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ANALYSIS OF NEGATIVE FLOW OF GRAVITATIONAL WAVES

Y. MATSUKI, P.1. BIDYUK

Abstact. In this article, we made the mathematical explanation of the anti-
gravitational waves, by the inspiration that we got from the observed positron in
cosmic rays. Then, we analyzed the mathematical difference between positive and
negative flows of gravitational waves; and we calculated the spin of the negative
flow of gravitational waves, which is used to stabilize the movement of the waves.
In the mathematical formulas we found that positive and negative flows move in op-
posite directions from each other; therefore, if we see the spin (rotation) of the
waves from the planet that emits the waves, the positive flow rotates anti-clockwise,
while the negative flow rotates clockwise. We also investigated the possible origin
of gravitational waves, and concluded that the negative flow can occur when the
positive flow appears, leaving holes behind, in the gravitational field, which is trig-
gered by the movements of a large mass of the planet.

Keywords: Gravitational waves, antimatter, rectilinear coordinates, negative energy
flow, spin of gravitational waves.

INTRODUCTION

In our previous research [1], we calculated the energy density of gravitational
waves from Moon, assuming that it influences Earth’s global temperature. How-
ever, the result of the analysis showed that the energy density of Moon’s gravita-
tional waves toward Earth’s global temperature was negative in comparison with
that of Moon’s gravitational field.

After this result of the analysis, we held a question: Don’t gravitational
waves really exist? For answering to this question, we continued the research by
setting new tasks: (a) to compare the characteristic of gravitational waves with
that of electron and positron, where positron is the antimatter of electron, and (b)
to find the mechanism that creates negative flow (antimatter) of the gravitational
waves. Here, we set the task (b), because all the particles (waves) must have their
antimatters. So, we thought that the existence of antimatters is a prerequisite for
confirming the existence of gravitational waves.

In order to implement these two tasks, we took the following steps: (1) to in-
vestigate the findings from the observation of electron and positron in the cosmic
rays, (2) to review the theory of electron and positron in quantum mechanics, (3)
to investigate the mechanism that produces gravitational waves, (4) to make the
mathematical formula of negative flow of gravitational waves, and (5) to compare
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the spin momentum of negative energy flow with the spin momentum of positive
energy flow. We selected the spin momentum as an indicator that is to illustrate
the characteristic of gravitational waves, which we made in our previous research
for positive flow of the waves [1].

Above (4) and (5) are our original, while we analyzed the ratio of posi-
tron/electron for the task (1) from the information that we took from [2]; and, we
took the necessary equations from Dirac [3, 4] for the tasks (2) and (3).

ANALYSIS

Observed electron and positron in cosmic rays

Fig. 1 shows the observed ratio of positron to electron in cosmic rays, with the
intensity of electromagnetic energy that was related to the creation of the posi-
tron [2]. It shows that more positrons were observed when the related electromag-
netic energy was stronger. And, then, in order to further investigate Fig. 1, we
analyzed this data with the method of the Least Squares Estimates of Classical
Regression Model.

We show the result of the analysis in Table 1 and the descriptive statistics of
the data in Table 2. The regression model is ¥ =a+bX , where Y is the ratio
of positron versus electron, X is observed energy of the electromagnetic
field, and a and b are coefficients. The calculated coefficient is

b=5,572-10*+9,455-10" with 95% confidence interval, +1,560-10*with
90 % confidence interval, and +1,763 - 10~* with 85% confidence interval, where
we assumed the standard normal distribution of the coefficients. This calculated

result indicates that positron (antimatter of electron) is more observed in the
higher energy of the electromagnetic field.
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Fig. 1. Observed ratio of positron to electron and energy of the electromagnetic field*
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*Note: Remake from [2]. This source article explains that the lower rate of posi-
tron/electron observation below 10 GeV is due to the new solar magnetic field polarity
after the year 2001.

Table 1. Summary of the least squares estimates

a 6,964-1072
; Coefficient 5572-107
Standard error of Coefficient 4.824. 107°
R* (coefficient of determination) 0,9175
Durbin-Watson Statistic 2,341
Sum of Squared Residuals 1,857 - 1074

Table 2. Descriptive statistics

. . . Electro-magnetic energy

Variable Ratio of positron/electron of electron and positron (GeV)
Mean 8,065-1072 19,77
Standard deviation 1,316-1072 22.61
Minimum 6,820-1072 2,424
Maximum 0,1147 80,00
Skewness 1,453 1,408
Kurtosis 3,934 3,965

Valid number 14 14
of observations

Mathematical formulas of electron and positron

Paul Dirac [4] predicted that both positron and electron are balanced, therefore
they are not usually observed; but the positron appears with presence of the elec-
tromagnetic field. The equation of motion for an electron in the electromagnetic
field of hydrogen atom is:

e e e
{(Po +—Aoj—0°1(171 +—A1J—0ﬂ2[192 +—Azj—
C C C
—0L3(p3+£A3j—ocmmc}‘P=0. (1)
C

Here, p; (i=0,1,2,3) are momentum of electron, o, are coefficients that

. e .
give angular momentum of electron, and — 4; are electromagnetic field of hydro-
c

gen atom, e is electric charge of electron, c is a constant, and W is the wave func-
tion of electron (1).
The equation of motion for positron is:

e e e
{[—Po +—Aoj—0‘1(—P1 +—Alj—0‘2[—l72 +—Azj—
C C C
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e p—
- a{— D3 +—A3)+ ocmmc‘I’} =0.
C
Here, V¥ is a wave function of positron.
Equations of motion for gravitational waves and anti-gravitational waves

From the implication of the equations of motions for electron and positron, we
formulated the solutions of the equations of motions for positive flow and nega-
tive flow of gravitational waves.
For positive flow of the waves For negative flow of the waves
(from [1]) (Our new idea)

At first, we have the solution of the equation
of motion, which is energy density of gravi-
tational waves, which move in one direction

of x° with the speed of light: 16nt) = %{_“11 (cup) = (-up)? )

We think that the negative flow of energy is:

1
167“8 = Z(”u —”22)2 —”122 2

Below, we show how the equations (2) and (3) are derived from the equation (8), which
will be explained in the latter part of this article:

According to Dirac [3], the necessary condition for solving the equation of motion of]
2
0" 8po
oxMox
contravariant vectors that are described in the 4-dimentional curvilinear coordinates, and

the gravitational waves is g""g .5\, =0, while g5\, = , where x° are the

g"¥and 8po are fundamental tensors. Now we take rectilinear coordinates system as
approximation of curvilinear coordinates system, then the second derivatives of

e 8pouv = O are considered to be resolved (integrated) already; and, then, and we de-

fine g, o =u,yl;, Where u,, is the derivative of the function g, of /;x®, where

pv
02,y o . .
8o = o andp, v, o are the suffixes that indicate those coordinates; while, we
’ ox

assume that the waves move in only one direction of the space, L, v, =0, or 3, where

0 is for time, and 3 is the selected one direction. Also, we put uwuv” =u, " =u , where

n

ut

are contravariant two-vector tensors and u,,,, are covariant two-vector tensors, and
— . : . po _ _
Upy =Uyy s and, [; are constants, which satisfy g lplcy =0. Therefore, 8uv,o =

I is regarded as the first integral of g"" 8pouv = 0, then the equation (6), which

= uuv,cs G

‘ . N 1
is shown later in the latter part of this article, becomes g" Vuwl\, = 3 g

1 1
then (uy,, —Eg”Vu)ZV =0, and T}, =§(uﬁlc +ubl, —u,;I"). Meanwhile, the gen-

eral formula of the action integral is [ = JR, [—det 8uv dx’dx'dx?dx® , where R will be
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explained later with the equation (4). R=g" VRHV =g""(T :G’V -TI :V’G) — L, where
L=g" (T8, —T/5Iy,). Then, L for the waves moving in one direction becomes:

1
L= —g“vfﬁc \j’p = —Zg“V (uﬁlc +l/lglu —uuclp)(ufflp + uglV —uvplc) .

With the constraint, 0L =0, the solution of the above action integral is expressed by the

pseudo-tensors tuv that lead to the spin momentum densities of the gravitational waves:
\ 1 of 1 2 \ . . . . .
lom ¢, =5(uaﬁu —Eu Myl where [ is one direction, in which the waves are

moving in. Here, we consider the gravitational waves moving only in the direction of x ,
therefore lo =1, Il le =0 , and 13 =-1.

Below, we calculate the spin momentum den-(Below we calculate the spin momentum
sities of the positive flow of gravitational|density of the negative flow of gravita-
waves in rectilinear coordinates, as approxi-|tional waves in rectilinear coordinates, as

mation of curvilinear coordinates approximation of curvilinear coordinates
168, = (1/2) (1™ — (1 2P0+ | 16783 = (1/2) mugu™ = (1 2}, 1
3 A% 3 v
u;lv = Zu;lv uplv = ZupIV'
v=0 v=0
For p=0: For p=0:

3
uFV,lV = Zuglv = uglo + u(l)ll +u312 + u813 =
v=0

=u8 +O+O+u8 =g00u00 —g33u03 =
:uOO +M03 = (1/2)1/{[0 = (1/2)1/{ .

1 0 0 O
Here, |0 =10 0 , therefore 3
g = 0 0 -1 0 uply, = Y ujl, = —ugy —ugy =—~(1/2)u .
v=0
0 0 0 -1

gOO =1, and g33 =-1.
Also, for contra-variant vector 4" and

covariant vector A,, A" =g"™ 4, ., and

H’
00

4, =g, A" therefore, for example, u" =
_ googoouOO’ 410 :gngooum’ and
”8 =g33u03~

For p=1: For p=1:
u1010+u1111+u1212+u1313=u10+0+0+u13= v 3.,

00 13 uplv = Zuplv :—MOI —U13 :0 .

=g ug —g uzy =ug +uz =1/2)ul; =0. v=0

For p=2: For p=2:

ully +ully +1u3ly +u3ly =ud +0+0+u3 = v o 3 v 0
upv_zupv__u()Z_uB_ :
v=0
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=g"ug, — g uzy =ug, +uys =(1/2)ul, =0.
For p=3:

uglo +u§ll +u3212 +u3313 =u§) 4—04—0—u33 =
= 8%ug; — g7 uyy =ugy +uzy =(1/2)uly =
=—(1/2)u.

Thus, gy =—-ug; +(1/2)u and
usz =—ugy —(1/2)u .

Therefore, ugy —uz3 =(1/2)u -
—(—1/2u)=u, and wuyy +u33 =—2uy;3,
where uy; =u5. Also, uy, =g u'l, =0,
and uy, = gpusl, =0,
therefore u;| +u,, =0.

00 11 22 33
:1’ :g = :—1’

Here, g g

and g% =gP=g®=gll=gP=g"=
20 _ 21,23 _ ;30 _ 31,32

=g =g =g =g =g =g =0.
Then, 167, = (1/2)(uogu*® —

—(1/2)u*)1,I" becomes

16m-1] =(1/2){ i(uaﬁu“ﬁ —(1/2)u2}.

o,pB=0

Here,

3

Zuaﬁuaﬁ —(1/2)u® = ugou®® +uy ' +
o,B=0
+ u22u22 + u33u33 + 2u01u01 + 2u02u02 +
+ 2u03u03 + 2u12u12 + 2u23u23 + 2u31u31 -
—(1/ 2 =upog™g®ugo +u g g Muyy +
+1uyg 7 g Uy, + u33g33g33u33 +
+2ug,8 Wg! 17/’01 +2upg Yg 22“02 +
+ 2u03g00g33u03 + 2u12g1 1g22“12 +
+ 2u23g22g33u23 + 2ug 1g33g1 1M31 -
- (1/2)u2 = u§0 + ulzl + u%z +u323 +
+(=1)2ud, + (=D2udy + (=1)2ul; +
+2udy + 2udy + 2ud — (1/2)(ugy —u33)* =
= ufy +udy + 2uiy = (1/2)(ug — us3)” =
=(1/2)(uy, —u22)2 - 2”122 .

Because: uy; +uyy =0, uj; =—uy,

2 2 2 2 52 2 _
ujy =y, ujy +uy =2y, (U —Uy)” =

Then,
16nt: =(1/2){

becomes
l6mt] = (1/2){

Here,

a,B=0

2
+2ug,” + 2ug

2
- 21/{23 - 21/13

—2(-upy)’.

For p=3:

3
v=0

Thus,  —wugy =uy; —(1/2)u  and
—uyy =upy +(1/2)u.

Therefore, —ugyy +u33 =—u and
—ugy —Uz3 =2uUg3, where Uy =uzg.
Also, uj = gllullll =0, and uy =

= g22u2212 =0, therefore —u;; —u5, =0.

~togt ™ = (~(1/ 2}, 1

23:(—%,3140‘B —(1/2)(-u?)
o,B=0

i(—uaﬁu‘*ﬁ —(~(1/2)u*) =

= ()’ — (uy)* = (uzy)” = (uz3)* +

2 2 2
o+ 2uyT = 2uyy —

ZH /2’ =

= —u112 —u222 - 214122 + (1/2)”2 =

=2u3, +2upy” = (1/ 2)(~uy; +up)” —

Because: —u;; —uy =0, —uj =y,

}.
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=(—uy — ”22)2 = (_2”22)2 = 4“%2 5
(1/2)(uy; —upy)* =2u3, .
So, 167ty = (1/4) (g, —ry)* —uds .

And then, we assume an infinitesimal ro-
tation operator, R , in the plane of contravari-

ant vectors x'x>. If it is applied to any vec-
tor, A;, A,, it has the effect: R4, =4,,
RA, =—A;, and R*4 =RA,=—-4,, s0
iR must have the eigenvalues =1 when ap-
Here, iR =*1. So, the
operator R makes anti-symmetric change of]

the vectors.

4
o

plied to a vector [3].

X2

- 4,

When we apply this infinitesimal rotation

operator, R, to u,, =4,4,, the rotations

will occur as follows:

Ruyy = R(A44) = (R4) 4 + 4 (R(4) =
= Ay A+ A Ay =y, +upp =2uy,,

where Uy =y, .

Ruyy = R(A414,) = (R4 A, + A4 (RA4,) =
= Ay Ay + A (—A4) =up —uyy .

Ruy, = R(4,4,) = (RAy) A, + 4, (RA,) =
=—A Ay + Ay (—A4) = —uy —uy; =—2uy, .
R(uyy +up) = R(A4 4 + A, 4,) =
=(RA) 4 + A4 (RA) + (RAy) A, + 4, (R4, ) =
=4 + A4, — A4, — A4, =

=2u, —2u;, =0.

R(uyy —uy) = R(A4 4, — Ay 4y) = A, Ay +
+ A4, + A Ay + Ay A =444, = 4uy, .
R*(uyy —up) = R(R(uy, — 1)) =

= R(Ruy) — Ruy,) =

=RQuyy —(—2uy,) =2Ruy, + 2R, =

=2(uyy —uyy) + 2(uy —uyy) =

2 2 2 2 2
upp =uyy , Uy +uyy =2uy,
2 2 2
—ujp —uy =—2uy,
2 2
{muyy — (Fup)}” = {—(-up) — (~up)}
2 2 2
=(upy +uyy)” ={—("2uy)}” =4uy”,

(1/2)(uy; +1uz)? = 2uy”.

So,

0 2 2
1oty = (1/4){—uy — (-un)}” —(-up)”.

Then, we assume an infinitesimal rota-
tion operator, R, in the plane of con-

travariant vectors x x~. If it is applied to

any vector, A4;, A,, it has the effect:

R(_Al) = —Aza R(—Az) = Al >
R*(—~4)=R(-4,) = 4,
X2
-A, Ay
. -
—A>

and

When we apply this infinitesimal rotation
operator, R, to —u,, =-4,4,, the rota-

tions will occur as follows:
= R(_AIAI) = (R(_Al ))Al - Al (R(A1) =
=—dy Ay — A4y =—uy —upy =—2uy,,

=(—R4,)A; — 4, (RA,) = A4, + 4,4, =
=upp iy =—(-upy —uy) =
=—("2uyp) = 2uy,;

R(—uyy —uy) = R(—=4,4, — A, 4;) =
=—(RA)) A — A (RA) — (R4, ) 4, -
—Ay(RAy) = —Ay Ay — 4 Ay + A 4, —
—Ay (—A4)) = —2uy, +2uy, =0;
R(=uyy +uy) = R(=44, + 4,4,) =
=—A — A4, +(—A4) A, + A (-4) =
=—4A4,4, =—4u;, .

R*(—uyy +1up) = R(R(=ty; +1t5,)) =
=R(—Ruy; + Ruyy) = R(=2uyy —2uyy) =
=—2Ruyy —2Ruyy = =2(up —uyy) -

R(-uyy)

where u2] = u12 . R(—ulz) = R(_A1A2) =
=—do Ay — A (—4) = —uy +uyy =
=—(uyy —uyy). R(-up)=R(-4,4y) =
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=4(uyy —uyy) = =4y —uy) . = 2(uyy —uyy) = —4(uyy —uyy)

Uy +uy is invariant because| = —4(—uy; +uyy) . — Uy — Uy, is invariant
R(uy; +15,) =0 as shown above, and iR has|because R(—uj; —u,,) =0 as shown above,
and iR has the eigenvalues +2 when
applied to —(uy| —uy,) or —uy,.
Therefore, (1/4){~ut;; —(=tt2)}* +(~uy,)>

. corresponds to spin — 2.

ponents of Uap that contribute to the mo-|we add minus-sign to 2, in order the show
the direction of negative flow, as shown in
Fig. 2.

(Also see note* bellow to compare this
result with electron’s spin momentum.)

the eigenvalues +2 when applied to
Uy —Upyy Or Uy .

Therefore, (1/4)(u;, —u5,)> —ujy (the com-

mentum density of gravitational waves) cor-
responds to spin 2 [3].
(See note* bellow.)

The geometric relation between the positive flow and negative flow of gravi-
tational waves is shown in Fig. 2.
2 2

=
=

Negative
flow

Positive
3 flow

Fig. 2. Calculated directions of spins

Note*: In the equation of motion (1) for electron in the electromagnetic field of
hydrogen atom, the infinitesimal operator iR for the rotation of the electron in the plane

of x*x* is —a,p,; and it has the eigenvalue of +(1/2); because, the necessary
condition for solving the equation (1) is : 7y +ikS| =ificp,(cyp3 —O3py) +
+2icp (03 p; —0,p3) =0, and 2icp,(c3p, — G, p;) is invariant with ik, . So, i =2i,
then i=(1/2)h. Therefore, the spin momentum of electron is (1/2)Ac,. Here m is the
orbital angular momentum of electron in hydrogen atom, m is its time-differential of m
and &, is the time-differential of G, and the suffix 1, 2, 3 represent matrices of tensors

0010
in 3 space coordinates, ¢ is a constant, and P = 0001 ; his Planck’s constant and
1 000
0100
0001
O is a matrix 0010 , which makes o; by ¢p;o; =0, .
0100
1 000
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Here, it is noted that, in quantum mechanics [4], rectilinear coordinates are
used, but not curvilinear coordinates; while, the rectilinear coordinates system
holds 4 x 4 combinations of vectors, the curvilinear coordinates has 4 x 0> combi-
nations of vectors.

For positron, instead of electron, i# is replaced by —i% in the above equa-
tions.

Mechanism to create gravitational waves

The next research question is “how are both positive and negative flows of gravi-
tational waves made?” We think that the answer for positive flow of gravitational
waves is described in Einstein’s General Theory of Relativity [3]. In this theory,
Einstein used Riemann’s geometry to describe his idea of gravitational field of a

planet. The gravitational field is a tide of vectors éi ,wherei=0,1, 2, 3, and the
Qi

tide is to be made as the effect of differential, a;’ % = RE', in the curvature of the
t

. . . 1 . .
4-dimensional coordinates, where R ==, and a 1is a radius of the curved sur-
a

face [5].
In order to further generalize the curvature of the 4-dimensional coordinates,

Einstein used Riemann tensor for setting the condition to solve the equation of
2

motion, V,V, &+ Riemann(...,u,§,u)=0, where V, V, = uis the vector

_,
ds?

dx*
u=——-ce
dv "

ey, €, €, ezare basis vectors that lie in the directions of their increasing order

= u“eu, which are tangent vectors to the center of the curvature, and

of the coordinates of xo, xl, x2, and x3; also, AL =Ax%¢,, where

o

d¢-d¢ = ds? = g(wabco‘abcB , and ds is the length of the travel of particles along the
geodesics, and Riemann tensor is Riemann, (w*,x",e,,x"), where a =0, 1,2, 3,

and w® is the gradient (deviation) of the coordinates, which means w® =dx®.
And then, the condition for solving the equation of motion becomes
2¢0 B 8
d-¢ L RE dx £ dx” _ 0
2 prd )
ds dt dt
Then, in case of w"=¢,, Ricci tensors become Ricci(u,v)=

U

. o y L o . ..
= Riemann, (w",x",e,,x ), which is Ruv = RHOW. Then, in case of p=v, Ricci

tensors become the curvature scalar, R, where R = Ricci(w®,e,)=R; . Mean-

while, Einstein defined the differential symmetries of Riemann tensors to describe

1

the gravitational field with the curvature: G, =R, ——g,,, R ; then, he assumed
2

uv
R, =0 “4)
in the empty space where only gravitational field of a planet exists.
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Then,
Ry, =T% T F%+FBFB =0,

poL,v uv,o

1
where T, =E(guv,0 + 8oy ~8vou) -

In rectilinear coordinates as an approximation of curvilinear coordinates,
~T Dy + 0, =0, then R, =T}, , —T%,, =0.

pvs o poL,v pv,o

On the other hand,
Rivps =% (guc vp ~ &voup ~ &upvo T &vp o) F rﬁucrvo rﬁuprﬁ

By interchanging p and p, and neglecting Fﬁwl“f‘p —Fﬁppl“f‘g to replace

curvilinear coordinates by rectilinear coordinates we have:

R, =g"R

— oPS —
pv uvps — 8 (gpc,uv ~ 8vo,up ~ 8up,vo + gp.v,p(s) =0.

Then,
8" (8v.p0 ~ upvo ~8powp + Epoy) =0- )
On the other hand, the moving particle in a scalar field of potential energy V'
follows d’Alambert equation VV =g"'(V,, ~T{3,V,)=0. In order to describe

the gravitational waves moving in the 4-dimensional space, we replace V' by vec-

tors x* by a certain coordinate system in which xz = gé , then d’Alambert equa-

tion becomes g™’ gé,v - g goL =0 then g“"l“,ﬁ”V =0. Meanwhile,

o 1)
ruvzg prpp,w:zg p(gpp,v+gpv,p_gpv,p)’

SO

1
__gpv,p)z()’

uv)»_l AP v . _ _Ap_uv
g rpv_ g8 (gpp,v+gpv,p, gp,v,p)_g 8 (gpp,v 2

2

where g, = Vo oy + Vavudp = Vupv¥ i T VnuwYp = oy » Where pand v are
in symmetrical relation in the equation, therefore they are exchangeable; and,

oy" (x"
V= yo(x7)
oxH

spaceof y", n=1,2,....,N.

, u=0, 1, 2, 3, while x" are located in N-dimensional physical

Therefore,

1
guv[gpp,v _Eguv,pj:()' (6)

Then, in order to describe the waves moving in the gravitational field, it is differ-

entiated by x° once again,

d 1 1 1
JxC® gpv(gpp,v _Egpv,pj = g,ucv(gpp,v _Egpv,pj+gpv(gpp,vc _Egpv,pcj =
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1
:guv(gup,vc _Egpv,pcj:()' (7

) 1
In the equation (7), g'¢' (g oy T

58 u.p) =0, because g, is constant in rec-

tilinear coordinates system, therefore Spuy = 0.

By interchanging p and o,

1 1
gHV (gpcy,vp - Eguv,cyp) = gHV (gp,c,vp - Egpv,pcy) =0. (8)

By adding (5), (7) and (8),
g% gpo v =0. ©)

It satisfies d’Alambert equation, so it describes the waves that travel in emp-
ty space.

Note: The equation (2) is the first integral of equation (9) in rectilinear coor-
dinate system (flat space); however, here is a paradox: the gravitational waves are
predicted in the curvilinear coordinate system (curved space) where the waves
move on the curved surface of the coordinates. However, if it is in the curvilinear

coordinates, —T'% TP, + SBFE‘G #0 for the equation (4), Fﬁml“ﬁ P =0

uv: ap vp Fﬁup
for the equation (5), and g'Y(g,,..y —% guvp) # 0 for the equation (7); then, we

are not able to get the equation (9), which enables us to calculate the spin momen-
tum densities with the equation (2). It means that the equation (9) is only an ap-
proximation, which is given by the condition that the waves move only in one

direction of /,x° as if the waves move in the rectilinear coordinates system.

Mechanism to create negative flow of gravitational waves

On the other hand, we think that the negative flow of gravitational waves must be
described by:

- guvgpc,uv =0.

This means that the negative waves move backward from the direction of the
positive flow of the waves. When the positive flow moves forward, it creates vacuum
or hole in the geometric structure of the gravitational field of the equation (4).
This explanation corresponds to Dirac’s explanation about the creation of
positron [4]. And, then, we have made the following explanation: Usually, the
positive flow and the negative flow should be balanced; therefore, neither of the
positive flow nor negative flow of gravitational waves is observable. However,
when planet moves, the movement of the mass of the planet breaks the balance;
then gravitational waves of both positive flow and negative flow appear.

CONCLUSIONS AND RECOMMENDATION

In this research, we investigated a question: “Do gravitational waves really ex-
ist?” As the result of our investigation, we didn’t find the straight answer, but we

Cucmemni docniodcenns ma ingopmayivini mexronoeii, 2019, Ne 4 17



Y. Matsuki, P.I. Bidyuk

found that the gravitational waves must have both positive and negative flows if
they exist. So, we also investigated one more question: “How are both positive
and negative flows of gravitational waves created?”

To find the answer for this second question, we made the negative image of
the energy flow of gravitational waves, and calculated its spin momentum, and we
compared it with the spin of the positive flow. As the result, we found that the
negative flow of gravitational waves moves in one direction, spinning clockwise,
while the positive flow of gravitational waves moves in opposite direction to that
of negative flow, spinning anti-clockwise, when looking at both flows of the
waves from the producer (planet) of the waves.

Then, we found a possible explanation about the process that creates the
negative flow of gravitational waves. In the process that creates positron (antimat-
ter of electron), electron and positron are usually not observable because they are
balanced in the space. However, getting magnetic radiations, electron appears and
also positron appears as the hole from where electron goes out. Similarly, positive
flow and negative flow of gravitational waves are usually not observable, but
when the planet moves, the gravitational waves appear from the gravitational
field; and then, when positive flow appears, negative flow also appears as the
vacuum of the gravitational field, which is made by the positive flow.

A paradox still remains. The mathematical explanation of gravitational
waves is made by the curvature of the gravitational field; however, our approach,
shown in this report, used the system of rectilinear coordinates, and it is only an
approximation for very small range of the curvilinear coordinate system. There-
fore, we still need further investigation in curvature coordinate system, to find
more general explanation.
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