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Gravitational waves in Newton’s gravitation and criticism of gravitational waves
resulting from the General Theory of Relativity (LIGO)

The most important conclusion from this article is that from the General Theory of Relativity do not result
any gravitational waves, but just ordinary modulation of the gravitational field intensities caused by rotating
of bodies. If the LIGO team has measured anything, it is only this modulation, rather than the gravitational
wave understood as the carrier of gravity. This discussion shows that using too complicated mathematics in
physics leads to erroneous interpretation of results (in this case, perhaps the tensor analysis is guilty). Formal-
ly, various things can be calculated, but without knowing what such analysis means, they can be attributed
misinterpreted. Since the modulation of gravitational field intensities has been called a gravitational wave in
contemporary physics, we have also done so, although it is misleading. In the article it was shown, that from
the Newton’s law of gravitation resulted an existence of gravitational waves very similar to these, which re-
sult from the General Theory of Relativity (GTR). The article shows differences between the course of gravi-
tational waves that result from Newton’s gravitation, and the course of gravitational waves that result from
the General Theory of Relativity, which measurement was announced by the LIGO (Laser Interferometer
Gravitational-Wave Observatory) [1-3]. According to both theories, gravitational waves are cyclical changes
of the gravitational field intensities. The article proposes a method of testing a laser interferometer for gravi-
tational wave measurement used in the LIGO Observatory. Criticism of results published by the LIGO team
was also presented.

Keywords: gravitational wave, Newton’s gravitation, LIGO interferometer.

1 Introduction

In classical mechanics, bodies that move relatively to the observer are the source of gravitational field
of variable intensity. If the motion of bodies is cyclic, then they are the source of cyclic changes of the gravi-
tational field intensities, which we will call the gravitational wave. The changes of gravitational field intensi-
ties are caused by changing distance of bodies in relation to the observer. In chapters 3 and 4 examples of
gravitational waves that result from the Newton’s law of gravitation are shown.

In General Theory of Relativity, bodies circulating the shared centre of mass are also sources of gravita-
tional wave, which appears as propagating vibrations of gravitational field (wrinkles of space-time) [4].

Chapter 5 presents the results announced by the Laser Interferometer Gravitational-Wave Observatory
(LIGO) on the detection of gravitational wave predicted by the General Theory of Relativity.

The gravitational wave resulting from the Newton’s law of gravitation has a different course than the
gravitational wave registered by the LIGO team. It follows that one of these theories incorrectly describes
this phenomenon, or that too many simplifications of complex model were used to study the gravitational
wave within the General Theory of Relativity.

The calculations presented in this article do not take into account the time shift resulting from the finite
velocity of propagation of the gravitational interactions. If the body moves away from the observer, then the
time of reaching gravitational field variables to this observer becomes longer. When the body moves closer,
then the time of reaching gravitational field variables is shorter. However, if the velocity of body is low in
relation to the velocity of propagation of the gravitational interactions, then this effect is negligible.

In considered cases not only the gravitational field intensity changes, but also the direction of gravity
effect. In the article we deal mainly with intensity. Deliberations will concern only such situations, in which
the observer is in a plane of rotating bodies.

According to the Newton’s law of gravitation, two homogeneous spheres of mass m and M, located at a
distance of R, attract each other with force

F:G”;Af. (1)
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Due to Newton’s second law of motion, the acceleration which a body of mass m gives to a body of
mass M is expressed by the following formula

F m
= =G—. 2
CuTTR @
In our calculations, we assume that the gravitational constant has a value of
2
G =6.67408(31)-10™"" [%} . 3)
g

2 Gravitational wave generated by a system of two rotating bodies

We consider the two bodies circulating the shared centre of mass as shown in Figure 1. The bodies are
homogeneous spheres of mass m; and m,. Circles where the bodies circulate in the shared centre of mass
have rays of 7, and r,. At any given moment the bodies are always on opposite sides of the shared centre of
mass. In order for the bodies to be related by gravity in a natural way, we will assume in simulations that

nm, =rm, =1. “)
For presented system the following applies
R*=(D-x)*+y" )
B=xt 4y (6)
X =1, cos(r); @)
v = r,sin(mt); ®)
o=2mn/T. )
On this basis, we obtain the following
R*=D’+x’+y" =2xD =D’ + 17 —2Dr; cos(0t) . (10)
Based on (2), the gravity field intensity from mass m;has at the detector point the value of
a,=G2L F:E}. (11)
R s kg
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Figure 1. Two bodies of m; and m, mass rotating in a circle of | and r, radius

After taking into account (10), the following results are obtained
m

a,=G . 12
' D?+r? —2Dr cos(wr) (12)
The components of gravitational field intensity, as shown in Figure 1, have the following values
alX:alcosB:alD_x; (13)
R
— g sinB=ag 2 14
aly—alsmB—alR. (14)
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On the basis of (7), (8), (10) and (12) we obtain the following
m, D — 7, cos(r)

a, =G > (15)

' D? +r? —2Drcos(ot) \/Dz +717 —2Dr, cos(wt)

m 7 sin( ot

a, =G ——s 1 2 ; o ' (16)

D" +1" =2Drcos(mt) \/D + 1~ —2Dr, cos(ot)

On this basis, we obtain the following
a,, =Gm,— lz_ ricos() 372 0 a7
(D" +1" =2Dr, cos(mt))

a, = Gml h Sln(O)t) (18)

(D* + 17 —2Dr cos(wt))**

In case of body with m, mass, the above formulae differ only in an angle, which is not wz, but w¢+m.
For the body m,, the relation (12), (17), (18) are in a form of
m, m,

a,=G—5—— =G—5—— ; (19)
D” +r, —2Dr, cos(0t + 1) D” +7r, +2Dr, cos(ot)
D —r,cos(ot +T) D +r,cos(mt)
aZX = Gm2 2 2 : 3/2 = Gm2 2 2 : 32 2 (20)
(D" +1r, =2Dr, cos(mt + 1)) (D" +1, +2Dr, cos(mt))
4y, = Gy —— r, sin( @t + ) = Gmy— 2—r2 sin( ) . @)
! (D* +r, —2Dr, cos(ot + 1)) (D” +r, +2Dr, cos(ot))
The components of gravitational field intensity from two bodies are
m, (D —r, cos(wr)) m, (D +r, cos(wt)) ]
a,=a,+a, =G 2 : 2 : T : 2 - 32 |° (22)
(D +1 —=2Dr, cos(mt)) (D" +r, +2Dr, cos(mt))
nm rm
a,=a,, +a, =Gsin(w L - 22 ) 23
oo ( )[(DZ +717 =2Dr; cos(wt))’?  (D*+7r} +2Dr, cos(or))*? } 3)

The gravitational field intensity from two bodies is

a=Jiral. @49

% 3k ok

In some cases we will assume that the distance of circulating bodies may change. Then their distance
will decrease linearly in time, according to the relation

t
T
1
o8| A
0.6 S G v N — N .. —
04 i - T ~ . ., :
; / ST N \\ |
] / ! P — I
0.2 ! / - R
0 I\ R - I i —> detector
\\ \\ el . 4 // B ;
S ST
=-U. * ....... T - //
0.8 Sl S 2 il P
-1

-1 -08-06-04-02 0 02 04 06 08 1

Figure 2. Trajectory of body movement assumed in some simulations, for 71(0) =,(0) = 1 m
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In this case, the bodies are not naturally related by gravity and their movement is artificially forced. In
this case, the bodies fall over each other in a spiral during 37 (Fig. 2).

2.1 Two bodies of equal mass

We assume that two rotating bodies have identical mass m; = m, = m.
Figure 3 shows the gravitational field intensity (24) in a distance of D = 1.5 m from rotating bodies. As
can be seen from the figure for D = r, the variations in intensity are not sinusoidal.

0 ¢ [-107 m/s?]

2.5
\ a(0) = 2.776418582626263 - 107

2.0

15\ il

ol !
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Figure 3. The gravitational field intensity for D = 1.5 m, #(0) = 1 m, m; =m, =1 000 kg, 7 =5 000

Figure 4 shows the gravitational field intensity (24) in a distance of D = 100 000 m, which bodies are a
source with mass of m = 10 000 kg. For D >> r the intensity changes are similar to sinusoidal.
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Figure 4. The gravitational field intensity for D = 100 000 m, (0) = 10 m, m; = m, = 10 000 kg, 7 =5 000

The presented analysis shows that when two bodies rotate around each other, they are a source of gravi-
tational field of variable intensity. If the bodies get closer to each other by the spiral, then the amplitude of
changes decreases. Local maxima occur twice in one full body rotation.

2.2 Two bodies of different mass

We assume that two rotating bodies have different mass m, > m,. Figure 5 shows the gravitational field
intensity (24) in a distance of D =20 m from, which bodies are a source with mass of m; = 350 kg and
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m, = 250 kg. This time the distance of rotating bodies is constant, i.e. 7(f) = constans = 10 m. After taking
into account (4) we receive r,(f) = constans = 14 m.

Figure 5 shows two local maxima at full body rotation. The smaller one occurs when a body of higher
mass is closer to the detector than a body of lower mass. The larger one occurs when a body of lower mass is
closer to the detector than a body of higher mass. This is because the smaller body circulates around a larger
orbit, so it comes closer to the detector (formula (4) applies).
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Figure 5. The gravitational field intensity for D = 20 m, »|(¢) = constans = 10 m, ry(f) = constans = 14 m,
my =350kg, my =250kg, T =5 000

When the detector is more distant from the rotating bodies, then the difference between maxima disap-
pears. For example, for the same system of bodies as in Figure 5, the gravitational field intensity seen from a
distance of D =450 m has two, almost identical, maxima at full rotation of bodies (Fig. 6).
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Figure 6. The gravitational field intensity for D = 450 m, () = constans = 10 m, ry(t) = constans = 14 m,
my =350 kg, m, =250 kg, T =5 000

2.3 Gravitational wave caused by four moons of Jupiter

In order to determine the gravitational field intensity from the four Galileo moons of Jupiter, we have
carried out a numerical simulation (for the data from Table 1). On its basis, the intensity of gravitational field
seen from Earth was determined, the source of which are four Galileo moons of Jupiter.
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For reasons of simplification, it has been assumed that the orbits of these four moons are in the same
plane as the Earth. It was also assumed that at initial moment ¢ = 0, the Jupiter and all moons of Jupiter are in
conjunction with the Earth, i.e. lie on a section connecting the centre of Earth with the centre of Jupiter.
Since the mass of Jupiter is much greater than the mass of moons, for simplicity it was assumed that Jupiter
is motionless in relation to the Earth. For this reason, Jupiter does not influence the gravitational field inten-
sity changes from his moons and has not been taken into account in simulation.

Table 1
Sizes accepted in calculations for Jupiter and its four moons

Distance of Jupiter from the Earth D=63-10"m
Mass Io m; = 8,9-107 kg
Orbit radius o 1 =4.210m

Rotation velocity lo

o =2n/T;=2n/(1,510°s)=2,1-10" 1/s

Europe mass

mg =4,8-10% kg

Orbit radius of Europe

rg=6,7-10°m

Rotation velocity of Europe

0z =21/ Ty =2n/(3,110°5)=2,0-10" 1/s

Ganymede mass

mg = 1,510 kg

Orbit radius of Ganymede

re=1,1-100m

Rotation velocity of Ganymede

0 =2n/Tg=2m/(62-10°s)=1,010" 1/s

Callista mass

myg = 1,1-10% kg

Orbit radius of Callista

rg=19-10°m

Rotation velocity of Callista

g =21/ Ty =2m/(1,410°s) =4,4-10° 1/s

Results of simulation were presented in Figure 7.
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Figure 7. The gravitational field intensity of four Jupiter moons, seen from the Earth (Table 1).
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The gravitational field intensity from Jupiter is not taken into account

3 Gravitational wave as seen by the rotating observer

We consider the rotating observer as shown in Figure 8. The observer is gravitated by a homogeneous

sphere with a mass of m. For presented system, the following occurs

R =(d-x)"+)"; (26)
rr=x"+y%; (27)

x =rcos(ox); (28)

y =rsin(o); (29)
o=27n/T. (30)
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On this basis, we obtain the following
R*=D*+x"+y*—2xD =D’ +r* —2Drcos(ot). (31)

Figure 8. Rotating observer in a circle with a radius of »

After placing to (11) we obtain a gravitational field intensity dependency identical to (12), i.e.
m
D* +r* —2Drcos(wt)

The case in which the observer rotates is qualitatively different from the case shown in Chapter 2,
where the two bodies rotate around each other. In this case, the gravitational wave does not propagate in a
space where the source of gravity is motionless. Changes of the gravitational field intensity occur only for a
moving observer. But formula (32) will also apply in a symmetrical situation when the observer is motion-
less and the source of wave circulates along a suitable trajectory. Formula (32) will also apply if the body
and observer change places.

(32)

a=G

3.1 Gravitational wave from the Moon

The situation shown in Figure 8 may be a model of the Earth-Moon system. The observer is located on
the surface of Earth in a plane of the Moon orbit. The source of gravity is the Moon. In the Moon system, the
observer rotates around the center of ¢ Earth. We assume the values shown in Table 2. The observer’s rota-
tion period is slightly longer than 24 hours due to the Moon’s movement around the Earth.

Table 2
Sizes accepted in calculations for the Moon
Average radius of Earth r=6371,0 km=6.4-10°m
Average radius of Moon orbit D = 384404 km = 3,8-10° m
Moon mass m=773-10" kg
Rotation velocity of the observer 0=2n/T=2n/(24,84h)=2n/ (89428 s) =7,02-10° 1/s

The diagram of gravitational wave from the Moon calculated on the basis of (32) is shown in Figure 9.
This gravitational wave is the cause of tides and outflows.

The gravitational wave amplitude of the Moon is
- . —_— . -6
"Kfmax2 % min _ a4 (0) ;K(T/z) - 2'27423 7 s = 1.1372-10°mss". (33)
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Figure 9. The gravitational field intensity from the Moon (Table 2)

3.2 Gravitational wave from the Sun

The situation shown in Figure 8 may also be a model of the Earth-Sun system. The observer is located
on the surface of Earth. The source of gravity is the Sun. In the solar system, the observer rotates around the
centre of Earth. We assume the values shown in Table 3.

Table 3

Sizes accepted in calculations for the Sun

Average radius of Earth

r=6371,0 km=6,4-10°m

Average radius of Earth orbit

D=149,6-10°km=1,5-10""m

Sun mass

m=20-10"kg

Rotation velocity of the observer

w=2n/T=2n/(24h)=2r /(86400 s)=7,27-10" l/s

The diagram of gravitational wave from the Sun calculated on the basis of (32) is shown in Figure 10.
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Figure 10. The gravitational field intensity from the Sun (Table 3)

The amplitude of the gravitational wave from the Sun is

aSimax _asimin _ aS(O)—

ay(T/2) 1.0125-10°

2

46

2

m/s

2 =0.5063-10°m/s’. (34)
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The gravitational waves from the Moon and Sun cause tides on the Earth. This means that the phenom-
enon of gravitational waves is known and observed on the Earth from always. From these observations it
appears that the gravitational wave deforms the shape of bodies.

The intensity of the gravitational field ax from the Moon (Fig. 9) is several hundred times smaller than
the intensity of gravitational field ag originating from the Sun (Fig. 10). However, the Moon is much closer
to Earth, and therefore the maximum change of gravitational field intensity from the Moon (33) is 2.25 times
greater than the maximum change of gravitational field intensity from the Sun (34). For this reason, the sea
tides and outflows caused by the Moon are greater than those caused by the Sun.

4 Absolute changes of the gravitational field intensity (amplitude)

According to the General Theory of Relativity mass influences the geometry of space-time. According
to the creators of LIGO detector, this decoder can measure relative changes in the length of two arms of this
interferometer [1]. On this basis, changes in gravitational field intensity can be measured indirectly. The
LIGO Interferometer cannot measure the absolute value of gravitational field intensity. Its task is to indirect-
ly measure changes in gravitational field intensity.

Such a measurement is not affected by how large the gravitational field is, but by the changes in its val-
ue (absolute changes). Therefore, in the following subsections we are going to determine absolute changes of
the gravitational field intensity for two previously considered cases.

4.1 Gravitational wave amplitude caused by two rotating bodies

Now we will determine the absolute changes of gravity field intensity for the case discussed in
Chapter 0, two bodies related by gravity.
4.1.1 Component y of the gravitational wave

First we will determine the component changes y. On the basis of (23), taking into account condition
(4), the following are obtained

a,= Gésin(mt){ I m } : (35)
n n v v
1+ =2 cos(or))*?  (1+-2 +2-2cos(mr))?
( D (wr))™ ( 2% (o))
D>>(r+n) = ayzGrg?sin(cot){ ! ! } (36)

r B T
1-2"Lcos(ax))”*  (1+22cos(mr))?
( D (o)™ ( D (o))

Based on developing into the Taylor series, it is possible to show that

x=0 = ;3/2:1*'3)6 A ;3/2:1—3)& (37)
(1-2x) (1+2x)
On this basis, formula (36), it is possible to write in approximated form
D>>(r+1) = a,~G T Lsin(er)| (1+3-=cos(ar))— (1-3-2cos(a)) |; (38)
! D D D
D>>(r+1) = a, = 3G%sin(mt)cos(mt). (39)
On the basis of the designation adopted in (4) and the trigonometric formula we obtain the following
D>>(r+1) = a, = %G%sm(zmz). (40)
It results that the amplitude of component y of the gravitational field intensity is
D>>(r+r) = A),:%G“”D—*jfz). (41)

Cepusi «®dunsuka». Ne 4(96)/2019 47



R. Szostek, P. Goralski, K. Szostek

4.1.2 Component x of the gravitational wave
Now we will determine the changes in component x. On the basis of (22) we obtain the following

1- "1 cos(ar)) 1+ 2 cos(ar))
. =G—2[ D emy— D } )
r r v r
1+ -2 cos(wr))”? 1+-2-+2-2cos(ot))”?
(DZD()) (DZD())
- cos(mt)) 1+2 2 cos(r))
D>>(r+1n) = asz—{ m—2L +m,—D } (43)
1-2"Lcos(wt))*? 1+2 2 cos(mr))’”
( D (o)) ( D (o))
Based on developing into the Taylor series, it is possible to show that
x=0 = X g2 A Y g2 (44)
(1-2x) 2 (1+2x) 2
On this basis, formula (43), it is possible to write in approximated form
1 7 9 5 )
D>>(n+n) = a = GF[ m,[1 +251005(0)t)+5§cos ()] +
(45)
+m,[1- 2icos(u)t) + 27—22 cos’(0t)]
D 2D’ '
On the basis of (4) we obtain
D>>(r+5) = a =G—=| m+m Q2mm (mt)+9r2 2 cos? (o) (46)
b oop 2D 2 D’
D>>(rn+r) = a, zGé{ m1+m2+§%cos2(mt) } 47)
On the basis of the trigonometric formula
cos’(ot) = %(005(20”) +1) (48)
we obtain the following
D>>(r+1) = a. :G% zGl(”—W(cos(zmz)ﬂ) (49)
On the basis of (4), it is possible to show that
m,+m 91(r+n)
D >> \/r- = 12> L2 50
et e 1D (50)
Le. the formula (49), it is possible to write in approximated form
D>>(r+rn) = a =G ”11;'2’"2 Z ](Vl + VZ) cos(2mr). (51)
Intensity a, (51) consists of a constant part in time with a value of
D>>(r+rn) = EX:Gé(ml+m2) (52)
and parts of variable in the time with value of
D>>(r+r) = Aa, zGM 0s(20). (53)
It results that the amplitude of x component of the gravitational field intensity is
D>>(r+n) = A = zGl(Vl—”z). (54)

D4
4.1.3 Law for the gravitational wave amplitude

The simplified formulae (40), (41) and (52), (53), (54) have been numerically verified and in a satisfac-
tory way are in line with the exact formulae (23) and (22).
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According to (52), when two bodies rotate, the resultant gravitational field intensity is inversely propor-
tional to D” and proportional to the sum of mass.

Formulas (41) and (54) express changes in components of the gravitational field intensity (amplitudes).
They show that the amplitude of gravitational wave generated by two bodies related by gravity is inversely
proportional to D*, proportional to the distance of 7+r, between rotating bodies and proportional to the mo-
ment of inertia / (4).

Figure 11 shows components of the gravitational field intensity: time constant component (52), two time
variable components (40) and (53). For the observer, component y causes changes of the direction of gravita-
tional field intensity vector. Component x causes changes of the value of gravitational field intensity vector.

Figure 11. Components of the gravitational field intensity caused two rotating each other bodies
related by gravity, when D >>r| + 1,

Formulas (40) and (53) indicate that the frequency of gravitational wave is twice as high as the frequen-
cy with which bodies rotate.

On the basis of above deductions we can formulate the law for gravitational wave amplitude coming
from two bodies related by gravity. If the parameters of two rotating each other bodies are determined with
the index u and the parameters of two other rotating each other bodies are determined with the index n, then
the following occurs
) ~ Iu(rul + }/}'12) Dy >> 1y +iys

D4 D: Dy >> 1+, An = A“ ’

(35)

4.2 Gravitational wave amplitude as seen by the rotating observer

Now we will determine the absolute changes of gravity field intensity for the case discussed in Chap-
ter 3. According to the formula (32) we obtain

m
H=G——F——; 56
O (1) D*+r*=2Dr (56)
m
() =G——— . 57
amm( ) D2 +I"2+2D}" ( )
Half of the absolute change (amplitude) is
Taking into account (56) and (57), the following are obtained
G m G m
Aa = - ; 59
2 D*+r*=2Dr 2 D*+r*+2Dr (>9)
2, .2 P22
Aa=£m(D +r +22Dr2)2(D -I-zr2 2Dr); (60)
2 (D°+r°) —4D°r
G 4Dr Dr
Aa=—m =2Gm ; 61
2 D*+2D* +rt—4D% D* 2D +r* 1)
D>r
Ag=2G Dmr mr 1 mr : (62)

——=2G————— > 2G—
(D’ =1y D’ (1-(r/ D)’y D’
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D>>r =  Aa=262-TL (63)
D

I

a — seen by rotating observer; b— caused by a single body rotating around a distant point
Figure 12. Components of gravity field intensity (D >> r)

In this case the amplitude of gravitational wave is inversely proportional to the third power of distance
between the observer and source, i.e. D’ (Fig. 12). If D >> r, then different bodies will be the source of gravi-
tational wave of a similar amplitude, if the value of ms/D’ is similar for these bodies.

From both analyzed cases it appears that changes in gravitational field intensity from heavy objects lo-
cated at large distances from the observer will be similar to changes in gravitational field intensity from light
objects located at smaller distances from the observer.

5 LIGO experiment

In 2016, the research team at the Laser Interferometer Gravitational-Wave Observatory (LIGO) [1] an-
nounced that it had indirectly measured the gravitational wave as predicted by GTR. Measurements were
carried out simultaneously at two sites in Hanford and Livingston. Both measured signals were consistent
with the course of gravitational wave resulting from GTR. The wave that was measured was to come from
two black holes rotating around each other and falling on each other. The mass of black holes were estimated
at 36 mass of the Sun (= 7,2-10°' kg) and 29 mass of the Sun (= 5,8-10°' kg). When they collided, they were
distant of 410 Mpc = 1 337 260 000 light years (= 1,27-10 m). Black holes falling down the spiral were,
according to predictions of GTR, the source of gravitational wave understood as cyclical changes of the
gravitational field intensity.

The LIGO experiment consists in searching for correlations between the signals measured at two Han-
ford and Livingston centers and the theoretical signal resulting from the GTR model. If these three signals
are correlated, then it is concluded that a real signal was measured in the LIGO. Since the gravitational wave
propagates at a finite speed of light, the two measured signals can be shifted in time.

Figure 13 shows the first indirect measurement of gravitational wave announced by the LIGO
(GW150914). This wave has amplitude, which grows in the last phase of bodies moving close each other.
The Figure shows that when black holes come close each other, the amplitude of the gravitational wave in-
creases. The amplitude of gravitational wave disappears only after the collision of bodies.

Figure 14 shows the second measurement of gravitational wave announced by the LIGO (GW151226).
As you can see in figure, the signals measured in the LIGO have values below the noise level. Searched
gravitational wave had to be recovered with a use of filters made in the form of computer analysis. In this
case, there is always a risk that the signal found is a result of used filters and not of actual measurement. In
addition, in the noise it is possible to find the correlation with any pre-set signal. The study was conducted by
Granger Clive, who discovered the phenomenon of coincidence in macroeconomic time series [5], for which
he received the Nobel Prize in Economics in 2003. Therefore, if some stochastic signals were measured in
Hanford and Livingston, it is almost certain that in a sufficiently long period of observation two very short
signals will be observed, corresponding to searched signal. The correlation of such signals may be entirely
incidental and not due to a common cause. With the LIGO, the risk is extremely high, as each collision of
black holes is one-off. As a result of collision, the system of rotating black holes is destroyed and the meas-
urement can never be repeated.
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Figure 13. Gravitational wave diagram given by the LIGO (GW150914). Source [1] and [3]
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Figure 14. The signal measured in LIGO is at the noise level (GW151226). The diagrams show the signal
after filtering with the best fitted course resulting from the model. Source [2]

The above doubts are confirmed by the research published in paper [6]. The authors analyzed the noise
available by the LIGO team. They detected that noise from both centers, although it should be independent,
is often correlated. In addition, there is a correlation between the noise measured in Hanford and Livingston
for the time shift between these noise levels, similar to that between the recorded signals that were supposed
to come from black holes.

It is possible to verify whether the phenomenon of coincidence occurs during the measurement of gravi-
tational wave. Check how often the required gravitational wave signal is present in only one interferometer.
If the desired signal appears in one interferometer, but at the same time (with acceptable time shift) it does
not appear in other, then it is not a gravitational wave measurement, but a random correlation (coincidence).
Such situations will indicate that there are random correlations with the desired signal. If random correlations
occur in one interferometer, they are of course less frequent in two interferometers at the same time. Such a
situation is going to be interpreted incorrectly as a measurement of real gravitational wave. However, if cor-
relations between measured noises with searched signal occur only simultaneously in both interferometers,
then correlations are not incidental, but have a common cause. Since the LIGO interferometers conduct di-
rectional measurements (the wave from some directions can be measured and from others not), it would be
beneficial to have two different interferometers parallel to each other in order to investigate whether there is
a phenomenon of coincidence. Then each real wave would be measured in the same way by both interferom-
eters. Unfortunately, the interferometers in Hanford and Livingston are built in such a way that their arms are
inclined towards each other. In this case, one can measure the signal and the other cannot, if it is from the
correct direction. Such an uneven setting of interferometers cause that it is difficult to demonstrate the com-
patibility of conducted measurements there with the model is incidental.

The course of gravitational wave presented by the LIGO team differs significantly from the course that
results from the Newton’s law of gravitation. The comparison refers to two rotating bodies. According to the
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LIGO, the amplitude of gravitational wave increases when bodies come close to each other (Fig. 13 and 14).
The amplitude of Newton’s gravitational wave decreases in proportion to the bodies coming close to each
other (Fig. 4).

From the above it results that gravitational wave predicted by GTR has a different cause than the New-
ton’s gravitational wave. The Newton wave is a result of variable, geometric layout of bodies in space. If the
wave resulting from GTR had the same cause, it should follow a similar course. It is necessary to remem-
bered that Newton’s law of gravitation is one of the most experimentally verified physical laws. Of course, it
was experimentally verified for bodies of relatively small mass. The LIGO measurements relate to bodies of
much larger mass. If the course of gravitational wave is to be as published by the LIGO team, then for large
circulating mass a completely new phenomenon must appear that does not appear in the Newton’s law of
gravitation. It is very interesting that such a new phenomenon has only been detected on the basis of GTR
equations that have been proposed without any prior awareness of the existence of such a phenomenon.

Based on GTR, it was concluded that black holes lost a large part of their weight during the whole pro-
cess of falling. Their mass was to radiate in a form of gravitational field [1]. After the collision, a black hole
was created with a mass of about 63 mass of the Sun, i.e. 3 mass of the Sun less than the total mass of black
holes colliding with each other. According to the Newton’s law of gravitation, the gravitational force does
not consume the body weight that generates it. This seems to be in line with the state of knowledge on the
structure of matter. If the bodies lost weight due to generated gravity, then at least some atoms of matter
would have to be disintegrated as a result of this process (or ageing consisting in reduction of their weight).
Such a phenomenon is in no way investigated or confirmed under laboratory conditions.

According to simulations presented by the LIGO, the black holes that were the source of gravitational
wave fell down on each other on a circular spiral in just a fraction of second. It is worth mentioning that such
a way of their rotation is different from that which was observed directly in case of dual system PSR
B1913+16 consisting of a pulsar and neutron star [7]. This system has been observed for several years. It was
estimated that pulsar and neutron star, which rotate around each other at an average distance of about 2.65
rays of the Sun, would fall on each other after only 300 million years.

According to the LIGO, in both announced cases, black holes fell on each other in the spiral. In case of
Newton’s law of gravitation, two bodies related by gravity do not fall over each other in a spiral. Bodies
could fall on each other in a spiral when they lose momentum for some reason, for example when they are
moving in a dense medium. We have confirmed this with numerous simulations.

6 Proposal for testing the LIGO Interferometer

Every technical measuring device requires calibration or adjustment, because otherwise it is unknown
what it measures. Neither calibration nor adjustment was applied in case of LIGO due to the lack of a con-
trollable source of gravitational wave with known parameters that could be used as a standard. It will only be
possible to check what the LIGO actually measures, if such a reference source of gravity wave is available.

The analysis presented in this article shows that it is possible to generate a model gravitational wave,
which can be used for adjustment the LIGO. It is possible for that purpose to use e.g. body system as shown
in Figure 1. The black holes in GW150914 formed this system before the collision. Figure 13 shows that
when black holes had a velocity of v = 0.35¢, they carried a full turn during ¢# = 0.05 s. On this basis it can be
assumed that 7, = 850 km. On the basis of (54), taking into account equation (4), the following are obtained

Ny
4Ax ~ I(rl +I"2) — mz . (64)
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According to (52), the average gravitational field intensity from black holes of GW150914 was as fol-
lows

j =4,6-107. (65)

o1 1:2:10" +58-10"

m, +m
7 ~G— 2=
(1,27-10%)?

. e =6,67-1 =54-107. (66)
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If for the system in Figure 1 we will accept that m; = 10 kg, m, = 10 kg, r, = 10 m, D = 10 000 km, then

10
” 10~10(10+10j
4, _1itn) 10 50107 5546107 (67)
9G D (10-10)
According to (52), the average gravitational field intensity from considered light bodies is as follows
=M™ _g67.10m 010 302554107 (68)
D (10-10%)

Based on the law (55) for the gravitational wave amplitude, or directly from (65) and (67), it results that
the gravitational wave amplitude generated by two light bodies under consideration is more than 10°° orders
of magnitude greater than the gravitational wave amplitude generated by black holes GW150914, when
r1 =850 km. Even if there are some relativistic effects resulting from GTR that are not predicted by New-
ton’s law of gravitation when the black holes come to each other, the difference in these amplitudes is so
great that the LIGO system should be able to detect the wave from these light bodies.

The source of artificial gravitational wave shall be sufficiently distant from the LIGO for the wave
reaching the LIGO to be virtually flat. The arms of LIGO interferometer are 4 km long, and therefore it
seems that the distance of wave source by D =10 000 km should be sufficient. In order to avoid fraud, a
completely different team of people should produce an artificial gravitational wave, accelerating the rotating
bodies. The LIGO team shall be able to detect when these bodies are rotating.

The only technical problem in production of artificial gravitational waves is the rotation of bodies with
sufficiently high frequency. According to the LIGO data, this system can only measure waves of a frequency
greater than 40—150 Hz (in Figure 13 the gravity wave frequency is 40 Hz). This limitation makes it impos-
sible to rotate of any large bodies, but it is possible to rotate bodies of, let say, 1 kg on a radius of » =1 m.

7 Conclusions

Results announced by the LIGO team are presented as an experimental confirmation of the correctness
of the General Theory of Relativity. However, in order for measurements taken by the LIGO to be unques-
tionable, it is necessary to make adjustments to this device. Only then will it be known whether the LIGO is
able to detect gravitational waves and what it actually measures. For this purpose, it is possible to use circu-
lating bodies, even of small mass, discussed in Chapter 6.

The existence of gravity waves results from the Newton’s law of gravitation.

According to the Newton’s law of gravitation, if the observer moves away from the source of gravity
wave, then the gravitational field intensity decreases slower than the gravitational wave amplitude. If the
source of wave is a system of two bodies related by gravity, as shown in Figure 1, then the amplitude de-
creases as D*. If the source of wave is one body, as shown in Figure 8, then the amplitude decreases as D’.
Cyclical vibrations of the gravitational field intensity occur both in classical mechanics and in the General
Theory of Relativity. However, they have different properties. The differences are as follows:

1. According to classical mechanics, when bodies come to each other, the gravitational field amplitude
decreases (Figures 3 and 4). According to the General Theory of Relativity, when bodies come to each other,
the amplitude of gravitational wave increases (Fig. 13 and 14).

This difference in the course of gravitational wave indicates that, according to GTR, the circulating
large mass are accompanied by the phenomenon not occurring in Newton’s law of gravitation, which is one
of the best verified experimental physical laws. It is very interesting that such a new phenomenon has only
been detected on the basis of GTR equations that have been proposed without any prior awareness of the ex-
istence of such a phenomenon.

2. In classical mechanics the gravitational interaction is not related to the loss of energy by the body
that emits this interaction. According to the General Theory of Relativity, objects emitting gravitational
waves lose their mass, carried in a form of gravitational waves [1].

3. According to classical mechanics, bodies cannot fall on each other in the spiral, if they do not lose
momentum. They can fall on each other in a spiral, if they move in a dense medium and lose their momen-
tum. Therefore, trajectories similar to the one shown in Figure 2 (wave in Fig. 3 and 4) do not apply to bod-
ies naturally related by gravity in an empty space. According to the results announced by the LIGO, as a part
of GTR, bodies can fall on each other in the spiral, because they lose energy when they generate a gravita-
tional wave.
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4. Modulation of the gravitational field intensity causes changes in the dimension of bodies. Such a
phenomenon is deformation of the shape of Earth during tides and outflows. According to GTR, such a phe-
nomenon should be interpreted as a deformation of the space curve. According to classical mechanics, this is
a simple deformation of the dimension of bodies caused by stress.

Measurements conducted in LIGO are on the noise level. This device is to measure relative changes of
two lengths, four-kilometer arms at the level of one atom. Meanwhile the entire matter is filled up with vari-
ous kinds of vibrations. The problem when measuring noise is the phenomenon of coincidence. It turns out
that very often there are random correlations in rows of not connected with causality relations. Granger
Clive’s discovery of this phenomenon was honored with the Nobel Prize for Economics in 2003. The phe-
nomenon of coincidence seriously undermines the credibility of measurements announced by the LIGO
team.

It is possible to verify whether the phenomenon of coincidence occurs when measuring the gravitational
wave (Chapter 5). You should check how often the searched signal, resulting from the model of GTR field, is
present in only one interferometer. If it happens that such a signal occurs only in one interferometer, but at
the same time (with acceptable time shift) it does not occur in other interferometer, then the detection of
searched signal does not mean discovery of the gravitational wave. If interferometers actually measure the
gravitational wave, then it should be recorded simultaneously by all the interferometers (taking into account
their angles of inclination). The presence of a signal in only one interferometer will prove that the desired
signals are present in measurements at random (random noise) or have a local cause.

Presented analysis shows that «gravitational wave», calculated on the basis of GTR, is not in fact a
wave understood as a carrier of gravity. This is a normal modulation (i.e. cyclic change) of the gravitational
field intensity caused by the motion of two rotating bodies. This is evidenced by the fact that frequency of
the «gravitational wave» resulting from GTR is closely related to the frequency of rotating bodies (for two
bodies the frequency of «gravitational wave» is twice as high as the frequency of rotating bodies). In this
article we showed that according to the Newton’s law of gravitation, rotating bodies also causes modulation
of gravity field intensity with a frequency two times the frequency of spinning of bodies (i.e., the same way
as in the framework of GTR).

If two light sources (e.g. light bulbs as shown in Figure 15) rotate, they shall also produce modulated in-
tensity lighting. In this case also the frequency of modulation of the light intensity will be closely related to
the frequency of rotating bulbs. This modulation of light intensity has nothing to do with the photon’s prop-
erties. It has nothing to do with the frequency (its color) of light produced by these light bulbs. The frequen-
cy that can be assigned to photons (i.e. frequency of light produced by the bulbs) is something completely
different and independent of the frequency of modulation of the light intensity, caused by rotating bulbs.

\\ //
~o N,
\\\‘ :\ i
/2
frequency of frequency frequency of
sources rotation of signal modulation intensity

Figure 15. Frequency of light intensity modulation is something else than the frequency of light signal

It is the same as in case of the gravitational field intensity modulated by rotating bodies. Modulation of
gravitational field intensity has no connection with the properties of hypothetical graviton. Because the mod-
el of field on which GTR is based is mathematically complex, the normal modulation of gravitational field
intensity, caused by rotating bodies, was wrongly interpreted as a gravitational wave, understood as a carrier
of gravity [1-3].
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In this article we called the normal modulation of gravitational field intensity as a gravitational wave,
because this was done in case of «gravitational wavesy resulting from GTR.
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P. ocTak, I1. I'ypanscku, K. Hloctak

HbI0TOHHBIH rPAaBUTALMSACHI MEH KAJIIbI CAJIBICTHIPMAJIBUIBIK TEOPUSICHIHAH
TYBIHAAUTHIH TPABUTANUSIBIK TOJKbIHAAP (LIGO) ke3ingeri rpaBuTaums TOJKbIHBI

Ochbl MaKaJaHbIH €H MaHbI3/IbI TY)KBIPHIMBI MBbIHA/IA: JKAJIIIbl CANIBICTBIPMAIBUIBIK TEOPHSCHIHAH KaH/ail 1a Oip
IPaBUTALMSIBIK TOJIKBIHAAD TYbIHAAMaWabl, JCHENepliH alHaIyblHaH OOJIFaH TPaBHTALMSUIBIK OPICTIiH
KepHEYIITiHiH Kapamaiibiv Moxysnusicel TysiHaaiasl. Erep LIGO (Laser Interferometer Gravitational-Wave
Observatory) ToObl Oip Hopce esmiece, oHIA OYJ TpaBHTAlMs TachIMalJAayIlbl PETiHAE KaObUIIaHATHIH
rpaBUTALMSIIBIK TOJKBIH €MeC, MOyJIsLus OosFaH eni. By Tankpuiay ¢u3ukana ThIM KypJesi MateMaTHKa-
HBl TAanaHy HOTIKENCPAIH OYphIC TYCIHIIpUIMEyiHe OKell COKTHIPAaTHIHBIH Kepcerenmi (Oyi karmaiina
TEH30PJIBIK ecenTey KiHami 00ysl MyMKiH). DopManbabl TYpe, SpTypii 3aTTapbl ecenteyre 6onaasl, Oipak
MyH[Iail ecenTeyiepiH HeHi OinaiperiHin Oinmeid, onapra Kare TyciHik 6epyre Oonanpl. Kasipri ¢usukanars
IPaBUTALMSIBIK OpIC KEPHEYJIriHiH MOLYJISLHMACH I'PABUTALIMSIIBIK TOJIKBIH JICT aTajfaHIbIKTaH, 0i3 OHBI
TOJIKBIH el aTaiMbI3, OipaKk MyHIail TepMHHOJOTHWS aaacTeipaibl. Makaigana HbIOTOHHBIH TapThUIBIC
3aHbIHAH TPaBUTALMSIIBIK TOJKBIHAAP/BIH OOYbl KOPCETUINCH KOHE 0JIap JKAJIbI CABICTHIPMAIIBUIBIK TEO-
pHSCBIHAH IIBIFATBIHIAPFa ©TE yKcac. ABTOpiap HBIOTOHHBIH aybIpJblK KYIIi MEH IpaBUTALUSIBIK
TOJIKBIHJAPABIH TapalybIHbIH JKaJIbl CaJbICTHIPMAJIBUIBIK TEOPUSCHIHAH TYBIHAAWTHIH TI'PABUTALMUSIIBIK
TOJIKBIHIAPbIH TapalybIHbIH apachlHIarbl albIpMaIIbUIBIKTEL Kepcereni, enmeyai LIGO ToObl xapusiiajisl.
Maxkanaga LIGO o6cepBaTopusiChiHa KOJNIAAHBUIATBIH TPAaBHUTALMSUIBIK TOJIKBIHABL  YINIH JIa3epiik
uHTepdepomeTpai Tectiiey omici yceiHbuapl. CoHpaii-ak, Makamama LIGO komaHmachl jkapusiiaraH
HOTIDKEJIeP ChIHBI OepiireH.

Kinm ce30ep: rpaBuTaniusuIbIK TONKbIH, HptoToH rpaBuTanuscel, LIGO untepdepomerpi

P. llocTak, I1. I'ypanbcku, K. [loctak

I'paBuTanuoHHbIe BOJHBI B rpaBuTaAlMd HbI0TOHA M KPUTHKA rPABUTALMOHHBIX
BOJIH, BHITEKAIOIIMX U3 0011eil Teopuu oTHOcUTeabHocTH (LIGO)

CaMblii BaKHBII BBIBOJ TOM CTaThbH COCTOUT B TOM, YTO M3 OOLIEi TEOPHH OTHOCHTEILHOCTH HE BHITCKAIOT
KaKHe-1M00 IpaBUTALHOHHBIC BOJHBI, 8 OOBIYHAS MOIYJLILHS HANPSDKEHHOCTH TPABUTAL[MOHHOTO IMOJISL, BBI-
3BanHHas BpauieHneM Ten. Ecin komanga LIGO (Laser Interferometer Gravitational-Wave Observatory) uro-
TO W3MEPHJIA, TO ITO ObLIa MOXYILILHS, @ HE IPABUTALMOHHAS BOJHA, IOHHMaeMasi KaKk HOCHTEJb FPaBHTa-
mH. OT0 00CYKICHHE ITOKA3bIBACT, YTO MCIONB30BAHIE CIMIIKOM CIOKHOI MaTeMaTHKH B (HH3UKE HPHUBO-
JIMT K HEMPaBUIIBHON MHTEPIIPETALMH PE3yJIbTaTOB (B 3TOM Clly4ae, BO3MOYKHO, BHHOBATO TCH30PHOE MCUHC-
aeHue). ©opManbHO, MOXKHO BBIYUCIIATH PA3JIMYHBIC BELIH, HO, HE 3Hasl, YTO O3HAYAIOT TAaKHE PACUCTHI, MOXK-
HO Ha3HAYUTh UM OLIMOOYHYIO MHTeprpeTanuio. [T0CKOIbKY MOAYJIALMS HAIPSHKEHHOCTH TPAaBUTAIIMOHHOTO
OJIsl B COBPEMEHHO# (pu3uKe Oblila Ha3BaHA TPABUTALIMOHHOI BOJIHOM, TO MBI TAK)KE HAa3bIBACM €€ BOJIHOHM,
XOTsI Takasi TSPMHUHOJIOTHs BBOAWT B 3a0IyXaeHHe. B craThe mokasaHo, 4TO U3 3aKoHA TAroteHus: Herotona
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CllelyeT CYIIEeCTBOBAaHHME IPABUTALMOHHBIX BOJH, OYCHb MOXO0XKHX Ha TE€, KOTOPbIE CIEAYIOT U3 O0IIeH Teo-
PUM OTHOCUTEIBHOCTH. ABTOpPaMHU IOKAa3aHBI Pa3In4Msi MEXIY PaclpOCTpaHEHHUEM I'PaBHTALMOHHBIX BOJH,
CIIEAYIOIUX U3 TpaBUTaUUU HbIOTOHA, M I'paBUTAIMOHHBIX BOJIH, BBITEKAIOUIMX U3 OOIIEH TEOPUH OTHOCH-
TEJNFHOCTH, U3MEPEHHE KOTOPBIX OBUIO 00BsiBiIeHO KoMaHAoi LIGO. IIpemioxkeH MeTO] TeCTHPOBAHHMS Ja-
3epHOro UHTepdepoMeTpa Uil U3MEPEHHUS IPABUTAIIMOHHON BOJIHBI, UCTIONIL3yeMoro B ooceparopru LIGO.
Kpowme Toro, npeacraBieHa KpUTHKA Pe3yIbTaTOB, OIyOIMKOBaHHBIX KoMaHol LIGO.

Kniouesvie crosa: TpaBuTallMOHHAS BOJHA, TpaBuTanus HetotoHa, uarepdepomerp LIGO.

56 BecTHuk KaparaHguHckoro yHuBepcuteTa





