March 28, 2015

Richard Gauthier: Possible points for Discussion in Summary Meeting –SPIE conference.

A key idea in the following is that a relativistic double-loop-photon electron model (and also a single-loop-photon electron model) has a wavelength of lambda = h/(gamma mc) – as compared with the Compton wavelength h/mc for a resting electron) which leads easily to the de Broglie wavelength h/(gamma mv). I would like to know which other double-looped models of the electron have this feature or not, or how their circulating photon’s frequency and wavelength for a resting electron varies with electron speed.
A second key idea is that the photon composing the electron must have spin ½ hbar both at highly relativistic electron velocities as well as when composing an electron at rest or at low velocities.  Double-loop-photon electron modelers should determine whether their circulating photons can have spin ½ hbar for all electron velocities.

Based on: “The electron as a circulating charged photon with the de Broglie wavelength” article
*1. Dirac claimed (based on the Dirac equation) that the electron travels at light speed (which is not observable for an electron due to its high frequency and small amplitude) but that the electron’s observable speed is less than light speed. 

*2. Analyses of the Dirac equation suggest that the electron’s charge travels helically at light speed (Hestenes, Rivas) with a helical radius at slow speeds of hbar/2mc .

*3. The de Broglie relationship for the total energy of relativistically moving electron is Etotal = gamma mc^2= hf . This suggests (to RG) that the electron is a charged photon with total energy Etotal = gamma mc^2 = hf and  frequency f=gamma mc^2/h .  

*4. The wavelength of this charged photon for a relativistically moving electron is given by L=c/f =h/(gamma mc). This photon wavelength associated with a relativistic electron was apparently overlooked since de Broglie’s  1924 hypothesis of matter-waves having the de Broglie wavelength, which formed the basis of the Schrodinger equation.

*5. A circulating charged photon with this frequency and wavelength could be Dirac’s electron that travels at light speed with a small amplitude and high frequency and whose longitudinal velocity is the measured velocity of the electron. Quantitative modeling of the charged photon’s helical trajectory by RG supports this result.

*6. In this model of the electron, Dirac’s zitterbewegung motion of an electron corresponds to a double-looping of this charged photon’s wavelength around the longitudinal axis of a moving electron (or corresponds to a double-looping of the photon’s wavelength in a circle, for a resting electron.)

*7. The wavelength  h/(gamma mc) of this charged circulating photon  easily yields the de Broglie wavelength of the electron h/(gamma mv) along the longitudinal axis of the circulating photon.

*8. The relativistic energy-momentum equation for an electron E^2 = p^2 c^2 +m^2 c^4 can be transformed into a Pythagorean relationship among the total momentum vector gamma mc of this circulating charged photon, the longitudinal component  of the charged photon’s momentum (which is the momentum p of the moving electron) and the transverse component mc of its momentum which, combined wit the radius hbar/2mc of the helix for a slow moving electron,  yields the spin-up and spin-down states of a slow moving electron.

*9. The radius of the helix of the helically circulating charged photon  corresponding to  an electron is found to decrease as 1/(gamma^2) as the velocity of the electron increases. This result only assumes the photon properties c=Lf , E=hf and p=h/L and that the charged photon moves helically perpendicular to the plane of the motion of a charged photon in a resting electron. 

*10. Since an electron at highly relativistic velocities retains the spin ½ hbar that it has at low velocities, the photon that composes the electron must also have spin ½ hbar when the electron is moving highly relativistically, since then  the circulating photon’s helical axis is nearly a straight line, nearly matching the straight-line trajectory of a spin 1 hbar photon. If the charged photon composing the electron is not to change its spin  ½ hbar when the electron is moving non-relativistically or even is at rest, the photon composing the electron must have spin ½ hbar when composing a non-relativistic electron also. 

*10.The above summary suggested that the electron, which has previously considered to be a particle with mass and spin ½ hbar and wave-like properties, may be better described as a helically circulating charged photon with spin ½ hbar. 

