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lnteract at the Sp"i;ed of

Abstract

Electromagnetism is a well defined theory that has been a staple in technological and scientific
advancement for a long while. However, some holes remain when we look deeper into the theory.

We know that fields are made of tiny massless objects, yet the theory is still viewed at as a field
theory. Thinking about the deeper, more complicated mechanisms of these massless objects leads
to more questions than answers. While most experts know that fields are mediated by these
particles, Many scientists take electromagnetism at face value and not think to take a deeper look at

it. This project aims to provide a solution for a seemingly unsolvable problem and build a local
model for electromagnetism.

‘What is Electromagnetlsm’
Physu:al theory explaining how charges

interact

-There is a lack of clarity and specificity on a

The Lorentz Force

-Force between two charged particles
-Target principle to explain

The Coloumb Force

-Coulomb force is the Lorentz force
in the rest frame of the source

local level n =t 4dsqdp .
-Interaction speed indicates a physical F, c = Coulomb Force c — r
exchange of information

A Local Ballistic Model F-r1.5

-Basic interaction between photons and charges 1: = packet emission rate

-Multiple photons exist at the same point in ‘Packets’ P’ = momentum per packet scattering
-Photons carry information that can be non-observable

-Photons can only carry information from the past

-Builds from the rest frame of the source RN ._P> ‘

‘Lorentz Transform_
-Lorentz transform to other frame — Y — - A A — -
! v —
-Other frame: different reference velocity F' = (F + (’?(_,3 — 1)(F ﬁ)ﬁ IQ(F : U)ﬁ)
-Gets the full Lorentz force Yo' 7 . i
o =, — =, - = transformed force
— q(E + (U X B )) E’ = electric field

magnetic field

@oton Bath and Stored Informati@

-How can collisions create an attractive force?
-Spacetime contains a frame-invariant bath of photons
-Photons have a switch for whether or not it is in the bath
-Photons can carry information about the sign of the last
charge it scattered off of

-Photons with momentum opposing their direction of
propagation must exist

-This photon will have "Anti-momentum"

-Photons can only scatter if certain criteria are met

. g ® = Anti
CScattermg Rule9 & :No:'::al

In the bath: Not in the bath:
-Photons in the bath scatter -Anti-momentum scatters off
indiscriminately opposite charges A
-Scattering from bath creates no -Normal-momentum scatters off
force like charges Q
. . .f«v\n/q\.x .>fw\.
@rag CoefflaenD :
O

-How is the Lorentz force independent of probe velocity? Q
-Fixed probe velocity issue A L
-Probe charges with velocity would experience augmented force p C s
-Drag coefficient changes the energy range of photons scattered with r Pg — I‘ P
velocity IS ¢ 15
-Fixes infinite force issue coming from the photon bath c—u, 0

Gpherical DistributioD

-How is the Lorentz force dependent on distance? -Probe charge has finite area, naturally
-Source charges create a spherical distribution of scatters less the farther away it is
photon packets 1 -Distance dependence matches Lorentz force

2
|T| q)ouble Photon Scatterin@

-How can the Lorentz force be mass-independent?
-Photons scatter in pairs in any opposite directions
-Same impulse delivered to charge regardless of mass

|F| o

-Solves mass independence

-Photons scatter off of more massive charges with more
momentum and energy o

0
’:
AN

Gackets and Scattering Magnitu@

-How can charge play arole in the Lorentz force?
-Wouldn’t adjacent charges block photons?
-A higher-charge probe scatters a higher number of photons from packets

o
-A higher-charge source scatters a greater density of packets -Non-blocked photons pass right through
-Packets have a nearly infinite number of photons -Solves charge and shielding

-This research indicates that there could be a local partilce scattering model of electromagnetism

-This project could lay the groundwork in this area of study for future research or technological
advancement




