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It was suggested recently that the expansion of the Universe is accelerating. Considering the Universe as a black hole, we 
show that there are two future possibilities: the Universe will either contract to a point or expand to infinity. 
 
 
 

1.     Introduction 

The expansion of the Universe is one of the most 
important discoveries. It is the basis of the Big 
Bang model, which describes the creation of the 
Universe. According to the Big Bang model, the 
Universe was created sometime between 10 billion 
and 20 billion years ago from a cosmic explosion 
that hurled matter and radiation in all directions [1]. 
The Big Bang was not an explosion in space; it was 
an explosion of space itself [2,3]. The formation of 
all the structures in the Universe, starting from 
atoms, molecules to galaxies, has depended on the 
expansion of the Universe. In 1922, Friedman had 
showed that the Einstein’s equations imply an 
expanding Universe [4]. After seven years, Hubble 
[5] discovered that the whole Universe is 
expanding with distances between the galaxies 
increasing all the time. Further, greater is the 
galaxy’s distance from us, greater is its speed of 
recession. If d is the distance of the galaxy from the 
earth and v is the speed with which the galaxy 
appears to be moving from us, then v = Hd. Here, 
the constant of proportionality H is known as 
Hubble constant. The Hubble constant quantifies 
how fast space is stretching – not just around us but 
around any observer in the Universe. Hubble’s 
results changed the idea of steady state Universe 
and support the concepts of general theory of 
relativity, which treats space-time as a dynamical 
object [6]. Space can expand, shrink and curve 
without being embedded in a higher-dimensional 
space. 

In 1998, Perlmutter, Schmidt and Riess 
discovered (through observations of distant 
supernovae) [7,8] that the expansion of the 
Universe is accelerating, which earned them the  
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2011 Nobel Prize in Physics [9]. It is noted that 
dark energy is responsible for this acceleration of 
the expanding Universe [7,8, 10-14]. Recently [15], 
the existence of rapid acceleration in the early 
Universe (similar to the usual inflation scenario) is 
proved. But here the expansion rate goes over 
‘smoothly’ to the radiation dominated Universe 
when temperature becomes lower than the Planck 
temperature. Very recently [16], it is found that this 
acceleration is not uniform in all directions. The 
Universe’s expansion seems to be accelerating 
faster in the direction of a small part of the northern 
galactic hemisphere. Various possibilities to the 
accelerating Universe have also been proposed 
[17]. In dipole like anisotropies, the Universe is 
accelerating faster in one direction (that of peculiar 
motion, where the apparent shear is positive) and in 
the opposite direction, the acceleration slow down 
by an equal amount. Although the Universe is 
expanding at an accelerating rate, the fate of the 
Universe is unknown [18]. Now question comes – 
Will the expansion of the Universe be ever-
accelerating? In this article, we investigate this 
issue to some extent on theoretical grounds. 

2.     Expansion of the Universe 

Let us assume the whole Universe as a Black Hole 
[19-23]. If M is mass of the Universe, then the 
Schwarzchild radius ( SR ) of the Universe can be 

written as: 
 

2

2

c

GM
RS =                              (1) 

 
Where, G is the universal gravitational constant 
and c is speed of light. Since the Universe is 
expanding the SR  will also expand. Interpreting 

the time derivative of the distance as the velocity of 
expansion of the Universe, 
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At 0=t  i.e., at the time of Big Bang explosion,  

 

0=
dt

dRS                             (4) 

 
Let us assume that at time t = τ  after the Big Bang 
explosion the velocity of expansion of the Universe 
is c. 
 
That is, at  
 

c
dt

dR
t S == ,τ                         (5) 

 
i.e., τ is the time interval from the Big Bang 
explosion to the time at which the rate of increase 
of Schwarzchild radius of the Universe will be the 
velocity of light. Hence from Eqn. (2),  
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Thus, at  
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Hence,  
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   is maximum or minimum at t = τ      (9) 
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3
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dt
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 is maximum and if 
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 > 

0, then 
dt

dM
 is minimum. 

 

Case 1: If 
3

3

dt

Md
 < 0, 

dt

dM
is maximum and 

gravitational force will be so strong that the 

expansion of Universe will stop at t = τ and start 
contracting. In otherwords, the expansion of 
Universe will accelerate up to t = τ and after that 
the Universe will contract.  
 

Case 2: If 
3

3

dt

Md >0, 
dt

dM
is minimum at t = τ and 

the Universe will go on expanding. Since dtdM /  

is minimum at some points 22 / dtMd  = 0, but 

since 33 / dtMd >0, it follows that after that 
22 / dtMd >0. So in this case the Universe is 

accelerating. 
The mass of the Universe can be written as 

[20]: 
 

mNM =                            (10) 

 
Where, M is the mass of the Universe, m is the pion 
mass, N ~ 8010  is the number of elementary 
particles, typically pions in the Universe and N is 
defined as  
 

NlR ~                           (11) 

 
Where, R is the radius of the Universe ~ 2810 cms 
and l  is the pion Compton wavelength. 

By considering the equation for spin in the 
linearized general relativistic case, the spin of the 
Universe is found to be [20,24]: 
 

1

2/3 hhNSU ≈=                       (12) 

 

Here 93

1 10~h  and we have, 
cM

h
R 1= . This spin of 

the Universe agrees with Godel’s spin value for 
Einstein’s equations [25,26]. This also agrees with 
the Kerr limit of the spin of the rotating Black 
Hole. Further, the angular momentum of the 
Universe given in Eqn. (12) matches with a rotation 
from cosmic microwave background radiation 
(CMBR) anisotropy [27]. 

Let us consider a Kerr Black Hole. Its horizon 
is given by [28,24]: 
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Where, L is the angular momentum of the rotating 
Black Hole and is given by 
 

cRML =                            (14) 
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Where, R is the radius of the Black Hole. From 
Eqns. (13) and (14), the radius R can be given by 
 

2
~

c

MG
R                             (15) 

 
Eqn. (15) holds good for the Universe as a whole 
[29,30]. Hence, the Universe can be treated as a 
Kerr Black Hole. But in a first approximation, we 
can take the Universe to be a Schwarzchild Black 
Hole, even if the rotation part is confirmed. So far, 
we do not have much knowledge beyond the 
CMBR anisotropy for this. 

3.     Conclusion 

We are living in a homogeneous and isotropic 
Universe. Since the Big Bang, the Universe is 
expanding and reaches its current size. It is found 
that the Universe is not simply expanding but is 
accelerating too [7,8,10-14]. Sidharth [31] has said 
that the Universe would expand up to a point and 
then collapse. Recently, Bonasera [32] has 
discussed the expansion and fate of the Universe. 
According to him, the fate of the Universe will be 
determined by fluctuations: either collapse or 
expand forever! In this paper, we show that there 
are two possibilities for the expansion of the 
Universe in future. The Universe will either 
contract to a point or expand to infinity. Our result 
almost agrees with Perlmutter’s discussion [33]. 
We take the Universe to be a Schwarzchild Black 
Hole, even if the rotation part is confirmed. But we 
do not have much idea beyond the CMBR 
anisotropy for this. Our proposed theory is not self-
evident. It could be tested experimentally. We hope 
these ideas will open a wide horizon for new 
theoretical and experimental investigations. 
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