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If you expecta new theory about gravitation or relativity
... then this book may not be understandéad.

The theory of this book is simple. Not even a ngywdthesis has been postulated. Sometimes it Idaks t
we are accustomed that a thebagd to be'abstract” (in the sense of being difficult to enstand). In con-
trast, the logic in this boadlk less abstract than any alternative "standard yHeor

There was no need for any new hypothesis.

For instance: If you are convinced that ihiginsic structureof a mass changes when we accelerate its
velocity, then you will get in conflict with the glory of relativity presented in this book. Of cayraccord-
ing to Special Relativity Theory, the mass increases when its velocity increaséifre to an observer at
rest). Hence the statement, that acceleration waatiéhdicate a change of itgrinsic structure, seemed to
be paradox. However precisely this | will explainybu by the following arguments, though it loo&e in
contradictition even to all textbooks.

Whilst standing in a railway station you may sdeaa in full speed going through. At the momentantthe
train is passing you see it in its full size, buthwncreasing distance its size decreases uiitilhere would
be no end of the rail — you see the train shrinking the vanishing point — relative to you in gtation.
However via your handy a passenger in the traihasitertain that neither he nor the train had dtenn

If the train would collide with a standing trairetinthis would be a catastrophe. If however therdthen has
exactly the same velocity as the first, then bbthttains may just touch without any energy trangfiespite
of the fact that the kinetic energy of your trasrthe same as in the previous case. Of courséyeeta a
train having the same velocity there exists noticrenergy. With other words: Relative to the maytrain
the kinetic energy is zero, relative to a standia it is not zero.

This means: energy isrelative quantity, not an absolute one. A body represdrttseasame time any energy
because its energy depends onréhative velocity to the observer.

General conclusions:

A collpasing universe with its habitants will néirik into a point (in the same sense as a degirtan and
its passengers do not shrink). The universe issfustking when approaching the future — in thewdd an
observer at rest in the present. The future appi&ara vanishing point in the perspective of thesent.

Up to this stage Klassic Physics @jgbcialRelativity Theory SRT) represent essential the same. However
SRT makes a lot of additional statements, and forlthigl surprise you with the the following statenten
The classical theory transforms into the RelatiVibory just by combining it with energy consergati
This means: There is no need for a new formulaioove the classical formulation in order to getréiae-
tivistic dynamics of movements. The already exgsfiormulation is sufficient. What we have to dmidy to
insert the parameters 8RT into Newtons dynamics. That means: we remainiwitie equations of the
graviational law as it is:

Gravitational force = M; X M, divided by R,

Marginal note: When the train is disappearing thi vanishing point we silently have assumedeasee
the train where it is. In fact however we see iaishorter distance due to the time the light némdsover-
ing the distance to us. Due to this time we hasgeried into the formula a smaller distance to itaietund
this we have to account in the calculation. Moreokelie toSpezRel.Theory SRT) the velocity of the light
is the same regardless of the observers movement.

We accept: 1. the energy due to movement is avelgtiantity, 2. according to tf&RT each energ§ has a
corresponding mad&/c? and 3. the mass changes due to its movement. Hwwis change does not effect
the intrinsic struture of the mass, it effects "hibv mass is seen”, this meamdative to an observer at rest.

By the so called.orentz Transformation the variable parameters in the formula can beutztied

Of course, all paramenters must refer to one am@dame reference system.
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If we insert relativistic paramters into Newtongdmics of movement, then we get — to the surpoise
many physicists — exactly the actuahtivistic movements observed, without any additional assompt

Of course, introducing relativistic parameters itte law of Newton changes this law in its founoiati
howeverthe formulas remain uneffecte@nly the inserted parameters charfjge_ masseare no longer
constants, distancesmd_time intervalare transformed relativistically. However theseapaeters do not
change relative to itself, they are changing onlthie view of a moving observer. Just one parammterft
unchanged: the velogibf light It is the same in each reference system.

Though we can state thdistancestime intervalsandmassesre changing relativistically, they remain
unchanged relative itself. Changing means "in the view of an observersit réVith other words: The
SRT does not describe a change of these parametetis telthere own — this means: not in its inneustr
ture — it discribes their change in the view ofergh Compare this with the train, which (with itsspengers)
do not shrink itself. However we should bear in dnihat no observer can know more than that whabean
observed. What a mass is "in itself" remains unkmawd ridiculous as before: The universe cannot be
explained and not be proved.

The distinction between classical and relativiptigsics is not a new set of formulas. In the coptthe
formulas are the same, however the classical défpaeameteranfass distancesandtime) inserted into the
formulas are replaced by their relativistic expi@ssFor instance, the masses, which are constaotassi-

cal physics, must be inserted by their intrinsiergg mé, defined in Spec.Rel.Theory. A mass expressed by
the formula mgchanges when accelerated. By the same law itsalgni energy changes by the energy
inserted (or extracted) if a force acts on it alargjstance.

If this is observed then the classical theory tiamses into the relativity theory. Of course, thégjuires
mathematical routine which may be difficult to lear

None of the many abstract "standard" theories eeeled, especially none of the many not imaginaise c
mological hypotheses invented for solving s@pecialtheorems, but producing a lot of new problems.

If however in the classical equations of dynamiud graviation all parameters are replaced by tteddtiv-
istic definition according t&RT, then, it turns out, many important problems beeswived without the
need of additional hypotheses or "theorems". Thikeé subject of the following study.

Some of the most renowned problems to be solvelisproved in this book are the following:

e Expansion of the universgor its acceleration) does not exist (it Imasbeen observed).
The red shift ofossilgalaxies is not a result of their expansion, @iseasurableffect of gravita-
tion."Expansion” and "Big Bang" are wrong interpteins;

* The "Strange Acceleration of Pioneer 10 and Exained:;

e  "Why is the sky in the night dark? This has a semgtplanation;

« "Dark Matter" and "Dark Energy" are explained,

+ Black Holes cannot exist;

* Advance of the perihelion of Mercury explained.

The so called "Standard" Theories have been inddbtesolving these problems just by hypotheses.
The explanations presented in this book do notireguny of these hypotheses.

Of course, in order to understand the following fggeConserving Law of Gravitation the reader maip sk
some of the detailed explanations if he is maintgriested in the main arguments. Many details shwve
are only explained in order to keep apart immalteriics.

The introduction presented herewith should onlypre the reader for the unexpected simplicity ef th
theory of gravitation in contrast to the "standardsmologies, where the "world" is often "explaihby
almost metaphysical assummtions, for instance esspace geometries".

The reader will not find any of these far-fetchddas.

Rudolf Kiesslinger
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Abstract

All physical principles must be traced back to thei
roots where relativistic physics, especially gratiin,

is fundamentally correlated with the qualities ight.
This opens a new windoto reality. All measurable
discoveries of Einstein are verified, without angwn
hypothesis or theory — especially without the agsum
tion of ahypothetical source-free field.

The only requirement is application of Special
Relativity toall empirical facts and to
Newton’s Law of Gravitation. This means:

If Classical Gravitation is adapted to
Energy ConservationandSpecialRelativity
(Lorentz Invariance), then

1. thisexplains without an energy-supplying field
(where energy had to be created without any
source):

a) relativistic orbits of planets,
b) relativistic bending of light near large masses,
c¢) Gravitational Doppler Shift.

2. Additionally, it reveals new discoverieshich

couldnot be explained by General Relativity:

d) events occurring within the Schwarzschild
Radius,

e) red shift of fossil light (isot caused by
expansion of the universe),

f) gravitation is the inverse of the
Second Law of Thermodynamics,

g) Calculatior(!) of the Hubble Constant.

All results are derived from empirical evidence using
elementary differential calculus

Kurzfassung

Die Urspriinge physikalischer Prinzipien mussen wir
in ihren Wurzeln suchen. Es sind die Eigenschaften
des Lichts, worauf sich relativistische Physik umid
ihr Gravitation griindet. Das 6ffnet ein neues Fanst
zur RealitatOhneneu€eTheorien oder Hypothesen,
vor allem ohne das Postulat des quellenfreien Belde
werden Einsteinmessbard-olgerungen bestatigt,—
allein durchkonsequenté&nwendung der
Speziellen Relativitétstheorie auf
alle empirischen Faktedaptiert(!) man namlich
dasKlassische Gravitationgjesetzan
Energie-Erhaltung undSpezielle Relativitat
(Lorentz-Invarianz) dann zeigt sich Erstaunliches:

1. Es erklart, was bisher nur erkléarbar schien mit
Energie-Entstehung im Feld ohne Quelle,
insbesondere:

a) RelativistischePlanetenbahnen
b) Relativistischd ichtbeugung an Massen,
c) GravitationsDopplereffektfihrtdariiber hinaus

2. zu neuen Erkenntnissedige bisher durch Allge-

meine Relativitat nicht erklarbar waren, u.a.

d) was innerhalb des Schwarschild-Radius
geschieht,

e) Rotverschiebung fossilen Lichts (dieht
Folge einer Expansion des Universums ist),

f) Gravitation ist die Umkehrung des Zweiten
Hauptsatzes der Thermodynamik,

g) Berechnung) der Hubble-Konstanten.

Alleswird mit elementarer Differentialrechngiaus
empirisch bekannten Fakten abgeleitet.

Inviting the Reader for Cooperation

In the last years many astronomers have been cuaffavith a rising opposition against even thetésh
critic on the Big-Bang-Hypothese, and this in spitehe protest of many outstanding scientistan quote
only some for all: Halton C. Arp, Hermann Bondi, fdaret und Geofrey Burbidge, Al Cameron, William
Fowler, Thomas Gold, Fred Hoyle, Jayant Narlikad emany others. Critical letters to the editors veheot
printed, and in the rare cases where there waspamse, the answer was an evasive phrase in flacgu
ments. Even commercial advertisements have not Beegepted when in its text a critical paper is men-
tioned. What is the advantage for the editors wherreader remains uninformed? Up to now | caneait r
ize why an editor should be frightened if a scieisdeased on a rational discourse.

Because this paper is also afflicted by the boyasbthe editors, | invite the reader to seize ahgnce for
making known the arguments presented in this boolexplaining some observations which could not be
appreciated before. These arguments need to besdest, the more, since it seems that they canrfoube

in any other publication — due to the editor's lmti/.c

Some scientific findings in this book are preseritede for the first time, although they are not néhey
are an implicite (concealed) consequence of twabéished fundamental theories of Physics: $pecial

Relativy Theory and thePrinciple of Energy Conservation You find on page 106 evidence, that the uni-
verse does not expand and neitBey Bang nor Black Holes are possible. Hubble's measurements of| red

shift of distant galaxies are explained very simpjethese two established theories without anyh&rty-
potheses. Of course, if Big Bang and Black Holeshr@ached the status of a religious key experidmnee
rational theories and measurements have no chance.

Rudolf Kiesslinger
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Address to the Critic of this Book

The criticism to this book is old. The author igticized because he dares to shaken the fundatibtize
impressiv edifice of modern cosmology, especially Bang. He questions even Black Holes. Does he not
see that a lot of these objects in the sky hava mtified by its mass? Editors of astronomioalrpals are
flooded with theories "of this kind", mostly fromitors who proclaim a new interpretation of cosrgglo

The criticism is correct in so far as indeed tloslboffers a new approach to cosmology not foundviiere

else. Wrong is the person adressed and wrong &eeadd meaning of the criticized facts. The fa@tseh
been published more than a century ago, 1896 jdHafore the author of this book was born and deen
fore Einstein had published his famous theory. ldehe critic has not, as he may believe, an easywéh

a "misunderstood author", he has to defend higjogatagainst one of the most ingenious co-arclsitett
modern physicd,udwig Boltzmann, attacked by him as rude as Ernst Mach and otlidiig the past.

This can be understood if it is realized that ek is the result of a formula published as logg as 1896
by Boltzmann. The formula can be found in Feynméatsures and in other text books about theoretical
physics. It is one of the basic formulas in theckimtheory of gases. It expresses Boltzmannsndsioidea
that all forces responsible for molecular bindimg proportional to the moleculanergy This is the very
prinziple which, a few years later, Einstein hasnitified as Special Relativity. Of course, at thate this
could not be understood in all its consequencesttiibefore, with Maxwell's equations, the relégprin-
ciple was introduced in physics by electrodynanilége crucial feature of Boltzmann's visionary idethe
identity of mass and energy, that means the bindimges within a molecule are proportional to the
enegy of the molecule (instead to gravitational foredsch are defined by their wght). Boltzmann real-
ized that this identity is trufor all central forces gravitation included. Consequently, the masseddw-
ton's gravitational law are by no means constdin¢y, are manifestations of their intrinsic (innenergy. Of
course, this remains true also when Boltzmann espik the inner energy by the temperature.

Not before recent times some physists begin tazesathough reluctantly, that the intrinsic (thenen)
energy, mg of a mass decreases precisely by that amouhtaguires kinetic fall energy. This fundamental
principle of physics is exemplary explained in teribks for the binding energy of an atomic nucleua
chemical compound. You can find it, for instancg, (fh) Marcus Chown in his recommendable essay
"The Magic Furnac® 1999,Page 81-85and by (2Harald Lesch in a television serie BR "Alpha-Centduri
2008, 4, 13Both autors accept the mass as being the sourtte @fravitational fall energy, but without con-
sidering the disastrous effects of that relatigigtiinciple upon their own "standard theories". ri€equently
Big Bang and Black Holes keep on to be the omngmrespectre in Lesch's TV-serie.) The correct answ
needs a visionary likeudwig Boltzmann, who, 1896, a decade prior to Einstein, had catedl that the
mass decreases by the mass-equivalent of the eoicirge fall (see insert oPage 83.

Rudolf Kiesslinger
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Some Formulas Resulting from Energy Conservation

R = distance of masses to center of gravity [cmM = central mass [g], a = G(M+m)/é or GM/c? [cm]
G = gravitation constant = 6.6T10° [cm®g s, p = mean density of the universe [g ci]

Freier Fall aus Unendlich: |y =c3/1-e?R | (no Black Holes; only when R&goes v = c)
Free Fall from R =a Ocy 28/R =,/2GM/R when R>>a (as in classiscal physics)

Gravitationsbeschleugiing: b=_ GM @29R
Gravitational Acceleration R?

. . 2
Radius des Universums Runverce= | x* _ 2G2M (efinition) (M = mass of the universe [q]
Radius of the Universe 8Gmp ¢

., (Boltzmann's Law. In classiscal physics is?@R11)

Lichtablenkurg durch M: 20 (Rew) = ~4GM (R = Distance of light ray to the mass, M)
Light Bending by a Mas#/ C'R,

Distanz vs. Rotverschiebgiz:| 5 = 5 67010 In(1+2) cm.
DistanceR versus Red Shifz, p

Hubble-Konstante,y: v, =cyl-e PR/ O 2RH1/Ean =_Ru ¢
2.

Hubble Constanty 8GpR'<<c’ 3 Runiverse .

(v defined for R = R) R=R, =3.110° lightyears=10° Parsec= 3.1 16* cm.

Whenp = 4 H-atoms/my v, = 60 km/s Mpc.

_ GM
c2in(l+z,)’
(zel = relative red shift to the associated galaxy)

GMm __GMmF?

Radius von Quasaren
Radius of Quasars

(M = mass of the quasar)

Differentialgleichury der rela-

- 2 _
tivistischen Planetenbahnen | MR mR¢~ = RZ ° c2R*

Differential Equation for

Relativistic Orbits (with Kepler’s Law of Equal AreaR%p =F = constant)
Verlangsamuug der Zeit t=tg?R Course of time at the distance, R, of a mass, M.
Time Dilatation

Gravitation am Ort ferner Gal- gm © AR?

e R = GARpe_g ° (relativ zu uns +elativ to ug

axienat Distanz R from us R? (das heiR3t: aus diSicht von uns- seen from u:

The theories approach exacgravitation with each additional term, shown by using time dilatation:

2 3
t? = 2e” 2R :tg{l—%a+%(%aj —l(%aj +—..} .= square of the interval. For comparison:
1% approx'ri —Newton’s axiom- - - - - - containg only the constant ferm, i.e. t =4 Time and mass

! ! are absolute and independent of gravitation.
' !
2" approx'n:  SEinstein’s hypothesis — termg after the™ are neglected (Black Hole when R = 2a).
[ E Time decreases too much, mass decreases too little).

3. Exact measuremengnergy-Conserving_Gravitation — includes alterms (noBlack Holg

(gravitation alters mass and time by th&es factor).
Einstein introduced? = t§(1— 2a/ R), this t is a hypothetical ,Interval“ which can ¢ deduced from a
theory. In contrast in this book is tsef?®, not hypothetical but a consequence of energgemation.
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1
1. Did You Know ... ?

The question refers to the following two measuretgaften quoted, but their implication are mostlgaged:

1. Red shift of the light of remote galaxiegat the time of emission, but being unchanged wheasured today).
2. Measurement of th&ravitational Doppler Shift, i.e the decrease of the frequency of light when
“climbing up” a gravitational field (by a factor gdicted by Einstein).

The following explanations are based on known ptatgheories without any new hypothesis. New isg/dhé_combi-
nation of someacceptedprinciples which are scattered through various tnas of physics, but up to now not suffi-
ciently investigated with respect of their mutuateraction. Without additional assumptiahss text refers exclusively
to facts which can be found in common textbookshith are confirmed by measurements.

1.1 Explanation of Red Shift of Remote Galaxies

An experiment with clocks published in 1971 by J.Hafele and R. Keating [Science 177, 166 (1972)]
attracted world-wide attention. For the first tinteyas confirmed empirically that a clock slowsadowhen

its distance to the gravitational center decreadgsfrom 1989 the accuracy of the measurment has be
guestioned, but at this time its result was alreeayfirmed in an other way — then with extreme aacy

for instance by the Global Positioning System (GH®g slowing of time does not depend on the kihd o
clock if measured with atomic clocks. Atoms areckbbbecause each atomic resonant frequency iseah id
time standard for synchronizing clocks representagrelativistic definition of time.

The stronger the gravitational field, the slower tle course of timeThisis the cause of the red shift for the

light from distant galaxies, not expansion of timévarse (and not the weak field of the earth antieremit-

ting galaxy; both have almost no influence andlmameglected). Proof:

First, it must be emphasized that new hypotheses and rather physical laws are assumed than those

which are known and accepteddly physicists and astronomers (including Einsteihgse premises are:

1. The gravitation of a spherical, symmetrical magsaias the same when its entire mass is assumesl to b
concentrated in its center. The proof can be fonrahy textbook.

2. Insidea homogeneous spherical mass, the gravitatioredses linearly and reaches zero when the dis-
tance to the center reaches zero (see the preloé legend of the drawing below).

3. Fundamental Principle of Cosmglp “The universe is homogeneous and isotrppibis means:
All points in the universe are equivalent, no pdias a higher priority than any other.
At any given location, each point is the centethef universe, peripherical points do not exist.

Fundamental Principle of Relatiyitin different reference systems, the course of tamkifferent, hence
the reading of clocks differdo be precise: The course of timé&hin a given reference system is the
same everywhere, but it differs (measurably) betvditerentreference systemg\] if their relative ve-
locities differ, or (B) if the gravitational fields differThe stronger the field, the slower time passes
Result: The closer to center of the field, the grethe red shift of the atomic spectra.

Highly precise time measurements based on an at@sinant frequency.

GMm M and m are the masses in a two-body system.
R2 (G is a constant, R = distance between the twodsydi

o —

6. Gravitational forceK =
Fig. 1.1

Assertion of Item 2 The gravitation of the “shell” masses (shell is
Mass of M, - . . .
uponF, Outsidethe dashed volume) upon a massat its perimeter is zero.

Observer on

Obse Proof (see alsaP. 106§ The effects of opposite masses Wi, of the
arl

A “shell” uponm cancel mutually. This can be understood if we @S
i the forces of each layer of the shell upon a nrassn the surface:

(a) The masses at opposite areas of a layer (ref@tivg increase by

- R? that is, by the square of their individual distefiR; andR;, but
( @ m Remote (b) their gravitational force upom decreases by the square of the
Galaxy at the reciprocaldistance;l/Rz, hence, opposite forces cancel mutually.
distance dto us) Shell . . .

Thickness  That meansthe mass outside the sphere exert no gravitation dts
=drR surface.

This argumentation was first used by Cavendish Rmeistley in 1771 for proof of the law of electiatst attraction.
Because a charge within a hollow sphere is ncactt#d by an evenly distributed charge upon thd,shely concluded,
the electrostatic attraction must be proportiond /&

Mas\

M;onF;
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Using classical theory, it has been proved thaigteitational force of a spherical mass acts asdgh the
mass were concentrated at its center. If a nMsspproaches the sphere from outside, then thetatian
upon it ircreases until the surface is reached. After peliragréhe surface, the distance Mf to the center
(Rinsige) is less than the radiuR, and the mass will be attracted only by the mddt@inner sphere (the
dashed sphere between it and the center), whicthbasmaller radiuR;sq¢e. The gravitational forces of the
shell (this is the mass betweRpsi¢e aNdR) cancel mutually.

For instance, if the sphere where hollow, then mavigational force would exist withinOutside the shell,
the gravitational force is the same as if the nadhe shell were concentrated in its center.

Next let us assume themtire universeis that sphereAccording to a general principle of cosmology rinp

in the universe has a higher-priority position tigato the others (item 3. above), hence an olesavany
point considersis location to be the center of the universe. Thisfien explained in analogy of the earth's
spherical surface, where each country can rigptftlidim to be the “Middle Empire”.

Next, imagine a large sphere with us in the ce@ércourse, it isvithin the universe and it ismallerthan
the universe. We call its radil&siqe, this is the distance to a remote galay, This gigantic sphere (dashed
circle, Fig. 1.1) embraces millions of galaxies. Their combinedvijational accelerationb) uponM is the
same as if all these galaxies were concentratéts icenter, where we are. All objeatatsidethis sphere
belong to the shell, hence they do not exert amayitational force on the galaxy which is at itsfaoe
(moreoverp decreases to zero whBrgoes tao, as will be proved along witBqu.3.56 — P. 3Y.

If we know the average density of the universentive obtain the total mass of that gigantic cosspitere
by multiplying its volume by the mean density oé thniverse. With the formula given above (ltem & w
obtain the gravitational forcé&, of that mass upon the observed galaxy (or tlength of the gravitational
field) at the location of the galaxy relative tar @oint of view.

"Relative to our view" means: the field strengthaieelative quantity. For some readers this seems to be dliffio
understand: It depends on location and velocitthefobserver. For instance: For an observer flgdtirfree fall, the
field strength is always zero. Another observertest at a distance greater than our distancéhwatts to the same
galaxy a greater field strength because: the gréwit dereases by the square of the reciprocal distab/&S)( but the
gravitational mass of that sphererieases bfR®, hence the gravitation is stronger at a greastadce from the center.

This is the simple explanation of the red shift o remote galaxy observed by E. P. Hubble,
(which is not receding), as explained above in Item 4(B). (Seades 100-106).

Note: If remote galaxies where receding (as many heve), the frequency would have an additional
Doppler red shift due to the receding velocity. Ths would contradict all measurements known to date.
Please note that the light does not become retedhwhilsttravelingalong its trajectory, ihas already been
emittedwith that red shift (due to the greater gravitatid the time of emission — as stated above). Atis
ever is true only relative to our point of view. thie site of its source it is not red-shifted bessathere, it is
compared with the time calibration of the localgiuency meter having treamered shift. Why is this not
self-contradictory? The explanation is simple. Tigat we receive was emitted a long time ago when t
universe was larger and each measuring unit fgtlen including the wavelength of light — was cepend-
ingly larger. Conversely, the same would be trudiéit emitted in our milky way millions of yeaegjo if it
where observed today in a remote galaxy.

Therefore, the main argument for the Big Bang @aiéss. It shows just the contrafhe red shift digroves
Big Bang and expansion of space, empirically amrétically. This conclusion rests solely on obagon
and on accepted theories without any additionalrapion or hypothesis. The proof is confirmed byngna
recent observations not explainable by an exparditime universe. Such observations with largestaipes
where presented by Halton &xp, Fred Hoyle and others more than 20 years bgoto date, all measure-
ments not compatible with the Big-Bang hypothesigehbeen ignored (or suppressed).

H. C. Arp has done ground-breaking work with thelsservations.

In the next chapter we will see that a light rayc@it has been emitted, can not change its freyuafter-
wards, especially it cannot be effected by a gatigibal field. Its frequency is determined onlythg mass
of the emitting atom. An instance is the red shiifthe light emitted by an extremely concentrateh€ar.

The increase of gravitation with distance is napgging because it is easily verified. Due to nalitgravita-
tion, all galaxies of the universe would collapBee greater the distance relative to an observerfaster is
therelative velocity of collapse. For another observer ateatgr distance from M, the relative velociyd

its cause — the acceleration of free fall — wowddjbeater. However the acceleratismothing else than what
we define as “gravitatidn Hence, it is not a contradiction that — in tHew of an observer at a greater dis-
tance — the gravitation is greater. If we do assumea Big Bang, then we must accept the collapse ®f th
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universe. But don't be afraid, there is no danfjerould result in a crash only if the Theory of |&evity
weren't true. As explained in the following chagtethe relativistic effects upon length and timevent the
collapse from ending in a crash. In fact, if Blatéles could exist, the univergself would be a Black Hole.
This can be demonstrated by inserting the masheofihiverse into the equation of the radius of acBl
Hole. The result is the radius of the universe,\&wadre livingwithin that radius!

Now let us consider the second famous measurethé&nbased on the same physical principle.

1.2 The Gravitational Doppler Effect

By using theMoéssbauer Effect, Pound, Rebka
Upper Reference System and Snider verified a frequency change by the
gravitational field (1960). For an ascenglin

light ray (represented by a gamma ray), the

= AE 1second | iont flashes with
above . entical transit time frequency meter at the top showed a lower read-

e indicate ing than a frequency meter at the base — by the
: __begin and factor 1/(1+A¢/c?). This confirms precisely Ein-

oo yrays i, endofeachsecond]  gstein’s predictionA¢ is the increase of the po-
e tential energy when raisingumit of mass from
== the lower to the higher point.

== A/c? is the mass equivalent Ap.

= If, conversely, we consider_a descempioton

: E Mo T eecona | 1 ;egﬁgif?xgn (which is only kinetic energy), then, according

oot below

Lower Reference System
Clocks run slower
on base than above

to thecommon(wrong) explanation, the photon
acquires additional kinetic energy from tield
Fig.1.2 analogous to a falling stone. Now we will prove
0 that the explanatiowith field energy is incor-
rect. The correct statement must be:

1 secondbelow

(see next Page)

The energy ofphotons (the frequency) is_notffected by thegravitational field
Alight ray can escape even the strongest figtout loss of energyl'his means:
Once more, the mere possibility of Black Holes isfuted.

Such a statement puts the advocates of Black HaoldsBig Bang on the warpath, however it is easdified by an-
other discovery of Einstein in the following way:

According to Einstein, the course of time is at biase slower by the factor 1/@¢/c?) than it is at top. This has been
measured (Hafele & Keating 1971, than with incnegsiccuracy by the University of Maryland 1976, atiters): one
secondasts longer at the babg the factor 1A¢/c?> compared with one second at the.top

If (and only if) the frequency does not change,ittetrument at the base will count as much mordlasons per sec-
ond as the second at the base is longer. Exadtlyhtts been measured. This means: When the insitumshifted
from one location to the other, then its readingnot indicate a frequency change of the light4{@y), but it shows
that the instrument’s clock follows the courseinfd at the new location. The “higher frequenay&asuredat the base
confirms that the clock at the bafedlows the slowed course of time at the baserefydient error in the argumentation
lies in the comparison of two measurements madgifiarent reference systems. Comparing measurenter@s not
make sense if each reading refers to a differdateace system. “Frequency” is a relative quamtitych differs when
the reference system is changed. It differs bectgseourse of time changes.

At this stage of argumentation, the advocates gffging and Black Holes stop the discussion. Thsigtinhat the two

frequency meters (its clocks) are in gs@mereference system because “due to physical priegipt is impossible to

distinguish between the two systems”. They argag tite different locations of the two frequency enstpresent dif-

ferentparametersof the space-time geometry within thkemereference system, and that these parameters dafine
gravitational field. However this argumentationrisorrect.

John A.Wheeler, a major advocate of the theory latBHoles (“Gravitation und Raumzeit”, Spectr. Verlag 1989),
Page 174)ynchronized the clocks by indicating begin and ehdach second by light flashes initiated by thear
frequency meter. (In another text, Wheeler mentioihe change of mass in a gravitational field, haavehis was not
taken into account in the theory about Black Holes.

A reference system idefinedby synchronizedtationary clocks all locations. If the second of the lower frequency
meter is calibrated by the light flashes from tipper frequency meter, then one will measurestmaefrequency for
gamma rays at both locations. (The transit time thedrequency of the light flashes is immaterietéuse they cover
the same height (distance), whether they are trigheshat the start or the end of each second.)
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The slower course of time at the base shows tfatiag massdecreases by exactly the same factor as the
passing of time slows down. This is a consequeh&nstein's definition of distance by the trarisite of
light covering it. Therefore the precise tirgiof the atomic clock is proportional to its mass

If you favor a more theoretical explanation then gan proceed in the following way:

Because a mass m defines gravitation, any changetioé field strength is proportional to the mass.
A mass is proportional to E = mé (Special Rel.Theory) and, in accord to Quantum Ptsics, E = v
(h is the Planck Constany; is the number of oscillations per secand)
The theory states: these oscillations are correladewith any mass and can cause external effects
if the mass or parts of it, for instance its atomsget in resonance.
Each cycle of the oscillation has the same minuteergy h (= E&) (h = Planck Constaht
For any mass we can write: E = nfc= hy, with a corresponding resonance frequency = mc/h.
So the_numberof oscillations per_secondlefines both:
the energymc” of the mass m (m is the cause of the field) andeluration of the second. Conclusion:
The length of the second and the mass are proportial (because they change by the same factor).

Upper and lower reference system can easily béngdisshed. Lack of care with frames of reference is
common in texts about relativity and has led to yrmdnialized fallacies, for instance, Big Bang.

The measuredrequency for the light ray becomes less if wetlfvihe instrument) ascend the tower. This is
not an effect of the rising light rayhe frequency is already less$ the base due to the lower mass of the
emitting atoms near the gravitational center. Hmgth of a second on top is greater than it ir@abtse.

However the advocates of Big Bang and Black Holasrcthat | still don’t understand their argumerdat
They argue that the lower frequency meter cannaglibrated with the second of the upper one becHus
not allowed to measure the incoming light using@-a&alibrated instrument. True can only be whattbeen
measured by the lower frequency meter, thathis,higher frequency according to their theory, however
that would confirm that the field is the soufeadditional energy when light “falls”.

But such argumentation turns even worse for theeates of Big Bang and Black Holes. Nobody canaibje
to calibrate the upper frequency meter by a wefilheéel number of oscillations of, let us say, caesatoms
inside the instrument. Now let us assunsohtary pulse emitted from the upper instrument havingctya
the number of oscillations which defines one sedmpdhe frequency of the caesium atom. In advaace,
identical frequency meter has been moved from the uppetigogd the lower one, together with its cae-
sium atoms. Then, independent of the gravitatifiel, that instrument can measure nothing othan tthat
single pulse having exactly tkamenumber of oscillations as above. Within the sapwosd, it will count
exactly the same number of oscillations as aboiware evenly distributed in the one-second yatiedlue

to the identical definition of that interval. Henite advocates of Big Bang and Black Holes havdadiaw-
ing problem:

How will they explain thagactually, a higher frequency has been measured — as they themsabist?iAt
best they could postulate that only the first dattdn of that pulse propagates at the velocitiighft and the
following ones move faster than light, because dhbn could the last oscillation arrive before tee-
second interval is over, and in the remaining irdkradditional oscillations could be inserted.

There exists only one other explanation for thehbigrequency measured, the explanation by Grawitat
with Energy Conservation, shown in the next section

But first a commentEinstein considered his General Theory of Relgtias a compelling consequence of
just two cosmological principlesjomogeneityandlsotropy of the universe ("the mean mass density is the
same at each locati@nd in all_directions"Now the zealous Big-Bang advocates have usee irésciples

as an argument against energy conservation irathel gravitation, however they did not realizettthese
principles arealso compatible with energy conservation. Einstein’esatosion was possible only due to a
hidden third hypothesis, stating that the "fieldjuld be the source of the gravitational energysTHais been
considered as "self-evident" instead recognizirasia hypothesis. If however the source is notfiakl”,

but the falling mass is, as proved in Ch.1.1 +hl.2Zneasurements, then this principles lead to dheescon-
clusion:gravitational energy is conserved
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1.3 Gravitation with Ener gy Conservation

Newton was aware of the conflict between energyseoration and gravitation. When pondering about the
problem of how to adapt the Law of Gravitation teeeyy conservation, he recommended further research
However that was not feasible prior to Einstein&dvery of the equivalence of mass and energ@@db1it
is difficult to understand why Newton’s advice hast been tried for almost a century after Einsgehis-
covery (except by BA. Milne, who unfortunately used the incorrect hypasikef an expanding universe).

In order to rule out any prejudice right from tharg | not will rely on a&heorybut on generally accepted
measurementdReaders not familiar with the differential calesiimay skip the following derivation and may
just trust my calculations. The following two faitsEinstein’s theory are considered as accepted:

When approaching a central mass,
(1) the force of gravitation increases, and
(2) inversely the course of time is retarded.
This means: The stronger the field, the slower a otk will run.

The rate of a clock is (and can only be) calibrdtg@omparing it with an atomic resonant frequency.
On the other hand thresonant frequencies of an atom are precisely propional to its mass

Henceatoms are clocksWhenever the atomic resonance frequency decreHsss its mass must algo
decrease by the same factor and vice versa, théamgtwill be explained latenelativistically, that is,
in the view of an observer remaigiat resirelative to the measuring devices).

This is the result of the clock experiment (Hafehel Keating i.a.). It proves that a falling mass decreases
by the factorf(R) = 1-Ad/c* < 1, whereA¢ is the decrease of the Potentiaknergy per unit of mass!). B¢
cause the kinetic energy increases by the &fnet follows that the source of the potential eryeig the
falling massnot the gravitational field of the central mass. At R= is the energy of the original mass’n
at R <« is the mass decreased by a fafi@) < 1, hence the remaining mass is smallaf(R) < m.

=2

174
1

)

For simplification)et us assume a two-body system, and:
m falls tothe center of gravity, where the observer is sit re f(R) is to be found.

The relativistic distanceR, of the mass to the center of gravity is defingthle_transit time of ¢jht

(1.1) Thetotal potential energy = [M+m]c?. Theremaining potential enegy at the distance R is

and By = (M+m)c— Eqn,

(1.2) B = [M+mER)]c? where < f(R) < 1. BecauseE,;, =‘ J' kdr

The derivative with respect to distariRes the“Energy converted from E,y to Ey, perunit of R”:

Epot
dR

If the mass is defined by its gravitatiorfahctionin Newton’s Law of Gravitation, then it has thdua
mf(R). Thus, the mass is not a constant. This is tygaraa relativistic quantity, especially for masshése
dependency on velocity is generally acceptdtimay come as a surprise that masses at rdstliatances have
never been introduced edativistic quantities in the Law dBravitation.This we shall do now:

d
(1.3) [K|=

=mc?f'(R). The factoiK of energy conversion is calle@tavitational Force”.

R
dE
(1.4) K =Gm and E,,, =(M + m)c? —jKdR, henceK | =‘—p°t. Equ.(1.4) = Equ.(1.3),
o because the energy for dropping
Equ.(1.4) is supplied by the intrinsic
Mmf (R , . f' GM 1 energyEqu.(1.3) of thedropping
G Rz( ) =mc*f'(R), in other arrangemert T = 2 ? massm (notthe "space" or "field").

The left side is the derivative of Inf(R), intagon of the right side yields %.%+const
c

Integration frommo to R: Inf = —%% Inserting this into the exponent of the baseye obtain:
c
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The Energy Conservation Law of Gravitation = Boltzmann's Law:

(1.5) f(R) = e*R (Boltzmann) where a=%M , f(R)=e?R [f(0) = 0 < f(R) < fe) = 1]

inserted into Equ.(1.2) + (1.4): (Please notic(::eflhmedw below)

(1.6) Epe = (M+m ?)c?, (1.7) t=t/e*™ =time interval at R <o

and with the condition Eyj, = (M+m)& — Byt o Is the same interval at Ro=

(19) €y =me’i-e>")  and since e e roceeds e sy by 0
Mm _ R, Boltzmann's Law to the clock experiment of Chapter 1.1.

(L9 K=6_;

Symmetry of the Masses M and m

In Chapt.3.3, Page23, it will be proved that R must be defined as tiisahce to the common center of
gravity, hence R is different for the masses M and mt Tieans that M, the central mass, also decreases by
the factor &R but here,a = Gm/& instead ofGM/c?. If, however, we substitute the entire distance
between M and m for R, then= G(M+m)/c. Thus, the formula is symmetrical with respectach mass.

1.4 Graph of the Gravitational Force

The reader may experience the same surprise |fhlad ioo, step by step, realizes that this adaptati
converts the Classical Law into the General ThegirRelativity, without using the hypothesis of field
energy outside a mass (as an effect of the curvatiof space)lt turns out that there is no need for defin-
ing the empty space (or the vacuum) as additiamaice of energy as assumed by Newton and Einstein.

!

Force |
KIK max i

The diagram shows the gravitational force at exélgramall
Classical Law (standardized) distances, possible only if the masses are conguessless
K GMm then the so-calle&chwarzschild Radius 2a. for the mass
~TR? of the sun, is a = 1484 meters; of the earth 4.9.nfror greater
distances, the two curves approach asymptoticalty they
cannot be distinguished. That explains why classical
relativistic orbits are almost identical.

max

Gravitation with . _
Energy Conservation Even if the distance of two masses would decreasthe

standardized to K/K,, ~ Schwarzschild Radius or less, the result wouldoeoh Black
Hole because the masses turn into kinetic energghwinas
no gravitation in the direction it moves, as shawnhe dia-
gram at left. Upon such a collapse, ttentral mass, M, de-
creases. Due to the impact, a part of the massth-itw ki-

netic energy — may be reflected out of the cenl@ngathe
axes; the other part is transformed into radia@amma

Burst and other frequencies). A considerable part ofctile
lapsing mass may escape into space.

0 o5 1 2 Distance, R/a

Fig. 1.3Gravitational Force (additional details oPage 21 See also the plot dPage 83
(Each curve standardized to K.

The difference between the Classical Law and therdggnConservation Law of Gravitation precisely eets
the transformation of Potential Energy into Kindfigergy relative to an observer at rest. This awsheven
more impressively in the formulas of the next ckapt

*) m=me¥is calledBoltzmann's Law because in the Y9century it was found by Ludwig Boltzmarjn

(within his theory of heat). By expressing the neasgy their energy he proved that it is true focahserva-
tive forces in the universe, hence it must alstrioe for gravitation. Seexplanation on Page 83
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1.5 “The Small Difference” between Classical and iBstein’s Theory

When Einstein established his famous “Field Equétibe adopted from the Classical Potential Thebey
postulatethat the gravitational energgmergedrom "space". From that he concluded: If the dis&ato the
gravity center increases from R to infinite, thely 8me intervaldecreases frog to t according to

(1.10 t2 =t§(l—2G|\/|/CZR) = tg(l— Za/R) postulated by Einstein (seePage 16 explained orPage 98

This formula is not evident, nevertheless it isetido thepostulatethat the gravitational energy has no
source. Obviously Einstein realized that it is detivable from any other assumption. A differerguasption
would result in a different formula. However Eirigte visionleading to that formuldas turned out to be an
ingenious stroke because its outcome has beenrmaufiby measurements which are very convincing. For
about eight decades up to now, it seems that nvasielared to doubt its results.

However, the time interval (1.10) cannot be postdaat all because, according to Energy-Conserving
Gravitation, itis already defined — by a formula other than thappsed by Einstein:

Equ.(1.7), Page 6shows that mass and time change by the same,fad®r Clocks can be synchronized
with any spectral frequency representing the ttemmsbetween defined energy levels of the afbhe transi-
tion of enegy is identical with an equivalent change of md¥se to its mass, each atom is a clock synchro-
nized with the course of time. If, at the distarRefrom the mass, M, a time interval jsthen, at infinite

distance, that interval was less, that i-stoe‘a’R.

In order to make this comparable with the squargerval derived with Einstein's postulate, we hawe
square the formuld? = tf,e‘za’R , then expand it in a series. Underneath, we whigecorresponding terms
of (1) Newton’s axiom of absolute timé) Einstein’s interval, an¢B) the measurement:
Equ.1.11
2 3
t? = t2e@R =2 1-2 +1(§J —i(@) +—...| = squared interval. The result compared with:

—

| Time runs too slowly, mass decreases tde.litt

'
- v
~~

!
3. Confirmed by measuremertgravitation with Energy Conservationwith all terms (no Black Hole).
Mass and time are altered by gravitation with thee factor.

1. Approx.: + tNewton’s Axiom- - - contains only the constari term (time and mass are absolute
| : i and independent of gravitation).
. . |

2. Approx ! 1 Einstein’s Hypothesis- all terms after the" one are neglecte@lack Hole at R=2a).

The differences between these three theories witlidar at a glance. It can be seen why the first t
approach the correct result if the neglected terrasnserted successively:

1. Newton'’s absolute timeaesults when all terms except the constant finst are neglected.
Newton’s time is absolute, t 7, because it is independent of the distance toeheer of gravity.

2. Einstein's hypothetical intervalresults if the negative second term, —2a/R, ikided. It is a very small
correction because that term is extremely smalRfor>2a = 2GM/& When the mass of the sun is M, then
2a = 2GM/@ 03 km, the distance to the earth is 150 million knce, the orbits in Einstein’s General Rela-
tivity Theory and in Newton’s Theory are almostnteal and already highly accurate. The scarcelgsue
able deviation from Newton’s Law was a brilliantnfiomation of the interval postulated by Einstein.
A proper postulate could hardly be imagined evertingtein, or seemed to be somewhat metaphysieal be
cause it would never be measurable within the idaggdisturbances caused by other planets.

However, substantial deviations appear near thealed Schwarzschild Radiul® = Rs = 2a For that
radius, Einstein’s formula results in= t,(1-2a/2a) = 0 This corresponds to a standstill of timeRa(> 0),

and witht = 0 the formulat = t,,/1-v?/c* = Ois true only forv = ¢ = velocity of light. So in Einstein’s
theory, the distand@s defines the surface of a Black Hole where “notnelight can escape”.
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3. Howevewith energy conservation the terms of higher power are not neglected. He=aeh time interval
obeys the formula=t,e®® > Ofor all R > 0. This meanst = 0 andv = cis trueonly if R = 0 sothe mere

possibility of the existence of a Black Hole is disoved.

Another consequence of neglecting the terms ofdrigiower is a distortion of the geometry of space.
If time intervalsbecome zero &g > 0, then the corresponding lgiih must decrease by the same factor be-
cause, for light, the quotient of length and timesirbe the constant velocity of light.

The common theory has been deduced in a very éiffavay where the existence of terms of higher powe
remained concealed. These terms are concealed formalism of the starting condition, e.Equ.(5.4) of

the Special Theory. In prevalent interpretatiormass can be accelerated to a higher velocity oplarb
energy input, dE, from outside by applying a moraentP (explained orPages 68-6p

Conclusions

The wealth of unexpected results of Gravitatiorhviihergy Conservation makes it impossible to presen
general view within a reasonable time. In order tootonfuse the reader by a lot of accumulatedltsssu
| have first selected some evident and convincindirigs. Later, starting at Chapter (3), the mattial
conclusion reveal a general view. Step by stepay tmecome clear why the definition of mass by Elg&)(
to Equ.(1.9) is in accordance with albservations and also with @bservablestatements of the General
Theory of Relativistic Gravitation. According to amrements, the hypothesis of a source-free field i
replaced by the principle of energy conservatidme €ffect upon the formulas f& >> ais very small, just
by the factore™®® 01 when compared with Einstein’s General Theory. Géeiations are great and dominant
only whenR drops to near the small distanza For distances considerably greater then 2a,dkelting
formulas can be considered identical to those etlteory of Einstein or the classical theory. Taetdre ™~
does not change by differentiation.

1.6 Relativistic Orbits of Celestial Bodies
Light Deflection by Large Masses

The majority of physicists became convinced of timss General Relativity Theory of Gravitation two
arguments. First, the advance of the periheliotheorbit of the planet Mercury could be explainssihg
the postulate of the squared time interval quoteve:

Equ.(1.10) t2 =t§(1—ZGM/c:2R)=t2(1— 2a/R) (G = gravitational constant)

When compared with some competing theories, thaktiieough in favor of Einstein’s theory was the-pre
diction of another effect not resulting from anyet theory, that is, the deflection of light on #dge of
large masses. Near the sun, Einstein predictedngle dwice as large as calculated using the claksic
theory, and this was verified in a measuremenfbieddington during an eclipse.

If we repeat the calculation using Energy-ConséswaiGravitation, then we obtain the same results
Einstein did for two effects: the advance of theilggion and the deflection of light, however eagith
much simpler calculation. Moreover, by includingeegy conservation, we find an additional resuttich
would be difficult to obtain usinginstein’s theory: that is, calculation of the shay thegravitational field

of kinetic enegy. According to Special Relativity, mass and epeaate equivalent. Any mass), is energy
expressed by the formua= m¢, and any energy is mass, = E/¢. (If we define our units in a way that
the velocity of lightc = 1, then we can writ& = m, as often preferred by Einstein.)

If the energy is the intrinsic substance of a baldgn theshapeof the gravitational field can be calculated
simply as the sum of its parts. However, if we dealing with free energy — e.g. kinetic energy entlthe
guestion of the shape of its field is not so simple

First, we have to realize the following: If a masslefined by inertia, then — according to SpeRielativity

— a body simultaneously has two different inertimasses”: a “logitudinal’ and a “transversenertial

mass”, depending on whether it is accelerated eéndilection of its movement or transverse to ite Time
has a three-fold difference to the “mass at rdsich one must have a gravitational field (like amss);

hence, for one and the same body, two differentigitsonal fields must exist. How can this be expdal? If

an explanation exists, then it must be hidden stegidy that most physicists are not aware ofgtcan eas-
ily be checked by an inquiry.

The meanting of ,Longitudinale” und ,Transversale“ mass is explained on page 110.
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However, when energy conservation is included, thevitation distinguishes itself from Einsteiniagita-
tion in just one respect: It is free from the extedy complicated distortion of space near the dargy at
the Schwarzschild Radius, where the velocity oéliny body would reach the velocity of light. Hoves,

this singularity and with it, the associated digtar of space, disappears when energy conserviitaken
into account. This simplifies the sophisticated meatatical description drastically even for largstainces.
The correlated mechanism of the theory, which upote has been hidden in unintelligible explanatiotits

abstract quantities, becomes transparent at ong¢bd@hysicist. He need not rely on a formal loghich is
extremely difficult to control or even imagine.

When energy conservation is combined with speeiativity, then “mass” cannot be defined by inedsain
classical theory, because both its intrinsic quigstiare already definednassby energy, ananergy by
gravitation. Of course, the order of the definiticem be changed, however two different definitioaanot
be used for one and the same quantity, for instboramass.

Using energy conservation, the gravitational fiefckinetic energy can be calculated. It has twdedint
values: it is zero in the direction it moves, buegisely that part of gravitation which is missiimgthis
direction is added in the orthogonal direction vehiirhas twice the value. Moreover: If the body s
its kinetic energy through acceleration by usinteeal energy, then the gravitation of tiregertedenergy
must be added in both directions (due to its sphkgsymmetry). If, however, the body has been acatdd
at the expense of its own mass, then the exteneagg inserted is zero, hence there is nothingetadzled.
These results are new for physicists. (See theateyn in Chapter8.4 + 3.5 Page24-27).

Now, two remarkable consequences of the dependgmgravitation on direction should be mentioned:

1. The advance of the periheliorof planetary orbit2. Two-fold light deflection near large masses.

For light, this is self-evident because light cstsionly of kinetic energy, whose gravitation traarse
to its direction of travel is twice as much as tbbhan equivalent mass. (In classical theory, takl fof the
kinetic energy would have a spherical shape.)

1.7 The Finite Radius of the Universe

When calculating the force of gravitation upon moge galaxy as shown in the Chapter 1Ekp{anation
of Red Shift of Remote Galaxies)the result as seen from the earth may be a sarpri

According to the Classical Law of Gravitation, gtatton grows without limit as the distance incresasNot
so with Energy-Conservation Gravitation as cal@daisingequ.(1.9). Initially, this equation also shows an
almost linear increase in gravitation when theadlise increases; however, at very large distaricesate of
growth decreases until — at several billion liglatyge— it reaches maximum. After that, it drops asymptoti-
cally to zero $ee calculation in Chapt8rlQ P.36ff, Equ. (3.56) and also thelot on P. 84.

It makes sense to define the distance to the mawiami‘Radius of the Universe”because it would be dif-
ficult to find anotheigeneraldefinition forall the various celestial bodies. Most celestial bediee gaseous
without a discrete surface. In order to define @ppr “surface”, let us observe a falling body. Wiies dis-
tance decreases, the gravitation increases anbdegacmaximum at a distané®, and then the gravitation
declines, reaching zero at the center. The dist&joghere the gravitation reaches its maximum, can be
defined as “Radius”. The same definition can bealdsethe radius of the limitless universe.

Using that definition, we find the radiug Bf the universe depends only on the square roit$ oéciprocal
mean mass density, according to the following equation (de€38:
3
8Gmp
If we calculate the meaglensity p of the universeusing the assumed mass of\aflible celestial objects,
then we get fop about one hydrogen atom per cubic meter. Howeviéin, additional dark matter, we must

assume a density substantially greater. If it isrféimes greater, then, using Equ.(1.9), we obtain
16 billion lightyears for theradius of the universe

(3.58) R,=c

(c = velocity of light, G = gravitational conata

That is about the same as has been assumed usiognttmon hypotheses of an expanding universe.
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1.8 Cosmological Consequences:
Gravitation is the Inverse of the Law of Entropy

Heat, T, freveens The theory of heat is subject to the

- Only the heat of the 2" Law of Thermodynamics.

t t

Iueslréﬂszr\r):ﬁgglg.re It states: From the total he&), of a closed
system, only the fractioB between the tem-
peratured’; andT, can be extracted and used,

ﬁ for instance as
mechanical energy, but not the heat between
the lowestpossible levelT, andT = 0.
This means: The maximal energy
extractable fron® is the fraction

J The heat §
. is no longe
- available.
T2(0<T2< Ty -
_ ’ S (1.12)E=Qu (Carnot’s efficiency).
Fig. 1.4 T,

From this, a cosmological conclusion has been driaykV. F. H. Nernst (and Lord Kelvin): If in therfa
future all stars cool down to tHewest temperature level E, then the universe will die the “heat death”
because no further temperature gradient exibis=T, = 0. Then energy is no longer available, the
prerequisite for life no longer exists.

Fig.1.4 shows that all the energy consumed by living bemgmately reaches the lowest temperature level,
T,, from which it cannot be extracted. After the wmse has reached that state, no life is possilévéo

Of course, there have been doubts (by Nernst'adrie. Arrhenius and others) as to whether suchnhaeco
quence of the" Law of Thermodynamics would also apply to cosmimcpsses, and at all times.

Now suddenly, with Engy-Conservation Gravitatigrsuch doubts are confirmed. This law is the cosmic
process which reverses, in the long run, tHe.aw of Thermodynamics. This is a consequence fahda-
mental physical principle stating that the quadittenergy”, “mass” and “gravitation” cannot be seged. If
one of these qualities exists, then each of therstimust also exist, with its correlated quantitieisese
guantities determine the dynamics of that systergaRlless of the kind of energy, each gpenas an
equivalent_masswith its correlated gravitatiorHeating a body increases both its mass iendravitation,
proportional to the healf. that body acquires kinetic energy by gravitation then this is at the expense of
its total mass, including that part of it which isheat, and that heat may be at the lowest temperatar
level, where it is not extractable by a thermodynare process.This means:

Falling is the inverse function of the Second Lawfdarhermodynamics.

This changes our view of the world fundamentallgwiNwithout conflicting with the principles of phgs,
the following new interpretation of the known ohsions is possible and conceivable:

Within galactic systems, new stars and planet$caineed by gravitational aggregation of matter dispd in
clouds throughout space. In some planetary systeomslitions may become advantageous for living mrga
isms. For millions of years, the stars have bedratiag their energy whilst approaching the gatacenter
in large spirals. Statistically, part of their mamigm continually returns into the galactic periphermgnbe the
masses must ultimately fall into that center. Timaly be accompanied by more-or-less violent exphssio
where most of the collapsing masses are radiatejeoted in the form of particles, similar to agfoun-
tain. The path with the fewest obstacles for syehtieon is the galactic axis of rotation, the otdé@ections
may be blocked by centrifugal forces, collapsingses and magnetic fields.

Each ejected mass can again become raw materia¢vostars and we can conclude:
The center of the galaxis is a recycling machine fstars!

That is a concievable process, however at leasgtvestions remain: Does any mechanism or physiocal p
ciple exist which can transform radiation back iatbodily mass? Is Cosmic Background Radiationtitpar
cles included) perhaps a remnant of the past?

It may be worthwhile to ponder about this.

02.10.201iesslinger@rudolf-kiesslinger.deNussdorfer Str.25 - D-88662 Uberlingen -Tel.¥@W551 61117 http://www.rudolf-kiesslinger.de




11
2 The Assumptions of Physics

Without mentioning it, we have assumed classicdl rafativistic principles, for instance: energy serva-
tion, the classical axioms of Newton, also the &lisaconstancy of the velocity of light with itslagvistic
implications. However, not providing precise defoms does not imply ignorance or unawareness.eRaith
expresses the insight that definitions without rawianeous understanding of the meaning of wordg ma
turn out to be tiring. The author does not see sanse to answer questions before the reader hdsar
correct or not — of the objects about which we sgreaking and to which we can refer a question tinide
tion. Is our physical concept of the world the ame of a linear piling-up of knowledge in our bragm
rather a continuous creative process, includingpseection, where we compare yesterday's experiamte
ideas with today's questions, giving our mind thance to grow progressively through mental refteti

What are the assumptions (consciously or unconslgipwhich determine our thinking about physics? We
cannot even reflect on this without making someiaggions, regardless of whether they are right mmg.

It sounds paradoxical, but mathematics and modeRysips have been characterized as being “exacy’ onl
after they were defined byNPROVABLE assumptions calledXIOMS or PRINCIPLES These sciences are
defined by axiomatic assumptions which cam be proved.

Being in the midst of the discussion about relatigiphysics, | see that obviously there is muchfegsion
even among physicists. Often we are confronted with criticism that Einstein could not have checked
whether the velocity of light would always be camt“in all” reference systems; consequently heotly
should be considered as hypothetical, not veriéiaiol fact possibly disproved.

Anyone who argues this way reveals a fundamentslimderstanding of physics because the constancy of
the velocity of lightis not the result of a measuremeittis an axiom. In principle, this axiom couldvea
been established even before the velocity of lggs measurable. Aphysical axioms (principles) have one
characteristic in common: they cHOT bePROVED. This means that they cannot offer what thesesrire
asking for, because axioms are “Not-Disproved-Ag#tions”, and “not disproved” does not mean “proved”
One instance is the Principle of Energy Consermatiobody can prove it. The only argument for atiogp

it is the fact that no observation exists whichpdises it. If a principle is disproved in one casen it is
disproved in general and must be discarded.

Moreover, a given principle cannot be cancelledeastricted by another principle. There is no ordéer
precedence, no stronger or weaker principles ekitfter a principle is true, then it is always t{a¢though
the truth cannot be proved), or it is not true.

In order to understand the argumentation contaime@in — with all its relativistic aspects — onesinu
realize the fundamental difference between theragiof Classical Physics and the Relativistic Pgles.
Of course, this also applies to the consequences.

The argumentation in this essay presents nothiag eecept the consequence from measurements showing
that the course of time and — correlated with tinibe mass, decrease when approaching the cergesvof
tation. When reaching the center, the falling vi#¢joreaches the velocity of light; then howeveg ttourse

of time has decreased to zero and the mass hasamaed into radiation.

The greater the initial mass, m, the greater isats of decrease until the mass reaches zerok Blates
cannot appeatr, there is no “Event Horizon” at dadice R > 0, as is often assumed; only when Ris 0
v = ¢, but there, the mass has vanished (this méargravitational mass in the direction towarddgster).

One unexplained domain remains, i.e. wherdddeitionsfor length and mass are not applicable. A distance
between masses is defined by the transit timegbt,lihence a distance cannot be measured withcesiore
greater than the wavelength of the photons whiehused as reference. The shorter the wavelenggh, th
higher the energy of the photomstractedirom the very mass whose distance is to be medslingothing is

left over from the mass, then the distance remandefined, and this has been observed in some iexper
ments. For instance, with the tunnel effect: thé@rappears as though the velocity of light woutdHigher
than c. Here, the Relativity Theory is correlatled@uantum Physics.
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2.1 Relativistic and Classical Principles

What are the Fundamental Units of Physics?

With Einstein’s publication of the Special Relatyirheory in 1905 and — a few years later — thedgan
Theory of Relativity, a new understanding of théura was initiated, unique in the history of natura
science. This goes back not only to Einstein. Sfgnéts coming can be traced back several dechdfse
Einstein, especially to some fundamental mathemladiscoveries about multidimensional geometry, atd
the turn to the 20 century, to never-before-imagined theories abgaice and time by H. A. Lorentz,
H. Poincaré and others, also by Ludwig Boltzmann.

This change in thinking was advanced by Albert t&imsto such an extreme, that in some cases even he
himself remained inconsistent when he tried toofelthe paths he had opened partly intuitively, lpary
mathematical reasoning. The method of reasoningdetrated by Copernicus, Galileo, Newton and others
was so convincing that the mere idea of procedayphbd these pioneers often provoked passionatesgppo
tion, perhapdecauseahe new logic did not contradict the old one hurpassed it on a higher level, and that
was often considered next to impossible. Unfortelyatustomary thinking prevents even consideratioa

logic which might surpass the customary logic agpBuccessfully so often in the past.

The first fundamental breakthrough occurred whemdis realized that a physical object, e.g. a body,
cannot be recognized as a “thing in itself”, notrewy observation. We never see an “object infitsdor
instance we do nateea person. What we see, whether physical objeclising beings, aramageswhich
emerge in our brain. We can neither enter the rhemdd of a living being, nor even look into itehce we
cannot experience the other life as it is “in itsalVe perceive it onlyhrough analogy using our own mental
experience. Analogy, however, cannot tell us mbes tthat which we have experienced in our own nhenta
imagination. If we are born color-blind, then wengat know the colors an other creature sees. Whateg

or perhaps measure is only effect but certainly not the mental experience of cotifréhe other individual.

This is true also for the physical world. A bodyngaact to an object only insofar as the objectat$f tha
body. In the observer’s view, an object “exists’ratg in the form of an experienced effect, not Ioy-3
thing this "object" may experience itself by itsrowind's eye (being “real” only in thibject). What th
other existence may be “in itself’, even its existe, does not matter in physics if it has no effedhe
“observer”. For an observer, no reality exists otl@ntthe images emerging in his own “imaginati
of course including the effects registered by unsgnts, which too, can indicate nothing other thifects.

There is nothing more objective than the subjective

Exactly that is the message of the Theory of RetgtiThis theory shows us for the first time, tlna cannot
become aware of any reality of the physical wotlgeo than through its effects upon us, the obseker
cannot say an objepbssessea certain length or mass, we can only state tigtteor mass which a particu-
lar observer attributes to that object. His obs@madepends, for instance, on its velocity relatio the ob-
server and may be considered as self-evident. yt ais depend on the gravitational field (whichtum,
depends on the relative velocity to the obserd&rfor instance, we are on the surface of thehefndm
where we observe a space vehicle following antedlp orbit around the earth, then we reason thetet
must be an attractive force which causes the wehecdivert from a straight path to a curved orhgtro-
nauts inside the vehicle see the same situatice gifferently. Their vehicle is an “inertial syatg Inside
the (small) vehicle they see any movement relgbvihat vehicle, hence the gravitation is zerdghéfy had
neither windows nor a memory of their launch, thtegy could not know anything about the field anduwib
their orbital movement relative to the earth, whibky do not see. The astronauts float within thliale,
and if they move, then only relative to the vehidlkis can be experienced in a diving airplane.

Length and mass change with the location and thecie of the observer. Not being absolute quasditi
they cannot characterize an object. Because thestities are relative, we already get into troubiee just

try to define them. For instance, it has been @efirthe unit of masby 1 cni water at 4°C; the unit of
length by the International Prototype Meter in Parighise standards are not constants, then we casaot u
them for reliable measurements. A physical theoakes sense only if we have absolute standardsrigth
and mass, as well as for time. Obviously, the ertigic of physics breaks down if it is not possit base
the standards on a foundation which remain unafteby observation.
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In the meantime this problem has been realizednbubefore physicists were confronted by a stravige
servation which, at first, could not been explained the observation that the velocity of lighalways the
same, regardless of the observer’s movement reltdithe source or the sensor of the light.

The most radical conclusion from that observati@s wrawn by Einstein. He realized that in converaiio
physics,all fundamental quantities are “relative”, and as suwdppropriate for the defininiton of fundamen-
tal quantities. For thousands of years, these gignhave been the base for all definitions andsuee-
ments, with more or less precision. Now Einsteimed these definitions upside down by replacingrtivgy
new definitions. Instead of expressing the veloatylight to be the quotient of two measured queadi

— distance and transit time of light for coveritigit distance — he reversed the definition. Thigmse
He degradedto relative entities the very quantities which haekn considered absolute and invariable
— time and_lemth — by definingeach of them by light! While for Newton the abselutvariable entities in
the world had been space and time, now Einsteiladt the only absolute entity iglitt This means:

Neither space nor time, but light must be usedaae thor the fundamental units, independent of Heever
and appropriate for defining all other units. Isstphossible? It is possible and simple. We neeg arlight
ray in vacuum emitted by an atom of a defined etgmény spectral frequency can be used as caldati
unit: For length: the wavelength, for time: theipdr In order to minimize adaptation problems wiitie
units hitherto used, we can multiply each calilmratinit by a suitable constant scale factor.

(2.1) Thenthe ratio would be: WavelengthA = ¢, theabsolute constarelocity of light.

Period T

If the definition by light is established for botimits — for length by, for time byt — then all events are
governed by Special Relativity. Of course, thisotlyewvas accepted because its consistency withnalvk
observations and experiments had been confirmexin Enat time, any report of a velocity greater thizat
of light could be explained as a not-understoodmyeand would just indicate an erroneous measuneine
using classical procedures instead of using thefeat! by light. It is true that some measuremsatsmed
to indicate a velocity greater than that of ligtd this | will refer later). At the moment, | widlo trace
Einstein’s chain of reasoning when he constructe@leneral Theory of Gravitation.

As most of the great discoverers did, he also deditis findings not from new postulates, but ratherhad
at first an idea of the outcome, and afterwardy dndering on it — he constructed appropriateylats,
but this he didn't disclose when he presentedltweldéssly formulated result.

The most important postulate was the constancyhefuelocity of light. Step by step, he realized its
far-reaching consequences. So he recognized thgthlend time are relative quantities, but not dhist.
Mass also turned out to be relative, while hithemass had been the embodiment of immutabiitlyfun-
damental physical quantities revealed themselveg thependent on the relative velocity of the diiethe
observer. Even more exciting: Mass and energy Heeen recognized as being identical, unthinkable in
Newton’s time. This means: The weight of a clockrgpincreases when wound up, although far tootess
be measurable. However the mass of an elementatigl@ancreases many times when accelerated to hig
velocities, and this can be measured with highipi@t

So, Classical Physics had to be replalogdhe ‘Special Relativity Theory”, which, without exception, has
subsequently been confirmed by innumerable obsensaaind applications. But one phenomenon remained
to be explained: Gravitation

For this, Einstein had an idea: Is gravitation alif of the geometry of space?

The absolute constancy of the velocity of lightdetermines all fundamental units of physics bightlray
having a certain resonant frequeney,of an arbitrarily selected atom. In principle, w@n use its wave-
length,A, to define theunit of length =A = 1; or its periodf, to define theunit of time =t = 1L We can also
define theunit of masswith a light quantumg = hv, by definingm = E/¢ = 1. Next, we can choose a scale
factor for each of this quantities in such a wagt tbur definition becomes best adapted to the ggem
when the velocity of lightg, is =300 cm/s= constant.
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2.2 The Equations of the Special Relativity Thegr

The Special Relativity Theory cannot be understoad,even superficially, if we have not realizedttthe
fundamental physical quantities (length, time, fhase NOT qualities of the physical objects themselves.
Rather, they are qualities of timaagesin the “imagination” of the observer. The images aot the real ob-
jects, but illusionary impressions. A physicist adantify as "natural laws" only the rules by whitdfese
images are correlated. The laws depend on theay&eicondition (location, velocity, time, graviiaal
field), as well, of course, on the condition indezhon instruments by which our senses are auguohente

Expressed precisely: If we say an object “has” a cain mass or length at a defined time, then we do
not mean a quality of the observed object itself. Wat we mean is: parameters which are — in the ob-
server's imagination —characteristic for the momentary behavior of the bject. We do not know any-
thing about the qualities of anobject as suclfunless we look into our own mind, since only | nmgelf can
“see my life from within”). What is an “observer”?

An “observer” must not be a living organisEachphysical object is an observer because it “obs&rire
others by the effectsn itself, and only by those effects, not by amdhcorrelated with a reality the other
object may be for its own.

It is assumed that the following equationsSpiecial Relativity are known; their verification can be found in
textbooks. The equations express the dependengelocity. That dependence has been deduced from the
absolute constancy of the velocity of light. Howewge special theorem remains to be investigateid: the
dependence on the gravitational field. The equatame true when gravitation is absent.

(1. Mass increasesrom myto m byAm: m=__Mo . .
Am=m—m 1—v2/c2 These equations
T represent the
2. Time dilatation (Increase of a time interval)f = —2—; » so-called L,
1 -2 /c2 Lorentz Transformatich
v, +V, Together with
(2.2)< 3. Addition of velocities: VEa—"7—, E =mdc;
1+V1V2/C it is the base
- - — 2/2. and prerequisite
4. Length contraction: L =loy1-v?/c?; for all the subsequent
derivations.
1-v/c
5. Doppler effect: A=A, :
\ 1+v/c

“Lorentz Invariance” means: These equations are true anywhere in fkierge, this means at any location
and at each time. In other wordg:each location, the universe is similar to itself

Equivalence of mass and energy, E = rfior: m = E/&), implies that théncreasein mass by acceleration,
that is,Am = m—m, must be the mass-equivalent of the kinetic enéwgy= Eq./c’. This is evident because
it is produced by accelerating a massg, tm the velocity v. Speeding up the masg, tma velocity, v, means
simply transporting a mass (energydmn = E,/c’, from outsideinto the intrinsic mass, in

The increase of mass when v increases will be pravethe following page. The derivations of theeoth
equations can be found in textbooks and are nateduwere. For lack of space, | will only recomméinel
following textbooks from the many which can be moeended:

1. Hermann Bondi‘Relativity and Common Sense — a New Approach t&instein” (120 pages).

For didactic reasons, Bondi explains the theory wih the relativistic root (as usual) but with tlkefactor.
For readers of his book, | quote the correlatiorthaf k-factor with v, but please note: Bondi writ®$ for “v/c”;
that means that v is expressed as a fraction ofdloeity of light:
2 _
o= 2k, St TP £ A%
k?+1 k®+1 1-v

2. Max Born: Die Relativitatstheorie Einsteins (324 pages).
ISBN 3-540-04540-6 Springer-Verlag Berlin Heidelberg NewYork Tokyo #98
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2.3 Relativistic Increase of Mass due to Velogit

Assumptions 1. Equivalence of mass and ener§y: mc,
2. The absolute constant velocity of lightand
3. The axioms of Newton, applied on the mass m(v).

Prerequisite: Energy, dE = Kds, inserted from outside by apgtime force, K, along the path ds
[A] E =JK ds. (K = force)

According to Newton’s definition, the force for afging the momentum, mv, when time changes is:
[B] K = d(mv)/dt = (dm/dt) v + m dv/dt.

[C] E=mc¢  These three equations can be found in textboakbeTproved is the

. m :
Assertionn m=———=—— where m= mass at rest (i.e. when v = 0)
J1-v3/c?

[For V? << ¢ we obtain the known approximation E 3ch+ m, v?/2].

Proof: Derivation of equatiofA] :
[D] K = dE/ds = (dE/dt)/(ds/dt) = (dE/dt)/v. Equalizwith K of[B] right :
(dE/dt)/v = (dm/dt) v + m dv/dt, in otharangement  dE/dt = (dm/dtj ¥ m v dv/dt.

The right side of the last equation extended ¥y c
dE/dt = (dm/dt) €v?/c® + (m & v/c®) dv/dt. Into the right side of this equation, weert

Equ.[C] E =mt and its derivative dE/dt = (dm/dd.c

We obtain: dE/dt = (dE/dtyic” + (E v/C) dv/dt;  arranged differently:
[E] (dE/dt) (1-9/c) = (E v/ dvidt.
By using the abbreviationA = (1-#/c?) and its derivative dA/dt = —(2\icdv/dt, we obtain:

(dE/dt) A= —(5) E dA/dt.  Multiplied by dt: dEA—(%) E dA, or

dE/E = —(%2) dA/A.Integrated with the boundary valuaghen v = 0, then E =gt and m =
(2.3) E/E, = ! , hencem/m, = S S as has been assertedg frmass at rest)

J1-v2/c? 1-v?/c?

2.4 Unit of Mass Defined by Lght

By introducing Poisson’s equatipBinstein could explain on planetary orbits twe@lyations: the advance
of the perihelionand the deflection of light near the sfloy an angle twice that of classical physics). For
Einstein and generations of physicists, this wasi@gd as proof that the General Theory of Grawitat a
conseqguence of Poisson’s Equation. However itgsage error. Essential for these two effects isPit-
son’s Equation, but rather the work of an unnotisedv away passenger imported with the equatienthe
constancy of the velocity of light. This can beliwsal if we discard Poisson’s Equation, and witlitg pre-
condition: a source-free field which would supplfading mass with kinetic energy (it would contaila-
tivistic masses). Then the constancy of the vejagitlight leads to all measurable relativisticuks, how-
ever with much simpler mathematics without refeestacthe tensor algorithm (see Chagd, 1.2and1.3).

If Einstein had applied the principle of relativity the falling masses as well, then, of courseybeld have
recognized that no singularity exists in the gatidnal field (where the curvature of space isaxty dis-
torted, the energy unlimited). Then he would hagéngéd mass as a relativistical changing quanstha
had done with the other two essential physical tities), length (space) and time.

02.10.201iesslinger@rudolf-kiesslinger.deNussdorfer Str.25 - D-88662 Uberlingen -Tel.¥@W551 61117 http://www.rudolf-kiesslinger.de




16
2.5 Einstein’s Hypothetical Space

When Einstein tried to answer to the mystery of/gjaéion he had an idea: Can gravitation be understs

a quality of space? We do not know Einstein’s cledireasoning when he tried to prove his speculatmd
how often he was caught in dead-ends. Howevergifcansider his postulated axioms in retrospect) the
— with high reliability — we can trace the reasagnive followed.

In his book Grundziige der Relativitatstheori€’, Einstein postulates anEhergy Tensor of Matter’
having thehypotheticalquality that its divergence disappears. Becausedhder will most likely agree that
his postulate is scarcely understandable, | willhee try to explain it nor use it. | shall contenyself with
the remark that Einstein adopted this tensor frtassical physics. With this tensor, he introducexdbasical
assumption as condition for his General Theory dadv@ation, hence the theory stands or falls orn tha
assumption. This can be seen in the specificatiotthfat tensor, postulated by Einstein withoutificsttion

or explanation with the following words (my trartgba):

«1. It [the tensor] should not contain higher than2he differential quotients of,g
2. It should be linear in those differential quotients
3. Its divergence should disappear identically.”

| do not assume that anybody will understand tlzes@ms. The reader should not be annoyed that tequo
it without explanation (this I will justify later)lo each of these axioms we may ask: Why? Einslieimot
clear explain any of them, he added just the falhgvbrief comment:

“The first of these conditions are of course exgddrom the equation ofdssoN’.
Without trying to explain these axioms or to expréshy the tensor algorithm, | add only the follag re-

marks, which can be read in relevant textbooksr& aee find the known classical equation for the umalt
attractive gravitational force, K, of two massdsr(k<M):

GMm
R2

(2.4) K= (Newton’s law). G = gravitational constant, R = distance betwéenmasses)

The equation is true for spherical, symmetrical seasM and m. Each mass can be thought to be concen
trated in its center (for mathematical proof se¢hmoks). If the masses are neither spherical wometri-

cal but are distributed within a volume accordiogtdensity function, then we obtain the force upanass

by integrating the attractive forces of all the matements, dM. In this case, Newton's law remtire it

has to be integrated over all the mass elementgadii dm). To accomplish this, Poisson — a matheraat

— transformed Newton’s Law into a differential etijoia.

With Poisson’s equation, Einstein introduced a reativistic assumption, as he himself emphasiZéen

he formulated the theory using the three axiomdegyuabove. When replacing Newton’s Law by Poisson’s
equation, he certainly obtained a more generalditation, but the fact remains that the formula @essical
one, hence his theory is already at the onset ®diod classical conditions.

Additional to these conditions, Einstein introdudbd axiom of the absolute constancy of the vejooit

light This he did bypostulatingthe “Interval”. From these combined conditions, dexluced relativistic
measuring units for length and time. Thus, the @orisvelocity of light was combined with the clasgi
equation of Poisson, this means combined with gremlized form of Newton’s Law of Gravitation. Hen
his General Theory is true under the preconditibthat law. The main condition of Newton’s Law st&t
that the kinetic energy in a falling masscieatedin a “source-free field”. Hence, as in Classichy$ics, in

Einstein’s theory that energy “emerges” from spghbe “field”) without having a source, and this we®-

phasized by Einstein himself.

From these classical preconditions and the cons#otity of light Einstein concluded, without calation,
the following formulas for the change of the timéerval. (HoweveB would be true only if GMf<<R):

A) t2=t2(1-2GM/c?R), or, if 2GM/@R<<1, (B) tOt,(1-GM/C’R) or t, Ot(1+GM/C?R)

(tis a time interval at infinite distance, ig that interval when reaching the distance R.)

Einstein’s correct conclusion in his owrords (my translation): “The more ponderable magsést in its environment,
the slower a clock will run.” (By “environment”, B$tein apparently means that all ponderable maasefom the
same direction relative to the clock, hence thelcle assumedot to be insideéhe mass, M).

Because Einstein uses unusual symbols (showRame 98 for the equations (B), | have translated his
formulas from his notation into the usual languagphysics.
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Instead of using the three axioms quoted above &uatulating on how Einstein’s formulas could be
deduced from them), the reader may appreciate Whew demonstrate a far simpler way for obtainihg t
formulas (B) directly from the classical formul&s formulas (B) we can easily recognize some inistes-
cies with respect to energy conservation and SpReiativity.

We start with a mass falling from infinity to a tiace,R, to the center oM. According to classical
theory, at the distancR it reaches the velocity =2GM/R. From this we obtain its kinetic energy,

Ewn= mV?/2= GMm/R. In Classical Physics, especially in Poisson’satign, the kinetic energy is supplied
by the field Qot by the mass). The masstains its initial value & = «, where, according to Special Rela-
tivity, the internal energy of the falling massis?, henceE,,,/mc? = GM/c?R. In classical theory, the hypo-
thetical field energy is not known. Known is onhetchangein the potential energy of the field. When fal-
ling from an infinite distance, the changebg: = -GMm/R, as in the formula above; the potential energy
decreasedy the amount of the emerging kinetic energy.divevermc?, rather than the field, supplies the
initial potential enagy, thenmc? decreases tmc>~GMm/R. Hence, that would be the remaining potential
energy after free fall:

mc? —E,, =mc? _GMm mcz(l— GZM
R c’R

Epot GM . . L
. As before—- = R’ this is the ratio of the kinetic energy
mc® ¢

to the entire initial energy, mcNow we can understand Einstein’s formula (Bshows that time and poten-
tial energy decrease by the same factor (the ottty to the energy, micof the falling mass).

So we have obtained directly, what Einstein haduded from the assumption on which Poisson’s equatio
is based. We, too, obtained formula (B), but nete:did not use the tensor algorithm. Like Einsteanob-
tained it from the classical formulas. ObviouslyEinstein had not used the classical formulasn the
would have obtained neither formula (B) nor itsr@ppmation. We have revealed even more, nanmmaby: is
the source of the kinetic energy, but Poisson’sirapsion of an energy-supplying field is incompagillith
this. From here on, Einstein’s argumentation iomsistent because he continues his calculatiof lais i
assumptions had been relativistic. Under relattvisssumptions, however, the masses cannot beacdsist
they must be relativistic quantities — whether iewltbn’s or in Poisson’s formulation. Moreover, Spéec
Relativity demands energy conservation, whereadaissical theory, the energy of the falling mas&is-
ated” in empty space: the “field”. We deceive oluse if we believe that the principle of energy serva-
tion would be rescued simply by calling the empigce “field”. It is true that “the sum of potentehd ki-
netic energy is constant”, but constancy as su@s dot produce energy from nothing. Of course,tBins
was aware of this problem. He “solved” it by caBuapecifying a new axiom without identifying it asch.
This he did without any reasonable justificatiampy by the following remark:

“It must be considered that besides the energyityeolsmatter, an energy density of the gravitatibfield
must also exist; hence, without any question, tlsareot be a separate principle of conservatiocenefgy
(or of momentumjor matter aloné’ (My translation, Einstein's italics).

This is the origin of the problem which he couldsdlve when trying to disprove the existence ofcBla
Holes. Of course, he realized that Black Holes Wit disappear even if he avoided point massds wit
infinite densities by using Poisson’s Equation. ldger, if he had made relativistic assumptions witkrgy
conservation, then he would have obtained the rfaeff® instead of the parenthetical expressions in
Equ.(B). This is pointed out in Chapter 1.3.

Einstein gives no hint how a postulated hypothéfiedd energy could be measured. Field energy make
theory self-contradictory. On the one hand, thesy@san object in free fall will not decrease, hesmathe
equations are defined under the assumption thataiee of energy is not the falling mass but tblef On
the other hand, these very formulas lead to theemurence that time runs slower, the stronger ¢he i (in
his words: “...the more ponderable masses aresierivironment”). However, the oscillation of atotby
which the time standard is defined) is proporticioalhe atomic mass, hence, the mass must decietse
same rate as the rate of time, in contradictiothéoassumption. This contradiction cannot be resbif,
according to Einstein, the falling mass does natefese, then its gravitation too will not decreasethe
contrary, it would increase if the kinetic enerdgoaexerts gravitation — as commonly (erroneousygs-
sumed. Another contradiction arises at the so-@alehwarzschild Radius. There, the mass reachesgethe
locity of light, which — by the way — means infeienergy!
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This is the definition of a Black Haléts contradictions could be eliminated only if define an extra axiom
for each inconsistency. In such a sophisticatechematical algorithms, it would be a hopeless taskece
and remove all contradictions which may be hiddemdin.

However, the inconsistencies in Einstein’s theay be eliminated far more simply by the very ideas
stein himself introduced into physics. This mustEbephasized in order to give the credit to Einsgeid to
prevent incorrect interpretation of what | try t@ke clear. He arrived at his epoch-making conchssizer-
tainly not by applying the axioms quoted above,abse most likely he didn't start with these axioms.
Rather, his motive was the brilliant (though misglieg) intuition that gravitation might be a qualiby the
four-dimensional curvature of space. This impliest the started not from a physical point of vieut, foom
the mathematical idea of curved space. The idednfaed him from the time of his college days. etisifi-
dence in being on the right track was reinforcedabee the idea was successful and consistent With a
known measurements. Obviously, he was convincedsthaner or later its contradictions would be over-
come. This train of thought even led to the idea ¢¥Veltformel” (a formal explanation of the world)lo
other scientist had understood better the prinogbleelativity in its full consequence. This is an epoch-
making achievement even on its own.

Many hypotheses for a relativistic theory of gratian have been constructed by very competent mathe
ticians, more or less tentatively, but they hadessential problem with the geometry of curved spadhe
vicinity of Black Holes: There remained some insable white areas where no universal mathemataat s
tion could be found. Hence, it was neither surpgsnor should we be troubled that not all problemase
solved. However, compared with all conceivable tlesp Newton's theory had the obvious advantage of
coming closest to the ideal for describing graigtatas simply as possible. When even Newtons'syhtdwe
simplest of all, is so complicated — in the vigmif the singularity (infinite energy) — then it@lid not be a
surprise that any other theory would be all theeniotricate, nevertheless solvable someday.

For his Generalheory, Einstein referred to the highly developeteRtial Theory of curved space. Nobody
expected that a potential function could be fourctv had not already been thoroughly analyzed and e
plored by ingenious mathematicians. Whatever Eimsteght have wished for (with respect to multidime
sional curved space) a reservoir of ideas was dfr&aown with a lot of theoretical variations — was
something missing? Yes, something had been leftTdn@ most important parts of the Potential Thewag
been created by thinkers who where more matheraaticthan physicists, however they lived at a tirherw
some of the fundamental principles of physics hatdoeen discovered or not yet realized in theiveirsal-
ity. One instance is the Principle of Energy Comaton. Obviously, for each central forces whichildobe
imaged there was always a theory in store, bubrg &s the Principle of Ener@onservation — especially
the equivalence of energy and mass — had not beegtt, not even the greatest genius could incatpor
the equivalence of mass and energy into any Patérieory.

Einstein relied on the Classical Potential Thetfrihe had preferred the other option — if he hadvida’s
Law adaptedto the Principle of Mass-Energy Equivalence — themwould not have overlooked the fact that
Newton’s (or Poisson’s) original law it the assumed simplest theory possible. The causetive Rela-
tivistic Potential Theory sometimes leads to unissegae problems, is the singularity in that domaihere
the force of gravitation becomes infinite and tteeffall reaches the velocity of light. There, tuevature of
space becomes self-contradictory. If however Nelstbaw isadaptedto the Principle of Energy Conserva-
tion, then we obtain a result which nobody had etqag in spite of its simplicity. Then the necessit do-
ing the impossible — adapting physical principes tsingularity — vanishes. The singularity leaxsuch an
extreme curvature of space that some principlgggsics degenerate to self-contradictions.

Why did Einstein not insert relativistic massedNiewton’s Law? The simple explanation may be: It Wis
idea of explaining gravitation by an extra curvatof space. Exactly that would necessitate a cureaif
space which is responsible for the singularity!
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2.6 Black Holes Observed

Since a few years infra-red radiation can be usealbserving the center of the Milkyay and other galax-
ies. Visible light radiated from that center cannot penetrhgedust clouds in front, however infra-red light
can. In the infra-red view we see in some galastiass orbiting round their centers on very narrdliptecal
paths. In spite of the observed extreme high vidssihese stars do not escape their orbits, hibegemust
be held gravitationally in its orbit by very largeasses in the center. The mass can be calculaedtifre
measured orbital data with the result that in sgalaxies many million sun masses must be withirsthall
distance of their orbit to the center. If the ctdéed escape velocity is greater than that of lilgah “not even
light can escape from it”. Such a mass concentras@alled “Black Hole"This is the conclusion in almost
all textbooks. However this conclusion cannot beem because of the following facts.

1) Contrary to this interpretation, the escapddting) velocity in a field isalwaysless than the velocity of
light, regardless of how large the mass conceptrathay be. This is shown by the measurements of
Hafele & Keating and followers. [refer tqu.(3.6)in Chap.3.2.

2) Additionally, the kinetic falling energy arise the cosbf the intrinsic energy (mgof the falling mass.
That means the mass — and its correlated gravitativecomes reduced while falling and reaches aero
the center. The part of the mass which has be&asftianed into kinetic energyas ceased to exert
gravitation in the direction it moves.

3) Light iskinetic energy and therefore can not exert graeitan the direction it propagate@however, it
does- even twice - in the transverse direction, shawfhap.3.4)This may be better understood if we
visualize a ray of light (photons) approaching lasorder to exert gravitation upon us, a photon Mou
have to do so continually before it would be absdnwhen reaching us. This means the gravitatidgheof
photon would have to move faster than the photmifit- with a velocity greater than that of ligBtich a
velocity is not possible according to the TheoryRefativity (see the “Addition Theorem for Veloeis”
in the Note, Page 79 According to the same theorem, the photon cowaldact in the opposite (back-
ward) direction — that is, back to the source eflight — because no velocity can be subtraftenh the
velocity of light.

The many enthusiastic reports about the "discowéBlack Holes" show in fact nothing other than tieservation of
high velocities within a very small region nearaagtic center. Though this is evidence for anesrly concentrated
mass in the center, it is not evidence for a Bldoke, because any theory that such a mass contientreere a Black
Hole is easily refuted. It is not true that Blackles have been seen — they are invisible by defimifTheir circumfer-
ence and their radius ("Event Horizon" and "Schwetnid Radius") are contradictions in themselves;aoise these
dimensions shrinko zero when the velocity of light is reached. Thetter” knowledge about Big Bang and Black
Holes, claimed by some authors against thoughtigarchers with other opinions, will enter thedrisbf science as a
period of daydreams, because it is based on tlerent assumption that light is subject to graigtain the direction it
propagates (this would contradict the measuremshtsyn inChapt.1.1and1.2— see note oRage 79.

In order to rescue Black Holes and the Big Bangraific journals and congresses would have toielte all counter-
arguments from all archives and even from the mofdasl people who dared constructive criticismeYytad to com-
bine this with an everlasting boycott of all suchical thinkers. This is the well-known strategfyreligious fanaticism.
The immaterial and material damage to science tir@uch a censorship would be immense.

Let me quote one of the most prominent scientisteeopresent, Geoffrey Burlge:

“Commonly, new ideas in a scientific branch are abeal by young scientists who oppose some establisineepts.
Not so with present-day cosmologists: The youngesare even more intolerant than their eldersdieas diverging
from the holy Big Bang. The worst aspect is thahars of textbooks in astronomy no longer preseatdosmology as
‘work in progress’ but as if the correct theorycdalready been found. ... Anyone who has beenisnfigdd long

enough knows very well that ‘peer review’ and thkaneination of articles has been developed intond kif censorship.
It is especially difficult to obtain financial supr for telescope observation time if the propopegject does not follow
a certain party line. For instance, Halton C. Arpwas refused the use of the Mount Wilson and MBalomar tele-
scopes because he continually discovered factshwdoatradicted standard theory. Occasionally, uhodox papers
have been withheld or excluded from being publidoedears. The same applies to appointments fadamic posi-
tions ...".

(Re4ranslated from 'mmer Arger mit dem Urknall", rororo 1993
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3. Mathematical Confirmation

3.1 The Function é¥? and the Law of Gravitation

The graph of the functios™® (Page 83 will be helpful for understanding the Relativistiaw of Gravita-
tion. The qualities of the law, derived with itdativistic features in the next chapters, are deiteed by this
function, and with it, the cosmological consequence Its value is a function of two natural constants

For the system Rncni g aF 1.Gravitational const.G = 6.672610 cm’/gs
- - — O

Mercury — Sun e 0708 12110 2. Velocity of light, c2—_ ?3%9871?093’ (;;2“//532

(mass of Mercury =3[30°°g) | min. 0.46410 |1— 3.710°8 c= G c .

Earth — Sun max. 1.52610° |1— 0.9710° | with Equ.(5): =—M

(mass of Earth =[@07'g) min. 1.46610° | 1— 1.0T10°® c

Jupiter — Sun max. 8.1810° |1—1.8110° | € *"=1-a/R + &2R-&/6R* +...—...

AT _ s
(mass of Jupiter = 1580g) | min. 7.4.16° | 1~ 2.0110° Msun= 2110%%g (0 333,000 earth masses):

For planets, @Ris extremely near 1 and deviations from the Ctaddiaw are scarcely detectable.

The Graph of the Attractive Force K =Gg|—2me_%< Equ.(1.9)
-a/R
Essential is theariablefactor y = R =x’[@ * (The substitution R = 1/x inverts the R axis withobiang-

ing the extreme values at their locations:

Ifoetheny =0, R=0.

If x=0 then y=®R=w).

For the extremes: y = x(2—a&)* = 0. Each of the three factors represents aeeer

a) Minimumat € =0 b) Maximumat 2—ax = 0 ¢) Minimumat x =0
X =00, R=0 X = 2/a R=a/2 x=0 R =
K=0, Bo= Mc. AGMm _ 4c*m K=0 Equ.(1.9)
Kmax = = Equ.(1.9
(= lim K) Equ(Le) | ™ @& GM& 9 Exn=0
Limit as per 'Hospital’s rule for R=Q Epot = (M+m/€)[6° Equ.(1.6) Epot = (M+m)&  Equ.(1.6),
can only be calculated using R = 1/k. : : :
B = m(,z; this means: En = mc’-[(]]__]_/é) this means t:iggitlayr%/;zs?otentlal energy
the energy is kinetic. 0.8647

For R — o, €¥R=1. Then, the total mass is potential energy atingrto Equ.(1.6).
A mass at such a remote distance is cdleche Massor Initial Mass.

In theclassicallaw is E,, = I:Gglzm dR=- GI\R/Im

Epor = (M+me 7R )c? = [M+m (1-a/R+&2R—+I] ¢2 [ Mc2+mc2—%= (M+m)c2—%Rm> 0.

The mass can be defined by Equ. (1.5) — (1.9). @ans that the classical theory of gravitationobess
generalized when it is adapted to fPenciple of Energy ConservatioiThis replaces the mass definition
used in experimental physics. In the classical ihebe constant part, that is (M+mM)has been omitted
because its effect on motion disappears in theudtamhen differentiating the constants. So we tates

<0, EBEw<0, whereas Equ.(1.6) states tha;>EO:

If the mass decreases by the fa&df® then the spectral (natural) frequencies of itstatanust also de-
crease, and with it the duration of a periode tifjlat wave — each by the same factor. If at B a time
interval has been, , then at a deccreased Re<this interval must also be decreased to less thanhis
means: the less the distance to the gravitatiargee, M, the slower is the course of time.

In many cases the difference betwegfand 1 is small and negligible. If, howevefTR, then all specula-
tions about events in the vicinity of the singuies, called Black Hole, are left to become vanisheecause
the gravitative mass disappeares by the factd® &his means: The generalize@rergy-conservirg
Relativity Theory” must be distinguished from th&burce-free Relativity Theol” of Einstein.
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1 ‘ ‘ ‘ Fig. 3.2 Force of Gravitation
K/K Classic Law of Gravitation (See also the d|agrams Qage 83
max normalized with the factor 1/k. . . . ..
1 GMm & 1 Einstein used the classical law of gravitationeds r
2.5 Kim R2 4 (R - erence when defining the setup for his theory.
(E) | did the same with just one differencexdaptedo
o the identity E = mtthe classical law of energy con-
Approximation formula for servation. The reader may feel the same surprise
2t Energy-conserving Gravitation .
1 ovMm & 1 I had when_he too, step by step, r_eallzes_
Ko (R +a/2)° 4R 1 that this adaptation converts the classical law i
( a’ *J the General Theory of Relatiyjthowever
1.5} (Explained in Chaptel0, p.7¢) -|  withoutthe hypothesis of field engies outside a
mass(postulated as effect of curvature of space).
Energy-conserving Gravitation Law
1 GMm @ 1 The measuement proves that the vacuum cannot be
1| K RE AR =7 RY2 /R defined as an additional source of energy.
max -
(a) The diagram shows the graph of the force function
when normalized its value to 1 at the maximum.
0.5] _4GMm|_| This means: the force function (Equ.1.9) has been
@ | | divided by Knax (from column b on previous page):
, _ K _GMm®E?® . 4GMm _1,a\2.2 &
P= = > — ==(=)e R.
0 ‘ ; “R/a-— K max R a 4°R
0 1 ‘ K ¢ The equation shows that the force function depends
only on R/a, that is: R measured wihthe unity of
Energy-conserving Law of Gravitation length. Considering a system of two bodies then its

normalized to K/K.« with Newton’s classic law  behavior is determined by the amount af.“

Note the extremely small distance to the centggrafitation. R = a would be a distance of 4.5mnthe
center of the earth, or 1484 meters to the ceffitdreosun. Such short distances would be possitiieibthe
two bodies were compressed to less than thosendesta

With Equ.(1.5) and with the masses in the table¢lagler can easily calculate some values for ‘a’.

An examination of the influence of ‘a’ may prevahe widespread assumption that ‘a’ would always be
small (€¥R01). As will be shown in Chap. 3.10, for the umaeethe length a is half of its radius, R!

In all derivations in this essay, the limited vetp®f gravitational signals (= c) has been negidctEarth
and sun localize their gravitation to the pointsevehthey had been about eight minutes (or 20 aansks)
earlier. This effect may neutralize mutually. A 8antime shift is true for a statistical distrilon of stars.

All the results presented here — verified by the @ck Experiment — reflect the fact that a falling baly
acquires kinetic energy not from the field, but fron its own mass. Though this is an empirical result
and was predicted by Einstein, it contradicts the asic condition of the General Theory of Relativity.
Its consequences, still ignored to this day, are daced and explained in this essajrhat means:

1. All mathematical theorems of General Relativity wtdol deduced from the incorrect assumption of
a field energy are not granted to be true. Theithtmay be like that of “The Emperor's New
Clothes” in Andersen’s tale.

2. Big Bang and Black Holes have turned out to be imEsible, whereas all other relativistic
effects remain almost unaffected or have been confied, at least by extremely good approxi-
mation.

3. Textbooks and a countless number of scientific paprist be corrected, the present proliferation of
hypotheses is blown away in favor of a much simplersical theory, just by inserting Energy Con-
servation and Special Relativity to Classical Giation, withoutany new theories.

Why this has never been tried before may be an alnrsbunbelievable mystery.
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3.2 Acceleration and Velocity as Function of Distate, R

Law of Inertia

According toEqu.(2.2/1) of Special Relativity, a mass,nncreases tom =\/m+/2 when it is acceler-
1-v</c

ated by applying a force to it. If, however, thessiam, becomes accelerated by its own intrinsic energy,
mc, then the energy must decreasenio?y1-v?/c?> and with it, the mass, because the total energy
cannot change. The difference between this arfdsthe kinetic energy
Exn = MC — Bt = M — mé,/1- v2/c? . According to Equ.(1.8), & = mc&(1- €. Equating:
(3.1) Exn = M(1—1-v?/c?) = m&(1- €*®).  This means f is a function

1. of the distance, R, which the mass has reached it has descended fremio R,

2. of the velocity at that distance. Differeribaton both sides with respect to time, t,
d dv

_ . .ddr . .
(leftgy g = Mohtge'qr), [and with a :GTQ"] results in:
__ M Bm= m‘; m[e‘a/R:—%zm BiR=-K [K according to Equ.(1.9)]
1-v?/c? R R

Thereinis b= % = acceleration, andv :% = velocity of free fall. We can write

(3.2) bO—Mm ___ =_ GIZ-!VI—T @¥R=_K. Law of Inertia. It establishes the
J1-v?/c? R Conservation of Momenturr, because

b=0 if K=0, hence v = conste

This law has not been postulated, not even indy;dttis a consequence of the Energy-Conser@ngyvita-
tional Law.

The left side is mass times acceleratjpate: the mass is the relativisticallgcreasedmass), the right side
is the cause of the acceleration, the gravitatitorak, with the relativisticallgecreasednass, me*®

The equation has been derived under the conditianforce and acceleration are directed towardémer.
There are good reasons for the assumptionalhdbrces including electromagnetic ones are cefiraes
(Page 50-5%, but the electromagnetic force is stronger by aofact about (1&)% For central forces, this is
easily proved. From Equ.(3.2) we obtain for theedeation, b:

J1-v?/c? .
(3.3) b=- GMRivz/C @R, ‘bis directed toward the center.

The negative sign is the condition for balaigcihe central forceb = 0 implies R = Gor R =oo.

This differs from the_predictiomf the widely accepted Source-free Relativity Tiyeavhere in case of
a sufficiently concentrated central mass, a Blackershould appear according to the following argoime
Near the so-called Schwarzschild horizon, the vglaaf free fall approaches the velocity of lighdathe
acceleration of free fall becomes infinite evenghotons. That is the conclusion in the conventi@uairce-
free Theory, whatever one may understand undén itontrast to that prediction, the Energy-consegvi
Gravitation Law doesotlead to the singularity of Black Holes. From E8ul) we obtain

(3.4) J1-v?/c? = €¥®  This inserted for the root in Equ.(3.3):

(3.5) b= _%_l\g@—zw = acceleration, b, of a mass, m, expressed as functiof R.

For €**R=1 we get b = GM/Rin accordance with the Classic Law.

For R=0is b = 0. In contrast to both, soumefrelativityand classical law, the gravitation has disap-
peared. Hencdhere is no Black Holeand nothing can prevent the energy from escapjn@adiation. All
results have been derived without the assumptiaunfed spacd-rom Equ.(3.4) we get:

(3.6) v =cV1-e2R = velocity of free fallas function of R v=c onlywhen R=0

This, too, indicates the impossibility of Black Igel If a mass reaches the center, then it musabsformed
into radiation and can escape (radiation can escagey case because gravitation is not sensetkiditec-
tion in which light propagates). This does not pude that — due to other physical effects — masshm
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transformed into radiation at a far greater distadn example is a meteor’s impact on the surfdche
earth and its kinetic energy is transformed intathEventually, heat will be radiated. P.49, Ch. 3.15).
When R >> 2a, then the function’®®1l — 2a/R, hence with a = GM/cthe velocity (Equ. 3.6) is

vc. /Z(Sgl =,/2GM/R in accordance with v expressed by classical law.

It should not be forgotten that all these resuleskased on the Clock Experiment. These resultaa@renly
a conceivable but eempellingalternative to Relativity as it has hitherto beeaderstood.
Some conclusions from Equ.(3.5) and (3.6) are sfremogical interest and will be discussed later.

3.3 Symmetry of Masses to the Center of Grawt

What first catches the eye of experts is the asyimynod the Energy-Conservirigaw of Gravity

M Ome @R

K,=G e Due to the factor &% it looks as if “m” had a higher priority for grgtion than “M”.

However for an observer on the other mass, thisdita obviously appears to be identical:

m Me ¥R

K,=G T Though K and K have the same form, they are not equal — bechegecbnstants '&ré

different in the exponents forlandK: a =GM/c® and a= Gm/é#a. This destroys the equilibrium
of the forces. The principlactio = reactio requires that K= K,. Moreover, the observers would measure
different values for the same relative velocitymedy

formv,=cvl-e?R  and forM v, = cy1- 2R [for v, seeEqu.(3.6), Page 2P

The conditions K=K, and y=w will be met only if the distances the two masses were different for
each mass. This seem to be paradoxical becaus®wd have to assume

for Ki=K, w=cVl-e®@R = y=cyl1-e 2R  This can be true only if

izi. However, a= G';/I and @L:G—En. The exponents will be equal fB; = a/R,,

Rl Rz C C

g_:\q/l:(;?_g Hence, mR; = MR.. This formula, however, reveals the solutiontlod
1 2

paradox, because it is thendition for the common center ofgravity, S. The condition is defined as:

R R
37 M@y -Reog oo Y ®M and R=R,+R,  MR;=mR,

This means: the “distance”, R (in the exponent afRjist be understood nats the distance between
M and m, but as individual distances to their comroenter of gravity. Then, not only ¥ v, but also the
forces and the acceleration will be in equilibriamd the principle of symmetry actio = reactio— is met.
Of course, this has to be proven mathematicallgréter to do that, we proceed as before:

From(3.7)we obtain R,=-RM_ and r,=_RM_ Analogous to Eq(l.2)and(1.4), Page 5we write

M +m M +m
dE df dR, _ Mmc? GMmf (R,)
1.2a = [M+mf(Ry)]c?, K = —"% =mc? L= f'(R,)= ——2 .
(1.22) Eypor= [M+mI(Ry)] T R R S mam R > 0 (14a)
. . . G(M+m) . .
From this, we derive in the same manner as beﬂolfe:—T, written as ane-function:
C
(1.5a) fR)=e?® win 2=6M*m)_GCM _0Gm
R c’R c’R, c°R,

When applying Equ.(1.6) to (1.9), it should be imal that R and R in the exponent a/R refers to the com-
mon center of gravity angbot to the distance R between m and the central nvag$the whole distance, R,
between the two masses is written in the exportbat) we must write the sum “M+m” instead of “M".
Then, the symmetry of the equation is evident.

R, in the exponent (ajfRof Equ. (1.6) to (1.9Page 6 must be replaced by, Rr R..
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3.4 Dependence of Mass on Direction

Fig. 3.2shows the mass when observed from various armjeelative to the direction v of free fall. When
a = 0, then the mass decreases by the factraecording tcFig. 1.3, Pae 6 Then no energy will bex-
tracted orthogonally to this direction because the ortmajwelocity V.= 0. However, if viewed from an

90° angle,the mass appears increased reIativisticaIIMq/l— v/, like any other mass with the same
transversevelocity, v, regardless of the cause of that vé&yocf course, v is caused by free fall, but the
cause does not matter when the distaodbe observedoes not change.
As will be shown later, EquatioB.d) ,/1-v?/c?=e&*® is true for
falling from R =co. Hence, the gravitational mass is

in the direction of R~ = m&%=m,[1-v?/c?
SV (5 Mezoor) andorthogonal to R = mé@R= m/,/l— V?/
For observation anglgs| < 9¢, the mass has two orthogonal com-
ponents, shown in the diagram by squeezing a dockn ellipse.

Radius of the The equation of the ellipse i§A*+y*/B* = 1.
original massm With the semi-axes A=mé¥® and B =mé&R we obtain

xe 2R 4 yPar?aR — 2, or, expressed by the angle
Central massyl lo| < 9C°, as parameter (shown by a simple calculation):
R = Distancan <> M c=m = me*¥Rtga y=m me*?® X tga
. - - = dial - — =
Flg 32 transv tgza + e+4a/R radial tgza + e+4a/R y
. . . _m “0° _ 2R _ —alR _ +a/R
The relationof the semi-axesis = —o=° —¢@ , because gmy=me and My=g= mMe“".
m
a=90°

For R = 0, the mass 5 disappears completely. The gravitational qualityh@ mass, m, decreases in the
direction of R by the factor & but orthogonal to that direction, it increasesy-the reciprocal factor, &*
which is the factor of its relativistic increaseedio velocity (the velocity, v, of free fall). Sready here, the
important fact can be recognized that the kinetiergy has no gravitational quality in the directibmoves,
but it is not lost, because its gravitation is ®vss much in the orthogonal directio’’{€). (This will be
confirmed later by further arguments.) The doulgeaitation is the cause of two effects:

(1) the small rotation of the axis of the planetaryitsrfifadvance of the perihelion”) and
(2) twice the deflection of light near large masdmth compared with the classical values.

For many scientists, the dease of a mass when approaching the center witygraay be a surprise but
nevertheless convincing because the mass supphkeginetic energy. However, that the mass decreases
exclusively in the direction of movement seems &odbitrary and even incompatible with the theory.
Should “mass” not be independent of direction beeamass is a scalar? However, it differs to a iceet&
tent from a scalar. The dependence of mass ontidinecf movement is even one of the best estaldishe
facts in Special Relativity. There are two formsnehss:_Logitudinal (radial) and_Transverséllass (or-
thogonal to R). Just one crucial problem has nehl@swered because not recognized: Which ofwtluigst
responsible for gravitation? The answer is simpéxause responsible can only be that mass whiclhean
recognized by the falling mass from its point aéwi If that problem had been seen and answereigrarl
then most likely the Energy-conserving Gravitatwould not have been overlooked, and the historthef
theory would have been different.

The producbof the semi-axes is AB m?. This means that the area of the ellipséB) is proportional to
the square of the original mass, this means withstjuare of the total energy. The latter i$ mconstant
(not dependent on direction). Of course, bothattea of the ellipse and the area of the circleegual.

The area of the two crescent-shaped sections dfittle above and below the ellipse is proporticoathe
square of the kinetic energy. That area equalsatba of the crescents attached right and left efcifcle.
The overlapping area of circle and ellipse is prippal to the square of the remaining gravitatiargergy.
“Original Mass” and “Rest Mass” are synonymoushiis tontext. For radiation, the area of the cirsleero.
Radiation consists solely of kinetic energy.
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The sum of kinetic energy and potential energy iameonstant = nic If a mass m drops from an infie
distance to R then its energy decreases by the rtrobthe kinetic energy from rico mée®® However
at any distance the kinetic egg acquired can be refunded to the mass by stdh@gnergy equivalent
the kinetic energy inside the mass.

For instance the kinetic energy can be stored &stieldeformaon of the dropping mass, or in form of h
in it. However the energy stored this way is not of the same kind as the intdnsinergy of the atom
mass at infinite distance (the rest mass). Thahsidaven if the energy is stored as elastergy or as hes
the mass of its atoms remain less than that atiiefdistance, hence at the distance R each spéerf
guency of the atoms is less than at infinite distan

3.5 Force Orthayonal to Velocity

One result of the Relativity Theory was disturbfog many physicists. If a force is appliedthogonallyto
the velocity of a mass, then the standard relditivésalculation (derived by using the law of consgion of
momentum) yields an increase of the mass by thid gower of the common relativistic transform facto

3
],/1/1— v?/c? , that is: m/(\ll— vz/cz) . This implies that one and the same object shbale two different

masses, called “transversahd “longitudinal’ mass. Multiplying by €yields two different energies:

2 2
(3.8) The oneis Rns=——1— and the other is 5, =-—

Some physicists present this result without commiéecbmments are made, they may be difficult tolem

stand; in any case, the result is disturbing. lk@sano sense to quote these comments without filexin
particularly since the solution for this problenmsimple. With the Energy-Conserving Gravitation Laws

easy to explain where the additional energy.& Eong iS concealed and why it isot part of the kinetic
energy of the orthogonal movement.

First, the problem must be specified more precibelgause different kinds of energy are involved. use
assume a well-defined mass, m, moves at the vglaciAt the same time we accelerate it orthogonal,
however in such a way that the intrinsic (innerdrgly, mé, of the mass, m, will not be changed by gravita-
tion. We wish to know only the change of mass whgbaused by its acceleration due to the lateigily
plied force, K. I will explain why, see Fig.(3.3):

Fig. (3.3 shows the velocity, u, of the mass, m, by anvagpointing downward. All
«— Kk the masses of the universe are continually exptsedutual gravitation, hence we
‘/I can assume that the velocity, u, is caused byféleef the mass, m, toward an imag-
VA u ined central mass, M. The value of M must be deffiiteshould produce the momen-
tary velocity, u, of m. The location of M can beedsas reference point.

E R No other location fits better to all possible cetlistions, because, with this assump-
: tion, each system can be transformed into a clegetém. | will show that this is a

i consequence of Energy-Conserving Gravitation. settart with Einstein’®rinciple

! of Equivalence that is: inside a closed system it is impossibldecide whether an

' accelerating velocity of a mass, m, is an effectwfoppositeaccelerationof the

oM whole system or an effect of an extergedvitational Mass M. Due to energy con-
servation, we can, f@ny movementcalculate such a gravitational mass, M.
Fig. 3. First we state:
E— The movement of the mass, m, depend on three &unsctf time:
1. Direction, 2. Velocity, 3. Adeaation (b).

The central mass to be determined must be locatdtkidirection of acceleration, b (b pointing togv#).
With both, the velocity component,,un the direction of acceleration, and the amaafndcceleration, we
can calculate M and R by using the following Eqoiagi ofPage 22

~ 2/ 2
Equ.(3.3) b=—GM1+2b/C®‘a/R andEqu.(3.4) -2/ = ¥R,
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Of course, the mass, M, may also have a velocitypoment,t, , orthogonal to the acceleration. Then, the
vectorsti= dR/ dt and b= diy dt define the relative movement of the masses M and m
The two equations3(3) and 8.4) yield M and R as a function of these vectors:

M = M(T,b, m) and R =R{(,b,m), withT,b being functions of time.

By solving these equations we obtain the moveménhe mass, m, for the preceding and the following
time. So we have proved: Every movement of a massy time interval can be understood as a two-body
problem of gravitation, whichn principle, is solvable. (The calculation need not be madietail here.)

Now we accelerate the mass, m, orthogonally tovéiecity, u, until the transverse velocity, v, &ached.
According to Special Relativity, the amount of thensmitted kinetic energy must be

2

(3.10) Exinvorthogonal =m—(:2/2 -mc®  (Thiskinetic energy corresponds to the transverse vgloc)
1-ve/c
The first term expresses the increased magsodfgonal = mz/ =, indicated as “potential”.
1-v</c

That mass must be inserted into Equations (1.6)(&r8) in the place of m, since the gravitationtlud
kinetic energy acts orthogonally to the directidnmmvement. Hence EqW.@) and (.8), Page 6 must be
written with the increased masses:

(3.11) Epot = (M+—12——e¥R)c?  and (3.12) Bpn=-——"__ 1-eR.

J1-v?/c? 1-v?/c?

The transverse velocity, v, has increaseddadéally acting mass. This increased majls,mf?,
-V

has been substituted for m in Equ.(3.11). Noteweahavewo kinetic components of the energy:

1. the u component in the direction of Rtp the center, M), and
2. the v component orthogonal-{) to R.

According to energy-conserving gravitation, theetio energy ofree fallemerges at thexpensef the pri-
mary mass. However, above, we have emphasizedhingdrimary mass must remain constant with the ex-
ception of the increase caused by the force whacpplied laterally. This we have done in ordefirntd the
energy required to accelerate axactly orthogonally to the velocity, u£(0). It implies that the mass, m,
should not be altered by other effects. Freeigadinother effect. In this case, however, this isdggible to
realize because stopping the free fall would slewml the velocity, u, and this would destroy thenpise.
However, an alternative existBhe energy supplied by the orthogonally actingdamust be restored in the
equation by exactly the same amount of energy whitbst in free fall at the expense of the fallimgss
This means the kinetic energy of EQuI() for the rectangular acceleration of m must be enegual the
kinetic energy of the free fall according Equ1(@. Then, both energies increase simultaneousiyéysame
amount. The one is added and the other subtrasttgtie mass will not change. This is the case when

¢ _ _
’—1£nV2/CZ -mé _—Tr\?z/cz c2(1— e? R) :

In order not to become lost in abstract formulasili be helpful — prior to further calculationste look at
the trajectory of a mass when the condition absveét. The shape of the curve follows directly fribra
condition u = v. This is the condition of the sdled logarithmic spiral of Fig. 3.4when the radius, R, in-
tersects the curve at each point with the sametaonangle, in this case 45

(3.13) u=v and Equ.B.10 = Equ.@. 2D:
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the equation of the logarithmic spiral is:

(3.14) R=R,[® with R=R at$=0. ¢ inradians).
After solving the brackets at the right formula Edu.@3.13 and
reduction, an equation remains which can easilydoegnized as
the condition for energy conservation fogE

(3.15) mc = m CZe-a/R (This means: the energy decrease by
) /1_ VZ/CZ e ¥Ris compensated by the increase
of m by the root in the denominator)
With dv/dt = b and dR/dt = v, we get the derivatigith respect to t
(3.16) 0=——W__pedR+ M8 @Ry,

Since a —GC';A and because an orthogonal force requires thav yJEqu.(3.13)] (the condition for

orthogonality of K and u), the equation can be cediby v, u, " and é The result is

M m

m -G V1-v?/c? - K This is the Law of Inertia for a
( N-vi/c? V2/C2)3 R? ' force orthogonal to gravitation

The factor @®® has vanished. This factor stands for the decrefitige potential energy. In this case how-
ever, the decrease of energy was returned by aygplie orthogonal force. Three energy quantitiesthde
introduced by the orthogonal force in order to rteimthe orthogonality.

1

J1-v?/c?

2. The kinetic energy of the free fall, which has wriestored to the mass, m. Because u = v, itgeval
the same asfz) of Item 1 above.

(3.17) b

1. The kinetic energy for the orthogonal velocity, VEinw) = m( -1)c.

3. This, however, is not sufficient for conservationtiee primary mass, m. The reason is the additional
gravitational effect caused by the kinetic enerfyhe orthogonal movement. This effect increases th
energy of the free fall which in any case is exgddrom the mass (its source). This additionas lok
mass must be restored, too. Its value equals eslofothe other two energies as can be seen intfarm
(3.17 where m on the right side is increased by theesauiprocal root factor.

That threefold energy increase introduced by thtbogonal force corresponds to the third power & th
reciprocal root factor on the left side. It appeassan Ortho gonal Mas$ which includes the additional fall
energy and the additional potential energy, eaeingahe same value. (The increased mass imite®go-
nal direction is well known in the Special Theory, litistdesignations, “longitudinal” and “transversate
sometimes confused in the literature.)

The right side of Equ3(17) represents the gravitational force with the dffec mass. In the Special
Relativity Theory, usually only this mass is disser, andn this textit is designatedLongitudinal Mass”.

Calculation of the orthogonal mass as shown intiis reveals more than an explanation of the pimeno
non “Orthogonal Mass”; it provides additional insigvhich would be difficult to find by using the stom-
ary source-free gravitation. It is explained asofwing:

1. An acceleration exactly orthogonalgoavitationoccurs only if the orthogonal force causes a vefouf
the same absolute value as the velocity due tatgtewn. If a two-body system is assumed, thencihre-
dition for orthogonality requires a force of an ambwhich is equal the gravitational force toward IM
the force has a greater value, then only that pdiith equals the gravitational force will satisfy
Equ.@.17). An excess satisfies the mass increase accotdibgu.@.2/1) of Pagel4. It would be diffi-
cult to understand this with the usual interpretaf the Relativity Theory.

2. Aforce orthogonal to gravitation generates a ttajy in the form of a logarithmic spiral which émsects
the radial direction at an angle of°45
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3. The mass, m, in EquB(17) can be eliminated on both sides. This is of gieabrtance. It means that the
equation remains valid when the mass, m, changesjtacan change if the energy for the orthogonal
movement is extracted from that mass. This doesomtradict the required constancy of the mass men-
tioned above, since that constancy is required farlyherelationshipof the three parts of that mass, not
for the absolute value of their sum. This can mnsamsily if we subdivide the movement into smiaps
and consider each step by itself. Between each #tepmass can be reduced by that small part, dm,
which produces the rectangular movement of theofiollg step. Within each step itself, however, the
mass remains constant.

3.6 Relativistic Orbits

Equation of an Ellipsein Polar coordinates R arnd & = & — p?

2 Vg = R
3.18) R=—P  with p=PL_ ande=8<1
( ) 1+ecosh P=" £7
Designations: Perihelion = poinearestthe sun

Aphelion = point farthest the sun. a

¢ = "true anomaly" E = "average anomaly". p
Symbols R Aphel | e -
Primed Derivative respective t, e.g. R= dR/dp, R'= ¢’R/dp> a———«—e—>| M Perihel
Point Derivative resp. t, e.gR = dR/dt, R = ?R/d, ¢ = dp/dt
Velocities commonly v or u.
¢ = angular velocity, R = radial velocity _/

vy = velocity orthogonal (transverse) to distance By = R¢
If confusion is excluded v may be written in pladfes, and R

\Y :1[V§ +R? = orbital (tangential) velocity ﬂgiS

The following is assumed to be known:

(3.19) Kepler's Law of Equal AreasR’) =F = constant (valid for all central forces). Hence
(3.20) I; R%¢pdt = I;th =Ft. 2" Law of Kepler and (3.21) Transverse velociy Vg = ¢R =£.

: : _d*R _Vv? o : :
(3.22) Centripetal acceleration b = R (v =\ = velocity orthogonal to the distance R).

Now Newton’s friction free equation of movement danwritten directly as the condition of equilibriwof
all forces acting upon m according to the prireigttio = reactio:

Inertia + mass attraction K = centripetal force (K= GMm/R ® = Gravitation Law of Newton).
Commonly that is written with interchanged compdseas follows:

GMm
- 2

. mR -m = itionally, the Law of Equal Areas:$ =—, which is the
3.23 R -mR¢? Add lly, the L f Equal A FL: hich is th

2

supplementary condition that GMnf/R a central force. Integration of this differi@ahequation yields:

2
: = . General Equation for Orbits and Comets according tdNewton
3.24 R F*/GM G | Equation for Orbits and C ding ta\
1+sco§1¢—ai
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Q@ m Now the Relativistic Equation of Movement can be derived. ConsiHag. 3.6 where a
mass, m, while falling a short distance to M, idlet#ed in the horizontal direction. The
horizontal component, ;v reaches its maximum when the velocity, v, towtrd center

v . disappears. The followindoes not deal with the mechanism which leads tohtv&zontal
v (ﬂl;/' deflection but with the effects resulting from sucteflection.
q/; In the course of falling, the mass, rdecreasesby the mass of th&inetic energy,

Ein/C° = mvf1 / 2c? = m,, and with it, its force of gravitatiorlf, however, that energy isot

removed buteturnedto the mass, m, then neither m nor its gravitaidorce will decrease.
This can be realized by slowing down the mass lakibg in such a way that its kinetic en-

‘ M ergy becomes storddsidethe mass, e.g. d&®at or astension in a springvhich is part of m

In our case, the mass m becomes accelerated Isfdraning the energy of free fall into ki-
netic energy :mvﬁ/zto a velocity, y, orthogonal to R until the energy of the fall rees

zero. The increase of the centrifugal force conttbe braking. The deceleration force can be
compared with a buffer spring (which is a parthd# falling mass, m).

Fig. 3.6

Note: Thecausefor retaining the original mass is not the orthagovelocity, y, but deceleration of the
velocity of free fall. To take this into accourtietfactor & or simply the change of the mass on the way
from Rnax t0 Ruin, iS governed by the Law of Gravitation. That, hgare will not be sufficient because it
would restore the original condition only if theagitation of the kinetic energy would be indepertdei
direction (as it is for bodily masses). For ins@renergy stored as heat or as tension in a spxieigs gravi-
tation independent of direction. Kinetic energy leear, has no gravitation in the direction of movame
Thedecrease in mags the direction of movement is equal to thereasein mass orthogonal to it, and in
this direction it excerts gravitation. The averagéue of the mass, m, remains constant. Becauseagai
loss are equal relative to the average value, thesrdifference is twice the mass of the kinetiaggnélhe
mass of the kinetic energy is,m E«/C%. Hence the increase in gravitational mass compaittdthe mass
as defined by inertia is twicegrand due to the 90° deflection, that increasetivein the radial direction.
Formulated mathematically:

Compared with the inertial massg,rthe gravitational mass of the kinetic energy Bmvé/Zcz.

The argumentation must be reversed if the massn®da gravitation potential through amcreasingdis-
tance, R. Then, the horizontal movement slows damdhits kinetic energy restores the potential energ
The same consideration follows from the conditidnoghogonality, which also requires two identical
amounts of energy. One is the kinetic energy neéuleithe orthogonal movement, the other is the taattil
energy of free fall (returned by braking), as algepointed out with Equ.(3.13) on Page 26-27.

Because the horizontal velocity, wf planets is always far less than the velocftyight, the kinetic energy
can be expressed by the classical formula withanéasurable loss of accuracy.

mv2 2
(325)  ExwortVa= —5°= rZ”RFZ Vo= R :g see EQu.(3.21)]. Its Mass; s
2
(326) na - Ekin/orth = qu sz

= . For the following, see Chapter 13, Page 82
c? 2c®>  2c°R? ( 9 P g

Due to the twofold effect, we have to add twice fitvee of that utterly small mass {rto the gravitation.
Since for planetse®® is always nearly 1, thelassicformula Eot = GMmMy/R is extremely accurate.

GMm ? 2 2 mv2
(327) Epot/orth: 2 q — GMmF — ZGM d’nF _V_ZD 2q

R RZ - RE DRT ¢ [my, Vg from Equ.(3.26)], and

(3-28) Kuinjorth =

dE 2 2
——potbrose :i(GM—mFJ = _3(3I\/I_mF = anadditionalforce of gravitation.

drR drR| R3c? c’rR*

In order to obtain the relativistic setup of thecm&nics for celestial bodies, we only have to inges addi-
tional force into the classical setup, Equ.(3.23) (irstierelativistic factor €*7).

Equ.8.23 mR- mRp?= —% (Classic Differential Equation for Planetary Ospit Equ.@.28:
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GMm QGMsz Differential Equation for Planetary Orbits

5 2__ ; . o
(3.29) mR -mR¢*~ = RZ oR* according to Energy-conserving Gravitation

The sign of the additional force must be the samtha sign of the central force. The equation éniital
with the relevant equation in textbooks. In thesdlooks, however, it is derived in a much more giom
cated way from the Schwarzschild solution of Eimsefield equations using the tensor algorithm.who
with the Energy-conserving Law of Gravitation, wavl obtained the same equation in a simpler wag. Th
formula is valid for any R where the factof’801, that is, when the condition of Equ.(3.25) ig.me

Bernhard Baulé¢see Page 110) showes the two components of évéagional force: (1) the radial compo-
nente directed to the center, and (2) the compomkith is orthogonal the radial direction in tHang of
the orbit. An energy exchange (= forgavay) occures only if the radial direction changésen the mass
changes relativisticail But the force orthgonalto the movement is in balance with the centrifugede. It
causes bending of the movement with the radiaEcurvature and proportional topl/This can be seen on
the moon circling around the earth. Though the mumttinually "falls" toward the earth his distardmes
not decrease. Hence its fall energy (longitudimargy) is cero, but the rotational energy is pathe sys-
tem energy and is not cero (= transversale endgngymeans tangential).

The same holds true for the movement of planetsrarthe sun.

the forces arep(= Krimmungsradius):

k o=— 0 __gv/dt (tangential) ki=—2—" (longitudinal)

-] -

The setup of Equ.(3.29) is composed of derivatwwith respect to time. In order to find the trajegtn
polar coordinateR andd, i.e. R = R¢), we need the differential equation in R @nd-or that we have to
substitute the time derivatives by derivatives wébpect to R andl

2
(3.30) R =£, R'= d I? in the following way ¢ =£2 eliminates the time):
do dd R

R :g—ql?% =R'$p = R'%, and the second derivative:
=_dRdd _ _R’R"-2RR?, _ F? (m2pn 2 ’ _F.
R=Go dt ! =~ b =g (RPR" ~2RR . with Equg.29 andg = -
F (p2pr _ 2 _ oF" __GM 4r_ ,GMF . R’.

(3.31) E(R R'-2RR? Reg=-—ge?"-3200 . That multiplied by 5

(3.32) RR"-2R"? 1 __GM _,GM Relativistic Equation for Orbits with En-

' R3 R F2 c’R? ergy-conserving Gravitation.

That equation can be simplified by the substitigion

i U np _ 2
. y: , — y,y:—_’ =—=, y = e obtain
3.33 1R, R=1ly, Yy FF; R ;’2 n=_R RR32R We obtai
" GM GM , . L . .
(3.34) y"+y= c2 +3—-y Energy-conserving Relativistic Motion with y= 1/R.
c

instein’s Relativistic Equation of Motion is identical: elocity of light

Ei s Relativistic E : ¢ Motion is identical locity of liah

(3.35) y"+y=%+3my2. Therein h=Fic, n=GM/&, F=R¢, y=1R.

If the quoted symbols are introduced, then Equ4(3i8 identical with Einstein’s Equ.(3.35). Howeveur
deduction of Equ.(3.34) is simpler because, duentergy Conservation, no additional curvature oftepa
required (with its extremely intricate mathematics)

02.10.201iesslinger@rudolf-kiesslinger.deNussdorfer Str.25 - D-88662 Uberlingen -Tel.¥@W551 61117 http://www.rudolf-kiesslinger.de




31
_ GMm

R*
Because there is no “disturbance” term, the dedoaf Equ.(3.32)+(3.34) given above is simpler:

The setup for th€lassical Celestial Mechanicss given in Equ.(3.23mR- mRp? =

"m_ 12
(3.36) RR"-2R" _1__ G'\Z/I . Differential Equation for Celestial Bodies accordirg to Newton

R R™ F
2
With the same substitution Equ.(3.33)] but withthe termaGMmF it remains
(3.37) y"+ y—%. This can be verified by differentiation. Its stobn is
(3.38) = ?:';/I - ) =% (C anda are integration constants).
The solution has already been quoted in its recarform in Equ.(3.24). We insert CE&M/F*
(3.39) y= l\z/l (1+scos:|>) General equation for all orbita & 0). With R = 1/y:
F2/GM
(3.40) R= = Equ.(3.24) General Equation for Orbits of Plants and Comets

1+ecoddp-a) according to Newton

Comparison with Equ.(3.18) for thalipse shows p = #HGM. F ande depend on the initial conditions. In
case of an eIIipse|a|< 1, shown inFig. 3.5 (P. 28)with the principal axis ap =0, a =0, &e<1.
The principal axis of thellipse is inclined by the angle to the coordinate axighf.s = 0). The shortest
distance, R, from m to M, the perihelion, appe&ags=aa where coérl) —0() =1.

An advancing perihelion would be indicated by arréase ofx in each cycle.
Orbits other than ellipses also result from Eqd&3. These are:

Circle fore=0 (p=R), Hyperbolafore =1, and Parabolafore>1.

Typical values for @¥® differ from 1 only by 10° to 10"° whereas for G only four decimal places are
known; by measurements with satellites, additiatedimal places will be added. So, in most cases, th
factor € ?% can be ignored if R >> a, since the differencéaisbeyond being measurable. It is important
only as a principle.

The last term, 3602/I in Equ.(3.34) or (3.35), prevents a closed softutiln order to find an
approximate solution, an iterative method can bEdubeginning by inserting for y the classical #olu
Equ.(3.39) into the right side of Equ.(3.34). Nexthew y should be found as a particular solutibthis
new equation. The same procedure can be repeateth this case, the first approximation is alreadyy
accurate and sufficient. So we insert the squagef@m Equ.(3.39) into the right side of Equ.(3:34

I GM Ggl\/l3 2 . . .
(3.41)y" +y 3Tc2(1+ Xcosh +¢ co§¢) . Now we have to find particular solutiond a
insert them at the left of the respective clasdiifiérential equations. By superposition, we obtdie dis-
turbance functions at the right. We check eachairtbese functions by equalizing’' +y with one of the

disturbance terms:

[note:cosd = Y%+ Y2 cosi]

3pn 3 3pn 3
(3.41-). y' + y=3(3|:4'\é|2 particular solution: y 3GF4'\32
3
(3.41-11) y'+y=2¢ GF“c2 cosp particular solution:yﬁG M dsing
M3 .G |\/|3 2,G°M?

(3.41-111) y'+y=¢ 3(?: cos’¢ particular solution: y €23 cos2¢ .
tc?

- 8 9
2F4c? 6Fc?
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The sum of the classic solution and all the paldicsolutions is a solution of Equ.(3.41).

Let us compare the two terms on the right sideqpf.E3.34):
GEM | 2
Last term_ ?y _ 3F _3R%? D:))(Orbital veIocity)2
Firstterm~ GM ~ R2¢2 2 c
FZ

The last term (the term wittP)y is extremely small when compared with the firstteBut the last term
makes the difference between the relativistic dneddlassical equation. The influence of such a Iscoah-
ponent is measurable only if its effect accumulatesy time. Periodic disturbances and non-recurciog:
stants can be ignored. The particular solution-B.®la non-recurring constant, 3.41-111 is perigdnence
only 3.41-11 with the non-periodic increasing valpiés worth mentioning. Its solution is not negligilbhnd
has to be added to Equ.(3.39):

. ~_7.6810 ° for Mercury
3.0 [1C ®for the Eart

_1_GM G M?
(3.42) y = ﬁ—F(hscosq) +W¢£ smp) .

G°M?
=
For that small angle is $riif3, cof O1. With this, the last two terms inside the betskcan be written

g(m;osq) + 3(;222'2(1) sinpj =¢( cop cap+ sp spj=¢ dos-Pp)=¢ 4- 3?:2222)

Now we define an angl@,= ¢ which is extremely small.

2
The condition foloneperiod of the cosine istfor the argument: coscb(l— 3?:222" j = cosat
2n : .
= £ _>2
Hence (0 1= 332M2/F202 T, that means the same radius will be reached atgle & 2t

ﬂgi3 shows: Rin"' Rmax: 2a, |R]in: a-—e, RaX: ate, thus Ranax: az_ e2
From B=&-€& and p=fa follows: p=Hfa=@@-&)a.
. 1 1 _ Rma\x"’Rmin— 2a i ith = =
Hence: R + R.- RR 7@ According to Equ.(3.42), with = 0 andp =TT
1 _GM 1 _GM 1 1 _2GM
Rmin _F(1+8), Rmax_F(l_s)’ hence Rmin " Rmax_ F2 .

With e =ea [Equ.(3.18) angfig. 3.3 we obtain SM___1 __ The deviation betweemand 2tis:
F al—ezi

2n 6nG°M? _ém .., GM _ 6nGM
3.43 Ad = -n0——5— = R
(3.43) b= e Fc? ¢ F? ~ aclL-¢?)

-
Denominator = 1-3&/1%/F%c? 01, hence neglected

This is the famougquation of Einstein for the Advance of the Perihabn.

This calculation is correct only because the afdi@efined above) is very small.

3.7 Light Deflection by Large Masses

Equ.(1.5) to (1.9) represent the Energy-conservitigvitational Law for movements only in the
(one-dimensionalyadial direction to a gravitational mass. The é¢igua (3.29) and (3.34) are generalized
insofar as they describe the movements intébeedimensions of a plane. These equations differ fthen
classical oneshut they have not been postulatdtky are a consequence of the proportionality betvthe
change of the course of time and the change ofjtheitational field, verified by measurements witk
treme precision. These equations are also truéhéopropagation of light. However because lightsists
only of kinetic energy and has no rest mass, mjifght, the two-dimensional equations assume a lgimp
form. Moreover, the mass, m, is a common factoboth sides of Equ.(3.29) and can be reduced. The
physical meaning of the two terms on the rightds quite the same. The law GMnféJR? stands for the
gravitation in the radial direction of a body hayia mass, m. For light, however, m = 0: no bodist mass
exists. Hence, the term (GMAf&IR?) cannot supply any gravitational energy, consetipéncannot cause
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a gravitational force in the direction in which tight propagates. (Thaeflectionof light towards a mass is
orthogonalto the direction of propagation and will be disegin the next chapter.)

After omitting the Gravitational Force the Equ.@.has the following form:

” GMF?
3.44 R-R$*=-3
(3.44) ¢ 2R

Differential Equation for Light in a Gravitational Field

In the same way as for Equ.(3.29), the substituabriEqu.(3.30) in (3.33) yields the equation in grol
coordinates R an¢l. With the substitution for R = 1/y, the equattwas a simpler form:
(3.45) y" +y=3GC—'\2/Iy2 Equation for the Propagation of Light

This equationpbtained without curvature of space is identicawith its equivalent ifcinstein’s source-free
Theory of Relativity where it had been deduced ftom Schwarzschild solution of field equationsrdgent
its solution in order to save the reader’s timeitf®calculation or searching it in various refaretists.

If the term on the right were zero, then the solutivould be:

(3.46) = ng) . According toFig. 3.6(left) this is a straight line presenting tfiest approximation.
10 " 5
Ro %R sing = Ry/R - R :
Sun Fig. 3.6

By the same method as applied for the advanceeopd¢hihelion, the solution can be approximatedugho
iteration. After inserting the first approximatiamto the right side of Equ.(3.45), a particularutizin should
be found and can be inserted into the left sidesandn, but the first step is already very accurbibat step
begins with y from Equ.(3.46):

(3.47) y'+y=3 GR (l co SZCI)) GM (1 COSZ(])) (mit sirfd = 1— co&p = %Y cosh).
GM GM
Forthe ¥ Term y"+y=3—— is thepartikular solution B : =3—— and:
'y c’2R? Y c’2R?
" . . . GM

Forthe #Term y"+y=-3 2R ——— C0S2¢ is the_@rtikular solution C: 'y = &R ———C0S2¢ .
The sumof the partikular solutions A+ B + Cis [compare with the solution to Equ.(3.41)]
(3.48) S;‘j’ + 23(2:'2 (1+ ; coqu)j (y = 1/R.¢ is defined for R =o)

codd =(2-Lcos29), hence (1-cd$) = (= +=cos2p), multiplied by oM+ Equ.(3.41-111).

2 6 2 6 R

[o]

To Equ.(3.41-ll) a particular solution already &t%i— with another constant factor.
In any case¢ will be small. Then, sinJ¢, cos®d 1. ForR =0 is y=1/R =0.¢in radians).

O Rewy = —EZG—RM- Inserted into Equ.(3.48) with these values we get:
This is the angle of thdepartingray according téig. 3.6(right). The angle of thecidentray (left) has the
same value due to symmetry. For the total deflaaidight, we obtain

(3.49) 20 (R=w) = —A'?—RM , Bending of Light in the Gravitational Field of the mass M.
c

0

According to that formula, the light is bent 1.78cends of ardor stars near the rim of the sun during
an eclipse. This agrees with the measured valuéiirwihe accuracy of such difficult measurements.
The classical theory also predicts a deflectionligiit, but half of that value. This was of histaic
importance as an indication for the validity of tAeneral Theory of Relativity.

(For comparison: Viewed at a distance of 118 métenm will be bent at an angle of 1.75 sec. of)arc.
The accuracy of the measurements was considergciesuf for accepting the Relativity Theory.
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3.8 Curvature of Space

The bending of light by gravitation confirms thengture of space. However, near the Schwarzschild
radius, RO Rs = 2GM/&, the curvature is far less than it has been catledlusing the conventional theory.
It can never become a closed curve. Accordingitmea of 1. I. Shapiro, the curvature can be messby

the delay of a radar echo from a planet on theratite of the sun. Due to curvature, the transietof a
radar signal lasts about 0.2 ms longer.

The location of the observer on eaktdefined by the distance, R, to the sun, anddte time, t. Location
and proper time of the radar photons along_thetpaifithe trajectoryare designated as,i and fno. For
length differentials — dR and ¢gR, and time intervals — dt and,g the following relativistic expressions
are true:
Viewed from earth: dR = gRe™® (length decreased), hence,g= dRE*R and

dt = d;,hme“"R (time intervals extended, according the “tparadox”)

dR
At point Rynoy dtonet= —2% = [dRyerinserted] _dR R Also inserted into the"2equation:
C C
Viewed from earth: dt = d—Re"z’/R. With €¥f01+ 2a/R the sun—earth transit time is:
C
earth dR +2a/R (Rearin >>Roun) Rearth - Rsun 2a pearth dR Rearth - Rsun 2a Rearth

= - —earth  7sun 4 & 2 - Teath Tsun €9, Tearth

Tsun-cartn -Lun c € O c c -Lun R c c In

sun

This, Tsun-earn @dded to the time calculated for the plangl,Jianet yields (the distancesR neglected):

earth

R

planet 2a R earth R planet
sun-planet — +

+R |

C C R2

sun

GM

T=T +T . For the sun, a=—
C

= 148km.

sun—earth

The echo needs twice that time. The right termhefdum is the extra transit time due to curvatcaégu-
lated forMercury = 0.20ms (Rmercur= 5810° km), forMars = 0.22 ms(Ryas= 22810° km).

The greatest delay is near the sun, hence thet issnbt very different for different planetary tiaces,
and the formula is approximately true for a grearggular distance from the sun. The reader cavalénie
exact formula by (1) inserting the projection otleglanetary distance upon the distance earth-{ptare
(2) adding 2 times the diameter of the sun. Froendifference of two radar echoes for differentafises
R.un the increase of the distances due to the cuevaitispace has been verified very precisely [me&asur
ment according to the proposal of. IShapiro: Phys.Rev.Lett.13, 789 (1964)].
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3.9 Masses with Volume

Extended masses can be treated like point masisisshds to be proved:

Assume a mass, M, with spherical surface, and a,nmslocalized on that surface. In order to fihd t
force, K, a mass M exerts upon m we can calculsepbtential energy of m with respect to the spuiabri
mass. The sum @il sub-masses is! :ZAMi . For eachAM which we insertywe multiply m with the factor

€% R | then we obtain the potential energy of m withpees to allAM;;:

Epot= C2AM + Pme@/Rg@/ Rg ¥ R

M -
dM_4r2nd|: _GAM; _GAM, _GAM,
M ; f =M +c?me ©R e R 0 R ...z
Y R=2rsina/2 G(AMI AM, AMg )
rlsina =CM+c? mec moRn
a2 / o} m EffLM
' ' (350) E,u=cC M +c2me © o= " (for limAM; - dM)
Ring-shaped
element of area Fig. 3.7sh dM = M M @ q
= orisi 1J. o5./SNOWS = =—-sina [da , an
dF = ‘rrisinalrda v Fig. o.f T 2
dM _ M sinada MZSln(a/Z)cos(x/Z)d M cosa/z
R =~ 2 2rsina/2~ 2rsina/2 2r
Fig. 3.7
[ Od—M_Mjcos@/z)m(a/2)=¥ sing/2) M
a= 0

(The letter r is exceptional used in place of Rause R has been used for the distance from m to M.)

The result for that integral in Equ.(3.50) is tleem®& as in the classical law, namely the gravitatbm
spherical mass, M, remains the same as if it weneentrated in its center.

GM

(351)  E,=CM+Pmer and K= GM

¥ with a=-23.
c?

dEpor _ GMm
dr r2

If the mass, m, is natponthe surface of the sphere but at a distance Rtherletter R is now available),
then the spherical shell could be thought of asdeieveloped from a surface of the larger radius (iR
where the formula (3.51) is valid. If the mass,were placed on that shell while the shell contraatthe
radius, r, then the equation would remain validdach intermediate position as well as for the fired the
last one. However that cannot depend on whethemtiheement is simultaneous or not, since, regardiéss
time and shape of the trajectory, the energy mastdmserved. The transformation of potential enangy
kinetic energy does not depend on that sequence.

The calculation has been made as if the mass neuspbn the surface of the sphere. However since the
whole mass can be thought as composed of sphetiedls the calculation applies also for the masthef
three dimensional sphere.

The effect of the shell masses upon a mass insalshell has been explained in Chapter 1.1 and.Eig.

On Page 38 below, it will be explained that “abs®lspace” (as understood by the definitions of sgac
I. Newton and E. Mach) isot the totality of all fixed stars, it is the obseneing per definition the point at
rest. That can be expressed by the truism thabeereer can move relative to himself. Another dain of
“observer” is not possible. The gravitation at ttemter of all the spherical cosmic “masses at resist
always be zero. This statement is synonymous taisstric distribution™.
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3.10 Calculation of the Diameter of the Universe

Due to gravitation, the masses of the universe roakapse, regardless whether the mass or its tgensi
changes in space at any time. The idea that aromifieass distribution would prevent the mass frormfog
clumps (forming stars) can be disproved (evenéf fitrce of gravitation would be proportional notthe
squared but to the linear reciprocal distance, .lfRhe mass distribution isomogeneoyghen the force of
(classical) gravitation is proportional to the diste from the center. The masses must collapker# tis no
restoring force greater than any possible forcdisturbance. As pointed out in the textRi@. 1.1 if there
would be a hollow spherical cavity in the centeths earth, then the gravitational effect of thesses out-
side that cavity upon masses inside compensateathutBut for any two masses inside the cavity,rthe
mutual gravitation is not effected by these external ress$his is true also if inside the cavity wouldabe
vacuum. As will be explained later, an observearat point inside the universe considers ("sees"pitn
location as the center of the universe. If maseesligtributed in the space they should collapse.

How long will a collaps continue? Would it reactimait? Energy-conserving Gravitation Law can notyon
answer that question, it yields also the diamet¢éheuniverse and its geometry as well.

M Let us start with Equ3(50 and @.51) derived for masses distributed

\ over a limited volume according Fg. 3.7
i Ram

We write Equ.8.50 with a new notation shown Fig. 3.8 and 3.9

G (M dM oM
2 _oM
Ep = C°M +c?me <% Rav = c®M +c’me ©® and

dE -2
K=—"°t=GM2meR with a=G|;/|.
dR R (o
We consider a spherical shell which collapses duié mutual gravity
of its mass elementAM. In this case, we have to ins&i in place of
m.

M = ZAM. All the forces acting upon ead&M can be added formally as
if all the partial forces would have the same diogt In a certain sense,
; they have the same direction if we define the dimaco the centeas a
Fig. 3.9 special class of “direction”: We distinguish theeeces from parallel
forces by calling themweight” of the spherical mas#), of the shell.

The equations above do not depend on the thickofetise spherical shell. Since the tot@lumeof the
sphere can be thought of as composed of shellsggrihgtational effect upon a point outside remaims
same as if the mass, M, were concentrated in thieicef the sphere as already mentioned.

For a Euclidean space, the volume can be calculatied) the formula V = 4®v3. For the closed space of
the universe, the cosmologist sometimes uses thaufa V = 41°R3, In order not to exclude the formula of
these cosmologists right from the beginning, wethedetterA as the common factor ofR

(3.52) V =AR® with A = 4v3 for Euclidean space, and A #4if that space were closed.
By multiplying the volume by the avaga densy, p, we obtain the mass, M, of the universe:
(3.53) M = AR°p.

According to Equ3.51), each partial masaM, of M represents a potential energy element wéfpect to
all other masses of M\M is part of the mass, M, and will be attractedaltlyother mass elements of M but
not by itself. This means it has to be subtracteohfM:

o = G(M—AM) + CAMe R with a= GC';" =%AR3p.
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The contribution of each partial mass tg ks —CAM+c’AMe” 0, negative (because it transforms into
Eqn). All partial masses together represent the tptakntial energy. The first term disappears because
>AM = M, so we obtain by integration:

(3.54) Epot = CMe™ 2R

a/R<

Cross check: for R, o, that should become,&= “M; forR- 0 Eot = 0: both conditions are met.
The sum of the forces is defined as “weight”. BegaM = constant, the following must be true:

d 2 _GM -Gm -Sar
dEr?‘”:—GéVZI e R = GA’Rp?eR’ = GARp?Zec .

(3.55) Weight K=

After division by the total mass, M, (assumed todostributed uniformly over the surface) we obttie
summarized force upon one unit of mass, the sedaltavitational acceleration
—EARZp

= G'\f e¥R =GARpe ¢ (In the Classic Theory, b = GMIR

R For R - «is b =0, see diagram on Page 83.
With A = 4173, that formula gives the value of the gravitatibforce on the surface of any sphere with an
average density. The sphere may be located at any point in theeusé. The masses of each hypothetical
sphere must collapséccording Equ.8.56), its gravitation dependmly on R andhedensityp.

(3.56) b

What is the shape of that mathematical functiorRoif the densityp is constar® The function has a
maximum, since there exists an R where the devieati Equ.(3.56) is zero:

db _ _ 2. G )—a/R_ . (_ zGAp)_
dR—(GAp 2GAR pCZApe =0 thus: 1 2R—C2 =0 and

2 2 2
(3.57) R? = 2(§Ap or R= \/2((3:Ap = \/2((:3p \/% . (That means: R = proportionahtgp )

It should be noted that the maximum has been aledilon the condition that the densjy,is constant
Hence, the differentiation of EqB.66) does not refer to contraction of the universegrghdR = 1) — in the
customary theory, contraction would increase thesitg Rather, the differentiation shows the chanfe
gravitation for the universe when its diameter,d@ntracts by dRunder the condition that the density
remains constantThis condition is an intrinsic consequence of Hrergy-conserving Gravitational Law.
“Constant density” means that the contraction idemstood to be similar to an immersion in a liquid-
verse. Then, only the gravitation of the inner sphpetween observer and the observed object)tigeac
Equ.(3.56) and its derivative Equ.(3.57) reveal they unexpected result thétte gravitation of the uni-
versehas a maximumwhich depends solely on its density (proportional to1/./p ).

Some numerical values are required for calculations

1 lightyear = 1 Lj = 0.94610" cm Constant of gravitation, G = 6.672610°® cnt/gs’
1 cne 1.05610 8 lightyears Velocity of light ¢ = 2.99810" cm/s

Averagedensity of the universe(for instance, according to Harrisom) = 1 H-atom/m = 1.67510°% for
visible matter. Due to unknown dark matter, therage density should be higher. For lack of a better
estimate, we may assume four times that value;jsh&t7 10°°g/cn®. (This should not be confused with the
much greater density of a galaxy.)
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Applying Equ.B.57) on the universe as a whole yields for an Euchd8pace (having that density) for the

2 0
first factor: .|—— = 3010 = 03700°cm, hence
2Gp  \/267010° (5.7 10
R = 0317 10 4in: 0155010%cm 016 M0°Lj, (Lj= Lightyears) This is the radius where

the gravitation of the universe (if its densityisiydrogen atoms/freaches a maximum.

The second surprise is the fact that maximum graeit occurs at thatdius of the universehich has been
estimated by many cosmologists for a closed spghaejs RO 1600° lightyears. For a closed space, such a
maximum must exist because no larger mass is peghidn that encircled by that radius. Thus, theiagp-
tion of the cosmologists may be better confirmeahtbould be hoped for. However, please note: “cdbse
can also be defined for a space having an insurtablenborderline where the red shift is infinitetHe
density is really 4 hydrogen atom$/rand if we insert #/3 for A, then the radius of the universe is
R 01600 lightyears

c ¢

. _ _ (The constant A can be omitted.)
According to Equ3.59, R 2GAp’ O P=2GAR?  The densityp, can also be expressed by:

Equ(3.52)and @3.53: \% =M=AR3, or p= A'\éls . Both values must be equal. Hence R must be:

p

2

(3.58) R= 8(330 = ZGZM = Radius of the Universe (See alscChapter 6, Page 7))
V TP c

This distance,R, can be called radius since the best possibfaition of the radius is the same as for all
celestial bodies: It is the distance at which rsvgation has its maximum. (Of course, deviatians possi-
ble due to inhomogeneityBecause G, M and ¢ are constants, R must alsacbrastant.

The radius is identical with the Schwarzschild Raddf the conventional theory. According to thataity,
we would be inside a Black Hole where living creatures would be impossible. Sacemark is often said
to be irrelevant because nothing can eaigsidethe universe, not even an observer; consequenthynp
can beobservedfrom the outside. However, we can argue tlhBlack Holes are unobservable from the
“outside” because there, only one indication exXigstgheir existence: the concentration of a caranount

of mass in a defined volume, provided it can besuesd. However the argument “observing from the out
side” is a vicious circle because it needs theipiitg of the Black Hole in order to prove thatig possible!

If Energy-conserving Gravitation is true, then evlea greatest mass concentratg@mnotproduce a Black
Hole, therefore, high concentration is not an arguinfor its existence.

How the Spherical Symmetry of the Universe can bendlerstood?

One can admire a rainbow, whether in the sky or tduthe haze of a sprinkler nozzle, or in the ckud
below a flying airplane; in any case you will figdurself in the center of a rainbow. You can mose/au
wish or even reach your hands into the rainbow,yiout will never see a rainbow from the side, whiere
would be an ellipse. The rainbow will follow yolkéi a saint’s halo or, if that metaphor doesn’t gait, like
the corona around a lantern in a nocturnal mise Phnciple of Relativity may appear to be justhsan
illusion. In a similar way, you are caught inesdapan the center of the gravitational grip of thiarry sky.
The more the spectra of remote nebulae are shitedrd red, the faster the stars seem to recedensBen
they seem to reach the velocity of light, they ganéntirely from reality and with it all its physicqualities.
Relativity deals with that cosmic sphere which ssariated with us like the corona of a lanterrwaef can
imagine a lantern, then we can imagine the rekto/universe. This applies to the illusion of eaflus — of
every living entity — that we are the center of wrld, just due to the sheer fact of our own indizal exis-
tence. Many years ago, the great biologist JakebWexkill remarked: there exist as many worldshaset
are living beings.

This is not the end the list of surprises.
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3.11 How Space and Time Pass Out ofdbit

In textbooks on relativity, diagrams similar tolraad timetables are often used. Though the ragiscarved
two of the three real coordinates of the movememigaored if only effects of velocity are examined. From
the curvilinear movement in the three spatial disi@ms we single out the one having the directiothef
velocity because, in this case, the velocity in dfteer two coordinates is zero and need not torbevr
Consequently, it is not an unrealistic restrictiibr; for the gravitational movement of a mass —asasider
only the coordinate in the actual direction of thetvement.

The direction of movement can be understood asatingent on a great circle of a large sphere reptiese
the space of the universe. Why a sphere insteddrngd The reason is that the idea for a closedetsgv
should not be excluded. In such a universe, theiplalylaws are the same and apply to every poiihén
universe, and the total mass will not be infinitecs it is limited and distributed within a finit@lume.

Fig. 3.10shows a diagram used by Hermann Minkowaki object has
& the two-dimensional coordinates x and y and movetghe hypotenuse
§’ S V2 = X2 + VPif it starts at the origin with constant velocity,From the
&N mass at the point (X, y), we plot the time, cthogonal to the x-y plane
(multiplied by ¢ because t must be expressed its wfilength).

> TIME

Minkowski called the line of the moving mass in ttieagramworld
line.

Vi ot SPACE Light emitted by the mass when crossing the origin ef réference
system has the world liné % y* = ¢t2. When light reaches the distance
ct, then the madsas moved only vt < ct.

The root of the difference of the two squares

Graphical representation of S =/c?t2- v4?= ct\/l— v?/& is calledinterval.
movement in space and tim
in the Minkowski diagram.

The generating lines of the S =7t — (X +y +7) ordifferentially (dS)= (cdt} — (vdty.

light cone” coincide with With three spatial dimensions, time idoarth dimension. Time, too, is

th_e p_ath .Of l'%h.t' Their In‘represented by a length because its measuremeaseési on the transit
clination is 45° if the meas-

uring units for space anéIme of light.

time, t, in the drawing arel he structure of the formula is similar to tRgthagoreartheorem

generalized to four dimensions, however, with thedhmental differ-

ft we had three coordinates, then this equationdeed) would be

equal.
g _ ence that the sign of ttegjuaredspatial term is negativéhis defines a
Fig. 3.10 new geo-metry, which, although formally consisténfot conceivable,
Minkowski Diagram hence the Relativity Theory is one of the most deasible physical
theories.

One of the important relativistic discoveries im&i Dilatation This effect seems to be one of the most diffi-
cult to understand. It states: “The time intervaivieen twaevents is different fadifferentobservers”. Most
likely you will remember the famous “twin paradoX’one of the twins returns from a high-velocitypedi-
tion, then he has aged less than the brothertidfome. For the interval between departure andalyrihe
clock of the traveler indicates a shorter time. Tiaweler himself would not notice a decrease endburse
of time, even if he had approached the velocityigiit (where the "time dilatation" becomes unlindite
(The acceleration to such a velocity would onlyabgroblem due to the stress for the crew.) Todwey¢la-
tivistic time difference can be measured very aaigly even for moderate velocities.

As shown orPage 14 according to calculation, the time read on thedter’s clock is the

. e . _ T,
Equ(2.2/2) Time Dilatation = lengthened time fromglto T——m.

T, is the time read on the moving clock, T is timeetiread on the clock at rest.

Two important aspects should be noticed:
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1. In the Minkowski diagram, the time drawn on thediaxis, is the time, t, read on the clock at.rest

2. Time is understood as the fourth dimension of ZepEne geometry. Such a geometry is possible ibnly
the time is measured by spatial distances coveydaybt. In other words: The drawing can be plotted
only when time is expressed in units of length.sTiieans: in the Relativity Theory, distanselefined
by the_transit timef light, hence, by the reverse definition, ticen be drawn as the distance, ct, the light
covers. This means: the time, t, must be repredemtehe time axis by the product ct.

We use the diagrarig. 3.11 It differs from3.10 because only the spatial distance, vt, drawn hotatly
and expressed by the coordinates x, vy, z, is idantiith that in the Minkowski diagram. Only onethfee
can be plotted in the drawing (or two in a persipattepresentation.

Velocities in the coordinates not drawn are assutmdx zero.

Cctod The SPATIAL coordinateR = wt, lies in the direction of movement.
Ct It represents the length of the path the mass moggardless of curvature
' (similar to a timetable showing the miles on theved rail).

The TIME coordinatehowever, is defined differently.

> SPACE It representsiot the transit time, t, dight for covering the distance from
O] vt v 0tom (as itis read on a clock at rest), butstmerter time,¢< t, read on a
u=cyl-v?/ & clock which moves with the mass along that distafezeh time, t, is
e =122+ 1R 2 multiplied by the velocity of light, c).
When a clock in theestingreference frame shows the reading t, then the

Relation of space and time distance covered is vt. The readip@mn themovingclock is shorter than t

mc” = total energy, due to the relativistic time dilatatioithat reading is plotted on the time

therein potential energy = axis (multiplied by c):

—Cmef=¢m{1-v?/c? Clo = cty1-v?2/c? according tEqu.(2.2/2)of the Relativity Theory.

S Consider an astronaut returning from a long higloeity trip. He truth-
-2 -
=c d:_; =clm D((];_t fully asserts that he wasg € t years in the moving vehicle. Meanwhile,
however, an observer at rest has aged by t ydanfortunately for the
astronaut: only his own time counts!)

Fig. 3.11shows how the time coordinate, t, can be drawyg sanple if we add vectorially the two compo-
nents vt and ut of the path, ct (ct is the patheced by light in the transit time, t).
The formula for the velocity, u, is defined Fig.3.11 by u=c\1-v?2/c?.

As can be seen, ut is the obscure interval S, becdid = ¢t> -/t = . In order to realize the meaning of
the interval, we write it as follows:

(3.59) Definition of the interval S = ut = cty/1 - v?/c?, or differentially dS = cdty/1 - v?/c?.

The time coordinate represents the reading on thang clock read by an observer at rest. Each mass is its
own clock. For a time interval, read on the closk at rettte corresponding interval on the clock of thev-
ing mass is shorterg £ t,/1-v?/c>. For the moving clock, the time runs slower.

TIME

u't

. Ct

Fig. 3.11

The section on the time axig @ called “intervdl (to read on thenovingclock) which corresponds to ct of a
clock at rest. The timg ts called the “proper tinieof the moving mass ("proper" meaiits. owntime).

Let me remind: A general mathematical relatimtween physical quantities is accepted abyssicallaw
only if it is independent of coordinate transforioas.

It should not be a surprise thet observers, regardless of their own velocitieg] fime same time intervals
between the same events, if all quantities (medsurelifferent systems) have been transformed ih&o

same(arbitrarily selected) reference system. The Thansation Equations2.2) of the Special Relativity
Theory, quoted oRage 14 meet that condition. This is called tHeotentz Invariance”.

Lorentz Invariance meansThe universe is similar to itself at any time and aany location. Further dis-
cussion is omitted here, it is not the objectiveéhis paper and can be found in any relevant te#bo
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Fig. 3.11reveals some fundamental physical relations:

1. It shows thatu=cy1- \/2/(:2 defines the famous relativistic root factor notyofdrmally, but 'u' is also a

real velocity, namely the velocity at whidime proceeds in a mass when moving with a velogitys
seen by abserver at rest

2. Of interest is the fact that for any observer hifngthimself” means v = 0), time proceeds at the
velocity of light. All masses proceed at the velocity of light in timevhen seen from their own
reference point.Simplified: If the time axis is subdivided by mark into equal sections of 300,000 km,
then a flash of light at the zero point will reasbhbsequent markers at intervals of one second.
The observer can read his time by counting the rekco(Of course, the time axis can be folded by
reflecting the light by mirrors. This is called bBght clock”.) If the reading of the mowvinclock were

plotted on the time axis, then it would show timeetidelayed by the factqﬁ -v?/c?.

3. The time velocity, c, of an observer A, if seendnpther observer B, having the relative velocitgp
pears to be composed of two rectangular compomeafiedtime velociy u, andspatial velociy v, which
obey the relation’c= * + V2.

4. If a mass has the spatial velocity v, then its tawris, ct, is inclined by an angle, with simx = v/c as
seen from a mass at rest. For smaller velocitiesy,va is smaller, shown dotted in the drawing.
If, at the other extreme, the velocity v approadhesvelocity of light, them approaches 90
Valid for light Light moves in spacat the velocity c. The consequences are:

The light's velocity in times zero, hence,
for light, (1) no time, and (2) no spatial distas exist.

Valid for a_body at rest Its timeproceeds at ¢ (velocity of light). This means: i 0, then its velo-
city in spaces zero; and because there, no length contraetiats, light
covers distances inrastingreference system ihe greatest possibléme.

If the spatial velocity is constant, then the ination,a, of the time axis is also constant.

Only a bodily mass can have a time axis; for lifotyvever, a time axis does not exist.

5. By thesamefactor at which time slows down, the length in thdial direction decreases according to
Equ.(2.2/4), Page 14. Moreover, the mass and thenealso decrease linearly that factorif the mass
accelerates to v by gravitation without energy dedp from outside. Recall the formulas:

Equ.(2.2/4) L =Loy1-v?/c? and Gl(22/1) m=myf1-v?/c> P.22 Lline
6. The second equation confirms an old speculatioreslam effect comparable with the Doppler shift also
exist for gravitation? The Doppler shift implie§:al massm, has a receding velocity, v, then its light is
red-shifted. The question is: Does the gravitatiba mass (M upon m) also decrease if M is recdkestiif
Does it disappear when v = bldw we see that thigloeshappen because the mastecreases when it
falls. It decreases to zero if its radialzelocity approaches that of of light.

Therefore, Fig. 3.11 reveals the following esséfgiatures of the Relativity Theory:
(A) Masses “propagate” in time, that means: “Time” @Wdss” are correlated (cannot be separated),

(B) The proper time of a “mass determined by theonstantvelocity of light, ¢, and
(C) For external observers, the velocity, c, is thaaéal sum of sspatial (= space) and semporal

(= time) component. Moreovefjg. 3.11(above) and the followingig.3.12disprove the often-heard
assertion that the Relativity Theory is beyonddapability of human understanding.

Additional advantages ¢fig. 3.11compared with the customary Minkowski diagram:

(1) Identicalandundistortedunits for time and length, and

(2) Right angles between the coordinates for time gates Acute angles are not used. The different
movements (velocities) of masses appear as difgramclined ct lines. (Note the difference if the
velocities change from v tdwv.)

The meaning ofFig. 3.11 will be understood better after looking fitg. 3.12 where we integrate over

velocity and time. This is simpler than it looksjust means adding up all the small path diffeedsit vdt,

for successive time increments, dt. For simpliditye diagram is plotted witfinite sub-diagrams, each for

constant velocity and equal intervals dit=> 0. Replacing the infinitely small diagrams finite diagrams
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causes no loss of generalfty this context) because a change of v effectg thd angleg, of inclination
(curve with radius S). Each small vectorial diagrampeats the differentials vdt, cdt, uBig. 3.11).

/

Fig. 3.12 represents the universevhich is collapsirg.

A mass, m, starting at point A, participates in gravita-
tional collapse and gains a velocity, v, over tigathce A to
A', as seen by an observer remaining at rest relatip@int
A. In his view, the mass decreases over the distarto A.

The decrease equals the differenge-m.

m=m [i-v?/c?=m,z  (Page 22lline).

An additional observer is placed @ach of the following
points: A, A", A", ... each retains the velocity already
reached, but without further acceleration in thestesr.

With respect to each of these observers, the lingi@city of
the mass, m, is zero, then m accelerates contjnaaltl
reaches theextpoint with the velocity v. Each observer sees
his own triangle having exactly treameshape as the ob-
server at point A sedss triangle.

For each observer at A,' &and A', ..., the root factor of
_ decreaseis the same for equal increments of the diste
u=dSg dt= g/1- ¥/ é dR = vdt (due to the same velocity, v). This appfier each
. . distance, vdtand for each time interval (udt). This means:
Movement in space= v) and time(= u) - g5chdistance dereases by theamefactor, hence all angles

seen from the viewing point A. ¢ the initial triangle, A, will be repeated in dgof the fol-
Each vector diagram is similar to Fig. 3-16wing triangles: A A", A" ..

59-3_-12 With respect to an observeemaining at rest at the first
“Perspective in Time” point, A, the velocity of free fall steadily increasestween
(view into the future) the points A, AA", A" ... thus, the slope of the curve

grows continually. The resulting curve is_aydoithmic spiral asymptotically converging into an infinite
point,due to a constant decrease of each measuring ithihwequal time intervals.

The time velocity is u = dS/dt, hentlee time radius of the universe must be S

The observer at A will recognize that the worldrsé®m the next point Awould not differ from his own
world which he sees from A, because 4tléngth, time and mass are reduced by the saner,fge-v?/c? .

This means that theielationsdo not change. For the observer at pofnm reduction exists. Therefore, the
triangles A-Z-A, A'-z-A", A"-Z-A" as well as all the others have identical angles.

The lagarithmic spiral intersecting the time axis by the same angldl d&eations A-A-A"-A"-A"- . has
the equation

_ VCZ_Vzt _ Uy -t S

(3.60) sS=5e % =ge*>=8Sd with oE>. This can be checked using known points:
_cy _cy

for v=0: S=§e S hence ((Jlj_tS: -ce > , andfor v=c: S =,$ constant for each t.

For a mass at restis v = 0. Then for t = 0, tHeoity dS/dt = —c (negative because S decreases).

For the remote future (that is, fort ), dS/dt decreases to zero if measured with this ohitoday.

For light, v = ¢ and dS/dt = 0. With the formula #m infinite power series, g¥eg*+IE g/(1-qg), and with

J1-v?/c?

_ _ 2 2 . . . . S Sl
q=y1l-v /c , we obtain for the sum of all successive sectifs,between all circles Sl_m CAt.

From theobserver'sviewpoint, v = 0, we get, S ® (since dt =At > 0). That means: for any observer, the
time distance to the center of the universe isitdj hence the geometry is planar (Euclidean). lighit
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however, where v = ¢, we obtain zero for the distars = 0, and the length contraction factor is aksro.
This means: folight, the temporal and the spatial diameter of theamsi is zerd-or light itself, time does
not exist; light reaches any point in the future athe same instant: if a clock travelled with a lighray
as it propagates, the ray's own time (= proper timegwould not change.

Such conclusions cannot be deduced from the cusyoRelativity Theory. Hypnotized by thirmula

m= mo/wll— V?/ &, some physicists assume that the mass wilteinise when it falls in a field. Conse-

guently, when the reasoning is based on the CHsBiatential Theory, the energy must be thoughteo
createdin the field (or the vacuum). Nobody suspected tha falling mass itself could be the source &f th
energy because its intrinsic energy,’nweas not known at the time of classical physidse Tield” was the
only conceivable source where the kinetiergy could originate (without time delay). Simzeother source
of energy could be imagined for accelerating arfglstone except the field, “field equations” wéneught
to be the magic formula.

Energy-conserving Gravitation demands the contleyause — as shown by the Clock Experiment — all
alternatives have been excluded except that the mast get energy from its own substance like aanig
tory bird when it consumes its own fat when flyifr@r an observer situated on the falling masshem the
argumentation can be reversed symmetrically: For, tie mass of the earth appears like a migratiody b

In this paper, space is assumed having no massishomary texts about Relativity Theory it was resl-
ized that a mass decreases when dropping: onlgiebeease of the other two fundamental quantitids—
tances and time intervals — had been recognizesl tfiird quantity, the mass, had sometimes even asen
sumed agncreasing(due to the falling velocity), and the quantumuwam was postulated to be the source of
that energy — though for this no empirical evideexists.

If the change of mass in a gravitational field @& taken into account, then the relativistic geagnetf
space appears to be distorted. The distortion easompared with a perspective drawing if the simimtgis
ignored in one of the three spatial coordinates Tésult might appear as if the drawing-paper were
longer flat. It was an almost unbelievable achiemenhwhen Einstein successfully presented a curpades
geometry which is nearly a correct approximatiorseth a distorted space. This could explaine thalsm
deviationsbetween empirical observations and Newton'’s L#whé mass concentration is extremely great,
then such an additional curvature even leads gufanties called “Black Holes” where some physigaan-
tities become infinite.) The fact that such dewiag are associated with a mass has led to the indaroee
clusion that the mass would be effectof the curvature of space, rather tharcaase

In reality, a mass decreases when falling towasdrdaral mass. In the customary theory, howeverctinea-
ture of space was assumed to be a quality ofiehesurrounding a dominant central mass. This is d@raen
diction: if incompatibilities with energy conseriat are caused by a decrease of mass, then itéffet of
mass and not of an additional curvature of spadeigvmass would be a constant). Moreover, becanise n
only lengths are contracting but as well massediamgintervals, the relativistic vision becomesnparable
with a perspectival view in each dimension. Sahia context, the relativistic behavior of the wbdppears
to be ageneralizedperspective view of the worldGeneralizedperspective” means: not only spatial dis-
tances are contracting, but as well time intengdgh an effect of the falling masses. In Euclidgaometry,
parallel lines are defined by constant distanckklpagh parallel lines cannot be seen. We alwsgethat
parallel lines converge to a vanishing point. Newg, can draw an analogy: all events are passing fhem
past into the future. This applies also for disemenasses and time intervals, all are convergiray“van-
ishing point”.If energy is conservethen they can be defined as bepagallel. “Parallel” means “constant”,
analogous to the customary perspective where s lare defined as being parallel if the distarate/den
them remains constant. Though Mass causes curvattsggace, the curvature is by far to small fotdsog
(cutting out) a closed domain in the space.

In any case, we are familiar with the concept ated space. An example is a map with contour lnepse-
senting athreedimensional mountain on a flaiyvo-dimensional map. Of course, the area of a mountain
slope is greater than its horizontal geometricqmitipn on the map. We interpret tensityof the contour
lines as a measure of the degree of inclinatiohefsloped area. If a road crosses the contous, lthen we
interpret this as a change of altitude in the tdirdension, though it is a projection on the hamiab surface

of the map. If we generalize the idea of “contboes’, we can define the density of a “four-dimensional
spacé by three-dimensional interlocked “contowurfaces. These contoursurfacesdefine the four-
dimensional geometry, imaginable asanpressedolume This is greater than the volume in a flat “Euclid
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ean” space. Analogowexpandeds/olume can be defined. Of course, geometry defingtiis way does not
have the same properties as Euclidean geometry.

For instance, théormulafor the volume of an object in a curved spaceiffer@nt from that in a Euclidean
space. The volume can be calculated if the dep$itige interlocked “contousurfaces is known. These are
closedsurfacescorresponding to the closed conttineson the map. For instance, a volcano cone on a map
is represented by concentdicles Its four-dimensional counterpart is a “four-dirs@mal volcano”, corre-
sponding to the circles are concensiheresn the three-dimensional “map”.

Compared with Einstein’s Theory, the curvaturepsce is small. For Gravitation with Energy Constova

the curvature is far too small for surrounding andm in space, and there are no infinite singuésritvhen
approaching the center of gravitation. (The cumeatf space is too small to be visible in the diags used
in this paper.)

3.12 Time — Visualized as “Central Perspective ithe Well of Time”

The diagram oFig. 3.12appearsas if it were a perspective view into an infingteleep well. Of course, that
is just an analogy, but it may be helpful for udn@gine the concepif relativistic gravitation. With this
diagram the relativistic variations of time intelsyjamass and length can be understood as an analdbg
perspective we see the world. Of course, the famdptical perspective relates to spatial dimerssiomly.
Now we generalize this perspective by includinguissv into the time axis. A marble thrown into thell at
the velocity of light, ¢, passes out of sight ala@itper a straight line, S, or — when starting tanilly (that
is, with aspatial component, v) — spirals on the wall down into #igss. Its trajectory is drawn in the dia-
gram as the logarithmic spiral seen from the rirthefwell.

The velocity components (tangential = v and vektica, condition: €= f + \?) can be integrated:

Horizontally for the spatial coordinafezj- vdt, vertically for the time coordinate'l’c:.[ udt.

From the mass, m, of the marble, only the fracirilmql—vz/c2 is subjected to gravitation, expressed

/ 2/.2
by the formula K G%e‘dRzGMm;—zv/c. (R =spatialdistance m to M).
From the viewing point at the rinthe gravitational mass decreases with gameroot factor as the time.
This shows that the gravitationamlass i€nemgy of Movement'kinetic energy”) on thdime axis Therefore,
it is justified to say that any energy is kinetic — is energy of movementf we calculate the engy of
movement on théme axis when the marble iat restin space, v =0, then we obtainimio this case, the
marble fallsinto timeat the velocity of light, c. If, however, v > (hen from the original nfc only the

fraction ém,/1-v2/c? is active for gravitation.

We can summarize:

Any energy of movement exerts gravitation, howevey atlright angles to the direction of the movemenmt
A special case is the movement in thme axis: It causes gravitation in all threpatial directions (all are
orthogonal to the time axis). The same is truetlier central mass, M, which is at réstall spatial direc-
tions, but “moveson thetime axis with ¢. Hence, it exerts gravitationall spatial directions (each is at
right angles to the time axis). In the precedingpthrs we have considered only movements in orikeof
spatial directions.
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3.13 Collapsim Universe

The luminosity of a special type of Delta CepheirStis known to be dependent only on its periodendd its
brightness is an indicator for its actual distatwais. Combined with Hubble's measurement of thesteft of
distant galaxies it seemed to be obvoius that istartte would be the greater the greater the ri#dodlits light.
So Hubble's red shift could be explained very saipt expansion of the universehe explanation seemed to be
so evident that it was difficult to imagine an atigive. However expansion leads to an almost inzxé event
in the past, a_“Bj Barg”, where the whole universe had to be emerged fammlume “smaller than a nutshell”.

Cosmic Bacground Radiationwas first discovered in 1941 by Andrew McKellamh@vcorrectly recognized it as
radiation of a black body) and later by Penzias\afidon in 1965. Since 1965, this has been undedsss evi-
dence and “relict” of the Big Bang according toamsumption of George Gamow in 1949, unnoticedetithe.
Let us pretend, for a moment, that the backgroadéation had been found prior the discovery ofgiift. In this
case, it seems unlikely that anyone would have loded that background radiation and the presefrilalition
of the elements could be explained by no other tingsis than the most absurd one, the Big Bangeé&u dome
pioneers of the theory of the nuclear synthesisrevkeeptic about the idea of Big Bang, especiallAmeron,
Margaret and Geoffrey Burbidge, William Fowler, &idoyle and others.

The conditions for a Big Bang have been deducenh freeasurements in laboratories. Because the hytmathe
assumptions for a Big Bang have to be assumedanilyit any result we want can be specified. Thees no
evidence that no other process than a Big Bangdvprdduce the observed background radiation andighe
sumed cosmic distribution of elements. Let me qtiméecritics with their own words (quoted from “Aifferent
Approach to Cosmolgg by Fred Hoyle, Geoffrey Burbidge and Jayant \arlkar):

“It is common to find that students emerge frompoamology course in modern times believing thabthebang theory

explainsa cosmic helium value with Y close to 0.25. This idistort the meaning of words. Explanationsdience are

normally considered to be like theorems in math@sato flow deductively from axioms and not tonbere restate-
ments of the axioms themselves. As, for instaheeDirac equation turned out to explain the fineisture of the hy-

drogen atom. Thus the radiation-dominated earlyarse is an axiom of modern big-bang cosmology, thrdsup-

posed explanation of the microwave background rigsstatement of that axiom(Page 97 ... “When a theory is spe-
cifically adjusted to have a certain property, @mot be given over-much credit for having thatgendy. Which is how
it is with the production of helium in the hot tigng. Examination of the papers cited earlier shtves the theory was
quite explicitly constructed to fit the helium régment. Consequently, its ability to give .25 is not in itself worth
a great deal as an indication of its correctnes®tirerwise’ (Page 99.

For many physicists, Einstein included, the discpwd the red shift of remote galaxies was a wele@xrplana-
tion for the problem of why the universe, in itedphistory, had not already collapsed by gravitatithe red shift
seemed to solve that “problem”. If, however, thphgsicists had examined what happens in a collgpsi-
verse, then they had experienced a surprise: lvistic view shows thassil light has a red shift proportional
to its age This leaves nothing to be explained. Becausestiphisticated formulas of General Relativity aféi-di
cult to understand, mathematical thinking remaibednd to Classical Physics. Let us consider thelsifacts:
The tremendous space of the universe allows athmosasses to fall until they reach almost the cigfaof light.
This happens long before they would collide muguaHl converge to a hypothetical Black Hole. Théelatvould
be possible only if the principles of relativityeaignored or not understood because, in a collgpsiiverse, the
falling masses and their distances and time inteecrease relativistically. This means: They nauste a ve-
locity where therelation of the distances is constant. Then the univensgires similar to itself at all timg®s in
fractal geometry). This can be recognized onlyhia telativistic view, where Big Bang and Black Hol#o not
exist. If we throw off the ballast of theorems eaplained or not understood in their full meanitihgn both, Big
Bang and Black Holes, disappear, and vitase hypotheses, all their intrinsic contradigtioThe universe re-
mains unchangeldecauset collapses. If this appears to be contradictptgase refer t®. 41. The collapse is an
event in the time axis. This can be proven in maays, because the physical reality does not depertbw we
approach to it. Whatever relativistic way we go, aleays seavhy the red shift of remote galaxies disproves
both, Doppler shift by velogitas well as expansion of the sp&see Chapters 1.1 and 1.2).

Today, the red shift of remote galaxies is commaxplained by “expansion of space”, and with ig tangth of
the light waveon its way to uss assmed expanding too. But “light its way is a phantom. A clock moving with
the velocity of light stands still; this means: fight, the time between emission and arrival iozand nothing
can change in zero time.
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3.14 Self-Similarity, Contraction with Constant Dameter

The distance to remote celestial objects has betsrrdined indirectly. In any case it should be gheater,

the greater their red shift. The explanation of iéxe shift by expansion of the univensas considered so
obvious that an alternative could not be imagieddently the whole universe must have emerged'Bi @
Bamg” from a volume “smaller than a nutshell". If iadh collapsed, then any amateur could calculate that
over such a long period the collapse had alreadgaiong ago as a Black Hole, but in contrast & &e
isted for eons, as long as its oldest stars, an &reger.

Correct in that logic is only the remark that thisuld be an amateur’s calculation. A less amatbuwidcu-
lation, however, doesn't ignore relativistic effeethen the collaps or expansion approaches theitelaf
light. What happens if actually the universe idaquding?

It is not easy to find a Big-Bang-advocate who aicts for the decrease of the measuring units faogtre
and time when, as generally assumed, spapandsat nearly the velocity of light. However, if spasecol-

lapsing, then the relativistic effects must be wéregreater importance because then the veloaioesase,
and when approaching the velocity of light, mas$ lemgth would shrink without limit — and the meidsg

units are shrinking too. In this case, we havesto a

(1) What are the values of the (shrinking) meaguunits we should apply for distances and for “&ge”
(2) If the question of measuring units is excluéfedn Cosmology, then we can not expect an answer.

Energy-conserving Gravitation does not ignore thestjon of measuring units and it provides the answ
Suppose a mass starts falling with v = 0 at adigtaR, from the center.
t
As time, t, proceeds, the distance decreases frpim R, —j \gmt An observer sitting upon that mass may
t=

measure the remaining distance with a ruler. Atdfart (t = 0), the length of the ruler should=lik
Due to the velocity, the ruler shrinks relativisfiy from 1 to/1-v?/c?< 1.
Applying the shortened ruler to the original distenR, we would measure a distance greater thanf Rve
measure with this ruler the remaining distancethgn at the velocity v we would measure an unchénge
distance only if the decrease of the distance sghaldecreased length of the ruler. That means:
t

R, — | vdt

(3.61) The ratio "distance to ruler" must remain the safhenust bei-[o =R,"

J1-v?/c?

Such a velocity is possible. It is the velocity= cE‘ssz—, because if we insert that velocity into the inte-
[0}

gral, then the left side of the formula becomes & %1 period, the sinus wave reaches its maximum

(= 1) for the positive half-wave when/fR,= 172. Then, v = ¢. That marks the time=tR,772c. At this time

v = ¢ and the total mass would be transformed riadiation.

This calculated velocity, v, is not the real vetgcit is the velocityrequired if the distance is to decrease by
the same factor as the measuring unit used for umiegsthe distance. However that velocity must be
reached by any mass because nothing in the trerasrsp@ce between the masses can stop their aticelera
while the universe is collapsing. The velocity degieeon B and will be reached within the interval t accord-
ing to 0< ct< %2Rt (The mass starts at t = 0 when the distance BnR the initial velocity is zero.) The
greater B, the greater is 3R, thus there is no time limit for acceleration.

At which velocity does the measuring unit shrinkdxactly as much as the distance is contracting2alle
calculate this if we substitute for the root in foemula the gravitational factag®? according to Equ.(3.4).

t
By isolating the integral, we obtai.fg vdt=R, (1- e¥R).
That we can differentiate with respect to g%%), and we obtain:

2
(3.62) v=-R, %e“’m Z—T v can be reduced because v = —dR/dt. Wegé{= (Bj e R,
a a
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This means: For any distance, R, a correlatedalndistance, R= ReRa, exists where the condition is met
that, in the view of an observer, the size of theverse does not change. Then the size appears tioeb
same in spite of continuously collapsing. Wheniriglifrom R,, the mass arrives at R, and the distance and
the measuring unit are seen decreased by the saue;fhence, no contraction of the universe canlbe
served. That is true even for distances R because even when R = a/2, there is sufficigates for free
movement of the masses. This applies to the ur@yerst to collapsing stars.

Stars cannot collapse by their own gravitation,aige the conditions for stars are different: Fetaa, the
value a = GM/Eis very small, it is within the volume of the mas4 The path is free over cosmological
distances betwegayalaxies but not between stars, even when aatigigito nearly the velocity of light.

Shouldn’t the red shift of distant galaxies alnmdistippear when approaching the velocity of ligfe8, but
for the light emittedhow! An observer had to wait a few billion years uthiat light has arrived on earth. For
galaxies we see today, the light was emitted fahénpast when the universe was larger and the lewayth
on the same spectral line was longer. This explanmte more the red shift of the light from remadbgeots.

Fig. 3.13may explain the red shift and the processes imeblv

1. All the masses of the universe are collapsing layitp-

Universe . . . .
mp5§~ . tion. At any given time, each mass has a defined
T <Salaxy of the past emitted velocity of free fallrelativeto the observer.
. photons with wavelength
\}\ﬂME 2. At each locationof an observer, the sanpeoportions

for time, length and mass apply. (The proportioss b
tween the measuring units diifferent observers are
definedby theirrelative velocities.)

Universetoday
is continually
collapsing

_i\.‘The same galaxy today
%“\}- Photons

) Photons withh of the past FOr each observer upon any mass in the universeeis

Earth g§hereandnowwith the physical world identical at all times. If we have that in

/| contracted medgy units  mind and look afFig. 3.13 then it is easy to understand
"""""""""""" g of today why each observer has the impression that the rs@vie

Coming universg expanding:_photonsarry with them the measuring units
Fig. 3.13 which they had at the place where they originatédch

collapsirg mass however, hasts own measuring units
which are valid aits momentary location. That is called “scale invacgnand it is the guarantee that the
same physical laws remain valid for each locatiothe universe.

In the view of a local observer, his own measutings do not chage This is essentialChanges observed
by other observers are of no relevance to him, gitet he may wonder why the fossil photons ofatem
galaxies are “red-shifted”, verified by its greateavelength, and this is all we can see of theapsk of the
universe. The red shift can be explained by sajgilication of the Principles of Relativity. The |R@vity
Principle therefore expresses very clear a trufsinsolute size” is a senseless abstraction. Wdraains of
the “size” of an object in an absolute void wheothing comparable exists?

It is still possible to “explain” the “recessionf cemote galaxies by “expansion of the universelt this
explanation is no better than assuming a collapiéhese explanations are similar with respecphysical
laws. Instead of “explanations”, a simple exprassb the physical units as function of time andaliban
could also be emphasized, and this we can cafpilrantee” that physics can be applied universally

This is the Principle of Relativity. As far as | know, it has not been recognized withits consequences.
Until now the discussion followed the accustomedhmanatical logic of Classical Physics with dissolute
measuring units. Why had the unimaginable weirdoé&g Bang and Black Holes not raised any suspici
that anything could be wrong? The impressive maéties introduced by Einstein’s General Theory have
prevented realization of the simplicity of relasitic thinking, simple and familiar to us since dhibod.
Without any difficulty, we can imagine being tramshed into the Lilliputians’ world, and televisialepicts

us as tiny creatures on an expedition inside tmaamubody. Is such a vision really beyond our imatim?
This is the Principle of Relativity
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The red shift is the proof that, in the past, theverse (and the wavelength of light) was greatantit is
today. The red shift reflects the fact that the sneiag units of today are shorter than they weréhépast.
This has been erroneously interpreted as expamditime universe or as the Doppler shift of fosigjht.
Expansion of the universs a fallacy. This can also be realized-ig. 3.12(P. 42), ‘Perspective in Time”,
where the velocity approaches that of light. “Lérigs defined by the time a light ray requires tavel a
certain distance. The distance of a galaxy is tbgeption of its light upornhe spiral lineof Fig. 3.12; hence,
it is the arc length on the spiral line aroundtihge axis. The higher the velocitf collapse, the more turns
are covered by the light rayn the spiral linej.e. the greater the distance.

Now it should be clear why the universe never ckarng spite of collapsing (or expanding): Both,li@ps-
ing” or “expansion”, can only be measured with aled ruler, however the ruler also “collapses” ‘{@x-
pands”).

This is true not only for the red shift of light.is also true for the time distance of any tworgseat a
remote location because we cannot use other magaumits than the one we have at our location.

We can imagine universe falling endlessly toward a goal beyaath. All physical quantities change in
proportion so that for an accompanying observerratationsof these quantities — that is, the physical laws
— remain the same. This is the essential featut€raictal Geometry’. We can imagine space as a contract-
ing spherical surface where all its parts, callebses, and all lengths converge asymptoticallyrdoap to

a time scale, while all its relations remain preedr The time is synchronized as it is in the fasnaunning
match of Achilles and the turtle, however in suclay that the falling never ends. An analogy wookda
contracting world which remains similar to itseaif €ven identical) if observed with a zoom lensnofeas-
ing magnification. That proportionality, not an alide measure of length, is the constant of the world.

The world is shrinking, but remains similar to itsdf at all locations and at all times. That correlaes to
an unlimited fractal geometry. Proportionality means self-similarity; its mathematical expression ishe
Lorentz Invariance of its laws.

Any engineer would be glad if he could build a moafea construction in such a way that its perfonce
corresponds exactly with the original. However thian ideal realized only by the universe withitallparts.
It shrinks forever and simultaneously remains tmaesin its structure and properties.

The law of free fall can be applied to the univesisea wholevhen it is shrinking. The distance where the
gravitation of the universe has its maximum mayétned adkadius of the Universelt is (Page 38):

(3.58) R= 2%;\/I =2a. (Mis the mass of the universe within thadius).

The potential energy at the distance R = 2a,isnk = cMe™" = Me™% The difference to the total
energy, Mé, is the kinetic energy which corresponds to aaierelocity. The velocity can be calculated by
inserting the radius R = 2a of Equ.(3.58) into E86):

v=c@l-e 2R =cB/1-e* = 0795(t .

In the view of an observer agst that is the velocity of collapse at the radis= ZGZM

C
ling continues (at the expense of the falling ma#® increasing velocity must approach the vejooit
light, but at that velocity, the gravitational massero. This means: the “rim” of the universe@ defined
by a line but by the maximum of gravitation. Beydhdt maximum, the gravitation decreases, but gzdax
could be observed even there.

. Because the fal-
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3.15 Atfter all: should a Black Hole exist?

A friend has proposed the following experimenthadught. According to Energy-conserving Gravitatitire
potential energy dweases by exactly the same amount as the Kinageglf ircreases. The original mass,
m, decreases to M& when descending from an infinite distance to tiseadce R. The decrease is true for a
shift in radial direction only. Orthogonal to itsomement, the mass and its gravitational qualityndbde-
crease, and that is also true for a light ray. Nbe/friend’s argument: If the central mass, M, weuéi-
ciently concentrated, a light ray could pass bgumh a short distance that it would be deflecteal ¢ocular
path about the center. That should be possibleusecathogonalto the light ray, its gravitation is not de-
creased. At such a short distance, the lightlghoe trapped in an orbit from which it could netape, but

if it carries an unlimited amount of energy, tharstwould be a Black Hole.

The argumentation is correct for all gravitatiotteories
except the Energy-conserving Gravitational Law.

First it must be noticed that light is deflectéd the
directiontoward the central mas$/; this isradially. The
shorter the distance between light ray and ceiiter,
smaller is the space left for the volume of theti@@n
Energy-conserving mass.
Gravitational Law However, due to energy conservation, the gravitatio
standardized to K/kax force of thecentral mass, M, decreases when it contracts
to the remaining small volume around the centenbse
in this case part of its own mass is transformed ki
netic energy when it collapses into its center.sTisi
shown in the diagram at the left.

Thestandardizedlistance to the maximum of the gravita-
tional force (and the Schwarzschild Radius) is gbva

L L ==p» R/a = 0.5, regardless of the values of R or thdrakn
0 o5 1 2 Distance R/a  mass, M.

Classical Law

Force
K/K ma»

Explanation of Gamma Bursts Consequently, neither by making the central mass, M
. larger nor by making the distance, R, smaller, tb@nde-
Fig. 3.14 flection of light be increased to a circular orbit.

The gravitation is always less than it would beam@lassical Law. When the distance, R/a, is leas 0.5,
then the gravitatior- and with it, the deflection of light even_dereases when R decreases, and remains
considerably below the value required for a circaldit, regardless of the density the concentrataural
mass may be compressed.

It must be taken into account that at such a hagttentration, a substantigrt of the intrinsic energy, Mc
of the central mass has been transformed intoikimegtergy. That is not a steady state conditioms &n
unimaginable, dynamiprocessbecause such a compression can be reached oing dine instability of a
gravitational_implosiorof the central mass itself. In such an implositparts would accelerate to almost
the velocity of light when nearing the center. Temrmous kinetic energy of the imploding centraksna
does exert no gravitation in the radial directibacause kinetic energy has no gravitation in thection of
movement. The falling parts of the central massldioeach the velocity of light exactly in the cangs can

be seerin the formulav = cv1-e2*R Thereisv =—c¢ only when R = 0. At such a velpat mass must be
transformed into radiation. That does not preclinde radiation of the mass due to other physicatgsses
takes placdeforethe center is reached. The energy of radiatioisubject to gravitation in the direction it
propagates, hence it can leave the center, witloggtof energy. The characteristic decline in theve be-
low 0.5R/a reflects exactly the transformation ofgmtial energy into kinetic energy.

The gravitational collapse of the mass of a star ax group of stars appears as a brief gamma andnray
burst with the utmost photon energy possible in the unirse.
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3.16 Inertia and Gravitation

Equ.(3.2) Page 22, has been derived for a gravitationa@efaiccording to Energy-Conserving Gravitation.
Is the Law of Inertia true also for other kindfafce® Othercentralforces exist, e.g. the electrostatic force.
In any case, gravitation is an intrinsic propertyr@ass (energy), no matter how weak the force neayfht
can be proofed that the Law of Inertia is valid famy central force, then this problem would be
reduced to hypotheticalon-central forces. However, possible effects of hypothetigsah-central forces
cannot be examined before such forces are idemtifip to now, only central forces are known.

Let us consider the electrostatic force known asl@nb’s force, QQ,/R’. It has to be added to gravitation
(with minus sign, because, Qr Q, must be negative when 1@, > 0 is attractive). Remember:

Equ.(1.2) Epot = [M+mf(R)]c*> mit 0< f(R) <1, For attraction with —@,/R* we write:

d
(3.63)replacing(1.4) K = GMg‘j (R) _ Qé??—' , as before is valiEqu.(1.3) K = % - m@H'(R).

R R
Edin = —I KdR and By = (M+m)c— Eg, = (M+m)c& +IKdR. Equ.(3.63) = Equ.(1.3) that is:
G M E:;‘:(R) - Qé?'z =md@'(R), rearranged: f' - g:\?ﬂzf =- n?ézQsz' Its solution is
GM ).

02

f :%+ re?R (" = constant of integration, a Inserted into Equ.(1.2):

Epot=MC2+%c2+rmcze'a/R, hence L—Tn:(M+m)c2—Epot=mcz—%cz—rmcze'am.

—an = sa/R _ Q1Q2 2 — —1_ Qle ; : .
For R=wis Ei,=0, €*®=1, thus o C +I'mé=mé or =1 e inserted into f:

_ QQ ~aR_ gR, QQy (4 i i .
f= GMm +re?"=e?7+ GMm(l e R) now f inserted into Equ.(1.2) and Equ.(3.63):
= R, QQp [, _ 4 - _Qlej _adR ; .
(3.64) Epot—[M +me 7T+ B (1 e ‘ﬂc? and .= (m Y (1 e )c?. f into Equ.(3.63):

(3.65) K=SMM-QQ par
R
It appears as if masses and charges were equivalanever the difference is 'a' in the exponentcihi

depends solely on M, not on; @r Q. According to Equ.(3.1), J& can be expressed as a function of the
velocity. Equating it with E, in Equ.(3.64, right), we can write:

(3.66) Ean = ME(1—1-v?/c?) = (1—%)(1— e? R) mé.

For v = ¢, the left side becomes,,BE= m& and the total mass will be transformed into kinethegy.
Then, the right side yields the relevant distafe; 0, (note that —(®, > 0 because one of the charges must
be negative. a = GMc

Qi1Q>
2
(3.66a) m&:@—%}(l—e‘d%)m& from that, R, = sz = mc Sor
In(l—Q 0 J In(l_GMmJGMm
12 Q1Q2

For QQ,/R* >> GMm/R the denominator is 1, because then the numerie dbgarithm is e.

At the distancdk = Ry the whole mass has been transformed into kine@oggn
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Due to the additional attractive force of the cleargthe mass reaches the velocity of light at taniie
R, > 0. This means th#éte mass is transformed entirely into radiation.c& be zero only when the charges
are zero. Then the logarithmeis

An even more interesting result appears if botesof Equ.(3.66) are derived with respect to t:

d_ddv  d_ddR 0R _
(eft Gt ~dvdt» rfghtgr = dr dt ) (@ =v)

L, (— GMm +%) ¥Ry =-Kv [K from Equ.(3.65). We obtain

1-v?/c? R*  R?
(3.67) b+/2 =—-K, =Equ.(3.2) [ GI.(3.2) on P.22] This is the law of inertia
1-v9/c

Thus, the law of inertia is also valid for electadie forces It is even valid for any central forcas we can
realize if we repeat the calculation for an arlpitreentral force, Z:

M [nf (R
RZ( )iz,

(3.63a) K=G However Equ.(1.2) and Equ.(1.3) remain ungkdn

d

Equ.(1.2) Eyx=[M+mi(R)]c* with 0<f(R) < 1. Equ.(1.3) K= Ollzg’t = méf'(R).

Equ.(3.63a) must be equaEqu.(1.3), because K is the same for both the equations:

sz(R) +Z=mcd'(R), rearrangedf’ —%f :Lz . Its solution is:
R c’R mc
+3/ R
f(R) = *"[ £ ZWR f(R) inserted int&qu.(1.2) andExy = E — By (= EqU.1.8):
(1.2a) Epot = MC” + e_a/Rje+a/RZ MR and (1.8a) Bin= mMCE _e‘a/RJ'e’fa/Rz AR

— dEpot _ ae"a/R +g R _~M mnf(R) i
K= W—?je ZOR+ Z= GT+Z . [f(R) inserted].

Analogous to Equ.(3.66), & (function of v) inEqu.(3.1) must be equal /& (function of R) inEqu.(1.8a)
(3.66b)  En= mc(1—\1-v2/c?) = mé—e‘a/Rje+a/RZdR. Deriving each side with respect to t:

_a/R
mv [b:_(ae q‘aWRsz*_ZJW:_(%I(R)*_ZJD/:_KD/'

J1-v2/c? R?

[= Equ.(3.63a). The result is again the Law of Inertia accordiogqu.(3.67)

Essential in these equations is the gravitatioeaht With the function € that term controls the energy
management ddill forces and can be compared with the fuel tank wdtdcle, which represents reserve en-
ergy. The vehicle must stop when the tank is empontrol of the energy management is imperative for
maintaining a force along a path. Though gravitat®often negligible compared with other forcege do
this factor no other force can exist without gratiin. Forces greater than gravitation will causgreater
acceleration, but correspondingly, the energy kesewill be exhausted sooner. To produce a giveouain

of kinetic energyany force must provide the same amount of enéfg balancindactor € ®® ensures that
the reserves are reduced by that amount of energy.

Note the third term in Equ.(3.6 ,QlQZ (1—e’a/R)}c?. The term vanishes only if Re= , but for R = R this

GM

term represents a new phenomenon. This can beeddly considering Equ.(3.66). FO§<RR <oo: the term
represents gotential enemy localized in the field That is the source @lectromagnetic energas can be

seen when comparing Equ.(3.64) with the gravitai@mergy Equ.(1.6), Page &, = (M + me‘a’R)cz-
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It is beyond question that electric charges aretmtsource of that energy. Although the accelema due
to the electrostatic attraction, acceleration do@soccur at the expense of an electric chargey Goine
mass (= potential energy) will be expended. Hereetr®n/positron pairsnustconsume (annihilate) their
two masses (2gh completely when transforming the total mass kiteetic energy. After that, their bodily
massedave ceased to exist, but not targesas shown in Equ.(3.64) and Equ.(3.66). Then, thel™ for
maintaining the electrostatic force has been exbdudhe calculation in textbooks can be explaiimethe
following way:

1 1 10%
Eetection= MiC’ =9—988E8987El02° =8 87586D o ~=511,000 electron voltwh v =1.23510" Gc/s
1C 1C 1.60z
tmdg] 1 ccm¥S 1[genf/s?] 1 [converted to eV] th = 6.626/1F [cmPg/s]
me = mass electron or positron  [1 désh= 10'¥1.602 electron volts] Frequencyjv of gamma quants

After annihilating electron and positron, tkeal energy is kinetic and & = 0. Kinetic energy without
potential energy can exist only as radiation; Couds force no longer exists here. The two parti¢jessi-
tron/electron pair) are transformed into a photair padiated in opposite directions with oppositéapiza-
tion. The shortest distandg,, where this must have occurred can be calculatédigu(3.66a) Then, the
total energy, nw?, of each particle has been transformed into kinetiergy, .. Because the gravitational
force, GMm/R, of such a small particle is negligible comparethiits electrostatic force, {Q./R?, its ratio
is GMm/QQ, 0. Thus, in Equ.(3.66a), the numerus of the |dlgarisCe and the logarithm = 1.

3212
With the charge &= 1333 cm’ 9 of each particle, we obtain fog:R
2 ~10 |
=% - (4803ﬂ0 ) = 28210 "cm (called "electron radius").

¢’m,  (2998010°f 91080102
At that distance, the particle’s mass must have b@aihilated by radiation.

This can be understood as an analogy to the hypedh&chwarzschild Horizon of Black Holes because
at R, > 0, the masses reach the velocity of light duta¢oelectrostatic amplified central force.

Conclusions from Equ.(3.2Y=3.67) 1. No force exist other than central forces- 2. “actio = reactig’.

For the derivation of Equ.(3.2) Energy-conservirmgation has been assumed, nothing else.
The minus sign in Equ.(3.2) expresses Newton’'sraxgctio = reactia It means: a given force provokes
an opposing force of equal magnitude, Equ.(3.67):

(3.68) b.L+ K=0 Law of Inertia, identical with Equ.(3.2), Page 22..

J1-v?/c?

If all forces in nature can be traced back to @nfiorces, then the Law of Inertia is a universal.|

To date, no other forces than central forces amevkn It appears as though electromagnetic forceddvo
contradict such a statement because the direcfionagnetic forces is perpendicular to the radiisc&
single magnetic poles do not exist, magnetic forcasnot act directly. Magnetic forces are caused by
electric currents, and all forces between curractson the moving charges; these charges are alihays
point upon which such forces are acting.
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3.17 Rotatimg Reference System

Invariability in case of Coordinate Transformation

Criticism of a theory may be provoked if explanaioor essential calculations are left to the reader
especially when the search for the sources inalibee is obviously impossible within a reasonabieet
Every student knows the frustrating experience whisndesire to acquire the best possible knowledge
frustrated, that is when he should tolerate queahte passages without reference. In such momtéms,
student may become uneasy.

One instance is the doubts some students feel dh@etuivalenceof different frames of reference, mainly
when rotation is involved. Does not the absenceeotrifugal force indicate the preferenceookparticular
frame of reference, namely the one which does atate in relation to the universe? The existenceeof
trifugal forces seemed to be inconsistent withitlea of “absolute space” at least with respecttial or
tangential direction. It is difficult to imagineahthe laws of physics could remain invariableuf tabora-
tory begins to rotate. The rotating earth is suddbaratory and we can calculate that even theeseéixed
stars, for instance in the constellation Centaug, moving over the sky at right angles to thestatice from
earth with a velocity of roughly 6000 times theoaaty of light. The theory asserts that such a @igois
impossible. Either the velocity of a body can exteay fixed value, or a rotating reference systemat
allowed. Each of these assumptions contradictgdmery.

If however we interpret the Relativity Theory nasj as a result of a formalistic transformatiorcobrdi-
nates, but in accordance with thhysical definitionof the Relativity Theory, then such a conflict lwibt
arise because — to the surprise of some studenthysics — frames of reference with imaginary digjec
moving faster than light ameot excluded by the theory. If this appears as a @a@nd theoretically impos-
sible, then that may indicate a fundamental miseption of physics, because then physics is redtmed
guoting formulas without revealing their physicabaning. A formula as such cannot reveal a “physical
meaning if it is not precisely defined. For instanthe meaning of the statement “no energy transaster
than light” must be defined. It witiot be learned in a course about tensors. Formulabedmandled like a
cooking recipe, but in order to learn its physisiginificance, the action “transport” needs a peedsfini-
tion. The definition can be deduced neither from fibrmula nor from its algorithm. A mereathematical
expression; for example, the mere definition afrasbr by using only symbolic letters and rulespdration,
does not constitute physics. The statement “tramgf@nergy” makes no sense if it is not relatedxisting
objects, in this case: related to emitter and weceAbstracts such as “line of sight” are possddea mathe-
matical reference, but lines are not physical dbjddo observer can sit on a line because a lisenbanass.

It is by no means self-evident or trivial that metuniverse no emitter and receiver can exist ot
“mass”. Before that was recognized at the end fl#f' century, is was a controversial philosophical prob
lem to realize that “space” is a senseless contepthing exists to be used as “hooks” onto whigdh can
mount signposts to define a location. Today, thaifien even more abstract expressed in the notatithe
Set Theory, but that does not dispense us frometipgirement of a physical definition.

The fixed stars appear to circle around us, peripaltaa to the line of sight, with velocities greathan that

of light. That however is a mathematical or geometrical movenmestta physical one. Applying a formula
does not create a physical meaning: The esseatitiif that by such a formal movement, no atom move
and no physical information is transmitted from atar to the other. A mental rotation does not geasny
relative distance betweemassesThat contrasts to other kinds of rotation wheasses are shifteglative

to other masse®\n example of a relative movement is an electiiocling in a magnetic field or the move-
ment of atoms in a transmission belt relative toghvironment though the belt's shape does not move

A physicaldefinition of relativity refers to distancegtween masse®ith this definition we can understand
why stars can circle around us at a velocity grethian that of light — relative to a geometricadlgfined
point. However, one problem remains: If we areeat relative to the rotating frame of referenc¢hefstars,
then the masses within_a rotafitaboratoy will experience centrifugal forces. That shoulddur next con-
cern, seé&ig. 3.15
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The center of rotation is the pointifiside the laboratory

At the distance r from 0 is a mass, m. If nothitgpeas
said, we consider the laboratory as our frame fefreace,
where we are at rest. Seen from our reference ,pttiat
stars of the universe revolve around us with thgukam
velocity w. Moreover, the stars which are at that moment
abovethe dash-dotted horizon can be thought substituted
by anequivalentmass, S, and all stabelowthat horizon
“should be substituted by @&guivalentmass, S'. S and S’
are both at a distance R from 0 on #hengatedine of the

distance vector r  =0m.

R—rcosut

rsinwt),

rcoswt
t

The mass S, when circling around 0, moves perpaladic
to the vectorl with the angular velocityw (in the drawing
clockwise). Within each of the successively follogi
shorttime intervals, t (0 < £ 0), its distance, x (S to m),
increasedy AX — as shown in the drawing.

Fig. 3.15 (We assume r = constant, and for- O, Ax andAy are

infinitesimally small Then the direction of r coincides with the direntiaf x and y -in contrast to the draw-
ing, where the differentialdx andAy are shown > zero.) The stars of the hemisphepesife S are substi-
tuted by the mass, ,Svhich also rotates around us, however their digtay of Sto mdecreasedy Ay.

After eachtime interval, t, the masses S and S’ must benddfinewas substitute for the star’s mass of the
hemisphere (per definition: the masses above eawhposition). In order to retain the drawing inuggright
position, we compensate the small movermandf S by rotating thelrawing back by dt. Then, for an ob-
server inside the rotating laboratory, tirawingis always in the position where S remains at #mth and

S’ remains at the nadir during the summation olléngervals, t.

For anyobservatiortime, T, is T =the surat >0. If n is an arbitrarily large number, thea can write
for the time interval tz% and T=ﬁ+%+%+---+%.(n terms). Then: £ 0 if n - oo,
As shown in the drawing, we can write for the dises x and y

at the angular velocity of the stars circling round the center 0 of thieoratory:

x? = (R — rcosx)® + Psirfot y? = (R + rcosat)? + Psirfut
(fort - 0 is x=R=1) (fort - 0 is y=R +7)
First and second derivation of both sides of theaéiqns (reduced by the factor 2):
x% = +(R —r cosut )roosinwt +rwsin wtcoswt = yz—)tl = —(R + rcosot )roosinoot +r’wsin wtcoswt =
= +Rrwsinwt, hence d = -Rrwsinwt, hence
dx Rrow . y Rrw .
—=+——sinwt (=0 for t = 0), —=-——sinwt (=0 for t - 0),
dt X ( ) dt y
dx . dy .
2 XWCoswt ———sinwt 2 ywcoswt — —sinwt
d°x dt dy _ dt
— =+Rrw . — =-Rrw 5
dt? x2 dt y

For the vertex (highest point), that is fort 0, the second derivations
yield a permanent radial acceleration of

2 2
It can be seen that the acceleration has a maxiatuhe vertexes (where the interval t changes fnega-
tive to positive). Hence, the sign of the accelerat dx/dt® and dy/df’ cannot change (because @bs 1
and sinxt = 0). The directions of both accelerations mushcide with the vectormS. When &/dt has a

negative sign, then it has the opposite direct&@ative to, mS’, which in turn is opposite tanS.

L. o=trw [y = R+r]

02.10.201iesslinger@rudolf-kiesslinger.deNussdorfer Str.25 - D-88662 Uberlingen -Tel.¥@W551 61117 http://www.rudolf-kiesslinger.de




55

The expression?d/dt” > 0 is theaccelerationby which the distance x between m anéih&eases(if the
distance r is held constant). The other expressfyiit’ < 0, shows thelecrease of the acceleratiafi the
distance y between m and the other mass, S’, asah®e condition. The two factors RHfR = 1/(1xr/R)
differ from 1 by an immeasurable small amount beeaR is billions of lightyears, r is some light seds.

If, for the present, these factorslf are neglected, then the two accelerations Ha/edme value and same
direction. Hence, they must disappear if m hassime acceleration as S and S’. Exactly that icdlse if
other forces are absent. This can be realized byarguments:

1** A mass cannot (in contrast to Miinchhausen) igdlfin a direction relative to its environment.

2" When seen from the mass, m, the universe is iclntiith the masses S and S’, both havingséme

direction of acceleration as the radius vedlior. Since no energy is transmitted to the mass, theation
cannot change, m will remain at rest relativéd@wn universe, that is S and S’ respectively.

One may ask, why do the two masses S and S’ nawfgy due to their acceleration — in the directtbthe
vector T ? In spite of their upward acceleration, they remati the same distance, R — that is relative to the
center. The reason is their definition. The masesd S’ are onlymagined(imagined anew at every mo-
ment) in order to substitute tleffectof those cosmic masses which arghat moment, above the horizon. It
is true that thenassesare accelerating, but their summed effect remagrstant at that place where the
masses pass the hemisphere above the horizont ahdin@ent. Thdocation where their gravitation acts is
not accelerated. The stars are just passing thrihaghhemisphere. Thgassing byof the stars has the effect
of an accelerating mass at the distance of R. ifleains:

The two masses S and S’ should not be considereshasnasses with real movements. Of course dney
real and they do move, but only as abstract mattieahguantitiespeing real only for that momemthere
they imitate the gravitation of the celestial badié the upper and lower hemisphere.

The axis of symmetry common to both hemispheresy idefinition the directiorf =0m. Each turn of our
laboratory around 0, and with it of the vector(counterclockwise if viewed from the stars), ctates
(viewed from the laboratory) to a clockwise turntleé¢ substituted masses S and S’. The drawing stwvs
laboratory’s viewprior to t approaching 0. Like a transmission belt, wele rotating association of stars
passes through the two hemispheres, each reprddante and S’ respectively. Masses emerge fronotige
half of the equatorial cross-section and disappetre other one, exactly like the masses of adreltpass-
ing by while the belt's shape remains unchangee@. vidcttorT pierces the celestial hemispheres in their ver-
texes where (for a hypothetical observer) the nzasseld move faster than light.

Seen from the center of rotation, a free mass,coglarates in the direction away from the centke frod-
uct of acceleration times mass (&b is called centrifugal force. The force can beasuged by the force
required to maintain the distance between m anti®.equivalent to an acceleration in the directioward

0 by a centripetal force (= afr). If however the mass is released, then it “foBd the masses S and S'.
“Follow” means, in this case, that it remains &t relative to the accelerated masses S and ). f&&a the
mass m, the masses S and S’ are at rest; henam, far other universe at rest exists than thaesspited by
the masses S and S’ which are accelerating awaytfie center. Correctly, we would have to say ithatur
view, the center, O (where we are), is accelerating/dmen S and S’.

This finding is a surprise inasmuch as we have dedlit solely from the classic theory already kndwn
centuries before the Relativity Principle was pstdid. The argumentation remains the same, whether
under the classical or the relativistic theory. e used only thphysicalmeaning of the formulas and
the kinematics of movement. A mere formalism n&dtegl to any physical reality would be meaningless.

In the text above, we have neglected the smakmiffce between the values of the acceleratidddttiand
d?y/dt® and the known valuey’, of the centripetal acceleration. The differeigexpressed by the factors
R/(R—r) and R/R+r) mentioned above. Small as thigation may be, it has to be proved that it dazshide
an error in the argumentation. In three stepsijlitb@ shown that the deviation disappears wakrcentrifu-
gal forces are taken into account.
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1. Sis always on the extended line of r and rotatesral the center, 0. In a reversed view, m canobsid-
ered circling around S. In other words: Each masser S (or S’) — can be considered as center lad t
other one, S or m, circling round it at the samguiar velocity w. (It makes no difference, if we
restrict the consideration to infinitesimal secfi@f circles where the masses S and S’ are coffiymea
defined at each moment.)

2. The gravitational attraction of S upon m is slightleakened by the centrifugal force due to thadtion.
If two bodies are circling around each other, tivenexpect that the amount of the centrifugal formes
equal, but that is not true in this case. The dfegtl force acting on S due to its rotation arouhd
cannot be balanced by the centrifugal force aatingn due to the rotation of m around S, because the
centrifugal force is proportional to the distanoetie center (ito is the same). In this case however, the
distance for both masses is different. S rotateadd at the distance R. The mass m remains alatays
the near side of S, circling at the distance R—r arounch@&jce, the centrifugal force is smaller by the
factor (R—r)/R. The gravitation force is weakenbtxbg) by this factor, hence it appears strongethby
factor R/(R-T).

3. The remainingstrongergravitational force must be balanced by a foragertional to the acceleration
d*x/df® = rw’R/(R-r). In this expression, the quantity’ris multiplied by the same factor as the
gravitation. Therefore, the gravitation is balandsdrw?’. The same argumentation can be applied to
dzy/dt2 and S’. Since the mass, m, is always onf#neside of S’, we have to use the reversed factors
R/(R+r) and (R+r)/R. The outcome is the same.

The result of this argumentation is the followifya mass, m, moves in a circle, then the grawtsi
effects of the cosmic masses are no longer balacedmponent of gravitational acceleration, wikte t
value w?, remains, which is directed away from the rotatienter.

However, the same conclusion can be derived diréwtin Equ.(3.22) Page 28p = V?/R. According to that
equation, a circular movement of a mass, m, regwreentripetal acceleratiorfy/dt® = w’, as a balance to
gravitation from the cosmic masses. If the samelacation is caused by the cosmic masses S arttle®,
we can conclude that their combined effect is eén@rgetal acceleration?ddt® = wr. In this case, the con-
clusion is the same as the one we reached abokehgitmore complicated argumentation.

Such cross-checking is an additional and even ronwincing proof for the assertion that the ceuat#l
force can be understood as difference of the gréoital effects of the cosmic masses, S and S'.

02.10.201iesslinger@rudolf-kiesslinger.deNussdorfer Str.25 - D-88662 Uberlingen -Tel.¥@W551 61117 http://www.rudolf-kiesslinger.de




57
What means “Invariance with respect to Coordinate Tansformations”?

Sometimes one of the essential features of phygicahtities is accentuated "mwvariable with respect to
coordinate transformatiorisOne of these quantities is the velocity of ligltcan be used as an example to
illustrate how a statement could make an understignehore difficult if the physical meanings vague,
though it ismathematicallycorrect. A person speaking of a “coordinate tramsition” may have an entirely
different idea in mind than the person adressedirfstance, a student may wonder why it shouldroggu
that a physical law is independent of transfornmad the coordinate system. We use coordinatesi@s t
“language forrepresentatioh The language — Cartesian or Polar Coordinatesing or at rest — do not
effect thephysicalquality of the law to be presented, especialfgrinsformation” refers to the kind of co-
ordinates. We can choose a coordinate system dartheage fopresentinga problem, but its physics does
not depend on the language of presentation. Thualdlbe obvious and surely doesn’t need to be prove
What the speaker means — but does not say exphcid not simply a transformation of the coordinays-
tem. He wants to express that ®Pleysical lawsremain invariable when thmutual distances and velocities
of the masses change. Events expressed by phyawslaremass transport®r objects related to such
transports, distances, velocities, or masses -e #n@sparameters having a physical function.

Relativedistances and velocities haveplaysicalfunction. They must be distinguished from “cooedas”
which are abstracts without having a physical magim itself. In many respects, distances and isc
can be expressed by the same formulas, but itgsssible to associate a physical function with doates

as such. A mathematical functioefere to a physical qualitwhen it implies a dependence wtative dis-
tances and velocities ofiasses“Invariance” refers tany change of coordinates, including those which do
not changeelative distances and velocities. A physically relevartiimance cannot be distinguished from an
invariance which is due to a mere shift of the ierfiee system if both are expressed by the sameifasm

The statement “invariable” can have a physical nmepanly if it refers tarelative chamges of distances and
velocities, but it makes no sense to apply it thamge of the coordinate system in whieHative distances
and velocities remain unchged In order to avoid confusion, | have preferredhis paper to speak only of
relative quantities and not of coordinates.

For instance, without becoming physically incoraist we always caimaginean observer who rotates in
the sky around us but does not interfere in theraation of the masses. A physical conclusion hewean-
not be drown fronsuch an imagined rotatiowe see the fixed stars moviigthe skyfaster than the veloc-
ity of light orthogonalto our line of sighto the sun. This seems to contradict the postafitevariance of
the velocity of light. However, we should remembaat the statement “the velocity of light remaimsc
stant” refers only taelative movements of masses. The paradox arises if treriance of the velocity of
light where defined onlyormally, that is for “light itself’, without referring tother objects. “Light itself”
does not exist physically, there exists no massleserver sitting upon an imaginary “line of sightight
can exist only as a relation between emitter aweiver, that is, as eelation between masse# photon
which is not emitted and not received is a ghoafiparition and cannot exist physically. Where ndttem
and no receiver exist — both are masses — nothindpe transported.

A consequence of that is not only the Relativitin€iple but Quantum Physics as well. There is akne
risk of confusing formal ideas with physics. Forim@al is made within our brain, consequently it istgu
possible that we know what we are speaking abamitdéaling with physics means that we have to déal
the unknown. Physics is our concept of the unknditre most misleading sources in our search for know
edge are “definitions”, for instance the “definitiof life” (or of our concept of it), because tleality of life

is already defined before someone offers to definen unknown reality can be accepted but it carve
defined.

We believe that we can define objects whichedsting but this does'nt make it to exist. We do koow
anything by a mere definition.
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4. Empirical Evidence

The gravitational lawvith energy conservation confirms many astronomicatifadions not explainable by
any other known theory. In the following publicatgy many of these unexplainable observations avtedu
together with hypotheses postulated solely forrtbgplanation. All observations have been made thieh
best instruments available today, for instance tighHubble telescope, the Rontgen satellite ROSKT;
1. A Different Approach to COSMOLOGY , by Fred Hoyle, Geoffrey Burbidge and Jayant Marli

336 pages, Cambridge University Press, 2000, ISBR1066223 0

The Edinburgh Building, Cambridge CB2 2RU, UK wwupccam.ac.uk

(The very theoretical text of this book requireswtedge of the General Theory of Relativity)

2. Seeing Red: Redshifts, Cosmology and Academic Satenby Halton C. Arp, 306 Pages,
1998, Apeiron 4405, rue St.Dominique, Montreal, RreeH2W 2B2 Canadattp://redshift.vif.com.

3. Additionally an essay by Halton. C. ArPbservational Cosmology Impacts Physi¢c#l pages, in
Physics Essays, Volume 8, Number 3, 1995.

What does “empirical verification” mean?

As explained in Chapter 2.1, Page 12ff, the Reatgtitheory would be completely misunderstood ifreyi-
cal quantity used for describing the world (fortaree “mass”) were interpreted as a “quality” of thb-
served object. We do not know anything about aityuaf a physical object as such. The definitioris o
physical qualities are based exclusively ondfiectsupon the observer’s senses and the measuringedevic
For instance, if | look at you, then | do not seeyWhat | see is themagewhich appears in my “imagina-
tion”. Reality and image are entirely differentigas. You are not an image, you are a world ofryown
and only you is the person recognized within itself

If we speak of “empirical verification”, then weeaspeaking of thémagesidentified with (and called)
"observation”. In Chap. 2.1 we have seen that,idstance, if we are speaking of the change of as&ha
(perhaps due to a gravitational field or a velggithen “mass” is not understood as a quality ef edy
itself, rather it is a quality correlated with tlimage of it, and it is that imagén our brain which we
experience. Our experience takes place at ouritmgatot within the body observed. We correlat®ibur
definition of “mass”, but definitions are also mduae means of an experimental arrangement imagediin
brain. All quantities of objects are defined by qualitiesoir imaged world, for instance “inertia” or
"spectral frequency”. The fact that physical laws aot self-contradictory, expresses the experiémaeany
observed change of the “mass” (defined as a qualiits imagein our brain) is correlated with a simultane-
ous change of other physical quantities in suchag that a given physical law never comes into écinfl
with any other physical law. That can be condeneeal physical principle: At all locations and atydime
the physical world is “similar to Itself

Another instance is the course of time. If a magsaving in the view of an observer, then its cewktime

is different from the course of time within a mdasmass does not move relativ to it self) or wadpddin
another gravitational field or in the past/futu&milarly, "contraction of the universe" refersan observer
identified with the imageve have of remote objects, but that does not meanttieaobserved object sees
itself contracting.

4.1 Groups of Galaxies

Since Edwin Hubble has discovered the correlatietvben the distance of a galaxy and the red shifs o
light, the red shift has been interpreted eitheddagpler shift due to a receding velocity of remgétaxies —

or as expansion of the space of the universe. iltégpretation implies that there was a startingppim the
past, the famous and celebrated Big Bang. Howewent two decades ago, Halton C. Arp has repomed o
discoveries which are not compatible with any sutérpretation.

Galaxies tend to be grouped in clusters. In mos¢gaa dominant massive central galaxy is surralbgle
smaller companion galaxies. Evidently, the membés cluster can hold together only by gravitatidhis
implies that the mean frequency shift of all mershbelative to its gravity centemust be zero because the
relative red and blue Doppler shifts due to individual tabvelocities must be distributed statistical sym-
metric around the central mass. The measuremeegemied by H. GArp are inconsistent with this because
the light of each of the companion galaxies haseatgr red shift than the massive central galaxjéncen-
ter. Blue-shifted counterparts are missing. Thesefthe average of red and blue shift is not ze the
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interpretation as Doppler shift or as expansiospzice must be incorrecBhysics Essays, Vol.8, No.3995.
Attempts to explain this result by at present ate@heories have failed.

What we see is a central galaxy surrounded by emgdllaxies. Such an associataam be thought to be the
result of a free fall of each companion galaxy flBp= « to its present distance, R. As shown by the Clock
Experiment, the mass of a falling body (e.g. a cangn galaxy) decreases on the way from=Ro to the

present distance R by the factgfi— v2/c?= e*R=Equ.(3.4), P. 22

Now we define a mass at Res: It should be m = g, = my//1- vz/c2 . With this definition we can replace

each mg by an equal mass {]ﬁ -v?/c?. [Remember;/1-v?/c® = e?. Of course, the velocity of the free
fall is of no importance. The intention of sucheplacement of each mass by its theoretical primbrdass
at R = is just to simplify the calculation. Then, eaclcatation can be related in the formula to a primor
dial mass, m, at the distancg R. The distanceo defines a frame of reference where no gravitagiists
(defined as “Inertial System”).

A falling mass_dereases whilst its velocity, v, dreases. This is no contradiction to Special Retgtbe-
cause in this case the energy for acceleratimxtictedfrom the falling mass (as confirmed by the Clock
Experiment — the energy would have todoeledonly if it were insertedrom an external sourcelhe veloc-
ity, v, is the velocity of free fall when the onigil potential energy at.Rvas mé. The decreased potential
energy at the distance R is :ang;— v?/c?, the energy difference has been transformed iimetik (falling)

energy, and the velocity, v, is reduced becauskitteic energy may be stored, dissipated, or ewhitt

As already explained [Chaptets3, and 3.2, Equ.(3.1)}the remaining gravitational mass is:

m,/1-v?/c? = me®R. R and v are correlated, explicitly for VEqu.(3.6)v = c.V1-& 2R |
All formulas and their consequences (includingftitowing) are confirmed by the clock experiment.

Only the remaining mass, M& exerts gravitation symmetrical in all directiomghere the kinetic energy
has no gravitational effect in the direction of mment. Each atom of the mass — and, with it, eddts o
natural frequenc— decreases by the same factor. Hence, the drliijte is red-shifted relative to the light
we receive from the central galaxy of this remdtester.

That explains the additional red shift relative tothe center of the cluster observed by H. C. Arp

—and it is a consequence of the proportionalityte of the photon's energy, E, and its frequency,
The correlated mass, Efe hv/c?, is carried away by each photon emitted (h = Risrzonstant). But note:

The decrease of mass of a falling body is trueaforobserveat restrelative to the central mass. If the
observer has a velocity > O relative to the cenitem all its energies (masses) show an additiehativistic
change of the inertial mass due to this velocityndss appears not decreased if the observerimggithon

it, he has no falling velocitselative to himselfKinetic energy, a relative entity, dependsrelative velocity.
For instance, thenutual relationof masses inside a falling cabin (called "inersigstem") does not change.
The same is true for all fundamental physical ytiece the physical laws inside and outside thencare
identical (being “similar to itself”, and this iskbed Lorentz invariance).

The kinetic energy is correlated with the fallinglacity, however the equivalent mass of kineticrgnénas
no gravitation in the direction it moves. If, forstance, the falling velocity becomes redu€etler! Keine
glltige Verknupfung., then, of course, this energy becomes dissipasetiaed as heat) and will not restore
the original mass. We are free to think that edomaof each companion galaxy has fallen initiatyni R=
o to its present distance by gravitation, evensifviélocity has been reduced long ago (by dissigatinki-
netic energy). When the individual companion gadaxiave reached different distances (relative édah
ger central galaxy), then the mass of each atamedseased compared with its original value at & Fhe
shorter the distance to the central galaxy, the ieshe atomic mass (and each natural frequencglated
with it), as verified by its red shift. Even if theelocities of free fall have been slowed down |lagp, we

can express the factor of mass decrease due teelkbety it had long ago. The factor i§*"5=,/1—v2/c2 ,
calculated by using  Equ.(3.6)v=cy1-e2¥R

[a=GM/E. Mis the dominant “central mass” responsiblegravitation. G = gravitational constgnt.
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2a = 2GM/é = Rs is called the “Schwarzschild Radius”. We use thésignation though Ks also used for
the radius of a so-called Black Hole (with a masp whose existence has been disproved by Energy-
conserving Gravitation. If R >> a (that means RRsY. We can write R [01- 2a/R = 1- BR.

With that approximation, we obtain for v

(4.1) v=cVl- e AR = 1{% . c = %0’ km/s. (The formula irottrue for RORy))

If, for instance, the central mass were similaotio own galaxy with about0" times the mass of the sun,
then R = 2[10"'Rs(sun 1610 km (0 0.06 lightyears 4000xthe distance earth-sun).4Rn13 km).

For a companion galaxy at the distance R Higtyears]10" km, the velocity, v, would be

1
Y =c1/% =310 % =74 km/s. (The red shift is often specified by thisocity.)
This velocity agrees with some of the red shifiatiee to the central galaxy, observed by H.C. Afpe
value may be greater if the central galaxy hasatgr mass due to unknown dark matter. If, fomimsg, the
central mass were 4 times the mass assumed in Ahservations, and if the distance were half the
assumed value, then v would be 208 knm'gyood agreement with the average observed py Ar

For exact calculation, theutual gravitation of the companion galaxies matto be taken into account.
If no central mass exists, then the calculationlmmade with thenutualgravitation of the cluster group.

The relation between red shift, z, and velocitygrslistance, R, can be calculated as follows:

Assume a natural frequenay, of an atom at a distance, R, from a central nlagise atom were raised to
infinite distance, R = o, then the atomic mass would increase by the n@ssaent of the energy applied.
Proportional to the mass, the spectral frequencrieases to...

The relation of the frequency increasg —vg to the frequencyr is calledfrequency shift z It is

Z:M:V_‘”—l or V_°°:2+_']__
VR VR VR

If the atom is moved in the reverse direction frieg= « to R, then the frequency would be red-shifted
(4.2) Ve :%1 =e 3R, a=GM/é and &7 is the factor of mass decrease.

vV, Z
If ‘a’ is expressed by the Schwarzschild RadiRs,= 2GM/¢ = 2a as defined above, then we obtain
(4.3) L e R IR g RIR

1+z

If we apply this formula to larger structures okthniverse consisting dassociatedgalactic clusters
then we can often obtain ten times that value lier abservablgravitational red shift, as has also been
measured by H. C. Arp.

4.2 Red Shift of Remote Galaxies

Outsideclusters, the formulas confirm the red shifvefy remote galaxies It is not caused by expansion of
the universe but it is an effect of the gravitatairall thosegalaxieswhich have less distance to us than the
red-shifted galaxy observed (this has already lieemd by another argumentation@mapter 1.1, Page L

This can be calculated by considering only the emsg¢hich are withim sphere having the radius R. If R is
the distance to the red-shifted galaxy, then onéydalactic masses within the huge spherical mitbsra
dius R are gravitationally effective. Within a centric sphere, a mass is not attracted by thetgten of
the masses outside that sphere because the gomatatffects of the masses of a shell outside esate
to zero. In other words: The masses outside R hawgravitational effect inside R.

According to the energy-conservation law, the forfeattraction upon a mass, m, is GMARR.
It is directed toward the center, where the obgeiszeCompared with the original value, m (at Ro¥ the
mass appears decreased to*fevith a corresponding red shift of its natural fregcies. In contrast to the
red shift for thegroup of galaxies considered above, the value of ‘ala$ a constant with respect to R.
Within a group ofgalaxies the intergalactic space is almost empty, heneegtilaxies behave like point
masses (a = GMJ& constant). However, if we consider a mass atgeldistance, R, in theniverse(which
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is filled with countless galaxies), then the gratrdnal effect upon it is the combined effects lbtlee galax-
ieswithin the sphere of radius R with the observer in thdezeThe smaller the distance R, the smalleras th
mass of that sphere, M = #®/3, and the smaller is also the “constant” a = GM/G4Rp/3¢.

In order to obtain the red shift for a galaxy havthe distance R, we calculate the facté?&Equ.3.6) for
the mass Mvithin the large sphere of radius R. We write<(mass density of the universed H-atom/):

(4.4) ¥R =g ORWIE" v=cyl-e @R =cyf1-g ok = ¢1- g tCR®/" a=GM/E

For such a gigantic sphere, we have to use therlimetbformula instead of wcv1-e 2R . Note R in the
exponent instead of 1/R. Although that velocity niewe been slowed down long ago, we use its albstrac
value as an indicator of mass decrease and hencedfghift. The exact correlation of v and redtshill be
discussed in Chapter 4. A£locity, v, as Function of Red Shift, 2. If R goes to 0, then v and the red shift
also go to zero. If R goes t@ then v goes to ¢ (this corresponds to an infirgteshift). However, as long as

R is “small” but still greater than the distanceside a group ofjalaxies we have to use the formula

v =cv1l-e &R Within such intermediate distances, the veloaifyincreases (large red shift) only when
R decreases. If at least R is less than the distanibsén the group — that is, if the galaxies penetratdeac
other — then the red shift disappears when & because then, v again goes with R to zero.

We can summarize:

In a cluster ofgalaxies we can treat each galaxy as a point mass; hévice, const. in the formula
a = GM/E. Then, the red shiftlecreases when R increases. However for rergataxies as observed by
E. P. Hubble, the red shiitcreases when the distance R increases, becauserttier of galactic masses
distributed within a sphere with radius R (= distarR) increases with®Rhence the ratio a/R=4GR/3¢
increases with & Whether the masses are considered to be poirgemas distributed, the red shift is al-
ways an effect of gravitation. All these facts desed on measurements. They are inconsistent gth t

hypothesis of an expanding universe. For very ladigances, R, the functioe ¥R =g “R™/%’
approaches zero. Then v approaches c and theifedisild be infinite.

4.3 Red Shift and Radius of Quasars

Two observations present compelling evidence thetinvquasars and within the nucleus of some gakaxi
there must be enormous, extremely concentratedesiasglicated (1) by great orbital velocities ofeais
near the center, and (2) by rapid changes of lusitindrhe high concentration has substantial conseces
upon the frequencies of their spectrum becaus#heancourse of concentration, all masses approagih th
gravitational center, thereby each atomic massedses by the factor®® If, for instance, an atom falls
from infinity to the distance 2a toward the center,mass — and, with it, each of its natural frergies —
decreases by the factoP®= 2= 0.6. If red shifts were either Doppler shiftsaor effect of expansion of
the universe (as asserted by the conventional yhettren the red shift of 0.6 would indicate a ding
velocity, and this could be (and has been) migmméted as an enormous distance from us. Of course,
if (or because) such a collapse does not indicaiceeasing velocity, this red shift cannot beraticator for
distance.

Nevertheless, thiarge-scalegravitational red shiftnentioned above is always present and is supesetpo
on thelocal gravitational red shift. As pointed out, the magthin a sphere with a radius, R, (encompassing
the observer who is upon the earth) causes a ita&the light of a source on its surface accogdi

Equ.(4.4) v=cV1-e®F™* (5= mass density of theniverse R = distance to a remote galaxy).

At first it seems to be impossible to distinguible parts of that sum: the locahd the lage-scalered shift.

In some cases however, quasars have a “label” wkicghdependent of thical red shift caused by the
gravitational collapse of the quasar. By “label'mean galaxies near a quasar, often showing a faint
luminous bridge of “connecting material” to the gaa Halton C. Arp investigated these "labels" ftdlre

In the so-called Einstein Cross, for instance, a central galaxy shows a red gififd.039, but the red shift

of four nearby quasars is 1.7. At least one offtlie quasars shows a luminous bridge connectingtft the
central galaxy. If the red shift were an indicaimr distance, then quasar and galaxy would be atgby
billions of lightyears. Of course, a physical bedgver such an enormous distance is impossible, Nboen
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this was published, a strange thing happened: raatrpnomers refused seethe bridge, although it was
visible very clearly. Let me quote page 134 in¢lsay of Fred Hoyle et &Réf. 1onPage 5%:

The community remained skeptical of these respiparently because the implications are so greatrAp
from claims that the statistical arguments of Amrevnever made correctly, one argument made agtiast
reality of the associations by a leading observeaswhat if these results were correct, we had no
explanation of the nature of the red shift! In atirds, if no known theory is able to explain tieserva-
tions, it is the observations that must be in drror

Arp’s own colleagues at the Mount Wilson and Palorservatories became so disturbed and so
disbelieving of the results he was getting thathie early 1980s, they recommended to the direcbthe
two observatories that his observational progranowstl be stopped, i.e. that he should not be given
observing time on the Palomar or Carnegie telessdpecarry on with this program. Despite his prases
this recommendation was implemented, and afteayials to the trustees of the Carnegie Instituti@ne
turned down, he took early retirement and move&Gé¢omany where he now resides, working at the Max-
Planck Institut fur Physik und Astrophysik in Mumiérp’s account of this whole episode is descriimelis
book Quasars, Redshifts and Controversidais, Arp was the subject of one of the most cgaand suc-
cessful attempts in modern times to block reseatulch it was felt, correctly, would be revolutiogan its
impact if it were to be accepted.”

Of course, it will be accepted some day, at leds®mthe last of the Big-Bang missionaries have.diée
following two interpretations have been proposaddip’s observations.

Interpretation 1: Arp’s observation of th&instein Cross(Object G2237+030% can be explained and cal-
culated without additional assumptions, if the saift of z = 0.039 is interpreted as an indicatorthe dis-
tanceto both the four quasars and the galaxy. The red shi#tt the distance R is
defined by Equ4.2)y  z=Ye YR =VYo g Hence YR =1 —gaR

Vg Vg v, 1+z
The red shift 1,7 of the quasars is the sum astance-depending red shift,z 0,039) and the local gravi-
tational red shift g,, = 1,66101,7— 0,039. The latter is caused by the largel lp@evitation upon the (radi-
ating) surface of each quasatcfording to the Energy-Conserving Theory a radass than the Schwarzschild
radius, R = 2a, is possible, veryfied by various clock-expents (Hafele and Keatni.a., Chap.1.1, and the Gravita-
tional-Dopplereffect Kap.1.9. The resulting red shift of the quasars as seem fthe earth isz = 1.7,

expressed by the product 1tz (1+Za) [(1+7).

From that we obtain the gravitational red shifttloa surface of each quasar:
1+z, _ 1+17 _ 27

1+ Zyaw= = = = 260. Using Equ.(4.3):

o= 14z, 1+ 0039 1039 9 Fu @3

1 1. g R =g BR = g R/ papce, Rs - In2.60=0.955 and _R =0.524R
1+2z 260 2R —

grav

This means the radius of the quasars is aboutmalSchwarzschild radius,sRHowever, even the highest
concentration of mass does not cause the singulafrit Black Hole, and this is confirmed by the €Xo
Experiment of Hafele and Keating (1971), by thev@ational Doppler Effect (1958), and now by the ob
servations of Halton C.Arp. (See Chapters 1.1 ajl 1

Each quasar in the Einstein Cross has collapsealnbost half the Schwarzschild radius, Rvhich is
defined as BR= 2a = 2GM/E (this means that &s linearly proportional to the mass, M).

For the sun, Rsun) 0 1.484 km. If each quasar has’ M, (Msun = mass of sun), then its radius, R, is
0.524Rs = 0.52410°1.484 km = 0.7780° km = approximately 5 times the radius of the ésmhbit.

The volumeof one of these quasars would be =>4 = 2 1¢%cn?’. If it is filled with 10° times the mass of

2[10%

the sun (102010%g = 210*%g), then the resulting mass dewsitould be PRt = 1g/cm’.

At such densities, light-emitting atoms upon thdaste can be imagined as being possible.
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Another question is the stabyliof such a mass concentration. Atoms might nohst&nd the enormous
pressure, but the pressure may be compensatechbifugal forces. Many atoms or particles may lang
formed into electromagnetic energy; however, ifirtlEagular momentum is retained at greater disnce
then it could counteract the collapse by centriffigece. However this is speculative.

We can calculate the radius of the quasar usingetaéve red shift,

1

see Equ.(4.2) 1rs =e ¥R from that we obtain for theadius of the quasar R = GM
z

c2in(l+z,)

The velociy of the collapsing mass is \c¥1-e 2R =cy1-e”® = ¢ [1- ‘ﬁ) = 0923

The collapsing original mass, M, decreases becsmse of it is transformed into kinetic energy.fdft in-
stance, it reaches the diameter 2R, the remairmtengal massnd the mass of the kinetic engrye

M pot = Me®R = % = 0384M.  Myn =M — Mpy = 0.616M.

More than 61% of the total mass, M, is already fkinenergy and kinetic energy exerts no gravitatiothe
radial direction. It may be transformed into eleotagnetic energy which can be radiated.

The distance of thEinstein Crossis determined by the associated galaxy havingl ainét of 0.039.

If the density of the universp, =4 H atoms/rh then we obtain for its distance, R
R = 219010%,/In(L+ 0039 = 4.2810°" [cm] 04.510° lightyears. (seBqu. 4.5a, next Page)

[1 lightyear = 0.94B0' cm; the mass of an H atom = 1.615** g].

This calculation was made under Arp’s assumptian tthe faint luminous bridge of “connecting matéria
the quasar could be possible only if the distaric®s us to the central galaxy and to the four qusasae
approximately equal.

Interpretation 2: Arp’s critics deny even the mere existence oftiidge shown in the telescopes. Because
they believe the univergaustexpand due to the red shift of remote galaxiesy teclare that Arp’s obser-
vation must be an error; the Einstein Cross cay bel the effect of a Gravitational Lens. The massiv
central galaxy may be producing four images byetgifhg the light of one and the same quasar behiad
galaxy.

This is a classic illustration of how human stulrivass prevents open-minded scientific questioriimce

none of the arguments can be excluded, it is jestrdctive to discredit any of the observers; mirgls me

of the ancient example of killing the messenger Wwhogs bad news. The only fair way would be to enak
decision on further scientific measurements, big ith exactly what the critics passionately tryptevent,

even to the present day.

Most scientists including myself tend to make tlaens error: When we think of a gravitational lens,
we unconsciously imagine a concentrated mass diefiethe light of a quasar located behind it. l&tths
correct, then Arp’s argument is corretiiat the four quasars should not be seen as simaks, but must
appear as squeezed to long, tangential ovalselmtantime, other images of the Einstein Crosg exikh
show the central mass in more detail as an exteolded reaching far beyond where we see the foar qu
sars. With this constellation, the hypotheses gi'dAcritics could be, but do not necessarily berexir
Therefore, an objective decision cannot be made.

In this case, the material bridge observed by Agy ime a part of the galaxy in the foreground. Ttieme is

no need for the assumption that this bridge is dtemendous distance between the galaxy and a
background quasar, or that it is a cloud whichyigtance in the foreground (however for statistiealsons
this is extremely unlikely, as shown by Arp). Stills critics had to prove that the four imagesvsboe and

the same background object. To do that, the cntigsld have to prove not only that the spectraheffour
images are identical, they would also have to pthaéthe extremely rapid changes of the luminositshe

four objects follow exactly the same curve, ahidd be if they were images of the same objectoofse
with different time lags of several years due ® different distances travelled.

In the meantime, such measurements have been Maeldour quasars have different spectra and thie rap
changes of the four images are entirely differeoinf each other and cannot be matched by any tige la
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This is all the more important because, for othawigational lenses, different images have beegigpety
matched with time lags of about two years. So Ampégsasurements with his interpretation are confirmed

Even if Arp’s interpretation of the Einstein Crosbere disproved, it would not effect his other nreau
ments. Especially his arguments with respect toQuasar/Seyfert Object Makarian 205 cannot be dis-
proved. This arguments can be realized in a cordbxaey and UV picture of at least three quasaashe
showing a physical bridge to the central galaxywkleer these quasars have extremely different riés,sh
with 1.25, 0.63 and 0.46. If the red shift woirdicate distances, then they cannot be the imafyasingle
background object. Due to these material bridgésd®n these quasars and the central galaxy, tHepde

to the same constellation having about the sanamdis from us. Hence their different red shifts barex-
plained not by different distances, but they camxglained by the “Gravitational Law with EnergyrGer-
vation”.

| have used the Einstein Cross because it prowagespractical example an exceptionally simpleanse to
demonstrate how the Gravitational Law with Energyngervation can be used.

4.4 Measurement of Galactic Distances

Next, we can calculate the distance, R, of a gakxg associated quasars. The red shift of the galax
is z. In this case we have to use Equ.(4.4) wighnttass M = 4Btp/3 of the imagined sphere:

2
g R = g R /% =i, or e IR=gCR™/X 1,4, |f z<<1,thenz Dm.
1+z Ko
2
We define a new constant: B = 43:; =5.6M0% [cm™“g7. (G =6.6T10°cntg’s?.
3

From the underlined formula we obtaip £ mean density of theniverse- not of the galaxy!):

(4.5) R =56700" /@ [cm]. Ifz<<1 then In(1+ Z)z, henceR E|5,67|1013\/% [cm].

If p =4 hydrogen atoms/hs 6.110° g/cnt, then B 219010°° [cm] and

Je

(4.5a) R=219000%,/In(1+2z) [cm]. Forz<<1 R 0219000%Vz  [cm].

4.5 Measurirg the Density of the Universe

We can calculatg if the distance of only one galaxy can be foundther methods. With that value and the
same formula we can calculate distances of other galaxies, with the exceptibquasars because these
objects have additional a gravitational red shiffickh must be added.
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4.6 Calculation of the Hubble Constant

With the formula e ¥R =e™®F™®/** squared and introduced into Equ.(3.6) (all in@gi$s), we obtain

(4.6) velocity v=cyl-e 2R = V1 BRI o1 g 2R/B (Definition of B see Page. 64)
Solved for R:

3 3
R=R(v): R =£ In ! = 56700 In ! . Forv<<cR Dﬂv.
NGV Jp J1-v2/c? 30/p

The Hubble Constant was defined in the Big-Bang hypothese as a hypictieselocity of expansionyy,

at the distance R= 3.2610° lightyears= 10° Parsec 3.110**cm. It should be remembered that this velocity
has been defined as an abstract velocity justridicating red shift. It may have been a real vé&joonly
before a body has fallen from,R: « to R, for instance in a gravitational contractingverse. Of course,
this cannotbe interpreted as verification of an expanding arse.

If we again assume = 4 H atoms/) then B = 21900 [cm] . Then we get for the exponent @fin

Jp

Equ.(4.6), R3p/B? =4 10° When x is small, then &0 1-x. Inserted in the root and using 4H farwe

obtain theHubble Constant, vy = ¢,/2R%p/B? =c\/§g R, =2c[10™[cm/s] = 60km/sMpc, but

4.7) v, =cy1-e TR/ [ 2RH1/Ean= Ry c fordensityp (B has beernnserted).
8pGR<<? 3

universe

Since v, is not a linear function of R, the Hubble “Comatais not constant. But for distances where the
exponent = 8GRp/3¢ << 1, the function v = v(R) can be considereddine

However it should be remembered: These velogitisvonly defined by the formula 4.7 for an abstriaee
fall from R, = o bis R. It can be used as an indicator of the héftl $ut this is no proof of its real real exis-
tence It can not be interpreted as expansion of the univse.

4.7 \elocity, v, as Function of the Red Shift, z

In the common theory, the red shift has been iné¢ep either by a receding velocity of remote galsvor
by an expansion of the universe. Now with energyseoving gravitation, it is explained as the velpaf
contraction relative to the observer when the usivés collapsing. The contraction is equivalenthi as-
sumption of a velocity, v, when falling from inftgj according to Equ.(4.6):

In order to obtain v as function of z, we squaredljuation in the top of Chapter 4.4:

g AR = g 8GR /&’ :ﬁ . Inserted into Equ.(4.6) and solved for v amdZ, we obtain
+z
1 1
(4.8) v=c |l-——, or z=—-1 A few examples:
(1+2) 1-v2/c?
z= 0.039 Einstein Crosk 1 1.2 1.661Cuasay 4.5
v= 0.271c 0.866¢ 0.891c 0.927c 0.983c.

The calculation can be applied for the quasfathe Einstein Cross (first column), if, duedallisions of its
masses, the velocity may have been slowed downdgody dissipating the kinetic fall energy.

It should be mentioned that Equ.(4.2) shows thenknproportionality between energy, E, and frequency
1

Ji-v?/cz

(49) 1+z =VR:°°/VR = hVR:m/hVR = ER:oo/ER-:
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5. The Formula dE = vdP and its Derivation

From theLorentz Transformatiagrthe following equation for moving a mass can eewed:

(5.1) dE = vdP = wdP,+ v,dP, + v,dP, = dE, (E = total energw = velocity,P = momentum).

This formula, also valid in Classical Dynamics, Mié proved in the next chapter. It shows the iaseeof

the kinetic energydE, of a mass if its velocity, increases by applying a momenturR, dpon it (and vice
versa). If no gravitation is present, then, invitsi¢ is possible to deduce Special Relativity nfrahis
formula under the conditions of ¢ = const. and f8&. For instance, we can deduce the dependence sf mas
on velocity using the formula in the following way:

The kinetic energy of a mass, m, must be a funafonomentumP: E = EP) = E(R, R, P,).
By partial derivation, we obtain the change, dEhé velocity, v, changes by applying a momentum, d

O0E 0E oE O0E O0E O0E
dE=—dP+—dP+—dP. i i V,=—,V,=—,V,=—.
P O 0P, 7 op Comparison with (5.1) shows Vv, op '\ 0P, P
2
Because E =rmc the momentumisP =mv = C—Ezv or v :CE P, thisvinserted into (5.1):

EdE = éPdP = ¢(P.dP+ P,dP+ P.dP) = %d(csz) This is identical with d(§ = d(¢P?). Integrated

from P=0 toP we obtain E E= T P rearranged: E 5
: c
(5.2) E=,/c’P*+EZ, this can be expressed by agi@m

Becauses :(gg 3—535) , the partial derivatives of (5.2) with respecPipR,, P, yield the velocity v:

X y z

¢ ¢ = . : 2= 2= 2.2p .
v=————FP =E P, that squared: P2:—4v , and inserted into ‘E B °“c“Pyields
CPP+E c

E, - . . _ m,

(5.3) E=——2—, by division with é we obtain m=—->-—.
1-v?/c? 1-v?/c?

Einstein completed the theory by introducgrgvitation However this causes a problem which could not be

solved without Energy Conserving Gravitation. Aatog to the clock experiment, a falling makscreases

by the mass of the emerging kinetic energy, bubmliog to the_orentz Transformation, it shoulthcrease

by the mass of the emerging kinetic enefay, :1m°2/2 -m,- Where doedm,, originate? Does it
-V~/C

emerge from nothing? Or iAm,c* = 0? Such an exception would be a contradictiothé Lorentz Invari-

ance. If Am,c® # 0, then such an inexhaustible reservoir of enenggt be held in store by the space.

Einstein was forced to postulate suckrauum energy without any empirical eviden&dopting the classi-

cal idea of a field which supplies the energy, tiestructed a four-dimensionalirvedspace with the strange

capability of supplying the fall energy without lagy it. That is the genie in the bottle. Suchastulatevio-

lates the principle E = Micbecause, if a masdm,, emerges from a field of zero mass by gravitatiocan-

not be a physical entity. In order to avoid suclegoeption from Energy Conservation and the priecip=

mc?, Einstein inserted an additional term definingeddfenergy. This, he assumed, should not effect thr-

entz Invariance, however it should effect the cewrtime, which slows down if the distance to tinavita-

tional center decreases. This, he concluded, ctadcorrect, however he failed to realize that a

decrease of the course of time is accompanied bggaivalent decrease of the mass due to the Lorentz

Invariance.
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In contrast, Engyy-Conservig_Gravitationis not contradictious to E = mbut its consequengeresulting
from the_Lorentz Invariancé\n energy-supplying field in the vacuum is not regd, and all variables and
operations used are within the Special RelatiWitythat theory, the Lorentz Invariance is valid éach for-
mula deduced from it and must remain valid. Moreotree quality of a mass does not depend on itsgras
on the source of energy; and in the special caggadfitation the source is its own energy,’nita mass
gains velocity, v, at the expense efternalenergy, then its momentary rest mass, (uefined for v = 0)
increases according to the formula, regardlesh@®fvalue that mass would have at any other location
whether it is the rest of a mass which has beeredsed in the past by gravitation.

This can be expressed as follows:

(A) Equ.(5.1) was deduced from the Special Relativiigdry, however if we assume it is also true under
the General Relativity Theofy then a falling mass mustcreaseby the factor:l/ 1-v?/c? due tothe
velocity v of falling.

(B) If no additional term is assumed [shown on Page #6@h the Clock Experiment shows that simultane-
ous to thatncrease the falling mass mustecreaseby the reciprocal factor, that is Qﬁ—vz/cz.

(C) The product is = 1, hence the swhkinetic and potential mass retains its valug, However that
follows from Equ.(5.1) only if the energy, dE (whits needed for increasing the momentum BY id
extractedfrom its own energy, go’. This means that dE must babtractedfrom its internal energy;
hence, the sign of dE in Equ.(5.1) is negative:

(5.4) —dE = vdP = vdPy +v,dP, + v,dP, = dE.
Now we proceed as above but witbgativesign. The result of the integration is
(5.5) E=\E- P if we observe that nowP = myv = Ev/c’>. With this, we obtain

(5.6) E=E41-v?/c?, and after division by’c  m = ngy/1-v?/c?.

This is exactly the decreased “rest” mass as eerily the Clock Experiment.

Since the root is <1, the inner (potential) gyedecreases by the emerging ki-

netic enegy. That characterizes Energy-conserving Gravitatithe total en- Bo = mg cP
ergy remains constant and is now the hypoterjili$e diagram is the same

in the Diagram 3.12 (“Well of the Time”, Chaptel B).] E

We can summarize:

1. Positive spn of dE: (the Kinetic Energy of the mass is_imported from otside)

(5.1) +dE = vdP = «dP, +v,dP, + v.dP,. Integrated:

(5.3) E= L This is theLaw of Inertia. The energyncreasedy AE = E - E.

J1-v2/c?
The formula states: An energy inpddE = E — E by applying a momentumpPg causes an increase of the
velocity v. That is called Inertjdecause for a change of the velocity (b) of asnfag along a distancaR),
an Enegy (AE) must be suppliedrhe “Energy supplied per unity of distance” ileh Force(K). This can
be expressed by the formula K = dE/dR = mb.

In Equ.(5.1), that is expressed by differentiala:iAcrease, B, of the momentum at the velocityrequires
an energy input, dE.

* without the postulate of Equ.(5.7) for an additd hypothetical source of energy; as will be désad on Page 69.

02.10.201iesslinger@rudolf-kiesslinger.deNussdorfer Str.25 - D-88662 Uberlingen -Tel.¥@W551 61117 http://www.rudolf-kiesslinger.de




68
2. Negative sgn of dE: (the kinetic energy is subtracted from its innerenergy, mc).

Hitherto, an external energy source has been assuosvever a mass can acceleiitgelf at the expense of
its inner energy, mMcSeen from any other mass, for instance in thelCltxperiment, a mass will accelerate
in the direction toward other masses (via the pofrgravity). This is called “Gravitation”. Thertsiinner
energydecreasedy dE whilst its own momentuincreasesy dP. Hence, dE must be negative:

(5.4) —dE = v dPy+ v,dP, + v,dP~= vdP. By integration of that equation we obtai
(5.6) E =E,1-v?/c?. This is calledGravitation . Thedecreaseof its energy isAE = E— E.

The only difference caused by the change of sifgr te the source of energy, i.e. whether the soofahe
driving energy is outside the driven mass or isniaess itself.

Equ.(5.4) not only confirms the Law of Gravitatiaith Enegy Conservationwithout an additional
postulate, itcan even be deduced from it, as will be showhénnext chapter.

Note: Nothing indicates a dependency on curvaturefspacethough the curvature may be an effect of
gravitation.

Up to now, Equ.(5.1) could be deduced only from 8pecial Theory of Relativity, not from Einstein’'s
General Theory. Because the equation is one opltlgsical principles which are indispensable in Gen-
eral Theory, it has begostulatedas an additional principle (however there existroof that this postu-
late leads to no inconsistencies). Of importan@spgecially Equ.(5.4) where the sign of dE is negat

When the Gravitational Law is combined with Ene€@ynservation, then no additional axioms must be as-
sumed, whereas for an energy-supplying field somditianal axioms had to be postulated. | quote gashe
of them (the first two can be found in the booksitimned on Page 80):

e “...ageneral conservation law for energy and muoma does not exist in General Relativity.”

* “... energy conservation can also be satisfieddepiting thefield with an energy loss equal to the
kinetic energy gained...”;

. ... several billion years ago, the whole unigeesnerged in a Big Bang from a point (a "nutshell")

where its density had been infinite (seecPs).

If Energy Conserving Gravitation is accepted, thasthout assuming such additional postulates, the
Equ.(5.4) can be derived from it. This is posshiyteexpressing K in two ways::

Mm
Equ. (1.9) Gravitational Forcek= -G RZO e ¥R anK expressed by momenturk = % P.
Because the decreased massis BEg&??, and BE=&m, hence &"=EJE,
- _a-nE - @ 2 E_&
From that: g=IN E, or R= M(E/E)" In E R
: GM : .
Inserting a 2 by using Equ.(1.9) we obtain:

dR_dRdE_R’dE_R®dEdP_R*dE, _ R’ dE_ Mm _,o __dE
GMEdP R? dP

yo—=— ==

dt dEdt aEdt aEdPdt aEdP
(because E =2m,e¥R; m, was replaced by m.)

That is, as asserted, Eu4) dE = vdP.

Equ.(5.1) can only be derived from Special Rel.Tieaot from Einstein's General Theory. It is a @ns
guence of the Energy Conserving Gravitational LBecause Einstein realized that Equ.(5.1) is indispe
ble for the General Theory, he postulated it asvdaom, but without any empirical or theoreticel aamce,
and only with the hope, that this will not leacctitradictions.

However, an axiom cannot reveal facts not defimed.iSuch facts are the terms of higher power [r2,
Equ.(1.11) Page 7]. These terms can not be deriead Equ.(5.1.) which has been deduced under thdicon
tion that the energy is supplied from outside.
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Equ.(5.1) follows from Equ.(5.4) if we insert propsalues for dE. If, for instance, E remains ungeh
this means dE = 0 and E =,Ehen follows v = 0 from Equ.(5.4) and Equ.(5-Bhis is the first axiom of
Newton, the Law of Inertia, which states:

The velocity of a mass remains unchanged andiresil when no force acts upon it (K = dE/dR = 0).

If, however, the mass, gnis to remain unchanged in spite of a change ®fmlovement, then dE must be
zero. Because the energy for moving the mass isasiied from ne?, dE remains zero only when the sub-
tracted energy is replaced by an equal energy iinport outside. This is expressed by Equ.(5.1).

On the other hand, if there is no energy excharifethe environment, then only the mass itself sapply
the gravitational energy and —dE< 0 (must be sat#dafrom it). By integration, we obtain for theeegy

E = EZ -c?P? = constant = Equ.(5.5). This has not been recognlzecause Equ.(5.8 =,/c’P? + E2

was also used in such cases where dE should bBec@use théeld has wrongly been understood to be the
source of energy, it was not possible to realiz¢ Hgu.(5.2) must be replaced by Equ.(5.5) when<-@
order to eliminate the effects of the incorrect Eg%), anexternalpotential energy f: was postulated and
added to the root in Equ.(5.2). Thiss&vould have to be injected into the field when thass, m, is lifted,
and k. wasdefinedas a function of distance to the gravitationalteert must be zero when the distance
R = R, where the lifting begins. Moreover, an additioRald Energy£,, had to be inventey:

(5.7) E=\E:+ @P + Ex(R) + (E~~ E)) = const. (E= mc is the intrinsic energy of the mass, m).

To say the least, this formula is difficult to unstand, but under the assumption thai(E;) = O at the
distance R it shows: If the velocity is also zero ag @his meand? = 0), then with this definition and with
Equ.(5.7) for the total energy, we obtain Ez

If we compare Equ.(5.7) with Equ.(5.5) [P.67TE=1/E;— P = E,,/1-v?/c?= E, then it is evident,
why and to what extent the results of Equ.(5.7)aaproach those of Equ.(5.5) because we can see:

Eoot from Equ.(5.5) is almost identical with,gin Equ.(5.7),if (cP)* << (E,)* [wherein E = mc].
We can approximate the roots Q}(jicsz/ E =1+ ¢P/2E. If these approximated roots of Equ.(5.5) are
inserted into Equ.(5.7), then we obtain

E=E,(1+c2P?/2E2)+E (1-c?P?/2E2) + (E~ E,) = (&, + E,) = const.

Since the constant part of the energy has no effpeh the shape of the function.Eits shape must be
almost identical in both formulas when cP <s H.e. v << c. However, cR< E, is no longer true when
R approaches R(or zero). If, for instance, a mass falls towardamcentrated central mass, M, then its
momentum P increases infinitely. Then the grawtatvill never stop because [according Equ.(5.7)gmwh
R = R, by definition, E.{(Ro) = 0, but P > 0, hence the root cannot be legs Byalt never ceases to exert
gravitation since % will never neutralize E[in contrast to Equ.(5.5)].

In such a situation, only magic can help. The magiich has been invented is callede-normalizing”.
First, a hypothetical field must be assumed whidien required, can supply an unlimited amount afrgyn
without having it. That “field energy” can not bechlized or measured. Nevertheless, per definigaich
falling mass at any point obtains without delayfit$ energy from that field. The trick is to diwdhe dis-
tance to the gravitational center into an infimikember of stages. Each stage borrows a finite guaoit
potential “space energy” from the vacuum, storemd passes it over to any mass which is engagpbin
ducing kinetic energy. When the falling mass haedformed the whole energy of a stage into kiretrgy,
then it enters the next stage and the procespéated. This is calledRe-normalizing”. The idea is to can-
cel the consequence of the theories of Black HatesBig Bang — where the field must be an inexliasist
source of energy (avariable constant potential energy”). A re-normalizeddislpplies each mass with fall
energy. The field defined in this way must be ablgrovide any energy required. | don’t know whethe
anybody has checked the sum of the energy of alstages, but | know that a lot of inventors haiesltto
build a machine for exploiting this “space energyears ago some have even announced having achieved
this, this anouncement was the last report everdhea

*) Quoted from Falk & Ruppel "Mechanik, Relativit&tavitation" 1983, Page 147
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6. Newton’s Cosmology by E. A. Milne

| sometimes receive a somewhat vague critic frompmient cosmologists, stating the advance of thie pe
helion could not be taken as evidence for Energyseoving Gravitation because it can also be dedfroed
the Classical Law of Gravitation. | pondered alibig argument until | remembered an essay by tlitesBr
cosmologists Edward A. Milnand William McCredrom 1934. To the surprise of the physical comrtyni
these scientists discovered that the results oefa¢iRelativity can also be derived from the CleaisThe-
ory. The very unexpected argument of these scterten be found in the excellent "Cosnmpldof E. R.
Harrison (see Page 80). | will try to present it here iralrnidged form.

Simplified but without essential changes, the idé#ilne and McCreadbbr. MM) is as follows. If we
consider the universe as a sphere, than its gtiavitd effect upon a mass upon the surface isdheesas if
the entire mass of this sphere would be locatedisosurface. The gravitation upon the mass, m, n@pen
the distance, R, to the center (proved on PageBE3ansion of the universe implies that the radRysin-
creases with the velocity, v. A mass, m, will ggcthe other cosmic masses, M, if its radial vé&ypei is at

least equal to the classical speed of escaplg/2GM/R| (see Page 23), or, squared and written agiequa

if mv?2= 2GMm/R + constant:k (In order to facilitate identification with knawphysical quantities, | have
multiplied each term by m). The same equation testdm the following setup if we designate wht{i2 the

total energy of a mass,/2 = kinetic energyrv’/2) + gravitational energy(GMm/R). If we assume that
energy is conserved than the total energy remainstant. Multiplied by 2 and interchanging the side
(6.1) mv?— 2GMm/R =k, = 2x Total Energy. That is th&etup of Milne & McCrea.

In all calculations, onlghangesof potential energy are effective. Its initial walis unknown and cannot be
identified because it has no effect on the residt.that reason, only its decreasing part is writiecreas-
ing means itis < 0. If mv< 2GMm/R, then k< 0. In this case, the kinetic energy cannot cwee the
gravitational energy and reaches zero at a pqojrtoR Up from there the energy would reverse at an ugwa
movement. If k= 0, than there is no point of return and the ursigerould expand forever.

The loss of one kind of energy must always be tia gf the other. If precisely vy 2GMm/R, then the
total energy = 0. In this case, kinetic energy grakitational energy remain in equilibrium and thean-
sion will never stop. Any v greater than the esoagecity would never decline to zero even for .

If we replace m by the unity mass, m = 1, then ggli) can be written as follows:
(6.2) v’ = 2GM/R — k. (By convention, | have written thebaeviation —k for k'm.)
—k< 0 implies permanent expansion, —k > 0 implies res@ expansion (the universe remain limited).

If we insert 4RR%p/3 for M, then we obtain

2
V= STGSPR -k, and after division by R
2
(6.3) % =%3p —% (p = mass density, G = gravitational constant)

This is identical with the equation Einstein hadivkr with the extremely sophisticated General Rétg
Theory where k/Rstands for theurvatureof space. The simple derivation of this formulanfrthe Classi-
cal Gravitation Law (with elementary mathematiosgs very unexpected. In the controversy, whether th
mathematically cumbersome four-dimensional spaue-tgeometry might be a mere fiction, this result
should be “impossible”, consequently this was argjrargument against the General Theory.

According to the setup given above the constantok k represents the total eggrlf the measuring unit
for energy is properly defined, the constant cambee |k| = 1 or = 0. Then it is the criterion thoe curva-
ture of space. If k = +1, then the universe mastlosed and finite. If k = 0, then its curvatis zero, the
space is planar (Euclidean). If k=-1, themudhiverse is open and expands forever.

When k = 1, the radius, R, of the universe candleutated by using that formula. At the reversimgnp

where v = 0, the radius is BGp (if k=1! The missing c is explaineelow).
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So it turns out that it is possible to derive rigiatic results from the classical law though im&ein’s proof
thisseemed to be “impossible” due to his other assumptiWith the setup of MM, we have obtained rela-
tivistic results from the Classical Theory. As dsnshown, the same setup leads to the advance pétihe-
lion. In the context of this essay the questiosesi Can these relativistic results also be annaggti for
Energy-conserving Gravitation? It can. We must augid some errors of the past and examine theeimpl
mentation of energy conservation in its full consmtge. First we have to remember that the basicrass
tion of MM is energy conservation. This is identiedth the assumption of Energy-Conserving Graidtat
and it can be expressed by the same setup:

(6.4) Kinetic Energy + Potential Energy = Total Energgonstant.

Where is the difference? According Milne and McCrea the unity mass (m = 1) is part of the cosmic
masses, as such it is composed of two parts: 1) gart is kinetic energy, which has been transfemto
the mass from outside by an initial momentum atBige Bang, and (2) the other partpstential energy
(GMm/R) as a function of its distance, R, from temter of gravity.

On the other handEnergy-conservirg_Gravitation asserts that thetal energyis theintrinsic energyof the
masses Ma@mc. There is no outside, no energy outside, andrttimsic energy itself cannot be zero. The
velocity, v, is not the speed ekpansionof the universe, not the result of a hypothetroaimentum called
Big Bang, it can only be the velocity a mass olgtaitnenfalling from R=c (where the sign of v was oppo-
site), and the kinetic energy can onlysupplied by thewn intrinsic energy, nfc of themass itselfHow-
ever therate of converting a mass into kinetic energy depemddistance, R, and the cosmic masses, M. An
initial externalenergy for pushing the masses apart does not exist

MM calculation leads to correct relativistic resultom the assumption ehergy conservatiorHowever, in
spite of this correct assumption, they could netaver Gravitation with Energy Conservation becdheg
started their calculations axpansion If only effects ofoutsidedirected movements are considered, then
inconsistencies correlated with the singularitiearrthecentercould not be revealed because, when moving
in outside direction, no singularities occur. Ieyhhad calculated the reverse of expangioiapsingmasses
approach the center), then they would not haveddid come across the relativistic law of gravitatilf the
mass falls from the turning point (the point ofeesion, v = 0), then, due tenergy conservatigrihe kinetic
energy, mé/2, becomes gradually extracted from?midowever v is not known, hence the decrease of m

cannot be calculated with the formula/in-v?/c*. Only when m falls from R = (the opposite of expan-
sion), then v can bealculatedto be a function of R. It decreases with the faet® — the gravitation law.

This can be demonstrated easily by means of thaular used by MM if we begin with the setup of
Equ.(6.1) m&—2GMm/R = Xtotal energy = k

The total energy of the falling mass is“mEhis replaces;kand we obtain nfv- 2GMm/R = 2mt
After inserting 4iR°p/3 for M and dividing by Rand by mé we obtain

v: _8nGp kg L ) v: _8nGp 2
T al— that is with k= 2m¢: =.

PR? x? R
For the radius of the turning point, where v = @ye obtain

(6.5)

2 2
s or R =i x .
V2| 8nGp

That radius is identical with Equ.(3.58) except foe factor]/\/ﬁ. But such a factor has been expected
because in the formula assumed we introduced kietd potential energies by their classic expressio
MM did not assume that the intrinsic energy,’muf the masses is a possible source for the kimetergy
when acquiring the initial velocity, v. Hence, thdgfined “twice the total energy” not by 2fmbut by

k, = mc, so the facton/ V2 does not appear. [With the precise expressiansrietic andpotential energy,
that is mé(1-e*®) and mée?R respectively, the distance, R, cannot be calctlattough the sum is g

In any case, the calculated radius is identicaththiat based on Energy-Conserving Gravitation witeise
defined differently, namely by the distance at vishicaximum gravitation occurs.

2 _
(6.6) e
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&:2
T 8nGp
This agrees with the radius we obtained with Enemyserving Gravitation [see Equ.(3.58), Page 38]
Nevertheless, here we have defined this radiuerdifitly, that is for v = 0.

2
c;/RZ = 8;(:32[3 —% if we write k,for
If v # 0, then we obtain

k, _8nG v
67 FTe er
If, in an expanding universe, v increagesportionalto R according to Hubble’s Law, then the teritiR¢ is

constant. For instance, a galaxy receding with éwilce velocity will reach twice the distance if the

HubbleConstantH = v/Rremains unchanged. With this we can write (if veéiree ¢ = 1) the

8nGp
3

Equ.(6.5) can be written in the following form: Théf k, = 1 and v = 0, we obtain: R?

1
mc?

(k = ky/mc?) (Einstein often defines all the unitstisat c = 1.)

(6.8) Equation of Einstein % = -H? +% (which he obtained by an entirely different thgory
However | have added Einstein’s famous “Cosmoldgi@anstant”,A/3, making allowance for a possible
decreaseof the Hubble Constant, —H, in the course of espan(orincreasewhen/A< 0). Because Einstein
derived this equation by integration, he could lgdsiroduce/\/3 as an integration constant. Later, he con-
sidered this constant to be his greatest errortdalgy some cosmologists, unhappy with the Graorat
Law, returned to that constant and even calledltiliant idea (Milne). Why? Their arguments aifiéhe
customary theory explains neither the steady-statelition of the universe nor its expansion; mosgpv
additional hypotheses are needed for eliminationestconsistencies with energy conservation, aedeth
was the looming threat of stars older than theense. This he tried to banish by the cosmologicabtant.

However, the setup of MM turns out to be contramtictin itself. The Big Bang requires energy to pdav

the masses with initial velocities and momenturrergm is required also for gravitation. If energycn-
served as assumed by MM, then that energy must origisateewhere. The mass of that energy belongs to
the mass of the universe, because “universe” erabragerything: Since the universe has no "outdide"
energy required cannot be imported. If there iserternal energy source, then the total energy lothal
masses of the universe must be identical withritsnisic energy(M+m)tof its own masses. However,
which partof the gravitational mass supplies the initial kinenergy? Because there cannot be two classes
of mass, the “propertied” and “working” classesgithfunction must be distributed symmetrically. §hi
means that the accelerating mass must supply itskavetic energy. The mass exists as such only vaen

is not zero. Therefore, if the total energy, ik m¢ in the formula presumed by MM, then that formwms

out to be the Law of Gravitation with EiggrConservation

Because the universe has been assumed to be a,dpieecenter and rim adistinguishedpoints. This does
not contradict the principle of relativity becausgist attributes to each obsery@s own universe, his own
world. “Observation” implies to center the world arouhe observer. The “privilege” of the center post i
just to be the center relativ itgelf, that is:the world observed from that pait that senseeachpoint is the
center of all other masses, which are the “rim”ethier they are near or remote. An analogydierent
observers looking at theamerainbow. Each observer sees himself sitting pedciand inescapably in the
rainbow's center, which is an exact circle, thoagbh observer sees its rainbow from different lonat

According to energy-conserving gravitation, Eq)&nd (6.4) have not been obtainediiggrationfrom
the start condition of the Big Bang (hence themoisndefinite constant). On the contrary, the ¢igna have
beenderivedby differentiationof the defined energy function. Moreover, ther@egher a starting velocity
of expansionv, nor a mechanism postulated for preventinguthigerse from collapsing. So the constatts
andA in Einstein’s equatiof6.8) are zero and the formula for the radius ef dhiverse becomes identical
with Equ.(3.58) (Page 38) as derived with energyseovation.

However, the factor’in the equations must be explained. Implicitlye flactor € is also present in Ein-
stein’s equation (6.8), because k replacgs. IS0 we have k =,k = k/m = mé/m = & (see above).
Equ.(6.8) corresponds with Equ.(3.58) fig shifted to the other side of the equation. Thefusing variety

of constants is the result of different definitiarfsc and m by the authors of relativistic pap&#en ¢ and

m are defined to be = 1 in order to makedppearanceof the formulas more “elegant”.
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So we must be careful when comparing the formutasause by defining ¢ = 1, Einstein often uses an
unconventional measuring system. Then the factis concealed within the number 1. Of course, we ca
say that Einstein just uses another unit fogthni.e. 300,000 km instead otfn, and this is only a division
by the constant velocity, c, of light. This howewbianges the entire measuring system. It giveg stétus

of a fundamental unit and precludes the use of snurat for length. Consider Equ.(5.2f=, E2 + ¢F
(P. 66). It seems that for ¢ = 1, the dimensiothefmomentum P and of energy E would be the sawerya

2
common fallacy. In reality, we obtained the quanBtfrom cP by division by c. In the resu%,: 5§+ P,
c

all energies, E, are replaced by fictitious quégijt E/c, having the dimension of momentum. eéaah
energy (olits mas} appears replaced by an equivalent abstract mame#t momentum is not an entity in it
self, it must beapplied— applied to what? It can only be applied uponassnnot applied to nothing. How
will anything come into existence just by "applylAgeven Baron v. Minchhausen was a more realistic
physicist when he pulled himself out of the swarggh®e hair. Not only have the masses to catapalinth
selves apart, they must evenreate themselvdsy such a miracle. That is the one possibility. dtieer is that

we must be careful when we use such an unusualumegsystem in which ¢ = 1, and “length” is noden

a fundamental quantity: it is not sufficient to @&sthe reader by a marginal comment, that repgiaciby

v/c would restore the original system, sim@chquantity in the formula must be transformed frdra bne
system (cgs) into the other, or vice versa.

(1) How velocity is applicable as a fundamental suegg unit (when regarding the special additiceotiem
of velocities), that has to be proved,;

(2) it must also be shown, how the new fundamenqiahtities insertedan be defineé@mpirically.

If c=1, then the sunf: + P?, appearing in Equ.(5.2), does not make senseitlitierent dimensions of
the two terms added are not transformed accordprgcse definded instruction.

Certainly, Einstein had the correct transformatiomind when translating the result into convengigphys-
ics, but it remains up to the reader to deciphemtieasuring system for each term in a formula,railse a
dialog will be an illusion. Whenever a physical gtity is used, e.g. “Force” or “Energy”, the argurhe
arises how these quantities are defined in thdivisiac terminology. If “force” is defined as “engy trans-
port along a path of one unit of length”, then éogical discussion is impossible if “energy” does norre-
late with arelativistic quantity or when energy is added to momentum.\&oyéhing leads to a question of
faith when the arguments are based a) on diffetefihitions and b) the arguments are refuted becaus
compatible with “the current state of science”,uqmed by each party having a different religion.

It should be added that later (1948), Edward Anlipublished a theory in which the universe is i o

be a cloud of galaxies and that it expands at nehd velocity of light. According to his calculati, the

density of the galaxies increases limitlessly whiea distance increases, whereas the gravitatiotineof
masses upon the inner masses remains finite. Inafltry to explain his ideas here; | only wantdemon-

strate that the concept of expansion of the unévesrénconsistant with energy-conserving gravitatio

Had Milne considered the inverse procedure, that ollapsing universe starting witHimited mass, then
certainly he would have discovered the Energy-cosg Gravitational Law, because, implicitly, htsebry
containsthe transformation of the falling mag#o kinetic energy. Then, for R = 0, he would daealized
that the gravitational mass disappears. When regdRi= 0, then the velocity, v, would be c.

If however only expansion is considered, then westndefine annitial condition Next, we have to proceed
by integrating over time and space. But we cantaot with an initial cosmic mass m = 0, because tnis
nothing. In order to make a calculation possiblén®had to start with a mass > 0, but then thegral
would diverge, hence Milne obtained infinite massken the distance approaches the “rim” of the ense.
Nevertheless, he was correct when he realized gpsrhas the first scientist) the very important thet
gravitation is subject to Special Relativity andttoeffects.

As far as | know, it has never been realized thatderivation of relativistic results from the dasl theory
by Milne and McCrea reveals an inconsistency inrthrathematical logic. According to classical gtavi
tion, planets can move only on elliptical orbits.contrast, MM obtainetbsetteshaped orbits, though they
have used only the classical law. In a rosetteeshapbit is the perihelion advancing!
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Such a mathematical inconsistency allows only amelusion: the implementation of Energy Conservatio
by MM must havdaransformedthe Classical Law into a different theory. ThisMewer is difficult to recog-
nize on the formulas, at least not on those predebly most of the sharp-witted mathematicians. Binendi-
las used are horribly abstract. It seems thathi#wg involved their minds in a sophisticated cydfere they
have lost the thread for 63 years. If we are clilgbdown the ladder of abstract mathematics to hupean
ings — which do not think with formulas, but withetbrain — then we will return to the realmneéasurable
guantities. Then we may state:

(1) Newton and Einstein have assumed that the spaceimexhaustible reservoir of energy.
(2) In contrast, MM assumeghergy conservation and this modifies Newton’s Law in its foundagon

Until 1905, it was unthinkable that the “potential’Newton’s Law was not inherently a quality obsp or
the“field”. Even today it is difficult to present a measurenikittshows that the “potential” is the very mass
itself. It is less difficult to stick aloft in agid position then to defend a challenged opinioa @ialog.

If MM had just suspected that the Classical Lawlddwe transformed into another theory, then they ha
probably discovered the “other theory”, becauser@dn€onservation allows only an unambiguous sotutio

My own professors never had any doubt that thesitlasLaw of Gravitation is not consistent with Eme
Conservation. All the more | was surprised when yngears later | was sharply criticized by an otpieg-
fessor for the statement that the relativistio/gr@onal law violates the Principle of Energy Censtion:

“It sounds somewhat strang#nen, in a paper which claims to criticize the Tityeof Relativity fundamen-
tally, not a single equation of the theory appedisat may be a strong indication that the relatyvambi-
tious mathematical structure of Einstein's equasidras not been understobddy reply: If you expect a
criticism of the mathematical structure of Einsequations, then you miss the essential poimhypaper.
There exists no criticism of Einstein or his“ambits mathematics”. Critic is hot my intention. listpaper |
am concerned witlassumptionsnade_beforenathematics can be applied. Mathematical correstiethe
pre-condition for any physical theory — includingh&ein’s Equation — but that is not the cruciainpdor
correctness in my physical argumentation. It is aBsumptionwhich is crucial. Einstein’s equations are
mathematically correcthowever they make sense oifljhis assumptionagree with reality, especially the
assumption that the field supplies the gravitati®@r@ergy. Such an energy supplying field has besn d
proved by a measurement suggested by Einstein Hiarset was first performed in 1971 by the clock ex-
periment of Hafele and Keating's (see Page 1).

A measurement cannot be invalidated by applyingntbst consistent mathematical logic if the assuwsnption-
tradicts that very measurement. If the result dugsagree with the measurement, then one mustigoeake
correctness of thimeory— in this case: are the assumptions correct ugochwihe theory is based?

The objective of this essay is to disclose the mpsions of the measurements and its consequences. H
ever, without any additional hypotheses, it revealsn more, that is:

We are confronted with two contradictory statements

(1) Planetary orbits must be ellipses (the mathiealaconsequence of Classical Gravitation).
(2) MM drew just the opposite conclusion from tlaeng law: The planetary orbits apsetteshaped.

If a mathematician is faced with such a contradicthen all his alarm bells should ring — but tignd. For

63 years, two contradictory results from one amdslime law have not disturbed the physicists. Gainbie
justified with the critic's claim "I had not undéosdthe relatively ambitious mathematical structureEird-
stein’s equatiori’® Could it be that the majority of scientists gned silent because they are convinced that
they understand thambitious mathematical structure of Einstein’s adqres? Is that structure of the same
kind as the “Emperor’s New Clothes”? The cleverpwanambitious structurelave the marvelous property
of making them “invisible for those who are eitlstupid or unfit for the office they hold”.
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7. Gravitation — Generalized Perspective

Sitting at the window, you look along a straigh&doskirted by houses. In the perspective the silkswa
gutters and facades with their parallel lines ameverging to the vanishing point. Parallel linestjdo not
appear to be parallel. Moreover, distant housesapgmaller than near ones. Is this distorted spadeaps
not Euclidean? But you don’t have any such doutis: know that the distortion is just the resultyofur
reference point. However, theagent any reference points from which these lines will sgamnallel. Are
parallel lines an illusion? Yoknowthe linesare parallel, youknowthe space isot distorted. Really? You
know this to be true in an abstract sensdHteoreticalreasons, and the theory is reliable because ibéas
confirmed by long experience.

Why does the world appear distorted? You have atapation. The cause is thectilinear propagation of
light in empty space. From this the theory of the patbpehas been deduced. It explains why a visitb

a short time ago was full-sized, — now, when sdeough the window whilst departing — looks much
smaller. He appears reduced by exactly the sareeasathe houses he passes. You would be rightiitgg:
"Human beings shrink (contract) as the distanceeig®es.” You can even calculate the rate of cditrac
Of course, you would add, in reality it is not atraction because, if you follow the visitor andaseres his
size, no change will be detected. However, whas dbat measurement mean if your measuring deviee, t
gauge, contracts at the same rate? Are far-awayhumings smaller, or not? Actually, when the gasge
subjected to the same contraction, no simple meg¢heds to answer this question. Hence, you cakmotv
the absolutesize of human beings or physical objects, youardy judge the objects you seerelation to
your own measuring units, and that, of coursevisys the view from your location. If a distortiaffects
only the image you see of a remote object but dmgseffect the locatelationship of the objects, then
Euclidean geometry is confirmed.

If you are in a rapidly moving vehicle, then anethederstandable distortion occurs due to lthéted
velocity of light. What will you see from this vetté? Thelimited velocity of light changes the appearance
of the world: the houses in the street must loakrteimed because length is defined by the tramsi of
light. for covering the distances frodifferentmeasuring points to the observer. The light néeas in both
directions due to the movement whilst the lighvéda. However, no such length contraction is olesgrv
when each distance is measudaectly at the object by applying a measuring stick. Agthe geometry is
confirmed to be Euclidean. It is independent ofdistorted view from different observation points.

However, length contraction is also determined byiral distortionwhich too is caused by a quality of light,
and this is the strangest of all. It is theariability of the velocity of light regardless of movementb-
server and light source. Difficult to understandsitelated to théime dilatation which applies to a moving
objectviewed by an observer at rest. We may calliihe PerspectiveThis distortion is also relativistic,
since it does not exist for an observer locatethenmoving object itself. So once again, the geoyntetns
out to meet the definition of Euclidean geometry, there is a difference.

Seen by an observer at rest, the rate of a movoek slows down by the same rate as length decsease
However, the invariance of the velocity of lighbduces an additional effect which aamt be deduced from
the source-fredeld in the customary theory: thgravitationally activemassof a bodydecreasesvhen it
approaches the center of gravitati®erspectivedoes not only effect length, It effects alsassandtime
This leads to a generalization of Euclidean geogynétrthe generalized perspective, not only palréites
converge to a vanishing point, two other parameapmoach also to zero: length and clock rate,d-tla@
massat the same rate as shown in Chapt.1.3. This makesics invariable, that is, independent of lawati
and time, a characteristic feature@dneral Relativity. This is the Lorentz Invariancé could be called the
Generalized Parallel Axiom

Einstein recognized a new realm of thinking, bwinzall gap was left without a bridge to reach it. s
convinced that modern mathematics could providselidge by the Potential Thgarf Classical Physics.
The tempting but misleading idea of the Potentladry was the postulate that a central foreesthave its
energy sourcén the field Even for many astronomers of today it seems tevdent that no alternative to a
field energy can be imagined. Can we find an opérded scientist who is ready to discuss the ope®sit

Even Einstein was hypnotized of the classical Ratefheory when he assumed the field as the ooty c
ceivable source of energy. Although it was he hifnsho had discovered the alternative, he continhisd
search for the best mathematical theory like tha wlao puts on his glasses in order to find therstelad of
trusting the alternative he already had, he radietheories about central forces developed by thst gifted
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mathematicians (though in their theories the Pplecof Energy Conservation is violated). While intiag
obscure and exotic energy sources for the kinet@gy of free fall, th&knownenergy, mg of the falling
mass itself, visible for everyone, remained unrmstidHave you ever heard thatmeight be the source? Of
course, the classical Potential Theory could ntitgate the identity E mc®. Many scientists had the quali-
fication for checking whether raenight be the source of the gavitational energgt the idea did not occur
to them. Nobody expected thaphysicaltheorem, even if it is the equivalence of mass emergy, could
disprove the “obviousiathematicalogic that the kinetic energy of free fall musigimate in the space.ls it
possible that a dependency of mass on distancaéat been imagined? | remember my own surpris&whe
| obtained some results of the General Relativist py introducing Energy Conservation into the seasof
Newton’s Law of Gravitation! For me, just as fol ather physicists, this was the last | expectastF did
not believe the results and suspected myself go\betim of my own miscalculations.

Of course, the physical community of today canrifuird to be as slow as | was. However if it is reead
that the falling mass itsethay bethe source of the kinetic energy, than no sergmisntist can ignore that
this option must be investigated.

After having realized that gravitation becomes tsirat with energy conservation simply by acceptimg
identity E = mé, then it is difficult to understand why the oppiegiand disproved)ypothesishas beempre-
ferred, that is: the source of kinetic energy wduddthe space and not tkreownintrinsic energy,

Not until recent times some physists realized (¢fiodo not take into account), that the intrinsiergg, mé,

of a mass decreases precisely by the same amoimnaeuires kinetic fall energy. This is a fundanta
principle of physics, explained in many text bodkss also true for any kind of binding energyan atomic
nucleus of a chemical compound, shown byMBrcus Chown in his recommendable essay "Thedita
Furnacg, 1999 Page 80-8pand (2)Harald Lesch in his TV-serie BR "Alpha-Centatlr2oos, 4, 13The autors
accept the mass as the source of the gravitatfahanergy, but without being aware of the disastr ef-
fects of this relativistic principle upon their owstandard theories" (hence Big Bang and Black sloée
mained omnipresent spectre in Lesch's TV-serieyeadly years prior to Einstein the ingenious
visionaryLudwig Boltzmann has recognized that the decrease of mass by #rgyeaf free fall is one of
the basic principles of physics (1896, see insefPage 83).

Essential is the consequence: a mass can neveragdle into a Black Hole, because by falling the mass
transforms itself completely into kinetic energy. Knetic energy can be radiated.

As already Page 69 explained, the followingxiomatic equationwith two energy sources, and E(R)
have been postulated for implementing Special Réhainto General Relativity Theory:

Equ.(5.7) E=/CP+ E+ ExR) + (§~ E,) = const. (m=m).

With these postulates the field was endowed with hwpothetical (almost mystical) sourceg{R) and

(E—~ Ey) in order toadaptthe formulato the Classical Potential Theory. In the CladsRatential Theory
energy conservation was not conceivable becausenigy-mass equivalencg £m,c® was not known at
this time. Today however, physics is not conceigablwe ignore the relativistic source n@hough this
source is a gigantic reservoir, its capacityristied to be ? in the formula.

It must be emphasized that angri@ase or d@ease of energy existaly relative that is, for observation
from a mass at redstlence it is zero if the observer is located uffnmoving mass itself, where v = 0. As-
tronauts inside a free-falling space vehicle wibt notice a conversion of their own mass into theekin
energy of free fall. However, an observer sittinghie gravitational center can measure the enedggcted
from the collapsing (falling) mass. If that “obsenat rest” tries to verify the change of the fajlimass due
to that energy conversion, then he can measurng irdking, that is slowing down the velocity ofdréall
and extract the kinetic energy from the falling sdy converting it into heat, which can be measured
However no kinetic energy appears if the observdodated (fixed) upon the falling mass. (Of couere
ergy can be imported from a source outside, e\geiheat the mass, but that would alter the straatithe
falling mass.) The situation is the same as ibisaf passenger in a moving train who will not neti@aving
kinetic energy because it is a measurable quaotily for an observer “at rest” outside the movingjrt.
What is an “observer at rest”? It can be an obsarvanother train or standing on the ground. Faarheob-
server having a differemelative velocity, the kinetic energy (and madsihe samebody is_differentand an
energy increasdoes appear only by accelerating it to a relatietoeity.
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Of course, if the observer is upon the central niass he can gather information about the fallirassnby
measurements, for instance, of the Doppler shithefspectrum if the light if its source is locatd the
falling mass. He can also measure the time Ditatafdf the calibration frequency of the frequenagten —
defining the gate time for counting the number yiles). The Relativity Principle is valid in any ssa(for
instance, the mass of a person in a moving triie)ates that the mass doest change for an observer mov-
ing with the mass (v = 0), but it changes for an obsenarimg relative to the mass. A mass appears to be
different for different observers, but it is conmdtfor an observer moving with the same velocity.

Originally, Euclidean geometry was defined by canstlistances between parallel lines. Now thandesn

is generalized by applying the concept “parallel’'bbth variables, to the mass as well as to tirtervals.
For an observer movingith the mass, both — the mass and the time intervate €onstant, that is “paral-
lel”, however in the view of an other observer bath changing by the same factor.

The "standard" interpretation of General Relatigitgtes, that the source of the fall-energy is'space"”, but
this is inconsistent not only with energy consdpratout also with a general principle of physicsiahh
states: A physical system tends to assuméthae of Least Enegy, that is the “most stable state” possible.
This principle accounts for the stability of chealicompounds. For instance, 2 hydrogen atoms and/-1
gen atom combine to water,®L The water atom has less energy (mass) therutheot the three solitary
atoms. Hence, when the molecules combine then nsmem excess energy which is released as heat.
Inversely, the atoms can beparatednly when the emitted energy is restored. Anotihgtiance is the radia-
tion an atom emanate when it falls from excitedto a lower energy level. As for any binding enetigy
same principle is workindor gravitational movements: Due to energy cong@mathe intrinsic energy
(= m&) of a falling mass decreases by exactly thatyhith transformes into kinetic energy. Kinetic ayyer
is external energy. As such it can transform itdiation. According to Boltzmann this is true faryskind

of atomic force acting between atoms. However m ¢lroneous standard interpretation of gravitatien
opposite has been assumed, though being incompatitth the fundamental principles of physics: If it
would be possible that a mass can fall without aomsg its mass, then its kinetic energy shouldease
limitless. This contradicts Energy Conservation enthe opposite to the “most stable state”, it lddee the
most unstable state and can not be true. Now tlre pniaciples of General Relativity have been disad.

8. Gravitational Waves Discovered?

When impressed by the results deduced from Graoitatith Energy Conservation, we should not forttpet
following question: DaoGravitational Waves exist? In any case, when photons are emitted ¢nengy is
emitted. The equivalent mass of the photons mustrexgravitation. Ljht is a special type of electrogna
netic waves It would be strange if two kinds of gravitationahves would exist, the first being light, the
second another kind of wave. According to all knostaservations, the wholdnetic energy is supplied by
the the inner energy of the falling mass, nothiggabhypothetical "energy of the field”. The fielsl mot a
source of energy, it controls only the rate of dypput does not even transmit it. “Attraction”rslative. It
can only be defined relative to a reference pdhm, observer. If the observer is located upon tral
mass, then (for him) the gravitationally attractogntral mass is at rest and remains unaffectedeMer the
observer can interchange the locations. He cangeh&nom thecentral masdo thefalling mass Only a
charge of the relative velocity — by acceleration, régtion or collision of the masses — determinesreshe
and how much kinetic ergy will be releasedIf masses are colliding then energy transfer wagur until
the central region is reached, for instance byofusif atoms in the sun or by extraction of kinetiergy
from moving water. In short: no indication exidtat a field can produce gravitational waves.

The discovery of "gravitational waves" was sometimeported, e.g. by observations of J. H. Taylar Rn

A. Hulse et al, of the Pulsar PSR1913+16 [“Pulsav¢H. Freemann & Comp. 1973pektrum der Wissen-
schaft 12/1981 and 12/1993 (Nobel prize)]. The reporates to the rare case of a Pulsar in a
narrow binary star system. From the Doppler sHifthe radio frequency and the period of pulsatithre,
authors were able to calculate very accuratelyptrameters of the two orbits. Due to the enormonsen-
tration of the masses within the small dimensionthed orbits relativistic effects are very pronouhce
One of these effects is an observable decreaseedairbit's diameter, indicated by a continuous ease of
the orbit’s period. The authors pointed out thathsa decrease can be explained by an energy l@ssodu
"gravitational waves". The discrepancy betweenhaod measurement was only 0.3% within 20 years.
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Without commenting this calculation, | will direttie attention to the fact that Gravitation with EjyeCon-
servation leads also to a change of the orbit'sndtar. It is well known that the diameter of théibde-
creases only by extracting kinetic energy fromplamet's orbital movement (the effect is used leygpace
shuttle for landing). When calculating the Gravitatwith Energy Conservation, we would obtain agoin
rect result if we would base it on the simple agstion of a collapsing central mass where the emgrgi
kinetic energy were transformed into heat and tadial hat would cause amcreaseof the orbit's diameter.

In order to discuss the observeecreaseof the diameter we must carefully follow the LafvG@ravitation
with Energy Conservation. The energy of free falistnbe subtracted from the falling mass. The dsere&
the orbit’s diameter indicates a decrease in thetld energy of the orbiting mass. According toftirenulas
of Einstein, the loss of energy can be explainegayitational waves emerging from such a congtetia
however that is just a possibility and doesn’t egel effects other than hypothetical gravitationaves, for
instance: radiation of electromagnetic waves cedith the central mass. Even an increase of theaten
mass by a mass transfer from the orbit into théraemass cannot be excluded. The measured spbl o
indicates an increase in the relation of centradsra orbiting mass, whatever its cause may be k@uowvl-
edge about all possible causes is limited. Morecwenathematical examination is difficult becausmes
neglected effects in the derivation of Equ.(3.3#)the relativistic orbits can not be neglectedinystem
with such an enormous mass concentration. Thedbesergy due to tides and other effects can hadrdly
estimated. Most likely, no closed solution of th#fedential equation exists. Perhaps some readehief
paper will find an approximate solution explainihgt pulsar.

In the customary theory, an energy-producing vacbhambeen postulated, but that would require anegnt
unknown kind of physics. Witproper guantum effects (or other), such a vacuum should function as an
energy reservoir. | cannot comment on ideas ofKkimd because | cannot accept such arguments ag bei
sufficiently conclusive for sacrificing a principlghich is so fundamental as energy conservatiorthatr
new theories of gravitation have to be invented.

9. Future and Age of the Universe

The hypothesis of a Big Bang is disproved, howdiverquestion remains: Does the universe changenas t
passes? Will the universe always look the same&riglét may contracting, but if the units of dtliet funda-
mental physical quantities are “contracting” by Hame factor in such a way that the physical |samsain
unaffected, then the universe can (but must no¢ssaeily) maintain its present structure forevéusl the
guestion of its “beginning” or of its “purpose” s its importance. Then the answer is life itsgHich as
such, is a revelation due to its obvious existeieeh living being is “co-creator of the universeach liv-
ing being gives it a “purpose”.

These considerations may raise another questiae ifefer to the problem that we do not have thetéat
idea "what a mass is". The only thing we know abbouass” is its ability to effect another mass, dimr
identifying itself and the existence of other masg&ur own existence is a secret, but it is a taath living
being is a mass. Mass is not explainable, all wenkis: life cannot be separated from mass. Why?tary
imagine a worldvithoutany living being — a being which can be awaremftilaing. If no being exists which
can be aware of itself or of anything else, therthee you nor your awareness exists. What is titergyn
for “existence” if no kind of awareness exists?sTineans: Life is precluded. Is “bginlead” possible? Is
“being dead” a possible category of "being"?

Whether life on earth has been imported from sonegevklse or has developed from “dead matter” isna ¢
troversy between metaphysicists who are convincatithey know what “matter” or “dead matter” is.
However, the logic may be the oppositgatteris not the “material” out of which living beingewklop, but
the inverse may be the cadiée is the “material” for matter. Of course, livingganisms can be defined as
the opposite of chaos; however, is this not algaality of “matter” and even of “being dead”?

Cosmology can be thought as a forum for new thepf@ example the theory that gravitation can reve
the Law of Entropy (see Chap. 1.8 on P. XBalaxies are not only birth places for stars, they are also
gigantic “machines” forecyclingthe stars and their planets. The planets may lf@av/&®n board”, but they
must pay for it if they fall (with their suns) tovehthe galactic center where they may transform prtmor-

dial material for new stars and planets, placesiéw generations of life.
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May be that the universe isany times oldethan is normally assumed. If no limit exists far déige, then the
problem of “stars which seem to be older than thizarse" disappears. It is immaterial because theg
have sufficient time to reach a state similar ®irtbresent state. By gathering intergalactic nigténom the
enormous space around a galaxy, the accretiorirmbpitial matter becomes concentrated in the distagh
galaxy. Inside these disk, many small accretiorksdisould form and evolve into planetary systems.
"Friction" (mutual interaction) between those snulidlks in their fringes may act like a brake, slogvidown
their orbits. Whilst their masses are spiralingdoivthe galactic center their constant angular nmounme is
transferred into the outer fringes of each galsMy.may summarize:

1. There was no Big Bang (see Page 2), heheee is no indication of a limited ae of the universe
Up to now, an age has been "calculated" by a sigatéapretation of thédubble Constant

With relativistic logic, we must abandon the idéalosolute units of length, time, and mass.

3. Only if the relativity theory where ndtue then we could conclude that the world hadrgetefrom a
Big Bang at a timeT,, and an expansion velocity, This is just a an interpretation of the red shift
If Ry is the distance of a galaxy to us, then we gét thils assumption
v =Ry/T,= HRy. H =Vv/IRy = 1/T,, calculated from the distanéeand the escape velociky
(R caluclated from the luminosity of "standard" staf& known galaxy, and, due¥pa Doppler-shift occujs

4. If we would assume a Big Bang at the tifig= 1/H then we get in conflict with the Special Relajvit
Theory. In the chapters 1 and 2 we have provedth# Special Rel. Theory is true then the average
structure of the universe at the timghks been the same as it is today. As long asntpihdicates that
the age of the universe is limited, an astronone&dmot to be afraid if he discovers a star “ottlan
the universe”.

10. Approximate Equation for Gravitation

Fig. 3.1on Page 21 shows a dotted curve which approxintiesgy-conserving Gravitation by shifting the
graph (Fig.1.6, P.6) of Newton's Law by a/2 to tbf, that is, by substituting R+a/2 for R. Thisnghates
the singularity because the maximum force remanitefeven when R = 0. If we extend'Bin an exponen-
tial series, we obtain a formula which reveals thataccuracy of the approximation is ¥z the se¢end:

eR_ 1 _ 1 o1
R? R%® R{1+d R+ & 2R+-- ) (R+4d2)?

With this, we obtain approximately:

K DGLmZ, (no singularity because®R0. Kpacat R = 0). Integrated from a/2 to R:
(R+a/2)
_ (R _ GMm _GMm R-d2_, -

Epot = L/ZKdR—L/Z(RJra/Zde— n RigoCMiRigy (R2a/2)

Note 1 to the Pges 3, 19 and 98
If the Photon had a gravitational field whose véjocy,, becomes added to to the velosity of ligit.c= c,

11 cgrav /clight -

CIight t cgrav
& = Ylight -

g = Cign
1% CignCqray /€° O

(Cgrav= Ciicht = C), then the addition theorem must be applig
grav 11 cgrav /clight

This means: A ,Field of the Photboan neither hurry ahead tpeoton nor remain behind. It sticks to the photen b
cause nothing can be added to the velocity of kgiat nothing subtracted from it.
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11. Assumptions in Current Publictions

The following quotations are examples. Comparatierpretations can be found in almost any textbook and in many
other texts. They represent the current statusdérstanding, that is: the gravitational energy @giality of thefield or
vacuum As already shown, such concepts do not agree thétresults of Hafele und Keating’'s Clock Experite
(predicted by Einstein), and not with Boltzmannési. The idea of field energy could easily be, baswot recognized
as an error. As far as | know, until recently isht been realized that the field does not prowgidye energy. If Ein-
stein’s theorem E = Mds taken into account, then — in a gravitatiomeltf— time dilatation as well as the gravitational
Doppler shiftrule out thefield or vacuumas a source of gravitational energy.

A correct ‘interpretation of the red shift in a static gravitational field” | found in February 2000 in the
Am. J. Phys. 68 (2), © 2000 American AssociatiofPb¥sics Teachers. This article is an exception.

The authors are L. B. Okun and K. G. Selivanov @THoscow, 117218 Russia) and V. L. Telegdi

(EP Division, Cern, CH 1211 Geneva 23, Switzerlaiitie common interpretations are different, e.g.:

1. Albert Einstein, “Grundziige der Relativitatstheaie”, Akad.-Verl 7058 ES 18 B1, Pergamon, Vieweg:
My translation: “It must be considered that apastf the energy density of matter, there must akst an
energy density of the gravitational field. Hendegere can be no question of a conserving principte f
energy (or momentum) ohatter alon€’ (Emphasized with italics by Einstein; see explamatin Pages 1618).

2. W. Rindler / “Essential Relativity”, 2™ edition, 1979, Spriger, Page 83

“One kind of energy that doe®t contribute to mass igotentialenergy of position. In classical mechanics, a
particle moving in an electromagnetic (or gravidagl) field is often said to possess potential gy)eso that
the sum of its kinetic and potential energies remaionstant. This is a useful “book-keeping” deyvimat
energy conservation can also be satisfied by aepitiefield with an energy loss equal to the kinetic energy
gained by the patrticle. In relativity there are goeasons for adopting the second alternative gindioe first
can be used as an occasional shortcut: the “readition of any part of the energy is no longer aent®n-
vention, since energy — as mass — gravitates.”

[Here, an exception to rhds postulated, may be in order to avoid inconsisgewith Energy Conservation. This
seemed possible due to the belief that the “fielolild obtain the non-existent potential energy tgbiting” the vac-
uum. That idea has been adopted by some non-péigsini order to exploit “space energy”. They eviine to have
already built this new kind gferpetuum mobileand they assert that it does function. The qoesgmains: why in the
millions of years of biological evolution has naurot used this simple idea?]

3. N. Straumann “General Relativity and Relativistc Astrophysics”, 2" Print, 1991, Spriger, Pae 146

“In Special Relativity, the conservation laws foreegy and momentum of a closed system are a coasegu
of the invariance with respect to translation imdiand space. In general, translations are not gyimm
transformations of a Lorentz manifold and for tdason a general conservation law for energy andene
tum does not exist in General Relativity*. This l@en disturbing to many people, but one will sympve
to get used to this fact. If one tries to find @amérgy-momentum tensor for the gravitational fielsfie is on

the wrong track. This is also clear since the dgadiginal field ;‘B) can be transformed away at any point. If
there is no field, there is no energy and no mouonarit

*[“...for this reason a general conservation law &rergy and momentum does not exist”. Note by Rls is not
true: the energy is not in the field (the locatibn} it is in the mass which is falling.]

4. Edward R. Harrison “Kosmologie”, 2" ed., 1984, Darmstadter Blattergea432 (Retranslated)

“The Law of Energy Conservation is a help in altunal sciences except cosmology. In regions naigar
pating in expansion of the universe and (comparid tlve average in the universe) the density i& hige
can prove the flow and interaction of energy invidsious forms and state that it is conserved. Hewén
the universe as a whole, it is not conserved. kel energy decreases in an expanding universamand
creases when the universe collapses. The ansvgeresiions of where the energy in an expanding usave
goes and where it comes from in a collapsing usiés — nowhere, because in this one case, thgyeiser
not conserved.”

5. Only in recent time some authors accept the mas®urce of gravitational energy. See insert page |
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12. Divergence

In order to approach the Classical Theory undentaty conditions, Einstein adopted from that thetbry
concept of a source-free gravitational field ($&ge 16). The boundary conditions are not specified
explicitly. “Source-free” means that the kineticeeyy, Ei,, of free fall emerges from “empty space”, or the
“field”. This is inconsistent with energy consenaat Another consequence of the Potential Theothas

the sum of potential + kinetic energy ,{& Eyn) is constant, as can be seen with any fallingsmélkere-
fore somewhere a source must exist. Nevertheldsstein was following the classical hypothesis of a
source-free field. By merging energy and momentaota a single physical entity, he created a souree-f
field where energy is “not localizable”. So thediseemed to be reconciled with energy conservdtisinby
making its energy absent until it is needed infthim of potential energy.

The mathematical expression of a source is “divezgé Where the divergence is zero, the field & fof

sources. If, however, the energy, 2naf the falling mass is recognized as being thes® then Einstein’s
assumption of zero divergence cannot be maintafgpokoaching the boundary condition, Einstein’simief

tion of divergence must converge into the classzakession of divergence, derived as follows:

From R=4x?+y?+z? we obtain g—s % ?35 % dg—jzé
PR_R-x’/R_1 x* )
x> R> _R R®
OR_ _1_y _3.1_2
PR_ 1.2
z? R R )
FromEqu.(9) K—%ngLm @R follows
d’E ( 2GMm . GMm ) -a/R_GMm[g_ ] ~dR
(12.2) IR =3 R [e9"= R® \R 2| &%
- 2 2 2E
Divergence defined by the Potential Thegr divK—a E 0 E+6 >, €g 0E _ d gL hence
ox?  ay* 0z ox ox
2
0°E _ dE Z[GR dEEP— analogous
ax dR drR 0x?
(12.3) —2 > dEEP— and
dR drR oy?
2
6 E d ( ) +dEE?— Thesumof thatis:
_ 2 2 2 2
(12.4) divk _—{ j +( j [ j }35(?35%;%5) with Equ.(1.9):
Equ. (1‘ 2) = Equ.(.3)&(1.9) =2/R see Equ.(.1)
R3 R R3 R4 '
__(GMm )’ e®R R This iszero only when
(12.5) divk = or=c’m D—Eﬁ :
R? c’m R* R=0o0rR=oworif c=00

(maximum for R = a/4).

Now Einstein’s “boundary conditions in the Classicaw” can be defined. The condition-v0 implies
R - o, which makes no sense. For real distancesR the classical requiremenivK =0 can be met only
when c= according to Equ.(12.5). Howevete is inconsistent with Einstein’s Theory. This mgan

No theory exists which is consistent with itseltegt the Energy-conserving Gravitation Law.
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13. Vector Representation of the Gravitational Fixe

GMm GMmF 2
RZ  ¢R*

With the equatior(3.29) mR -mR¢$?* = - as the first component, the gravitational force

can be expressed as a vector with the cylindricatdinates R¢, z. The mathematical setup is identical to
the setup in classical textbooks, however theiwsét term, 3GMmE/c’R?, must be added:

) m( B F@z) _GMm__,GMmF* | (K hasthe dire-ctionl%I of the component;K
_ 1 ] _ 2 Y 2p4
K :(ki] =| m(Rp +2Rp) | = R 0o © R 1.The relativisticterm,3GMF?/c’R*, is the attractive
k mz 0 force of the kinetic energy due to the transverse
(Classical expressio movement. The term will be calculated below.

2. The two components,kand k (orthogonalto R)are zero because the force of gravitation is arakent
force (=K , or written not as a vector but as boundary caolior the ' component). Integration of thé“2
component,RY + 2R = 0, results inR?$p = F =const.= VR, that is, twice the area swept by the radius R
per unit of time. It is a constant, discovered pler (Law of Equal Areas, explained by Newton).

3. The 3% component,mZ =0, is the condition that the trajectory is in thepFdlane (whenz=0)

orthogonal to the z direction. The equation foisktrue also for the deflection of light by a larmass, but
for light is the rest mass = m = 0, hence the tiemthe attractive force does not exist, GMM#.

However, in this classical setup, the mass, mhéndomponentkis not correct. It must be replaced by its
relativistic equivalence which can be found in the followingywiirst, we know that the classical condition
of a movingconstantmass isR*¢ = F=const= vR, or, multiplied by mmF = mvR. Therein, mv is the mo-
mentum, P, of the movement orthogonal to R, hefitésRhe angular momentum. The law “constant area F
= const.” expresses conservation ofaar momentumBecause this is also true in Special Relativity,
relativistic equivalent can be written directly bging the relativistic mass)...s» = me™®, of the transverse
movement (see “Dependence of Mass on Directi®n24. The result is theelativistic Law of Constant
Area & Law of conservation of angular momentum):

MF = MyansNransR = MEYTRY R = mR%p e™®R = const. The initial mass, m, can be cancelled:

F=R% e =const Its derivative is d—F:(ZRRq) + R+ a.F; &R o

dt
T ] ] . GM
After division by Ré® and becausea = GM/é, we obtain Rém + 2R¢(m * ZR?]

By comparison with the componert e see: in the relativistic equation, the massinnthe second term
(that is the Caoriolis force) must be supplementetidif the mass GMm/R of the potential energy. Taess,
m, is defined as the initial mass (when ) The deviation from the classical equation igexiely small,
nevertheless it is not neglected in the followiatcalation.

According to Energy-conserving Gravitation, the rae of mass will always occur when the distance, R,
changes, independent of whether subsequently therfargy becomes transformed into kinetic energy o
any other form of energy. This means: instead aidexpressed by the velocity, it can be expresseR

according to the equatiq,ﬂ -v¥/ct=e*® or m/,/l— v?/2 = me?®

F _ . . .
F=R%e' ™ =v,,..,Re™, hence V.., = =€ /R With this and because Vv << ¢ folii{gansy We obtain

2

E = mvtzransv - min e /R E kin ftransv — mF e 2a/R
2 2R? c? 2c°R?

The mass mnsy Causesdditional gravitation, but transverse t@.\, and therefore twice as much (true for

any kinetic energy, see P. 17). Because the fa&t®f’~ [ 1, we can use the classical formula for that very

small gravitational potential. We obtain what wel lv@roduced into the formula at the start of thspter:

The mass of this kinetic energynis,_ =

E

-2a/R dE 2
" - GM Ethransv - GMmF% ' from that Kaggiive = pot/transv _ 3GMmF e-2IR o E .
pot/transv R CZR3 dR CZR4 3R

[
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14. Details to Some Functions

Fig 14.1 Thefunctions € R and (1-e*F)

By expansion in a series (with a = GK)/c
D i T TTTTT T e =1-aR + 42R* &/6R*+-
gaR it can be realized that for large R, the function
1-e @R approaches theyperbola a/R
becaus there, the terms with higher power
disappear. If R is small, then the terms a/R
with an exponent of 2 and higher dominate.

0

e
0 2=Rs 4 6 8 R/a

A
1 | 1 GMmM _, & "
KIK 1 \K . R? [ Notice thate™®® almost disappears
e when R is close to 0.
|
1 E :Schyvarzschlld The gravitational force has its maximum at the
| Radius R point of inflection for &R
' : (because it is its derivative).
1 1
0 : ' ——
0 05 1 2 3 R/a
Note to Paye 6: Boltzmann's Law

(- Boltzmann1896, Vorlesungen liber Gastheorie, |.Teil, Vanwlaals / Gase mit zusammengesetzen Molekiilen)
If the attractive force between two masses depenbyson their distance, then energy conservatiostrha true.

Already in the 18 century, about ten years prior to Einstein's SpelzTheoryLudwig Boltzmann proved that for the
potential of any central force the following law stie true, for instance for gravitation:

—E o /E . .
D) n=n.e m/Co = Boltzmann's Law (see Feynman Vorlesungen tber Physik, Bd.1)
no = number of energy-units composing the magatndistancdR,. Eo = classical potential energy at the distaRge= 00
n = energy-units betwedR andRy = Epot Eqo = potential energy at R (at R it is letlsen itis at R=00)

This can be compared with temergy Conserving Gravitation Law (Equ.1.6,but notexm = m, if Ry =0):

(2) m = moe'a/R, hence it must ben =m, ny=m,. For a = GM/€ and Epoyciassica= GMM/R  we get

for the Exponent- & = -EM __GMm__ _ Epotoassicl  Multiplying Equ.(2) by & mc? = mec? €2, and
R ¢ Rmc? E if we insertmc®=E,,, and mqc’=E,, we get Equ.(1)
(©)) E= Eoe_Ep"‘(“'aSS'“‘/E The other way: Multiplyimg andn in Equ.(1) by a unit of

mass (or energy) produces Equ..(2) resp. (3). Baltm used as unit of mak®e _enegy of a monatomic molecule. Equ.
(2) and (3) show, how a magsg, resp. its energ¥, transforms intam resp.E when subjected to a central force. The
transformation is possible in two way#][by changing the number of molecules froagmto n, or [B] by changing the
inner energy of each molecutesuch a way that the equation is obyed. WhenzZBann explained this equation in the
theory of heat he expressed the masses by the nahb@natomic muleculs, that is: not in Newtonawtational mass
units. So in this visionary view the equivalencarass and energy has been anticipated — for #tdifite and implicitly,
long before the Special Relativity Theory was kno®n in Boltzmanns vision a mass can change dithehanging the
number of molcules or by changing its intrinsicalue.

If the number of atoms of a body is constant, iétpe body is a planet, then only its mass camgkalt changes with the
distance to the central mass. This shows once Baltemann's visionary view. Had he discovered #lativity principle
if he had lived longer? | remember a word from hfthis almost regrettable that we must die befine next great dis-
coveries of science are made." He just had towi#titdying a few years.

In any case Boltzmann's Law, together with MaxwElgiations, could lead, in principle, to Speciald®ivity, because
these equation are already relativistic.
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Fig. 14.3 Gravitational acceleration at a distance, R from our viewing point, the earth.

1 Gravitational GARp Equ(3.56) on P. 37 expresses tharavitational
accelerationb, 41Gp._» acceleration b, upon a galaxy at the distanRe The
| (indicating b= anGp Re R acceleration b is caused by all the masses within (
red shift) \ -~ 3 less) the distance®:
R GM _ -Sar%p
! b=—">-e% =GARpe © -
R
A=413 [M = 4R%p/3]
p = density of the universe
o G = gravitational constant
a = GM/é = 4nG R¥p/3¢
Initially, the gravitation increases almost line-
’ . . N arly with R along thestraight line = GARp
| Radius of the UniverseR, DistanceR, from earth u_ntll approx. Ro/3, _Ejﬁ?ause at such “sma
-— . (or tima, prior to present) distances, the faqt(er is close to 1. _
” ’ If, however, the light sources are more distant

! present fime thanRy/3, then the gravitational acceleratibn,

is less (by the value of tilumtted arrow,\iz )than it would be if it followed the straight li@AR p.

The red shift of fossil light is a function ob: On the left of R it is less wherb is less. Advocates of the Big-Bang
hypothesis interpret the red shift as an effeatxgfansion of the universe. If this interpretatiosrgvcorrect and if we
were to observe a light source having a distddgtess tharRy) and ifb remainsproportionalto R — then, if we go
tive to Ry, this is the graph of the function obnstantexpansion). However, ttectual (measured) value df atR<R,
exceeds the linear function by tdeuble arrow@. This meansb is not alinear functionof R. The same applies to the
red shift: it is too large for all objects of less age ataincedR < Ry. This excessive red shift at distances less Ban
has beemisinterpretedas an effect of aimcreasingexpansion velocity of the universe.

So we have to conclude that these measurementstadomfirm an increasing velocity of expansiontwf tiniverse, but
— as a consequence of Energy-Conserving Gravitatitey just reveal theon-linearcharacteristic of the gravitational
accelerationb, when the distanc®, changes, as shown in the graph above.

On the other hand: R exceeds the so-called “radius of the univerge? R,, thenb will no longer increase, it would
decrease when the distance increases (right brangheofurve). The acceleration decreases untilntpastically ap-
proaches zero in spite of the fact that the nurobebsmic objects may increase limitlessly.

This solves an old problem calle@tbers’ Paradox’, stated by Heinrich W. Olbers in 1826, but alsealized long
before by Johannes Kepler and oth¥vsy is the sky dark at night? The common answer runs as follows:

By each increase of the distand®, thenumberof light-emitting sources in the sky per unit oéa inside a solid an-
gle, Q, increases exactly as much as the energy of radigécreases. Hence, in an unlimited space, eachsaould
be bright — but it is dark! Why? The problem seerete solved by thassumption of a B Bang, because, due to
the limited age of the universe, the number ofthgimitting sources is also limited and cannot beeadnfinitely:If we
could look far enough into the past, we would seate region where no stars exist.

Energy-Conservation Gravitation solves Olbers’ paradox simply by the fact thavexty large distances, the gravita-
tional effect of Equ.3.56 (as shown by the redtsifithe emitted light) asymptotically approachesoz(right branch of
the curve). (There the factor R Equ.3.56 is intensified by %)

*The "Radius of the Universé is defined in the same way as we define, forainse, the "Radius of the Sun" or other
gaseous stars, that is by that "distance from enéec of gravitation where the gravitation hasieximum". However if
we define a sphere within the universe by thisatisé then this does not mean that we considerrtiverse to be a
sphere with this radius, because for the univeossunface exist.
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15. Gravitation Within a Mass, M,

(a) Given: Equ.(1.5) f(R)=e™FR, wherea=GM/c’>, Equ.(1.6)E._ =E__. =(M +me™?R)c?.

pot grav

Etotal = EgravtEkintEneural = CONstant (Ereurar is the inner energy of the gravitationalhaative shell.)

Outside the central mas$/, (radiusR,), no mass exists, henEge s = 0.

If a massm, falls fromR = « to the surface of the central malkk, thenm decreases by exactly the mass
equivalent of the emerging kinetic energy (which déssipate into the environment). The remainingepo
tial energyis mc?e@®. The quantitya (= GM/c?) is constant only outsidd , (there M = M, is a constant).

Within M, only that part oM is gravitationally active which is within thadius R < R,, (henceEcyira > 0).
We defineA = 4mp/3. M = 4R%p/3 = AR® and a/R = GM/Rc” = GART/3¢” = GAR?/c”. We get

- S — -GAR?/c? o .
(b) Ega =(M+me ¥RY? = PAR® +mce ¢ trom that, becausel is within M, we obtain

() O“js:‘v = 3cAR? = 2GAm Re™®*® " = charge of E, due to change d?, or expressed byl (< M):
2
dsgav = 3CRM - ZGRMZm MR = p _ oK >0 [SymbolP =d(GAR%/dR].

P = symbol for the first term surface of the central mass p X ¢ [dR = thickness of the surface layer],

hencePdR = surface X dR X p X ¢ = mass of the surface laygrc’. The underlinederm is twice the

negative gravitational force,2k = 2GMme®%R?, at the distanc&k. The negative sign indicates that
—2K is directed away frorm, this means: lifting by the distand® effects not onlym, it also moves the
spherical layePdR away fromm (since this layer must remain concentridvip. (The negative sign of this
term is the original negative sign of the exponent.

Generally a mass increases if we we apply a faydge hence we may expect that the falling testamas
increaseqit should be raised to the energy equivalenotad times distance). However E@).shows that
m is decreasedby the factoe®® , why? Because it moves opposite to the force.fdteeK can only com-
pensate half of the negative fore@K (—2K is directed away fromm). This can be recognized if we multi-
ply Equ.(c) (expressing forces) R. We obtain the energy for shifting along the pdfth

2
gy = BCRM dR - ZGRLZm e MRPgR  (ThereinK = ngm e™°"/" = gravitational force.)

Although the first term3c®M/R, (abbreviated called B), has the dimension of a force, IRdR it is not a
force. It is the engy equivalence of the surface layer. It is addethéocentral mas$/, when this layer is
lifted by its thicknessjR, away from the center (and also away from).

This energy is, as mentioned aboveusface X dR X p X ¢,

d) dE

The second term shows: lifting R produces anegativeforce —2K. This corresponds to an energy
decreasdoy —2KdR. In other words: If (withirM ) the radiusR of the gravitationally active sphetd, were
constant, then the energy required toriftwould have to be applied against@nstantgravitational force,
K, and would be KdR. However, withinM,, the radiuRR of M increasesby dR, thereby consuming the
energy 2KdR. The sum is 2KdR+KdR = —KdR . Hence the energyKdR inserted cannot compensate the
whole of 2KdR. The remaining potential energy is still reducgd-#KdR. We must conclude:

If we lift a massm, in the upward direction, this is from the ceritethe surface, then along each (positive)
incrementdR its intrinsic energymc?, decreases byKdR because the applied energy is added to the,mass
m. This, however, is only half of the energ2(GMm/R?)-e ®**¥* dR, which, at the distancR, was con-

sumedfor lifting the surface layer of the central mass iy incrementR.

This is true until the surface M, is reached. There, the mass " reaches its lowest value because, if

the lifting is continuedutsidethe central mass, the effect of the negative egpbis not counteracted by the
energy required to build up the central mass (st ferm, PdR). Only at infinite distances{) (or when
R = 0), does the mass (and with it its energy equilerch its original valuenc?.
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ForR < R, we can summarize:

If the potential energy of the gravitationally aetisystem i€y, and if a test mass is lifted l\R, then the
energy for lifting, KdR, must be added @k, = (P-2K)dR, Equ.(c).

The resulting energy change-+8KdR+KdR = —KdR. Though the energ{dR has been added, the sum
remains negative. That means: For any raRissR, the potential energy appears decreasedkmR.

We can consider this the other way round: At tlaet $h the center, the energy was? at the distance it
is decreased tmc®> JKdR. This corresponds to a fall, however from cemtevard the surface. The factor
for decrease at the distariRes e *~.

Although energy must be applied for lifting agaitist gravitational force,
this is (forcex distance) ¥GMm/R?).e ®*"%¢ (R,
it is only half of the energy decrease &(GMm/R?)-e ®**** dR of Equ.(d).
It remains {GMm/R?)-e ®**¥ The mass decrease is a functiofRof

Next let us consider the change of the time scale:

The less the mass), of an atom, the less — by the same factor —lats guantified energy levels and their
differences.

According to Special Relativity, these frequena@es ideal clock frequencies because they definedhese
of time. This means:

By approaching a gravitational center, the fallingssand the course of timgecrease by the same factor.
Time proceeds slowest at the surface of the cemiaab.

This can be tested:

The condition that the mass falls fravatsidetoward a central mash], has been measured by Pound &
Rebka (1960) (see PageChaptl.2, The Gravitational Doppler Effect). The measurement has confirmed
the factor{1+A¢/c?) by which the course of time decreases when thenfiate increases.

However, if the falling mass is inside the centnalss (e.g. within the earth, for instameca pit, a tunnel or

a submaring), then the measurement will confirm that the cewstimeincreases when the distance to the
centerdecreases. In the center it must be the same assitawvinfinite distance, that tg/(1+A¢@/c?) (note:
relative to the surface of the earth where we [defened the designations: the intert@abhnd the potential
¢). Ag is the increase of the potential relative to thethe In order to avoid unjustified critique, thest
should be made at a great distance from inhomogsnaensities of the earth — in an ocean or withgneat
continental plain. Would a tunnel also be an adeglogation?

GMM gy /re?

The formulaK = >—¢€ in Equ(c) or (d) has already been used when calculating the diaragte
R

the universe. Dividindg by m yields the gravitational acceleratibrat the distanc® from the center of the
mass,M. In Chapt(3.10) that formula has been applied to the maggwhich is within a gigantic sphere
around us in the universe) whén is expressed by its volume multiplied by the dgngi, that is
M = 4R%zp/3. The result is the gravitational accelerationascfion of the distance®, shown by the dia-
gram onPage 84 always relative to an observer in the centett (& = 0):
_ATGp 2

b= AnGp Re
For R < R¢3 the curve is almost linear because there the expois= 0, €™™"= 1 (R is the
Schwarzschild radius).

When R increases, then, beginning at about R/3, Bhe steepness of the curve decreases urgihdhes a
maximum at 2R The distance to that maximum can be defined as‘BRadius of the universe”. Of course,
this is no edge of the universe, there is no chafffee mean density of the universe.
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16 Relativistic Dynamics

In General Relativity, the concept of “force” adasic quantity, has sometimes been abandoned. Howev
most physicists are still thinking in terms of ferare speaking of the “fundamental forces of médtand
that the gravitational force belongs to the mostdamental ones. Because the concept of “force’eeaily

be imagined as “weight” or as “tractive force”,“apmpressive force”, it seemed logical to use iewlex-
plaining the three principles of Newton:

-®: “inertia”, - “actio = reactid, and -¢- “gravitation”.

These principles can also be formulated as follgwin
1. A body moveauniformly andrectilinearly (or on ageodetic line)if no externalforce is applied, that means,
masses are “inert”.
2. Any changeof movement is proportional (a) to the formeting upon it and (b) to a characteristic qugrfor
each body, designated by Newton as “inertial fhass
3. Any two massesattract mutually by a force which is proportiorial each mass and the square of their
reciprocal distance (“gravitational mass

However, some skepticism remains: the “reality” Imige missed by such a mere axiomatic “explanation
especially in the case of mass attraction whergytheitational force acts over a distance, thatwvithout a
material bridge in empty space. Moreover, by theesarinciple, the condition “actio” = “reactio” mubke
met. The General Theory of Relativity tries to aeswuch skepticism by the principle of the "proxtymi
theory" and with the assumption that space is clurve

Without engaging myself in a controversy, | willsfumention a remarkable possibility: With Energy-
conserving Gravitation, a completely different vieivphysics can be imagined where neither Newton’s
dynamics nor Einstein’s idea of curved space madldfined. Instead of postulating the axiom of tiner
that is, that the movement of a mass can changebyrdpplying an external force to it — the opp®sian be
assumed as well. Then, a mésslf decides about its own movement. In other wordg filass may behave
like a migratory bird which does not fly from Eumfo Africa due to an “attractive force of Africal due to
“curvature of space”, but because of the bird’s @suoision to fly this route.

If a mass is inside a “field” which has only onedtion, namely to inform the other masses aboutxts-
tence, this is about its location and its amoumntNewton’s principles could be replaced by aed#it
principle, stating that “each mass tries to uniténwwther masses”. Without assuming a force whimimnter-
acts a hypothetical inertia of the mass, the mas# accelerates ithat direction in which it can most effec-
tively unite with other masses. In this case, rimetive “force” acting from outside compels the sndo
move, inertia must not and does not exist.

If a mass enters a “field” of another mass andfittld has only the function to provide the enteringss
with information about its existence, its locati@mmd its amount, then Newton’s principles could éy@aced
by a different principle, stating that “each masseirently tends to unite with other masses”. Wittamssum-
ing a force which counteracts an hypothetical inest the mass, the mass itself acceleratekdndirection
which allows it to unite with the other mass madéeaively. In this case, no attractive “force” enxg from
outside compels the mass to move, inertia doesxist.

To be sure: It is not my intention to disprove afighe common theories, especially not those oftein or
Newton. | have no new theory to proclaim, | justmvéo draw your attention to how questionable auww-
edge is, especially when it seems to be self-evidéometimes, the self-evident is a habit-formimggd
Because we are used to and even familiar with Nes/tmarvellous dynamics, we may be led astray if we
are not aware that mass might display the samevlmeleven if it had no inertia. If this were truts behav-

ior would have to be correlated to another axidmf is, one defining the inherent tendency of asnas
unite with other masses.

In other words: We don’t know why nature “moves’adit If we wish to uncover her secret — a secieictv
our mind can understand — then first we must atswsider other possibilities which up to now haverbe
excluded too hastily because they were “unthinkKable

Perhaps we find new worlds when we realize thatloughts must not habitually stick in the sameogeo
We have seen that the law of inertia follows fronmeEgy-conserving Gravitation. #verymovement can be
explained by Energy-conserving Gravitation, theis possible that “inertia” and “gravitation” areet same
phenomenon, or even more, that Dynamics constituietrinsic part of gravitation.
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17 Orbital Velocity, v, in Galactic Disks

It may be expected that the orbits of the stathénspiral galaxies obey Kepler's Laws. Hence théad velocities of
the stars should be the less the farther awayahefrom the center. The center is the nucleous ivas plus the sum
M of the disk starsM, + M, within the distanc®. The attractive force of each masss

« = G +M)m
For simplification we can think the malsk, to be included i™M and that the orbit of each star is a circle.
If the orbital radiusR is less than the radius of the di8%, (R < Ro), then the central mass consists only of stars
within the radiuR. Stars betweeR andR, belong to the outer environmesitthe orbit, hence they have no effect on
the attractive force and the orbital velocity (etpkd on the pagds+2, Fig. 1.1).

R = distance from center (less than the outer ragfitise disk= R).

Centrifugal force ifv?/R) and gravitational forcek(= GMm/R ?) are in balance. If the mass#, within R are con-
stant then the orbital velocity should be the thesgreater the distance to the center. The aoteakurement however
is in contrast to this calculation: up from a cir@distanceRy, the orbital velocity is approximatetpnstant

This is explainable only if we assume that thetsrbf the outer stars are not in an empty spacgvibhin the masses of
the galactic disk at large distances. The spatieinlisc is the domain of stars. Their distancesargreat that the
stars can move without colliding. Outside the dise matter is also extreme thinned. It is compadetebula, rem-
nants of exploded stars, material which has bestteg] from galactic centers, radiated particlesligitl The masses
inside a planetary orbit constitute (for this oyllite central mas$/.

The farther away a star is from the center thetgraa (for this star) the central mass, which titute the balancing
force against the opposing centrifugal force. We &sk: At which distribution or densifyof matter becomes the
measured orbital velocity independent of the distaflnom center?

We have assumed that the mass of the nuclébyss included in the mass of the disk,= 4R3np/3.

Centrifugal forcemv?/R, and gravitational forcd{ = GMm/R ?, are inbalance:

2
(17.1) mI;/ = G::\:Zm = 41;6 Rpm, fromthat v?= % R?p . The following has beeeasured:
Up from a distanc®y remainsvy constant, hence the derivationvofvith respect tdR must be zero:\ddR = 0:
2vﬂ=@ 2Rp+R2@ =0 , hence 2p+R$=O, dp/dR:—E;
drR 3 drR dR p R

R2
(17.2) p=px ?é is the solution of this equation for intagon up fronRy.

If we expand the fraction bwd/zd (or 4rnd/4nd) then we see: up froRy the mass of each layer of the surface of same
thicknessd has always the same valupR*td = p,R5T0 . Ry € distance from the galactic center)

The formula says: Because the orbital velocitylieen measured being constant for distances gteatreRy, the
density,p, decreases fdR > Ry invers to each spherical surfaRér.

According to this formula we can conclude: Theristsxa gigantic, but constant stream of matter whlensityp, is
the less the greater the distance. The densitydses with the square of the distance.

Goes this stream (like the heat of a hot body) auti& into the space? No, due to gravitation thissgeam of masses
falling into the galaxis. This means: The mattdnjoli, aeons ago in the past, has been ejectediigmwill now
"feed" other galaxies thereby constituting the makdor new generations of stars.

This will be true also when the masses are notildiged in a spherical symmetry or when additiaedtivistic effects
are present. Such an effect is the gravitatiomefkinetice en@y due to orbital velocities of stars at small aligtes.
For instance stars moving parallel will be attrdcghtly by the gravitational force of the masgiwalent of itski-
neticenergy (se®age 24. So the gravitation between parallel moving magstars) causes a concentration in the
plane of a disc (and an increase of gravitatiothéndirection to the center).

The orbits of circulating stars in the galactickdigproach slowly the center due to the decreasgafientum when its
kinetic energy decreases by mutual interaction witier masses and by radiation.

Though the density of matter in the enormous galagiace is extremely thin, its sum is gigantid @ns dark.

However this has nothing to do with the much greddark Matter " which has been postulated in the Big-Bang hy-
pothese in order to explain the decrease of theeusal expansion. Their mutual gravitation hasrofteen assumed to
converge at least to zero or it should explain Helblred shift of distant galaxies. However Hulids not observed a
"red shift of distant galaxies", because the galsseen from the earth have emitted this lighiféne past, millions or
milliards of years ago, hence it cannot indicategmansion of today. As pointed out in this essagxpansion is pos-

sible und the assumed dark matter does not exist.
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Diagram of the Orbital Velocity v of the Stars in Galaxies

The diagram shows the measured orbital velocitiesass and, dotted, the same velocities calculatethe assumption
that the central mass is concentrated in the delaatleus. The measurements are most reliable ifoak into the rim

of the galaxtic disk. Surprisingly, up from a camtaistance Ry, from the center the orbital velocity remains adino
constant wherR is increasing. As shown in the preceding page

> — this could be explained by an input stream of dadidinal matter
2 v = constant for R > Rx from the environment when the inflow of matter, soanized
_8 " over the whole surface, is constant (similar a wéoav into the
§ """"-u..EXpeCtGd orbital velocities sink of a bath-tub). Such an input stream of massnfthe

according to Kepler intergalactic space has its counterpart in the tionejected by
many galaxis from their centers into the intergtaspace. Then
Fred Hoyle's idea of creation of new matter coudéich an

unexpected new meaning: It must not be a "creatibmew

matter", it may be explained as recycling the e@amnatter of

Rx DR stars. If th_is_is true th_en each galaxy acts I_il@@ntic vacuum
cleaner within very thinned clowds of kosmic dust @as. Each
galaxy is acting by its gravitation, its suctiompeiis its surface, where the matter streames rgaalaxies. The total

flow is the same (constant) in each distance floengalactic center, as calculated on the precquing.

18 Dark Mass (resp. Energy) in the Universe

According to this diagram and its calculation a &#lbehaves like a vacuum cleaner in the intergjalac
space. However instead by suction it acts by gaein. Its force attracts an extremely thinned dlofi dust
and gas. If we think the galaxy enclosed by sphegsarfaces, then the same material stream (thitspgh
each of these concentric spheres towards the gatactter, calculated above.

Each galaxis is enveloped by a halo of masses,hwhilong ago in the past — have been ejected fram t
centers of other galaxies. Due to the attractivedf®f the galaxis the density of the cloud incesashen
approaching the galaxis, beginning from almost zenie intergalactic space until it reaches thesids/ of
the galaxy aRy. At that distance the masses begins collapsimgradiating stars which are moving on orbits
around the glactic center. But at the same timselwebital movements are very slowly retarded Isynall
amount of friction due to mutual interaction of thiars, e.g. by tidal effects and radiation. Thotlgh de-
crease of the orbital velocities is very smalleéids to a decrease of the distance to the céw¥ittr.the dis-
tance the gravitational force become less, becmasses outrun by the falling masses have no loager
gravitational effect upon it. The masses of thi®lae dark and they are added to the galactic nesse
the total mass of a galaxy is much greater thasuine of the visible stars, which are insikig

With other words: Because the visible componentsaah galactic disk constitute only a fractionteftotal
mass, the density of the remaining intergalact@cepis almost zero and consequently it is trangpdos
light and other waves. If in a cosmological thetig density of the universe would be assumed tthée
same as it was &y then its sum would amount to be far greater thewtitally is.

The decrease of the orbital velocity of the starghe galactic disk has the effect that the cargaf forces
upon them also decrease and with it their distatwése center. Ultimately they fall into the caramd from
there they are ejected along the galaxtic axis asémpressive fountains into the intergalacticepa

Prior to a research of the structur of the univéisénvariable fundamental parameters must berchted,
otherwise hypotheses about expansion of the urev@rghe escape velocity of its masses makes rsesén
any case the conservation priciples for energyahdrs must be included and the Law of Gravitatiarst
be adapted to the Special Relativity Theory.

Some gifted Cosmologists have constructed geniaetsdor the universe, but if there very impressixek
invested in many years of their life should notfftvenothing then the same Cosmologist are now ehgid

to eliminate some cardinal errors in their mod&lsese errors are arising from the mistake thatekeshift

of the light of distant galaxies would be an effeta recession velocity of the space. This lightudver has
been emitted many millions years ago and cannicamgthing about thpresentmovement of these galaxis.
This fundmental mistake must be replaced by a matiere the Energy Conservation Law is restoredn eve
if this requires to repeat most of the former cltians of the cosmological models.
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18 Big Bang on Test

In 1929, Edwin Hubbleliscovered that the spectral lines of distant)gataare red-shifted — proportional to
their distances. At first, the red shift was intetpd as Doppler shift due to an assumed escapeityedf
remote galaxies. Since that time, the universeébbas thought to be expanding though Hubble hinmsaiér
beliefed on expansion. The observed proportion&égyween red shift and distance was expressedéyy th
Hubble Constant, H. Moreover he universe has been assumed thob@geneousand isotropic, this
means that there is no special point or directinuniverse could emerge (or fall), and if it exgimithen,
due to isotropy, in any directiorsimultaneoushpy the same rate per unit of time. An expandinyensie
must begin with a start, which Fred Hoyle ironigatialled “Big Bang”. Based on this assumptiorisH
should be proportional to the age of the univefsem this assumption the age was calculated teebeden
12.5 and 20 billion yearglowever — is expansion a confirmed knowledge?

What did Hubble really measure?Clearly, Hubble measured the red shiftdistant galaxies. However he
warned against accepting “expansion” as the ongipte explanation for the red shift.

Due to the mutual gravitation of all its masses, tiniverseshould not expand bubntract If it contracts,
then the present distancekall its masses would be less relative to tletadices they had when their light
was emitted. Obviously, this is inconsistent wtik Big Barg_hypothesis

If the Big Bang is assumed to be the cause ofd@beshift, then we must assume that the universggand-
ing because, in an expanding space, the wavelerfdidht should become lengthened, and this is risto
tent with contraction. Many cosmologists are coogth of the Big Bang and that the universe musthbe t
outcome of an expanding “primordial soup”. Thisrifde soup must have started from an extremely @ens
primordial point. Up from there space and alsortiass of the whole universe should continually “exg!’,
may be in steps of different speeds. Accordingoimes very shrewd cosmologists, "this soup had &etjus
itself", with a few knobs, that is adjusting theivn natural laws (inclusive the time) in such a wiagt the
mess will run forever. At this point of the storgldre to interfere with an infuriating surprise:

In reality, Hubble discovered that the universe isiot expanding, and there was no Big Bang!

Fact is only theconvictionof cosmologists that the observed red shift ofatenrgalaxies is a compelling
evidence for expansion of the universe. What didhie: actually observe? He saw that the light ofatem
galaxies is red-shifted. This is not evidence gfamsion because it only indicates that, the fdiggit had
beenemittedwith that red shiftnillions or billions of years ago, relative to pees galaxies. Hence the light
observed by Hubble is only a witness of what happeng ago I years prior to present.

However, if we look at a source which had emittedight T/2 yearsago, then we sdwlf of this red shift, and if
the sources wer€/10 years in the past, then the red shift W& (relative toT). The less the elapsed tirtae
less is the red shift. This contradicts expansiomust be correlated with contraction. Light eetttoday is not
red-shifted (if we neglect effects of local massesjardless of the distanitdhad at the time of its emission.

If we believe that the universe is expanding (sitmeetime of Big Bang), then we must expect thgtitliwill

be seen red-shifted — either by a Doppler shiffug to expansion of space. If we believe in exmamsie
must conclude (and could even calculate) that thieeuse is emerging from a Big Bang (although ihdg
possible to deduce, from this assumption, its raaskits velocity). At least we must recognize thathave
ignored the most-important fact that we cannotteedight a distant galaxy is emittingday. Since it takes
millions of years to reach us, the light can oml tis the past and that the measured red shift is propor-
tional to the time elapsed since the light was it

Of course, expansion of the universe can be diggt@nly by presenting scientific arguments and rigrpreting it
correctly — especially the red shift measured byplle. However, many editors of astronomical jowsnafuse to do
this. Convinced that their interpretation cannotbmistake, they insist that the red shift can drdyan effect of expan-
sion. Reports in whicthe red shift is proved to be an effect of the unirse’s contractionhave almost no chance of
being published. The editors do not even tolerabintithat the red-shifted galaxies we see areidssitical with the
galaxies as they are today (which cannot be seen).

Hence, the red shift of remote galaxies doeisconfirm the expansion of the universe; on the i@yt it confirms that
it is contracting! Only uncritical editors and aoith insist on the wrong interpretation. Here aeeftoofs:

(Proof 1) We see a remote galaxy with the red shift it hetdined since the time when its light was emitted.
For the sake of argument let us assume that itewatied a billion years ago. We compare its spettuith

the spectrum of the same elements today. Ifedeshiftis interpreted asxpansiorof the universe, then the
farther back we look into the past, the largerdhererse within this distance should be. Howevetretdoes
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not run backwards, it proceeds from an age of great shift to the present age, where it is ledsshifted.
Hence, the less time elapsed until the light resicise the less is the red shift, and it is zeronathe transit
time to the present is zero.

This however meanghe universe is contracting because, after the transit time the wavelengtigbf is
less — it is the wavelength it had retained siheeday when it was emitted. This was measured tpldu

(Proof 2) The same can be proved in another way if we stiint tive opposite assumptiowhat would be
the result if — contrary to the Big Bang hypothesiseassumehat theuniverse is contractirg, say by 10%
every billion years. Let's assume that 1 billioray® @o, a galaxy had emitted precisely that spectral fre-
guency of the caesium atom which is used for catlibg the second. This light arrives us todaghangeq
because — according to Special RelativifpHi ght, the time between emission and absorption is zero.

However,viewed by an observer thetransit time for this light wave may be one billion yealfsin this
time theuniversehas contracted by 10%, then the light wave appdangatedoy 10% relative to the wave
of the caesium atom togan earth. Therefore — in@ntractinguniverse — light emitted in the past is seen
red-shifted.

Conclusion: The red shift indicates that the univese is_contractirg.

Generations of physicists since 1929 have not be@eare of this. Most astronomers of ancient timgsneArchime-
des, rejected the idea that the sun would be &tTrhseir argument: This connot be questioned bexausryone casee
the sun circling around the earth. Just as it vificult to prove that Archimedes was wrong, itsgnilarly difficult to
convince somghysicists of today(even if they are more gifted than Archimedes rifigtance, editors of scientific
journals), that the red shift of a distant galamglicates that the universedentracting How carefully does any “nor-
mal” person think about it when spontaneously adfiitg that the red shift cannot be an effect of oiion. Now we
have proved what “most scientists” consider torbpdssible.

Hubble’s Measurement
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1. Each point in the Minkowski-Diagram is defined twyo coordinates: (1§listance from the observer(direction to
right-), and (2)time relative to present (direction upwardsFor an observer ogarth, timeand distance are zerd)(

This is at the poir.0© . Distances and time are drawn in the samaasuring units (e. g. billions of light years3nhe,
a light ray has a slope of 45°.

2. Each symboi.%) , presents galaxies having sastente and velocity. This means each symbol stiomdke charac-
teristicred shift of a galaxy,G , having those coordinates. Hubble found that trextsp of remote galaxies are the
more red-shifted the farther these galaxiesiratbe past— of course, relative to the spectra measuredacth éor the
same chemical elements. This can be seen thewtheround: The red shift is the less, the lesdithe isbetween the
past and the present.

3. The measurable decreaskthe red shift for a decrease of the time-distameans, there the light's wave length is
smaller. This meanthe universe is shrinking The widespread conclusion that the universe geding is wrong.

4. A horizontal line in the diagram represents galaxies at the sanw tiance the symbc in that line represent th
samered shift (regardless of distance!). This expregsastein's principle of “Isotropy of the Univetsk states: at the
same timethe samephysics apply at each point. In other words: Ninp@ distinguishable from any gther point.
However, from all the galaxies in this line, we smly the spectra of those which are within theasqsé on the
red diagonal because only the light of these gatakas reached zero distance from us at the préiseai(T)

5. The present state of galaxies at ight of the red diagonal line can neither be seen reasured. The state of gal-
axiesleft of this diagonal line could have been measurdtiérpast, but this is not identical with thpiesentstate. We
see only that light of a galaxié when isveanitted on the red diagonal line, because ondylidht reaches at
present the poir@ where we are.

6. Although the universe is shrinking, in our (in ithabitants) view it does not shrink because theasuring units
shrink by the same factor (relativistic, that isggortional). This is explained on Page 3.

“Plausible” explanations are tempting. In this caseis the highly plausible but incorrect interpagion of the red shift
of distant galaxies, caused by an erroneous sigth@fime vector. We may wonder why a error in sigald escape
the attention of all physicists since 1929. Thengrsign has been used by many cosmologists intthesiries, without
critical questions. Have they not checked theiothes?

Deriving the red shift of remotegalaxies when usig_only confirmed theories

The more distant a galaxy, the greater is its tefl.5— we find this statement in textbooks andsaientific journals —
but this is true only if we understand “distance’taetime-distance which has elapsed since the light wasteiT his
truth however is expressed in such a manner tlatahder falls into the illusion that the red sbifta galaxy would
depend on itspatial distance from us, whereas in reality, insteadedfigp a function ofpatial distance, the red shift is
a function of the transitme, T, this is the time between emission and receptiegardless of thepatial distancefrom

us When we “see” a galaxy, we see the light which baen in transit for a time equal to the distasfcthat galaxy
from us in lightyears. We see the light only beeatl®e_spatial distandeom the emitting galaxy and the transit time of
the light for covering the distance from us, are equal. Wités is not the case — when the spatial distdrm®m the
emitting galaxy and the transit time of thght to cover the distance are NOT equal — then we atasee the light.
Spatial distancendtransit timeshould not be confused!

Isotropy of the Universe means that all galaxies (at any location) have shee red shift at a given time.
Galaxies having identical state (red shift) at $hene time are in the diagram in the same (horifolimia, but wesee
only those which are on the red diagonal line.idetT, the light of the other galaxies on that line wilhch the heads
of the small red arrows which do not coincide with the observer’s location

Up from the very moment a light ray is emitted, gy can influence this light any more. Becauséigher velocity
than that of light is possible, no field can chatige light's characteristic energy and frequendyhet the light will
continue to be what it was at the start — forever # will cease to exist when the energy is abedrby measurement.
The ultimate reason that light is the most durapitity in the universe is the fact thahe does not exist for light. Be-
cause the time between emission and receiving'@s 2een the greatest distances in the univeraeres— for light.

After emitting a light ray the universe continuescbntract. Its caesium atoms and the related waggh also contract
— due to isotropy, and this happens simultaneoatlgach point in the universe. If eventually theited light ray
reaches a spectrometer, then its original (unshedewavelength will be compared with the shortewasielength the
caesium atom has today. Then the Big Bang fansuamgoto the world: We have proved the expansicheiniverse
because the light of the distant galaxy is redtstif

This can be expressed in a different way: The greaae time interval between emission and recepifahe light of a
galaxy, the more time had the universe to contidoty, if we resumescientificresearch, we need a large wastebasket
for many discarded theories.

02.10.201iesslinger@rudolf-kiesslinger.deNussdorfer Str.25 - D-88662 Uberlingen -Tel.¥@W551 61117 http://www.rudolf-kiesslinger.de




93

The shorter the time-distance of a galaxy from th@resent(the time it takes for light from a distant objéatreach
us), the less is its light red-shifted

This is also assumed in the Big Bang hypothesiswith a small difference: In the Big Bang hypotisese are looking
back in time we look into the past. The farther we look battk the past of a galaxy — that means going @réversed
direction of time — the greater is its red shifueDto ignoring this, many physicists have drawnrang conclusion:
They assumed that the galaxies would recede frorPnegisely this is not the case: we see a galatijd state it had
long ago, but this does not tell us whether ittatlise is increasing or decreasing in the present.

In the course of time, the red shift decreased prigsent — where it reaches zero. In contrastédBig Bang hypothe-
sis, time can not run in the reverse directiomas film running backward. The galaxis always pestsinto the future.
In a hypothetical voyage into the past, the tim&atice from the present increases, but this cantenlnderstood the
other way round, that is, in the direction in whiohe actually passes. Then, the time-distandhe presentlecreases
— the universe is contracting. Based on this olegeand measured contraction, the crucial argumeiatvior of the Big
Bang hypothesis is incorrect.

Why have most physicists not realized that theyehaverted the direction of time in their theorié&Py is there no
dialog on this at universities? Science is impdssibin all institutions and relevant journalstaral voices to the Big
Bang hypothesis are excluded from the dialog. Th@eates of Big Bang try to justify this censorshipreferring to
an anonymous “majority of astronomers” who hsmmewheralisproved all the critics. Have you ever seen wher
somewherés or have you ever seen a paper in which, faaim®, the inversion of time has even been disd@sshis
censorship is called Peer Review!

All this reminds me of Andersen’s fairy tale in whia majority of simpletons pretend to see theisifwe” — non-
existent — clothes of the naked emperor. In whiale kill the censors hide when an innocent chilchasks them with
the simple remark: “But we are not going back ithte past”.

Some theoretical physicists have developed extrefidemanding” mathematical models of the univerasdd on an
expanding universe. However, because they haveatated the inherent error relating to the sign‘fone’ in their

theories (concerning the red shift discovered bplel in 1929), we must ask how much credit we ghagive their
incomprehensible models of the universe. The egossign in time may not be their only mistake. Marif not all of

these models — may contain many similar errors lwhaven’t been noticed.

We never see a galaxy in its present state, wéts@ast, where its light has been emitted. Manysjalists have ig-
nored the fact that we are always looking backwardsne when we look at distant objects, thatasking opposite to
the course of time. This can be ignored when dgaliith the short distances of everyday life. Evdrgiveen emission
and receptiorof light occur in reversed order as in a film mdybackwards: We see a distant galaxy red-shifted,
this red shift refers to the light relative to thatation which the galaxy had befomghen the time-distance to us was
greater

In the past, (1) the wavelgth of light was longer and (2) the universas larger.

The state of science until 1993

In the 28" century, some astronomers designed a model fonrthesrse and bestowed it with the nimbus of tjusit
by calling it “standard model of cosmology They assumed some unprovable postulates to Bevseént, especially
that the universe had evolved itself from an ex&lynhot and dense point, which Fred Hoidenically called Big
Bang because he did not believe such a nonsense. In tordeake the model consistent with many of thenpheona
observed thepostulatedhe following list of assumptions.

However these list of wrong assumptions is not detapSome entries are skipped because in thiy &sspa have
already been discussed or disproved. Especiatigism of the Big Bang and correlated events moste repeated.
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1. Abundance of elementsin the Nucleosynthesishortly after the Big Bang (Ifsec), the universe was so hot that
matter was broken up into quar&ad gluonsDuring expansion and cooling of the universetgmeand_neutrons
appeared. After approximately one second, protowsreeutrons fused to nuclides of light elementsu(Beum
®He, “He, "Li). This process lasted about three minutes; withis time and prior to formation of the first Istathe
relative abundance of the elements occurred.

2. Cosmic microwave background radiation: As a result of the Big Bang (note, shown above, ghesumed Big
Bang never happened), George Gamov assumed a baokgradiation. This radiation was discovered 648y
Arno Penziasind Robert Wilsor- but with a mean temperature of 2.73K which féedeént from the temperature
predicted by Gamov. It was argued that this ragimtippeared during the period up to approx. 300y@@ds after
the Big Bang, when the universe was assumed tdbetd/1000 of its present size — the moment whktezeuni-
verse became transparent. Before that, it was aguap ionized gas.

(Ref.: Measurements hy COBBALOON, MAP).

3. Expansion of the Universei(Again: In this essay “Expansion” has already beisproved, see above.)
Edwin Hubblediscovered the red shift of the spectrum of rengatiaxies in 1929. The red shift is the greates, th
greater the distance to the emitting galaxy. It Ib@sn explained either by a “Doppler Effect” or‘lexpansion of
the universe”. The factor of proportionality is théubble Constant, H, which has been assumed to be
between 50 and 80. “Expansion” should not be undedsas having a special starting point, but rathat the
space of an isotropic universe expanded everywditeilee same time and rate. By calculating the esiparback to
its origin, we could find thage of the universgHubble time= 1/H). If H is a constant, then the age of theverse
would be between 12.5 and 20 billion years. (Thestjan, whether the rate of expansion of the usiéncreases
or remains uniform or decreases, remained open).

According tothis “Standard” model based on the Big Bang, a histéthe universe was constructed:

Planckera; 0-10"sec: all four forcesvere still united;

Inflation Phasg ends afterr 16>-10°%; extrem expansion by the factor betweef! aad 16°%

Quarkera; up to 1U0sec: inflationary phase; quarks, leptons and psappeared:;

Hadronera; up to 10sec: protonsneutronsand their antiparticles appeared; moreover, myelestrons
positrons neutrinosund_photons

Leptonera; up to 10sec: myons decay, electrons andrposiare annihilated;

Radiationera; ca. 300,000 yrs: H, He, Li emerge;

Matterera; up to present: the universe becomes trangpgadaxies develop.

(Important research instruments_in satellitdgbble Space TelescoROSAT and_HipparcosMAP.)

Since 1993, however, the state of science has dieah

In 1993, the assumptions mentioned above andvbafication were carefully checked. One type ofitkence”, which
is never absent in hypotheses to the postutdteBig Bang, is the assertion that these hypothdwd been
approved by the “majority of astronomers” etc.“dpproved by the majority” a sort of physical evide? If so, then
this would open an interesting aspect, because #ueording to the opinion of a "majority sinceiquity " — the world
would have remained a disk upon a turtle swimmmgn ocean. Critique in detail:

» Abundance of elementsThere is no evidence that the observed abunddneglerments coulanly result under the
condition of the Big Bang and not by some othet (ess-extreme) process, for instance in the cofgmlaxies or
in collapsing stars, all the more so, since thetiraeded for such a scenario is not limited. Mogeahe abundance
of hydrogen and helium has been chosen arbitraribrder to obtain the result needed for a Big Bémgking the
data fit for the desired result). This was emptesin “A Different Approach to Cosmology” by Fredife, Geof-
frey Burbidge and Jayant Narlikar.

» Cosmic background radiation. [Re-translation of a text of Geofrey Burbidgélf the measured abundance of
He/H in our galaxy is generally true for the barypmatter with the same numeric value throughoatehtire uni-
verse, then the density of the energy releasegrthesizing helium corresponds almost exactly thithblack-body
microwave radiation at 2.73K. Hoyle mentioned this paper published in 1967 together with Robert\agoner
and W. Fowler. It allows the supposition that pgbgin a former stage of evolving galaxies) all tiium in
space could have been created by hydrogen burmisigie hot stars, where the released UV radiationlde-
through absorption by dust and re-emission in titenfof thermal radiation — produce the observedrov@ve ra-
diation, which therefore, cannot be used as eviddacthe early universe. Of course, because suotnaept must
be unpleasant for advocates of the Big Bang idegy have ignored this paper{The texts on the preceding page
are quoted and were translated from the Germarninesterne & WeltraumVol. 1-3/2003. There is also a note in
that issue that the background radiation had ajréaen discovered in 1941 by Andrew McKellar - ptiw Penzias
and Wilson.]
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» Expansion des UniversumsEdwin Hubblehas not measured an expansidrthe universe, he measured the red
shift of the spectral lines of remote galaxies.fbiend that the red shift is the greater the grefiterdistance from
us, but he emphasized that this should not be xquaby a Doppler Shift due to an expansion of uheverse.
Moreover_Halton C. Arphas presented large telescope measurments wlddhampatible with an expansion of
the universe (“Seeing Red — Red Shifts, CosmolalyAcademic Science” by H. C. Arp).

Two important measurements for disproving the th@ban expanding universe have been predicteditmstéin:

1. Measurement diiafele &K eatirg (H&K) 1971 and by the Global Positioning System, GPS:

Einstein has predicted: A clock at a lower locatians slower than an identical clock at a higbeation because the
course of time depends on the local gravitationaékeration. In the mean time this has been coefirivy many meas-
urements (e.g. by the GPS). Einsteins predicfidre greater the gravitational acceleration, thevstothe course of
time — by the factor 1/(14g/c?). (Ag is the increase of the field due to a shift towadr position.)

The most-precise time measurement is possibleeifdbck is defined by an atomic resonant frequewbych is
emittted at a transition from a higher to a lowtmaic energy level. The energy emitted representsasas according
the relativistic equivalence of energy and masss iteans: The slower course of time at the loweglledicates that
the mass of each atom has been decreased by tedaaor. Conclusion:

A falling mass decreases. The mass may be the madsa clock. It decreases by exactly the amount ohergy
(mass) which it gains as kinetic energy (and viceewsa). Due to energy conservation the total energy is reized.
This measurement, predicted by Einstein, is thdende that the kinetic energy, which appears allend mass, is not
caused by the gravitational field (e.g. the edpilf) by the falling mass itself — but note: in thew of an observeat
rest If however the observer (and the clock) mowéth the falling mass, then no change of the the isitifinternal)
mass appears when falling. If the kinetic energglissipated into the environment, e.g. by collidimigh an object or
decelerated by another cause, then its mass remie@meased by the mass-equivalent of the energgtwdppears by
braking (decelerating). In the view of an exterobérver at rest, the mass decreases whilst falBegause only the
remaining smaller mass is gravitationally activehe direction it falls, the kinetic energy itséiis no gravitation in
that direction. In the view of an external (a neg}ioberver the gravitation acting upon the renmgjmnass is reduced —
in the direction it falls- because the falling mass is reduced by the $acter.

2. Measurement ®ound,Repka &Snider(PRS) 1960:

Using the Mdssbauer effect, these authors haveureghthe frequency change of light in a gravitadidield.

The measurement confirmed Einstein’s prediction thafrequencyof gamma rays (“light”), emitted at the base of a
tall building, will be decreased by the factor #{/c®) when ray reaches the top.

(c = velocity of light;A¢ is the difference in energy between base and top.)

According to textbooks, the photons have lost epnéegrause the photons need this energy for ‘climbip’ the gravi-
tational field. However this explanation is incate

The photons need no energy because photons demss she graviational force in the direction in eththey propa-
gate. The correct explanation is the following:

“Frequency” is defined as the “number of oscillasger second”. According to the measuremeht&K, one second

at the base lasts longer by the factorA@/e?) relative to the second at the top. Hence — ibdsillations are counted in
the lengthenedsecond at the base using the instrument at thethep the number of oscillatiomkuring the longer
second at the base is greater by the same factar(d’). This has been measurggonsequently, all theories which
are affected by the course of time (including the i§ Bang hypothesis) must be incorrect if the changef time in a
gravitational field is ignored. (It is essential that measurements can only be aospwhen they are made in the same
reference system, with the same instruments, addrihe same conditions).

A change of distance between masses causes a obiabgth, the gravitational mass and the courseénud. If this is
not taken into account then the theory becomegadiational in itself and renders all “proofs” Bfg Bang andBlack
Holesto be invalid (not to mention that these two steangnsequences are defined in such a way thaeet dibserva-
tion is not possible, not even theoretically). der to rescue the hypotheseBif Bang andBlack Holes many addi-
tional hypotheses have been invented, each designetiminating a wrong contradiction — and thena vicious cir-
cle, each has been considered as an additional aegendenverification of the hypotheses of Big Bang and Black
Holes.

As shown above, all additional hypotheses have loésgroved — and even more: they are not indepéntdecause
they emerge from the same error — the wrong sigthfo course of time. Contradictions can't be elated by defining
exceptions from the fundamental principles of pbyse.g. exeptions from energy conservation and entum, or by
“renormalizing” the field on each location, or hetinvention of vacuum energy, of superstrings smadn.
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Appendix
Gravitation of Kinetic Energy and Light

An often-misunderstood result of the relativisticrhulas presented in standard textbooks is therndispee
of mass in the direction it moves. We have seehdhaasdecreasesvhen falling because it acquires ki-
netic energy at thexpenseof its inner energy, niclf, on the other hand, we accelerate a mass foyca
from outside then the massicreaseshecause in that case energy is imported, its qgiwalent must be
added. So the mass equivalent of the kinetic ensrgither subtracted from or added to the ressmfaisice
the early days of the Relativity Theory, it has beecognized that (1) when energy is supplied,ntiass
increases in the direction in which it is acceledatand (2) the mass increases three times as ontidgo-
nal to the direction of movement. That means: twasses have been added. These are callgitudmal
mass(radial) and transverse massthogonal to movement). (S&tax Born, "Einstein's Theory of Rela-
tivity" ). The mass increase and its dependence on tlaidlir®f movement is one of the best-verified facts
in Special Relativity. However, one crucial problém@s not even been noticed: Is the longitudinather
transversal mass responsible for gravitation? Tissvar is simple: Only the mass which can be reaaghi
by the falling mass (from its point of view) can tesponsible for gravitation. This has been ingaséd in
Chapters 3.4 and 3.5 with the following result:

If a mass is falling, then it acquires kinetic ejyeat the expensef its own mass; hence, its gravitational
mass must deease. A “decrease in gravitation” means thakihetic energy has no gravitation in the direc-
tion the mass moves because it is the equivalepteafisely that mass which has been subtracted finem
falling mass. Gravitation is a quality of mass wWhidue to energy conservation, can never beconsaep
from it. When it disappears in the direction of rament, then — because it is retained — it mustdedin
the other, the orthogonal direction. (See not®age 79.

Today it may appear unbelievable that this simplectusion had not been realized before, but thig bea
explained as an effect of a new speculation whiginbtized the physicists around the year 1900: iBhike
assumption that gravitation may be caused by theatwre of space. It seems that the fascinatiothisf
idea has diverted many scientists from testing ateer effects, especially the effects when Spdoedativ-
ity is inserted into the Classical Law of Gravitati Nevertheless it remains difficult to understawviay
Special Relativity has never been implemented iwtde’s Law of Gravitationalthough the idea of relativ-
ity has been applied to the other quantities whighessential in Classical Physics, may be intergrie a
very different view.

If gravitation is ignored then any attempt to impent Special Relativity into Classical Physics miasit
because the relativistic and the classical definitf mass are not compatible. Einstein recogniaexdvery
clearly when he criticized that the mass has bedmet twice, first by inertia and then by graviat
Physicists often wondered about the identity oftineand gravitational masses, because they dneedleso
differently. In order to combine Classical Physwith Special Relativity, the first requirement mue a
mass definition by gravitation, however that isgsely what not even Einstein did. He, too, assuthed
attractive mass as a characteristic quality of @ybAs such is should beonstant In his equation, the two
definitions of mass exist simultaneously, as gedighal “rest mass” and as the equivalent of energg
consequence is that it is impossible to combinessital Physics with Gravitation because the “reassh
cannot be both: to be @nstantand — at the same time — the source of the gtentl energy, which
changes precisely by this energ.

We have seen that a falling mass continually t@anss$ into kinetic energy. The kinetic energy exeito
gravitation, but orthogonal to the direction itf@ling. By adding the gravitation reaches twice tralue it
had before. Why not three times the value whenlexaeg to the center, as mentioned above? Thierf&
results when the mass has been accelerated byeagyémput from outside since then the mass of the im-
ported energy must also be added to the fallingsniés gravitation is active in both directionsdied and
orthogonal). In this case, the orthogonally actiess is three times as much as the mass added iadial
direction, and this has been measured with higbigios.
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Change of Mass by Gravitation— (Measured 2003 oRioneer 10 and 1)

In Chapter 1, it has been proved that a niBsseases when the distatioghe gravitational center decreases and vice
versa. This could be verified for the first timetlwthe space probes Pioneer P10 and P11 (1993). distances could

be determined with extreme accuracy (referencewjel®oday, thirty years after launch, the distanoéshe space
probes are far beyond the planets. Radio signais Rioneer 10 were received until January 2003used for measur-
ing their distance. (In the meantime, P11 ceasausimission). To the surprise of the astronomees,diktance is a
small amount less than explained by any known thefmis “strange” result has left the astronomeztpless. It looks

as if a very smalhdditional gravitational force would act in the direction &nd the sun. Does this indicate a new kind
of gravitational force? No, It does not, it jusriies the increase of mass if we apply the "LdwGoavitation with
Enegy Conservatichaccording to the Special Relativity (SRT):

This is consistent with all empirical facts. As aimoin Chapter 1, a mass, m, when falling from=R» to R,decreases
frommto my = me?® i.e. it decreases by exactly that small fractbits own mass which becomes transformed into
kinetic energy. When, conversely, the mass is daiten the same amount of the applied kineticgnesrtransformed
back into mass according to the reciprocal faatt™ As the distancéncreases, the masscieases from the lower
value, m, to me™®. In other words: In order to increase its distafmoen the sun, Pioneer 10 needs energy. The source
of this energy is its own kinetic energy, which sses — by that amount — when it is transformetk b#to mass.
Since the increased mass has a greater weighe isutfiis field, it is raised slightly less from then than it would with

a constant mass,gthence, Pioneer 10 did not rise from the sun rad&xpected.

In reality, the effect is comparable great becahsespace probes gained much additional kineticggnehen they
were dragged along Jupiter’s orbit. The energy cénm@ the kinetic energy of Jupitertebital velocity (not from
Jupiter'sgravitational energy). After the swing-by on Jupiter this kinethergy transforms into mass because up from
there it is moving away from the sun. Since thesnasncreased, it has a greater weight in thessgravitationafield

and becomes lifted slightly less than it has bedoutated with a constant mass. m

With a = GM/é, we calculate this with the formulas derived irepter 1:

Msun= 20102 g, ¢ =910°cnf/s’, G =6.67 10cnf/g &, distance Rym-sun=1.5 13° cm. We obtain
GM

c’R

=10®% Hencee™®? 01+1x10°% That means the mass of Pioneer 10 (and its tmaloy the sun =

Earth/Sun

its “weight”) at that distance is greater than @uld be under classical law — due to the additioh® mass
equivalent of that energy which is subtracted ftbmkinetic energy when increasing the distandbegun.

However, themeasuredhange of mass is 8.74 times greater (theh0®) in the factorl+(8.74:1.25Y10°°,
Why? It includes the energy added to P10 on iteemer with Jupiter on Dec. 4, 1973. They got eveich
more energy from Jupiter’s orbital energy as neddedscaping the solar system. The dragging blaaep
is common use for catapulting space probes td@rdestances from the suBeeChapt. 3.4 [Reference
1.“Die Pioneer-Anomalieby Hansjorg Dittus & Claus Lammerzahl_in Physikidal Jan. 2006 and

2.“The Strame Acceleration of Pioneer 10 and’ by John D. Anderson, Philip A. Laing, Eunice Lau, Michael Martin Nieto,
and Slava G. Turyshev in “The Planetary Repd&tbvember/December 2001.

The change of gravitational mass proportional todlstance is also responsible for the advancbeopéri-
helion of planetary orbits. In order to evaluate theasurements, many additional effects must lss taito
consideration: solar wind, influence of planetsliation (for instance, radiation of heat and rasiignals),
the gravitation of kinetic energy, etc.

Nobel Laureates Outwitted by a Pupil who Disprove8lack Holes

In discussions with teenagers about gravitatigmj@l reported one day about his difficulties tdegnnto a
dialog with physicists of highest reputation. Witist a very simple mental experiment, he provoletbat
unbelievably irrational answers. Some physicis&tgarded that his question was too fuzzy to be wnille
answering, others beat around the bush. The reaagjudge for himself, that young man’s idea:

Let's assume a star observed from a rocket appiogadhits mass is too small and its diameterlarge for

collapsing to the Schwarzschild Radius or lesscléhis star is not a Black Hole. If, however, tiserver
accelerates his rocket relative to the star untéaches nearly the velocity of light; then (adoog to the

theory of these physicists), the mass he observessintrease relativistically until it collapses to a &ta
Hole (all the more so since its radius must deereakativistically). After having checked that ts&r has
imploded into a Black Hole (indicated by the in@ed orbital velocity of the star’'s planets), theserver

reduces his rocket’s velocity and returns to eamtiere such a great achievement would surely bedada
the Nobel Prize. However, a problem remains: thigradicts physics.
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A Black Hole can never become reversed into theesstar it was before, hence the Black Hole crepisd
by watching a stafrom a fast-moving rocket would be the greatessagon of the century.

I do not know what would happen with the Nobel Cdttee and the observer when they realized that the
star has recovered from becoming a Black Holehdf question is too fuzzy for an answer by thesesiphy
cists, then the dialog with teenagers having suastipns will just have to wait until they havedlimut.

However, another option exists: Because stars ¢dr@omme transformed into Black Holes just by wigigh
them from a fast-moving mass, we must conclude Bletk Holes cannot exist at all. Some scientiséy m
argue that such a fast-moving rocket is not feasibbnce such a mental experiment is not permégssibl
However, (1) an experiment is not disproved justse it may be not feasible; moreover, (2Jhat case it
doesn’t matter, since the experimdats already been made. Particles in some accelerhtors reached
velocities just a few cm/s less than the velocityight. Like any other mass, these particles @veervers
Relative to these particlesll the stars of the universe must be Black HolestHiatcontradicts the fact that
— relative to us — they are not Black Holes.

Einstein’s Interval
Comment on Chapter 2.Bage 16 “Einstein’s Hypothetical Space”

Some readers may wish to compare Einstein’s formqutsted onPage 16with the following original for-
mula of Einstein, where, for light, ds must be zemd o is the density of mass:

d<? = _(14. 4:TJ‘O-C:’V0\)(dxf +dx§ +dX§)+(l—4fTJ‘0-drV0j(Cdt)2: 0.

The brackets are the factors for the change oftleagd time respectively. Instead of the gravitedio

. : , : : 81nG :
constant, G, Einstein prefers — without explanatiorthe expressiork = el For spherical masses,

J‘R adV, :% (seePage 3%, hence, when is inserted, the second term inside each bralee%M.
00 r C R

With this, we obtain the same factor for time ditain as on Page 16 in Equations (A) and (B).

In each reference system, the velocity of light inlnesa constant, expressible by
¢ = A/t = wavelength divided by the duration of a period.

With Einstein’s formula, the velocity of light —axved from any reference system — can be calculBtedse
note that Einstein often uses an approximationitferroot of the brackets. For light, ds = 0; tHam left term
in this equation is equal the right term, and thets must also be equal.

Einstein was convinced that Black Holes do nottekisnce he often assumed v << c.

That means 2GM/Rc V?/c® =& << 1. For such a very small he can use the approximation

Ji-e0(1-€/2), and 1/(lef2) O(1+/2).
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Is the Redshift of Remote Galaxis a Doppler-Shift?

"Doppler shift means the change of frequency due to the vglatia light source relative to the observer. Tames
effect is known for the frequency of a sound. Tiegfiency increases when we move towards the sofitbe sound,
and is lowered when we move away. Christian Dopptedicted the same effect for light (1842), bus thrediction
had the effect that 1852 his lectorship was disp@nsfor teaching such a nonsense. More then 18 yater the as-
tronomer HaltorArp was dispensed for the opposite, that is, hesorea a red shift on remote galaxies which is not
explainable as a Doppler shift of an expanding erse. Once more we are confronted with the samstiquels it a
good idea, to prove or disprove the laws of natyexcluding astronomes from the dialogue if thenelihg do not
agree with an established opinion?

1. Is the red shift of a galaxy a Doppler shift?s a correct conclusion also correct if we revéhsclogic?

A. If a galaxy moves away from us then we see ittt ligd shifted.
B. We see a remote galaxies red shifted — henceviesnaway from us.

This concludion is wrong. Why? & the Galaxy moves away from us néw this moment)B could be the
reverse ofA only if we would see the light in that very momeuvttiere it is emitted. This is impossible. The
fossil light we see is the light emitted milliondes billions years ago. Because co<t has been emitted
many years ago. That means:

2. Its red shift can not be an effect of velocityThree proofs:

a: StatemenB contradics itself. It would be correct only, ifthed shiftof the distangalaxy would be the
same to day as it was in the past. However thimgossible if we assume a Doppler shift. Then tieedase
depends on both, the velocity of expansion andlistance. This would be zero at zero distancerust be
the greater the greater the time since emission.

b: If the velocity of expansion would be proportibt@the distance then the galaxies had the highgsin-
sion velocity at present. When the galaxies prodeed past (from where they are coming) they musine
reach a velocity greater than light, relative te gast. It was not realized that Galaxies, if tkga@ding ve-
locity is proportional to distan¢enust reach the maximal expansion velocdibyv (today), not in the past,
where they had emitted the red shifted (fos&ght. This shows the standard mistake of thedog an-
stronomy: The time was given a wrong signpking into the past timiavas considered dexpansion! It is
the inverse of expansion.

c: "Proof by contradiction": Assumed, the red sksfia Doppler shift due to an expansion velocitypore
tional to distance. A galaxy at a distance &L (2 billion light years) from us, has, due to this velocity,

at this distancea red shiftz. Five times farther back, that1® billions of years the red shift wa$z due to
the_greateexpansiorvelocity 5v. However each Galaxy emitted at any tingdii- also &illion Jahre later
when the time distance to present have been oliY2 (from 10 to 2 = 8 billion yeags During the time
where they where approaching and the universe eipgnthe distances should have stretched (beginnin
with 5z, at least withz). The distance of BLY (the galaxies have today), should be, at the dame
stretched more thanBLY . Hence, the assumption that the red shift is gacedf expansion, is disproved.
The red shift cannot be a Doppler shift.

ConclusionAll theories constructed on the condition of expanefdhe universe contradict the logic.

According to the Spez.Rel. of Einstefre red shift of distant galaxies is a consequeftiee gravitatiorof
the masses in thaniverse (proved on Pagés3), however the masses are defined by its intries&rgy. The
same results can be derived from the law of Lud®atizmann (see Page 83).

These are the mathematical consequences of tliiaERelativity Theory if no additional hypothesas
assumption are assumed. With this many problemanmsawered before have been solved.

® The red shift of distant galaxies measured by Hbhd others;

® The universe does not expand.

® The up to now not explainetelayedPioneer-probes 10 and 11 (and others);
® The twofold light deflection by large masses;

® The advance of the Perihel of planets.
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El nStE| n' MaChlne and G raVItatIOn (http://www.rudolf-kiesslinger.de/)

When exploring the law of free fall Galileo appliadsimple trick. He reduced the velocity of thd faf

using small balls of different weight simultane@aBing down a slightly inclined groove. Due to telewed
movement he could notice the position of the baillany time. Of course, this trick was possibleutands
of years before — but nobody had the idea. Galdeod what prior to him only crack-brains had readi by
logic: The velocity of the free fall is the same for altites.

So he disproved a scientifiStandard'-Theory of his time "tandard" is often used synonymous with ultimat¢h)
— in opposition to "the majority of scientists", aothorities like Aristotle, Ptolemy, and to all avbelieved
that god reveals himself by "self-evident factst, ihstance "heavy bodies are falling faster".

In order to demonstrate the relativistic changmagswhen the distance to the gravitational center gagn
we apply the trick of retarding the free fall (avgdus to Galileo's trick of slowing-down).

As far as | know all "Standard" hypotheses — Exjmmef the Universe, Big Bang, Black Holes, ethave
been derived under theupposition that the mass remains constant — partigarly when its distance to
the gravitational center chamges

Remains a mass constant when fallilg® we get a millenium result like that of Galdis?

Accidentally | found a machiney which cosmological theories can be tested farenprecisely than Galileo
could measure the free fall. With this machine geaonal effects can be checked in steps, eaghdgeals
with only one relativistic principle. So the sumizad relativistic behavier can be revealed by tgkimo
account each effect separately. Of course, asdeferhave to reveal how the masses interact, tlohimea
will not do it for us. | call the machind&finstein-Masching'. It works similar a tower-clock, where

a) wewind-upa heavymass by using a crank, b) we let the mass sinkekeryin contrast to a clock, con-
trolled notby a pendulum but by a centrifugal regulator a@atgaa friction brake via a gear. An ingenious
constructed control loop allowes an extremely geeidjustment of the droppinglocity— or to stop it. Up
to now the machine was used for steering a telestmfollow the "moving stars". We use the mactore
an entirely other application: Because the magkérmachine and the masses in the universe arergale
by the same laws, we use the machine for simulatimgss in thaniverseby a masinsidethe machine.

The identity of the law inside and outside the madhe allowes to test some kosmalical hypotheses
We make use of the fact that the machine obeygdiirsSpecial Relativity-Theory(SRT). This is possible

becausanass and energy are equivalentMass represents energy, and conversely, enesggred or not —
represents mass, expressed by Einstein's famontityde= mc’.

The Spez.Relativity Theory remains true if we use as criterion for mitssgravitation (or its weight). This
is inherently different from Newton's dynamics wdenass is defind byertia. If "mass" is defined as the
essential cause of gravitation than inertia must bensequence of this definition. This can berassuto be
known, but because not all physicists had realiaexit will be proved on top d?Page 103

From the equivalence of mass and ene8RT) follows that the weight of a clock increases witsrspring
becomes wound up. It increases proportional tarthssequivalentEnergyE = mc?, stored in the spring.

The mass equivalent of the spring's energy isdarléss for being measurable. However when atonas in
large accelerator reach a velocity near that ditltgen their weight increases many times. [You malgu

late it: The weight increases with the masss mo/wll— v2/c? - (v = velocity of the atomse = velocity of light)}
The enegy of the mass of a 2-Euro-Coin could lift the Lakenstance (600 Km90m deep) by more than 1 meter.

By raising the driving-weight of the Einstein-Maxhiwe insert energi, into this weight.
According toSRT this energyE = mc?, represents a mags= E/c?, by which the weight increases.

If we release the force upon the braking shoe thenveight sinks. Then the energy supplied beftiosvs"
from the weight into brake and bearings — wheteitsformes to friction heat.

In case of free fall over the same distance thisggntransformes into kinetic energy fiv’/2).

Here we should notice: The "standard"-hypothesgpdiding Universe, Black Holes, Big Bang) ignore
the increase of weight by lifting, because the nmsssumed to remain constant in the gravitatifiekl.

In reality however the followig happenslf an assistant winds-up the driving-weight tremergy "flows" from
his muscles via a crank into the weight, therelzydases the mass of the gldi by the engy inserted (due to
SRT) (Accordingly the assistant's weight decreasedaltiee energy-flow from his muscles into the crank
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If we allow the weight to sink then its madscreases — because the gnénserted beforéy lifting changes
into friction heat. Please notéhe energy flowing out from the dropping weighslieeen a part of the mass
of this weight. It was not in another place in fieéd of the earth or the "space".

This can be expressed as a law: PotentialggneKinetic Enegy = constantThe idea of potential ermgyr

makes no sense if (as in the "standard"-hypothdbes3nergy is assumed to be a quality of thed'fjdde-

cause then the energy (with gravitatjomould be stored not in the weight, but in the fi@dden simultane-
ously with all other masses of the univgrset had to find its way into the brake demandsia the weight.

| The flow of enegy obeysSpecial Relativity (this means: the theory will not contradict it¥elf |

With other words: Ifmass mis lifted in a gravitational field then ihcreases It increases precisely by the
mass-equivalent of the energy needed for raisitthii isE = mc® = weightx height).

The inverse is more informative: A dropping masisqdts weight)decreasedecause it aquires kinetic
energy at the expenséits masgnot of the field — a field cannot have an output grinis no input).

A mass can fall until it is used up. Can it becdimged up"? If so, then its gravitation has vanishibeki-
netic energy has its maximum — however mass mustdmserved!'Where goes the mass when it
"vanishes" and becomes conserved at the same time?

You see, that simple machine leads us to the laesdtmpns of physics, for instance: What happetiwitdrop-
ping of the mass would not be stopped, that isyifstar — the earth — had such an enourmous Matsg t
would, by gravitation, collapse into a point? fie driving weight of the machine whithin this "ptit)

The collapsing atoms produce heat due to mutudlipgsif at least the atoms itself will collapshen the
mass transformes completely into kinetic energy Tmperature must increase until the whole massris
verted into light, and light is kinetic energy anfyhis cannot produce Black Hole because, instead of
accumulatiig in the center, the masmnsformesdnto light which is radiated. Energy in form ofit cannot
excert gravitation in the direction it propagates.

At the end only light was produced. Then the whkihetic energy has been transformed into radiation.

A Black Hole cannot result. Falling masses will motumulatein the center, because they disappear by
transforming into light. Nevertheless light is Kigeenergy (with an equivalent mass) whose grawitabad
vanished in the direction it propagates. There do¢®xist any evidence for a supposed "field gyter

The mass of the falling weight can be imagined caosep of two parts: A lanitudinal part: this is that mass
which causegravitation in the direction it moveand a part which acts transvetsdt. The kinetic energy
has its source in the Igitudinal part, hence it becomes subtracted from_thgitadinal mass, and at the
same extent the gravitation in longitudinal directimust decrease. However — first realized by Einst
in the transversdirection this gravitation iadded Because this isrthogonalto the direction of falling it
does not effect the fall, still in the other diieatit effects interaction with other masses, meaegy Ed-
dington as deflection of the stars' light when pagssear the large mass of the sun.

A part of the mass becomes transformed into kinetiergy. According to Einstein's equatiBn= m¢c it

must be conserved in spite of being transformeitheest cannot vanish, its gravitation must alsefken. It
has no gravitational effect in the direction it mevEspecially for light remains a question abbatdquiva-
lent mass of thediht's enegy? Where is thgravitation of that mass acting?

It should be emphasized: The question can be (asdbken) answered only by non-"stantiditoeories.
Consider a falling mass. Of course, it transfortaelf intokinetic enegy, and this to that extent as it alis
peares as "gravitational mass in theectionit moves" and appeares as kinetic energy (Notednérast to
Newton's dynamics where the "gravitational massd e®nstant defined by inertin Because the gravita-
tional quality (the attractive force!) dippears in the direction of the moving mass, thiality must (and
can) appeare only in the direction orthogonal s thas a quality of the mass-equivalent of theetkin
energy (due to energy conservation). In classibgsios the force — in the direction of movements heen
defined by inertia, now, orthogonal to tldirection, it is defined by attractipmwhich isaddedto gravitation.
This is also true for light (having no gravitationthe direction it propagates). What light does Imave in
the direction where it propagates, that is add#@tbgonal to this direction. That means:

Orthogonal to spreadirg its gravitation is twice.Though this has been correctly calculated by Einstés
often ignored. Being a consequence of energy ceaten, it is generally true fany kind ofkinetic energy.
In other wordsKinetic energy exerts gravitation, however only orthgonal to the movement. Therdt is
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added, hence for light the force becomes doubletl.would be a wrong conclusion that a sufficieritlyge
concentration of mass would produce a Black Haenfivhich"not even light can escape).

From the mere fact that light has no graviation inthe direction it propagates, it must be concluded
that light can escape evethe greatest gravitational field without being effeed

According toSRT light does not exert gravitation in that directiwwhere it is approaching us (because — due
to the addition theorem — the spreading velocitgrafvitation cannot be greater than that of light).

Though this can not be questioned, some standztsl persist on the wrgnconclusion thatffom a Black
Hole not even light can escape since the escape vel@tityeater than that of light." (Liter§l

For the same argument a Black Hole can not evdarbeed because tl@mount of both — th&alling and the
escaping- velocity, must be the same, each must be lessttte speed of light.

And an additional argument: According $RT the time betweeemissionof a photon in a galaxy and its
arriving our telescope is zero, and in zero timgimg can change.

So theEinstein machine turns out to be a demonstratiercddor solving — without sophisticated mathe-
matics — a lot of problems which up to now could Im® solved even by most competent theoreticans. We
can even encourage any student to crack thesespnshust by the knowledge acquired by reading the p
ceding two pages.

Consider, for instance, the trajectory of §pace probes pioneer 10 und 1launched 1972 and 1973.

Today these probes have reached a distance fanad#ye most remote planet.

[Ref: 1. "Die Pioneer-Anomalieby Hansjorg Dittus & Claus LAmmerzahl in PhysguthalJan. 20062.,The Strarge Acceleratiorof Pioneer 10
and 11 by John D. Anderson, Philip A. Laing, Eunice lad, Michael Martin Nieto, Slava G. Turyshev in ,TRinetary RepditNov./Dec. 2001.]

The distance of Pioneer 10 could be measured 2002 — extremely precise. The "strange" result gquake
unexpected. It perplexed many astronomers by tttetfiat the measured distance of the probes iktblig

less than calculated. It looks as if a very smddliive (even growing) forceowards the sumvould exist. A

force of this kind could not be explained by angwmn theory. On the other hand it turns out thaaitnot be

an indication of a new gravitational theory (as stmes has been suspected), because the measurement
confirms what now we can explain with the Einst@iachine. Let us consider the whole problem:

After launch from the earth each probe was naviyatefollow Jupiter on its orbit. According to some
ports the probe has acquired kinetic energy froengitavitational energy of the Jupiter, but thigumserror.
The gravitation of the Jupiter has only be used dktow rope to drag the probe along the plandti. ©f
course, whilst dragging the probe was falling teJipiter, howevebnefore collidingit was manoeuvred out
of his orbit in a direction away from both — Jupitend sun. The energy for climbing up the sun'sl fie
supplied by the kinetic energy (acquired when tlube was dragged to follow Jupiter on his orbiithin
the draggingtime the probe had acquired additional kinetic energynflupiter'sorbital velocity —about
8-times the energy by which the probe has beercltad Due tahis energy the probe could escape the sun.

The energy aquired from the Jupiter's orhit@lvement is kinetic. As such it exert no gravitatin the direc-
tion of movement, but orthogonal, when "climbind' tige sun's field, this energy has been transforimed
potential energy in the sun's field, thereby insieg the weight of the probe with respect to the lsy the
mass equivalent of this energy. This is the "stedrigrce which has been thought to be "not explamay
any known theory".

These arguments are a consequence of the pritbati¢he fallig enegy is supplied by the intrinsic energy
of the falling mass, not by a hypothetical "spacergy" and not by the even more mysteritasurce-free
field". This principle is by no means a mere hygsib, it is one of the most precise measuremerghyigics
(1971, called "clock experiment”). It proves a petdn of Einstein, that in the field of the eatthe time
proceeds the faster, the less the strength ofelte This means:

The run of time increases when we rise the field of the earth. A time interval can #efined most precisely by a
guantum jump, and a quantum jump is proportionghéatomic mass, hence the mass musease when the distance
to the gravitational center increases. This melligss andthe run of time increase by the same factor:

The source of the gravitational energy is the intrisinc energy of the mass itself — not the "field"not the "space".
Though this is a simple fact, it appear to be clifi to realize by advocates of "standard” theot$zame of thenegin
to accept it, though not realizing tineathematical implicationgthese are also simple), for instaridarald Lesch
(2008.4.13, 20h, Bayrisches FS8pha-Centau)i Marcus Chown (1999 in "The Magic Furnack Page 80+81) i.a.
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Theidentity of gravitational and inert masscan also be confirmed by the Einstein-Machine. th we wind
up the driving weight of the machine by a definétahce. The mass of this weight increases byrtberted lift-
ing energy. If the weight falls back the same diség it reaches the velocity The kinetic energy of the mass|at
this velocity v is precisely equal the energy acquired for windingp. Of course, this energy could also belin-
serted from the outside into the mass by acceteydtihorizontaly until the_samerelocity v is reached. In both
cases the mass increases by the same amount gf/éresrause in both cases they have got the setoeityv,
regardless, whether the mass has been lifted agganstation or accelerated horizontally againstriia.

Hence gyravitationl force cannot be distinguished fromiaartial force This had to be proved

Disproof of "Standard-Theories™:

Galileirealized thathe velociy of free fall is the same for all bodid$is he demonstrated by small spheres
rolling down a slightly inclined groove. In order éxplain energy transfers we use another deviee, t
Einstein machine With this device it is easy to realize that in awgtational fieldthe sourcdor the energy

of fall is the dropping mass itselh¢®) — not the "field", not the "spaceh contrast to standard-theories.

This has been confirmed by measurements predigtelfliistein. However Einsteins arguments remained
unnoticed, may be because they are hidden in dagatted mathematics (see the box on preceBiage.

If Einstein's mesaurements are accepted then theeqaence is far reaching because then not only the
movements of celestical bodies become simplified|so eliminates the contradictions to energy eores

tion in the vicinity ofsingularities (singularities are the mass concentrations c@legdk Holes where the
gravitation has been assumed to become unlimig&Hme of the contradictions are quotedPage 80.

Einstein realized that the gravitation of lighdnsverse to its propagatios doubled. Though many autors
followed his arguments, as far as | know non ofrtivealized that irthe other direction — the direction
where light propagateghe gravitation is zero, and this is true not dolylight but also for the mass equiva-
lent of ary kinetic energy — that is algrthe tagentof the trajectory. Transverse the tangent it is doubled.

When Einstein insertedoissons equationnto the General Theory of Relativity then everdigenot realize

that the mass changes when it is moved in the. fidassons equation however has been derived uneer
assumption that the mass remains constant. Igntmghange of mass when applying Poissons equation
leads to inconsistencies with energy conservatiod o energy transports in the Einstein machine).

If light is directed upwards a field then its fremey (measured by the clock at the bottom) decseddes
has often been misinterpreted as a decrease tthis enegy. However light needs no energy for "climb-
ing up a field" — because light does not sensegthgitation in the direction it propagates. The dovire-
guency measured at a higher point does not indigaliess of its energy due to rising, it indicathe t
decrease of timat the higher point (this means: 1 second is shorThesameinstrument (at the base!)
counts for the upper point less cycles per secamat in spitebutbecausehe frequency does not change.

All contradictions of the relativitic gravitatioran easily be solved if we take into accourtttat the source

of any energy is always a mass, afiitBat energy represents a weight. An instancedsatvancef the
perihelion of theplanet mercur which can be calculated as follows: When a plapgiroaches the sun then
it gains a fall velocity. Because this velocitytisned into the orbital direction, it increases kimeetic energy

of the orbitalmovement. In this direction the kinetic energyresponds to an equivalent gravitational mass.
The attractive force of the sun acts upon any ‘ticnmass" twice as much (compared with a bodily shas
Hence the orbit around the sun contracts, causiegpkanet to advance a slightly greater angle atdbe
sun. The calculation in this book is similar tottb&Einstein. (Compare this with the calculatised above
for the pioneer probe when explaining why its dis&to the sun is less than expected.)

The following Page 105demonstrates by simple mathematics thatréueshift of distant galaxiesis an

effect of gravitation of the mass demsif the universe. This disproves the hypothetegbansion of the
universe. By the same calculation many problemsaireed, e.g:#-Why is the sky dark at nightPéges 84,
100), -®-Why does the universe not expan#?2ll simplifications of the mathematical represeiuatof the

celestial mechanics and its effects are basicatlgresequence of elimination the erroneous assumfadt

in the Gravitational Law the mass would be a corista

In the Einstein machine the energy is conservelowit postulating any new hypotheses. Now a surprize

This has already been proved ahead of Einsteinubyvi g_Boltzmann at the time, wher& = m¢® was not
known.
(1896 Vorlesungen uber Gastheorie, |. Teil, VanWearls/Gase mit zusammengesetzen Molekilen). Mok 83.
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One of my readers was disillusioned from the Einsteachine because — in his words — it revealkingt
"what | did not already know". At least for thisader it was obvious that nothing can be learnech filoe
machine — "it did not explain the Theory of Rifity" as he had expected:. He had not realized tie
theory regires studying of the physics of the 2@tuwey — and that this can not be done by a machine.

Nevertheless, the machine could reveal that sonteeofeaders cosmological ideas are outdated. Wat
himself could not realize remained unexplained entheless he expected from the machine an almpst-su
natural capability: to explain his non-relativistiencept of physics which he himself could not uatéend.

The machine has triggered a fundamental metamoegpbioisis consciousness: A few hours befor he flgrce
defended the principles of all standard theoriepdasion of the universe, Black Holese, etc.). Nout,
without being aware, he has adopted from the macthia opposite: that energy is equivalent a mags, a
since this energy can be stored or supplied Maitable and the same must be true for mass. Howeveisthis
the opposite of all "standard" theories, where @ding mass is assumed to be constanthese theories,
the source of the gravitational energy is the dfi€br the "space™) — not the mass.

If the machine's principles are convincing and stendard theories are also convincing, then nonisise
tency should arise when both theories would be sivmiltaneously. Now he is confused because if he
accept the standard theories then he get in cocti@dwith the performance of the machine.

What the energy balance of the machine revealsuwasgpected for many: It shows that the fall energ
massm does not originate in an abstract "space" (otdfjeor in "zero-point energy", "dark energy", "#ar
mass", in higher "dimensions"), — it reveals thagrgy of free fall is supplied by itsvn substancem (by
the intrinsic energfe = mc). The only condition we must accept are the measeants, which have been

predicted by Einstein. The so-called "standardhaasgies contradict these measurements.

In a sense the machine may be of higher importforags than the telescope was for Galilei. Everywshin

the universe energy transports obey the same lbgitce a cosmological theory can be examined by com
paring these transports with corresponding trarisporthe machine. If a theory explains these parts in

a different manner in the machine than they anedlity, then the theory must be wrong. This medie
Einstein machine, not beiran explanation of any theory, offers a device fohecking theories by com-
parision. The machine may be considered as an arbitrator.

In this way some controverses can be solved: Duoesitiverse expand? Was there a Big Bang? Does dark
matter, dark energy, Black Holes exist? How doesdfiect the theories about the origin of the elata?

The machine reveals — without a measurement, justsbsheer existencdf the SRT is true,_thenany
hypothesis which is not consistent with this maehimay be in an experiment in thought) must be gron
Let us remember: This is a consequence of the eéwfhgass when the gravitational field changes.

The critic is dissatisfied because, in his wor@dscbuld not see that the machine had "measuredéthiy-
istic change of mass. Indeed: The machine is red & "measuring” anything. However when we, step
step, apply thé&RT to the universe, the machine offers a clear aminoing check of energy transports.
This is in contrast to the "standard" theories \elteese transports are concealed by unknown conslitind
incorrect statements, for instanc&The not provable statement that the red shift sfadit galaxies where
an effect of cosmic expansio®:The source of fall energy where the “field" or tepace" (introduced with
Poisson's equation, derivable only from the untlnabndition ofclassical physics that the mass would
remainconstant Mass cannot be both: constant and relativistiaghble.)

Many of the almost metaphysical problems in tharidard" theories (some contradictions quoted.o80
could arise only because in these theories thegghahmass in case of energy transports is igndiedugh
some people declare they can understand these tdémga theories | did not met one who would engige
a dialogue about its fundmental assumptions, on ewvelefend it.

In the "standard"-hypotheses (concerning expangfahe universeBig Bary, i.a.) the energy transports,
shown in the Einstein machine, are ignored. Thantrd"-hypotheses are based on a wrong interjpretat
of the red shift of distant galaxies, for instaticeir interpretation by expansion (or a recedinipaigy). In
the view of these hypotheses it is difficult toagoize that these interpretations are incompatiliibl SRT.

On Page 104 tried to explain that the red shift is not aneeffof expansion. Can it be that this book is the
only representation of gravitation where BRT is recognized (especially the measurements pestiioy
Einstein)?

In any case this book is free of the most comnatladies about Big Bang, Black Holes, etc, the edated
contradictions are also eliminated ($wge 108.
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Red Shift of Distant Galaxies

According to Einstein the run of time decreasesrmive move towards the center of gravitation — itrdases
proportional to the increase of the gravitationeldf (seemeasurement of Hafele & Keating 1972The clock is cali-
brated by the period of the frequency of a specified quantum juai@n atom or molecule. This jump is propor-
tional to both, the run of timendthe mas®f the atom { measurement d?ound, Repka & Snider 1950Conclusion:

1. The periodr of a specified spectral frequency is the ideaktstandardor calibrating an atomic clock.
2. The sourcdor the kinetic energy of a falling atom is theeggy equivalent of its mass, hence the rate of
the clock and the mass decrease by the sdae@d@rding to Einstein, verified by Hafele & Keatiagd by GPR

Einstein's messge: The kinetic energy a stone acquires by fallingas supplied by the fieldt is supplied
by the energy equivalenc? of the stone's mass, which decreases by the mass of the kinetic energy

The proportionality between mass and the lapseno# tn a gravitational field is one of the best doented
measurements in physics (proved by frequency casggr however it isgnored in the "standard” theories

The following diagram may be extended over the wholiverse. We are the cer#eiof a sphere with the radius
d (= distance to the galax@® ). Inside and oetdidre stars and galaxies distributed at the same desasity.

Q = solid angle (= angle area distancd from m)
[QRY]  =areaofM;
[Q(R+bY] = area of M;
[areasin brackets]

P = mean density of the universe

Observer
on earth

Q =solid angle =
o\ area for R=1 . .
Theuniverse is thought composed of mass shglls

each of thickness dR. The opposite masses
relative to® are the masdds undM ,:

M. =[QR]dRp, M,=[Q(R+bY]dRp

(= remote
Galaxy at the
distance d to us

We calculate the
Gravitational forces of M; and M, upon m

thickness =R seen from an observer up$n
(not from m or any other locatidi.

GmM 2
Ky =— =Gm[QR2]OIRp =GmQdRp —___
R R K1 = K2.
_ GmM, Gm[Q(R+Db)*]dRp _
(R +b)? (R +b)?
The gravitational attractive forcd§; and K, of opposite sections of the same shell neutratizeually.
Hence the mass of the distant galaxy will be aonly by those masses which are within the dhshe

sphere (note: in the view of the observergt This remains true if we insert for each masgatativistic
expression mé&R because, when R goes to infinite then the fagtStapproaches 1 and the factor

This means: K; — K, = 0.

2 GmQ dRp (the squared radii in each formula reduced)

G \r2
pe #"*? decreases to zefefer to Equ3.56, Page 3™ the book — see aldtage 84.

For galaxies at a greater distarbé= radius) is the gravitatioof the dashed sphere greater. This — not an
expansion velocity of the universe — determines glraitational red shift of its light (measurement of
Hafele and Keating). The careful examination Rege 37proves even more: at very great distances the
gravitation becomes inverted (due to the e-factor)l if the distance grows infinitely it goes everzero.

By the way, the heaven is dark at night due todiberease of gravitation to zero whengrows limitless
(explained orPage 84.

02.10.201iesslinger@rudolf-kiesslinger.deNussdorfer Str.25 - D-88662 Uberlingen -Tel.¥@W551 61117 http://www.rudolf-kiesslinger.de



106
Basic Diagram of CosmologyHubble-Diagram)

All cosmological theories of the "28entury culminate in a fundamentally wrong conidos due to wrong
labelling of the Hubble diagram. This diagram is base of each theory, but it has been

incorrectly labelled (left). The_correctabels should be (right):
Velocity of expansion(today) Red shift z(in the remote_past but revealed
?(not known, not measurablg) ? when we receive this Light todg)

*/|Up to there * /| Up to there
measured by measured by
o Hubble y Hubble
% DISTANCE / TIME before present
today. > when thelight was emitteo>
(Not observablg which is observed

All "standard"-theories are based on the diagratafatHowever this is incorrectly labelled. It asgates the
light at each measuring point) (with a galaxy having (1) a velogithe greater the greater its distance, and
(2) a_red shiftcaused by thiselocity. (The distance was estimated by otheicatdrs.) This is a fallacy,
because thiight we cannot see. Even Hubble could see oglyt livhicharrives us today and which has
been emitted by a remotmlaxy far in the past. The lighmittedtoday needs millions or billions of years to
cover the distance to us and will arrive us aftesse years. Light which arrives us today carriesréidl shift

of the far_pastvhich cannot indicate a velocity which did notstxihen the light was emitted.

By a mistaken logic the red shift of the past hesrbinterpreted as an "escape velocity" of todayggre-
sent expansion of space) and was recorded in #Hggadh on the ordinate. The corresponding abscissa w
assumed to be the present distance, though thendestoo is not known. Both these wrong entriestlae
foundation ofall "standard"-hypotheses about the past and theefutiuthe universe. The wrong entries are
considered (1) as a verification of the expansibthe universe (Hubble "constant") regardless thay are
not observable, and (2) that the expansion hae ttdrted by a Big Bang. Moreover these wrong petsts!
are the base of all "standard"-theories, which @khypotheses about Black Holes, (4) startingnipof the
elements, (5) sometimes with dark energy, and &8 dhatter. Since these hypotheses are not vefied
because their logical contradictions are not elatéd they cannot proof anything and must be dischrd

The red shift of most galaxies is so great thah@early days is was not realized that all spktires emit-
ted at the same timeave the same red shift because many of the dbastic lines where shifted into a
section of the infrared which was not observabkhiattime.

Of course, relevant for cosmology can only be threect diagram at the right. This diagram is natdnhon
hypotheses, it is based on known parameters (desarvelocities, i.a.), each verified by measurdmen
Moreover on the subsequent pages it will be prakiatithe assumption of a galactic escape velog#gd to
contradictions, for instance with energy conseoratind with the sign of the velocity. Especiallg idea of
expansiorieads to contradiction with itself, because thailteof an assumed expansisni- shrinkimy!

The consequences of energy conserving gravitatias already realized 1886 hydwig Boltzmann. At
least since 1992 it is explained (in the bo&kavitation Correlated With Li ght") by Einstein's Spez.Re
Theol and_endgy conservationAlternatives are not known to the author. Todame autors begin to real
ize that the masses are the source of gravitatemegy, i. aHarald Lesch, Marcus Chown (see note on
Page 102 However none of these authors examines theefching mathematical implications and the
impact upon the "Standard"-Theories, as if the gharf the base condition would not effect the Tieor
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"Light in Coma"

The reflections in this chapter should not be piteted as an established theory. It is rathertddesheck-
ing the own power of judgment. Its unaccustomedsjm® suggestions and conclusions should inspire a
critical dialogue — before it can be evaluated nagkedged or refuted.

Sometimes psychologists judge the mental powertesaperson by the time the person needs to grasen
solution for a problem in question. In contrastrd to evaluate a person's brain-power the hidfeeless this
person accepts to be set under stress of timehiBkary of science shows that, in general, it tdroat that
those have been proven to be wrong which are tthiewith opposition to an unconvential idea — ofterfore
they concede for the new idea the chance to berstodel.

The reader will remember many instances wherelectefe concideration have been refused.
The following unusual idea should be understooithitiating a ‘dialogue with open end.

Each time when in a remote galaxy a photon becameted it starts a journey of billiards of yeardilit
becomes absorbed or will even reach — extremeelnlik a telescope. Sharpwitted reporters in teievisr
in one of the beautiful astronomical yournals naipk about photons as if they where on a journeswH
ever little Gerlinde had some doubt: Could a tihpten endure such a long voyage? One evening, slnen
once again had fixed her eye on a galaxy, an agighoton could no longer bear the secret-mongexfinige
heaven and it dared to direct a question to Gezlifidhat do you whish so much?", and Gerlinde dyick
seized her chance: "Could you really endure suoh@journey?"

"Oh no, Gerlinde" replied the photon, "I was noathbn a journey. Instead of travelling | appegedctly, as |
do it in this moment." Then the photon revealelitte Gerlinde its secret. Its words where abaufalows:

Have you ever heard of persons who — by accideseatse, or narcosis — have fallen into unconsasssn
so deep, that later, after awaked, they could eroember any event in the time where their mind atsent.

Sometimes this unconsciousness lasts for yearss ydach do not exist in their life. Nothing waisd in
their memory in that years, where they did'nt spéaél and think, and no contact to any living loewas
possible. After awakend they continued their lifefrom that state where they had lost the awarenieasy-
thing. Such a deep unconsciousness is called Coma.

If you understand this, then you will understandand all photons. The photon emitted by an atonanesn

a part of the emitting atorhowever this part is in coma meaning a "condition of emptiness”. As such — in
the view of human beings — it may last a long timéliards of years or even unlimite@hough the photon
exists, it is not mentally alive because its owmetiis zerolt can be alive" only when waking up from the
coma, and it will wake up only when it is aborbgdam atom — in a sense: when it becomes "kisset#tedwa
by a "time-creature". "Awaken" means fusion, andida converts emptiness into "lifetime". Lifetimé o
what? In that moment the photon disappears, itstente is a zero-time-existence, this means hedink
between two realities, one reality before its emissthe other afterwards.

However there is more, because it may be that tie¢op is awake only for a single event and thealis
again into coma. If a living being awakens fullprir the coma then its life is enriched by this stnglent,
by including it in his recollection.

If such events are repeating then this is life mposed of such wake experiences and nothing else. N
someone could say, "life" is just the sum of eveBtch evenis life, and its sum is what we call "Time". In
this way "Time" defines itself simply by the numbmrthe possible elementary even®nly events count,
nothing else exists, nothing can be interspersddsaerted or added. This would explain what forugends
of years has been a riddle for thinking beings,amby in Physics: This iSIME .

"Time" is simply the "number of all possible elertaay events which can be experienced".

That is all — and it is much.

If we are speaking of the duration of a physicargwhen we only compare it with the number of know
events we have in mind. This is easier to imagnaa the idea of "time flowing". If we compare th&ation
with real events then the "time" is not a "flowintiling but simply the number of possible eventghi$
number is in one system dnd in an other system,Tand if T < T, (regardless of why, perhaps because the
system of T} is moving relativ to 1), then we say: the time runs slower in the mowygtem.

If the system of Treaches the velocity of light, then the flow ohdi is zero, that means ¥ 0, and this is
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the time of a "photon in Coma". It means: Betwesnission and absorption of the photon no event ifed |
is possible. So we have got an entirely other migame, which is identical with the time in Spdcideory
of Relativity. May be this is unaccustomed, bus ihot complicated.

If a photon is emitted then the emitting atom siggpthe photon with a well defined quantum of eperg
Max Planck has discovered that any energy tramsigspecially by light, goes in steps, called gslaBach
step is within a precise time interval and its ggas expressed by the light's frequency, hencé suicimp
can define the TIME and also the unit of mass.

Planck's quantum of themallest possible event has in fact the "dimensientigy multiplied by timeBy
absorbing a quantum an atom obtains both: 1 quaofwenergy and its "duration” (this is 1 quantume).

Because the smallest oscillation is 1 periode,m@de of light has always the same energy, datignby
Planck with the letteln. It is an universal constant. This is the posautiftPlanck and also of Einstein.

"Time" is the absorption of the sum of all periods.sltpracticable to use the designation "quant" fes¢h
sum. Each periode has therefore the gnbrand the duration.

Both is made "real" by absorption of a quant, amgiant is Energgndtime.

Though this sounds logical, it provokes a lot oésfions and doubts. We may ask immediately: Whahis
event? If these considerations should have a mgdhen it may be the fact that it provokes pondgahout
it, and this means, that we may be open for dristead of sticking to any of its conclusions.

If in place of Timeor Duration the "number of elementary events" is understeod, if (in the view from
"outside") the emission of a photon produces ngtleilse than coma (that is the condition of beiraglyebut
nothing happens), the "time" of the photon is zé&mr. the photon exists no clock, no rotating pointe
process or issue, no "time" which is passing bgré&lexist also no "distances", because distancemsrbe
imagined by correlating some events which wouldngethe way.

If according toSRT the run of time in a moving system is slower tiraa system at rest, then the number of
possible events in the moving system is less thamim the system at rest, whatever we mean vétrerit".
Essential is only that it should be understood asigersal constant energiywithin a perioder, which is not
dividable. If a photon has been emitted thent#étess a conditiowutside of space and time.

"Space" and "time" are abstractions in_our_imagination, not-explainable Their interpretation depends
on the context where it is used. When correlatetl @iphoton then it indicateésady to be absorbedavhen
correlated with an atom thénis absorbed.

Question: Is our image of the world identical witle world itself?
Each creature has an image of the world — a huraeagban ant, a burring cat.
Which of the image is "World"? Is it true for dllYou see the mind you comprehend, not me!".

Where exists a scientific dialogue about astronomy?

For some readers the topics in this book seemdxt ta blasphemy, for others the same topics ardéied re
from the misuse of mathematics as a spell to prat®ence against rational critic. Almost no editan be
found who tries not to exclude an autor from pudilan when his text contradict a standard hypthesis
gardless of the autor's qualification. Big Bangad¥ Holes, expansion of the universe and othenseiéic-
tion belong to the religion required for an autbefore just a single word can be published in therjals.
The only forum left for rational scientific publitans is the internet.

You can order only the german edition of a compptent of this essay. It is available in paper asve
An english edition will be published at a laterelahder the heading:
Gravitation correlated with Li ght
Computerprint, paper cover, more than 100 pag28,£
The autor will be grateful for contributions by treader.
kiesslinger@rudolf-kiesslinger.de

Definition of the time unit 1 second by a natural fequency of the Casium Atom:
The Sl-basic unit_1 Secondhas been defined 1967 on the
13" General Conferenz for Measures and Weight.
Itis9 192 631 770 times of the periodd an oscillation which corresponds with the transit time radiated
at the transit between the two hyperfine structueausof the ***Casium nuclide
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Annotations

1. Longitudinal and Transversal mass
An alternative to the derivation of the relativistic orbit, Chap. 3.6, Pge 30

GMm, _ GMmF*
R R3c?
use the exact relativistic formula for the kinetitergy [Boyonr= Mc™+2m(1— €*M¢? a = GM/E]:

We have used the classic Equ.(3.27) feydrn =2 , but we obtain the same result if we

Epotiortn = MC? + 2¢my(1-€ ¥R) = Mc? + 12 mF - (1-€e?%). With the power series for & we obtain

dE 2 2 2 2
K kin sortn = s 2m!: (1_e_a/R) me Di = zml: * mlz (z_aj - oo ; —tH=
drR R R? R? R R R R 2R
mP mP(,_ @, 2 = _mP(_ 3, 2w =e°F
ot 3|25t o T T =3 S tor Tt
R R R R &R R R R &R
mF2(3a 22>  5a° D% 3GMmF 2
== 4 —+Mo-==—".

Ko = =27 | R "R TR R’
If terms with higher power are omitted, then tharfola would be identical with Equ.(3.28).

kin /orth 2
R

2
If the orthogonal velocity is inserted, Equ.(3.22F ¢R=£, we would obtaink . 3GMm( J .
C

In order to save the reader’s time for searchingfarence lists, | adopt the integration of Eq293:

In any case, Keplersaw of Equal Areas Equ.(3.19):¢ =§ states the condition for a central force.

2. Velocity of free fall from R =o as a function of the distance R

Formula (3.6), P@ye 22 v =c+1-e 2R velocity at R WhenR=0 then c.
Squaring:
-2a/R v -a/R v?
e =1-—, or e¥*® = 1-—-.
c c

At R = was the energy of both, the mass plus the central mas4: E =Mc® + mc.

When falling a part om transforms into kinetic energy. Kinetic energy slowt excert gravitation in the
direction it falls. When reaching the distariRehe gravitative mass has decreased by the facBr Hence
it remains from the whole ener§c® + m at R = o the potential energy

2
\

E=Mc?+mc? [1-—.
c

This means: From the potential eneffy= Mc? + mat R = remains aR only the intrinsic energy of
the rest mass which has decreased by the kinegiggn
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3. Eine klare Darstellung, wie sich die Bewegungséiemmen von Newton durch die Relativitatstheorigadern,
findet sich in der 2-bandigen Ausgabe (die alleaihde enthalt) der Vorlesungen vBarnhard Baule
(die selbst zu erleben ich das Gluck hatte):

Die Mathematik des Naturfoschers und Ingenieurs
(ISBN 3.87144-534-7).

In Band IV, Seiten 106 bis 109, berechnet der Autor
die beiden Komponenten der Gravitationskraft. Bgdn in deBahneben&er Bewegung:

1. eine radiale, auf das Grav.-Zentrum gerichted, u
2. eine zur radialen Richtun@uR) orthogonale.

Nur bei Anderung der Distar? zum Grav.-Zentrum wird Energie (= Kraft mal Weg)gesetzt,
d.h. nur bei Anderung des Abstandeéndert sich die Masse relativistisch

Nicht verandert wird die Masse von der Kraft, dez [eliehkraftdas Gleichgewicht halt — weill
diese Kraftorthogonal("transversal™)zur Bahn-Bewegunsteht

Diese Kraft setzt keine Energie um, bewirkt aberkdiimmungder Bahn mit denKrimmungsra-
diusp proportional zd/p. Das ist anschaulich erkennbar an der Mondbahn er&wdie: Obwohl
der Mond dauernd auf die Erde "fallt" kommt erincht n&her, das heilt: die Fall-Egier(Longitu-
dinale Energiedes Mondes ist Nylbbwohl die Transversale Energien( Rotationsenergie Drehung der
Bahntangenfegrof3er als Null und Teil der Summenenergigaigirelativ zur Erdel) Dessen Mittel Gber
den vollen Umlauf bleibt konstant, konstant natlirlauch bei konstantem AbstaRd

Was fur den Mond gilt, gilt auch fur den orbitaldmlauf der Planeten um die Sonne.
Wenn man gelernt hat, sich diese Bewegungen vaiterstist das Geschehen leicht verstandlich.

Die berechneten vektoriellen Krake. undk! sind: (p = Kriimmungsradius)
m m v? -
K- =ﬁdv/dt (transversd) Ky =—°2— (longitudinal)
v
c c
"Transversal" heifquerzum AbstanR vom Zentrum "Longitudinal” ist die radid&ichtungzum Zentrum.

Beide Kréfte liegen in der Bahnebene des Himmejss:

"Longitudinal” bezieht sich auf die radiale RichguRR zur Zentralmasse. Gegen diese dreht sich der
Geschwindigkeitsvektor auf der Bahn mit dem Kriimgaradiusp, wobei die Fliehkraft vZ/p

der Gravitation in Querrichtung (“transversal") Weage hélt.

Diese Anmerkungen habe ich eingefiigt, weil die ¥dhsng von zwei Gravitationskraften,
"longitudinal” und "transversal”, auch bei Physikeft zu Verstandnisschwierigkeiten fuhrt.
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