INFORMATION ASTHE SUBSTANCE OF GRAVITATIONAL FIELDS

Antoine Acke’

Abstract: Gravito-electromagnetism (GEM) describes the gativihal phenomena by introducing a
gravitational field that can be viewed as a comtimneof two fields: a force field and an inductifeld. It

is assumed that this composite field - that seaes mediator for the gravitational interactions -
isomorphic with the electromagnetic field. In tlessay we will show that the GEM-description of
gravitation can perfectly be explained by the higpsts that “information carried by informatons”tie
substance of the gravitational field. Our startant is that any material object manifests itgelépace
by emitting informatons: granular mass and endéggy entities running away with the speed of |y
carrying information about the position and theoe#l of their emitter. We will show that the ctbof
informatons emitted by a material object constiite gravitational field.

1. INTRODUCTION
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With respect to an inertial reference frame ghravitational ford®® between any two particles at rest
having massesy andm, separated by a distanBes described bjlewton’s law of universal gravitatioavhich
- referring to Fig 1 - may be expressed as follows:

The gravitational forcelflz, exerted on mby m and the gravitational forchZl, exerted on mby m, are
given in direction and magnitude by the vectoatiehs
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Where 2 =G is the “constant of universal gravitation” dn /77, = 119x10°kg® /(N.m?).
qun

Newton’s law of universal gravitation describié® forces acting between particles as an “aeites
distance”: the particles interacting even thougtytare separated in space. Because such a diescripads to
serious conceptual and methodological difficulitetsirns out to be more convenient to introduceesater field
that plays an intermediate role in the forces betwgarticles.

In Fig 1 mass, sets up gravitational field Eg in the surrounding space. In a pdiht whose position with

respect toP; is determined by the displacement vectdP =7 =r.§, - Eg is defined in direction and

magnitude by the vector relation:
- 1 - 1 =
4m, r 4m, r

That gravitational fieIdEg exerts thegravitational force IfG on the masmin P:
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Fe =mE,

In a point of a gravitational fieIdEg is simply the force per unit of mass.

The role of a vector field as a mediator in travitational interactions between particles &t an be
successfully extended to interactions between ngpparticles by introducing a second field componeht the
description of these interactions by gravito-electagnetism (GEMJ! the kinetic effects of gravity are

taken into account by introducin@g, the gravitational inductionor the cogravity. GEM describes the

gravitational field by the vector paill?(g , Bg ).

Although the introduction of the fielcﬁg ) |§g) makes it possible to describe the gravitatiofedmomena in

an adequate way, it doesn't create clarity aboetrtphysical nature: the field is a purely mathdozdt
construction. In this essay we will explain GEM the hypothesis thahformation is the substanca the
gravitational field. We start from the idea thayamaterial object manifests itself in space by émission of
granular mass and energy less entities running avidythe speed of light and carrying informatidmoat the
position and the velocity of their emitter. Beoaubkey are carrying nothing but information we dakse
entities informatonsand we will show that the cloud of informatons gated by a particle constitutes its
gravitational field.

2. THE POSTULATE OF THE EMISSION OF INFORMATONS

The emission of informatons by a point massa particle having a rest mass that is anchored in an inertial
reference frame®, is governed by thpostulate of the emission of informatons

A. The emissioiis governed by the following rules:

1. The emission is uniform in all directions of spaand the informatons run away from their emitter
along radial trajectories with the speed of light< 3.16 m/s).

N :E_ the rate at which a point-mass emits informatoris time independent and proportional

to its rest mass m. So, there is a constant Kab t
N = K.m

3. The constant K is equal to the ratio of theasguof the speed of light (c) to the Planck contstaj

2
K = % = 13610°kg1.s™

B. We call the essential attribute of an informaits g-index. The g-index of an informaton refers to
information about the position of its emitter atel inagnitude is thelementary quantity of g-informationit is

represented by a vectorial quantEX :

1. §g points to the position of the emitter.

2. Sy, the elementary quantity of g-information is:
1

= 61810 %°m3.s™
K17,

Sg:

' Nis the average emission rate. We neglect the astichnature of the emission. It is responsible fo

fluctuations in the gravitational field.



So, according tdhe postulate of the emission of informatoasparticle that is anchored in an inertial
reference fram@® is an emitter of informatons. The emission ratly ciepends on its mass and is defined in
sectionA of the postulate. The fundamental attribute ofrdormaton , its g-index, is defined in sectiBn

3. GRAVITATIONAL INTERACTION BETWEEN PARTICLESAT REST

3.1. The Gravitational Field of a Point Mass at Rest

Fig 2

According to section A of the postulate of #maission of informatons, a point massnchored in the origin
of an inertial reference fram® (fig 2) continuously emits informatons in all ditems of space at a rate:

N =K.m

= r ~
And according to section B, the g-index of thiermatons passing with velocit¢ = C.— = G€, near the
r

I . 17 1
fixed pointP - defined by the displacement vectoi=OP - is: Sg =~ K —=- K € .
/L o

The rate at which the point mass emgiimformationis the product of the rate at which it emits imiatons
with the elementary quantity of g-information:

Of course, this is also the rate at which it segvitformation through any closed surface that sumdsm.

The emission of informatons fills the spaceuacbm with an expanding cloud of g-information. Thisad
has the shape of a sphere whose surface movesfimathe centr®© with the speed of light.

- Within the cloud there is atationary state Because the inflow equals the outflow, eachiapatgion
contains an unchanging number of informatons and #h constant quantity of g-information. Moreovée
orientation of the g-indices of the informatonsgiag near a fixed point is always the same.

- The cloud can be described asoatinuum Each spatial region contains a very large nurobenformatons:
it is as if the g-information is continuously spideaver the volume of the region.

That expanding cloud of informatons surrounding ploént massm constitutes thegravitational field of m
which implies that the substance of that cloud-isfgrmation.

Without interruption “countless” informatorase flying through any - even very small - surfagethe
gravitational field: we can describe the motiongeihformation through a surface as@entinuousflow of g-
information.



We know already that the intensity of the flow ofnfprmation through a closed surface surroundihgs

expressed asN Sy =—- If the closed surface is a sphere with radjuleintensity of the flow per unit area
7o

m

4.71r?.n,

distancer fromm(fig 2). This quantity is, together with the arfetion of the g-indices of the informatons that
are passing ned, characteristic for het gravitational field in thgatint.

is given by: . This is the magnitude of tlieensityof the flow of g-information in each poiftat a

Thus, in a poinP, the gravitational field of the point masss characterized by the vectorial quantEé :

- N m m
E, = 7Sy =~ -6 =~ 5
4.rr 4.11n,.r 4.rn,.r

This quantity is thgravitational fieldor theg-field of m. In any point of the gravitational field of theippmass
m, E points - such as the g-indices - to the positibthe source of the field. And the magnltudeE:J is the

density of the g-information floi that point. We note thall_:g is opposite to the sense of movement of the
informatons.

Let us consider a surface-elemel8in P. Its orientation and magnitude are completely deigech by the

surface—vect0|(1_é. By —quG, we represent the rate at which g-information 8atwoughdSin the sense of

the positive normal and we call the scalar quarltitpG the elementary g-flux through dS d®; = Eg d_é
For an arbitrary closed surfacthat surroundsm, the outward flux (which we obtain by integratitige

elementary contributiondCDg overS must be equal to the rate at which the mass aitformation. Thus:
= = m

O, = {JE, dS=-—

1o

This relation expresséie conservation of g-information

The above allows to conclude that the grawtsli field is granular, that it continuously regeates, that it
expands with the speed of light, that it showstflations, that there is conservation of g-infolioraiand that

the gravitational phenomena propagate with thecspééght.

3.2. The Gravitational Force between Point M asses at Rest

We consider two point massegand m, anchored in the point8; andP, of an inertial reference fran@
(fig 1). Each mass is “immersed” in a cloud ofnfprmation. In each point, except its own ancheray

contributes to the construction of that cloud. Tnavitational field Eg in an arbitrary poinP of the space
linked toO is completely defined by the vector sum of the gadional fields caused by the distinct ma&es
Let us consider the mass. If m; was not there, them, would be surrounded by its “own” gravitational
field: a perfectly spherical cloud of informatomhose g-indices all point to the positionrof. Because of the
presence ofiny this “characteristic symmetry relative tgHs disturbed. In thelirect proximity ofm, Egz

the g-field inP, - is a measure for the extent of that disturbahwdeed Egz characterizes the intensity of the
flow of g-information send t®, by m.



If it was free to movem, could restore the characteristic symmetry of thefgrmation cloud in its direct

—

proximity: it would suffice to accelerate with amounta@ = Egz. Accelerating this way has the effect that the

extern gravitational field is cancelled in the amigof the reference frame anchoredhtp If it accelerates this
way, m, becomes “blind” for the g-information send By by my, it would only“see” its own spherical g-
information cloud. These reflections lead to thiofving postulate.

A point mass m anchored in a point P of a gravitadil field is subjected to a tendency to move éndinection

defined byEg, the g-field in that point. As soon as the amabe is broken, the mass acquires a vectorial

accelerationd that equalsk.

This implies that a gravitational fieldi::g exercises an action on the masin P.

- That action is proportional to the extent to eththe characteristic symmetry of the own graidtel field of
min the proximity ofP is disturbed by the extern g-field, thus to thkugaof Eg inP.

- It depends also on the magnitudenof Indeed, the g-information cloud generatechbig more compact ifm

is greater. That implies that the disturbing dffgfithe extern g—fieIdEg on the spherical symmetry aroumds

smaller whemm is greater. Thus, to impose the accelera@o® Eg, the action of the gravitational field on
must be greater whenis greater.

We conclude: The action that tends to accedeagioint masm in a gravitational field should be proportional

to Eg, the g-field to which the mass is exposed anohtthe magnitude of the mass. We represent thiamtnac

by FG and we call this vectorial quantity tigeavitational forceonm. We define it by the relation:

—

Fe =mE,

If the mass can freely move, it obtains an accttersf: a = Eg =

3 |O'I'Il

Generalizing: an action that tends to impose aelacationa to a point masmis a force defined by:

—

F=ma

4. GRAVITATIONAL INTERACTION BETWEEN MOVING PARTICLES

4.1. The Gravitational Field of a moving Point M ass

In fig 3 we consider a point mass moving with constant velocity along theZ-axis of an inertial reference
frame. Its instantaneous position at the monbeist P;. The position oP, an arbitrary fixed point in space, is

_—

defined by the time dependant displacement veEtEFrF’lP. The informatons that at the momeéatre passing
I
near P, have been emitted whem was inP,. Bridging the distanceP,P = r, took a time intervalAt = £

C
During At , the mass moved frofy to P;: PP, = v.At

-C . the velocity of the informatons, points in theedition of their movement, thus along the radiyf3.



- §g , their g-index, points t®;, the position oim at the moment. This is an implication of rule B.1 of the
postulate of the emission of informatons.

AZ

Fig 3

The lines carrying§g and C form an angle/A@ that is determined by the law of sines in triariJe;P:

sin(a8) = sind = B.sind = B,
C

- . . L n_V .
Where ,BD is the component perpendicular &) of the dimensionless velocity3 =—. BecauseA\@ is
C

characteristic for the speed of we call that deviation thecharacteristic deviatiohor the “characteristic
angle

All this implies that an informaton emitted lbymoving point mass is not only a carrier of g-infation
referring to the position of that point mass, dabaa carrier of information referring to its speafe define this

information asS; =S,.SIN(AG) . 1t is called the ¢haracteristic g-informatiohor the “/3 -information” of
an informaton. It is the magnitude of the vecﬁgr defined as:
_ Cxs,
# C
§ﬁ is called the gravitational characteristic vectdror the* [ -indexX of an informaton. It is perpendicular to

S

the plane formed by the g-index and the path ofrifematon, and its orientation is defined by thde of the
corkscrew. Taking into account the orientatioritef different vectors, thg-index of an informaton emitted by

a point mass moving with constant velocify can also be expressed as:
L _VX§,
Sﬁ =

C

All this implies that an informaton emitted bypoint massn moving with constant velocityy has two
attributes:
o 1 71 VXS
its g-indexS, = — —=- & and its [ -index S; =
Ko 1 Kuago

respectively referring to the current position amdthe velocity om.

Macroscopically, the gravitational fiéldf mis the manifestation of these attributes.

> The gravitational field of a moving mass is also called the "gravito-electromagnetic field” or GEM field



- The density of the flow of g-information in aipbP refers to the magnitude and to the positiomoit is

characterized by they*field” Eg defined as:

E, =N.§,
where N is the density of the flow of informatons h(the rate per unit of area at which the informatoross
an elementary surface perpendicular to the direaifanovement).

Eg points to the current position of the point masslf the speed ofm remains much smaller than the speed of

light , we can assume that the displacement optiet mass during the time interval that the infatams need
to move from the emitter tB can be neglected compared to the distance thegltduring that period, what
implies:
N K.m
rOr, and: N=—7P=—0H
4 A

So, in non-relativistic situationthe g-field inP is given in direction and magnitude by:

_ N m m
E, = 58y =~ 56 == 5T
4.7rr 4.tn,.r amn,.r

- The density of the cloud d¢finformation inP refers to the magnitude and to the veloafym. It is
characterized by thegtavitational inductiori or the ‘g-induction™, a vectorial quantity represented Iié and
defined as:

Bg =Nns,

wheren is the density ifP of the cloud of informatons (number of informatqres unit of volume).

N ~ VXS, v ~ Y _ . VxE
With n=—: B, =n.——=~=—x(n§,) == x(N.5,) =—~

C C C C C

= m - = m -
lfv<<c thenE, =————1 ) B, = > 5-(FxV)
4.n,.r 4.71.C°.1y.1
- 27 <1 - 1
We define the constai, =9,3410°" mkg-as: vV, =—
c’ 1,

And finally, we obtain:

- v,m
B, = 4(7’73 (F xV)

—

Bg in P is perpendicular to the plane formed ®ywand the path of the point mass; its orientatiodeined by

. , Vo-M .
the rule of the corkscrew; and its magnltudeB@: = v.sind
A’

® This quantity is also called the “cogravitational field”, represented as K or the “gyrotation”, represented as

Q.



The previous discussion can be extefiletb a point massh moving along a whether or not curved path.
The gravitational field generated hyin a pointP is completely defined by:

- theg-field: Eg =N.S;, whereN is the density of the flow of informatonsfn

_ R = C xS,
- theg-induction B; =ns; =n.
C

, Wheren is the density of the cloud of informatonsAn

It can also be extended to a set of moving poinsses and to a mass continuum. In reference E5] th
gravitational field is studied in relativistic catidns, the laws of GEM are mathematically derivieam the
dynamics of the informatons, it is shown that acillzging particle generates a gravitational wawe #hat it is
the source ofdravitons: informatons that, beside g-information, carrgacket of energy.

4.2. The gravitational Force between Moving point M asses

We consider two point massegs and m, moving with constant veIocitieé*T/1 and \72with respect to an
inertial reference fram®. They are the sources of a gravitational fielat th each point of the space linked to

O is defined by the vector pail’c:(g, |.3>g). The g-induction |.3>g as well as the g—fieIcEg are completely

defined by the vector sums of respectively thedyations and the g-fields caused by the distiresses!. We
assume that the speed of the two particles isgibgicompared to the speed of light. Each massimersed”
in a cloud of informatons carrying both g- ghhformation. In each point, except its own pasitieach mass
contributes to the construction of that cloud.

Let us consider the mass that, at the momerif passes in the poif,. If m; was not therem, would be

surrounded by its “own” gravitational field::(;] ) L5>‘g). That field is a spherical cloud of informatomkose g-
indices all point to the current positionrof and whosé-indices all “rotate” around the path of that paimss.

- The g-field Eg - the macroscopic manifestation of the g-informatgmitted bym, - points toP,, the current
position ofm,  and is symmetric with respect to that point,.

- The gravitational inducti0|B'g - the macroscopic manifestation of {lénformation emitted byn, - “rotates”

around the path of that particle. We can assocttaté'g a pseudo-g-field defined aEg =\72 X |§g that
points to and is symmetric with respect to the ditim,.

We conclude that the characteristic symmetry of tn” gravitational field (E'g,l.%) of m, can be

characterized by l[::g + (\72 X |§g) ]. This vector field, the ¢haracteristic g-fieldof m,”, is symmetric with
respect to the path of its source.

Because of the presencenaf this characteristic symmetry is disturbad, is the source of the gravitational
field ( Egz, égz) in P, , and the expressior’c:[gz +(V, x |.3>gz)] is a measure for thextent of thatlisturbance
in the direct proximity ofm,. The point masay, can restore the symmetry of the characteristielg-fin its

direct proximity: it would suffice to acceleratdtivan amountd’' = Egz +(V, x égz) with respect t@’, the

inertial reference frame moving -with respecte with velocity \72. Accelerating this way has the effect that

the extern gravitational field is cancelled in tivggin of the reference frame anchoredrp If it accelerates
this way,m, becomes “blind” for the information send®g by my, it would only“see” its own g-information
cloud. In the context of our assumption that §heesls of the moving particles can be neglected acedpto the
speed of light,d' - the acceleration afy, relative toO’ - is equal tod - the acceleration afy, relative toO.
These reflections lead to the following postulate.



A point mass m, moving with veloci¥y in a gravitational field Eg,ég), tends to become blind for the
influence of that field on the symmetry of its auderistic g-field. If it is free, it will accelate with an amount
a:

a=E,+(VxB,)
The action of the gravitational fieldl::(g,l_sag) on a point mass that is moving with velocirelative to the

inertial reference fram®, is called thegravitational force FG on that mass. In extension of 3.2 it may be
expressed as:

F. =mlE, +(WxE,))

5. CONCLUSIONS AND EPILOGUE

5.1 The fact that the “theory of informatons” permits tinderstand the nature of gravitation and to
mathematically deduce the laws that govern theigtganal phenomena from the dynamics of the infatons,
justifies the hypothesis thatformation is the substance of the gravitatiorield and it supports the idea that
informatonsare the constituent elements of that substanthe “theory of informatons” also implies thatth
informatons emitted by an oscillating point massisport a packet of energy: they appeamgaavitons.

5.2. The theory of informatons can also explain phenomena and the laws of electromagnéfismit is
sufficient to add the following rule to the postel®f the emission of informatons:

Informatons emitted by an electrically charged pomass (a “point charged) at rest in an inertial reference
frame, carry an attribute referring to the chasfehe emitter, namely the e-index. e-indicesramesented as

S, and defined by:

1. The e-indices are radial relative to the positiditlee emitter. They are centrifugal when the emitt
carries a positive charge (q = +Q) and centripetathen the charge of the emitter is negative (q = -Q)

2. s the magnitude of an e-index depends on Q/m,thege per unit of mass of the emitter. It is define
by:

S, = 1 Q. 8;32.10"‘0.9N.mz.sC'1
K., m m

whereg, = 885107"*F / mis the permittivity constant.

Consequently (cfr 8 4) , the informatons erdittey a moving point chargg have in the fixed poinP -
defined by the time dependant displacement veEtofcfr fig 3) - two additional attributes: theiriedex S, is
in relation with the fact tha is achargedparticle and their b-indes, has to do with the fact that that particle
is moving In a pointP - defined by the time dependent displacement veEterthese attributes are:
§_q 1 1 r _CXxS, _ VXS,

3 : : — and S
m K.&, K.g r ’ C C

& =

T

3 |a

Macroscopically, these attributes manifest thelnes as, respectively tledectric field strength(the e-field)

E and themagnetic induction(the b-inductioy B in P. In reference [7] is shown that the theory of
informatons makes it possible to mathematicallyudedMaxwell’s laws from the dynamics of the infotoras,

to explain the electromagnetic interactions asetffect of the trend of an electrically charged obj® become
blind for flows of e-information generated by otherarged objects and to identify photons as infooma
carrying a quantum of energy, what allows us toeustnd the strange behaviour of light as desciiye@ED.
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