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Here, we propose a device that can strongly reduce the Gravitational Mass of a body. Basically, it contains a thin layer of Photon Gas, between the plates of a capacitor, produced by lasers conveniently positioned. By controlling the value of the gravitational mass of the Photon gas, by means of the electric field produced by the capacitor, it is possible to control the Gravitational Mass of a body, when it is placed upon the photon gas. From the technical point of view this device can be used to strongly reduce the gravitational masses of aircrafts or spacecrafts.

INTRODUCTION

Several years ago I have published a fundamental paper [START_REF] De Aquino | Mathematical Foundations of the Relativistic Theory of Quantum Gravity[END_REF] where a correlation between gravitational mass, g m , and rest inertial mass, 0 i m , was obtained. The correlation is expressed by  is the variation in the particle's kinetic momentum; U is the electromagnetic energy absorbed or emitted by the particle; r n is the index of refraction of the particle; W is the density of energy on the particle   kg J /
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;  is the matter density   3 m kg and c is the speed of light. Also I shown in another paper [START_REF] De Aquino | Gravity Control by means of Electromagnetic Field through Gas at Ultra-Low Pressure[END_REF] that, if the weight of a particle in a side of a lamina is 



, the weight is equal in both sides of the lamina. This means that, by controlling the value of  in the lamina, it also is possible to control the Gravitational Mass of a particle when it is placed in the other side of the lamina.

Here, I describe a device that can strongly reduce the Gravitational Mass of a body. Basically, it contains a thin layer of Photon Gas, between the plates of a capacitor. By controlling the value of the gravitational mass of the Photon gas, by means of the electric field produced by the capacitor, it also is possible to control the Gravitational Mass of a particle when it is placed upon the photon gas (See Block B in Fig. 2). This device is easy to build, and can be used to strongly reduce the gravitational masses of aircrafts or spacecrafts. This can be highly relevant to the development of novel aircrafts and spacecrafts.

THEORY

Consider the parallel plate capacitor shown in Fig. 2 (in red). The volume V , between the plates of the capacitor, is given by

x S V  
, where S is the area of the cross-section perpendicular to the distance x  (See Fig. 2). In the volume V is made Ultra-high Vacuum.

When the lasers are actived (See Fig. 2), the most of the material particles remnants inside the volumeV are ejected to out of theV , in such way that practically only a photon gas occupies the mentioned volume. x

Photon gas

 L A S E R V DC
Kinetic theory enables us to deduce a single relationship between the internal energy,U , and the pressure, p , of a photon gas [START_REF] Leff | Teaching the photon gas in introductory physics[END_REF]4], i.e.,

 

3pV U 

Due to the relativistic dispersion, for photons, we have, U=3pV instead of U=3/2 pV.

On the other hand, we can write that the power density, D , of the laser through the volume V is given by   
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Between the plates of the capacitor there is the photon gas (See Fig. 2), consequently, in this region we can consider 1  r n and 0    . Thus, we obtain from Eq. (11) that
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is the electric field between the plates of the capacitor and  is given by Eq. ( 8).

Thus, in the device shown in Fig. 2, the photon gas can works like the "lamina" mentioned in Fig. 1, transforming the gravitational mass of the block B (See Fig. 2) into

    block g block g m m   
(where  , in this case, is given by Eq. ( 12)). By substituting Eq. (8) into Eq. ( 12) we get
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, Eq. ( 14) gives 
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m g (spacecraft) .. d D,  S  B m' g(block) =  m g(block)
x
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Under these circumstances, the total gravitational mass of the spacecraft,

  spacecraft g M , assuming that     block g device g m m 
, becomes: 
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CONCLUSION

The device here showed can produce values of  much greater than the device using Ultra-Conductive Magnesium, which I have proposed recently [START_REF] De Aquino | [END_REF]. In addition, it does not require magnetic fields of Extra-low frequencies to work. It works with continuous electric fields produced by continuous voltage, which is extremely advantageous from the technical viewpoint. x  APPENDIX I (June 9, 2023)

Photon gas

According to Eq. ( 6), the pressure p of the photon gas is given by   , then, obviously, there will be not material particles inside the photon gas, and consequently, the density  between the plates of the capacitor (See Fig. 2 and Fig. 4) will be equal to the density of the photon gas, i.e.,   8 . 3 3 Eq c D   Consequently, it is not necessary to make vacuum between the plates of the capacitor, if we have a p p  . However, Eq. ( 6), shows that 
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Under these conditions, the density  between the plates of the capacitor (will be equal to the density of the photon gas) and, according to Eq. ( 8), it will be given by 
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Without the photon gas we would have just air between the capacitor plates, in this case, the air density, air  , between the capacitor plates, would be given by       

      VIII d V m m DC air i air g                                1 10 2 2 1 4 35 0 
By comparing Eq. (VII) with Eq. (VIII), we can see the strong advantage using the photon gas.

APPENDIX II

Here, I show a simplified model of Quantum Controller of Gravitational Mass, which can be replicate in any laboratory.  Thus, we obtain (Eq.12) APPENDIX III -A yet more simplified model of a Quantum Controller of Gravitational Mass using photon gas.
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The most common example of a photon gas in equilibrium is the black-body radiation.

According to Eq. ( 2), the internal pressure, p , of a photon gas is given by

  i U p V 3 1 
For a photon gas of black-body radiation Eq. (i) gives [START_REF] Leff | Teaching the photon gas in introductory physics[END_REF]  
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Comparing these values of p and  , given by Eq.(iii) and Eq.(iv) respectively, with the values of p and  , of the photon gas produced by the LED light. i.e., Eq. ( 12) gives Gravitational Mass using Photon gas. Note that, this system is basically a parallel-plate capacitor in a vacuum chamber, subjected to a temperature of 300K, and pressure of 2 6
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. Between the plates of the capacitor there is a photon gas of black-body Radiation, produced by the own plates of the capacitor at temperature of 300K. 2), the internal pressure, p , of a photon gas is given by
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For a photon gas of black-body radiation Eq. (i) gives [START_REF] Leff | Teaching the photon gas in introductory physics[END_REF]   The hydrostatic pressure on the plates of a parallel plates capacitor at Earth's atmosphere is 
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where S is the area of the plates of the capacitor.

If we put two more plates above the capacitor, as shown in Fig . V, then the pressure on the plate 4 will also have opposite direction of g  ,because if 0   then 0 3   . Thus, the intensity of the force acting on plate 4, will given by 1
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According to Eq. ( 12),  is given by Therefore, this system also can be used to produce strong horizontal thrust in order to propel, for example, aircrafts at Earth's atmosphere. Furthermore, it can also be used to propel cars, trains, trucks, ships, etc. 
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  respectively, the gravitational mass and the rest inertial mass of the lamina).
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 1 Fig. 1 -The gravitational mass of the particle in the other side of the lamina becomes g g m m   
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 2 Fig.2-Quantum Controller of Gravitational Mass using Photon Gas
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 4 Fig.4-Another design for the Quantum Controller of Gravitational Mass using Photon Gas

  Note that, if the pressure p of the photon gas is equal or greater than atmospheric pressure



  Substitution of this value into Eq. (12) gives

  that the black-body photon gas produced the own plates of the capacitor, atK T 300 , has similar values to the values of p and  of the photon gas produced by the LED light. This fact leads us to propose a yet more simplified model of a Quantum Controller of Gravitational Mass using photon gas. See Fig.
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 1 Fig. III.1 -Schematic diagram of a yet more simplified model of a Quantum Controller ofGravitational Mass using Photon gas. Note that, this system is basically a parallel-plate capacitor in a vacuum chamber, subjected to a temperature of 300K, and pressure of
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  Fig. IV -Hydrostatic pressure on the plates of a Parallel Plates Capacitor at Earth's atmosphere.

  Photons gas
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  With this speed the spacecraft could encircles the Earth in a time interval less than one hour.This technology is unprecedented in the literature, and it can revolutionize the design of spacecrafts.

														M	g		spacecraft 		40	kg	. Thus, if the thruster of
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														value is produced by small thrusters used in
														aircrafts) then the spacecraft acquires an
														acceleration,	a	, given by
														spacecraft
														a	spacecraft		000 40 , 10		250	. s m		2
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								m	g		spacecraft 		000 , 30	kg	,
			8 . 42 	and	m	g		bloct			700	kg	then the total
	gravitational mass of the spacecraft becomes

  this not a practicing solution. The ideal solution is reducing the local pressure

	local p	, using vacuum pumps. In this case, we
	can write that						
							D		cp local 3	  II
				Vacuum pumps can easily produce
	p local		10	6 	Pa		10	6 	N	. m	2 	(high	vacuum).
	Consequently, the density, D , can be reduced
	to the following value

  Thus, the density,  , of the black-body photon

																		gas is given by
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				38 . 1		23 				is the Boltzmann
	constant and T is the temperature.			
	At ambient temperature  T 300 	K		, the
	pressure, p , of the black-body photon gas is
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mm thick