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The possibility of obtention of quantum vacuum in laboratory is shown in this work. The method
consists in ward off air atoms from the surface of a solid material plate. The clearance can reach up
to several nanometers, thus producing a region where there are no elementary particles.
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Even in the densest matter found
in the Earth, the atoms are not together.
There are spaces among them,
configuring a domain region around
each atom. On the bidimensional
viewpoint, this region is defined for an
area,S,, around each atom. We can

calculate,S,, starting from the atoms

density of the material,n,(atoms/ms),
which can be calculated by means of

the following expression:

Nop
=— 1
- 0

where N, = 6.02x10* atoms/kmole s
the Avogadro’s number; p is the matter
density (in kg/m®) and A is the atomic
mass.

Then, the amount of front atoms

in a volume Sg¢, .. (plane surface area,
S, and thickness ¢, (diameter of a
front atom)) of a material with density
of atoms n, is given by nSg,.,..
Therefore, we can write that
(NS¢, )S, =S, whence we obtain

1
S, = 2
A n ¢at0m ( )

If we could see the front atoms in
the surface S , we would see that behind
each the area S,, there are N, .. (See
Fig.1). If each one of these atoms has
only one electron in its electronic
external layer, then the number of
electrons,N,, in the area S, is

N, =N Thus, considering the

e atoms *

volume S,¢, (¢, is the “diameter” of
one electron), we can write that

Ne = Natoms = n(SA¢e) (3)

Consequently, the total charge of these
electrons is

q=N.e= n(SA¢e)e (4)

where e is the elementary electric
charge.

Elementary domain area, Spa , of the
front atom (in black at the triangle
center). Behind the area SA there are

Natoms (circles in white).

Plane area S

Fig.1 — Elementary domain area, S, , in a plane
area (S). - The amount of front atoms in a

volume S@,.., (thickness = @,.,) of a
material with density of atoms n, is given by
NS@.om. Therefore, we can write that

(ns¢atom )SA =S. In each area SA there are
N .toms (behind the area Sp).
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Fig.2 — The forces F, and F, - The force, F,

exerted by the air pressure, P , is contrary to

the repulsion force, F,, produced by the electric

charges, Qpjae, and Q. The equilibrium
condition is F, = F . Then, the air close to the

plate is maintaining at a distance AX from the
plate.

Now consider a plate inside the
Earth’s atmospheric air (See Fig. 2).
The total electric charges due to

electrons of the atoms in an area, S, ,of
the plate(S s piae))s 15 e @Nd the total

electric charges due to electrons of the
atoms in a same area in the air close to
the plate is q,, . These charges produce a

repulsion force, F, :(1/4ﬁgo)(qp,ateqair/r2),
which is opposite to the force,

palr A(plate) 1 exerted by the air
pressure, p,;, . The electric charges

and q,,, according to Eq. (4), can be
expressed by

q plate — n plate S A(plate)¢e(plate)e =

— ( Nopplate

A jS A(plate)¢e(p|ate)e (5)

plate

Qair = nalrS alr)¢ (alr)e =

NOIOaIr
S : 6
[ Aa“» j A(air) ¢e(alr)e ()

Thus, we can write that

Fe _ 1 qplateqair _
dre, 1P
1 q plateqalr

47[‘% (AX+I’ (platg +r(a|r))

_ ( Ngez ] (pplateSA( platé¢e(plate) XpairSA(air)¢e(air) ) (7)
472.‘% Ablatephir(AX + re( platg + r-e(air) )2

The equilibrium occurs when F, =F.

Under this circumstance, the air close to
the plate is maintaining at a distance
AX from the plate. Then, by comparing Eq.

(7) with F = p,, S, we can obtain

the expression of AX, i.e.,

A(plate) !

AX =

_ Noe\/ (pplate¢e(plate)xpairSA(air)%(air)) _
47[&6 pairpblateAair

(re( plate) + (alr)) (8)

Equation (2) tells us that

SA(air) = ! = Aﬁil’ (9)
nair¢aton(air) Nopair¢aton(air)

Substitution of Eq. (9) into Eq. (8) gives

P, ato'e( pla ¢eair
AXZE\/ NO b t¢(p| Ll _(r;e(platé-’_ralr) (10)

47[‘((‘) pairAblatQ:ltonﬁai 9!

For any type of solid plate we have
¢e(plate):2-8><10_15m- For electrons in



the air we haveg,,, =1.37x10"m [1];

¢atom(air) =1.3x10"m. Substitution
these values into Eq. (10) yields

AX=64x10" | 2P _70110%m (L)

pair late

For Boron (B): . = 2340kg.m™ and
A .. =10.81, then Eq. (11) gives

plate

- 94x10°

AX ~7.01x10™m (12)

Thus, if p,, =latm=1.01x10°N/m?,
we obtain

Ax=2.9x10"m=0.29 Angstrons (13)

This distance is insufficient to configure
a region of quantum vacuum because it
IS much smaller than the diameter of
one atom (1-3A). Under these
circumstances, the zone between the
plate and the air close to the plate
practically does not exist, because some
atoms can penetrate partially the zone,
preventing the formation of the
guantum vacuum (See Fig.3 (a)).
However, if

p,, =10°atm=0.76Torr=1.01x10° N /m?’
we obtain

Ax=9.2x10""m=1nm (14)
In this case the distance Axis greater
than 3A, which is sufficient to configure

a region of quantum vacuum (See Fig.3

(b)).
The result is approximately the
same in the case of Beryllium (Be)

(Ppae =1850kgm~ and A ,.=9012), at

P,y =10°atm=0.76Torr=1.01x10° N /m’.

Also it is possible to obtain quantum
vacuum if the plate is made of Iron

(e = 7800kg.m*and A, =55.81), at

P, =10°atm=0.76Torr=1.01x10°N/m?
. In this case, the result is

MAX=75x10""m=075m (15

Ax >3 A

]_
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Fig.3 — Quantum vacuum formation. (a) If the

distance AX is smaller than the diameter of an atom
(1-3A) the zone between the plate and the air close to
the plate practically does not exist, because some
atoms can penetrate partially the zone, preventing the
formation of the quantum vacuum. (b) Only if AX is
greater than 3 A is that the quantum vacuum can be
configured.



It is easy to shown that, if the
plate is made with a material composed
of molecules with molecular mass
M .. the equation (11) can be

rewritten in the following form

AX=64x107 | P 701,10 m (16)
pairM plate

For most of plastics the value ofM .,

is too large. Thus, according Eq. (16)
this makes the value of Ax too small,
preventing the formation of quantum
vacuum.

Consider for example an Iron
plate. If one of its faces is coated with a
plastic material, then there is not
formation of quantum vacuum together
to plasticized area. The quantum
vacuum only will be formed in the
neighborhood of the face not coated
with plastic material.

It was shown in a previous paper
that the quantum vacuum is not an
empty region, but totally filled with
elementary quantum of matter, forming
a Continuous and Stationary Universal
Fluid or Universal Quantum Fluid,
whose density is of the order of

10%"kg.m™® [2]. This ultra-low density

strongly facilitates the construction of
the Gravity Control Cells (GCCs),
mentioned in a previous paper [3].
Thus, the possibility of to obtain layers
quantum vacuum in practice, is highly
relevant for the construction of the
GCCs. For example, consider the device
shown in Fig. 4 (a). When the air
internal pressure is 0.76 Torr, two layers
of quantum vacuum are formed in the
internal faces (I and Il) of the device.
Thus, by applying an electric or
magnetic field in these layers of
quantum vacuum, the device becomes a
double GCC. On the other hand, if the
internal face (1) of the device is coated
with a plastic material, then the layer of
quantum vacuum at the neighborhood

4

of this face disappears. Consequently,
by applying an electric or magnetic field
in the layer of quantum vacuum, the
device becomes a simple GCC (See Fig.

4(b)).

Two Quantum Vacuum Layers

R g § 2 ey e
Air1/>ressure 0.76 Torr

(@)

One Quantum Vacuum Layer
Plastic coating

SRR
de--f N ___
B

A}r Pressure 0.76 Torr

(b)

Fig.4 — Double and Simple Gravity Control Cell
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          Even in the densest matter found in the Earth, the atoms are not together. There are spaces among them, configuring a domain region around each atom. On the bidimensional viewpoint, this region is defined for an area,
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 is the Avogadro’s number; 
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          If we could see the front atoms in the surface
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 (See Fig.1). If each one of these atoms has only one electron in its electronic external layer, then the number of electrons,
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Consequently, the total charge of these electrons is
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where 
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 is the elementary electric charge. 
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Fig.1 – Elementary domain area, 
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Fig.2 – The forces 
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          Now consider a plate inside the Earth’s atmospheric air (See Fig. 2). The total electric charges due to electrons of the atoms in an area, 
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Thus, we can write that
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The equilibrium occurs when 
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Equation (2) tells us that 
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Substitution of Eq. (9) into Eq. (8) gives
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For any type of solid plate we have 
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For Boron (B): 
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Thus, if 

[image: image54.wmf]2


5


/


10


01


.


1


1


m


N


atm


p


air


´


=


=


, we obtain



[image: image55.wmf](


)


13


29


.


0


10


9


.


2


11


Angstrons


m


x


@


´


=


D


-




This distance is insufficient to configure a region of quantum vacuum because it is much smaller than the diameter of one atom (1-3Å). Under these circumstances, the zone between the plate and the air close to the plate practically does not exist, because some atoms can penetrate partially the zone, preventing the formation of the quantum vacuum (See Fig.3 (a)). 
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In this case the distance 
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is greater than 3Å, which is sufficient to configure a region of quantum vacuum (See Fig.3 (b)).
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          Also it is possible to obtain quantum vacuum if the plate is made of Iron (
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Fig.3 – Quantum vacuum formation.  (a) If the 


distance 
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(1-3Å) the zone between the plate and the air close to 


the plate practically does not exist, because some 
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          It is easy to shown that, if the plate is made with a material composed of molecules with molecular mass 
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For most of plastics the value of
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           Consider for example an Iron plate. If one of its faces is coated with a plastic material, then there is not formation of quantum vacuum together to plasticized area. The quantum vacuum only will be formed in the neighborhood of the face not coated with plastic material.


          It was shown in a previous paper that the quantum vacuum is not an empty region, but totally filled with elementary quantum of matter, forming a Continuous and Stationary Universal Fluid or Universal Quantum Fluid, whose density is of the order of  
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 [2]. This ultra-low density strongly facilitates the construction of the Gravity Control Cells (GCCs), mentioned in a previous paper [3]. Thus, the possibility of to obtain layers quantum vacuum in practice, is highly relevant for the construction of the GCCs. For example, consider the device shown in Fig. 4 (a). When the air internal pressure is 0.76 Torr, two layers of quantum vacuum are formed in the internal faces (I and II) of the device. Thus, by applying an electric or magnetic field in these layers of quantum vacuum, the device becomes a double GCC. On the other hand, if the internal face (I) of the device is coated with a plastic material, then the layer of quantum vacuum at the neighborhood of this face disappears.  Consequently, by applying an electric or magnetic field in the layer of quantum vacuum, the device becomes a simple GCC (See Fig. 4(b)). 
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Fig.1 – Elementary domain area, 
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Elementary domain area, SA , of the front atom (in black at the triangle center). Behind the area SA there are Natoms (circles in white).
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Fig.4 –  Double and Simple Gravity Control Cell
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Fig.3 – Quantum vacuum formation.  (a) If the distance 
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is smaller than the diameter of an atom (1-3Å) the zone between the plate and the air close to the plate practically does not exist, because some atoms can penetrate partially the zone, preventing the formation of the quantum vacuum. (b) Only if 
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Fig.2 – The forces 
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