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»lmagination is more important than knowledge*

Albert Einstein

ABSTRACT

In the paper, the outline of a new quantum theory of gravitation isnprds The energetic
states of a material body, stable and unstable, are describedct€histias of a body motion in a
gravitation-inertia space-time has been given. It has beendtbatall the time both gravitation and
inertia are co-existent, independent on the position of a moving obfdstisthe reason of that two-
link name of the space-time. A thorough in-depth analysis of the probleminmadsible to state that
so called the law of common gravity is a hyperbolic approximati@pmbper course of inertia force.
Therefore the mentioned courses have only two common points. One of themjahpairit belongs
also to the course line of the gravity force, constant on the winndghl of space-time. This theory is
adequate in character and thus generally does not corresponds wittisthet eclassical theory of
gravitation.
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1. INTRODUCTION

Our common knowledge about the gravitation is quite large. To say itnisrech with
the variety of interpretations of this phenomenon. May be this iseté®on it cannot be
recognized as closed, having a uniform structure, without any lackse Tdes should be
completed with a new adequate cognitive material [1-6]. Knowledgerysmportant, but the
imagination is even more important (see: aphorism by A. EinstelmgreTare limits of
knowledge but imagination seems to have no limits. The Authors woultbligget out of the
limits in view of presentation our own look at that natural phenomenon wkiche
gravitation. As introduction, it is worth admitting some observations ranthrks on the
existent theory of gravitation. It is stated that the iner@g&srns equal to the gravitation mass.
It might be this differentiation is not needed on the cognitive wénughts have been
directed to inertia and gravitation of a mass, whereas it shouleldied to the acceleration.
There are accelerations of inertia and gravitation. The irectaleration results from inertia
of a material body being in the range of the earth sphere. Theagj@viacceleration is the
consequence of reacting just the planet on this material body. Irsedra inclination of a
body to accept a stable state [7]. Gravitation is the abilitgasth to attract material bodies
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[8]. There are apparent differences in both these mental magnibaileg,the phenomena as
well. Such a determination of these magnitudes results from irggehém by senses. It is
worth adding that all material magnitudes of human world have beerifidd. It was
presented in a scientific essay [9] and the monograph [10]. Thus bdih aredt gravitation
are significant in the body motion towards the Earth. This descriptibibe adequate if in
the reality the description both phenomena will be taken into accounbnseguence, the
value of the gravity acceleration will be described by a lowerbeuntp till now the gravity
acceleration only was considered, neglecting the inertia aatielein its loading point. This
is why the gravity force used to be divided into determined components fepa that
procedure is not in agreement with the gravity nature. The gréwitg has univocally
determined direction and a sense, and cannot be divided into any componensodétdiire
can be done in case of inertia force which is the product of a bodyandsts acceleration.
One cannot agree with the statement that gravitation is justetine: of space-time [11]. This
bend is the result of synergy of gravitation and rotary motion oédhth globe. They are only
some exemplary to supplement the essential remarks on existene#tgewf the gravitation.
Limited frames of this paper make it impossible to discusdetliled problems connected
with the matter. They are of great importance to reveal the problems.

2. STABLE STATE OF A MATERIAL BODY IN THE CIRCUMEARTH SPACE:
FIRST COSMIC VELOCITY

Such a state of a material body takes place if it is onbdesssatic potential field and at
the same time on the kinematic field of that type. Thereforanargetic equilibrium with the
equality of centrifugal and gravity forces takes place withstiness on co-existence of the
former one with inertia force. Let us consider the motion of a bodshagsm on the
trajectory of radius, (Fig. 1). This is a circle orbit situated just above the Eartfaserr Its
radius is comparable with the average radius of the ptanand it is placed in the equator
plane. The orbit forms a stable static potential field SSPF, lentrdce of rotating plane —
kinematic potential field KPF. Therefore a body is always on tbgseroads of these fields:
still/motionless and moving with a uniform motion at veloegywhich used to be called the

first cosmic velocity,. That is a velocity which should be applied to the body, tangent to the

Earth surface, so that it runs close over its surface (assuming lack of atmpgiihéry.

Fig. 1. A body on the circular orbit in a stable energetic state
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The condition of the force equilibrium of that body takes the form:
F,=QUB, (1),

SymbolF, denotes here a centrifugal for€g;- is the gravity force, andB, — is inertia force
(the first one used to be called centrifugal inertia force, hird bne as centripetal inertia
force). In this case the role of the centripetal force is playso by the gravity foro®, which
co-exists with forcd,. The co-existence state of these two forces is denoted by symbol

By developing further the condition (1) through the definition determinatiothef
forcesF, andQ one obtains:

maJ'r, = mg )
where «y is the angular velocity of kinematic potential fiefpis the earth gravitation (other
magnitudes have been named above).

Introducing further dependence of the first cosmic velogityn the angular velocity
and the orbit radius, that is:

Vi =Gy lh (3)

Vi = \/gTo (4).

One may also write down that energetic state of the body byfdramsg the formula
(1) after introducing the dependence (3) to the form:

it is finally obtained:

my’ = mg, (5).

The product of mass and the square of the first cosmic velocity nseasure of
kinematic energy, that is the kinematic potent@d? on zero (initial) potential field. The

product on the right side of equation (5) is an initial gravity poteija. It is worth adding
that the energetic state is also determined by the inertiat@dté® . Thus in reference to the
energetic equilibrium there also this co-existence takes ptegamingV,” 0V,” . This sort of
equilibrium may be finally written down as:

VA VACENAVAY (6).

If one takes it in the form of the principle of energy conservatf@nfdllowing analytic
dependence is obtained:

3

V. =Vk(°) +VQ(°) +VB(°) =idem (7)
i=1
with two last potentials being the measures of different sortiseo$tatic energy, contrary to
the first term which represents the measure of kinematic energy.

At this stage of considerations, the cognitive accent is apparewingiof the quantum

nature of gravitation. Then the body may be carried out on the nextwhieite it will take
different unstable energetic state. And this is to be the subject of furtheregnalys
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3. FORCE COURSES IN GRAVITATION-INERTIA SPACE-TIME: THIRD
COSMIC VELOCITY

For the body to take a position on the next, neighboring orbit, it should bentlareay
from the former orbit with a determined initial velocity. Thighe second cosmic velocity.

It is worth adding here that the second orbit has a determined pasitf@planetary system.
It should not be said that the body from the Earth surface is torbedcan the infinitely

large distance; there is no sense in it. With such an approach, giawity to classic

cognitive, it is hard to notice its quantum nature.

The second cosmic velocity will be determined later. Now, as iediday the paper
title, the attention is to be concentrated on the force courses gratgation-inertia space-
time (Fig. 2). At the beginning of motion a stable body state tplee®. All forces possess
equal values, and they are: the gravity fa@zenertia forceB,, and driving forcd-.

Fig. 2. Force courses in the gravitation-inertia space-time

After a transition through the space-time, once unstable force rquii exists, the
body driving may be turned off. It may be done because the role of dfouicey takes over
the centrifugal force which results from the rotary motion oftlearhat means the body is
now on the neighboring orbit. It forms the unstable static potentidl iSPF, denoted by
symbol 1. Earlier the body was on the stable static potentidl 38PF. That field has been
ascribed by other symbol O.

ForcesFi;, B1 may be expressed in function of the gravity force, constituting two
equations comprising these two unknowns. The first equation describegquihriem of
forces on the unstable static potential field, that is:

F=Q+B (8).
The second equation results from the principle of energy conservatiarh Wlais the

following form:
3Q[Ar =(F,+Q+B)IAr ©)
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so after making some simple operations:

2Q0=F +B (10).

The solutions of these two equations are as follows:

Nte

_3 _
FR=2Q B=

(11).

Knowing that the role of forc&; is taken by centrifugal force, the equation (8) may be
written as:

_n. Q@
ma(r, +Ar)=Q+= (12)
whereAr = X, (see Fig. 2) is the length of gravitation-inertia space-tifigs length results
from the late equation. After substituting tkat mg it takes the following form:

Ar === T (13).

Now the third cosmic velocityy, may be determined, being the peripheral body velocity on
that orbit. It is written by the formula:

3
iy =, |]1 = wz(rz + Ar) = % (14)

wherer; — is the radius of the first neighboring orbit, expressed by the formula:

-39

n= 202 (15)

as resulting straight from the formula (13).

It is worth analyzing these real force courses to comparehénthose provided in the
existent classical knowledge. Just to compare, in Fig. 2 the cofussecalled the gravitation
force has been marked, resulting from the law of a common gravitfeyon. This law says
that each two bodies attract reciprocally by gravitation fond#s the values being in direct
proportion to the product of masses of the bodies and in reverse proportendguiare of
distances between the centers of their masses. Correspondindate the formula is visible
against a background of this Figure 2. Now coming to the value ofdkgagion constan®:

according to [12] it equalf6.673+ 0.003 10 **NF?Rg 2.
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The gravity refers to the Earth whereas a common attractioa fefers to the material
bodies. The attraction force acts in the whole space-time andgeneariable value. The
action of Earth is noticed not only on the surface but it acts im paint of the space-time.
The gravity force is the measure with= mg wherem — body massg — gravitation (Earth
acceleration). The capital letter refers to the whole globe, not only to theesurfac

All forces come out of the force node which is also the energptit Their courses
bifurcate, and the forces’ lines run in different directions from tenter. The gravity ford@
does not change its direction. The driving foFceses all the time whereas the inertia foBce
decreases. Particular force lines are straight until expgeslsem in the function of time
(apart from the gravity force) when their courses will refeoved lines, here the exponential
ones.

Thus the characteristic body motion in the direction of circumeatiit bas been
reduced. Only the gravity force has been taken into account and denotgahliml B to
differentiate it from the inertia forcB. The late force has only two common points with the
reality and its hyperbolic course is an approximation curve in character.

4. TIME CHARACTERISTICSOF THE BODY MOTION BETWEEN STABLE AND
UNSTABLE POTENTIAL FIELDS: SECOND COSMIC VELOCITY

The truth about reality is at the source. It concerns also the pheaoroégravitation.
This truth reaches the statement: it has a quantum nature. lgdtus the source, the
phenomenon of variable radial body motion in the gravitation-inertia spaeeAt the same
time, the uniform rotary Earth motion takes place, so the body motieais/e in character,
and its trajectory will be naturally curved.

Firstly, let us turn the attention on the body motion in radial doectnd that will be
a retarded motion. A differential equation, referred to the primaagnitude, which is the
path length, is used to describe this phenomenon. In the assumed sgsdhg(R), this
equation takes the form:

0X
dx = iadt (16)

where:dx — total differential of the path lengttf — total differential of time,dx — partial
differential of the path lengthgt — partial differential of time. The algebraic signs are the
operators. The operator (+) is only formal, by confirming the physease of the described
magnitude. The sign (-) ascribes such a meaning to the determined record.

The body motion in radial direction from the Earth will be retarded thie path length

described by the equation with minus sign. Its solution takes the form [10]:
t

- —_aT
with x =Ar — being the length of gravitation-inertia space-tie; time, andT — time
constant.

Let us explain the course of the primary physical magnitude (jgswdH) and the
magnitudes connected with it. Fig. 3 presents positions of the detdrispaee-times and

potential fields with the compositions determining the space, time,tlze limits of that
retarded motion.
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Fig. 3. Course of the body path length in the gravitation-inertia space-time

The body is thrown away from the Earth of radiysof which the hull at the height of
this radius forms a stable static potential field SSPF @igt moves through the space-time
with a retarded motion and after some time it reaches the umstalbic field, and this takes
place on the neighboring unstable static potential field USPF. Therbodss in the dotted
area (Fig. 3) where the course of the path length is denoted biddirs®| and this is that
proper real space-time. Beyond this one, there is the improper apgaxdigry space-time.
A non-real apparent course of the path length is marked with a daseedhis auxiliary
composition fulfils an important role by distinct separating the ritest phenomenon from
the mathematical interpretation.

The border of the late mathematic space-time is the nominalblenst@atic potential
field (USPF)* which will determine this time constantNow one may define this magnitude:
this is, as it results from the scheme in Fig. 3, the time of b@hgition on the nominal
unstable static potential field with the constant invariable Invgdocity v,,, determined by
the ratio X, : T.

By assuming as the dependent variable the radius or the distaree idy from the
globe center, the equation of the path length may be written as follows:

t

r=r,+2Ar{1-e 7T 18).

Fort = O the radiug is surely the Earth radius, $6= r,. Substituting to the formula
(18)r =r; + Ar one obtains timé,, after which the body attains the unstable static potential
field USPF, where its radial motion stops. Therefore

t,=TIn2 (19)

Let us determine now the second cosmic velogityt directly results from the equation
(18) and is simply the first derivative of the path length at the initial point. Therefor
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V, = [ﬂj = £6_$ = ﬁ 20
ldt), | T T (20)
t=0

It results that the earlier mentioned initial veloagyis the second cosmic velocity.

The time constanT results directly from the connection of the gravity accelenati
g with the initial acceleratiom,, Or g = aor, and this takes place on the stable static potential
field SSPF (see Fig. 2). Therefore

24
g=a, = T2 (21)
and
2A0r
T=— 22
g (22)
Assuming then,
201 _ v, _ Vv,
TZ T T (23)
one obtains the dependence
v = 2Ar
I T (24)

and after taking into consideration (22)
vV, =+/204r (25)

that after substituting to the formula (13), gives as result therdkence of the second cosmic
velocity from the first one, then

3g° _
of

z

Vih = (26)

asgr=gr,=Vv .

One could determine the following time characteristics of thmlrédody motion being
its kinetics. Taking into account the mass of the body, the followingactesistics may be
obtained, describing the dynamics of a material solid.

To concentrate on the matter, the following step will be the geriof the body
trajectory on the transition way to unstable energetic stateewhe third cosmic velocity,
occurs and the body moves around the Earth without its own driving.

Superposition of the component motions: the uniform motion of Earth, and cetarde
body motion in its gravitation-inertia zone leads to the equation trhjectory on the way to
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orbit, which is unstable static potential field USPF. The trajgatf this body Fig. 4) results
from two equations of the path length, anggland linear, respectively, so

¢ = Ccz [t (27)

and described by the earlier derived formula (18).

Fig. 4. Trajectory of a body in the gravitation-inertgase-time

From the equation (27), the timaés determined and by substituting it to the formula (18) as
a result one obtains the dependence of typef (¢), having the following form:

_ 9
- w,T

5. CONCLUSION

In conclusion, the vectors (their positioning) of all three cosmic iteechave been
confronted, together with the formulae describing thErg.(5). The comparative analysis of
these formulae indicates that only the first cosmic velocity doegliffer from its classical
version. There are some essential differences in relation teettsmd cosmic velocity. The
third cosmic velocity is the matter hardy mentioned by the clalssiechanics although there
is one worth noticing.
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Fig. 5. Location of three cosmic velocities’ vectors dine formulae describing them

In the lights of these considerations one may state that thieergxiaw of common
gravitation needs to be verified. The classical theory of gramitahould be presented more
adequately, in a quantum form such as presented herewith. One mayhaageavitation
possesses the quantum nature.

The presented description of the body motion in the gravitation-ingsdaegime
allows to develop it further. Just new non-existent charactergdtitee body motion in space-
time may be created. All these may enrich the knowledge of the described reality

The presented here the quantum theory of gravitation is to complejeghbat existed
on the ground of knowledge about this phenomenon. We do hope this work will supplement
this part of knowledge and expand the cognition of the reality.
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