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Abstract

The Micro-black-holes particles produced at the horizon entry by quantum fluctuation at
Reheating stay at the base of the origin and evolution of Universe. These adjust theirs
dimensions by photons radiation but kipping someone else, to become electrons, others
leptons (quarks) and uncharged particles (neutrinos).

During a merging process of two Black Holes (BH) it results a disruptive part as a new
BH that it could be supposed to contain inside the quantized gravitational charges from
and which in the following these were released as gravitons that deform the spacetime till
the LIGO site.

Since, the first observation of gravitational waves 1 February 2016, when the signal
was named GW150914, and the event happened at the time

t =1.4billion_ly=4.4x10"° <1.32x10®m, which is in range of earliest galaxies

6 24
formation ~150 million((4.7x10%s) to 1 billion years (3.15x10"s —9.46x10% m)

after the Big Bang, known as Reionization and 21 centimeter radiation epoch, for that we
have considered the two primordial BHs as the nuclei of such galaxies and not originated
from stars collapsing.

Only by using this model were obtained the parameters of gravitational wave which
arrives at LIGO site.

1. Introduction

Recently [1], it was the first direct detection of gravitational waves and the first
observation of a frequency from 35 to 250 Hz with a peak gravitational-wave strain of

1.0x107** of binary black hole merger (BHmg) with 3.093 M, ¢* =5.3x10" J

radiated in gravitational waves.
Also in [1], the gravitational waves (GW) observations constrain the Compton

wavelength of the graviton to be 4, >10"[m], which could be interpreted as a bound on
the graviton mass m, <1.2x10% eV/c? =2.15x10*kg, and &, =1.9x10*J ", or
nc/ A, =3x107*J 7. The event happened at the time

t =1.4billion_ly=4.4x10% <1.32x10%m.

During the final 20 milliseconds of the merger, the power of the radiated gravitational
waves peaked at about 3.6x10* watts — 50 times greater than the combined power of all
light radiated by all the stars in the observable universe.
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In the following will be shown how that one obtain these parameters only if we adopt the
gravity quantization in matter particles inside the black holes.

2. The situation before BH formation-the quantization of gravity in matter particles

The electron
The average magnitude of the electric field inside the model electron is as from [2a], [4]:

67C
&= g, A
, it results (E) =5.7 x10"[N/C], for electrons of A, =#/m,c=3.7x107°[m]
The graviton
In [2a], [2b], we have introduced the concept of primordial Micro-black-holes ( #BH )
which later decay into photons in t, as the Hawking radiation where, the gravitational
field is so strong that it causes the spontaneous production (absorbtion) of photon pairs
(with black body energy distribution) and even of particle pairs.
Sure, only few free photons of photons dimension could remain embedded in ex-like-
Micro-black-hole which adjusts its dimensions to electrons, other leptons, noncharged
particles (neutrinos, Higgs) in order to equilibrate the gravitational charge \/Emp as it

was explained following electron model ref. [4] .

Very early in 1960 L.Motz ref. [3a] ; [3b] has elaborated a new theory of the structure of
fundamental particles, which introduces gravitational field into the interior of particles
such as electrons to account for their stability.

Thus, v/Gm, is the gravitational charge defined by L. Motz as resulting from:

JGm,J/Gm,
o
gravitational field ~/Gm, /r? at the distance r, and that this field is coupled to the

gravitational charge \/Em2 at the position r (relative to the source of the field ) via the

product of the field strength and the charge. L. Motz derived the quantization condition
on gravitational charge in a similar manner by noting that moving particle with velocity

V' and with gravitational charge \/Emp is coupled not only to the Newtonian
gravitational fields of all other particles (the gravielectric field ) in the usual way, but also
to the Coriolis inertial force of field 2ac/~/G by means of the cross product

(\/6 myV / C)x (2(7)0/ JG ), see below the possible Motz’s derivation (my guess) , where @

is an appropriate angular velocity. This cross product term give rice to an angular
momentum (L =rm,Vv; v=rw) component in the motion of the particle which is of the

Fs , Where it can say that the gravitational charge \/am1 is the source of

order of L =2m,r’w and is parallel to the field & .

Therefore, it is obtained the quantization condition of spin 2 (graviton)
as:L=2m,r’w=2n.

Since it was interested in the quantization of fundamental gravitational charge, it is found

avalue for r and @ that must be associated with such charge. To do this, L.Motz
considered the Universe to two such charges in gravitational equilibrium and resolving



about each other in the first Bohr orbit. The radius of this orbit is just r =7%2/Gm},
v=c; m =m, =m,.

Such a coupling of the charge to gravimagnetic field L IS achieved,
JGm,
v 2ar’® . . .
\/EmP —X f , that becomes just the angular momentum which contains a double
C

moment: L=2m,r’w .

This will be so only if v=ar =cis of the order of ¢ since the centrifugal force (being
charge times field) is just (\/am) (Za)rz/\/a). Introducing these two relationships into
the above quantization equation, is obtained L =2m,cr = 2#, or, substituting for r as
Bohr orbit when the electron is held in a circular orbit by electrostatic attraction.

2 2
my- _ ZKe™ .y - L =47G; m=m,,

r r 4re,
2 2 2
mvr =nfi, r= h2 L= h2 = h2 ;Whene—h/amp,
k.em k.e‘'m Gm"m
2 Gm2
2mpch—:h,or “=h
Gm; c

In the case of an electron, the centrifugal force of gravity charge is equal with the the
Lorentz force of the magnetic flux as been induced by the solenoidal current of the
apparent charge which arises from the electric field of the confined photons (as above):

I:G = Fy—condensate

2
GrTP =(E)e ;(E)=5.7x10"[N/C]; Or, 0.15>0.09N].
If the square of quantum charge is, indeed 7%c, we can account for the stable electrically
charged particles such as electrons by balancing the explosive positive electro-static
energy (as due of the confined photons) with the negative binding energy of the
gravitationally charge.
It is clear that a gravitational charge of magnitude 7c will contribute negative
gravitational binding energy of the order of mc? if this charge is distributed over a region
whose dimensions are equal to the Compton wave length of the particle.

3. The spacetime inflation induced by the two merging BH

In our case, the resulting BH is supposed to contain inside these gravitational charges as a
heritage of the collapsing star matter where these were embedded during matter creation.
In the following during the merging process of two black-holes these are released as
gravitons, the expression of the gravitational wave G-wave (as in case of photons and the
light).

Therefore, it seems that only the merged part of the merged black hole is released as
gravitons which wraps the space-time till today.



To estimate the horizon entry we use some derivations done in [2b]. In Inflation models
[2a, 3b], the scale leaving the horizon at a given epoch is directly related to the number
N (@) of e-folds of slow-roll space-time inflation that occur after the epoch of horizon
exit. Indeed, since H -the Hubble length is slowly varying, we

haved Ink =d(In(aH)) zd Ina= a?dt = Hdt . From the definition Eq. (38) of [2b] this

gives dInk =—dN(¢) as of eq.(46) from [2], and therefore In(k,,, /K) = N(¢), or,
k., = ke"[m] where k_,, is the scale leaving the horizon at the end of slow-roll

end
-1
end

inflation, or usually k™ <<k_%[m], the correct equation being k =k, ,e"[m™]. When
the wavelength (k *[m]) is large compared to the Hubble length (H *[m]), the distance

that G-wave can travel in a Hubble time becomes small compared to the wavelength, and
hence all motion is very slow and the pattern is essentially frozen in, but it will not be the
case, as in the following.

Since, the FLRW metric of the universe must be of the form ds* = a(t)*ds’ —c*dt?; or

where ds? is a three-dimensional metric that must be one of (a) flat space, (b) a sphere of
constant positive curvature or (c) a hyperbolic space with constant negative curvature, or

L 1 . .
for small commoving time dt = P we can consider the distance as L=ds=a=a,,,.
aHc

Here, the Hubble constant is defined as
(ajz_ggg_ Ac?

— +
a) 3773
L\ 2

(Ej :—8722G p+Ac?
a C

In Newtonian interpretation, the Friedmann equations are equivalent to this pair of
equations:

Ama’
a°2 G 3 P
2 a

plkg/m?]; energy density p = —pc?
If we divide with a® we obtain for outside the object (BH, Universe, planets, stars etc.)

a’ se o2 GM GE GE G .
a2 =H[s"]= a’ c2a° c'a’ - cia® "Ny 'gg[m I @

n 44

,where: ny =E/&; 5 Ny oing :(ﬁ); M =22 p; E=Mc?*; M=ng,mg.;
P/%g

R=H".

Or, for inside of these objects:

G 473’ P 4@L
a’ 3 -2 47Gp Nat-merging 'Ig )
222 a’ 571> x? 3c? (m™] @



During Universe evolution at Electroweak epoch or Reheating due of the quantum
fluctuations [2a] a huge number of the micro-black holes as Planck particles n, are

generated, m 5., =m, ; the graviton energy being at horizon leave ;
=2x107°J ;when a,.,,. =Keue/Hewe =1, M =2.2x10%kg ;
Ao =he/M g, €% 5 N gy Y HZ Ve =N, =10%, or

ne =Ey /&, =107 J/10° J with ¢ 5, =10" /a4, =10"GeV —>174J; a
it results with k> =H =107?[m] by iteration for N =16.2; in eq. (2);

leave leave

Keng =9.2x10°[m™] ; H™ =107°[m]; t =3.3x10s; R=6.5x10"°[m];

g, =hc/a

end

=0.92,

end—ee

=1, =17 x107%"[m]; agy =0.92; where n, e N, —10% as a “fix” number of
&
g
gravitons escaped (an inverse process of a black-hole ) from micro-blacks holes created

in Universe as the Planck particles during theirs totally decaying, and which deforms the

IC

spacetime.

The number of gravitons that has been released following (BHs merging is only

n = Ny _ 100 5.7x10%, and these generate the above
W (g o /107%) (L7.4/20%) ’

curvature radius of the object R .

The necessary volume is V

Vavailable = a:nd =0.7m°

To mention that only this data set match the model.

=n, -A; =10"?m’, and the available volume being

necessary

4. The BH internal structure at the beginning of merging
Thus, the field for a gravity charge at time of quantum fluctuation (before BH) is
as in section 3.

_GM? ke
a'end _0 aevHorizon _0

origin as it results from the inflation model [2a].

With M =3xMg,, =3x1.98x10*kg as disruptive mass of the merged binary black-

holes calculated by Numerical Relativity complex methods given in [1]; the energy being

E o, =Mc? =5.3x10" J, the Schwarzschild radius is ry, =2GM/c? =8.7 x10°[m]

0 =€q0 = 2x107[J]; @gyorimn o =1 is the scale factor at the

&
, and the mass of graviton resulting as m , = %o =10"*[kg], here, the Planck mass is
C

M, =1.8x10"kg.

4.1. The xBH merging at the base of BH’s nuclei of galaxies production

An important contribution to further Universe expansion is given by the BH’s nuclei of
galaxies which result from another fraction (0.75) of the initially #BHsmerging [2b].



Thus, with £, =10"/a,,4 gy =8.6x10°GeV =1.37x10"°J , and horizon-entry is
when K,y =Kiae " 5 Koy =8.6[M], 8,y 5y =1.2x10%°, fromeq. (1) H,, =10%[m],

leave end end
and the curvature radius results R=10[m] , t,, = H.. /c=R/c=3.3x10"s, all these

correspond with the CMBR time, with H, - =k,> . =Hg, =107°[m] we found

leae laeve
N =48.2 to match the iterations cycle:

-1
m, —>hv—>k,T >e—>R->H_, —>a,,

T=9x10°, Ac gy =2.2x107[m], v=c/k,yy =10°Hz

—N.

end —

The number of gravitons that has been released following #BHs merging is only
n 1096
n o= : = =~7.3x10%, and these generate the
T (g o /107%) (L37x107%°/20°%) )

curvature radius of the object (Universe) R .

In other words the contribution to the space-time deformation is due of
N =7.3x10%/2n, =7.3x10% by two #BHsmerging, where as above the number of

quantum bubbles (zBHs) being n, =10%.

Thus,from the the overall balance the number of gravitons which are consumed to push
the space time is : =7.3x10®° <ng =10%.

Therefore, it remain a lot of gravitons embedded in @BHs-BH in a new merging step
towards primordial BHs of number 10" of masses 10" +10%kg ..

What is in fact the CMBR?

To note that the time of 3.3x10"s =tz =1.13x10"s, the temperature ~10*K , the

wave number of ~8.57 m (microwave) and the frequency of 10° Hz, all correspond to
the situation at cosmic microwave background radiation (CMBR) time [2b]. Since the
all-sky map (pattern) of the CMB contains also voids, that represents in fact the radiation
emitted during #BHsmerging (clustering) into further galaxies nuclei, and the rest is due
of matter as a thermal radiation generated at Recombination following of the photon
decoupling.

4.2. The formation of the disruptive BH due of the binary merging

The number of gravitons that has been released following ¢BHs merging into the
primordial resulting disruptive BH of the BHs binary (here, we have considered these as
the two primordial galaxy nuclei as in section 4.1, and not as resulting from some stars
collapse as in previously version of this work!), as being only ~2% of the cumulative

masses [1], or 3x Mg, =5.3x10%J —n, =5.3x10" /10 =5.3x10",
,and with &, 5, =1.37x107 /a4 ey =5.6x10"2GeV =9x10%J , the horizon-

entry iswhen K,y =Ky 5 Koy =58M], @4y ngen =150, fromeq. (1)



H_. =8793m]=r, , and the curvature radius results R=900Qm] ,

tend = H;11ci /C = R/C =29 X1075S’ with Hl_e:;e = kI;:éve :;I’C_BH = 2'2X10_7 [m] we found

N =19.4 to match the iterations cycle:

m, >hav -k, T > >R—>H_; —»>a,, —>N.
T =65K, Ac e =3.3x10°[m], v=c/k yy =5x10°Hz
n 73
or nat—merging = - 26\ 532210 6 55.9X1068.
(6,61 /107%)  (9x10%/20%)

, with this value the eq. (1) gives the curvature radius R as being equally with
Schwarzschild radius.

4.3. The gravitons release during binary BHs disruptive merging as a gravitational

wave
Therefore, the new horizon leave as gravitational wave (GW) is just the new disruptive

BH escape at its hypothetical Schwarzschild radius: a,.,. = Kjeae/H jeave =1, OF
Kioave = Hieme = Fscry =8-7 x10°[m] .

leave leave

Now, the new horizon-entry is when the wave length k., =K,....e "

K., =6x10°[m™], k.. =1.6x10"[m]; and the scale arrives factor at a,., =K.y /Hen
, the Hubble length with Compton length A g, =A/m, g, C=2.1x10"[m]; with
Ac_gy = 7.2x107m as in section (4.1) with eq. (2) result H_, =6x10*[m]; and
ey aw =6.3x107, t,, =H,n /c=3.35x10"s, we found N =7.5 to match the

end
iterations cycle: my —»>av —>k,T > >R—>H_; —»>a,, >N.
The energy of the graviton becomes at LIGO with the above value at merging
s _ ggBH _ 9)(10_22
. Qg av  6.3x107

frequency is v=c/k,y =18Hz, the mass is m; g, =1.6x10"*kg; the number of

particles released as the gravitational wave (like the photons of the light wave) remains
equally with n, = MBH/mgo =5.3x10", the total energy initially released is

Egy =Epey =&, -N, =My, c® =5.3x10%[J], and the curvature radius it results from
eq.(1) with the integral (which the starts at the outside of the disrupted BH) graviton
energy &, =2x107%/a,y o =107%°J, where a,, , =17 (when this is firstly born as
from the above section (4.) ), with n , and with a,, =a,,4 gy, as been

R.eo = 7x10%*[m]. To note, the dark particles viewed as pure gravity charges have near

the same gravitational charge, see [2a].

The strain at LIGO site

Now, based on eg. (1) we can derive for the G-wave effect in the deformation (strain) of
the space-time between the disruptive BH and LIGO site by using the gravitational

=1.4x10[J]—>8.9x10* GeV at BHs merging, and the



pressure due of gravity charges on the area of Schwarzschild radius rg,,, of BH,
respectively with the values calculated in this section, we have:

2 2
(rSCth S4B T Ty 5610

4 .3
R 3 c 'aend_GW

, where n_ -, =5.3x10"J and n, =5.3x10"
Separately, with the LIGO site curvature radius as
Rieo =1.3x10° Light_ yearsxc=1.25x10"m,
and the Schwarzschild radius
2G-3M g,
CZ

2., _ (8.7x10°%)?
Rl (1.25x10%)?
, 50, in both cases at (LIGO laser site) the strain is around & =rg,, /R=1.1x10"7, that
is near equally with the G-wave measured strain =10 given in [1].
Therefore, the present numerically analysis proves the concept of gravity charges which
escape from the BHs during disruptive merging, as the corpuscle part of the G-wave.
Therefore, at LIGO is obtained not only the deformation of space-time, but also the
graviton properties, the inner structure of BH as gravitational charge, and are verified

the FLWR equations with these quantized masses. To mention that only the above
datasets as being obtained by iterations its proves the model.

Vschw = =8.7x10°[m], we have

=5x10"" > ry,,/Ruco =7-2x107%
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