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Abstract: In this paper, we present several explicit reconstructions for the aether scalar tensor (AeST) theory de-
rived from the background of  the  Friedmann-Lemaître-Robertson-Walker  cosmological  evolution.  It  is  shown that
the Einstein-Hilbert Lagrangian with a positive cosmological constant is the only Lagrangian capable of accurately
replicating the exact expansion history of the Λ cold dark matter (ΛCDM) universe filled solely with dust-like mat-
ter. However, the ΛCDM-era can be produced within the framework of the AeST theory for some other fluids, in-
cluding  a  perfect  fluid  with  ,  multifluids,  and  nonisentropic  perfect  fluids.  Moreover,  we  demonstrate
that the ΛCDM-era can be replicated with no real matter field for the AeST theory. The cosmic evolution resulting
from both the power-law and de-Sitter solutions can also be obtained.
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I.  INTRODUCTION

Even  after  more  than  a  century  since  its  inception,
general relativity  (GR)  remains  the  most  successful   fun-
damental  theory  for  describing  gravitational  phenomena.
Despite  the  remarkable  success  of  GR,  it  has  faced  new
challenges  in  light  of  cosmic  observations,  particularly
those concerning  the  enigmatic  phenomena  of  dark   en-
ergy  and  dark  matter.  Over  the  past  decade,  one  of  the
most significant advancements in cosmology has been the
rigorous comparison of observations with the standard Λ
cold dark matter (ΛCDM) model. This phenomenologic-
al model fits a wide range of observations, including su-
pernovae  type  Ia  [1],  cosmic  microwave  background
(CMB)  radiation  [2],  large-scale  structure  formation  [3],
baryon oscillations [4], and weak lensing [5]. However, it
also  presents  significant  fine-tuning  problems  associated
with the  vacuum  energy  scale.  Therefore,  exploring   al-
ternative  descriptions  of  the  universe  becomes crucial  to
address these issues.

Recently, a novel relativistic theory of modified New-
tonian  dynamics  (MOND),  known  as  the  aether  scalar
tensor (AeST) theory, has been proposed in Ref. [6]. This

Aµ
theory  introduces  additional  fields  in  the  gravitational
sector,  i.e.,  a  unit  timelike  vector  field    and a   nonca-
nonical shift-symmetric scalar field ϕ. It has been argued
that the AeST theory maintains consistency with the ob-
servations of CMB and matter power spectra. Despite the
fact that it does not postulate the existence of dark matter
particles,  the  presence  of  additional  vector  and  scalar
fields in the theory introduces corrections to the standard
Friedman equations that  can effectively mimic the beha-
vior of cold dark matter.

In Ref. [7], the authors analyzed the linear stability of
the AeST theory on a Minkowski background and found
that  this  theory  is  free  of  propagating  ghost  instabilities.
The Schwarzschild and nearly-Schwarzschild black holes
were investigated as solutions in this theory in Ref. [8]. In
Ref. [9], the authors comprehensively explored the gener-
al cosmological behavior of AeST using phase space dy-
namical  analysis.  In  Ref.  [10],  the  authors  analyzed  the
time evolution of  the local  Newtonian and MOND para-
meters  and  presented  a  gravitational  wave  polarization
analysis in the framework of this theory. The cosmologic-
al  structure formation over all  scales was investigated in
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Ref. [11]. The particular behaviour of the AeST theory in
spherically symmetric static situations was investigated in
Ref. [12]. In this paper, we mainly focus on the late-time
cosmological behavior of the AeST theory and aim to re-
construct  some  particular  cosmological  models  within
this theory.

f (R)
f (R,G)

f (R)
f (R,T )

Cosmological  reconstruction  plays  a  significant  role
in  emulating  realistic  cosmological  scenarios  within  the
context of  modified  gravitational  theories.  The   recon-
struction technique operates under the assumption that the
expansion history  of  the  universe  is  known  with   preci-
sion.  By  employing  this  technique,  one  aims  to  reverse
the  field  equations  and  determine  the  specific  class  of
modified theories that can give rise to a given flat Fried-
mann-Lemaître-Robertson-Walker (FLRW)  model.   Cos-
mological  reconstruction  has  been  investigated  in  many
modified gravitational  theories.  For  example,  the   recon-
struction scheme in terms of e-folding was introduced to
find some realistic models in the   theory in Ref. [13].
Subsequently, this approach was applied to   theor-
ies [14], where G represents the Gauss-Bonnet term. Fur-
thermore,  cosmic  evolution  based  on  power-law  solu-
tions of the scale factor has been extensively explored in
modified  theories  [15−17].  In  Ref.  [18],  the  authors
demonstrated the  necessity  of  introducing  additional   de-
grees of freedom to the matter components in order to re-
construct  the  evolution  of  the  ΛCDM  model  within  the
context of   gravity. The cosmological reconstruction
in    gravity  was  studied  in  Ref.  [19], and  the   au-
thors demonstrated  the  ability  of  a  dust  fluid  to   repro-
duce various cosmological models, including the ΛCDM
model,  de-Sitter  universe,  Einstein  static  universe,
phantom and non-phantom eras, and phantom cosmology.
Reconstruction  of  slow-roll  inflation  was  investigated  in
Refs.  [20, 21].  Cosmological  reconstruction and stability
were  explored  in  Ref.  [22−25].  Besides,  new  strategies
for cosmological reconstruction were introduced in Refs.
[26, 27].  Please consult  Refs.  [18, 28−39] for further  in-
vestigations on cosmological reconstruction.

K(Q)

In this paper, we focus on several explicit reconstruc-
tions within the framework of the AeST theory. In partic-
ular,  we  first  focus  on  the  reconstruction  of  the  ΛCDM
model with different fluids. Then, we consider the possib-
ility  of  replicating  the  ΛCDM-era  with  no  real  matter
content. Finally, we focus on exploring the feasibility of a
well-suited reconstruction for simulating the cosmic evol-
ution exhibited by both the power-law and de-Sitter solu-
tions.  This  paper  is  organized  as  follows.  In  Sec.  II,  we
briefly review the AeST theory and then derive the func-
tional    by  reversing  the  field  equations  to  produce
the  ΛCDM  model  with  different  fluids.  In  Sec.  III,  we
present the reconstructions that can produce the ΛCDM-
era with no real matter fluid. The reconstructions of cos-
mic evolution based on the power-law and de-Sitter solu-
tions  are  presented  in  Sec.  IV.  Section  V  concludes  the

paper.
 

II.  RECONSTRUCTION OF AEST BEHAVING AS
THE ΛCDM MODEL

Aµ gµν
S = S G +S M S M

Aµ S G

First,  we  briefly  review  the  aether  scalar  tensor
(AeST) theory. The action constructed by a scalar ϕ and a
unit-timelike vector   excluding the metric  , is given
by  ,  where    is  the  action  of  the  ordinary
matter field explicitly independent of ϕ and  , and   is
expressed as [6]
 

S G=

∫
d4x
√−g
2κ

ï
R− KB

2
FµνFµν+2(2−KB)Jµ∇µϕ

−(2−KB)Y−F (Y,Q)−λ(AµAµ+1)
ò
, (1)

κ ≡ 8πG∗ G∗

Fµν = ∇µAν−∇νAµ Q = Aµ∇µϕ Y = (gµν+AµAν)∇µϕ∇νϕ
Jµ = Aν∇νAµ F Y

AµAµ+1 = 0 KB

where  ,  with    proportional  to  the  measured
value  of  the  Newtonian  gravitational  constant  [40],

,  ,  ,
,  is a free function of   and Q, λ is a Lag-

range  multiplier  leading  to  the  unit-timelike  constraint
, and   is a dimensionless constant.

The  gravitational  field  equations  can  be  derived  by
varying the action with respect to the metric [9, 10]:
 

Rµν−
1
2

gµνR+Hµν = Tµν, (2)

κ = 1where we have set   and
 

Hµν=−KB

Ä
F αµ Fνα−

1
4

FαβFαβ
ä
−λAµAν

−(2−KB)gµνJα∇αϕ+2(2−KB)
Å

Aσ∇(µϕ∇σAν)

−1
2

AµAν□ϕ+∇σϕA(µF σν)

ã
+

1
2

gµν
(
(2−KB)Y

+F
)
−
(
(2−KB)+FY

)
∇µϕ∇νϕ

−
Ä

2Q
(
(2−KB)+FY

)
+FQ

ä
A(µ∇ν)ϕ. (3)

FY ≡
∂F
∂Y FQ ≡

∂F
∂Q

∇µT µν = 0

Here,   and  . It can be easily shown that
Eq.  (2)  satisfies  the  energy-momentum  conservation

.
AµVarying the action with respect to   and ϕ, the vec-

tor and scalar field equations can be respectively derived
as follows:
 

KB∇µFµν+2(2−KB)
(
∇µϕ∇νAµ−∇µ(Aµ∇νϕ)

)
−λAν− 1

2
∇νϕ
Ä

2Q
(
(2−KB)+FY

)
+FQ

ä
= 0, (4)
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∇µ(FQAµ)−2(2−KB)∇µJµ+2∇µ
Ä

Q
(
(2−KB)

+FY
)
Aµ
ä
+2∇µ

Ä(
(2−KB)+FY

)
∇µϕ
ä
= 0. (5)

ds2 = −dt2+a(t)2(dr2+ r2dΩ2) a(t)
Aµ =

(−1,0,0,0) Y = 0 Jµ = 0 Q = ϕ̇

K(Q) = −F (0,Q)/2
∇µ(KQAµ) = 0 K̇Q+3HKQ

= 0
KQ = I0/a3 = I0(1+ z)3 I0

1+ z = 1/a

Let  us  now  consider  the  flat  FLRW  metric,  i.e.,
,  with   denoting the cos-

mic  scale  factor.  It  can  be  easily  shown  that 
,  ,  ,  and  ,  where  the  dot

stands for the derivative with respect to t. After defining a
new  functional  , Eq.  (5)  can  be   ex-
pressed  as  ,  which  reduces  to 

 for the FLRW metric. This equation admits the solu-
tion    with    being  an  integration
constant  and  the  usual  definition  of  the  redshift

.  Thus,  Eq. (5) can be significantly simplified.
Note  that,  since  there  is  no  potential  term  for  the  scalar
field ϕ, it might not act as an inflaton candidate.

From Eq. (4), Lagrange multiplier λ can be solved as 

λ = (2−KB)(Q̇+3HQ+Q2)−QKQ. (6)

Assuming  a  perfect  fluid  with  barotropic  density  ρ  and
pressure p,  and  substituting  the  Lagrange  multiplier  into
Eq. (2), one can obtain 

H2 =
ρ

3
+

1
3

QKQ−
1
3
K , (7)

 

2
3

Ḣ+H2 = − p
3
− 1

3
K . (8)

Then, subtracting Eq. (7) from Eq. (8) yields 

2Ḣ+ p+QKQ+ρ = 0. (9)

It  is  well-known that  present  cosmological   observa-
tions  suggest  that  the  Hubble  parameter  in  terms  of  the
redshift is described as 

H(z) =

…
ρ0

3
(1+ z)3+

Λ

3
, (10)

ρ0

K(Q)
K(Q)

where    is the  present  matter  density  and Λ is  the  cos-
mological constant.  Now,  we  have  four  unknown   func-
tions  to  be  solved,  i.e., H, ρ, p,  and  . In  what   fol-
lows, we aim to reconstruct the functional   that can
exactly mimic the above expansion history with different
matter contents. 

A.    Reconstruction for dust-like matter
K(Q)First, we reconstruct the functional   that can re-

ρ̇+3H(ρ+ p) = 0

p = wρ = 0 ρ =
ρ0

a3

KQ = I0(1+ z)3

produce the ΛCDM background only with dust-like mat-
ter.  From  the  continuity  equation    and
equation  of  state  (EoS)  ,  one  obtains  .
Then, inserting the density ρ and    into Eq.
(9) and transforming it to the z coordinate, the scalar Q in
terms of the redshift can be expressed as
 

Q(z) =
2HH′−ρ0(1+ z)2

I0(1+ z)2
, (11)

Q = 0

where the prime denotes the derivative with respect to z.
However, by inserting Eq. (10) into Eq. (11), we immedi-
ately  have  ,  i.e.,  the  AeST  theory  reduces  to  GR,
which  indicates  that  this  theory  does  not  admit  the
ΛCDM solution only with dust-like matter.
 

B.    Reconstruction for perfect fluid with EoS p = − ρ/3
K(Q)

p = −ρ/3

ρ = ρ0(1+ z)2 p = −ρ0(1+ z)2/3

In  this  case,  we  reconstruct    for  a  perfect  fluid
with  ,  which is  interesting because it  resides on
the boundary of the set of matter fields that adhere to the
strong energy condition. Then, from the continuity equa-
tion,  the  density  and pressure  of  the  perfect  fluid  can be
obtained  as    and  ,  respect-
ively. Inserting ρ and p into Eq. (9), one can obtain
 

Q(z) = −2(−3HH′+ρ0(1+ z))
3I0(1+ z)2

. (12)

Inserting Eq. (10) into Eq. (12) and inverting it, we have
 

z =
ρ0−3I0Q

3(I0Q−ρ0)
. (13)

K(Q)Then,  from  Eq.  (8),  the  functional    can be   calcu-
lated as
 

K(Q) =
1
3
ρ0(1+ z)2 =

4ρ3
0

27(ρ0− I0Q)2
−Λ. (14)

 

C.    Reconstruction for multifluids

ρ0 ρs

In  general,  our  universe  contains  multiple  matter
components.  In  this  case,  we  consider  matter  contents
that  include  dust-like  matter  and  also  a  noninteracting
stiff fluid. Their densities are   and  , respectively, and
the total matter density is given by
 

ρ =
ρ0

a3
+
ρs

a6
. (15)

With  the  help  of  the  continuity  equation,  the  EoS
parameter can be calculated as
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w =
ρs

ρs+
ρ0

(1+ z)3

. (16)

p = wρ = ρs(1+ z)6

KQ

Thus, the pressure is  . Substituting ρ, p,
and   into Eq. (9), the scalar Q can be derived as 

Q(z) =
2HH′− (1+ z)2(ρ0+2(1+ z)3ρs)

I0(1+ z)2
. (17)

Assuming  the  ΛCDM  background  and  inverting  the
above expression, one obtains 

z = −
Å

I0Q
2ρs

ã1/3

−1. (18)

K(Q)From Eq. (8),   can be solved as 

K(Q) = − I2
0 Q2

4ρs
−Λ. (19)

Therefore,  if  the  universe  is  filled  with  noninteracting
stiff  fluid and dust-like matter,  it  is  impossible to distin-
guish the AeST theory from GR using the current cosmo-
logical  observations  at  the  background  level,  given  that
this theory accurately replicates an expansion history con-
sistent with the ΛCDM model. 

D.    Reconstruction for nonisentropic perfect fluids
The EoS  of  nonisentropic  perfect  fluids  can  be   ex-

pressed as 

p = h(ρ,a). (20)

In this case, the continuity equation becomes 

dρ
da
+

3
a

(ρ+h) = 0. (21)

h(ρ,a)
p = h(ρ,a) = w(a)ρ

Usually, Eq. (21) may not have a solution in closed form.
However, if   can be expressed as a separable func-
tion in the form of  , the calculations be-
come considerably easier, and the solution is 

ρ(a) = c1exp
Å
−3

∫
1+w(a)

a
da
ã
. (22)

As  an  example,  let  us  consider  an  explicit  time-de-
pendent barotropic index given by 

w(a) =
2γ−a3ν

a3ν+γ
, (23)

where γ and ν are constants. Then, we have 

ρ(a) = c1
(γ+a3ν)3

a9
, (24)

c1 =
ρ0

(γ+ ν)3where  . The substitution of Eq. (24) into Eq.
(9) yields
 

Q =
2HH′

I0(1+ z)2
−

(3c1γ)
(
ν+γ(1+ z)3

)2

I0
. (25)

Considering the  ΛCDM  background,  the  above   expres-
sion admits the following inverse solution:
 

z = −1+

Ç
− ν
γ
±
 
ρ0− I0Q

3c1γ3

å1/3

. (26)

K(Q)From  Eq.  (8),  the  particular  solution  for    can  be
solved as
 

K(Q) =
(−ρ0+ I0Q)

Ç
−9ν±2

√
3

 
ρ0− I0Q

c1γ

å
9γ

−Λ. (27)

p = wρ+h(a)
As  another  form  of  nonisentropic  perfect  fluids,  we

consider that the EoS is given by  . Thus, the
solution of Eq. (21) can be expressed as
 

ρ(a) = a−3(w+1)
Å

c2−
∫

3h(a)a(3w+2)da
ã
, (28)

h(a) =
h0

a12

w = 0

ρ(a)

As a  further  specific  example,  let  us  consider 
and  .  This  suggests  that  the  matter  contents  within
the  universe  can  be  approximated  as  dust,  accompanied
by  a  time-dependent  cosmological  term  that  diverges  at
the  singularity  of  the  big  bang  and  diminishes  rapidly
during  subsequent  epochs.  Then,  the  density    is  ex-
pressed as
 

ρ(a) =
c2

a3
+

h0

3a12
, (29)

c2 = ρ0−
h0

3
where  . From Eq. (9), the scalar Q can be ob-
tained as
 

Q = −c2

I0
+

2HH′

I0(1+ z)2
− 4h0(1+ z)9

3I0
. (30)

Assuming  the  ΛCDM  background  and  inverting  the
above expression, one obtains
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z = −1+
ï

1
4

Å
1− 3I0Q

h0

ãò1/9

, (31)

c2 = ρ0−
h0

3
where we have inserted  . Solving Eq. (8), we
obtain the following solution: 

K(Q) = −h0

ï
1
4

Å
1− 3I0Q

h0

ãò4/3

−Λ. (32)

f (R) f (Q)

The above explicit  reconstructions for replicating the
ΛCDM-era were also explored in other physical models,
such as the k-essence model, and   and   gravity.
Please, consult Refs. [37, 41−43] for further details. 

III.  COSMOLOGICAL RECONSTRUCTION
WITHOUT MATTER

K(Q)
ρ = p = 0

In this section, we are interested in finding the expli-
cit  solutions  of    that  can  replicate  the  ΛCDM-era
with no real matter, i.e.,  . In this case, the scalar
Q solved from Eq. (9) reduces to 

Q =
2HH′

I0(1+ z)2
. (33)

In the following, we solve this system using some cosmo-
logical  models.  As  a  first  example,  we  consider  the
Chaplygin gas model, in which the universe evolves from
a dust-matter dominated phase at early times to a cosmo-
logical  constant  dominated  phase  at  late  times.  The
FLRW equation for this model is given by [44] 

H2 =
√

A+B(1+ z)6, (34)

where A is a positive constant and B is an integration con-
stant. Then, by inverting Eq. (33), one can obtain 

z = −1±
6
»

I2
0 AB2Q2

(
−9B+ I2

0 Q2
)

2»
B
(
9B− I2

0 Q2
) . (35)

K(Q)From Eq. (8), the funtional   can be solved as 

K(Q) = −
…

A
B
(
9B− I2

0 Q2
)
. (36)

Thus, we have demonstrated that the AeST theory admits
the Chaplygin gas cosmological solution without introdu-
cing any real matter.

As  another  example,  let  us  consider  the  following
phantom-non-phantom model [45] 

H2 =
1
3
ρp(1+ z)b+

ρq

3(1+ z)d
, (37)

ρp ρq

wp = −1+b/3 >−1

wd = −1−d/3 < −1
b = 3

where  ,  ,  b,  and  d  are  positive  constants.  The  first
term in the right hand side of the above equation domin-
ates in the early universe, which behaves as non-phantom
matter with EoS parameter   in the Ein-
stein gravity, while the second term dominates in the late
universe  and  behaves  as  a  phantom  matter  with

.  To  mimic  the  late-time  behavior  of
the  universe,  we  set  .  Then,  by  inverting  Eq.  (33),
we obtain 

z = −1+

Ç
3
(
ρp− I0Q

)
dρq

å
− 1

d+3 . (38)

K(Q)From Eq. (8),   can be solved as 

K(Q) = −1
3

(d+3)ρq

Å
3ρp−3I0Q

dρq

ã d
d+3

. (39)

b = 3 d ⩾ 0
Thus, the AeST theory is capable of reproducing the solu-
tion  of  Eq.  (37),  where  the  parameters    and 
represent the ΛCDM model. Moreover, it is plausible that
this solution  propels  the  evolution  of  the  universe   to-
wards a phantom phase in the foreseeable future. 

IV.  COSMOLOGICAL SOLUTIONS IN AEST
THEORY

K(Q)
In  this  section,  we  focus  on  exploring  the  feasibility

of obtaining a well-suited functional   for simulating
the  cosmic  evolution  resulting  from  both  the  power-law
and de-Sitter solutions. 

A.    Power-law solutions
It  is  interesting  to  explore  the  presence  of  precise

power-law solutions within the framework of AeST grav-
itational  theory  for  different  cosmic  evolution  stages.
These solutions correspond to the decelerated and accel-
erated  cosmic  eras,  which  are  characterized  by  the  scale
factor 

a(t) = a0tm, H(t) =
m
t
, (40)

m > 0
0 < m < 1

m > 1
K(Q)

where  . The universe undergoes a decelerated phase
for    and  experiences  an  accelerated  phase  for

.  To solve the system completely,  we need another
initial condition. Here, we reconstruct the funtional 
with some given matter contents as the initial conditions.

p = 0 ρ = ρ0/a3First,  for  dust-like  matter  with    and  ,
Eq. (9) leads to 
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Q =
2a3

0m
I0

t3m−2− ρ0

I0
. (41)

Inverting the above expression, we obtain 

t =
Å
ρ0+ I0Q

2a3
0m

ã 1
3m−2

. (42)

K(Q)After  a  straightforward  calculation,    can be   ob-
tained as 

K(Q) = (2−3m)m
Å
ρ0+ I0Q

2a3
0m

ã 2
2−3m

. (43)

p = −1
3
ρSecond, for a perfect fluid with pressure  , the

scalar Q can be solved as 

Q =
6a3

0mt3m−2−2a0ρ0tm

3I0
. (44)

m =
1
2

m = 2

m =
1
2

However, the above expression does not admit an analyt-
ical  inverse  solution  for  a  general m.  Thus,  without  loss
of  generality,  we  take  two  particular  values  of m  as  ex-
amples, i.e.,   and  , which correspond to a de-
celerated  phase  and  an  accelerated  phase,  respectively.
For  ,  the  inverse  solution of  Eq.  (44)  is  calculated
as 

t =
9I2

0 Q2+12a4
0ρ0±3

√
24I2

0a4
0ρ0Q2+9I4

0 Q4

8a2
0ρ

2
0

, (45)

K(Q)and then the solution of   derived from Eq. (8) is 

K =
8ρ3

0

Ä
3I2

0 Q2+6a4
0ρ0±

√
24I2

0a4
0ρ0Q2+9I4

0 Q4
ä

9
Ä
±3I2

0 Q2±4a4
0ρ0+

√
24I2

0a4
0ρ0Q2+9I4

0 Q4
ä2 . (46)

m = 2For  , the inverse solution of Eq. (44) is derived as 

t =

»
ρ0±

√
ρ2

0+36I0a0Q

2
√

3a0
, (47)

K(Q)and the functional   is 

K(Q) = −
48a3

0

Ä
ρ0±2

√
ρ2

0+36I0a0Q
äÄ

±ρ0+
√
ρ2

0+36I0a0Q
ä2 . (48)

p = −ρFinally, for a perfect fluid with EoS  , the scal-
ar Q is solved as 

Q =
2a3

0m
I0

t3m−2, (49)

t =
Å

I0Q
2a3

0m

ã 1
3m−2

K(Q)

with   being its inverse solution. Then, the

functional   can be calculated as 

K(Q) = ρ0+m(2−3m)
Å

I0Q
2a3

0m

ã
2

2−3m . (50)

Thus,  we have explicitly  demonstrated that  it  is  possible
to reconstruct the pow-law solution within the AeST the-
ory. 

B.    de-Sitter solutions

H(t) = H0

The  de-Sitter cosmic  evolution  is  a  widely   recog-
nized model  because  it  effectively  represents  the   expan-
sion of  the  universe.  According  to  this  model,  the   uni-
verse  experiences  constant  expansion  during  the  epoch
dominated  by  dark  energy,  and  the  scale  factor  exhibits
exponential  growth  with  a  constant  Hubble  parameter

, expressed as 

a(t) = a0eH0t. (51)

p = wρFor  the  above  scale  factor  and  general  EoS  ,  the
scalar Q can be explicitly solved as 

Q = −
ρ0(w+1)

(
a0eH0t

)−3w

I0
, (52)

which admits the following analytical inverse solution 

t =
1

H0w
ln

ñ
1

a0w

Å
ρ0(1+w)

I0Q

ã1/3
ô
. (53)

Solving Eq. (8) directly, we obtain 

K(Q) = −3H2
0 −wρ0

Å
−ρ0(1+w)

I0Q

ã−(1+w)/w

. (54)

It is clear that the de-Sitter solution can be achieved with-
in the framework of the AeST theory. 

V.  CONCLUSION

In this study, we investigated the possibility of replic-
ating the ΛCDM expansion history of  the universe  from
the  aether  scalar  tensor  theory  and  derived  a  number  of
intriguing  and  explicit  reconstructions.  In  particular,  our
findings  indicate  that  the  Einstein-Hilbert  Lagrangian
with a  positive  cosmological  constant  is  the  only   Lag-
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rangian capable of accurately replicating the exact expan-
sion  history  of  the  ΛCDM universe  filled  with  dust-like
matter. This does not imply that the AeST theory is inher-
ently incompatible  with  an  exact  ΛCDM expansion  his-
tory. It also suggests that the theory needs to be extended
to allow for such a possibility to be realized. For instance,
in a universe comprising both a noninteracting stiff fluid
and dust-like matter, it is feasible to formulate a gravita-
tional theory  that  precisely  emulates  the  expansion   his-
tory  of  the  ΛCDM.  Besides,  the  reconstruction  of  the
ΛCDM  expansion  history  of  the  universe  can  also  be
achieved with nonisentropic perfect fluids.

Furthermore,  we  found  that  some  types  of  requested
FLRW cosmology  in  the  Einstein  gravity  can  be   recon-
structed within the AeST theory even with no real matter,
such  as  the  Chaplygin  gas  and  phantom-non-phantom
models.  In  addition,  the  power-law  and  de-Sitter  solu-
tions can also be obtained within the AeST theory. Con-
sequently, it  becomes  impossible  to  distinguish  this   the-
ory from GR solely based on measurements of the back-
ground cosmological parameters. Therefore, it is an inter-
esting problem to probe whether the perturbations of the
AeST theory can break this degeneracy. In a forthcoming
study, we will analyze this issue in detail.

 

 

References 

 S. Perlmutter et al, Astrophys. J. 517, 565 (1999)[1]
 D.  N.  Spergel  et  al,  Astrophys.  J.  Suppl.  Ser.  148,  175
(2003)

[2]

 M. Tegmark et al, Phys. Rev. D 69, 103501 (2004)[3]
 D. J. Eisenstein et al, Astrophys. J. 633, 560 (2005)[4]
 B. Jain and A. Taylor, Phys. Rev. Lett. 91, 141302 (2003)[5]
 C.  Skordis  and  T.  Zlosnik,  Phys.  Rev.  Lett.  127,  161302
(2021)

[6]

 C.  Skordis  and  T.  Zlosnik,  Phys.  Rev.  D  106,  104041
(2022)

[7]

 R.  C.  Bernardo  and  C.  Y.  Chen,  Gen.  Rel.  Grav.  55,  23
(2023)

[8]

 T. Kashfi and M. Roshan, JCAP 10, 029 (2022)[9]
 S.  Tian,  S.  Hou,  S.  Cao  et  al.,  Phys.  Rev.  D 107,  044062
(2023)

[10]

 D. B. Thomas, A. Mozaffari, and T. Zlosnik, JCAP 06, 006
(2023)

[11]

 P. Verwayen, C. Skordis, and C. Bœhm, arXiv: 2304.05134[12]
 S. Nojiri, S. D. Odintsov, and D. Saez-Gomez, Phys. Lett. B
681, 74 (2009)

[13]

 E.  Elizalde,  R.  Myrzakulov,  V.  V.  Obukhov  et  al.,  Class.
Quant. Grav. 27, 095007 (2010)

[14]

 N. Goheer, R. Goswami, P. K. S. Dunsby et al., Phys. Rev.
D 79, 121301 (2009)

[15]

 N.  Goheer,  J.  Larena,  and  P.  K.  S.  Dunsby,  Phys.  Rev.  D
80, 061301 (2009)

[16]

 M.  Sharif  and  M.  Zubair,  J.  Phys.  Soc.  Jap.  82,  014002
(2013)

[17]

 P. K. S. Dunsby, E. Elizalde, R. Goswami et al., Phys. Rev.
D 82, 023519 (2010)

[18]

 M.  Jamil,  D.  Momeni,  M.  Raza et  al., Eur.  Phys.  J.  C 72,
1999 (2012)

[19]

 S.  D.  Odintsov and V.  K.  Oikonomou, Nucl.  Phys.  B 929,
79 (2018)

[20]

 S.  D.  Odintsov  and  V.K.  Oikonomou,  Annals  Phys.  388,
267 (2018)

[21]

 M. Sharif and M. Zubair, Gen. Rel. Grav. 46, 1723 (2014)[22]
 M. Sharif and A. Ikram, Phys. Dark Univ. 17, 1 (2017)[23]

 A.  Cruz-Dombriz,  G.  Farrugia,  J.  L.  Said  et  al.,  Class.
Quant. Grav. 34, 235011 (2017)

[24]

 M. Zubair, Q. Muneer, and S. Waheed, Int. J. Mod. Phys. D
31, 2250092 (2022)

[25]

 S. G. Choudhury, A. Dasgupta, and N. Banerjee, Mon. Not.
Roy. Astron. Soc. 485, 5693 (2019)

[26]

 S.  Chakrabarti,  J.  L.  Said,  and  K.  Bamba, Eur.  Phys.  J.  C
79, 454 (2019)

[27]

 K. Bamba, R. Myrzakulov, S. Nojiri et al., Phys. Rev. D 85,
104036 (2012)

[28]

 I. G. Salako, M. E. Rodrigues, A.V. Kpadonou et al., JCAP
11, 060 (2013)

[29]

 T. Qiu, Phys. Lett. B 718, 475 (2012)[30]
 D. Momeni  and R.  Myrzakulov,  Int.  J.  Geom. Meth.  Mod.
Phys. 11, 1450077 (2014)

[31]

 C. P. Singh and V. Singh, Gen. Rel. Grav. 46, 1696 (2014)[32]
 M. Zubair and F. Kousar, Eur. Phys. J. C 76, 254 (2016)[33]
 A.  Mukherjee,  Mon.  Not.  Roy.  Astron.  Soc.  460,  273
(2016)

[34]

 S. Chakraborty, Phys. Rev. D 98, 024009 (2018)[35]
 S. Bahamonde, M. Zubair, and G. Abbas, Phys. Dark Univ.
19, 78 (2018)

[36]

 G.  N.  Gadbail,  S.  Mandal,  and  P.  K.  Sahoo, Phys.  Lett.  B
835, 137509 (2022)

[37]

 A.  Costantini  and  E.  Elizalde,  Eur.  Phys.  J.  C  82,  1127
(2022)

[38]

 G. N. Gadbail, S. Arora, and P. K. Sahoo, Phys. Lett. B 838,
137710 (2023)

[39]

 S.  M.  Carroll  and  E.  A.  Lim,  Phys.  Rev.  D  70,  123525
(2004)

[40]

 J. Matsumoto and S. Nojiri, Phys. Lett. B 687, 236 (2010)[41]
 R.  K.  Muharlyamov  and  T.  N.  Pankratyeva,  Eur.  Phys.  J.
Plus 136, 590 (2021)

[42]

 S.  Nojiri,  S.  D.  Odintsov,  and  V.  K.  Oikonomou,  Phys.
Dark Univ. 29, 100602 (2020)

[43]

 A. Y.  Kamenshchik,  U.  Moschella,  and V.  Pasquier, Phys.
Lett. B 511, 265 (2001)

[44]

 S.  Nojiri  and  S.  D.  Odintsov,  Gen.  Rel.  Grav.  38,  1285
(2006)

[45]

Reconstruction of aether scalar tensor theory for various cosmological scenarios Chin. Phys. C 48, 045105 (2024)

045105-7

https://doi.org/10.1086/307221
https://doi.org/10.1086/307221
https://doi.org/10.1086/307221
https://doi.org/10.1086/307221
https://doi.org/10.1086/307221
https://doi.org/10.1086/307221
https://doi.org/10.1086/307221
https://doi.org/10.1086/307221
https://doi.org/10.1086/307221
https://doi.org/10.1086/307221
https://doi.org/10.1086/377226
https://doi.org/10.1086/377226
https://doi.org/10.1086/377226
https://doi.org/10.1086/377226
https://doi.org/10.1086/377226
https://doi.org/10.1086/377226
https://doi.org/10.1086/377226
https://doi.org/10.1086/377226
https://doi.org/10.1086/377226
https://doi.org/10.1103/PhysRevD.69.103501
https://doi.org/10.1103/PhysRevD.69.103501
https://doi.org/10.1103/PhysRevD.69.103501
https://doi.org/10.1103/PhysRevD.69.103501
https://doi.org/10.1103/PhysRevD.69.103501
https://doi.org/10.1103/PhysRevD.69.103501
https://doi.org/10.1103/PhysRevD.69.103501
https://doi.org/10.1103/PhysRevD.69.103501
https://doi.org/10.1103/PhysRevD.69.103501
https://doi.org/10.1103/PhysRevD.69.103501
https://doi.org/10.1086/466512
https://doi.org/10.1086/466512
https://doi.org/10.1086/466512
https://doi.org/10.1086/466512
https://doi.org/10.1086/466512
https://doi.org/10.1086/466512
https://doi.org/10.1086/466512
https://doi.org/10.1086/466512
https://doi.org/10.1086/466512
https://doi.org/10.1086/466512
https://doi.org/10.1103/PhysRevLett.91.141302
https://doi.org/10.1103/PhysRevLett.91.141302
https://doi.org/10.1103/PhysRevLett.91.141302
https://doi.org/10.1103/PhysRevLett.91.141302
https://doi.org/10.1103/PhysRevLett.91.141302
https://doi.org/10.1103/PhysRevLett.91.141302
https://doi.org/10.1103/PhysRevLett.91.141302
https://doi.org/10.1103/PhysRevLett.91.141302
https://doi.org/10.1103/PhysRevLett.91.141302
https://doi.org/10.1103/PhysRevLett.91.141302
https://doi.org/10.1103/PhysRevLett.127.161302
https://doi.org/10.1103/PhysRevLett.127.161302
https://doi.org/10.1103/PhysRevLett.127.161302
https://doi.org/10.1103/PhysRevLett.127.161302
https://doi.org/10.1103/PhysRevLett.127.161302
https://doi.org/10.1103/PhysRevLett.127.161302
https://doi.org/10.1103/PhysRevLett.127.161302
https://doi.org/10.1103/PhysRevLett.127.161302
https://doi.org/10.1103/PhysRevLett.127.161302
https://doi.org/10.1103/PhysRevD.106.104041
https://doi.org/10.1103/PhysRevD.106.104041
https://doi.org/10.1103/PhysRevD.106.104041
https://doi.org/10.1103/PhysRevD.106.104041
https://doi.org/10.1103/PhysRevD.106.104041
https://doi.org/10.1103/PhysRevD.106.104041
https://doi.org/10.1103/PhysRevD.106.104041
https://doi.org/10.1103/PhysRevD.106.104041
https://doi.org/10.1103/PhysRevD.106.104041
https://doi.org/10.1007/s10714-023-03075-x
https://doi.org/10.1007/s10714-023-03075-x
https://doi.org/10.1007/s10714-023-03075-x
https://doi.org/10.1007/s10714-023-03075-x
https://doi.org/10.1007/s10714-023-03075-x
https://doi.org/10.1007/s10714-023-03075-x
https://doi.org/10.1007/s10714-023-03075-x
https://doi.org/10.1007/s10714-023-03075-x
https://doi.org/10.1007/s10714-023-03075-x
https://doi.org/10.1088/1475-7516/2022/10/029
https://doi.org/10.1088/1475-7516/2022/10/029
https://doi.org/10.1088/1475-7516/2022/10/029
https://doi.org/10.1088/1475-7516/2022/10/029
https://doi.org/10.1088/1475-7516/2022/10/029
https://doi.org/10.1088/1475-7516/2022/10/029
https://doi.org/10.1088/1475-7516/2022/10/029
https://doi.org/10.1088/1475-7516/2022/10/029
https://doi.org/10.1088/1475-7516/2022/10/029
https://doi.org/10.1088/1475-7516/2022/10/029
https://doi.org/10.1103/PhysRevD.107.044062
https://doi.org/10.1103/PhysRevD.107.044062
https://doi.org/10.1103/PhysRevD.107.044062
https://doi.org/10.1103/PhysRevD.107.044062
https://doi.org/10.1103/PhysRevD.107.044062
https://doi.org/10.1103/PhysRevD.107.044062
https://doi.org/10.1103/PhysRevD.107.044062
https://doi.org/10.1103/PhysRevD.107.044062
https://doi.org/10.1103/PhysRevD.107.044062
https://doi.org/10.1088/1475-7516/2023/06/006
https://doi.org/10.1088/1475-7516/2023/06/006
https://doi.org/10.1088/1475-7516/2023/06/006
https://doi.org/10.1088/1475-7516/2023/06/006
https://doi.org/10.1088/1475-7516/2023/06/006
https://doi.org/10.1088/1475-7516/2023/06/006
https://doi.org/10.1088/1475-7516/2023/06/006
https://doi.org/10.1088/1475-7516/2023/06/006
https://doi.org/10.1088/1475-7516/2023/06/006
http://arxiv.org/abs/2304.05134
https://doi.org/10.1016/j.physletb.2009.09.045
https://doi.org/10.1016/j.physletb.2009.09.045
https://doi.org/10.1016/j.physletb.2009.09.045
https://doi.org/10.1016/j.physletb.2009.09.045
https://doi.org/10.1016/j.physletb.2009.09.045
https://doi.org/10.1016/j.physletb.2009.09.045
https://doi.org/10.1016/j.physletb.2009.09.045
https://doi.org/10.1016/j.physletb.2009.09.045
https://doi.org/10.1016/j.physletb.2009.09.045
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1088/0264-9381/27/9/095007
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.79.121301
https://doi.org/10.1103/PhysRevD.80.061301
https://doi.org/10.1103/PhysRevD.80.061301
https://doi.org/10.1103/PhysRevD.80.061301
https://doi.org/10.1103/PhysRevD.80.061301
https://doi.org/10.1103/PhysRevD.80.061301
https://doi.org/10.1103/PhysRevD.80.061301
https://doi.org/10.1103/PhysRevD.80.061301
https://doi.org/10.1103/PhysRevD.80.061301
https://doi.org/10.1103/PhysRevD.80.061301
https://doi.org/10.7566/JPSJ.82.014002
https://doi.org/10.7566/JPSJ.82.014002
https://doi.org/10.7566/JPSJ.82.014002
https://doi.org/10.7566/JPSJ.82.014002
https://doi.org/10.7566/JPSJ.82.014002
https://doi.org/10.7566/JPSJ.82.014002
https://doi.org/10.7566/JPSJ.82.014002
https://doi.org/10.7566/JPSJ.82.014002
https://doi.org/10.7566/JPSJ.82.014002
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1103/PhysRevD.82.023519
https://doi.org/10.1140/epjc/s10052-012-1999-9
https://doi.org/10.1140/epjc/s10052-012-1999-9
https://doi.org/10.1140/epjc/s10052-012-1999-9
https://doi.org/10.1140/epjc/s10052-012-1999-9
https://doi.org/10.1140/epjc/s10052-012-1999-9
https://doi.org/10.1140/epjc/s10052-012-1999-9
https://doi.org/10.1140/epjc/s10052-012-1999-9
https://doi.org/10.1140/epjc/s10052-012-1999-9
https://doi.org/10.1140/epjc/s10052-012-1999-9
https://doi.org/10.1016/j.nuclphysb.2018.01.027
https://doi.org/10.1016/j.nuclphysb.2018.01.027
https://doi.org/10.1016/j.nuclphysb.2018.01.027
https://doi.org/10.1016/j.nuclphysb.2018.01.027
https://doi.org/10.1016/j.nuclphysb.2018.01.027
https://doi.org/10.1016/j.nuclphysb.2018.01.027
https://doi.org/10.1016/j.nuclphysb.2018.01.027
https://doi.org/10.1016/j.nuclphysb.2018.01.027
https://doi.org/10.1016/j.nuclphysb.2018.01.027
https://doi.org/10.1016/j.aop.2017.11.026
https://doi.org/10.1016/j.aop.2017.11.026
https://doi.org/10.1016/j.aop.2017.11.026
https://doi.org/10.1016/j.aop.2017.11.026
https://doi.org/10.1016/j.aop.2017.11.026
https://doi.org/10.1016/j.aop.2017.11.026
https://doi.org/10.1016/j.aop.2017.11.026
https://doi.org/10.1016/j.aop.2017.11.026
https://doi.org/10.1016/j.aop.2017.11.026
https://doi.org/10.1007/s10714-014-1723-1
https://doi.org/10.1007/s10714-014-1723-1
https://doi.org/10.1007/s10714-014-1723-1
https://doi.org/10.1007/s10714-014-1723-1
https://doi.org/10.1007/s10714-014-1723-1
https://doi.org/10.1007/s10714-014-1723-1
https://doi.org/10.1007/s10714-014-1723-1
https://doi.org/10.1007/s10714-014-1723-1
https://doi.org/10.1007/s10714-014-1723-1
https://doi.org/10.1007/s10714-014-1723-1
https://doi.org/10.1016/j.dark.2017.05.001
https://doi.org/10.1016/j.dark.2017.05.001
https://doi.org/10.1016/j.dark.2017.05.001
https://doi.org/10.1016/j.dark.2017.05.001
https://doi.org/10.1016/j.dark.2017.05.001
https://doi.org/10.1016/j.dark.2017.05.001
https://doi.org/10.1016/j.dark.2017.05.001
https://doi.org/10.1016/j.dark.2017.05.001
https://doi.org/10.1016/j.dark.2017.05.001
https://doi.org/10.1016/j.dark.2017.05.001
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1088/1361-6382/aa93c8
https://doi.org/10.1142/S0218271822500924
https://doi.org/10.1142/S0218271822500924
https://doi.org/10.1142/S0218271822500924
https://doi.org/10.1142/S0218271822500924
https://doi.org/10.1142/S0218271822500924
https://doi.org/10.1142/S0218271822500924
https://doi.org/10.1142/S0218271822500924
https://doi.org/10.1142/S0218271822500924
https://doi.org/10.1142/S0218271822500924
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1093/mnras/stz731
https://doi.org/10.1140/epjc/s10052-019-6975-1
https://doi.org/10.1140/epjc/s10052-019-6975-1
https://doi.org/10.1140/epjc/s10052-019-6975-1
https://doi.org/10.1140/epjc/s10052-019-6975-1
https://doi.org/10.1140/epjc/s10052-019-6975-1
https://doi.org/10.1140/epjc/s10052-019-6975-1
https://doi.org/10.1140/epjc/s10052-019-6975-1
https://doi.org/10.1140/epjc/s10052-019-6975-1
https://doi.org/10.1140/epjc/s10052-019-6975-1
https://doi.org/10.1103/PhysRevD.85.104036
https://doi.org/10.1103/PhysRevD.85.104036
https://doi.org/10.1103/PhysRevD.85.104036
https://doi.org/10.1103/PhysRevD.85.104036
https://doi.org/10.1103/PhysRevD.85.104036
https://doi.org/10.1103/PhysRevD.85.104036
https://doi.org/10.1103/PhysRevD.85.104036
https://doi.org/10.1103/PhysRevD.85.104036
https://doi.org/10.1103/PhysRevD.85.104036
https://doi.org/10.1088/1475-7516/2013/11/060
https://doi.org/10.1088/1475-7516/2013/11/060
https://doi.org/10.1088/1475-7516/2013/11/060
https://doi.org/10.1088/1475-7516/2013/11/060
https://doi.org/10.1088/1475-7516/2013/11/060
https://doi.org/10.1088/1475-7516/2013/11/060
https://doi.org/10.1088/1475-7516/2013/11/060
https://doi.org/10.1088/1475-7516/2013/11/060
https://doi.org/10.1088/1475-7516/2013/11/060
https://doi.org/10.1016/j.physletb.2012.10.045
https://doi.org/10.1016/j.physletb.2012.10.045
https://doi.org/10.1016/j.physletb.2012.10.045
https://doi.org/10.1016/j.physletb.2012.10.045
https://doi.org/10.1016/j.physletb.2012.10.045
https://doi.org/10.1016/j.physletb.2012.10.045
https://doi.org/10.1016/j.physletb.2012.10.045
https://doi.org/10.1016/j.physletb.2012.10.045
https://doi.org/10.1016/j.physletb.2012.10.045
https://doi.org/10.1016/j.physletb.2012.10.045
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1142/S0219887814500777
https://doi.org/10.1007/s10714-014-1696-0
https://doi.org/10.1007/s10714-014-1696-0
https://doi.org/10.1007/s10714-014-1696-0
https://doi.org/10.1007/s10714-014-1696-0
https://doi.org/10.1007/s10714-014-1696-0
https://doi.org/10.1007/s10714-014-1696-0
https://doi.org/10.1007/s10714-014-1696-0
https://doi.org/10.1007/s10714-014-1696-0
https://doi.org/10.1007/s10714-014-1696-0
https://doi.org/10.1007/s10714-014-1696-0
https://doi.org/10.1140/epjc/s10052-016-4104-y
https://doi.org/10.1140/epjc/s10052-016-4104-y
https://doi.org/10.1140/epjc/s10052-016-4104-y
https://doi.org/10.1140/epjc/s10052-016-4104-y
https://doi.org/10.1140/epjc/s10052-016-4104-y
https://doi.org/10.1140/epjc/s10052-016-4104-y
https://doi.org/10.1140/epjc/s10052-016-4104-y
https://doi.org/10.1140/epjc/s10052-016-4104-y
https://doi.org/10.1140/epjc/s10052-016-4104-y
https://doi.org/10.1140/epjc/s10052-016-4104-y
https://doi.org/10.1093/mnras/stw964
https://doi.org/10.1093/mnras/stw964
https://doi.org/10.1093/mnras/stw964
https://doi.org/10.1093/mnras/stw964
https://doi.org/10.1093/mnras/stw964
https://doi.org/10.1093/mnras/stw964
https://doi.org/10.1093/mnras/stw964
https://doi.org/10.1093/mnras/stw964
https://doi.org/10.1093/mnras/stw964
https://doi.org/10.1103/PhysRevD.98.024009
https://doi.org/10.1103/PhysRevD.98.024009
https://doi.org/10.1103/PhysRevD.98.024009
https://doi.org/10.1103/PhysRevD.98.024009
https://doi.org/10.1103/PhysRevD.98.024009
https://doi.org/10.1103/PhysRevD.98.024009
https://doi.org/10.1103/PhysRevD.98.024009
https://doi.org/10.1103/PhysRevD.98.024009
https://doi.org/10.1103/PhysRevD.98.024009
https://doi.org/10.1103/PhysRevD.98.024009
https://doi.org/10.1016/j.dark.2017.12.005
https://doi.org/10.1016/j.dark.2017.12.005
https://doi.org/10.1016/j.dark.2017.12.005
https://doi.org/10.1016/j.dark.2017.12.005
https://doi.org/10.1016/j.dark.2017.12.005
https://doi.org/10.1016/j.dark.2017.12.005
https://doi.org/10.1016/j.dark.2017.12.005
https://doi.org/10.1016/j.dark.2017.12.005
https://doi.org/10.1016/j.dark.2017.12.005
https://doi.org/10.1016/j.physletb.2022.137509
https://doi.org/10.1016/j.physletb.2022.137509
https://doi.org/10.1016/j.physletb.2022.137509
https://doi.org/10.1016/j.physletb.2022.137509
https://doi.org/10.1016/j.physletb.2022.137509
https://doi.org/10.1016/j.physletb.2022.137509
https://doi.org/10.1016/j.physletb.2022.137509
https://doi.org/10.1016/j.physletb.2022.137509
https://doi.org/10.1016/j.physletb.2022.137509
https://doi.org/10.1140/epjc/s10052-022-11112-3
https://doi.org/10.1140/epjc/s10052-022-11112-3
https://doi.org/10.1140/epjc/s10052-022-11112-3
https://doi.org/10.1140/epjc/s10052-022-11112-3
https://doi.org/10.1140/epjc/s10052-022-11112-3
https://doi.org/10.1140/epjc/s10052-022-11112-3
https://doi.org/10.1140/epjc/s10052-022-11112-3
https://doi.org/10.1140/epjc/s10052-022-11112-3
https://doi.org/10.1140/epjc/s10052-022-11112-3
https://doi.org/10.1016/j.physletb.2023.137710
https://doi.org/10.1016/j.physletb.2023.137710
https://doi.org/10.1016/j.physletb.2023.137710
https://doi.org/10.1016/j.physletb.2023.137710
https://doi.org/10.1016/j.physletb.2023.137710
https://doi.org/10.1016/j.physletb.2023.137710
https://doi.org/10.1016/j.physletb.2023.137710
https://doi.org/10.1016/j.physletb.2023.137710
https://doi.org/10.1016/j.physletb.2023.137710
https://doi.org/10.1103/PhysRevD.70.123525
https://doi.org/10.1103/PhysRevD.70.123525
https://doi.org/10.1103/PhysRevD.70.123525
https://doi.org/10.1103/PhysRevD.70.123525
https://doi.org/10.1103/PhysRevD.70.123525
https://doi.org/10.1103/PhysRevD.70.123525
https://doi.org/10.1103/PhysRevD.70.123525
https://doi.org/10.1103/PhysRevD.70.123525
https://doi.org/10.1103/PhysRevD.70.123525
https://doi.org/10.1016/j.physletb.2010.03.030
https://doi.org/10.1016/j.physletb.2010.03.030
https://doi.org/10.1016/j.physletb.2010.03.030
https://doi.org/10.1016/j.physletb.2010.03.030
https://doi.org/10.1016/j.physletb.2010.03.030
https://doi.org/10.1016/j.physletb.2010.03.030
https://doi.org/10.1016/j.physletb.2010.03.030
https://doi.org/10.1016/j.physletb.2010.03.030
https://doi.org/10.1016/j.physletb.2010.03.030
https://doi.org/10.1016/j.physletb.2010.03.030
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1140/epjp/s13360-021-01607-5
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/j.dark.2020.100602
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1016/S0370-2693(01)00571-8
https://doi.org/10.1007/s10714-006-0301-6
https://doi.org/10.1007/s10714-006-0301-6
https://doi.org/10.1007/s10714-006-0301-6
https://doi.org/10.1007/s10714-006-0301-6
https://doi.org/10.1007/s10714-006-0301-6
https://doi.org/10.1007/s10714-006-0301-6
https://doi.org/10.1007/s10714-006-0301-6
https://doi.org/10.1007/s10714-006-0301-6
https://doi.org/10.1007/s10714-006-0301-6

	I INTRODUCTION
	II RECONSTRUCTION OF AEST BEHAVING AS THE ΛCDM MODEL
	A Reconstruction for dust-like matter
	B Reconstruction for perfect fluid with EoS p = − ρ/3
	C Reconstruction for multifluids
	D Reconstruction for nonisentropic perfect fluids

	III COSMOLOGICAL RECONSTRUCTION WITHOUT MATTER
	IV COSMOLOGICAL SOLUTIONS IN AEST THEORY
	A Power-law solutions
	B de-Sitter solutions

	V CONCLUSION
	REFERENCES

