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Abstract

If oneis searching for field propulson systems for ared interstellar spaceflight, one hasto look for a
theory which offers the possihilities for

generating gravitationd fields,

producing gravitationa waves

lowering inertia

superlumind velocity.
All of these four requirements seem to be fulfilled by the 6dimensond unified fully geometrised
quantum field theory of Burkhard Heim, which has been proven to be correct, because it supplies a
auiteble formula for dl known particle masses (ground and excited states), as well as the correct
vaues of coupling congtants.
The knowledge of the internd structure of eementary particles makes it possible, in principle, to ater
their properties, such asinertia
The physicist Burkhard Heim, who deceased on January 14™ , 2001, in Northeim, near Goetingen,
was the German equivaent to Stephen Hawking and one of the greatest German physicists. Since he
left the Max-Planck-1nstitute in Goettingen in 1954 because of his bodily handicap (he lost his eyes,
his hearing and his hands by an accident) he worked privately. When he published his theory in two
voluminous books (written in German, about 600 pages) in 1979 and 1984, nobody could believe
that Heim discovered the unified mass formula. And nobody remembered that he had become
famousin 1959, when he proposed a new propulsion system for spaceflight.
In this paper the author will give a short overview of Heim's theory and then will deduce some
expaiments to manipulate gravity. Heim darted with Eingein's Generd Rdativity Theory, but
modified it for gpplication in the microscopic range. Here, the fidd equations become eigenvaue
equations. For invariance reasons Heim had to introduce a 6-dimensiond manifold. The existence of
a sndlest area required the computation with differences rather than with differentids, and with
sdectors ingtead of tensors. According to Heim, Einstein’s assumption of one single metric was too
ample. He introduced three partid dructures, which congitute four possble metrical tensors by
correlations. This complicated geometry leads to 1956 eigenvaue equations from which it is possible
to deduce the mass spectrum of eementary particles and to describe their interna structure fluxes.
Matter conssts of an exchange of maxima and minima of condensations of the smdlest aress in
subspaces of an R. Contrary to vacuum fluctuations, matter exists when the geometrical exchange
processes aways return to their starting point. These geometrical fluxes produce a spin. Since this
spin tends to stay orthogonal to the vector of world velocity, each acceleration leads to a resistance
force or inertia
There are severd possible ways to generate gravitationd fields and gravitationd waves in Hem's
theory. A theoretical possibility consstsin the generation of gravitons from neutrons. The generation
of accderation fidds has been invedtigated by the spaceflight company DASA. Heim himsdf
proposed to test the contrabaric effect predicted by his theory. For financid reasons these
experiments could not be finished.
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1. General Relativity Theory

In the middle of the 1950s the blind and handless physicist Burkhard Heim started to investigate the
unified field theory by Albert Eingtein and discovered how one has to modify Eingein’s ansatz in
order to get sufficient physica solutions.

In the macroscopic world generd rdlativity has incorporated a new concept into physics. It assumes
that the properties of space itsdf are modified in the presence of masses. However, the equations of
relaivity are redtricted in the sense that they only govern gravitation. In addition, they are too
symmetric and cannot be extended into the microscopic world of quantum theory. For this reason
Heim regards rdativity as an incomplete description of nature. He does, however, accept its basic
philosophy of space being capable of deformation.

Let us recapitulate:
Eingein field equations of gravitation contain on the |eft Sde a geometricd part, the Eingtein curvature
tensor Gy , and on the right sde a phenomenologica or physca part, the energy-momentum density
Tik

Gk =Rk-YRgk =- kT (@)

(withRx = R © Ricdi or contracted curvature tensor of Riemann geometry, R = scalar of
curvature, gx = g = metric tensor, Tix = energy-momentum-density tensor, (k,i = 1,...,4), k =
8pg/cd).

These are 4? coupled equetions, which number is reduced due to the symmetry of dl involved
tensorsto 10. In the absence of masses, gi=0,=0s=1, guu=-1, and al other g’ sare zero. This set
of metric tensor components sgnifies so-caled ,flat*, or empty, space, in which unperturbed objects
propagate dong straight lines.. In the presence of a single spherical mass space becomes curved, and
the trgjectories of unperturbed objects are curved orbitsin a plane.

One gets the metric tensor from the behaviour of coordinate differentials by transformation.
If x' are eudlidic coordinates of aloca inertid system and X™ non-eudlidic coordinates, then the two
coordinate systems are joined together by the following connection:

i =h Lt
ik mﬂ-xl Tkk

e

where x' isalocaly inertia coordinate system and hiy isthe metric tensor of the flat Minkowski
space-time. The contracted Riemann curvature tensor

Rk =d" Rimk , ©)
isthe divergenceless Ricci tensor.

In case of amdl gravitationa fields and small velocities equation (1) reduces to the Poisson equation
of Newton theory of gravitation

D =4par, 4

( = gravitation potentia, g = congtant of gravitation, r = dendity of matter, D = three-dimensond
Laplace operator: div grad).
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In the Rical tensor
_fG 9
Rik - ﬂxk - q

%+ GGy, - GG, (5)

I'm

G|

X
the Christoffel symbols or the affine connection G, designate the affine displacement in a curved
space:

- - -
RN P ©

were X" () arelocd inertia coordinates.

A special property of these symbolsisther behaviour under transformations:

1-|- X|| 1'[ X ﬂ' X 1'[ Xll 1‘|’2 Xp
I3 - - - Py - - -
G’k IZA® Gk 1‘[ Xul ﬂ X.k Q] 1-[ X 1‘[ X.I 1‘[ Xuk (7)

i.e. they do not transform like tensors, for which the second term in (7) would vanish.
The affine symbols are connected with the metric tensors gy as follows.

|- Im ﬂgml 1Tgmk_ﬂ%
Gl =1/29"(g 2+ g3 %) ®)

The equations of motion for amass point m under the influence of a non-gravitationd forceK' are:

d2 dx' dx*
Mas? *Gegs ds ds ° ©)

with the quadratic line element of Riemann geometry: ds? = g,dx'dx
(inthecase of aflat pseudo- Euclidian Minkowski-space-time: g © hix)
Inthe Newtonian gpproximation for atime-like component g2 one gets:

g¢=-1-2j/c, withj =gnr (10)

The only centra symmetrica solution (Birkhoff theorem) for (1) is that with the metric introduced by
Carl Schwarzschild :

ds’ = g,dr* +g,dj *+g,dg’ - g,c’dt” (12)
dr? . . 2gMi
ds? =- ————- r?dj ?- r?sin’j dQ? + (1- ——)c?dt? 12
S 2 ridj *- risin®j dQT +(1- 5 7)e (12)
cr

Since Eingein’ s gravitation theory with Schwarzschild' s solution has been proven to be correct by
many experiments, any gravitationa theory must have the field equations of generd rddivity (1) asan
gpproximation.
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2. Extension of Field Equationsto Microscopic Domains by Burkhard Heim
2.1 Eigenvalue Equations of Metrical Structures

Burkhard Helm extends the geometrica description of gravitation to the microscopic domain. Inthis
range one has to account for the of quantum nature of matter. Haim asks. Which is the geometry that
describes the gravitationd field of an dementary particle?

Sincein (1) on theright Sde one has a quantized expresson one hasto introduce on itsleft Sde a
quantized function which has to describe quantum states of the metric structure. Therefore, the field
equations become e genval ue equations, which describe discrete states of different possible values of
deformations of the space-time geometry.

The affine tensor G, of Riemannian geometry is replaced by a state function y ' of the metric but
non-hermitic Ry-condition in the micro domain, on which anon-linear operator C,, acts such that by
trangtion to the macro domain the Ricci tensor Ry appears.

Coy "k ® Ri (13)

In conformity with the requirements of a unified field theory, Helm' s microscopic equations must be
written,
CoY P =1 k) y Pi=Ti (14)

(where the parantheses around p signify suspension of the summeation convention).

| o(i,k) arereda eigenvaues of adiscrete point spectrum. Ti denotes an energy density. Now, i, k,
and p independently run from 1 to 4, and hence equation (14) represents a set of 4° = 64 eigenvaue
equations.

Eingan Heim
(macroscopic) (microscopic)

Gu ® y ik!

R ® Coy '

Gk=Tkxk ® Coy P =1 (iK) Y P

2.2 The 6-Dimensional World-Continuum

The corresponding pace for the 64 equations, in conformity with the requirements of Lorentz
invariance, is 8-dimensiond, since dl of the energy density components can be written invariantly by
an 8-dimendond tensor.

Aslong asthe operator C,, in (14) is non-linear many of the eigenvaues are zero.
Because of

| m(km)=0, In(mMk=0, I,(Mm=0, I,(Mm)=0
there are 16+(16 - 4) +(16 - 4) = 40 empty spectra.

The appropriate energy density tensor Ty , can be condtructed if i and k are alowed to vary from 1
to 8. The tensor turns out to be
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éé_ll T12 T13 -|_14 0 0 0 (}3

QT21 T22 T23 -|_24 0 0 0 O+

gT3l T32 T33 -|_34 0 0 0 O:
T = (;T41 T42 T43 T44 T45 T46 0 0— (15)
k7¢O, 0. 0. T, Ty T, O O

go.. 0. 0.. T, T Te O O.

¢cO0. 0. 0.. O 0o 0 00

€0. 0. 0. 0O 0O O 0 Oz

This specifies a set of subspaces whose elements are different numbers of coordinates x; that have
equal properties

Rg © {Xl;‘Xzi Xs}, {X4}7 {5, Xe}, { X7, Xe}

R8:R3ET1ESZE |2

Rs @ (X1, %o, X3) = space,

T, ° X4 =ict =time coordinate,

S0 (%, %), Wwithxs =ie = entdechid coordinate and xs = ih = aeonic coordinate

1,° (X7, Xg) = coordinates changing probability states

The physicdly rdevant continuum, however, is the 6-dimensiona space, because of the remaining
36 equations in (14) which imply that the important spaceisthe R; :
Rs = Rs (X1, X2, X3, Xa, X5, Xg) With the Sgnature (+++---).

The 5" and 6™ dimension, athough imaginary like the time-dimension, have to be something
different, because more than one sngle time dimenson leads to unphysical results (Cole 1980).
According to Heim, the two higher dimensions are associated with organizationd properties. They
will be cdled “trans- coordinates*, to digtinguish them from the four dimensions with which we are dl
familiar. They are denoted by xs and X . Xs is a coordinate designating the degree of organization of
asystem. The dependence on xs of the mathematical expressons describing configurations of
evolving systemsis ameasure of the degree of organizationd order prevailing in a system during the
various phases of its evolution in time until it reaches the find state of gability. Organizationd Sates
evolving in time towards afind god were defined dready in antiquity as “entelechid“ systems.
Accordingly, Haim cdls xs the entelechial coordinate. The Xs coordinate guides states of high order
towards those of low organizationa order viaxs actionsintime, and it is cdled the aeonic
coordinate. Both trans-coordinates dways gppear in combination. Every event must involve both
dimensons. All structures exigting in the 3-dimensiona world of our experience extend into the two
trans-dimengons. All physica invariants which are written as tensors have to be extended into 6
dimensons

6-dimensiond theories were dso developed by Ahner & Anderson (1971) and Penrose (1975).

2.3 A Polymetric 8-Dimensional Modified Riemann Geometry
The fundamenta tensor of Riemannian geometry can deduced from a coordinate transformation due

to (2) for xm = Xm (%), were X, are coordinates of an euclidian and x; the coordinates of a non
euclidian system (with i, k = 1,...,4).
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In Rg one can assume that there are two 8-dimensond norteuclidean coordinate systems x and i«
,which depend on each other: yk = vk (%)

These coordinates again can be functions of euclidian coordinates X, = Xm (Yk(X)).

(werei, k=1,...,8)

The equivaent to the fundamenta tensor is deduced according to Eq.(2) . Forming the total
differentids and summing up over indices gppearing twice:

dx™ = TT[E/( TT%:( dx' © a k{dx', (16)
k=1
The quadratic line dement is
1'[>(m wl Tb(m wn . °8 _ g .
ds? = dx™dx™ = . dx'dx* °© g kWkMdx'dx* = UV dx dx*, (17
( wl ﬂxl )( wn Tb(k ) L?:.l mi mk |?:lglk ( )

Splitting up into subspaces structures with (15)

6 8
% =& k& +k$ +A kY + Ak =k +kQ +kP +kP . (18)
i w=1 w=5 w=7

In Ham' s theory there exist principally three different interacting metrics. The k™, = “lattice-
cores’ (with polymetric index m=0,1,2,3) are functions of the following coordinates: For m= 3 the
|attice core only depends on the three real space coordinates xi,X;,%s . The remaining ones are
imaginary. m= 3 determines a time depending lattice-core with x,, m= 1 sgnifies alattice-core which
depends on the two imaginary coordinates xs and Xs .

(If the two nonenergetica structures are involved, than the lattice-core will be defined by the
coordinates xz,Xg)

k(3)ik = k(g)ik (Xl,Xz,XS)
k(z)ik = k(z)ik (X4 )
k= KO 08 X°)
kO = k<°>.k(x )

The lattice cores with different indices n (= 0,1,2,3) according to (16) build up “partial structures’
d“m: _ . .
I em =P S(K™m ~ Kw) = KM K (19)

With the polymetric indices one can form 4 different composition tensors or “correlator s*
=g* (g(irkm) ,k(",‘n)) =g, withx =ab,c,d (Droescher and Heim 1996):

ATk

g
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ooy Yoy Yoz Y030

G

. Jaoy 91y Y12 Yay+

g= g += Yy (20)
99(20) Yop Yoz Giom

€0s0 Ysy Yz Yz @

For instance: gy © g*r = k™o k™ . (i) describes the coordinates of the different subspacesto
which the metrica partia structures are referred:

(0) © (%7, Xe)

(D) ° (X, %) (21)
(2° ()=t

(3) ° (X1! X2, X3) = R3

InRs “sieveoperators’ can act on ¢, which let the sructures (2),(3), or (2,3) vanish
Therefore there exist in addition to §,, three further correlators:

?(00) Yoy Ko Y030
~ _cY%o Yuy Ky 9ug =+

% = gkw) Ky E Ky : #2
€@y ey Ko Yeao
gg(w) doy Yoo Ko 9
g, = gg(lo) 9y Y2 k(l)j (23)
J200 902y Y2 k(z) N
gk(c) Ky Ko Eg
?(00) Joy Ko Ko 9
. gg(lo) Jay k(1) k(1) =
9. = gk(o) ko, E E : (24)
eko Ky E Eg

In the corrdators (22), (23), and (24) partia structures of the coordinate groups (2), (3), or (0) do
not appear. Structures in these coordinates remain pseudo-eudidian. The other remaining partid
structures act deforming. They are caled ,,hermetic” in these coordinates (deduced from
hermeneutic of geometry). In dl investigations about energetic processes the g, and go do not take
part. They are antihermetric and will not be regarded in further analyses. But they may be required
when quantum mechanica probability fields will be regarded, in which case dl of the 64 components
in (15) are different from zero. The composition tensors g, in the following investigations only

contain the three lattice cores k., (with m= 1,2,3). The “hermetry-forms* than designate the lattice

cores Ky were the index signifies the contributing coordinates. Coordinates which are not involved in
partid structures are “antihermetric* , i.e. pseudo-euclidian).
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g, = f(Ky)

0 = f(ky.Ke)) (25
g. =f (k(l) ’k(s))

9 = FkyKeKeg)

2.4 Metronic Mathematics

In the micrascopic domain the differentid calculus seems to be unsuitable, snce quantum physics
limitsits use to a smallest range where dl measurements in principle will be usdess. That boundary
has been found by smple considerations of specific lengths defined by an dementary particle (Treder
1974).

The characteridtic length for a particle with amass m is characterised by its Compton-wave length:

| :mlc,mdbyitsSchNarzschildradius a:z(?sn

C

The product a . yiddsthe product of the Planck length. Heim cdculated a smilar value and cdled it
= §93 = 6.15" 107 n?

3c
Since the metron isa congtant of nature, mathematics used to describe the geometry in micro domain
must be based on metron cdculusif it shdl have a physcd meaning.
While the mathematics of finite lengths has been developed in literature (Noerlund 1924; Gelfond
1958), the novel feature of Helm's metronic theory isthet it is a mathematics of finite areas. This
areais exceedingly smal. (Congder a sohere whose surface arealis just equal to one metron, making
itsradius equal to 7~ 10 m. Just for comparison, if the radius of a proton were enlarged to moon
diameter, then the metron would be as large as a proton). For most applicationsit may be regarded
asinfinitesmal in the mathematical sense. But there are ingtances, however, when it becomes
obligatory to use metronic differentiation and integration.
Ashtekar dso found the same smallest area (1994), whereas Meessen (1978, 1999) uses smallest
distances only.
To give some impression of the metronic caculus, some counterparts of mathematica objects, as
opposed to differential calculus, are shown:

“Metron* t

Each metronic function j (rn,...n.) isanumerica order with L = 6 the dimension of space and n the
number of areast . A metronic differentid, for instance, is defined by the difference of numericd
orders,

i (n,..on) =j () - (My,eeant=1,00510). (26)
Coordinate variables X are replaced by “lattice-selectors*, acting on n
X =Cin=ay( );n 27)

»( ) means*“place holder (in this case for n).
A metronic derivationis:

ddX¥® d=dla, Witha,= k, 5t) | (28)
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and ametronic integrd: néj Ah=F(m) - F(m-1)=(dF )y =j (m) (29
L attice sdlectorsin thecn;seof acurved space so-cdled “hypersdlectors” y

X =Yy;n, (30)
Due to metronisation of infinitesma trandations (corresponding to the equations (6) and (8) in

Riemannian geometry) the metronic change of avector field in the projection to the cartesian space
appears as adendty change of the metron numbers which determine the field.

The counterparts to the Christoffd symbols of Riemannian geometry Gy are Gy(t), which describe
the changes of the metronic condensation degree of a vector field by changing alocation in curved
gpace of afundamenta type. They are named, therefore, “fundamental condensor s*

. éiu
Gk|(t) = A4 L’J (31)
Wap,cd)
They are formed by the non-hermitic fundamental selector s, repectively the
composition field: gy,

g(”;b) = g(i:b);n ad g(x) = g(x):n (32)

withthecorrelator g,
with
g(”;b) = 33(25, Zb) 1 g(':b)* (33)

?a= k¢ and % = k,*, andx = (ab,c,d)

The covariant form of fundamenta condensorsin anadogy to (8) is

Gi®@ (t>0) © [in]@) ; N (34)
and its mixed-variant form:
c
. N () €Cc du
9" likl@) = é. Cr|1dnp[ikl](ab) °[« '](a{t:) °a E)L'J (35)
n=1 ea u

The contravariant index i is gpplied by the lattice core 26(_) , and the index p from 2d(+) makes the

summation possible. (ab) is desgned as “basic-agnature® and (cd) as“contra-signature”. (- +)
and (+ -) are the “acting-signatur es* which mark the contra (+) and co (-) acting. These
fundamenta condensors can be separated in a hermitic and an antihermitic part. There are 81
condensors (34) in Rs which are, other than in generd rdativity, red forces.
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When the steps of variance in Riemann geometry are changed, this can be described by the
Kronecker symbol gid® = d; . In metron mathemati cs these products are interactions or

,correlations* which form a“correlations-selector* Q'y :

i (a is is i%: do :
Q k( cbd) = g(Cd)g(ab)sk = (g(cd) 1( )g(ab)sk); n= Fk 8& bB nt q<
Qim(cadb) - Fim (cadb) _ dim E, E= [ 1]

There are two kinds of interactions:

(36)

(37)

correlations are interna interactions between the fundamenta selectors g(‘e'fb) , 1.e. between the

elements within the compostion fiddg , and

cor respondences, which are externd interactions between the | 10, fallowing from the

c
¢ gmy
fundamenta condensors [] =é-+0.
aPag
. . . i (cd) . i scd m (cd)
Pardldl trandations are possiblewith [«'1] ;5 andwith Qm(%ab) [«™] )
law of structure condensations can be written:
. & . . ) 0
[C]_élg_ S GEC 9‘}+sz63@ dg.()' ec 9‘9‘
8('3 a,b,cdzlég@ bH ga bd % bH_é

(withw = 3).

. Therefore, the basic

(38)

A condensor describes ametrical state of condensations of metrons, related to the empty Rs . These

4 —i
rk,,m.

(Fig. 1)

N

éi ‘()ésu éiu

l:l_ esu € '_( )é S w
sy ‘&kpll Epsil

g(nhu+
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structure changes cause a compression state which can be denoted by a,, structure-compr essor*
. (corresponding to the curvature tensor in the Riemann geometry R‘kmp):

o

él u
n (39
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Fig. I: 3-dimensional space curvature by the earth-moon-system and its 2-dimensiona projection
(approximate representation)

3. Cosmology

In Heim'’ s theory, both the cosmic diameter D and the metronic Szet depend on the age of the
universe, T. The dependence is such that D is presently expanding andt was larger. There are good
reasons that a one time in the past the area p D2 of a sphere of diameter D in our 3-dimensiond
world was equa to the metronic areat . Thisingant marksthe origin of the universe and the
beginning of time.

If the surface of diameter D is much grater than t, the relaion is given gpproximately by

4 7
D—EE‘EEETE e=271828 (40)
eé32\2 eg tl—el ’

In thisequation E = 1 n2 for dimensiond reasons. (In numerica caculations, E may smply be set to
unity).
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When pD2isequd tot, therdation between Dand t is much more complicated and involvesthe
solution of a seventh order dgebraic equation. Three different vaues of D are found to satisfy this
equation at the beginning of time. It follows that the universe started out as atrinity of spheres, whose
diametersturn out to be

D,=0.90992m, D,=1.06426m, Ds; =3.70121 m. (41)

(It is a gtrange coincidence that the size of the universe a the start, according to theory, has had
dimensons eadlly visudised by us)

The magnitude of t at the beginning of time, T =0, D = D5, was 43.04 n2. Since then it has shrunk
t06.15" 107 m?, and, since dl congtants of nature are functions of the metronic size, they too have
changed in accordance with their dependenceon't.

The development of the universe may be followed from the origind trinity of spheresto its greatest
diameter and back to origin. In Heim' s theory timeis quantized, i.e. time proceeds in finite steps.
Each step correspondsto asmdlest timeintervad, caled a,,chronon®, d, given by the relation,

olo

et

1 1 1

23pZE5c

3
d=7 (42)

After the firgt time step d the outermost sphere expands and enters time, the middle sphere expands
to diameter D; , and the inner sphere expands to diameter D, . The surface of the outer sphere,
which originaly had an areaequd tot , now is subdivided into anumber of metrons. After afurther
chronon is elgpsed, the inner sphere expands to diameter D; and the two outer ones expand further
and are covered with anincreasing number of metrons. Findly, another chronon leter, the inner
sphere expands one more step and it, too, enterstime and so on. (Fig. 2)

From this moment on, the spherica shells expand together, the inner one dways a chronon behind
the middle sphere and the outer one aways a chronon ahead. At the same time the number of
metrons on each spherica shell multiplies and each metron becomes smdler astime goeson. The
Stuation after along period of time is such that the surface curvatures of the originaly spheres are
now no more measurable, i.e. flat sheets.

As soon as time enters the picture the 3-dimensiond spheres become 4-dimensond, time being the
4" dimengion. In redlity, the visible universe is confined to the surfaces of three 4-dimensiond
spheres. The 3-dimensiond volume, and the corresponding projections of the square metrons
become 3-dimensiona cubes. Each sphereistruly 3-dimensond only during the short time its
diameter isequd to D; and its surface areais equal to asinglet.

Heim'stheory results in a present age of the universe approximately equal to 5~ 10™" years, and a
diameter D of about 6~ 10 light years
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Fig. 2 Development of the primordia trinity of spheresin time:
a) Theinitid configuration at ime T = O with pD? =t
b) One chronon later. The spheres have expanded and the outer one is subdivided into
metrons, symbolised by quadrants.

c) A portion of the expanding metron-covered spheres at a much later time. The metrons
have become smaller.

d) A part of three expanding spheres at a time when metrons are small enough to form
condensations and matter

In Hem' s theory there was no big bang, since, contrary to Eingtein’s equations (1), Heim has only
geometrica dzesin his equations. During most of its existence the universe conssted of an empty
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metronic lattice, whose metrons kept getting smaller asthe universe grew larger. Eventudly, metrons
became smdl enough for matter to come into existence, as a consequence of the fluctuations of
metrons after along time of expangon. Suddenly they could form cydlic exchanges of maximaand
minima of metronic compresson. They aso were large enough that the corresponding energy to form
such cydlic fluxes was high. These processes may have occurred some 15-20 billion (10°) years ago,
at which time matter was created throughout the cosmic volume. Hence, according to Heim, matter
did not originate very soon after a big bang explosion but more uniformly in scattered “fire-cracker”
like bursts of galactic proportions. It could be possible that the observed gamma-burstswhich
happened in very early times of the cosmos may be these creation processes.

4. Hem’'sWorldselector Equations and its Solutions

Equation (39) can written as elgenva ue equation according to (14)

gl 610
Ké%g(mgnzlp(k,m) 8 Gn (43)

with the ,structur e selector” K(m)IO . For (43) there exists a metronic function space in generd
Hilbert space, and the | -values describe metrical steps of structure which must be interpreted as
sructura condensations. The energy in the condensation steps| are summed up by the energetic
states of the partial structures, expressed by the condensor signaturesinthe | ().
Equatlon _(43) expressed by the sdlector L™, .

L[ 1= O meansthat the wor ldselector L sdlects from possible fundamenta sdectors those
selectors which can exist asworld structures in such away, that the influence from L leads to anull
selector of degree 4. the “wor |dselector equation®.

Lm o K™ -1 (k,m)” ( )=*D (44)

Forming the trace of equation (44) yieddsfort ® O, reducing the polymetry to gk = K mKknm, and Rs
® R, thefield equations (1). The number of equations is6* = 1296 (according to i,k,m,p and 6
dimensons).

The worldsel ector-equation
éi u

gdu_l Ak, 1) gdu (45)
i.e
geagi U_ éiu elu()esu éi u()eSLD (kl) (46)
S T S R b

was solved by Heim (1983) for the eigenvaues| , (k,l) . To become alittle bit familiar with
cdculations of that kind, some hints on the steps will be given.
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Setting k =m in (46) yieds

& eéiu elu elu()eSu elu()eSLD

éiu
Egmil” Pan "8 G Gl el MmO

éi U
Forming the corresponding expression for |, (m,m) a E and adding up (46) yields
g"“u

I (rn,I)éi l:J+ I (mm)(i:‘i l:J—O (48)
"0 1 G
Subgtituting the eigenvaue ratio
__L(mm)
am = I_(ml) (49)
in (46)
‘n oel U a8, 8,d,08 U/ \ésu éiy
d - N - &, 0=1.(kDa (50)
Ay gdlfl gam ay k|ﬂg<|u( )8<|lfl gdlfl
or with the abbreviations
a(k|) :% b(k|) :@Bam _ amsak O (51)
" K " Qdy auay g
S ) M) _ 8 nk) g
akl=aa,’ , b, =ab, , Ikh=al,k,l (52)
m=1 m=1 m=1
éiu él 0, \ésu éi U
a(khd -d,)ia,.q+ba, al e, a=1kDa,q (53)
(o003 - ch): gy~ 5” g )gaf = (<D
and further conversons with the “condensor-aggr egate”
™) éin
=——2a 1 S
and the abbreviations
|dK| o, _
akI dj (k I) 1 gl amqn _d\lkl (55)
+ + c(’:l 1
Ly="1(M)N, , Ng=eqmn, m=£s';}1as( )., & =200 g (56)
one gets the firs metron integrd (with the integration congtant Cy ):
(E } ykl)Lk|+1yk||_k|-1 — 2-2Lk| Ck| e—|k|m (57)
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| « adgebracaly given by the components|  (k,1). y « correspond to correlations of components
of in discrete point spectralying in metrical steps of condensations.

Extrema y « ; n =1, reachable with:
(I ki ;n)extr:a +|B y (58)
since then the exponent is zero:

e?e® =e?(cosB-isina) forcosR=0andsSnR=0
The imaginary series of metron numbers permitsin principle 4 egenvadue spectra

R® = i§(2n+ +1) , B =+pn (59)

Only Im (I « N) leads to eigenvauesin discrete point spectra.

This means that the existence of imaginary world coordinates x4,Xs,Xs provides metrica steps of
condensations as steps in the projection in R; and a physica events.

Components of the fundamental selector g« derivable from (54) :

Jdélu . d 1 g 1
y.=a g=9"a [«]=7g"a (dg. +dg.- dg.)= ;o (2w - dg) (60

k,I=1 k=1

From that follows the 2. metron integra (with the integration congtant A))

S & 0 _
d g, = Aexped 6/, d, -, with ¢'b™ =21 (k1) (61)
k,1=1

k=1
Extrema of the hermetric componentsof ¢ coincide with eigenvaues of the linear
condensor aggregatesy i in (59). Extrema of the hermetric components of the fundamental selector
d (asturning regions) with minimaof they y: (Fig. 3)

a9 @ =0, Y =E (62)
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g
E

Fig. 3 Corrdations of 2-dimensiona projections (condensations) on 3 mutualy perpendicular walls due
to the compression of aflexible cube in different directions

5. Geometrical Structures of Elementary Particles, Photons, and Gravitons

By approximations from few to many metronsin (57) there result with respect to R; four different
ranges of validity of the metrica components of the fundamental condensor.

1. “Metronic range‘: number of metronslow, | ymn» Lyt O.
2. Range of high number of metrons, | ymn» L » 0. From (57) follows

Y » [E+ Cqexp(-l « m]™ (63)
(with m=a +if, a:«/t_és ( iB:«/t_é’l6 ( x)
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3. “Infinitesma range”, number of metrons N® & andt® 0. Action of sdlectorswill be the
fidd function Y, N ® Yy k|(XS)1q

Y » [1+exp(-l g iy)]™ (64)

3
Where y= 4/r2- 1% withr2= 8 x2 and r?=x2 +x2 +x’.
k=1

4. “Macroscopic range’ , the fundamenta condensor exponentidly approximates a constant vaue
y =(1+ce?" )", for r2»r?2 (65)

The physica meaning of the hermetry formsa, b, ¢, d of the world structure in the single ranges of
validity now can be investigated.

4.1 Gravitons

In the second range of vadidity and for the hermetry forma® (Xs, Xe),
with k=5and 6 and

me i [( )5+()6],itikamzland mMN® r , with r2=xg2+ Xg?

Writing the eigenvaue ratios s and t according to (45)

elu_giu and éi téi u Using the abbreviation y' ¢l l‘Jn
A 0= SB (] & g=ta g - igion y' =4
&sll” el s6y &6y &5(

thanwith | 1 =1 ¢(5,5) and| , =1 ,(6,6) and afactor a which isconstrued from sand t (by Eq.
(49)) one gets:

ély‘=(0t-80k);y‘-%y‘y6 (66)
tlzy‘=(0L-t0L):y‘-%yiy5 (67)

These are 4 metron differentidlsfori =5 and i = 6 . With the abbreviations| = 4 ; +1tl , and
Yy =Y s5+Y0neobtans

ly =-[ (t- 9d +(s- 1d, ];y-%yz (69)

Inthe 3. range of vdidity, thereisy ® | * andj ® aj '/a. With | (xs,%s) =] (x) follows

i+j2:_|j ,With i—i+i

dx dx dx, dx, (69)
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This equation can be interpreted as metrica actions which will appear as gravitons when they
intersect with space-time R..

5.2 Photons

di
Invedtigating the hermetry form b © (x,) yidds agate function y = é . Inthe 3. range of vdidity

the eigenvaues| fulfil the wave equation
. oa@dcy
Y+, 5Y =0 (70)
which characterizes the propagation law of eectro-magnetic waves or photons.

5.3 Hintsto Geometric Origin of Elementary Particle M asses

3
An andysis of the hermetry form c© (Xq, Xo,Xs, Xs.Xe) , With r* = X2 +xZ, and r2=Q x;

k=1
(m=y2=r2-r?, from (57) one obtains

RY=ly"y= %(Zm +1) (67)
or L' (F ) = = %(Znrr +1) (68)

Forming the eigenvaue rdios
le(r) _2n+1 1
1i(r) 2n +1 r

(69)

yields a connection between R; and coordinates Xs, Xs intheranger <r by systems of
quantum numbersn and n

r=wandr=v
VO, (10

dy2=dr2-dr2=(F2 - r?)dt2 = wzgi-

with R=v/w :

y=fl- B2dt=r.1- R +¢y 8 dt, (72)

1- R’

For 1-[¥ > 0 it isimpossible to reach a geodesic zero-line in the 3. range of vdidity. These hermetry
types mark particles. The eigenvaues| , are quantum steps of ponderable matter.
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The hermetry form c is characterised by 3 specid lengthsin Rs:
P1: agravitationa wave radius

P2: a matter waveength,

P3: agravitaiond wavelength

Therefore, there are three possibilities to interpret (k,l) = %: combinations (P1,P2), (P1,P3) and

(P2,P3) , where the numbers stay for the 3 possihilities.
h
de Broglie-gravitation wavelength L = ey = 2D for thefidd mass of gravitation

mp
m=m-m= égzr— (were my = nucleon mass in the distance = radius of nucleus
0
(P2)° o=y =5 ) 72
727 2me
(P3)° p=t =1 (73)
== _

The gravitation wave radius follows from the extended gravitation law by Heim with the potentia

LIRS
i =20 5) (74)

from which follows (P © T m +ney
29 g?’
With (69) one obtains

— 2nr +1 2 2
r= 2n, +11/x5 +Xg (75)

n and n describe the course of the metronic eigenvaluesin the range 0 #: r2 < r 2(xs,Xs), were n <
n . For Xs= 0 onegetsr = x5 and from (75):
(76)

I(2n+1- 1)) = £2f (n,])

(I'=n - n=n - n any whole number)

The andyssof (k1) showsthat only (2,3) yields ared mass spectrum, since only in this case the
vauesfor dl quantum numbers n & O arerea numbers:

23) =r—5=%%=2f(n,l) 77

For n=0theremust be m=0. Thisyiddsfor/ =1 the spectrum of masses:

_, [@ 4
) ‘Zg -1 (78)

The exisgence of imaginary coordinates causes in R; the matter wavelength (P2). The xs -action as
gravitationd field wavedength (P3) describes the boundary of the attractive gravitation fidd. The c-
hermetry form causes neutro-particles.
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The solution of the totd Rs -hermetry d isvery amilar the formaism of the c-hermetry,

From the d-structure a structure is generated which fulfils an oscillation law and which propageates
with light velocity in R;. The hermetry form d can be interpreted as a pace-condensation which asa
consequence of the condensation of the time dimension in that condensation process is coupled to an
electromagnetic fidd. These structures are electrically charged particles, which by interactions can
exchange photons.

5.4 Elementary Charge and Finestructure Constant

For neutral the chargeiszero: g=0in:

m(ng =m(n) hy with h, =—F——— (79)

h is the consequence of an extremd principle, by which m(n,g) tends to take on the lowest possible
vaues.

There mugt exis aminima chargefield €* , for which with the constants of nature, influence e, and

induction m, i.e. the eectromagnetic wave resstance of vacuum R = Jg and 7, it follows

3 ’h
etZi-E ? (80)

For g = 1 there exists areduced charge fidld e . Theratio of the corresponding energies of d-terms
to the complementary c-termsis.

E(D _ag & _mnd) _

E(n) get g mn) h, (81)
: R I
with h =h= 4+p° (82)

Reduced charge: & =€,,/h
Further componente; = €, - e , and 2e, = e, +e . From thisfollowsthe electric elementary

charge:
Il F_ 3 |23n
et_2 Q+QN—2€+_ 2_i4p2 R ’ (83)
with J=h+2/h+1, (84)

If in the quantum- el ectromagnetic representation of the Sommerfeld finestructure constant a’
e, 2 will be substituted with (83) one gets

a=—>_3 | Va =137,038 (85)
(2p)

Inthisgpproximation a’ deviates by 0,015%, from the empiricd vaue; it will be corrected later on.
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The terms in the spectrum of inertial masses m(n,q) follow each other so densdly, that (79) isa
pseudo-continuum. It contains al possible photon field masses, which is superposed by a discrete
spectrum of ponderable c- and d-terms.

5.5 Separation of Discrete Point Spectra from the Pseudo-Continuum

IfinanRs k =6 - r % O coordinates are antihermetric (pseudo-eudlidic) whereasr are coordinates
hermitic, one gets.

S ¢ig(nm) -

1= G = L, =0 o
in(86) is

[sEl] = 1/§i9ng(pq) +iqggpq) - iq (pa) (87)

(pa) ea, g il a, ki a 9

d.gi™ =%d9é."‘” - %dgé."‘” =d.g\f? (88)
and

dgii¥ =0 (89)

The antihermitic components g form arotation field

g.‘."f”;nzs(%dg“’“’ ' %dgé.”‘“): nch* = %(ROT F&%  (90)

kI

that causes a spin structure which superposes space. The components of that spinfield selector act as
components which ,,activate afield*. Asaconsequence of thisfied activation the non-hermitic
fundamenta condensors vanish:

c
gi uld) _&d g

&ifrm) ~ &l = o

The hermitic parts g , which are not affected by the spinfield sdlector, determine the

K+ ?

condensation steps depending on the hermetric or antihermetric behaviour of the coordinates:

1 c
g‘kf’j> =t—an - ) (92)
6. Fluctonsand Protosmplexes as Dynamical Structuresin Elementary Particles
In the composition field Q(X) (x =ab,c,d) there exists no antihermetric vector -(or selector-) part

contrary to the partia structures g .
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The condensation structure'y ; of a system depends on the inner corrdations Q' respectively on the
ol 6
tempora course of the structure of dl coupling-extrema g(‘;', , and Q &mg The maximum of

sructure deformation y (™ = 1 coincides with the minimum of interndl correlations

I I
Q ?‘mn; gﬁmg These correspondence maxima exchange periodicaly in atemporal osillation

process via the corrdation minima. There come up ,, structure fluxes*. Only if contra: and basis-
signatures of condensors are different, structure fluxes occur. If they are equd then Satic filds are
generated which appear in quantum steps and cover in structure fluxes. In the case of ahermetry (i.e
., ) only two coupling structures

egnu e”llu é<11u ély
0 &1 &11U gllu

exigt, becauseof m=n=k= =1
With the possible combinations of theindicesk, | , m for the composition field (j(x) (with the

ol o
hermetry forms x = a, b, ¢, d) severa coupling sdlectors Q Snmg as extrema can be summarised

eech in a coupling-group. The coupling-groups stay in interreations with each other. There exist

hermetric and antihermetric condensor-bridges between pairs of coupling-groups, if in the two

¢
_— &l u : ,
groupsidentical condensorsy i ~ %Q are located. Antihermetric condensors form condensor
a

sinks, hermetric condensors form condensor sources. Condensor sinks cause couplings of partia
Structures g, in the composition fields g, -

For the b and c-hermetry because of (g g" - gmd™): 6~ 6 - 6 =30 coupling Structures are
possible. (Fig. 4)

Connecting the same condensors of the sources and of the sinks in the 6 groups, condensor-bridges
of primary (+) and secondary kind (-) will result. With the condensation forms

a° (X,Xe) “1°° (X5,%)
b © (X6,Xe)(Xa), 12" 0 (%) (93)
CO (Xs,X6)(X1,X2,%3),  “3“ O (X1,X2,X3), (a="“2"or“3")

(For the sake of brevity we shortly write a number with quotation marks. Insde condensor symbols
there the corresponding numbers appear).

The possible condensors are, for instance
c

u o érlu éllu ¢élly élL iy  ély (o)
U ' - A0 & .0
ém i &mi &al &al & ER &l
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6 coupling-groups can be integrated:
Cle° (“1%), C2° (a), C3° ((“1*a)), C4° (“1“a), Cb° (“1“(“1*a)), C6° (a(“1*a))
(for instance ((1a)) = g@

Setting a = 2" the condensorsfrom §,,, coming up. For a =“3" they consist from g, .

= T (ST
k(La) = K, 4475 Ky 53¢ A
K(r!j':"}l * ]'{1- ol H.‘r:- &Y —
K (Ta)y = Koo it -l'f..—‘_ 3‘1:._ (4,- 6 =(&-., )4
H {;q}l r le -TI L3 HS ‘
&'r = I?"{Kj'f_‘} KJ-'JJ-I G'-: :Qi" Ird' 11— H-L.; ’ "{4."5 ' kl‘-\r }
G =@, [(1,6)(2,5003%) = (45) (.8 5.¢]] Qy =@ (KT —= k7)),
{h_: 0, (123> ’*’-.'f,"fg:,"‘-'-r.l ) G-q- E {2‘!'{"{,{;."‘ “'f.,:f Kig — &, 5_4"}

Fig. 4 Six coupling groups with condensor bridges which exchange maxima and minima of
condensations in a neutral particle.
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The analysis of the space-time condensations d is much more intricate Sncein @(d) dlofthe?*-9=

72 condensors make up coupling condensors. There are 18 different coupling-groups for the
coupling extrema. All of the condensor-bridges form oomplicated systems of networks.
. ada(l ému
The coupling maximawhich are defined by d Q' 8 =0and 8<I =y, =0 aeincuded inthe
definition range 1 ") ;n_° N_ inwhich lattice- and hyperselectors become proportional (flat). n is
the minima number of deformed metrons, n. isthe maxima number. The condensor maximawhich
(m) —(m)

lay ininthe definitionrange | '} ;n- = N.. define space compressors T,y which maximaare the

maxima number of deformed metrons N.. . Each space compressor attempts to reach the deepest
level. Since the compressons- and condensation state in the compostion fied @(X) remans

independently of changes of the partid structures, the ranges N.. and N. must exchange themsdlvesin
ému
the sense of amovement of the condensation state é(l (g InRs . This oscillation process between
u

maxima and minima condensed metronsiis called by Heim a condensor flux
N (1) N (95)

For a condensor flux come possible, there must exist for the two signatures (kI ) and (mm)
antihermetric g - and gym)- which form aspin orientation, corresponding to (90). Thisis often the
case in the 4 hermetry forms. Each system of condensor sources and sinks can cause a condensor
flux. If in an exchange process the garting ate dways will be reached then the condensor flux is
cydlic, i.e. thetempora change of location of a hermetric condensor maximum is periodic.

¢ a0
Since there are 6 classes of hermetry formsb and ¢, thereare z = é_ n!gna = 1956 dtructure

isomorphic flux aggregates (which not al must be cyclic). The periodic circulation defines a spin.
The three partia structures k), K, K@, which form the fundamenta sdectorsgm and g,,, are

defined by condensations of the following coordinates according to (93).

With that 6 ground fluxes for the maxima of corrdations (+) and 6 for the minima (-) can deduced.
Each of these k fluxes, caled “fluctons®, is symbolised by [K]:

N [KI N¢ (x°ab,cd (96)

0 agg,, 0 eluélly
[*1°], for instance, means the correlation ge u- e gé.u
ek1 Lﬂ allgélg

correlations which form no fluctons iscdled a“sxratorf‘ by Hem:
c c ¢ c
[7] §33g ésq é’33@ égl;lo (“3“)
B B &3y &

and the additiond class of

www.MUFON-CES.org/docs/heimphysics.pdf page 25 of 50 illobrand_von_ludwiger@compuserve.com



The Physics of Burkhard Heim and its Applications to Space Propulsion by lllobrand von Ludwiger, M.Sc.

I
The condensors | qwith1# | # 3form metric condensations but no correations and therefore

[t eniy enid

('DID(D_

éL1y 20 _ o :
no ground fluxes. (1) ° ngH and (*2%)° %Zg are without corrdationsin d (for instance
+ u+

¢

élu
with guﬂ ) with the partia structures of its own hermetry forms, but exigslikein dl of the other

condensation types x and are sources of gravitationd fields.

The space condensations (“3*) cause ponderability. . The formsaand b do not contain (*3*) and

are imponderable. The symbolica dencotation in formula (96) means:
{) J g

Jéin ey e gyt

N[HN°(&JI%W R ThE expllm 8y,d)=e" ey @)
with
. 3
ykl :a-lcsgjgz((l- e"”)_l ! X:a,b,C,d, rn:Jt_é' ak( )k
u k=1

a=(‘1), b=(LW(2), c= (1))
d=(L)HC2)CF), k= (1), (2, (3), (1)9+('2)

For the specid flux [23] © [*2‘“3“]of the hermetry form d of charged particles follows

. _ oo €8 H@+@)} g1 *°
Na [23 Na =g {@+@)} é T oT® l;l , (98)
é a
. g H H 1 s u
with (1)° IJt—[( )5+ 6] - ° Iﬁ( )4 - 9° IJt_g )1+( )2 +( )3@
In the gpproximation r = !l@ﬂgl 'n anda>1 thedraton (“3) yiedsafield with decreased
exponentia with the disancer:
Yo =€v=¢e" (99)

The maxima and minima of flux classes cdls Heim “protosmplexes’ px = [+ K].

Pogtive condensor fluxes designate Satic fidds (so-called screen fields) +k = (+[1],[2],...,[5]), and
the negative ones are caled dynamic fluctons -k = (-[1],[2]....,[5])-

For the classes k = “-6" there exists no such screen fidd, sincein pg[-k] = Ng'[123]N4 dl the
structure units correlae. [-6] is caled the “world flucton®. Contrary to it no flucton exigts to the
graton [7]. All of the other 5 protosmplexes have in the concerning sub-spaces of R aflucton as
well as a screen fiddd which envelopsiit.
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Particles || x \ k 1] 2] [3] [4] [5] [6] [7] proto-

\ simplexes
gravitons a 1) p[1]° [+1].
photons b @ 2 1,2 p[123]°

[£123),
neutral c @) 13 3 p[14][7] ©
particles [£14],[+7]c
charged d (12 (13 (23) (123) (3 | p[123][4567]°
particles [+127]4,[+345]4
[-6]q
(%%) (%) (XX%Xs) || condensations
trans- time- space-
X X X inertiafield
X X X X chargefield
world straton
flucton

Table 1 Seven classes of fluctons as structure parts of the four kinds of matter field quanta (hermetry

formsa, b, c, d)

The ample protosmplexes have yet no physica properties. Therefore further couplings are required.
Severd ground flux aggregates are linked together by common structure units kr,, (so-caled

“conjunctors’), symbolised by

{xpt Yakn¥s {£q} ,

(100)

were p and q characterise different protosmplexes. The protosmplex pJ{1] has no conjunctor
between the two possible condensor fluxes, while py[123] of the photons is determined only by
correation conjunctives:.

[+ 1] Ya(ky)¥a [£3]p Ya(ko)¥a [£ 2]y ,

(101)

In neutral particles protosmplexes pd14],[7] act, which are coupled by a straton conjunctive ks and

acorreation conjunctive k;

[+ 1. % (k)% [£4]e Ya(ke¥ [+ 7T]e

(102)

In charged particles there are in addition two further conjunctives (because of the influence by [-6]

on +[127]:

Ya[+1]q Ya (k)% [£3)g Y2 (Ko)¥a [+2]a ¥a (K2)¥a [£5]c ¥a (Ka)¥a[+7]c Ya (Ka)¥a [£4]gq Y2 Ya ?/4|

(k1)
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ki
m

Each smplex {+p} causes a condensation state N = | { ) (a,, protosmplex charge*). The

correlation minima N. are dso maxima of the fundamenta condensations which are centres of
maxima acceleration actions. The number of sources of the accelerations corresponds to the number
of fundamental condensors which form no screen field.

The 1 %) are matter field quantawhich are caused by internal correlations and appear by

(m)
correspondences in externa ranges as interactions. In a protosmplex table the quditative physica
properties of the Sngle parts of systems of condensor fluxes cam be arranged.

Geometrical structures which reach into the transregions of our world (“trans’ regarding to space-
time) interact with photons and gravitons and cause actions, which depending on the experimenta
device can either be interpreted as waves (which can interfere) or as particles (which can transfer
momentum). No electromagnetic radiation (b) can be consdered as a state change of space.

7. The Sourcesof Inertiain Heim’s Theory

Since the work by Rueda, Haisch and Puthoff (1994) most physicists are convinced that inertia must
have aloca cause and is not generated viaMach's principle.

For movements of bodies in Rs the metronic geodesic equation holds

¢ +a.q. - CC =0, (104)
akl)

were C' are the components of alattice selector according to (27) and a dot means time derivation.
For each dlement (kI ) from g ageodetic reference system Ay = Aq k) can be found, rdlaiveto
whichin C' = 0. (For each other element the geodesy requirement from § by A does not hold).
If § condsts of severa structure units (a,b,c,d), then the condensations can not be transformed
away. Only the condensations, respectively hermetry form, a, consst of only one single structure unit
respectively lattice core °k;) . Relative to asystem Ay al actionswhich are based on gy can be
transformed away. That is the reason why the gravitation gppears as no red force, athough the
source of gravitation remains conserved further on. This can be explained only by the condensations
of the dasses b, ¢, and d. (If only linear transformations are dlowed, then dso the gravitationa field
can no more be transformed away).

All hermetry forms have to behave inertid againgt changes of movements. The hermetry forms
congst of gructure compressons in subspaces with following coordinates:

a(gravitons) in (xs,%s) © [1],

¢ (photons) in (x)) =t° [2] andin (x,Xe) ° [1],

c (neutrd particles) in (x1,%2,%3) = Rs © [3] andin (Xs,%s) © [1], and
d (charged particles) in dl coordinates of Rs , i.e.in[1], [2] and [3]
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®
énu
The condensors Sma (withn=[1], [2], [3]) which are determined by a single hermetry form are
a
free of corrdations. They form no sructure fluxes but fields of quantized space compressions. The

hermetry forms ¢ and d are escorted by real condensors of the type n=[3]

and therefore they are ponderable, contrary to aand b. Since al hermetry forma contain the
¢

énu
condensor Smg al hermetry forms are sources of gravitationa fields. This condensor gppearsin
a

each projection into R; as a gravitative field structure of space.

The cause of inertia can deduced from the worldselector equation. If (48) is multiplied by
C*C'C™ and summed up over g = 6 hermetric coordinates, one gets

& éiu IUésu éi véso.

éiu. . .
k,Da c'cm = A CCC ckc'cm =
(ki Dgqg’ Aami™ a«u +9@<muekﬁ<lu

~

G d(CrC7) v g:mu d(c cm)+gk|Lp d,(CiCh - ¢ qngdua d,(C5C') -

@

- S - S =
e &g &My o
gi o™
With the geodesy formula (104) and the considering that here not the polymetric term 84“ -+ is
k)

used but the compositiveterm [(] it follow s:

'i \. . . . - . . — —_ o . m——t_
|m(k,|)§d§ckc'cm =& _(KC"=-ET (KT *=-EC™

(106)

with €' * 0Oand [k.] 1 0. Thereforethe product | C C* =0 must be zero to fulfil (105). Since

dsol t 0and C 't 0 the vanishing can be reached only by orthogondlity of the vectors: | - ol
Sincethe Gy = ak( )k are the components of the lattice sdector of the empty world, thetime
derivativeis

- 3

C;n® a x =Y(q), (107)

where
Y(@) =Y(6)=v+iw, (W? =c2+ & +h?)

isthe complex world velocity in Rs with which the universe expands, when e = xs and h = x5 .

A movement of the condensations in spacewith V1 0 actsin such away, that the vectors of
compositive condensation steps | and | ) must newly orient themsdlves, which means a.complex

(m)

rotation in Rs which depends on v . The new positioning takes places during the duration of the
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actionof V1 0 and generates aresistance againgt the violation of orthogondity, which appears as
inertiafor dl sructure unitsin the same way.

For theintegra | -terms (metterfield quanta), which come up by interna correlaions and
interactions act to the extern, inertiaand gravitation are equivaent. But for the matterfidd quantawith
theinterna partia structures | &) thereiis no equivaence any more.

(m)
Inertiais aconsequence of the expansion of the universe. Gravitation is aforce field which is caused
by the condensor with the hermetry form a

8. Mass Spectrum of Elementary Particles

8.1 Way of Deduction

The | &) assign to each protosimplex (£p)x an action of inertiaas mass. They define metrical

(m)

condensation steps by the measure of curvature e of the subspace V. of the Rs (r = number of

hermetric coordinaes): e= | " )| :
I
(m)
The radii of the condensation steps are r, = n e, . The cyclic condensor flux, i.e. the spin, assignsto
each compositive condensation an eigenfrequency f, which definesthewave length | *, respectively

the diameter of the aggregate , with the rotation velocity u = condt.

Condensor maxima N, define space compressors r ). Theinternd mass m of condensationsis

(m)
proportiona to the space compressor. The frequency of the cyclic flux increases because of the
compressonisostasy. Itis m~f~1/1" orl’ =h/cm, i.e thelarger the mass, the smdler the
range in which structure condensations appear.

Theflux velocity in the photonsisv =f | '= c¢. For the imaginary condensation type a, (gravitons),
thereisu=w>c, snce W =X, + X + % =c2+e&2+h2, and &€+h2> 0.

Theimaginary part of the world velocity w is identica with the general cosmologica expansion.
According to the compressor isostasy the product of aggregate diameter |’ and the inertid massis
congtant. If | ¢’ Sgnifiesthe unit condensation one obtains

h
M = M ¢ =const, where M= CE

is the condensor congtant of mass spectrum of the hermetry forms ¢ and d. The ration of the
aggregate diametersis

lew _M_ [2n-1 1 :

_ P
R i

(108)

3 |

I 0

(e = dlementary charge)
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For each flux class k there are k! structure isomeriesto which it gives a least one specid mirror-
symmetrica aggregate, and there are (%) different flux aggregates:

s  abo
Z=
k=

klc. + =1956
) 8kra

This number z isreduced, if one requiresthat only flux aggregates shdl count which exist for a pecid
minimum time. There exigs aterm-selector T, which carries out a selection of ponderable masse
terms M of discrete spectrum of the ¢- and d-condensations, according to

T;m(c,d) = M(c,d). (109)

M(c,d) are the possible terms. Only terms with adigtinct life time are comparable with empirica
elementary particles. In M(c,d) al four partia structures of each x-hermetry overlay, which again are
formed from protosmplexes (xp)x by conjunctor laws.

An dement [K] in (+p), causes acondensation state | {,) , which establishes the inertia principle

I &9 " Y, with the complex world-velodity Y = v +iw . A protosimplex-charge N isin each case

amultiple of aunit condensation | (k). Itis

L) =N L) Y, Lok)=1%) (110)
N = N

— (m)

The lower limits of the partid structures ¢ and d bear the protosmplex chargesN = 1.
The term M(c,d) consist of components M, of protosimplexes (+p)x of Ms the spin configuration,
and of the part of apossible chargefield M :

M =M, + Mg+ M, (111)

According to the worldsdlector equation

r LG =18 G-y (12

(m)

the energy density sdector V\/((k',";) can be expressed by a metronic derivation dy =d/dV of the mass
selector :
WY ~dv Mgy ~ 150 G (113)

(kl') (kl) m

and the derivation of this energy selector is proportiond to the selector of changes P(,El”‘;) :

dv={1 m Gi} ~m Ry (114)
with
. 1 ch
m=4ma,, m= —p3/3mg, /5 , (115)
0
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1 -1
a,= %[1- 1/31+B)re(1- VB)] (116)
h=4%p*/(p*+1), ©=1[m], a.=ha,. (117)

The selector Py") condstsof aredl Ay and animaginary part Fy;"):

PN = ALY +i R, (118)

Theredl part A,]") yields static mass values. Theimaginary part F,;" describes bandwidths,

repectively life times, of the massterms M(c,d). These life times were calculated by Heim only for
the ground states of elementary particles and not yet for excited ates (resonances). The mass
spectrum of elementary particles can be deduced with the following formula:

ddy M ~ A{d(1)E, )}~ AmR) = m ALY (119)

The theoreticd vaues are in excdlent agreement with measured values. Additiondly there gppear
three pairs of neutrinos with small masses and a neutra eectron. The inertia of eementary particles
consst of 4 zones with differently degrees of steps of condensation, respectively dendties. The dense
zones (two in mesons and three in baryons) can be interpreted as quarks, snce high energetic
particleswill be scattered by them. (Tab. 2, Tab. 3aand b, Tab. 4)

www.MUFON-CES.org/docs/heimphysics.pdf page 32 of 50 illobrand_von_ludwiger@compuserve.com



The Physics of Burkhard Heim and its Applications to Space Propulsion by lllobrand von Ludwiger, M.Sc.

' _qT_ & - E 'l _:-I[I'.
" Part, "k‘lln-' 3 ti y e T P Q l €qy ec | 28 |
oot - 0 i
n 1 Jawe ]2z |ar | e | o 0 o Jo | o
K 1 Jar | 2s |50 | 2 1 0 5 T s
K- Wil ENE 0 0 B T
e l 1 0 o- |- o o | 1 1 [-1 ] o l 0
e 1 0 -1 o |2 1 1 0 o | 0
M 1 | 6 11 6 1 1 -1 0 |.1
* . I
i 1 |12 ] 9 2 3 2 0 1 o] o
x 1 | 12 i | 6 4 2. 0 0 o | 0
0 ] o | -1 I
k. .
0 3y | B E
1 L | o § o
| 1 0 0 0
1 1 -1
[ 1

[ 5]
ot
o =

2%}
—
et

el
W
[X

ol

ol
il

Wi Lo
I—'—————__ —
=
=]

e, — — —— — ———
ol
ol

= = o
= = =
[+ ]

+ - -p e
W Y % D S
ek _nJ__.;—.dq =3
v ool | 3] s
5 Roge Lin § o

s
L }!1__]-5 -3 I 1
[+15 1

2 i =24 ! =31 il —'."M

| —
=]

i
1
= =
o o !
A

o

L

i
=]

Table 2 Quantum numbers of possible ground states, N =0
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Theoretical Values
elementary charge: e, = +1,602188. 10~""[4s]
finestructure constante: & = 1/137,03596147 .
Quantum Numbers of Invariante Ground States

name of particle: quantum numbers (BPQ«x)eCleg,)

n:(0000)0(0) €,:(0110)0(0) c':[l_]ll.[l}ﬂ{—l] ponnno(-1)
K9:(0101)1(0) K*:(0101)1{+1) =":(0200)0(0) x%:(0200)0(+ 1)
A:(1010)=1{0) 2-:(1030)=3(~1) p:(1110)0(+1) n:(1110)0(0)
2. (1111)=2(0) S-:(1111)=2(=1) Z*:(1210)=1{+1)
2:(1210)=1(0) E-:(1210)=1(=1) o0*:(1310)-2(+1)
&:(1310)=2(0) o :(1310)-2(-1) o= ~:(1310)-2(-2)

4+ +:(1330)0(+2) 4*:(1330)0(+1) 4°:(1330)0(0)
A-:(1330)0( 1)

Invariante masses of ground patterns with description of the configurations-zone parameters

name of particles: (7. 7y, ny, n,) M (N=0) in MeV
n(18.22.17,16) 548.8072  ¢,(0.0,0,0) 0,5068833
€~(0,0,0,0)0,5110034 - (11,6,11,6) 1056595
K°(18,5.5.2)497.6736 K*(17.26,30,18)493,6675
7°(12,3,6.4) 1349627 =%(12,9,2,3) 139,5670
A(1L30.=11)1115601 Q7(44.-2,15)1672,375
pl0,0,0,0)938.2797 ~n(0,0,-2,17)939,5731
=9(2,6,-1,6)1314,784 =-(2,7,-17,1) 1321,315
I*(2,-7.-129)1189.357 Z%2,-7,—14,-2) 1192.447
I=(2.—6,—-5.—5)1197,315 o*(4,—15,—23,—1) 1540,245
(4. —14,-16,—10) 1549.661 o~(4,—20,-20,3) 1531,420
o~ ~(4,-60,—-10) 1534,580 4**(2,1,5,1)1230,878
A*(2,—1,-22,—-4)1230,183
A%2,-2,0,-9)1231,233  47(2,-1,-1,-9) 1235966

Boundaries of Resonances

n:35354,49(2488) ep e” sates which.can not be to exited
u~:25217,25(9056) K°:201411,6(15039) K*:192657,0(13718)
a®:102261,2(12106) xt:107063,5(8434) A:64007,70(1095)

0-:107015,0(2357) p:123420,8(2636) n:123916,1(2896)
=0.193135,4(13474) =":192248,1(14879) I+:286615,8(3198)
59.287486,5(3528) Z~:297682,6(3280) o*:592729.1 (4011)
o:614125,6(4523) o0~ :592729,1(4036) o~ ~:607341,4(3723)
4+ +-454169.4(4996) 4*:441567,5(5371) 4°:442931.2(5946)
A~ :456386,6(5496)

Table 3a: Mass values from Heim's formula, calculated by Dr. H.D. Schulz (DESY, Hamburg) on July
26", 1982
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Resonances of mesons M, (N) in MeV Resonances ob baryons in MeV

T - states:; .

(* = measured value taken as average value) A v S
4

782.3705(2) 956.8302(6) 956.8302(6)° 981,0233(9)" 1404.871(3]  1523,089(4)

1019,537(12) 1196,644(21) 1267,802(35) 1282.662(36) .

1267.725(37) 1426984(56) 1447,565(57) 1518,788(62) £ - states!

1534,019(71) 1670,578(70) 1671,906(84) 1689.793(85) 1531,807(2) 1826,918(15) 2024.966(42)

|858,039(108) 2024,828(130) 2979,308(235) 3097,033(244) . |

3413.057(279) 3510,516(285) 3549,922(287)* 3563.035(266)* E - states:

1686,592(307) 3774,142(317) 4039.635(333) 4153.663(355)° 1535.251(2) 1827.252(14) 2024.255(43)
4163,07T1{356)* 4414,214(373) 9452,464(213)° 9468.B45(814)°
10024,11(838) 10254,49(845) 10267.12(880) L - states:

E*11381.950(2) Z°:1381.446(2) Z-:1387.391(2)

j - states: T | 783,430{2) For bosons there exist only the probabilities e(Z):

KI.I P - 1.- q g ﬂ

P MZ)P=2, q=0, W) P=1, q=0and
£01,3944(2) 1347.255(22)" 1354,072(23)" 1406,339(28) BW) P=2, q=1
1417.076(29)* 1431.685(30)* 1769.525(90) 17793 14(76] . .

. 103) 2006,329{116 : —
2060.511(140)  D%:1863,641(103) AN Possible ( - values for the cases: a: 8323 494(726)
B®:5275,751(591)
b:8321.375(2224) :83120,636(1025) J-8322.912(961)

K’ - states e:B320,069(1380) (8321 E49(932)
£92916(2) 1350,302{18) 14032 S5(22) 1419.573(23)* i : )
1430,986(24)* 1767.353(64) 1782,046(80) 2065.257(105) Possible mass values of W° and £ for the cases:
D*:1860.265(90) 2008041(116)* 2012.455(117)° of W):8081027(6815)  B{W):80815.37(6823)
B*:5166.139(582) al Z):92901 B5{E091) B[ Z):92901,28(11365)

n” - states: =
Meutrino masses of the as (reee neutrino radiation
TT6,49322) 1230 172(7) 1305, 184(8) 1585481(32)
1684, 157(42) 1694, 819(43) 3ITT0.438(516) 4036 228(548)
4157,434(598)* 4161,781(599)* 4415,980{(634)

in By possible neutrino states

x name of neutring: m to vy in [eV] otherwise in [keV]
- siates; -

b — . e
vei2 003 w203 r,',l,{ﬂ)ﬁ v{gu]:j__".?_'p-ﬁ'.fj

775,2314(2) 1239.816(7) 1318.468(8) 1587.855(27) v 11,2ZBTE] v :1 441793
- # xi e

I685,825(33) 1691,956(34) 4030,651(371) 4158,838(405)
9919, 214(1112) 10023.80(1088) 10256,06(1147)
1027525(114%9) 10371.00{1155]

10375,75(1156)

Table 3b: Mass values from Heim's formula, calculated by Dr. H.D. Schulz (DESY, Hamburg) on July
26", 1982

www.MUFON-CES.org/docs/heimphysics.pdf page 35 of 50 illobrand_von_ludwiger@compuserve.com



The Physics of Burkhard Heim and its Applications to Space Propulsion by lllobrand von Ludwiger, M.Sc.

S ¥ (N = 0) masses inMeV_| £ ()9 18y (wrddm)77

n,n L :?955.9051'!557 545.7955'-3-??{:- - 6,1-10~* .

"W 8 B857,95766762 tér;mm S

X, o K, | | s332,36787760 497,75763603 _|-4,8:107% g

o . T 56 70291458 | * o,51100406 J-7.8 2076 ¢

Py 7 38,51341629 0,51802856 — -

F, | 2830.28173706 | 105,65997056 | 6,707 0

n o |3514.¢65E'Hll}0 139,57872563 |-2 10 o |

3 3419,18887376 134,9764675¢ |  102]

A K 682797671291 11 a4 0

S Tk F;.nlj?,ﬁznljjg_;: -2,7 204 i o |

P+ D 1479256448662 938, 25920090 107 | 0

B s ams _l 14828, 61093630 939,55269997 0 0

Sam. 189098,73584190  [1321,24647590 |-2,7.10%* | 0

=, 2, 18990,00824364  [1314,66747907 I:,-;-m“ I

L, . I_ Hlalu.nnsagz: 118 ‘ I_? aith ) 0

I T 18179, 60316399 lﬁ%ﬁ%ﬁ_-ﬁf%ﬁfﬂ S

:t . E |1ﬂlﬂa.3c-339551 1197,31639333 E-_’a 10~ 1{ 0

i B |15091.94655245 123000467043 | - i -

i o, v o_ :115467.563!32624 _51236.00115592 r - =]

o Ty | |m5m.94152955 f235,99369113 H - =

o 0, 8448,52307770 _I12}1.2043519T H = ] -

. % | —  lo.oo00393:293 | - =
¥y T, I _ |5 376055020207 | - e
HJF’JE.{?,?'II; l 2 |4.eam9ma 107 l - ”

:.__h . T, — fis.a0m1250 203 — |

Table 4: Calculated masses of ground states according to Heim' s theory
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8.2 Unification of Quantum Theory with Metron Geometry

Since the operators C, in the eigenva ue equations (14) are strongly non-lineer j P cannot be
interpreted as a probability field and the solutions of (14) cannot superpose. Therefore, in the metron
theory there exists no probability field and yet no unification with quantum theory.

Supposing thet, at least for amoment, an operator C,’ exists, which superposes G, , then alinear
operator C,'" = C, +C,’ can be found. Only for C, there exist geometrical symmetries, which will let
the specid @genvauesof | (k,m) in (14) to be zero. With the existence of the linear operator C,”’

al of the 64 eigenvaues and energy denstiesin (15) are 0. Thel ()] Pkm

® Ts(withr,s=1,...,8) define aRs. If the hermetry form of the x;,xg - coordinatesis interpreted as
aprobability fied k@, (x7,xs) the quantization can be unified with the half-classic structure theory.

From adimension law Droescher and Heim (1996) could deduce that a 12-dimensiond hyperspace
Ri> mugt exig (but no higher-dimensiond one). According to Heilm processes in the dimensions
X7,....X12 Influence physicd eventsin Rs. Set theoreticd andyses show that the in physical space Rs
projecting structures of the hyperspaces Gu(Xo,...,X12) appear as superposition and interference
capable probability amplitudes, and cause the phenomena of indeterministic quantum theory.

With methods of the abstract set theory for the Starting state of universe (symmetry bregking at t = 0)
one can deduced an agebraic structured primeva set conssting of pure numbers, which are
probabilitiesfor dl possble interactions. Therefore, al of the observable and further yet unknown
interaction constant can determined as pure numbers.

9. Possible Waysto Generate Gravitational Fields and Gravitational Waves

9.1 Theoretical Possbility to Generate Gravitons from Neutrons
c ¢

In al condensor types there appear (1) = gL 13 or %u which as projections into space behave as

gravitaiond fidds. The fluctons {4} and {5} in the protosmplex p[123][4567] are responsible for
the coupling of an dectromagnetic fidld onto maiter. The flucton {4} in charged particles under
gpecia conditions (accelerations) can separated from them as photons. Heim assumes thet in the
same way gravitons can be separated from neutra particles by acceleration. The specia property of
(Xs,X%s) Streams as organising coordinates requires an highly organised structure for neutra particles, if
fluctons{1} can separated from them. The same condition aso holds for a separation processin
photons.

Investigations were carried out to find whether the required organisation level of neutron packingsin

cores in the Trans-Uranium with an order number of 115 could fulfil that condition, Sincein this case
the interna core shdl is complemented in a highly organised structure.
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9.2 The Generation of Acceleration Field

In Helm' s theory there exists a 6-dimensiond dectromagnetic/gravitationd field tensor which is not
expliatly shown by Heim. From this Heim deduced an 4-dimensiona tensor which can be
interpreted physicaly. Hem sarts out from a set of relations very smilar to Maxwel’ s equations,
describing the interrelations between eectric, magnetic, and gravitationa fields, including anew
mesofield. The mesofidd only acts on moving masses and bears about the same relation to the
gravitationd field as the magnetic field does the dectric fied.

For further discussons following definitions are used:

E = dectric fidd

H = magnetic fidd in vacuum

B, = magnetic fidd inside the core

G = gravitationd field

= mesofidd

€0 = Vacuum permittivity (e, = 8.854 " 102 farad/m)

m = vacuum permesbility (my=4p ~ 107 henry/m)

a = permittivity of spaceto gravity (a = 1/4pg=1.19" 10° <kg/m?)
g = gravitational congtant (g = 6.67422 " 10™ m¥/< kg)

R=1ac? (R3=9.34" 10% mkg)

c = velodity of light (c=3" 10® mg)

] = current densities (J, = electric current density, J,. = mass current density)

The unified field theory yields a connection between the filds E and H with G and i

N'aeE 2.0 ﬂaeﬁ B 120
+ [—GF¥F=-m— + |[—
g \]q) a n@‘ﬂtg mn;’ (120
R G+ =T+ o] +qYeE /aé‘? 11
+ |—hAT=] +.[—j]_ +e— + |[—G*
g nan; Je naJm %ﬂtg &’ (121)

(thesign N~ stands for rotation operation).

Since the mesofidd is very weak it can be dropped away. Equation (121) means that a rotating
megnetic field will generate an dectrica and a gravitationd field, whilst arotating gravitationd fied
corresponding to equation (120) shdl generate a magnetic field.

In 1985, the company MBB in Ottobrunn proposed to test equation (120) in alaboratory

experiment. The experimenters were encouraged by the empirica discovery, made by Barnett
(1935) and confirmed by Sirag (1979), that rotating stars generate amagnetic field.
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Fig. 5 Angular momentum versus magnetic moment for various stellar objects. The dotted lineisa
regression line for experimental data. The continuous line corresponds to Blackett' s relation. It isaso
equivaent to the maximum of the radia field, according to Heim's differential equation (118). (Sirag
1979)

Fgure 5 shows the angular momentum versus the magnetic moment of various sars. Thislinear
relationship has stimulated Blackett (1947) to set up the gravi- magnetic hypothesisthat arotating
mass measured in gravitationd units has the same effect as arotating charge measured in dectrica
units

1
JE m= ‘/qu (for arotating body with mass m) (122
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After some cdculaion one finds that the ration of magnetic moment is a congtant, leading to
Blackett’s equation
14—pBr
My 29 ° 1 49
L EmOZW 2 /1/ 4pe

, (123)

(Mmag = Mgnetic moment, L = angular momentum, w = angular velocity, m = mass, 1o = radius of

the rotating bodly)
The astrophysica data can actudly be fitted very well by aregresson line closeto

m=(J/a/2/(4pe 7 )L.

With the availability of SQUID magnetometers, thereisared chance of measuring such an effect, if
it exigs a dl. Ham gives atheoretica explanation for the Barnett effect which follows from equation
(1212) in the absence of dectrica current. For the radiad component the magnetic field is

3 m sina

Bi(ro,d) = Top1+2 —wm . (124)
and for the tangentid component
3 4B cosa
Bi(ro,@) = ki (125)

2p1+2/m 1,
(m=relative permeability, a= geographic latitude, R3=4pg/c?)

Blackett's rdation (123) can only be vaid on the surface of arotating body and not in itsinterior.
By assuming that our SQUID magnetometer can resolve 10™ Tedathe rotationa frequency for a
body with the dengity r ,, = 5000 kg/m3 should be greater than 300 cps.

One verson of apossble st-up is shown in Figure 6.

The rotating mass is contained in a vacuum chamber. A loop shaped- superconducting shield to
confine thefidd linesisinserted into a hole in the centre of arotating cylinder. The SQUID
magnetometer can be mounted anywhere along the loop. The bearings are pneumatic to avoid
magnetic interactions. The total assembly can be cooled to Helium temperature.

Since the magnetic field has amaximum on the axis, the am of our experiment was to measure the
field in the centre of the rotating body. The body itsdf should not exhibit the Barnett effect. Hence,
materials with non saturated spin moments such as conductors or ferro magnets have to not suitable.

The cost should be aout one million dollars. Since the company MBB could not pay for this sum, a
cheaper experiment was searched.

Auerbach (Beck 1993) proposed to test Eq. (121). Neglecting the mesofield and the action of an
eectric fidd this formula becomes:

o |e®
N° G= \/;'nt , (126)
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Since E =8.6" 10™ coul/kg this coupling constant between the magnetic field B and the

gravitationd fidd G is extremdy smal, so that even a strong magnetic field will induce a vanishingly
smd| gravitationd fied.

Equation (126) can be solved after deciding an amagnetic field suitable for generating gravity.

B isproduced by an dternating current, Since it has to be time-dependent. Thefidd linesof B are
known to be perpendicular to the current, while the fidd linesof G are perpendicular to those of B.

r A S A A A S A A B S .
I“
r)
H
1
el =
Afr (Helium)
ES <) Sasringt
' ] Electrical
[ Ij = drive
| 4
1 L1
[ 4
H -
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4 : K
] Air (Helium)
- bearings
- L3t
1
4 Superconductine
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'
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Fig. 6: Schematic diagram of the experimenta set-up for the measurement of the weak magnetic field
generated by arotating crystal (Harasim et al 1985)

An exact solution of equation (126) for agravitationa field Ginduced by magnetic fieds may be
derived in the form of an infinite series. If the height of a device above the earth’ s surfaceis large
compared to the dimensions of the magnet, which usudly is the case, the first two terms of the series

express the solution with sufficient accuracy. The gravitationd field resulting from this gpproximation
isknown asadipole fied.
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The verticd component of gravitationd dipole field is given by the expresson:

_ bm3cos?Q- 1 mdl
G = 16p2r3 lVn@d’t ’

(127)

wheret and Q are the coordinates of the point at which G, isevduated; V isthe volume of the
magnet, mm is the relative permesbility of the iron core. | is the current producing the magnetic fied,
and dl/dt isthe time derivative of I.
The current must be dternating. Taking asinusoidd one: | =lpsnwt (withw=2p f andf =
frequency of oscillations) would yield an dternating gravitationd field which could not be used to
reduce the weight of bodies, since the average vaue is zero. A solution would be to let the magnet
rotate about a horizontd axis, together with its gravitational fidd. The rotationa frequency must be
the same as the current frequency, with the magnet rotating as coswt. Asaresult of rotation, an
additiona factor coswt appearsin (127). Both the field and the force F now become proportiona
to coswt ,

F=wcos?wt , (128)

Now the force vector never changes Sgn. A second term resulting from the integration is
proportiond to (1/w) sn2wt. Thisterm is small because of the factor 1/w. Auerbach proposed to
take two rotating magnets whereas one of them rotates in the opposite direction. Thiswould
eliminate the gyroscope effect. Both magnets rotate with equa angular frequency w, which must be
the same as the current frequency. The second magnet is required to have a definite phase relaion
with respect to the first. When the two fields are added together the resulting forceis proportiona to

F = w(snewt + cosawt) =w (129)
Thetota gravitationd force now becomes

R3
F=-316" 10 — v

RATT a|0w , (130)

(R=6.3" 10° m, the earth radius; h is height of the magnet above the earth’s surface; V = volume
of one of the magnets). (Fig. 7)
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Fig. 7. Schematic view of
gravitationd field lines in the y-z-
plane due to magnets counter

rotating at 75 Hz. The wavelength is
40x10° m.
S P

The second equation, which has not yet been solved, states that time-dependent gravitationa and
eectricd fiddsin turn induce atime-dependent magnetic field. The two equations are coupled, snce
the same fields gppear in both. It is, therefore, not permissible to solve just one of them and to ignore
the other.

Equation (120) shows that the generation of gravitation dways is accompanied by dectric fidds. The
electric field turns out to be very strong and should result in strong e ectromagnetic disturbances near
the rotating magnets. The red Stuation must consider this Stuation. (Fig. 8)
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-/ Fig. 8 The counter rotating
magnets
For the gravitationd force Auerbach gets the expresson
F=-355" 10°V %1 log(k.h) | (131)

. . 4
ak,h) = (R+ h)3{-D(D + 2h)[sinkh + sink(D+h)] + E[hcoskh - (D+h)cosk(D+h)] -
4 . :
e [gnkh - Snk(D+h)]}
(with the wave number k = VEV and h = height over ground)

The dependence of g(k,h) on his so wesk that up to, say h = 100 km that g(k,h) may be regarded
as essential independent of h.
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Fig. 9: The equation g(k,h), plotted
against wave number k, frequency f
and wavelength | . (Beck 1993)

InFig. 9 pogtive vaues of g(k,h) lead to antigravitation, negetive onesto gravitation. When k = 0,
theforceis zero. Very closeto k = 0 the force has the form of equation (130), which isthus seen to
be vaid at very low frequencies only. As k and the frequency increase, g(k,h) reaches afirst
antigravitational maximumat k =273 107 m* whenthewavdength | is2.3” 10" mi* or close to

twice the earth diameter.

Except at extremely small values of k the expresson in the first set of square bracketsin Eq. (131)
dominates the rest of g(k,h) because it is multiplied by the large factor D(D+h).

Eq. (130) led one to believe thet F would rise indefinitely with growing frequency. Actudly, as seen
inFig. 9 Eq. (130) isonly vdid for very low frequencies. Only the first peek in Fig.9 isintensveto
vaidionsin w and has the further advantage of mechanica stability dueto low rotationa speed.
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A numericd example will illudrate the Sze of the antigravitationd force one could get with two
rotating magnets. In view of the smalness of the gravitationa force al factorsin Eq. (131) should be
made as large as possble. The vaues chosen for the example are:

m
V=1ms, E =100,000, lo = 600,000 ampere turns,

(60 amps per wire of 1 mm? cross-sectiond area and 10,000 windings)
Subdtituting the numbers of Eq. (131) gives

F=-213" 10° gkh) , (132)

For g(k,h) it is best to choose the first maximum reached at a frequency of 13.03 cycle (Fig. 9) This
frequency of rotation is attainable even by large magnets. The maximum of the g-function at h =100
mandk =273 10" m*, corresponding to afrequency of 13.03 cps, is g(k,h) =8.18" 107 m*.
When thisfigure is subdtituted into Eq. (132) thefind result is

F=0.175 Newton
or F=17.5 gramweght (133)

With rotating magnetic fields it seemsimpossible to generate gravitation fields. But it is hoped, thet in
anear future someone will find out how to bring free ionsinto rotationsin crystds, which will yidd a
aufficient strength of magnetic fidds. Instead of rotating magnetic coils one could think to use time-
dependable curves like linear increasing short-cut currents which are used in rail-guns. In adevice to
generate high magnetic field pulsestherails could form in aspird in aflat cylinder. To get an effective
acceleration fidd it would be required to have a sandwichpack of severd of such platesin which the
pulses are generated time-displaced.

9.3 Testing the Contrabaric Effect

According to the principle of equivalence in Generd Reldivity, it isthe totd energy of aparticle
which interacts gravitationdly. Therefore, the source my in a sphere with aradius ro and the field
energy in the exterior of aparticler > r, must be considered: m = m, + my , where my isthe field
mass, given by

2any

rrg} =- ro ) (134)

with a= g/c2 Thefield massis negative. The positive corresponding is not the field source my , Since
m T my, but afield between, aso-cdled meofidd i, which field massis positive:

2al
+ ”ﬁ ) (135)
r0
Thisfidd is defined in the exterior of m,.
dvimr=c(ro-r), (136)
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and the totd gravitationd fidd is

_ m
g=G+__, (137)

where c isthe velocity of gravitationd disturbancesand a = 1/4pg.

In the same way like the vector of the magnetic field H is orthogond to the time derivative of the
dectricd fied E e HA E , the mesofield vector v is orthogond to the time derivative of the
gravitationd fidd g ,i.e " §.

The conservative total energy E,, of ameatter fidd quantum m(r) is

E = m(r)c2+%(‘f¥dv . witha = 1/4pg, (139)
and

S e < g AT M

G=gradj —g(2 T r2) : (139)

From Eq. (138) follows the differential equation for m=m (r) witha=4pa?/c?:

a#mg® dmge 2amg am?
- +—¢l- r+——=0 .
a dg dr gi r 9 r2 0 (140)

Itssolutionis
m(r) :é(l- JI-4ad]7), (141)
d=my (1 - myrg) = m (1 - am/r) = congt. (142)

(these equations are given dso by Arnowitt, Deser, and Misner, 1962).
Thefidd energy of the gravitationd field E; expressed by the Sationary energy E = mc?is:

E,=gmir=gE/c'. (143)

Therefore, the totd differentia can be written as

dE, = g/c* [-(E/r) dr + (2E/r) dE] = c2dm. (144)
From (142) follows:
anv? dr 1-2d/m
r—m_d and d—rn—rm_—d. (145)

Eq. (144) with Eq. (145) becomes:

dE 1m- 2d mc*
_ 2 = 4
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2 6

E
E =+ /r(c’'m/g +k) , with k == Camo (147)

0

For the gpproximation k® 0 follows

E:EJE:—FQ, Fo=iis - (148)

g

Then, the energy density h can be written as a function of the gravitation potentid:

_GE__1dE_¢1m O
r—2s, (149)
Tdv 4pr2 dar 4pgrzg g dr g

The tempora change of the energy density of the dectromagnetic fidd is defined by:
h=div(E" H) (150)

The tempord change of the force dendity x leads with Egs. (149) and (150) to the contrabaric
eguation (Heim 1959):

; : o, ¢ délee dF , 6u
x=gradh=grad div(E" H) = @Egr—ng ot r?;‘:‘- (151)
G

By applying an operator to the force density of the eectromagnetic radiation vector a mechanica
ponderomotoric effect must be generated:

JdK ¢ rot(E” A) +div grad(E~ H) =— delaeF + I, o 152
x-dv—ro rot( ) +div grad( H) = 4pggra e—g r O ﬂtlj( )

(B. Heim hes not shown the explicit meaning of the operatorsin his paper, but denoted it by
M =J;M’ , whichisof course the operator grad div ( ) =rotrot ( ) +divgrad( ) ).

The tempord change of theforceis

K = qporadhdfds = gggyorad div(E " H)dfds = (153)
@nd @nd
=- 2prhcys

If the electromagnetic power L, isintroduced into the device from outsde it has an efficiency e and
Eq. (153) will become
b= 2pLWe

- Qpet , since = Cht (154)

(nisthe number of ringsin which the transformation happens, V isthe volume and n, is the mass of
one of these rings with the radiusr).
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In EQ. (154) the congtant of device A is

_ZprLe

"V’ (135)
and from Eq. (155) one getsthe differentid equation
b =- Acjot . (156)
The solution of the contrabaric equation is
b(k.t) = =2 e - &(coskt3 - 1/ 2/3sinkt V3) (157)
’ 21k ’

withk = 3/A andt = 4.3/c =1.43 10® sec.

The contrabaric disturbance oscillates and has an effect upon air as an acoustic oscillation source. Its
oscillation consgts of a decreasing part and of an amplitude modulated harmonic oscillation.

Heim attempted to fulfil the requirements from equation (19) for the congtruction of the test device. If
an eectromagnetic cm-wave will be coupled into microwave guides, which consigt of rings (r = 8.14
cm), and if therings are aranged in pardld such that severd of these rings build up a bigger ring (1’
= 60 cm), then the dectromagnetic energy should vanish and gppear in a mechanica-kinetic form.

In the surroundings of the device, which Hem cadlled a contrabator, there should appear an
accderation fied b(k,t), which should dter the weight of atest body, according to the tempora
variation of thefidd b(k,t). Heim used 3cm waves and 200 Watt. A newly developed gravimeter
with a sengitivity of 10° % of earth acceleration should measure the computed oscillations,

The frequency f depends much on the constant of device:

f:%n:g 243
p\ cp

A, (158)

where ¢, isthe velocity of sound, and | the sound wave length.

It was found that the efficiency e was very smal and that the action of the gpparatus yielded too
many disturbances, and hence the regigtration with a microphone was problematical. Therefore, an
other congtruction was planned. Since co-workers could not be paid by Heim, these experiments
were finished without positive or negative results.

9.4 Changing I nertia by 8-dimensional Probability Fields?

Last December the author received a paper with cal culations about interaction constants from Walter
Droescher (co-author of Heim) which he deduced from symmetry lawsin form of cardina number
complexes. Droescher has investigated the effect of the (x7,Xs)-hermetry in Heim' s theory. It should
be possible to generate probahility fields by photonsin an energy range between about 27 to 113
keV, which act on partid structures such that the orthogondity requirement according to Eq.(106)
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for severd of thel | isno longer vaid. As aconsequence the inertia of particles under the influence
of the probability field should be lowered. Thisinformation is too new to be more precise presented.

Two new effects predicted by Heim' s theory - antigravity, separating gravitationa waves from
neutrons and lowering of inertia by an 8-dimensond probability field - have yet to be investigated.
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