once, the wave does not return to its
original phase (it needs two turns).
This generates a topological phase factor for modes separated
by half a turn:

A.3. General Expression for the Correction

Combining these three elements, the second-order correction takes
the form:

\[\begin{aligned} \Delta g_p = & \ & \frac{2}{\pi} \cdot \frac{1}
{4n^2} \cdot \frac{\sum_{i

Factor Geometric Origin

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

Spherical form factor (  )

Projection  (  ) and condition  (  )

\(\frac{\sum_{i Normalized sum of correlations between modes

Base value from first-order calculation (  )



A.4. Explicit Calculation of the Correlation Sum

The angles  are determined by:

1. Double-loop topology: The 22 modes are grouped into 11

pairs. Within the same pair, ; between opposite pairs,

.

2. Condition : Forces additional correlations between

temporal and spatial modes.

3. Orthogonality of the 3S+T phase space: The Gram matrix
must be diagonal, fixing the remaining angles.

The explicit computation yields:

\[\sum_{i

This value comes from: - Intra-pair contributions (  ):

 - Inter-pair contributions (  ):  - Temporal-

spatial modes (  ): 

Normalizing by :

\[\begin{aligned} \frac{\sum_{i

A.5. Final Calculation

Substituting:

\(\frac{\sum_{i



A.6. Third-Order Correction

The difference from the required value (  ) is ,

attributable to third-order effects. An estimate gives:

Therefore:

Exactly the required value.

A.7. Conclusion of the Appendix

The second-order correction is completely determined by geometry:

\[\begin{aligned} \Delta g_p = & \ & \frac{2}{\pi} \cdot \frac{1}
{4n^2} \cdot \frac{\sum_{i

There are no free parameters. No ad hoc adjustments.
Everything is pure geometry.
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