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The following notes are an attempt to simplify and understand how charged particles work in terms of waves of energy:

An electron is the simplest of the charged particles and can be thought of in the following way:

An electron is essentially a frequency converter: waves of a certain frequency spiral slightly into the centre of the electron and are then reflected straight out from the centre with a slightly higher frequency. The slight spiral in the inward wave is due to the slight slowing of the propagation speed of the waves as the energy density in space increases (the electron's gravitational potential) i.e. a similar effect to the change in direction that occurs when light enters water or glass - where the transmission speed is slightly slower. This spiraling then accounts for the 1/2 intrinsic angular momentum (spin) of the electron.

A standing wave pattern is formed when the inward waves (spiraling) and outward waves (radiating straight from the centre) are summed. The nodes of the resultant standing wave will be moving outwards and rotating around the electron's centre.

The inward waves are reflected off the standing wave nodes that are rotating and are Doppler shifted (and change direction) into a slightly higher frequency wave of slightly lower amplitude that then radiates straight out from the centre rather than spiraling. 

Therefore the two slightly different frequency waves are locked together in a stable configuration, each one being formed as the reflection of the other at the nodes of the resulting standing wave (frequency & direction change occurs due to reflection off moving nodes).

There is a momentum transfer between the two waves of differing frequency because the nodes are moving - this means that from the node's point of view, the waves hitting it on each side are of matching frequency.

There is an energy balance between inward and outward flowing waves (i.e. inflow = outflow, resulting in no net energy loss/gain) as the higher frequency outward wave is of slightly lower amplitude than the lower frequency inward wave. The difference in the energies of the waves due to frequency is exactly compensated for by the difference in amplitude.

There exists at any point in space a phase drift outwards away from the centre of the electron due to the slightly higher frequency of the outward waves. This phase drift causes the attraction/repulsion associated with the electric field when it interacts with other charged particles. As one moves further from the electron's centre, the amplitude of the waves decreases, so too does the electric field and its associated force due to these waves (i.e. lower wave amplitude = lower momentum in waves = lower force on other charged particles)

When the electric field of the electron interacts with other charged particles (for example another identical electron), the inward and outward waves of each electron overlap. When this happens, at the interface between the two electrons (exactly equal distances between each electron’s centre) the two outward waves will form a standing wave and the two inward waves with form a standing wave – each of these standing waves will have no phase drift as an equal amount of each frequency is coming from the other electron. Thus the nodes of the standing wave at this point will not be moving. The outward wave of an electron normally forms the inward wave when it reflects off a moving node (causing the frequency change between outward and inward waves), but at this midway point the node is not moving, and so the outward wave will be reflected to form an inward wave of higher frequency than usual. Similarly, the nodes from the electron’s centre to the midway point become progressively slower, until at the midway point the node stops completely. Thus the interface between two electrons provides a frequency conversion, or momentum change to the inward/outward waves. . This higher frequency inward wave will propagate to the electron’s centre and cause the central node (and all the nodes in-between) to shift position. This results in the standing wave of the electron becoming a moving standing wave (i.e. the waves in the direction of motion being of higher frequency that the waves in the opposite direction) – thus the electron has been accelerated to a certain velocity.

A positive charge would have a negative quantity of the frequencies that form the electron - the simplest particle of this type being the positron or anti-electron. As the vacuum is filled with energy at a wide range of frequencies, it is possible to subtract certain frequencies from this background energy field, resulting in anti-particles. Thus when a positron is placed near an electron, the two attract. This is because the vacuum energy normally also imparts momentum on the nodes of the electron standing wave, but this is of equal magnitude on each side of the node - resulting in no net momentum transfer. When a positron occupies the space near an electron, this balance is disturbed, causing less momentum to be imparted on the nodes nearest the positron. This results in the nodes near the midway point between the two particles accelerating; therefore causing the inward waves reflected back to the electron’s centre to be Doppler shifted to a lower frequency. Thus the electron’s composition changes to that of a moving electron – a lower frequency wave traveling away from the positron, and a higher frequency wave traveling towards the positron.

 The change in the frequency composition of the vacuum energy causes the standing wave nodes to change speed at the interface between the electron and positron, allowing the electron’s energy waves to change frequency when they reflect off these nodes, thereby causing the electron to accelerate.

For the positron, the absence of a certain frequency in the background vacuum energy is effectively a wave of negative energy. In this case the negative energy flows outwards at slightly lower frequency than inwards, such that When in the vicinity of an electron, the positive and negative waves cancel - returning the vacuum energy to its zero state, and resulting in a net imbalance in the momentum transfers between the vacuum energy and the positron on the side of the positron away from the electron. So this results in the positron accelerating towards the electron too.

The reason why charged particles can only form at certain masses may be due to a perfect match being formed between the amount of curvature in the path of the inward falling wave due to the gravitational potential of the energy that comprises that charged particle, and the frequencies of the two waves (inward/outward) that form the standing wave. Only certain combinations will result in a stable standing wave configuration.

When an electron is captured by an atom and enters an orbital, the stable configuration changes from being spherical into a number of different orbital patterns, depending on the environment into which it is placed. There will be different momentum exchanges with the waves of other charged particles in the atom, causing the stable standing wave pattern to change accordingly. The quantum amounts of energy and frequency and spin are still conserved, however, and when the electron is ejected from the atom later, the waves are capable of reorganizing themselves back into a stable structure (spherical once more) where these quantum amounts still exist in the same proportions.

