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frequencies (a) 699.5 THz, (b) 729.7 THz, and (c) 735 THz impinging

Department of Physics, IIT (BHU) Varanasi ~ XViil ~



List of Figures And Tables
e ——

under =~50%, ~0% and ~100% reflection.

Figure 2.7 Reflection (R) spectra for (a) TE-polarization, (b) TM-polarization and
(c) projected reflection band structure as changing of the incident angle

for the quarter-wave type layer stacking arrangement in the considered 53
structure with ng = 1.5.

Figure 2.8 Reflection (R) spectra for (a) TE-polarization, (b) TM-polarization and
(c) projected reflection band structure as changing of the incident angle 54

for the quarter-wave type layer stacking arrangement in the considered
structure with ng = 2.0.

Figure 2.9 Reflectance spectra for different values of the contrast between initial
(n;) and final (n;) refractive index of linear graded index layer in the
considered 1-D GPC structures with (a) quarter-wave layer stacking and 56
(b) precise layer thickness; d; = 60 nm and d, = 90 nm arrangements, and
parameters; n; = 1.5 andng = 1.0.

Figure 2.10 The variations of bandwidth of photonic band gaps as a function of the
contrast value (ny~ n;) for different layer thickness arrangement in the

57
considered 1-D GPC structures with homogenous layers refractive index
equal to 1.0, here n; = 1.5 and d =150 nm.

Figure 2.11  Transmission spectra of the structure (a) (AB)°AA(BA)’, (b)
(AB)’ADA(BA)® and (c) (AB)’ADA(BA)’. Here, refractive indices: s

ny =15, ng =45, n; =15 and ny = 4.5, and thickness: [ny.a =
ng.b = n,.d = /4], where Ay = 600 nm and n,,, = (n; +ns)/2.

Figure 2.12 The dependence of (a) defect mode frequency (fp) and (b) defect mode
intensity on the period (P) in the structure of the form (AB)’ADA(BA)" 60
containing linear graded index material as defect layer D.

Figure 2.13 Transmission spectra of the defect modes of (AB)’ADA(BA)’ at
different thickness of defect layer D. The refractive indices: ny = 1.5,
ng = 4.5, n; = 1.5 and n; = 4.5. Case of (a) thickness of defect layer D

60
equal to thickness of layer B, (b) thickness of defect layer D = 25 nm, (c)
thickness of defect layer D = 100 nm and (d) thickness of defect layer D
=200 nm.
Figure 2.14 Transmission spectra at different values of contrast between initial (n;)
and final (ny) refractive index of the graded index defect layer of the 61

structure (AB)°ADA(BA)°. Refractive index, n; = 1.5, and values of ng
are shown in the figure.
Figure 2.15 The electric field distribution at the defect modes frequency (a) 336.9

THz and (b) 659.7 THz in the defect structure form of (AB)’ADA(BA)’ 62
containing defect layer as D of a linear graded index material.

Figure 2.16 Transmission spectra at different incident angle (a) 6 = 0°, (b) 6 = 15°,
(¢) 8 =30°% (d) 6 = 45° and (e) 6 = 60° for TE-wave in the structure 63
(AB)°ADA(BA)® containing linear graded index defect layer as D.

Figure 2.17 Transmission spectra at different incident angle (a) 6 = 0°, (b) 6 = 15°, 64
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(thickness d,) at normal incidence. Panels (a), (b), (¢), (d) and (e) are for 112
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Figure 4.8 The dependence of PBGs on the ratio of the thickness of graded and
epsilon-negative materials layers under three different lattice constants
(a) d; = 24 mm, (b) d; = 20 mm and (c) d; = 16 mm for the considered
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(a) d; =24 mm, d, = 40 mm, (b) d; = 18 mm, d, =40 mm and (c) d, =24 113
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Figure 4.16 The dependence of PBG on the ratio (&/¢;) under three different 118
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Figure 4.25 Reflection spectra as a function of frequency with varying layers
thickness d; and d, for the structure (AB)'" with linear and exponential 132
graded index materials at temperature T = 300 K.
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Figure 4.29 The distribution of forbidden band gaps (black region) as a function of
the refractive index ny of the graded layer for the structure (AB)" with 135
(a) linear and (b) exponential graded index materials, here d; =5 um, d,
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(b) TM-polarization and (c) projected band gaps structure as a function of
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temperature T = 300 K.

Figure 5.21 Distribution of the omnidirectional band gaps as a function of
temperature for the structures (a) (F,)'" and (b) (F3)'", here lattice 161
parameters d; = 7 ym and d, = 3 pm.

Figure 5.22 The distribution of the omnidirectional bands as a function of Fibonacci
generation of the structures with lattice parameters d; = 7 pum, d, =3 pm 161
and temperature T =300 K.

Figure 5.23 The distribution of the photonic bands as a function of (a) Thue-Morse
generation and (b) Double-Periodic generation for 1-D quasi-periodic
photonic crystal structures, where lattice parameters d; = 7 um, d, = 3 um
and temperature T =300 K.
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Figure 5.24 Reflectance (R) of the structure (a) (T3)'® and (b) (T,)' as a function of
frequency with varying temperature and assuming parameters d; = 7 pm 163
and dy =3 pum.

Figure 5.25 Reflectance (R) of the structure (a) (D3)'’ and (b) (D,)" as a function of
frequency with the varying temperature, and assuming d, =7 ym and d, = 164
3 um.

Figure 5.26 The distribution of omnidirectional band gaps as a function of (a) Thue-
Morse and (b) Double-Periodic generation for 1-D quasi-periodic PC
structures, where lattice parameters d; = 7 um, d, = 3 um and temperature
T=300K.

164

Figure 5.27 The distribution of omnidirectional bands as a function of temperature
for the structures (a) (T3)10 and (b) (T4)10, where lattice parameters d; =7 165
um and d, = 3 pm.

Figure 5.28 The distribution of omnidirectional bands as a function of temperature
for the structures (a) (D;)'’ and (b) (D,)", here lattice parameters d, =7 165
um and d, = 3 pm.

Figure 5.29 The variation of the total photonic bandwidth as a function of the (a)
quasi-periodic generation and (b) Temperature in 1-D quasi-periodic 166
multilayer structures, where lattice parameters; d; =7 pm and d, = 3 pm.

Figure 5.30 The variation of the total omnidirectional bandwidth as a function of
the (a) quasi-periodic generation and (b) Temperature in 1-D quasi- 167
periodic multilayer structures, where d; =7 pm and d, = 3 um.
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