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This paper reports the algorithm, the input data and the result of the numeric simulation on
the flows of the waves emitted from a rotating object that forms the artificial anti-gravity.
First, an object with a heavy mass is placed in the 4-dimensional time and space, which is
described by a fundamental tensor. Then the first-order derivative of the tensor describes the
gravity, and the second-order derivative describes the waves. If the gravity created by the
heavy mass is strong enough, time and space become dependent on each other. The input
data for the simulation are discrete numbers that surrogate the infinity of the 4-dimensional
time-space. The object is assumed to rotate and the tensor equations are solved. Then the
coefficients are calculated, which present physical properties of the waves. The result of the
simulation shows that the rotating object emits the waves with positive and negative energy
intensities, and they have the spin angular momentum that changes its spinning direction
upon the selection of the rotation-speed of the object.

1. Introduction

The waves emitted from the source of the anti-gravity are

This research is an extended version of the work presented at
the 2020 IEEE 2™ International Conference on System
Analysis_Intelligent Computing (SAIC) held in Kyiv, Ukraine, in
October 2020 [1] as well as the consequently published paper [2]
from the Advances in Science, Technology and Engineering
Systems Journal in May 2021. These papers reported that a
rotating object would produce anti-gravity, if it held a heavy mass
that would distort time and space. The last paper [2] informed of
the waves emitted from the rotating object; however, the report of
the analysis was forwarded to this new paper because the numeric
simulation required a separate research.

An explicit image of the anti-gravity of the rotating object is a
flying craft having a disc-shaped body for interstellar travel. Such
an object should hold a compact nuclear fusion reactor inside,
because the fusion reaction forms the heavier nuclei by fusing the
lighter ones such as hydrogen, deuterium and tritium, and this
process should distort time and space. However, this is the theory
of a black hole [3], and the simulation of the time-space distortion
in the nuclear fusion reactor is still the topic of the next research
after this paper.
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byproducts, but they can indicate the presence of the source if they
have any physical properties such as the energy intensity and the
spin angular momentum. The goal of this research is to calculate
the energy intensity and the angular momentum of the waves.

In order to describe this phenomenon, the 4-dimensional
curvilinear coordinates of the curved space are selected because
the heavy object should warp the rectilinear coordinates of the flat
space. To start the simulation, the curvature tensor, R,, is given to
describe time and space where the object with a heavy mass is
placed [3].

Ry =0 (1)

Ruv=rlﬁx,v - Fu‘\)f,a - Fu%[;xlé+ ;ﬁSKg =0 (2)
1

Fuvc = 2 (guv,0+gu0,v - gvc,u) (3)

This curvature tensor includes the first-order differentials of a
fundamental tensor (guw), Quwe = 0guw/0x°, where x° is the o-th
vector (variable) in the given coordinates. Before describing the
phenomenon in the curvilinear coordinates, the flat space provides
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a significant introduction to the theory of the waves. Therefore, at
first a series of the notations derives the tensor of the waves in an
approximate flat space in this introductory section, and then the
tensor of the waves is derived in the curved space later in the next
section 2.1.

If the gravitational field is weak, the curvature is also weak
and g,y is approximately constant; therefore,

—LA+TENG = 0, @)
and
Ry=Tiy — L5« =0. (5)
On the other hand,
1
Ruvpo = 2 (gucy,vp —~ Gvo,up — gup,v0+gvp,ucy)
gl ~ IpupFio- ©)

By interchanging p and x, and neglecting Tyl - Tl Pvo , We
get

Ruvzngvapo
=gp0(gp0,uv - gvc,up - gup,v0+guv,p0) =0.
()
Then
guv (guv,pcr ~ YGupyve — gucr,vp+gpcy,uv) =0.
(8)

In general, the moving particle in a scalar field of the potential
energy V follows d’ Alembert equation,

vV=g"(V,, — [,2V,) = 0. 9)
In order to describe a particle moving in the 4-dimensional time
and space, V is replaced by vectors x* of the 4-dimensional

coordinates in which x*, = ¢%, then d’Alembert equation
becomes

9" 9%y — 9" 9iLs = 0. (10)
Then

g LA =o0. (11)
Meanwhile,

A= = 5 9 (Goun+8ous — Guvp)- (12)
Therefore,

1
guV['u% = ngpguv (gpu,v+gpv,u - guv,p)

Www.astesj.com

1
=g7\PgHV (gpu,v - Eguv,p) =0, (13)
where

Jovu=YnpnVv tYnuwYp =YnovY i tYnwYp =8ouvs (14)

where p and v are in symmetrical relation in the equation,
therefore they are exchangeable; and,

ay"(xH)
W= (15)

where £ =0, 1, 2, 3, while x* are located in N-dimensional physical

space of y", wheren=1,2, ..... . N.
Therefore,
1
g* (gpu,v - Eguv,p) =0. (16)

Then, in order to describe the waves moving in the gravitational
field, it is differentiated by x°.

d . 1
37 9" (G = 39)

1 1
=g,uc;} (gpu,v - Eguv,p) +guv (gup,vc - Eguv,pc)

1
=gll\’ (gup,vc - Eguv,pc) =0 (17)

In the equation (17),

1
g';;v (gpu,v - Eguv,p) =0 (18)

because g, is approximately constant in the weak gravitational
field. Therefore,

gpu,v =0 (19)

By interchanging p and ¢ of (17),

gHV (gucr,vp - %guv,op) =gllV (guo,vp - %guv,po) =0.
(20)

By adding (8), (17) and (20), we get
9" oo = 0. (21)

It satisfies d’ Alembert equation, therefore it describes the waves
that move in an empty space where there is only the weak
gravitational field. (Note: This equation includes the second-order
differentials, gyy,po = 0%Qu /0xP0X°.)

The equation (21) describes the waves moving in the weak
gravitational field that is approximately a flat 4-dimensional time
and space; however, the general theory of relativity predicts the
flow of the waves in curvilinear coordinates of the stronger
gravitational field. In order to simulate the flow of the waves in
the stronger gravitational field, this research includes the
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following terms that have been neglected in the classic reference

[3]:

—LETE+TELE # 0 22)

instead of the equation (4),
FBMGR/IS - FBupR)g #0 (23)

for the equation (6), and

1
g';;v (gpu,v - Eguv,p) #0 (24)
instead of the equation (18).

In this research, the energy intensity and the spin angular
momentum of the flow of the waves are simulated as the calculated
coefficients of the tensor equation in the spherical polar coordinate
system, which is one of the curvilinear coordinate systems. The
methodology and the result of the simulation are reported in the
following sections.

2. Methodology
2.1. Algorithm

For the research of the strong gravitational field, g,., is not
constant, but given by the following matrix, [3]:

doo O 0 0
10 g4, O 0
guv - 0 0 922 0 (25)
0 0 0 933
Joo =1 (26)
g1 =——" @7)
ulp-1)3
2 4
922 = —p*(p —1)3 (28)
kd
933 = —p*(p — 1)3sin*0 (29)
And the inverse of g, is g*. For example,
2
g1l = _ u(p—1)3 (30)

2m

Then t is time, m is the mass of the object, r is the distance from
the center of the object, 9 is the angle between r and the rotation

axis, z, and ¢ is the angle of the rotation around the rotation axis
in the spherical polar coordinates shown in Figure 1.

7 is the distorted time and p is the distorted distance as defined by
the following equations [3].

T=t+f(r) (31)

p=t+g(r) (32)
Www.astesj.com

z

b

Figure 1: Spherical polar coordinates for the simulation

f(r) and g(r) are the functions later defined in the section 2.2. pis
given by the following equation with the mass, m, of the object

([3] p. 35):

u=(3vzm)* (33)

The equations below from (34) to (38) show how to derive the
equation of the waves in the curved space. It follows the same logic
from (7) to (21) in the introductory section above, which derives
the equation of the waves in the approximate flat space. But, the
equations below include the neglected terms in order to derive the
equation in the curved space.

By adding the neglected terms of the equation (23) to the
equation (7), we get:

Ryuv=8""Ryvpo=8" (Gpov = oo = upwo+8uvpo)
+gp01%popu€ - gpcl}ﬂupag
=8 (Goouv — Gvop — Jupvot8upo)
+8°° 9pplBoo! v — 9°° 9ppl o o

=gp6(gp6,uv - gvﬁ,up - gup,vc+guv,pﬁ)

po 1
+2"° 9555 (Ipp.o+8pop — Gpop) (Ipuy+8pun — Ginp)

1
~9°" 9555 (IpupT880,u ~ Jupp) (Ipuo+8pow — Juop)
=" (Gpouv — Guop ~ GupvoTBuvpo)
+ Ggpogﬁsgpqﬁgvoﬁ) =0. (34)
Interchanging p, 1, o and v, we get
9" (9o = Gupo — GuovpT8powv)
+ (59" 90090p9ms) = 0. (35)
By adding the neglected terms to the equation (17), we get
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d 1 1
@{gw (gpu,v - Eguw) + Egpugﬁﬁgpurﬁguvrﬁ}

v 1 w 1
=8 (gpu,v - Eguv,p) +8 (gup,vc - E guv,pc)

1 1
+ (5 gp“gssgpuﬁgvuﬁo) + (5 gp“gﬁﬁgpu,ﬁogvu,ﬁ)

1 pu
1390 IesTeupIvns

1
+ (ggpugﬁﬁ.ﬁgpu,ﬁgvu,p) = 0. (36)
Interchanging p and ¢ in (36), we get

1

1
g,i:)v (gou,v - Eguv,o) +guv (guﬁ,vp - Eguv,cp)

1 1
+ (ggwgﬁﬁgou,ﬁgvu,ﬁp) + (5 chgﬁﬁgou.ﬁpgvu,ﬁ)
1 1
+ (595" 9069089ws) + (597 Ippo9onpduns) = 0. (37)
Adding (35), (36) and (37), we get
v, KV 1 Hv 1
g pc'uv+g,ﬁ (gpu,v - Eguv,p) +g,p (gcu,v - Eguv,c)

—Www%m%mJ

+

+

gpugﬁﬁgpurﬁogvu.ﬁ)

+

ey

+

gpugﬁﬁ.ﬁgpulﬁgvu.ﬁ)

RPN RN RN RN =

—+

AN N N N NN

§9°“gﬁﬁgou,89vu,ﬁp)

1
+ §9°“gﬁﬁgou,sp9vu,s)

1 1
+ (595906 9o89ws) + (597 Ippoonpuns) = 0. (39)

The equation (38) describes the waves that move in the strong
gravitational field. The numbers, 0, 1, 2, and 3, are assigned to
each of p, v, p, o and B of the equation (38); then by the rule of
tensor, all terms are summed up. Then the mathematical forms of
the equation (38) are derived by the functions shown in the
equations from (26) to (29). Then according to the equation (25),
non-diagonal components such as gi» and g2z vanish; then only
diagonal components remain as shown in the equations from (39)
to (41). Hereinafter this research focuses on the spatial
distribution of the waves but doesn’t consider the time. Time is
taken into account only by the distorted distance, p, of the
equation (32). Therefore, only three diagonal components of a
3x3 matrix that represent the spatial distribution of the waves are
considered.

__ 16 8
" 9(p—-1)?  3(p—1)?

64m

11
27u(p —1)3

W]]

16u3
18m’

144m 8ud
=+ ——sin%0 +
27u(p-1)3

(39)
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W, = 8cos?6 — 8sin?8. (40)
128
W33:9(pT)2+ 16C0t29. (41)

And,
Wy =Wis+Woa+Wss

:C]_Xl +C2X2 + .. +Cle. (42)
16u3/18m of the equation (39) is a constant term, and it is not
included in the equation (42) for the simulation.

The algorithm to simulate the relative energy intensity of the
waves is as follows:

It is assumed that the stress energy tensor, T, reflects the
energy intensities of the waves as shown in the equation (43),
where k is a constant.

W, =kT (43)
The idea of the stress energy tensor is taken from the classical
mechanics [4] (p. 327).

Each of the coefficients, c1, ¢z -+ ¢, relates to a component of
the waves such as 1/(p-1)?, 1/(p-1)**, and so on. With the equation
(44) we calculate the coefficients, ¢1, ¢z --- Ci.

szT_ W/ll/:kT_ (Cle +CZX2 + ...+Cle)

1 1

i1 "C3 13
(p-7)3 (p-7)3

1
=kT_ (Cl (p—‘L’)Z +Cz

+c,5in20 + c5(cos?0 — sin?0) + cqcot?6) (44)

These coefficients make a column vector, ¢, which holds |

rows. For calculating ¢, X (a nxl matrix) is set as shown in (45),

where each of X1, Xy, --- X| is a vector that holds n rows, and n

is also the number of rows of each column of X. In this simulation

the value of n is 23 as later explained in the section of the input
data, and | is 6 for the equation (44).

The vectors of the matrix X should hold the projected image
of the energy intensity on the surface of the sphere in the spherical
polar coordinates. (Note: The surface of the sphere refers to
Figure 14 of [2].

sz(l Xz s Xl] (4:5)
Then H is set for matrix algebra as shown below.

=kT— Xc (46)
To solve this equation, a constraint is given as shown below,
where X’ is the transposed matrix of X.

XH=X'"(kT— Xc)= 0 47)
The matrix algebra continues as shown below to calculate the
values of c.

XXc=XkT (48)

e=(X'X )" X'kT (49)
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here (X’X) is an inverse matrix of X’X.

If the object rotates as shown in Figure 1, its coordinate system
is transformed by the transformation matrix D of the Euler’s
angles [4] as shown below.

cosp sinp O
D= /—sind) cosp (1)/ (50)
0 0

To simulate the rotation of the object around the axis of z, the
matrix, Wy, is multiplied by D; then it is transformed as shown
below.

D-W,
cosp  sinp 7 0 0
= /—smq,’) cos¢ (1)/ 0 W, 0
0 0 Ww;
cosp - W;; sing-W,, 0
=/—51'n¢ “W;; cosp-W,, 0 (51)
0 0 w,

To calculate the energy intensity of the waves, the diagonal
components are taken from the above transformed matrix, D-W,
then a matrix (52) is set.

0 dWw, 0

aw,, 0 Ol
0 0

W3z

05¢ * W]] 0 0
= / 0 cosp - Wy, 0 (52)
0 0 w,

Then an equation of H is set as shown below to calculate the
coefficients of the diagonal components.

@ ¢ ¢
(p(i):)z +C2 COS( 2 -C3 COS( E
(p-1)3 (p-1)3

+c4cospsin®0 + cscosp(cos? — sin?0)

H:kT_ (Cl

+c = + ¢, cot?6) (53)

)

Hereinafter the same procedure follows as explained from the
equation (44) to (49) to calculate the coefficients.

To calculate the spin angular momentum, a matrix is set as
shown in (54), by taking out the anti-symmetrical components of
D-W,, from (51).

0 51'11(],’) . WZZ 0
—sing - W,y 0 O] (54)
0 0 0
Then a column vector is set as shown below.
sing Wa; Wz - dls
['5117¢V1/11] [ W11 dQ; (55)
0

With the above column vector, an equation of H is set as
shown below for the calculation of the coefficients.

Www.astesj.com

-sing

-sing
H=kT—{— ¢, =17 -G

11
(p—1)3

-sing

(p—f)13_3

+C3

-¢,(-sing)sin?0 + cgsing(cos?6 — sin?0) (56)
The spin angular momentum is to be projected on the flat
surface, which is perpendicular to the curved spherical surface in

the spherical polar coordinate system. (Note: The flat surface
refers to Figure 15 of [2].

2.2. Input data

Figure 2 and Figure 3 show the input data that simulate the
distortion of time and space, which we used also for the previous
research [1, 2]. In these figures, r is the distance from the center
of the strong gravity; t is the time to travel for the distance; T is
the distorted time by the equation (31), which expands and shrinks
depending on r and t; and, p is the distorted distance by the
equation (32), which expands and shrinks depending on tand r.

Tt V4
24 1.2E10

1E10

BES

BES

4E9

2ES

0 -2E9
01234567 8910112131415161718192021222324
Distance (r)

Figure 2: Time and distance from the center of the gravity, Case-1 (non-linear
model): f(r)=log r and g(r)=¢€"

26

25

24

23

2
012345678 310M1M12131415161718192021222324
Distance (r)

Figure 3: Time and distance from the center of the gravity, Case-2
(linear model): f(r)=1/rand g(r) =r

For the distorted time and space, two models are set: Case-1
(non-linear model) and Case-2 (linear model) as shown in Table
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1, which assign the functions of f(r) of the equation (31) and g(r)
of the equation (32).

Table 1: Two models for simulating the distorted time-space

Case-1 Case-2

(Non-linear model) (Linear model)

f(r) log-r 1Ur

a(n e’ r

Then the distributions of r and t are set to simulate the
description of the reference [3], “Any signal, even a light signal,
would take an infinite time to cross the boundary of a black hole”.
In our research the term, a black hole, is replaced by the strong
gravity that distorts time and space. However it is not possible to
set the infinite value for the numeric simulation of this research
that uses a personal computer. Therefore we used 24 discrete
finite values as the surrogate that simulates “It takes more time to
travel closer to the center of the strong gravity”.

The time, t, and the distance, r, are set as shown in Figure 2 for
Case-1 and Figure 3 for Case-2. For simulating the waves, we
assumed that 0 would become smaller in far distance from the
object as shown in Figure 4, because the spin of the waves should
stabilize the flow as the waves move forward from the center of
the gravity; then the angle 0 should be focused and smaller in the
far distance.

For simulating the rotation of the object, two modes of the
frequencies are set: ¢1 (rotation 1) and ¢, (rotation 2) also as
shown in Figure 4. The frequency ¢ is higher than ¢.; therefore,
rotation 2 represents the faster rotation of the object than rotation
1. With these settings, sin 0, cos 0, cot 0, sin ¢1,, Sin ¢, cos ¢p1 and
cos ¢, change their values as shown in Figure 5.

The value of the stress energy tensor is set as 1; therefore, this
simulation doesn’t calculate absolute values of the intensities, but
relative intensities. The calculated coefficients have dimensions.
For example, the coefficient of the first term of the equation (39),
16/{9(p — 1)}, has the dimension of the inverse of (p — 7)? that is
the squared dimension of the difference between the distorted
distance, p, and the distorted time, t.

degree
450

400

350

300

250

200

150

100

50

o
-

012345678 81011121314151617181820212223 24—« g
T

0

-50

Figure 4: Angles, 0, ¢; and ¢, for the simulation
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sin g

sin ¢, coté
cosg¢ 12 12
Cf)sgl 10
sin

10
cos@ 08

cot

—o-sin &
) —=cosé
——sin @,
&GOS,

1.0

~m- COSG:

42 -2
012346567 8 091011121314151617183192021222324 o cotd

T

Figure 5: Trigonometric functions, sin 6, cos 6, cot 0, sin ¢4, sin ¢, cos
¢1and cos ¢ for the simulation

3. Result
3.1. Energy intensity of the waves

The calculated energy intensities of the waves are shown in
Table 2 for Case-1 (non-linear model) and Table 3 for Case-2
(linear model). The first and the third columns of these tables are
the mathematical forms of the components of the waves, which
are taken from the equations from (39) to (41), but each of the
constant factors is simplified to unity. For example, 16/{9(p—1)*}
is simplified to 1/(p—t)?because the factor, 16/9, is not necessary
as it is to be included in the coefficient when it is calculated by
the equation (49).

The calculated coefficients have either positive or negative
values. For example, in Case-1 (non-linear model) the calculated
coefficient of 1/(p-t)? is 4.081-10° with no rotation; and, it
changes to -1.465-10* with rotation 1, and then 4.178-10° with
rotation 2. It suggests that the energy intensity of this component
of the waves changes its sign from negative to positive when the
object rotates faster from rotation 1 to rotation 2.

In order to interpret the calculated results, hereinafter we
define that the positive flow holds positive (+) coefficient, and the
negative flow holds negative (-) coefficient. For example in the
above case of 1/(p-1)?, the wave is a negative flow with rotation
1; but, it changes to a positive flow with rotation 2.

Table 2: Results of the simulation of energy intensity of the waves, Case-1

Components | Coefficients | Components of | Coefficients | Coefficients
of Waves (No Waves with the | (Rotation 1) | (Rotation 2)
(No rotation) rotation) rotation
1/(p—7)? * | 4.081-107° cos¢/(p—z)? -1.465-10% | 4.178-10°
1/(p—o)*R | -1.892.10* |  cosg/(p—1)'¥3 1.682-10° | —2.311-10°
—-1/(p- |-3.270:10*| —cos¢/(p—-)**® | 2.836-10° | —4.028-10°
133
sin%0 2.000 cosgsinZd 8.397-102 | 3.875-1072
c0s26-sin%0 1.000 | cosg(cos?f-sin?d)| 1436 | —6.610-1072
- - (p-t)? % 1.041-10* | 3.825-10?
cot?d -4.358.10710 cot?6 ¥ 7.534.102 | 8.819-1072

Notes for Table 2 and 3.

*: This component belongs to both Wi, (16/9(p—1)?> + 8/3(p—7)?, of the
equation (39) and Was, (128/9(p—1)?, of the equation (41).
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¥ These components are on the axis of the rotation and belong to Wig; therefore,
cos¢ is not multiplied.

Table 3: Results of the simulation of energy intensity of the waves, Case-2

Components | Coefficients | Components of | Coefficients | Coefficients
of Waves | (No Waves with the | (Rotation 1) | (Rotation 2)
(No rotation) | rotation) rotation
1/(p-t)* * | -1.563-107 cos¢/(p-1)? -17.34 —63.97
1/(p—)B | 2.206-10° | cosg/(p-o)tt® | -1.313-10? | 1.156-10°
—1/(p— | 2.493-10° | —cos¢/(p—-7)*3" | -1.460-10> | 1.390-10°
7)133
sin%0 2.000 cosgsinZd 0.1066 6.768-1072
cos?6-sin%9 1.000 | cos¢(cos?6—sin?g) | 0.4353 -0.5905
- - Up-1)? % 28.03 12.58
cot?d —4.306-10" cot?d ¥ 8.474-102 | 8.236-10°
10

The summations of the values of each of the positive
coefficients and the negative coefficients are shown in Table 4 for
both Case-1 and Case-2, and Figure 6 for Case-1 and Figure 7 for
Case-2. In both cases, positive and negative flows of the waves
are not visible in the figures when the object doesn’t rotate; but,
they become visible when the object rotates.

Table 4: Energy intensities of positive and negative flows

Positive flow | Negative flow
No rotation (Case-1) 3.000 —4.358- 1010
Rotation 1 (Case-1) | 4.622-10° | —1.465. 10
Rotation 2 (Case-1) | 4.560- 10° | —6.339 - 10°
No rotation (Case-2) 3.000 -1.567 - 107
Rotation 1 (Case-2) | 2.865- 10* | —2.947. 102
Rotation 2 (Case-2) | 2.558- 10° | —6.456- 10"

otation 1
] mPositive flow

| Negative flow

o rotation

B000E+05  §000E+05  4,000E+05  -2,000E+0S 0,000€ +00 2,000E+05 4,008 +05 8,000 +05

Figure 6: Energy intensity of positive and negative flows: (Case-1)

Rotation 2 ]

Rot;

0 Positive flow

m Negative flow

o rotation

5, D0DE +02 0,000E +00 5,000E +02 1,000E +03 1,500E +03 2,000E+03 2,500E+03 3,000E 403

Figure 7: Energy intensity of positive and negative flows: (Case-2)
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3.2. Spin angular momentum

Table 5 and Table 6 show the calculated relative intensity of
the spin angular momentum of the waves, which are projected in
the directions of sing- W2, and -sing-Wi1. (Note: sing W2, and -
sing- W1z are perpendicular to the rotation axis.)

The calculated coefficients of the spin angular momentum
hold either positive or negative signs. For example, in Case-1
(non-linear model) the coefficient of —sing/(p—t)? is —6.003-10°
with the rotation 1, but it changes to 7.215-10% with the rotation 2.
—sing/(p-t)% is one of the projected momenta of 1/(p-z)? in the
direction of -sing-Wi1, where 1/(p—)? represents the first and the
second terms of the equation (39), 16/{9(p-t)? }and 8/{3(p-1)?}.

Then we compare the changes of the spin angular momentum
with the changes of the energy intensity. The energy intensity of
1/(p-t)?in Table 2 for Case-1 (non-linear model) changes its sign
from negative to positive when the rotation of the object becomes
faster from rotation 1 to rotation 2. It suggests that this component
is a negative flow of the waves when the object rotates with the
frequency of ¢1, but when the object rotates faster with the
frequency of ¢,, the waves become a positive flow; and, the spin
angular momentum also changes its spinning direction from
negative to positive as shown in Table 5.

Table 5: Relative intensity of spin angular momentum, Case-1

Components of the waves | Rotation 1 | Rotation 2

—sing/(p-1)? -6.003-10% | 7.215-103
—sing/(p-o)13 1.400-10° | —1.734.10°
—sing/(p-o)'3 4.592-10° | -5.688-10°

—singsin9 -1.163-1072|-1.234-1072

sing(cos26-sin%0) 02898 | -0.5123

Table 6: Relative intensity of spin angular momentum, Case-2

Components of the waves | Rotation 1 | Rotation 2

—sing/(p-1)2 -71.08 7.644
—sing/(p-t)/113 5.946-102 | 1.031-102
—sing/(p-t)1¥? 6.159-102 | 1.605-102

—singsin?0 -2.250-10%|-1.270-102

sing(cos26-sin%0) 1129 | -0.5360

The summations of the values for positive and negative
coefficients of the spin angular momenta are shown in Table 7 for
Case-1 and Case-2, and Figure 8 for Case-1 and Figure 9 for Case-
2. In both cases, the values change upon the selection of the
rotation-mode of the object, rotation 1 or rotation 2. As shown in
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the figures, the spin angular momentum changes its sign between
rotation 1 and rotation 2 in Case-1 (non-linear model), while such
a rule of changing sign is not so clear in Case-2 (linear model).

Table 7: Relative intensity of spin angular momentum

Positive flow | Negative flow
Case-1 Rotation 1 [5.992-10° | -6.003-10°
Case-1 Rotation 2 | 7.215-10° | —7.421.108
Case-2 Rotation 1 | 1.212-10° —7.108-10*
Case-2 Rotation 2 | 2.713-10? —5.486-102

rotation 1

[ Posttive fiow
W Negatie flow
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Figure 8: Relative intensity of spin angular momentum Case-1
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Figure 9: Relative intensity of spin angular momentum Case-2
3.3. Discussion

The results show that positive and negative flows of the waves
appear if the object rotates, and some of the components that
indicate positive and negative flows have opposite spinning
directions. The results also show that the rotation-mode (rotation
1 or rotation 2) of the object relates to the energy intensity of the
emitted waves, as well as their spinning directions.

Table 8 and Table 9 for Case-1 (non-linear model) and Table
10 and Table 11 for Case-2 (linear model) summarize the changes
of the signs of the energy intensity and the spin angular
momentum.

In Case-1 (non-linear model), except sin29, these components
change their energy intensities either from positive to negative or
from negative to positive, and simultaneously change their signs
of the spin angular momenta either from positive to negative or
from negative to positive. For example, the component of 1/(p—r)?
is a negative flow with rotation 1, but it is a positive flow with
rotation 2; while its spinning direction changes from negative to
positive when the rotation-mode changes from rotation 1 to
rotation 2.

The coefficients of 1/(p—)"3, —1/(p—)** and cos?6-sin’d
show the same rule of changing sign, but in the opposite directions
of the flow and the spin of 1/(p—7)?2.
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This finding in Case-1 (non-linear model) is consistent with
Figure 10 of our previous research [5] upon the analysis in
rectilinear coordinates, in which the negative flow has the
clockwise spin, while the positive flow has the anti-clockwise
spin.

The exception, sin%d, relates to cosgsin?g of Table 2 for the
energy intensity and to singsin?0 of Table 5 for the spin angular
momentum. The absolute values of these calculated coefficients
are smaller than those of the other components; and, the flow and
the spin don’t change their signs. Therefore this component is not
considered significant.

In Case-2 (linear model) shown in Table 10 and Table 11, the
rule of changing sign as observed in Case-1 applies only to cos?6—
sinZg.

Table 8: The sign of the coefficient, energy intensity, Case-1

No rotation | Rotation 1 | Rotation 2
Vpo? |+ - +
1/(p—)*1e _ + _
_]/(p_,[)l3/3 _ + _
sin%9 + + +
c0s26-sin%0 + + -

Note for Tables 8, 9, 10 and 11: The component of cot?d doesn’t appear in these
tables because it is on the rotation axis, and not considered. 1/(p—z)?is a simplified
form of 16/9(p—7)? and 8/3(p—1)% —1/(p—o)*** is a simplified form of —-64m/27.(p-
7)*3; sin%) is a simplified form of 8p%sin%0/18m of the equation (39); and cos?-
sin%g is a simplified form of 8cos?6-8sin%d of the equation (40). All these
components are multiplied by cos¢ for calculating the energy intensity and by —
sing and sing for calculating the spin angular momentum.

Table 9: The sign of the coefficient, Spin angular momentum, Case-1

Rotation 1| Rotation 2

—sing/(p-t)? - +
—sing/(p-t)*3 + -
—sing/(p-1)+"° + -

—singsin?0 - -

sing(cos*0—sin?0) + -

Table 10: The sign of the coefficient, energy intensity, Case-2

No rotation | Rotation 1 | Rotation 2

1(p—1)? - - -
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] /(p—r)11’3 + _ +
~1/p—t )13/3 + _ +
sin%0 + + +
c0s%0—sin%0 + + -

Table 11: The sign of the coefficient, Spin angular momentum, Case-2

Rotation 1 | Rotation 2

—sing/(p-)? - +
=sing/(p-7)"? + +
—sing/(p-7)'¥ + +

—singsin?0 - -

sing(cos*0-sin?0) + -

Positive flo

Negative flow

Figure 10: Geometrical relation between positive and negative flows in flat
space (from [5])

4, Conclusion and recommendation

The result indicates that the rotation of the object can produce
both positive and negative energy intensities of the waves, and
they are interpreted as positive and negative flows. Both positive
and negative flows appear when the object rotates, although the
selection of the input data, the non-linear model or the linear
model, leads to differences of the energy intensities.

With the non-linear model, the calculated spin angular
momentum of the waves changes its sign, + or —, when most of
the components change the signs of their energy intensities either
from positive to negative or from negative to positive, depending
on the speed of the object’s rotation. This finding means that most
of the components of the waves change their spinning directions
when the energy intensity of the flow of the waves changes its
sign + or —, also depending on the speed of the object’s rotation.
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This particular finding on the spin angular momentum is
consistent with the previous research [5]. However, with the linear
model, most of the components of the waves don’t follow the
same rule of changing sign.

A parallel image of the source of the anti-gravity is a rotating
black hole, and the same rule may apply. Then the positive flow
of the waves may be gravitational waves and the negative flow
may be the gravitational waves that flow in opposite directions. If
those gravitational waves are observed from a rotating black hole
and if they indicate the same rule of the energy intensity and the
angular momentum as shown in this paper, it will certify the
theory.

On the other hand, the theory of the time-space distortion
should be verified with a compact nuclear fusion reactor for
developing the flying craft. At the next step of the research, it is
necessary to calculate the probability of proton-capture or proton-
charge-exchange with the time-space distortion model that is used
for the simulation reported in this paper.
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