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Here we show how to produce thrusts of the order of 100kN or more, starting from sets of micro-tubes (diameter<< 1cm) filled with air at low pressure, subjected to gravity g, and a strong magnetic field H . Under these conditions, these micro-tubes work as micro-thrusters, where the thrust is produced starting from the local potential gravitational energy.

INTRODUCTION

In this paper we will show that micro-tubes filled with air at low pressure, subjected to gravity , and a strong magnetic field

( cm diameter 1 << ) g r
H , can works as micro-thrusters, where the thrust is produced starting from the local potential gravitational energy. In this context, it is also shown that sets of these microthrusters can produce thrust of the order of 100kN or more.

THEORY

In a previous paper [START_REF] De Aquino | of the Relativistic Theory of Quantum Gravity[END_REF] we shown that there is a correlation between the gravitational mass, , and the rest inertial mass , which is given by g m 0 i m ( ) is the variation in the particle's kinetic momentum;
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is the electromagnetic energy absorbed or emitted by the particle;

is the index of refraction of the particle; W is the density of energy on the particle ;

p Δ U r n ( ) kg J / ρ is the matter density ( ) 3 m kg
and c is the speed of light.

The instantaneous values of the density of electromagnetic energy in an electromagnetic field can be deduced from Maxwell's equations and has the following expression ( )
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are the instantaneous values of the electric field and the magnetic field respectively.

It is known that 
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Then, Eq. ( 2) can be rewritten as follows 
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Now consider a metallic cylindrical tube (φ internal diameter, height and 0.2mm thick), φ h filled with air at low pressure and subjected to gravity, , and an oscillating magnetic field g r rms H r with frequency . The metallic tube is inside a dielectric, and is electrically charged as shown in Fig. 1.

f If cm 1 << φ
then, the distances among these electric charges and the atoms of air inside the tube will be very smalls. Consequently, the electrical forces that will act on these atoms will be very strong, and will be sufficient to ionize the oxygen and nitrogen atoms of the air, increasing the electrical conductivity of the air inside the tube. 
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It is known that the electrical conductivity is proportional to both the concentration and the mobility of the ions and the free electrons, and is expressed by ( ) ). Then, for ( )
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where is the total number of atoms; is the area total of the box Note the sign (-) in Eq. ( 13). It indicates that, in this case, the pressure P r acts on the contrary direction of the gravity . This means that the pressure will be exerted on the upper surface of the cylindrical tube (See Fig. 1). Thus, the cylindrical tube works as a gravitational micro-thruster, producing a thrust , given by g r In the case of a plate with gravitational micro-thrusters, the Eq. ( 24) can be rewritten as follows In practice, we can overlap several similar plates in order to increasing the total thrust. In this case, if the number of plates is , the result is , then the total thrust produced by the stack of plates (~3.4cm total height) will be given by ( )
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This thrust is of the order of the thrust of a fifth-generation jet fighter F-22 Raptor, which reaches 160,000N.

* Recently, a magnetic field of 1200 T was generated by the electromagnetic flux-compression (EMFC) technique with a newly developed megagauss generator system [START_REF] Nakamura | Record indoor magnetic field of 1200 T generated by electromagnetic fluxcompression[END_REF].

)

It is important to note that the vertical direction ( g r of the thrust produced by the plates can be turned of 90°, in order to produce horizontal displacements (See Fig. 4 and Fig. 5). Thus, gravitational micro-thrusters can be used to produce vertical or horizontal thrusts (in respect to ). It is easy to see that, due to the magnitude of the thrust produced by these systems and their versatility, they can be can be used to move several types of vehicles. g r

  Substitution of Eqs. (6) and (5) into Eq. (1) gives ( )
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 1 Fig. -1 Air Cylindrical tube (φ diameter; φ h height).

  ions; e μ and i μ are respectively the mobilities of the electrons and the ions.In order to calculate the electrical conductivity of the air inside the metallic tube, we first need to calculate the concentrations e ρ and i ρ .Since the number of atoms per , , is given by 3 's number; s ρ is the matter density (in kg/m 3 ) and s A is the molar mass (

=

  Using techniques of the StatisticalMechanics we can calculate the most probable number of ions, , in the volume of air cylindrical tube, by means of the following expression[START_REF] Beiser | Concepts of Modern Physics, Portuguese version[END_REF].

  , Eq. (13) can be rewritten as follows number of free electrons will be equal the number of ions, thus we can write that This corresponds to a strong concentration level in the case of conducting materials. For these materials, at temperature of 300K, the mobilities e μ and i μ vary from 10 up to [ mean of mobility level for conducting materials), the electrical conductivity of the air inside the tube isThe pressure, P r, exerted on the area φ , by of the air confined inside the tube, according to Eq.(1), is given by S
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 125233 Fig. 2 -Distribution of metallic cylindrical tubes into a dielectric plate.
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 4 Fig. 4 -The vertical direction ( ) g r of the thrust produced by a plate, with φN gravitational micro-thrusters, can be turned of 90°, in order to produce horizontal displacements.
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 5 Fig. 5 -Horizontal displacement of F x in several directions, simply rotating the plate with φ N

APPENDIX -Gravitational Thruster System (using plates with φ N Gravitational Micro-Thrusters) to be used in aerospatial vehicles: the sub-systems S5 and S6 provide the vertical thrust (lift force). The sub-systems S1, S2, S3, S4 provide the horizontal thrusts in any direction. Note that the opposite thrusts (S1,S3), (S2,S4) can stop quickly the vehicle (see top view).
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