DERIVATION OF THE EVANS LEMMA AND WAVE EQUATION
FROM THE FIRST CARTAN STRUCTURE EQUATION.
by
Myron W. Evans,
Alpha Foundation’s Institute for Advanced Study (AIAS)

www.aias.us and www.atomicprecision.com

ABSTRACT

A new theorem of differential geometry is proven: the first Cartan structure
equation is the commutator of the tetrad postulate. Conversely the appropriate interchange of
base manifold indices in the tetrad postulate gives the first Cartan structure equation. The
latter can be written as an equality of two tetrad postulates with reversed indices. Therefore
the Evans Lemma and wave equation can be obtained directly from the first Cartan structure
equation, which is thereby shown to be the source of all wave equations in generally covariant

physics, both relativity and quantum mechanics.
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1. INTRODUCTION

Recently a generally covariant unified field theory has been developed which
unifies general relativity and quantum mechanics in terms of standard differential geometry
{ \ —\ad.}. In this theory the wave equations of physics are derived from thp tetrad postulate
and the field equations of electrodynamics and gravitation from the Cart;n structure equations
and the Bianchi identities of differential geometry { 3 }. In this paper a simple theorem of
differential geometry is proven in Section 2 which shows that the first Cartan structure
equation is an equality of two tetrad postulates. If the appropriate base manifold indices are
interchanged in the tetrad postulate, the result is the first Cartan structure equation. The tetrad
postulate is the source of the Evans Lemma of differential geometry {\~\& }, an identity
which states that scalar curvature is the eigenvalue of the tetrad eigenfunction. The Eigen
operator in the Evans Lemma is the d’ Alembertian and the tetrad is the fundamental field of
the Palatini variation of general relativity {\\.\.’ \5}. The Lemma is a theorem of differential
geometry which serves as the subsidiary proposition that gives the Evans wave equation using
the Einstein field equation in index contracted form. The Evans wave equation gives all the
well known wave equations of physics in appropriate limits { \ = \'Q }, notably the Dirac
equation in the special relativistic limit.

Therefore it is shown in this paper that the source of all the wave equations of
quantum mechanics is the first Cartan structure equation itself. The latter is also the source of
the tetrad postulate and vice versa. This means that physics is geometry, as inferred by
Einstein and many others.

In Section 3 an example of this new inference at work is given in the context of

the Aharonov Bohm effects, which are described straightforwardly in the Evans unified field

theory { \ = \Q.}.



2. PROOF THE THEOREM

In condensed notation the first Cartan structure equation is

which is shorthand for
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Reinstating the unwritten { \3 } indices of the base manifold
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and writing out Eq. ( 3 ) in full we obtain
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In these equations D " is the covariant exterior derivative, q  is the tetrad one-form and T
is the torsion two-form of differential geometry. Therefore the first Cartan structure equation

 states that the torsion form is the covariant exterior derivative of the tetrad form. Eq. ( \-\- )is

a
Eq. ( 4_ ) written out in full using the spin connection @\, . In order to define the
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torsion form correctly the spin connection must be identically non-zero. It is seen from Eq.

@
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( \-\— ) that the torsion form | is defined in terms of commutators or wedge
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products.
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Now express the torsion form in terms of the torsion tensor \ Y of Riemann



geometry { \3 }
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The relation between the torsion form T/v % of differential geometry and the torsion tensor | X

of Riemann geometryis { \3 }
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From Egs. ( \-\-)and( 7 ):
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Eq. ( g ) is the difference of two tetrad postulates { \ — \S }:
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Egs. ( A )and ( | © ) are respectively:
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Therefore the first Cartan structure equation is a commutator of two tetrad postulates
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1.e.
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The Evans Lemma is obtained { \ ‘\Q} from the identity:
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and so the Lemma is obtained directly from the first Cartan structure equation. The Lemma is

the subsidiary geometrical proposition:
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where R is a the scalar curvature defined in the Einstein field equation { \2) }. The index

contracted form of the latter equation is { \3 }:
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where T is the index contracted canonical energy-momentum tensor and where k is the
Einstein constant. Note that Eq. ( \"1) is valid for all radiated and matter fields { \ 6 }

not just gravitation. Using Eq ( \_l )in Eq. ( \ b ) gives the Evans wave equation of

generally covariant unified field theory { | — |\ }:
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The source of the Evans wave equation has therefore been shown in this paper to be the first

Cartan structure equation itself.

3. APPLICATION TO THE CLASS OF AHARONOV BOHM EFFECTS.



