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I. INTRODUCTION 

ecent cosmological observations indicates that the present universe is undergoing an accelerated expansion. This acceleration of 

the universe a well established fact that is confirmed by various independent observational data including SNIa, CMB radiation 

etc. However this discovery can be maintained in general relativity by introducing a mysterious kind of energy source called the dark 

energy that can generate repulsive gravity [1, 2]. It is well known that perfect fluid with a constant equation of state (EOS) parameter 

lower than 3
1

. For solution of the Einstein’s field equation one can seek by introducing by some kinematical ansatz that are consistent 

with the observation kinematics of the universe and may investigate the dynamics of the fluid as a possible candidate of the DE.  

Astronomical observations indicate that our universe currently consists of approximately %70 dark energy, %25 dark matter and %5

baryonic matter and radiation. 

                    

                Holographic dark energy is the nature of DE can also be studied according to some basic quantum 

Gravitational principle. According to this principle [3], the degrees of freedom in a bounded system should be finite and does not scale 

by it volume but with its boundary era. Here  is the vacuum energy density. Using this idea in cosmology we take  as DE density. 

The holographic principle is considered as another alternative to the solution of DE problem. This principle was first considered by G.’t 

Hooft [4] in the context of black hole physics. In the context of dark energy problem though the holographic principle proposes a relation 

between the holographic dark energy density  and the Hubble parameter H as 
2H ,it does not contribute to the present 

accelerated expansion of the universe. In [5], Granda and Olivers proposed a holographic density of the form
HH  

2

, where 

H is the Hubble parameter and 
, 

are constants which must satisfy the conditions imposed by the current observational data. 

 

1.2  Higher Dimension 

          Einstein four-dimensional gravity is called general theory of Relativity. This theory explains several physical theories to generalize 

Higher-dimensions. String theory also help for recognizing higher dimension. It was Einstein’s great insight that gravity as universal 

force could be described by a curvature of space time consisting of our time and three spatial dimensions that has led him to formulate 

the famous Einstein’s field equation of general relativity. The great Mathematician Albert Einstein introduced this theory by extending 

special theory of Relativity to the non inertial frame. He believes that all the physical laws in nature are invariant relative to any 

coordinate transformation i,e for inertial as well as non inertial frame of reference. This result is the general theory of Relativity. Up to 

the end of nineteenth century, space and time were brought to the distinct concepts. Albert Einstein unified them into a concept of four-

dimensional space time when he developed the special theory of relativity in 1905.Einstein proceeded further and unified space time 

geometry and gravitation in 1915 in his general theory of Relativity. According to this theory of Einstein gravitation is but a 

manifestation of curvature of space time. 

 

 

1.3 Metric and the Field Equation 

We consider the spatially flat, homogeneous and anisotropic universe in five-dimensional FRW metric 

   2222222222 )(sin)( dytbddrdrtadtds  
                                                                     (1)                                                                   

Where 
)(ta

and
)(tb

represent scale factor of four-dimensional space time and extra dimension respectively. r is the radial component, 

  ,
are the two angular component. 

R 
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Einstein’s field equation is given by 

)(
2

1
ijijijij TTRgR 

                                                                                                                                (2)  

The energy momentum tensor for matter and the holographic dark energy are defined as 

jimij uuT 
                                                                                                                                                       (3) 

And, 

   ijjiij guupT )(
                                                                                                                           (4) 

Where m ,  are energy densities of matter and holographic dark energy and p
is the pressure of holographic dark energy. 

Field equations are 

 m
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ba

a

a 
33

2
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                                                                                                                                     (5) 
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2

2

33
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                                                                                                                                              (7) 

For the metric (1) we have the following form 
32 RBAV                                                                                                                                                      (8) 
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                                                                                                                                                               (11) 

The holographic dark energy density are given by 









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


2

2
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                                                                                                                           (12) 

The continuity equation can be obtained as 

0)(3 





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                                                                                                (13) 

The continuity equation of the matter is  
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The continuity equation of the holographic dark energy is 

0)(3 





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                                                                                                                     (15) 

The barotropic equation of state 

  p
                                                                                                                                                       (16) 

1.4 Solution of the equation 

 

There are four equation (5)-(7)  and (16) with five unknown 
,a ,b ,m , and 

.p
Therefore to solve the field equation we need 

one condition.Let us assume a relation between two metric coefficient, 
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nKab                                                                                                                                                              (17) 

Where K and n are constant. 

Using (17) in (5)-(7), we get 
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From equation (19) and (20) we get 

    3

1

213  nKtKna
                                                                                                                              (21) 

Where 1K
and 2K

are integration constant. 

Using (17) and (21) 

    3
213  n

n

KtKnKb
                                                                                                                          (22) 

Using (21) and (22) in (8)  
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4

1
3 KtKKbaR                                                                                                                         (23) 
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4
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Using (23) in (11) 
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Using (12),(17) and (16) in (15), we obtain 
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From equation (20) and (21) 
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From (12) and (24)  
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From equation (14) 
4

3

 RKm                                                                                                                                                       (28) 

 

1.5 Some Physical parameter of the Model 

  

The Physical and kinematical properties of the model have the following expressions: 

 21

434 )( KtKKbaRV                                                                                                            (29) 

 21

1

KtK

K




                                                                                                                                                (30) 

http://dx.doi.org/10.29322/IJSRP.12.03.2022.p12334
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 12, Issue 3, March 2022              245 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.12.03.2022.p12334    www.ijsrp.org 

 221

2

2

12

)3(3

)3(

KtKn

nnK






                                                                                                                           (31) 

The matter density parameter m
and holographic dark energy density parameter 

are given by 

23H
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From equation (5) 
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Equation (34) shows that the sum of energy density parameter constant. I,e the present universe is isotropic. This is due to dark energy, 

which is found to be similar result by pradhan et al [37]. 

Equation (12) and (24) give  
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Since recent observational data indicates that the universe is accelerating, So n must be lies between 3 and 0 . 

From equation (21), we have observed that 3n . And (22) gives n must be less than zero. So we have a condition 30  n for 

accelerating universe. 

 

1.6 Disscusion 

 The following result are obtained- 

(i) For 30  n , the cosmological model represent an accelerating universe (i,e a increase andb  decrease). 

(ii) From equation (35), it is observed that the holographic dark energy density decreases with the evolution of the universe. 

And
 

. 

(iii) From equation (34) shows that present universe is isotropic. 

(iv) Under certain condition the solutions describes the accelerated expansion of the universe. 

(v) The EOS parameter of the holographic dark energy also behaves like quintessence EOS. 

(vi) Observational data also suggest that the dark energy is responsible for gearing up the universe some five billion years ago. 

(vii) From Fig-1 we observed that constant 1K
must be positive. 
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Fig-1 

Fig-1 The plot of Hubble parameter and time. 
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