Main Idea in Summary

Everything is a Field / The Photon is an
Energy Ripple

Size is the Spread of Energy (Wave

Packet)

Point-Like is for Interaction

Wavelength Determines Extent

Source(s) in Physics

Quantum Field Theory (QFT) & Quantum
Electrodynamics (QED)

Quantum Mechanics & Wave Packet

Theory

Standard Model of Particle Physics

Wave-Particle Duality

Supporting Evidence

A photon is the elementary excitation or quantum of the electromagnetic field (Source
1.3,1.5,2.5). QFT posits that all fundamental particles are excitations of underlying
quantum fields (Source 2.1, 2.6). The field itself is the fundamental physical entity
(Source 1.5).

A single photon is best described as a wave packet (Source 3.1, 3.5, 3.6). This packet
defines the spatial region where the energy is concentrated and where there is a high
probability of finding the photon (Source 3.1, 3.2, 3.7). The length of this packet is
often related to its coherence length, which can be vast for certain types of light
(Source 3.6).

In the Standard Model, the photon is classified as an elementary particle and is
generally modeled as point-like with no measurable substructure (Source 1.3, 3.3).
This is primarily used when describing localized, all-or-nothing interactions (like
absorption by an atom, Source 1.6).

Although not a measure of its physical dimension, the wavelength (\) of the photon is
the relevant scale that dictates its spatial extent and how it interacts (e.g., in
diffraction) (Source 1.2, 1.3, 3.3).




