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ABSTRACT

The general theory of matter field interaction is developed for use with scattering

phenomena and applied to Complton scattering of a photon from an initially stationary

electron. The method is based on the ECE wave equation, which defines the R parameter of

scattering theory. The wave equation is augmented by the minimal prescription and the

relativistic Hamilton Jacobi

equation. An expression is obtained for the photon mass during a photon electron scattering

event, This method can be applied to scattering of a particle of any mass from another of any

mass, i.e. lo scattering theory in peneral.
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1. INTRODUCTION .

During the course of development of ECE theory {1 - 10} a wave equation for
spacetime has been inferred from the tetrad postulate of Cartan {11}. The wave equation is
therefore very fundamental and applies for all mathematical spaces of relevance to physics.
The philosophy of relativity has been used to inﬁér all the wave equations of physics [rom
geometry, thus unifying general relativity and quantum mechanics. This unification comes
about at the expense ol the Heisenberg uncertainty principle, which in recent papers of this
series has been shown to be incorrect by use of higher order commutators and related
methods. For example. the ECE wave equation generalizes the Proca equation for a boson
with mass, notably the photon with mass. If the photon has mass, longitudinal modes of
electromagnetic radiﬂtioﬁ are allowed as well as transverse modes, a)si the U(1) sector
symmetry is incorrect. The fundamental longitudinal mode is the B field {12}, which has
recently been developed into technologies which promise 1o be most important {13, 14} for
the production of clean bmax;m biofuel and clean water from sea water, the use of sea water
as fuel, and so forth. The B, field is the central concept of non linear optics {1 - 10} as
incorporated in ECE theory. and is observed routinely in the inverse Faraday effect. The new
technologies based on _I}E}lﬂhclivcly amplify the inverse Faraday effect by means of moulds
made by nanotechnology and by means of carefully made catalysts. This method brings about
bond dissociation in hydrocarbons, and catalytically controlled recombination.

In UFT 131 ffof this series of papers (UFT section of www aias.us) it was shown
by consideration of relatively simple antisymmetry that the U(1) theory of elecg}omagnelism
cannot be correct, and this inference means that longitudinal modes such as B and the
concept of photon mass are inferred by ECE theory within the philosophy of general relativity

based on Cartan’s geometr:;. The latter correctly incorporates torsion of spacetime, and in

ECE theory the electromagnetic field is a manifestation of torsion. The same conclusion
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applies to the gravitational field, and in ECE theory both types of field are described by the
same set of equations, The way in which these ﬁeld’s interact is important and can be
addressed with a minimal prescription as in this paper and as in previous work.

In UFT 158 T of this series it was shown that the standard theory of particle
scattering is severely self inconsistent and the most recent papers begin to develop a matter
field theory for particle interaction, In Section 2, generally valid expressions are obtained for
matter field interaction using as a basis the R parameter of the ECE wave equation. The wave
cquation is augmented with the minimal preseription and the relativistic Hamilton Jacobi
equation obtained by using the minimal prescription in the generalized Einstein energy
equation. In Section 3 an expression is obtained for the photon mass in the scattering of a
phaoton from a stntionai-y electron. This scattering process is usually referred to as the
Compton effect, but Compton used a hybrid theory based on the assumption of zero photon

Mass.

2. HAMILTON JACOBI EQUATION FOR MATTER FIELDS IN GENERAL
In the preceding paper UFT 181 the simplest type of Hamilton Jacobi equation
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obtained from the minimal prescription for the interaction of a particle four momentum p

A
with 4 matter wave denoted t“ . Ineq. ¢ A ym o 18 the measured or laboratory mass
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where E is the total relativistic energy, ¢ the speed of light and p the relativistic momentum.

of the particle described by:



Here z

is the reduced Planck constant and the wave four vector is defined by
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Here O s the angular frequency of the wave (a matter wave) and \'( its wave vector.
—

Eq. { 1 ) was transformed n UFT 181 into an ECE wave equation by writing it
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This procedure assumed that:

which means that the interacting matier waves are those of identical particles. More generally

the two particles are not the same. Denote by Pﬁ. the four momentum of particle |, and
A
by
Y

the wave four vector of matter wave 2. The particle 1 is also a matter wave by the Planck / de
Broglie postulate:
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which is the same as the [amiliar
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“I'ne Hamilton Jacobi equation for the interaction of particle | with marter wave 2 is
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is the measured mass of particle 1. Using the methods of UFT 181 Eq. ( g

where m 10’.
is equivalent to the ECE wave equation: :
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Expanding the left hand side of Eq. ( ? ) ‘ ‘t] _4,\
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in which:
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Therefore the fnllom'né expression is obtained for Rl : 5 N ( \ )j
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Finally as in UFT 18] define:
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found from a theory of interacling maner waves. The interacting mass M 2 is not constant, in

line with experimental data as first shown in UFT 158 ff

PARTICLE SCATTERING AND COMPTON SCATTERING
The theory of Section 2 can be applied to the scattering of a partiele of measured



mass v from an initially stationary particle of measured mass w, . The equation of
l'o [ lp =
conservation of energy for this process is: s
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and the equation of conservation of momentum is

SEARE D

— o

/ h
whcrex, X ,and Y are the relevant Lorentz factors. In the theory of section 2, the same

process is described by interacting matter fields, The minimal prescription for egs. ( \S ) and

{lL]is
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where Y 2 As a matter wave:
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is the interactling mass associated with matter wave 1.

The same process may also be described by:
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which is the interacting mass associated with matter wave 2. Therefore in the theory of matter

wave interaction there are two wave :.qmtmns
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In the standard theory of Compton scattering of a photon from an electron, the photon is ’
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assumed 1o have no inass, so:

which implies that:
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Therelore the interacting mass of” Eq, ( \q ) becomes: ! ,'J (
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in which:
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for the electron.

Therefore during interaction with the electron, the photon acquires a finite



interacting mass.

Similarly, during interaction, the interacting electron mass is:
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and no longer the measured mass YN = The latter is constant and is given [rom the Einstein |
CreTey equation as: / 3 l {) ‘
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From experimental dateit is kKnown that Egs. ( ls ) and ( lé ) describe Compton

scattering of a photon Irom an initially stationary electron if:
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Therefore the correct de Broglic Einstein equations for the photon during interaction are
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cquanons which use the interacting mass ( -l—. ). Similarly the de Broglie Einstein equations

for the electron in mieraction are:
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which means that the initial frequency GJ\. of the photon 1s shifled to " by interaction
with the electron. However, it is well known that Egs. ( 3\ yand { 3‘] ) lead to:
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Therefore Egs. ( 33 ) and ( 5—' ) are equivalent descriptions of the same scattering

phenomenon. If the Lorentz factor in Eq. ( 3 S ) is defined in terms of the photon velocity v

by g -—«~|,‘J (‘ED
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The angular freguency C"’a ol the scattered electron may be measured experimentally, so its
wave-vector can also be found experimentally from Eq. ( 50 ). So the velocity v can be

found experimentally and therefore the interacting photon mass,
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