
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP16APS-POD 
978-1-5090-2887-0 

2016 IEEE International 
Symposium on Antennas and 
Propagation (APSURSI 2016) 

Fajardo, Puerto Rico, USA 
26 June – 1 July 2016 

Pages 1-736 

1/3 



 
 
 
 
 
 
 
Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
***This publication is a representation of what appears in the IEEE 
Digital Libraries.  Some format issues inherent in the e-media version may 
also appear in this print version.  
 
 
IEEE Catalog Number:   CFP16APS-POD 
ISBN (Print-On-Demand):  978-1-5090-2887-0 
ISBN (Online):   978-1-5090-2886-3 
ISSN:                            1522-3965 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



xiii

TABLE OF CONTENTS

MO-SP.1A: ANTENNA DESIGN/ANALYSIS BASED ON STORED ENERGY AND 
CHARACTERISTIC MODES

MO-SP.1A.2: OPTIMAL COMPOSITION OF CHARACTERISTIC MODES FOR MINIMAL QUALITY  ....................... 1
FACTOR Q
Miloslav Capek, Lukas Jelinek, Czech Technical University in Prague, Czech Republic

MO-SP.1A.3: DESIGN OF HORIZONTALLY POLARIZED OMNI-DIRECTIONAL ANTENNA BY  ................................ 3
CHARACTERISTIC MODES ANALYSIS
Hiroyuki Arai, Kanata Takahashi, Yokohama National University, Japan

MO-SP.1A.4: REACTIVE ENERGY IN TIME DOMAIN ............................................................................................................ 5
Guy A. E. Vandenbosch, Sen Yan, KU Leuven, Belgium

MO-SP.1A.5: CHARACTERISTIC MODES IN SLOT ANTENNAS ETCHED IN A FINITE GROUND  ............................ 7
PLANE
Nora Mohamed Mohamed-Hicho, Eva Antonino-Daviu, Marta Cabedo-Fabrés, Miguel Ferrando-Bataller, Universitat 
Politècnica de València, Spain

MO-SP.1A.6: ANTENNA DESIGN USING CHARACTERISTIC MODES FOR ARBITRARY MATERIALS .................... 9
Zachary Miers, Buon Kiong Lau, Lund University, Sweden

MO-SP.1A.7: COMPACT MULTI PORT MULTI ELEMENT ANTENNA FOR MASSIVE MIMO .....................................11

MO-SP.1A.8: CLASSIFYING CHARACTERISTIC MODE CROSSING AVOIDANCES WITH  ....................................... 13
SYMMETRY AND ENERGY COUPLING

MO-SP.1A.9: A MODAL APPROACH TO SHAPE SYNTHESIS AND FEED PLACEMENT FOR PLANAR  .................. 15
MIMO ANTENNAS
Binbin Yang, Jacob Adams, North Carolina State University, United States

MO-SP.1A.10: COMPACT U-SHAPE ULTRA-WIDEBAND ANTENNA WITH CHARACTERISTIC MODE  ................ 17
ANALYSIS FOR TV WHITE SPACE COMMUNICATIONS

MO-SP.2A: DIRECTIVE ANTENNAS AT THZ AND OPTICAL FREQUENCIES

MO-SP.2A.2: ULTRAFAST MAGNETIC LIGHT ....................................................................................................................... 19

Physics and Technology, Dolgoprudny 141700, Russia, Russian Federation

MO-SP.2A.4: ANALYSIS OF THIN-WIRE NANOLOOPS AS SUPERDIRECTIVE ANTENNAS ...................................... 21

State University, United States

MO-SP.2A.6: BROADBAND TERAHERTZ RADIATION THROUGH A ONE-DIMENSIONAL GRATING  .................. 23
WITH A TAPERED SLIT ON A HIGH-INDEX SUBSTRATE



xiv

MO-A1.1A: MICROSTRIP ANTENNAS I

MO-A1.1A.1: A COMPACT CIRCULARLY-POLARIZED CONFORMAL ANTENNA USING AN  .................................. 25
ANISOTROPIC ARTIFICIAL GROUND

MO-A1.1A.2: HYBRID PERTURBATIONS IN STACKED RING-PATCH ANTENNAS FOR WIDE  ............................... 27
BEAMWIDTH CIRCULAR POLARIZATION

MO-A1.1A.3: A MONOPOLE QUASI YAGI ANTENNA FOR THE LTE APT 700 MHZ BAND ......................................... 29

Católica del Perú, Peru

MO-A1.1A.4: PRINTED MODIFIED FOLDED ASYMMETRIC DIPOLE ANTENNA FOR LTE/WLAN  ....................... 31
BAND APPLICATIONS

MO-A1.1A.5: CHARACTERISTIC MODE ANALYSIS OF EXCITATION FEED PROBES IN MICROSTRIP  .............. 33
PATCH ANTENNAS

MO-A1.1A.6: WIDEBAND CIRCULARLY POLARIZED ANTENNA USING PARASITIC STRIP, STUB AND  ............ 35
SLOT

MO-A1.1A.7: UWB TAPERED MICROSTRIP ANTENNA WITH WIDEBAND NOTCH USING SINGLE  ..................... 37
SPLIT RING RESONATORS SHAPED PARASITIC CONDUCTOR

Francisco Falcone, Universidad Pública de Navarra, Spain

MO-A1.1A.8: DESIGN OF A MICROSTRIP PATCH ANTENNA FOR MICROWAVE SENSING OF  .............................. N/A
PETROLEUM PRODUCTION LINES

MO-A1.1A.9: A MINIATURIZED CIRCULARLY POLARIZED MICROSTRIP ANTENNA WITH  ................................ 41
BANDWIDTH ENHANCEMENT

MO-A1.1A.10: MICROSTRIP ANTENNA DESIGN FOR UWB APPLICATIONS ................................................................ 43

Jordan, Jordan

MO-A3.1A: DOMAIN DECOMPOSITION METHODS FOR INTEGRAL EQUATIONS

MO-A3.1A.1: A DOMAIN DECOMPOSITION BASED SURFACE INTEGRAL EQUATION SOLVER FOR  ................. 45
CHARACTERIZING ELECTROMAGNETIC WAVE PROPAGATION IN MINE ENVIRONMENTS

MO-A3.1A.2: A MULTI-SCALE SURFACE INTEGRAL EQUATION DOMAIN DECOMPOSITION  ............................. 47
METHOD FOR HIGH-FIDELITY ELECTROMAGNETIC SIMULATION

MO-A3.1A.3: NUMERICAL ANALYSIS OF FINITE PERIODIC ARRAY ANTENNA USING NOVEL  ........................... 49
CHARACTERISTIC BASIS FUNCTION METHOD



xv

MO-A3.1A.4: A NON-CONFORMAL DOMAIN DECOMPOSITION SCHEME COMBINED WITH  .............................. 51
SYNTHETIC BASIS FUNCTIONS
Yibei Hou, Gaobiao Xiao, Shanghai Jiao Tong University, China

MO-A3.1A.5: A SIMPLY CONSTRUCTED OVERLAPPED DOMAIN DECOMPOSITION METHOD FOR  ................. 53
SOLVING EM SCATTERING FROM PEC OBJECTS

MO-A5.1A: MIMO ANTENNA SYSTEMS

MO-A5.1A.1: MIMO ANTENNA DESIGN WITH PIXELATED RADIATOR SURFACE FOR WLAN  ............................ 55
APPLICATIONS

MO-A5.1A.2: CPW-FED DUAL-BAND MIMO ANTENNA BASED ON HARMONIC RESONANCE WITH  ................. 57
HIGH ISOLATION

MO-A5.1A.3: CIRCULARLY POLARIZED MIMO ANTENNAS FOR WIRELESS LAN APPLICATIONS .................... 59

MO-A5.1A.4: A PATCH-RESONATOR-BASED BUTLER MATRIX WITH NEW TRIANGULAR PHASE  .................... 61
SHIFTERS

MO-A5.1A.5: ROTMAN LENS-FED APERTURE COUPLED ARRAY ANTENNA AT MILLIMETER WAVE ................ 63

MO-A5.1A.6: DUAL-BAND ANTENNA PAIR FOR MIMO WIFI COMPACT MOBILE TERMINALS ........................... 65

MO-A5.1A.7: TRIPLE BAND MIMO ANTENNA....................................................................................................................... 67
Mitsuo Taguchi, Toshiki Tsutsumi, Nagasaki University, Japan

MO-A5.1A.8: A 4-ELEMENT DUAL WIDEBAND CIRCULAR YAGI MIMO ANTENNA SYSTEM WITH  ................... 69
LOOP EXCITATION

MO-A5.1A.9: NOVEL FOUR-PORT ANTENNAS BACKED BY CO-LOCATED DUAL CAVITIES FOR  ....................... 71
DUAL-BAND AND DUAL-POLARIZED MIMO APPLICATIONS
Yi-Cheng Lin, He-Sheng Lin, National Taiwan University, Taiwan

MO-A5.1A.10: LOW PROFILE 6-ELEMENT MODIFIED-MONOPOLE MIMO ANTENNA SYSTEM FOR  ................ 73
MOBILE APPLICATIONS

MO-A1.2A: LEAKY-WAVE ANTENNAS

MO-A1.2A.1: LEAKY WAVE ANTENNA INTEGRATED INTO GAP WAVEGUIDE TECHNOLOGY ............................. 75



xvi

MO-A1.2A.2: REDUCING THE BEAM SQUINT IN SCANNED LEAKY-WAVE ANTENNAS USING  ............................ 77
COUPLED SIW CAVITIES

Cartagena, Spain

MO-A1.2A.3: BEAM-STEERING SLOTTED LEAKY WAVE ANTENNA WITH FLEXIBLE CONTROL OF  ................ 79
AZIMUTH PATTERN

MO-A1.2A.4: ACHIEVING LINEAR PHASE THROUGH GEOMETRICALLY-COMPENSATED  ................................. 81
TRANSFORMATION DOMAINS FOR LEAKY-WAVE ANTENNA RADIATION

MO-A1.2A.5: CAPACITIVELY TUNED SINUSOIDALLY MODULATED LEAKY WAVE ANTENNAS  ......................... 83

MO-A1.2A.6: RADIATION CHARACTERISTICS OF LEAKY-WAVE ANTENNA USING RIDGE-LOADED  ............... 85
COMPOSITE RIGHT/LEFT-HANDED CYLINDRICAL WAVEGUIDES
Shigeyuki Nishimura, Hiroyuki Deguchi, Mikio Tsuji, Doshisha University, Japan

MO-A1.2A.7: PULSE RADIATION FROM A LEAKY-WAVE ANTENNA .............................................................................. 87

MO-A1.2A.8: SPOOF SURFACE PLASMON-BASED LEAKY WAVE ANTENNAS ............................................................ N/A

MO-A1.2A.9: POLARIZATION PURITY IMPROVEMENT OF A COUPLED-LINE LEAKY-WAVE .............................. 91
ANTENNA

MO-A2.1A: METASURFACES FOR ANTENNA APPLICATIONS 

MO-A2.1A.1: VERIFICATION OF RADIATION PATTERN CONTROL USING A CYLINDRICAL  ............................... 93
METASURFACE
Brian Raeker, Scott Rudolph, US Naval Research Laboratory, United States

MO-A2.1A.2: SPHERICAL METASURFACE FOR RADIATION PATTERN CONTROL ................................................... 95
Brian Raeker, Scott Rudolph, US Naval Research Laboratory, United States

MO-A2.1A.3: REFLECTIONLESS WIDE-ANGLE BEAM SPLITTER BASED ON OMEGA-TYPE  ............................... 97
BIANISOTROPIC METASURFACE

MO-A2.1A.4: DUAL-POL METASURFACE ANTENNA SUPPORTING TRANSVERSE MAGNETIC AND  .................. 99
ELECTRIC SURFACE WAVES

MO-A2.1A.5: MULTIPLE BEAM SHARED APERTURE MODULATED METASURFACE ANTENNAS ...................... 101

MO-A2.1A.6: ANALYSIS AND SYNTHESIS OF CASCADED METASURFACES USING WAVE MATRICES ............. 103

MO-A2.1A.7: STUDY OF THE ELECTRIC FIELD ENHANCEMENT OF HIGH-IMPEDANCE  ................................... 105
SURFACES



xvii

MO-A2.1A.8: DISCRETE DIPOLE APPROXIMATION FOR THE SIMULATION OF THE EDGE  .............................. 107
EFFECTS ON METASURFACES

MO-A2.1A.9: PML INSPIRED TRANSPARENT METAMATERIALS ................................................................................. 109

MO-A2.1A.10: ORBITAL ANGULAR MOMENTUM (OAM) GENERATION BY COMPOSITE PEC-PMC  .................111
METASURFACES IN MICROWAVE REGIME

MO-A5.2A: VEHICULAR ANTENNAS AND APPLICATIONS

MO-A5.2A.1: HIGH-IMPEDANCE AMPLIFIER IN COMBINATION WITH COATED FM WINDSCREEN  ...............113
DIVERSITY ANTENNAS

MO-A5.2A.2: LOW PROFILE VEHICULAR ANTENNA FOR WIDEBAND HIGH FREQUENCY  ................................115
COMMUNICATIONS

MO-A5.2A.3: COMPACT AND LOW-PROFILE CONICAL ANTENNA FOR AUTOMOTIVE DSRC  ...........................117
APPLICATION

MO-A5.2A.4: LOW PROFILE WIDEBAND INVERTED-L ANTENNA FOR THE M-ATV ON-THE-MOVE  ................119
HF COMMUNICATION

MO-A5.2A.5: A CP-GPS ANTENNA USING LOW TEMPERATURE COFIRED CERAMIC TECHNOLOGY ............. 121

MO-A5.2A.6: A UWB ANTENNA FOR X-BAND AUTOMOTIVE APPLICATIONS .......................................................... 123

MO-A5.2A.7: WIDEBAND CIRCULARLY POLARIZED FAN-SHAPED ANTENNA ON A HIS STRUCTURE ............ 125
Behrouz Babakhani, Satish Sharma, San Diego State University, United States

MO-A5.2A.8: DESIGN OF AZO FILM FOR OPTICALLY TRANSPARENT ANTENNAS................................................ 127

MO-A5.2A.9: DESIGN OF A VERTICALLY POLARIZED OMNI-DIRECTIONAL ANTENNA AT KA-BAND ............ 129

MO-A5.2A.10: APPROXIMATE METHODS TO DETERMINE THE ISOLATION BETWEEN ANTENNAS  .............. 131
ON VEHICLES

MO-A1.3A: DIELECTRIC RESONATOR ANTENNAS

MO-A1.3A.1: A HIGH GAIN APERTURE COUPLED CYLINDRICAL DIELECTRIC RESONATOR  ......................... 133
ANTENNA WITH METAMATERIAL SUPERSTRATE



xviii

MO-A1.3A.2: A BROADBAND CAVITY BACKED CIRCULARLY POLARIZED SLOT COUPLED DRA  ................... 135
ANTENNA

MO-A1.3A.3: DESIGN OF CIRCULAR POLARIZED DRAS WITH IMPROVED AXIAL RATIO  ................................ 137
BANDWIDTH

MO-A1.3A.4: GAIN ENHANCED OMNIDIRECTIONAL CYLINDRICAL RING DIELECTRIC  .................................. 139
RESONATOR ANTENNA

Kong, China

MO-A1.3A.5: HIGHT-GAIN CIRCULAR POLARISED HYBRID DRA FOR MILLIMETER-WAVE ............................. 141
Mejdi Laribi, Nadir Hakem, Université du Québec en Abitibi-Témiscamingue, Canada

MO-A1.3A.6: DRA ARRAY FED BY FOLDED SIW FEEDING NETWORK ....................................................................... 143

MO-A1.3A.7: CIRCULAR WAVEGUIDE FEED TO THE MULTILAYER DRA ................................................................. 145

MO-A1.3A.8: DUAL-POLARIZED CONICAL DIELECTRIC RESONATOR ANTENNA WITH HYBRID  .................. 147
FEED MECHANISM

MO-A1.3A.9: A NOVEL DUAL-BAND DUAL-POLARIZED DIELECTRIC RESONATOR ANTENNA WITH  ........... 149
HIGH ISOLATION

MO-A5.3A: WIRELESS POWER TRANSFER ANTENNAS

MO-A5.3A.1: ELECTROMAGNETIC ENERGY HARVESTING USING DIELECTRIC RESONATOR ....................... 151
ANTENNA

MO-A5.3A.2: HIGH PERMITTIVITY DIELECTRIC RESONATORS FOR WIRELESS POWER  ................................ 153
TRANSFER SYSTEM

MO-A5.3A.3: MINIATURIZED STRONGLY COUPLED MAGNETIC RESONANT SYSTEMS FOR  .......................... 155
WIRELESS POWER TRANSFER

MO-A5.3A.4: A 6.78 MHZ AND 13.56 MHZ DUAL-BAND COIL MODULE WITH A REPEATER FOR  ....................... 157
WIRELESS POWER TRANSFER SYSTEMS
Ming-Lung Kung, Ken-Huang Lin, National Sun Yat-sen University, Taiwan

MO-A5.3A.5: COMPACT CONFORMAL STRONGLY COUPLED MAGNETIC RESONANT DEVICES  .................... 159
FOR MEDICAL APPLICATIONS

MO-A5.3A.6: WIRELESS POWER TRANSFER IN PRESENCE OF A BODY .................................................................... 161



xix

MO-A5.3A.7: HIGH EFFICIENCY WIRELESS POWER TRANSMISSION METHOD USING OVAL  ......................... N/A
DOUBLE SPIRAL COIL

MO-A5.3A.8: DESIGN CONSIDERATIONS FOR DUAL-BAND WIRELESS POWERING AND  .................................. N/A
TELEMETRY IN IMPLANTABLE DEVICES

MO-A5.3A.9: DESIGN OF A COMPACT IMPLANTABLE RECTENNA FOR WIRELESS PACING  ............................ 167
APPLICATIONS

MO-A5.3A.10: NEAR-FIELD FOCUSING USING MUSIC ALGORITHM FOR WIRELESS POWER  ......................... 169
TRANSMISSION

MO-A4.1A: RADAR-BASED IMAGING TECHNIQUES AND APPLICATIONS

MO-A4.1A.1: ISAR NEAR-FIELD IMAGING USING MONOSTATIC-BISTATIC EQUIVALENCE AND  ................... 171
PLANE-WAVE EXPANSION

MO-A4.1A.2: MIMO GROUND PENETRATING RADAR IMAGING USING TOTAL VARIATION  ............................ 173
MINIMIZATION

MO-A4.1A.3: APPLICATION OF HYBRID ATI/DPCA METHOD FOR MOVING HUMAN TARGET  ......................... 175
DETECTION IN FOREST ENVIRONMENTS
DaHan Liao, U.S. Army Research Laboratory, United States

MO-A4.1A.4: CLUTTER REJECTION AND OBJECT SEPARATION IN ACTIVE MILIMETER-WAVE  .................... 177
IMAGING SYSTEM

MO-A1.4A: MATCHING AND ANTENNA FEEDS

MO-A1.4A.1: IMPROVED BODE-FANO BROADBAND MATCHING BOUND ................................................................ 179

MO-A1.4A.2: BANDWIDTH AS A FUNCTION OF NUMBER OF SOURCES AND LOADS IN  ...................................... 181
MULTIPORT RADIO-FREQUENCY SYSTEMS

MO-A1.4A.3: MAXIMUM POWER TRANSFER VERSUS EFFICIENCY  .......................................................................... 183

de Madrid, Spain

MO-A1.4A.4: CPW-FED CAPACITIVE COUPLED SLOT ANTENNA WITH FINITE GROUND PLANE .................... 185

MO-A1.4A.5: RADIATION-Q BOUND OF A SMALL NON-FOSTER ANTENNA  ............................................................. 187



xx

MO-A1.4A.6: VALIDATION OF AN EQUIVALENT CIRCUIT MODEL FOR A LOOP-COUPLED  ............................... 189
CYLINDRICAL HELICAL ANTENNA

Canada

MO-A1.4A.7: THEVENIN FORMS OF DIGITAL DISCRETE-TIME NON-FOSTER RC AND RL  ................................ 191
CIRCUITS

MO-A1.4A.8: MEASUREMENT OF A FAST-WAVE LINE USING DIGITAL NON-FOSTER CIRCUITS  ..................... 193
FOR SOFTWARE-ADJUSTABLE DELAY

MO-A1.4A.9: EFFECT OF FEEDING TECHNIQUES ON U-SLOT LOADED MICROSTRIP PATCH .......................... 195

MO-A1.4A.10: MULTI-PORT LADDER IMPEDANCE MATCHING FOR COMPACT MIMO  ...................................... 197
COMMUNICATION SYSTEMS

MO-A1.5A: DESIGN AND APPLICATIONS OF MULTIBAND ANTENNAS

MO-A1.5A.1: GEOMETRY SCALING OF DUAL-BAND ANTENNAS THROUGH INVERSE SURROGATE  ............. 199
MODELS

MO-A1.5A.2: DESIGN OF A MULTI-BAND, DUAL SUBSTRATE CONCENTRIC ANNULAR RING  .......................... 201
ANTENNA
Gregory Mitchell, Amir Zaghloul, U.S. Army Research Laboratory, United States

MO-A1.5A.3: DESIGN OF HMSIW FED DUAL FREQUENCY MICROSTRIP PATCH ANTENNA FOR  ..................... 203
X-BAND APPLICATIONS

MO-A1.5A.4: CPW-FED DUAL-/TRI-BAND SLOT ANTENNA BASED ON MULTI-MODE SLOT LINE .................... 205
RESONATOR

MO-A1.5A.5: DUAL-BAND SLOT ANTENNA DESIGN WITH A THIN CAVITY .............................................................. 207

National Applied Research Laboratories, Taiwan

MO-A1.5A.6: NOVEL DESIGN OF DUAL-BAND CONICAL DIELECTRIC RESONATOR ANTENNA  ...................... 209
WITH CIRCULAR PATCH FEED

MO-A1.5A.7: HYBRID MINKOWSKI FRACTAL ISLAND ANTENNA OPERATING IN TWO BANDS OF  .................211
GPS SATELLITE SYSTEM

MO-A1.5A.8: LOW-PROFILE ANTENNA FOR BLUETOOTH® AND DUAL-BAND WI-FI COEXISTENCE  ............ 213
IN WIRELESS ACCESS POINTS

MO-A1.5A.9: DUAL BAND ANTENNA FOR DISASTER PREVENTION HELMET ......................................................... N/A



xxi

MO-A1.5A.10: MINIATURIZED LOW PROFILE DUAL-BAND ANTENNA ENABLED BY A NOVEL  ........................ 217
TWO-LAYERED METASURFACE LOADED WITH CSRRS AND RECTANGULAR PATCHES

MO-A3.2A: HYBRID METHODS IN COMPUTATIONAL ELECTROMAGNETICS

MO-A3.2A.1: A MULTI-SOLVER FRAMEWORK FOR ELECTROMAGNETIC SCATTERING FROM  ..................... 219
COMPLEX OBJECTS

MO-A3.2A.2: MEASURED ANTENNA MODELS FOR NUMERICAL SIMULATIONS OF ANTENNA  ....................... 221
PLACEMENT SCENARIOS

MO-A3.2A.3: THE APPLICATION OF COMPLEX IMAGE THEORY IN RAPID SIMULATIONS OF  ........................ 223
ELECTROMAGNETIC LOGGING WHILE DRILLING IN UNPARALLEL LAYERED FORMATION

MO-A3.2A.4: HYBRID ELECTROMAGNETIC MODELING IN LAYERED MEDIUM .................................................. 225

United States

MO-A3.2A.5: TRANSIENT ANALYSIS FOR ELECTROMAGNETIC SCATTERING BY COMPOSITE  ..................... 227
OBJECTS BASED ON COMBINED FIELD INTEGRAL EQUATIONS

MO-SP.1P: MULTISCALE MULTIPHYSICS COMPUTATIONAL TECHNIQUES AND 
APPLICATIONS

MO-SP.1P.1: FINITE-DIFFERENCE TIME-DOMAIN SIMULATION OF THE  ................................................................ 229
MAXWELL-SCHRODINGER SYSTEM

MO-SP.1P.2: SOLVING SCHRODINGER EQUATION FOR EXCITONS IN MULTILAYERED MEDIA ...................... 231

MO-SP.1P.3: HYBRID DGTD METHOD WITH FDTD/SETD/FETD ................................................................................... 233
Qingtao Sun, Qing Huo Liu, Duke University, United States

MO-SP.1P.4: MULTISCALE ELECTROMAGNETIC MODELING USING DOUBLE-HIGHER-ORDER  ................... 235
QUADRILATERAL MESHES AND PARALLEL MOM-SIE DIRECT SOLUTIONS

François-Henry Rouet, Lawrence Berkeley National Laboratory, United States

MO-SP.1P.5: THE BROADBAND GREEN’S FUNTION APPLIED TO BAND DIAGRAM SIMULATION  ................... 237
OF 2D PERODIC NONCIRCULAR DIELECTRIC SCATTERERS

MO-SP.1P.6: SINGULAR AND HIERARCHICAL VECTOR FUNCTIONS FOR MULTISCALE  ................................... 239
PROBLEMS 

MO-SP.1P.7: REVERSE OPERATION SELF-CONSISTENT EVALUATION FOR CURVED DOMAIN  ....................... 241
INTERFACES IN NON-CONFORMAL DOMAIN DECOMPOSITION METHODS
Dongwei Li, Yongpin P. Chen, Cagdas Gunes, Jin-Fa Lee, The Ohio State University, United States



xxii

MO-SP.1P.8: DIRECT SYNTHESIS ALGORITHMS FOR TIME-DOMAIN INVERSE DESIGN OF  ............................. 243
ELECTROMAGNETIC STRUCTURES WITH NONLINEAR CIRCUITS
Yanpu Zhao, Dan Jiao, Purdue University, United States

MO-SP.1P.9: ENHANCED SECOND HARMONIC GENERATION IN A PLASMONIC  ................................................... 245
PARTICLE-IN-CAVITY NANOANTENNA

MO-SP.1P.10: UNSTRUCTURED-GRID AND CONSERVATIVE ELECTROMAGNETIC  .............................................. 247
PARTICLE-IN-CELL: APPLICATION TO MICROMACHINED SLOW-WAVE STRUCTURES

United States

MO-SP.2P: TERAHERTZ ANTENNAS, INTERCONNECTS AND SYSTEMS

MO-SP.2P.1: ON-CHIP “BALUNTENNAS” FOR DIFFERENTIAL-MODE NON-CONTACT  ........................................ 249
CHARACTERIZATION OF MMW/THZ DEVICES AND ICS
Cosan Caglayan, Kubilay Sertel, The Ohio State University, United States

MO-SP.2P.2: SUB-MILLIMETER WAVE LOW-PROFILE IMAGING MODULES (SLIMS) ........................................... 251
Georgios Trichopoulos, Arizona State University, United States

MO-SP.2P.3: MM-WAVE CONTACTLESS CONNECTION FOR MMIC INTEGRATION IN GAP  ............................... 253
WAVEGUIDES 

MO-SP.2P.4: W-BAND SPATIAL POWER COMBINER AND SPLITTER IN GAP WAVEGUIDE  .................................. 255
TECHNOLOGY 

Sweden

MO-SP.2P.5: DESIGN OF ANTENNAS FOR 3D WIRELESS NETWORK-ON-CHIP WITH  ........................................... 257
MICRO-FLUIDIC COOLING LAYERS

MO-SP.2P.6: THZ SPATIAL FILTER INTEGRATING BIMATERIAL SWITCHING FOR SENSORS ........................... 259
Varittha Sanphuang, Niru K. Nahar, John Volakis, The Ohio State University, United States

MO-SP.2P.7: CHARACTERIZATION OF FLIP-CHIP INTERCONNECT FOR MM-WAVE SYSTEM IN  .................... 261
PACKAGE APPLICATIONS

MO-SP.2P.9: HIGH GAIN CPW COUPLED DISC RESONATOR ANTENNA FOR THZ APPLICATIONS ................... 263

MO-A2.1P: METAMATERIAL-INSPIRED ANTENNAS

MO-A2.1P.1: NOVEL DUAL-BAND OPEN-ENDED ZEROTH-ORDER RESONANT ANTENNA .................................. N/A
Pei-Ling Chi, En Deng, National Chiao Tung University, Taiwan

MO-A2.1P.2: HIGH GAIN OFF-BODY ANTENNA BASED ON COMBINATION AMC-FSS STRUCTURE  ................ 267
FOR UNDERGROUND MINING COMMUNICATIONS



xxiii

MO-A2.1P.3: DESIGN OF VOLUMETRIC SUB-THZ NEGATIVE REFRACTIVE INDEX  ............................................ 269
METAMATERIAL WITH GAIN

MO-A2.1P.4: MINIATURIZED QUASI-YAGI ANTENNA BASED ON METAEDGE REFLECTOR ............................... 271

MO-A2.1P.5: WIDE-BAND BROADSIDE RADIATION FROM A DOUBLE METALINE SYSTEM ............................... 273
Hisamatsu Nakano, Kazutoshi Sakata, Junji Yamauchi, Hosei University, Japan

MO-A2.1P.6: DESIGN OF A FRACTAL ANTENNA FOR MARINE RESCUE .................................................................... 275

MO-A2.1P.8: A COMPACT DUAL BAND D-CRLH ANTENNA WITH RADIATION PATTERN  .................................... 277
DIRECTIONAL CHARACTERISTICS
Mahmoud Abdalla, Mohamed Abdelnaser, MTC College, Egypt

MO-A2.1P.9: COMPACT METAMATERIAL-INSPIRED FREQUENCY SWITCHABLE ANTENNA FOR  .................. 279
WIMAX/WLAN APPLICATION

MO-A1.1P: MICROSTRIP ANTENNAS II

MO-A1.1P.1: PERFORMANCE ANALYSIS OF A MICROSTRIP PATCH ANTENNA LOADED WITH AN ................. 281
ARRAY OF METAMATERIAL RESONATORS

Colombia

MO-A1.1P.2: COMPACT WIDEBAND STACKED MICROSTRIP PATCH ANTENNA FOR A MEDICAL  ................... 283
APPLICATION

MO-A1.1P.3: MINIATURIZED EBG-BACKED TEXTILE MICROSTRIP PATCH ANTENNA FOR  ............................. 285
BLUETOOTH WEARABLE SENSOR APPLICATIONS

MO-A1.1P.4: CYLINDRICAL CONFORMAL MICROSTRIP YAGI ARRAY WITH ENDFIRE RADIATION  ............. 287
AND VERTICAL POLARIZATION

MO-A1.1P.5: SPACE MAPPING OPTIMIZATION OF APERTURE-COUPLED PATCH ANTENNAS USING  ............ 289
CIRCUIT MODELS

MO-A1.1P.6: A TRI-BAND BANDSTOP FILTER BASED ON SHUNT STUB-LOADED RESONATOR ......................... N/A
Liang Liu, Ronghong Jin, Fuwen Liu, Xudong Bai, Xianling Liang, Junping Geng, Yu Yao, Shanghai Jiao Tong University, China

MO-A1.1P.7: A 6-7.9GHZ DIGITAL ELECTRICALLY TUNABLE UWB FILTER BASED ON RF-MEMS ................... N/A

MO-A1.1P.8: A MODIFIED E-SHAPED TRIPLE-BAND PATCH ANTENNA FOR LTE COMMUNICATION  ............. 295
APPLICATIONS
Kai Yu, Yingsong Li, Xianping Luo, Xiaomin Liu, Harbin Engineering University, China

MO-A1.1P.9: QUASI-HEMISPHERICAL-PATTERN ANTENNA WITH COMPLEMENTARY MAGNETIC  .............. 297
RADIATIONS



xxiv

MO-A1.1P.10: DESIGN OF A NOVEL X-BAND MICRSTRIP ARRAY ANTENNA WITH WIDE BAND AND  ............. N/A
LOW SIDELOBE LEVEL

MO-A3.1P: ACCURATE DISCRETIZATIONS OF INTEGRAL EQUATIONS

MO-A3.1P.1: DIRECT EVALUATION OF HYPER-SINGULARITY IN SURFACE INTEGRAL EQUATION  .............. 301
USING QUADRATURE BY EXPANSION
Shao-Xin Peng, Jin-Fa Lee, The Ohio State University, United States

MO-A3.1P.2: TWO-LEVEL SINGULARITY EXTRACTION FOR CURL-TYPE OPERATORS IN  ............................... 303
LAYERED-MEDIUM GREEN’S FUNCTIONS

MO-A3.1P.3: A NOVEL COORDINATE TRANSFORMATION BASED SELF-COUPLING COMPUTATION  ............ 305
APPROACH FOR THE METHOD OF MOMENTS

MO-A3.1P.4: REVERSE OPERATION SELF-CONSISTENT EVALUATION FOR THE  ................................................. 307
DISCONTINUOUS GALERKIN INTEGRAL EQUATION

Gaobiao Xiao, Shanghai Jiao Tong University, China

MO-A3.1P.5: IMPROVED ACCURACY IN THE SCATTERING ANALYSIS OF INFINITELY LONG  ......................... 309
FERROMAGNETIC OBJECTS

MO-A3.1P.6: CONSTRAINED DIVERGENCE-CONFORMING BASES ..............................................................................311

MO-A3.1P.7: NOVEL FORMULATIONS FOR EVALUATING HYPERSINGULAR VOLUME INTEGRALS  ............. 313
OVER CUBOID DOMAINS

MO-A3.1P.8: CORRELATION ANALYSIS OF ERROR ESTIMATORS FOR THE EFIE ................................................. 315

MO-A3.1P.9: IMPROVING THE ACCURACY OF MFIE AND CFIE BY USING NUMERICALLY  ............................... 317
DESIGNED TESTING FUNCTIONS

MO-A3.1P.10: AN EFFICIENT NUMERICAL STEEPEST DESCENT PATH METHOD TO CALCULATE  ................. 319
THE PHYSICAL OPTICS SCATTERED FIELDS WITH CONCAVE PHASE VARIATIONS

MO-A5.1P: MIMO IMPLEMENTATIONS AND SYSTEM MEASUREMENTS

MO-A5.1P.1: SIMPLE EVALUATION OF THE MULTI-USER MIMO CHANNEL SPATIAL COVARIANCE .............. 321
Attiya Mahmood, Michael Jensen, Brigham Young University, United States

MO-A5.1P.2: MEASURED LTE THROUGHPUT FOR SISO, SIMO AND MIMO IN  ....................................................... 323
POLARIZATION-RANDOM-LOS



xxv

MO-A5.1P.3: LOS AND NLOS MILLIMETER-WAVE MIMO MEASUREMENTS AT 24 GHZ IN A  ............................. 325
HALLWAY ENVIRONMENT

Brigham Young University, United States

MO-A5.1P.4: 16-QAM IMPEDANCE LOADING BOARD DESIGN SUPPORTING SINGLE RF  ................................... 327
BEAMSPACE MIMO SYSTEM

MO-A5.1P.5: RADIO CIRCUITRY CALIBRATION FOR RECIPROCAL CHANNEL-BASED SECRET KEY  ........... 329
ESTABLISHMENT
Attiya Mahmood, Michael Jensen, Brigham Young University, United States

MO-A5.1P.6: ZERO-FORCING MIMO EFFICIENCY IN RANDOM LINE-OF-SIGHT ................................................... 331

MO-A5.1P.7: INDOOR CHANNEL CAPACITY MEASUREMENT OF WIDE-BAND MIMO ANTENNA ..................... 333
WITH ISOLATION ENHANCEMENT

MO-A5.1P.8: FEASIBILITY ANALYSIS OF POLARIMETRIC-INTERFERENCE ALIGNMENT  ................................ 335
BEAMFORMING IN RICH-SCATTERING INDOOR CHANNELS
Carlos Viteri-Mera, Fernando L. Teixeira, The Ohio State University, United States

MO-A5.1P.9: ON THE TRANSMISSION SPEED OF PASSIVE MIMO WITH LARGE NUMBER OF  .......................... 337
ANTENNAS

MO-A5.1P.10: PERFORMANCE COMPARISION OF ANTENNA ARRAY CONFIGURATIONS FOR LTE-R  ............ 339
SYSTEM
Yiru Liu, Bo Ai, Beijing Jiaotong University, China

MO-A2.2P: FABRY-PEROT RESONANT CAVITY ANTENNAS I

MO-A2.2P.1: TILTED-BEAM SUPERSTRATE ANTENNA WITH LOW-PROFILE AND HIGH-GAIN ......................... 341

MO-A2.2P.2: BROADBAND POLARIZER AND LEAKY-WAVE ANTENNA FOR LOW COST KA-BAND  ................. 343
APPLICATIONS

MO-A2.2P.3: TAPERED EBG SUPERSTRATES FOR LOW-PERMITTIVITY RESONATOR ANTENNAS  ................. 345

MO-A2.2P.4: A PLANAR FEEDING TECHNIQUE FOR WIDEBAND, LOW-PROFILE RESONANT  .......................... 347
CAVITY ANTENNAS

MO-A2.2P.5: V-BAND WIDEBAND FABRY-PÉROT CAVITY ANTENNA MADE OF THICK  ....................................... 349
PARTIALLY-REFLECTIVE SURFACE

MO-A2.2P.7: AN AIR-FILLED FABRY-PEROT CAVITY ANTENNA FOR Q-BAND ACCESS AND  ............................. 351
BACKHAUL COMMUNICATION NETWORKS
Cédric Martel, Thomas Crépin, Benjamin Gabard, Fabrice Boust, ONERA - The French Aerospace Lab, France



xxvi

MO-A2.2P.8: ANALYSIS OF COPLANAR WAVEGUIDE FEEDLINE EFFECT ON FABRY-PEROT  ............................ 353
CAVITY ANTENNA SYSTEM PERFORMANCE

MO-A2.2P.9: FABRY-PEROT CAVITY ANTENNA SYSTEM WITH BEAM-SPLITTING OF NEAR-FIELD  .............. 355
RADIATION

MO-A2.2P.10: A COMPACT WIDEBAND FREQUENCY SELECTIVE SURFACE FOR GAIN  ..................................... 357
ENHANCEMENT OF A WIDE-SLOT ANTENNA

MO-A2.3P: ADVANCES IN METASURFACES

MO-A2.3P.1: MAGNETICALLY-BIASED GRAPHENE-BASED HYPERBOLIC METASURFACES ............................. 359

MO-A2.3P.2: GREEN’S FUNCTION FOR GROUNDED ANISOTROPIC LIQUID CRYSTAL  ....................................... 361
SUBSTRATE

MO-A2.3P.3: THREE-DIMENSIONAL METASURFACES .................................................................................................... 363

MO-A2.3P.4: SPACETIME PROCESSING METASURFACES: GSTC SYNTHESIS AND PROSPECTIVE  ................. 365
APPLICATIONS

MO-A2.3P.5: MICROWAVE META-SKIN FOR TUNABLE FREQUENCY SELECTIVE SURFACE AND  ................... 367
FLEXIBLE INVISIBILITY CLOAK

MO-A2.3P.6: ULTRATHIN ACTIVE CLOAK WITH BALANCED LOSS AND GAIN ....................................................... 369

MO-A2.3P.7: SYNTHESIS OF A NONGYROTROPIC NONRECIPROCAL METASURFACE AS AN  ........................... 371
EQUIVALENT TO A MOVING MEDIUM

University, Finland

MO-A2.3P.8: GSTC-BASED SIMULATION OF METASURFACES IN FINITE DIFFERENCE  ..................................... 373
TECHNIQUES

MO-A2.3P.9: METASURFACES PROVIDE A NEW WAY FOR BUILDING MAGNETIC RESONANCE  ..................... 375
IMAGING SCANNERS

MO-A2.3P.10: A DESIGN OF DUAL BAND 90° POLARIZATION USING CHIRAL METAMATERIAL BASED  ........ 377
ON FOUR “V” RESONATORS

MO-UJ.1P: APPLICATIONS IN MODERN RADIO ASTRONOMY

MO-UJ.1P.1: MODERN ANTENNA TECHNOLOGIES STIMULATED BY THE ARECIBO RADIO  ............................ 379
TELESCOPE UPGRADE PROJECT 1984-1997



xxvii

MO-UJ.1P.4: EFFECTS OF CRYOSTAT INFRARED FILTERS ON THE PERFORMANCE OF ALMA  ...................... 381
BAND 1 (35-52 GHZ) RECEIVER OPTICS

David Monasterio, Nicolas Reyes, Universidad de Chile, Chile

MO-UJ.1P.5: ANALYSIS OF THE FIVE-HUNDRED-METRE APERTURE SPHERICAL RADIO  ................................ 383
TELESCOPE WITH A 19-ELEMENT MULTIBEAM FEED

MO-A1.3P: MM-WAVE ANTENNAS

MO-A1.3P.1: GAIN-BANDWIDTH ENHANCEMENT OF 60 GHZ DRA USING LENS TECHNIQUE........................... 385
Mejdi Laribi, Nadir Hakem, Université du Québec en Abitibi-Témiscamingue, Canada

MO-A1.3P.2: A V-BAND ANTENNA MODULE BASED ON VERTICAL TEM WAVEGUIDES FULLY  ........................ 387
INTEGRATED IN LTCC

MO-A1.3P.3: V-BAND SINGLE-LAYER SLOT ARRAY FED BY RIDGE GAP WAVEGUIDE ......................................... 389

València, Spain

MO-A1.3P.4: 45-110 GHZ QUAD-RIDGE HORN ANTENNA ................................................................................................ 391

MO-A1.3P.5: 6-ELEMENT 28/38 GHZ DUAL-BAND MIMO PIFA FOR FUTURE 5G CELLULAR  ............................. 393
SYSTEMS

MO-A1.3P.6: 60 GHZ AIR CAVITY ANTENNA ARRAY WITH CHECKERBOARD STRUCTURE USING  ................. 395
MEMS MICROMACHINING PROCESS

Corporation, China

MO-A1.3P.7: A LOW-COST MICROSTRIP ANTENNA ARRAY FOR 60 GHZ APPLICATIONS .................................... 397

MO-A1.3P.9: DUAL BAND (28/38 GHZ) CPW SLOT DIRECTIVE ANTENNA FOR FUTURE 5G  ................................ 399
CELLULAR APPLICATIONS
Mohamed Mamdouh M. Ali, Abdelrazik Sebak, Concordia University, Canada

MO-A1.3P.10: 2D INFRARED PHASED ARRAY LEAKY-WAVE ANTENNA ..................................................................... 401

MO-A5.2P: WIRELESS POWER TRANSFER CIRCUITS AND APPLICATIONS

MO-A5.2P.1: A 2.4-GHZ WIRELESS SENSOR NETWORK USING SINGLE DIODE RECTENNAS ............................. 403
Brock DeLong, Asimina Kiourti, John Volakis, The Ohio State University, United States

MO-A5.2P.2: BIAS CIRCUIT DESIGN FOR A REAL-TIME ELECTRICALLY CONTROLLED ACTIVE  .................. 405
MATCHING CIRCUIT UTILIZING P-I-N DIODE SWITCHES FOR WIRELESS POWER 
TRANSFER



xxviii

MO-A5.2P.3: OPTIMAL PERFORMANCE ENHANCEMENT OF WPT SYSTEMS BY PASSIVE  ................................. 407
INTERMEDIATE COUPLERS

MO-A5.2P.4: MAGNETIC-FIELD AMPLIFICATION BY A DOUBLE COIL ..................................................................... 409
Ai-ichiro Sasaki, Akihiko Hirata, Hiroki Morimura, NTT Corporation, Japan

MO-A5.2P.5: A COMPACT SLOT LOOP RECTENNA FOR DUAL-BAND OPERATION AT 2.4- AND  .........................411
5.8-GHZ BANDS
Jiunn-Kai Huang, Shih-Yuan Chen, National Taiwan University, Taiwan

MO-A5.2P.6: MISALIGNMENT STUDY OF CYLINDRICAL SCMR WIRELESS POWER TRANSFER  ..................... 413
SYSTEM

MO-A1.4P: CHARACTERISTIC MODES AND STORED ENERGY

MO-A1.4P.1: LOWER BOUNDS ON Q OF SOME DIPOLE SHAPES .................................................................................. 415

MO-A1.4P.2: CHARACTERISTIC MODES ANALYSIS FOR PATTERN RECONFIGURABLE ANTENNA ................ 417
DESIGN

MO-A1.4P.3: POST-PROCESSING REMOVAL OF NON-REAL CHARACTERISTIC MODES VIA BASIS  ................ 419
FUNCTION PERTURBATION
Zachary Miers, Buon Kiong Lau, Lund University, Sweden

MO-A1.4P.4: OPTIMAL CURRENTS IN THE CHARACTERISTIC MODES BASIS ....................................................... 421
Lukas Jelinek, Miloslav Capek, Czech Technical University in Prague, Czech Republic

MO-A1.4P.6: CHARACTERISTIC MODE ANALYSIS USING GREEN’S FUNCTION OF ARBITRARY  .................... 423
BACKGROUND

MO-A1.4P.7: CHARACTERISTIC MODAL DECOMPOSITION OF REFLECTION PHASE OF A  .............................. 425
MICROSTRIP-PATCH REFLECTARRAY UNIT-CELL

MO-A1.4P.8: CONTROL OF RADIATION PATTERNS OF ANTENNAS MOUNTED ON COMPLEX  ......................... 427
PLATFORMS BY USING THE CHARACTERISTIC BASIS FUNCTIONS (CBFS) 

MO-A1.4P.9: CHARACTERISTIC MODE ANALYSIS OF GROUND PLANE SIZE IN MICROSTRIP  ........................ 429
PATCH ANTENNAS

MO-A1.2P: WIDEBAND PHASED ARRAYS

MO-A1.2P.1: OPPORTUNITIES AND ADVANCES IN ULTRA-WIDEBAND ELECTRONICALLY  .............................. 431
SCANNED ARRAYS



xxix

MO-A1.2P.2: WIDEBAND SWITCHED BEAM ANTENNA ARRAY WITH CIRCULAR POLARIZATION  ................. 433
FOR UNDERGOUND MINES

Développement des Technologies Avancées, Algeria

MO-A1.2P.3: PLANAR ULTRAWIDEBAND MODULAR ANTENNA (PUMA) WAVELENGTH-SCALED ................... 435
ARRAY

MO-A1.2P.4: DECADE-BANDWIDTH LOW CROSS-POLARIZATION UWB ARRAY .................................................... 437

MO-A1.2P.5: LOW-COST APERTURE-COUPLED INTEGRATED 60 GHZ PHASED ARRAY ANTENNA IN ............ 439
PCB PROCESS
Tao Zhang, Lianming Li, Haiyang Xia, Dixian Zhao, Tiejun Cui, Southeast University, China

MO-A2.3P: ELECTROMAGNETIC EDUCATION

MO-A2.3P.1: VISUALIZATION OF FIELDS IN THE UNDERGRADUATE EM COURSE .............................................. 441
Lin Sun, Youngstown State University, United States

MO-A2.3P.2: USING EMBEDDED ELEMENT PATTERNS FOR THE ANALYSIS OF SMALL ARRAYS ..................... 443

MO-A2.3P.3: MULTI-CHANNEL AGILE COMB GENERATOR FOR ANTENNA RADIATION PATTERN  ................ 445
MEASUREMENTS

MO-A2.3P.4: SIW RESONANT CAVITY FOR EDUCATIONAL PURPOSES ..................................................................... 447

MO-A1.5P: COMPACT MULTIBAND ANTENNAS FOR WIRELESS DEVICES

MO-A1.5P.1: LOW-SAR MULTIBAND ANTENNA WITH GROUND SLIT AND PARASITIC ELEMENTS  ................ 449
FOR TABLET COMPUTERS

Technologies Limited, Japan

MO-A1.5P.2: PRINTED MONOPOLE-FEED SHORTED DIPOLE-CHOKE CAVITY FOR DUAL-ISM  ...................... 451
BAND APPLICATIONS

MO-A1.5P.3: HIGH ISOLATION, DUAL-POLARIZED & DUAL-BAND SINGLE-LAYER DIFFERENTIAL  ............. 453
MIMO ANTENNA FOR WIMAX APPLICATION

MO-A1.5P.4: CPW-FED DUAL-BAND PSEUDO-MONOPOLE ANTENNA FOR LTE/WLAN/WIMAX  ....................... 455
WITH ITS USAGE IN MIMO

MO-A1.5P.5: SINGLE/DUAL BAND RECONFIGURABLE METAMATERIAL DIPOLE LOADED ANTENNA  ......... 457
FOR WIRELESS APPLICATIONS



xxx

TU-SP.1A: MORE THAN WEARABLES - PROGRESS ON SKIN ANTENNAS AND SENSORS

TU-SP.1A.2: STRETCHABLE AND FLEXIBLE ADHESIVE-INTEGRATED ANTENNA FOR BIOMEDICAL  ........... 459
APPLICATIONS

TU-SP.1A.4: THERMAL CHARACTERIZATION OF EPIDERMAL RFID SENSOR FOR SKIN  .................................. 461
TEMPERATURE MEASUREMENTS

TU-SP.1A.6: AN ERGONOMIC DESIGN FOR 3TESLA MRI NECK COIL ........................................................................ 463

TU-SP.1A.7: TESTING AND MODELING THE PERFORMANCE OF STRETCHABLE SCREEN  ............................... 465
PRINTED UHF RFID TAG UNDER STRAIN

TU-SP.1A.10: BIOCOMPATIBLE, IMPLANTABLE UHF RFID ANTENNA MADE FROM CONDUCTIVE  ............... 467
INK

TU-SP.2A: 3D PRINTED ANTENNAS

TU-SP.2A.1: 3D PRINTED RECONFIGURABLE HELICAL ANTENNA BASED ON MICROFLUIDICS  .................... 469
AND LIQUID METAL ALLOY

TU-SP.2A.2: ANTENNA SCATTERING MEASUREMENTS USING A SCALED 3-D PRINTED  .................................... 471
SPACECRAFT MODEL

States

TU-SP.2A.3: STATISTICAL ANALYSIS OF 3D-PRINTED FLAT GRIN LENSES .............................................................. 473

Mittra, Central Florida and King Abdulaziz Universities, United States

TU-SP.2A.4: ADDITIVE MANUFACTURING OF A COMPACT 3D DIPOLE ANTENNA USING ABS  ......................... 475
THERMOPLASTIC AND HIGH TEMPERATURE CARBON PASTE

TU-SP.2A.5: CONNECTOR DESIGN FOR 3D PRINTED ANTENNAS ................................................................................ 477

TU-SP.2A.6: 3-D PRINTED WAVEGUIDE-FED X-BAND HELIX ANTENNA ARRAY ...................................................... 479
Avinash Sharma, Joshua Ramirez, Johns Hopkins University Applied Physics Laboratory, United States

TU-SP.2A.7: LIGHTWEIGHT PERFORATED HORN ANTENNA ENABLED BY 3-D  .................................................... 481
METAL-DIRECT-PRINTING 

TU-A2.1A: DESIGN AND APPLICATIONS OF METAMATERIALS I

TU-A2.1A.1: COMPACT POLARIZATION ROTATOR FOR ANTENNAS AND WAVEGUIDE  ..................................... 483
COMPONENTS



xxxi

TU-A2.1A.2: A HIGHLY TUNABLE SUB-WAVELENGTH CHIRAL STRUCTURE FOR CIRCULAR  ......................... 485
POLARIZER

TU-A2.1A.3: LOW PASS FILTER DESIGN WITH WIDE REJECTION BASED ON ARRAY OF  .................................. 487
MODIFIED CSRRS CONFIGURATION

Francisco Falcone, Universidad Pública de Navarra, Spain

TU-A2.1A.4: A NOVEL CHIRAL METAMATERIAL CIRCULAR POLARIZER BASED ON E-SHAPE  ...................... 489
STRUCTURE

TU-A2.1A.5: BROADBAND ASYMMETRIC TRANSMISSION OF LINEAR POLARIZATION IN  .............................. 491
TRI-LAYERED CHIRAL METASURFACE

TU-A2.1A.6: AN EFFECTIVE POST-MANUFACTURED TUNING METHOD FOR GAP WAVEGUIDE  ..................... 493
COMPONENTS

Universitat Politècnica de València, Spain

TU-A2.1A.7: FLEXIBLE RECONFIGURABLE METAMATERIAL ABSORBER INJECTING EGAIN ......................... 495

TU-A2.1A.8: AN ANALYTICAL METHOD FOR METAMATERIAL UNIT CELLS IN MULTILAYERED  .................. 497
MEDIA

TU-A2.1A.9: SENSING IN ANISOTROPIC AND LOSSY MEDIA USING COMPLEMENTARY SPLIT  ....................... 499
RING RESONATORS

TU-A2.1A.10: DISPERSION DIAGRAM METHOD TO PREDICT BAND-NOTCHED FREQUENCIES OF  ............... N/A
A CRLH RESONATOR

TU-A1.1A: MICROSTRIP ANTENNAS III

TU-A1.1A.1: DESIGN OF A CPW-FED GRAPHENE-BASED CONFORMAL MONOPOLE ON A PAPER  .................. 503
SUBSTRATE
Sayeed Sajal, Benjamin Braaten, Travis Tolstedt, Mark Schroeder, North Dakota State University, United States

TU-A1.1A.2: REDUCED MASS PRINTED QUASI-YAGI ANTENNAS ................................................................................ 505
Colin Sheldon, Matthew Bray, Johns Hopkins University Applied Physics Laboratory, United States

TU-A1.1A.3: FLUSH MOUNTABLE K/KA BAND AMPLITUDE ONLY DIRECTION FINDING SYSTEM .................. 507

TU-A1.1A.5: PLANAR CIRCULARLY POLARIZED ENDFIRE ANTENNA BASED ON SUPERPOSITION  .............. 509
OF COMPLEMENTARY DIPOLES

TU-A1.1A.6: META-MATERIAL BASED MUTUAL COUPLING REDUCTION OF CIRCULARLY  .............................511
POLARIZED ARRAY



xxxii

TU-A1.1A.7: MICROSTRIP ANTENNA ARRAY WITH RATRACE COMPARATOR AT X-BAND FOR  ...................... 513
MONOPULSE TRACKING RADAR

TU-A1.1A.8: THE DESIGN OF A FOCUSED SPARSE MICROSTRIP ANTENNA ARRAY .............................................. 515

TU-A1.1A.9: ACCURATE MODELING FOR LOSSY CONDUCTORS BASED ON TWO-REGION  ............................. 517
SURFACE INTEGRAL EQUATIONS

TU-A1.1A.10: OAM-BASED COMMUNICATION CHANNEL USING DELAY IN SPACE: HELICOIDAL  ................. 519
ARRAY AND CROSSED ARRAY

TU-A1.2A: PHASED-ARRAY BASED ON PATCH ANTENNAS

TU-A1.2A.1: SPACE-BASED KA-BAND DIRECT RADIATING PHASED ARRAY ANTENNA ARCHITECTURE  .... 521
FOR LIMITED FIELD OF VIEW
Rainee Simons, NASA Glenn Research Center, United States

TU-A1.2A.2: 3D SPACE-TO-MICROWAVE FREQUENCY MAPPING ANTENNA ........................................................... 523

TU-A1.2A.3: DUAL-LINEAR POLARIZATION PHASED ARRAY ANTENNA CROSS-POLARIZATION  .................. 525
SUPPRESSION USING A NOVEL IMAGE CONFIGURATION

TU-A1.2A.4: ELEMENT-INDEPENDENT DESIGN TECHNIQUE FOR WIDE ANGLE IMPEDANCE  ........................ 527
MATCHING MATERIAL

TU-A1.2A.5: RCS REDUCTION OF CIRCULARLY POLARIZED CONCENTRIC RING ARRAY WITH  ................... 529
RANDOMLY ROTATED MICROSTRIP ANTENNA ELEMENTS

TU-A5.1A: ANTENNA DESIGN FOR MIMO APPLICATIONS

TU-A5.1A.1: A SELF-GROUNDED DUAL-POLARIZED WIDEBAND BOWTIE WITH IMPROVED  ......................... 531
MIMO PERFORMANCE IN RANDOM-LOS

TU-A5.1A.2: POLARIMETRIC INTERFERENCE-ALIGNMENT BEAMFORMING ....................................................... 533
Carlos Viteri-Mera, Fernando L. Teixeira, The Ohio State University, United States

TU-A5.1A.3: COMPACT 4-ELEMENT MIMO ANTENNA WITH ISOLATION ENHANCEMENT FOR 4G  ............... 535
LTE TERMINALS

Saudi Arabia

TU-A5.1A.4: WIDEBAND COLLOCATED ANTENNAS FOR RADIATION PATTERN DIVERSITY  ........................... 537
APPLICATIONS



xxxiii

TU-A5.1A.5: HALF CIRCLE SHAPE MONOPOLE BASED 4-ELEMENT MIMO ANTENNA ........................................ 539

Arabia

TU-A2.2A: FABRY-PEROT RESONANT CAVITY ANTENNAS II

TU-A2.2A.1: SIMULATION-DRIVEN OPTIMIZATION OF A COMPACT FABRY-PEROT CAVITY  ........................... 541
ANTENNA

TU-A2.2A.2: EFFICIENT DESIGN OF MULTIPLE-FED LEAKY WAVE/FABRY-PEROT ANTENNAS ....................... 543

TU-A2.2A.3: HIGH GAIN CIRCULARLY-POLARIZED FABRY-PEROT DIELECTRIC RESONATOR  ..................... 545
ANTENNA FOR MMW APPLICATIONS
Mohammad Akbari Choubar, Shraman Gupta, Abdelrazik Sebak, Concordia University, Canada

TU-A2.2A.5: GAIN ENHANCEMENT OF WIDEBAND FABRY-PEROT RESONATOR ANTENNAS USING A .......... 547
SHORT HORN

China

TU-A2.4A: PLASMONICS AND NANOANTENNAS

TU-A2.4A.1: PLASMONICS TO DIELECTRICS: A RESONANT SPHERE PERSPECTIVE ........................................... 549
Dimitrios Tzarouchis, Ari Sihvola, Aalto University, Finland

TU-A2.4A.2: PERIODIC LEAKY WAVE ANTENNA FOR SPOOF PLASMON RADIATION .......................................... 551

TU-A2.4A.3: SINUSOIDALLY MODULATED REACTANCE SURFACE APPROACH FOR SPOOF  ............................ 553
PLASMON RADIATION 

TU-A2.4A.4: TUNABLE AND MULTI-BAND PLASMON RESONANCE GRATINGS USING SPHEROIDAL  ............ 555
NANOPARTICLES

States

TU-A2.4A.5: A NOVEL COMPUTATIONAL TECHNIQUE FOR PLASMONIC STRUCTURES BASED ON  .............. 557
STOCHASTIC REPRESENTATION

TU-A2.4A.6: FULL ELECTRODYNAMIC RESONANT MODES ON SUBWAVELENGTH SPHEROIDAL  ................ 559
NANO-ANTENNAS

TU-A2.4A.7: CHARACTERISTIC ANALYSIS FOR OPTICAL ANTENNAS: A GENERALIZED EQUIVALENT  ...... 561
CIRCUIT MODEL FOR NANOPARTICLES

China

TU-A2.4A.8: THEORETICAL DERIVATION OF THE RADIATION PARAMETERS FOR THIN-WIRE  .................... 563
NANOLOOP ANTENNAS



xxxiv

TU-A2.4A.9: EFFICIENT RECTIFICATION OF INFRARED RADIATION USING NANO-RECTENNAS AND  ........ 565
SLOW-LIGHT MICROSTRUCTURES

TU-A2.4A.10: GAIN ENHANCED TUNABLE STACKED ANTENNA USING FERROMANGETICS AND  .................. 567
FERROELECTRICS

University, United States

TU.A3-1A: OPTIMIZATION METHODS IN EM DESIGNS

TU.A3-1A.1: AUTOMATED SIMULATION-DRIVEN DESIGN TUNING OF CIRCULARLY POLARIZED  ................ 569
MICROSTRIP PATCH ANTENNAS

TU.A3-1A.2: LOW-COST MULTI-OBJECTIVE OPTIMIZATION OF ANTENNAS USING PARETO  ......................... 571
FRONT EXPLORATION AND RESPONSE FEATURES

TU.A3-1A.3: GRIN LENS DESIGN THROUGH THE USE OF SURROGATE MODELS BASED ON  ........................... 573
ZERNIKE ABERRATIONS

TU.A3-1A.4: FIREWORKS ALGORITHM: A NEW SWARM INTELLIGENCE TECHNIQUE FOR  ............................ 575
ELECTROMAGNETIC OPTIMIZATION

TU.A3-1A.5: ISOLATION PERFORMANCE OF A NON-UNIFORM CAPACITIVELY LOADED  ................................. 577
MUSHROOM-TYPE EBG STRUCTURE

TU.A3-1A.6: GRADIENT-BASED SHAPE OPTIMIZATION FOR ELECTROMAGNETIC PROBLEMS  .................... 579
USING IGFEM

States

TU.A3-1A.7: SYNTHESIS OF ANTENNA ARRAYS USING SYMBIOTIC ORGANISMS SEARCH (SOS)  ................... 581
ALGORITHM
Nihad Dib, Johns Hopkins University Applied Physics Laboratory, Jordan

TU.A3-1A.8: MULTI-OBJECTIVE OPTIMIZATION OF CIRCULAR LATTICE ARRAYS IN APERTURE  ............... 583
SYNTHESIS RADIOMETERS

TU-A5.2A: CIRCULARLY-POLARIZED MM-WAVE ANTENNAS 

TU-A5.2A.1: SEQUENTIAL FEEDING NETWORKS FOR SUBARRAYS OF CIRCULARLY POLARIZED  .............. 587
PATCH ANTENNA
Mohammad Akbari Choubar, Shraman Gupta, Abdelrazik Sebak, Concordia University, Canada

TU-A5.2A.2: V-BAND PLANAR SINGLE-LAYER CIRCULARLY-POLARIZED FABRY-PÉROT CAVITY  ................ 585
ANTENNAS

TU-A5.2A.3: BROADBAND BEAMFORMING OF TERAHERTZ PULSES WITH A SINGLE-CHIP 4×2  .................... 589
ARRAY IN SILICON



xxxv

TU-A5.2A.4: ACCURATE LOW COST PHASELESS MEASUREMENT METHOD OF CP ANTENNAS AT  ............... 591
MILLIMETER WAVE AND TERAHERTZ BANDS
Shubhendu Bhardwaj, Niru K. Nahar, John Volakis, The Ohio State University, United States

TU-A5.2A.5: A DUAL CIRCULARLY POLARIZED PATCH ANTENNA FOR BROADBAND MILLIMETER  ............ 593
WAVE (MMW) COMMUNICATION SYSTEMS

TU-A5.2A.6: CIRCULARLY POLARIZED SERIES-FED PATCH ARRAY FOR THZ APPLICATIONS ........................ 595

TU-A5.2A.7: A CIRCULARLY POLARIZED PLANAR APERTURE ANTENNA ARRAY AT 60 GHZ BAND ............... 597

TU-A5.2A.8: COMPACT 60 GHZ CIRCULARLY POLARIZED ARRAY ANTENNA WITH ENHANCED  ................... 599
ISOLATION IN LTCC TECHNOLOGY

TU-A5.3A: ENERGY HARVESTING ANTENNAS

TU-A5.3A.1: 3-D STACKED ANTENNA PANELS: THE PROMISE OF HIGH EFFICIENT ENERGY  ......................... 601
HARVETERS

TU-A5.3A.2: A HEMISPHERICAL MONOPOLE RECTENNA ARRAY FOR MULTI-DIRECTIONAL, ....................... 603
MULTI-POLARIZATION, AND MULTI-BAND AMBIENT RF ENERGY HARVESTING

TU-A5.3A.3: A NEW RF RECTIFIER FOR ENERGY HARVESTING WITH ENHANCED DYNAMIC  ....................... 605
POWER RANGE

United States

TU-A5.3A.4: PLANAR WIRELESS POWER TRANFER SYSTEM WITH EMBEDDED MAGNETIC  ......................... 607
METAMATERIAL RESONATORS

States

TU-A5.3A.5: METASURFACE FOR NEAR-UNITY ELECTROMAGNETIC ENERGY HARVESTING AND  ............. 609
WIRELESS POWER TRANSFER

TU-A5.3A.6: DESIGN AND IMPLEMENTATION OF A HIGHLY EFFICIENT UHF ENERGY  ......................................611
HARVESTING ANTENNA

TU-A5.3A.7: THREE-BAND AMBIENT WIRELESS ENERGY HARVESTING SYSTEM ............................................... 613

TU-A5.3A.8: ADJUSTABLE FREQUENCY ANTENNA USING FLEXIBLE MATERIAL FOR RF ENERGY  .............. 615
HARVESTING APPLICATION



xxxvi

TU-A5.3A.9: A MULTI-BAND FRACTAL ANTENNA FOR RF ENERGY HARVESTING ................................................ 617

China

TU-A5.3A.10: ELECTROMAGNETIC POWER HARVESTER USING WIDE-ANGLE AND  ......................................... N/A
POLARIZATION-INSENSITIVE METASURFACES
Xuanming Zhang, Long Li, Xidian University, China

TU-A3.2A: MULTIPHYSICS TECHNIQUES AND APPLICATIONS

TU-A3.2A.1: NUMERICAL AND EXPERIMENTAL ELECTRO-THERMAL CHARACTERIZATION OF  ................. 621
LOG-PERIODIC ANTENNAS

TU-A3.2A.2: ENHANCED ELECTROMAGNETIC MEASUREMENT WITH HIGH CONTRAST  ............................... 623
NANOPARTICLES INJECTION
Yunyun Hu, Qing Huo Liu, Duke University, United States

TU-A3.2A.3: NUMERICAL SIMULATION OF COUPLED TRANSIENT ELECTRO-THERMAL FIELDS  ................. 625
WITH THE MESHLESS RPIM

China Jiaotong University, China

TU-A3.2A.4: NONLINEAR MODELING OF PLASMA SHIELDING EFFECT DURING HIGH-POWER  ................... 627
MICROWAVE BREAKDOWN

TU-A3.2A.5: SYSTEM-BY-DESIGN METHODOLOGY FOR MULTISCALE AND MULTIPHYSICS  .......................... 629
SYNTHESIS PROBLEMS

TU-A3.2A.6: ANALYTICAL AND MULTIPHYSIAL-NUMERICAL MODELS FOR PLASMA-WAVES IN  .................. 631
DOUBLE AND MULTIPLE CHANNEL HEMTS
Shubhendu Bhardwaj, Siddharth Rajan, John Volakis, The Ohio State University, United States

TU-A3.2A.7: ANALYSIS OF COLLISION AVOIDANCE SYSTEMS FOR AUTOMOBILE APPLICATIONS ............... 633

Romero, Javier Moreno, newFASANT, Spain

TU-A3.2A.8: CIRCULANT SENSING MATRIX OPTIMIZATION FOR EFFICIENT COMPRESSIVE  ....................... 635
SENSING IN RECONSTRUCTING LIGHT FIELD

TU-A3.2A.9: TLM COMPUTATION OF TEMPERATURE DISTRIBUTION IN HUMAN HEAD EXPOSED  .............. 637
TO ELECTROMAGNETIC WAVES

TU-A1.4A: RECONFIGURABLE ANTENNA ARRAYS

TU-A1.4A.1: A SPARSE ARRAY ANTENNA USING 2-D PATTERN RECONFIGURABLE ANTENNA ......................... 639
Satoshi Yamaguchi, Naoyuki Yamamoto, Takashi Maruyama, Masataka Ohtsuka, Hiroaki Miyashita, Mitsubishi Electric 
Corporation, Japan

TU-A1.4A.2: A 1-BIT DOUBLE-LAYER SQUARE SLOT ELEMENT FOR RECONFIGURABLE  ................................ 641
TRANSMITARRAY DESIGN
Jun Luo, Fan Yang, Shenheng Xu, Maokun Li, Tsinghua University, China



xxxvii

TU-A1.4A.3: DESIGN ASPECTS OF A BROADBAND BEAM-RECONFIGURABLE LEAKY-WAVE ANTENNA ....... 643

Universidad de Málaga, Spain

TU-A1.4A.4: LOW-LOSS WIDEBAND FEED NETWORKS FOR HIGH GAIN MICROFLUIDIC  ................................ 645
BEAM-SCANNING FOCAL PLANE ARRAYS

TU-A1.4A.5: TUNABLE BAND REJECTION OF WIDEBAND ARRAYS USING DIGITAL VARIABLE  ...................... 647
CAPACITORS

University, United States

TU-A1.4A.6: A FOUR SECTORIAL SOFTWARE CONTROLLED RECONFIGURABLE MIMO ANTENNA  ............. 649
SYSTEM

TU-A1.4A.7: KA-BAND ELECTRONICALLY SCANNED ARTIFICIAL IMPEDANCE SURFACE ANTENNA ........... 651

TU-A1.4A.8: A HIGH GAIN PATTERN RECONFIGURABLE ANTENNA WITH SIMPLE STRUCTURE ................... 653

 ................ 655
PATCH ELEMENTS 

TU-A1.3A: WIDE-ANGLE SCANNING PHASED ARRAYS

TU-A1.3A.1: ADVANCED DEVELOPMENT OF TRAVELING-WAVE ANTENNA ARRAY (TWAA) AS  ....................... 657
MULTIOCTAVE PLANAR PHASED ARRAY

TU-A1.3A.2: BEAM STEERING A QUADRIFILAR HELIX ANTENNA AT S-BAND USING A MONOPOLE .............. 659

TU-A1.3A.3: BROADBAND GRID-SLOTTED PATCH ANTENNA ARRAY WITH WIDE-ANGLE SCANNING  ........ 661
PROPERTY

China

TU-A1.3A.4: A NOVEL PLANAR PHASED ARRAY WITH WIDE BEAM-SCANNING COVERAGE ........................... 663

TU-A1.3A.5: A FULL-SOLID-ANGLE SCANNING PLANAR PHASED ARRAY ............................................................... 665

TU-A2.3A: FREQUENCY-SELECTIVE SURFACES I

TU-A2.3A.1: FAR-FIELD HIGH-RESOLUTION IMAGING OF CONDUCTING OBSTACLES USING  ....................... 667
METAMATERIAL-LINED APERTURE ARRAYS



xxxviii

TU-A2.3A.2: MULTI-FREQUENCY POLARIZARITION CONVERTER WITH ENHANCED ANGULAR  ................. 669
ROBUSTNESS

TU-A2.3A.3: DESIGN OF A NEW BI-STATE ACTIVE FREQUENCY SELECTIVE SURFACE ...................................... 671

TU-A2.3A.4: A PLANAR SURFACE WAVE PROPAGATION FOR SENSING APPLICATION........................................ N/A

TU-A2.3A.5: DUAL-POLARIZED ABSORBER BASED ON 3-D FREQUENCY SELECTIVE STRUCTURE ............... 675
Ahmed Omar, Zhongxiang Shen, Nanyang Technological University, Singapore

TU-SP.1P: THE HISTORY OF AP-S: SIGNIFICANT ACHIEVEMENTS IN ANTENNA DESIGN, 
ANALYSIS AND EDUCATION

TU-SP.1P.1: REFLECTOR ANTENNAS: AN ANTENNA TOPOLOGY THAT NEVER GETS OLD  ............................... 677

TU-SP.1P.2: THE EARLY HISTORY OF THE DIELECTRIC RESONATOR ANTENNA  ................................................. 679

TU-SP.1P.3: A HISTORY OF MIMO WIRELESS COMMUNICATIONS ............................................................................. 681
Michael Jensen, Brigham Young University, United States

TU-SP.1P.4: ANTENNAS AND PROPAGATION IN COMMUNICATION SYSTEMS: PAST, PRESENT,  ..................... 683
AND FUTURE

TU-SP.1P.5: THE GENESIS AND EVOLUTION OF A TEXTBOOK ON ANTENNAS ....................................................... 685
Constantine A. Balanis, Arizona State University, United States

TU-SP.1P.6: DEVELOPMENT OF LEAKY-WAVE ANTENNAS ............................................................................................ 687

TU-SP.1P.7: A PERSONAL OVERVIEW OF THE DEVELOPMENT OF MICROSTRIP PATCH  ................................... 689
ANTENNAS

TU-SP.1P.8: NANOELECTROMAGNETISM ........................................................................................................................... 691

TU-SP.1P.9: HISTORICAL OVERVIEW OF EM METAMATERIALS ................................................................................. 693

TU-SP.2P: 4D ARRAYS AS ENABLING TECHNOLOGY FOR FUTURE WIRELESS SYSTEMS

TU-SP.2P.1: PULSE SEQUENCE OPTIMIZATION IN TIME-MODULATED ARRAYS FOR SECURE  ....................... 695
COMMUNICATIONS

TU-SP.2P.2: TIME-MODULATED ARRAYS WITH SUM OF WEIGHTED COSINE PULSES ........................................ 697

TU-SP.2P.3: EFFICIENT SIDEBAND SUPPRESSION IN 4D ANTENNA ARRAYS WITH MULTIPLE  ........................ 699
TIME MODULATION FREQUENCIES



xxxix

TU-SP.2P.4: THE IMPORTANCE OF NONLINEAR/ELECTROMAGNETIC CO-SIMULATION ON  .......................... 701
TIME-MODULATED ARRAY SYNTHESIS

TU-SP.2P.5: SYNTHESIS OF 4-D BEAMPATTERNS USING 4-D ARRAYS ........................................................................ 703

TU-SP.2P.6: OPTIMIZING COMMUNICATION IN TMA FOR RADAR ............................................................................. 705

TU-SP.2P.7: SUBARRAYED 4D ANTENNA ARRAYS WITH TAPERED AMPLITUDE EXCITATIONS ........................ 707

TU-SP.2P.8: TIME-MODULATED CONCENTRIC RING ANTENNA ARRAY FOR A WIDE COVERAGE  ................. 709
PATTERN

Mexico

TU-SP.2P.9: EFFICIENCY IMPROVEMENT FOR TIME MODULATED ANTENNA ARRAYS ......................................N/A

TU-A2.1P: DESIGN AND APPLICATIONS OF METAMATERIALS II

TU-A2.1P.1: SUPER SYNCHRONOUS OPERATION OF TRAVELING WAVE TUBES BASED ON BAND  ................. 713
EDGE DEGENERACY

TU-A2.1P.2: HIGH-POWER METAMATERIAL PHASE SHIFTER USING A RELAY-BASED APPROACH ............... 715

TU-A2.1P.3: LOW-COST AND COMPACT METAMATERIAL FILTER WITH SPLIT-RING-RESONATOR  .............. 717
ELEMENTS FOR PHASED ARRAY

 ................. 719
NEGATIVE PERMITTIVITY

TU-A2.1P.5: FULLY-PRINTED NRI-TL METAMATERIAL PHASE-SHIFTING LINES IMPLEMENTED  ................. 721
IN CPS TECHNOLOGY

TU-A2.1P.6: A COMPACT, METAMATERIAL BEAMFORMER DESIGNED THROUGH OPTIMIZATION ............... 723

TU-A2.1P.7: A BROADBAND METAMATERIAL BASED BEAM-SHIFTER ...................................................................... 725

TU-A2.1P.8: NONLINEAR FRESNEL ZONE PLATE REFLECTOR ................................................................................... 727
Scott Rudolph, Naval Research Laboratory, United States

TU-A2.1P.9: A TESTBED FOR BANDWIDTH CHARACTERIZATION OF NON-FOSTER  ........................................... 729
METAMATERIALS



xl

TU-A2.1P.10: EFFECTS OF LATENCY AND QUANTIZATION NOISE ON DIGITAL DISCRETE-TIME  .................. 731
NON-FOSTER CIRCUITS

TU-A1.1P: MICROSTRIP ANTENNAS IV

TU-A1.1P.1: MODIFIED SERIES-FED DUAL-POLARIZED ANTENNA LATTICE WITH IMPROVED  ..................... 733
BANDWIDTH

TU-A1.1P.2: SLOT-COUPLED BARBEL ANTENNA ............................................................................................................... 735

TU-A1.1P.8: CIRCULARLY-POLARIZED ANTENNA ARRAY FOR BEAM STEERING ................................................. 737

TU-A1.1P.9: A SIMULATION TECHNIQUE FOR RF AMPLIFIER CIRCUITS USING ANSYS  .................................... 739
ELECTRONICS DESKTOP

TU-A3.1P: ADVANCES IN INTEGRAL EQUATION FORMULATIONS

TU-A3.1P.1: BALANCED ELECTRIC-MAGNETIC ABSORBER GREEN’S FUNCTION METHOD FOR  .................. 741
MOM MATRIX THINNING

TU-A3.1P.2: SURFACE INTEGRAL EQUATION USING NUMERICAL GREEN’S FUNCTION OF  ............................ 743
ANISOTROPIC INHOMOGENEOUS MEDIA

State University, United States

TU-A3.1P.3: A NON-RESONANT SINGLE SOURCE AUGMENTED INTEGRAL EQUATION FOR THE  .................. 745
SCATTERING PROBLEM OF HOMOGENEOUS LOSSLESS DIELECTRICS

Spain

TU-A3.1P.4: EIGENVALUE ANALYSIS WITH THE BOUNDARY ELEMENT METHOD AND THE  ........................... 747
SAKURAI-SUGIURA METHOD FOR PERIODIC BOUNDARY VALUE PROBLEMS FOR 
HELMHOLTZ’ EQUATION IN 3D
Takaya Yamamoto, Kazuki Niino, Naoshi Nishimura, Kyoto University, Japan

TU-A3.1P.5: A CFIE-BASED ELECTROMAGNETIC SOLVER FOR COMPOSITE OBJECTS ..................................... 749

TU-A3.1P.6: ON REDUCING CURRENT EXPANSION ORDER IN SHADOWED REGIONS OF  ................................. 751
SCATTERERS ANALYZED BY METHOD OF MOMENTS

TU-A3.1P.7: BUILDING INTEGRAL EQUATION METHODS WITH THE OPEN-SOURCE LIBRARY  ..................... 753
BEM++

United Kingdom

TU-A3.1P.8: MULTILEVEL FAST MULTIPOLE ALGORITHM FOR DIELECTRIC LARGE-SCALE  ........................ 755
ELECTROMAGNETICS SCATTERING PROBLEMS USING GPU CLUSTERS



xli

TU-A3.1P.9: STABLE SOLUTION OF SURFACE INTEGRAL EQUATIONS FOR TRANSIENT  .................................. 757
ELECTROMAGNETIC SCATTERING BY DIELECTRIC OBJECTS

TU-A1.2P: PHASED-ARRAY SYNTHESIS

TU-A1.2P.1: SYNTHESIS OF SPARSE ARRAYS RADIATING SHAPED BEAMS ............................................................. 759

TU-A1.2P.2: SYNTHESIS OF CIRCULAR ISOPHORIC SPARSE ARRAYS BY USING  .................................................. 761
COMPRESSIVE-SENSING

TU-A1.2P.3: SYSTEMATIC APPROACH TO INHOMOGENEOUS LINEAR ARRAYS ................................................... 763

TU-A1.2P.4: PHASE-ONLY SYNTHESIS OF OMNIDIRECTIONAL PATTERNS WITH MULTIPLE  .......................... 765
NULLS FROM A UNIFORM CIRCULAR ARRAY

TU-A1.2P.5: WIDEBAND PHASED ARRAYS OPTIMAL DESIGN THROUGH CONVEX PROGRAMMING  ............ 767

TU-A1.2P.6: AN INNOVATIVE OPTIMIZATION STRATEGY FOR PHASED ARRAY TILING  .................................... 769

TU-A1.2P.7: A NOVEL METHOD FOR COMPUTING ELEMENT PATTERNS IN LARGE/COMPLEX  ..................... 771
PERIODIC CIRCULAR/CYLINDRICAL ARRAYS
Michelle Champion, Boris Tomasic, Air Force Research Laboratory, United States

TU-UB.2P: FREQUENCY SELECTIVE SURFACES II

TU-UB.2P.7: TUNABLE FREQUENCY SELECTIVE SURFACE USING L-SHAPED SLOTS ......................................... 773

United States

TU-UB.2P.8: SWITCHABLE RING SLOT FREQUENCY SELECTIVE SURFACES WITH  ........................................... 775
LOW-DISRUPTIVE BIAS CIRCUITS
Trinidad Esparza-Aguilar, Jorge Rodriguez-Cuevas, Alexander Martynyuk, Jose Martinez-Lopez, Universidad Nacional 
Autonoma de Mexico, Mexico

TU-UB.2P.9: RECONFIGURABLE ULTRA-WIDEBAND FREQUENCY SELECTIVE SURFACE ................................ 777

TU-UB.3P: NANOSCALE ELECTROMAGNETICS

TU-UB.3P.9: SYNERGETIC INTERACTION OF DARK-MODES AND FARADAY ROTATION FOR  ......................... 779
ENHANCED NON-RECIPROCITY

TU-A3.2P: OPTIMIZATION METHODS IN EM DESIGNS II

TU-A3.2P.1: REFLECTARRAY OPTIMIZATION BY MEANS OF SNO AND PSO............................................................ 781



xlii

TU-A3.2P.2: SURROGATE MODEL-ASSISTED ANALYSIS OF THE PERFORMANCE OF  ......................................... 783
QUASICONFORMAL TRANSFORMATION OPTICS-ENABLED FLATTENED GRADIENT-INDEX 
LENSES

TU-A3.2P.3: PHYSICS BASED MODELING OF CONNECTORS FAULTS ........................................................................ 785
Cagatay Tokgoz, Sameh Dardona, United Technologies Research Center, United States

TU-A3.2P.5: LEADERSHIP-BASED OPTIMIZATION ALGORITHM FOR REFLECTARRAY  ..................................... 787
OPTIMIZATION

TU-A5.1P: MILLIMETER-WAVE BEAM FORMING

TU-A5.1P.1: A HORIZONTALLY POLARIZED BEAM-STEERABLE ANTENNA FOR  .................................................. 789
SUB-MILLIMETER-WAVE POLARIMETRIC IMAGING AND COLLISION AVOIDANCE RADARS

TU-A5.1P.2: W-BAND SLOT ANTENNA ARRAY FOR WIDE-ANGLE PHASE SCAN AND POLARIZATION ........... 791
FLEXIBILITY

TU-A5.1P.3: DESIGN OF A LINEARLY-POLARIZED 3-BIT TRANSMITARRAY ANTENNA AT 60 GHZ ................... 793

CEA-Leti, France

TU-A5.1P.4: W/V-BAND RECONFIGURABLE ARRAY USING HIGHLY ANISOTROPIC LIQUID  ............................. 795
CRYSTALS

Directorate, United States

TU-A5.1P.5: A FREQUENCY BEAM SCANNING SUBSTRATE INTEGRATED WAVEGUIDE SLOT  ......................... 797
ARRAY ANTENNA FOR 94GHZ BAND

TU-A5.1P.6: 70-GHZ BAND CORPORATE-FEED ARRAY ANTENNA WITH MULTI-LAYERED GLASS  ................. 799
SUBSTRATE
Ryohei Hosono, Yusuke Uemichi, Osamu Nukaga, Xu Han, Ning Guan, Fujikura Ltd., Japan

TU-A5.1P.7: ARCHITECTURE FOR A 94-GHZ QUASI-CIRCULATOR ............................................................................. 801

TU-A5.1P.8: V-BAND HIGH EFFICIENCY CORPORATE-FED 8×8 SLOT ARRAY ANTENNA WITH ETSI  .............. 803
CLASS II RADIATION PATTERN BASED ON GAP TECHNOLOGY

TU-A5.1P.9: A 60 GHZ SIW-BASED VIVALDI ANTENNA WITH IMPROVED RADIATION PATTERNS ................... 805

TU-A5.1P.10: SIW BEAMFORMING OF 2 × 2 AND 4 × 4 AFLTSA ARRAYS FOR MMW APPLICATIONS ................. 807
Shraman Gupta, Mohammad Akbari Choubar, Abdelrazik Sebak, Concordia University, Canada



xliii

TU-A5.2P: 3D AND INKJET PRINTED ANTENNAS

TU-A5.2P.1: 3D FLEXIBLE ANTENNA REALIZATION PROCESS USING LIQUID METAL AND  ............................. 809
ADDITIVE TECHNOLOGY
Mathieu Cosker, Fabien Ferrero, Leonardo Lizzi, Robert Staraj, Jean-Marc Ribero, University Nice Sophia Antipolis, CNRS, 
France

TU-A5.2P.2: 3D PRINTED ELECTRICALLY SMALL PLANAR INVERTED-F ANTENNA .............................................811

TU-A5.2P.3: A WIDEBAND AXIALLY SYMMETRIC ANTENNA DESIGN FABRICATED WITH ADDITIVE  ........... 813
AND SUBTRACTIVE METHODS

TU-A5.2P.4: ENHANCED BANDWIDTH MICROSTRIP PATCH ANTENNAS THROUGH 3-D PRINTING ................ 815

TU-A5.2P.5: 3D-PRINTED DUAL BAND PLANAR INVERTED F ANTENNA ................................................................... 817
Lee Harle, Christopher Oakley, John Papapolymerou, Michigan State University, United States

TU-A5.2P.6: MINIATURIZATION OF AN ADDITIVELY MANUFACTURED MICROSTRIP PATCH  ......................... 819
ANTENNA USING MAGNETODIELECTRICS

TU-A5.2P.7: DESIGN OF HIGH POWER MICROWAVE ANTENNAS USING 3D PRINTING  ....................................... 821
TECHNOLOGY

United States

TU-A5.2P.8: HIGH POWER PROPERTIES OF 3D PRINTED ANTENNAS ........................................................................ 823

TU-A5.2P.9: INKJET-PRINTED FILTENNAS WITH TRIPLE BANDNOTCH ................................................................... 825

TU-A5.2P.10: SUBSTRATE-INDEPENDENT SYSTEM-ON-PACKAGE ANTENNA INTEGRATION WITH  .............. 827
INKJET PRINTING

TU-A1.3P: FREQUENCY RECONFIGURABLE ANTENNAS

TU-A1.3P.1: A FREQUENCY-TUNABLE VARACTOR-LOADED SINGLE-LAYER RING MICROSTRIP  .................. 829
ANTENNA WITH A BIAS CIRCUIT ON THE BACKSIDE OF THE GROUND PLANE
Hanae Tateno, Sakuyoshi Saito, Yuichi Kimura, Saitama University, Japan

TU-A1.3P.2: A RECONFIGURABLE QUARTER-WAVE PATCH ANTENNA EMPLOYING A FOLDED  ..................... 831
LOADING STUB

TU-A1.3P.3: FREQUENCY-RECONFIGURABLE WIDEBAND ANTENNA WITH DUAL-NOTCH .............................. 833
RESPONSE FOR COGNITIVE RADIOS APPLICATION

University, China

TU-A1.3P.4: SINGLE-SIDED RADIATION OF A FRACTAL-SHAPED RECONFIGURABLE DUAL-BAND  .............. 835
SLOT-RING ANTENNA USING ELECTROMAGNETIC BAND-GAP SURFACES



xliv

TU-A1.3P.5: INVESTIGATIONS ON FREQUENCY AGILE DUAL POLARIZATION DIELECTRIC LENS  ............... 837
HIGH GAIN ANTENNA
Asmita Chaugule, Ghanshyam Mishra, Satish Sharma, San Diego State University, United States

TU-A1.3P.6: A NOVEL ULTRA-WIDEBAND ORIGAMI RECONFIGURABLE QUASI-TAPER HELICAL  ................ 839
ANTENNA

TU-A1.3P.7: A TUNABLE QUARTER-MODE SUBSTRATE INTEGRATED WAVEGUIDE ANTENNA ........................ 841

TU-A1.3P.8: SINGLY-POLARIZED RECONFIGURABLE SLOT-RING ANTENNA/ARRAY WITH  ............................ 843
FRACTAL SHAPES

TU-A1.3P.9: RECONFIGURABLE QUARTER-MODE SIW ANTENNA EMPLOYING A FLUIDICALLY  .................. 845
SWITCHABLE VIA
Ali Pourghorban Saghati, Sina Baghbani Kordmahale, Alireza Pourghorban Saghati, Jun Kameoka, Kamran Entesari, Texas 

TU-A1.3P.10: A STUDY OF LIQUID METAL ALLOY RECONFIGURABLE ANTENNAS EMBEDDED IN A  ............ 847
STRUCTURAL COMPOSITE

TU-A4.1P: MICROWAVE IMAGING AND INVERSE SCATTERING PROBLEMS

TU-A4.1P.1: EXPERIMENTAL INVESTIGATION OF AXIAL-NULL AND AXIAL-PEAK ILLUMINATION  ............. 849
SCHEMES IN MICROWAVE IMAGING
Denys Shumakov, Alexander Beaverstone, Daniel Tajik, Natalia Nikolova, McMaster University, Canada

TU-A4.1P.2: REAL-TIME QUANTITATIVE RECONSTRUCTION BASED ON MICROWAVE  .................................... 851
HOLOGRAPHY

Nikolova, McMaster University, Canada

TU-A4.1P.3: FIELD REPEATABILITY IN FREQUENCY DIVERSE IMAGING ............................................................... 853
Okan Yurduseven, Jonah N. Gollub, Daniel L. Marks, David R. Smith, Duke University, United States

TU-A4.1P.4: METALLIZATION OF A 3D PRINTED CAVITIY FOR IMAGING................................................................ 855
Okan Yurduseven, Jonah N. Gollub, Daniel L. Marks, David R. Smith, Duke University, United States

TU-A4.1P.5: MICROWAVE IMAGING USING 8-ELEMENT MICROSTRIP PATCH ANTENNA ARRAY .................... 857

TU-A4.1P.6: QUANTITATIVE MILLIMETER-WAVE IMAGING IN W-BAND ................................................................. 859

CNRS, France

TU-A4.1P.7: MICROWAVE IMAGING FOR DISPERSIVE DIELECTRIC OBJECTS BY CONTRAST  ....................... 861
SOURCE INVERSION METHOD

TU-A4.1P.8: INVERSE PROFILING OF INHOMOGENOUS BURIED CYLINDERS WITH ARBITRARY  ................. 863
CROSS SECTIONS USING CMA-ES

TU-A4.1P.9: MICROWAVE IMAGING FOR SOIL MOISTURE CONTENT ESTIMATION ............................................ 865



xlv

WE-A1.3A: MILESTONES IN ANTENNAS AND PROPAGATION

WE-A1.3A.2: HIGHER ORDER BASIS FUNCTIONS: 50 YEARS OF RESEARCH, DEVELOPMENT AND  ............ 1007
PRACTICE

WE-A1.3A.3: THE EARLY DEVELOPMENT OF CORRUGATED HORNS ..................................................................... 1009
Trevor Bird, Antengenuity, Australia

WE-A1.3A.4: THE LABORATORY OF HEINRICH HERTZ: WHERE CIRCUIT THEORY AND FIELD  ...................1011
THEORY CAME TOGETHER

WE-A1.3A.5: DEVELOPMENTS IN HIGH POWER LONGWAVE RADIO A BRIEF HISTORY .................................. 1013

WE-A1.3A.6: HISTORY OF HF AIRBORNE PHASE MEASUREMENT DIRECTION FINDING ................................ 1015
Keith Struckman, Retired, United States

WE-A1.3A.7: WIRELESS POWER DELIVERY UNDER CONCRETE FOR SENSORS ................................................. 1017

States

WE-A1.3A.9: SPHERICAL NEAR-FIELD ANTENNA MEASUREMENTS - THE MOST ACCURATE  ...................... 1019
ANTENNA MEASUREMENT TECHNIQUE

WE-A1.3A.10: HISTORY OF ANTENNA DESIGNS AND MEASUREMENTS FOR JPL SPACE MISSIONS .............. 1021

States

WE-SP.1A: ADVANCES IN NON-DIFFRACTIVE WAVES

WE-SP.1A.1: GENERATING LOCALIZED WAVES FROM INDEPENDENTLY ADDRESSABLE PULSE  .................. 867
DRIVEN ARRAYS

WE-SP.1A.2: PARAMETERIZATION OF THE NONDIFFRACTIVE FEATURES OF  ..................................................... 869
ELECTROMAGNETIC LOCALIZED PULSES

Mauro Ettorre, Université de Rennes 1, France

WE-SP.1A.3: POLARIZATION AND POYNTING BEHAVIORS OF TE PLUS TM NON-DIFFRACTING  ................... 871
BESSEL BEAMS
Stephen D. Stearns, Consultant, United States

WE-SP.1A.4: A BROADBAND, BESSEL BEAM RADIATOR ................................................................................................ 873

WE-SP.1A.6: DESIGN AND EXPERIMENTAL VALIDATION OF LEAKY-WAVE BESSEL-BEAM  ............................. 875
LAUNCHERS AT MILLIMETER-WAVE FREQUENCIES

WE-SP.1A.7: TAILORING ELECTROMAGNETIC FIELDS WITH SUBWAVELENGTH ANTENNAS ........................ 877



xlvi

WE-SP.2A: ELECTROMAGNETICS, RF AND MICROWAVES IN MEDICINE AND BIOLOGY

WE-SP.2A.3: MINIATURIZED LOOP ANTENNAS FOR WIRELESS BRAIN-MACHINE INTERFACES:  ................. 879
EFFICIENCY ENHANCEMENT AND LINK CHARACTERIZATIONS

WE-SP.2A.5: CONFORMAL MICROWAVE LENS FOR FOCUSING ACROSS INHOMOGENOUS  ............................ 881
TISSUE

WE-SP.2A.8: CONTACTLESS MONITORING AND CLASSIFICATION OF HUMAN MOTION  ................................. 883
ACTIVITIES BY USING SFCW RADAR

Tennessee at Knoxville, United States

WE-SP.2A.9: CONSTRUCTION OF A REALISTIC COMPUTATIONAL SMARTPHONE MODEL FOR  .................... 885
SAR EVALUATIONS

WE-A2.1A: ADVANCES IN CLOAKING

WE-A2.1A.1: REDUCTION OF MUTUAL COUPLING BETWEEN STRIP DIPOLE ANTENNAS AT  .......................... 887
TERAHERTZ FREQUENCIES WITH AN ELLIPTICALLY SHAPED GRAPHENE MONOLAYER

WE-A2.1A.2: SCATTERING AND RADIATION SINGULARITIES IN EPSILON-NEAR-ZERO  ................................... 889
STRUCTURES

WE-A2.1A.3: A METHODOLOGY FOR TRANSLATING NON-RADIATING SOURCES IN DESIGN  ......................... 891
PARAMETERS OF CLOAKING DEVICES

WE-A2.1A.4: NONLINEAR METASURFACES FOR POWER-DEPENDENT MANTLE CLOAKING  ......................... 893
DEVICES

WE-A2.1A.5: LOW-SCATTERING SENSOR WITH STRONG ABSORPTION PROPERTIES........................................ 895

WE-A1.1A: MICROSTRIP ANTENNA ARRAYS

WE-A1.1A.1: A MULTI-BAND CONFORMAL ANTENNA ARRAY FOR GNSS APPLICATIONS .................................. 897

WE-A1.1A.2: BROADBAND HIGH-GAIN 60 GHZ ANTENNA ARRAY .............................................................................. 899

Bilkent University, United States

WE-A1.1A.3: DESIGN AND ANALYSIS OF A CYLINDRICAL ARRAY OF STRIPLINE FED SLOT  ........................... 901
ANTENNAS FOR ON-BOARD TELEMETRY APPLICATIONS

WE-A1.1A.4: GRID ARRAY ANTENNA COMPOSED OF RECTANGULAR LOOP CELLS ........................................... 903



xlvii

WE-A1.1A.5: TWO-DIMENSIONAL BEAMWIDTH BROADENING OF MICROSTRIP ANTENNA ARRAYS ........... 905

WE-A1.1A.6: IMPACT OF BASE STATION ANTENNA VERTICAL BEAM WIDTH AND TILT ON THE  .................. 907
PERFORMANCE OF LTE NETWORKS

WE-A1.1A.7: NON-UNIFORM MICROSTRIP ANTENNA ARRAY FOR TOLLING USING A SINGLE  ....................... 909
ACCESS LANE

WE-A1.1A.8: A MINIATURIZED 8-PORT INTEGRATED ANTENNA WITH LOW FARFIELD PATTERN  .................911
CORRELATION

WE-A1.1A.9: A COMPACT MIMO ANTENNA WITH HIGH ISOLATION ......................................................................... 913

WE-A1.2A: PHASED-ARRAY LIMITATIONS AND DESIGN CONSIDERATIONS

WE-A1.2A.1: LIMITATIONS OF AESA’S ON MONOPULSE BEAMFORMING ............................................................... 915

WE-A1.2A.2: PHASE ERROR ANALYSIS OF A DUAL POLARIZED CONCENTRIC RING ARRAY ........................... 917

WE-A1.2A.3: PROBABILISTIC INTERVAL METHOD FOR PHASED ARRAY SENSITIVITY ANALYSIS................. 919

WE-A1.2A.4: HIGHER-ORDER BANDWIDTH BOUNDS FOR CONDUCTOR-BACKED PLANAR ARRAYS ........... 921

WE-A1.2A.5: FREQUENCY DIVERSE SCANNING FOR APERIODIC (RANDOM) ANTENNA ARRAYS .................. 923

WE-A1.2A.6: DESIGN CONSIDERATIONS IN AN ACTIVE MATCHED SEMILOOP ARRAY WITH  ......................... 925
NON-FOSTER NETWORKS

Universidad Politécnica de Madrid, Spain

WE-A1.2A.7: BLIND CALIBRATION OF DENSE IRREGULAR ARRAYS BY EXPLOITING  ...................................... 927
MULTIPLY-MEASURED NEARLY-IDENTICAL SPATIAL FREQUENCIES

WE-A1.2A.8: IRREGULAR SUPERSTRATE ARRAY FOR THE REDUCTION OF THE SIDE LOBE  ......................... 929
LEVEL IN SATCOM USER TERMINAL ANTENNAS

WE-A1.2A.9: CIRCULARLY POLARIZED OMNIDIRECTIONAL HELICAL ELEMENT OPTIMIZATION.............. 931
Max Hernandez-Brito, Caitlin Croskrey, Erik Buren, Franz Camilo, Luis Perez, Steve Schennum, Gonzaga University, United 

WE-A1.2A.10: SPACE AND LEAKY WAVE ANALYSIS FOR THE ACTIVE ELEMENT PATTERNS OF  .................... 933
FINITE ARRAYS
Arun Bhattacharyya, Lockheed Martin Space Systems, United States



xlviii

WE-A5.1A: RFID ANTENNA DESIGN AND APPLICATIONS 

WE-A5.1A.1: A MODULAR ANTENNA FOR NEAR-FIELD UHF-RFID SMART POINT READERS ............................ 935

WE-A5.1A.2: CHARACTERIZATION OF NANOPARTICLE INKS ON A NOVEL POLYESTER-BASED  .................. 937
SUBSTRATE FOR MANUFACTURING OF PASSIVE UHF RFID TAGS

WE-A5.1A.3: PERFORMANCE OF SILVER-BASED TEXTILE UHF PASSIVE RFID TAGS AFTER  .......................... 939
RECURRENT WASHING

WE-A5.1A.4: DESIGN OF THE DUAL MODE UHF-RFID TAG RADIATING FROM THE SLOT  ................................ 941
ANTENNA FOR OPTICAL DISCS
Manabu Kai, Fujitsu Laboratories Limited, Japan

WE-A5.1A.5: DESIGN OF A UHF RFID TAG ANTENNA TO KEEP THE READ RANGE CONSTANT  ....................... 943
BETWEEN ON AND OFF METAL
Yasumitsu Ban, Manabu Kai, Fujitsu Laboratories Limited, Japan

WE-A5.1A.6: ENLARGEMENT OF INTERROGATION ZONE OF ZPSL LOOP ANTENNAS FOR UHF  .................... 945
RFID SYSTEMS

Champaign, United States

WE-A5.1A.7: STATISTICAL ANALYSIS OF THE EFFECT OF GROUND PLANE SERRATIONS ON THIN  ............. 947
PLANAR RFID ANTENNAS

WE-A5.1A.8: PASSIVE UHF-RFID TAG BASED ON ELECTRICALLY SMALL SQUARE-SHAPED SPLIT  ............. 949
RING RESONATOR (SRR) ANTENNA 

Barcelona, Spain

WE-A5.1A.9: MICROWAVE SENSOR FOR IMAGING CORROSION UNDER COATINGS UTILIZING  ................... 951
PATTERN RECOGNITION

WE-A2.2A: FREQUENCY-SELECTIVE SURFACES III

WE-A2.2A.1: THIRD-ORDER FREQUENCY SELECTIVE SURFACE BASED ON INVERTER  ................................... 953
INTERLAYERS

WE-A2.2A.2: HIGHLY-SELECTIVE MINIATURIZED FIRST-ORDER LOW-PROFILE DUAL-BAND  ...................... 955
FREQUENCY SELECTIVE SURFACE

WE-A2.2A.3: COMPACT SINGLE-LAYER UWB FREQUENCY SELECTIVE SURFACE .............................................. 957

WE-A2.2A.4: 3D UWB BAND-PASS FREQUENCY SELECTIVE SURFACE ..................................................................... 959



xlix

WE-A2.2A.5: BEAM-TILTING VIVALDI ANTENNA USING CANTILEVER BASED- FREQUENCY  ......................... 961
SELECTIVE SURFACES

WE-A2.2A.6: WI-FI TRANSMISSION AND MULTI-BAND SHIELDING USING SINGLE-LAYER  ............................. 963
FREQUENCY SELECTIVE SURFACE

WE-A2.2A.7: INTERFERENCE MITIGATION AND WLAN EFFICIENCY IN MODERN BUILDINGS  ..................... 965
USING ENERGY SAVING TECHNIQUES AND FSS

WE-A2.2A.8: CIRCULAR POLARIZATION FREQUENCY SELECTIVE SURFACE OPTIMIZED WITH A  ............. 967
FAST ACCURATE METHOD

WE-A2.2A.9: FREQUENCY SELECTIVE SURFACE WITH WIDE PASSBAND AND STOPBAND  ............................. 969
PERFORMANCE OPERATING IN L/S BAND

WE-A2.2A.10: A NOVEL MINIATURIZED LOW-PROFILE TRI-BAND FREQUENCY SELECTIVE  ......................... 971
SURFACE BASED ON COMPLEMENTARY STRUCTURE

WE-A2.3A: NANOELECTROMAGNETICS

WE-A2.3A.1: STRONG LIGHT-MATTER INTERACTIONS IN THIN BLACK PHOSPHORUS FILMS ...................... 973

Texas at Austin, United States

WE-A2.3A.2: OPTICAL CLOAKING OF PLASMONIC MATERIALS THROUGH NANOPARTICLES-BASED  ....... 975
METASURFACES

WE-A2.3A.3: LIGHT-MATTER INTERACTIONS IN COMPLEX MEDIA WITH 2D MATERIALS,  ............................ 977
METAMATERIALS, AND QUANTUM DOTS

WE-A2.3A.4: IN-VIVO TERAHERTZ EM CHANNEL CHARACTERIZATION FOR  ..................................................... 979
NANO-COMMUNICATIONS IN WBANS

WE-A2.3A.5: SHIELDING COATING BASED ON GRAPHENE-LOADED NANOMATERIALS ................................... 981

WE-A2.3A.6: NON-CROSSTALK LIGHT PROPAGATION IN ANISOTROPIC METAMATERIALS  .......................... 983
COMPOSED OF MULTILAYERED METAL-INSULATOR STACK 

WE-A2.3A.7: ANALYSES OF OPTICAL/ ELECTRO-OPTIC KERR EFFECTS IN THIRD HARMONIC  ................... 985
COMPACT PLASMONICS

University, United States



l

WE-A2.3A.8: A 4H-SIC PHONON POLARITON ENHANCED HYBRID WAVEGUIDE ................................................... 987

States

WE-A2.3A.9: COMPARISON BETWEEN ELECTRIC FIELD FOR PLASMONIC DIPOLE AND BOW-TIE  ............. 989
ONA STRUCTURES

WE-A2.3A.10: CONTROLLABLE FREQUENCY AND POLARIZATION THZ FILTER BASED ON  ........................... N/A
GRAPHENE FISH-SCALE METAMATERIAL

WE-A5.2A: WEARABLE TECHNOLOGIES AND ON-BODY COMMUNICATIONS

WE-A5.2A.1: MULTILAYER STACKED-PATCH ANTENNA OPTIMIZED FOR ON-BODY  ......................................... 993
COMMUNICATIONS

WE-A5.2A.2: STRETCHING EFFECT ON TEXTILE ANTENNA FOR SPACESUIT ....................................................... 995

WE-A5.2A.3: PIEZORESISTIVE PRESSURE SENSOR FOR ICP MONITORING: REMOTE  ...................................... 997
POWERING THROUGH WEARABLE TEXTILE ANTENNA AND SENSOR READOUT 
EXPERIMENT

Technology, Finland

WE-A5.2A.4: AN E-TEXTILE ANTENNA FOR BODY AREA NETWORK ......................................................................... 999
Chris G. Bartone, Levi Moore, Meenakshi Kohli, Ohio University, United States

WE-A5.2A.5: A NOVEL DUAL-BAND DUAL-POLARIZED ANTENNA FOR ON-BODY APPLICATIONS ................. N/A

WE-UB.3A: MILLIMETER AND THZ ANTENNAS

WE-UB.3A.1: MILLIMETER-WAVE MOBILE COMMUNICATIONS FOR 5G: CHALLENGES AND  ...................... 1003
OPPORTUNITIES

WE-A4.1A: COMPRESSED SENSING, SPARSITY AND FREQUENCY-DOMAIN APPROACHES 
IN MICROWAVE IMAGING

WE-A4.1A.1: THEORETICAL DERIVATION OF RIP-LESS COMPRESSIVE SENSING FOR INVERSE  ................ 1023
SCATTERING

WE-A4.1A.2: 60 GHZ IMAGING OF PANELS FOR DEFECT DETECTION USING PLANAR SCANNING ............. 1025

WE-A4.1A.3: PHYSICALITY CONSTRAINED COMPRESSIVE SENSING ALGORITHM FOR  ............................... 1027
ELECTROMAGNETIC IMAGING APPLICATIONS
Richard Obermeier, Jose Martinez-Lorenzo, Northeastern University, United States

WE-A4.1A.4: THREE-DIMENSIONAL SPARSE ELECTROMAGNETIC IMAGING ACCELERATED BY  .............. 1029
PROJECTED STEEPEST DESCEN



li

WE-A4.1A.5: A SPARSE VIEW APPROACH FOR MICROWAVE DIFFRACTION TOMOGRAPHY ......................... 1031

WE-A4.1A.6: RESOLUTION ANALYSIS OF COMPRESSED SENSING BASED METHODS FOR  ............................ 1033
SINGLE FREQUENCY RADAR IMAGING

WE-A4.1A.7: MULTI-FREQUENCY ELECTRICAL RESONANT LENS FOR FAR-FIELD  ......................................... 1035
SUB-WAVELENGTH IMAGING

China

WE-A4.1A.8: FAR-FIELD FREQUENCY DOMAIN ELECTROMAGNETIC TIME REVERSAL  ............................... 1037
SUBWAVELENGTH IMAGING OF SCATTERERS ASSISTED WITH GRATING PLATE

China

WE-A4.1A.9: SPARSE ARRAY DESIGN FOR MILLIMETER-WAVE IMAGING ........................................................... 1039

WE-UB.1A: THEORY, APPLICATIONS AND PHENOMENA OF COMPLEX MEDIA

WE-UB.1A.4: RECENT PROGRESS IN THE DEVELOPMENT OF A PROPAGATOR METHOD FOR  .................... 1041
ELECTROMAGNETIC FIELDS

WE-A5.3A: IMPLANTABLE SENSORS

WE-A5.3A.1: MINIATURE FULLY-PASSIVE BRAIN IMPLANT FOR WIRELESS REAL-TIME  .............................. 1043
NEUROPOTENTIAL MONITORING
Cedric Lee, Asimina Kiourti, John Volakis, The Ohio State University, United States

WE-A5.3A.2: INVESTIGATION OF EFFICIENT WIRELESS CHARGING FOR DEEP IMPLANTED  ..................... 1045
MEDICAL DEVICES

CentraleSupélec, Univ. Paris-Sud, Université Paris-Saclay, Sorbonne Universités, UPMC Univ Paris 06, France

WE-A5.3A.3: OPTIMIZATION OF ORTHOGONAL-COIL RF PROBE FOR MINIATURE PASSIVE  ....................... 1047
IMPLANTABLE PRESSURE SENSORS

WE-A5.3A.4: COMPARING LIQUID HOMOGENEOUS AND MULTILAYER PHANTOMS FOR HUMAN ............. 1049
BODY IMPLANTABLE ANTENNAS

WE-A5.3A.5: DIFFERENTIALLY FED COMPACT DUAL-BAND IMPLANTABLE ANTENNA FOR  ........................ 1051
BIOTELEMETRY

Australia, Perth, Australia

WE-A1.4A: NOVEL MATERIALS FOR RECONFIGURABLE ANTENNAS 

WE-A1.4A.1: GERMANIUM TELLURIDE RECONFIGURABLE ANTENNAS .............................................................. 1053



lii

WE-A1.4A.2: VANADIUM DIOXIDE RECONFIGURABLE SLOT ANTENNA ................................................................ 1055

Sepulveda, Michigan State University, United States

WE-A1.4A.3: A PRINTED DIPOLE RECONFIGURED WITH MAGNETO-STATIC RESPONSIVE  .......................... 1057
STRUCTURES THAT DO NOT REQUIRE A DIRECTLY CONNECTED BIASING CIRCUIT

States

WE-A1.4A.5: A FULLY PRINTED FERRITE NANO-PARTICLE INK BASED TUNABLE ANTENNA ....................... 1059

WE-SP.1P: COMPUTATIONAL IMAGING AT MICROWAVE, MMW AND THZ FREQUENCIES

WE-SP.1P.1: CS-BASED COMPUTATIONAL IMAGING AT MICROWAVE FREQUENCIES ...................................... 1061

WE-SP.1P.2: NOVEL PHASELESS MEASUREMENT INVERSION STRATEGY FOR LOW-COST  .......................... 1063
MICROWAVE IMAGING SETUP

WE-SP.1P.4: PHASE-SENSITIVE THZ IMAGING USING SINGLE-PIXEL INTENSITY-ONLY  ................................ 1065
MEASUREMENTS

WE-SP.1P.7: SWITCHED ANTENNA ARRAY TILE FOR REAL-TIME MICROWAVE IMAGING  ............................ 1067
APERTURE

WE-SP.1P.8: A UNIFORM DIFFRACTION TOMOGRAPHIC ALGORITHM FOR REAL-TIME  ............................... 1069
PORTABLE MICROWAVE IMAGING
Kai Ren, Robert Burkholder, The Ohio State University, United States

WE-SP.2P: MEMORIAL SESSION FOR PROF. PAUL E. MAYES

WE-SP.2P.3: WIDEBAND CIRCULARLY POLARIZED DIPOLE ARRAY USING A SEQUENTIAL-PHASE  ........... 1071
FEED 

WE-SP.2P.4: PAUL MAYES – SERIES ANTENNA ARRAYS ................................................................................................ 1073

WE-SP.2P.7: ON WIDEBAND SIMULTANEOUS TRANSMIT AND RECEIVE (STAR) WITH A SINGLE  ................. 1075
APERTURE

United States

WE-SP.2P.8: BROADBAND ANTENNAS AND SUPER-RESOLUTION IMAGING: INFLUENCE OF PAUL  ............ 1077
E. MAYES 

United States



liii

WE-A2.1P: TOPICS ON METAMATERIALS AND METASURFACES

WE-A2.1P.1: STUDY OF MATERIALS AND MANUFACTURING TECHNOLOGIES FOR AN ANTENNA  .............. 1079
DISTRIBUTION NETWORK IN KA BAND

Politécnica de Madrid, Spain

WE-A2.1P.2: METASURFACE DIFFRACTION ORDERS ANALYSIS .............................................................................. 1081

WE-A2.1P.3: CONFORMAL TRANSFORMATION OF LINEAR ARRAYS THROUGH QCTO-BASED  .................... 1083
DESIGN TOOLS

WE-A2.1P.4: TRANSITION FUNCTION FOR SW METASURFACE-DISPERSION ....................................................... 1085

WE-A2.1P.5: RAY-OPTICS AND TRANSFORMATION OPTICS FOR SURFACE WAVES ............................................ 1087

WE-A2.1P.6: ENHANCEMENT OF LINEAR ARRAYS THROUGH MBD METAMATERIAL COATINGS ................ 1089

WE-A2.1P.7: FIELD DISTRIBUTION OF RECTANGULAR WAVEGUIDES WITH ANISOTROPIC  ......................... 1091
WALLS BY USING THE MODAL THEORY

WE-A2.1P.8: STABILITY ANALYSIS OF NONLINEAR LEFT HANDED TRANSMISSION LINES USING  ............. 1093
FLOQUET MULTIPLIERS AND BIFURCATION THEORY

WE-A2.1P.9: A FREQUENCY-DEPENDENT EQUIVALENCE BETWEEN GROOVE GAP WAVEGUIDE  ................ 1095
AND RECTANGULAR WAVEGUIDE

WE-A1.1P: MICROSTRIP ANTENNA CIRCUITS

WE-A1.1P.1: A NOVEL WIDEBAND CIRCULARLY POLARIZED MICROSTRIP ANTENNA ARRAY FOR  ........... 1097
LTE MIMO TERMINAL

WE-A1.1P.2: COMPACT BMS USING CASCADED SECTION ELEMENTS ................................................................... 1099

Ottawa, Canada

WE-A1.1P.3: HORIZON RING NULLING SHORTED ANNULAR PATCH GNSS ANTENNA WITH  ..........................1101
SHUNTED STUBS

WE-A1.1P.4: MINIATURIZED TWO DIMENSIONAL CIRCULAR POLARIZED  ..........................................................1103
MAGNETO-DIELECTRIC SUBSTRATE ANTENNA



liv

WE-A1.1P.5: AMPLITUDE TAPERING SCHEME FOR THROUGH-ELEMENT COUPLED ANTENNA ...................1105
ARRAYS
Emre Miran, Sencer Koç, Middle East Technical University, Turkey

WE-A1.1P.6: BROAD BEAMWIDTH AND CIRCULARLY POLARIZED MICROSTRIP ANTENNA WITH  .............1107
PARASITIC DIPOLES

WE-A1.1P.7: A PLANAR PRINTED QUASI-YAGI ANTENNA WITH A PARABOLIC REFLECTOR FOR  ................1109
WLAN

WE-A1.1P.8: NOVEL ECCENTRIC ANNULAR RING SLOT ANTENNA WITH WIDEBAND CIRCULAR  ............... 1111
POLARIZATION

WE-A1.1P.9: DESIGN AND DEVELOPMENT OF A FRMS MICROSTRIP PATCH ANTENNA FOR WLAN  ..............N/A
& ISM BAND APPLICATIONS

WE-A1.1P.10: A NOVEL PLANAR FRACTAL ANTENNA WITH CPW-FEED AND PARTIAL GROUND  ...................N/A
PLANE REMOVAL FOR C-BAND AND S-BAND APPLICATIONS

WE-A3.1P: ADVANCES IN FINITE ELEMENT-BASED METHODS

WE-A3.1P.1: HIGHER ORDER ABSORBING BOUNDARY CONDITIONS USING REVERSE  ...................................1117
OPERATION SELF-CONSISTENT EVALUATION
Cagdas Gunes, Dongwei Li, Jin-Fa Lee, The Ohio State University, United States

WE-A3.1P.2: DOUBLE HIGHER-ORDER FEM MODELING USING AN ANISOTROPIC CONFORMAL  ................1119
PERFECTLY MATCHED LAYER
Aaron P. Smull, Ana Manic, Sanja Manic, Branislav Notaros, Colorado State University, United States

WE-A3.1P.3: SYMMETRIC POSITIVE-DEFINITE REPRESENTATION OF FREQUENCY-DOMAIN  ......................1121
FINITE-ELEMENT SYSTEM MATRIX FOR EFFICIENT ELECTROMAGNETIC ANALYSIS

WE-A3.1P.4: LINEAR-COMPLEXITY DIRECT FINITE-ELEMENT SOLVER BASED SHAPE DESIGN  .................1123
OF ELECTROMAGNETIC STRUCTURES
Bangda Zhou, Dan Jiao, Purdue University, United States

WE-A3.1P.5: A PARALLEL RANDOMIZED FINITE ELEMENT DOMAIN DECOMPOSITION SOLVER ................1125
FOR LARGE-SCALE EM PROBLEMS

WE-A3.1P.6: DIRECT DOMAIN DECOMPOSITION METHOD (D3M) FOR FINITE ELEMENT  ..............................1127
ELECTROMAGNETIC COMPUTATIONS

WE-A3.1P.7: SOLUTION TO THE LOW-FREQUENCY BREAKDOWN IN FULL-WAVE  ............................................1129
FINITE-ELEMENT BASED ANALYSIS OF GENERAL LOSSY PROBLEMS
Dan Jiao, Li Xue, Purdue University, United States



lv

WE-A3.1P.8: AN EFFICIENT ALGORITHM FOR DGTD-BASED SIMULATION USING HYBRID  ...........................1131
MESHES

Champaign, Armenia

WE-A3.1P.9: MATRIX-FREE TIME-DOMAIN METHOD WITH UNCONDITIONAL STABILITY IN  .......................1133
UNSTRUCTURED MESHES
Jin Yan, Dan Jiao, Purdue University, United States

WE-A1.2P: PHASED-ARRAY FEEDING NETWORK

WE-A1.2P.1: FERRITE LTCC BASED PHASED ARRAY ANTENNAS ...............................................................................1135

WE-A1.2P.2: LINEAR-POLARIZED THREE-BEAM FOUR-ELEMENT ANTENNA ARRAY WITH  ..........................1137
REDUCED SIDELOBE LEVEL

WE-A1.2P.3: X-BAND WAVEGUIDE PHASE SHIFTER USING ROTATING DIELECTRIC SLAB ..............................1139

WE-A1.2P.4: IMPROVED 60GHZ LOADED-LINE PHASE SHIFTER USING TUNABLE INDUCTOR ......................1141

WE-A1.2P.5: K-TO-KA BAND LOW-PROFILE PHASED ARRAY WITH INTEGRATED MEMS PHASE  .................1143
SHIFTERS

WE-A1.2P.6: 8–12-GHZ BEAM-SHAPING/STEERING PHASED ANTENNA ARRAY SYSTEM USING SIW  ............1145
FED NONPLANAR DIRECTOR YAGI-UDA ANTENNA

WE-A1.2P.7: A 60 GHZ 2X2 PLANAR PHASED ARRAY WITH SIW MODIFIED BUTLER MATRIX FEED .............1147
Benjamin Horwath, Ramesh Abhari, Santa Clara University, United States

WE-A1.2P.8: A MULTIFUCTIONAL PHASED ARRAY ANTENNA WITH FREQUENCY AGILITY AND  ..................1149
POLARIZATION RECONFIGURABLITY
Behrouz Babakhani, Satish Sharma, San Diego State University, United States

WE-A1.2P.9: HARDWARE IMPLEMENTATION OF A DIRECTION DEPENDENT ANTENNA  ..................................1151
MODULATION SYSTEM

WE-A5.1P: RFID-BASED LOCALIZATION TECHNIQUES 

WE-A5.1P.1: A REAL TIME RFID LOCATIONING SYSTEM USING PHASED ARRAY ANTENNAS FOR  ..............1153
WAREHOUSE MANAGEMENT

WE-A5.1P.2: A MULTI-ANTENNA PHASE-BASED LOCALIZATION TECHNIQUE FOR MOVING TAGS ..............1155

WE-A5.1P.3: SARFID: A PHASE-BASED LOCALIZATION TECHNIQUE FOR UHF RFID TAGS MOVING  ...........1157
ALONG ARBITRARY TRAJECTORIES



lvi

WE-A5.1P.5: A 2D LOCALIZATION TECHNIQUE FOR UHF-RFID SMART BOOKSHELVES ...................................1159

WE-A5.3P: BIOMEDICAL APPLICATIONS OF ANTENNAS

WE-A5.3P.1: EXPERIMENTAL EVALUATION OF UWB APPLICATOR PROTOTYPE FOR HEAD AND  ................N/A
NECK HYPERTHERMIA

WE-A5.3P.2: A MINIMALLY INVASIVE, COAX-FED MICROWAVE ABLATION ANTENNA WITH A  .....................1163
TAPERED-SLOT BALUN

WE-A5.3P.3: NON–CONTACT ESTIMATION AT 60 GHZ FOR HUMAN VITAL SIGNS MONITORING  ..................1165
USING A ROBUST OPTIMIZATION ALGORITHM

de Compiègne, Sorbonne Universités, France

WE-A5.3P.4: TRANSPARENT AND SELF-ACTIVATED HARMONIC SENSOR USING INTEGRATED  ...................1167
GRAPHENE ANTENNAS AND CIRCUITS

WE-A5.3P.5: WEARABLE RF PLETHYSMOGRAPHY SENSOR USING A SLOT ANTENNA ......................................1169

WE-A5.3P.6: INVESTIGATION OF VITAL SIGNS MONITORING ERRORS DUE TO SUBJECT’S  ...........................1171
ORIENTATION, CLOTHING AND DISTANCE FROM A SFCW RADAR

WE-A5.3P.7: MEANDER IMPLANTABLE ANTENNA FOR BIOMEDICAL WIRELESS COMMUNICATION .........1173

Thailand

WE-A5.3P.8: MIMO ANTENNAS FOR CAPSULE ENDOSCOPE SYSTEMS ....................................................................1175

WE-A5.3P.9: A 77GHZ BIORADAR ANTENNA MODULE DESIGN USING MICROSTRIP ARRAYS .........................1177

WE-A5.3P.10: REAL ECG SIGNAL ACQUISITION WITH SHIMMER PLATFORM AND USING OF  .......................1179

WE-A5.4P: HIGH FREQUENCY ANTENNAS AND DEVICES

WE-A5.4P.1: DEVELOPMENT OF W-BAND HORN ANTENNAS USING 3D PRINTING  .............................................1181
TECHNOLOGIES



lvii

WE-A5.4P.2: AMPLITUDE-ONLY DIRECTION FINDING USING SQUINTED STABILIZED-PATTERN  .................1183
HORN ANTENNAS IN W-BAND

WE-A5.4P.3: HIGH-PERFORMANCE CONTINUOUS-WAVE TERAHERTZ EMITTERS BASED ON  ......................1185
PLASMONIC PHOTOMIXING ANTENNAS

States

WE-A5.4P.4: TELECOMMUNICATION COMPATIBLE TERAHERTZ EMITTERS BASED ON  ................................1187
PLASMONIC NANO-ANTENNA ARRAYS

WE-A5.4P.5: HIGH-PERFORMANCE HETERODYNE TERAHERTZ RECEIVERS BASED ON  ...............................1189
PLASMONIC PHOTOMIXING ANTENNAS

WE-A5.4P.6: A CLASS OF SILICON MICROMACHINED METASURFACE FOR THE DESIGN OF  .........................1191
HIGH-GAIN TERAHERTZ ANTENNAS

WE-A5.4P.7: DUAL-BAND INTEGRATED DETECTOR FOR THZ AND IR BASED ON QUASI-SPIRAL  .................1193
ANTENNA COUPLED TO SCHOTTKY DIODE

WE-A5.4P.8: ALMA BAND 2+3 (67-116 GHZ) OPTICS DESIGN AND FIRST MEASUREMENTS ................................1195

WE-A5.4P.9: CORPORATE-FEED SLOTTED WAVGUIDE ARRAY ANTENNA AT 350 GHZ BAND BY  ....................1197
SILICON PROCESS

WE-A1.3P: REFLECTARRAYS

WE-A1.3P.1: REFLECTARRAY IN K AND KA BANDS WITH INDEPENDENT BEAMS IN EACH  ............................1199
POLARIZATION

WE-A1.3P.2: AN EQUIVALENT CIRCUIT MODEL FOR RECONFIGURABLE REFLECTARRAYS BASED  ......... 1201
ON FLOQUET MODAL EXPANSION

WE-A1.3P.3: DESIGN OF AN AMPLIFYING REFLECTARRAY ANTENNA WITH IMPROVED  ............................... 1203
ISOLATION PERFORMANCE

WE-A1.3P.4: TRUE-TIME-DELAY UWB REFLECTARRAY WITH LINEAR TO CIRCULAR  ................................... 1205
POLARIZATION TRANSFORMATION



lviii

WE-A1.3P.5: POLARIZER REFLECTARRAY USING RESONANT BEHAVIOR OF ORTHOGONAL  ...................... 1207
ELEMENTS FOR WIDEBAND USE
Daichi Higashi, Shusuke Sasaki, Hiroyuki Deguchi, Mikio Tsuji, Doshisha University, Japan

WE-A1.3P.6: DESIGN OF PLANAR REFLECTARRAY FOR ORBITAL ANGULAR MOMENTUM VORTEX  .......... N/A
WAVE IN RADIO FREQUENCY DOMAIN
Shixing Yu, Long Li, Xidian University, China

WE-A1.3P.7: OPTIMIZED ARTIFICIAL NEURAL NETWORK FOR REFLECTARRAY CELL  ..................................1211
MODELLING

Romier, CNES, France

WE-A1.3P.8: MULTIPLE SPOT BEAM REFLECTARRAYS FOR HIGH THROUGHPUT SATELLITE  .................... 1213
APPLICATIONS

WE-A1.3P.9: DISCRETE DIELECTRIC REFLECTARRAY FOR GENERATING MIXED-MODE OAM  .................. 1215
RADIO BEAMS
Xudong Bai, Xianling Liang, Yu Yao, Jianping Li, Junping Geng, Ronghong Jin, Shanghai Jiao Tong University, China

WE-A1.3P.10: DESIGN OF A KU/KA QUAD-BAND REFLECTARRAY ANTENNA FOR SATELLITE  ...................... 1217
COMMUNICATIONS
Ruyuan Deng, Shenheng Xu, Fan Yang, Tsinghua University, China

WE-A1.4P: SIW STRUCTURES

WE-A1.4P.1: A THIRD-ORDER HIGH-Q SIW FILTER/ANTENNA WITH TWO CAVITIES AND ONE  .................... 1219
INTEGRATED SLOT ANTENNA

WE-A1.4P.2: SIW-LIKE STRUCTURE BASED SEQUENTIAL ROTATION ANTENNA ARRAY ................................. N/A

WE-A1.4P.3: DESIGN OF SIW VARIABLE PHASE SHIFTER FOR BEAM STEERING ANTENNA  .......................... 1223
APPLICATION

WE-A1.4P.4: LOW-PROFILE DUAL-BAND CORRUGATED SIW ANTENNA ................................................................ 1225

WE-A1.4P.5: HIGH GAIN LOW PROFILE SLOTTED SIW CAVITY ANTENNA FOR 5G APPLICATIONS ............. 1227

WE-A1.4P.6: SIW DESIGN CONSIDERATIONS FOR MMWAVE APPLICATIONS ....................................................... 1229

WE-A1.4P.7: STEPPED BEND SUBSTRATE INTEGRATED WAVEGUIDE TO RECTANGULAR  ............................. 1231
WAVEGUIDE TRANSITIONS

WE-A1.4P.8: SIW-INTEGRATED PATCH ANTENNA BACKED AIR-FILLED CAVITY FOR 5G MMW  .................. 1233
APPILCATIONS

WE-A1.4P.9: DESIGN OF V-BAND SIW FED CAVITY BACKED APERTURE COUPLED MICROSTRIP  ............... 1235
PATCH ARRAY ELEMENT FOR APPLICATIONS IN BODY AREA NETWORKS



lix

WE-A1.4P.10: A MINIATURIZED 45° LINEARLY POLARIZED PLANAR SUBSTRATE INTEGRATED  ................ 1237
WAVEGUIDE CAVITY-BACKED ANTENNA USING L-SHAPED SLOT

WE-A1.5P: SYSTEMS AND APPLICATIONS OF RECONFIGURABLE ANTENNA 

WE-A1.5P.1: DIFFERENTIAL PATTERN-RECONFIGURABLE ANTENNA PROTOTYPE FOR  ............................... 1239
EFFICIENT WIRELESS SENSOR NETWORKS

WE-A1.5P.2: SOFTWARE-DEFINED RECONFIGURABLE ANTENNA FOR ENERGY EFFICIENT  ........................ 1241
WIRELESS LINKS

WE-A1.5P.3: A FOUR-PORT CIRCULAR PATCH ANTENNA FOR POLARIZATION MODULATION ..................... 1243

WE-A1.5P.4: A DUAL-BAND RECONFIGURABLE RADIATION PATTERN ANTENNA BASED ON ACTIVE  ....... 1245
FREQUENCY SELECTIVE SURFACES

WE-A1.5P.5: DUAL-PORT RECONFIGURABLE PLANAR ANTENNAS FOR DIVERSITY AND  .............................. 1247
DUPLEXING APPLICATIONS

WE-A4.1P: WAVE PROPAGATION IN TERRESTRIAL, OCEANIC AND ATMOSPHERIC 
ENVIRONMENTS

WE-A4.1P.1: PRELIMINARY RESULTS FROM THE AFRL-NASA W/V-BAND TERRESTRIAL LINK  ................... 1249
EXPERIMENT IN ALBUQUERQUE, NM

Force Research Laboratory, United States

WE-A4.1P.2: PROPAGATION PARAMETERS FOR MEDIUM FREQUENCY SIGNALS IN A  ................................... 1251
TRANSMISSION LINE AT DIFFERENT POSITIONS WITHIN A MINE ENTRY

WE-A4.1P.3: MODELING AND MEASUREMENT OF WIRELESS CHANNELS FOR UNDERGROUND  ................ 1253
MINES

WE-A4.1P.4: INVESTIGATION OF CLOUD ATTENUATION ON KA-BAND SATELLITE BEACON  ....................... 1255
SIGNAL IN TROPICAL REGION

Singapore

WE-A4.1P.5: DIGITAL TERRESTRIAL TELEVISION MEASUREMENT AND COVERAGE MODELS  .................. 1257
COMPARISON

Universidad Nacional, Colombia

WE-A4.1P.6: W/V-BAND TERRESTRIAL LINK EXPERIMENT, AN OVERVIEW......................................................... 1259

United States



lx

WE-A4.1P.7: RECEIVER SYSTEM DESIGN FOR CROWDSOURCED EXPERIMENTS ON THE  ............................ 1261
EFFECTS OF A SOLAR ECLIPSE ON LOW-FREQUENCY RADIO WAVE PROPAGATION

Research and Development Corporation, United States

WE-A4.1P.8: HYBRIDIZING RAY TRACING AND METHOD OF MOMENTS FOR OVER-THE-SEA  ..................... 1263
PREDICTION OF LTE SIGNAL

WE-A4.1P.9: MULTIFREQUENCY RF-MEASUREMENTS AND CHARACTERISATION OF  .................................... 1265
PROPAGATION CONDITIONS IN THE MARITIME BOUNDARY LAYER

WE-A4.1P.10: AN APPROXIMATE EXPONENTIATED WEIBULL JOINT ENVELOPE-PHASE  ............................... 1267
DISTRIBUTION

Campina Grande, Brazil

WE-A5.2P: WIRELESS RFID SENSORS

WE-A5.2P.1: THE POSSIBILITIES OF GRAPHENE-BASED PASSIVE RFID TAGS IN HIGH  ................................... 1269
HUMIDITY CONDITIONS

WE-A5.2P.2: GAS SENSOR BASED ON RFID TAG ANTENNA FOR HARSH ENVIRONMENT ................................. 1271

WE-A5.2P.3: ELECTROMAGNETIC CHARACTERISATION OF SELF-TUNING UHF RFID TAGS FOR  .............. 1273
SENSING APPLICATION

WE-A5.2P.4: ENHANCED CHIPLESS RFID TAGS FOR SENSORS DESIGN ................................................................. 1275

Smail Tedjini, Etienne Perret, University Grenoble-Alpes, France

WE-A5.2P.5: SMART SENSING AND DATA LOGGING USING RFID ............................................................................. 1277
Navtej Saini, Robert Burkholder, John Volakis, The Ohio State University, United States

WE-A1.6P: PATTERN RECONFIGURABLE ANTENNAS WITH PARASITIC ELEMENTS 

WE-A1.6P.1: A 60 GHZ BEAM-STEERING RECONFIGURABLE ANTENNA ................................................................ 1279

Bilkent University, Turkey

WE-A1.6P.2: DISC-YS ANTENNA ............................................................................................................................................ 1281
Hisamatsu Nakano, Yuhei Kameta, Junji Yamauchi, Hosei University, Japan

WE-A1.6P.3: SCANNING MIRCOSTRIP ARRAYS USING CONTROLLED MUTUAL REACTANCE WITH  .......... 1283
PARASITIC ELEMENTS

WE-A1.6P.4: A PATTERN DIVERSITY ANTENNA USING DIRECTIVE ARRAY ........................................................... N/A

Australia



lxi

WE-A1.6P.5: BEAM SWITCHING ANTENNA LOADED WITH DIELECTRIC PHASE CORRECTING  .................... N/A
STRUCTURES FOR GAIN ENHANCEMENT

Australia

TH-SP.1A: GRAND CHALLENGES IN COMPUTATIONAL ELECTROMAGNETICS FOR THE 
NEXT DECADE

TH-SP.1A.1: COMPATIBLE DISCRETIZATIONS FOR MULTIPHYSICS: A BRIEF REVIEW AND  ......................... 1289
SOME FUTURE CHALLENGES
Fernando L. Teixeira, The Ohio State University, United States

TH-SP.1A.2: CEM CHALLENGES IN MULTIPHYSICS MODELING AND SIMULATION .......................................... 1291

TH-SP.1A.3: COMPRESSIBLE INTEGRAL EQUATION FORMULATIONS TOWARDS GENERAL FAST  ............. 1293
DIRECT SOLVERS

TH-SP.2A: INDUSTRIAL APPLICATIONS OF METAMATERIALS

TH-SP.2A.2: METAMATERIALS MEETING INDUSTRIAL PRODUCTS: A SUCCESSFUL EXAMPLE IN  ............. 1295
ITALY

TH-SP.2A.3: LOW-PROFILE SINGLE-FEED HIGHLY-DIRECTIVE ANTENNAS BASED ON  .................................. 1297
CAVITY-EXCITED METASURFACES

TH-SP.2A.5: TEN APPLICATIONS OF METAMATERIALS ............................................................................................... 1299

TH-SP.2A.7: SIGNAL TO NOISE RATIO IMPROVEMENT WITH NON-FOSTER ANTENNA  ................................... 1301
MATCHING

TH-SP.2A.8: NON-IDENTICAL COUPLED TRANSMISSION LINES AND HIGHER-ORDER  ................................... 1303
DISPERSION ENGINEERING

State University, United States

TH-SP.2A.9: ANISOTROPIC IMPEDANCE METASURFACE ENABLED DUAL-BAND SHORT BACKFIRE  ......... 1305
ANTENNAS WITH HIGH APERTURE EFFICIENCY

Martin, Erik Lier, Lockheed Martin Space System Company, United States

TH-SP.2A.10: COLD TEST OF HOMOGENEOUS AND INHOMOGENEOUS SLOW WAVE  ...................................... 1307
STRUCTURES FOR HIGH POWER BACKWARD WAVE OSCILLATORS

Ohio State University, United States



lxii

TH-UB.1A: EMERGING METASURFACES

TH-UB.1A.9: METASURFACE FOR HIGH-POWER REFLECTOR ANTENNA BASED ON  ....................................... 1309
COUNTER-ROTATING END-LOADED DIPOLE ELEMENTS

TH-UB.1A.10: THEORETICAL ANALYSIS OF A REFLECTED PLATE FOR OAM MODE GENERATION  ............1311
BASED ON PHASE-SHIFTING SURFACE

TH-A1.1A: SLOT ANTENNAS

TH-A1.1A.1: A NOVEL STRUCTURE AND DESIGN OPTIMIZATION OF MINIATURIZED UWB SLOT  ............... 1313
ANTENNA

TH-A1.1A.2: PATTERN RECONFIGURABLE MULTIMODE SQUARE WAVEGUIDE SLOT ANTENNA ................. 1315

TH-A1.1A.3: A 5.8-GHZ FLEXIBLE MICROSTRIP-FED SLOT ANTENNA REALIZED IN PEDOT:PSS  ................. 1317
CONDUCTIVE POLYMER

TH-A1.1A.4: CONFORMAL ANTENNAS FOR WIRELESS COMMUNICATION .......................................................... 1319

TH-A1.1A.5: AN ANNULAR-RING SLOT ANTENNA WITH CP RADIATION AND HARMONIC  ............................. 1321
SUPPRESSION

Education, Taiwan

TH-A3.1A: INTEGRAL EQUATION SOLVERS FOR ADVANCED APPLICATIONS

TH-A3.1A.1: ANALYSIS OF DENSE QUANTUM DOT SYSTEMS USING A SELF-CONSISTENT  ............................ 1323
MAXWELL-BLOCH FRAMEWORK
Connor Glosser, Carlo Piermarocchi, Balasubramaniam Shanker, Michigan State University, United States

TH-A3.1A.2: FULL-WAVE ELECTROMAGNETIC OPTIMIZATIONS OF CORRUGATED METALLIC ................. 1325
SHEETS

TH-A3.1A.3: A MFIE/VOLUME INTEGRAL EQUATION APPROACH WITH MINIMUM  ......................................... 1327
DISCRETIZATION EFFORT FOR SUBSTRATE INTEGRATED WAVEGUIDE STRUCTURES AND 
LEAKY WAVE/SLOT ANTENNAS

TH-A3.1A.4: ANALYSIS OF MEASUREMENT PROBE SPHERICAL HIGHER ORDER MODES BASED  ............... 1329
ON EQUIVALENT CURRENTS

TH-A3.1A.5: A METHOD FOR FULL WAVE ANALYSIS OF ELECTRICALLY LARGE TRANSPARENT  ............... 1331
RADOMES



lxiii

TH-A3.1A.6: MODIFIED SUPERFORMULA CONTOURS OPTIMIZED VIA GENETIC ALGORITHMS  ................ 1333
FOR FASTLY CONVERGING 2D SOLUTIONS OF EFIE

Dikmen, Yury A. Tuchkin, Gebze Technical University, Turkey

TH-A3.1A.7: ANALYSIS OF RADIATING MICROSTRIP STRUCTURES USING THE CONTOUR  .......................... 1335
INTEGRAL METHOD

TH-A3.1A.8: 2D QUASI-PERIODIC ARRAY MODELING USING REDUCED BASIS METHOD ................................ 1337
Xunwang Dang, Maokun Li, Fan Yang, Shenheng Xu, Tsinghua University, China

TH-A3.1A.9: A MIXED SCHEME FOR ANALYZING MICROSTRIP ANTENNAS BY VOLUME-SURFACE  ........... 1339
INTEGRAL EQUATIONS

TH-A1.3A: WAVEGUIDE AND HORN ANTENNA FEEDS

TH-A1.3A.1: THZ SMOOTH-WALLED SPLINE HORN ANTENNAS: DESIGN, MANUFACTURING AND  ............. 1341
MEASUREMENTS

TH-A1.3A.2: ANALYTICAL MODELLING OF WAVEGUIDE MODE LAUNCHERS FOR MATCHED  .................... 1343
FEED REFLECTOR SYSTEMS

Denmark

TH-A1.3A.3: DEVELOPMENT OF QUADRUPLE-RIDGE FLARED HORN WITH SPLINE-DEFINED  ................... 1345
PROFILE FOR BAND B OF THE WIDE BAND SINGLE PIXEL FEED (WBSPF) ADVANCED 
INSTRUMENTATION PROGRAMME FOR SKA

TH-A1.3A.4: CONTINUOUS PARALLEL PLATE WAVEGUIDE BEAMFORMER BASED ON A BIFOCAL  ............ 1347
CONSTRAINED LENS DESIGN

TH-A1.3A.5: CONSIDERATIONS IN THE DESIGN OF PARALLEL PLATE LUNEBURG  .......................................... 1349
BEAMFORMERS AND CYLINDRICAL ARRAYS

TH-A1.3A.6: CHARACTERISTICS OF CIRCULAR WAVEGUIDE WITH STEP DISCONTINUITIES  ...................... 1353
INCLUDING COAXIAL FEEDERS

TH-A1.3A.7: RADIATION CHARACTERISTICS OF A COPLANAR WAVEGUIDE SERIES GAP IN KU BAND ..... 1355

TH-A1.3A.8: COMPACT WAVEGUIDE MONOPULSE COMPARATOR AT KA-BAND FOR MONOPULSE  ........... 1357
TRACKING

TH-A1.3A.9: DESIGN OF 94 GHZ COMPACT CORRUGATED HORN WITH ULTRA-LOW SIDELOBE ................ 1359



lxiv

TH-UC.1A: ENABLING TECHNOLOGIES FOR COMMUNICATION AND SENSING

TH-UC.1A.5: A PENDULUM-BASED PLANAR NEAR-FIELD ANTENNA MEASUREMENT SYSTEM .................... 1361

Manitoba, Canada

TH-A4.1A: SCATTERING, DIFFRACTION AND RCS

TH-A4.1A.1: FAST ITERATIVE PHYSICAL OPTICS WITH SHADOWING ................................................................... 1363

TH-A4.1A.2: UTD-BASED MODELING OF DIFFRACTION LOSS BY DIELECTRIC CIRCULAR  .......................... 1365
CYLINDERS AT D-BAND

TH-A4.1A.3: BACKSCATTER REDUCTION OF LONG THIN BODIES BY SURFACE IMPEDANCE  ...................... 1367
MODULATION
Adour Kabakian, Amit Patel, HRL Laboratories, LLC, United States

TH-A4.1A.4: RADAR CROSS SECTION COMPUTATION OF AIRCRAFT WITH ENGINE INLETS  ....................... 1369
INCLUDING FAN BLADES
Martin Vogel, Altair Engineering, United States

TH-A1.4A: REFLECTOR AND LENS ANTENNAS

TH-A1.4A.1: SMAP INSTRUMENT ANTENNA, ON ORBIT PERFORMANCE VALIDATION &  ............................... 1371
VERIFICATION 

Piepmeier, NASA Goddard Space Flight Center, United States

TH-A1.4A.2: DESIGN AND PERFORMANCE OF A SPACEBORNE KA-BAND INTERFEROMETRIC SAR  .......... 1373
ANTENNA SYSTEM

Netherlands

TH-A1.4A.3: COWVR INSTRUMENT ANTENNA, PERFORMANCE VERIFICATION AND TEST  .......................... 1375
RESULTS 

Technology, United States

TH-A1.4A.4: DIGITAL-BEAMFORMING ARRAY ANTENNA TECHNOLOGIES FOR FUTURE  .............................. 1377
OCEAN-OBSERVING SATELLITE MISSIONS

TH-A1.4A.5: NISAR L-BAND FEED ANTENNA TILES, PRELIMINARY DESIGN  ....................................................... 1379

TH-A1.4A.6: DESIGN OF A KU-BAND TRIPLE-LAYER PERFORATED DIELECTRIC TRANSMITARRAY  ......... 1381
ANTENNA

TH-A1.4A.7: DESIGN AND ANALYSIS OF A CASSEGRAIN ANTENNA WITH AN ANNULAR  ................................. 1383
SUB-REFLECTOR



lxv

TH-A1.4A.8: LENSES DESIGNED BY TRANSFORMATION ELECTROMAGNETICS AND FABRICATED  ........... 1385
BY 3D DIELECTRIC PRINTING

LEME, France

TH-A1.4A.9: ELECTRICALLY THIN MAGNETODIELECTRIC METAMATERIAL FRESNEL LENS  .................... 1387
ANTENNA

TH-A5.2A: MAGNETIC RESONANCE IMAGING

TH-A5.2A.1: A ZEROTH ORDER RESONANT ELEMENT FOR MRI TRANSMISSON LINE RF COIL ................... 1389

TH-A5.2A.2: UNCONVENTIONAL RF PROBES COMPRISED OF MICROSTRIP PATCH ANTENNAS  .................. 1391
FOR HIGH-FIELD MRI SCANNERS
Navid Pourramzan Gandji, Elena Semouchkina, Michigan Technological University, United States

TH-A5.2A.3: AN EVALUATION OF RADIO FREQUENCY INDUCED POWER DEPOSITION OF  ........................... 1393
INSULATED LEADS WITH AN LEAD MODEL

Research GmbH, Germany

TH-A5.2A.4: GLOBAL MAXWELL TOMOGRAPHY: A NOVEL TECHNIQUE FOR ELECTRICAL  ........................ 1395
PROPERTIES MAPPING BASED ON MR MEASUREMENTS AND VOLUME INTEGRAL 
EQUATION FORMULATIONS

Technology, United States

TH-A5.2A.5: SAFETY ASPECTS OF THE METAMATERIAL RESONATOR FOR APPLICATION IN  ...................... 1397
MAGNETIC RESONANCE IMAGING

Federation

TH-A5.4A: MILLIMETER-WAVE AND THZ LEAKY WAVE ANTENNAS

TH-A5.4A.1: NON-RECIPROCAL LEAKY-WAVE ANTENNA AT THZ BASED ON SPATIOTEMPORALLY  .......... 1399
MODULATED GRAPHENE

TH-A5.4A.2: PLANAR FREQUENCY SCANNING HOLOGRAPHIC ANTENNA FOR FMCW-RADAR  ................... 1401
APPLICATIONS AT 240 GHZ

TH-A5.4A.3: HIGH-GAIN SINGLE-LAYER RADIAL LINE SLOT ARRAY DESIGNED FOR V-BAND  .................... 1403
APPLICATIONS

United States

TH-A5.4A.4: PLANAR STEERABLE 60 GHZ LEAKY WAVE ANTENNA WITH LUNEBURG LENS FEED ............. 1405



lxvi

TH-A5.4A.5: BANDWIDTH ENHANCEMENT OF PARTIALLY PARALLEL-FEEDING  ............................................. 1407
TRAVELLING-WAVE ARRAY USING WAVEGUIDE NARROW-WALL CAVITY SLOT ON IRIS IN 
MILLIMETER-WAVE BAND

Technology, Japan

TH-A1.5A: REFLECTARRAY DESIGN AND SYNTHESIS

TH-A1.5A.1: EFFECT OF INTER-ELEMENT SPACING ON SCAN-RANGE OF MICROSTRIP-PATCH,  ................ 1409
AND MICROSTRIP-DIPOLE REFLECTARRAYS

TH-A1.5A.2: CIRCULARLY-POLARIZED RECONFIGURABLE UNIT-CELL FOR TRANSMITARRAY  .................1411
APPLICATIONS IN KA-BAND

France

TH-A1.5A.3: DESIGN OF TWO TRANSPARENT X BAND REFLECTARRAY ANTENNAS INTEGRATED  ............ 1413
ON A SATELLITE PANEL
Taha Shahvirdi Dizaj Yekan, Reyhan Baktur, Utah State University, United States

TH-A1.5A.4: A SINGLE-LAYER WIDEBAND REFLECTARRAY WITH SUB-WAVELENGTH  .................................. 1415
PHASE-SHIFTING ELEMENTS

TH-A1.5A.5: SYNTHESIS OF NEXT GENERATION REFLECTARRAYS ....................................................................... 1417

TH-A1.5A.6: NUMERICAL AND EXPERIMENTAL ANALYSIS OF CONVEX REFLECTARRAY ANTENNAS ....... 1419

TH-A1.5A.7: MULTIBEAM REFLECTARRAY FOR TRANSMIT SATELLITE ANTENNAS IN KA BAND  .............. 1421
USING BEAM-SQUINT

TH-A1.5A.8: DESIGN OF METALLIC REFLECTARRAY ANTENNA AND ITS RADIATION DISCREPANCY  ....... 1423
DUE TO THE MANUFACTURE DISTORTION AT MMW

TH-A1.5A.9: DESIGN OF A RECONFIGURABLE REFLECTARRAY ELEMENT WITH AN INTERNAL  ................ 1425
SLOTTED PATCH OF TUNABLE HEIGHT

TH-A1.5A.10: A STUDY OF THE SPECULAR REFLECTION EFFECT IN SUB-REFLECTARRAY  .......................... 1427
DESIGNS

TH-A1.6A: DESIGN AND DEVELOPMENT OF RECONFIGURABLE ANTENNAS

TH-A1.6A.1: EFFECT OF BIAS TRACES AND WIRES ON A MEMS RECONFIGURABLE PIXELATED  ............... 1429
PATCH ANTENNA

Zeppettella, Air Force Research Laboratory, United States



lxvii

TH-A1.6A.2: STUDY AND DESIGN OF NOJIMA ORIGAMI CONICAL SPIRAL ANTENNA  ..................................... 1431

TH-A1.6A.3: RADIATION CHARACTERISTICS OF FLEXIBLE RECONFIGURABLE ANTENNA WITH  ............. 1433
CURVED CYLINDRICAL CONFIGURATIONS
Saud M. Saeed, Constantine A. Balanis, Craig R. Birtcher, Arizona State University, United States

TH-A1.6A.4: LTCC-BASED DIELECTRIC FLAT LENS PERFORMANCE EVALUATION AT 94 GHZ ..................... 1435

Escudero, Universitat Politècnica de València, Spain

TH-A1.6A.5: A DE-EMBEDDING TECHNIQUE FOR DIODE-INCORPORATED RECONFIGURABLE  .................. 1437
ANTENNA SIMULATION

TH-A4.2A: WAVE PROPAGATION IN INDOOR ENVIRONMENT

TH-A4.2A.1: INDOOR CHANNEL CHARACTERIZATION FOR FUTURE 5G APPLICATIONS ................................ 1439

TH-A4.2A.2: PATH LOSS MODELS FOR INDOOR OFF-BODY COMMUNICATIONS AT 60 GHZ ........................... 1441

TH-A4.2A.3: INDOOR EXPOSURE INDEX SIMULATION OF MACROCELL VERSUS FEMTOCELL  ................... 1443
DEPLOYMENTS

TH-A4.2A.4: AN INDOOR LOCALIZATION TECHNIQUE BASED ON ULTRA-WIDEBAND AOD/AOA/TOA  ...... 1445
ESTIMATION

TH-A4.2A.5: CLASSIFICATION OF INDOOR ENVIRONMENTS BASED ON SPATIAL CORRELATION  ............. 1447
OF RF CHANNEL FINGERPRINTS

TH-A4.2A.6: A SPARSE FSS FOR CONTROL OF RADIO COVERAGE IN BUILDINGS .............................................. 1449

TH-A4.2A.7: ANALYSIS OF ELECTRIC FIELD STRENGTH FOR PLANNING INDOOR 5.8 GHZ  .......................... 1451
WIRELESS NETWORKS

Saudi Arabia

TH-A4.2A.8: DELAY SPREAD ESTIMATION IN 4,2GHZ BAND USING GAME RAY BASED METHOD ................. 1453

Cardona, Universitat Politècnica de València, Spain

TH-A4.2A.9: PROPAGATION INTO BUILDINGS: THEORY VS. MEASUREMENTS ................................................... 1455

Universidad Técnica Federico Santa María, Chile

TH-A4.2A.10: PARAMETER ESTIMATION USING SAGE ALGORITHM BASED ON MASSIVE MIMO  ...............1457
CHANNEL MEASUREMENTS



lxviii

TH-A1.2A: SLOT ARRAYS

TH-A1.2A.1: A SLOTTED WAVEGUIDE BASED MIMO ANTENNA SYSTEM FOR WIRELESS ACCESS  .............. 1459
POINTS

TH-A1.2A.2: EDGE SLOT WAVEGUIDE ARRAY ANTENNA FOR AN OMNIDIRECTIONAL RADAR  .................... 1461
SYSTEM

TH-A1.2A.3: THE ROTATION MODE FEEDING STRUCTURE FOR CONCENTRIC ARRAY RADIAL  ................. 1463
LINE SLOT ANTENNA
Tao Zhou, Yasuhiro Tsunemitsu, Naohisa Goto, Takushoku University, Japan

TH-A1.2A.4: 3D FOCAL SPOT MANIPULATION AT MILLIMETER WAVES ................................................................ 1465

TH-A1.2A.5: AN ANTI-INTERFERENCE SLOTTED WAVEGUIDE ANTENNA ARRAY FOR SPACE-BORNE  .........N/A
SAR APPLICATIONS

Shanghai Jiao Tong University, China

TH-A5.1A: NEAR FIELD COMMUNICATION (NFC) TECHNOLOGY 

TH-A5.1A.1: SMALL SIZE NFC ANTENNA WITH HIGH PERFORMANCE .................................................................. 1469
Anping Zhao, Hao Chen, Shenzhen Sunway Communication Co. Ltd., China

TH-A5.1A.2: NFC ANTENNA FOR PORTABLE DEVICE WITH METAL BACK COVER ............................................ 1471
Hao Chen, Anping Zhao, Shenzhen Sunway Communication Co. Ltd, China

TH-A5.1A.3: ELECTRIC NEAR FIELD COMMUNICATION FOR IDENTIFICATION AND PAYMENT ON  .......... 1473
WEARABLE DEVICES

TH-A5.1A.4: OPTIMAL ANTENNAS FOR RFID PRINTER-ENCODERS ........................................................................ 1475

TH-A5.1A.5: FREQUENCY BAND UTILIZATION ENHANCEMENT FOR CHIPLESS RFID TAG  ........................... 1477
THROUGH PLACE VALUE ENCODING

TH-A5.3A: BIOMEDICAL MICROWAVE IMAGING

TH-A5.3A.1: MICROWAVE IMAGING FOR EARLY BREAST CANCER DETECTION: EXPERIMENTAL  ........... 1479
TESTING OF A LOW-COST PORTABLE SYSTEM

TH-A5.3A.2: CHARACHTERIZATION OF TWO ANTIPODAL VIVALDI ANTENNAS FOR BREAST CANCER  ... 1481
NEAR-FIELD RADAR IMAING
Ashkan Ghanbarzadeh Dagheyan, Ali Molaei, Juan Heredia Juesas, Jose Martinez-Lorenzo, Northeastern University, United 
States



lxix

TH-A5.3A.3: MIEMS: MULTILEVEL INVERSE EM SOLVER FOR 3D IMAGE RECONSTRUCTION  .................... 1483
TOWARDS RADIO-FREQUENCY BASED BREAST CANCER DETECTION

TH-A5.3A.4: MATCHING MEDIUM CHARACTERIZATION FOR MICROWAVE BRAIN STROKE  ....................... 1485
IMAGING

TH-A5.5A: HIGH-GAIN MM-WAVE ANTENNAS

TH-A5.5A.1: PROTOTYPE OF A COMPACT MECHANICALLY STEERED KA-BAND ANTENNA FOR  ................ 1487
SATELLITE ON-THE-MOVE

TH-A5.5A.2: 60GHZ MICROWAVE LENS FOR ANTENNA GAIN ENHANCMENT ...................................................... 1489
Dimitris Psychoudakis, Samsung Research America, United States

TH-A5.5A.3: BROADSIDE HIGH GAIN H-PLANE SUBSTRATE INTEGRATED HORN ANTENNA FOR  .............. 1491
FUTURE 5G APPLICATIONS

TH-A5.5A.4: A THZ DIELECTRIC LENS ANTENNA .......................................................................................................... 1493
Konstantinos Konstantinidis, Alexandros Feresidis, Costas Constantinou, Marina Gashinova, Edward Hoare, Michael Lancaster, 

TH-A5.5A.5: ON-CHIP UWB PHASED ARRAYS FOR MMW CONNECTIVITY ............................................................ 1495
Seckin Sahin, Niru K. Nahar, Kubilay Sertel, The Ohio State University, United States

TH-A3.2A: HIGH FREQUENCY AND ASYMPTOTIC METHODS

TH-A3.2A.1: HIGH-FREQUENCY ASYMPTOTIC SOLUTIONS FOR SCATTERED MAGNETIC FIELD  .............. 1497
BY A COATED CYLINDER

TH-A3.2A.2: ACCURATE CALCULATION OF CREEPING RAY PARAMETERS FOR RADIATION OF  ................ 1499
SOURCES ON CONVEX NURBS SURFACES

TH-A3.2A.3: OPTIMIZED SEGMENTED ITERATIVE PHYSICAL OPTICS FOR RCS COMPUTATION  ............... 1501
OF LARGE CAVITIES

TH-A3.2A.4: EVANESCENT MODAL EFFECT TO E POLARIZED PLANE WAVE DIFFRACTION BY A  ............... 1503
WIDE AND THICK SLIT

TH-A3.2A.5: AN IMPROVED SHOOTING AND BOUNCING RAY METHOD FOR THE RADIATION  .................... 1505
ANALYSIS



lxx

TH-A1.7A: RECONFIGURABLE ANTENNAS FOR ADAPTIVE AND MOBILE SYSTEMS

TH-A1.7A.1: A LOW-PROFILE FREQUENCY AND POLARIZATION RECONFIGURABLE CIRCULARLY  ......... 1507
POLARIZED WATER ANTENNA FOR SATELLITE NAVIGATION

Technological University, Singapore

TH-A1.7A.2: A SINGLE FEED PLANAR ANTENNA WITH 4G TUNABLE BANDS AND CONSISTENT  .................. 1509
UPPER LTE BANDS BETWEEN 1.51 GHZ – 2.1 GHZ

TH-A1.7A.3: DESIGN OF A FREQUENCY-RECONFIGURABLE MULTIPOLARIZATION ANTENNA FOR  ...........1511
WIRELESS COMMUNICATION

TH-A1.7A.4: A RECONFIGURABLE NOTCHED-BAND UWB ANTENNA ...................................................................... 1513

TH-SP.1P: NOVEL PARADIGMS, CHALLENGES AND PERSPECTIVES IN WAVE SCATTERING 
AND PROPAGATION

TH-SP.1P.2: LEFT HANDED MODES IN LINEAR ARRAYS OF ISOTROPIC PARTICLES WITH  ............................ 1515
ELECTRIC AND MAGNETIC RESPONSE

TH-SP.1P.3: PARITY-TIME SYMMETRY IN CHAIN OF SCATTERERS ......................................................................... 1517

TH-SP.1P.4: PARITY-TIME (PT) SYMMETRY PROPERTIES OF NATURAL AND PERFECT  ................................... 1519
DISPERSIVE MEDIA

TH-SP.1P.5: DYADIC GREEN’S FUNCTION IN WAVEGUIDE QUANTUM ELECTRODYNAMICS ......................... 1521

TH-SP.1P.6: TOWARD THE DEVELOPMENT OF AN EQUIVALENT MICROWAVE CIRCUIT FOR ....................... 1523
BUILT-UP AREAS

TH-SP.1P.7: COMPRESSIVE SENSING AS A NEW PARADIGM IN WAVE SCATTERING AND  ............................... 1525
PROPAGATION

TH-SP.1P.8: A REVIEW OF SPACED BASED RF PROPAGATION EXPERIMENTS AND EXAMINATION  ............ 1527
OF A NEW INTEREST IN W/V BAND (40-110 GHZ) STUDIES

TH-SP.1P.9: PROPAGATION CHANNEL MODELING FOR TRANSIENT COMMUNICATION ................................. 1529

China



lxxi

TH-SP.2P: CUBESAT AND SMALL SATELLITE ANTENNAS 

TH-SP.2P.1: EARTH SCIENCE RADAR CUBESAT DEPLOYABLE KA-BAND MESH REFLECTOR  ...................... 1531
ANTENNA

TH-SP.2P.2: THE MARS CUBE ONE DEPLOYABLE HIGH GAIN ANTENNA ............................................................... 1533

Technology, United States

TH-SP.2P.3: A SPLINE-PROFILED CONICAL HORN ANTENNA ASSEMBLY OPTIMIZED FOR  ............................ 1535
DEPLOYABLE KA-BAND OFFSET REFLECTOR ANTENNAS IN CUBESATS

TH-SP.2P.4: ANTENNA DEVELOPMENT FOR MICROWAVE SOUNDING CUBESATS .............................................. 1537

TH-SP.2P.5: PRELAUNCH ANTENNA CALIBRATION OF CUBESAT MMW/SMMW RADIOMETERS  ................. 1539
WITH APPLICATION TO THE POLARCUBE 3U TEMPERATURE SOUNDING MISSION

TH-SP.2P.6: DEPLOYABLE ANTENNA CONCEPTS FOR CUBESATS ............................................................................ 1541

States

TH-SP.2P.7: EXAMINATION OF TWO TYPES OF QUASI TRANSPARENT REFLECTARRAY  ................................ 1543
ELEMENTS
Taha Shahvirdi Dizaj Yekan, Reyhan Baktur, Charles Swenson, Utah State University, United States

TH-SP.2P.8: BROADBAND TRANSPARENT CIRCULARLY-POLARIZED MICROSTRIP ANTENNAS FOR  ......... 1545
CUBESATS

United States

TH-SP.2P.9: CIRCULARLY POLARIZED MESHED PATCH ANTENNA FOR CUBESATS AND OTHER  ................ 1547
SMALL SATTELITES

TH-A1.1P: HORN AND ROD ANTENNAS

TH-A1.1P.1: DUAL X/KA-BAND CORRUGATED FEED HORN FOR DEEP SPACE  .................................................... 1549
TELECOMMUNICATIONS
Matthew Bray, Johns Hopkins University Applied Physics Laboratory, United States

TH-A1.1P.2: GAIN AND H-PLANE BEAMWIDTH STABILIZED MILLIMETER WAVE HORN ANTENNA ............ 1551

TH-A1.1P.3: IMPACT OF A PEC CYLINDER ON THE PERFOMANCE OF A WIDEBAND  ........................................ 1553
DUAL-POLARIZED QUAD-RIDGE HORN ANTENNA

TH-A1.1P.4: SUBSTRATE INTERGRATED E-PLANE HORN ANTENNA ....................................................................... 1555



lxxii

TH-A1.1P.5: IMPROVEMENT OF THE RADIATION AND IMPEDANCE PERFORMANCE FOR THE  ................... 1557
DIELECTRIC ROD ANTENNA

TH-A3.1P: FAST AND STABLE INTEGRAL EQUATION SOLVERS

TH-A3.1P.1: ON COMPUTATIONAL COMPLEXITY OF THE MULTILEVEL FAST MULTIPOLE  .......................... 1559
ALGORITHM IN VARIOUS DIMENSIONS

TH-A3.1P.2: FAST ALGORITHM FOR IMPLEMENTING SPATIAL FREQUENCY ANALYSIS OF  .......................... 1561
ELECTROMAGNETIC SCATTERING

TH-A3.1P.3: A BROADBAND ML-FMA FOR 2-D PERIODIC LATTICES ........................................................................ 1563

TH-A3.1P.4: MULTILEVEL NONUNIFORM-GRID ALGORITHM FOR ELECTROMAGNETIC  ............................. 1565
SCATTERING PROBLEMS

TH-A3.1P.5: NEW HSS-FACTORIZATION AND INVERSION ALGORITHMS WITH EXACT  .................................. 1567
ARITHMETIC FOR EFFICIENT DIRECT SOLUTION OF LARGE-SCALE VOLUME INTEGRAL 
EQUATIONS
Miaomiao Ma, Dan Jiao, Purdue University, United States

TH-A3.1P.6: A WELL CONDITIONED EFIE FOR CAPACITANCE EXTRACTION ...................................................... 1569

TH-A3.1P.7: A NESTED COMPRESSIVE SOLVER FOR MOM MATRICES ................................................................... 1571

TH-A3.1P.8: MINIMAL-RANK HSS-REPRESENTATION WITH DIAGONAL COUPLING MATRICES AND  ........ 1573
SPARSE TRANSFER MATRICES FOR SOLVING ELECTRICALLY-LARGE INTEGRAL 
EQUATIONS
Miaomiao Ma, Dan Jiao, Purdue University, United States

TH-A3.1P.9: EM SCATTERING BY ELECTRICALLY LARGE INHOMOGENEOUS DIELECTRIC  ........................ 1575
OBJECTS - MOM/POWER SERIES SOLUTION APPROACH
Sadasiva Rao, Naval Research Laboratory, United States

TH-A3.1P.10: EFFICIENT ANALYSIS OF EM SCATTERING FROM 3D HIGH-CONTRAST  .................................... 1577
DIELECTRIC OBJECTS

TH-A1.3P: MULTIPORT, ARRAY AND BROADBAND FEEDS

TH-A1.3P.1: OCTAVE-BAND APERTURE-STAKCED MICROSTRIP ANTENNA ELEMENT FOR  ........................... 1579
WIDEBAND ANTENNA ARRAYS

TH-A1.3P.2: BROADBAND DUAL-POLARIZED ANTENNA WITH HIGH PORT ISOLATION AND  ........................ 1581
POLARIZATION PURITY



lxxiii

TH-A1.3P.3: TRULY CONICAL ELEVEN ANTENNA: A NEW GEOMETRY FOR APPLICATIONS AT  ................... 1583
HIGH FREQUENCIES

TH-A1.3P.4: NOVEL DESIGN OF END-FIRE DIPOLE ARRAY ANTENNAS .................................................................. 1585

TH-A1.3P.5: MUTUAL COUPLING IN APERTURE-COUPLED PATCH ANTENNAS FED BY  .................................. 1587
ORTHOGONAL SIW LINE

TH-A1.3P.6: A MULTI-FEED ANTENNA FOR ANTENNA-LEVEL POWER COMBINING .......................................... 1589

TH-A1.3P.7: DESIGN OF VERTICAL T-JUNCTION USING H-SLOT APERTURE COUPLING FOR  ....................... 1591
APPLICATIONS IN 60 GHZ ARRAYS

TH-A1.3P.8: SIW SERIES-FED PATCH ANTENNA ARRAY BASED ON TRANSVERSE SLOT  .................................. 1593
EXCITATION FOR MILLIMETER WAVE (MMW) APPLICATIONS

TH-A1.3P.9: DESIGN OF V-BAND SUBSTRATE INTEGRATED WAVEGUIDE FED APERTURE  ............................. 1595
COUPLED MICROSTRIP PATCH ARRAY WITH BEAM-SWITCHING CAPABILITIES

TH-A1.3P.10: PHASER-BASED FEEDING NETWORK FOR AXIAL RATIO BANDWIDTH  ...................................... 1597
ENHANCEMENT IN CIRCULARLY POLARIZED ANTENNAS

TH-A2.1P: TOPICS IN WAVEGUIDES, GRADED INDEX MEDIA AND SCATTERING

TH-A2.1P.1: SWAP TRADEOFFS IN THE SOLUTION SPACE OF A HYBRID RADIAL-AXIAL  ................................ 1599
ACHROMATIC GRIN SINGLET

TH-A2.1P.2: OPTICAL WAVEFRONT MATCHING AS A MULTI-FREQUENCY COMPLIMENT TO  ...................... 1601
TRANSFORMATION OPTICS

TH-A2.1P.3: A NEW GRIN LENS DESIGN PARADIGM BASED ON WAVEFRONT MATCHING ............................... 1603

United States

TH-A2.1P.4: GENERALIZED MODAL ANALYSIS OF WAVEGUIDES AND RESONATORS WITH  .......................... 1605
DISCRETE EXTERIOR CALCULUS

TH-A2.1P.6: PROPAGATION OF NEW POWER WAVES ON A COMPLEX IMPEDANCE .......................................... 1607
TRANSMISSION LINE

TH-A2.1P.7: ELECTROMAGNETIC SCATTERING BY INHOMOGENEOUS DIELECTRIC AND  ........................... 1609
MAGNETIC SCATTERERS USING VIE WITH A NORMALIZATION BASIS FUNCTION (NBF) 
TECHNIQUE

Liu, Duke University, United States



lxxiv

TH-A2.1P.8: ANALYSIS OF MULTI-SCALE PROBLEMS FROM PEC OBJECTS BY A  ...............................................1611
DISCONTINUOUS GALERKIN SIE BASED ON HIGHER ORDER HIERARCHICAL VECTOR 
BASIS FUNCTIONS

Liu, Duke University, United States

TH-A2.1P.9: PROPERTIES OF THE TIME-DOMAIN WAVEGUIDE MODES ................................................................. 1613

TH-A2.1P.10: TRANSIENT SCATTERING FROM A METAL CYLINDER OBJECT: AN ANALYSIS OF  .................. 1615
THE MOVEMENT OF FREE ELECTRONS

TH-A1.4P: REFLECTOR ANTENNAS

TH-A1.4P.1: LARGE-SCALE OPTIMIZATION OF CONTOURED BEAM REFLECTORS AND  ................................ 1617
REFLECTARRAYS

TH-A1.4P.2: MEMORY-EFFICIENT, FULL-WAVE ANALYSIS OF WAVEGUIDE SCATTERING .............................. 1619
PARAMETERS FOR MULTIPLE REFLECTOR FEEDS MOUNTED ON ELECTRICALLY LARGE 
SATELLITE PLATFORMS

TH-A1.4P.3: NUMERICAL INVESTIGATION OF CROSS POLAR REDUCTION CATR FEED IN DUAL  ............... 1621
LINAR POLARISATION

TH-A1.4P.4: INCREASING THE EIRP BY USING FPA-FED REFLECTOR ANTENNAS ............................................. 1623

Netherlands

TH-A1.4P.5: WIDE-ANGLE SCANNING REFLECTOR CONFIGURATION FOR FOCAL PLANE ARRAYS ........... 1625

Netherlands

TH-A5.1P: DOSIMETRY FOR ELECTROMAGNETIC FIELD EXPOSURES

TH-A5.1P.1: EVALUATION OF HUMAN EXPOSURE TO A HPM PULSED PLANE WAVE ......................................... 1627

Piraeus, Greece

TH-A5.1P.2: VHP-FEMALE CAD HUMAN MODEL FAMILY FOR ANTENNA MODELING ...................................... 1629

TH-A5.1P.3: THE INFLUENCE OF CHILDREN’S WEIGHT ON THE ABSORPTION OF  ........................................... 1631
ELECTROMAGNETIC FIELDS

TH-A5.1P.4: TEMPERATURE VARIATIONS FOR ADULTS AND CHILD HUMAN MODELS INSIDE  .................... 1633
ELEVATOR CABIN



lxxv

TH-A5.1P.5: INFLUENCE OF THE SECOND SURROUNDING TISSUE ON RADIO FREQUENCY  ......................... 1635
INDUCED POWER DEPOSITION

Research GmbH, Germany

TH-A5.2P: PLANAR MM-WAVE ANTENNAS

TH-A5.2P.1: MICROSTRIP FED BROADBAND MM-WAVE PATCH ANTENNA FOR MOBILE  ................................ 1637
APPLICATIONS

Germany

TH-A5.2P.2: GLASS INTERPOSER INTEGRATED DUAL-BAND MILLIMETER WAVE TGV ANTENNA  ............. 1639
FOR INTER-/INTRA CHIP AND BOARD COMMUNICATIONS

TH-A5.2P.3: APPLYING DESIGN OF EXPERIMENTS TO THE DESIGN OF 60 GHZ ANTENNAS FOR  ................. 1641
OFF-BODY COMMUNICATIONS

TH-A5.2P.4: FLAT LENS DESIGN USING SPACE-QUALIFIABLE MULTILAYER FREQUENCY  ........................... 1643
SELECTIVE SURFACES

Florida, USA and KAU, Saudi Arabia, United States

TH-A5.2P.5: PLASMA BASED INTEGRATED ON-CHIP ANTENNA ................................................................................ 1645

TH-A5.2P.6: NOVEL HIGH GAIN PRINTED LOG-PERIODIC DIPOLE ANTENNA ..................................................... 1647

TH-A5.2P.7: DESIGN OF 60 GHZ MICROSTRIP ANTENNA ARRAY COMPOSED THROUGH ANNULAR  ........... 1649
FEEDING LINE

TH-A5.2P.8: D-BAND COMPACT AND HIGH GAIN PYRAMID DRA USING SILICON TECHNOLOGY ................ 1651

TH-A5.2P.9: 60 GHZ OMNI-DIRECTIONAL LOOP ANTENNA WITH MICROSTRIP FEED ...................................... 1653

TH-A5.3P: SOFTWARE-DEFINED AND COGNITIVE RADIOS

TH-A5.3P.1: DUAL-BAND VALIDATION OF ON-SITE CODING RECEIVER USING  ................................................. 1655
ULTRA-WIDEBAND ANTENNA ARRAY AT C, X AND KU-BANDS
Satheesh Bojja Venkatakrishnan, Abe Akhiyat, Elias A. Alwan, John Volakis, The Ohio State University, United States

TH-A5.3P.2: MILLIMETER WAVE TRANSCEIVERS WITH CODING GAIN FOR SECURE HIGH DATA  ............. 1657
RATE COMMUNICATION

TH-A5.3P.3: ENHANCING REJECTION IN COGNITIVE RADIO FILTENNAS USING A  .......................................... 1659
RECONFIGURABLE FILTER+ANTENNA APPROACH



lxxvi

TH-A5.3P.4: SINGLE ANTENNA IN-BAND FULL-DUPLEX ISOLATION-IMPROVEMENT  ..................................... 1661
TECHNIQUES

TH-A5.3P.5: RADIO DIRECTION FINDING SYSTEM FOR SPECTRUM MANAGEMENT ACTIVITIES ............... 1663
IN DEVELOPING COUNTRIES

TH-A1.6P: PATTERN AND POLARIZATION RECONFIGURABLE ANTENNAS

TH-A1.6P.1: WEARABLE PATTERN RECONFIGURABLE PATCH ANTENNA ............................................................ 1665
Sen Yan, Guy A. E. Vandenbosch, KU Leuven, Belgium

TH-A1.6P.2: POLARIZATION SWITCHABLE ORIGAMI HELICAL ANTENNA .......................................................... 1667

TH-A1.6P.3: POLARIZATION RECONFIGURABLE CIRCULAR PATCH ANTENNA WITH MULTIPLE  .............. 1669
L-PROBES FOR BIOMEDICAL APPLICATION

TH-A1.6P.4: A NOVEL FOLDABLE MODE RECONFIGURABLE CUBIC PATCH ANTENNA ................................... 1671

TH-A1.6P.5: RECONFIGURABLE ANTENNA USING SHAPE MEMORY POLYMERS ............................................... 1673

TH-A1.6P.6: A NOVEL PATTERN RECONFIGURABLE ANTENNA ................................................................................. 1675

TH-A1.6P.7: INVESTIGATION OF A NOVEL SUBARRAY NULLSTEERING TECHNIQUE FOR  ............................. 1677
DISTRIBUTED RANDOM ARRAYS

TH-A1.6P.8: PATTERN RECONFIGURABLE SPARSE ARRAY SYNTHESIS WITH MULTIPLE  .............................. 1679
MEASUREMENT VECTORS FOCUSS METHOD

Technology Company, Ltd China, China

TH-A1.6P.9: CIRCULARLY POLARIZED “BOXING-RING” ANTENNA ........................................................................ 1681

TH-A4.1P: WAVE PROPAGATION IN URBAN AND TRAFFIC ENVIRONMENTS

TH-A4.1P.1: MS ALLOCATION USING TWO BS AND ELEVATION CONTOUR LINES ............................................. 1683

Témiscamingue, Canada

TH-A4.1P.2: INVESTIGATION OF THE PATH LOSS PROPAGATION FOR V2V COMMUNICATIONS IN  ........... 1685
THE OPPOSITE DIRECTION

Universidad Pedagógica y Tecnológica de Colombia, Colombia

TH-A4.1P.3: CLUSTERING OF RADIO CHANNEL PARAMETERS: EVALUATION OF A NOVEL  .......................... 1687
AUTOMATIC IDENTIFICATION ALGORITHM

Jose-Maria Molina-Garcia-Pardo, Universidad Politécnica de Cartagena, Spain



lxxvii

TH-A4.1P.4: VARIABILITY OF SOUNDER MEASUREMENTS IN MANUFACTURING FACILITIES ...................... 1689

TH-A4.1P.5: PERFORMANCE ANALYSIS FOR BUS-BASED CONTENT DOWNLOADING UNDER  ...................... 1691
RAYLEIGH FADING CHANNEL

Jiaotong University, Beijing, China, China

TH-A4.1P.6: MULTIPATH EFFECT ON OFF-BODY CHANNEL PARAMETTERS OF A MIMO SYSTEM  .............. 1693
USING PATCH ANTENNAS INSIDE A MINE

TH-A4.1P.7: DIRECTION OF ARRIVAL ESTIMATION WITH THE RECEIVED SIGNAL STRENGTH  .................. 1695
GRADIENT AT THE LOWER VHF BAND

Michigan, United States

TH-A4.1P.8: PATH LOSS EFFECT ON OFF-BODY CHANNEL CAPACITY OF A MIMO SYSTEM  .......................... 1697
USING PATCH ANTENNAS INSIDE A MINE

TH-A4.1P.9: QUASI-STATIONARITY REGIONS ANALYSIS FOR CHANNEL IN COMPOSITE  ............................... 1699
HIGH-SPEED RAILWAY SCENARIO

Hao Guan, Nokia Siemens Networks, China

TH-A4.1P.10: SMALL-SCALE FADING CHARACTERIZATION FOR RAILWAY WIRELESS CHANNELS ............ 1701

TH-A1.2P: NOVEL APERTURE ANTENNAS

TH-A1.2P.1: DOUBLE-LAYERED PLATE-LAMINATED WAVEGUIDE MONOPULSE COMPARATOR IN  ........... 1703
E-BAND

TH-A1.2P.2: SPLIT APERTURE DECOUPLING METHOD APPLIED TO MULTI-BEAM PILLBOX  ....................... 1705
ANTENNAS FOR LARGE COVERAGE, HIGH CROSSOVER AND LOW SIDE LOBE LEVELS

TH-A1.2P.3: A LOW-PROFILE AND HIGH-GAIN CONTINUOUS TRANSVERSE STUB ANTENNA  ....................... 1707
USING PCB-AIR HYBRID TECHNOLOGY

Switzerland

TH-A1.2P.4: CIRCULARLY POLARIZED WAVEGUIDE SLOT ANTENNA ARRAY ....................................................... N/A

Shanghai Jiao Tong University, China

TH-UB.4P: NUMERICAL MODELING OF REFLECTOR ANTENNAS AND REFLECTARRAYS

TH-UB.4P.4: A STUDY OF MESHED PATCH REFLECTARRAY UNIT CELL .................................................................1711
Taha Shahvirdi Dizaj Yekan, Reyhan Baktur, Utah State University, United States



lxxviii

TH-A1.5P: POWER DIVIDERS AND CIRCULATORS

TH-A1.5P.1: ADJUSTABLE MILLIMETER WAVE IN-PHASE POWER DIVIDER FOR 5G USING A  ....................... 1713
THREE- LINE COUPLER STRUCTURE

TH-A1.5P.2: TUNABLE MILLIMETER-WAVE POWER DIVIDER FOR FUTURE 5G CELLULAR  ......................... 1715
NETWORKS

TH-A1.5P.3: INVESTIGATION OF X-BAND DIGITAL HIGH-POWER CIRCULATOR-BASED PHASE  .................. 1717
SHIFTER

TH-A1.5P.4: SYNTHESIS OF FILTERING POWER DIVIDER WITH COMPLEX SOURCE AND LOAD  ................ 1719
IMPEDANCES

MOP-A1.1P: ELECTRICALLY SMALL ANTENNAS: ENHANCEMENT CONSIDERATIONS

MOP-A1.1P.1: BANDWIDTH BOUNDS FOR SMALL DIPOLE ANTENNAS BASED ON SPHERICAL  .................... 1721
WAVE SCATTERING

MOP-A1.1P.2: ON THE BANDWIDTH OF SMALL DIPOLES AND THE ELECTRIC POLARIZABILITY ............... 1723

MOP-A1.1P.3: INVESTIGATIONS ON IMPEDANCE BANDWIDTH AND CROSS POLARIZATION OF ................. 1725
MINIATURIZED DIELECTRIC-METALLIC RESONATOR ANTENNAS

MOP-A1.1P.4: ANTENNA BANDWIDTH ENHANCEMENT USING NEAR-FIELD COUPLED  .................................. 1727
MINIATURIZED ELEMENTS

MOP-A1.1P.5: WIDEBAND MINIATURIZED ANTENNA WITH EXTERNAL NON-FOSTER CIRCUIT................... 1729

MOP-A1.1P.6: RADIATION PROPERTIES OF A RECTANGULAR PATCH ANTENNA LOADED WITH A  ............. 1731
MAGNETOELECTRIC MATERIAL

United States

MOP-A1.1P.7: HIGH SELECTIVE METAMATERIAL EPSILON NEGATIVE LOADED E ANTENNA ...................... 1733

MOP-A1.1P.8: ACCURATE CIRCUIT MODEL FOR TWO-PORT LOOP ANTENNAS AS E- AND  ............................. 1735
H-PROBE

MOP-A1.1P.9: FULL-SPHERICAL RADIATION PATTERN EVALUATION OF LOW FREQUENCY  ....................... 1737
ANTENNAS USING A NOVEL VERY-NEAR-FIELD ELECTRO-OPTICAL SYSTEM

MOP-A1.1P.10: ANTENNA RADIATION EFFICIENCY MEASUREMENT EVALUATION BY SIMULATION ......... 1739



lxxix

MOP-A1.2P: SMALL ANTENNAS FOR APPLICATIONS

MOP-A1.2P.1: DESIGN OF SMALL LOOP ANTENNAS FOR ON-THE-MOVE HF MANPACK RADIOS ................. 1741

MOP-A1.2P.2: EXTREMELY COMPACT RADIATING SYSTEMS FOR MESOBAND HIGH POWER  ..................... 1743
ELECTROMAGNETICS

MOP-A1.2P.3: AN ELECTRICALLY SMALL ANTENNA FOR UNDERWATER APPLICATIONS ............................... 1745

MOP-A1.2P.4: SMALL FORM FACTOR PIFA ANTENNA DESIGN AT 28 GHZ FOR 5G APPLICATIONS ............... 1747

MOP-A1.2P.5: ENVIRONMENTAL SENSITIVITY OF MINIATURE ANTENNAS FOR IOT DEVICES ..................... 1749

Abeeway, France

MOP-A1.2P.6: MINIATURIZATION OF A HIGH-FREQUENCY DUAL LINEARLY POLARIZED DIPOLE  ............ 1751
FOR VEHICULAR COMMUNICATIONS

MOP-A1.2P.7: SUPER-DIRECTIVE PARASITIC ELEMENT ANTENNA FOR SPATIAL FILTERING  ..................... 1753
APPLICATIONS

MOP-A1.2P.8: A STUDY ON A DUAL BAND ANTENNA MACKEY .................................................................................. 1755

Japan

MOP-A1.2P.9: DURABILITY OF CONDUCTIVE YARN USED FOR MANUFACTURING TEXTILE  ....................... 1757
ANTENNAS AND MICROSTRIP LINES

MOP-A1.2P.10: A STRUCTURE AND COMPUTATIONALLY-EFFICIENT DESIGN CLOSURE OF  ......................... 1759
COMPACT SPLINE-PARAMETERIZED UWB MONOPOLE ANTENNA

MOP-A1.3P: BROADBAND ANTENNAS FOR MIMO SYSTEMS

MOP-A1.3P.1: A WIDEBAND T-SHAPED SLOT ANTENNA AND ITS MIMO APPLICATION .................................... 1761

MOP-A1.3P.2: OFFSET FED PLANAR INVERTED L ANTENNA ...................................................................................... 1763
Mitsuo Taguchi, Koya Takata, Nagasaki University, Japan

MOP-A1.3P.3: HYBRID DIVERSITY FOR ECC ENHANCEMENT OF UWB MIMO ANTENNA ................................ 1765

MOP-A1.3P.4: A PROPERTIES COMPARISON BETWEEN COPPER AND GRAPHENE-BASED UWB  .................. 1767
MIMO PLANAR ANTENNAS

MOP-A1.3P.5: A STRUCTURE AND DESIGN OF A NOVEL COMPACT UWB MIMO ANTENNA ............................. 1769



lxxx

MOP-A1.4P: OMNIDIRECTIONAL BRODBAND/ULTRA-WIDEBAND ANTENNAS I

MOP-A1.4P.1: A COMPACT FOLDED PIFA FOR UWB ON-BODY COMMUNICATIONS ........................................... 1771

MOP-A1.4P.2: DESIGN AND INVESTIGATION OF A COMPACT SLOT ANTENNA WITH WLAN BAND  ............. 1773
REJECTION FOR UWB SYSTEMS

MOP-A1.4P.3: A COMPACT SIZE FOUR-LEAF CLOVER SHAPED ANTENNA FOR ON-BODY  .............................. 1775
COMMUNICATIONS
Keng-Hsien Chen, Nai-Chen Liu, Jenn-Hwan Tarng, National Chiao Tung University, Taiwan

MOP-A1.4P.4: A BROADBAND BLADE DIPOLE ANTENNA FOR UAV APPLICATIONS ............................................ 1777

MOP-A1.4P.5: A COMPACT PRINTED MONOPOLE ARRAY WITH NEUTRALIZATION LINE FOR  .................... 1779
UWB APPLICATIONS

MOP-A1.4P.6: HIGH EFFICIENCY LOOP SLEEVE MONOPOLE ANTENNA FOR ARRAY BASED UWB  ............. 1781
MICROWAVE IMAGING SYSTEMS
Mohammad Ojaroudi, Özlem Aydin Civi, Middle East Technical University, Turkey

MOP-A1.4P.7: DUAL LINEAR POLARIZED UWB PLANAR MONOPOLE .................................................................... 1783

Research Laboratory, United States

MOP-A1.4P.8: DESIGN AND ANALYSIS OF SUPER-FORMULA-BASED UWB MONOPOLE ANTENNA ............... 1785
Shaimaa Naser, Nihad Dib, Johns Hopkins University Applied Physics Laboratory, Jordan

MOP-A1.4P.9: DESIGN OF A COMPACT ULTRAWIDEBAND MICROSTRIP MONOPOLE ANTENNA ................... 1787

MOP-A1.4P.10: WIDEBAND MONOPOLE ANTENNA FOR RF POWER SCAVENGER ............................................... 1789
Mikko Leino, Henri Partanen, Niko Lindvall, Rasmus Luomaniemi, Toni Kangas, Dimitrios Tzarouchis, Jari Holopainen, Ville 
Viikari, Aalto University, Finland

MOP-A1.5P: OMNIDIRECTIONAL BRODBAND/ULTRA-WIDEBAND ANTENNAS II

MOP-A1.5P.1: COMPACT UWB ANTENNA WITH QUAD-NOTCHED BANDS ............................................................. 1791

MOP-A1.5P.2: BROADBAND OMNI-DIRECTIONAL CIRCULARLY POLARIZED ANTENNA BASED ON  ........... 1793
VERTICALLY AND HORIZONTALLY POLARIZED ELEMENTS

MOP-A1.5P.3: NOVEL MULTIBAND/BROADBAND HORIZONTALLY POLARIZED  ................................................ 1795
OMNIDIRECTIONAL ANTENNAS

MOP-A1.5P.4: BROADBAND HYBRID DIPOLE ANTENNA .............................................................................................. 1797
Changjiang Deng, Yue Li, Zhijun Zhang, Zhenghe Feng, Tsinghua University, China

MOP-A1.5P.5: A NOVEL RECONFIGURABLE BROADBAND ANTENNA FOR COGNITIVE RADIO  ..................... 1799
SYSTEMS



lxxxi

MOP-A1.5P.6: A LOW-PROFILE VERTICAL POLARIZED OMNIDIRECTIONAL RADIATED AND  ...................... 1801
BROADBAND PRINTED ANTENNA

Technology, China

MOP-A1.5P.7: HEXAGONAL SUPER WIDEBAND FRACTAL ANTENNA ........................................................................ N/A

MOP-A1.5P.8: A WIDEBAND CIRCULARLY POLARIZED PRINTED DIPOLE ANTENNA COMPOSED  ............... 1805
OF RIGHT-ANGLED TRAPEZOIDS

MOP-A1.5P.9: ANALYSIS OF E-PATCH ANTENNA PERFORMANCE OVER VARIOUS DIELECTRIC  ................. 1807
MATERIALS AT 2.4 GHZ

MOP-A1.5P.10: DESIGN OF MINIATURIZED FRACTAL QUASI-SELF COMPLIMENTARY ANTENNA  ............... 1809
FOR UWB APPLICATIONS

MOP-A1.6P: SLOT BASED BROADBAND/ULTRA-WIDEBAND ANTENNAS

MOP-A1.6P.1: AN X-BAND CIRCULARLY POLARIZED SUBSTRATE INTEGRATED WAVEGUIDE  .....................1811
SLOT ANTENNA

MOP-A1.6P.2: GAIN ENHANCEMENT OF UWB HORIZONTALLY POLARIZED SLOT ANTENNA ......................... N/A

MOP-A1.6P.3: A PLANAR UWB ANTENNA WITH QUAD NOTCHED BANDS USING RAKE-SHAPED  ................. 1815
RESONATOR AND L-SHAPED SLOTS
Kai Yu, Yingsong Li, Xianping Luo, Xiaomin Liu, Harbin Engineering University, China

MOP-A1.6P.4: A Y- SLOT WIDEBAND CIRCULARLY POLARIZED ANTENNA FOR NON-CONTACT  ................. 1817
HEALTH MONITORING APPLICATIONS

MOP-A1.6P.5: COMPACT SIZE UWB ANTENNA WITH MULTI-BAND NOTCHED CHARACTERISTICS  ........... 1819
FOR WIRELESS APPLICATIONS

MOP-A1.7P: TRAVELLING WAVE ULTRA-WIDEBAND ANTENNAS

MOP-A1.7P.1: WIDEBAND DUAL-MODE MONOSTATIC SIMULTANEOUS TRANSMIT AND RECEIVE  ............ 1821
ANTENNA SYSTEM

MOP-A1.7P.2: A WIDE-BAND SPIRAL BASED AMPLITUDE-ONLY AZIMUTH DIRECTION FINDING  ............... 1823
SYSTEM

MOP-A1.7P.3: CONICAL LOG SPIRAL ANTENNA DEVELOPMENT FOR THE UWBRAD ICE SHEET  ................ 1825
INTERNAL TEMPERATURE SENSING
Domenic Belgiovane, Chi-Chih Chen, Joel Johnson, The Ohio State University, United States



lxxxii

MOP-A1.7P.4: AN E-TEXTILE EDGE-FED SPIRAL ANTENNA FOR FLEXIBLE WEARABLE  ................................ 1827
APPLICATIONS
Meenakshi Kohli, Chris G. Bartone, Ohio University, United States

MOP-A1.7P.5: AN ARCHIMEDEAN SPIRAL ANTENNA LOADED WITH SUPERSTRATE AND BACKED  ............ 1829
BY 3D PRINTED GROUND STRUCTURE FOR DIRECTIONAL PATTERNS
Phu Tran, Satish Sharma, San Diego State University, United States

MOP-A1.7P.6: COMPUTATIONAL STUDY OF FREQUENCY STEERED HELICAL ANTENNAS FOR  ................... 1831
HIGH POWER APPLICATION

MOP-A1.7P.7: LOW PROFILE, MINIMALLY ABSORPTIVE CAVITY BACKED  ......................................................... 1833
NON-COMPLIMENTARY SINUOUS ANTENNA
Timothy Samson, Thomas Cencich, Lockheed Martin Space Systems, United States

MOP-A1.7P.8: DESIGN OF A TAPERED SLOT-LINE ANTENNA FOR WIDEBAND SAR IMAGING ........................ 1835

MOP-A1.8P: DIRECTIONAL ULTRA-WIDEBAND ANTENNAS

MOP-A1.8P.1: FLUSH-MOUNTABLE VIVALDI ARRAY ANTENNA ................................................................................ 1837

MOP-A1.8P.2: MODELING AND DESIGN OF K/KA/V-BAND HIGH POWER FEED FOR THE  ................................ 1839
LUNEBURG LENS

MOP-A1.8P.3: LOW COST ULTRA-WIDEBAND MILLIMETER-WAVE ARRAY .......................................................... 1841

Volakis, The Ohio State University, United States

MOP-A1.8P.4: FISH-EYE SHAPED DIELECTRIC FLAT LENS DESIGN UTILIZING 3-D PRINTING  .................... 1843
TECHNOLOGY

MOP-A1.8P.5: MOLDED INTERCONNECT DEVICE (MID) DESIGN FOR BASE STATION ANTENNA  ................. 1845
ELEMENTS

MOP-A1.8P.6: DISTRIBUTION PROFILES FOR TRANSVERSE PERMITTIVITY GRADIENT  ............................... 1847
SUPERSTRATES IN EXTREMELY WIDEBAND RESONANT CAVITY ANTENNAS

MOP-A1.8P.7: A BROADBAND MAGNETOELECTRIC DIPOLE ANTENNA WITH STABLE WIDE  ....................... 1849
BEAMWIDTH

MOP-A1.9P: ANTENNAS FOR ULTRA-WIDEBAND APPLICATIONS

MOP-A1.9P.1: DISPERSION CODE MODULATION FOR ENHANCED SPECTRAL EFFICIENCY IN  .................... 1851
WIRELESS COMMUNICATIONS



lxxxiii

MOP-A1.9P.2: INITIAL PHANTOM MEASUREMENTS OF THE DOPPLER EFFECT DURING  .............................. 1853
RESPIRATION IN BAN
Ruben-Gregorio Garcia-Serna, Jose-Maria Molina-Garcia-Pardo, Leandro Juan Llacer, Universidad Politécnica de Cartagena, 

MOP-A1.9P.3: WIDEBAND DUAL-POLARIZED BI-STATIC SIMULTANEOUS TRANSMIT AND  ........................... 1855
RECEIVE ANTENNA SYSTEM

MOP-A1.9P.4: DIRECTION FINDING USING AN ANTENNA WITH DIRECTION DEPENDENT  ............................. 1857
IMPULSE RESPONSE

Flight Center, United States

MOP-A1.9P.5: BROADBAND DUAL-POLARIZED OVAL-SHAPED ANTENNA FOR BASE-STATION  .................... 1859
APPLICATIONS

MOP-A1.9P.6: VHF ANTENNA FOR AIRFOIL STRUCTURAL INTEGRATION ............................................................ 1861

MOP-A1.9P.7: DESIGN OF AN ULTRA-WIDEBAND ANTENNA USING FLEXIBLE GRAPHENE-BASED  ............ 1863
CONDUCTOR SHEETS

MOP-A1.9P.8: DESIGN OF A DUAL-BAND PRINTED SLOT ANTENNA WITH UTILIZING A BAND  ..................... 1865
REJECTION ELEMENT FOR THE 5G WIRELESS APPLICATIONS

MOP-A1.9P.9: 3:1-BANDWIDTH MILLIMETER-WAVE PUMA ARRAY ......................................................................... 1867

United States

MOP-A1.9P.10: BROADBAND RECTENNA ARRAY FOR RF ENERGY HARVESTING............................................... 1869

TUP-A1.1P: ANTENNA THEORY I

TUP-A1.1P.1: APPLICATION OF AUTOCORRELATION PRINCIPLES TO DETERMINE RADIATED  .................. 1871
POWER OF A LINE SOURCE RADIATOR WITH A COSINE-ON-A-PEDESTAL DISTRIBUTION

TUP-A1.1P.2: SYNTHESIS OF LOW SIDE LOBE PLANAR ARRAYS .............................................................................. 1873

TUP-A1.1P.3: EFFECT OF SPIRAL FLARE RATE ON CP PERFORMANCE OF A DUAL  .......................................... 1875
CIRCULAR-POLARIZED SPIRAL ANTENNA

TUP-A1.1P.4: NUMERICAL VALIDATION OF ARECIBO-BASED ANALYTICAL HAT ANTENNA THEORY  ........ 1877
USING CANONICAL PEC/PMC STRIP GRIDS 

TUP-A1.1P.5: SUPPRESSION OF SURFACE WAVE IN PRINTED ANTENNAS BY USING A  ..................................... 1879
UNIAXIALLY CONDUCTING COVER LAYER



lxxxiv

TUP-A1.1P.6: ON USING THE ELECTRICAL CHARACTERISTICS OF CARBON MICROFIBERS FOR  .............. 1881
DESIGNING A MONOPOLE ANTENNA

TUP-A1.1P.7: ANALYSIS OF THE POLARIZATION PROPERTIES OF DUAL POLARIZED INVERTED  ............... 1883
VEE DIPOLE ANTENNAS OVER A GROUND PLANE

TUP-A1.1P.8: LOW PROFILE CIRCULARLY-POLARIZED MICROSTRIP CROSSED ANTENNA WITH  .............. 1885
WIDE BEAMWIDTH

TUP-A1.1P.9: NEW FORMULAS FOR NEAR FIELDS ON-AXIS OF CIRCULAR APERTURE WITH  ...................... 1887
TAPERED DISTRIBUTIONS
Vladimir Chtcherbakov, ASMAR, Chile

TUP-A1.2P: ANTENNA THEORY II

TUP-A1.2P.1: PREDICTING THE STARTING DISTANCE OF THE FAR FIELD ........................................................... 1889

TUP-A1.2P.2: DEFINITION OF EFFECTIVE AREA SHAPE AND GUIDE FOR SUPERDIRECTIVE  ....................... 1891
ANTENNA DESIGN USING POYNTING STREAMLINES ANALYSIS

TUP-A1.2P.3: AN OVERVIEW OF DUAL POLARIZED ISOLATED ANTENNAS .......................................................... 1893

TUP-A1.2P.4: PRELIMINARY RESULTS ON CYLINDRICAL ANTENNAS FOR UNDERWATER  ............................ 1895
COMMUNICATION

TUP-A1.2P.5: METHOD TO GENERATE ELECTROMAGNETIC FIELD WITH ORBITAL ANGULAR  ................. 1897
MOMENTUM IN CIRCULAR WAVEGUIDE

TUP-A1.2P.6: A DUAL-MODE ORBITAL ANGULAR MOMENTUM ANTENNA ARRAY ............................................. 1899
Yu Yao, Xianling Liang, Xudong Bai, Zheng Peng, Yang Qian, Junping Geng, Ronghong Jin, Shanghai Jiao Tong University, 
China

TUP-A1.2P.7: TOWARD A TUNABLE MODE-MIXING CAVITY FOR COMPUTATIONAL IMAGING ..................... 1901

TUP-A1.2P.8: A TRUE METASURFACE ANTENNA ............................................................................................................. 1903

TUP-A1.2P.9: A PLATFORM-AWARE APPROACH TO THE DESIGN OF ASYMMETRIC ARRAYS FOR  .............. 1905
UAVS BASED ON GA OPTIMIZATION



lxxxv

TUP-A2.1P: HIGH-IMPEDANCE AND ARTIFCIAL MAGNETIC SURFACES FOR ANTENNA 
APPLICATIONS

TUP-A2.1P.1: A HIGH GAIN EBG BACKED MONOPOLE FOR MBAN OFF-BODY COMMUNICATION ............... 1907

Cyprus

TUP-A2.1P.2: A THIN SWITCHED BEAM PARASITIC ANTENNA ARRAY ON PLANAR EBG FOR 2.4 GHZ  ....... 1909
WIRELESS APPLICATION

TUP-A2.1P.3: DESIGN, SIMULATION AND ANTENNA APPLICATIONS OF SPHERICAL HIGH  .............................1911
IMPEDANCE SURFACES
Mikal Askarian Amiri, Constantine A. Balanis, Craig R. Birtcher, Arizona State University, United States

TUP-A2.1P.4: APPLICATIONS OF CIRCULARLY SYMMETRIC HIGH IMPEDANCE SURFACES FOR  ............... 1913
SPIRAL ANTENNAS
Mikal Askarian Amiri, Constantine A. Balanis, Craig R. Birtcher, Arizona State University, United States

TUP-A2.1P.5: STUDY OF FREQUENCY OFFSET BEHAVIOR FOR ARTIFICIAL MAGNETIC  ................................ 1915
STRUCTURE IN COMPACT MOBILE DEVICE

TUP-A2.1P.7: DIPOLES SUPPORTING MULTIPLE UNIQUE RADIATING MODES ON TOP OF A  ......................... 1917
HIGH IMPEDANCE SURFACE
Mohana Vamshi Komandla, Behrouz Babakhani, Satish Sharma, San Diego State University, United States

TUP-A2.1P.9: A PLANAR LOW-PROFILE TRANSVERSE PERMITTIVITY GRADIENT PHASE  ............................ 1919
CORRECTING STRUCTURE FOR ELECTROMAGNETIC BANDGAP RESONATOR ANTENNAS

TUP-A2.1P.10: PRELIMINARY RESULTS OF AN ARRAY OF RESONANT CAVITY ANTENNAS AT 60  ................. 1921
GHZ

TUP-A1.1P: ADVANCES IN COMPLEX ANTENNA SYSTEMS AND APPLICATIONS

TUP-A1.1P.1: DEDICATED STOCHASTIC FRAMEWORK FOR THE VARIABILITY ANALYSIS OF  ..................... 1923
COMPRESSIBLE TEXTILE ANTENNAS
Marco Rossi, Sam Agneessens, Dries Vande Ginste, Hendrik Rogier, Ghent University, Belgium

TUP-A1.1P.2: WAVE PROPAGATION AND COUPLING OF GRAPHENE-BASED CONDUCTOR  ............................ 1925
TRANSMISSION LINES ON A CONFORMAL SURFACE - AN EXPERIMENTAL STUDY

TUP-A1.1P.3: A NOVEL HALF MAXWELL FISH-EYE LENS FOR WIDE BEAMWIDTH ANTENNAS .................... 1927

TUP-A1.1P.4: DESIGN OF A COMPACT HIGH GAIN END-FIRE DIELECTRIC ROD ANTENNA ............................ 1929

TUP-A1.1P.5: A FLEXIBLE UWB LOW PROFILE ANTENNA FOR WEARABLE APPLICATIONS .......................... 1931



lxxxvi

TUP-A1.1P.6: ACTIVE IMAGING USING A METAMATERIAL-BASED COMPRESSIVE REFLECTOR  ................ 1933
ANTENNA
Ali Molaei, Juan Heredia Juesas, Gregory Allan, Jose Martinez-Lorenzo, Northeastern University, United States

TUP-A1.1P.7: A FLEXIBLE INKJET PRINTED ANTENNA FOR WEARABLE ELECTRONICS  ............................... 1935
APPLICATIONS

TUP-A1.1P.8: SPACE FILLING CURVES FOR ADDITIVE MANUFACTURING OF SPATIALLY GRADED  ........... 1937
DIELECTRIC STRUCTURES

TUP-A1.1P.9: NEW MATERIALS FOR MINIATURIZED MAGNETO-DIELECTRIC ANTENNAS BASED  ............. 1939
ON GDIGXYIG1–X COMPOSITE

TUP-A1.1P.10: UWB ANTENNAS ON CONDUCTIVE TEXTILES .................................................................................... 1941

TUP-A1.1P.11: MECHANICAL AND THERMAL TESTS OF TEXTILE ANTENNAS FOR LOAD BEARING  .......... 1943
APPLICATIONS

TUP-A1.1P.12: A NOVEL DESIGN OF IMPLANTABLE MEDICAL STENT FOR REDUCING THE MRI  ................ 1945
RF-INDUCED HEATING

TUP-A1.1P.14: FLEXIBLE RF-ANTENNAS COATED BY A SUPER HYDROPHOBIC PAINT FOR  .......................... 1947
MINIMAL WATER ABSORPTION

TUP-A2.3P: METAMATERIALS FOR MICROWAVE APPLICATIONS: LENSES, SENSORS AND 
GUIDED-WAVE STRUCTURES

TUP-A2.3P.1: TRANSFORMATION OPTICS-INSPIRED DISPERSION-CORRECTED  ............................................... 1949
GRADIENT-INDEX LENS DESIGN

TUP-A2.3P.2: AN ANALYTICAL DESIGN METHODOLOGY FOR DISPERSION-CORRECTED  ............................. 1951
METAMATERIAL LENSES

TUP-A2.3P.3: TRIMMED DOE LENS AND GAIN ENHANCEMENT ................................................................................ 1953

TUP-A2.3P.4: ULTRASENSITIVE MICROWAVE NEAR-FIELD BASED SENSORS FOR CRACK  ............................ 1955
DETECTION IN METALLIC MATERIALS

TUP-A2.3P.5: OPTIMIZING SWEEPING FREQUENCIES OF MICROWAVE SENSORS USING  .............................. 1957
INTELLIGENT FEATURE SELECTION



lxxxvii

TUP-A2.3P.7: UHF LUMPED ELEMENT MODEL OF A FULLY-INKJET-PRINTED  .................................................... 1959
SINGLE-WALL-CARBON-NANOTUBE-BASED INTER-DIGITATED ELECTRODES BREATH 
SENSOR

TUP-A2.3P.8: EFFECT OF GEOMETRY MODULATION ON THE FULL DISPERSION DIAGRAM OF A  .............. 1961
2D PERIODIC STRUCTURE BUILT IN STRIPLINE TECHNOLOGY

TUP-A2.3P.9: REFLECTION PHASE AND SURFACE WAVE PROPAGATION CHARACTERISTICS OF A ............ 1963
SYMMETRICAL PERFORATED HIGH IMPEDANCE SURFACE

States

TUP-A2.3P.10: NONRECIPROCAL GUIDED WAVE PROPAGATION CHARACTERISTICS OF A THICK ............. 1965
METAL STRIP PERIODICALLY LOADED FERRITE SLAB WAVEGUIDE
Kazuo Nishimura, Ryukoku University, Japan

TUP-A2.3P.11: EMPLOYING SELF-COLLIMATION PHENOMENA IN PHOTONIC CRYSTALS FOR  .................. 1967
THE INVISIBILITY CLOAK DEVELOPMENT
Navid Pourramzan Gandji, Elena Semouchkina, Michigan Technological University, United States

TUP-A2.3P.12: APPLICATION OF THE QCTO TECHNIQUE TO DESIGN FLAT FRESNEL GRIN  .......................... 1969
LENSES

TUP-A2.3P.13: BAND-PASS UNIT CELL FOR EXTENDED LOW-PROFILE LENS OVER  ......................................... 1971
RADIALLY-CORRUGATED CIRCULAR HORN

de València, Spain

TUP-A2.3P.14: PERFORMANCE METRICS ENHANCEMENT OF PATCH ANTENNAS WITH  ................................ 1973
META-MATERIAL LENS INCORPORATION

TUP-A2.4P: TOPICS IN COUPLING AND INTERFERENCE

TUP-A2.4P.1: FORCED RESPONSE OF AN ARBITRARY NUMBER OF ELECTROMAGNETIC  ............................. 1975
COUPLED RESONATORS

TUP-A2.4P.2: EFFICIENT MODELING OF A SMALL CIRCULAR LOOP COUPLING TO  ........................................ 1977
MULTI-CONDUCTOR TRANSMISSION LINES ABOVE A PEC GROUND

TUP-A2.4P.3: EFFICIENT MODELING OF THE COUPLING FROM A SMALL CIRCULAR LOOP TO A  .............. 1979
MULTI-CONDUCTOR TRANSMISSION LINE ABOVE A LOSSY GROUND

TUP-A2.4P.4: WORST-CASE DISTURBANCES ON A SHIELDED ELECTRONIC SYSTEM WITH AN  ................... 1981
ANTENNA BY AN EXTERNAL EMI
Xuelian Li, Zhengwei Du, Tsinghua University, China



lxxxviii

TUP-A2.2P: EFFECTIVE MEDIUM APPROACHES: THEORY AND EXPERIMENT

TUP-A2.2P.1: CEM-BASED EXTRACTION METHOD FOR MEASURING COMPLEX PERMITTIVITY ................ 1983

TUP-A2.2P.2: EFFECTIVE PROPERTIES OF CYLINDERS IN A SQUARE LATTICE ................................................. 1985
Brandon Good, Navy, United States

TUP-A2.2P.3: EFFECTIVE MEDIA THEORY OF DRY POWDER DOT PRINTING ...................................................... 1987

TUP-A2.2P.4: A STEPWISE TRANSMISSION/REFLECTION MULTILINE-BASED ALGORITHM FOR  ................ 1989
BROADBAND PERMITTIVITY MEASUREMENTS OF DIELECTRIC MATERIALS

TUP-A2.2P.5: DISPERSION RELATION ANALYSIS OF EPSILON(OMEGA) DATA FOR H2O .................................. 1991

TUP-A2.2P.6: IS IT POSSIBLE TO RETRIEVE THE COMPLEX PERMITTIVITIES USING DOUBLE  ................... 1993
BOUNCE?

TUP-A2.2P.7: ACCURATE SPECIMEN PLACEMENT FOR DIELECTRIC MEASUREMENTS IN A TM0N0  ......... 1995
CYLINDRICAL CAVITY

WEP-A4.4P: NOVEL SENSORS AND SENSING METHODS

WEP-A4.4P.1: AECVT SENSORS WITH RECONFIGURABLE CAPABILITIES FOR INDUSTRIAL  ........................ 1997
IMAGING APPLICATIONS

WEP-A4.4P.2: INCIDENT PRESSURE MEASUREMENT IN AIR BLAST USING WIRELESS SENSORS .................. N/A

Antoine Osmont, CEA, France

WEP-A4.4P.3: A WIRELESS MONITORING SYSTEM FOR PHYTOSANITARY TREATMENT IN  .......................... 2001
SMART FARMING APPLICATIONS

WEP-A4.4P.4: THROUGH-THE-WALL INDOOR TRACKING AND NAVIGATION USING  ........................................ N/A
DEEP-SUB-WAVELENGTH MAGNETOQUASISTATICS

WEP-A4.4P.5: MULTI-TARGETS LOCALIZATION METHOD WITH NONLINEAR INVERSION OF  ......................N/A
THE MAGNETIC MOMENT
Zheng Peng, Ronghong Jin, Yu Yao, Yang Qian, Luyang Duan, Xianling Liang, Junping Geng, Shanghai Jiao Tong University, 
China

WEP-A3.3P: PARALLEL AND SPECIAL-PROCESSOR BASED NUMERICAL METHODS

WEP-A3.3P.1: SCALABILITY ANALYSIS OF PARALLEL WIDEBAND ACE-FMM ..................................................... 2007
Stephen Hughey, Shanker Balasubramaniam, Hasan Aktulga, Michigan State University, United States



lxxxix

WEP-A3.3P.2: FAR-FIELD LIGHT SCATTERING FROM SUB-WAVELENGTH WAFER PATTERNS  ..................... 2009
USING A PARALLEL FETI-DP ALGORITHM

WEP-A3.3P.3: A HIGH PERFORMANCE MPI IMPLEMENTATION OF NUMERICAL MODELING OF  .................2011
ELECTROMAGNETIC SCATTERING FROM FOREST ENVIRONMENT

WEP-A3.3P.4: APPLICATION OF THE CUDA® TOOLKIT MULTI-GPU LIBRARIES TO AN  .................................. 2013
OUT-OF-CORE MOM SOLVER

WEP-A3.3P.5: PARALLEL HIERARCHICAL E-H TIME-DOMAIN FINITE-ELEMENT METHOD FOR  ................ 2015
MAXWELL’S EQUATIONS

WEP-A3.1P: FINITE DIFFERENCE METHODS

WEP-A3.1P.1: FDTD DISCRETIZATION OF MAXWELL’S EQUATIONS ON A  ........................................................... 2017
FACE-CENTERED-CUBIC GRID

WEP-A3.1P.2: 3D ADI-FDTD MODELING OF PLATFORM REDUCTION WITH THIN FILM  .................................. 2019
FERROMAGNETIC MATERIAL

WEP-A3.1P.3: AN FDTD-BASED ADJOINT SENSITIVITY APPROACH ......................................................................... 2021

WEP-A3.1P.4: FDTD MODELING CHALLENGES OF CYLINDRICAL STRUCTURES ............................................... 2023

WEP-A3.1P.5: HUYGENS SUBGRIDDING COMBINED WITH THE 2D FULLY COLLOCATED  ............................. 2025
IMPLICIT FDTD METHOD
Arne Van Londersele, Daniel De Zutter, Dries Vande Ginste, Ghent University, Belgium

WEP-A3.1P.6: COMPLEX-ENVELOPE LOD-FDTD METHOD FOR IONOSPHERIC PROPAGATION .................... 2027
Ding Yu Heh, Eng Leong Tan, Nanyang Technological University, Singapore

WEP-A3.1P.7: HIE-SUBGRIDDING FOR TM SCATTERING PROBLEMS ..................................................................... 2029
Arne Van Londersele, Daniel De Zutter, Dries Vande Ginste, Ghent University, Belgium

WEP-A3.1P.8: A NEW FDTD SUBGRIDDING BOUNDARY CONDITION FOR FDTD SUBCELL  ............................. 2031
LOSSY THIN-LAYER MODELING

Jesus Alvarez, Airbus DS, Spain

WEP-A3.1P.9: A NEW UNCONDITIONALLY STABLE FDTD METHOD FOR TIME-REVERSED WAVE  ............... 2033
SIMULATION

WEP-A3.1P.11: AN EFFICIENT FINITE-DIFFERENCE FREQUENCY-DOMAIN SCHEME FOR  ............................ 2035
LOW-FREQUENCY QUASI-TEM APPLICATIONS
Patrick Donohoe, Mississippi State University, United States



xc

WEP-A4.3P: ADVANCED REMOTE SENSING AND RADAR TECHNIQUES AND 
APPLICATIONS

WEP-A4.3P.1: HIGH-RESOLUTION, DOWNWARD-LOOKING RADAR IMAGING USING A SMALL  .................. 2037
CONSUMER DRONE

WEP-A4.3P.2: ANGLE RESOLUTION USING INTERFEROMETRIC SPATIAL FREQUENCY ................................. 2039
MODULATION

Laboratory, United States

WEP-A4.3P.3: AXIAL MODE-MATCHING TECHNIQUE FOR ANALYSIS OF DIRECTIONAL  ................................ 2041
WELL-LOGGING SENSOR TOOLS

State University, United States

WEP-A4.3P.4: RE-DIRECTED REFLECTION-BASED SYNTHETIC APERTURE RADAR IMAGING  ..................... N/A
USING CONTROLLABLE GRANULAR MEDIA IN SPACE

WEP-A4.3P.5: LOCALIZATION IN PLANETARY SUB-SURFACES USING DEEP-SUB-WAVELENGTH  ...............
MAGNETOQUASISTATICS

WEP-A4.3P.6: SNOW PRECIPITATION MEASUREMENT AND ANALYSIS DURING MASCRAD WINTER  ......... 2047
OBSERVATIONS
Branislav Notaros, V. N. Bringi, Cameron Kleinkort, Gwo-Jong Huang, Merhala Thurai, Patrick Kennedy, Sanja Manic, 

WEP-A4.3P.7: LOG PERIODIC FOLDED SLOT ARRAY ANTENNA FOR AN AUTONOMOUS CRYOBOT  ........... 2049
SYNTHETIC APERTURE RADAR FOR SUBSURFACE EXPLORATION OF EUROPA

WEP-A4.3P.8: REMOTE SENSING USING COHERENT MULTIPATH INTERFERENCE OF  ................................... 2051
WIDEBAND PLANCK RADIATION

WEP-A4.3P.9: BEAM-DOPPLER IMAGE FEATURE RECOGNITION (BDIFR) METHOD FOR RADAR  ............... 2053
CLUTTER MANAGEMENT AND TARGET DETECTION

WEP-A4.3P.10: ADAPTIVE INTERFERENCE AND CLUTTER REJECTION PROCESSING FOR  ........................... 2055
BISTATIC MIMO RADAR

WEP-A4.1P: PROPAGATION IN VARIOUS ENVIRONMENTS

WEP-A4.1P.1: IEEE 802.15.4 PERFORMANCE EVALUATION FOR THE UNDERGROUND MINE  ......................... 2057
RADIO-CHANNEL
Mohamed Said Mezghanni, Nahi Kandil, Nadir Hakem, Université du Québec en Abitibi-Témiscamingue, Canada

WEP-A4.1P.2: EXPERIMENTAL ASSESSMENT OF PROPAGATION MODELS OVER SEA FOR UHF  .................. 2059
AND X BANDS

N/A



xci

WEP-A4.1P.3: MODELING VEGETATION ATTENUATION PATTERNS: A COMPARISON BETWEEN  ................ 2061
POLYNOMIAL REGRESSIONS AND ARTIFICIAL NEURAL NETWORKS

Spain

WEP-A4.1P.4: ANALYSIS OF RADAR SEA CLUTTER DATA ACQUIRED DURING THE MARLENE  .................... 2063
MEASUREMENT CAMPAIGN

WEP-A4.1P.5: A NOVEL HARMONIC DECOMPOSITION TECHNIQUE BASED ON A WINDOWING  .................. 2065
SCHEME FOR SIMULATING RAYLEIGH FADING CHANNELS

WEP-A4.1P.6: FADING MODEL FOR WIRELESS 5G MMW TRANSMISSION ............................................................. 2067
Tommy Lam, SUNY Binghamton, United States

WEP-A4.1P.7: PATH LOSS EXPONENT ESTIMATION USING CONNECTIVITY INFORMATION IN  ................... 2069
WIRELESS SENSOR NETWORK

Québec en Abitibi-Témiscamingue, Canada

WEP-A4.1P.8: UWB LOWER ATMOSPHERIC PROPAGATION (LATPROP) MEASUREMENT SYSTEM .............. 2071
Luyao Xu, Caglar Yardim, The Ohio State University, United States

WEP-A4.1P.9: NUMERICAL PREDICTION OF TROPOSPHERIC SCINTILLATION .................................................. 2073
Swagato Mukherjee, Caglar Yardim, The Ohio State University, United States

WEP-UA.2P: ANTENNA FEED TECHNIQUES

WEP-UA.2P.5: A COMPACT SINGLE CONDUCTOR TRANSMISSION LINE LAUNCHER FOR  ............................. 2075
TELEMETRY IN BOREHOLE DRILLING PROCESS

WEP-UA.2P.6: MODELING OF PARTIALLY INSERTED CONNECTOR FAULTS ........................................................ 2077
Cagatay Tokgoz, Sameh Dardona, Nicholas C. Soldner, United Technologies Research Center, United States

WEP-A3.2P: TECHNIQUES FOR TRANSIENT SIMULATIONS

WEP-A3.2P.1: A DGTD ALGORITHM WITH DYNAMIC H-ADAPTATION AND LOCAL TIME-STEPPING  ......... 2079
FOR SOLVING MAXWELL’S EQUATIONS

WEP-A3.2P.2: A GPU ACCELERATED DYNAMIC P-ADAPTATION FOR SIMULATION OF EM-PLASMA  .......... 2081
INTERACTION

WEP-A3.2P.3: TRANSIENT ANALYSIS OF SCATTERING FROM FERROMAGNETIC OBJECTS USING  ............ 2083
LANDAU-LIFSHITZ-GILBERT AND VOLUME INTEGRAL EQUATIONS



xcii

WEP-A3.2P.4: CONTINUITY-PRESERVING PURELY HYPERBOLIC MAXWELL EQUATIONS IN  ...................... 2085
INHOMOGENEOUS MEDIA

WEP-A3.2P.5: FULL-WAVE FETD-BASED PIC ALGORITHM WITH LOCAL EXPLICIT UPDATE ......................... 2087

WEP-A3.2P.6: TRANSIENT SCATTERING FROM TWO CAVITIES EMBEDDED IN A GROUND PLANE ............. 2089

WEP-A3.2P.7: PROPAGATING-PATH IDENTIFICATION BY COMBINING FDTD METHOD AND  ........................ 2091
COMPRESSIVE SENSING

WEP-A3.2P.8: AN MOT-TDIE SOLVER FOR ANALYZING TRANSIENT FIELDS ON  ................................................ 2093
GRAPHENE-BASED DEVICES

Saudi Arabia

WEP-A4.2P: SCATTERING IN COMPLEX MEDIA

WEP-A4.2P.1: EFFICIENT SOLUTION OF VOLUME INTEGRAL EQUATIONS FOR  ............................................... 2095
ELECTROMAGNETIC SCATTERING BY BI-ISOTROPIC OBJECTS

WEP-A4.2P.2: MODELING OF MULTILAYERED ANISOTROPIC MEDIA USING EFFECTIVE  ............................. 2097
MEDIUM THEORY

WEP-A4.2P.3: STOCHASTIC GALERKIN METHODS FOR TRANSIENT MAXWELL’S EQUATIONS  .................. 2099
WITH RANDOM GEOMETRIES

WEP-A4.2P.4: DIAGRAMMATIC EXPLANATION OF THE REVERSE DOPPLER EFFECT IN  ............................... 2101
SPACE-TIME MODULATED PHOTONIC CRYSTALS

WEP-A4.2P.5: HUYGENS PRINCIPLE FOR PREDICTION OF REFRACTION FROM  .............................................. 2103
ELECTRICALLY-THIN INHOMOGENEOUS MEDIA

WEP-A4.2P.6: A GAUSSIAN BEAM APPROACH FOR EMBEDDING ANTENNAS INTO VECTOR  ......................... 2105
PARABOLIC EQUATION BASED PROPAGATION MODELS

WEP-A4.2P.7: APPLICATION OF 3D MOM/CBFM TECHNIQUE TO THE PROBLEM OF  ....................................... 2107
ELECTROMAGNETIC SCATTERING BY COMPLEX-SHAPED PRECIPITATION PARTICLES

Florida, United States

WEP-A4.2P.8: ON THE VALIDITY OF AN ANALYTICAL SOLUTION FOR CHARACTERIZING  ........................... 2109
BACKSCATTERING FROM TREE TRUNKS FOR FOPEN SENSING AT P-BAND
DaHan Liao, U.S. Army Research Laboratory, United States



xciii

WEP-A4.2P.9: EFFICIENT COMPUTATION OF THE EM FIELD DUE TO A BIPOLE IN  ...........................................2111
HYDROCARBON EXPLORATION
Junwen Dai, Qing Huo Liu, Duke University, United States

WEP-A4.2P.10: RESEARCH ON SHIP WAKE DETECTION WITH ELECTROMAGNETIC  .......................................2113
CHARACTERISTIC

Engineering University, China

THP-A5.1P: ULTRA WIDEBAND SYSTEMS

THP-A5.1P.1: REALIZATION OF ULTRA-WIDEBAND BISTATIC SIMULTANEOUS TRANSMIT AND  ..................2115
RECEIVE ANTENNA SYSTEM

THP-A5.1P.2: CASCADED NETWORK ANALYSIS OF A WIDEBAND RF SELF-INTERFERENCE  ..........................2117
CANCELLATION (RF-SIC) FILTER FOR STAR SYSTEMS

THP-A5.1P.3: CONNECTOR FAULT INTERROGATION USING UWB SOURCES ........................................................2119
Cagatay Tokgoz, Sameh Dardona, United Technologies Research Center, United States

THP-A5.1P.4: A POLARIMETRIC, LOW RINGING UWB ANTENNA FOR GROUND PENETRATING  .................. 2121
RADAR OPERATION

THP-A5.1P.5: RECONFIGURABLE UWB FILTENNAS WITH DUAL BANDNOTCH FOR UNWANTED  ................ 2123
BANDS USING GRAPHENE BASED SWITCHES

THP-A5.1P.6: A NEW BROADBAND FREQUENCY-INVARIANT BEAMFORMER BASED ON BESSEL  ................. N/A
FUNCTION
Yang Qian, Junping Geng, Zheng Peng, Yu Yao, Xianling Liang, Ronghong Jin, Shanghai Jiao Tong University, China

THP-A5.1P.7: PERFORMANCE OF COOPERATIVE COMMUNICATIONS IN WIRELESS UWB BODY  ............... 2127
NETWORKS
Billel Amouri, Khalida Ghanem, Mohamed Kaddeche, CDTA, Algeria

THP-A5.1P.8: UWB ANTENNA WITH SUPER BANDWIDTH ............................................................................................ 2129

THP-A5.1P.9: A DUAL BAND NOTCH PLANAR SWB ANTENNA WITH TWO VERTICAL SLEEVES ON  ............. 2131
SLOTTED GROUND PLANE

THP-A5.1P.10: MONOPOLE ANTENNA WITH BAND REJECTION CHARACTERISTICS ........................................ 2133

THP-A1.1P: ADAPTIVE, ACTIVE AND SMART ANTENNAS I

THP-A1.1P.1: ARRAY EXCITATION TRACKING VIA NLMS ALGORITHM ................................................................. 2135

THP-A1.1P.2: A NEW TECHNIQUE FOR UCA-BASED DOA ESTIMATION OF COHERENT SIGNALS .................. N/A



xciv

THP-A1.1P.3: UNMANNED VEHICLE AUTOPILOT ENABLED SMART PHASED ARRAY ANTENNA ................... 2139

Dumiak, American University, United States

THP-A1.1P.4: DUAL NULL STEERING AND LIMITED BEAM PEAK STEERING USING A TRIPLE  ..................... 2141
MODE MICROSTRIP PATCH ANTENNA
Behrouz Babakhani, Satish Sharma, San Diego State University, United States

THP-A1.1P.5: SYNTHESIS OF PATTERNS FOR MONOPULSE ANTENNAS WITH STEERING  .............................. 2143
INVARIANT CONSTANT BEAMWIDTH BY GENETIC ALGORITHM

THP-A1.2P: ADAPTIVE, ACTIVE AND SMART ANTENNAS II

THP-A1.2P.1: MEASUREMENT OF EFFICIENCY DEGRADATION DUE TO EXTERNAL DETUNING  ................. 2145
OF A TUNABLE PATCH ANTENNA

THP-A1.2P.2: SYNCHRONOUSLY TUNED PATCH FOR TRANSMITTING FSK .......................................................... 2147

THP-A1.2P.3: A PATTERN RECONFIGURABLE PRINTED PATCH ANTENNA ............................................................ 2149

THP-A1.2P.4: AN ACTIVE AND PASSIVE ANTENNA PATTERN COMPARISON ......................................................... 2151

THP-A1.2P.5: DUAL POLARIZED PATCH ANTENNA WITH HIGH INTER-PORT ISOLATION FOR  .................... 2153
1GHZ IN-BAND FULL DUPLEX APPLICATIONS

THP-A1.2P.6: RECTENNA WITH NON-LINEAR ADAPTIVE LOAD CAPABLE OF OPERATING OVER A  ........... 2155
BROAD RANGE OF INPUT POWER LEVELS

THP-A1.2P.7: LUNEBURG LENS CREATED FROM DISTRIBUTED WATER CYLINDERS ....................................... 2157
Brandon Good, David Roper, Navy, United States

THP-A1.2P.8: DUAL-CHANNEL RADIATION USING A SINGLE DOUBLE-ASYMMETRIC PERIODIC ................ 2159
LEAKY-WAVE ANTENNA

Montréal, Canada

THP-A1.2P.9: HIGH SECTORIZATION SWITCHED BEAMS FOR WLAN APPLICATIONS ...................................... 2161

THP-A5.2P: NOVEL ANTENNAS FOR MOBILE DEVICES

THP-A5.2P.1: AN EFFICIENT GPS/WLAN ANTENNA FOR TABLET WITH FULL METAL HOUSING ................... 2163



xcv

THP-A5.2P.2: A COMPACT TRI – BAND ANTENNA AT GPS AND WLAN A/B/G FREQUENCIES FOR  .................. 2165
TABLET WITH FULL METAL HOUSING

THP-A5.2P.3: A COMPACT SIZE DUAL BAND WIFI ANTENNA USING EXISTING COMPONENTS IN  ............... 2167
SMARTPHONE

THP-A5.2P.4: A CLOSED LOOP WAN ANTENNA TO REDUCE HEAD AND HAND EFFECTS FOR  ....................... 2169
MOBILE PHONE APPLICATIONS

THP-A5.2P.5: A PRINTED INVERTED-F ANTENNA FOR CIRCULAR POLARIZATION  .......................................... 2171

THP-A5.2P.6: CLOSELY COUPLED BOOSTER RADIATORS TO IMPROVE OTA PERFORMANCE OF  .............. 2173
4G MOBILE HANDSETS

THP-A5.2P.7: A COMPACT TUNABLE CAPACITIVE COUPLING ELEMENT ANTENNA FOR LTE  ...................... 2175
MOBILE APPLICATION

THP-A5.2P.8: GPS, BLUETOOTH AND WI-FI TRI-BAND ANTENNA ON METAL FRAME OF  ................................ 2177
SMARTWATCH

THP-A5.2P.9: A MULTIBAND AND RECONFIGURABLE PIFA FOR MOBILE DEVICES ........................................... 2179

States

THP-A1.3P: MUTUAL COUPLING IN ANTENNA ARRAYS

THP-A1.3P.1: LOW-LATENCY 2D NON-LINE-OF-SIGHT POSITIONING USING SINGLE-ANCHOR  .................... N/A
MAGNETOQUASISTATIC SYSTEMS

THP-A1.3P.2: FREE SPACE MUTUAL COUPLING REDUCTION BETWEEN TWO SIW ANTENNAS AT  ............. 2183
MILLIMETER-WAVE FREQUENCY

Canada

THP-A1.3P.3: DIVERSITY PERFORMANCE OF MULTI-BEAM MULTI-USER MIMO PHASED ARRAYS ............. N/A
Senglee Foo, Huawei Technologies Canada, Canada

THP-A1.3P.4: DESIGN OF A HIGHLY ISOLATED TWO-ELEMENT THREE-FREQUENCY PATCH  ...................... 2187
ANTENNA ARRAY

THP-A1.3P.5: EFFECT OF MUTUAL COUPLING ON DIRECTION-OF-ARRIVAL ESTIMATION USING  ............. 2189
SPARSE DIPOLE ARRAYS

THP-A1.3P.6: EVALUATION OF ANTENNA COUPLING BASED ON MEASUREMENTS AND  ................................ 2191
NUMERICAL SIMULATIONS



xcvi

THP-A1.3P.7: EFFECT OF MUTUAL COUPLING ON KA-BAND CIRCULARLY POLARIZED BEAM  .................. 2193
SCANNING ANTENNA ARRAY

THP-A1.3P.8: THE APPLICATION OF METAL-WIRE RESONATORS IN SUB-WAVELENGTH  .............................. 2195
DUAL-FREQUENCY ARRAY

 ......................... 2197
CALCULATION FOR MIMO ANTENNAS 

Arabia

THP-A1.3P.10: DUAL-BAND DECOUPLING METHOD FOR TWO MIMO ANTENNA USING  ................................. 2199
TRIFURCATION ELEMENTS

Chiba University, Japan

THP-A1.3P.11: ISOLATION OF MILLIMETER WAVE ANTENNAS OVER CYLINDRICAL AND  ............................. 2201
RECTANGULAR GROUND PLANES




