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This article is devoted to the study of the dynamical aspects of the domain wall cosmological model in an axially symmetric space-
time in f(Q, T) gravity. In this theory of gravity, the action contains an arbitrary function f(Q,T) where Q and T respectively denote
the non-metricity and the trace of the energy-momentum tensor. The linear and additive form of f(Q,T) gravity, f(Q,T) = uQ +vT
where p and v are non-zero arbitrary constants, is taken into account in this work. A deterministic model of the universe is obtained
using the linearly varying deceleration parameter ¢ = —kt + m — 1 which is linear in time with negative slope. We have assessed all
the dynamical and geometrical parameters of the models and examined their physical significance in modern cosmology. We have
observed that the deceleration parameter g displays a signature-flipping point where shifting occurs from a decelerating regime to an
accelerating regime, signifying cosmic expansion. It is observed that our model is in good agreement with the current scenario of
accelerated expansion of the universe.
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1. INTRODUCTION

Einstein’s general theory of relativity (GTR) is a landmark achievement in modern physics. GTR successfully
describes gravitational phenomena, solar-system dynamics and the evolution of the universe through its field equation
and cosmological models. Nevertheless, the large-scale structure of the cosmos is best represented by the field equations,
implying that GTR does not fully accommodate certain aspects of contemporary cosmology. For instance, it does not
incorporate Mach’s principle, it does not avoid singularity problems and it fails to explain the current accelerated
expansion. Observational and theoretical evidence, especially from type Ia Supernovae data [1-3] suggests that the
universe is not only expanding but also accelerating. According to observational evidence, especially from the Wilkinson
Microwave Anisotropy Probe (WAMP) [4], energy composition of universe is made up of around 4% ordinary baryonic
matter, 23% dark matter and 73% dark energy. To address these findings, two main approaches have emerged to
investigate the accelerated universe: 1) developing alternative theories of gravity 2) modifying Einstein’s theory of
gravitation. Consequently, several modified gravity theories have been proposed by altering the Hilbert-Einstein action,
such as f(G) gravity [5], f(R) gravity [6], f(R,T) gravity [7], f(T) gravity [8], f(G,T) gravity [9], f(R, T, RWT’“’)
gravity [10], f(Q) gravity [11] and the recently proposed f(Q,T) gravity [12-15].

Recently Xu et al. [12] proposed f(@Q, T) theory of gravity, an extension of symmetric teleparallel gravity where the
Lagrangian is an arbitrary function of the non-metricity Q and the trace of energy momentum tensor T. This theory
advances general relativity by introducing a coupling between Q and T. The field equations of f(Q, T) can be determined
by varying the gravitational action with respect to both the metric and connection. The importance of f(Q, T) gravity is
its ability to describe the accelerated expansion of the universe without requiring a cosmological constant, offering a
unified framework for investing early-time inflation and late-time cosmic acceleration. It is possible to construct
cosmologically viable models in f(Q, T) theory which are consistent with general relativity. Narzary and Dewri [16] have
investigated Bianchi type-VI spacetime within f(Q,T) gravity in presence of bulk viscous fluid. They also examined
bouncing scenario in f(Q, T) gravity having Bianchi type-VI spacetime [17]. Kaczmarek et al. [18] have investigated an
alternative dynamically similar scalar-tensor presentation for the f(Q, T) gravity and discussed its kinetic behaviour for
the FLRW cosmology. Venkatesha et al. [19] have introduced wormhole solutions including conformal symmetries and
Gaussian noncommutativity within f(Q, T) gravity. Gul et al. [20] studied the bouncing scenarios in a flat FRW spacetime
in presence of perfect fluid matter distribution in f(Q, T) gravity. Tayde et al. [21] have investigated wormhole solutions
accompanied by dark matter galactic halo profiles in the context of f(Q, T) gravity. Khurana et al. [22] have discussed
analysis of FLRW model in f(Q,T) theory produced by the cubic parametrization of the deceleration parameter.
Shekh et al. [23] have discussed the dynamics of spatially flat FLRW metric in specific models of f(Q, T) gravity using
parametrization of the deceleration parameter. They also studied f(Q,T) model with an emergent scale factor [24].
Kale et al. [25] have studied the observational constraints of two different f(Q, T) models in FLRW framework using
specific Hubble parameter in redshift form. Pati et al. [26] have investigated the behaviour of cosmological parameters in
an isotropic and homogeneous spacetime within the framework of f(Q, T) gravity. Narawade et al. [27] have investigated
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dynamical analysis and observational constraints of f(Q,T) model. Xu et al. [28] studied Weyl type f(Q,T) model and
compared it with ACDM model.

During the early stages of the evolution of the universe, it is generally assumed that during cosmological phase
transition, the symmetry of universe is broken spontaneously and topological stable defects such as cosmic strings and
domain walls could form [29]. Domain wall separate regions with distinct vacuum states and possess large surface energy
densities. Domain walls are stable due to their topological nature, originating from the configuration of vacuum manifolds
during symmetry breaking [30]. Domain walls have garnered considerable interest in cosmology, especially for their
involvement in galaxy formation scenario. Zel’dovich et al. [31] investigated domain interfaces, uniformity and the
expanding universe. They found that domain walls must vanish early in the universe’s evolution. This disappearance
enables the transformation of energy density into massive quanta or equilibrium radiation, thereby achieving isotropy and
homogeneity. As domain wall naturally breaks isotropy, therefore to study them in anisotropic background, models
provide convincing presentation of early universe dynamics. In recent years, lots of work has been done by many
researchers on domain walls. Hatkar et al. [32] have studied topological defects in LRS Bianchi type-I space time in f(T)
gravity. Junaid et al. [33] have explored the aspects of domain wall in Bianchi type-III universe in f(R,T) theory.
Hatkar et al. [34-36] explored various cosmological models with domain wall including FRW, Bianchi type-VIy and
Bianchi type-I in the context of £(Q), f (R, T) and f(G) theories of gravity. Patil et al. [37] have explored the solution of
FRW space-time with bulk viscous domain wall in f (R, T) gravity.

Axially symmetric spacetime plays a crucial role in the large-scale study of the universe particularly when
anisotropies and inhomogeneities are not ignored [38]. Kilinc [38] demonstrated axially symmetric cosmological models
have significantly contributed to understanding essential features of the universe such as galaxy formation during its early
evolutionary stages. Axially symmetric cosmological models both in general relativity and in the alternative theories of
gravitation have been extensively studied by Mete et al. [39], Reddy and Naidu [40-41], Adhav et al. [42], Reddy and
Rao [43]. Nimkar and Wath [44] investigated an axially symmetric cosmological model with perfect fluid in Lyra
geometry. Sahoo et al. [45] explored axially symmetric cosmological model in the framework of f (R, T) gravity.

In this paper, we propose to investigate the axially symmetric space-time given by Bhattacharya and Karade [46] in
the presence of domain wall within the framework of f(Q,T) gravity. The paper is structured as follows: Section 1
contains a concise introduction and the motivation behind the current work. f(Q, T) Theory and field equations is given
in Section 2. In Section 3, we have derived the metric and field equations. In Section 4, we derived the solution of field
equations using the linearly varying deceleration parameter and discussed the physical parameters graphically. Section 5
deals with graphical discussion of Hubble datasets. Conclusion is presented in Section 6.

2. f(Q,T) THEORY AND FIELD EQUATIONS
The field equations of modified f(Q, T) gravity are derived from Hilbert Einstein variational action principle

§=[(=f@T) + L) J—gd*x (1)

where f(Q,T) is a function of the non-metricity scalar Q and the trace of the matter-energy-momentum tensor T , also
L,, is Lagrangian of the matter and g = det (g,,,). The non-metricity scalar Q is defined as

Q= —g"(L%ulPva = Lpal® ) 2
where L%g, represents the disformation tensor which is given by,
Ly = =39 (Y, 9p5 + g5y — Vsdpy) 3)
The non-metricity tensor is defined as
Qyuv = VyGuv “
The trace of the non-metricity tensor is derived as follows
Q= 9" Qv » 0 = 9" Quav Q)

The superpotential or the non-metricity conjugate of the model is given by

1 1 ~ 1
Pauv = _ELauv + : (Qa - Qa)guv - _Sa(va) (6)

4

The energy-momentum tensor is defined as
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_ __2 8(=glw) _ 8Tap
Tuv = _ETJ and euv = gaﬁﬁ (7)

The field equation of f(Q,T) gravity is obtained by varying the action (1) with respect to the metric tensor g,,, as

2 1
~ = Va(fo=P“w) = 5 G + Fr(Tuw + ) = fo (Puap @™ = 2Q°F  Pagy) = 8T, ®)
where f, = s—g , fr= Z—’; and the non-metricity tensors Q,*f = —V,g% , Q%F 0 =979V, G,

3. THE METRIC AND FIELD EQUATIONS
We have considered the axially symmetric space-time given by Bhattacharya and Karade [46] in the form

ds? = dt? — A[dy? + h?(x)d$?] — B2dz? )

where the metric potentials A , B are functions of cosmic time ¢t and h is a function of coordinate y alone.
The energy momentum tensor of domain wall [33] is

Tij = p(gij + w;0;) + pw;w; (10)

where p is the energy density of the wall, p is the pressure in the direction normal to the plane of the wall and w; is a unit
space like vector in the same direction with a)i(u]- = —1. Here pressure is taken in the direction of x-axis. The quantities
p and p depends on t only. Additionally, p = p, + 04 and p = p, —g; where p, and p;, denote the pressure and
energy density of barotropic fluid, o, stands for the tension of domain wall.

Then, we have

To=T;=T3=p, Tl =-p, T=3p—p D

9]-‘ is derived as

6f = 6/p — 2T} = diag (p — 2p,3p,p — 2p,p — 2p) (12)
For given cosmological model, the non-metricity scalar Q is found to be
A? AB
Q=-2(5+25) (13)

The field equation (8) for the line element (9) with energy momentum tensor (11), also using equation (12) and (13) can
be written as

L+ 2F (5 +220) = 8r(1+ G)p — 8nlp (14)
L F (G424 5438 = 8r(1 +20)p (15)
%f+F(§+§+j—z+3%)=87T6p—87'[(1+6)p (16)
%f+2F(§+j—z+j—§) =8nGp —8n(1+ G)p (17)

where F = f,, fr = 87G and an overhead dot refers to derivative with respect to time t.
For the given cosmological model, the physical parameters are defined as follows. The average scale factor a and the
spatial volume V are expressed as

a = (A2B)3 (18)

V =a3=A%B (19)
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The generalized mean Hubble’s parameter H is expressed as

H = (Hy + H, + Hs) (20)

where H; = H, = % ,Hy = g are the directional Hubble parameters in the direction of y, ¢, z respectively.
We define the expansion scalar 8 and the shear scalar o2 as

A B
6=2%+2 1)
2 _1[y3 g2 _ 0% _1(A_B)?
7" =3 [Zi:l Hi* = ?] T3 (A B) 22)
The mean anisotropy parameter A is given by
1 Hi—H\?
a=33% (%) (23)

4. SOLUTIONS OF THE FIELD EQUATIONS AND DISCUSSION OF THE PHYSICAL PARAMETERS

There are various forms of the function f(Q, T) which is commonly used in Literature [12]. Here we shall focus on
the linear and additive form of f(Q,T) function [28] as f(Q,T) = uQ + vT. Here y and v are non-zero arbitrary
constants.
Here F = f, =4, fT=v=87'[5,G~=8v—n.

As the system of equations (14) - (17) being highly non-linear, we assume a relation between the metric coefficients
by employing the physical assumption that the expansion scalar 6 is proportional to shear scalar o . This assumption was
employed by Collins et al. [47] and has recently been used by Junaid et al. [33] and Hatkar et al. [36] to obtain solution
of field equations. From this, we derive the following relation.

A=B" ,n>0 24

where n is an arbitrary constant such that for n # 1, the space time is anisotropic nature.

Berman [48] and Berman and Gomide [49] suggested a law of variation of the Hubble parameter in FLRW
framework which gives a constant deceleration parameter (g = m — 1, m = 0 is a constant). After the discovery of the
universe’s accelerated expansion, researchers have investigated cosmological models that employ Berman’s law in the
context of dark energy. In Berman’s law, deceleration parameter can take values ¢ > —1 and —1 < g < 0, corresponding
to accelerating expansion. The time-varying deceleration parameter plays a crucial role in the universe’s evolution, as it
captures the transition in expansion dynamics. We solve the system of highly non-linear equations (14) - (17) with the
help of the linearly varying deceleration parameter proposed by Akarsu and Dereli [50] in the form

ad

q=—§=—kt+m—1 (25)

where k > 0 and m = 0 are constants. The above deceleration parameter give rise to three different cases as follows:

e g=-1fork=0m=0

o g=m—1fork=0m>0

o g=—kt+m—-1fork>0m=0
For g > 0 the universe shows decelerating expansion, for ¢ = 0 it shows constant rate of expansion, if =1 < g < 0 it
represents accelerating expansion (referred as power law expansion), de Sitter expansion for ¢ = —1 (called as
exponential expansion) & superexponential for ¢ < —1. For k = 0 i.e. first two cases correspond to Berman’s law of
constant deceleration parameter. Therefore, only the last case i.e. for k > 0 the linearly varying deceleration parameter
(g = =kt + m — 1) fits well with modern observational data, indicating a time-dependent transition in the universe’s

expansion. Here we consider case— I: k = 0 and m > 0 and case— II: k # 0 and m = 0 to obtain solution of the field
equations.

Case-I: Letk=0and m > 0
After solving equation (25), we obtain mean scale factor as

1
a=(at+p)m (26)
where a and f are constant of integration.
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With the help of (18), (24) and (26), the metric potentials A and B are obtained as

3n

A = (at + B)mEnD @7)

B = (at + f)"@D (28)

From equation (27) and (28), it is seen that initially A and B are constants for t = 0. When t = —g, they tend to zero

and become infinite for increasing t.
Using equations (27), (28) in (9), we obtain the cosmological model given by Bhattacharya and Karade in f(Q, T) gravity
in presence of domain wall in the form:

6n 6
ds? = dt? — (at + B)mCn+D [dy? + h?(y)d¢p?] — (at + p)m@En+D dz? (29)

From equations (20) — (22) with the use of (27) and (28), the physical parameters such as Hubble parameter H, the
expansion scalar 8 and the shear scalar o2 are obtained as

a

H = m(at+f) (30)
3a
0= m(at+B) @D
2 _ 3a?(n-1)2
T m2(2n+1)2(at+B)? (2)
We can observe that at the initial time t = — g , all three quantities the Hubble parameter H, the expansion scalar 8 and

the shear scalar o2 are infinite and subsequently decay to zero as t — oo. This behaviour signifies a very rapid expansion
. . O . . . . . . . .
of the universe. The non-zero ratio 3 indicates an anisotropic universe, representing the early phase of cosmic evolution.

The spatial volume is

V = (at + B)m (33)

Spatial volume and average scale factor are constant at t = 0, indicating that the universe starts evolving with finite
volume at initial time and expanded over time.
The mean anisotropy parameter is found to be

_ 2(m-1)? 1

=z " 73 (4

The parameter n determines the anisotropic nature of the model such that for n = 1 the model becomes isotropic, whereas
for n # 1 the anisotropic character is preserved.
The pressure p is found to be

_ 3ua’é
P = zaniD2(atiB)? (35)

(811—%) (n+1)(3—-2mn-m)+3n[(8w+v)n+3v]

where & =
f 64m2+16mV—2V2

From Fig. 1, we observed that pressure p is decreasing function of time ¢ .
For this model, energy density p is obtained as

p= spa” (302 +2m) + %} (36)

T m2@n+1)2(at+p)?(8n-Y)

The relation between pressure and energy density of barotropic fluid is given as

pp = —1)p, where 1<y <2 (37)
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Figure 1. Plot of Pressure vs cosmic time ¢t witha = 64.15, u =v==n=0.1, m = 1.12

The expression for tension of domain wall is found to be

e {(BV:Z) 3007 +2m) + %] - E} (38)

Oa = ym2(2n+1)2(at+p)?

Figure 2 shows the graphical behaviour of energy density p and tension density p; versus cosmic time t. Energy
density p is a decreasing function of time t, whereas tension of the domain wall is an increasing function of time t. Energy
density is large as t — 0 and tends to zero as t = oo. The tension of the domain wall is negative throughout the universe
evolution as shown in Fig. 2. The domain wall acts like invisible matter due to its negative tension. The domain wall
exists initially and thereafter vanished which is as per expectation Zel’dovich et al [31].
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Figure 2. Plot of Density & Tension of the domain wall vs cosmic time # with o = 64.15, u =v==n=0.1,m =112,y =1.2

Case-II: Letk #0andm = 0
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Figure 3. Plot of Deceleration parameter vs cosmic time ¢ with k = 69.67, m = 2.54

Figure 3 demonstrates that the universe experiences early deceleration and present acceleration. Forg = m — 1 > 0, the
universe begins with decelerating expansion and enters to accelerating phase at t = mT_l .

After solving equation (25), we obtain mean scale factor as

_ 2 -1 kt—-m
@ = cpexp [Jm tanh (Jm)] (39)
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where ¢; and c, are constant of integration. For simplifying the expression, we omit the constant ¢; by choosing ¢; = 0.
k
a = cyexp [% tanh™! (i - 1)] (40)

With the help of (18), (24) and (40), the metric potentials A and B are obtained as

3n

A= c2(2n+1)exp [

tanh™ (£ - 1) (41)

m(2n+1)

3

B = Cz(zn+1)exp [

—1 [kt _
m(2n+1) tanh (E 1)] (42)
From equations (41) and (42), it is noted that both metric potentials A and B are constants for ¢ = 0 and diverge as
t — oo. As a result, the obtained model is free from singularity.
Using equations (41), (42) in (9), we obtain the cosmological model given by Bhattacharya and Karade in f(Q, T) gravity
in presence of domain wall in the form:

ds? = dt? — [Cz(%)exp[ " tanh~1 (kt - 1)]]2 [dx? + h*()d¢?] — [CZ(%)exp[ ° _tanh! (kt - 1)]]2 dz* (43)

m(2n+1) Z m(2n+1) ;

From equations (20) — (22) with the use of (41) and (42), the physical parameters such as Hubble parameter H, the
expansion scalar 8 and the shear scalar o2 are obtained as

-2
H = Goms @
_ -6
o= (kt2-2mt) (45)
o2 = 12(n-1)2 (46)

T (2n+1)2(kt2—2mt)?

The parameters H , 8 and a2 tends to zero as t — o . It is to be noted that for n = 1 the model is shear free and its nature
will be retained for n # 1.
The spatial volume given in (19) found to be

t

V = c,3exp [% tanh™?! (% - 1)] 47)

""" Volume (V)
20

Scale Factor (a)

15
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Volume V & Scale Factor a
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Cosmic time (t)

Figure 4. Plot of Volume & Scale factor vs cosmic time ¢ with £ = 69.67, m = 2.54, co=1.60

Figure 4 illustrates the graphical evolution of spatial volume and average scale factor. Both these parameters are fixed at
t = 0, signifying that the universe begins with a finite initial volume at finite time and it expands over time.
The mean anisotropy of the model is

_ 2(n-1)? 1

=G " #* =3 (48)

A parameter n decides the anisotropic behaviour of the model in the sense that, if n = 1 ,we get isotropic model and for
n # 1, anisotropic nature will be retained.
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The pressure p is found to be

P o1 {(n +1@2n+1) (Sn - g) (kt —m) + ko} (49)

- (2n+1)2(32m2+8nv—v2) (kt2—2mt)?2
where kg =3(n+ 1) (87r — g) + 3n[(8m + v)n + 3v]
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Figure 5. Plot of Pressure vs cosmic time ¢ with k = 69.67, u = v =n =0.1, m = 2.54

From Fig. 5, we observed that pressure p is decreasing function of time ¢ .
For this model, energy density p is obtained as

p u [z +2m) + [+ D@+ D) (Br -2 (kt =-m) + ko|}  (50)

- (2n+1)2(8n—%)(kt2—2mt)2 (32m2+8mv—v2)

The expression for tension of domain wall is found to be

v
o = 36u(y—1)(n2+2n) 3#[(n+1)(2n+1)(8n’—5)(kt—m)+ko] y(y-1) 2 (51)
d y(n+1)?(8n—2)(kt2—2mt)?  y(@n+1)2(32n2+8mv-v2)(kt2-2mt)? | (8m-3)
0.00002
= Density p
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Figure 6. Plot of Density & Tension of the domain wall vs cosmic time ¢ with k = 69.67, u =v=n=0.1, m =254,y =1.2

Figure 6 illustrates the graphical behaviour of energy density p and tension density p;. We observed that energy density
p is a decreasing function of time t. Density becomes zero as t = co. The tension of the domain wall is negative
throughout and it gradually increases to zero. The domain wall acts like invisible matter. This shows that the domain wall
was present during the early stages of the universe, later on it disappeared.

5. HUBBLE DATASETS
The Hubble parameter is employed in observational cosmology to examine the universe’s expansion. The Hubble
parameter for case- | and case- Il can be expressed in terms of redshift as

Forcase-1: H=——0 (52)

m(1+z)~m

Forcase-1I: H = %{1 + cosh (m In (62(11”)))} (53)

To estimate H(z) at a given redshift, two widely used techniques are the line-of-sight baryon acoustic oscillation
(BAO) method and another is the different age (DA) approach, cited in references [51-69]. In this work, a revised dataset



42
EEJP. 2 (2026) M.T. Sarode, et al.

of 57 points is used which includes 31 points from DA approach and the remaining 26 points measured using BAO and
various redshift range 0.07 < z < 2.42 [70]. Table 1 shows the 57 points of Hubble parameter values H(z) having errors
oy along with references from DA (31 points) and BAO and other (26 points) approaches. Additionally, the present
Hubble constant H, = 67.8 km/s/Mpc was adopted for the analysis.

Table 1. Hubble datasets

z H(z) oy Ref. z H(z) oy | Ref.
0.070 69 19.6 [51] 1.750 202 40 [52]
0.90 69 12 [52] 1.965 | 186.5 | 50.4 | [57]
0.120 68.6 26.2 [51] 0.24 79.69 | 2.99 | [58]
0.170 83 8 [52] 0.30 81.7 | 6.22 | [59]
0.1791 75 4 [53] 0.31 78.18 | 4.74 | [60]
0.1993 75 5 [53] 0.34 83.8 3.66 | [58]
0.200 72.9 29.6 [54] 0.35 82.7 9.1 | [61]
0.270 77 14 [52] 0.36 79.94 | 3.38 | [60]
0.280 88.8 36.6 [54] 0.38 81.5 1.9 | [62]
0.3519 83 14 [53] 0.40 82.04 | 2.03 | [60]
0.3802 83 13.5 [55] 0.43 86.45 | 3.97 | [58]
0.400 95 17 [52] 0.44 82.6 7.8 | [63]
0.4004 77 10.2 [55] 0.44 84.84 | 1.83 | [60]
0.4247 87.1 11.2 [55] 0.48 87.79 | 2.03 | [60]
0.4497 92.8 12.9 [55] 0.51 90.4 1.9 [62]
0.470 89 34 [56] 0.52 94.35 | 2.64 | [60]
0.4783 80.9 9 [55] 0.56 9334 | 23 | [60]
0.480 97 62 [51] 0.57 87.6 7.8 | [64]
0.593 104 13 [53] 0.57 96.8 3.4 | [65]
0.6797 92 8 [53] 0.59 98.48 | 3.18 | [60]
0.7812 105 12 [53] 0.60 87.9 6.1 | [63]
0.8754 125 17 [53] 0.61 97.3 2.1 | [62]
0.880 90 40 [51] 0.64 | 98.82 | 2.98 | [60]
0.900 117 23 [52] 0.73 97.3 7.0 | [63]
1.037 154 20 [53] 2.30 224 8.6 [66]
1.300 168 17 [52] 2.33 224 8 [67]
1.363 160 33.6 [57] 2.34 222 8.5 | [68]
1.430 177 18 [52] 2.36 226 9.3 | [69]
1.530 140 14 [52]

Figures 7 and 8 shows the best fit plot of Hubble parameter H(z) as a function of redshift z for case-I , case-II
respectively. By comparing the Hubble parameter graph to the Hubble data set , we observed that ACDM model fits the
best-fit model very closely, matching the data ponits (see Table 1) using the parameters Hy, @, k, m, ¢, . Despite the
presence of error bars, the best-fit curve stays within the data’s uncertainty range, confirming the reliability of the fit.

ka=64.15, m=112 - 2% Best-fit model: k= 69.67, m=1.54, ¢; =1.60

P —=- ACDM (Ho=67.8, O =0.3) T . g
- {;. Observational Hiz) . m
g 200 =
=
|

B |
| ]

s 10 15 20 25 00 05 10 1s 20 25
z z

-

H(2)

Figure 7. The best fit plot of Hubble parameter H(z) vs redshift  Figure 8. The best fit plot of Hubble parameter H(z) vs redshift
for case-1 for case-II

6. CONCLUSION
In this paper, we have investigated the cosmological model given by Bhattacharya and Karade in f(Q, T) gravity in
presence of domain wall. We have derived the exact solution of the field equations by considering the linearly varying
deceleration parameter in two cases. We have determined some physical parameters to analyze the behaviour of universe.
The behaviour of the physical parameters i.e. g, V, a, A, p, p, 64 are same in both the cases. The parameters spatial volume
and average scale factor are constant at t = 0, indicating that the universe starts evolving with finite volume at initial time

and expanded over time. The ratio % # 0 as t —» oo and hence the model does not approach isotropy. The mean anisotropy
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parameter is uniform throughout expansion of the universe. The deceleration parameter decides whether the universe
expansion is accelerating or decelerating. In case—II, Fig. 3 shows that the universe has undergone multiple phases,
beginning with an initial deceleration phase and finishing with the present acceleration era. As the cosmic time approaches
infinity, both the Hubble parameter and the expansion scalar tend toward zero. This implies the universe’s expansion is
becoming steady. Pressure and energy density decreases as cosmic time increases. The tension of the domain wall is
negative throughout and it gradually increases to zero. Finally, the close match between the plotted curve and the Hubble
data confirms the model’s accuracy in describing the relationship between redshift and the Hubble parameter, providing
further evidence for an expanding universe.

Our findings have shed light on the universe’s cosmological evolution, specifically its shift from a decelerating to
an accelerating expansion. Our analysis reveals how the cosmological parameters changes over time, highlighting the
significance of modified gravity theories in explaining the current rapid expansion. Our results not only confirm the
applicability of f(Q,T) gravity in modern cosmological studies but also create opportunities for more in-depth
examinations of domain wall and its impact on the universe’s evolution.
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AKCIAJIBHO-CUMETPAUYHA KOCMOJIOT'TYHA MOJIEJIb B TPABITALILL AQ,T)
M.T. Capoae!, B.I'. Mere?, A.C. Himkap?
'Konedoe mucmeyms, xomepyii ma nayxu im. pi Ilueadoci, Axona (M.S.), Indis
’Kageopa mamemamuxu, Koneooc im. P. /1. I. K. ma K. J., Baonepa-Ampasami (M.S.), Inois
3Koneooc mucmeyme ma nayx in. Ilpi ookmopa P. I'. Pamoda, oxpye Mypmizanyp, Axona (M.S.), Indis

L5t cTaTTs NpycBsSYeHA BUBUCHHIO IMHAMIYHUX ACIEKTIB KOCMOJIOTIYHOI MOJIEIi IOMEHHOT CTiHKH B OCbOBO-CUMETPHYHOMY ITPOCTODi-
yaci B rpasirauii f(Q,T). ¥ miii Teopii rpasitanii ais mictuth noBinbHy ¢yHkiio f(Q,T), me Q Ta T BiANOBIAHO MO3HAYAIOTh
HEMETPHUYHICTh Ta CJiJ TeH30pa eHeprii-iMmysnbcy. Y wmiit poboTi BpaxoByeThes JiiHiHAa Ta agutiBHA (opma rpasitauii f(Q,T),
f(Q,T)=pQ+vT, me u Ta v — HEHyJIbOBI IOBiNBHI KOHCTAHTH. J{eTepMiHOBaHY MO/ienb BeecBiTy OTpUMaHO 3 BUKOPUCTAHHSM JiHIIHO
3MIHHOTO TapaMeTpa yMoBUTbHEHHS q=-kt+m-1, skuil € MiHIMHUM y Yaci 3 HETaTUBHAM HaXWJIOM. MH OLIHWIN BCi AMHAMi4yHI Ta
TEOMETPUYHI TTapaMeTpu MoJeNel Ta JOCHIIWIN iX (i3udHe 3HA4eHHS B CydYacHid KOCMoJorii. Mu crocrtepiraiy, mo mapaMeTp
YIOBUIBHEHHS ( JIEMOHCTPY€E XapaKTepHY TOUYKY IIEPEeBOPOTY, ¢ BinOyBaeThCs IEpeXim BiJ PEKUMY YIMOBUIEHEHHS IO PEXHMY
MIPUCKOPEHHS, 10 CBIIYUTH IPO KOCMiYHE po3mmpeHHs. [lomideHo, mo Hama Mozels 1o0pe y3rofKyeThesl 3 CydacHHM CIieHapieM
MIPUCKOPEHOT0 po3lnpeHHs Beecsity.
Kurwuosi cinoBa: oomenna cminka, epasimayis f(Q,T); akcianbho cumempuunull npocmip-1ac, napamemp ynosiibHeHHs





