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New work provides compelling evidence for a genuine re-appraisal of an old way to explain gravity,
which has been sidelined in the periphery of science for a long time. A novel quantitative push gravity
theory has been advanced on the basis of a set of primary principles (postulates), from which the deriva-
tion of classical acceleration and force by stationary massive bodies in the steady state is possible. In
contrast to prior conceptions, it is shown that the absorption of gravity particles by matter need not be
extremely weak and linear, in order to derive and explain the observed classical laws of gravity. Any
value of the absorption coefficient by a uniform spherical mass produces a gravitational field obeying
the inverse square of distance law. The gravitational constant (big G), is itself a function of the ratio of
the absorption coefficient over the density of matter. The latter ratio (mass attenuation coefficient) now
becomes the new universal gravitational constant of the cosmos, whilst G can vary in different locations
of the universe. The measured mass of planets and stars is only an effective or apparent mass actually
smaller than the real mass due to a self-shadowing or shielding effect of the absorption of gravitational
particles. Any given mass appears quantitatively different depending on its spatial distribution. We
now find that Newton’s gravitational law uses only the apparent (or effective) masses with a potentially
variable G, but the inverse square distance relationship is locally preserved in the cosmos. The radi-
ant flux of energetic particles being uniform over a region of space creates a maximum acceleration of
gravity for all material bodies in that region, so that any further mass accretion over a certain upper
limit does not create additional acceleration; this limit is reached when practically all gravitational par-
ticles are absorbed (saturation state) by the massive body above a saturation mass. The latter limit
should be measurable, for which some tentative situations and experiments are proposed for prospective
experiments and tests. The internal field of a spherical mass and the external field of a two layered
sphere have been derived. The superposition principle of gravity fields has been reformulated and the
Allais effect explained and calculated. The equivalence principle can now be properly understood and
explained in a way that the principle per se becomes redundant under the theory being self-consistent.
Matter, inertia and mass can be properly defined and understood. For moving bodies, the established
relationships from special and general relativity may continue to operate within the gravitational fields
created by push particles, but may need to be adapted and re-aligned within the greater framework of
push gravity principles operating at any distance. These advances constitute the main part of this report
purported to become a valid mathematical formulation for a basic physical interpretation or embodi-
ment of gravity poised for verification. An attempt is made to overcome the main remaining objection
of presumed catastrophic thermal accretion of absorbed particles. A further attempt is made also for the
push-gravity principles to explain the vastly higher intensity gravitational fields of white dwarfs, neutron
stars and black holes. It is proposed that the field of white dwarf stars is created also by push particles
but of a different kind, namely, by those responsible for mediating the electric field. In the same way,
the field of neutron stars is created by yet a third kind of push particles, namely, those responsible for
mediating the nuclear field. The effective mass attenuation coefficient is variable around those massive
bodies. In general, push particles may exist with different energy (or mass) having different mean free



paths as they traverse different concentrations of masses like black holes, neutron stars, dwarfs, stars,
planets, ordinary masses, atoms, nuclei, protons and all the known or unknown sub-nuclear particles.
The invariable principle of momentum transfer (push) by particles directly relating to their absorption
rate by the various concentrations (density) of masses could be the basis and the starting principle for a
prospective unification theory of everything. Further work seems to explain a common underlying mech-
anism manifesting itself as effective mass and force, both of which are caused by the rate of push particles
absorption. Intrinsic effective mass of lone bodies and variable effective mass of interacting bodies are
liaised with a force always obeying the inverse square distance law. The general constitutional equations
of push gravity are now provided. The electron radius can be found by this theory. A push electricity
theory is initiated providing the general framework for a unification of gravitational and electric fields.
Action, reaction, mass accretion during acceleration and mass dependence on velocity are investigated
for a rocket system and for falling spheres system. Vortex fluid mechanics is introduced for improved
electron/positron modeling. The speed of falling bodies.

1 Introduction

Scientific theories are built from concepts and discoveries that have come before, and are constantly evolving
and being refined. When it comes to the theory of gravity, there should be no difference. While maintaining
established laws, e.g. in relativity, re-assessing sidelined theories of push gravity may help fill-in gaps of
our understanding. This paper humbly seeks to re-assess what this author views as compelling evidence for
push gravity and its only goal is to have related theories re-evaluated and ultimately incorporated into more
extensive scientific writings.

The push (or shadow) gravity theory (PQG) is not generally widely known, by and large, despite of it dating
back since Newton’s time. It remains outside the mainstream of established theories of gravity and is not
generally accepted or introduced, even in a negative way, to primary, secondary or tertiary schooling systems.
Whilst fully acknowledging its shortcomings and reasons for which it continues to receive little attention, the
present paper reports new advances of this theory, which should provoke a renewed consideration beyond
prior attempts to break out of the hitherto impasses in science. Push gravity is now developed on a new
basis thought to overcome at least most, if not all, of the prevailing objections.

It would be helpful and productive, if we initially avoid the existing stalemate imposed by the existing
criticisms and objections against the push gravity theory by patiently examining the mathematical or quan-
titative relationships newly derived in this work. The results and conclusions produced are important in
their own right. We have opted to work out (or rework) a number of significant derivations of fundamental
importance first and then follow with appropriate discussion here and elsewhere. Afterwards, we can re-visit
all known arguments and objections to PG, most of which may be shown to be invalid, redundant, or not
necessarily valid. Triggering a protracted series of arguments and counter-arguments from the outset could
be counter-productive for the ordinary reader to proceed and appreciate the main findings and purpose of
this report.

In the above sense, we initially assume the validity of a set of PG principles or postulates, which allow
a novel derivation of the laws of gravity in the steady state of initially stationary (or slow moving) material
bodies. In particular and based on these principles, Newton’s law of gravity can be easily derived but with
a new understanding of the universal constant of gravity. This is followed by the general case, where the
same principles are used to derive some novel relationships beyond Newtonian mechanics, from whereby it is
shown that Newton is the limiting case for very weak absorption of the push particles. A universal law for the
acceleration of gravity is produced, which reveals the most fundamental physical quantities involved. Both
the gravitational field around a material sphere and the force between two material spheres is established.
An attempt is then made to use and propose tests, observations and experiments to verify the new physics.
By this methodology, we will provide completely independent means of describing some fundamental physics
and phenomena providing better explanations than hitherto existing theories.

This approach then, overall, will further assist towards invalidating most of the objections and at least
neutralizing the others, or placing them on a rational speculation for an interim period. This will allow
experts in the areas of particle physics, theoretical physics, astrophysics and mathematics to find new and
fruitful ground for further progress to both use and advance the presented theory to its logical conclu-
sions. Ultimately, work can include general relativity, a generalized theory of fields and a unified theory of
everything.

In setting out such an ambitious goal, it should be clarified from the outset that the presented PG theory
is thought to by no means be in conflict with the theories of relativity, by and large. The mathematical
tools of the general relativity may still be applicable and useful to PG in the case of moving bodies close to
the speed of light, but this is left for later works, i.e. when the time dependence phenomena are considered
under PG. For the present work, we start only with the steady state condition of push particle flows around



stationary bodies, which is sufficient to reveal some important misses of existing theories in general and,
perhaps, of the general relativity in particular.

Unavoidably, we include a certain amount of speculation and heuristic findings, which should be separated
out from the fundamental derivations of PG. For this purpose, we divide this report in two parts, the first
of which concentrates on the definite new mathematical derivations of PG, whilst the second part expands
the first to include possible applications under certain conditions and speculations.

For the above purposes, there is no extensive literature relating to the novel developments of PG in
the first part. However, by attempting in the second part to apply the new findings to existing data and
theories, the task overwhelms the expertise of this author who takes a great risk in possible misapplication
of what otherwise can be a valid PG theory. Therefore, this report does not contain an exhaustive search
of literature on all aspects touched upon, but only a limited reference to prior works as needed or known to
the present author, who also resorts and refers to Wikipedia to indirectly provide a more extensive list of
references. These misses may be excused, whilst they could also be rectified by others in the spirit of further
progress along the path ushered by the following work.

Part One (1)

2 Early push gravity theory

Nicolas Fatio de Duillier is considered to be the first who proposed an explanation of the phenomenon of
gravity. That subject was one among many and various interests that he worked on around the same time
that Newton developed his own laws of gravity. Fatio’s works are not readily available in present journals for
direct accessibility and reference, but can be found in a Wikipedia article (Wikipedia contributors|, [2018b))
containing numerous references (de Duillier] (1929} |(Gagnebin} [1949) and further reading on push gravity. His
theory is “based on minute particles streaming through space and pushing upon gross bodies..." via collisions
between ordinary matter and ethereal corpuscles, which was thought to be his greatest work. This theory was
later reworked and presented also by Le Sage (Wikipedia contributors, [2018a)). However, Fatio’s mechanical
theory of gravity soon fell into oblivion, chiefly because no drag by the aether on the motion of the planets
could be detected in celestial motions; it was finally abandoned on account of a number of serious objections
by renowned scientists around the beginning of the 20th century. As we know, Special Relativity (SR) and
General Relativity (GR) have become the prevailing or established theories for over a century to date.

A few works have appeared from time to time attempting to revive PG. However, the latter still remains
outside the mainstream physics.

3 Push Gravity (PG) principles

The fundamental principle or assumption of push gravity (PG) as understood or proposed in this report
is that the forces we experience by an assumed gravitational field attached to material bodies is actually
generated by the flow and absorption of a radiation energy in the form of elementary particles or waves,
or both, traveling randomly but homogeneously in all directions in the interstellar/interplanetary space, or
at least in regions of the order of magnitude of solar systems. This is a form of radiant flux, the nature
of which need not be specified at the outset, but which, for convenience, we can initially assume that it
consists of elementary particles to be called gravions (gravity + ion (from “i6v" meaning "going") and are
characterized by the following postulated properties:

1. They rarely interact (or collide) between themselves resulting in relatively very long mean free paths
as compared with planetary size orbits.

2. They interact with material objects at any point at a rate in direct proportion to the density of the
matter they traverse around the point in the object.

3. During their interaction with matter, they become partially or totally absorbed but re-emitted in a
different form of particles (energy) with much shorter mean free path so as not to pertain (mediate)
further to gravitational force, but likely to pertain to other types of forces or reactions.

4. Conservation of momentum: During their interaction with matter, they transfer momentum to the
material body, a process that appears as a force acted upon the material body.



Figure 1: Push Gravity principle.

We further use two complementary provisional assumptions to connect the theory with existing theories,
namely:

5 The gravions are relativistic.
6 The speed of gravions is the speed of light (photons).

The third principle (#3) is analyzed and discussed in considerable detail in Part 2.

The sum total of all gravion absorption by a material body results in a depletion zone around the said
body, a process that appears as a gravitational field acting on any other material body inside the said field.

The nature of gravions and the nature of their interaction with matter remains to be found, so that
“particle” and “matter” are as yet undefined entities, as they may pertain to energy or mass in particle or
waveform according to established ideas and principles in physics.

Dibrov| (2011) called the particles fations, or other names may be found, but we opted to use a fresh term
for good reasons, such as to dissociate, not critically, the presented theory here from previous ones on this
subject. The gravions may be identical to the known gravitons from elsewhere, but a new term aims to avoid
possible conflicts or transferring properties from existing theories not necessarily needed or assumed by the
PG as presented here. After all, gravions and gravitons might be the same thing, except that we attempt to
start afresh (i.e. be independent) in this work. The term gravion has been coined by incorporating the root
word "ion” meaning “going” or “traveling” from ancient Greek “16v” (hence, by denoting particles or energy
that is flowing).

3.1 Formulation of principle

The preceding principles can be formulated as follows:

Let us denote the radiant flux of gravions (energy) by ®g, which is the radiant energy emitted, transmitted
or received anywhere per unit time (in Watts), i.e. the rate of flow of particles/energy by gravions. The
radiant flux received by a surface, per unit solid angle 2, per unit area .S in a particular direction defines
the radiance Ly by:

9%
9008 (1)

Ly

At any point in space, we will need to find and use the flux density Jy (also called intensity), namely,
the flux per unit area received within a solid angle AQ

Joaq = LoAQ (2)

If within this solid angle there is a finite material body, the received flux will be diminished due to
absorption. Referring to Fig. [1} the radiance and the flux density at any point in free space is initially the
same from all directions resulting in zero force, except when at a point P the flux density is affected by the
presence of matter in the direction u within a cone with small semi-angle Ay subtending a small solid angle



AQ. Due to the absorption of gravions by matter contained in the distance BC, there is a deficiency from
that direction and hence an excess flux from the opposite direction within the same angle.

We can treat the problem as we use the general case of any radiation absorption by matter and write
the well known equations of absorption. In the general case, the flux density (intensity) J(u) at any point
u along the line « diminishes in proportion to product J(u)du

dJaq = —kJAQ(u)du (3)

where the constant of proportionality & is the coefficient of absorption for gravions (or attenuation coefficient
in the Beer-Lambert law). Upon integration, we obtain the classical exponential transmission equation

Jaq = Joaq exp(—ku) (4)

where Jyaq is the incident (initial) intensity per above. The absorbed intensity J,aq is simply the difference
Jano = Joaa — Jaq (5)
and the corresponding absorption fraction f,aq in the small solid angle AQ is:

Joaq — J
Jana = 70A3 22 - exp(—ku) (6)
0AQ

For the case in Fig. [I} by setting BC' = ¢ we simply write

fana =1 — exp(—kf) (7

where k is constant if the density is uniform.
We note that for very small values of k < 1, Eq. [4 reduces to

Jaa = Joaa(l — kl) (8)

and
Jarna = Joaa — Jaa = Joank! 9)

and
Jana =kt (10)

The above equation is the basic assumption of Fatio’s theory and all subsequent theories of push gravity,
i.e. the absorption of gravions by a planet is very weak and linear, because only then could they reproduce
Newton’s equation of gravity.

In the above and subsequent notation, we use the subscript “a” to denote the presence of absorption so
that f, is a shorthand notation for the absorption fraction of gravions per unit area inside a finite solid
angle:

fa:/fadeQ (].].)

This fraction will be used later for finding the total energy absorbed by a sphere.

4 Newton’s gravity law

Based on the given PG principle, we can derive Newton’s equation of gravity in a simple way as follows:

Referring to Fig. [2] let us consider a point O at distance r from the center of a sphere at point P with
radius R. We draw a straight line u from point O traversing the sphere along the chord AB, the length ¢(y)
of which is given by:

AB =2(AM) = 2\/R2 —r2sin? p = 27“\/a2 —sin? p = {(p) (12)
since

OM =rsing (13)

and



Figure 2: Derivation of push gravity around a sphere.

R
a=— =singg (14)
T

while we want these quantities expressed as a function of the angle ¢ in the range

0<¢< ¢ (15)
We also need the initial u; = OA and final uy = OB lengths on the line OAB along u corresponding to

points A and B
ui(p) =rcosp — \/m:r (cos<p a2 — sin? <,0> (16)

and

us (@) =rcosg+ 1/ R2 —r2sin®p =r (cos<p+ \/a? — sin® <p> (17)

We note that the above equations describe the given circle in polar coordinates, when the origin O lies
away from the circle, which then it is simplified to just the chord length, when the origin lies on the surface
(r = R) by the well known cosine equation:

L(p) = 2rcosp (18)

The elementary annular solid angle dQ2 at angle ¢ around the axis OP is

dQ) = 27 sin pdy (19)

Gravions arrive at point P from all directions uniformly in the absence of any mass around. However, if
the sphere contains a uniform mass we can initially assume that some gravions are absorbed by the mass in
direct proportion to the elementary solid angle and the length of the chord AB at angle . This creates a
depletion of gravions from that direction, from which the total depletion (fractional absorption) of gravions
is found by the double integral

Po u2
fa= //27rsin<pd<pkjdu (20)
0 wuy

where we use the previously defined absorption coefficient being k < 1 along the length /(). Integrating
with u along the £(y), we get

%o ®o

fa= /27r sin pdp- k(ug —uy) = 27r/sin okl(p)dp (21)
0 0
or
$o
fo = 4mkr / sin ¢4/ a? — sin” pdyp (22)
0



Now, since the flux of gravions is a directional quantity (vector) at the test point O, the components
normal to direction OP cancel out and only the components along OP add to a total directional flux for the
generation of an acceleration of gravity g. The latter components are integrated by multiplying the above
integrand by cos :

¥o
fq =4mkr / sin ¢ cos /a2 — sin? pdyp (23)
0
to find the total component of accelerating fraction f, below:

o= [ @ st (24)

0

By substituting the integration limits on account of the above relationships, we finally get:

_ Amkr & — 4rkR3

25
fg 3 3,,,2 ( )
By introducing an average density p of the spherical mass, the last result becomes :
k4mpR® kM
fo= =% (26)

Cp 32 pr?
where M is the total mass of the sphere. This is essentially Newton’s law of gravity subject to a
proportionality constant to yield the force of the gravions on a test unitary mass, which is the acceleration
at point O.
In the above and subsequent notation, we use the subscript “g” to mean the component of absorption
responsible for the generation of acceleration g.

k
It should be noted that the ratio A = — is the mass attenuation coefficient of the Beer-Lambert law in

P
any absorption situation written in alternative form as a function of the area density (or mass thickness)
A = pl, that applies also in flux density attenuation in PG; i.e.

J = Joexp (—ipé) = Joexp (—AN) (27)

The fraction f,; as initially derived above is a pure (dimensionless) parameter involving only geometrical
parameters (Euclidean geometry) that appears to be a fundamental property of nature. The inverse square
of distance law appears from the outset together with the sphere diameter and the absorption co-efficient k,
which implies an absorbing entity like the mass, or density of the mass to appear in the next step.

This fraction was obtained by integrating over all absorption possible around the axis of symmetry defined
by points O and P and yielding the simplest solution for a sphere. However, for any other shape, we should
integrate around three normal independent axes (x,y,z) and add the corresponding acceleration fractions
vectorially, as is shown in Appendix

5 Beyond Newton

Next, we obtain the expected acceleration from the previous derivation, as a consequence of the push gravity
principle.
5.1 Universal gravitational constant in weak absorption regime

The simple derivations above can already lead to a better understanding of the universal constant G (or
bigG).

From the absorption and acceleration fractions f, and f, introduced in the previous section, we convert
to the corresponding fractions of absorption and acceleration for the flux density J, and J, below:

Jo = Jofa (28)

Jg = Jofg (29)



where J, is the flux density absorbed by the presence of a mass (here spherical uniform mass) and J, is the
component of J, in the direction of the axis of symmetry responsible for the generation of acceleration.
We now proceed to find the constant of proportionality to reproduce Newton’s gravitational law from

Eq. 26] by

kM M

using the newly introduced constant A.

The physical meaning of this constant is the number of absorption events per unit density of matter in
units of inverse mass-thickness (m?/kg). In other words, it is the number of absorption events per kilogram
per square meter. The inverse (1/A) is the mass-thickness (or area density) per absorption event. This is a
new cosmic constant the magnitude of which remains to be found.

It is generally known in flow problems that the product of pressure times the velocity of the flow yields
the flux intensity. Thus, if we divide J, by the velocity c of the radiant flux (gravions), we obtain the pressure
pg exerted by the gravions at O:

Jg

bg = ? (31)

An elementary test mass dm is located at point O with a surface area dS and thickness z having a density
p’ with corresponding absorption coefficient k’. The force dF on this test mass is then given by:

dF =pydS - k'z = %dS Kx (32)

where we multiply by &’z to allow only for the fraction of gravions absorbed by the test mass, considering
that k&, in general, is the number of absorption events per unit length. The force per unit mass, i.e. the
acceleration ¢ is then

J,
949 Kx :
F M M
g 4P _ D kMK _Jo s -

Tdm pPdS-x  cprip c  r?

The above equation is exactly Newton’s law, where the factors of proportionality between g and M /r?
must correspond to the universal constant G:

G= ?Az (34)

The above is already an important derivation for the universal gravitational constant in terms of other
constants, namely, the gravion speed and intensity of the neighboring universe, and the mass attenuation
coefficient (new universal constant). Egs. [33[and [34] are thought to be new fundamental derivations beyond
Newton even within the realm of Newtonian mechanics for weak absorption.

5.2 General gravitation law in any absorption regime

Having considered the case of weak absorption, we now proceed to investigate what happens if absorption
is strong, or to any arbitrary degree, i.e. the absorption coefficient can take any value. This actually means
that we allow gravitational shielding inside a material body and between bodies. We may also refer to
this condition as self-shadowing within the bulk of a massive body. In other words, we allow “gravitational
shielding” as a core condition of a general push gravity theory, as opposed to considering it a case for rejecting
PG, as has been done by the hitherto critics. This ushers a novel approach to push gravity.

In the general case, where self-shadowing (shielding) is caused by a significant k, we follow the same initial
procedure as previously with reference to Fig. [2f The force is proportional again to the elementary annular
solid angle 2 sin ¢, but now multiplied by the absorption fraction of the flux intensity along the length AB
(Fig. [2) provided by Eq. @; we also multiply by cos ¢ to allow, as previously, only for the component of force
along the direction OP, so that we only need to integrate with respect to angle as follows:

¥o
fo= /277 sin ¢ cos pdp- [1 — exp(—kL(p))] (35)
0
and



¥o
fo=2m / sin p cos ¢ [1 — exp (—2]67“\/(12 — sin? go)] dy (36)
0

The final integration of the above expression in the given subtended angle g by the sphere is fortunately
an analytical expression of the form:

2 2%r/a2 —sin o) (2krv/a2 —sinfo+1)]°"
sin2p  ©xXp (—2krya? —sin”p ry/a? —sin” o +

fg=2m 5 12 (37)
0
and with the given values of integration from 0 to g, we finally obtain
1 exp(—2kR)(2kR+1)| 1 _ 7A
— 2 _

fg_W{R_ZIf?JF 202 2= (38)

where we have now a new parameter A, which is a function of k¥ and R only (i.e. independent of r):

1 exp(—2kR)(2kR + 1)
_ 2 _ -

A= [R 572 + 572 (39)

Like in Eq. we find that the fraction f; derived in the general case of strong absorption is again
a dimensionless parameter (quantity) that appears to be a fundamental property of nature and that the
inverse square of distance law is preserved. This law is a consequence of the geometry alone (Euclidean) by
any uniform flux propagated and absorbed in space. It is the law in the steady state around any absorbing
medium (mass), whilst the time dependence remains to be introduced at a later stage of PG development.

Now, we follow the same procedure, as previously, to obtain the acceleration: For the test mass acted
upon by a pressure pg, Eq. @ now becomes

A
Jg=Jo— (40)

s
7-2

In view of above, Eq. is modified to become:

Jg
ar _ ISR pkeA o, A

_dF — _Jop,m4 41
9= am p'dS - x cp r? c  r? (41)
The above provides the equation of acceleration in PG, which again preserves the inverse square of dis-
tance law. However, the factor(s) of proportionality between g and M /r? is different from the corresponding
PG derivation in Newton’s equation, the significance of which will be described later. To understand the

difference, we need to first investigate the properties of the newly derived parameter A.

6 Investigation, consequences and new physics with parameter A

6.1 PG versus Newton

From from Egs. [25|and we see that the corresponding f, (or g, or force) is always proportional to 1/r?
regardless of the values of k£ and R. The general assumption by previous proponents of PG that the gravion
absorption should be very weak (in order to produce Newton’s Law), is now found to be redundant together
with the allegation that the “gravitational shielding” is a reason to reject PG. On the contrary, this is now
found to be a fundamental underlying mechanism of PG. This is already an important finding.

It is helpful and instructive to normalize the distance r over the radius of the sphere R:

r
whereby we re-write the newly found expression as
fq 5 1 exp(—2kR)(2kR+1)] 1 Agr
= am 22 n2  n2 (43)
T 2k’R 2k%R ny  nh
by introducing the characteristic parameter Ag:
1 —2kR) . (2kR+1

 2k2R2 2k2 R2
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Figure 3: Dependence of characteristic gravitational absorptivity Ar on kR.

The latter parameter depends only on the product kR and it is plotted in Fig. ] This shows that Ap
is monotonically (absolutely) increasing, as it should, but it reaches a saturation limit at very high values
of kR. For simplicity, we may also set R = 1 and plot against k, or set k = 1 and plot against R, in either
case reproducing the same curve. The important observation is that most of the change in value of Ag takes
place over the span of about four orders of magnitude of k£, or R, or kR. Overall, the magnitude varies
from near zero to unity. This means that increasing the radius of a sphere, the shadowing parameter f,
(and acceleration) at the surface will reach a saturation value as opposed to infinity predicted by Newton.
Likewise, by increasing the absorption capacity (density, or k) of a constant radius sphere, the shadowing
parameter f, (and acceleration) at the surface will again reach a saturation value, not the infinity provided
by Newton. This new parameter Ar characterizes the absorbing ability of a spherical mass or planet and
may be referred to as characteristic gravitational absorptivity, or absorptivity, for short.

For a direct comparison, we plot simultaneously f, against normalized distance rp for rp > 1, i.e. by
setting R = 1 au (arbitrary unit) in Egs. and |38| as shown in Fig. |4 for three fixed values of k in a range
spanning three orders of magnitude. Initially, we may avoid the involvement of mass M and density p by
investigating only the quantity f,. For very low values of k, the pair of curves are indistinguishable. We
note that as we increase k, the shadowing derived from PG is increased absolutely (see actual values), as it
should, because more absorption by the gravitating mass means more net push by gravions. However, the
curve lies below the corresponding expected Newtonian force, as it should. This is to be expected from the
general absorption Egs. [6] and whereby the second equation is a straight line tangent to the first near
(or at) the origin (at very short distance, or very low k), always yielding a higher value above the downward
concave line of PG absorption. The latter is a consequence of the self-shadowing (gravitational shielding)
effectively creating a hidden mass, which, if it could exert an “attractive” force (per Newton), it would be
greater than the corresponding PG force found.

The above analysis is also consistent with a comparison between Newton and PG as provided in Fig.
by plotting the ratio of fypa/fyNewton from (Eq. /(Eq. vs. k for a constant sphere radius R = 1
au. The absorption ratios by PG/Newton approaches unity for very small values of k (k<0.01), as it should,
but vanishes for very large values of k, which means that f; becomes infinity in Newton, whilst it reaches a
saturation value in PG. This is reasonable and helpful in understanding the mechanism of shielding. Noted
that the horizontal axis is logarithmic tending to uplift (concave up) the initial straight line (Newtonian) but
eventually tending to reach a saturation value asymptotically (concave down). PG is the overriding physics
in all cases, whilst Newtonian physics is an approximation in the limiting case of very low values of k. The
above ratios are given by:

A
_ _Jfepa _ _grpc _ 34R 5)
ngewton JNewton 4k R

10
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