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Abstract. In the present article, we classically derive an analytic formula

of the Remnant Mass of a Quasi-Binary Black Hole. The Quasi Black Hole
concept comes from a Theory Of Everything we have developed few years ago.

From the Quasi Black Hole concept from the Theory Of Everything we have de-
veloped previously, the radial distribution of a quasi black hole is the following
:

r =
2 G M (r)

c2
(1)

M (r) =
c2

2 G
r(2)

The symmetric radial distribution is the following :

d M (r)

dr
= 4π r2 ρ (r)(3)

ρ (r) =
1

4π r2
d M (r)

dr
(4)

ρ (r) =
c2

8π G r2
(5)

The classical derivation of the gravitational binding of a quasi black hole is :

U = −
∫ R

0

G M (r) 4π r2 ρ (r)

r
dr(6)

U = −
∫ R

0

c2

2 G
× c2

2
dr(7)

U = − c4

4 G
r(8)

U = −1

2
M c2(9)

(10)

An immediate corollary of that formula derivation is : the merging of a quasi-binary
black hole into a radial symmetric quasi black hole does not emit gravitational waves
and does not loose mass.
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From the concept of a quasi-black hole from the Theory Of Everything that we
developed previously, to avoid any singularities of the spacetime metric, the prob-
ability of the paths of the quantum particles corresponding to these singularities
is zero and the gravity can have a repulsive behavior in this case. Therefore, the
merging of a quasi-binary black hole into a radial symmetric quasi black hole may
not happen if that process create singularities into the the spacetime metric.
A very relevant criteria from the Theory Of Everything we have developed previ-
ously is : for any spacelike hypersurfaces and for any spatial geometric sphere with
radius r̃ inside them, the mass m̃ (r̃) contained in that spatial geometric sphere

should be smaller or equal to c2

2 GR.

We can apply that relevant criteria by considering a spatial geometric sphere at the
median point of a quasi-binary black hole and derive the minimal distance between
both quasi black holes to avoid any singularities of the spacetime metric.

The first relevant case is to derive the mass function m̃ (r̃) at the median point of
both identical quasi black holes with radius R = 1, with G = c = 1 and a spatial
separation d0/2 = cot (2/3).

The ordinate h̃ of the intersection between the spatial geometric sphere with radius
r̃ and one of the unit quasi black hole is:

h2 + x21 = r̃2(11)

h2 + x22 = R2(12)

x1 + x2 = d0/2(13)

R = 1(14)

The analytic solution h of that set of equation is :

h =

√
4 r̃2 R2 − (r̃2 +R2 − d20/4)

2

d0
(15)

Therefore, the mass m̃ (r̃) contained in that spatial geometric sphere is :

m̃ = 4π H
(
d20/4 +R2 − r̃2

) ∫ R

√
R2−h2

dh′
∫ √R2−h′2

0

r dr

8π (h′2 + r2)
(16)

+ 4π H
(
r̃2 − d20/4−R2

) ∫ √R2−h2

−R
dh′
∫ √R2−h′2

0

r dr

8π (h′2 + r2)
(17)

+ 4π

∫ r̃

√
r̃2−h2

dh′
∫ √r̃2−h′2

0

r dr

8π
(

(d0/2− h′)2 + r2
)(18)

The second relevant case is to derive the mass function m̃ (r̃) at the median point
of two different quasi black holes with radius R1 = 1 and R2 = log (e− 1), with
G = c = 1 and a unit spatial separation d/2 = 1. The radius ratio of the quasi-
binary black hole is ξ0 = R2/R1 = log (e− 1).



Figure 1. The abscissa is the radius of the spatial geometric
sphere centered at the origin. The ordinate is the mass m̃ (r̃) con-
tained inside the spatial geometric sphere of radius r̃ from both unit
quasi black hole of radius 1 and centered at (x, y) = (±d/2, 0).

The ordinate h̃ of the intersection between the spatial geometric sphere with radius
r̃ and the unit quasi black hole is:

h21 + x21 = r̃2(19)

h21 + x22 = R2(20)

x1 + x2 = R1(21)

R1 = 1(22)

The ordinate h̃ of the intersection between the spatial geometric sphere wit radius
r̃ and the smaller quasi black hole is:

h22 + x21 = r̃2(23)

h22 + x22 = R2
2(24)

x1 + x2 = R2(25)

(26)

The analytic solution h̃ of that set of equation is :

h1 =

√
4 r̃2 R2

1 − r̃4
2 R1

(27)

h2 =

√
4 r̃2 R2

2 − r̃4
d R2

(28)

Therefore, the mass m̃ (r̃) contained in that spatial geometric sphere is :



m̃ = 2π H
(
2 R2

1 − r̃2
) ∫ R1

√
R2

1−h2
1

dh′
∫ √R2

1−h′2

0

r dr

8π (h′2 + r2)
(29)

+ 2π H
(
r̃2 − 2 R2

1

) ∫ √R2
1−h2

1

−R1

dh′
∫ √R2

1−h′2

0

r dr

8π (h′2 + r2)
(30)

+ 2π

∫ r̃

√
r̃2−h2

1

dh′
∫ √r̃2−h′2

0

r dr

8π
(

(R1 − h′)2 + r2
)(31)

+ 2π H (2 R2 − r̃) H
(
2 R2

2 − r̃2
) ∫ R2

√
R2−h2

2

dh′
∫ √R2

2−h′2

0

r dr

8π (h′2 + r2)
(32)

+ 2π H (2 R2 − r̃) H
(
r̃2 − 2 R2

2

) ∫ √R2
2−h2

2

−R2

dh′
∫ √R2−h′2

0

r dr

8π (h′2 + r2)
(33)

+ 2π H (2 R2 − r̃)
∫ r̃

√
r̃2−h2

2

dh′
∫ √r̃2−h′2

0

r dr

8π
(

(R2 − h′)2 + r2
)(34)

+H (r̃ − 2 R2) R2/2(35)

Figure 2. The abscissa is the radius of the spatial geometric
sphere centered at the origin. The ordinate is the mass m̃ (r̃)
contained inside the spatial geometric sphere of radius r̃ from a
quasi unit black hole of radius R1 = 1 and centered at (x, y) =
(−1, 0) and from a quasi black hole of radius R2 and centered at
(x, y) = (R2, 0). The mass m̃ (r̃) contained in that spatial geomet-
ric sphere should be smaller than r̃/2 to avoid any singularities of
the spacetime metric.



In both cases, the mass m̃ (r̃) contained in that spatial geometric sphere should be
smaller than r̃/2 to avoid any singularities of the spacetime metric.

From the final distance between both quasi lack holes derived by the linear inter-
polation of the two previous cases, we can classically derive the remnant mass of
the quasi-binary black hole from the lost mass between the final remnant mass and
the initial quasi-binary black hole mass :

∆M c2 = (M1 +M2 −M3) c2 =

(36)

G M1 M2

CGR
(
2 G M1

c2 + 2 G M2

c2

) (
H (ξ0 − ξ) +H (ξ − ξ0)

(
d0/2 + (1− d0/2) 1−ξ

1−ξ0

))(37)

CGR = 4π/5

(38)

d0/2 = cot (2/3)

(39)

ξ0 = log (e− 1)

(40)

ξ = min (M1,M2) /max (M1,M2)

(41)

(42)

To perfectly match the list of gravitational wave observations, we need to introduce
the constant CGR = 4π/5 to the previous classical derivation in order to take in
account the effects of general relativity. CGR = 4π/5 is chosen in order to have
a unit median GW ratio (the median GW ratio is the 42th-43th GW ratio over
the 85 GW ratio in total) for the ratios between the theoretical lost masses and
the observed lost masses. Only 7 Gravitational Waves Events (GW Events) are
far from the theoretical ratios of which 5 of them involve very light masses (a light
mass is more close to a neutron star than a quasi black hole) :
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