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Abstract: Along course of experimental investigations ofeavmon-gauge force used for the traction of a pyp® space
thruster placed on board an hemispherical shipemiewed and discussed. The physical nature ohéve force is explained
by the theory of byuon, a non-gauge theory of drention of the physical space and the world afmate particles from
some unobservable objects called “byuons”. Thend&fn of these objects contains a new fundamergator constant, the
cosmological vector potentialgAwhich direction defines a marginal global anispir of the physical space. The experimental
results show a remarkable dependence of the far¢keoperiod of the year and even on the time efdty, the details of such
dependence suggesting astronomical coordinateseovector A which are consistent with previous estimates geicing
their uncertainty: in the second equatorial coaatiis system, the right ascensigrB16°+5° and the declinatiod=36°+10°
are obtained. The level of the traction force dyitime experimental period turns out to be in thyea2.5 mN to 51 mN, while
the best figure for the power to thrust ratio asiveel from previous experiments is 330 W/N, suggesbf its potential

competitiveness with state of the art electric pision thrusters.
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1. Introduction

It's known to specialists working in the space isily that
the realization of space vehicles to fly to distatatrs using
the jet principle of motion is technically impodsipat least
because it would require huge amount of fuels. Bilxng
to the nearest planet Mars, using common techrésalurces
of modern cosmonautics, is an extremely difficalék for
humanity [1]. Therefore during the last 35 yearsaathor of
this article (YAB) developed fundamental physicomder to
solve this problem. As a result, these studies gpdle road
to a new source of energy within the frameworkhaf theory
of byuons [2—4], i.e. a non-gauge theory of therfation of
the physical space and the world of ultimate plsidrom
unobservable objects called byuons.

The theory predicts the possibility to affect theqess of
formation of a fraction of the mass of ultimatetfmdes using
the potentials of physical fields, after which enercan be
extracted on the basis of the usual Einstein's titarg = mé,
thus opening up a practically infinite source afaal energy

that can be used for the exploration of the sojatesn and
the flight to the stars.

Since 1987 a large set of experimental researctes w
carried out at the best experimental bases of tR8RJand
Russia, and since 2012 in Italy. The first invediigns were
carried out at the experimental installations usintprsion
balance, located in high-current magnets with &eteh the
order of (10-15) T [5-7]. With a body weight of abh@0 g, a
force was detected at the level of (0.7 - 0.8) rrther
investigation of the new force of nature were eatrout
using gravimeters "Sodin" manufactured in Canada &];
using the study of the changes in the rate of desfay
radioactive elements [2—4,9-12]; plasma devicesl{]3

The existence of a new force of nature is suffitjen

established and confirmed by numerous astrophysical

observations such as the motion of pulsars [15,1168,
motion of the Sun [2,3], our star representing tun space
object carrying us under the action of the newdastnature
to the constellation of Hercules, on the road cgdly
reversing the polarity of its magnetic field againder the
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effect of the new force of nature, the explanatafnthe
nature of dark energy [17], the repulsion betweesters of
galaxies [17], asf.

The earlier results of the investigations on thacpcal
implementation of the new force to generate eneagy
thrust for spacecrafts were show in [18]: a tractforce
around 0.1 N was detected.

Further results of the experimental investigatidntiee
traction force carried out in November, 2012 anduday to
September, 2013, are shown and discussed in [1920], a
project is presented to create in Mars’ orbit atgutive
stations belt designed to reduce the asteroid Hatathe
Earth, based on an interplanetary spacecraft usiaghew
concept thruster onboard.

This article is meant to discuss investigationofeing the
ones described in [18-20]; its specific aims arartalyze the
properties of the new traction force, to discuss itiethods
for its further increase and to assess its valua &sction
force for spacecrafts.

The paper is organized as follows: Section 2 desesrthe
basic physical theory from which the new force afume
arises, as well as the principle of universal ptsipa. In
Section 3, the experimental set-up and methodstHer
measurement of the new traction force are showeletion
4, the original results obtained during the lastglaun of
experiments are shown and discussed, along wittrigmal
method designed to further increase the force. Triaén
conclusions and perspectives are presented inoBewti

2. Usual Forces, the New Force and the
Principle of Universal Propulsion
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wide range of scales, from that typical of the weak
interaction (13° m) up to the size of our Galaxy €fam)
and possibly even farther.

An analysis of a large run of experiments with stro
magnets and torsion or piezoresonance balanceigdamut
throughout many years (1987-19949 [1-3, 5,6], shbtinat
the new force has a non-linear and non-local charsnd
can be represented as a complex series (sum) rims tef
changes in the summary potential. Ahe first term of such
series is represented in Eq. (1):

F=2NmcA\°AA[A(AA)/AX] 1)

where N is the number of stable particles (elestr@notons,
and neutrons) in the test bodfA; is the difference in
changes of the summary potentigl # the location points of

a test body and sensor elemeX()A;)/Ax is the gradient in
space of the difference potentidlay; x is the general spatial
coordinate £ix can be the length of an arc of a circle, or the
characteristic size of the test body, accordinght specific
experiments); 2pe’=33 eV; A,=10° (Tm)* is the first
coefficient of the series [1-3].

The detailed investigation of the new force witk #id of
gravimeters one of which had an attached magneanas
amplifier of the new force [2—-4,8], using the studify the
changes in the rate of decay of radioactive elesnght4,9—
12] and of three different plasma devices at diffier
experimental sites in different Institutes [13,Bhpwed that
the new force rejects the substance out of theonegiith
weakened summary potentiak Aalong the generatrix of a
cone with an opening of 10@round the cosmological vector
potential A, having the coordinates of right ascension
0=293+10° and declination3=36°+10° in the second
equatorial coordinate system. The investigation tbé

Up to now it was assumed that only four interaciongjrection of arrival of cosmic ray (CR) particle@5[26]
between objects in nature exist: the electromagnethowed to refine the previous estimate=300°+10°,

interaction, determining almost 98% the structuffe at
substances, the gravitational interaction, the wshlkf all
and determining the motion of massive bodies, tineng
interaction underlying the stability of all atomiguclei,
without which they would be destroyed by the actimin
Coulomb forces between protons, and the weak ictiera
underlying the decay of many unstable elementartigbes
such as neutrons.

An essential distinction of the byuon theory fromodarn
models in the classical [21] and quantum field then[22]
and the new force from other forces of nature e the
potentials of physical fields (gravitational, elechagnetic,
asf.) become, in the theory of byuons, exactly Higa
measurable values using the measurements of mew. fo

According to the theory, a fraction of the masséamy
elementary particle, up to 33 eV, is proportional the
modulus of a vectorial quantity sAthat “summarizes” the
potentials of all known fields and hence will bell@a
summary potentialA; cannot be larger in modulus thag, A

8=36°+10° because the CR give the information alibat
vector A, at the scale of our Universe in the event that of
ultrahigh energy CR.

The new force can be harnessed to implement a new
principle of universal propulsion to move any objet any
medium, based upon the role of the physical spacama
environmenisupportingthe motion of an object; the physical
space is to be meant as a quantum medium filled thibt”
and “cold” dark matter [1-3, 16] in the framework e
theory of byuon. Therefore, it is possible to figwut some
new universal class of thrusters able to move ajgad in
any environment, e.g. under the water, on the watef
through the air, as well as in the cosmic spaceatree it will
exchange momentum neither with any ordinary sulestan
nor with any substance ejected from the objectfitsech as
exhaust gases or ionized particles, rather withpimesical
space that in the theory of byuon is not just some
mathematical fiction: it's a physical object whidensity of
matter without ordinary substance is around®’1@/cn?

new fundamental vectorial constant appearing in thecold” dark matter). Close to any usual materiatites, the

definition of non-interacting byuoriSA 0 = 1.910° Th.
Therefore the new interaction has anisotropic pitg®in a

density of matter is much larger (“warm” dark mgtte
Any material body can only decrease the summary
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potential A by means of the wholse of its physical
potentials [1-3]: in the physical spacesart of "potential
hole" arises with a reduced modutd As that will be
indicated as thanformation object(lO) of the given body in
the physical space. The reality of the IGhe physical space
was investigated for the first time lgean of experiments
with a physical pendulum, earliglescribe in [17]; in the
course of 600 experiments, the néwce was detected and
its intensity acting upon the pendulungac with mass 28 g
was 1.810° N to 4.610° N; moreover,jt was established
that the 10 of the same body could aiis& time not longer
than 0.3 s and vanished after not more than

3. Experimental Set-Up and Method of
I nvestigation

The experimental set-up and theethod of investigation
of the traction force generated bysiaple thruster on board
an hemispherical ship were describeddtai in [19]. In this
article we recall only its basic features.

Fig. 1. Schematic view of the new thruster. Electromotor (i.e. a ste
motor); 2 — off-center iron load; 3 +otational trajectory of the loac
periodically resting along or near the vertical; Rrevolution radius, not
less than 5 cm; F — expected vector ofian of the new force, producil
cyclic impulses just before each stop of the laguhosite to the direction «
motion of the load itself.

Fig. 1 shows the basic elements of fhietotype thruster,
including a programmable electmetor a simple
mechanical device nested into thmtor’s shaft and in turn
carrying an off-center cylinder-shapen load performing
revolutions on a vertical planerthogone to the motor’s
shaft at a distance not less than 5 ftom it. The motor
allowed to regulate the load’s revolutigeriod, its cyclic
stop in the same position, as well asltad’s rest time in the
stop position.

Although few experiments weggerforme with off-center
loads having different masses (526 g, §3hd 2051 g) [19],
in the following only the experimenfgerforme« with a load
with mass equal to 526 g, includisgpport and bolts, will
be described. The longitudinal axis lofc revolution was
fixed at a distance of about 8.1 cm frahe motor’s shaft.
The period of load revolution was equal 0.22 s and the
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residence time in the stquositior was 0.12 s in the period
February 6, 2013 to June 2013 Later on ad till February
28, 2014, both the period twfac revolution and the residence
time in the stop position wefixed to 0.3 s.

Since the maximum actioof the new force arises in few
tenths of degrees (1B0) before the stop position with
direction tangent to thdéoad’s motion trajectory [18], the
horizontal component of thienpulsive force expected to be
received with the loadtoppin¢ in the lowest position will be
significantly lower than itebsolut: value.

A servo-motor modeDSM5.32 with nominal torque equal
to 2.4 Nm able to performevolutior cycles with periods not
smaller than 0.22 s was used.

The ship model fomvestigatiol of traction force consists
of an hemispherical bodgnade¢ in polycarbonate, with the
inner diameter of the sphemrqual to 0.9 m, two rigidly
connected steel decks to tlhwpper of which is fixed the
programmable motor, aautonomou power supply system
based on a 12 V, 30Ah battery connected with a
transformer/inverter to poweahe motor with 230 V current,
supplemented with a smalleapacit' 24 V battery to power
the encoder. The total masgs about 120 kg. The ship
model was placed in a watpool having an inner diameter
equal to 3.66 m and a depibtweel 0.7 m and 0.9 m.

Fig. 2 shows that thiactior force is measured by means
of a simple set-up including\eery thin cotton thread fixed to
the ship model, on one sidanc to a set of known weights,
on the other side; the smallegtigh' unit has been 0.32 g to
1.0 g; the actual tractioforce for any set of the off-center
load revolution parameters omprised between a lower
value (weight rising during deas 10 s) and an upper value
(weight falling during at leastC s). Each measurement of the
traction is repeated at ledste times, until at least 80% of
the measurements fall in treame interval; moreover, any
measurement started 10 s aftestor’s switch-on to allow for
inertia and initial conditionseffect: to become negligible.
The resulting traction forcés corrected for the observed
angle between the thread athd horizontal plane (Fig. 2), as
well as to account for theiction force [19].

<

Fig. 2. Basic scheme of the model hemispherical ship with traction
generated by the new force: lThemispherice housing; 2 — steel deck; 3 —
programmable motor; 4 — rotatingpad; 5 — power supply system with
battery; 6 — additional load (e.gsand) 7 — water; 8 — water surface. The
traction force measurement methodcisc shown on the left.

The upper value of théractior force can be estimated
replacing the quantities ifEq. (1) with the appropriate
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numbers; given the mass (526 g) andteria (iron) of the
off-center load of revolution we havier the number of
stable particles: N80? and, accordin( to [2-4,16]:
AA;=ADA;), AAs=AJGos, "BV, cos’'=1C"° where c is
the speed of light, &x/At=0.02 m/sis the extinction
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velocity of the 10 Ax is thecharacteristi size of the body of
revolution, i.e. around 2 crm the performed experiments,
andAt is the extinction timef the 10, on the order of 1 s as
found in [19]. Substitutingnto Eq. (1), the upper limit of the
traction force can therefore lpstimate on the order of 1 N.
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Fig. 3. Traction force data series in the periéebruary 6", 2013 — February 28,2014. The uncertainties asseditodata points are represented as a light

grey shade.

4. Results and Discussion

Fig. 3 shows the series of traction force dataectdld in
the period February 6, 2013 to February 28, 201dguthe
2.4 Nm servanotor programmed with a revolution peri
and times of stop position pointed upwards. Thesddpnce
of the traction forcealue on time around the year is appar
Exactly on August 6, 2013, a sudden increase ofrtaion
force is observed, such new regime lasting tilldbet 17
2013. The peak force in such period is around NORAs
well, the strong dependence of thaction force on the load
revolution period is shown in [19]n the period January :
to February 1 2013, for example, the traction fdraease
four times while only halving the revolution ped, with as
much as 0.5 N with a period equal to 0.1

As a consequence, while the data values were
corrected because the general applicability of dhservec
trend of the force with the revolution period retjass of the
time of the year has not &e ascertained so far, some cau
is needed when comparing the numerical valuesefdite
along the time series shown in Fig.3, having chdnte
revolution period from 0.22 s during February 6Jtme 27
2013, to 0.3 s afterwards.

In any case, thetraction force appears on aver:
considerably smaller in the period February 6 tayést 6,
2013, than in the following six months.

During the earlier experimental course in Januam
February, 2013 [19]a sharp fall of the force, by about
times, occurred just around February 6, which vedated
to the tangential velocity of the Earth in its &@fory arount
the Sun. More precisely, in [19he new hypothesis wi

proposed, that the 10 extinction rate on the Eartstrongly
dependent upon the direction of motion of our planethe
physical space around the Sun (sannual seasonality
effect) with regards to the direction of the cwological
vector potential 4 Here, the same hypothesis is instrume
to explain the above mentioned different regimestrod
traction force in the two simonths periods before and af
August 6, 2013. By means of such hypothesis, thesssnen
of the coordinates of the vector, in the second equatorial
coordinate system can be further refine@=316°+5°,
5=36°£10°.

However, in the course of experiments during thar
2014 no such sharp changes of the force aroundu&ab6,
2014 arises.

This evidence can be explained by the strong instaluli
the module of A during 2013: it is known that the magne
poles of the Sun finished their reconstruction atbivlay 27,
2013, which may have contributed to the strong gbaof
the module of Aand,consequently, of the new force in 20
as well as can explain the absence of the same awemnd
February 6, 2014.

Moreover, the traction force was about zero arothe
vernal equinox (March 17 to 24, 2013) as well asuanal
equinox (September 18 #2, 2013) too. Around the wint
solstice (December 21, 2013) the force level wasd 1.7 g
while around the summer solstice (June 21, 2018)lsed
again.

As well, the force was practically null in the peis
October 17 to 30, 2013, and Decemb4, 2013 to January
17, 2014 (Fig.3).

The absence of the traction force around the wve
equinox and the autumnal equinox can be explaby very
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smooth changes of modulg Ay the potentials of gravitatic
fields from Sun and Earth.et’s note thatthis influence of
gravitation fields on traction force in the wintsulstice wa:
steeper than in vernal solstiggoint and the autumn
equinox point but smoother thain summer solstice
Therefore the traction force in the winter solsiji2&.12) was
on level (1.2 -1.7) g while in summer solstice (21.06) it v
almost null.

The “shadow zone” (i.ethe absence) of the traction foi
in the period October 17 ©ctober 30 was observdor the
first time inin the experiments with a system of two qui
resonators [4]lts physics is explained by the directionthe
vector potential of magnetic field of Sun’s dipaich is
practically parallel with vector Ain this time period an
consequently the changes of moduleakeminimal, as well
as the new force falls to nearly zero.

The “shadow zone” from December 24 filnuary 17 can be
explained by the influence of the sofgavitational potentic
because in this time our planet is flyirat a minimum
distance fronBun (January 4). The influenof all potentials
from natural sources (Sun, Earth, etcrpats a “stormy
ocean” of A changes and consequentlythe physical spa..

On the days October 15 and 16, 2013, the tractioce
was significant and hourly analyses were performaéth the
results shown in i 4 and Fig. 5, respective

The lowest values of the traction force were obsgrat
12°° on October 15 and at ¥2n October 16, while the pe.
values occurred practically at the same time oh days, i.e
around 0. By night, the force appeardo be greater than
during daylight hours. Although the statistics lisatly as ye
insufficient to draw any significant conclusionefle dat:
represent at least a clue with regards to the maifosome
common natural factors, i.e. regular or cyclic (ges of the
summary potential A at the suldaily time scale. This isst
will be the subject of further research.

Space flight require precisely known and stable values

the traction force during long time periods a consequence,

a method was designéml order to increase the traction fol
especially during the “shadow zones”, as well astabilize
its value in time. The use of permanent magnetevi@d the
basic idea that the vector potential of their maignfelds
could affect the IO extinction velocitgf a load containin
the magnets.

For these investigations two other identical alwum
loads were used, having diametet0 cm and heigt= 2 cm;
one of the two disks was equipped with 24 perma
magnets, each one having a diameter of 12 and a
strength around 3000 Gs. The magnets were stadké
equally spaced symmetric positions along the eate
circumference of the disk, resulting in a total mma$ 530 g
No attraction of the magnetized disk with surroumgg
objects was revealed. &hother load was equipped w
small iron disks in the same positions as the magneorder
to get the same mass.

Yuriy Alexeevich Bauroet al: Experimental Investigation of the Traction Fofor a New SpacThruster

The period of revolution was fixed at the valu®d s, the
residence time in the stop posit was equally 0.3 s, while
the time betweemronsecutive experiments was always
than 15 min in order to minimize any other effepon the
outcomes (i.e., the traction force) different frahe one
possibly due to the magnetizatic

The results of these experiments are shown in@a-b).

It's noteworthy that although the traction force
generally quite small during the study period (Deber 10,
2013 to February 26, 2014), the effect of magnets
generally positive and significant, except for d-period,
namely December 24, 2013 to wuary 17, 2014,
characterized by a particularly deep “shadow zofieg.
practically null force), when the growth of the derwith the
magnetization was very small, if a

Ih. . g

14 10

i »
12 11

Fig. 4. Traction force on October 15, 2013. 1, 2, ...,— hour of day; the
end points of the thick lines represent the vabfake traction force

.
13- 5 M

Fig. 5. Traction force on October 16, 2013. 1, 2, ...,— hour of day; the
end points of the thick lines repres¢he values of the traction for
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Fig. 6. The results of experimental investigations for badth and without magnets, in units of g-force (102 gf = 1 N): pairs of measurements dutinge
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5. Conclusions

In the opinion of the authors, thesult: of the described
experimental runs dissipate any doabbu the existence in
nature of a previously unknown interactitwat, in contrast to
the well-known ones, is not gaugevariant potentials of
physical fields are instrumental to #®plementatior such
potentials being considered as muvservabl quantities in
the standard physics.

The results of a long experimental r(frebruary 6, 2013
to February 28, 2014) of newhruste traction force
confirmed once again the existence afea force of nature
and the possibility to harness it for spélaghts [18—20].

The experiments showettie dependence of the level of
the traction force on the timef the year and even on the
hour of the day. The pedkvels of the traction force were
observed on average in tperioc August 6 to October 16,
2013. It is show that usinghagnetize loads in the thruster
allows to increase and to sometent to stabilize the traction
force.

The new concept thrusteis a unique space-tug not
requiring any fuel as well akaving a very small specific
power around 330 W/N [19].e. about 40 times smaller than
the best corresponding figurekelectric propulsion thrusters
used to move satellites argpacecrafi [27]; moreover, its
construction is a very simple.

The new thruster can based for any space flights,
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including the orbit raising for the Internationgle@e Station, [11]
as well as thruster onboard the interplanetary espraft
designed to prevent the asteroid hazard to thén [E201.

[12]
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