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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.  
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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 mi are not 
equivalents, but correlated by means of a factor χ , 
i.e., 

( )10ig mm χ=

 
where  is the rest inertial mass of the 
particle.  The expression of 

0im
χ  can be put in 

the following forms [4]:  
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where is the electromagnetic energy absorbed 
by the particle and is its index of refraction; W  
is the density of electromagnetic energy on the 
particle

U

rn

( )3/ mJ ;  ρ  is the matter density of the 
particle; c is the speed of light. 
         If the particle is also rotating, with an 
angular speed ω  around its central axis, then it 
acquires an additional energy equal to its 
rotational energy 2

2
1 ωIEk = ( I  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 , 
such as U , corresponds to an amount of 
electromagnetic energy absorbed by the body. 

kE
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Thus, we can consider  as an increase 
in the electromagnetic energy U  

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

kE

kEU =Δ

UU Δ+
UU Δ<< , the Eq. (2) reduces to 
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          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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where    is     the    real part of the propagation 

vector 
rk
k
r

(also called phase constant); 

ir ikkkk +==
r

 ; ε , μ and σ,   are the 

electromagnetic characteristics of the medium 
(permittivity, magnetic permeability and electrical 
conductivity) in which the incident radiation is 
propagating ( 0εεε r= ;  ; mF /10854.8 12

0
−×=ε

0μμμ r= , where ). m/H7
0 104 −×= πμ

          Equation (5), shows that the index of 
refraction  vcnr = , for ωεσ >> ,  is given by 

( )6
4 0επ
σμ
f

n r
r =

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  ( perpendicular to the 
lamina) then the weight of the same particle, in 
the other side of the lamina is , where 

gmP g
rr

= gr

gmP g
rr

χ=′

0ig mm=χ  (  and  are respectively, the 
gravitational mass and the inertial mass of the 

lamina). Only when

gm 0im

1=χ , the weight is equal in 
both sides of the lamina. The lamina works as a 
Gravitational Shielding. This is the Gravitational 
Shielding effect. Since ( ) ( )gmgmPP gg χχχ ===′ , 

we can consider that gg mm χ=′  or that gg χ=′ .  
          If we take two parallel gravitational 
shieldings, with 1χ  and 2χ  respectively, then the 
gravitational masses become: gg mm 11 χ= , 

ggg mmm 21122 χχχ == , and the  gravity will 

be given by gg 11 χ=  , ggg
21122 χχχ == . In 

the case of multiples gravitational shieldings, with 
nχχχ ...,,2,1 , we can write that, after the nth 

gravitational shielding the gravitational 
mass, , and the gravity, , will be given by gnm ng
 

( )8...,... 321321 ggmm nngngn χχχχχχχχ ==

 
This means that,  superposed gravitational 
shieldings with different

n
1χ , 2χ , 3χ ,…, nχ are 

equivalent to a single gravitational shielding with 
nχχχχχ ...321= . 

          Now consider a planet or any cosmic object 
made of pure iron ( 000,4=rμ ; ; 

), with size equal to the Earth 
( ). If it is rotating with angular 
velocity 

3.800,7 −= mkgironρ
17 .1003.1 −×= mSσ

mr 610371.6 ×=⊕

ω , then the gravity g  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]. 
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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. . In 
this case, Eq. (9) reduces to 

MHzf 5.0=
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Note that the gravity becomes repulsive and 
greater than 2

0 rGmi+ for . 
(Compare with the average angular velocity of 
Earth: 

1.0238.0 −> sradω

15 .1029.7 −−
⊕ ×= sradω ).  

          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 ( )320 .10 −−≈ mkgipmρ . 
Thus, the density, ρ , at the mentioned region can 
becomes of the order of , i.e., very 
close to the density of the interstellar 
medium,

321 .10 −− mkg

ismρ ,  (one hydrogen atom per cubic 
centimeter [321 .1067.1 −−×≅ mkg 6]).   
 
 
 
 
 
 
 
                
 
 
 
 
  
 
 
 
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 ismρρ ≅ , between the iron
object and the dotted circle). Thus, out of the
gravitational shielding the gravity acceleration
becomes attractive, with intensity: gg χ=′ . 

Iron object ismρρ≅  ipmρ

Gravitational 
Shielding 

χ  

B 

Amplified 
Gravitational 
Field 

gg χ=′
g  

ω

   

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

B

χ , which 
will be given by 
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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 and , then 
the gravity acceleration out of the gravitational 
shielding is 

1.02.0 −> sradω TB 410−>
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where 00 103 ii mM = is the mass equivalent to the 
mass of an object, which would produce similar  
gravity acceleration.  
          Since ( ) kgrm ironi

243
3
4

0 1044.8 ×== ⊕πρ , then 
the gravity acceleration produced by the iron 
object would be equivalent to the one produced by 
an object with mass, , given by 0iM
  

( )144.8106.8103 26
00 Neptuneii MkgmM ≅×≅=

 
where  is the Neptune’s 
mass [

kgN Neptune
26100243.1 ×=

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

 (neutron stars have  and 
magnetic fields of the order of ; 
magnetars have magnetic fields between  
to  [

1.02.0 −> sradω
TB 310≅ 1.1 −≈ sradω

Teslas810
810

Teslas1110 8]), the result is  
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where  is the mass 
equivalent to the mass of an object, which 
would produce similar gravity acceleration.  

0
16

0 1006.1 ii mM ×=

          If ( ) kgrm ironi
243

3
4

0 1044.8 ×== ⊕πρ , then 
the gravity acceleration produced by the iron 
object would be equivalent to the one 
produced by an object with mass, , given 
by 

0iM

  
( )16105.41094.81006.1 1040

0
16

0 sunii mkgmM ×≅×≅×=

 
This means 45 billion solar masses 
( ).  kgmsun

30109891.1 ×=

          Known quasars contain nuclei with 
masses of about one billion solar masses 
( )sunm910  [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 
(  and and ), in the 
center of the quasars. 

1.02.0 −> sradω TB 310≅ ⊕= rr

          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).  
 
 
 
          
  
 
 
 
 
 
 
                
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 – Quasar - Surrounding the gravitational 
shielding the gravity acceleration becomes
strongly attractive, with intensity: gg χ=′ . 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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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 

U


is the electromagnetic energy absorbed by the particle and 

r


n


is its index of refraction; 

W


 is the density of electromagnetic energy on the particle
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         If the particle is also rotating, with an angular speed 
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          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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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 

g


m


P


g


r


r


=


 (

g


r


perpendicular to the lamina) then the weight of the same particle, in the other side of the lamina is

g


m


P


g


r


r


c


=


¢


, where 

0


i


g


m


m


=


c


 (

g


m


 and 

0


i


m


 are respectively, the gravitational mass and the inertial mass of the lamina). Only when

1


=


c


, the weight is equal in both sides of the lamina. The lamina works as a Gravitational Shielding. This is the Gravitational Shielding effect. Since

(


)


(


)


g


m


g


m


P


P


g


g


c


c


c


=


=


=


¢


, we can consider that 

g


g


m


m


c


=


¢


 or that 

g


g


c


=


¢


. 


          If we take two parallel gravitational shieldings, with 

1


c


 and 

2


c


 respectively, then the gravitational masses become: 

g


g


m


m


1


1


c


=


, 

g


g


g


m


m


m


2


1


1


2


2


c


c


c


=


=


, and the  gravity will be given by 

g


g


1


1


c


=


 , 

g


g


g


2


1


1


2


2


c


c


c


=


=


. In the case of multiples gravitational shieldings, with 

n


c


c


c


...,


,


2


,


1


, we can write that, after the nth gravitational shielding the gravitational mass,

gn


m


, and the gravity,

n


g


, will be given by



(


)


8


...


,


...


3


2


1


3


2


1


g


g


m


m


n


n


g


n


gn


c


c


c


c


c


c


c


c


=


=




This means that, 

n


 superposed gravitational shieldings with different

1


c


,

2


c


,

3


c


,…,

n


c


are equivalent to a single gravitational shielding with 

n


c


c


c


c


c


...


3


2


1


=


.


          Now consider a planet or any cosmic object made of pure iron (

000


,


4


=


r


m


;

3


.


800


,


7


-


=


m


kg


iron


r


; 

1


7


.


10


03


.


1


-


´


=


m


S


s


), with size equal to the Earth (

m


r


6


10


371


.


6


´


=


Å


). If it is rotating with angular velocity 

w


, then the gravity

g


 produced by its gravitational mass, according to Eq. (7), is given by



(


)


(


)


9


1


10


71


.


4


1


2


1


1


4


4


1


2


1


1


4


2


1


2


1


1


4


2


1


2


1


4


12


2


0


2


0


2


2


2


2


0


2


0


2


0


2


2


0


2


1


2


0


2


0


2


0


2


2


0


2


ï


þ


ï


ý


ü


ï


î


ï


í


ì


ú


ú


û


ù


ê


ê


ë


é


-


´


+


-


-


=


=


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


+


-


-


=


=


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


+


-


-


=


=


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


+


-


-


=


-


=


Å


Å


f


r


Gm


f


c


r


r


Gm


f


c


m


r


m


r


Gm


f


c


m


I


r


Gm


r


Gm


g


i


r


i


r


i


i


i


r


i


i


g


w


e


p


s


m


w


e


p


s


m


w


e


p


s


m


w




         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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          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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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 


ism





, between the iron 


object and the dotted circle). Thus, out of the 


gravitational shielding the gravity acceleration 


becomes attractive, with intensity: 


gg
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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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, which will be given by
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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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is the mass equivalent to the mass of an object, which would produce similar  gravity acceleration. 
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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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 is the mass equivalent to the mass of an object, which would produce similar gravity acceleration. 
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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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), 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 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). 




  


 


 


 


 


 


 


                


 


 


 


 


  


 


 


 


 


 


 


 


 


 


 


 


Fig. 2 – Quasar - Surrounding the gravitational 


shielding the gravity acceleration becomes 


strongly attractive, with intensity: 


gg





. 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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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: 


. 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.


Iron object







� EMBED Equation.3  ���







Gravitational Shielding







Amplified Gravitational 



Field







particle  







� EMBED Equation.3  ���







B







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







photons  







Dense region in the center



       of massive galaxies















_1484198781.unknown





_1484214016.unknown





_1484214538.unknown





_1486994062.unknown





_1484213655.unknown





_1484198467.unknown







_1486920250.unknown



_1486918543.unknown



_1486916348.unknown



_1486916456.unknown



_1486917930.unknown



_1486918426.unknown



_1486916437.unknown



_1486784606.unknown



_1484304746.unknown



_1484306091.unknown



_1484306588.unknown



_1484305274.unknown



_1484198308.unknown



_1484225168.unknown



_1484225473.unknown



_1484198338.unknown



_1484224800.unknown



_1484151184.unknown



_1484151641.unknown



_1484130607.unknown



_1484133902.unknown



_1484141429.unknown



_1484141802.unknown



_1484142951.unknown



_1484143143.unknown



_1484141656.unknown



_1484139977.unknown



_1484140840.unknown



_1484134563.unknown



_1484134699.unknown



_1484133164.unknown



_1484133862.unknown



_1484130746.unknown



_1484066659.unknown



_1484130440.unknown



_1484130578.unknown



_1484130401.unknown



_1484130165.unknown



_1484065798.unknown



_1484065926.unknown



_1484065774.unknown



_1445866360.unknown



_1465546583.unknown



_1484063219.unknown



_1484065054.unknown



_1484065576.unknown



_1484063527.unknown



_1484063423.unknown



_1465573459.unknown



_1484063170.unknown



_1465574726.unknown



_1465548569.unknown



_1445868255.unknown



_1451296232.unknown



_1453200268.unknown



_1451296245.unknown



_1446122155.unknown



_1451214649.unknown



_1446122118.unknown



_1445866778.unknown



_1445867541.unknown



_1445867672.unknown



_1445867821.unknown



_1445867527.unknown



_1445866989.unknown



_1445866721.unknown



_1362139330.unknown



_1444407968.unknown



_1445096260.unknown



_1445096425.unknown



_1445096456.unknown



_1445097254.unknown



_1445096439.unknown



_1445096277.unknown



_1445095783.unknown



_1445095802.unknown



_1445095348.unknown



_1362139533.unknown



_1364126799.unknown



_1364127504.unknown



_1362144874.unknown



_1362139395.unknown



_1361606484.unknown



_1362139164.unknown



_1362139182.unknown



_1361606743.unknown



_1094732059.unknown



_1095253072.unknown



_1228822892.unknown



_1256990486.unknown



_1122536600.unknown



_1095253068.unknown



_1062060895.unknown



_1094732021.unknown



_1062060752.unknown



