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Abstract: The general theory of matter field interaction is developed for use with
scattering phenomena and applied to Compton 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 par-
ticle of any mass from another of any mass, i.e. to scattering theory in general.
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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
infer all the wave equations of physics from geometry,
thus unifying general relativity and quantum mecha-
nics. This unification comes about at the expense of
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 radiation are
allowed as well as transverse nodes, and 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 to be most important [13, 14] for the pro-
duction of clean burning 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 B @ effectively 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
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in hydrocarbons, and catalytically controlled recom-
bination.

In [15] it was shown by consideration of
relatively simple antisymmetry that the U(1) theory
of electromagnetism 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 geometry. The latter correctly
incorporates torsion of spacetime, and in ECE theory
the electromagnetic field is a manifestation of torsion.
The same conclusion 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
fields interact is important and can be addressed with
a minimal prescription as in this paper and as in pre-
vious work.

In [16] 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 inter-
action using as a basis the R parameter of the ECE
wave equation. The wave equation is augmented with
the minimal prescription and the relativistic Hamilton
Jacobi equation obtained by using the minimal pre-
scription in the generalized Einstein energy equation.
In Section 3 an expression is obtained for the photon
mass in the scattering of a photon from a stationary
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.
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2. HAMILTON JACOBI EQUATION FOR
MATTER FIELDS IN GENERAL

In the preceding paper [17] the simplest type of
Hamilton Jacobi equation was used based on:

“—hKr" —hKk,)=m’c’.
( P ) ( P H ) o (1)
obtained from the minimal prescription for the interac-

tion of a particle four momentum p# with a matter

wave denoted 7ix* _In equation (1) m, is the measured
or laboratory mass of the particle described by:

= (Er)
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where E is the total relativistic energy, c the speed of
light and p the relativistic momentum.

Here % is reduced Planck constant and the
wave four vector is defined by

k* =(2,kj. 3)
c

Here @ is the angular frequency of the wave

5
(a matter wave) and k its wave vector.

Equation (1) was transformed [17] into an ECE
wave equation by writing it as:

7 2 2 .2
pip, — R =m;c”. “
This procedure assumed that:
pY =hk". %)

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

particles are not the same. Denote by P, the four
momentum of particle 1, and by x, the wave four
vector of matter wave 2. The particle 1 is also a
matter wave by the Planck/de Broglie postulate:

py =hxy (6)

which is the same as the familiar:

N

Ezzha)z,p=hk_)2. (7)

The Hamilton Jacobi equation for the interac-
tion of particle 1 with matter wave 2 is:

(plﬂ _hKéu)(p,ul _hKyZ):mlzocz' (8)

Where mm,,, is the measured mass of particle

1. Using the methods of [17] equation (8) is
equivalent to the ECE wave equation:

2
£D+R2+(m%°CJ ]mzo. )

Expanding the left hand side of equation (8):

_h2R2 = p{lp,,l _h(’(zﬂplﬂ + plﬂKlle)_{— hz’(zﬂ’(yz

(10)
in which:
plﬂ :hKlﬂ’p,ul :hK,ul' (11)

Therefore the following expression is obtained

2
Kj

for Ry:
2
w ., w
R, =2| — -k, |-| =
c, c
(12)
Finally as in [17] define:
2
m,c
R, =( - j (13)

and the interacting mass m, is:

5 > b2
a)la)2 C()2 2
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(14)
found from a theory of interacting matter waves. The

interacting mass m, is not constant, in line with
experimental data as first shown in [16].

3. PARTICLE SCATTERING AND
COMPTON SCATTERING

The theory of Section 2 can be applied to the
scattering of a particle of measured mass m;, from an
initially stationary particle of measured mass .
The equation of conservation of energy for this pro-
cess is:

ymc’ +mye’ =y'm,C*+y"m,C* (15)

and the equation of conservation of momentum is

- - -

p= pr + p" (16)
where y , » ' 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 equations (15) and (16) is
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pt > pt-hxt (7
u s .
where P, 1s a matter wave:
py =hikl. (18)
Therefore, as in Section 2:
1
h , o/ W,0, %
m, =—| Kk’ ——+2 — — K,k .
c c c
(19)

is the interacting mass associated with matter wave 1.
The same process may also be described by:

pi - pl—hki. (20)
leading to:
1
h N 0,0, .
m,=—|k, ——+2 - KK, .
c c,

2y
which is the interacting mass associated with matter
wave 2. Thereforem in the theory of matter wave
interaction there are two wave equations:

2
D+Rl+(wj Y=0 (22)
h
and
2
D+R2+(m1°cj W=0 (23)
h
where:
2 2
R}:(%) ;RZZ(W] , (24)
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In the standard theory of Compton scattering of
a photon from an electron, the photon is assumed to
have no mass, so:

m,, =0 (25)
which implies that:
a
K, = et (26)
C
Therefore, the interacting mass of equation
(19) becomes:

1

S
__KZD @7)

W, # K,C. (28)

for the electron.
Therefore, during interaction with the electron,
the photon acquires a finite interacting mass.
Similarly, during interaction, the interacting
electron mass is:

h w? 20, [ @ el (29)
m, = —[K; -—+ —1(—2—1(2]]
c c

C

and no longer the measured mass m,, . The latter is

constant and is given from the Einstein energy
equation as:

1

2 A
_hfo,

m,, = > K .

c\ C

(30)

From experimental data it is known that
equations, (15) and (16) describe Compton scattering
of a photon from an initially stationary electron if:

ho +myc’ =ho'+y"'m,c’. (€2Y)
and
hx =x'+ p". (32)

Therefore, the correct de Broglie Einstein
equations for the photon during interaction are

ho =ymc’;hk =ym, v (33)

equations which use the interacting mass (27).
Similarly the de Broglie Einstein equations for the
electron in interaction are:

ho =ymy,c’;hk =ym,v. (34)

From equations (27) and (33)
2 7
I ZN: :yc[_ml (w_jj o)
c

c

which means that the initial frequency 0, of the

photon is shifted to ), by interaction with the elec-

tron. However, it is well known that equations (31)
and (32) lead to:

m2002 _ 0,0 (1_ COSG) (36)
h 0, -0

ie.

1 1

1 1__n ~(1-cos9). (7

® O, m,C
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Therefore, equations (35) and (37) are
equivalent descriptions of the same scattering phe-
nomenon. If the Lorentz factor in equation (35) is
defined in terms of the photon velocity V by:

2\
y:[l—v—zj (38)
C
then
Y
v:c@_z“’f[&-xzn . (39)
w C

The angular frequency @, of the scattered

electron may be measured experimentally, so its wa-
ve-vector can also be found experimentally from
equation (30). So the velocity V can be found expe-
rimentally and therefore the interacting photon mass.

4. CONCLUSION

ECE theory of matter field interaction has been
analyzed in this paper. The method is based on the
ECE wave equation, which defends the R parameter
of scattering theory. The wave equation is augmented
by the minimal prescription and the relativistic
Hamilton Jacobi equation. On the basis of these
results the angular frequency, wave vector and
velocity can be measured experimentally.
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FOR

ECE TEOPUJA UHTEPAKIIUJE MATEPUJE HA TEPEHY

Caxerak: Ormiira TeopHja HHTEpaKIMje MaTepHje U 10Jba pa3BUjeHa je 3a yrnoTpely
Kox (eHOMEHa pacujama U NpUMHUjebeHa Ha KoMnToHOBO pacujame, kKol (GOTOHA O/ UHH-
[[MjaJIHO CTallMOHAPHOT eleKkTpoHa. Meron je 3acHoBaH Ha ECE TanacHoj jenmHauMHU KOjOM
ce neduuume napamerap R Teopuje pacujama. TanacHa jenHauuHa noBehaHa je MuHH-
MaJIHUM TPaBWJIOM M PEJaTUBHUCTUYKOM XaMWITOH—JakoOujeBoM jenHaunHOM. M3pas je
nobujeH 3a poToHCKyY Macy 3a BpujeMe jaorahaja pacujama GpoToHa u enekTpona. OBaj MeToJ
MOXe ce MPUMHjCHUTH Ha pacHjame YeCTHIIe OMIO KOje Mace U3 Jpyre 4ecThlle OUIo Koje
Mace, OJIH. Ha TEOPH]y pacHjama YOIIIITE.

Kibyune pujeun: ECE rtanacHa jeqHauyrHa, TeOpHja MHTEPAKIIMjE M0Jba, TEOPHja
pacujama.



