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In this work, it is shown a method to build a type of kinetic projectile, which can reach 
relativistic velocities (≲300,000 km/h), with specific kinetic energy of ~10 Megatons/kg. This 
type of projectile can be very useful in a defense system that launches kinetic projectiles from 
Earth orbit to asteroids, meteoroids or comets in collision route with Earth.   
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1. Introduction                                                                                                                  
 
           A projectile which does not contain an 
explosive charge or any other kind of charge 
(bacteriological, chemical, nuclear, etc.) is called 
of kinetic projectile. When a kinetic projectile 
collides with the target its kinetic energy is 
converted into shock waves and heat [1]. 
Obviously, these projectiles must have an 
extremely high velocity in order to provide 
enough kinetic energy.          

Typical Kinetic Projectiles

Projectile Speed 
(Km/h) 

Specific 
kinetic energy 

(J/kg) 
25×1400 mm (APFSDS, 
tank penetrator) 6,120 1,400,000 

2 kg tungsten Slug 
(Experimental Railgun) 10,800 4,500,000 

ICBM reentry vehicle Up to 
14,000 Up to 8,000,000 

Projectile of a light gas gun Up to 
25,000 

Up to 
24,000,000 

Satellite in low earth orbit ~29,000 ~32,000,000 
Exoatmospheric Kill 
Vehicle ~36,000 ~50,000,000 

Projectile (e.g., space 
debris) and target both in 
low earth orbit 

~58,000 ~130,000,000 

 
            Here, we show a method to build a type 
of kinetic projectile, which can reach relativistic 
velocities (≲300,000 km/h), with specific kinetic 

energy of kgJ /10~ 16  ( ). It 
was developed starting from a process patented 
in July, 31 2008 (BR Patent Number: PI0805046-
5) [

kgMegatons/10~

2].  
 
 

2. Theory 
     
          The new expression for the total energy of 
a particle with gravitational mass  and 
velocity , obtained in the Quantization Theory 
of Gravity [

gM
v

3], is given by   
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where 0ig mmχ = is the correlation factor 
between gravitational and inertial masses of the 
particle. In some previous papers [4] it was 
shown that the gravitational mass of a particle 
can be reduced by several ways (mechanical, 
electromagnetic, etc.). In the case of an 
electromagnetic field , with frequency , 
applied upon a particle with electrical 
conductivity 

rmsE f

σ  and mass density ρ  , the 
expression for χ  is given by 
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where  is the index of refraction of the 
particle; is the cross-section area of  the 
particle (in the direction of the electromagnetic 
field); 

rn

αS

mφ  is the “diameter” of the atoms of the 

particle; 2
4
1

mmS πφ=  is the cross section area of 
one atom;  is the number of atoms per unit of 
volume, given by 

n
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where  is the kmoleatomsN /1002.6 26
0 ×=



 2
Avogadro’s number; ρ  (in kg/m3) and A is the 
molar mass(kg/kmole).          
          Starting from Eq. (1), we can obtain the 
expression of the gravitational kinetic energy of 
the particle, i.e.,  
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where  is the inertial kinetic energy of the 
particle.  

iK

          Thus, if a particle has initial velocity , 
and we make 

0v
1≠χ , its velocity becomes equal 

to v , given by the following expression 
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In the case of ,  we obtain cv <<0
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           In a previous paper [5] it was shown that, 
if the weight of a particle in a side of  a lamina is 

 then the weight of the same particle, in 

the other side of the lamina is 

gmP g=

gmP gχ=′ , 

where 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

          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 == . 
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(b) 
 Fig. 1 – Plane and Spherical Gravitationa
Shieldings. When the radius of the gravitational 
shielding (b) is very small, any particle inside the 
spherical crust will have its gravitational mass give

l 

n 
by gg mm χ=′ , where gm is its gravitational mass out 
of the crust. 

χ  

 
 
 
          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= . 

)χχχ ===′ , we can 

consider that gg mm χ=′  or that gg χ=′ .  
          Now, consider a spherical kinetic projectile 
with  spherical gravitational shielding around it n
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(Fig.2). If the initial velocity of the system is  
then, when the  gravitational shieldings are 
actived, the velocity of the system, according to 
Eq. (7), is given by 

0v
n
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Note that by increasing the value of nχχχ ...21  the 
velocity v  tends to c . Based on this fact, we can 
design the projectile to travel at relativistic 
speeds. For example, if 100...21 −==== nχχχ ; 

 and  v6=n hkmsm /720/2000 == ,  then Eq. 
(9) gives 
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Obviously, the kinetic projectile cannot support 
the enormous acceleration ( )210 .10 −≈ sma  for a 
long time. However, if the time between the 
activation of the gravitational shieldings and the 
impact (time interval of flight with relativistic 
speed) is very less than 1 second, the projectile 
will not be auto-destructed before to reach the 
target.         
           Now, starting from  equations (5) and 
(10), we can calculate the gravitational kinetic 
energy of the Relativistic Kinetic Projectile, i.e., 
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where  is the rest inertial mass of the 
projectile. For example, if  , then 

0im
kgmi 10 =

joulesKg
16106.3 ×= . This energy is 

equivalent to megatons6.8 .  
          The increase of energy  comes 
from the Universe’s gravitational energy [

ig KK −
6], 

which connects, by means of the gravitational 
interaction, all the particles of the Universe.  
 

 ing KK χχχ ...21=                                             
                                                                
 
                                                                        
                                                                       

                                                        
                   v                                                   
 
 
 
  
 
 
 

Fig. 2 – Relativistic Kinetic Projectile 

 χ1  χ2....χn  

 
2. Conclusion 
 
          The kinetic projectile here described can 
be very useful in a defense system that launches 
kinetic projectiles from Earth orbit to asteroids, 
meteoroids or comets in collision route with 
Earth. Depending on the orbits and positions in 
the orbits, the system would have an action wide 
range. 
          The system also would be used to defend 
the Earth in the case of an alien attack (In the last 
decades the radio transmissions strongly 
increased in the Earth, and can have call attention 
of aliens some light years far from Earth).  
          A relativistic kinetic projectile would be 
very hard to defend against. It has a very high 
closing velocity and a small radar cross-section. 
Launch is difficult to detect. Any infra-red launch 
signature occurs in orbit, at no fixed position. 
The infra-red launch signature also has a small 
magnitude compared to a ballistic missile launch. 
          Note that this kinetic projectile can also be 
launched from the Earth’s ground to the target in 
the outerspace. The heating due to friction with 
the atmosphere is irrelevant because the time 
interval of the atmospheric flight, with relativistic 
speed, is very less than 1 second, and also 
because the projectile has a small cross-section. 
Thus, during the atmospheric flight, the 
temperature increasing does not cause damage on 
the  non-tungsten components of the projectile.  
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1. Introduction                                                                                                                 

           A projectile which does not contain an explosive charge or any other kind of charge (bacteriological, chemical, nuclear, etc.) is called of kinetic projectile. When a kinetic projectile collides with the target its kinetic energy is converted into shock waves and heat [1]. Obviously, these projectiles must have an extremely high velocity in order to provide enough kinetic energy.          

Typical Kinetic Projectiles

		Projectile

		Speed

(Km/h)

		Specific kinetic energy 

(J/kg)



		25×1400 mm (APFSDS, tank penetrator)

		6,120

		1,400,000



		2 kg tungsten Slug (Experimental Railgun)

		10,800

		4,500,000



		ICBM reentry vehicle

		Up to 14,000

		Up to 8,000,000



		Projectile of a light gas gun

		Up to 25,000

		Up to 24,000,000



		Satellite in low earth orbit

		~29,000

		~32,000,000



		Exoatmospheric Kill Vehicle

		~36,000

		~50,000,000



		Projectile (e.g., space debris) and target both in low earth orbit

		~58,000

		~130,000,000





            Here, we show a method to build a type of kinetic projectile, which can reach relativistic velocities (≲300,000 km/h), with specific kinetic energy of 
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). It was developed starting from a process patented in July, 31 2008 (BR Patent Number: PI0805046-5) [2]. 

2. Theory

          The new expression for the total energy of a particle with gravitational mass 
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, obtained in the Quantization Theory of Gravity [3], is given by  
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is the correlation factor between gravitational and inertial masses of the particle. In some previous papers [4] it was shown that the gravitational mass of a particle can be reduced by several ways (mechanical, electromagnetic, etc.). In the case of an electromagnetic field 
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 is the index of refraction of the particle; 
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is the cross-section area of  the particle (in the direction of the electromagnetic field); 
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 is the Avogadro’s number; 
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 (in kg/m3) and A is the molar mass(kg/kmole).         

          Starting from Eq. (1), we can obtain the expression of the gravitational kinetic energy of the particle, i.e., 
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where 

[image: image22.wmf]i


K


 is the inertial kinetic energy of the particle. 


          Thus, if a particle has initial velocity 
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In the case of 
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           In a previous paper [5] 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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                                      (b)     Fig. 1   –   Plane  and  Spherical  Gravitational  Shieldings. When the radius of the gravitational  shielding   (b)   is very small,  any particle in side the  spherical crust will have  its gravitational mass given  by  


g g


m m


 





, where 


g


m


is its gravitation al mass out  of the crust.  



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This means that, 
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          Now, consider a spherical kinetic projectile with 
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 gravitational shieldings are actived, the velocity of the system, according to Eq. (7), is given by
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Note that by increasing the value of 
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Obviously, the kinetic projectile cannot support the enormous acceleration 
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 for a long time. However, if the time between the activation of the gravitational shieldings and the impact (time interval of flight with relativistic speed) is very less than 1 second, the projectile will not be auto-destructed before to reach the target.        

           Now, starting from  equations (5) and (10), we can calculate the gravitational kinetic energy of the Relativistic Kinetic Projectile, i.e.,
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where 
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 is the rest inertial mass of the projectile. For example, if  
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          The increase of energy 
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 comes from the Universe’s gravitational energy [6], which connects, by means of the gravitational interaction, all the particles of the Universe. 
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2. Conclusion

          The kinetic projectile here described can be very useful in a defense system that launches kinetic projectiles from Earth orbit to asteroids, meteoroids or comets in collision route with Earth. Depending on the orbits and positions in the orbits, the system would have an action wide range.


          The system also would be used to defend the Earth in the case of an alien attack (In the last decades the radio transmissions strongly increased in the Earth, and can have call attention of aliens some light years far from Earth). 

          A relativistic kinetic projectile would be very hard to defend against. It has a very high closing velocity and a small radar cross-section. Launch is difficult to detect. Any infra-red launch signature occurs in orbit, at no fixed position. The infra-red launch signature also has a small magnitude compared to a ballistic missile launch.

          Note that this kinetic projectile can also be launched from the Earth’s ground to the target in the outerspace. The heating due to friction with the atmosphere is irrelevant because the time interval of the atmospheric flight, with relativistic speed, is very less than 1 second, and also because the projectile has a small cross-section. Thus, during the atmospheric flight, the temperature increasing does not cause damage on the  non-tungsten components of the projectile. 


References 

[1] Zeldovich, Ya. B and Raizer, Yu. P. (1966) Physics of 

      the Shock waves and High Temperature Hydrodynamic 

      Phenomena. Academic Press. 


[2] De Aquino, F. (2008) Process and Device for 

     Controlling the Locally the Gravitational Mass and the 

      Gravity Acceleration, BR Patent Number: PI0805046-5, 


      July 31, 2008.

[3]  De Aquino, F. (2010) Mathematical Foundations of 


       the Relativistic Theory of Quantum Gravity, Pacific  

       Journal of Science and Technology, 11 (1), pp. 173-232.

[4] De Aquino, F. (2010) Gravity Control by means of

      Electromagnetic   Field through Gas at Ultra-Low

      Pressure, Pacific Journal of Science and Technology,

      11(2) November 2010, pp.178-247, Physics/0701091;

      De Aquino, F. (2012) A System to convert Gravitational 


      Energy directly into Electrical Energy,    


      http://viXra.org/abs/1205.0119; De Aquino, F. 

      (2012) Gravitational Blueshift and Redshift 

      generated at Laboratory Scale,


       http://vixra.org/abs/1208.0239 

[5] De Aquino, F. (2010) Gravity Control by means of

      Electromagnetic   Field through Gas at Ultra-Low

      Pressure, Pacific Journal of Science and Technology,

      11(2) November 2010, pp.178-247, Physics/0701091.

[6] De Aquino, F. (2010) The Gravitational Spacecraft, 


      Electric Spacecraft Journal (USA), Volume 27.  


      December 1998 (First Version), pp.6-13. New 


      version (2010) , p.23 (Origin of Gravity and Genesis 


       of Gravitational Energy), http://arXiv.org/abs/physics/9904018 














_1447587902.unknown



_1447590623.unknown



_1447670912.unknown



_1447865849.unknown



_1448095453.unknown



_1448106794.unknown



_1448118841.doc

 


[image: image1.wmf]i



n



g



K



K



c



c



c



...



2



1



=



                                             


                                                                                                                                                     



                                                       



                   v                                                   


Fig. 2 – Relativistic Kinetic Projectile


 (1  (2....(n         
























_1448110969.unknown







_1448095473.unknown



_1447865961.unknown



_1447673776.unknown



_1447692540.unknown



_1447692588.unknown



_1447847783.unknown



_1447692557.unknown



_1447673783.unknown



_1447672622.unknown



_1447673633.unknown



_1447671196.unknown



_1447592955.unknown



_1447593761.unknown



_1447648484.unknown



_1447648494.unknown



_1447594167.doc

 [image: image8.wmf]c



                             


[image: image1.wmf]g



m












                         


[image: image2.wmf]g



g



m



m



c



=



¢






(a)



                                 


[image: image3.wmf]g



m






                                


[image: image4.wmf]c



                                



        



                            


[image: image5.wmf]g



g



m



m



c



=



¢



                         



(b)



 Fig. 1 – Plane and Spherical Gravitational Shieldings. When the radius of the gravitational shielding (b) is very small, any particle inside the spherical crust will have its gravitational mass given by 
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