Fran De Aquino 
  
Experimental set-up to check the decreasing of the Gravitational Mass in Metallic Discs subjected to an alternating voltage of extremely low frequency

Keywords: Gravitational Mass, Gravitational mass and inertial mass, Gravitational Interaction

A very simple experimental arrangement is proposed here in order to check the decreasing of the Gravitational Mass in Metallic Discs subjected to an alternating voltage of extremely low frequency (ELF).

INTRODUCTION

In a previous paper [START_REF] De Aquino | Mathematical Foundations 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 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 ). From Eq.

H B μ = , r k B E ω = [2] and ( ) ( ) 3 1 1 2 2 ⎟ ⎠ ⎞ ⎜ ⎝ ⎛ + + = = = ωε σ μ ε κ ω r r
(3), we see that the index of refraction m / H 7 0 10 4

- × = π μ v c n r = is given by ( ) ( ) 4 1 1 2 2 ⎟ ⎠ ⎞ ⎜ ⎝ ⎛ + + = = ωε σ μ ε r r r v c n Equation (3) shows that v r = κ ω . Thus, v k B E r = = ω , i.e., H v vB E μ = =
Then, Eq. ( 2) can be rewritten as follows ( ) 
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. Thus, we can write Eq. ( 9) in the following form:
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Then, we can write that ( )
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By substitution of Eq. ( 12) into Eq.(10), we get ( ) ( )
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In this paper it is proposed a very simple experimental set-up to check the decreasing of the Gravitational Mass in Metallic Discs subjected to an alternating voltage V of extremely low frequency (See Fig. 2).

SUGGESTED EXPERIMENT

Consider the experimental set-up showed in Fig. 2. Basically it is an electrical transformer where the secondary winding is coupled to a metallic disc with thickness, relative permeability l r μ , electrical conductivity σ and mass density ρ ; the electrical resistance of the disc is , and it is subjected to an alternating voltage V with d R frequency f , as showed in Fig. 2.

Since the number of turns in both windings is the same, i.e., , then we have that
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) , then we have S P Z Z = . On the other hand, since
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then we have that S P i i = ( is the current through the secondary inductor; is the current through the primary inductor).

Since S i P i P r i R volts V - = 220 (See Fig.2), then ( ) r P R V i - = 220 ;
is the electrical resistance of the potentiometer. Therefore, we can write that r R ( )
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On the other hand, we can write that ( )
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and . Thus, we get

L P S X Z Z ≅ = ( ) 17 L P X V i =
By comparing Eq.( 17) with Eq.( 15), we obtain
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; L is given by [START_REF] Fernandes | [END_REF]. ( )
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As higher the value of the lower the current intensity across the secondary. Since in the set-up shown in Fig. 2 we have , then we concluded that . In this case, Eq. ( 22) shows that the gravitational mass of the disc, , reduces to

(disc g m ) ( ) ( ) ( ) 23 8 . 0 0 disc i disc g m m ≅
This means that the initial gravitational mass of the disc, measured by the balance

( ) ( ) ( ) disc i disc disc g m g P m 0 = = , is reduced of about 20%.
On the other hand, if volts V 50 =

, the gravitational mass of the disc, according to Eq. ( 22), is then strongly reduced becoming negative and given by 

  ε , μ and σ, are the electromagnetic characteristics of the medium in which the incident (or emitted) radiation is propagating (
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 1 Fig. 1 -Inductance L of a coil of wire

  Now, consider the case in which the metallic disc is made iron (

*χFig. 2 -

 2 Fig. 2 -Experimental set-up to check the Gravitational Mass of metallic discs subjected to alternating voltage V with frequency Hz f 60 = .

Available https://pt.wikipedia.org/wiki/Indut%C3%A2ncia