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ABSTRACT
The m theory is applied to the interaction of two particles such as a neutron and proton
inside the nucleus. The strong nuclear force is identified with them force generated by space
itself. Well known model forces such as the Yukawa force are found to be special cases of the
m force. Particles such as pions and quarks are inferred to be manifestations of space itself,
them space being the most general spherically symmetric space.
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1. INTRODUCTION
In recent papers of this series { 1 - 41 } the_ m theory has been applied to low
energy nuclear reactions (LENR) by identifying the strong nuclear force with them force
introduced in UFT417 using Euler Lagrange dynamics and confirmed in UFT427 using
Hamilton dynamics. In Section 2 them theory is applied to elementary particle theory in
order to eliminate procedures such as renormalization, regularization, asymptotic freedom,
and quark confinement. In m theory particles such as pions and quarks become manifestation
of m space itself within the context of the well known ECE generally covariant unified field
theory. In Section 3 the results of Section 2 are developed and graphed.
This paper is a short synopsis of extensive and detailed calculations found in the
notes accompanying UFT432 on www.aias.us. Note 432(1) the well known Yukawa model
of the strong force is shown to be a limit of them force. Note 432(2) develops the interaction
between two particles in terms of their additive m forces, so any Coulombic interaction for
example is always accompanied by an additive m force. Note 432(3) develops the interaction
of a proton with the Born Lande lattice, and gives an indication of the conditions under which
LENR can occur in a lattice immersed in hydrogen gas. Notes 432(4) and 432(5) develop the
semi classical theory of particle interaction via the strong nuclear force, the pions being
developed via the minimal prescription. It is shown that a rich mass spectrum results on the
semi classical level, for example pion and quark masses are manifestations of m space, the
most general spherically symmetric space.

2. THEm THEORY APPLIED TO PARTICLE PHYSICS.
The interaction between the proton and neutron in particle physics is modelled by
various means, the most well known being the Yukawa potential and force of 1935, which
inferred the existence of the meson, later recognized to be three pions. In the (
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frame ofm theory the Yuk:awa potential (Note 432(1)) is given by: (
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where m ( ( ) is the m function introduced in recent UFT papers and where g and)" are
the well known parameters of the Yuk:awa potential. In this section the empirical Yukawa
force is recognized to be a limit of m theory, in which the force magnitude is:
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where:
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The force magnitude in Eq. (

~ ) is that of the most general spherically symmetric space

defined by the infinitesimal line element:

where
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is the proper time. In these equations pis the relativistic momentum. When
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considering the interaction of two particles 1 and 2 the combined m force is:
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can denote a proton and neutron or a proton and a metal nucleus. The

energy sum is always positive but the sum of force components
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is attractive if:
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Under condition ( ~ ) the attractive force approaches negative infinity as 2m ( r)

~(<) fu. Under condition ( ~
infinity as 2m ( (" ) approaches ~~ l -<)I Jfi ·

approaches (

) the repulsive force approaches positive

For example the Coulomb repulsion in m space between a proton p and a
nucleus is:

in m theory as in UFT417 ff. Here
and

l, and l) are the atomic numbers ofp and

f-o is the vacuum permittivity. The total force of interaction is therefore:

f -and under the condition:

the total force of interaction can approach negative infinity and overcome the Coulomb
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barrier. Under these conditions LENR occurs, p enters the
b~

entity disintegrates to

N ,·nucleus and the combined
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~'reaction products and ~nergy in the form of heat and visible

frequency radiation.
If the nucleus is modelled as a sphere of radius R, the total force (

l \ ) is defined

by:
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~ 1 complex is formed, the Coulombic repulsive potential ·
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replaced by:

The force from Eq. (

\\- ) is:
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and the total force inside the \
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If this is positive the complex transmutes into
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(...).A, energy and other products. There is a

mass loss which is equivalent to the release of energy:
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in the form of heat and visible frequency radiation, but no gamma rays.
The emitted radiation is found to be in the visible to ultra violet range of emission
by nickel vapour:

The mass loss due to this emission is:
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which corresponds to extremely harmful hard gamma rays. These gamma rays are not
observed experimentally.
It is also known that LENR takes place only if conditions are engineered with great
care. Note 432(3) develops the conditions under which a Born Land{lattice immersed in
hydrogen gas (protons) leads to a LENR reaction when the proton enters the lattice.
The m theory gives a straightforward explanation of the interaction between a proton
and neutron mediated by pions. This explanation is based on the de Broglie I Einstein
equation for total relativistic energy of the pion in m space:
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is the generalized Lorentz factor ofm theory introduced in UFT415 ff. Eq.
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Using the wave particle dualism of the relativistic momentum:
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The pion travels close to c so:
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and

where f is frequency and "\ is time. The distance travelled by the pion in timet is:

so
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This energy corresponds to a pion mass of:
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In m theory the pion is a real particle that is observed in cosmic ray experiments. Experiments
show that there are three pions with different energies and masses.
Yukawa's original calculation of 1935 assumed the validity of the Heisenberg
uncertainty principle, which was thoroughly refuted in UFT175, now a classic and one of the
most studied of the UFT papers. Furthermore, Yukawa made the unfounded assumption that
conservation of mass energy is violated for a time:
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and made another non Baconian assumption that no process can detect this violation. Finally
he calculated the mass ofthe pion from:

In the standard dogma used by Yukawa the pion is not directly observable, its range is limited
-

by the fact that it can exist for only a short time, determined by the Heisenberg principle of
indeterminacy, which asserts that certain things are absolutely unknowable. The Einstein I de
Broglie I Vigier School immediately rejected this idea as random subjectivity. So the pion is
called a virtual particle. Unfortunately these severely non Baconian ideas have come to
permeate physics, so that the interaction between two electrons for example is mediated by a
virtual photon, and the interaction between two quarks by a virtual gluon. Furthermore, the
standard dogma confines quarks so that no free quarks can be observed. In Pauli's dictum,
quarks are not even wrong, meaning that they cannot be· observed and violate Baconian
principles.
All this dogma is swept aside in m theory.

The standard dogma can be replaced by a semi classical theory as shown in Note
432(5). This is based on the minimal prescription:

where U is the potential energy of interaction between a proton and a neutron and q is the
---.
momentum of the classical force field between the neutron and the proton. The classical force
field quantizes into real pions and not virtual pions. The Schroedinger equation governing
the semi classical theory is:
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The structure of these equations exactly parallels the semi classical Dirac theory of the
interaction of the electron with the electromagnetic field. One electron acts.as a transmitter
and the other as a receiver, and the field of force is the electromagnetic field which quantizes
to real photons, not virtual photons.
On this semi classical level the proton is the'transmitter of the classical strong
field and the neutron is the receiver. In m theory the strong force exists if and only if:

where:

The classical scalar potential U of the strong force is defined by:

and the classical vector potential of the strong force is q. Analogously, the classical scalar and
vector potentials of the electromagnetic field are
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The classical energy ofthe strong field is:
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where m is the classical mass of the strong field, analogous with electromagnetic mass.
In the Dirac approximation:

giving the energy expectation values:
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These expectation values give the three pion energy levels. The three pion masses are given
finally by:
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giving the mass spectrum of real pions.
From Eq. (

'-\-d..), in which m refers to the proton, the energy levels on

quantization are given by:
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giving the mass spectrum of the quantized proton. In the standard model these are asserted to
be three quarks held together by virtual gluons, the quanta of the strong force. The strong
nuclear force between proton and neutron is asserted in the standard dogma to be a residual of
the strong force between quarks. In the standard model both virtual gluons and virtual quarks
are unobservable. In m theory all this dogma is swept aside and replaced by m.........,functions .
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