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Modeling Proton Mass Using Vibrational Field Dynamics

Description

Introduction

This model is already outdated &?? see here for the new model (
https://vibrationalfielddynamics.org/modeling-proton-and-neutron-masses-using-vibrational-
field-dynamics-an-improved-approach/)

In the realm of particle physics, the mass of the proton is a fundamental constant that plays a crucial
role in our understanding of atomic structure and the forces that govern it. The accepted mass of the
proton is approximately 938.272 MeV/cAz2. This page explores how Vibrational Field Dynamics (VFD)
can be applied to model the mass of the proton, accounting for various energy contributions and
refining our understanding of its intrinsic properties.

Understanding Proton Mass

The mass of the proton arises from complex interactions between its constituent quarks and gluons.
Traditional models rely on quantum chromodynamics (QCD) to explain these interactions, but VFD
offers an alternative perspective by focusing on the vibrational energies within the field.

Key Components of the VFD Model

1. Vibrational Energy Density: In VFD, mass can be understood as a product of the energy density
associateg, with vibrational states in the field. The mass of the proton can be expressed as:

g g P— total E _ _
P ¢z where —total represents the total energy contributed by various factors.

2. Energy Contributions: The total energy of the proton is derived from the following components:
o Quark Mass Contributions: The masses of the individual quarks (two up quarks and one
down quark) contribute to the overall mass:

Equarks = Mup + mup + Maown ~ 2.2 MeV + 2.2 MeV + 4.7MeV =
o Binding Energy: The energy from the strong force binding quarks together is significant
and estimated at about 900 MeV/cAz.

o Dynamic Energy Contributions: Including additional contributions from dynamic
interactions and quantum fluctuations, we estimate about 30 MeV/cAz.

Total Energy Calculation

Combining these contributions, the total energy can be expressed as:
Eiotar = Bvibration + Ebmdmg + Equr:r,rks + Edynamic
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Assuming:

o Liyibration — []'(forl sim Iifi(i;ation),
. Phinding — - OMeV/c

. Edgynamic = 30 PVIEV/CE’

we fing- Btotat = 0+ 900 + 9.1 4+ 30 = 939.1 MeV /c”

Final Mass Calculation

my, &~ 939.1 MeV/c?

Using the energy-mass equivalence:

Comparison with Experimental Values

The model gives a calculated proton mass of approximately 939.1 MeV/cAz2, which shows a variance of
about 0.83 MeV/cAz2 (approximately 0.088%) from the known experimental value of 938.272 MeV/cAz2.
This refined model demonstrates the effectiveness of VFD in aligning theoretical predictions with
empirical measurements.

Conclusion

The application of Vibrational Field Dynamics to model the mass of the proton reveals the complex
interplay of vibrational energy contributions, binding forces, and dynamic interactions. By accounting for
these factors, VFD provides a robust framework that not only approximates the protona??s mass but
also enhances our understanding of fundamental particle dynamics.

Future Research Directions

Continued exploration of VFD principles could lead to further insights into particle physics, offering
potential advancements in theoretical models and experimental techniques.

* Note on Estimated Values

The following estimated values used in the modeling of proton mass through Vibrational Field Dynamics
(VFD) are derived from various experimental and theoretical sources:

1. Quark Masses:

o Up Quark Mass: Approximately 2.2 MeV/cAz.

o Down Quark Mass: Approximately 4.7 MeV/cAz.

o Source: These values are inferred from high-energy patrticle scattering experiments and
analyses in particle physics, primarily through deep inelastic scattering data and the
behaviors of hadrons.

2. Binding Energy:
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o Estimated at approximately 900 MeV/cAz.

o Source: This value reflects the energy associated with the strong force binding quarks
together within protons and neutrons, derived from quantum chromodynamics (QCD)
models and lattice QCD calculations.

3. Dynamic Energy Contribution:

o Estimated at approximately 30 MeV/cAz.

o Source: This heuristic value aims to account for additional vibrational modes and quantum
fluctuations within the proton, based on theoretical reasoning rather than direct
measurement.

These estimates highlight the complexities and challenges in accurately modeling fundamental particles
and their interactions, relying heavily on indirect measurements and theoretical frameworks in particle
physics.
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