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Abstract

The original Compton wavelength published by Arthur Compton [1] in 1923 was not full relativistic, but
this has been extended to a full relativistic Compton wavelength by Haug [2]. This means also the standard
Compton edge not is full relativistic, here we extend the Compton edge to be full relativistic.
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1 Introduction: Standard Compton Edge

First we will quickly go through the non-relativistic Compton edge, this is all well known, but is a good refreshment
before we extend it to a full relativistic Compton edge. In 1923 Arthur Compton published a paper on what today
is known as Compton scattering. It is basically to shoot a photon at an electron. One are measuring the wavelength
of the photon before it hits the electron and after it has hit the electron, as well as the angle between the incoming
and outgoing photon. Arthur Compton came to the following formula
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where \; is the wavelength of the photon before it hits the electron, and Ay is the wavelength of the photon after
it has hit the electron, and 6 is the angle between the incoming and outgoing photon. Further m, is the electron
mass in kg and 7 is the reduced Planck constant, and c is the speed of light in vacuum. Re-written in terms of the
incoming and outgoing photon energy we have
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Next, we solve the equation above with respect to Fs and get
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and solved with respect to F1 we get
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The energy transferred to the electron is Er = F; — E5. The maximum energy transferred is when the angle 6 is
180 degrees, and since cos 180 = —1 we get
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This is the standard well-known Compton edge, see also [3].



2 Relativistic Compton Edge

The Compton scattering formula is not full relativistic. It naturally assumes that the speed of the photons moves
at the speed of light so in this respect it is relativistic, but it assumes the electron is at rest at the moment the
photon hits the electron. This is necessarily not the case, as the electron could be moving also before and when it
is hit at a velocity v. When we adjust for also that the electron is moving before and at the moment it is hit we get

A2 — A = (1 —cosb) (6)
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where v = ﬁ, is the standard Lorentz factor. For a derivation of this see [2]. This leads to an outgoing photon

energy of
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and solved with respect to F7 we get
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and we end up with a relativistic Compton edge of
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That this is different than the standard well known Compton edge could potentially have implications for
interpretation of Compton scattering experiments already done and done in the future, as well as on related topics
such as spectrography, and even in controversial topics such as claims about cold fusion where discussions about
the Compton edge has been a topic.

This could also be interesting to see in relation to a new maximum velocity derived for elementary particles, that
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replaces v < ¢ with v < ¢y/1 — {5 < ¢, see [4-8]. This would lead to a minimum limit on the maximum Compton

edge, that would be equal to
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As we normally have a photon wavelength much larger than the Planck length, Ay >> [,, this means the
minimum limit on the maximum Compton edge is close to zero, but not zero.
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