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Abstract. The article shows the possibility of extracting energy from vacuum using an electric oscillator model
based on Casimir’s effect with split mirrors rotating relative to each other. Since, according to existing physical
concepts, unilateral extraction of energy from vacuum is impossible, the task goes into experimentally detecting
tangential forces in Casimir’s effect during the relative rotation of the mirrors that slows down this rotation.

Keywords: Casimir’s effect, vacuum energy, rotating mirrors, tangential forces.
Conflict of interests. The authors declare no conflict of interest.

For citation. Kurayev A. A., Matveyenka V. V. (2024) Transforming the Energy of Vacuum by Using the Oscil-
lator Based on Casimir Effect. Doklady BGUIR. 22 (4), 100—104. http://dx.doi.org/10.35596/1729-7648-2024-
22-4-100-104.

IHNPEOBPA3OBAHUE DHEPI'MU BAKYYMA
C IOMOIBIO TEHEPATOPA HA OCHOBE D®®EKTA KASUMUPA

A. A. KYPAEB, B. B. MATBEEHKO

Benopycckuii eocydapecmeennblii yHueepcumen uH@GOPMAmuKu u paouod1eKmpoHuUK
(2. Munck, Pecnybnuxa benapycs)

Iocmynuna 6 pedaxyuio 29.02.2024

AnHoTanus. [TokazaHa BO3MOXHOCTh M3BJICUEHHSI YHEPTUU U3 BaKyyMa C HCIOIb30BaHHEM MOJAEIH MIEeKTpUYec-
KOTO reHeparopa Ha ocHoBe dddekra Kasumupa ¢ BpamarommumMucss OTHOCUTENIBHO JIPYT pyTra pa3/ielICHHBIMU
3epkajaMu. [10CKONIbKY, COMIACHO CYIIECTBYIONIMM (PU3NYECKUM IPEICTABICHHUSIM, OJHOCTOPOHHEE U3BJICUCHUE
SHEPruM M3 BaKyyMa HEBO3MOXHO, 33/]a4a COCTOUT B AKCIIEPUMEHTAILHOM OOHApPYKEHHU TAHTCHIIMAJIBHBIX CHII
B 3 dexre Kazumupa npu OTHOCUTEIEHOM BpAIICHUH 3€PKall, 3aMEAIIIOIINX 3TO BPAICHHUE.

KuoueBble cioBa: sdpdext Kazumupa, sHeprusi Bakyyma, Bpallalonnecs 3epKkaia, TaHeHIINAIbHbIE CHIIBI.
KoHpaukT HHTEpecoB. ABTOPHI 3asBJISIOT 00 OTCYTCTBHUH KOH(IMKTA HHTEPECOB.

Jos uutupoBanus. Kypaes, A. A. IIpeoOpa3oBanue 3HEpruy BaKyyMa C TIOMOIIBIO T€HEpPaTopa Ha OCHOBE 3(-
¢dexra Kasumupa / A. A. Kypaes, B. B. Marseenko // Hoknaast BI'YUP. 2024. T. 22, Ne 4. C. 100-104. http:/
dx.doi.org/10.35596/1729-7648-2024-22-4-100-104.
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Introduction

Vacuum is a state of quantum fields (bosons: electromagnetic photons, fermions: electron-positron
“Dirac sea”) with the lowest energy density [1-3] and this lowest energy density does not equal zero
in accordance with modern physical concepts. Indeed [2, 3], the spectrum of possible particle states,
taking into account the Heisenberg uncertainty principle, is defined as

En=hm(n+y2),n=o, L2, .., (1)

where E, are the permissible energy values 7 (the reduced Planck constant); o = 2nf; f— the particle
frequency.
The lowest energy state (“zero energy’’) corresponds to n = 0, and it gives the final energy value

_1
E,= V) ho. ©)

If a certain volume V in a vacuum is limited by the walls, then the zero-point energy in it depends
on the size and shape of the volume boundaries [2, 3] due to the admissible ® set depends on them
and corresponding them virtual particles. And as a result of above, then changing the size and shape
of the walls drives to ones does the work and certain the forces act on the walls [2, 3]. One example
of such forces is the attraction force between two parallel conducting mirrors in Casimir’s effect, pre-
dicted by Heinrich Casimir in 1948. The formula [4] presents this attractive force

chn®

2404

where F.. is the attraction force of the mirrors directed normally to their surfaces; c is the speed of light
in a vacuum; S is the area of the mirrors; d is the distance between the mirrors.

Formula (3) was confirmed experimentally with high accuracy, and in 2011 the dynamic Casimir’s
effect was discovered: when vibrating one of the two mirrors generated electromagnetic radiation [4].

Casimir’s force phenomenon opens up the application possibility of vacuum energy in creating
the new engine design. One can be the following: a sector-separation mirror (equal sectors with spraying
and voids) is sprayed onto a piezocrystal plate. The same mirror is mounted on a rotating disk under-
neath the first mirror. When the disk rotation frequency and the piezocrystal resonant frequency equals,
elastic vibrations are excited in upper disk and is generated piezoelectricity due to periodically appea-
ring Casimir’ forces. This scheme is practice one, but difficult to analyze and calculate. Therefore one
considers an analog design circuit in which the piezoelectric crystal is replaced by a mechanical oscil-
lating design with an induction coil.

3)

c

The scheme of oscillator design analog

The oscillator construction scheme presents Fig. 1, a (cross section), where: 1 — the top mirror;
2 — the lower mirror is driven by motor 3; 4 — the elastic spring; 5 — the axial pin with locking device 6;
7 — the induction coil is excited by the axial magnet vibrations 8§ mounted on axis 5; 9 — the oscillator
housing. Mirror 1, spring 4, axial pin 5 and magnets 8 attached to it represent a mechanical one-dimen-
sional (only in the axis direction) oscillatory system, the losses in which are caused by braking magnet
movement 8§ by the induced magnetic fields in coil 7. Mirror 2, fixed in the axial direction, is driven into
rotation by motor 3. Thus, the movement direction of mirrors 1 and 2 are mutually orthogonal (without
related). The sector-cut mirror structures are identical and are presented on Fig. 1, b. When rotating mir-
ror 2, the complete alignment moments of the mirror surfaces and zero alignment are repeated.

The modeled oscillator

To describe one-dimensional mechanical vibrations in the oscillator, one takes the direction of the vib-
ration axis X from mirror 1 to the mirror 2 (downwards — according to the drawing). Due to it the system
oscillates 1-4-5-8 (Fig. 1, a) in accordance with [5] is described by the following equation:

d*x
dr*

where m is the mass of the oscillatory system; f3 is loss coefficient in the exciting induction system 7—8;
k is spring stiffness coefficient; F(¢) is variable Casimir’s force.

m +B6;—)t(+kX=FC(t), 4)
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Fig. 1. Construction scheme of the oscillator

Dividing both sides of (4) by m, one obtains the standard vibration equation

2 F (t
di(+ad—X+oo(2)X: C(), 5
dt dt m

where o = B is the damping coefficient; m, =,[— is the eigen system frequency.
m m

. . . . X . .
Next, one introduces dimensionless variables and parameters: y=—, d is the distance between

the mirrors in the neutral relative position of the split mirrors, i. e. when the mirror overlap area

is zero (in (3) S=10), 6 =wyt, p=—/ o is the rotation frequency of the lower mirror, a = & . Then,
coo ®
taking into account (3), one obtains the final dimensionless vibration equation of the system:
d*y dy A
—ta——+y= F,(p9), (6)
dez de (1 _ y)4 n ( )

2 —
where 4=——2—; F, (p0)= 2(759_ ) 2
2404 wym i G2 ee[nn+g,(n+1)n].
I
The initial conditions for (6) have the form
dy

0)=0, —(0)=0. 7
¥(0)=0, L (o) )

In accordance with [5, 6], the energy obtained in the oscillatory system load for one period given

notation is expressed as: AFE = oamdzoagl I= I [ b ] d0. Accordingly, obtained the power P is cal-
culated as do

=2 3
omd” o I3
2n

P= ®)

AE
T,
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The calculation data

The calculation carries out for four oscillator cases:

1)4=0,112; a=0,35; p=0,4; [ =0,243;

2)A=0,112; a.=0,65; p=0,3; /=0,09;

3)A=0,112; a=0,1; p=0,5; I =0,154;

4)A4=0,112; a=0,35; p=0,5; I =0,059.

The plots for the first three options are shown in Fig. 2. In all cases can see the dependences y(p0),
the oscillation modes are stable.
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Fig. 2. Dependence plots y(p0)

Let us turn to the calculation of the powers extracted from the vacuum in presented the three cases.
To do this, one uses formula (8), and for given 4, @, / remain free to choose a combination of parame-
ters: S,,, m, d, ®,. If one takes into account the original design of the piezoelectric crystal oscillator [7, 8],
then the permissible values f; (@, =27nf,) canreach 10°+5 - 10*s™! (ultrasonic range). So, the possible
options for parameters are presented in Tab. 1.

Table 1. Generator parameters

Parameter S, m? m, kg d, m fo, Hz P,W
1.1 0,53 0,100 10°¢ 100 3,36 - 1077
1.2 0,10 0,100 0,7-10° 105 1,9 - 107
1.3 0,01 0,010 0,7-10° 105 1,9 10
1.4 0,01 0,019 1077 104 6,38 -10*
2.1 0,53 0,100 10°° 100 2,31-107
2.2 0,10 0,100 0,7-10° 105 1,31-107
2.3 0,01 0,010 0,7-10° 105 1,31-1077
2.4 0,01 0,019 1077 10* 44108
3.1 0,53 0,100 10°¢ 100 6,1-10%
3.2 0,10 0,100 0,7-10° 105 3,45-10°8
33 0,01 0,010 0,7-10° 105 3.45-107°
34 0,01 0,019 1077 10* 1,16 - 10*

The resulting values P are quite noticeable and measurable. However, if one adheres to modern
physical views, unilateral energy extraction from vacuum is impossible [3]. This energy must come
from outside. In the device considered, such a source can only be the energy required to rotate the lower
mirror 2 relative to mirror 1 in a vacuum. In other words, in a vacuum, one can arise only braking forces
tangential to the surface of the mirrors.

There is no information about such forces. Therefore, the data presented the article pose a very
relevant task for experimental research: to detect and study the tangential forces that arise during pa-
rallel mirror displacement in a vacuum. These studies can be carried out both on special installations
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and in the circuit of oscillator proposed the article to measure the power of motor 3 necessary to ensure
the rotation of mirror 2.

Conclusion

Thus, the article substantiates the formulating an actual experimental problem for detecting
and studying tangential forces arising in a vacuum with a parallel mirror shift due to Casimir’s effect.
If these forces are not discovered, the possibility of direct using vacuum energy opens up, which is de-

nied at the present time.
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