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2. General illustrations to the work of Burkhard Heim
(9 pages, 16 illustrations)
Download: 03 posdzech - graphics berlin 1994 en.pdf

These illustrations have been developed 1994 during a seminar with Burkhard Heim in Berlin, on
which he gave an overview of his complete work on four weekends. Therefore they illustrate
completely different questions from the quantum theory to Heim´s thoughts over the
background of the material world.
Naturally these illustrations alone cannot explain anything. For a real understanding one must
deal with the original works of Burkhard Heim.
Together with the basic books you will get an informative overview with help of these
illustrations .

Content

Bases („Elementary structures of matter“, volume 1)
• Derivation of the six-dimensional quantized space of the material world (“The double way”)

This should be actually the first of all maps, as it is the ordnance map, because the double way - thus the
geometrizing of entire physics by final geometrical units in six-dimensional space – is basis for all further Heim
concepts. Since I could not reconstruct this way completely, this map has unofficial character for the time being.

• 4 forms of physically interaction in R6

• Application of the corrected gravitation law
• Classification into the system of well-known physical theories

Cosmology
• Conclusions about cosmological genesis of the world
• Age of the world and generation of matter
• Passing of another universe through our visibility range

Particles („Elementary structures“, volume 2)
• Particles as cyclic periodic processes of interchanges in R6 (Condensor fluxes)
• Generation of quantum numbers from a dynamical geometric description of elementary

particles
• Inner density of protosimplexes in elementary particles
• Geometrical quantum numbers and their empirical correspondences
• Input and results of the Heim mass formula

The non-material background of the material world („Elementary structures“, volume 3)
• The twelve dimensions: material and non-material background of the world
• Controlling of space-time from G4

• Development of life on earth (phylogenesis of species)
• Chain of effects from G4 into the range of human experience (space-time)
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Chapter I-1 (overview): Goal mapping

a) Conservation laws
    for:

    – energy
    – impulse
    – electric charge

b) Extremum principles:
(non-reversible processes)

   – increasing entropy
  (2. fundamental theorem
    of thermodynamics)

c) All effects are
    quantizable:

   there is no material
   or energetic continuum

d) Material structures
     with their interactions:

In macrosopic realm
d1) Electromagnetic field
      (law of induction)
d2) Gravitation (central force)
      (Newton gravitational law)
      non eichvariant

In microscopic realm
d3) short range interactions

Point of departure:
(quantitative formulated empirically well justified physical statements of greatest possible universality)

Surely exist …

Propagation of electromagnetic induction in empty
charge free space as transverse wave

with c = 1

0 0ε µ

Electromagnetic relativity principle  in R4
(lorentz invariant representation of electromagnetic
fields d1) in uniformly moving reference systems)
with x ict4 =   imaginary light time
                                (optical path length)

$A −      Lorentz group

Equivalence of energy and inertia
2mcE =

energy       mass (inertia )

2. Ponderable material particles
– elementary particles with mass

1. Not ponderable particles
    (without rest mass)
– photons, (gravitons)

Superordinate term: Materiel field quantum Mq

Not ponderable particles
have a field mass

Known elementary structures:

Goal:
Uniform description of the material world by means of an uniform description of Mq,
possibly by a structural theory.

Demand:
The spectrum of ponderable elementary particles must be reproduced correctly!
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Chapter I-2 (overview): Mathematical description of gravitation dynamics

Temporally variable mass distribution
with constant total mass

Basic approach :

       div
r
G =

σ
α

(Poisson equation)

    All particles posses inertia.

       inertia  gravitation

Gravitation is a general background phenomenon of the world

Gravitational field tensor

Gkm R( )+4

(4 rows)

Newton: σ σ= =( )
( )

0 0
0

0

M
V

pure mass density

Heim: σ µ µ( )( )M i e0 + +
Density of mass M ( )0

and field mass µ
α  unknown scaling factor

Dynamic gravitation law:

div
r
G =

σ
α

, rot ~ &r r r
µ α σνG + , α = >const 0 (*)

The meso field 
r
µ  describes the temporal change of the gravitational field.

It runs orthogonally 
r r r
µ α σν⊥ +&G .

(similarly to the electromagnetic filed with also rot &r r r
H E E= +ε κ  and 

r r
H E⊥ )

Approach:
The temporally variable gravitational field propagates in space as wave

a 2 r r&& div gradµ µ= ,  a 2 0≠

Common form of a propagation equation for both components of the gravitational field
r r r
p G$ ( , )= µ :

0divgrad
r

&&rr
=+ pp αβ , ω

α β
2 1
= , 0 < < ∞ω (*b)

β > 0 : x t+ =4 ω , four-dimensional potential equation, field disturbance spreads withω
β < 0 : x i t− =4 ω , transversal wave equation with "gravitation radiation"

div ,div
r r
µ ≈ ≈0 0G  area is free from sources of gravitation

σ σ≈ ( )0 field masses lie beneath any border of measurability
r r
ν = 0 no mass flow exists

Lorentz transformation in
R+4  (gravitation world)

$A +

x t+ =4 ω  with β > 0

 β > 0  (assumption)
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Chapter I-3 (overview): Derivation of the non-hermitian structure of R4

Geometrical view:         Physical view:

hermitian +   anti-
portion      hermitian

Metric ds g dx dxik
i k2 = +  + 0

Christoffel Γ Γkm
i

km
i= +( )    + Γ( )− km

i

symbols of parallel transport

Ricci tensor R Rkm kmp
p= .

.

Scalar curvature R R g Rkm
mk

k
k= = .

Each of the n ≥ 4  interactions of a Mq produces
a geodetic coordinate system
r r r
ξ ξ ξp

j j j f x x( ) ( ) ( )... ( ... )= =1 4 1 4       j =  1 … n
  m non                  n–m        p = 1 ... 4

 eichinvariant   eichinvariant

for d dr
K

rz z1 4
+ +  is for d dr

K
rz z1 4

− −  is

d dp p
j

j

mr r
z+

=

= ∑ ξ ( )

1

d dp p
j

j m

nr r
z−

= +

= ∑ ξ ( )

1

Resulting vectorial line element:
 dsr±    =    dsr+         +    dsr−

Non empty R4:

General Lorentz
transformation in R4

$ $ $B A A= + −

x ict4 =

Uniform field tensor
in R4  (Minkowski-space)

M km R( )4

Equivalence
      ~

R g Rik ik
( ) ( ) ( )1 1 11

2
−

Electromagnetic
Lorentz transformation
in R−4

$A −

x ict− =4

Electromagnetic
field tensor

Fkm R( )−4

Invariance
against $B !

Gravitational Lorentz
transformation in R+4

$A +

x t+ =4 ω   if β > 0
x i t− =4 ω if β < 0

Gravitational field
tensor

Gkm R( )+4

Chapter I-2:

Iteration
  (tensorial multiplication

with itself and trace
of the spectral matrix)

No gravitation

( )r r r
p $ ,= =G µ 0

Uniform energy impulse density tensor
(phenomenological matter tensor)

T M Mik im
m

mk=
=
∑

1

4

T Tik ik= + + Tik
−

            hermitian         antihermitian

In electromagnetic case:
T Wik

E
ik ik

( ) = + Φ

T Vik ik=  Maxwell canonical
energy density tensor

Investigation of the metric:
ds ds ds ds ds2 2 22= + ++ + − −

r r

( )ds g g g dx dxik ik ik
i k2 1 2 3= + +( ) ( ) ( )

   z real       z complex

g gik ki
( ) ( )1 1= g gik ki

( ) ( ) *1 1=

g gik ki
( ) ( )3 3= g gik ki

( ) ( ) *3 3=

g gik ki
( ) ( )2 2≠ g gik ki

( ) ( ) *2 2≠
asymmetric non-hermitean
fundamental tensor gik  fundamental tensor gik

→Cartan geometry

Riemann geometry
gik

( )2 0= , gik
( )3 0=

Einstein:

homogeneously distributed points in ( ... )x x1 4
→ no distinguishable event structures

Empty R4:

Geometric
structure tensor

R g Rik ik−
1
2

   ~ Tik (1)
Uniform energy
impulse density tensor

Assumption:
Cartan geometry
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Chapter I-4 (overview): Introducing the quantum principle

       Geometrical view: Physical view:

 R T g Tik ik ik~ ( )+ −
1
2

R T g T Wik ik ik ik~ − =
1
2

Lack:
– Quantum principle c)
    is missing
– Conservation of energy a)
   is not compellingly
   ensured

Extended energy density tensor

W
d
d

icwik
ik=

ω
Ω

W icw icwh
N

ik
ik ik= =

∆
∆Ω

∆
∆Ω

ω

W icwhik ik= η  η ik
ikN

=
∆
∆Ω

w ikη , w gik= −
4 (2)

The structural tensor is quantized. Space-time ( )dΩ is quantized.

( , , )R gik km
i

ikΓ

Assumption:
There exists a fundamental geometrical unit!

Rik    ~

Approach (thesis):
Structural tensor of Cartan   ~ Uniform energy impulse
geometry (not source free) density tensor

R g Rik ik−
1
2

~ Tik (1)

Empiricism: effect is quantized
ω ik ikhN= , Nik = complex integer

Differential d → Difference∆

∆ ∆ω ik ikh N=

Density of quanta of action
per volume

)time(-space
)(effect

space
energy=densityEnergy 

Ω
=⋅

ω
time
time

Element of space-time:
d g dx dx dx dxikΩ = −

4
1 2 3 4

dx icdt4 =
d icwdx dx dx dtΩ = 1 2 3

Matrix trace:
g k

k
.

. = 4 g T T Tik
ik k

k= =.
.

  R T~ −
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Chapter II-1(overview): Derivation of a R6

Chapter I-3: Chapter I-4:

Description of space-time R4  by point spectra

Cp km
pϕ  A tensor field can be described.

It corresponds to quantum-like energy steps.

Structure tensor Rkm
It is proportional to the extended
energy impulse density tensor:       αW Rkm km=

Not continuous
Structure tensor ~ Density of quanta of action

in R4  (tensor)

  ϕ km
i   Three index symbol in microscopic realm 

(quantum-like metric state of R4 , non hermitian)

Three index symbol in macroscopic realm
(deviation of the metric structure     
from pseudoeuclidean space)

Continuous
Structure tensor Uniform energy
(Cartan geometry) impulse density tensor~

Macroscopic realm: Microscopic realm:

 Γkm
i

Description by eigenvalue equations:
C k mp km

p
p km

p
( )

( )
( )

( )( , )ϕ λ ϕ=  term by term

C k mp km
i

p km
iϕ λ ϕ= ( , )

λ ( )p  are eigenvalues and they form discrete point spectra.
They are quantum-like discrete structure steps of the
curvature of the curved R4.

G p km( )

R kmp
i
.
.Structure of R4:

           C k mp km
p

p km
p

( )
( )

( )
( )( , )ϕ λ ϕ= (3)

for  4 coordinates it supplies
k = 1 4... 64 nonlinear tensorial equations
m = 1 4... 64 eigenvalue equations of discrete
p = 1 4...  curvature steps of  R4

and contains 4 × 16 point spectra λ p k m( , )

}

Further investigation of λ ( ) ( , )p k m supplies
a symmetrical relationship (also term by term):

C k mp km
p

p km
p

( )
( )

( )
( )( , )ϕ λ ϕ− = 0

P. 43:

P. 41

Construction of a tensorial description with 64 elements

(Goto  page 2)
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The dimensions of the material world are:
3 real dimensions ( ) ( )x x x x x x R1 2 3 1 2 3 3, , , , $= =∗ ∗ ∗     Space      R4  Space-time Material world

3 imaginary dimensions x i t4 = c        = R3 + x4 R6

 x i5 = ε , x i6 = η  = R4 + x5 + x6
}

16 - 4 = 12 further empty spectra exist            (3b)

Determination of the algebraic character of the dimensions x5, x6

 R kmp
i
.
.

Building trace ?

Experience in the microscopic realm:
Stable ground states of electron orbits exist.

Experience in macro realm:
Stabile orbits of planets exist.

These 12 additional empty spectra can be arranged in the
tensor Tik  of R6  in such a way, that the empirical space-
time R4  is conserved.

rr
T =

• • • •
• • • •
• • • •
• • • • • •

• • •
• • •

























0 0
0 0
0 0

0 0 0
0 0 0

, T ikik ≡ ( ) (3c)

P. 49:

P. 47:

P. 50:

(3) + (3a)
       64 - 28 = 36 eigenvalue equations are not empty

P. 44:

P. 45:

 16 + 16 - 4 = 28 empty spectra exist (3a)

Arrangement of the remaining 36 spectra in a 6×6 tensor.
Such tensor describes a space R6  with 6 dimensions.

Finding more empty spectra in superspace R6

x5 and x6  have to be imaginary!

Trace with  i k=  supplies:
R Akmp

k
mp.

. = whereby A Amp pm= −

R kmm
i
.
. = 0        → =Amm 0

Finding empty spectra for reduction on 6 dimensions

Trace with i k= supplies:
    C k mp km

k
p km

kϕ λ ϕ= ( , )

C k mm km
k

m km
kϕ λ ϕ= =( , ) 0

}
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Chapter I-2: Mathematical description of gravitation dynamics

   constMM ei =++= µµ)0(

 
d
dt
σ
= 0 The total density is constant.

  d
x

dx dt
k

k
k

σ ∂σ
∂

σ= +
=
∑

1

3
&

Derivation after x x x t1 2 3, , ,

 
d
dt x

dx
dtk

k

k

σ σ ∂σ
∂

= +
=
∑&

1

3

        change over

         div rv = 0

 
d
dt

vσ σ σ= + =& gradr 0

       extend       σ div rv = 0

        

0 = +
= −

= −

& div( )
& div( )

div & div( )

σ σ
σ σ

α σ

r

r

r r

v
v

G v
 change over

      0 = +div( & )α σ
r rG v

          Always valid with
       0 = div rotb

r
µ

M ( )0 = constant
Conservation
of energy
Superposition

Basic Approach (Poisson Equation):

       div
r
G =

σ
α

 α  unknown scaling factor

    All particles posses inertia.

     inertia   gravitation

Gravitation is a general background phenomenon of the world.
 Does a relativity principle exist for gravitation?

There is no source of velocity,
the kinetic energy remains constant,
mass elements  do not accelerate.

α σdiv
r

G =
d
dt

α σdiv & &
r

G =

M ( )0  Source masses in volume V0

µ i  Field mass in volume V0

µ e  Field mass outside of V0

Newton:
“The source of gravitation is the mass M ( )0 .”

σ σ= =( )
( )

0 0
0

0

M
V

Mass density

Heim:
“The sources of gravitation are mass M ( )0

and additionally the field masses µ .”
σ µ µ( )( )M i e0 + + Total density

The sum of the temporal gravitation field
fluctuation and impulse density is source free
(which is another expression of equivalence
of inertia  gravitation).

Conclusion:

It exists an auxiliary vector field (mesofield) 
r r rµ α σ( , ) &x t G v⊥ +

rot ~ &r r rµ α σG v+

b G vrot &r r rµ α σ= + b ≠ 0  unknown proportionality factor

Impulse density 
mv
V

r

How does the description of a temporally variable mass distribution look like?
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Summary of the dynamic gravitation law:
The mesofield 

r
µ  describes temporal change of the gravitation field.

It runs orthogonally  
r r rµ α σ⊥ +&G v .

(similarly to the electromagnetic field with rot &r r r
H E E= +ε κ  with 

r r
H E⊥ )

div
r
G =

σ
α

, rot ~ &r r rµ α σG v+ , α = >const 0 (*)

       rot

 b G vrot rot rot & rot( )
r r rµ α σ= +

b G v(grad div divgrad ) rot & rot( )
r r r rµ µ α σ− = +   |change over

          

graddiv rot( ) divgrad rot &

divgrad rot &

&& rot &

&& rot &

r
r

r
r

r r r

r r r

r r r

µ σ µ α

µ α

µ α

αβµ α

− = +

= +

= +

= − +

v
b

G
b

w
b

G

w a
b

G

w
b

G

2

 a 2 = −αβ

Assumption (approach):
The mesofield 

r
µ  spreads as wave in

space with a speed 1/a :

    a 2 r r&& div gradµ µ= ,  a 2 0≠

 rot rot = div grad - grad div

 
kg

m s3






Approach:
The substitution 

rw  depends from the temporal change
of the differential density

r r
w f x= & ( )σ

 
r
f x( ) is a undimensioned structural field,

           temporal constant, describes a property of space

 M( ) const0 =      in reference to x and t

 M x t M x t( , ) ( , )( )= +0 µ
        time derivative
        of the densities

             &σ =    0    + & ( )σ µ t
& &σ σ µ=

  
r r
w f x= & ( )σ µ

 & ( ) && rot &σ αβµ α
µ

r r r
f x

b
G= − +    | change over

   
α αβµ σ µb

G f xrot & && & ( )
r r r
= +

             (page 3)
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div
r
µ ≈ 0

 
α αβµ σ µb

G f xrot & && & ( )
r r r
= +

Integral  dt∫
  
α αβµ σ µb

G f xrot & ( )
r r r
= +              σ σ σµ = − ( )0

  
α αβµ σ σ
b

G f xrot & ( ) ( )( )

r r r
= + − 0

   div

             ( )0 0= + −α βµ σ σdiv & div ( ) ( )( )
r r

f x |change over

( )αβ µ σ σdiv & div ( ) ( )( )
r r
= − − 0 f x

αβ µ σ σ σ σdiv & grad( ) ( ) div( ) ( )
r r r
= − − − −f f0 0

αβ µ σ σdiv & ( ) div( )
r r
= − − 0 f

Summary:

rot ~ & ( )( )r r r
G f xβµ

σ σ
α

+
− 0 , αβ µ σ σdiv & ( ) div( )

r r
= − − 0 f ,        β = ≠const 0  (*a)

div rot = 0

Assumption:r
f x( ) grad( )( )⊥ −σ σ 0

 
r
f grad( )( )σ σ− =0 0

Estimation of the propagation speed of gravitation

System (*):

 b G vrot &r r rµ α σ= +
System (*a):

1 0

b G f xrot & ( )( )r r r
= +

−
βµ

σ σ
α

  b = 1
 
r r
v = 0

no mass current existing Field mass σ µ  is
negligibly small

 σ σ≈ ( )0

    rot &r r
µ α= G

∂
∂t

    rot & &&r r
µ α= G

     1
β αrot rot & &&r r

G G=

grad div divgrad &&r r r
G G G− = αβ

   rot &r r
G = βµ

∂
∂t

    rot & &&r r
G = βµ

     1
α µ βµrot rot &&r r

=

grad div div grad &&r r r
µ µ αβµ− =

The area is free from static and
dynamic sources of gravitation.

 div grad &&r r
G G= αβ  div grad &&r r

µ αβµ=

 
r r& rotµ β= 1 G

 
r r& rotG = 1

α µ

 div
r

G ≈ σ 0

 gradσ 0 0≈
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General form of a propagation equation for both components of the gravitational field
r r r
p G$ ( , )= µ :

divgrad r r
p p

t
+ =

1 02

2

2ω
∂
∂

, with ω
α β

2 1
= , 0 < < ∞ω (*b)

 β > 0  (Assumption)

Possibility 2:
β > 0 : x t+ =4 ω

Four-dimensional potential equation,
describes the propagation of a gravitational
field disturbance with the speedω

Observation:
Tidal effects (temporal potential
fluctuations) between planets are observed.

Possibility 1:
β < 0 : x i t− =4 ω

Transversal wave equation of a "gravitation
radiation" which is spreading with the speed ω
in space

Observation:
Transversal gravitation waves were not observed
up to now.

Heim: Mathematical description in a real space-time R+4  (pure gravitation world)
with x t+ =4 ω

Lorentz transformation in R+4
(relativity principle of gravitation)

$A +

makes possible the conversion for
inertial systems constantly moved
against each other

Gravitational field tensor in R+4
(4-rowed tensor)

G Gkm mkR( )+ = −4

describes the extended gravitation
law in a form that is invariant

against $A +

Einstein: Mathematical description of the electromagnetic field in imaginary space-time R−4

with x ict− =4

Lorentz transformation in R−4
(relativity principle)

$A −

makes possible the conversion for
inertial systems constantly moved
against each other

Electromagnetic field tensor
in R−4  (4-rowed tensor)

F Fkm mkR( )−
∗= −4

describes the electromagnetic field
d1) in a form that is invariant

against $A −

Goal: Construction of a mathematical description for real space-time R4
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Gravitation

Real gravitation world R+4  with x t+ =4 ω

Speed:                 
rv

dx
dt

= 1  

Direction: v = +ωβ

Real rotation:   tanψ β
ω+ += =
v

 Transformation $

cos sin

sin cos

A+

+ +

+ +

=

−



















ψ ψ

ψ ψ

0 0
0 1 0 0
0 0 1 0

0 0

Comparison of the Lorentz matrixes in the special case of a constant movement along x1

Electromagnetic field

Imaginary space-time R−4  with x ict− =4

Speed:                 
rv

dx
dt

= 1  

Direction: v c= −β

Imaginary rotation: tanψ β− −= =
v
c

 Transformation $

cos sin

sin cos

A−

− −

− −

=

−



















ψ ψ

ψ ψ

0 0
0 1 0 0
0 0 1 0

0 0

i

i



© Olaf Posdzech, 31.08.2008, Grafiken zu Burkhard Heim "Elementarstrukturen" Kap. I-2, Ergänzung

 Overview to the masses and densities defined in Chapter I-2

Mass Meaning Global density Density within V0

M ( )0 Source masses  (without field masses) δ 0
0=

M
V

( ) δ 0 0
0

0
( )

( )=
M
V

µ = +µ µi e δ µ
µg V
=

Total field mass

µ i Internal portion in V0 σ
µ

i
i

V
=

0

µ e External portion (only outside of V0 ) σ
µ

e
e

V V
=

− 0

M0  = +M i( )0 µ  σ g
M
V0

0=

Internal total mass

M = +µ e M0 σ g
M
V

=

= + +

= +

µ µ
µ

e i M
M

( )

( )

0

0

Total mass (masses  + field masses)



Denotation within V outside V

Fields of the field masses

Field masses µ = µ + µ

Field

Mass M M + 0

--------------------- ------------------------
Total mass M = µ + M + µ

M = M + µ

0 0

i e

(0) (0)

i (0) e

0 e

-

Graphics regarding Burkhard Heim: “Elementarstrukturen der Materie" vol 1, chap. I-2, (c) Olaf Posdzech, 1995, 2007
Heim1-2b en.cdr

V - Volume which contains all movable mass elements

X - Envelope of V

0

0 0

µ

µ

M

i

e

(0)



© Olaf Posdzech, 31.08.2008, Maps to Burkhard Heim "Elementary structures", chapter I-3, page 1 of 2

homogeneously distributed points in ( ... )x x1 4
→ no distinguishable event structures
→ Tik  does not exist

Empty R4 :

Chapter I-3: Derivation of the non-hermitian structure of R4

Geometrical view:           Physical view:

Each of the n ≥ 4  interactions of a Mq produces
a partial event structure by its respective geodetic
coordinate system

r r r
ξ ξ ξp

j j j f x x( ) ( ) ( )... ( ... )= =1 4 1 4

        j = 1 … n  interactions
       p = 1 … 4  coordinates

m not   n – m
 eichinvariant   eichinvariant

for d dr
K

rz z1 4
+ +  is for d dr

K
rz z1 4

− −  is

d dp p
j

j

mr r
z+

=

= ∑ ξ ( )

1

d dp p
j

j m

nr r
z−

= +

= ∑ ξ ( )

1

Resulting vectorial line element:

ds dz p
p

r r
±

+

=

= ∑
1

4

     +           dz p
p

r −

=
∑

1

4

dsr±  =    dsr+       +      dsr−
Metric:
ds ds ds ds ds2 2 22= + ++ + − −

r r

( )ds g g g dx dxik ik ik
i k2 1 2 3= + +( ) ( ) ( )

       g gik ki
( ) ( )1 1=         g gik ki

( ) ( )3 3=  (symmetrically)

       g gik ki
( ) ( )2 2≠   (asymmetrically)

Asymmetric fundamental tensor gik  

Non empty R4 :

Investigation of the hermite operator of the gik  with

( )dz z
x

dx z
x

dx z dxk
k

k
k

k
kr

r r
r∗

∗ ∗
∗

∗
∗=







 = =

∂
∂

∂
∂ ,

( )( )ds dsds ds ds ds ds2 = = + +∗
+ − + −

∗r r r r r r

( )= + + ++ +∗ + −∗ − +∗ − −∗r r r r r r r rz z dx dx z z z z dx dx z z dx dxi k
i k

i k i k
i k

i k
i k

, , , , , , , ,

     g gik ki
( ) ( ) *1 1=      g gik ki

( ) ( ) *3 3=

      g gik ki
( ) ( ) *2 2≠  (not hermitian)

Not hermitian fundamental tensor gik
→Cartan geometry

General Lorentz
transformation in R4

$ $ $B A A= + −

x ict4 =

Uniform field tensor
in R4  (Minkowski space)

M km R( )4

Electromagnetic
Lorentz transformation
in R−4

$A −

x ict− =4

Electromagnetic
field tensor

Fkm R( )−4

Invariance
against $B !

Gravitational Lorentz
transformation in R+4

$A +

x t+ =4 ω   if β > 0
x i t+ =4 ω  if β < 0

Gravitational field tensor

Gkm R( )+4

Chapter I-2

Iteration
(tensorial multiplication

with itself and trace to the
spectral matrix)

Uniform energy impulse density tensor
(phenomenological matter tensor)

T M Mik im
m

mk=
=
∑

1

4

T Tik ki≠ ∗ not hermitian

Einstein:

P. 26:

P. 28:

(Page 2)
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hermitian  + anti-
part      hermitian

Metrical g gik ik= + + −gik
fundamental tensor

with ( )g gik ki
− − ∗
= −

Metric ds g dx dxik
i k2 = +  + 0

During parallel translation
Christoffel Γ Γkm

i
km

i= +( )    + Γ( )− km
i

symbols
       covariant differentiation

Curvature R kmp
i
.
.

tensor
       Matrix trace

Ricci tensor R Rkm kmp
p= .

.

Skalar curvature  R R g Rkm
mk

k
k= = .

.

     R g Rik ik
( ) ( ) ( )1 1 11

2
−

gik
( )2 0= , gik

( )3 0=
(Riemann geometry)

P. 30:
No gravitation

( )r r r
p $ ,= =G µ 0

T Vik ik=

P. 29: Uniform energy impulse density tensor
(phenomenological matter tensor)

T Tik ik= +            +        Tik
−

           hermitian           antihermitian

In the electromagnetic case:
T Wik

E
ik ik

( ) = + Φ

Splitting into a hermitian and a non-hermitian part
Geometrical view: Physical view:

 gik
( )2 0≠

 gik
( )3 0≠

Lacks:
– Quantum principle c)
   is missing
– Conservation of energy
   a) is not ensured
   compellingly

Equivalence approach (thesis):
Cartan geometry      ~ uniform energy impulse
(not free of sources) density tensor

(phenomenology)

R g Rik ik−
1
2

   ~ Tik (1)

P. 31:

Investigating a special case

Divergence free
geometrical
structur tensor

Basic relation of general relativity theory:

R g Rik ik
( ) ( ) ( )1 1 11

2
−                  ~       Vik

Interpretation as structure field with       its gravitational field source
Riemann geometry

Maxwell canonical
energy density tensor
(hermitian, divergence free)

Generalisation (assumption)

 
r

G ≠ 0
 
r
µ ≠ 0
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Chapter II-1: Derivation of a R6

Chapter I-3 Chapter I-4

Description of the R4 by point spectra

Cp km
pϕ

C p km
p

( )
( )ϕ

Cp  Hermitian functional operator

ϕ km
i  Convergent function of the metric

         state of R4

p       Dimensions 1 … 4

Structure tensor Rkm

αW Rkm km=

      G p km( )

Approach:

αW Gkm j km
j

=
=
∑ ( )

1

4

Sum of  4 portions

Not continuous

Structure tensor ~ Density of action quanta
in R4  (tensor)

R g
N

R w

ik ik
ik

ik ik

~

~

− ⋅

⋅

4

∆
∆Ω

η

ϕ ϕkm
i

mk
i≠ *

 
1

*

=

∞<Ω= ∫
Ω

i
km

i
mk

i
km

i
km

J

dJ ϕϕ

Non-hermitian metric state
of R4 in microscopic realm

convergent

ϕ km
i convergent

Approach:
There exist hermitian functional operators Cp  (p = 1 … 4),
then is

(( ) ( ) )( )
( )

( ) ( )
( )

( )ϕ ϕ ϕ ϕkm
p x

p km
p

km
p

p km
p xC C d− =∫ Ω

Ω

0

Statement:
R4  is carrier of a Hilbert function space:

– Functions are linear

– a dot product is defined

Assumption:
– ϕ km

p are state functions of metric states of the R4 ,
           which are caused by the density of quanta of action
          ηik

– Cp  are state operators

– Not hermitian fundamental tensor
– Describes invariant metric state
   of the  R4
   (macroscopic field continuum)

– Deviation of the metric structure
   from pseudoeuclidic space
– Not compellingly convergently

gik

Γkm
i

Continous
Structure tensor uniform energy
(Cartan geometry) impulse density tensor

R g R Tik ik ik−
1
2

~

R T g T W

R W

ik ik ik ik

ik ik

~ − =

=

1
2

α
Extended energy
impulse density tensor

~

Convergence
attainable

Standardisation possible

P. 38

j   =    p

In macroscopic realm: In microscopic realm:


