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ABSTRACT

The generally covariant fermion equation is developed from the tetrad postulate of
Cartan geometry and the ECE wave equation. The concept of covariant mass is used to define
the scalar curvature R of the wave equation and generally covariant fermion equation. It is
shown that the format of the fundamental energy equation in general relativity is the same as
that of the Einstein energy equation of special relativity, The effect of gravitation on atomic
and molecular spectra is found by adjusting the mass, so the structure of the equations of

atomic and molecular spectroscopy remains the same in the presence of gravitation,
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1. INTRODUCTION

During the course of development of ECE theory {1 - 10} the well known {11)
letrad postulate of Cartan geometry has been developed straightforwardly into the ECE wave
equation, whose eigenvalues are denoted R, a scalar quantity with the units of inverse square
metres. The wave equation can be reduced to the second order differential format of the
termion equation developed in UFT 172 ff. (www.aias.us), The first order differential format
of the fermion equation is the first true single particle equation of physics because it
eliminates negative energy - a basically flawed concept that can never be observed (an
“unohservable™ of physics typical of the extinct standard model, one of many). In Section 2
the format of the ECE wave equation is used to deduce the first order differential format of
the generally covariant fermion equation. This format is expressed as two simultaneous
equations which can also be deduced from a general coordinate transformation of the Pauli
spinors. The general coordinate transformation is the well known transformation of general
relativity, it reduces to the Lorentz transform of the Pauli spinors in the limit of special
relativity. This format is developed into a Schroedinger like equation by approximating its
structure straightforwardly. It is shown that the structure of the fundamental energy equation
in general relativity is the same as that of the well known Einstein energy equation of special
relativity, Therefore the structures of the fermion equations of general and special relativity

are the same. In Section 3 these novel concepts are combined to give an expression for the

eenerally covariant fermion equation in terms of R and in terms of the metric.

2. ECE WAVE EQUATION AND REDUCTION TO FERMION EQUATION.

The ECE wave equation {1 - 10} is:
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where a\‘ 1% the Cartan tetrad and where:
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where G /.;\o is the spin connection of Cartan and T}‘ the Riemann connection. Eq. ( ﬂ_

) is a straightforward re-arrangement of the well known tetrad postulate [11) of differential

geometry. The tetrad postulme I8!
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and nsserts that the vector field in differential geometry is independent of which components
and coordinates are used in the general space with torsion and curvature of any dimension. In
three dimensional Euclidean space for example, the vector field is the same if expressed in
different coordinates, for example Cartesian, circular polar, cylindrical polar, or any
curvilinear system, Without the tetrad postulate physics would be meaningless, and only the
most abstruse type of pure mathematics could be developed, a type of highly specialized
mathematics that is of no use to physics and of little use to mathematics itself,
Eq. ( 1 ) can be simplified using the definitions {11}:
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and can be reduced to the simple formart:
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In order to investigate the effect of gravitation on atomic and molecular spectra, Eq. ( 1 )
must be reduced 1o a first order differential equation - the generally covariant fermion
equation. In order 1w achieve this aim it is advantageous to define R in such a way that it can

be related to any valid metric, because metrical theory is highly developed. It is well known



{1 =11} that the metric tensor is defined in terms of Cartan tetrads:
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The valid metric must be defined both in terms of curvature and torsion. The Einstein field
cquation considered curvature only, and for this reason has recently been refuted in
comprehensive detail | L\-* i The rigorously correct way of finding a metric tensor is to
solve the Cartan structure equations and Bianchi identities of differential geometry, a
completely non trivial procedure, The ECE orbital theorem of UFT 111 has been suggested as
an approximation to this procedure, an approximation valid in spherically symmetric
spacetime.

In general relativity, the hamiltonian in the absence of gravitation is defined from

the infinitesimal line element; 3 p |
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where " is the proper time. In Eq. ( 9 ). the cvlindrical polar coordinate system is used,

in general any coordinate system can be used. Differentiating both sides of Eq. ( ? ) )
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a result of metrical geometry, Physics is introduced using the philosophy of relativity by

multiplying by the mass m _ . This is defined in the received opinion as the constant .
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quantity measured in standards laboratories, for example the ordinary mass of the electron.

The hamiltonian is therefore:



\_\ R m,c,l- "'(“\

and in the received opinion is a constant. )

In UFT 158 [T however (www.aias.us) it was found that the received opinion is
wholly untenable, because the concept of constant mass is not compatible with the Einstein
de Broglie theory that is basic to twentieth cenuiry physics, For basic self consistency in

phyvsics it was found that the mass m - must be replaced by R, In UFT 158 T the novel

concept of covariant mass was introduced and defined by:
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This definition is one possible definition of the covariant mass, and was developed in UFT
158 f. In this Section it is shown that the format of the fundamental energy equation in
metric based general relativity is the same as that of the well known Einstein energy equation
in special relativity.
Consider the infinitesimal line element of the general metric in spherically

symmetric spacetime: p
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where N (f\ and w (‘5 are assumed to be functions of r. For ease of development and

simplicity, consider motion in the XY plane

The hamiltonian is defined as usual in metric based general relativity as:
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and is constant. The lagrangian is the same as the hamiltonian because in this théory potential



energy is subsumed into the metric
1 -
The Euler Lagrange equation of motion is:
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They are defined as the total energy:
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the linear momentum:
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and the angular momentum
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The total momentum in a plane is defined by:
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With these definitions: 3
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which gives the format of the fundamental energy equation of general relativity for any

metric: \—: 3 ) c} f] N m)c\\-_ A ()?)

This format is the same as that of the Einstein energy equation of special relativity, Q. E.D,
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metric is defined by the Minkowski metric: )
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The covariant mass from Eq. ( 1% 11k

The Minkowsk: metric gives the Einstlein energy equation, denoted:
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in order to distinguish 11 from Eq. (€ 1‘8 1 In Bg. o 3\ } the mass is denoted by M andis



the measured mass of standards laboratories. For the electron;
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The ratio of the masses is: 3 3 \ h. ( B
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and this ratio is a constant. In general, m is different from mgy . In UFT 158 ffand UFT 171,
it was found., however, that the basics of particle physics are incompatible with the idea of
constant mass, So it is coneluded that metric based relativity is incompatible with the de
Hroglie Einstein equations, a crisis for modern physics needing a completely new idea such as )
R theory, developed in UFT 158 ffand UFT 171, |

For the purposes of this paper however it can be concluded that the quantized
versions of equations ( 1? ) and ( 5\ ) must also have the same format. So the generally "
covariant fermion equation has the same format as the fermion equation in special relat‘ivity. |
developed in UFT 178,

For example, the gravitational metric is defined as the following possible solution
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of the theorem of orbits of ECE theory {1 - 10}:
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Here G is Newton's constant and M is the gravitating mass, regarded as a constant mass. [t
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s0 for a given choice of E and L as input parameters, the covariant mass m and the R factor

can be computed.

3. APPROXIMATE SOLUTION OF THE GENERALLY COVARIANT FERMION
EQUATION.

The generally covariant fermion equation must therefore have the same format as
that of UFT 178 in special relativity, with the mass m > of special relativity changed to m.

Therefore the generally covariant fermion equation is:
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and this is the result of the general coordinate transforms | l\, \Q} of the right and left Pauli
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In Egs. (\*D ) and ( \‘\’\ J. the covariant mass and curvature are related as follows:
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As shown in Section 2, m is a constant in metric based general relativity, but in UFT 158 ff
and UFT 171 it was found that m and R are not constant in particle theory. The most general

format of Egs. ( \\-0 yand ( \&\ ) is therefore one in which m varies. To make this clear, the

¢quations are written as the following two simultaneous cquations: (
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in the SU(2) representation space.

In parallel to the methods of UFT 178 define the kinetic energy by:
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reduces to:
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This approximale solution can be written as:

where the hamiltonian operator is:
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The effect of gravitation on the main details of a spectrum is therefore:
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In any metric based theory of gravitation, m is defined by Eq. ( 33 ) and is a constant

different from the measured mass m, - In the H atom, the effect of gravitation is twenty



three orders of magnitude smaller than that of the Coulombic interaction between the electron

and the proton, so for all practical purposes:
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and the Schroedinger equation ( S 8‘)
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is regained. In cosmology however, spectra could be significantly affected by the gravitation
of a massive object, giving an opportunity to test this theory experimentally. This theory
could also be tested in the quantum mechanics of particle collisions, as in UFT 158 ff. and
LFT 171 and developments thereof,

The results of this pa]:ff':. although useful for the spectroscopy of atoms and
molecules, amount to a crisis in contemporary physics because this paper shows that any
theory of general relativity based purely on the metric is incompatible with the de Broglie
Finstein equations, This is because the mass m is constant in any metric based theory, but as
shown in UFT 158 ffand UFT 171, must vary in the de Broglie Einstein theory of particle

physics. The de Broglie Einstein equations attempt to unify special relativity and the old

quantum theory and are: ‘. Yh,‘L) -L{‘D, o (‘o}
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where G0 s the angular frequency and where YC is the wavenumber. In UFT 158 ff and

LIFT 171 it was found that the de Broglie Einstein postulates are insuflicient on their own,



they must be augmented by the October Postulates {1 - 10} based on Eq. { “ ). an equation
in which m and R are not constant in gcner:;l. The ea:perimemal claims to have verified metric
based general relativity are therefore a mirage. ECE theory is the only theory that attempts to
address this crisis in contemporary physics, other theories are variations on a mirage, known

clearly now to have failed badly.
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