Contents

1 Rectangular DRA Fundamental Background . . . .............
1.1 Introduction . .......... ... ...

1.2 History of DRA ... ... . . .

1.3 Working Mechanism of RDRA. . .. ..... ... ... ... .....

1.4  Antenna Radiation Parameters . ......................

1.5 Advantage of RDRA. .. ... ... ... ... ... ... ... .....

1.6 Resonant Modes. . ........... ...,

1.7  Characterization of Resonant Modes . . .................

1.8  Magnetic Dipole Moment . .........................

1.9  Spring Resonator of Length L. . . .. ..... ... ... ... .....
References. . . . ... .. . . e

2  Rectangular DRA Resonant Modes and Sources. . . ...........
2.1 Introduction . .............. ...,

2.2 Type of Modes (TE, TM, HEM). . . ...................

2.3 Solutions of Helmholtz Equation. . . ...................

2.4  Rectangular Waveguide Analysis .. ...................

2.5 Two-Dimensional Resonator. . .. .....................

2.6 Basic Mathematical Representation of Resonant Modes . . . . . .

2.7 Voltage Source Model. .. .......... .. ... ... .. .....

2.8  Resonant Modes Generation. . . . .....................

2.9 MATLAB Simulated Results . .. .....................
Reference . . ... ... .. . .

3 Mathematical Analysis of Rectangular DRA. . .. ... ... ... ...
3.1 Rectangular DRA with Homogeneous Medium. ... ........

3.2  Rectangular DRA Mathematical Modeling . . . . ...........
3.2.1 Model-1. . ... .. ..

322 Model-2. . .. ...

O 00N P BB~~~

11
14
15
17
20
21
25
27
29
32

33
34
36
36
41

XV


http://dx.doi.org/10.1007/978-81-322-2500-3_1
http://dx.doi.org/10.1007/978-81-322-2500-3_1
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_1#Bib1
http://dx.doi.org/10.1007/978-81-322-2500-3_2
http://dx.doi.org/10.1007/978-81-322-2500-3_2
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec2
http://dx.doi.org/10.1007/978-81-322-2500- 3_2#Sec3
http://dx.doi.org/10.1007/978-81-322-2500- 3_2#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_2#Bib1
http://dx.doi.org/10.1007/978-81-322-2500-3_3
http://dx.doi.org/10.1007/978-81-322-2500-3_3
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec4

XVi

Contents

323 Model-3. . ... ...
324 Model-4. . ... .
325 Basic Theory . ......... ... ... ... ... ......

Mathematical Analysis of Transcendental Equation
in Rectangular DRA . . . . ... ... .. .. ... ... ... ... ... .. ...
4.1  Case-1: Top and Bottom Walls as PMC and Rest

of the Four Wallsare PEC. . . ... ....................
4.2 Case-2. .
43 MATLAB Simulation Results. . . .....................
4.4 Resonant Frequency of RDRA for Experimentations . . . ... ..

Mathematical Analysis of RDRA Amplitude Coefficients . . ... ..
5.1 Introduction . ... ....... ... ... .. ...
5.2 Amplitude Coefficients Cpppppy - . . o oo oooi oo
5.3 RDRA Maxwell’s Equation-Based Solution . . ............
5.4  RDRA Inhomogeneous Permittivity and Permeability . ... ...
5.5 RDRA with Probe Current Excitation . .................
5.6 RDRA Resonant Modes Coefficients

in Homogeneous Medium . . ......... ... ... .........
5.7 RDRA Modes with Different Feed Position . . ............
5.8 R, L, C Circuits and Resonant Modes . . ................
5.9 Resonant Modes Based on R, L, C Circuits . .. ...........

Mathematical Analysis of Radiation Pattern of RDRA . .. ... ...
6.1 Introduction ............ ... .. ...,
6.2  Radiation Pattern of RDRA Due to Probe Current i(¢)

and Probe Length dl .. ..... ... .. .. .. .. .. ... .. ....

6.2.1 Radiation Pattern. . ... .....................
6.3 Poynting Vector . . . ........ ...,
6.4  Moat-Shaped RDRA Radiation Pattern . ................
6.5 Quality Factor of RDRA . . ..... ... ... ... ... ... .....

Rectangular DRA Higher-Order Modes and Experimentations . . .
7.1  Introduction to Higher Modes. . ... ...................
7.2 Resonant Frequency and RDRA Structure . . .............

7.2.1 Fields in Rectangular DRA. .. ... ... ... ......
7.3  Modes (Resonant) Mathematical Solution. . . . ............
74  Top-Loading RDRA ... ... .. .. ... ... ... .. .. .. .....
7.5 Simulated HFSS Results . . ......... .. .. ... .. .....
7.6  Modes at Varying Heights of RDRA. ... ...............
7.7  Distortions Due to Overlap of Dipole Moment . . .. ........
7.8  Prototype and Anechoic Chamber Experimentations . ... .. ..
7.9  Adjacent Modes Combination for Broadband Applications. . . .

45
50
52


http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_3#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_4
http://dx.doi.org/10.1007/978-81-322-2500-3_4
http://dx.doi.org/10.1007/978-81-322-2500-3_4
http://dx.doi.org/10.1007/978-81-322-2500-3_4#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_4#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_4#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_4#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_4#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_4#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_4#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_4#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_4#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_5
http://dx.doi.org/10.1007/978-81-322-2500-3_5
http://dx.doi.org/10.1007/978-81-322-2500- 3_5#Sec1
http://dx.doi.org/10.1007/978-81-322-2500- 3_5#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec7
http://dx.doi.org/10.1007/978-81-322-2500- 3_5#Sec8
http://dx.doi.org/10.1007/978-81-322-2500- 3_5#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_5#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_6
http://dx.doi.org/10.1007/978-81-322-2500-3_6
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_6#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_7
http://dx.doi.org/10.1007/978-81-322-2500-3_7
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec10
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec10

Contents xvii

10

11

7.10 Effect of Air Gap Between RDRA and Ground Plane . . . . . .. 169
7.11 Effect of Asymmetrical Wells Inside RDRA. . ... ......... 170
7.12  Effect of Moat Insertion Inside RDRA. ... .............. 170
7.13 Effect of a/b and d/b Aspect Ratio . . .................. 171
Reference .. ... ... . ... . . 179

RDRA Angular Excitation Mathematical Model

and Resonant Modes. . . . ....... ... ... ... ... ... ... ..... 181
8.1 Imtroduction . ........... ... .. ... .. 181
8.2 Angular Shift in Excitation. . . ....................... 185
8.3  Radiation Pattern Based on Angle (@, @)

Variationinxy Plane. . .. ........ .. .. ... .. .. .. .. ... 189
8.4  Replacing Probe with Slot of Finite Dimensions

(Ls, Ws) at an Angle (0o, o). - - v v oo 190
8.5 HFSS Computed Radiation Pattern with Shifted (6;, ¢;)

Slot PoSitions . . . .. ..o v 192
8.6  Experimentations . ............ ...t 193
Sensitivity Analysis of Rectangular DRA . ... ... ... ... ..... 199
9.1 MATLAB Simulation . . .......... ... ... ... ........ 206
9.2  HFSS Simulations. . .. ........ ... ., 207

9.2.1 HESS Result. . .. ... .. .. . . 208
9.3 Radiation Pattern . ........ ... ... ... ... ... .. ... .. 210
Hybrid Modesin RDRA . . . . ... ... ... ... ... .. .. ......... 211
10.1 Introduction . . .......... ... ..o, 211
10.2 Mathematical Model . . ........ ... ... ... ... ... ..... 214
10.3 Modes in Homogeneous Medium with Source Terms . ... ... 218
10.4 Current Density in RDRA .. ... .. ... ... ... ... ..... 219
105 EFand HFields. ... ... ... ... .. . .. . .. . ... 220
10.6 Mathematical Modeling of Hybrid Modes . . ............. 221
10.7 General Solution of Hybrid Modes (HEM). . ............. 225
108 HFSSResults. . ........ ... .. . .. 230
10.9 Prototype RDRA Results . . . ....... ... ... ... ... ..... 232
Inhomogeneous Permittivity, Permeability, and Conductivity
Solution in Rectangular DRA . ... ....................... 233
11.1 Introduction . ........... ... ..., 233
11.2 Mathematical Model . . ........ .. ... ... ... ... ..... 234
11.3  Applications: Hybrid Modes Generation Inside RDRA

Can Be Used for Polarization Diversity . . . .. ............ 250

11.3.1 RF Measurements for Antenna Parameters . . ... ... 250


http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec11
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec11
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec12
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec12
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec13
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec13
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec14
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Sec14
http://dx.doi.org/10.1007/978-81-322-2500-3_7#Bib1
http://dx.doi.org/10.1007/978-81-322-2500-3_8
http://dx.doi.org/10.1007/978-81-322-2500-3_8
http://dx.doi.org/10.1007/978-81-322-2500-3_8
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec3
http://dx.doi.org/10.1007/978-81-322-2500- 3_8#Sec4
http://dx.doi.org/10.1007/978-81-322-2500- 3_8#Sec4
http://dx.doi.org/10.1007/978-81-322-2500- 3_8#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_8#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_9
http://dx.doi.org/10.1007/978-81-322-2500-3_9
http://dx.doi.org/10.1007/978-81-322-2500-3_9#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_9#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_9#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_9#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_9#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_9#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_9#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_9#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_10
http://dx.doi.org/10.1007/978-81-322-2500-3_10
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_10#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_11
http://dx.doi.org/10.1007/978-81-322-2500-3_11
http://dx.doi.org/10.1007/978-81-322-2500-3_11
http://dx.doi.org/10.1007/978-81-322-2500-3_11#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_11#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_11#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_11#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_11#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_11#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_11#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_11#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_11#Sec4

XViii Contents

12 Case Studies. . .. ... ... .. 251
12.1 Structure and Hardware Experimentations . . ............. 251
12.1.1 RDRA Antenna Results..................... 251
12.2 RDRA with Manganese—Manganese Material as Dielectric. . . . 256
12.3 Dual-Feed RDRA with Measurements Results . ........... 269
12.4 TIsolated and Grounded RDRA ... .................... 279
1241 SI1LPlot. . ... . 279
1242 GainPlot............. ... ... .. 281
1243 Impedance (Z)Plot . .. ...... ... ... .. ..... 281
12.4.4  Design of RDRA with Ground Plane. . .......... 282
1245  S1LPlot. .. ... 282
124.6 GainPlot......... ... .. ... . . . . .. 282
12.477 Impedance Plot. . ....... ... ... ... ... ...... 283

12.4.8  Comparison of DRA With and Without
Ground Plane . .. ........ ... .. .. ... .. .... 284
12.49  Detailed Design of Aperture-Coupled DRA . ... ... 285
12410 Return Loss . .. ..o v i 286
12.4.11 Radiation Pattern. . . . ...................... 287
Annexure-1 . ... ... 289
ANNEXUTE-2 . . . . . e 295
ANNEXUIe-3 . . . . . 309
ANnexure-4 . . .. ... e 313
ANNEXUTE-5 . . . . . . 329
ANNEXUIE-6 . . . . . . o e 341
Bibliography . . . . . ... ... 361


http://dx.doi.org/10.1007/978-81-322-2500-3_12
http://dx.doi.org/10.1007/978-81-322-2500-3_12
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec1
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec2
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec3
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec4
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec5
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec6
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec7
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec8
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec9
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec10
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec10
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec11
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec11
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec12
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec12
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec13
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec13
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec13
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec14
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec14
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec15
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec15
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec16
http://dx.doi.org/10.1007/978-81-322-2500-3_12#Sec16

2 Springer
http://www.springer.com/978-81-322-2499-0

Rectangular Dielectric Resonator Antennas
Theory and Design

Yaduvanshi, R.S.; Parthasarathy, H.

2016, XX, 366 p., Hardcover

ISEM: 978-B1-322-2499-0



	Contents



