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ABSTRACT

The geometric concept of matter defines the fundaahestructure of the
elementary material particle as a rotating-vibiatgphere. All the essential
properties of matter, such as energy content, @t and relativistic
effects, are comprised in the new concept. In tsjpect, gravitational
interaction between two elementary particles wik lzalculated, and
compatibility with Einstein's Special Theory of BR&lity will be
demonstrated.
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1. Hypothesis

We are going to hypothesize a single elementargmadtparticle creation. In
order to do that, we shall define the required wimk a particle creation,
which is equivalent to the energy contained in raticle.

W=F@=mc=E, (1)
Artificial constructs, the concepts of mass andcdorhave the common
geometric origin, acceleration. Therefore we shatluce equation (1) to a

pure geometric form ald =c? , ignoring relativistic effects, since the
geometric construct [5] does not comprise mass, @ng the size of a
hypothesized patrticle at rest. We shall discusstimsequences of relativistic

effects later in chapter 3. It is convenient totevia reduced equation in the

C2

following form: a= ?a 2)
Equation (2) definitely tells us that geometric eriging structure is a
particular form of acceleration, in our case, dpetal acceleration. For that

reason, we shall write equation (2) using suitaloi&ations
2
c” .
a, =-K—r 3)
r
Coefficient K is temporarily introduced because it represents rdtio
between centripetal acceleration of point motia@ngla circle, and centripetal
acceleration of point motion along a sphere (sespten 4). For reasons of
simplicity, we shall exclude the coefficieit in further analysis, as it can be
easily recalled if needed.

Now we shall summarize our hypothesis as follows:

a) The pure geometric construct defined by equdBdis what represents the
elementary material particle. From now on, Weallsuse symbola,,
as a substitute foa, . (index m symbolizes matter)

b) On the basis of the equation (3) , we shall@sstinat the shape of the
material particle is a sphere with radiggs. (see chapter 4)

c¢) Equation (3) also tells us that velocity asstecido circular motion is the
speed of light meaning, the property of free space is part ef th

geometric construct.
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Equation (3) now has the form a, = —C—Fm 4)
rm

These hypotheses are the basis of our thebmg, Geometric Concept of
Matter .

On the following pages, we shall use this new geaomeoncept of matter to
calculate gravitational interaction. Then we shellow one compatibility
example, the relation to Einstein's Special Thadrigelativity.

2. Interaction

The existence of gravitational interaction can lga&ie verified in an
experiment and it undoubtedly proves to us tha $gace is capable of some
sort of communication (transfer of informatieninteraction) that makes the
aforementioned interaction possible.

Whether it is a property of free space or some agiofinedium or substance”,
whether it is called "curved space” or "action atigtance”, communication
undoubtedly exists!

Such an experiment involves distance and intenactidiich means that three-
dimensional Euclidean space with an embedded Gamtesordinate system
with a reference frame in its origin, and the nwotiof acceleration, are
minimum and sufficient requirements to define thggical and mathematical
environment for our theory.

Further, we shall consider the energy content ofrotating-vibrating sphere
to be invariant in time. Proportionally, its siz®t is represented by radigs

is invariant too. Therefore, the embedded centipatceleration and its flow
through the sphere's surface must be invariantetis We can write all that in
the following form:

Doy = Ay 47T, (5)
where @ is the flow of centripetal acceleratios, associated with the
material particle, through the surface of the spheth radiusr,, .

It is evident that any scientific experiment thavdlves gravitation tells us
that interaction on distance exists through any iomd including a
nonmaterial medium, or free space if you prefevingj it an all pervading
quality.
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Consequently, the all pervading feature enable® aefine ®, as the flow
of centripetal acceleratiorm; at any distanced from the centre of the
material sphere — the elementary particle. Thedawonservation of energy
enables us to write
©,. =a 4mrl=a,4md* =P, (6)
2
Now it is easy to calculate acceleration at a dista a, = am% @)

We can also write equation (7) in the followingrfor a, = —c* ;—";a (8)

It is possible to perform a virtual or real physieaperiment (see chapter 5)
that will show us thata; has the same magnitude and direction as

gravitational acceleration as we know it, provirtatt the hypothesized
geometrical construct correctly describes the elearg material particle and
its properties, according to observation. In congmar with the classic
formula for gravitational acceleration

a, =-ed_m;a )

it can easily be seen that there is no conceptasisnand Newtonian constant
of gravitation [2][3] in the new equation (8).

3. Relation to Einstein's Special Theory of Reityt

Here is one example of compatibility between the geometric concept of
matter and existing physics. Einstein's "SR" statest the mass of an
observed object appears differently to an obsem@&ring with respect to it,
than to a stationary one. To be exact, this meaausthe stationary observer
seeing no movement with respect to the observedcbbjmeasures”

E, =mc® [1], while at the same time the moving one "meesUE = ymc®,

where y=; . For further analysis, it is convenient to wihis in
J1-v?/c?
the following form M=ym (10)
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In the new concept of matter, we measure its giyantt by its mass or
energy content but by the size of the correspondpttere or, precisely, its
radiusr,,. Therefore, if compatibility to "SR" is to be mete must obtain the

equation (10) in the following form
Ry =V 11

Now we shall analyze the dimensions of our matgréticle for O<v<c
relative to the observer. According to "SR", duettie Lorentz contraction,
our sphere will become an ellipsoid or more prdgise spheroid, which
means thatr,, will appear changed, a good start toward compyibwith
Einstein’'s "SR" !

As the radius of curvature is not constant for lzespid, we must calculate the
particular one that has the same direction as dlaive speed between the
observer and the material particle in order to nteetrequirements of "SR".
We can conclude then, that the maximum radius ofature is of interest to
us. The following formula is needed to calculate tadius of curvatureR

for any function
3/2

12 12
R=CHYT) (12)
| X y"=y'x"|

The maximum radius of curvature for the spheroillip@) can now be
2
calculated. The result is as follows Riax :aT (13)

where the semi-major axis length of ellipse is equal tor,, , and the semi-
minor axis lengthb is equal to the contracted length of, which is
r'me =m/Y, and the maximum radius of curvaturg,,, then becomesR,, ,
the observed one.

Finally, we can calculate the particular radiusspheroid R,, which is seen

by an observer in the direction of relative motiorour material particle:

a?  r?
=2 - Tm —p 14

The result is equivalent to equation (11), exaettyy we wanted, showing
compatibility with Einstein's Special Theory of Riity.
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4. Centripetal Acceleration

In this chapter, we shall calculate the magnitudeeatripetal acceleration as
a second time-derivative of the function that diées point motion along a

sphere in parameterized form.

The points on the static sphere with radiusan be parameterized as follows:

r, =rsingcosg
r, =rsingsing
r, =rcosf

Our sphere is not static but is rotating at angsgered @  whose components
are:

Now we can write parameterized equations for th@adyc sphere as
functions of time, and set =1 for reasons of simplicity.

r(t) =sin(w;t) cosut)

ry(t) = sin(wt) sin(at)

r,(t) = cos@t)

In order to calculate centripetal accelerat@nwe must find a second time

derivative of all the three components, and them sy the corresponding
vectors:

a, =[F2(0) +FZ(1) +F2(1)



Second time-derivatives are as follows :

a, =¥, (t) = —(af + &) sin(wyt) cost) — 2w, w, cost) sin(wt)
a, =, (t) = ~(af +ab) sin(et) sin(@t) + 2w, cost) coseat)
a, =F,(t) = —af cos@t)

The sum of the squared values is
2 _ A2 2 2 2 2 2 2 4
a; =a; ta, +a;, = (v + W) + wiw; - wz)cosz (yt)

To simplify the equations, we shall set  w, =kw, (15)
and then calculate the mean value

a, =w?\1+3k? +k*/2 (16)

2
: . c
To get equation (3) in scalar fora, = K— , we must express the angular
r

speed with associated velocity. For that, firsigtiderivatives are needed:

Vv, =1, (t) = w, cost) cosut) — w, sin(w,t) sin(at)
v, =T, (t) = w, cos@it) sin(wt) + w, sin(wyt) cost)
Vv, =T,(t) = —w, sin(w;t)

The sum of the squared values is
2 _\,2 2 2 _ P2
V2 =VE+VE V2 = o + o sin®(wrt)

Substituting w, with kw, and then calculating the mean value we get:

V=w1+k?/2 (17)



After recalling the previously omitted radius ofrapherer , using equations
(16) and (17), we can calculate the formula fortigeetal acceleration along
the sphere in the required form as follows:

C

52 2 4
V2 [1+3K% +k*/2 (18)
.

1+ k2 +k*/4
—2

Let us write equation (18) in the following form a, =Y K and analyze
r

2 4
the coefficient K = w as a function ofk to see what the
1+k?+k*/4

range of variable K and the corresponding magnitude of centripetal
accelerationa, are.
We can simplify coefficientK by analyzing the square of the functiéh
and substitutek® with x , so that we have
1+3x+x%/2
1+ x+x%/4
We have to find the first and second derivativduoiction f(x) to find its
maximum or minimum points:
d

—f(x)=—1x2+1x+2 and —Zf(x):—1x+1
dx 4 2 dx 2 2

f(x)=K?= (19)

Equating the first derivative with zero gives ugyamne real root ak =2 and
the second derivative is negative, meaning that the function's maximum
point.

Now we can find the values oK as follows:

a) w#z0, =0, k=0, K=1 - minimum value oK
b) w=2w, , k=2 , K=,7/3=153 - maximum value ofK
) w20 , w - , K-+2=141  -hypothetical value



2
- . v
Note that the minimum value represents the famfilamula for a,, =—

r

along a circle, which is true fotw, =0 .

At the end of this chapter, we can conclude thatftrmula for centripetal
2

: ve o
acceleration along a sphera, =K— is similar to the formula for
r

2

. . Y - .

acceleration along a circle,, =— except for coefficienK , which has the
r

value of 1<K <,7/3 .

2
For v=c we obtain the equation (3)a, =K < .
r

The range and specific value of coefficieit are not critical for this work
and we shall not analyze and discuss the implicatiere.

5. Virtual experiment

Here we shall make a virtual experiment in whichuiational interaction
will be "measured" between the two elementary plagi The "measured”
value will be used to determing, of the observed particle in order to

calculate the magnitude of gravitational acceleratusing the alternative
r : :

formula (8) a, =cz—m2 derived from the geometric concept of matter. Then
d

we shall calculate the magnitude of gravitatior@lederation using Newton's

classic formula (9)a, = G% and compare results. (Please note that we

expectay =a,)

Instead of performing actual measurement, we siaédulate the gravitational
attraction using the classical Newton equation tldlt give us the same
results as a real experiment.



Let us assume two electrons with an arbitrary degtabetween them set at
d =1x107°m . The mass of an electron i, = 9.109382x107'kg.

Because classical equations involve the conceptmats, we shall use
equation (1) to define the relation between thesital concept of mass and
the new geometric concept of matter.

Now we shall write equation (1) with updated natas as follows:

W=Fr,, =mc®=E, (20)

We have changed the notation of foreeto F,, to remind us that it is the

force that contributed in the creation of the firsterial particle-electron. For
now, its value is unknown, but it will soon be reiesl.

Using equation (8) we can calculate

r
Fip = myay =m,c*—5 (21)
: _F,d?
From equation (21) follows g =—— (22)
m,C
2
and from (20) we have Fra = e (23)
M
4
Substitutingr,,, in (23) with (22) we get Fo= n;méi (24)
12

Calculating the numerical values for the equati(®®) and (23) using the
stated set-up conditions; the mass of an electram, i= 9.109382x10 kg ,

the distance between two electrods=1x103m, ¢=2997924x10®ms™
G =6.67428<10* Nm?kg~ , we get the following values:

F, =F, =553837x10®N  ['measured" value]
rg =6.76475¢10™°m [equation (22)]
F., =121026x10*N [equation (23) or (24)]
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Finally, we can use the estimated value fgr to calculate and compare

results between Newton's formula (9) and our new (8), which was the
initial purpose of this virtual experiment.

Newton (9) a=a,=G % =6.07985x10**ms 2

Our alternative (8) a=ay =c® ;—”‘21 =6.07985x10**ms 2

We can conclude that the results are identicalréfbee, this is the proof that
the hypothesized geometric structure's embeddeulimetal acceleration has
the same magnitude as gravitational acceleration.

Before proceeding to further analysis of the ol#dimesults, let us briefly
repeat the numerical procedure, this time with comambers like:

d=Im , m =m, =1kg .
The new results will be as follows:

F, =F,=6.67428<10""N
r, =7.42614x10%m
F,=121026x10"N

Newton (9) a=a,= Gﬂ2 =6.67428<10 ' ms?
d

Our alternative (8) a=a, =c’ r—mzl =6.67428<10 ' ms?
d

The entire "experiment" can also be made analfyiclading to the same
results and conclusions.

A closer look at the previous results reveals theny intuitive and natural

characteristics. It is perfectly logical that aglar particle, that is, a larger
sphere and, respectively, represents a larger mass in thesicksconcept

and that also implies stronger gravitational int&oa.
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F,,=1.21026x10**N force that assisted in the hypothetical creatibour

material particle remains constant and looks vetynal indeed, because it is
very obvious that its value is identical to the Malown Planck force, a

member of Planck units, part of the system of r@tunits often referred to

by physicists as "God's units".

Perhaps now it is a good time to explain the negatign in equation (3). It is
very important to recognize cause-effect, acti@aetien principles regarding
causal forceF,, assisting in hypothesized particle creation, apgosing

complementary "gravitational force" as a correspogidreaction. In that
respect, the opposing pair of forces justifies gatige sign in equation (3).

Furthermore, please note that the new definitiogravitation is compatible
with nuclear forces (strong interaction) since,am ideal case, maximum
forces in the order of Planck force are possiutg at close distances, vectors
representing the flow of centripetal acceleratian oo longer be considered
parallel, thus, forces no longer obey the inverpease law.

Therefore, at very close distances, attractiveeormgeaken and can drop even
to zero at hypothetical zero distance, thus reseglguarks inside protons
and neutrons. Unification of strong force with gtatron looks like a very
promising prospect for this new theory.

At the end of this chapter, | would also like tortien that the new geometric
concept of matter makes the definition of energy \smple, since it can be
"measured" by the radius of the material spheragudiemeteras unit, with

the conversion factalm=1.21027x10*J .
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Conclusion

Although the new geometric concept of matter deaith gravitational
interaction, description of the source of gravitatis its primary objective. It
is well known that energy contained in mass is sharce of gravitation.
However, the question is, what do we know about ftiven of involved
energy? The new theory presented in this papersgigesome "geometric”
insights abut the answer to that question, mearangptating sphere is a
dynamic geometric form assigned to every energketaihat represents the
elementary material particle. This should presem hew intuitive facts in
physics. First, exactly defined spatial dimensiatension is assigned to any
elementary material particle, thus eliminating silagties associated with the
point particle approach. Second, gravity and edecaignetism share the same
fundamental physical constant, a first step towardfying those two
phenomena. In addition, please note that the n@mgtic concept describes
gravitation correctly without Newton's constangoditationG .

Furthermore, from the defined geometric constriids easy to calculate the
associated frequencyf,, and wavelength/ , .

c
2mr,

Prince Louis de Broglie mentioned the "meta lawNafture" in his Nobel
Prize awarded work [4], as the "cause of periodienmmenon associated to
each portion of energy with the proper mass. That was the doctoral thesis
of his exceptional work. By supposing that thisigaic phenomenon must
not necessarily occur in the interior of an enepggket, de Broglie moved
away from the metaphysical law of Nature, becahseperiodic phenomenon
according to metaphysics should be associatedthdtimaterial particle itself,
not its kinetic energy exclusively, as his theognduded! It is not the
particle's kinetic energy that represents its essem that respect, the new
concept of matter regards the periodic phenomenprfreguency and
wavelength in the form of a rotational wave, notles particle's property but
as a material particle itself, regardless of itsekic energy. Ultimately, that
rotational wave's related centripetal acceleratgoulirectly manifested and,
therefore, detectable as gravitational interacisnve know it. These facts are
opening up legitimate questions regarding the vadue origin of the
“metaphysical law of Nature” [6][7].

m

= A,=2mr,
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