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ABSTRACT 

Complete solutions of the ECE2 field equations are given for an electromagnetic 

and gravitational free space plane wave, a static magnetic flux density, B, a static -
gravitomagnetic field, a static electric field strength E and the gravitostatic acceleration due -
to gravity g. In each case the complete solutions include the spin connection four vector -
components. 
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INTRODUCTION 

In the immediately preceding pap:r (UFT380) work was initiated towards 

a complete solution of the ECE2 covariant field equations { 1 - 12} of electromagnetism and 

gravitation. These complete solutions are also solutions ofthe ECE2 hydrodynamic field 

equations. The general solution requires consideration of a set of seven non-linear partial 

differential equations in seven unknowns, the three components of the vector potential and 

the four components of the spin cmmection four vector. In Section 2, the solutions are written 

out in full for a free space plane wave of electromagnetism and gravitation, and for static 

fields in electromagnetism and gravitation. 

This paper is a brief synopsis of detailed calculations contained in the notes 

accompanying UFT381 on www.aias.us and www.upitec.org (referred to as "combined 

sites"). Note 381 ( 1) gives the complete solution for plane waves of electromagnetism and 

gravitation in free space, solutions which include the relevant spin connections and which 

obey the antisymmetry laws ofECE2. Note 381(2) gives particular solutions of the 

antisymmetry laws. Note 381(3) uses these particular solutions to give the complete solution 

for the static magnetic flux density (B) and static gravitomagnetic field ( .!l ). Notes -
381(4) to 381(8) gives the complete solution for the static electric field strength E. -

Section 3 gives a numerical and graphical analysis of selected solutions. 

2. SOME COMPLETE SOLUTIONS 

The ECE2 covariant field equations of electrodynamics { 1 - 12} are: 
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in the notation of UFT316 and UFT317. Here B is the magnetic flux density. E the electric -
field strength, { is the electric charge density, E-0 is the vacuum permittivity inS. I. 

Units, J is the electric current density, and t 
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is the vacuum permeability. The 

components of the kappa four vector: 

are defined by: 

VCo ~;}_ ~~ -0, -{&) 
( 

and 

l ~ 
\< - ---___... - {o) 

( 

The spin cmmection four vector is defined by: 

c:J ~ ~ ( ~ ' ~) - (\o) 

and the potential four vector is defined by: 
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where f is tl1e scalar potential and~ is the vector potential. The relevant S. I. Units are 

as follows: 
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The components of the kappa four vector are: 

and 
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in which the ECE hypothesis has been used: 
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In generaL the field equations allow for the existence of a magnetic charge I current 

density. i.e. a magnetic monopole (or charge density) and a magnetic current density. The 

magnetic charge density is zero if and only if: 
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In free space: 

-
- (d-o) - 0 



" 

~)(..~ _..L~~Q_-
- -- c'l dt 

and ~. ~ -=-( It- 0 -=- 6 - c :1.3) 

~~ + ~ ')<_£ -,0 ~-=- Q_. -b4) 
c. 

where: 

Eqs. ( \1 ) to ( :l) ) are satisfied by the plane waves: ,· r ( -) 
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and where G.> is the angular frequency of the wave at a point Z and instant t. The wave 

vector is defined by 

Eqs. ( d-.3> ) to ( )\.r ) are satisfied by:· , l \ - ~") \1( o -:::-- 0 - I ~ 
\.{ "::.- 2.. - l -'(); 
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The electric field strenath . . o IS given by: 
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When used with: 
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the antisymmetry laws red uce to: 
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and by inspection. the spin cOimecti . 1 on lS t 1e plane wave: 
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Finally, Eq. ( ~b ) implies that: 
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The complete solution for the free space plane waves in the absence of a magnetic . 
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This is a simple example solution. In generaL as described in UFT380, the 

homogeneous field equations: 

0 - -

together with Eq. ( 3l ) to Eq. ( 3 q ) give seven equations in seven unknowns. These 

equations are given in UFT380. 

The antisymmetry laws ( ~\ ) to ( 3>'\ ) are fundamental to physics, as 

discussed in UFT131 - UFT134 and in UFT350. They are a rigorous constraint and allow 

only certain types of solution. Note 381 (2) discusses some particular solutions such as: 
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Another set of particular solutions is: 
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These particular sol~~s are useful for finding the static magnetic flux density from 

the ECE2 field equations as follows. 

which has self consistent particular solutions: 
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Consider the well known { 1 - 12} magnetic planar vector potential: 

It follows that: 
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which is Eq. ( 5~ ), Q.E.D. Using: 



Eq. ( bD ) gives: 

Fm1hermore: 
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and the spin connection vector is: 
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Q.E.D. It follows as in Note 381(3) that: 

and: 

-
which is the required static magnetic flux density in the Z axis, Q. E. D. 

The electric field strength is zero in magnetostatics, so: 
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There is no time dependence in magnetostatics, so: 
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It follows that: 
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and that Eq. ( ) reduces to: 
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' The ECE2 Ampere Law: 
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means that J vanishes for the magnetic flux density ( ~ '\ ). A net current density of zero is -
consistent with the fact that the electric charge density is zero because there is no electric field 

strength present. 

The complete solution for the static magnetic flux density B is therefore: 
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The ECE2 field equations for the static electric field strength E are: -
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Eq. ( ll ) is the anti symmetry law of ECE2 electrostatics. Eq. ( ~ \ ) in component 

form gives three equations: 
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As for magnetostatics: JA _ o - (u) 

so 

()"t 

~ Y- ( o. ~) "'- (.>. ~ ><-8_ + ~ )<_ 3_ w. ~ 0 

-(t1) 
which gives three components equations: 



The Coulomb law: 

-
g1ves: 
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in seven unknowns: 
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given that f If-, is known experimentally .. 

So the static electric flux density can be found in general by solving these equations. 

An example solution can be found by assuming the Coulomb field, which is one of the 



most accurately tested laws in physics: 
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so the electric field strength is proportional to A: 
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From Eq. ( 'b6 ): 
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so the scalar spin c01mection is time independent: 

From Eq. ( \<b ): 
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it follows that: 
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A possible solution is: 
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The complete solution for the static electric field strength is 
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As shown in detail in Note 381 (5) a solution of identical structure exists for the 

gravitostatic field equations of ECE2: 



where '[' 
,h. 

is the gravitational scalar potentiaL Q is the gravitational vector potentiaL Q -
is the gravitational rour vector C( .t.. -=- ( ;; > ~ 
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g is the gravitostatic field, i2_ is the gravitomagnetic field, G is Newton·s constant and 

f~ is the source mass density. The relevant S. I. Units are as follows: 
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Finally. Notes 381(6) and 381(7) check that the antisymmetry laws are obeyed. 

In ECE2 electrostatics for example: 

so: 



et cyclicum. Therefore the antisymmetry law .r A 
s 1or are obeyed: 
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