
List of Figures

2.1 Bounds on the model parameters p0 and n based on physical require-
ments and stability. . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

2.2 Variation of density (ρ) against the radial parameter r. . . . . . . . 54

2.3 Variation of radial (pr) and transverse (p⊥) pressure against the radial
parameter r. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

2.4 Variation of anisotropy (p⊥ − pr) against r. . . . . . . . . . . . . . . 55

2.5 Variation of dpr
dρ

and dp⊥
dρ

against the radial parameter r. . . . . . . . . 56

2.6 (ρ− pr − 2p⊥) plotted against the radial parameter r. . . . . . . . . . 56

2.7 Variation of radial pressure (pr) against density (ρ) . . . . . . . . . . 57

3.1 Permissible values of p0 and K. . . . . . . . . . . . . . . . . . . . . . 72

3.2 Density Vs Radius . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

3.3 Radial and Transverse Pressures Vs Radius . . . . . . . . . . . . . . 75

3.4 Anisotropy Vs Radius . . . . . . . . . . . . . . . . . . . . . . . . . . 75

3.5 (SoundSpeed)2 Vs Radius . . . . . . . . . . . . . . . . . . . . . . . . 76

3.6 Strong Energy Condition Vs Radius . . . . . . . . . . . . . . . . . . 76

3.7 Equation of State . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

3.8 Adiabatic Index Vs Radius . . . . . . . . . . . . . . . . . . . . . . . 77

3.9 Gravitational Red Shift . . . . . . . . . . . . . . . . . . . . . . . . . 78

3.10 Variation of density against radial variable r. . . . . . . . . . . . . . 85

3.11 Variation of pressures against radial variable r. . . . . . . . . . . . . 86

3.12 Variation of anisotropy against radial variable r. . . . . . . . . . . . 86

3.13 Variation of 1
c2
dpr
dρ
, 1
c2
dp⊥
dρ

against radial variable r. . . . . . . . . . . 87

3.14 Strong energy condition Vs radial variable r. . . . . . . . . . . . . . 87

3.15 Variation of pr and p⊥ against ρ. . . . . . . . . . . . . . . . . . . . . 88

3.16 Variation of Γ against radial variable r. . . . . . . . . . . . . . . . . 88

3.17 Variation of gravitational redshift against radial variable r. . . . . . 89

IV



LIST OF . . .

4.1 Variation of density against radial parameter r and charge parameter
α for K = 2.718. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

4.2 Variation of radial pressures against radial parameter r and charge
parameter α for K = 2.718. . . . . . . . . . . . . . . . . . . . . . . . 106

4.3 Variation of transverse pressures against radial parameter r and charge
parameter α for K = 2.718. . . . . . . . . . . . . . . . . . . . . . . . 106

4.4 Variation of anisotropy against radial parameter r and charge param-
eter α for K = 2.718. . . . . . . . . . . . . . . . . . . . . . . . . . . 107

4.5 Variation of 1
c2
dpr
dρ

against radial parameter r and charge parameter
α for K = 2.718. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

4.6 Variation of 1
c2
dp⊥
dρ

against radial parameter r and charge parameter
α for K = 2.718. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

4.7 Variation of strong energy condition against radial parameter r and
charge parameter α for K = 2.718. . . . . . . . . . . . . . . . . . . . 108

4.8 Variation of Γ against radial parameter r and charge parameter α for
K = 2.718. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

4.9 Variation of gravitational redshift against radial parameter r and
charge parameter α for K = 2.718. . . . . . . . . . . . . . . . . . . . 109

4.10 Variation of E2 against radial parameter r and charge parameter α
for K = 2.718. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

4.11 Variation of density against radial variable r. . . . . . . . . . . . . . 119

4.12 Variation of radial pressures against radial variable r. . . . . . . . . 120

4.13 Variation of transverse pressures against radial variable r . . . . . . 120

4.14 Variation of anisotropies against radial variable r. . . . . . . . . . . 121

4.15 Variation of 1
c2
dpr
dρ

against radial variable r. . . . . . . . . . . . . . . 121

4.16 Variation of 1
c2
dp⊥
dρ

against radial variable r. . . . . . . . . . . . . . . 122

4.17 Variation of strong energy condition against radial variable r. . . . . 122

4.18 Variation of Γ against radial variable r. . . . . . . . . . . . . . . . . 123

4.19 Variation of pressures against density for charged case. . . . . . . . . 123

4.20 Variation of pressures against density for uncharged case. . . . . . . 124

4.21 Variation of gravitational redshift against radial variable r. . . . . . 124

4.22 Variation of E2 against radial variable r. . . . . . . . . . . . . . . . 125

5.1 Variation of a density ρ in MeV Fm−3 with respect to a radial coordi-
nate r for a star 4U 1820-30 within a range [0,9.1] kms and a constant
α in the range [0.157156, 0.192717]. . . . . . . . . . . . . . . . . . . . 139

5.2 Variation of a radial pressure pr in MeV Fm−3 with respect to a radial
coordinate r for a star 4U 1820-30 within a range [0,9.1] kms and a
constant α in the range [0.157156, 0.192717]. . . . . . . . . . . . . . . 140

V



LIST OF . . .

5.3 Variation of a transverse pressure p⊥ in MeV Fm−3 with respect to a
radial coordinate r for a star 4U 1820-30 within a range [0,9.1] kms
and a constant α in the range [0.157156, 0.192717]. . . . . . . . . . . 141

5.4 Variation of an anisotropy S in MeV Fm−3 with respect to a radial
coordinate r for a star 4U 1820-30 within a range [0,9.1] kms and a
constant α in the range [0.157156, 0.192717]. . . . . . . . . . . . . . . 142

5.5 Variation of a radial sound speed dpr
dρ

with respect to a radial coordi-

nate r for a star 4U 1820-30 within a range [0,9.1] kms and a constant
α in the range [0.157156, 0.192717]. . . . . . . . . . . . . . . . . . . . 143

5.6 Variation of a transverse sound speed dp⊥
dρ

with respect to a radial

coordinate r for a star 4U 1820-30 within a range [0,9.1] kms and a
constant α in the range [0.157156, 0.192717]. . . . . . . . . . . . . . . 144

5.7 Variation of a ratio pr
ρ

with respect to a radial coordinate r for a star

4U 1820-30 within a range [0,9.1] kms and a constant α in the range
[0.157156, 0.192717]. . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

5.8 Variation of a strong energy expression ρ − pr − 2p⊥ in MeV Fm−3

with respect to a radial coordinate r for a star 4U 1820-30 within a
range [0,9.1] kms and a constant α in the range [0.157156, 0.192717]. . 146

5.9 Variation of a stability expression
(
dpr
dρ
− dp⊥

dρ

)
with respect to a radial

coordinate r for a star 4U 1820-30 within a range [0,9.1] kms and a
constant α in the range [0.157156, 0.192717]. . . . . . . . . . . . . . . 147

5.10 Variation of an adiabatic index Γ with respect to a radial coordinate
r for a star 4U 1820-30 within a range [0,9.1] kms and a constant α
in the range [0.157156, 0.192717]. . . . . . . . . . . . . . . . . . . . . 148

5.11 Variation of a redshift z with respect to a radial coordinate r for a
star 4U 1820-30 within a range [0,9.1] kms and a constant α in the
range [0.157156, 0.192717]. . . . . . . . . . . . . . . . . . . . . . . . . 149

5.12 Variation of a mass M within a range [0, 3.059]M� with respect to a
radius a of a star 4U 1820-30 within a range [0,9.571] kms. . . . . . . 150

6.1 Density profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

6.2 Radial pressure profile . . . . . . . . . . . . . . . . . . . . . . . . . . 163

6.3 Transverse pressure profile . . . . . . . . . . . . . . . . . . . . . . . . 164

6.4 Anisotropy profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164

6.5 Radial sound speed profile . . . . . . . . . . . . . . . . . . . . . . . . 165

6.6 Transverse sound speed profile . . . . . . . . . . . . . . . . . . . . . 165

6.7 Strong energy condition profile . . . . . . . . . . . . . . . . . . . . . 166

6.8 Adiabatic index profile. . . . . . . . . . . . . . . . . . . . . . . . . . 166

6.9 Redshift profile. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

VI


