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Abstract

According to Newton, the changes in the gravitational field propagate instantaneously. If we examine the
earth on its orbit around the sun and assume a light-fast effect of the gravitation, the following situation
would occur: Through the sun, a force would not act directly on the earth's center of gravity, but on the
point where the earth's center of gravity was 8 minutes ago, and through the earth, a force would not act
directly on the sun's center of gravity, but on the point where the sun's center of gravity was 8 minutes
ago. This time delay would cause the Sun-Earth distance to build up and the Earth to leave orbit. We
would be dealing with unstable orbits of orbiting masses in space. However, this is not observed.

It is to be proved that the gravity with 1. the constant product of mass and time duration which passes on
it, 2. the time dilation, and 3. the permanent enlargement of stable orbits can be described exactly by the
Newton's basic law. Newton would continue to apply and describe gravity physically correct in
accordance with observation. As a conclusion, there should be an instantaneous gravitational propagation.
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1. The constant product of mass and the time duration that passes on it [1.]
It is known that a moving mass m;, compared to its rest position m, is relativistically increased:

= (01)

my = 2
=

The frequencies of light emission on this moving mass must be increased to the same extent. This can be
understood at the example of an emitting star as follows: The energy difference between two energy levels
of electrons must be increased in the same degree as the relativistic energy of the mass. The light emission
of the transition must now take place at a higher frequency. Because it is known AE = hf:

fo =7 (02)

-z

This approach is to be tested with time dilation. As is known:

1
f=1 (03)
Each time period t can be calculated from a certain number of n of periods T composed of:
t =nT (04)

Equations (02), (03) and (04) are easily followed by equations (05) and (06):

2 2
T, =T, /1—’6’—2 nT, = nT, /1_% (05)

t,=t, |1—-2= (06)
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We see with equation (06) the known time dilation. However, this can be valid only if the velocity of the
mass object is increased compared with its rest state or that of a comparison object. Then on this and only on
this moved object the time passes more slowly. That means the time span ¢, is reduced compared to the time
span t, of the object at rest.

Equations (01) and (06) can be multiplied together:

= myty (07)

This principle is universal, it is valid for every mass: If this becomes bigger, the time passes on it slower,
respectively if it becomes smaller (e.g. by decay) the time passes on it faster. The product of mass and the
time duration which passes on it remains constant. Equation (07) can be introduced into the calculation of
the gravitational energy.

2. Gravity in harmony with time dilation

Gravitation for a two-mass system is to be investigated. For this purpose, the gravitational energy during the
free fall of two masses from rest and a certain distance until the collision of their surfaces is used.

The gravitational energy released during the free fall of two spherical masses from rest to the contact of their
surfaces can be calculated according to Newton as follows [2.].

r

_ T — mim; _ mimy;
Egrav = fr1+r2 Fyravds = fr1+r2y &2 ds =y < |71 +7, (08)

Thereby r;und r, the mass radii and r their center distance. The integration limits are defined here from the
center distance of both masses before the free fall to the contact of their surfaces.

As an attractive force, the gravitational force has a negative sign. With the definition of the value r, =
r(r — h)/hwhere r is the center distance and h is the surface distance, the gravitational work follows:

1
ritnr;

h
) = —-ymym, =1 =Y T (09)

E —mm(1
grav_yl Zr -

As released energy, gravitational energy is also negative, because you have to spend positive energy to
separate two masses from each other.

Here equation (07) myt, = myt, is introduced:
From both sides of this equation we can now subtract the term mt; can be subtracted:
moty — Myt = myt, — myt, or — At my, = Amt,, (20)

Consequently, for both masses it can be written:

Amy _Ai Am, _Aﬁ (11)

m t1p my t2p

The term At represents the time dilation and the term At /t the specific time dilation, which here refers to the
time span t; in the moving state of the object.

The gravitational energy (potential energy) from the state of rest of both masses until the collision of the
surfaces must be equal to the negative sum of the kinetic energies of both masses:

2
Egrav = _(Ekinl + Ekinz) = = > m102 + < > mzcz (12)
}1—% 1-2
Egrav = _[(mlb - ml)cz + (mzb - mz)cz] (13)
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For equation (13) can be written simply with (11):

Egrqp = —Amyc® — Amyc? = fﬁml c? + %mz c? (14)
1b 2b

What form must time dilation have so that equation (14) leads to equation (09)? For this, the time dilation

must have the following form:

by yme? by ym?

tip €271y (mi+my) tap 21y (my+my)

(15)

The term At, /t,;, represents the specific time dilation on the first mass due to the second, the term At, /t,)
represents the specific time dilation of the second mass conditioned by the first. For the time dilations
according to equations (15) it could be proved that they give better results than the time dilations of the
relativity theories [3.] for all important performed experiments.

Equation (15) is to be compared with the velocity-induced time dilation on the mass m: At, =ty —
_ UZZ _ t b _ 1
tzo—tzo‘/l—c_z_tzo—tzb_\/l%ﬁ—tw 1- — (15a)
c2 c?
= R (15b)
t2p 1_ﬁ
2

If equation (15) is correct, equating (15) and (15b) must lead to the correct velocity v, of the mass m, when
both masses fall on each other from rest with center distance r and their surfaces touch. Equation (15) can
also only be correct if both the conservation of energy and the conservation of momentum hold.

At m,2 1
Bpo__¥m®  _q_ (15c)
t2p c?rp (m1+my) 1-v2?

c2

The conversion to v, leads to the following expression:

v, = c\/l - ; y;lz ]2 (15d)
o ymi?

c2 rp (mq+my)

Let us now have a look at the conservation of energy and the conservation of momentum. For two-mass
systems, which fall on each other from rest with a certain distance, equation (12) is valid on the one hand
and on the other hand the following equation of the conservation of momentum:

myv; + myv, =0 (15e)
In order to make the calculation mathematically manageable, the conservation of energy according to

equation (12) is converted into the following form by means of known Taylor series expansion:

mymy; mqc? myc? my o, My o

| = -—mct+E=-myc? | = -1 — i (15f)

E = — =
grav Y - " y2 >
-2 1—-2-
(o [

From (15e) and (15f) follow directly the velocities which both masses have at the collision: v, =

2y mp? 1 2ym? 1

Lo, = S 15
T, V2T [Ty, (159)
mp miq

With the already mentioned Taylor series expansion can be written:
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1 ¢ oder 2="2__ (15h)

1_ﬁ ¢
c? vy 2
2

If now the value 2 from (15h) is inserted into (159), it follows after some conversion:

v2=c\/1— — (15i)
[1+—yml

c2 rp (my+my)

This is exactly the velocity derived above according to equation (15d). Of course, the procedure can be
applied in the same way for the velocity of the mass m;. Thus it is proved that for the velocity calculation
according to equation (15d) not only the conservation of energy but also the conservation of momentum
according to (15e) is valid.

Equation (15c) shows the equality of gravitational time dilation of mass m, at rest with its distance to m,
and its velocity-dependent time dilation at collision. It can be concluded that in the rest state a purely
gravitational time dilation is valid, which gradually changes into an increasingly velocity-dependent time
dilation after the acceleration of the masses. At the collision, the velocity-dependent time dilation
corresponds to the gravitation-dependent time dilation in the state of rest before the acceleration.

To prove the validity of equations (15), substitute them into (14):

At At
Egrap = —my c* + —my c* =
t2p

y my? 2 y my? 2 (16)
tip

e e—— c” — m-, C
c? rp (my+my) 1 cZ rp (my+my) 2

The specific factoring out quickly leads to the result according to Newton's equation (09):

ymym
E =——F(m +m,) = —
grav ) (M +my) (my 2) Y s

mpm;

(17)

3. Gravity in harmony with the permanent enlargement of stable orbits
Let us take the orbit of the moon m, and earth m, around their common center of gravity. Here the equality
of the amounts of gravitational and centripetal forces is valid:

mym, m11712 m21722

=Ty (18)

r2 T T

The velocities remain constant. For the other physical quantities from (18) and all period lengths T the
following temporal developments apply [4.]:

tuni

Thereby At is the time span in which the physical quantity changes (e.g. the mass) and t,,,,; is the age of the
universe. The amounts of gravitational force F,,, and centripetal forces must therefore evolve in time
according to equation (20):

|Fgravo| Fz1/20

|Pé1rav| = At \2 F, 1/2 = At \2 (20)
(1+:2) (1+:2%)
unit unt

The amount of gravitational energy must fall proportionally to the mass:

|Egrav| = |EgmAvtO| (21)

1+t

uni
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All these developments are caused by the mass and structure decay with simultaneous time formation [5.].
The universe can expand without dark energy with all masses without contradiction, in that all objects and
space distances become larger, all masses become smaller and the amount of the total gravitational energy
also becomes smaller. However, because it becomes larger (less negative), this can happen in accordance
with the conservation of energy, because the sum of mass energy and gravitational energy remains constant

[6.].

2
YMuni

Tuni

Emass + Egray = Mynic® — = 0 = const. (22)

So, all orbits of celestial bodies become larger with the time and the instantaneous gravitation affects all
other masses without time delay. Taking the orbit of the earth around the sun as an example, the
gravitational force of the sun acts instantaneously on the center of gravity of the earth and vice versa.
Therefore, the orbit remains stable even though it increases slightly over time. According to (20), the
gravitational force and the centripetal forces become smaller to the same extent. The orbital velocity of the
earth remains constant.

Is it possible to prove the increase of distance? This is possible, and | have already done it in [7.] at the
example of the system Earth-Moon:

The energy released by the tides is taken from the rotational motion of the earth and thereby the angular
momentum of the earth's rotation is L; around its own axis with period T; the orbital angular momentum of
the moon L, with the period T supplied. Thereby the day is to be extended by 16.5 us/a and the distance
earth-moon shall increase correspondingly by Ar = 3.8 cm/a increase.

The total angular momentum of the system Earth-Moon must be preserved. The angular momentum of the
moon's rotation around its own axis, which is bound to the moon's orbit, is comparatively small and can be
neglected in this consideration. The total angular momentum at the current time (index a) must correspond
to that after one year (index b):

Ll + L2 = const. Lla + LZa = le + LZb (23)

For the calculation of the earth angular momentum the earth is considered as an isotropic sphere with the
radius r; is considered. In order to consider the different mass distribution in shell and core in the moment of
inertia, a reduced mass m,,.q = 0.83 m; is taken as a basis [8.]. Equation (23) leads with the applied
parameters to the following expression:

2 2 2T _ 2 2 2T
Emla red Ma T_ + Mya Uty = Emlb red T1b T_ + Myp VT (24)
1a 1b

- ; 2
The orbital velocity of the moon v, = = mmTlm
1 2

distance increase between moon and earth caused by the variable quantities according to (19), equation (24)
is converted to r;, and the difference to r;, is formed:

remains constant. In order to determine the annual

2 2 2T 2 221
sMiared T1a m‘*mmvzra ~gMibred T1b T_lb
Ar =1, —1, = —1,=28cm/a (25)

mzpV2

Another method to determine the annual distance increase is the simple calculation according to (19), which
refers only to the time-varying distance:

Ar=r,—1,=1, (1 + i) —1,=28cm/a (26)

uni

The agreement between (25) and (26) is very good, so equation (25) is subsequently used to determine the
fraction of distance increase due to tidal friction.
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For this purpose, the lengthening of the day is determined as the growth of the rotation period of the earth.
AT, = Ty, — Ty, Which would occur after one year without tidal friction:

At

ATy =Ty —Tia =Ty (14 =) = Tye = Tiu ——— = 6310 s/a 7)

tunia unia

The observed annual lengthening of a day, however, is 16.5 us [9.]. That means the part of the tidal friction,
which slows down the earth and which increases the distance earth-moon, amounts to AT, = 16.5 us —
6.3 us = 10.2 us (Typ = T14 + 10.2 us). If now equation (25) is used in such a way that the masses m,, m,,
the earth radius r; and the orbital period of the moon T, around the earth remain constant, one gets the pure
tidal influence on the distance increase. It amounts to:

2 22T 2 5 2m
TM1red T1°7 —tM2qV2Tq —tM1red "1 57—

: Tia = Db _ . = 0.9 cm/a (28)

Ar =1, —1, = —

Consequently, the influence of tidal friction is much smaller than assumed today. The calculated total
growth of the Earth-Moon distance from equations (26) and (28) is: Ar = (2.8 + 0.9)% = 3.7 cm/a. This

value is very close to the measured value of 3.8 cm/a and is plausible.

4. The imaginary time and the imaginary speed of light
Newton has described the physical effect of gravitation correctly. Only the cause of gravitation, which also
allows a direct explanation of its instantaneous effect, was given neither by Newton nor by Einstein.

The imaginary time span t; occurs in the imaginary time as fifth space-time dimension and universal
reference system [10.]. It can be represented also with the help of the time span t;, which is reduced by
gravitational effect or a high object velocity. Thereby holds:

2 2 2
t, = to /1—% and for t; =t /‘C’—Z— = it, /1—Z—z=itb (29)

From this it follows directly for the square of the imaginary time span:
t2 = i%t,% = —t,> (30)

Gravity, whose interaction particles are special imaginary photons, which are in the imaginary time, can
unfold its effect on the objects in space and time according to equation (30) over this temporal dimension. A
quantum physical derivation is shown in source [11.]. The effect of gravitation is not bound to the speed of
light and can therefore be instantaneous. For the imaginary speed of light the following relation is valid.

c;? =i%c? = —¢? (31)

Summary and conclusions

"In Newton's theory of gravity, the strength of the gravitational attraction exerted by one body on another is
determined solely by the mass of the bodies involved and their distance. Completely irrelevant to the
strength of the force is how long the objects are in each other's presence. That is, if their mass or distance
changes, then according to Newton they must experience an instantaneous change in their mass attraction.
For example, if the Sun suddenly explodes, then the Earth, some 150 million kilometers away, would have
to experience an instantaneous deviation from its usual elliptical orbit, according to Newton's theory of
gravity. Although the light of the explosion needs eight minutes for the distance from the sun to the earth,
according to Newton's theory the knowledge of the explosion of the sun would be transferred immediately to
the earth by the sudden change of the gravitational force responsible for the earth's motion. This conclusion
is in direct conflict with the special theory of relativity, which claims that no information can be transmitted
faster than the speed of light, and that instantaneous transmission is a decisive violation of this condition."
[121].
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In this publication the instantaneous effect of Newton's gravity could be proved with inclusion of the
constant product of mass and time duration as well as the time dilation. This means that the Newtonian
gravitation theory is still valid and both the special and the general relativity theory of Einstein are wrong.
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