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ABSTRACT

This is a framework to unify black hole, dark matter and dark energy as faster-than-light moving perfect
fluid. Two postulates to unravel the underlying physics behind the event horizon of black hole; by the
virtue of these postulates we will be able to comprehend the nature and the evaporation of black hole. |
establish a relationship between second order in ricci scalar curvature and dark energy current and also
show that the current is conserved.

1. INTRODUCTION

Since the work of Stephen Hawking black hole information paradox has been one of the most sought after
problem in theoretical physics. The hope is that a solution will reconcile the conflict between general
relativity and quantum mechanics. This paper attempts at unification of black hole, dark matter and dark
energy as faster-than-light moving perfect fluid. The approach to be followed in this paper is a
deterministic hidden-variable description of quantum gravity and | am convinced that determinism gives
rise to non-locality. | will try to reconcile the conflict between general relativity and quantum mechanics
as much as i can. The whole ideas in this paper will heavily depend on the following two postulates that |
put forward:

e |t is the nature of the Ground State of a Quantum field of a black hole to be Steady.

e Speed of Light Is Quantized.
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2.0 BLACK HOLE AND EPR PARADOX

Suppose a spin zero particle at the event horizon of black hole as shown in decays into
electron-positron pairs as shown in . what will be the fate of the ingoing and the outgoing particles.

e A two dimensional black hole has no boundary
o(T) = [y T? (1)

L r=12 (2)

dx?

Binomial approximation of scalar stress energy curvature T" = 1+ nx where n = % , V is the velocity
and c is speed of light. at x=—1, T =1—n, when v=1c, T' = 0; at v=2c, T? # 0. Now if
n =y is euler characteristic at n =2 in (3) which describe second order in scalar stress energy
curvature for sphere  T? = —1 and for torus T> =3 .

T?=1-—y (3)
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A two dimensional black hole has no boundary in the sense that If we place either of the electron-positron
pairs at a point in the interior of black hole and the other at a point in the photon sphere, | claim that the
laws of physics are the same. The classical theory of electromagnetism does not change.
Now we will establish the geometric description of gravity in form of second order in ricci scalar curvature
and show that dark energy is current conserved.

(A?) represents vacuum expectation value of cosmological constant of black hole. Special orthogonal
group SO(2) formulation implies that det(4)? =41, SO(2) = S' and 1-dimensional torus is
isomorphicto S'.

AAT|n) = det(A)?|n) (4)

The vacuum expectation value of black hole cosmological constant can be calculated as follows, where
n is number of ground state.

(W) = 3 (nl det(A)* =+1 |n) (5)
(W)= +2 n? (6)

Ry, + %g,w =1 (7)

Yyry = JH (8)

L=-1E, P+ g, )
JJ#cos? = 1 — A,Alsin®0 (10)
/12]#]”00529 + AZAHA”sinZB =2nm (11)

E? = 162nm x 1032] (12)
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Ry RW = =], J" (13)

AMPS firewall model claimed that the entanglement between ingoing and outgoing Hawking radiation is broken once
the ingoing particle crosses the event horizon which creates firewall on the event horizon of a black hole ref [4].
EPR=ER model provided a solution by claiming the entangled particles are connected by wormhole ref [2] but in this
article we will look at it from different perspective, according to the first postulate which state that it is the nature of
the ground state of a quantum field to be steady by implication as the ingoing particle crosses the event horizon it
distorts the steadiness of the ground state of the black hole which triggers the radiation of energy which flows from
the interior of black hole to the photon sphere back and forth. The radiation arises not from the disentanglement of
electron-positron pairs but from the distortion of ground state of black hole. this energy is what | describe as dark
energy. this Hawking-like radiation is unitary as shown in (15), (16) and (17), | will show that the dark energy current is
conserved (14), in we showed how the speed is related to the dimension of the scalar stress energy curvature.
Black hole complementarity ref postulated that there exist a unitary S-matrix which describe the evolution from
ingoing matter to outgoing Hawking-like radiation.

Jut =1 (14)
E2—p2=1 (15)
aat —ata=1 (16)
(E*|aa®|E) + (P*|ata|P) = bbT (17)

The trace of dark energy current of the outgoing and incoming energy is conserved as shown in (14), and in (15) and
(16) creation and annihilation operator act on the energy-momentum state of black hole to create dark energy as the
result of particles invading black hole.

Ry REY = 2= (18)
24 2nm
1
Ry _ER.guv =0 (19)
1 1
RuvR,w = ZRngVgHV =1- Zg/wg,w (20)
R?=3 (21)

if we substitute Einstein’s equation in (19) into second order in ricci curvature tensor we will be able to calculate the
second order in ricci scalar curvature as shown in (20) and (21). The values for second order in ricci scalar in (21) and
second other of stress-energy scalar curvature in (3) are similar and it is obvious that they are interchangeable.



one State Diagram of Black Hole interacting with spin zero before decay

spin zero particle
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Two States Diagram of black hole interacting with electron-positron pairs after decay
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SUMMARY AND CONCLUSION
e | unified black hole, dark matter and dark energy as faster than-light moving perfect fluid.

e Two postulates to unravel the underlying physics behind the event horizon of black hole; by the
virtue of these postulates we will be able to comprehend the nature and the evaporation of black
hole.

e | showed that if a spin zero particle decays into electron-positron pairs at event horizon of black hole
the electron-positron pairs will not leave photon sphere of the black hole.

e | established a relationship between second order in ricci scalar curvature and dark energy current
and | showed that the current is conserved.

e The paradox is solved within the scope of this paper.
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APPENDIX
Theorem: A 2-dimensional disk on infinite dimensional surface has no boundary

Proof: let ¢, (E) represents a chain complex on a fiber bundle E suchthat V p,v €E

a
an = ax_": Cn(pv 17) - Cn—l(p: U)
kerd,: c,(p,v) = pn , V p, € base B on manifold M
3 T:p,— G (group)

Such that H(c,(p,v),T) formsa cohomology group on E with cochain complex

TO TO TO
Chpog e ey et g el

1 <Ton-1
Let’s define a differential forms as a group on the manifold equipped with partition of unity
T:p, > Q"
d . QTL N _Qn+1
the support of T =0(T) € Q"
o(T) and e € Q" a(T)e = a(T)
oM™ e 0" o(TMo(T) t=e=1
0<n<o
1t s22 3% 5.5 0n 51

i) da(T)
dOTO = mdxo ; d1T1 = ?dxo Adxt dsz =

do(T)
d0x2

dx® Adx A dx?;
73 = 22D ax0 Adx' Adx? Adx® - d,T"
MN=C'(M)=R 0?=C?*M) = R? = D?=2-dimensional disk
J, dnT" o)t = [, Tha(T)™' =1
o(T) = [pny T"

I claim that o(T) = kera%nT

o(T) = [p2q, T? at n=2 Q.E.D

...physics is not equal to math but physics plus math is one



REFERENCES

1. Leaonard Susskind, Larus Thorlacius and John Uglum (1993)” The Stretched Horizon and Black Hole
Complementarity” arxiv: hep-th/9306069.

2. Juan Maldacena and Leonardo Susskind (2013). “Cool horizon for entangled black hole” arxiv:
1306.0533.

3. Samir D. Mathur (2005) “the fuss ball proposal for black hole an elementary review” arxiv:
hep-th/0502050

4. A. Almheiri, D. Marolf, J. Polchinski and J. Sully; (2013) “Black hole: complementarity or firewalls?”
arxiv: 1207.3123 [hep-th]

5. Farnes, J. S. (2018). “A Unifying Theory of Dark Energy and Dark Matter Creation within a Modified
ACDM Framework” arxiv :1712.07962

6. Crooker, Kevin; Nishimura, Kurtis; Farrah, Duncan (2019) The GEODE mass function and its
astrophysical implications”. arxiv: 1904.037

7. Jaheedi Abedi, Hannah Dykaar and Niayesh Afshordi “Echo from the abyss” arxiv :1612.00266

... to God Be the Glory.

END.



