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Abstract In this paper, we compare cosmology with fluid dynamics and study the effect of creation particle and viscosity.
The modified entropy -corrected holographic help us to discuss the dark energy in early universe. We obtain the several
parameters in cosmology in case of creation particle and viscosity. We consider some physical action and apply the modified
entropy -corrected holographic and obtain the special condition for the dark energy. In that case, we show that the universe
with viscosity and creation particle can guarantee the dark energy model and some inflation cosmology. We can compare the
corresponding equation state and some thermodynamical quantity with QCD universe and lattice model by some special in

cosmology.
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1. Introduction

As we know the bulk viscosity and creation particle play
important role in fluid dynamics and QCD for describing
early universe[1]. In that case for explaining the dynamics of
the early universe, we face with causal bulk viscous
thermodynamics. On the other hand the energy density in
isotropic homogenous world will be important to describing
universe in several points of view. In that case the bulk
viscosity and energy density have relation as # = p*, where 5
is the bulk viscosity coefficient and p is the energy density.
Also this relation and causal bulk viscosity thermodynamics
are able to give a model for the phenomenological matter
construction in the early universe[2-6]. In QCD and lattice
simulation also RHIC results show that in heavy-ion
collision hot and dense matter be formed[7-9]. On the other
hand the creation particle also explain the early universe, in
that case the creation pressure is Pc =-f'(P +p) where P and
p are pressure and energy density for the fluid dynamics. We
take advantage fromabove information and use the entropy -
corrected of dark energy model and explain the early
universe[10]. In this paper we account the creation particle
and use the modified entropy -corrected holographic and
obtain the equation state and corresponding potential for the
Quintessence and Tachyon model.

S=2taln2+p 1)
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where o and f are dimensionless constants of order unity.
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The exact values of these constants are not yet determined
and still an open issue in quantum gravity. These corrections
arise in the black hole entropy in LQG due to thermal
equilibrium fluctuations and quantum fluctuations[11-15].
Taking the corrected entropy-area relation (1) into account,
the energy density of the HDE will be modified as well. On
this basis, Wei[l6] proposed the energy density of the
so-called “entropy-corrected HDE” (ECHDE) in the form
Pp=3¢ Mp L IN(My7 ) g (2)

In the special case o = = 0, the above equation yields the
well-known HDE density. Since the last two terms in Eq. (2)
can be comparable to the first term only when L is very small,
the corrections make sense only at the early stage of the
universe. When the universe becomes large, ECHDE reduces
to the ordinary HDE.

2. Creation Particle and Dark Energy

As we know the energy conservation equations forviscous
and creation particles ECHDE and DM are,
p=3H(pa+P)=9H>-Q+3HP, (3)
where Pc = -f'P is creation pressure. So, the conservation
equation will be as, '
p=3Hp[(1+B)(1+0)]=9H’¢-Q “4)
where ¢ is the bulk viscosity, and also for matter section we
have following equation,
Pt 3Hpm=Q (5)
where w,=- _P is the equation of state (EoS) parameter of
P
the interacting viscous and creation particles ECHDE and Q

stand for the interaction term. In here first we take a
derivative to equation (3) and obtain p" as follow,
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where

y=1- ( )2 cosn(y/ 1kl y) (7)

In here we shall assume Q=3b?H(p,,+p), so we have

140 +n(x
Q=3b"Hp, (— ) ®)
_ .38 4y b® 140a+0G 2 G 8nGaH2Q

w’r—l'us 3(148) (1+B)° Qa7 3yc(1+B)‘26 via+ 3ctyc ) ©)

Discussion: fromnow, we change 3 to B’ ifa=0then according to equation ), = and if Q,=0and ife=G'=0

then the equation turn to

ey 2 2y 8nGaHZQ, b%  1+Qy
On~ w'wwwvﬁwmﬂﬂb 3¢ty hum[ ] (10)
C2 a 2
According to article[16], p, =8:G—L2 +L—41n(8i—6) + = ,soIfa=B=0then p,=—— thatis know “HDE” then we have
%;1+;§am0—0+ﬂ] (11)
And y.=1.Incase of a = f = 0 and y.=1and using equatlon (5) in (8) we have following equation,
W= 2 (QA) cos(ny/ |kl y) 12)

3(1+8") 3(1+B )
So we see here for B'=0 there is not creation particle and achieve the usual £,.
Now we are going to consider two examples. first we focus the Quintessence model. As we know the density and
pressure for this model will be following

%%Mm@) (13)

1
Po=;, ®*-0(®) (14)

PQ _ oi-20()
g QT BZizue) (1)
Here also we obtain the derivative of field and corresponding equation as following,
Pq PP (16)
$? =p,(1+w,) (17)
2 Pq

=po(1+— 18
po(1+22) (18)

1
V(@)= p, (I-w,) (19)

Then according to equation (9) and (15) we have
.3 | 4 b2 140 H0e N, 2 G gnGa H2Q
wq=-11 146" 3(1+B’)_(1+B’)\ ay 7 3yc(1+[3’)|'2G YIa+=a e ) (20)
_3H%0, 2 1404 +0¢ 4y _ 811G a H2Q
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We note here for B'=0, wq,V(®), and ®*will be same as usual Quintessence model.
Now we are going to discuss the second model as Taychon model. In Tachyon model first we obtain the density, pressure,
potential and field which are obtain following equations

(®) :

pr=rimez o (@)= prV1— 7 (23)
P _-V(®) V1 — 2 (24)
Pr_ wp_ ®?-1=0y (25)

PT
2 =1+ wyg (26)

And again according to equations (9) and (26) we obtain the equation state as a following
1 4 1404 +0y , BnGaH g

Wp =1+ Bet A () I ) (14T 27)
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Also here we see that the creation particle play important role with 8 and for the B zero we will arrive at usual Tachyon

model. And then the corresponding Tachyon potential will be as,

_3r%Qu, 1 2 140,440
V@) =" [y G- —
3. Conclusions [4]
In this paper, we compared cosmology with fluid
dynamics and studied the effect of creation particle and 5]
viscosity. We calculated the several parameters in
cosmology in case of creation particle and viscosity. We  [6]
obtained some physical action and applied the modified
entropy-corrected holographic and found the special [7]
condition for the dark energy. We found that the universe
with viscosity and creation particle can guarantee the dark (8]
energy model and some inflation cosmology. In future we
can do lots of job in QCD calculation with this model. [9]
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