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Abstract

The experiments of Kopeikin and Fomalont (2002) had confirmed, measure the
velocity of gravity wave of Quasar J0842+1835 is 1.06xc. Neil Cornish, Diego Blas,
Germano Nardini (2017) confirmed, the velocity of gravity wave cg,, has interval
0.55xc < gy < 1.42xc. That had shown the gravity waves are one among parts of
Seven Energy States (SES). Where the parts of SES are combinations of de Broglie’s
wavelength with The Frequency of Universe. It gives us a new understanding of what
gravity is. Later we know, the electromagnetic effect is combinations of the SES’s
components. By this approximation, we can construct how the physics sub-particle
is looked like.
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1 Introduction

Theory of gravity is such one the old theory in physics, as well as the theory of electro-
magnetic.

Long times ago people realize curious properties possessed by two minerals, amber, and
magnetic iron ore when rubbed, attracts lightweight objects, such as feathers; magnetic
iron ore has the power of attracting iron. And later Coulomb said it is happening because
of the electrostatic effect. Biot-Savart said when a wire had electric current so around
the wire has a magnetic field. It was described precisely by Gauss, Faraday and unified
by Mazwell that what we called today as Maxwell Electromagnetic Equation.

In the 4th century BC, the Greek philosopher Aristotle believed that there is no effect
or motion without a cause. The cause of the downward motion of heavy bodies, such


iu
Text Box
Physics AUC, vol. 29, 1-16 (2019)

iu
Text Box
PHYSICS AUC


as the element earth, was related to their nature, which caused them to move downward
toward the center of the universe, which was their natural place. During the 17th century,
Galileo found that, counter to Aristotle’s teachings, all objects tend to accelerate equally
when falling. And later Robert Hooke’s suggestion that there is a gravitational force
which depends on the inverse square of the distance. Then Isaac Newton was able to
mathematically derive Kepler’s three kinematic laws of planetary motion, that known as
Newton’s Gravity Laws.

But, in 1915 Einstein had known that something is not enough in Newton’s gravity
theory. Because of the theory cannot explain why Planet Mercury moving strangely in
his orbit. Then Einstein constructs his General Relativity Theory to explain the gravity
that he said because of the curve of the space-time [2]|. Before of this (1905), he had
constructed his Special Relativity Theory that said the velocity of light ¢ ~ 3 x 108m/s.

Experiment of Kopeikin and Fomalont (2002) had confirmed, measure the velocity of
gravity wave of Quasar J0842+1835 is 1.06xc |9, 10|. Neil Cornish, Diego Blas, Germano
Nardini (2017) confirmed, the velocity of gravity wave c,,,, has interval the 0.55xc < ¢4y, <
1.42xc [40], that means gravity wave can reach the velocity some times of c. This is
occurred because of a wave of gravity are one among parts of Seven Energy States (SES),6.
P.E.Sokol (1995) reported by his Bose-Einstein Condensation experiment [3], in a vacuum
the wavelength formed like what de Broglie explained by equation 5, appendix A. The
velocity of the wave can be found by correlate between this wavelength and Frequency of
Universe|8|. In this way, we try to construct a new understanding of what is the gravity
wave actually, then later will show us about what the gravity is and how the relationship
with electromagnetic.

2  Perfect Fluids

A perfect fluid is defined to be a continuous distribution of matter with stress energy
tensor Ty, [2] which describe by,

T, = 0UUy + P(gay + UUs) (1)

According 1 interpretation of Ty, U, is a unit timelike vector field representing the
4-velocity of the fluid, the function of ¢ and P are respectively the mass-energy density
and pressure of the fluid as measured in rest frame. The fluid is called "perfect" because
absence of heat conduction term, stress terms corresponding to viscosity.

Since we are assuming that the gravitational field is weak because curvature is zero,
the metric g4, must be nearly Minkowski metric,

o 0 0 0
o oa 0 0
Gab =10 0 a9 0
0 0 0 x4

To see the common interacts in gravity and electromagnetic, the matrices should be
the same

Gab = Tab (2)



and differentiated by time, ¢
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where ¢ >, 11, 15, 3, our matrices become,
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1. is matrices of wavelength Seven Energy States (SES) that composing the light.

By matrice 4, we know in nature, the energy divided into seven group states of energy
and later we can call it as Seven Energy States (SES), the parts are symbolized by seven
different of de Broglie’s wavelength [4] 1. Each of them called by the color that produced

by de Broglie’s wavelength [3],
h

M= T ®)

Aq is the tensor of de Broglie’s wavelength, and T is the tensor of field temperature,
h is Planck’s constant, and k is Boltzmann’s constant.

Unchanged wavelength, O.S. Arthur
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mass-energy density as,
_ Ma
Qa = v
where m is mass, V' is volume, eq.5 became,
h2
e = 3k (2T,

By eq.1, eq.7, and eq.8, we will find mass energy density, as:

0 =
h2 1 1 1 1 1 1 1
= v [(AT)?TT T ooyt T oweT, T owrT, T oerT. T o, T w)m}

When volume V' is constant, then stress-energy tensor T, eq.1 become,

h2
Tab |: ;

3% Lo+ oo+ oo, Gopr, e oo o Uall
+ P(gab + UaUp)
So in this case, Stress-Energy Tensor for Einstein’s Gravity [2],
Rop = 47Ty
and Maxwell’s Electromagnetic [5]

1
Tab - Z(FachC - nadeeFde)
™

is equal to Stress-Energy Tensor (Tg3), eq.10.

(10)

In Seven Energy States(SES), pulls and reject interaction described by antisymmetric tensor [6].
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then,

abed

€ —even = 1
edbay odd = -1
ey none = 0 (11)

Pulls interaction occurred because of there are at the same group states of the energy, symbolized by
1. Reject interaction occurred because of there are at different group states of energy, symbolized by -1.
And there are no interaction if symbolized by 0, figure 12.

Figure 1: a). Pulls interaction occurred because of there are at the same group states of
the energy; b). Reject interaction occurred because of there are at different group states
of energy.

3 Wayve Velocity

Wave velocity is multiple of the frequency with the wavelength [7]. We know the Frequency of Universe[8]
3. symbolized by ¢ = 1 x 10'® Hz.
Vi =S Eqbea Y (12)

by equation 11, 12 and A\g =€4peq ¢ we find,

Va = SAg

3.1 The Velocity of Gravity Wave of Quasar J0842-+1835

Proven the experiment of Kopeikin and Fomnalont in 2002 [9, 10], that had measured the velocity of gravity
wave of Quasar J0842+1835 is 1.06 x ¢. By equation 12, and the temperature of universe 7' = 2.73K
[11], mass density of universe, o = 3.84 x 1073%g/em? [12],

v h
V3.k.oT
. 6.62x 1073
V433 x 1051
= 3.18x107"m (13)

2This is like interference when wavelength and phase almost the same.
3Nobel Prize 2005.



so the velocity of gravity wave,

v = X
= 3.18x 1077 x 1.10"°
= 3.18x 10%m/s ~ 1.06 x ¢ (14)

3.2 The Velocity of Gravity Wave of Black Hole M87

Let see the image of the black hole at the center galaxy M87, appendix B. If we looking it by SES, that
shown at the event horizon is in Yellow Energy States, and the center is in Red Energy States. Then the
velocity of gravity wave of black hole at his horizon to the center is going from Yellow Energy States to
Red Energy States.

By eq.12,

Vy — Uy
Ay = A (15)

Gravity acceleration of the black hole from his horizon to the center is,

d(vr —vy)
dt
(24—18)c 0.6 x ¢

1
dt dt (16)

4 Boundary the Speed of Gravity

Neil Cornish, Diego Blas, Germano Nardini (2017) confirmed, the velocity of gravity wave cg,, has
interval 0.55xc < ¢g0 < 1.42xc [40].

055 xc< c¢gpy <1l42xc
1.65 x 10°m/s < cgu < 4.26 x 10%m/s
1.65 x 108m/s 4.26 x 108m/s
— < = < —
S S
165nm < Agw < 426nm (17)

By eq. 17, we look to appendix A have shown us the gravity wave had measured is in Violet group,
parts of SES. It’s mean we can also measure the gravity wave in another parts of SES .

5 SES as Spinor

In space S with dimension s, there have subspace R,0,Y,G,C,B,V. r is component vector inside subspace
R with dimension v, o is component vector inside subspace O with dimension o, y is component vector
inside subspace Y with dimension 1, g is component vector inside subspace G with dimension g, c is
component vector inside subspace C with dimension ¢, b is component vector inside subspace B with
dimension b, v is component vector inside subspace V with dimension v, all of them are invariant.

RxOxYxGxCxBxV=S
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Figure 2: Illustration of SES when the pressure (P), the temperature (7) and the density
(0) are constant, R D> O DY D G D C D B D V. The environment is filled by one part

of SES.

reR, r=ro+r+ry+rs...
00, o=o09p+01+02+o03...
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veV, v=uvy+ v+ v+ 3.

where, s >r+o+y+g+c+b+v.

(r+o+y+g+c+b+v)=¢
t+o0+y+g+c+b+v)=¢

equation 19, are two spinor, ¢ has dimension P and ¢ has dimension V

(or 4+ po + qy + rg + sc + tb + uv)F = ¢F

coefficient, o,p,q,r,s,t,u=0,1,2,3...P — 1

(cF+do+ey+ fg+gc+hb+iv)V =&Y

coefficient, ¢,d, e, f,g,h,i=0,1,2,3...V — 1

P=0,1,2,3,..m
V=0123.n

e’ =

= (or +po+qy +rg+ sc+tb+uv)”
(cf +do + ey + fg + g+ hb +iv)V

=1

by equation 22, that forbidden for r¥, 00,yy, gg, c¢, bb, vv.

7

T

Op

Uy

Yg
Cc

.bp

Vy

(18)



And P+V =W, for W [16],

= 0 — scalar

1 — spinor
= 2 — tensor

= > 2 — vector, bivector, trivector (23)

6 Physics of Sub-Particles

SES describe physics sub-particle as monodromy that written as matrices. The spin present of the
coefficient of SES’s components. If the coefficient increasing by one (+1), from the shortest de Broglie’s
wavelength, that means the sub-particle has spin half (1/2), if increasing by two (+2), that means the
sub-particle has spin one (1), if increasing by four (+4), that means the sub-particle has spin two (2),
figure 3.
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Figure 3: a). all the parts of SES with spin—% ;' b). all the parts of SES with spin-1 ; ¢).

all the parts of SES with spin—l%; d). one the parts of SES with spin-2.

The charges that present of increases index number from shortest de Broglie’s wavelength, where every
different index number of components SES has different energy, u(\, z). That means when different SES’s
components unified, it will give what we called as charge.

u(, z) = up (A, ) + uo( Ao, ) + uy(Ay, ) + ug(Ag, ) + uc(Ae, @) + up(Ap, ) + up( Ay, ) (24)

the equation 18 can described as

r = u(A,x); 0 = Up(Ao, T); Y = uy(Ay, x); g = ug(Ag, 2); c = uc(Ae, 2);
= up( Ny, 2); = uy(Ay, T)

Ur(Ary ) = Upg(Ary ) + Upy Ay ) + Upy (A, ) ittr (Ar, )

Uo( Aoy ) = Uy (Noy ) + Uoy (Ao, T) + oy (Aoy ). Uo, (Ao, X)

Uy(Ao, ) = Uyy (Ao, ) + Uy, (Ao, ) 4 Uyy (Ao, ).ty (Ao, )

ug(Ag, @) = gy (Ag, T) 4 g, (Ag, ) + ugy (Ag, ). gy (Ag, 7)

Uc(Aes ) = Ugy(Ae, T) + Uey (Aey @) + Uey (Mg, @)oo i, (N, T)

up( Ao, ) = upy (A, ) + upy (Ao, T) + Uy (Ap, @)ooty (A, )

Uy A, ) = Uy (A, @) + Uy, (Agy ) + Uy (A, T) oo Uy, (A, T) (25)



where, ug(\, z) is energy of SES’s component at the pressure (P), the temperature (T'), the
density (g) = 0 and uy(\, x) is energy of SES’s component at the pressure (P), the temperature
(T), the density (0)= oo

Charge described as the integral of charge density, p = J,.

Current density,

1

J/L - _@ eaﬂ’yewa’iﬂeroy‘qcm}s aauraﬂu087uyagugawucao'ubanuvus (26)
Oudy =0
the charge
Q = /Jodx
1
= 1212 /d% Eaﬁvewmemygcms OaUr 080Uy Ogtg Oyt Og Uy Ok Uy U (27)

And mass that happens because of the particle index relative to Higgs particle’s index (the
lowest index).

6.1 Higgs Boson Particles

When W = 0, multiply £¢Y = 1, that shown matter in the vacuum state, the Higgs particle
is a boson with spin zero, no electric charge, and mass = 125.18 & 0.16GeV/c? [17]. The Higgs
field is a scalar field [18].

¢fev =
= (0.rq +Pp-0q + qQYq +7.9ga + S.Cq + t.bg + u.va)o
(c.Fg 4 d.0q + €.Fa + f-Ga + §.Cq + h.bg + 1.T,)°

index a = 0,1.

6.2 Electron Neutrino (v.) and Anti Electron Neutrino (7.)

Electron Neutrino v, has charge = 0, spin = 1/2 [19], mass < 0.000 002 2 MeV/c? [20], V =0
can described as,

(7.7“1 +6.01 +5.y1 +4.91 +3.c1 +2.b1 + ]_.’Ul)P
Anti Electron Neutrino 7, has charge = 0, spin = 1/2 , P = 0 can described as,
(7.71 +6.01 + 5.1 + 4.1 + 3.6 + 2.5y + L.oy)V

6.3 Muon Neutrino (v,) and Anti Muon Neutrino (v,)

Muon Neutrino v, has charge = 0, spin = 1/2 [19], mass <0.17 MeV/c? [20], V = 0 can described
as,

(7.9 4 6.0 + 5.y + 4.g2 + 3.co + 2.by + Lwo)¥
Anti Muon Neutrino 7, has charge = 0, spin = 1/2 , P = 0 can described as,
(7.2 + 6.02 + 5.9 + 4.g2 + 3.62 + 2.b + 1.72)"



6.4 Tau Neutrino (v;) and Anti Tau Neutrino (7,)

Tau Neutrino v, has charge = 0, spin = 1/2 [19], mass < 15.5 MeV/c? [20], V = 0 can described
as,

(7.r3 + 6.03 + 5.y3 + 4.g3 + 3.c3 + 2.b3 + L.vg)”
Anti Tau Neutrino 7, has charge = 0, spin = 1/2 ; P = 0 can described as,

(7.73 + 6.03 4 5.73 + 4.93 + 3.63 + 2.b3 + 1.73)V

6.5 Electron (¢7) and Positron (e")

Electron (e~) has charge — -1, spin = 1/2 [21], mass — 0.51098 MeV/c?, V = 0 can described
as,

(7'ra+6 + 6.0a+5 + 5-ya+4 + 4—-ga+3 + 3.Ca+2 + 2‘ba+1 + 1.Ua)P

Positron (e*) has charge = +1, spin = 1/2, mass = 0.51098 MeV/c?, P = 0 can described
as,

(7.Fq16 4 6.0015 + 5.Tasd + 4.Gar3 + 3.Cara + 2.bar1 + 1.7,)Y

index a > 1.

6.6 Muon () and Antimuon (u™)
Muon (p7) has charge = -1, spin = 1/2 [22], mass = 105.658 MeV/c?, V = 0 can described as,
(7'7'b+6 + 6.01,4.5 + 5.yb+4 + 4.gb+3 + 3.Cb+2 + 2.bb+1 + 1.7)1,)P

Antimuon (u*) has charge = +1, spin = 1/2, mass = 105.658 MeV/c?, P = 0 can described
as,

(7Fpr6 + 6.0015 + 5.J+4 + 4.Gos3 + 3812 + 2.0y + 1.75)"

index b =a + 1.

6.7 Tau (77) and Antitau (71)
Tau (77) has charge = -1, spin = 1/2 [23], mass = 1776.84 MeV/c?, V = 0 can described as,
(7.TC+6 + 6.OC+5 + 5‘yc+4 + 4-gc+3 + 3.Cc+2 + 2.bc+1 + 1.’UC)P

Antitau (7F) has charge = +1, spin = 1/2, mass = 1776.84 MeV/c?, P = 0 can described
as,

(7.Fes6 + 6.0c15 + 5.Jesd + 4.Gers + 3.Cero + 2.ber1 + 1.0:)Y

index c=b+1.
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6.8 Photon

Photon has spin = 1, has no mass, has no electric charge[24]. Photon is the gauge boson for
electromagnetism and is a stable particle. Photon does not obey the Pauli exclusion principle
[25], but instead obeys Bose-Einstein statistics, so ¢ = €Y. We can describe as,

(13r + 1lo + 9y + 7g + 5¢ + 3b + 1v)"V = ¢W

6.9 Gluon

The gluon is a vector boson,is an elementary particle that acts as the exchange particle (or gauge
boson) for the strong force between quarks. Like the photon, it has a spin = 1, has no mass, has
no electric charge. By equation 20, the coefficient p, ¢,t,u = 0, and equation 21 the coefficient
d,e,h,i =0

(5r + 3g + 1b)7 (57 + 3g + 1b)V = ¢ &V

And then we get eight gluon colors [26, 27].

6.10 Neutron and Antineutron

Neutron is an elementary particle has mass 939.5654MeV/c? (28], has a spin = 1/2 fermion, has
no electric charge. By equation 20, the coefficient p, q,t,u = 0, and equation 21 the coefficient
d,e,h,i=0,index b=a+1

(3.7 + 2.90 + L.bp)T = €8 = neutron(n)
(3.7 +2.94 + 1.b_b)v = &V 5 antineutron(n)

6.11 Proton and Antiproton

Proton is an elementary particle has mass 938.272081MeV/c? [28], has a spin = 1/2 fermion, has
electric charge = +1 (proton) and -1 (antiproton) . By equation 20, the coefficient p, ¢,¢,u = 0,
and equation 21 the coefficient d, e, h,7 =0, index b =a + 1

(3.1 + 2.90 + L)Y = &8 — proton(p)
(3.7 + 2.ga + 1.0y)Y = &V = antiproton(p)

6.12 Graviton

The graviton has mass < 1.1 x 1072%V/c? [29], has spin-2 as boson because the source of
gravitation is the stress-energy tensor. In case 14, there graviton exist at Violet Energy States
(v). That mean graviton can exist also by Red Energy States (r), Orange Energy States (o),
Yellow Energy States (y), Green Energy States (g), Cyan Energy States (c) or Blue Energy
States (b).

Like the photon, graviton does not obey the Pauli exclusion principle [25], but instead obeys
Bose-Einstein statistics, so ¢¥ = €Y. We can describe as

in Red Energy States

(25.7"a+6 + 21.7’a+5 + 17.7’a+4 + 13.7"a+3 =+ 9.7’a+2 =+ 5.7”a+1 + 1.7’a>
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in Orange Energy States
(25-0a+6 4+ 21.0445 + 17.0q44 + 13.0443 + 9.0442 + 5.0q41 + 1-0a)
in Yellow Energy States

(25.Yar6 + 21.Yars + 17-Yara + 139013 + 9Yar2 + 5.Yar1 + 1.7a)

in Green Energy States

(25.9a+6 +21.ga45 + 17.ga44 + 13.9a43 + 9.9a+2 + 5.gat1 + 1.94)
in Cyan Energy States

(25.cq16 + 21.car5 + 17.Capa + 13.ca43 + 9.cqp2 + 5.car1 + 1.¢q)
in Blue Energy States

(25.bat6 + 21.bars + 17.0g44 + 13.bars + 9.bass + 5.bag1 + 1.b0)
in Violet Energy States

(25.v446 + 21.vg45 + 170444 + 13.0443 + 9042 + 5.Va+1 + 1.04)

7 Conclusion

By this approximation, we already construct a new understanding of what is the gravity wave
actually, and what the gravity is. And we already see how it has the relationship with electro-
magnetic.

1. In nature, there exist the Seven Energy States (SES). SES divided by the wavelength
resulted on the group states of energy (parts of SES): R(red), O(orange), Y(yellow),
G(green), C(Cyan), B(blue), and V(violet). Every SES’s part has components.

2. Pulls interaction occurred because there are at the same group states of the energy. Reject
interaction occurred because there at different group states of energy.

3. Gravity interaction occurred because of there in the same group states of SES. And Elec-
tromagnetic interaction occurred by the combination of components of SES.

4. When different of SES’s components unified by the external force it will give what we
called the charge that described by the integral of charge density, p = J,.

Within this model, we could describe the gravity when space-time quantum effects are great,
it makes possible to describe symmetry breaking in physics sub-particle and to describe what
the universe looks like.

12



A Visible Light Spectrum [41]

Number Color Wavelength (nm)

1 Red 625 - 740

2 Orange 590 - 625

3 Yellow 565 - 590

4 Green 500 - 565

5 Cyan 485 - 500

6 Blue 450 - 485

7 Violet(included UV) 100 - 450

UV/Visible Spectrometer
600
0 Vegetation? Aerosol/ Cloud
= 500 VTR, LT .
£ Ll *rW LT e, " ho
- | .
E 400 . | | | Rl .'I
o S - |
E I. T -ll | [ |
% uhl Y -
ry y'ly
g 200 LI ||
L]
ﬁ f
m J
& 100 o,
0
0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.85

Wavelength (pm)

Figure 4: Shown is a single spectrum from the down-ward looking Ultraviolet/Visible

Spectrometer [42]. Credit: NASA Ames
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B Image of Black Hole at The Center Galaxy M87 [15]
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