
Electromagnetic Mechanics of ElementaryParticles — A first-Principles Course
INDEX

TOME 1(First Semester) TOME 2(Second Semester)
Chapter Week Chapter WeekIntroduction 1-2 Chapter 13 19-20

Introductory Presentation General review of the first semester
Deep analysis of the Maxwell/Lorenz/Heaviside divergentinterpretations; preliminary overview of what electromagneticmechanics involves, all aspects of which will then be studied indepth over the course of this program. Establishment of themechanics of Bremsstrahlung photon emission as well as ofphoton absorption.

In-depth return to the Maxwell/Lorenz/Heaviside divergentinterpretations after full first-semester understanding: thecorrected Marmet equation (M.7) derivation, the rigid architecturalconstant ΔK = Δmmc², the four Coulomb attractor levels, and thePioneer 10/11 anomaly as adiabatic nucleonic mass variation.
Chapter 1 3-4 Chapter 14 21-22
The geometric framework Gravitation, QM stationary equilibrium states

The 3x3D+1 space geometry extending Hamilton's quaternionicstructure to three full orthogonal 3D spaces X (real space), Yand Z (configuration spaces), establishing the structuralframework from which all elementary particles electromagneticequations emerge.

Redefining the Coulomb interaction as an adiabatic energyinductor in all charged elementary particles rather than as anattractive force, unifying the four fundamental forces as intensityranges of a single interaction and identifying themomentum/Hamiltonian disconnection as the mechanicalsubstrate of the Uncertainty Principle.Chapter 2 5 Chapter 15 23-24
The localized standing fields equations De Broglie’s double-particle photon

Derivation of the local E and B field equations of the localizedphoton from the trispatial geometry perspective, and Marmet'sBiot-Savart derivation establishing that half the electron's restmass is its intrinsic invariant magnetic field energy.

Physical justification of the trispatial geometry through thecomplete four-step kinetic energy cycle of the photon, resolvingthe wave-particle duality mechanically and deriving the 1.75 arc-second solar light deflection without general relativity.Chapter 3 6 Chapter 16 25
From classical to relativistic mechanics via Maxwell The subatomic adiabatic processes

Demonstration that special relativity is a mathematical corollaryof electromagnetism: relativistic velocities derived from the LCstructures of the electron in motion without the Lorentz γ factor,with mathematical derivation of the γ factor itself fromelectromagnetic equations.

Formal taxonomy of the three adiabatic categories, the 40.8 eVcomplete energy budget of electron capture in hydrogen, thenucleogenesis energy gain of 1,401.467 MeV, and thedocumented limitation of the energy conservation principle withrespect to adiabatic state transitions.Chapter 4 7-8 Chapter 17 25
Unifying all classical forces The last challenge of modern physics

Demonstration that Newton's, Coulomb's, gravitational andLorentz force equations are alternate representations of a singleinteraction, with the atomic gravitational constant Gp resolvingthe spurious 10³⁹ ratio of the first historical disconnection.

The LC equations of the five stable elementary particles unifiedunder the electromagnetic intensity constant H = hc = e²/2ε0α,with h derived from electromagnetic constants alone and the axialinduction quantum K established by two independent methods.
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Chapter 5 9-10 Chapter 18 26-27
e⁻/e⁺ pair creation Demystifying the Lorentz force equation

Mechanical explanation of the 1.022 MeV threshold as thecoincidence of linear and orbital wavelengths at λC, establishingthat the invariant rest mass of the electron is transverseelectromagnetic inertia and electric charge is orthogonalpressure within ±Y-space towards and away from X-space.

Formal separation of the two physically distinct energy half-quanta related to the two terms of the Lorentz force equation asthe longitudinal ΔK and transverse Δmm terms, with thechronological reconstruction from Voigt through Kaufmann to the1907 community decision constituting the second historicaldisconnection.Chapter 6 11 Chapter 19 28-29
Derivation of ε₀ & μ₀ Kinematic & electromagnetic mechanics synchronized

First-principles derivation of the permittivity and permeabilityconstants of vacuum as orthogonal transverse cyclicaccelerations, from which the speed of light, the impedance ofvacuum Z₀, and the redefinition of the kilogram as C²/m emergemechanically.

Accomplishment of Wilhelm Wien's 1901 project:synchronization of kinematic and electromagnetic mechanics astwo mechanical representations grounded on a single ontologicalfoundation — classical mechanics being the macroscopic subsetlimit of the wider ranging subatomic electromagnetic mechanics.Chapter 7 12 Chapter 20 30
Proton and neutron creation Deep analysis of the solar corona

The complete electromagnetic causal chain from thermalelectron-positron triads capture with their mass and chargecharacteristics constrained into those of up and down quarks, tostable nucleons system states, with derived fractional charges,quark masses, nucleon radii, and internal velocities at ~99.99%c.

Explanation of the stable millions+ coronal temperatures bycontinuous nucleogenesis from a self-sustaining chain-reactionconstant thermal electron-positron triads capture, with the related227.5× energy multiplier and the 2.223 MeV observed spectralline direct confirmation of continuous proton formation at stellarscale.Chapter 8 13 Chapter 21 30
The mechanics of neutrino emission Inside planets and stars masses

Identification of the neutrino as unidirectional kinetic energyejected in opposite directions as non-electromagnetic pairquanta in X-space, deriving the neutrino field equation from thetrispatial electron structure and explaining beta decay in twomechanical stages without new parameters.

Extension of the adiabatic nucleonic mechanism to planetary andstellar scales: the stellar ignition threshold reached in proto starmasses when the compression of hydrogen ground orbital reachesrcritical= 0.2E-15 m from the proton, and adiabatic mass variationof macroscopic bodies in gravitational gradients explainingPioneer, lunar recession, and Earth rotation anomalies.Chapter 9 13 Chapter 22 31
The Einstein-de Haas et Barnett effects The kilogram and metrology

Macroscopic experimental confirmation of the rigidperpendicular coupling between the spin orientation andmomentum orientation, revealing the rigid tripply orthogonalelectromagnetic relation between the local E and B fields of theelectron carrier-photon and its direction of motion that justifiesMaxwell’s use of the quaternionic geometry to establish histheory, now directly reproducible as laboratory observations.

Metrological consequence of nucleonic relativistic mass,revealing the electron non-relativistic invariant rest mass as theonly possible universal invariant standard, the falsifiable equal-arms balance experiment with lithium vs osmium, and theconnection with the 2019 SI redefinition, should establishnucleonic mass variability. Formally submitted to BIPM andNIST in March 2011.Chapter 10 14 Chapter 23 31
The anomalous electron magnetic moment The birth of the universe

Resolution of the g-2 anomaly by identifying the magnetic driftof the electron carrier-photon as a function of its gyroradius inthe hydrogen atom, and mechanical derivation of the finestructure constant α from the orbital parameters of the hydrogenatom.

The electromagnetic mechanics cosmological model: the photon-photon interaction initial triggering of electron-positron pairproduction as the founding event of the universe, leading tothermal electron-positron triads self-sustaining chain reaction typenucleogenesis, the objective irrepressible progression of theuniversal NOW moment, and the reinterpretation of Hafele-Keating as frequency shift rather than time dilation.
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Chapter 11 15-16 Chapter 24 32-33
The inverse cube law & magnetic monopoles Formal quaternionic mathematical justification

Experimental confirmation of the magnetic inverse cubeinteraction law between magnets both poles of which coincidewith their geometric center of mass, predicting in 2013 the samebehavior for all point-like behaving elementary chargedparticles such as the electron, confirmed one year later with realinteracting electrons. Establishment of the mechanicalelectromagnetic interaction reason of atomic stability.

The evolution from the complex plane to the quaternioncoordinate system used by Maxwell, involving the rigid structuralperpendicularity of Hamiton’s three unit vectors i=j=k=√-1=1∠90°, that directly accomodated the rigid triple orthogonalityof the E and B fields and the direction of propagation of lightenergy in vacuum that he had discovered, to the trispatialgeometry that underlies the present corpus.Chapter 12 17-18 Chapter 25 34
The fundamental atomic resonance states The origins of Heisenberg’s uncertainty principle

The complete electromagnetic mechanical description of thehydrogen atom: two distinct oscillators, the electron carrier-photon as wave function support.

Four independent numerical verifications of the correct de Brogliefrequency, identifying the involuntary factor-of-2 error of his1924 thesis as the sole origin of the fictitious phase velocity w =v/2, the wave packet construction, and the subsequentaxiomatization of the Uncertainty Principle as an ontologicalnecessity.Chapter 26 35-36
From E=m0c² to E=m0cIcKTerminal synthesis: resolution of the c² enigma as the product oftwo perpendicular velocities in configuration spaces Y and Z withquaternionic reversal of the vectorial direction of the momentumenergy vector to propel the particle in X-space, by application ofthe vectorial cross-product of major J and K vectors J×K = −1I .Chapter 27 36

Key Mathematical Derivations
Corrected derivation of the SR/GR energy-momentum equation.Table of Maxwell equations for the macroscopic level and thesubatomic level.Progressive simplification of all trispatial equation to a statenumerically resolvable with a pocket scientific calculator..
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A Note to Readers Trained in Mainstream Physics
If you have arrived at this Index without prior exposure to this corpus, the framework you are aboutto encounter will likely appear, within the first few pages, to conflict with foundational assumptions thatyou have good reasons to hold. This reaction is expected, and legitimate.
The geometric framework that makes this description possible is not arbitrarily introduced. Maxwellformulated his electromagnetic theory of 1865 directly within Hamilton's quaternion geometric frameworkthat directly accommodated the rigid triple orthogonality of the E and B fields and the direction ofpropagation of light energy at velocity c in vacuum that he had concluded to. This geometric framework,involving the rigid structural perpendicularity of Hamilton’s three unit vectors i=j=k=√-1=1∠90°, fromwhich emerged the trispatial geometry, was ideally suited for the purpose. When his equations wererewritten in ordinary Cartesian vectors by Heaviside and Gibbs in the 1880s, this foundational rigidstructural geometric property and its first breach beyond the complex plane were lost: the unit vectorsretained their perpendicularity only by convention rather than by rigid algebraic structure.What the trispatialgeometry restores is precisely the rigid quaternionic coordinates structure that Maxwell had encoded fromthe outset, extending Hamilton’s i=j=k=√-1=1∠90° minor unit vectors to full 3D major unit space vectorsI=J=K=√-1=1∠90°, mapping normal 3D X-space with major unit vector I and two new 3D configurationspaces Y and Z mapped over with major unit vectors J and K.
The question that this corpus implicitly poses is therefore not "why introduce new spaces?" but theprior historical question: why did we cease to use Maxwell's own quaternions, and what was lost in thisreformulation? The answer leads directly to the trispatial geometry, all aspects of which are analyzed inChapter 24 of this course from its geometric and historical perspectives — not as a speculative innovation,but as the recovery of a geometric structure that always was present in the foundation of electromagnetictheory.
This course was written for third-year university level undergrad students approachingelectromagnetic mechanics from first principles. It was not written to displace the Standard Model, butbecause the localized photon — a discrete electromagnetic quantum following a definite trajectory fromemission to absorption as first proposed by Einstein (1905) — never was given a fully self-consistentclassical electromagnetic description. This course is an attempt to provide one, that naturally led to thecomplete electromagnetic description of all stable elementary particles that populate the subatomic level ofmagnitude and of which all atoms are made — the electron and positron, the up and down quarks in theirproton and neutron configurations, and the neutrino — each emerging from the same geometric structure,with no new parameters introduced at any stage.
Interested students are invited to download all 28 chapters of this course and its master index andstore them on a flash drive for easy continued access. In our day and age of fleeting fashion trends, there isno saying how long this course will remain in free access or even outright available. This course is notimmune to being dumped as Maxwell's quaternionic geometric treatment of electromagnetic energy was inthe 1880's, which led to electromagnetic mechanics to also being dumped in 1907. So, if interested, as thesaying goes: Better safe than sorry.
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Paperback monographs are also available

Introduction to Electromagnetism According to Maxwell
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