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circumstances, and how a planet with Earth's size can have a gravitational field
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1. Introduction

Recent numerical calculations have
revealed that there could be at least two unknown
planets hidden well beyond Pluto, whose
gravitational influence determines the orbits and
strange distribution of objects observed beyond
Neptune [1, 2]. The authors believe that some
invisible forces are altering the distribution of the
orbital elements of the extreme trans-Neptunian
objects (ETNO) and consider that the most
probable explanation is that other unknown
planets exist beyond Neptune and Pluto. The
calculation shows that these planets need to have
more mass than Neptune. Planets of this kind,
even with the size of Neptune, at the predicted
distance, would be very difficult to be detected in
visible light - but not impossible. They could still
be detected by the infrared that they emit.
However, a study published last year, using data
obtained by the NASA infrared satellite WISE [3],
showed that there are no planets with size of
Saturn up to the limit of 10 000 AU, or with size
of Jupiter up to the limit of 26 000 AU. Then, the
only possibility is that the planets must be much
smaller than Jupiter or Saturn, or even smaller
than Neptune. But as a planet smaller than
Neptune can have a gravitational field much
stronger than the Neptune?

The correlation between gravitational mass
and inertial mass, recently discovered, associated
to the gravitational shielding effect, which results
of the mentioned correlation [4], show that the
gravitational field can be amplified under certain
circumstances.

In this paper we show how a planet with
Earth's size can have a gravitational field much
stronger than the Neptune. In addition, a new
interpretation for quasars is here formulated.

2. Theory

The quantization of gravity shows that the
gravitational mass mg and inertial mass m; are not
equivalents, but correlated by means of a factor y,

ie.,
my =y My (1>

where m,, is the rest inertial mass of the
particle. The expression of y can be put in
the following forms [4]:
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where U is the electromagnetic energy absorbed
by the particle and n, is its index of refraction; W
is the density of electromagnetic energy on the
particle(J /m3); p is the matter density of the
particle; c is the speed of light.

If the particle is also rotating, with an
angular speed @ around its central axis, then it
acquires an additional energy equal to its
rotational energy E, = % lw® (1 is the moment of
inertia of the particle). Since this is an increase in
the internal energy of the body, and this energy is
basically electromagnetic, we can assume thatE, ,
such as U, corresponds to an amount of
electromagnetic energy absorbed by the body.



Thus, we can consider E, as an increase
AU =E,in the electromagnetic energy U

absorbed by the body. Consequently, in this case,
we must replace U in Eq. (2) for(U + AU). If

U << AU , the Eq. (2) reduces to

2
2
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2m;oC

Note that the contribution of the
electromagnetic radiation applied upon the
particle is highly relevant, because in the absence
of this radiation the index of refraction in Eq.(4),
becomes equal to 1.

On the other hand, Electrodynamics tell us
that
dz o c
22 ©)
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where k. is the real part of the propagation

vector IZ(aIso called phase constant);

:‘R‘:krﬂki ; &, uoand o, are the

electromagnetic characteristics of the medium
(permittivity, magnetic permeability and electrical
conductivity) in which the incident radiation is

propagating (&=¢.&,; & =8854x107F/m ;
U=, 1y, Where g4 =47x107H/m).

Equation (5), shows that the index of
refraction n, =c/v, for o>>we, is given by
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Substitution of Eq. (6) into Eq. (4) gives
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It was shown that there is an additional effect
- Gravitational Shielding effect - produced by
a substance whose gravitational mass was
reduced or made negative [4]. It was shown
that, if the weight of a particle in a side of a
lamina is P=m g (g perpendicular to the
lamina) then the weight of the same particle, in

the other side of the lamina is P’ = am, g, where

X = mg/miO (m, and m;, are respectively, the
gravitational mass and the inertial mass of the

lamina). Only when y =1, the weight is equal in

both sides of the lamina. The lamina works as a
Gravitational Shielding. This is the Gravitational

Shielding effect. Since P'= /P=(m, Jg=m, (1),
= ym, orthat g"= g .

If we take two parallel gravitational
shieldings, with y; and y, respectively, then the

gravitational ~masses become: mg = y;m

we can consider that m;

My, = ¥,My = X1.X,M,, and the gravity will

be givenby 9, = %09 , 9, =x,9, =x,%,9.1In
the case of multiples gravitational shieldings, with
X1 X2 Xns WE can write that, after the n™

gravitational ~ shielding  the  gravitational

mass, m,, , and the gravity, g, , will be given by

Mgy = A toXa- 2Ny, O =Xata-208 (8

This means that, N superposed gravitational
shieldings  with different y,, 7, , x5,..., X, are
equivalent to a single gravitational shielding with
X=X XXz Tn -

Now consider a planet or any cosmic object
made of pure iron (g =400C; pi;on = 7,800kg.m™3;
o =1.03x10"S.m™), with size equal to the Earth
(ry =6.371x10°m). If it is rotating with angular
velocity o, then the gravityg produced by its
gravitational mass, according to Eq. (7), is given
by
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Data from radioastronomy point to the
existence of an extragalactic radio background
spectrum between 0.5 MHz and 400MHz [5].



Thus, if the considered object is in the
interplanetary medium of the solar system, then
this radiation incides on it. However, according to
Eqg. (9), the more significant contribution is due to
the lower frequency radiation, i.e. f =0.5MHz . In

this case, Eq. (9) reduces to

o= _Gr";o {1_z[m _1}} (10)

Note that the gravity becomes repulsive and
greater than +Gm;,/r?for > 0.0238rad.s™.
(Compare with the average angular velocity of
Earth: @, =7.29x10°rad.s™).

This repulsive gravity repels the atoms
around the iron object, causing a significant
decreasing in the number of atoms close to the
object, and reducing consequently, the density at
this region, which is initially equal to the density
of the interplanetary density (pipm ~107% kg.m‘S).
Thus, the density, p , at the mentioned region can

becomes of the order of 10%'kg.m=3, i.e., very

close to the density of the interstellar
medium, p;,, (One hydrogen atom per cubic

centimeter =1.67x10**kg.m =3 [6]).
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Fig. 1 — Inversion and Amplification of the
Gravitational Field. The gravitational field
produced by the rotating iron object, g (repulsive), is
inverted and amplified by the gravitational shielding
(region with density p= p;,, between the iron
object and the dotted circle). Thus, out of the
gravitational shielding the gravity acceleration
becomes attractive, with intensity: g'= 49 .

Therefore, if the iron object has an own
magnetic field B, then, according to Eq.(3), the
density of magnetic energy at the mentioned
region will change the local value of », which

will be given by

2
m
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Thus, the region close to the object will become a
Gravitational ~ Shielding, and the gravity
acceleration out of it (See Fig.1), according to Eq.
(8),(10) and (11), will expressed by
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Therefore, if »>0.02rad.stand B>107*T, then
the gravity acceleration out of the gravitational
shielding is

g > (—1030)(—1)(— Grr;}oj > —1036rT° - G:f‘o 13

where M;, =103m;, is the mass equivalent to the
mass of an object, which would produce similar
gravity acceleration.

Since My = Piron (§m§)=8.44x102“ kg , then
the gravity acceleration produced by the iron
object would be equivalent to the one produced by
an object with mass, M;,, given by

Mo =103my, =8.6x10°°kg =8.4M yepe  (14)

where N . =1.0243x10%°kg is the Neptune’s

mass [7]. Thus, according to Eq. (13), the gravity
acceleration produced by the iron object would be
much stronger than the gravity of Neptune.



3. Quasars

The results above make possible
formulate a new interpretation for the
quasars.

Consider Eqg. (12), which gives the
gravity acceleration out of the gravitational
shielding (See Fig.1). For »>0.02rads™ and
B=10°T (neutron stars have w ~1rad.s™ and
magnetic fields of the order of 10%Teslas;
magnetars have magnetic fields between 108
to 10" Teslas [8]), the result is

9> (—1-06><1016X—1{—%j > —1.06><1016% (15

where  M;, =1.06x10°m,, is the mass

equivalent to the mass of an object, which
would produce similar gravity acceleration.
If m =pir0n(§;zr§)=8.44x1024kg, then

the gravity acceleration produced by the iron
object would be equivalent to the one
produced by an object with mass, M;,, given

by
Mjo =1.06x10"my, = 8.94x10%kg = 4.5x10"m,, (16)

This means 45 billion solar masses
(mg,, =1.9891x10%kg ).

Known quasars contain nuclei with
masses of about one billion solar masses
(109msun) [9 - 16]. Recently, it was discovered

a supermassive quasar with 12 billion solar
masses [17].

Based on the result given by Eq.(16),
we can then infer that the hypothesis of the
existence of “black-holes” in the centers of
the quasars is not necessary, because the
strong gravity of the quasars can be
produced, for example, by means of iron
objects with the characteristics above
(w>0.02rad.s* and B=10°T and r=rg), in the

center of the quasars.

As concerns to the extreme amount of
electromagnetic energy radiated from the
quasars [18], the new interpretation here
formulated, follows the general consensus

4

that the quasars are in dense regions in the
center of massive galaxies [19], and that their
radiation are generated by the gravitational
stress and immense friction on the
surrounding masses that are attracted to the
center of the quasars [20] (See Fig.2).

Dense region in the center Amplified

of massive galaxie Gr%itational
. e Fie

“Gravitational

Stielding /’_‘\

V4 < Iror object )p;p,s s

A

Fig. 2 — Quasar - Surrounding the gravitational
shielding the gravity acceleration becomes
strongly attractive, with intensity: g’= g . The
radiation emitted from the quasar is generated
by the gravitational stress and immense friction
on the surrounding particles that are attracted to
the center of the quasar.



References

[1] Carlos de la Fuente Marcos, Raul de la Fuente Marcos,
Sverre J. Aarseth. (2015) Flipping minor bodies: what
comet 96P/Machholz 1 can tell us about the orbital
evolution of extreme trans-Neptunian objects and the
production of near-Earth objects on retrograde orbits.
Monthly Notices of the Royal Astronomical Society

446(2):1867-1873.

[2] C. de la Fuente Marcos, R. de la Fuente Marcos. (2014)
Extreme trans-Neptunian objects and the Kozai
mechanism: signalling the presence of trans-Plutonian
planets? Monthly Notices of the Royal Astronomical
Society Letters 443(1): L59-L63.

[3] Luhman, K. L. (2014) A Search for a Distant Companion
to the Sun with the Wide-field Infrared Survey Explorer,
Astrophysical Journal, Vol. 781 4.

[4] De Aquino, F. (2010) Mathematical Foundations
of the Relativistic Theory of Quantum Gravity,
Pacific Journal of Science and Technology, 11 (1),
pp. 173-232.

[5] Simon, A. J. B. (1977). The origin of the extragalactic
background radiation between 0.5 and 400MHz, Mon.
Not. R. astr. Soc., 180, 429-445.

[6] Verschuur, G. L.(1989) Interstellar Matters. New York:

Springer-Verlag; Knapp, Gillian.(1995). The Stuff
Between The Stars. Sky & Telescope 89: 20-26; Bacon,
D.H. and Seymour, P.(2003). A Mechanical History of the
Universe. London: Philip Wilson Publishing, Ltd.

[7] Williams, D. R. (2004). Neptune Fact Sheet. NASA.
http://nssdc.gsfc.nasa.gov/planetary/factsheet/neptunefact.html

[8] Kouveliotou, C.; Duncan, R. C.; Thompson, C. (2003).
Magnetars . Scientific American; Page 35.

[9] Jiang, L. et al. (2007) Gemini Near-Infrared Spectroscopy
of Luminous z 6 Quasars: Chemical Abundances,
Black Hole Masses, and Mg Il Absorption. Astronomical
Journal, 134, 1150-1161.

[10] Mortlock, D. J. et al. (2011) A luminous quasar at a
redshift of z=7.085. Nature, 474, 616-619.

[11] Venemans, E. P. et al. (2013) Discovery of Three z > 6.5
Quasars in the VISTA Kilo-Degree Infrared Galaxy
(VIKING) Survey. Astrophysical Journal, 779, 24-36.

[12] Willott, C. J., et al., (2003) 3 x109Msolar Black Hole in
the Quasar SDSS J1148+5251at z=6.41. Astrophysical
Journal, 587, L15-L18 5.

[13] Kurk, J. D. et al. (2007) Black Hole Masses and
Enrichmentof z 6 SDSS Quasars. Astrophysical
Journal, 669,32-44.

[14] Willott, C. J. et al. (2010) Eddington-limited accretion
and the black hole mass function at redshift 6.
Astronomical Journal, 140, 546-560.

[15] De Rosa, G. et al. (2011) Evidence for Non-evolving Fe
11/Mg 11 Ratios in Rapidly Accretingz 6 QSOs.
Astrophysical Journal, 739, 56-69.

[16] De Rosa, G., et al. (2014) Black Hole Mass Estimates
and Emission-line Properties of a Sample of Redshift z
>6.5 Quasars. Astrophysical Journal, 790, 145-158.

[17] Xue-Bing Wu et al., (2015) An ultra-luminous quasar
with a twelve-billion-solar-mass black hole at redshift
6.30. Nature, 518, 512-515.

[18] Greenstein, J.L. and Schmidt, M. (1964) The
Quasi-Stellar Radio Sources 3c 48 and 3¢ 273.
Astrophysical Journal, vol. 140, p.1.

[19] Irion, R. (2006) A Quasar in Every Galaxy? Sky
and Telescope, p.2.

[20] Thomsen, D. E. (Jun 20, 1987). End of the World: You
Won't Feel a Thing. Science News (Society for Science
& the Public) 131 (25): 391.



	How a Planet with Earth’s size can have a Gravitational Field  Much Stronger than the Neptune 


1

5



How a Planet with Earth’s size can have a Gravitational Field  Much Stronger than the Neptune


Fran De Aquino


Professor Emeritus of Physics, Maranhao State University, UEMA.


Titular Researcher (R) of National Institute for Space Research, INPE

Copyright ( 2015 by Fran De Aquino. All Rights Reserved.

In this paper we show how the gravitational field can be amplified under certain circumstances, and how a planet with Earth's size can have a gravitational field much stronger than the Neptune. A new interpretation for quasars is here formulated. 

                         Key words: Amplified Gravitational Fields, Gravitation, Gravity, TNOs, Quasars. 


1. Introduction


          Recent numerical calculations have revealed that there could be at least two unknown planets hidden well beyond Pluto, whose gravitational influence determines the orbits and strange distribution of objects observed beyond Neptune [1, 2]. The authors believe that some invisible forces are altering the distribution of the orbital elements of the extreme trans-Neptunian objects (ETNO) and consider that the most probable explanation is that other unknown planets exist beyond Neptune and Pluto. The calculation shows that these planets need to have more mass than Neptune. Planets of this kind, even with the size of Neptune, at the predicted distance, would be very difficult to be detected in visible light - but not impossible. They could still be detected by the infrared that they emit. However, a study published last year, using data obtained by the NASA infrared satellite WISE [3], showed that there are no planets with size of Saturn up to the limit of 10 000 AU, or with size of Jupiter up to the limit of 26 000 AU. Then, the only possibility is that the planets must be much smaller than Jupiter or Saturn, or even smaller than Neptune. But as a planet smaller than Neptune can have a gravitational field much stronger than the Neptune? 

         The correlation between gravitational mass and inertial mass, recently discovered, associated to the gravitational shielding effect, which results of the mentioned correlation [4], show that the gravitational field can be amplified under certain circumstances.

         In this paper we show how a planet with Earth's size can have a gravitational field much stronger than the Neptune. In addition, a new interpretation for quasars is here formulated.

2. Theory

          The quantization of gravity shows that the gravitational mass mg and inertial mass mi are not equivalents, but correlated by means of a factor
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where 
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is the electromagnetic energy absorbed by the particle and 
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 is the density of electromagnetic energy on the particle
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 is the matter density of the particle; 
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is the speed of light.


         If the particle is also rotating, with an angular speed 
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 around its central axis, then it acquires an additional energy equal to its rotational energy 
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 is the moment of inertia of the particle). Since this is an increase in the internal energy of the body, and this energy is basically electromagnetic, we can assume that
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[image: image21.wmf]U


 in Eq. (2) for

[image: image22.wmf](


)


U


U


D


+


. If 

[image: image23.wmf]U


U


D


<<


, the Eq. (2) reduces to



[image: image24.wmf](


)


4


1


2


1


2


1


0


2


2


0


2


i


i


r


g


m


c


m


n


I


m


ï


þ


ï


ý


ü


ï


î


ï


í


ì


ú


ú


ú


û


ù


ê


ê


ê


ë


é


-


÷


÷


ø


ö


ç


ç


è


æ


+


-


@


w


          Note that the contribution of the electromagnetic radiation applied upon the particle is highly relevant, because in the absence of this radiation the index of refraction in Eq.(4), becomes equal to 1. 

         On the other hand, Electrodynamics tell us that
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  is     the    real part of the propagation vector 
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          Equation (5), shows that the index of refraction  
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Substitution of Eq. (6) into Eq. (4) gives
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It was shown that there is an additional effect - Gravitational Shielding effect - produced by a substance whose gravitational mass was reduced or made negative [4]. It was shown that, if the weight of a particle in a side of a lamina is 
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          If we take two parallel gravitational shieldings, with 
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          Now consider a planet or any cosmic object made of pure iron (
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 produced by its gravitational mass, according to Eq. (7), is given by
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         Data from radioastronomy point to the existence of an extragalactic radio background spectrum between 0.5 MHz and 400MHz [5]. Thus, if the considered object is in the interplanetary medium of the solar system, then this radiation incides on it. However, according to Eq. (9), the more significant contribution is due to the lower frequency radiation, i.e.
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Note that the gravity becomes repulsive and greater than 
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          This repulsive gravity repels the atoms around the iron object, causing a significant decreasing in the number of atoms close to the object, and reducing consequently, the density at this region, which is initially equal to the density of the interplanetary density 
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[image: image80.emf]                                                 Fig.  1   –   Inversion and Amplification of the  Gravitational Field .   The gravitational field  produced by the  rotating  iron object,
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          Therefore, if the iron object has an own magnetic field 
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, then, according to Eq.(3), the density of magnetic energy at the mentioned region will change the local value of 
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Thus, the region close to the object will become a Gravitational Shielding, and the gravity acceleration out of it (See Fig.1), according to Eq. (8),(10) and (11), will expressed by 
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Therefore, if 
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where 

[image: image88.wmf]0


0


103


i


i


m


M


=


is the mass equivalent to the mass of an object, which would produce similar  gravity acceleration. 

          Since 
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, then the gravity acceleration produced by the iron object would be equivalent to the one produced by an object with mass, 
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where 
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 is the Neptune’s mass [7]. Thus, according to Eq. (13), the gravity acceleration produced by the iron object would be much stronger than the gravity of Neptune. 

3. Quasars

          The results above make possible formulate a new interpretation for the quasars.


           Consider Eq. (12), which gives the gravity acceleration out of the gravitational shielding (See Fig.1). For 
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where 
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 is the mass equivalent to the mass of an object, which would produce similar gravity acceleration. 


          If 
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, then the gravity acceleration produced by the iron object would be equivalent to the one produced by an object with mass, 
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This means 45 billion solar masses (
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          Known quasars contain nuclei with masses of about one billion solar masses 
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 [9 - 16]. Recently, it was discovered a supermassive quasar with 12 billion solar masses [17]. 


          Based on the result given by Eq.(16), we can then infer that the hypothesis of the existence of “black-holes” in the centers of the quasars is not necessary, because  the strong gravity of the quasars can be produced, for example, by means of iron objects with the characteristics above (
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          As concerns to the extreme amount of electromagnetic energy radiated from the quasars [18], the new interpretation here formulated, follows the general consensus that the  quasars are in  dense regions  in  the center of massive galaxies [19], and that their radiation are generated by the gravitational stress and immense friction on the surrounding masses that are attracted to the center of the quasars [20] (See Fig.2). 




[image: image109.emf]                                                                       Fig.  2   –   Quasar   -  Surrounding  the gravitational  shielding the gravity acceleration becomes   strongly  attractive , with intensity:  
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Fig. 1 – Inversion and Amplification of the Gravitational Field. The gravitational field produced by the rotating iron object,
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Fig. 2 – Quasar - Surrounding the gravitational shielding the gravity acceleration becomes strongly attractive, with intensity: 


[image: image7.bmp]. The radiation emitted from the quasar is generated by the gravitational stress and immense friction on the surrounding particles that are attracted to the center of the quasar.
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