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Two experimentally verifiable implications of the expressions for massestgarticle
and gravitational potential on flat spacetime in a gravitational field of arpistaength,

in the context of the theory of gravitational relativity (TGR) are derivathe first is

the existing expression for the shift in perihelion per revolution of a plamatd an

assumed spherical Sun, derived on a proposed curved spacetingeawitational field
in the context of the general theory of relativity (GR), with excellent olz@nal sup-
port in the case of the planet mercury, which is re-derived in a margaot and more
straight forward manner on flat spacetime in the context of TGR. Tbenskis a set
of new (hybrid) forces of nature namely, gravi-electric, gravi-negnand laser-anti-
gravitational forces, which arise when a capacitor (with electric field seexely large
strength between its plates), an electromagnet (with magnetic field of etyréange

strength between its pole pieces) and a sphere containing very higly eadrgl laser
beams respectively, each of which is safely enclosed in a box, faé/ftewards a
gravitational field source on flat spacetime in the context of TGR. Eatiest forces
is repulsive and opposes the gravitational attraction on a body towandsitagonal

field source. They can therefore be used to control the weighfi@atiely the inertia)
of a body (without engine power or any other aid) in the gravitational fietl@earth

or a host planet.

1 Introduction

This article is devoted to two experimentally verifiableulés of the theory of grav-
itational relativity (TGR), while all other experimentasts of the general theory of
relativity (GR) and more shall be considered in the contéXt@R in later articles.
The first is the recalculation of the shift in perihelion pevalution of the planets on
the flat relativistic spacetime of TGR, done in section twthig article. This serves
as the first test of thefkective gravitational acceleration on a test particle talsar
gravitational field source on flat spacetime in the contexXf®R presented as Eq.
(86) or (87) of [1]. The shiftin perihelion per revolutionbfe planets derived in the
context of TGR in this article had been derived in the contéx@R and confirmed
experimentally already.

The second experimentally verifiable result of TGR are a betpulsive hybrid
forces that arise from the coupling of electrical and maigregtergy to gravity on the
flat relativistic spacetime in the context of TGR, referredas gravi-electric force
and gravi-magnetic force and a third force that arises froendoupling of laser
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energy to gravity in the context of TGR, referred to as las®i-gravitational force.
The gravi-electric and gravi-magnetic forces are isolaed severe odds against
their experimental tests and applications shown in sethicee of this article.

The laser-anti-gravitational force is isolated and bgttespects for its exper-
imental test and application shown in section four of thisckr. Various super-
aerodynamical feat in the gravitational field of the earthjol can be achieved
with a craft equipped with the laser-anti-gravitationaick® are derived. These in-
clude hanging freely in mid-air; falling freely verticaltpwards the earth at a re-
duced free-fall acceleration that can be as low as desiisitigrvertically freely
against earth’s gravity at any desired low or large acctterahovering at constant
(or non-constant) velocity at low elevation; attainingkacceleration rapidly from
an initial low velocity motion; breaking rapidly from highelocity motion; and
changing direction of motion rapidly at high velocity. Pibds future applications
of laser-anti-gravitational force in aviation, mass-8iand space research are also
mentioned.

2 Calculating the shift in perihelion per revolution of a planet in the context
of thetheory of gravitational relativity

The dfective gravitational force on a test particle of rest nagswhich is located
at radial distance’ from the center of the rest mab4 of an assumed spherically
symmetric gravitational field source on the flat proper spae(X’, ct’) of classical
gravitation, which corresponds to the inertial massf the test particle at radial
distance from the center of the inertial mas4 of the gravitational field source on
the flat relativistic spacetimez(ct) of the theory of gravitational relativity (TGR),
which follows from the &ective gravitational accelerationfSered by a test patrticle
towards a gravitational field source on the flat spacetinet] of TGR, derived and
presented as equation (88) or (89) of [1] shall be reprodheed as follows

Fef(") = Modeg(r’)
GMoarrb ZGMoa

~ ( 3G*MZ;mo
- r2 r'c

1302
r Cg

2GMog
r'cg

)Y + 1 )3 (D)

This dfective gravitational force is exact in a gravitational fiefdarbitrary strength.
It operates on the flat relativistic spaceting dt) of TGR in a gravitational field.
However we shall gain better insight into the implicatiofi€qg. (1) by writing its
weak gravitational field limit (or post-Newtonian) appnotion as follows

GMoamo ’ 6GZMZ;mo .

Fe(r) ~ - 7 g )
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It is to be recalled that the post-Newtonian gravitation @Nmit in weak gravita-
tional fields and the Newtonian gravitation (NG) limit in teetremely weak gravi-
tational field to the exact Eq. (1) have been derived in swiiese3.1 of [1].

The attractive Newtonian force of gravity namely, the fiestt at the right-hand
side of Eq. (2) is the only fundamental force. The secondisdmiforce is a second-
order gravitational-relativistic correction term. Thare more gravitational-relativ-
istic correction force terms of higher orders in the full arpion of the exact relation
(). All the gravitational-relativistic correction forcerms disappear in Newtonian
gravitation limit for which ZSMoa/r’cs =0.

Now let m be the inertial mass of a planet moving in orbit of raditfsom the
center of the inertial mas$/ = M., of the assumed spherical sun on the flat rel-
ativistic spacetimeX, ct) of TGR. Eq. (1) expresses the net gravitational force on
the planet due to the sun without approximation, while th&t{dtewtonian relation
(2) gives its approximate weak field limit. The extra repedsiorce term in Eq. (2)
gives rise to a perturbation of the elliptical orbit of theupét calculated using the
Newtonian force only, thereby causing a shift in periheladrthe planet as it re-
volves round the sun.

Now the motion on the equatorial plane of a particle of resssma under a
central forcelf'(r’) is described by the following well known equation in classi
mechanics,

/7 F(u)
u’ +u= ToH2GE

(3)

whereu = 1/r’(¢), H = twice the constant areal velocitl(u) = F(1/r’), u”’ =
d?u/d¢? andr’, ¢ are polar coordinates. In the case of a planet moving unaer th
effective gravitational forc@eﬂc(r’) of Eq. (1) we have the following

- Frﬁg e (4)

If we substitute foygg(r’) in Eq. (4) from the exact relation (1) we have

——~ = GMoau?(1 - /2 _ 1- /2 5
Mo oau ( 5 ) C; ( Cg ) ( )
Then by substituting Eqg. (5) into Eq. (3) we have
. GMoa,, 2GMgal s, 3G°Mgu — 2GMoau,, ),
u +u= HZ ( - Cg ) - Hzcs ( - Cg ) (6)
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Eq. (6) is highly nonlinear. Its solution can be sought nuoadlly. However we
shall consider its weak gravitational field limit (or poseMonian approximation)
in this paper, which is given as follows

/7

_ GMoa  6G*Mgau

Utu= — e
9
or -
6G“M GM
7 oay,, oa
u’+(1+ Hzcg Ju= 2 (7

Equation (6) is the polar coordinate form of the modified Nevig second law
of motion on flat relativistic spacetime in a gravitationaldi in the context of
the theory of gravitational relativity (TGR), presentedrattangular coordinates
as Eq. (90) of [1], which must be used to describe the motioa tefst particle on
the flat relativistic spacetime(ct) in a gravitational field of arbitrary strength in
the context of TGR, while Eq. (7) is its weak gravitationaldiémit approxima-
tion. The calculation being done in this section is a test@f @8) or (90) of [1]
and, indeed, a test of the modified form of Newton’s (or clza¥ilaw of gravity in
the context of TGR.

If we let -
_ 6G“Mgy @)
HZCZ
9
Then Eq. (7) becomes the following
U +(1+eus= G|:/I;a 9)

In the classical Kepler problem, only the Newtonian grdiotaal potential is
present, the extra relativistic correction potential ténrthe context of TGR is ab-
sent. Hence = 0, and Eq. (7) or (9) reduces as the classical Kepler problem

. GMopa
u' +u= H20 (10)
The suitable form of the general solution to Eq. (10) is tH®Wing
u= A+ Bcosy (11)

whereA = GMga/H? andB is an integration constant. The solution (11) is purely
periodic, hence, as well known, the classical Kepler proldees not predict a shift
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in perihelion of a planet. The suitable general solutionqo (), on the other hand,
is the following
u= A + B cos(l+ €)¥%¢ (12)

whereA’ = A/(1 + €) = GMga/H?(1 + €) andB’ is an integration constant related
to B, see pages 207 - 209 of [2].

The fact that # 0 in the cosine argument in Eq. (12) implies aperiodicityhie t
planetary motion causing a shift in perihelion per revantof the planet. Now the
perihelion of a planet occurs wheris a minimum or wheny = 1/r, is a maximum.
From Eg. (12), we see thatis a minimum when

(1+€)Y2¢ = 22n (13)

or when
¢ =2m(1+e)V? (14)

wheren is a positive integer. Therefore successive periheliaagitiur at an interval
A¢ where
Ap =2n(1+¢€) V2 (15)

The shift in perihelion per revolution is therefore giverfalfows

5¢p=2r(1-(1+¢€)?) (16)
or 3 5
5¢=2n(§ Sz =) (17)

Now in the weak gravitational field limit being considered<< 1, we can
neglect terms in second and higher orders of Eq. (17). Therefore for the weak
gravitational field of the sun,

¢ ~ 271'(%) (18)

Substitution of the expression feiin Eg. (8) into Eq. (18) yields expression for the
shift in perihelion per revolution of a planet in the weakdiémit as follows

3G2M2,
H2c?

o¢ ~ 2 ( ) (19)

Equation (19) gives the well known expression for the shifperihelion per
revolution of a planet in the weak gravitational field limithich can be found in the
standard texts on the general theory of relativity (GR). @iy difference is that the
inertial masdM that appears in Eq. (19) in GR is replaced by the active grawital

A.Joseph. Two experimental consequences of the theory of grauahtigativity. 901



Vol. 1(4) : Article 20. THE FUNDAMENTAL THEORY ... (M)

massMgg in the present theory. The equivalence in magnitude of themassMg
and the active gravitational mass (see derivation of Eq3)(Ir1 section 4 of [1]),
allows Mgga to be replaced bylp in Eg. (19) in numerical calculations. Then the
valid approximatiorM ~ Mg in the weak gravitational field of the sun further allows
Moa to be replaced b in Eq. (19), thereby converting Eqg. (19) to its form in GR.
As expected, the calculation on the flat spacetime of TGRimdéction is more
compact and more straight forward than the geodesic approacurved spacetime
in GR. A comparison of the above calculation on the flat spangetdf TGR with the
calculation on pages 199-209 of [2] on curved spacetime im@IRonfirm this.

The purpose of re-derivation of the perihelion shifts ofplenets, in the context
of the present theory in this section, is to show that theiwéic form of Newton’s
second law of motion on flat spacetime in a gravitational fielthe context of TGR,
presented as Eq. (90) of [1], which translates into Eq. @)Hg. (7) in the weak
field limit) above in polar coordinates, which must be usedéscribe the motion of
a test particle on flat spacetime in the context of TGR, leadlsdé same expression
(29) for the shift in perihelion per revolution of a planetimal an assumed spherical
sun, usually calculated by considering the motion of a glateng the geodesic
on the proposed curved spacetime in a gravitational fieldRn &ee for example,
chapter six of [2] and also [3].

The expression (19) first derived by Albert Einstein [4], i©oln to be in fair
agreement with observational data for the planets, ancethda excellent agree-
ment in the case of the planet mercury, for which it predictstal shift of 43.03
seconds of an arc per century, while the observationaltriss#8.11+ 0.45 seconds
of an arc per century, as quoted on page 209 of [2]. On the btrat, the prediction
of Eq. (19) difers appreciably from observation in the case of the othergda as
Table | taken from page 213 of [2] shows.

Table I: Calculated and observed perihelic shifts of soraedis.

Distancer from  Shift S, sec. of aycentury

sunx1® m Calculated Observed
Mercury 58 43.03 43.120.45
Venus 108 8.6 8.4 4.8
Earth 149 3.8 581.2
Icarus 161 10.3 9.8 0.8

Effort has been made to reconcile the calculated and obserifegisiperihelia
of the planets by including thefect of the quadrupole moment of the sun in general
relativity, pages 209-213 of [2]. However it has been reradrthat much more
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precise measurements of the flattening of the sun is needdtieeparation of
relativistic and quadrupoleffects to be feasible. Correction to relation (19) due to
the imperfect spherical shape of the sun shall be investilgat the context of the
Maxwellian theory of gravity to be developed on the flat riglatic spacetime of
the theory of gravitational relativity elsewhere with fugt development.

The theory of gravitational relativity (TGR) and the relagtic form of New-
tonian theory of gravity in the context of TGR have passeditsetest. They must
also be tested with the other ‘traditional’ problems namghavitational red shift,
bending of light by a gravitational field source and radaretidelay in the grav-
itational field of the sun, as benchmark, as shall be donevhke with further
development.

The entire theories of gravity and cosmology must ultimabed reformulated
in the contexts of the co-existing pair of theories of gnavdblated in the present
evolving fundamental theory namely, the metric theory cadibte intrinsic grav-
ity (¢MAG) on curved ‘two-dimensional’ absolute intrinsic sptige (¢p, $tot)
and the theory of gravitational relativitgtrinsic theory of gravitational relativity
(TGR/TGR) on flat four-dimensional relativistic spacetin® ¢t) and its under-
lying flat two-dimensional relativistic intrinsic spaa@ie (o, pcst) in a gravita-
tional field, as alternative to their formulation on postathcurved four-dimensional
spacetime in the context of the general theory of relativiBxpectedly new re-
sults shall be found and new insights into the phenomenalshgiained from such
effort. Indeed a new result in gravitation namely, the graeetic force, gravi-
magnetic force and laser-anti-gravitational force, shalderived in the context of
TGR in the next two sections to support the fact that new tesilall definitely be
found in reformulating gravity and cosmology in the contefkthe duopMAG and
TGR/$TGR.

3 Isolating the gravi-electric and gravi-magnetic forces in the context of the
theory of gravitational relativity

As a quick reward of the theory of gravitational relativily@GR), | shall derive, in
this section, a repulsive gravi-electric force on a shigldearged test particle or
a box containing a capacitor with electric field within it, ih is falling freely to-
wards a gravitational field source with zero net electriaghand a repulsive gravi-
magnetic force on a box containing an electromagnet withnatg field within it,
which is falling freely towards a gravitational field soures other implications of
the mass and gravitational potential relations in the cdrté TGR presented as
Egs. (26) and (54) of [5]. The shifts in perihelia of the plEneave been recalcu-
lated on flat spacetime in the context of TGR, as an implicaticthose relations in
the preceding section.
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Let us consider a spherical metallic ball of rest magsnd classical radi
(of my), on which is uniformly distributed net electric charge (high is located
at radial distance’ from the center of the rest mab% of a spherical gravitational
field source on the flat proper spacetin®, €t’) of classical gravitation. The rest
massay evolves into the gravitational-relativistic (or ineriaiassm of the charged
ball at radial distance from the center of the gravitational-relativistic (or itial)
massM of the gravitational field source on the flat relativistic spime E, ct) in
the context of TGR. The charged ball possesses rest maasnd equivalent rest
massipeq in the proper Euclidean 3-spa&e due to the electric charge Q on it
where,mpeq = Q?/4n€,r,c2. Hence the “net rest mass” of the ball is

2

Monet = Mo + Moeq = Mo + (20)

A
whereg] is the proper (or primed) electric permittivity of the progeuclidean 3-
spacey’.

However only the rest massy can be observed or measured as actual rest
mass of the ball. The gravitational-relativistic equivalenass (or equivalent in-
ertial mass)neq on the flat relativistic spacetime of TGR is related to theieajant
rest massmnpeq the same way the inertial massis related to the rest mass by
Eq. (26) of [1]. The gravitational-relativistic “net mas@r net inertial massinet
in the context of TGR of the charged ball is then given at fadigtancer from the
center of the inertial maddl of the assumed spherical gravitational field source on
the flat relativistic spacetim&(ct) of TGR as follows

Q2

/vt o2
471'60I'pr

2GMgpa
r'cs

Mpet= M+ Meq = (Mo + ) ) (21)
The gravitational-relativistic gravitational potentiainction in the context of
TGR at the location of the charged ball given by equation (§4}L] shall be re-

written as follows

(D(r) _ _Gl\rﬂoa _ _GMoa(l_ 2GMOa)l/z

22
r r’cg (22)

Hence the net gravitational-relativistic potential eryefa the relativistic Euclidean
3-spacex in context of TGR), of the charged ball is the following

Unet = md(r)
_GMoa Q2 2G|V|oa)3/2

= (nb + 2 )(1 - 2
r Aregricy r'c;

(23)
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This equation is exact in all gravitational fields. However stall consider its weak
gravitational field limit (or its post-Newtonian approxitian) in order to gain better
insight into its implications, in which case the equatioduees approximately as
follows

GMoa Q? 3GMoa
U x~ - + 1-
net - (mo 4ﬂ€6f§,0§)( e )
__GMoamy  3G°MGaMy  GMgaQ? ~ 3G*MgaQ° (24)
~ r r'2c AmelroC2r’  Ameoll,r2c2c2

The first term at the right-hand side of Eq. (24) is the fundatiagNewtonian)
gravitational potential energy, the second term is theitgg@onal-relativistic cor-
rection term, which gives rise to the second-order relgtivicorrection force term
that causes shifts of perihelia of the planets in the precgdection. The third
term, which can be written asGMoamoeg/r’, arises by virtue of the interaction of
the equivalent rest masseq With the Newtonian gravitational potential. However
there is no interaction between the Newtonian gravitatifield and electrostatic
potential energy, (or with mass equivalemie of electrostatic potential energy), as
explained below.

The third term at the right-hand side of Eq. (24), which représ the inter-
action of the equivalent mass of electrostatic potentiargywith the Newtonian
gravitational field does not exist, or is not an actual gedional potential energy,
and must hence be removed. This fact is made more explicevwsiting Eq. (24),
while factorizing—GMogg/r’ out, as follows

GMoa 2GMoaimy Q? 3GMpaQ?
Upet~ — - +

r r'e; Aregr,C 47re{)r;)r’c§c§) (29)

The only mass or equivalent mass term inside the parentiétesero inertial
or zero passive gravitational attribute, which can henddmeract with the New-
tonian gravitational potential outside the parenthes@%ﬁdﬂeg)r’pcﬁ. This term
is certainly not a passive gravitational mass. The seceoddrggeometry-induced
mass term-3GMoaQ?/4re,r,r'c2c2 possesses both gravitational and electromag-
netic attributes, being a product of square of gravitatispaed and equivalent mass
of electrostatic potential energy(3)(2GMoa/r'c2)(Q?/4me,r,c2), (or being a cou-
pling already of electrostatic potential energy to gravityt therefore possesses
passive gravitational attribute and can interact with tlegvddnian gravitational po-
tential, yielding the fourth term at the right-hand side of £24).

As further justification of the fact that the third term at thight-hand side of
Eq. (24) must be allowed to vanish, let us consider the cdak#ieory of gravity.
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Let the test particle of rest massg above, on which net electric char@eis uni-
formly distributed, be located at radial distan¢drom the center of the rest mass
My of a gravitational field source on the flat proper spacetiBiec{’) of classical
gravitation. Then by allowing the proper (or Newtonian)\gia@ional potential,
@’ = -GMga/r", to interact with the ‘net rest masstynet = Mo + Q?/4re,r,c3, of
the charged test particle, we obtain the proper gravitatipatential energwhetin

3 of the test patrticle as follows

~ GMoa Q?

net = r’ (mo + 4776{,%05,)
_ _GMoamy _ GMoaQ? (26)
r Amegrpr'c2

Clearly the second term at the right-hand side of Eq. (26hisnawn and, indeed,
does not exist in Newtonian gravitation. It is meaninglessirfvalid) and must be
allowed to vanish. The second term at the right-hand sideqof(6) is the third
term at the right-hand side of Eq. (24), which must be alloveedanish.

As a rule, a classical non-gravitational enefgyhas no interaction with the
Newtonian gravitational field on the flat proper spacetiied’) of classical grav-
itation. For instance there is no concept of bending of llght gravitational field
source in the context of the Newtonian theory of gravity. léear when a classi-
cal non-gravitational energy’ interacts with a relativistic gravitational field, it be-
comes the gravitational-relativistic non-gravitatioeakrgyE on the flat relativistic
spacetime in the context of TGR, which is given in terms offttwtory, (r')~2, that
appears in the expressions for gravitational-relatiwigirameters in the context of
TGR, derived in [5] and [1], like all other forms of energyafe massless radiation
energy), as follows

11 _ 2GMoa
E=y%()?E = E(l-—53")
I’Cg
2GMogE’
= E’—G—"f 27)
r’cg

The first term at the right-hand side of Eq. (27) is still thessical non-gravitational
energy that has no interaction with the Newtonian gravtedl potential. On the
other hand, the second term at the right-hand side of Eq.i$23) intrinsic geom-
etry-induced (or intrinsic metric-induced) energy withogeetry-induced passive
gravitational attribute. It has interaction with the Nenigin gravitational potential
or field (in the context of TGR).
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Electrostatic potential energy or energy stored in elecagnetic field is an ex-
ample of non-gravitational energy. The summary of the ali®tkat electrostatic
potential energy or energy stored in electromagnetic fledd,no first-order or fun-
damental interaction with the (Newtonian) gravitationaldj but a second-order
intrinsic geometry- (or intrinsic metric-) induced inteti®n in a gravitational field
in the context of TGR.

Relation (27) is given in the context of the theory of abselutrinsic gravity
(¢AG) (as derived in [6]) as follows

$GoopE = (1 - gk, (¢7)°)PE
E — ok, (¢)*0E (28)
where the absolute intrinsic curvature paramefe(a&f) of the curved absolute ab-

solute intrinsic spacgo is related to the square of the absolute intrinsic grawiteti
speed as

o'

ok, (97)7 = ¢V, (¢7)?/9E2 = 2G¢Moa/$PoC,
as derived in [7]. Hence Eq. (28) can be written in terms ofahsolute intrinsic
gravitational speed as follows

;e . 2GgMa,
pE" = ¢900¢E—(1—¢—6§)¢E—(1— s JoE
~ A_ZG¢I\7Ioa .
= ¢E s ¢E (29)

The second term at the right-hand side of Eq. (28) existsusecthe absolute
intrinsic curvature parameteﬁg(qbf) is non-zero. In other words, the second term at
the right-hand side of Eq. (28) or (29) exists because the-ttimensional’ absolute
intrinsic metric spacetimepp, ¢Cet) is curved, thereby possessing absolute intrin-
sic sub-Riemannian metric tensgjix in every gravitational field in the context of
#AG. It is clearly appropriate to describe the second termhatright-hand side
of Eq. (28) or (29) as absolute intrinsic spacetime-geoyrettiuced (or absolute
intrinsic metric-induced).

Now Eq. (28) or (29) ingAG translates into Eq. (27) in TGR. The compo-
nent¢goo = (1 - 26¢l\7|0a/¢f¢é§) of the absolute intrinsic Riemannian metric
tensor of the metric theory of absolute intrinsic gravigMAG) on the curved
‘two-dimensional absolute intrinsic spacetingg (¢&st), which is a component of
the theory of absolute intrinsic gravitgAG), translates into the facte;r‘,,(r’)‘2 =
a1- 2GMoa/r’c§) on flat spacetime, ct) in the context of TGR. The second term
at the right-hand side of Eq. (28) or (29) ¢\G translates into the second terms
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at the right-hand side of Eq. (27) in TGR. The second term atitght-hand side
of Eq. (27) in TGR would vanish should the second term at thetfhand side of
Eq. (28) or (29) inpAG vanish, which would be the case if there was no curvature
of the absolute intrinsic spacetimgg( ¢c¢t), (or if there was no absolute intrinsic
Riemannian spacetime geometry). Howevs, (p&st) is curved in a gravitational
field of arbitrary strength. The reference to the second trthe right-hand side
of Eq. (27), (and the fourth term at the right-hand side of @4) or (25) in the
context of TGR previously) as intrinsic (Riemann) geométguced or intrinsic
metric-induced terms, despite the fact that TGR operatéisibspacetime with con-
stant Lorentzian metric tensor, is due to their backgroumgeMAG with absolute
intrinsic sub-Riemannian metric tensor.

Further justification for allowing the third term at the rigiand side of Eq. (24)
or (25) to vanish shall be provided when the Reisner-Noodsiine element, (writ-
ten without deriving it as Eq. (18) of [8], shall be derivedtie context of the
‘two-dimensional’ metric theory of combined absoluteiimsic gravity and absolute
intrinsic electromagnetismpMAG + §MEM) elsewhere with further development.

The hybrid intrinsic geometry-induced fourth term of Eg4)Y3hall be named
the gravi-electric potential energy. By removing the maghéss third term from
the right-hand side of that equation we obtain the following

Q2

Iyt o2
47T60I'pr

GMoamo N 3 GMoamg (ZGMoa

:_3 GMoa(ZGMOa
r 2 v r’cg

Upef(r') ~ —
net( ) 2 r’ rlcg

)+ ) (30)
This is the gravitational-relativistic gravitational potial energy of the charged ball
on flat relativistic spacetime(ct) in the post-Newtonian approximation.

By dividing through Eq. (30) by the rest masg of the charged ball we ob-
tain the éfective gravitational-relativistic gravitational poteit®q(r’) (‘seen’ by
the rest massny) on the flat relativistic spacetim&,(ct)) in the post-Newtonian

approximation as follows

GMpoa 3GMopa,2GMpa, 3GMopa,2GMoa Q?
7 T2 L@ )2 @ Varemnd
(4 4 € Mol ,C;

Oeg(r') = - (31)

The dfective gravitational-relativistic gravitational acaelgon sufered by (the
rest massr, of) the charged test particle on the flat relativistic spacetZ, ct), is
then given in the post-Newtonian approximation from defnitas follows

I dDeg(r)
Gefi) = ~—gu "
GMoa, 6GMoa,2GMoa,
~ - f+= f
r’2 2 12 r’cg
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6 GMoa ,2GMga
T ( rea )

wherer”is the unit vector along the radial direction away from thatee of the
inertial massM of the assumed spherical gravitational field source to ttaeged
ball in the relativistic Euclidean 3-spa&ef TGR.

Equation (32) gives thefkective gravitational acceleration fsered by the
charged ball on the flat relativistic spacetin® d) of TGR in the weak gravita-
tional field limit (or in the post-Newtonian approximationyhe dfective gravita-
tional force stfered by the charged ball on the flat relativistic spacetiB)etf of
TGR is therefore given as follows

'feff(f') = Mogeg(r’)
GMoarmy, . 6G°Migmo,  6G°MZ;Q7

= f+ f+ f (33)
72 1302 't 130202
r rescg Arerprececsy

Q® .

F
/ ’ 2
47reomorpcy

(32)

It must be noted thajgg(r’) has been multiplied by the rest masgand not by its
inertial masam of the charged ball. This arises because tfiective gravitational
potential®eg(r’) has been obtained by dividing the net gravitational padéen-
ergyUnet(r’) by mp between Egs. (30) and (31).

The second intrinsic geometry-induced force at the rigitehside of Eq. (33),
which is the force that gives rise to shift in perihelion oflarget, as found in the pre-
ceding section, is negligible compared to the first fundamd€or Newtonian) force
in a weak gravitational field, and it is uncontrollable by mé@m the other hand, the
third intrinsic geometry-induced term, to be referred tdtesgravi-electric force,
can be made significantly large by increasing the charge @s Bly neglecting the
second term, equation (33) simplifies further as follows

E (r,)N_GMoarTbA 6G°MgaQ’
eff r2 47re{,r;)r'3c§c§

f (34)

Equation (34) shows that the (attractive) Newtonian gediihal force on the
charged ball radially towards the center of the assumedrigahgravitational field
source, is reduced by the (repulsive) gravi-electric fanehe ball radially away
from the center of the gravitational field source. By divglithrough equation (34)
by the rest massy of the charged ball, we rewrite théfective gravitational accel-
eration on it as follows

_GMea,  _6G°Mgr'Q?

Jeri(r') =~ 2 , 40202
r’ 47reorrbr;)r’ ciCy
R 613 2 r 2 .
~ —171F+ 1g'I°'Q P 35
g Are r C2C2
T€oMol ,C5Cy
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Now let us consider what appears as the reciprocal of thefdteef a charged
test particle towards a gravitational field source of zeretectric charge namely,
the free fall of a spherical test particle of rest magsand classical radius, (of mp)
with zero net electric charge towards a spherical graeita field source of rest
massMg on which net electric charg®@ is uniformly distributed. The gravitational-
relativistic gravitational potential in the relativistituclidean 3-spack of TGR is
given in this case as follows

’ GMoa -
o) =~y ()
GM 2GM 2GQ?
_ oa(l_ oa+ Q )1/2 (36)
r’ rea Anerr2cics

wherey,(r')2 =| ¢goo |, and
#Goo = 1 — 2G¢Moa/¢f ¢&2 + 2GQ?/Andéapi2¢E2e2,

in the context of the metric theory of combined absoluteinisic gravity and ab-
solute intrinsic electromagnetis@NIAG +¢MEM), (written as Eq. (18) of [8] with-
out deriving it), which shall be derived in a later paper. Elen

Yy(r') % = 1- 2GMoa/r'c? + 2GQ?/4re,r'*c2cs,

in the present problem.

Thus the gravitational-relativistic gravitational pati@henergyU possessed by
the test particle in the relativistic Euclidean 3-spade the context of TGR is the
following

u(r’) mO(r) = ¥,(r") *moy,(r') @' (r)

Yo(r") > mod’ (1)

_ GMogamo 2GMoa 2GQ? 3/2

- r’ (1- r’c2 + u222)
c; Aregt’=CCy

37)

Equation (37) is exact for all gravitational field sourcesl dor all quantities
of net electric charg€ put on a gravitational field source. However we shall gain
insight into the implication of this equation by consideriits post-Newtonian ap-
proximation, in which case it simplifies as follows

u@) - _GMoamo ., 3GMaa 3GQ?2 )
r’ rez Arerr2c2c?
_ _GMoam,  3G°MggMy _ 3G’MoaQ?my 38)
r’ r2cz Aneyrr3cacs
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Every term in this equation possesses geometry-inducedtagianal attribute and
must therefore be retained.

By dividing through Eq. (38) by the rest masg of the test particle, we obtain
the dfective gravitational potential (‘seen’ by the rest mas$ in the relativistic
Euclidean 3-spack of TGR as follows

_GMoa | 3G’Mg;  3G*MeaQ?
’ 1202 /130202
r recg Areql’oCocsy

D) = (39)

Hence the ffective gravitational accelerationfSered by the test particle iin the
context of TGR is the following

i) = - CMoa;  6C"Mia,  9G"MoaQ?
Jefft" ) = " r3c2 4elracac?

(40)

And the dfective gravitational force on the test particle towards ¢bater of the
charged spherical gravitational field source is

GMoamo, ~ 6G*Miamo.  9G2MoamoQ?,
For(r) = ———2 0p a g § 41
eff(") r2 * r’3c§ 47re(,r’4c§c§ (41)

The third term at the right-hand side of Eq.(41) is a graeegic force on the test
particle, which is attractive towards the field source is tase.

The present problem in which a particle with zero net elediarge falls freely
towards a gravitational field source with net electric claig really not the recip-
rocal of the problem we started with, in which a test particién net electric charge
falls freely towards a gravitational field source with zeet electric charge. For
while gravi-electric force on the test particle towards g¢inavitational field source
is attractive in the present case, it is repulsive in Eq. {83)e former problem.

It shall be remarked that the second situation of the contbéhectromagnetism
and gravity in the context of TGR above has been consideratidoretical interest
and completeness only. There are perhaps massive bodletavge quantities of
net electric charge in the universe. However the situatiam $hall be of interest to
us henceforth, because of prospects for application, isntkeaction of a charged
test particle with the gravitational field of the earth widtra net charge. We shall
therefore return to the problem we started with in this sacéind apply Eq. (34) or
(35) to a test particle with net electric charge falling fyetewards the earth.

Now the proper (or primed) parameters that appear in Eq.qB@5) are para-
meters on flat proper spacetin®’ (ct’) of classical gravitation, which are elusive
to 3-observers in the relativistic Euclidean 3-spaaef TGR. Ideally they must be

A.Joseph. Two experimental consequences of the theory of granahtigativity. 911



Vol. 1(4) : Article 20. THE FUNDAMENTAL THEORY ... (M)

calculated from the respective observed (or measuratdgjtgtional-relativistic (or
unprimed) parameters on the flat relativistic spacetifetf of TGR, by following
the procedure described in sub-section 4.1 of [1]. Esdgntiee factors,y,(r')2,
¥,(r')~t andy,(r’) that appear in parameter transformations in the conteXGR
must be evaluated as described in that sub-section.

However while the proper (or primed) parameters must beutzted in strong
gravitational fields, the following approximations of therameter relations derived
in [5], [1] and [9] and summarized in Table 1 of [9], can be agglin numerical
calculations without significant loss of accuracy in the kvgeavitational field of
the earth.

2GMoa
m o= ml-="2)~m
g9
2GM
M = Mo(l- Gcga)zMo
g
, 2GMgpa ,
rp = I’p (l - ,—2)1/2 =~ I’p
r'ey (42)
2GMpa r'?
_ Ro oa 1/2 4,7/ ’
r = 1- ———=)dr' ~r
Jot "Re &)
... 2GMoa,_ )
€0 = EO(l_W) 1/2%60
g =9

We shall by virtue of the approximations in system (42) (vhéce good to be
applied in numerical calculations in the weak gravitatidiedd of the earth), replace
the proper (or primed) parameters on the flat proper spaedtmct’) of classical
gravitation by their observed gravitational-relativis(for unprimed) values on the
flat relativistic spacetimeX( ct) of TGR in Eq. (35). In other words, we shall let
Moa— Ma=M;my—-m;rf =1y 1" = r1;€e5—= €0 andg’ — ¢ in Eq. (33).

Thus for our charged ball of inertial massof radiusr, with net electric charge
Q uniformly distributed over it, which is located at an eléwatz above the earth’s
surface in the relativistic Euclidean 3-spatef TGR, we shall approximately re-
placeMoa by Mee = Mg; mp by m; ry by ry; 1’ by re + z €, by €, andg’ by g in
Eq. (35) for the purpose of numerical calculation to have
GMe . 6G*MaQ?

Y

X — + f 43
Jeft (re+22  4reomip(re + 2)3c2c2 (43)
or
R Lo 6lgP(re+2Q?%,
G ~ —lgif + 29 e+ Q7

22
47reomrpcgcy
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6.67x 10724 g|(re + 2Q?

~ g(l-
g( m

) (44)

The parameters that appear in Eq. (43) or (44) are the oltbéoveneasurable)
parameters in the relativistic Euclidean 3-spaceEq. (43) or (44) approximates
Eq. (35) numerically without significant loss of accuradymust be noted however
that Eq. (35) in terms of the proper (or primed) parameteisisheoretically correct
expression.

Thus by increasing the charge Q in Eq. (44), the free-falelation of the
charged ball towards the center of the earth can be redugedicantly. Indeed
there exists a valuQeqgm of charge on the ball that that will cause it to hang mo-
tionless freely, (without engine power or any other aid)iid-air at the elevatiom
above the earth’s surface, which is given as follows

— M,
€AM= \6.67x 1024(re + 2)/4|
= 4.8 x 10’ y/mr, Coulombbs (45)

wherez has been neglected comparedr¢oin the numerical substitution. Thus,
for example, a spherical ball of mass 100 kg and radius 20 divhamg freely in
mid-air, (without engine power or any other aid), if a total electric charge of
3.79x 10° Coulombs is put on it.

Finally the charged ball can be made to rise freely, (witrengine power or
any other aid), with a small or large acceleration, as maydaséreld, from an initial
resting position on the ground or at an elevatipagainst earth’s gravitational pull
on it, by simply increasing the net electric charge on it tappropriate value larger
than Qxgm as follows from equations (44) and (45).

By building a suficiently thick wall of insulating materials around the chedlg
ball, (i.e. by encapsulating it), the electrostatic fieldaeating from it can beftec-
tively shielded from the environment; (and other ways adbtlis problem might
be possible). On the other hand, gravitational field caneoshielded, hence no
thickness of wall around a charged ball will prevent theriat&on of the electrosta-
tic field from the charged ball with the gravitational fieldahearby gravitational
field source.

An alternative configuration to the shielded charged babivelis obtained by
producing electric field between two parallel metal platedbetween concentric
spherical metallic shells of a spherical capacitor (by goragriate procedure). It
is easy to show by a derivation similar to the one above, thatuniform electric
field E is produced within the gap between two parallel metal plafescapacitor,
each of ared and the gap between them of distawd@ the relativistic Euclidean
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3-spaceX of SG, then the fective gravitational accelerationfered towards the
center of an assumed spherical gravitational field sourdaesfial massM with
zero net electric charge, by a box containing the capagituich is located at radial
distancer from the center of the gravitational field sourcednis given as follows
in the weak gravitational field limit (or in the post-Newtaniapproximation)

_GMoa.  6C"Mixcl N

Jar(r’) = 46

Jert(r') 72 mor'3c2c2 (46)
6€/r/|g)/|lé/|2A/d/

N 47

- s @7)

It must be noted that it is the proper (or primed) parametetke flat proper space-
time ', ct’) that appear in these equations. Again the second reputsiveat the
right-hand side of Eq. (46) is a gravi-electric acceleratmd the associated force
when Eq. (46) is multiplied through by the rest magf the capacitor and the box
containing it is a gravi-electric force.

The theoretically correct expression (46) or (47) in thetyddeswtonian approx-
imation can be replaced by the following for the purpose agharical calculation
without significant loss of accuracy in a weak gravitatidield, such as that of the
earth

GM . 6G2MZ2¢|E2Ad .

7l = “Tpy 2 " 0=l 4
Geft(r) z 't mr3c2c2 ' (48)
L. 6er|glERAd
= 1-— 49
g( mcgcg (49)

wheremi s the inertial mass i of the box and the parallel metal plates contained
within it, & is the electric permittivity of assumed vacuum between thealfel
metal plates and is the unit vector radially away from the center of the irarti
massM of the gravitational field source to the box3n The electrostatic potential
energyQ?/4ne,f, stored in the charged ball in the second term at the righttsate
of Eq. (43) or (44) hasfeectively been replaced by the electrical ene&gf l’Ad
stored in electric field within the capacitor in Eq. (48) 08)4

Yet an alternative configuration to the shielded chargetdibain external grav-
itational field is obtained by producing magnetic field witlsin electromagnet in
an external gravitational field. If a uniform magnetic fiehdis produced within
a volumeV of the cylindrical volume of empty space between the polegsgof
cast steel) of the electromagnet, which is contained in albcated at radial dis-
tancer from the center of the inertial mas4 of an assumed spherical gravitational
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field source in the relativistic Euclidean 3-spatef TGR, then we must simply
replace the proper electrostatic ene@$/4ne,ry stored within the charged ball by
the proper magnetic ener@’ 2V’ /., stored in magnetic field within the volunwé
of empty space within the electromagnet in the proper Eaalid3-spac&’ in the
second term at the right-hand side of Eq. (35), to obtain ffectve gravitational
acceleration diered by the box containing the electromagnet radially tdwahe
center of the gravitational field source in the weak grainitedl! field limit (or within
the post-Newtonian approximation) as follows

> (r/) _ GMoaf i GGZM(Z)al gl |2V’ ~
Jeff 72 mougr’3C§C§

6r/|g>/ ” g/ |2v/
Mou6C2C2

(50)

g'(1- ) (51)

The second repulsive term at the right-hand side of Eq. (b8l be referred to as
gravi-magnetic acceleration and the associated force iduer(50) is multiplied
through by the rest masg, of the electromagnet and the box containing it as gravi-
magnetic force.

Again the theoretically correct expression (50) or (51)he post-Newtonian
approximation can be replaced by the following for the pggof numerical calcu-
lations without significant loss of accuracy in a weak giianal field, such as that
of the earth

GM . 6G2M? B2V

= — _ "7 2

Teft (") iz Muor 3c2C2 (52)
6rl gl B2V

= g1-291=t Y 53

g( MG ) (53)

wheremis the inertial mass i of the electromagnet and the box containing it and
Lo IS the magnetic permeability of assumed vacuum within teetedbmagnet.

Again by increasing the strength of the electric field betwie parallel metal
plates of the capacitor (in Eq. (48) or (49)) or by increading strength of the
magnetic field within the electromagnet (in Eq. (52) or (53he free-fall accel-
eration towards the gravitational field source of the boxtaimng the capacitor
or electromagnet can be significantly reduced or made tcsharBy suficiently
increasing the strength of the electric field between th&eplaf the capacitor or
of the magnetic field within the electromagnet, the box camlae€e to rise freely
against earth’s gravity at any desired acceleration, at legrinciple.
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Like the testable prediction of every theory, the existeofcthe gravi-electric
force and gravi-magnetic force must be confirmed by experimiimately, as shall
be discussed hereunder.

3.1 Odds against experimental tests and application of the gravi-electric and
gravi-magnetic forces

Let us replace the charged spherical ball surrounded byetd#tg material, which

is interacting with an external gravitational field, to whiEq. (35) (replaced by
Eq. (43) or (44) for numerical calculation) applies, by aesjtal capacitor. Let a
spherical metallic shell of outer radiugsbe enclosed by a larger spherical metallic
shell of outer radius,, such that the two shells have a common center. The walls of
the spherical shells are ffigiently thick and the space between them is maintained
as vacuum. The two spherical shells are connected by thitskaban insulator and
the exterior wall of the outer shell is earthed. The capa@telosed within a box

of an insulator is supported in earth’s gravitational fiejdatsensitive mass-balance
as illustrated in sketchy form in Fig. 1.

<@ Mass balance
/ o

\ Box of
insulator

7

%

Figure 1: A concentric spherical capacitor enclosed withlvox of insulator sup-
ported by a mass-balance in earth’s gravitational field.

In adapting Eq. (43) (derived for a charged ball of radigiand inertial masgn)
for the spherical capacitor of Fig. 1, we must simply repléeefactorQ?/4ner,
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in the second term at the right-hand side of that equatio@ By, — r1)/4neor1r to
have as follows

GM_ 6G2M2Q?(ry —ry)

JoF ~ ———F + 54
eff r2 AreoMmryroCace (54)

or 202092

GMm, 6G2M2Q

For ~ -
eff r2 r+ CC§C$ (55)
where

C = 4reor1ra/(r2 — 1) (56)

is the capacitance of the concentric spherical shell capaeissuming the gap be-
tween its spherical shells is maintained as vacuum.

The apparatus is suspended on earth’s gravitational fiekkdb the surface of
the earth. HencdM is the inertial mass of the earth is the inertial mass of the
apparatus (read by the mass-balance before charging tfeaofdhe shells)Q is
the magnitude of net charge on the outer surface of the iredk ar on the inner
surface of the outer shell arrdis the radius of the observed inertial mass of the
earth in the relativistic Euclidean 3-spaef TGR, which has been denoted hy
earlier.

Since,G M/ré =|4|, is the magnitude of the acceleration due to gravity on the
surface of the earth at the location of the experiment, E5). ¢Ball be re-written as
follows

e B61gPreQ?,
6171 reQ? -
— == _1)m|g| k 57
Comze ~Dmld| (57)

wherek is the unit vector along the vertical normal to the surfacthefearth.

One finds from Eq. (57) that the weight of the apparatus witlrdase as the
electric charg& increases, and this will be indicated by the sensitive nhassace
supporting the apparatus. If it is desired to reduce the Wteifthe apparatus by
1%, for instance, then we must Iﬁgﬂe = -0.99m | g | kin Eq. (57) to have as
follows

617 reQ? ar ot
( c I)m|glk = 0.99m|g| k
67| reQ?
—_— 0.01
Cmc#
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0.01Cmc#
6lglre
4593x 10v/Cm C

If we consider a moderately large concentric spherical cémafor whichr; =
0.7m,r, = 1 m andm = 50 kg, say, then Eq. (56) gives,

C=47rx885%x101%2x0.7/0.3=2595x 10°1°F

Hence

Q = 4.593x 10 1/50x 2.595x 10-10 = 5.232x 10°C
The required voltage is,

V = Q/C =5232x107/2.595x 1071° = 2.016x 10 V

These predicted numerical values of the quantity of electrarge and the required
voltage to reduce the weight of the apparatus by mere 1% angtidg, especially
when judged against the scope of the existing capacitor altae generation tech-
nologies. However this does not foreclose experimentaldethe gravi-electric
force, it only means that some pertinent material and telogimal problems must
be resolved first.

Alternatively let the concentric spherical capacitor igaeed by a parallel plate
capacitor with uniform electric field within it inside the »®f insulator in Fig.
1. Then the ffective gravitational acceleration fSered towards the center of the
earth by the apparatus is given by Eq. (48) or (49). Tifiective gravitational force
sutered towards the center of the earth can then be expresselibassf

6l d1%rees| EIPAd -

Fef = -miglk+ e k
617 Ireeol E[2Ad -
= e ik (59

22
I‘TI:yCy

wherek is the unit vector along the vertical direction normal to tweface of the
earth, as defined under Eq. (57).

The weight of the apparatus will decrease as the intensitheglectric field
increases. If it is again desired to reduce the weight of pyaeatus by 1%, for
instance, then we must write as follows

617 Irecol E[?Ad

— —Dmglk = -0.99m gk
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6/ Ireeol EI2Ad

= 001
mese;

g 0.01mc4
6lIree,Ad

1.54x 10" \/m/Ad V/m
If we letm = 25kg,A = 1 n? andd = 0.3 m, say, then

|E|=1.41x 10'® V/m

Finally if the concentric spherical shell capacitor insitie box in Fig. 1 is
replaced by an electromagnet containing uniform magnetid fiithin it, then the
effective gravitational accelerationfsered towards the center of the earth by the
apparatus is given by Eq. (52) or (53) and tlieetive gravitational force on it can
be expressed as follows

6lg el BV

-miglk+
MoC2C2

'feff
6lgirel B2V
pomc?

The strength of the magnetic field within the electromaghat will reduce the
weight of the apparatus by 1% is then given from the following

= ( - )miglk (59)

6lglrel B2V . .
———— —1)mlglk = -0.99m|g|k
( o mig g
~ 2
6lgIrel BV _ o1
Homc?

| - |00kt
6lglreV

515x 10°y/m/V Tesla

By lettingm = 25 kg andV = 1 n?, say, then
|B| =5.89% 10° Teslas
The super-high strengths of the electric and magnetic fietgsled to reduce

the weight of a 25-kilogram apparatus by mere 1% calculabede are not only
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daunting but foreboding. The initial enthusiasm that atézhthe discovery of the
gravi-electric and gravi-magnetic forces must have beeiwssly dampened by
what appears an insurmountable material and technololaraiers towards their
experimental test and application.

4 |solating the laser-anti-gravitational force

The general concept within which gravi-electric force (GERd gravi-magnetic
force (GMF) have been isolated in the preceding sub-sestiafl be referred to as
gravitation of non-gravitational energy. This conceptsexion the flat relativistic
spacetimey, ct) in a gravitational field in the context of the theory of gtational
relativity (TGR).

For if we consider the expression for the gravitationadieistic valueE in the
relativistic Euclidean 3-space of TGR of a general non-gravitational energy of
proper valueE’ in the proper Euclidean 3-spa&é of classical gravitation, given
by Eq. (27) in the weak gravitational field limit (or withingpost-Newtonian ap-
proximation), then as mentioned earlier, the first term atripht-hand side of that
eqguation namely, the proper non-gravitational enétfjpossesses no passive grav-
itational attribute and hence does not interact with the fdaian gravitational po-
tential or field, whereas the second term at the right-hade gossesses intrinsic
geometry-induced (or intrinsic metric induced) negatiesgive gravitational at-
tribute and consequently anti-gravitates in an exterralitational field. This is the
origin of the concept of gravitation of non-gravitationakegy in the present theory.

We have simply let the proper non-gravitational enegyn Eq. (27) to be the
proper electrostatic energy?/4re/ry stored within the charged ball of rest mass
my and radius, with net electric charg® uniformly distributed over it to be equal,
let E’ in Eq. (27) to the proper electrical energ;kl?’ [>A’d’ stored in electric field
within the parallel plate capacitor and [Et in Eq. (27) to be equal to the proper
magnetic energyB’ 2V’ /u, stored in magnetic field within an electromagnet, in
isolating the gravi-electric and gravi-magnetic forcethi@ weak gravitational field
limit in the preceding section.

However the non-gravitational energy can be replaced by other forms of non-

gravitational energy, such as proper electromagneti@atiadi (or light) energyhg.
In this wise, let us consider a spherical enclosure (of the@piate material), at
the center of which is located a source of very high energgrlbeams, which are
produced continuously along radial directions from theteeand terminate at the
inner wall of the spherical enclosure of the beams and tlmirce at the center.
We shall assume that there is a large number of such highyereadil laser beams
within the spherical enclosure at every instant, so thatdte proper laser energy
within it at any given instant i&;.
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Let the rest mass of the material of the spherical shell conathe radial laser
beams and all other material objects within the sphericall &le my. The net rest
mass of the apparatus (i.e. of the spherical shell and & ottaterial objects and
laser beams within it) is given as

Mnet= Mo + E//C (60)
However only the rest masg, of the spherical shell and material objects within it
can be observed and measured as rest mass in the Newtorvéatgmaal field on
the flat proper spacetim&’( ct’) of classical gravitation.

Now let us obtain the transformation of the net rest massi(6)e context of
TGR. In doing this we recall that the laser eneffy being a radiation enerdyo,
transforms in the context of TGR as

N1 , 2GMpa
Ei =y, (1) E = El(1- =) (61)
r'es
(Radiation energy transforms b8 = vy,(r")~*hvo from Table I of [9]). On the other
hand, the mass relation in the context of TGR is
2GMgpa
rez

M= ,(r')"?mp = my(1 - ) (62)

Thus the gravitational-relativistic net mass (or net il¢rnass) of the spherical
shell and all the material objects and all radial laser beeomsained within it on
the flat relativistic spacetim&(ct) of TGR is

2GMga E|’ 2GMoa, 12
Mnet = 1-—)+—=(01- /
net=mu(1 - “2) + - T

(63)

The gravitational-relativistic gravitational potentidi(r’) in the relativistic
Euclidean 3-spacg& of TGR at the location of the spherical enclosure (or appa-
ratus) of Fig. 2, located at radial distarciom the center of the inertial ma#é of
the gravitational field source i, derived in [9] is

’ n— e e ZGM a
o) = ¥ = ()L~ =50
9
GM 2GM
= -SR-S (64)
rec;

The net gravitational-relativistic gravitational potehenergyUne((r’) that the
spherical enclosure of laser beams (or apparatus) posseske relativistic Euclid-
ean 3-spack of TGR is then given from Egs. (63) and (64) as follows

, GMoamo 2GMoa GMoak; 2GMoa
Unetr) = -———/—(1~ e 32 - e L1~ r'cg) (65)
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The post-Newtonian approximation to Eq. (65) in a weak dadiginal field is the
following
_ GMoamy

3GMoa, GMoaFE/ 2GMga

Unet(r) = —(1 - ——(1 ——)
r r cg r cﬁ r cg
M 3G2M2 GMoaE! 2G2MZ,E/
. _GMoamy N Zo;imo _ Moty h Zoa; L (66)
r’ r'2ca r’c§ r’2cacs

Let us factor out the Newtonian gravitational potential agdvrite Eq. (66) as

follows E 2GMAE

GMoa 3GMoamo 1 oak|

r/o (rTb - ’ O2 + _2I - 102 I )
rca c r cgc§

Unef(r’) = - (67)

Of all the mass and equivalent mass terms inside the pasagtie Eq. (67),
only El’/cﬁ — the equivalent ‘rest mass’ of the proper radiation (or figgnergy
E/, possesses no passive gravitational attribute. Hencesihbanteraction with
the Newtonian gravitational potential potential outside parentheses. The fourth
term inside the parentheses in Eq. (67), being a produceafdhare of gravitational
speedV,(r') = 2GMoa/r" and proper radiation energf (or being a local coupling
of radiation energy to gravity already) possesses intigegbmetry-induced (or in-
trinsic metric induced) passive gravitational attribuBonsequently it can interact
with the Newtonian gravitational potential outside thegueiheses.

By removing the third term inside the parentheses in Eq. ,(@Rjch corre-
sponds to discarding the meaningless (or non-existing) term at the right-hand
side of Eq. (66) we have

GMoamy  3G°MgaMo  2G*MGE]
- +
r rcz rr2c2c2

Ueg(r’) = (68)

This is the #fective gravitational potential energy possessed by thergg enclo-
sure of radial laser beams and their source (or sourcesgirethtivistic Euclidean
3-space of TGR.

Division of Eq. (68) by the rest masg, gives the &ective gravitational potential
(‘seen’ by the rest maswy) in the relativistic Euclidean 3-spa&ein the context of
TGR as follows

GMga _ 3G*M%,  2GPMLE

(Deff(r') ~
’ 1202 120202
r r Cg Mol CgCy

(69)

The implied éfective gravitational acceleration (Eered by the rest massy) in X
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in the context of TGR is

GMoa,, N 6G*M3,,  AG*M3E/

Get(r) ~ —— (70)

r3cz mor’3c2c2

The second term at the right-hand side of Eq. (70) is nedjigitnall compared
to the Newtonian first term and cannot be controlled by man.ti@mother hand,
the third term can be made significantly large by increasigglaser energy,.
Consequently let us approximate Eq. (70) further by rengire second term at
the right-hand side to have

GMga, 4G*MEE/ .

gag(r’) = 71

Gefr(r) N e 71)
< -2, (72)
T Mg

And the dfective gravitational force on the spherical enclosure sétdbeams and
their source (or sources) is

Fer(") = Mogeg(r)
GM R 4GZM2 E/A
~ - ??rrbr +—28 ¢ (73)
r r3c2c?
L. AgIVE
~ Mg’ (- ——=) (74)

22
n‘bc.’icy

We shall by virtue of the approximations in system (42) initidd to E, =
(1 - 2GMoa/r'c2)"/? ~ E{, which are good for numerical calculation purpose in the
gravitational field of the earth, adapt Eq. (71) or (72) ari®) @t (74) for a spherical
enclosure of high energy radial laser beams and their s¢arsources), which is
located at an elevationabove the earth’s surface as follows

GMe .  4G?MZE
J r - f f 75
Jeff (te+2? ' mre+ 2)3c2c? (75)
L. Agllre+ 2E
Jl- —=— (76)
meic
and
Fef = Mef

A.Joseph. Two experimental consequences of the theory of granahtigativity. 923



Vol. 1(4) : Article 20. THE FUNDAMENTAL THEORY ... (M)

GMem . 4G*M2E,
(re+2? (re+23%cc

44| (re+ 2E
_ %) (78)
ITK:gCy

f (77)

mg (1

Q

The parameters that appear in Egs. (75) — (78) are the olosaneemeasurable
parameters in the relativistic Euclidean 3-spacef TGR. Although Eqgs. (71) —
(74) are the theoretically correct expressions, they carepkced by Egs.(75) —
(78) for the purpose of numerical calculation without sfig@int loss in accuracy.

On finds from Eq. (75) that by increasing the total laser endgcontained
within the spherical enclosure, the free-fall acceleratib the spherical enclosure
towards the center of the earth can be reduced significaiiyeed there exists
a valueE, ¢qm Of total laser energy within the spherical enclosure that sause
the enclosure to hang motionless freely (without enginegraw any other aid) in
mid-air at the elevatior above the earth’s surface, which is given from Eq. (75) as
follows

I'T'C4
4gl(re + 2

wherez has been neglected compared to the radius of the eaiththe numerical
substitution. Thus a spherical shell enclosure of radiséiddeams and all other
material objects contained within it of mass 50 kg, say, hélhg motionless freely
in mid-air (without engine power or any other aid), if a tateder energy of 62 x
107 Joules is contained within it.

The spherical enclosure of laser beams (or a box contaitjimgm be made to
rise freely, (without engine power or any other aid), withnaadl or large accel-
eration, as may be desired, from an initial resting positiarthe ground or at an
elevationz, against earth’s gravitational pull on it, by simply incsewy the total
laser energy within it to an appropriate value larger tlagym as follows from
equations (78) and (79).

El eqm = =3.24x10Pm (79)

4.1 On apossible experimental test of laser-anti-gravitational force

Let the spherical enclosure of radial laser beams of highggnend their source
(or sources) at the center be supported by a sensitive nadensele as illustrated in
Fig. 2, where only a few radial beams are shown.

The weight of the apparatus in Fig. 2 will decrease as thé latar energyg
contained within it increases, according to Eq. (74), ansl#hll be indicated by
the mass-balance. If it is desired to reduce the weight obffparatus by 1%, for
instance, then we must write as follows from Eq. (74)
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Mass balance

source

of laser
beams

Figure 2: A spherical shell containing high energy radialelabeams and their
source at its center supported by a mass-balance in eardviagional field.

4gl(re+ 2E

-1|mglk = -0.99mglk
o m/g| |g|
4gl(re + 2E
H9Ter 95 _ o1
mc#
4
g = 20 6oy 107 Joules
4gl(re+2)

where the elevatiorm has been neglected compared to the radiusf the earth in
the numerical substitution.

Although the total energy of.&2x 10?* Joules required to reduce the weight of
the 50 kg apparatus in Fig. 2 by 1% on earth’s gravitationdd fialculated above
is very large, there is much better prospect for producing) &pplying the anti-
gravitational force (LAGF) than the gravi-electric ford@8KF) and gravi-magnetic
force (GMF) for the following reasons.
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First of all, once the laser beams are contained within tiegal enclosure,
as illustrated in Fig. 2, the LAGF can be safely produced atiitzed. It poses
no danger to people and environment. This is not so with dgaliith electric
charge of the order of Y0Coulombs on a metallic ball or electric field intensity of
the other of 1% V/m within a capacitor, required to produce gravi-electrircéo
(GEF) that will reduce the weight of 100 kg apparatus n Figy1l1%o in earth’s
gravitational field or a magnetic field strength of the ordet@ Teslas within an
electromagnet required to produce gravi-magnetic forddRthat will reduce the
weight of 100 kg apparatus by 1%. There is little or no hopeafdnieving anti-
gravitational thrust with the aid of GEF or GMF, because eféiktreme hazard and
disaster that they could cause to people and environment.

Secondly laser production technology has advanced treowshd after fifty
years of continuousfiort, since the discovery of laser in 1960. From the account
of the past and present advances in laser technology an@#nduture direction of
efforts, reported in [10], it appears that producing lasergntr achieve laser-anti-
gravitational thrust is not far from reach.

4.2 Prospectsfor future applications of the laser-anti-gravitational force

The dfective gravitational forc@eﬂ: of Eq. (78) is the #ective weight of the spher-
ical shell enclosure of radial beams of high energy lasetlagid source (or sources)
in Fig. 2. Thus the fect of the presence within the gravitational field of theleaft

high energy laser beams within the spherical shell encboisuio reduce its weight.

Thus by equipping a craft with one or more units of spheriballsenclosures
of high energy radial laser beams, to be referred to as Egégravitational force
units, the &ective gravitational force on the craft towards the cenfethe earth
(or its weight), can be reduced by increasing the total lasergyE, within each
spherical enclosure. In other words, by varygthe weight (or &ectively the in-
ertia in earth’s gravitational field) of the craft can be cofied. It shall be assumed
in what follows that all the associated material and teabgickl problems shall be
resolved with time.

A craft equipped with one or more laser-anti-gravitatidoate units shall be re-
ferred to as laser-antigravity craft and given the acronC. A laser-antigravity
craft (LAGC) must be equipped with a variable super-highrgnéaser machine to
increase or decrease the total laser en&igyithin its laser-anti-gravitational force
(LAGF) units at the desired fast rates.
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4.2.1 Performing super-aerodynamical feat with a smart variety of laser-anti-
gravity craft

Hanging motionless freely in mid-air

The condition for vertical equilibrium of a laser-antigitgwcraft (LAGC), that is, for

it to hang freely motionless vertically in mid-air without@ne power or any other
aid, is the vanishing of thefiective gravitational force on it towards the earth. Thus
for a LAGC at elevatiorzy above the earth’s surface, which is equipped with a pair
of identical laser-anti-gravitational force units in orde avoid turning moment on

it, the condition for hanging motionless in mid-air is givieom Eq. (78) as follows

_ 4igi(re + JE,

)mg =0 (80)
wherem is the inertial mass of the craft, that is, the inertial masgsobody and
all objects including persons and the pair of laser-ardivgational force units con-
tained within the craft. The total laser energythat satisfies Eq. (80} the con-
dition for the craft to hang freely at elevatiap — shall be referred to as the equi-
librium total laser energy and denoted Byeqm as done previously. It is given by
Eqg. (79) in the case of a single laser-anti-gravitationaddaunit. That value must
be divided by a factor of 2 in order to determine the total lasergy within each
of the pair of spherical shell enclosures of laser beamshéncase of a pair of
laser-anti-gravitational force units.

Thus a laser-antigravity craft of mass 300kg, say, whichgsigped with a
pair of identical laser-anti-gravitational force unitsilliniang motionless freely in
mid-air on earth, (without engine power or any other aid)ribg other external
forces, at any elevatiorzy << re, when a total laser energy of$6 x 10?7 Joules
is contained within each of it pair of laser-anti-gravitaial force units (i.e. within
each of its two spherical shell enclosures of high energiat#aser beams).

Hovering at constant elevation

Having suspended the laser-antigravity craft (LAGC) avatien z, by producing
total laser energy OE; eqm = 4.86 X 10?7 Joules within each of its pair of laser-
anti-gravity force units, as calculated above, the 300 kgt @an be made to salil
at any velocity at constant elevation, by ejecting gas bac#virom the nozzles at
its back, (like a hover-craft or rocket). The craft has to Qaipped with a burner
and an appropriate solid fuel for this purpose. Ejectingfgasard through front
nozzles will decelerate the craft and eventually bring i tealt. The back nozzles
and nozzles at other locations on the craft can be used toistewl to maneuver.
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Rising vertically slowmly or rapidly freely from the earth and dropping vertically
slowly freely to the earth from an elevation

The dfective gravitational acceleration on a laser-antigragigft (LAGC) at ele-
vationz, given by Eq. (76) shall be re-written as follows

ﬁeﬂ“ ~ (4|§|(fe+ 2)E _ 1) |g)“ﬂ(
mcjc
- (3.088>< 1026% - 1) 171k 81)

wherek is the unit vector pointing upward along the vertical norteathe surface
of the earth.

Thus by suddenly making the total laser eneEgywithin each of the pair of
laser-anti-gravitational force units of the craft to beléager tharg eqm = 4.8x 10?7
Joules, calculated above, thestive acceleration on the craft becomes large sud-
denly, pointing in the positive-direction, (vertically away from the earth’s surface).
In this case, a LAGC landed on the grourm, £ 0), or hanging motionless in mid-
air or hovering at constant elevation in mid-air initialyill begin to ascend rapidly
at an acceleration that may be as large as desired. This wiigal rise (or take-)
acceleration of 1@ or larger can be achieved without engine power or any other
aid.

On the other hand, the total laser eneEjycan be regulated to a value that is
only larger tharE; ¢qm by a very small amount. Then théective acceleration on
the craft still points upward in the positize-direction, but with a small magnitude
of 0.1/g| or 0.01 4|, say, or even smaller. In this case the craft begins to resalyfr
slowly against earth’s gravity from its initial resting piden on the ground or at
elevationzy or from its initial hovering at a constant elevation.

If the craft was initially hovering at a constant elevatipnabove the earth at
constant velocity along thex—axis, when the @ective upward acceleration was
given to it by regulating the total laser energycontained within each of its pair
of laser-anti-gravitational force units, then it will moatong an upward parabolic
trajectory, as illustrated in Fig. 4(a) for fast ascent amgl B(b) for slow ascent,
while Fig. 4(c) illustrates vertical rise from the groundaotraft initially at rest on
the ground.

If it is desired for the craft to fall slowly to the earth fronm @levationz, at
which it was hanging motionless or hovering at constantargianitially, then the
total laser energ¥ should be made slightly smaller th&ieqm The dfective ac-
celeration on the craft will point vertically downward, \{tards the earth’s surface),
but with a small magnitude of.0g| or 0.01]4]|, say, or even smaller, as may be
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Figure 3: Possible trajectories of a laser-antigravitytcrehich is ascending freely
(without engine power or any other aid), against earth’sitagonal pull on it,
due to operating total laser energy larger than the total laser ener§yeqm that
nullifies the weight of the craft, for the craft which was, @)(b) hovering at a
constant elevation initially and (c) at rest on the grouritity.

desired. If the craft was initially hovering at a constanioegy along thex—axis
at elevationzy when the éective downward acceleration ofl{j| or 0.01g| was
applied to it by regulating the total laser eneffgy then the craft will follow the
downward parabolic trajectory of Fig. 5(a) on tkeplane, while Fig. 5(b) illus-
trates the vertical descent from elevatiyof the craft in a situation where it was
initially stationary at elevatiom.

Breaking rapidly from high velocity and changing direction of motion rapidly at
high velocity

Let us consider a laser-antigravity craft operating at tipgildrium total laser en-
ergy E eqmWithin each of its pair of laser-anti-gravitational foroeits and hovering
along thex-axis at elevatiomy. The craft is literally walking in the air. Consequently
making sharp turns, such as right-angle turn, performingstops and abruptly
coming to a halt in mid-air should not be problems for the tcrifkewise a laser-
antigravity craft, which is operating at the equilibriuntatblaser energg, eqm and
moving at a high velocity, such as of a super-sonic jet, astaon elevation, can eas-
ily make U-turn round a circular path of five mile radius or $leta— a feat which
will be suicidal for a super-sonic jet.

On the other hand, let the total laser enekgype suddenly increased to a value
much larger thark, ¢qm, for a craft which is hovering at velocityalong thex—axis
initially, so that the craft is given a largdfective upward acceleration, thereby fol-
lowing the trajectory of Fig. 4(a) or 4(b) as a consequente Vielocity of the craft

A.Joseph. Two experimental consequences of the theory of gramahtigativity. 929



Vol. 1(4) : Article 20. THE FUNDAMENTAL THEORY ... (M)

B W TS
(b))
Zo A
7 v
Y "

Figure 4: Possible trajectories of a laser-antigravitytcvehich is descending freely
under reduced gravitational acceleration towards thengdrtie to operating total
laser energ¥ that is slightly smaller than the total laser eneBgyym that nullifies
the weight of the craft, for the craft which was (a) hoverigua elevation initially
and (b) stationary at an elevation initially.

as it moves along this trajectory on tkeplane is given in terms of its components
as follows

E
oo(t) = (3.088>< 1022 - 1) 1G1t; vx = vo 82)

For a largeE, giving rise to a large upward acceleration ¢§fF say, along the
trajectory, the velocity of the craft is large and is predoanitly along the vertical.

If, as the craft is in this motion, the total laser eneffyis suddenly reduced to
a value lower thark ¢qm again, then the craft will suddenly receive a downward
acceleration of 3 g |, say, and will, in a matter of a few minutes, begin to move
along a downward parabolic trajectory. Thus the craft willdbserved to break
rapidly from a high velocity motion and to change its direatiof motion rapidly
simultaneously.

On the other hand, if the craft initially hovering at velgcif, along thex-
direction at elevatiorzy, while operating at total laser ener@y eqm, is given net
downward acceleration by making the operating total lasergy E; smaller than
E eqm then the craft will follow the trajectory of Fig. 5(a). Itelocity is still given
by Eq. (82) along this trajectory. Now if as it is moving alathds trajectory, the,
is suddenly increased to a value much larger tBafm so that the craft suddenly
receives a large upward acceleration f|5say, then the vertical component of its
velocity pointing downward during descent will rapidly text to zero and begin to
increase rapidly while pointing upward, as the craft rapithanges its downward
motion to an upward motion along a trajectory on the vertiggdlane. The velocity
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at which the craft shootsfiin its upward motion can be made far larger than the
velocity at which it was descending.

We have discussed in this sub-section some of the strantgevitaich a smart
variety of laser-antigravity crafts (LAGC) can be made tdf@en in mid-air, within
the gravitational field of the earth, by simply regulating tbtal laser energy within
each of its pair of laser-anti-gravitational force unitincg engine power is not re-
quired, the feats can be accomplished noiselessly. The lieae been described as
strange because they cannot be explained within the kngelefiphysical science
until now, and consequently no earthly craft has been obsgetw perform them
hitherto (as far as | know).

4.3 Thecondition of personsinside alaser-antigravity craft which isperforming
super-aerodynamical feat in mid-air

The laser-anti-gravitational force acts vertically upgsafrom the earth’s surface on
the pair of spherical shell enclosures of high energy rddsdr beams (the laser-
anti-gravitational force units) within a laser-antigtgvcraft and not on any other
object or person inside the craft. On the other hand, the dld@am gravitational

force acts vertically downwards towards the earth’s serfatthe pair of laser-anti-
gravitational force units and on every other object (andyeperson) inside the
craft.

Thus a person of masswho is standing on the floor of a laser-antigravity craft
exerts a weight on the floor, while the floor exerts a reactanically on the person.
For a craft which is given anfkective gravitational acceleratigfyg by regulating
the total laser energi, on each of its pair of laser-anti-gravitational force units
the weightmg of the person and the reactiéhof the floor of the craft on him are
related thus

R- gk = M
or )
R=m(gk + gef) (83)

wherek is unit vector pointing vertically upwards from the earthigface.
In a situation whergjgg = 0, such as when the craft is landed on the ground,
is hanging motionless in mid-air or is hovering at a constdavation, Eq. (83)
simplifies as follows
R =myk (84)

Thus persons inside the craft will feel their normal weigditing on the floor of the
craft under any of these conditions. They will thereford feediscomfort whatso-
ever under any of these conditions.
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In a situation where the craft is given a downwaftéetive gravitational accel-
eration-gggK, EQ. (83) becomes the following

R=m(g - geg)k (85)

For the desired low downwardfective acceleration of.01 or 0.001j, say,
needed to bring the craft gently to the ground from an elematEq. (85) gives,
R=0.99m7 or R = 0.999m7. Hence persons inside the craft will feel their weights
reduced by mere 1% or 0.1%. They will feel comfortable whendtaft is made to
drop vertically very slowly to the ground with the aid of ttesér-anti-gravitational
force.

Finally, in a situation where the craft is given an upwafigetive acceleration
geff K EQ.(83) becomes the following

R= m(g + geff)& (86)

Again if the craft is made to rise vertically freely from tharth against earth’s
gravity at a low &ective acceleration ofigy = 0.0ly k or 0.1g K, say, then
R = 1.0l1my k or R = 1.1myk. Persons inside the craft will feel their weights
increased by 1% or 10% in this case.

If, on the other hand, the craft is given a large upwdfdative acceleration of,
Jeff = 5gk or Jeff = 10gk, say, then Eq. (86) give’ = 6mgk or R = 11mygk.
Persons inside the craft will feel six times or eleven timeawvier in this case. They
must be dressed in the appropriate suit to withstand thehicrgistfect of their
weights.

One finds from equations (84), (85) and (86) that the reasfiam the floor of a
laser-antigravity craft on a person inside it for the sitwad of zero &ective vertical
acceleration, vertical downward accelerated motion anticed upward accelerated
motion of the craft respectively, are the same as the reectibthe floor of an eleva-
tor on a person inside it, when the elevator is hanging mtagsmid-way, (such as
when df-loading at a floor), in downward accelerated motion and wwana accel-
erated motion respectively. There is no feeling of discatrdae to large reduction
in weight or due to weightlessness of persons inside a ksgravity craft, except
when the craft falls vertically to the earth at largféeetive acceleration close to or
equal tog, due to failure of its laser-anti-gravitational force uriihese facts further
make practical application of the laser-anti-gravitaéibforce in laser-antigravity
crafts feasible and promising.
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4.4 Laser-anti-gravitational navigation: Possible future applications of the
laser-anti-gravitational force in aviation and space travels

All the possible future applications of the laser-antivitaional force can hardly
be imagined at present. Nevertheless some readily cometrs.foA commercial
air-craft equipped with laser-anti-gravitational forceits could make use of the
laser-anti-gravitational force to aid its také&and landings, thereby cutting down
spending tremendously on aviation fuels. Such air-craft&be made to fall slowly
to the ground during mid-air emergency, such as in a sitoatidoss of engine, or to
hang freely in mid-air, (if above an ocean), until rescuéoads taken, by regulating
the laser-anti-gravitational force on it.

Laser-anti-gravitational force has prospects for revohizing the present avia-
tion technology. Future air-crafts would not have to be ppead with sophisticated
engines, rather they would be laser-antigravity crafts@3), which would be made
to rise freely from the ground vertically against earth’a\gty and be suspended at
a desired elevation in mid-air with the aid of the laser-gmévitational force. Then
by ejecting gas backward by burning a solid fuel, (like a sigkthey would be
made to move forward at constant elevations, even at mucérloeise levels and
at larger speeds than attainable by super-sonic jets atmirebso desired. Since
future air-crafts would be laser-antigravity crafts susged at constant elevations
in the sky by laser-anti-gravitational force, without theed for jet engines that use
inflammable aviation fuels, the present ‘primitive’ formaif travels in which lives
are helplessly lost in mid-air crashes due to loss of engindamid-air fires, would
be a thing of the past.

Laser-antigravity air-trains hovering at low elevationhin and between cities
would be used in mass-transit. Such air-trains would faltieally gently to the
ground from elevation in order tdiBload and to pick passengers, and rise vertically
gently back to elevation again with the aid of the laser-grdvitational force. This
application has prospect for replacing metropolitan salysvand hanging trains,
and indeed the present transportation systems in the fufukeser-antigravity car
would be able to scale a barrier, such as a wall or mountatht@fly over a river,
in a golden future time that is now around the corner.

The laser-anti-gravitational force would also be used dospiace-ships at take-
offs. In particular, rockets and space shuttles would be madafédy attain larger
accelerations at takeffis with the aid of the laser-anti-gravitational force thaaiat
able hitherto by the conventional methods. Space shuttteddaapply the laser-
anti-gravitational force to slow down when re-enteringti®aratmosphere from
outer space. The landing module of a manned voyage to the ,nivtems and other
planets would also apply laser-anti-gravitational forceathieve soft landing and
for hovering at low elevation above the host planet. It mustdmarked however
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that foreseeable sizable technological and material predlmust be resolved in
order to harness the laser-anti-gravitational force.

Finally, on a humorous note, one of the most persistent anst emigmatic
features of the unidentified flying objects (UFOSs) (or ‘flyisgucers’), even if we
restrict to the residue of the unexplained cases, [11],65 tbility to perform the
feat described in sub-section 4.2 above in mid-air in outheamvironment without
producing audible sound. It thus appears that UFOs (or tlgaucers’) make use
of the laser-anti-gravitational force to perform the mid*gymnastics” for which
they are well known.

Indeed exact and experimentally testable explanatiortseodtigin, the extreme
maneuverability and all other essential features of UFQe lheen derived within
the many-world background of the present evolving fundaaieheory, and re-
ported in a volume of this monograph series devoted to theryh€omprehensive
summaries of the explanations are reported in a mini book [IHe book targeted
towards all people who are interested in seeing UFO unrdvele

5 Non-validity of the weak equivalence principle with the presence of non-
gravitational energy

Atheoretical issue, apart from prospects for applicatibas arisen from the deriva-
tions of the gravi-electric force, gravi-magnetic forceddaser-anti-gravitational
force in sections 3 and 4, which must be pointed out. One gbsdrom equation
(34) or (35) and equation (46) or (47) that tHeeetive gravitational acceleration on
a charged spherical ball or on a box housing two parallel hpdgdes containing
uniform electric field between them, (the test particlejvaods a gravitational field
source, depends on properties of the charged ball or bexofithe test particle). It
depends on the net electric cha@gthe rest masey and radiusy’ of the charged
ball in Eq. (35), and the electric field strengf® | within the parallel metal plates
of the capacitor, the volum&'d’ of the gap between the parallel metal plates of the
capacitor and the rest masg of the capacitor and the box containing containing it
in Eq. (47).

One also observes from Eq. (71) or (72) that tHeaive gravitational acceler-
ation on a spherical shell enclosure of radial beams of highigy laser and their
source (or sources) (the test particle), towards a gréamitalk field source, depends
on the rest massy of the spherical shell enclosure and all material objecthiwi
it, as well as the total laser ener@y within the enclosure. This and the forego-
ing paragraph represent a violation of the weak equivalpriceiple (WEP), which
states that all objects fall at the same rate in a given gréwital field.

What has been achieved essentially in the derivations ofi-gtaetric force,
gravi-magnetic force and laser-anti-gravitational fdeckecal coupling to gravity of
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electrostatic potential energy stored in a test particth wet electric charge, energy
stored in electric field within a test particle, energy stbiremagnetic field in a test
particle and laser energy contained in a test particle, efidrelativistic spacetime
(%, ct) in a gravitational field in the context of the theory of gtational relativity
(TGR). It can also be interpreted as gravitation of non-atienal energy stored
within a test particle, (in addition to gravitation of the sseof the test particle), in
the context of TGR. This yields an additional term in the gedional acceleration
sufered by the test particle on flat spacetime of TGR, which éogtparameters
(or properties) of the test particle. The new term could misesin the context of the
classical theory of gravity since there is no coupling of qgpavitational energy to
gravity in the classical context, neither could it show upliitly in the context of
the general theory of relativity (GR), since the conceptraf/gational acceleration
does not appear in GR.

Indeed there is a local coupling to gravity of every non-gedional energy lo-
cated in free space within a gravitational field or contaimétthin a test particle
falling towards a gravitational field source in the conteBkT @R, as explained with
Eq. (27). This coupling yields a new term containing the paeters of the test par-
ticle in the resultant gravitational acceleration on iteMeak equivalence principle
(WEP) is therefore not valid whenever the test particle dostaon-gravitational
energy (in a large quantity). The test particles namelycgseof wood, platinum,
aluminum and gold, in the @&vos-Dicke experiment, see, for example, page 251
of [12] and page 15 of [13], generally remarked to confirm WHEEeged did not
contain (large quantity of) non-gravitational energy. they words, that experiment
had tested the situation where the test particle contaimsnegravitational energy
in the gravitation field of the earth. No one had tested theasitn where the test
particle (in the experiment) contained large quantity afgoavitational energy, as
far as | can find. Experimental tests of the gravi-electricéo gravi-magnetic force
and laser-anti-gravitational force are therefore higldgichble and recommended.

The validity of Einstein’s principle of equivalence (EER3omposed of LLI,
WEP and SEP), has been shown in the context of TGR in [9]. It wasarked
there however that the non-validity of WEP when the test garttontains large
quantity of non-gravitational energy shall be discussethis paper, as has now
been done. The non-validity of WEP when the test particleainatlarge quantity
of non-gravitational energy does not detract from the vgliof EEP.
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