1/3

2014 IEEE Antennas and
Propagation Society International
Symposium

Memphis, Tennessee, USA
6-11 July 2014

Pages 1-746

O IE E E IEEE Catalog Number: CFP14APS-POD
’ ISBN: 978-1-4799-3541-3



TABLE OF CONTENTS

101: COMPUTATIONAL MODELING OF STOCHASTIC UNCERTAINTY IN
ELECTROMAGNETIC COMPONENTS AND SYSTEMS: METHODS AND APPLICATIONS

101.1: A TUTORIAL ON STOCHASTIC FDTD 1
Steve Smith, Cynthia Furse, University of Utah, United States

101.2: ANALYSIS OF ELECTROMAGNETIC FIELD VARIABILITY IN MAGNETIZED IONOSPHERE ........cccceeveueee 3
PLASMA USING THE STOCHASTIC FDTD METHOD
Bach Nguyen, Cynthia Furse, Jamesina Simpson, University of Utah, United States

101.3: APPLICATIONS OF STOCHASTIC FDTD ANALYSIS IN MICROWAVE BREAST IMAGING.......ccccceueee [URSI]
Sathya Ganta, Timothy Colgan, Susan C. Hagness, University of Wisconsin-Madison, United States

101.4: SENSITIVITY OF TMS-INDUCED ELECTRIC FIELDS TO THE UNCERTAINTY IN COIL 5
PLACEMENT AND BRAIN ANATOMY

Luis J. Gomez, Abdulkadir C. Yiicel, Luis Hernandez-Garcia, Stephan F. Taylor, Eric Michielssen, University of Michigan,
United States

101.5: SENSITIVITY EVALUATION OF MICROWAVE IMAGING SYSTEMS EMPLOYING 7
SCATTERING-PARAMETER MEASUREMENTS
Kaveh Moussakhani, Justin McCombe, Natalia K. Nikolova, McMaster University, Canada

101.6: A COMPARATIVE STUDY OF FDTD-BASED UNCERTAINTY QUANTIFICATION METHODS............. [URSI]
Luyu Wang, Costas D. Sarris, University of Toronto, Canada

101.7: A STOCHASTIC FRAMEWORK TO MODEL BENDING OF TEXTILE ANTENNAS 9
Freek Boeykens, Marco Rossi, Luigi Vallozzi, Dries Vande Ginste, Hendrik Rogier, Ghent University, Belgium

101.8: STATISTICAL MODELING OF RF/MICROWAVE FET DEVICES [URSI]
Qijun Zhang, Carleton University, Canada; Lei Zhang, Freescale Semiconductor, United States; Peter Aaen, University of
Surrey, United Kingdom

101.9: ADAPTIVE POLYNOMIAL CHAOS BASED UNCERTAINTY QUANTIFICATION WITH THE .............. [URSI]
FINITE-DIFFERENCE TIME-DOMAIN METHOD
Luyu Wang, Costas D. Sarris, University of Toronto, Canada

102: ADDITIVE MANUFACTURING IN ANTENNA TECHNOLOGIES

102.1: FABRICATION OF INHOMOGENEOUS MAGNETO-DIELECTRIC SUBSTRATES BY ......ccccevceeeecucnunnes [URSI]
FUNCTIONAL ADDITIVE MANUFACTURING

Mark Mirotznik, University of Delaware, United States, Brandon Good, Naval Surface Warfare Center, United States; Stoyan
Stoyanov, Spectrum Magnetics, LLC, United States; David Roper, University of Delaware, United States

102.2: FABRICATION OF FLAT LUNEBURG LENS USING FUNCTIONAL ADDITIVE [URSI]
MANUFACTURING

David Roper, University of Delaware, United States; Brandon Good, Naval Surface Warfare Center, United States; Shridhar
Yarlagadda, Mark Mirotznik, University of Delaware, United States

102.3: ADDITIVE MANUFACTURING OF GRADED INDEX FLAT LENSES VIA MULTI-MATERIAL ............. [URSI]
MICRO-DISPENSING

Zachary Larimore, Peter Pa, Michael Keefe, Mark Mirotznik, University of Delaware, United States, Larry Holmes, U.S. Army
Research Laboratory, United States



102.4: 3D MICROWAVE EATON LENS FABRICATED BY POLYMER JETTING RAPID PROTOTYPING....... [URSI]
Guohong Du, Chengdu University of Information and Technology, China; Min Liang, Raffael Austrebert Sabory Garcia,
University of Arizona, United States; Changjun Liu, Chengdu University of Information and Technology, China; Hao Xin,
University of Arizona, United States

102.6: FABRICATION OF MICROWAVE PATCH ANTENNA USING ADDITIVE MANUFACTURING ............ [URSI]
TECHNIQUE

Min Liang, University of Arizona, United States; Corey Shemelya, Eric MacDonald, Ryan Wicker, The University of Texas at El
Paso, United States; Hao Xin, University of Arizona, United States

102.7: A 3-D PRINTED MINIATURIZED LOG-PERIODIC DIPOLE ANTENNA 11
Ibrahim Nassar, University of South Florida, United States; Harvey Tsang, The University of Texas El Paso, United States;
Thomas Weller, University of South Florida, United States

102.8: GRADED SURFACE WAVE ABSORBERS FABRICATED USING RESISTIVE SCREEN PRINTING....... [URSI]
Peter Pa, Matthew Mills, Zachary Larimore, Shridhar Yarlagadda, Mark Mirotznik, University of Delaware, United States

102.9: X-BAND PERFORMANCE OF THREE-DIMENSIONAL, SELECTIVELY LASER SINTERED ... 13
WAVEGUIDES
Marvin Benge, Robert Huck, Hjalti Sigmarsson, The University of Oklahoma, United States

102.10: DIRECT-WRITE PRINTING OF AN RF-MEMS CANTILEVER 15
Abu Md. Numan-Al-Mobin, Ravi Shankar, William M. Cross, Jon Kellar, Keith W. Whites, Dimitris E. Anagnostou, South Dakota
School of Mines and Technology, United States

103: NOVEL METAMATERIAL SURFACES AND RELATED PHYSICAL PHENOMENA

103.1: TENSOR HUYGENS SURFACES 17
Michael Selvanayagam, George V. Eleftheriades, University of Toronto, Canada

103.2: ANALYSIS AND SYNTHESIS OF BIANISOTROPIC METASURFACES 19
Carl Pfeiffer, Anthony Grbic, University of Michigan, United States

103.3: A WIDE-ANGLE IMPEDANCE MATCHING METASURFACE 21
Trevor Cameron, Sean Hum, George V. Eleftheriades, University of Toronto, Canada

103.4: EXTREME MAGNETO-OPTICS WITH GRAPHENE METASURFACES 23
Yakir Hadad, Ben Z. Steinberg, Tel Aviv University, Israel; Arthur Davoyan, Nader Engheta, The University of Pennsylvania,
United States

103.5: GRAPHENE METASURFACES ENGINEERED WITH ORGANIC MOLECULES 25
Jierong Cheng, Hossein Mosallaei, Northeastern University, United States

103.6: ‘COMPUTING METASURFACES’ TO PERFORM MATHEMATICAL OPERATIONS 27
Francesco Monticone, The University of Texas at Austin, United States; Vincenzo Galdi, University of Sannio, Italy; Nader
Engheta, The University of Pennsylvania, United States; Andrea Alu, The University of Texas at Austin, United States

103.7: METASURFACE-ENABLED ELECTROMAGNETIC CLOAKING AND ILLUSION COATINGS ..ueeeeeeerrrnneeee 29
BEYOND THE QUASI-STATIC LIMIT
Zhi Hao Jiang, Douglas H. Werner, The Pennsylvania State University, United States

103.8: MUSHROOM-TYPE STRUCTURES WITH THE WIRES CONNECTED THROUGH DIODES: ...........cccceucuue. 31
ELECTRONICALLY TUNABLE PROPERTIES
Chandra S. R. Kaipa, Alexander B. Yakovlev, The University of Mississippi, United States

103.9: RECONFIGURABLE BROADBAND INFRARED CIRCULARLY POLARIZING ANISOTROPIC ........cceceeueeene 33
IMPEDANCE SURFACES SYNTHESISED VIA BEZIER SURFACES
Peter Sieber, Douglas H. Werner, Pennsylvania State University, United States



103.10: SYNTHESIS OF BROADBAND 3D AMC GROUND PLANES USING GENETIC PROGRAMMING................ 35
Jennifer Rayno, Nuri Celik, Magdy F. Iskander, University of Hawaii, United States

104: ANTENNA ANALYSIS, DESIGN, AND OPTIMIZATION

104.1: DESIGN OF A SEGMENTED HALF-LOOP ANTENNA 37
Payam Nayeri, Colorado School of Mines, United States; Darko Kajfez, The University of Mississippi, United States; Atef
Elsherbeni, Colorado School of Mines, United States

104.2: GAIN AND BANDWIDTH ENHANCEMENT OF FERRITE-LOADED CIRCULAR 39
CROSS-SECTION CBS ANTENNA
Mikal Amiri, Constantine A. Balanis, Craig R. Birtcher, Arizona State University, United States

104.3: TRANSIENT ANALYSIS OF ELECTRICALLY SMALL ANTENNAS 41
Mohsen Salehi, Majid Manteghi, Virginia Polytechnic Institute and State University, United States

104.4: A NOVEL COMPACT CIRCULARLY POLARIZED HORN ANTENNA 43
Yangzhen Huang, Junping Geng, Ronghong Jin, Xianling Liang, Xudong Bai, Xiaowei Zhu, Changhong Zhang, Shanghai Jiao
Tong University, China

104.5: ON OPTIMIZATION OF THE GROUND CONDUCTOR OF HELICAL ANTENNAS 45
Mohamed Morsy, Prince Mohammad Bin Fahd University, Saudi Arabia; Frances Harackiewicz, Southern Illinois University
Carbondale, Saudi Arabia

104.6: THREE-PARAMETER ELLIPTICAL APERTURE DISTRIBUTIONS FOR DIFFERENCE 47
PATTERNS BY PARTICLE SWARM OPTIMIZATION
Arthur Densmore, Yahya Rahmat-Samii, University of California, Los Angeles, United States

104.7: STUDY OF THE TOTAL Q OF ANTENNAS IN TERMS OF MODAL QN PROVIDED BY 49
CHARACTERISTIC MODES THEORY
Ezdeen Elghannai, Roberto Rojas, The Ohio State University, United States

104.8: THE SOURCE DEFINITION OF THE QUALITY FACTOR QZ 51
Miloslav Capek, Lukas Jelinek, Pavel Hazdra, Jan Eichler, Czech Technical University in Prague, Czech Republic

104.9: LOWER BOUNDS OF THE QUALITY FACTOR QZ 53
Lukas Jelinek, Miloslav Capek, Pavel Hazdra, Jan Eichler, Czech Technical University in Prague, Czech Republic

104.10: ON THE RELATIONSHIP BETWEEN THE PHYSICAL APERTURE AND THE SCATTERED ......cccceveeene 55
POWER FROM A RECEIVING ANTENNA
Eran Socher, Hamid Shannan, Raphael Kastner, Tel Aviv University, Israel

105: ANTENNA DESIGN AND OPTIMIZATION

105.1: DESIGNING PLANAR MIMO ANTENNAS USING A NOVEL CANONICAL DUAL PORT ANTENNA............. 57
Saber Soltani, Ross D. Murch, The Hong Kong University of Science and Technology, Hong Kong SAR of China

105.2: TRANSFORMATION-OPTICS ANTENNA LENS DESIGN USING COMPLEX COORDINATE ........cccceceseeueenees 59
TRANSFORMATION

Bing Qian Lu, Zhi Hao Jiang, Douglas H. Werner, The Pennsylvania State University, United States

105.3: IMPROVING PERFORMANCES OF COMPRESSIVE SENSING IN THE SYNTHESIS OF 61
MAXIMALLY-SPARSE ARRAYS
Andrea Francesco Morabito, Antonia Rita Lagana, Tommaso Isernia, University of Reggio Calabria, Italy

105.4: REDUCED-PERMITTIVITY MEANDERED SINGLE-BEAM FULL-SPACE SCANNING 63
PHASE-REVERSAL LEAKY-WAVE ANTENNA

Shulabh Gupta, Li Jun Jiang, The University of Hong Kong, Hong Kong SAR of China; Christophe Caloz, Ecole Polytechnique
de Montreal, Canada




105.5: OPTIMAL CONFIGURATION OF DISTRIBUTED MIMO ANTENNAS IN UNDERGROUND .........ccccecereeueenee. 65
TUNNELS
Rukhsana Ruby, Saad Mahboob, David Michelson, The University of British Columbia, Canada

105.6: 3-D DIRECTION FINDING USING A SINGLE ANTENNA 67
Sangjo Choi, Kamal Sarabandi, University of Michigan, United States

105.7: A COMPACT DIRECTLY-EXCITED TRANSMITTER FOR WIDEBAND DATA TRANSMISSION................... 69
Mohsen Salehi, Majid Manteghi, Virginia Polytechnic Institute and State University, United States

105.8: INVESTIGATIONS ON BEAMFORMING APPLICATIONS OF COMPACT MONOPOLE ARRAYS............... 71
Kun Wang, Technische Universitdt Miinchen, Germany,; Sheng Sun, The University of Hong Kong, Hong Kong SAR of China;
Thomas Eibert, Technische Universitdit Miinchen, Germany

105.9: AN ARRAY OF PRINTED DIPOLES AT 60 GHZ 73
Mohammad Zomorrodi, Nemai. Chandra Karmakar, Monash University, Australia

105.10: THE RADIATION CHARACTERISTICS AND CURRENT DISTRIBUTION OF A FULL 75
WAVELENGTH DIPOLE

Hiroyuki Hosono, Kuniaki Shibata, Kenji Saegusa, Tadashi Takano, Nihon University, Japan

106: NANO-ENABLED ANTENNAS AND EM DEVICES

106.1: ANALYSIS AND DESIGN OF HIGH ELECTRON MOBILITY TRANSISTORS FOR THZ SIGNAL ................. 77
GENERATION
Shubhendu Bhardwaj, Niru K. Nahar, John L. Volakis, The Ohio State University ElectroScience Laboratory, United States

106.2: ON THE SWITCHING MATERIAL PROPERTIES OF COATED PLASMONIC NANOPARTICLES. ......ccccceeeee 79
Anastasios Panaretos, Douglas H. Werner, The Pennsylvania State University, United States

106.3: DEMONSTRATION OF BROADBAND AND WIDE-ANGLE OPTICAL METASURFACE-BASED .......ccccceveeee. 81
WAVEPLATES

Zhi Hao Jiang, Lan Lin, Ding Ma, Douglas H. Werner, Zhiwen Liu, Theresa Mayer, The Pennsylvania State University, United
States

106.4: ANALYSIS OF 2-D PERIODIC LEAKY-WAVE NANO-ANTENNAS IN THE NIR 83
Maria Lorente-Crespo, Carolina Mateo-Segura, Heriot-Watt University, United Kingdom

106.5: PLASMONIC NANO-ANTENNA APPLICATION TO CHEMICAL GAS SENSOR 85
Bhaven Mehta, Mona E Zaghloul, The George Washington University, United States

106.6: DESIGN AND MODELING OF LIQUID METAL BASED DEVICES WITH TUNABLE THZ ............ccccceeceucene. 87
TRANSMISSION
Rongguo Zhou, Bayaner Arigong, Yuankun Lin, Jiangtao Cheng, Hualiang Zhang, University of North Texas, United States

106.7: GENERALIZED OPTICAL SPATIAL FILTER DESIGN WITH UNEQUAL INVERTER 89
IMPEDANCES
Chiya Saeidi, Daniel van der Weide, University of Wisconsin-Madison, United States

106.8: NANOPARTICLE ARRAY FOR VISUAL DIELECTRIC CHARACTERIZATION OF POWDER...........cccccceu... 91
Chiya Saeidi, Daniel van der Weide, University of Wisconsin-Madison, United States

106.9: ACTIVE TOROID NANO ANTENNA EXCITED BY AN ELECTRIC HERTZIAN DIPOLE 93
Sami Ur Rehman, Junping Geng, Ronghong Jin, Xianling Liang, Shanghai Jiao Tong University, China; Richard W. Ziolkowski,
University of Arizona, United States

106.10: VERIFICATION OF CONCEPTS OF D-DOT WIRE AND D-DOT LOOP IN RF REGIME 95
Boris Okorn, Rudjer Boskovic Institute, Croatia; Silvio Hrabar, University of Zagreb, Croatia; Jordi Sancho-Parramon, Rudjer
Boskovic Institute, Croatia




107: MM-WAVE ANTENNAS AND SYSTEMS

107.1: EVALUATION OF A 60 GHZ COMPACT-RANGE GIGABIT WIRELESS ACCESS SYSTEM USING ............. 97
A LARGE ARRAY ANTENNA
Miao Zhang, Koji Toyosaki, Jiro Hirokawa, Makoto Ando, Tokyo Institute of Technology, Japan

107.2: 60 GHZ ANTENNAS ON SILICON WITH EMBEDDED CAVITY-BACKED STRUCTURE 99
Hong Phuong Phan, Ho Chi Minh City University of Technology, Viet Nam; Gustavo Rehder, University of Sdo Paulo, Brazil;
Tan-Phu Vuong, INP Grenoble, France; Constantine A. Balanis, Arizona State University, United States

107.3: A V-BAND WIDEBAND PRINTED QUASI-PARABOLIC SECTOR-REFLECTOR ANTENNA WITH ............ 101
ENDFIRE RADIATION
S. Ali Hosseini, Franco De Flaviis, University of California, Irvine, United States

107.4: A CPW-FED SINGLE-LAYER PRINTED QUASI-YAGI ANTENNA FOR 60 GHZ WIRELESS .....ccccceceeuteeesenes 103
COMMUNICATION SYSTEMS
S. Ali Hosseini, Franco De Flaviis, University of California, Irvine, United States

107.5: MM-WAVE MOTION TRACKING SYSTEM USING BEAMFORMING ANTENNAS 105
Anna Papié Toda, Franco De Flaviis, University of California, Irvine, United States

107.6: A Q-BAND FABRY-PEROT ANTENNA FOR ACCESS AND BACKHAUL COMMUNICATION .....ccccceeeveeneee 107
NETWORKS.
Cedric Martel, Thomas Crepin, Benjamin Gabard, Fabrice Boust, The French Aerospace Lab - ONERA, France

107.7: COMPARIZON OF 3D PRINTED PLASTIC AND MICROMACHINED TEFLON LENSES FOR ........cccceeveeuee 109
WIGIG MODULES

Aimeric Bisognin, Diane Titz, Cyril Luxey, Gilles Jacquemod, EpOC, University Nice Sophia Antipolis, France; Romain Pilard,
Frédéric Gianesello, Daniel Gloria, STMicroelectronics, France; Fabien Ferrero, CREMANT-LEAT, France; Delphine Lugara,
CREMANT-Orange Labs, France; Jorge R. Costa, Instituto Universitario de Lisboa, Portugal; Carlos A. Fernandes, Instituto de
Telecomunicagoes, Portugal

107.8: ON HIGHER-ORDER-SECTORIZATION CELLULAR ARRAYS 111
Senglee Foo, Huawei Technologies Canada Co. Ltd, Canada

107.9: SUM AND DIFFERENCE PATTERN SYNTHESIS WITH ANTENNA CORRECTION 113
Jiazhou Liu, Zhigin Zhao, Kai Yang, University of Electronic and Science Technology of China, China; Qing Huo Liu, Duke
University, United States

108: TECHNIQUES IN ELECTROMAGNETIC THEORY

108.1: ANGULAR SPECTRAL DYADIC GREEN’S FUNCTION 115
Jie Xu, Loyola Marymount University, United States

108.2: CRITERION TO CHOOSE FAR-FIELD APPROXIMATION FOR SOMMERFELD INTEGRAL .................... 117
FOR IMPEDANCE HALF-PLANE
Hyunsoo Lee, Ki-Hwan Jung, I1-Suek Koh, Inha University, Republic of Korea

108.3: GENERALIZED GROUP VELOCITY DESCRIPTION OF DISPERSIVE ATTENUATIVE PULSE ........cccceuu.. 119
PROPAGATION
Kurt Oughstun, University of Vermont, United States

108.4: ELECTROMAGNETIC PROPAGATING SURFACE WAVES ALONG A DIELECTRIC-COATED .........c..... 121
METAL PIPE
Vahraz Jamnejad, Jet Propulsion Laboratory, United States

108.5: A NEW IN-LINE FIBER POLARIZER BASED ON THE HYBRID PLASMONIC WAVEGUIDE ..................... 123
STRUCTURE
Payman Rasekh, Asad Amirhosseini, Reza Safian, Isfahan University of Technology, Iran



108.6: GUIDED AND LEAKY MODES OF CIRCULAR DIELECTRIC WAVEGUIDE SOLVED WITH ......cccccceeeveenee 125
MULTIPLE SPECIAL FUNCTIONS
Siming Yang, Jiming Song, lowa State University, United States

108.7: ANALYSIS OF SUBSTRATE INTEGRATED WAVEGUIDES BY ASYMPTOTIC STRIPS 127
BOUNDARY CONDITIONS
Nan-Keng Yeh, Malcolm Ng Mou Kehn, National Chiao-Tung University, Taiwan

108.8: A MODIFIED EQUIVALENCE PRINCIPLE FOR OPEN SURFACES 129
Manouchehr Takrimi, Levent Gurel, Bilkent University Computational Electromagnetics Research Center (BiLCEM), Turkey

108.9: ANALYTICAL APPROACH FOR STUDYING A TIME-DOMAIN CAVITY PROBLEM 131
Fatih Erden, Turkish Naval Academy, Turkey; Oleg A. Tretyakov, Gebze Institute of Technology, Turkey

108.10: ACCURATE MODELLING OF TIME DOMAIN PHENOMENA IN DYNAMIC DIELECTRIC ..........cccceueueee. 133
RESONATORS AND WAVEGUIDES
Nataliya Sakhnenko, Kharkiv National University of Radio Electronics, Institute of Radio Physics and Electronics NASU, Ukraine

109: ADVANCES IN ANTENNA ARRAYS

109.1: LOW-COST PLANAR PHASED ARRAY WITH WIDE SCAN AND MULTIOCTAVE BANDWIDTH........ [URSI]
Johnson Wang, Wang Electro-Opto Corporation, United States

109.2: A CONTINUOUSLY BEAM-STEERABLE PATCH ARRAY USING VARIABLE REACTIVE ........eeeeee. [URSI]
REFLECTION LOAD

Bingzhang Tsai, Shih-Yuan Chen, National Taiwan University, Taiwan

109.3: 2D TRAVELING WAVE ARRAY EMPLOYING A TRAPEZOIDAL DIELECTRIC WEDGE FOR ............ [URSI]
BEAM STEERING

Nicholas Host, Chi-Chih Chen, John L. Volakis, The Ohio State University, United States; Felix Miranda, NASA, United States

109.4: DESIGN OF AN ALL-METAL REFLECTARRAY ANTENNA FOR KU-BAND DTV APPLICATIONS .....[URSI]
Hsi-Tseng Chou, Ming-Hsi Wu, Yuan Ze University, Taiwan

109.5: FORMATION AND STEERING OF SUB-WAVELENGTH MAGNETIC-FIELD BEAMS USING .............. [URSI]
NEAR-FIELD ANTENNA ARRAYS
Alon Ludwig, Costas D. Sarris, George V. Eleftheriades, University of Toronto, Canada

109.6: COMPLEX POWER CALCULATIONS WITH RESPECT TO CHARACTERISTIC MODES OF ............... [URSI]
PLANAR ANTENNA ARRAYS
Aaron King, Jennifer Bernhard, University of Illinois at Urbana-Champaign, United States

109.7: A Y-BAND MICROMACHINED SLOT-COUPLED CAVITY-BACKED PATCH ANTENNA ARRAY........ [URSI]
Armin Jam, Jack East, Kamal Sarabandi, Radiation Laboratory, United States

109.8: FULLY CRYOGENIC PHASED ARRAY CAMERA PROTOTYPE [URSI]
German Cortes-Medellin, Amit Viswash, Stephen Parsley, Donald B. Campbell, Cornell University, United States; Phil Perilat,
NAIC, Puerto Rico; Richard Black, Jay Brady, Karl Warnick, Brian Jeffs, Brigham Young University, United States

109.9: A FOUR-ELEMENT ANTENNA ARRAY FOR MIMO-LTE SYSTEMS [URSI]
Eduardo Rodriguez, Roberto Bustamante, Universidad de los Andes, Colombia; Ezdeen Elghannai, Roberto Rojas, The Ohio
State University, United States

109.10: INVESTIGATION OF SUM-DIFFERENCE BEAM GENERATION OF A VOLUMETRIC .........ccceceveeueeee [URSI]
SPHERICAL RANDOM ARRAY
Kris Buchanan, Jeffrey Jensen, Gregory Huff, Texas A&M University, United States

109.11: RESEARCH INTO NOVEL ANTENNA TECHNOLOGIES AT US ARMY CERDEC WITH ......c.ccccevenenee [URSI]
APPLICATION TO DIRECTIONAL NETWORKING
Mahbub Hoque, US Army RDECOM CERDEC, United States



110: PROPAGATION AND REMOTE SENSING IN COMPLEX AND RANDOM MEDIA

110.1: REDUCTION OF SURFACE SCATTERING CLUTTER ON IMAGING OF OBJECTS NEAR .......cccceceuuee [URSI]
ROUGH SURFACES BY USING MEMORY EFFECTS
Akira Ishimaru, Ce Zhang, Yasuo Kuga, University of Washington, United States

110.2: A NEW APPROACH TO SOLVING SECOND KIND INTEGRAL EQUATIONS [URSI]
Gary Brown, Virginia Polytechnic Institute and State University, United States

110.3: DENSE RANDOM MEDIA MODEL APPLIED TO ACTIVE AND PASSIVE MICROWAVE REMOTE ....[URSI]
SENSING OF TERRESTRIAL SNOW
Wenmo Chang, Shurun Tan, Leung Tsang, University of Washington, United States

110.4: IMPROVED IMAGING APPROACH EXPLOITING EARLY DIFFRACTIVELY SCATTERED ................ [URSI]
COMPONENT OF SHORT HIGH FREQUENCY PULSES PROPAGATING THROUGH DILUTE

RANDOM MEDIA WITH LARGE SCATTERERS

Elizabeth Bleszynski, Marek Bleszynski, Thomas Jaroszewicz, Monopole Research, United States

110.5: CHARACTERIZATION OF WAVE PROPAGATION THROUGH RAIN AT SUB-TERAHERT?Z .............. [URSI]
FREQUENCIES
Adib Nashashibi, Kamal Sarabandi, University of Michigan, United States

110.6: IMPACT OF SHEAR FLOW TURBULENCE ON EM SIGNALS [URSI]
Saba Mudaliar, Air Force Research Laboratory, United States

110.7: INDOOR WAVE PROPAGATION MODEL FOR BUILDINGS WITH METALLIC FRAMES AT .............. [URSI]
LOW VHF
Morteza Sheikhsofla, Kamal Sarabandi, University of Michigan, United States

110.8: EIGENPROBLEM FOR AN OCEAN ACOUSTIC WAVEGUIDE WITH RANDOM DEPTH .......cccceeeeeeueeeee [URSI]
DEPENDENT SOUND SPEED

C.P. Vendhan, A. Datta Chowdhury, Indian Institute of Technology Madras, India; Saba Mudaliar, Air Force Research
Laboratory, United States; S.K. Bhattacharyya, Indian Institute of Technology Madras, India

110.9: ELECTROMAGNETIC WAVES SCATTERING BY DIELECTRIC ELLIPSOIDS APPLYING ........cccuueue. [URSI]
INTEGRAL EQUATION APPROACH
Felix O. Ngobigha, David H.O. Bebbington, University of Essex, United Kingdom

111: MICROWAYVE IMAGING TECHNIQUES

111.1: SCATTERING AND IMAGING OF NONLINEARLY LOADED ANTENNA STRUCTURES IN ...eeeeecrsnneee 135
HALF-SPACE ENVIRONMENTS
DaHan Liao, U.S. Army Research Laboratory, United States

111.2: COMBINING A FREQUENCY-SCANNED ANTENNA AND A SHORT-PULSE RADAR FOR 2-D .........c.c..... 137
IMAGING
Shang-Te Yang, Hao Ling, The University of Texas at Austin, United States

111.3: A GENERALIZED APPROACH FOR THROUGH-THE-WALL RADAR IMAGING WITH 139
COMPRESSIVE SENSING
Wenji Zhang, Duke University, United States; Ahmad Hoorfar, Villanova University, United States

111.4: JOINT DOA-RANGE-DOPPLER TRACKING OF MOVING TARGETS BASED ON 141
COMPRESSIVE SENSING
Vinh Dang, Ozlem Kilic, The Catholic University of America, United States

111.5: IMAGING CAPABILITY OF A ROTMAN LENS ANTENNA 143
Jaeheung Kim, Yonsei University, Republic of Korea




111.6: STANDOFF DETECTION OF SECURITY THREATS USING PASSIVE REFLECTING 145
SURFACES AND COMPRESSIVE SENSING TECHNIQUES
Yolanda Rodriguez Vaqueiro, José Angel Martinez-Lorenzo, Northeastern University, United States

111.7: TRANSMIT/RECEIVE BEAMFORMING FOR BISTATIC MULTIPLE-INPUT 147
MULTIPLE-OUTPUT (MIMO) RADAR
Zhe Geng, Hai Deng, Florida International University, United States

111.8: SNR ASSESSMENT OF MICROWAVE IMAGING SYSTEMS 149
Justin McCombe, Natalia K. Nikolova, McMaster University, Canada

111.9: ALGEBRAIC ACCELERATION AND REGULARIZATION OF THE SOURCE RECONSTRUCTION .......... 151
METHOD WITH THE RECOMPRESSED ADAPTIVE CROSS APPROXIMATION
Mahdi Kazempour, Levent Gurel, Bilkent University Computational Electromagnetics Research Center (BiLCEM), Turkey

111.10: SHAPE RECONSTRUCTION OF THREE-DIMENSIONAL CONDUCTING OBJECTS VIA .....eeeecrvrnnee 153
NEAR-FIELD MEASUREMENTS
Aslan Etminan, Levent Gurel, Bilkent University Computational Electromagnetics Research Center (BiLCEM), Turkey

111.11: AN IMPROVED OPTIMIZATION METHOD OF MEASUREMENT MATRIX FOR 155
COMPRESSED SENSING
Caiyun Wang, Jing Xu, Nanjing University of Aeronautics and Astronautics, China

112: COMMUNICATION SYSTEMS AND SENSOR NETWORKS

112.2: THE IMPACT OF ARRAY MUTUAL COUPLING ON PROPAGATION-BASED KEY [URSI]
ESTABLISHMENT
Attiya Mahmood, Michael Jensen, Brigham Young University, United States

112.3: REALIZATION OF A NOVEL ON-SITE CODING DIGITAL BEAMFORMER USING FPGAS .....eeeeeeeee [URSI]
Satheesh Bojja Venkatakrishnan, Abe Akhiyat, Elias A. Alwan, Waleed Khalil, John L. Volakis, The Ohio State University, United
States

112.4: SMALL ISOTROPIC ANTENNA WITH DIRECTIVITY OF 4.8 DBI AS A REFERENCE CASE FOR ....... [URSI]
USE IN RANDOM-LOS WITH MIMO TECHNOLOGY
Per-Simon Kildal, Chalmers University of Technology, Sweden

112.5: A PROPOSED REVISION TO INDUSTRY CANADA’S STANDARD RADIO SYSTEM PLAN 301.7 .......... [URSI]
Sina Mashayekhi, David Michelson, University of British Columbia, Canada; Eugene Crozier, Powertech Labs, Canada

112.6: HIGH ISOLATION MIMO ANTENNA FOR HIGH SPEED COMMUNICATION [URSI]
Santosh Seran, Tutku Karacolak, Washington State University, United States

112.7: VIRTUAL FIELD TEST FOR COGNITIVE-DYNAMIC SPECTRUM ACCESS RADIOS AND ....ccccceeuesnnees [URSI]
SPECTRUM USAGE INVENTORY
Trang Mai, Juan Colon, Joseph Molnar, Naval Research Laboratory, United States

112.8: NEAR FIELD COUPLING MITIGATION FOR MULTIPLE ANTENNA COMMUNICATION ....ccceeceeeeeene [URSI]
SYSTEMS USING FEED-FORWARD COUPLING BETWEEN ADJACENT ELEMENTS
Mohammad Amjadi, Kamal Sarabandi, University of Michigan, United States

112.9: CHANNEL CHARACTERIZATION IN INDOOR WIRELESS SENSOR NETWORK [URSI]
DEPLOYMENT IN COMMERCIAL ENVIRONMENT

Eduardo Salinero, Leire Azpilicueta, Erik Aguirre, Peio Lopez-Iturri, Jose Javier Astrain, Jesus Villadangos, Francisco Falcone,
Universidad Piiblica de Navarra, Spain

112.10: QOS OPTIMIZATION FOR MULTIMEDIA TRANSMISSION OVER COGNITIVE RADIO ......cccceeveeueees [URSI]
NETWORKS USING MULTICARRIER MODULATION
Naziha Ali Saoucha, Khalida Ghanem, CDTA, Algeria; Badr Benmammar, University of Tlemcen, Algeria



113: MEDICAL APPLICATIONS OF ANTENNAS

113.1: WIRELESS MEDICAL TELEMETRY: CURRENT STATUS AND FUTURE DIRECTIONS ......ccccceeveeucnnees [URSI]
Erdem Topsakal, Mississippi State University, United States

113.2: A COMPACT ULTRA-MINIATURE COAXIAL FED ANTENNA FOR WMTS BIOTELEMETRY ............ [URSI]
APPLICATIONS

Johnny Ung, Tutku Karacolak, Washington State University Vancouver, United States

113.3: CONFORMAL ANTENNA APPLICATOR FOR MILD HYPERTHERMIA OF THE BREAST .........ccccuuuu.. [URSI]
Mustafa Asili, Zach Hood, Robert Hulsey, Mississippi State University, United States;, Pu Chen, Harvard Medical School, United
States; Utkan Demirci, Massachusetts Institute of Technology, United States; Erdem Topsakal, Mississippi State University,
United States

113.4: MINIMALLY-INVASIVE BODY-FLUIDS ANALYZER FOR CONTINUOUS GLUCOSE .......cccceeeeueeuerunns [URSI]
MONITORING

Moahamed Ali Basha, Reham Zaghloul, Mohamed Alkordi, Zewail City of Science and Technology, Egypt

113.5: SHADOWING EFFECT OF UPPER LIMBS IN BODY-CENTRIC COMMUNICATION AT W .....cccceeevueeee [URSI]
BAND

Alessio Brizzi, Khaleda Ali, Alice Pellegrini, Yang Hao, Queen Mary, University of London, United Kingdom

113.6: ANTENNA ARRAY APPLICATOR FOR MICROWAVE ABLATION THERAPY [URSI]
Robert Hulsey, Mustafa Asili, Erdem Topsakal, Mississippi State University, United States

113.7: EFFECT OF MEMBRANE CAPACITANCE ON THE INDUCED ELECTRIC FIELD FOR THE ............... [URSI]
MAGNETIC PERIPHERAL NERVE STIMULATION

Anil RamRakhyani, Zachary Kagan, Faisal Khan, David Warren, Richard Normann, Gianluca Lazzi, University of Utah, United
States

113.9: DETECTION OF HUMAN EYE BLINKING USING DOPPLER RADAR [URSI]
Youngwook Kim, California State University, Fresno, United States

114: FINITE-DIFFERENCE METHODS

114.1: NOVEL DEVELOPMENT OF CONFORMAL FDTD METHOD FOR LARGE-SCALE 157
ELECTROMAGNETIC SIMULATIONS
Jian Wei You, Tie Jun Cui, Southeast University, China

114.2: AN EFFICIENT TOTAL-FIELD/SCATTERED-FIELD TECHNIQUE FOR THE FUNDAMENTAL ................ 159
ADI-FDTD METHOD
Theng Huat Gan, Eng Leong Tan, Nanyang Technological University, Singapore

114.3: AN EFFECTIVE FDTD SCHEME FOR THE PROPAGATION OF VLF-LF RADIOWAVES IN THE ........ [URSI]
EARTH-IONOSPHERE WAVEGUIDE
Jean-Pierre Bérenger, University of Manchester, United Kingdom

114.4: STABILITY AND DISPERSION ANALYSIS OF FDTD TECHNIQUE IN SINUSOIDALLY 161
STRATIFIED MEDIA
Fatemeh Mohamadi Monavar, Pedram Mousavi, University of Alberta, Canada

114.5: FDTD SIMULATION OF AN EXTREMELY THIN DISPERSIVE MATERIAL SHEET [URSI]
Yaxin Yu, Ching Eng Png, Dongying Li, A*STAR Institute of High Performance Computing, Singapore

114.6: ESTIMATIONS ON AIRCRAFT INTERFERENCE PATH LOSS DUE TO PERSONAL ELECTRIC ......... [URSI]
DEVICE USING A LARGE-SCALED PARALLEL FDTD ANALYSIS

Takashi Hikage, Masami Shirafune, Toshio Nojima, Hokkaido University, Japan; Shunichi Futatsumori, Akiko Kohmura, Naruto
Yonemoto, Electronic Navigation Research Institute, Japan



114.7: FINITE-DIFFERENCE TIME-DOMAIN/LANDAU-LIFSHITZ-GILBERT ALGORITHM FOR ........c..cc..c.. [URSI]
MODELING FERRITES WITH HYSTERESIS
Andrew Greenwood, David French, Brad Hoff, Susan Heidger, Air Force Research Laboratory, United States

114.8: A FINITE-DIFFERENCE FREQUENCY-DOMAIN SCHEME FOR SIMULATION OF CURRENT ........... [URSI]
DISTRIBUTIONS ON THREE-PHASE BUS BAR STRUCTURES
Patrick Donohoe, Mississippi State University, United States

114.9: STABILITY PRESERVING MODEL ORDER REDUCTION OF FDTD WITH STABILITY 163
ENFORCEMENT BEYOND THE CFL LIMIT
Xihao Li, Costas D. Sarris, Piero Triverio, University of Toronto, Canada

114.10: DIAGONAL-PRESERVING EXPLICIT AND UNCONDITIONALLY STABLE FDTD METHOD .......cccceveeue 165
FOR ANALYZING GENERAL LOSSY ELECTROMAGNETIC PROBLEMS
Md Gaffar, Dan Jiao, Purdue University, United States

115: TOMOGRAPHY AND IMAGING

115.1: ELECTROMAGNETIC INVERSE SCATTERING BASED OBJECT IMAGING AND [URSI]
CHARACTERIZATION

Shahed Shahir, Aidin Taeb, Gholamreza Z. Rafi, Jeff Orchard, Safieddin Safavi-Naeini, University of Waterloo, Canada

115.3: A RECURSIVE APPROACH TO IMPROVE THE IMAGE QUALITY IN WELL-LOGGING .......cccceerveneees [URSI]
ENVIRONMENTS

Yu-Hsin Kuo, Jean-Fu Kiang, National Taiwan University, Taiwan

115.4: A COMPARATIVE STUDY OF WALL PARAMETER ESTIMATION TECHNIQUES FOR .......ccecerraneene [URSI]
THROUGH-THE-WALL RADAR APPLICATIONS
Christopher Thajudeen, Ahmad Hoorfar, Villanova University, United States

115.5: EXPERIMENTAL STUDIES OF “HARD WALL RADAR IMAGING” OF OBJECTS SHIELDED ............. [URSI]
FROM LINE-OF-SIGHT
Ce Zhang, Akira Ishimaru, Yasuo Kuga, University of Washington, United States

115.6: ANISOTROPIC MODEL FOR RF TOMOGRAPHY [URSI]
Tadahiro Negishi, Vittorio Picco, University of Illinois at Chicago, United States, Lorenzo Lo Monte, University of Dayton
Research Institute, United States; Danilo Erricolo, University of Illinois at Chicago, United States

115.7: ANOVEL MICROWAVE TOMOGRAPHY SYSTEM FOR BREAST IMAGING BASED ON THE ............ [URSI]
MODULATED SCATTERING TECHNIQUE

Majid OstadRahimi, Kyle Nemez, Amer Zakaria, Joe LoVetri, Lotfollah Shafai, Stephen Pistorius, University of Manitoba,
Canada

115.8: RF TOMOGRAPHY UNDER THE QUADRATIC APPROXIMATION [URSI]
Vittorio Picco, University of Illlinois at Chicago, United States, Gianluca Gennarelli, National Research Council of Italy, Italy,
Tadahiro Negishi, Danilo Erricolo, University of Illinois at Chicago, United States; Francesco Soldovieri, National Research
Council of Italy, Italy

115.9: AN ANTENNA ELEMENT WITH IMPROVED NEAR-FIELD FOCUSING FOR [URSI]
MULTIPLE-FREQUENCY MICROWAVE TOMOGRAPHY APPLICATIONS
Nozhan Bayat, Puyan Mojabi, University of Manitoba, Canada

115.10: MICROWAVE AND ULTRASOUND IMAGING FOR BIOMEDICAL TISSUE IDENTIFICATION ......... [URSI]
Pedram Mojabi, Joe LoVetri, University of Manitoba, Canada

115.11: DETECTION OF A TARGET SHALLOWLY BURIED IN A SAND BOX FROM [URSI]
MONOCHROMATIC FIELDS WITHIN A MULTISTATIC CONFIGURATION
Christelle Eyraud, Hervé Tortel, Amélie Litman, Aix-Marseille Université, France




116: ANTENNA METROLOGY

116.1: COMPARISON OF PHOTOCONDUCTIVE ANTENNA PERFORMANCE ON LT-GAAS AND .....ccceveerunueeae 167
SI-GAAS SUBSTRATES

Mingguang Tuo, Jitao Zhang, Min Liang, Wei-Ren Ng, University of Arizona, United States; Michael Gehm, Duke University,
United States; Hao Xin, University of Arizona, United States

116.2: COMPENSATION OF CABLE RADIATION IN MEASUREMENT OF HF PATTERNS 169
Michael Daly, John D. Rockway, John Meloling, SPAWAR SSC Pacific, United States

116.3: MEASUREMENT TECHNIQUE FOR GAIN AND DISTANCE AND NUMERICAL SIMULATION ......cccceeeueee 171
WITH A DIPOLE ANTENNA

Takuichi Hirano, Jiro Hirokawa, Makoto Ando, Tokyo Institute of Technology, Japan

117: COMPLEX AND ARTIFICIAL ELECTROMAGNETIC ANALYSIS AND DESIGN - IN
HONOR OF PROFESSOR MARIO SOROLLA

117.1: UNIDIMENSIONAL ARTIFICIAL DIELECTRIC AND METAMATERIAL STRUCTURES IN PLANAR [URSI]
CIRCUIT TECHNOLOGY
Francisco Falcone, Txema Lopetegi, Miguel Angel Gomez-Laso, Universidad Publica de Navarra, Spain

117.2: COMMON-MODE SUPPRESSED DIFFERENTIAL TRANSMISSION LINES BASED ON 173
PERIODIC STRUCTURES
Paris Vélez, Ignacio De la Fuente, Jordi Bonache, Ferran Martin, Universitat Autonoma de Barcelona, Spain

117.3: FROM THE EXTRAORDINARY TRANSMISSION TO THE ZONED FISHNET METAMATERIAL ........ [URSI]
LENS

Mario Sorolla, Miguel Beruete, Universidad Piiblica de Navarra, Spain; Miguel Navarro-Cia, Imperial College London, United
Kingdom; Francisco Falcone, Victor Torres, Victor Pacheco-Peria, Bakhtiyar Orazbayev, Pablo Rodriguez-Ulibarri, Universidad
Piblica de Navarra, Spain

117.4: RADIATION PATTERNING ENABLED BY I-NEAR-ZERO RECONFIGURABLE METAMATERIAL ......... 175
LENSES
Jason Soric, Andrea Alii, The University of Texas at Austin, United States

117.5: OPTICAL INSTABILITIES AND SPONTANEOUS LIGHT EMISSION BY POLARIZABLE ............c.cuc.... [URSI]
MOVING MATTER
Mario Silveirinha, University of Coimbra - Instituto de Telecomunicagoes, Portugal

117.6: EXTRAORDINARY-TRANSMISSION-INSPIRED BULL’S EYE ANTENNA FOR AUTOMOTIVE .......... [URSI]
RADAR

Unai Beaskoetxea, Universidad Piiblica de Navarra, Spain; Miguel Navarro-Cia, Imperial College London, United Kingdom,
Francisco Falcone, Universidad Publica de Navarra, Spain; Tahsin Akalin, Institute of Electronics, Microelectronics and
Nanotechnology (IEMN), France; Miguel Beruete, Mario Sorolla, Universidad Piiblica de Navarra, Spain

118: ELECTROMAGNETIC PROPERTIES OF STRUCTURED SURFACES

118.1: QUASI-CONFORMAL TRANSFORMATION OPTICS TECHNIQUES FOR GRADIENT INDEX ................... 177
DEVICES ON GRAPHENE
Kenneth Morgan, Douglas H. Werner, Pennsylvania State University, United States

118.2: PHASE VARIATION OF MULTILAYER CVD GRAPHENE 179
Bian Wu, Xidian University, China; Yang Hao, Queen Mary, University of London, United Kingdom

118.3: CHARACTERISTICS OF FAVEOLATE STRUCTURAL MICROWAVE-ABSORBING FOR RADAR ........... 181
ABSORPTION MATERIAL
Yan Wang, Xumin Ding, Qun Wu, Harbin Institute of Technology, China



118.4: STEPPED-WAVEGUIDE TECHNIQUE FOR THE EXTRACTION OF THE 183
ELECTROMAGNETIC PARAMETERS OF CONDUCTOR-BACKED ABSORBERS
Jonathan Frasch, Edward Rothwell, Benjamin Crowgey, Michigan State University, United States

118.5: A DUAL BAND MULTIPLE NARROW SLITS BASED METAMATERIAL ABSORBER OVER A ... 185
FLEXIBLE POLYURETHANE SUBSTRATE
Himangshu Baskey, M Jaleel Akhtar, Indian Institute of Technology Kanpur, India

119: BROADBAND WIRES, SLOTS, HORNS, AND LENSES

119.1: A FIGURE 8 PRINTED SLOT ANTENNA 187
Rod Waterhouse, Dalma Novak, Pharad, LLC, United States

119.2: A DUAL-LINEARLY-POLARIZED HORN WITH LOW SIDELOBES FOR THE 120MHZ-TO .......ccceceeeeueueee 189
300MHZ RANGE
Vince Rodriguez, ETS-Lindgren, United States

119.3: A DUAL POLARIZED ANTENNA FOR THZ SPACE APPLICATIONS: ANTENNA DESIGN AND ......ccccceuee 191
LENS OPTIMIZATION

Ozan Yurduseven, Nuria Llombart, Andrea Neto, Delft University of Technology, Netherlands, Jochem Baselmans, The
Netherlands Institute of Space Research, Netherlands

119.4: FULL-WAVE DOMAIN DECOMPOSITION METHOD FOR OPTIMISATION OF INTEGRATED ......ccceeceuue 193
LENS ANTENNAS

Erik Jprgensen, Peter Meincke, TICRA, Denmark; Nuria Llombart, Andrea Neto, Delft University of Technology, Netherlands
119.6: A STUDY OF DUAL-SLEEVE BROADBAND ANTENNA BASED ON END-LOADED 197
TECHNOLOGY

Bin Yuan, Nannan Liu, Tianhao Peng, Shaobo Lang, Chong Li, Tianmin Zeng, Shanghai Jiao Tong University, China

120: PRINTED UWB ANTENNAS

120.1: A COMPACT PLANAR ANTENNA FOR UWB APPLICATIONS 199
Lu Guo, National University of Singapore, Singapore; Xiaodong Chen, Queen Mary, University of London, United Kingdom

120.2: COMPACT SIZE UWB PLANER ANTENNA ON FLEXIBLE SUBSTATE 201
Haruichi Kanaya, Koji Fujita, Tomoya ljiguch, Keiji Yoshida, Kuniaki Yoshitomi, Kyushu University, Japan; Akira Ishikawa,
Shugo Fukagawa, Noriyuki Kodama, Akihiro Tahira, Kyushu TEN, Japan

120.3: A LOW-PROFILE, VERTICALLY-POLARIZED, COMPACT, ULTRA-WIDEBAND ANTENNA ........cccceeeueee 203
WITH A 10:1 BANDWIDTH
Kasra Ghaemi, Nader Behdad, University of Wisconsin-Madison, United States

120.4: A CBCPW-FED ULTRA-WIDEBAND PLANAR MONOPOLE ANTENNA FOR UHF BAND .....ccccceeeeesenssensenes 205
APPLICATIONS

Tae-Hyung Kim, Jong-Gwan Yook, Yonsei University, Republic of Korea; Tae-Hoon Yoo, Dongyang University, Republic of
Korea

120.5: A NOVEL COMPACT CPW-FED UWB PLANAR ANTENNA WITH L-SHAPED EXTENDED .........ccccecerueueee 207
GROUND PLANE STUBS

Ming-Tao Tan, Bing-Zhong Wang, Zhe Wang, Hai-Yan Huang, Mu-Sheng Liang, University of Electronic Science and
Technology of China, China

120.6: A NOVEL CPW-FED COMPACT PRINTED ANTENNA FOR UWB APPLICATIONS 209
Yanzhi Fu, Alexander Denisov, Nannan Wang, Jiaxin Dong, Harbin Institute of Technology, China



121: SLOTTED WAVEGUIDE ANTENNAS AND ARRAYS

121.1: 80% ANTENNA EFFICIENCY WAVEGUIDE SLOT ARRAY ANTENNA FOR 71 - 86 GHZ FIXED ........ [URSI]
WIRELESS ACCESS SYSTEM
Jiro Hirokawa, Takashi Tomura, Makoto Ando, Tokyo Institute of Technology, Japan

121.2: A LOW-PROFILE DUAL-BAND SIW SLOT-ARRAY ANTENNA BASED ON LH MATERIAL ................. [URSI]
WAVEGUIDES FOR A SATELLITE COMMUNICATION RECEIVER

Kyungseok Kahng, Kyeongnam Jang, Sungtek Kahng, Incheon National University, Republic of Korea; Hosub Lee, Byung-Gi
Jeong, LIG Nex1, Republic of Korea

121.3: FIXED FREQUENCY SLOTTED WAVEGUIDE BEAM RECONFIGURABLE ANTENNA FOR ................ [URSI]
MMWAVE APPLICATION
Shubhendu Bhardwaj, Niru K. Nahar, John L. Volakis, The Ohio State University, United States

121.4: BEAM-SCANNING CONTINUOUS TRANSVERSE STUB (CTS) SUBSTRATE INTEGRATED ................. [URSI]
WAVEGUIDE (SIW) ANTENNA
Hyeonhyeong Choe, Sungjoon Lim, Chung-Ang University, Republic of Korea

121.5: COMPENSATION FOR HIGHER ORDER MODE COUPLING BETWEEN INCLINED [URSI]
COUPLING SLOTS AND RADIATING SLOTS IN PLANAR SLOTTED WAVEGUIDE ARRAYS
Jacob Coetzee, Advait Kulkarni, Mohammed Albannay, Queensland University of Technology, Australia

122: NOVEL ANTENNA STRUCTURES

122.1: NON-FOSTER CIRCUITS FOR WIDEBAND AND WIDE-ANGLE SCAN IN PHASED ARRAYS...utteecccrnne 211
Keerti Kona, Carson White, HRL Laboratories, LLC, United States

122.2: HIGH RESOLUTION SURFACE IMAGING ARRAYS INTERROGATED WITH 213
MICROFLUIDICALLY CONTROLLED METALIZED PLATES
Abhishek Dey, Gokhan Mumcu, University of South Florida, United States

122.3: A STUDY ON THE EFFECT OF SPACE SOLAR CELLS ON THE ANTENNAS INTEGRATED ON ......ccceueee 215
TOP OF THEIR COVER GLASS
Taha Shahvirdi Dizaj Yekan, Reyhan Baktur, Utah State University, United States

122.4: HIGH-GAIN SIW-BASED ANTIPODAL LINEARLY TAPERED SLOT ANTENNA FOR 60-GHZ ...........cccc... 217
APPLICATIONS
Issa Mohamed, Abdel-Razik Sebak, Concordia University, Canada

122.5: CROSSBAR FRACTAL QUASI SELF-COMPLEMENTARY UWB ANTENNA 219
Anwer Abd El-Hameed, Deena Salem, Esmat Abdallah, Electronics Research Institute, Egypt; Essam Hashish, Cairo University,

Egypt

122.6: BROADBAND CIRCULARLY POLARIZED ANTENNA WITH A TREE FRACTAL WIDE-SLOT AND ........ 221
A L-SHAPED STRIP
Changfei Zhou, Jiahui Fu, Shu Lin, Qun Wu, Harbin Institute of Technology, China

123: VOLUMETRIC ELECTROMAGNETIC MATERIALS

123.1: DIELECTRIC CHARACTERIZATION OF 3D PRINTED MATERIALS WITH A CONFOCAL FABRY ........ 223
PEROT RESONATOR FOR SPACE UTILIZATION

Derek Doyle, The University of New Mexico, United States; Tatiana Starr, SensorMetrix, United States; Christos Christodoulou,
The University of New Mexico, United States



123.2: AN EFFECTIVE METHOD FOR FABRICATION OF 3-D DIELECTRIC MATERIALS USING ....cccceeceeureensenes 225
POLYMER-CERAMIC COMPOSITES

Yifei Shi, South Dakota School of Mines and Technology, United States; Lal Mohan Bhowmik, University of Massachusetts
Lowell, United States; Anthony K. Amert, Osha Liang LLP, United States; Keith W. Whites, South Dakota School of Mines and
Technology, United States

123.3: ELECTROMAGNETIC MATERIALS OF ARTIFICIALLY CONTROLLED PROPERTIES FOR 3D .............. 227
PRINTING APPLICATIONS

Min Liang, Xiaoju Yu, University of Arizona, United States; Corey Shemelya, David Roberson, Eric MacDonald, Ryan Wicker,
The University of Texas at El Paso, United States; Hao Xin, University of Arizona, United States

123.4: MICROWAVE (1.7-2.6 GHZ) CHARACTERIZATION OF HYDROXYLAPATITE AND OXALATE .............. 229
USING RECTANGULAR WAVEGUIDES
Huan Meng, Xiong Wang, Tao Qin, Min Liang, Hao Xin, University of Arizona, United States

123.5: CLOSED-FORM ANALYSIS OF THE DECOUPLING PROPERTIES OF ARTIFICIAL 231
DIELECTRIC LAYERS

Daniele Cavallo, Waqas H. Syed, Andrea Neto, Delft University of Technology, Netherlands

123.6: LOW-FREQUENCY METAMATERIAL PERMEABILITY RETRIEVAL FOR NEAR-FIELD ......ccccceceeuecurcenee 233
APPLICATIONS

Matthew Chabalko, Carnegie Mellon University, United States; David Ricketts, North Carolina State University, United States

124: WIDEBAND ARRAYS

124.1: WIDEBAND PRINTED BOWTIE ARRAY FOR SPECTRUM MONITORING 235
Shailesh Raut, Aldo Petosa, Communications Research Centre Canada, Canada

124.2: A WIDEBAND OMNIDIRECTIONAL CONFORMAL ARRAY FOR PASSIVE RADAR 237
Régis Guinvarc’h, Mohammed Serhir, Supélec, France; Fabrice Boust, ONERA, France; Nicolas Ribiere-Tharaud, CEA, France
124.3: A W-BAND PHOTONIC ARRAY 239
Jeffrey Nanzer, Timothy McKenna, Thomas Clark, The Johns Hopkins University Applied Physics Laboratory, United States
124.4: OCTAGONAL RING ANTENNA (ORA) ARRAY DESIGN FOR MOBILE BASE STATIONS.....ccccceesseesnssensenes 241
Ming Yang, Yongwei Zhang, Anthony Brown, University of Manchester, United Kingdom

124.5: WIDEBAND ANTENNA ARRAY FOR SIMULTANEQUS TRANSMIT AND RECEIVE (STAR) ...ccccccceeurcueeenee 243
APPLICATIONS

William Moulder, Bradley T. Perry, Jeffrey Herd, Massachusetts Institute of Technology Lincoln Laboratory, United States

124.6: ULTRA-WIDEBAND SPIRAL-HELIX ANTENNA ARRAY 245
Mohamed Elmansouri, James Bargeron, Dejan Filipovic, University of Colorado Boulder, United States

125: PROPAGATION IN UNDERGROUND ENVIRONMENTS

125.1: LOOP COUPLING AND FIELD DISTRIBUTION IN EARTH FOR HORIZONTAL POSITIONING .......cuuu... 247
IN VLF/ELF THROUGH-THE-EARTH WIRELESS MINE COMMUNICATIONS
Lincan Yan, Joseph Waynert, Carl Sunderman, NIOSH/OMSHR, United States

125.2: PERFORMANCE EVALUATION OF A SISO ON-BODY SYSTEM IN UNDERGROUND MINE .....cccoeceeeernneee 249
ENVIRONMENT

Hassen Moulay El-Azhari, Mourad Nedil, University of Quebec (UQAT), Canada; Ismail Ben Mabrouk, University of Tabuk,
Saudi Arabia

125.3: OFF-BODY CHANNEL CHARACTERIZATION AT 2.45 GHZ IN UNDERGROUND MINE .....ccccceeeeessnrsensenes 251
ENVIRONMENT

Hassen Moulay El-Azhari, Mourad Nedil, University of Quebec (UQAT), Canada; Ismail Ben Mabrouk, University of Tabuk,
Saudi Arabia; Larbi Talbi, University of Quebec (UQAT), Canada



125.4: MODELING AND MEASUREMENT OF RADIO PROPAGATION IN RECTANGULAR TUNNELS .........c... 253
AT LOW FREQUENCIES
Chenming Zhou, Joseph Waynert, NIOSH, United States

125.5: COMPARISON OF MEDIUM FREQUENCY PROPAGATION CHARACTERISTICS OF A .....iveserennne 255
TRANSMISSION LINE MEASURED FROM BOTH ENDS IN A COAL MINE ENTRY

Jingcheng Li, Joseph Waynert, Bruce Whisner, Nicholas Damiano, National Institute for Occupational Safety and Health, United
States

125.6: PERFORMANCE OF SPACE-TIME BLOCK CODING-BASED SYSTEM IN AN UNDERGROUND .............. 257
GOLD MINE

Samira Boualleg, CDTA, USTHB, Algeria; Khalida Ghanem, CDTA, Algeria; B. Haraoubia, USTHB, Algeria; Mourad Nedil,
Salim Azzeddine, Nahi Kandil, University of Quebec (UQAT), Canada; Tayeb A. Denidni, Institut National de la Recherche
Scientifique, Canada

126: ATMOSPHERIC AND IONOSPHERIC PROPAGATION CHARACTERIZATION

126.1: COMPARISON OF RADIO-SOUNDING PROFILES FOR CLOUD ATTENUATION ANALYSIS IN ....ccoueeeee 259
THE TROPICAL REGION

Feng Yuan, Yee Hui Lee, Nanyang Technological University, Singapore; Yu Song Meng, National Metrology Centre, A*STAR,
Singapore

126.2: CLOUD ATTENUATION ON KA-BAND SATELLITE LINK IN THE TROPICAL REGION: .........ccceeeeeeuee. 261
PRELIMINARY RESULTS AND ANALYSIS

Yee Hui Lee, Vidhya Natarajan, Nanyang Technological University, Singapore; Yu Song Meng, National Metrology Centre,
A*STAR, Singapore; Jun Xiang Yeo, Nanyang Technological University, Singapore; Jin Teong Ong, C2N Pte. Ltd., Singapore

126.3: DESIGN OF A K/Q-BAND BEACON RECEIVER FOR THE ALPHASAT TDP#5 EXPERIMENT .......ccccceeveenee 263
James Nessel, Michael Zemba, Jacquelynne Morse, NASA, United States

126.4: FORECASTING OF IONOSPHERIC SCINTILLATIONS OF GPS L-BAND SIGNALS OVER AN .....cccceeeenee 265
INDIAN LOW LATITUDE STATION

Dattatreya Sarma Achanta, C T Swamy Katepogu, Chaitanya Bharathi Institute of Technology, India; Somasekhar Rao Pvd,
Jawaharlal Nehru Technological University Hyderabad, India

126.5: IONOSPHERIC TIME DELAY MODELLING USING ANISOTROPIC IDW 267
Satya Srinivas Vemuri, Dattatreya Sarma Achanta, Krishna Reddy Desi Reddy, Chaitanya Bharathi Institute of Technology, India

126.6: GABOR FEATURE BASED IONOSPHERIC CLUTTER REGION EXTRACTION IN 269
RANGE-DOPPLER MAP
Yang Li, Wenjun Zeng, Ning Zhang, Wenyan Tang, Harbin Institute of Technology, China

127: ANTENNAS FOR MOBILE COMMUNICATION APPLICATIONS

127.1: TESTING ELECTRICALLY SMALL ANTENNAS WITH USING A FIBER OPTIC TO RF 271
TRANSDUCER
Alessandro Scannavini, Lars Jacob Foged, Lucia Scialacqua, MVG Italy, Italy

127.2: A METASURFACE-ENABLED LOW-PROFILE WEARABLE ANTENNA 273
Zhi Hao Jiang, Douglas H. Werner, The Pennsylvania State University, United States

127.3: INTEGRATED DUAL PLANAR INVERTED-F ANTENNA WITH TUNABLE ANTENNA HEIGHT ............... 275
FOR HANDHELD DEVICES
Hsien Kang Tseng, Powen Hsu, National Taiwan University, Taiwan

127.4: ANTENNA WITH SWITCHABLE LINEAR POLARIZATION FOR 60 GHZ 277
Hsin-Chia Lu, Siang-Yu Siao, Shih-Keng Chuang, National Taiwan University, Taiwan; Pei-Zong Rao, Wei-Shin Tung, HTC
Corp., Taiwan




127.5: A HEPTA-BAND INTERNAL ANTENNA FOR LTE TERMINAL DEVICE APPLICATIONS......cccceeeeessnssensenss 279
Guangli Yang, Shanghai University, China; Li Yang, Northeastern University, China

127.6: WAN ANTENNA DESIGN FOR MOBILE PHONE WITH CLOSED METAL FRAME 281
Weiye Li, Wenbin Lin, Southwest Jiao Tong University, China; Guangli Yang, Shanghai University, China

128: MINIATURIZATION OF ANTENNAS

128.1: MINIATURIZED CPW-FED SLOT LOOP ANTENNA WITH FREQUENCY AGILITY 283
Hsin-Jou Huang, Chien-Pai Lai, Shih-Yuan Chen, National Taiwan University, Taiwan

128.2: MINIATURIZATION OF A CIRCULARLY-POLARIZED, UNI-DIRECTIONAL, ULTRA-WIDEBAND ........ 285
SPIRAL ANTENNA
Ting-Yen Shih, Nader Behdad, University of Wisconsin-Madison, United States

128.3: DESIGN OF AN ELECTRICALLY SMALL, CIRCULARLY POLARIZED PLANAR CROSS DIPOLE........... 287
Jesse Ludwig, Cameron Cato, Sungkyun Lim, Georgia Southern University, United States

128.4: DUAL-BAND SHORTED PATCH ANTENNA WITH SIGNIFICANT SIZE REDUCTION USING A ....cccceevvenee 289
MEANDER SLOT

Donovan Brocker, Douglas H. Werner, Ping Werner, The Pennsylvania State University, United States

129: ADVANCED ANTENNA MEASUREMENTS

129.1: ANTENNA MEASUREMENT IN PROBE STATION 293
Mohammad Fakharzadeh, Peraso Technologies, Canada

129.2: NON-CONTACT DEVICE AND INTEGRATED CIRCUIT CHARACTERIZATION IN THE G-BAND ........... 295
(140-220GHZ)
Cosan Caglayan, Georgios C. Trichopoulos, Kubilay Sertel, The Ohio State University ElectroScience Laboratory, United States

129.3: MULTI-TONE MILLIMETER-WAVE FREQUENCY SYNTHESIZER FOR ATMOSPHERIC ..........ccccceeeruueee. 297
PROPAGATION STUDIES
Rainee Simons, Edwin Wintucky, NASA Glenn Research Center, United States

129.4: ELECTROOPTIC IMAGING OF NEAR-FIELD ELECTRIC VECTORS ROTATING OVER .........ueeeeeuee. 299
SIDE-FED PLANAR SPIRAL ANTENNA

Masahiro Tsuchiya, National Institute of Information and Communications Technology (NICT), Japan; Takahiro Shiozawa,
Kagawa National College of Technology, Japan

129.5: HIGH ACCURACY ELECTOROOPTIC IMAGING OF AERIALLY PROPAGATING 100-GHZ WAVE......... 301
Masahiro Tsuchiya, National Institute of Information and Communications Technology (NICT), Japan; Takahiro Shiozawa,
Kagawa National College of Technology, Japan

129.6: DIAGNOSTIC AND INVESTIGATION OF SUB-ARRAY RADIATION OF LARGE ARRAY ANTENNA ....... 303
BY INVERSE SOURCE TECHNIQUE

Lars Jacob Foged, Francesco Saccardi, Lucia Scialacqua, Microwave Vision Italy, Italy; Javier L. Araque Quijano, Universidad
Nacional de Colombia, Colombia; Giuseppe Vecchi, Politecnico di Torino, Italy; Luca Salghetti Drioli, European Space Agency,
Netherlands

130: ANTENNA DESIGN AND OPTIMIZATION TECHNIQUES

130.1: NOVEL DESIGN OF A PLANAR UWB ANTENNA WITH ENHANCED GAIN USING A ......cccceveeeeeeeucruenee [URSI]
MIXED-PARAMETER CMA-ES ALGORITHM
Elie Boudaher, Ahmad Hoorfar, Villanova University, United States



130.2: A TUNABLE DUAL-BAND MINIATURIZED MONOPOLE ANTENNA [URSI]
Junyan Tang, Michigan State University, United States; Raoul Ouedraogo, Massachusetts Institute of Technology Lincoln
Laboratory, United States; Edward Rothwell, Alejandro Diaz, Michigan State University, United States; Kazuko Fuchi, Air Force
Research Laboratory, United States

130.3: PHYSICAL BOUNDS FOR ANTENNAS ON GROUND PLANES [URSI]
Doruk Tayli, Mats Gustafsson, Lund University, Sweden

130.4: CONVEX AND GLOBAL OPTIMIZATION FOR ANTENNA ANALYSIS [URSI]
Mats Gustafsson, Marius Cismasu, Lund University, Sweden

130.5: EXPLORATION OF RAPIDLY TUNED ANTENNAS FOR WIDEBAND SPECTRUM SENSING......ccccceeee [URSI]
Erica Daly, Jennifer Bernhard, University of Illinois at Urbana-Champaign, United States

130.6: ANTENNA DESIGNS FOR MIMO SYSTEMS BY THE PIXELATED DESIGN TECHNIQUE .........c.cccceueeee [URSI]
Yen-Sheng Chen, National Taipei University of Technology, Taiwan

201: WEARABLE AND IMPLANTABLE ANTENNAS

201.1: WEARABLE AND IMPLANTABLE ANTENNAS: APPLICATIONS IN COMMUNICATIONS, ..ccccceveeueeens [URSI]
MONITORING AND DIAGNOSTICS
Yahya Rahmat-Samii, University of California, Los Angeles, United States

201.2: EMBROIDERED GROUND PLANE IMPLEMENTATION FOR WEARABLE UHF RFID PATCH ........... [URSI]
TAG ANTENNAS

Karoliina Koski, Leena Ukkonen, Lauri Syddnheimo, Tampere University of Technology, Finland; Yahya Rahmat-Samii,
University of California, Los Angeles, Finland

201.3: SOFT AND FLEXIBLE UHF ANTENNAS FOR W-BAN APPLICATIONS 305
Jovanche Trajkovikj, Jean-Francois Ziircher, Anja Skrivervik, Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland
201.4: COMPACT WEARABLE DUAL-MODE ANTENNAS FOR BODY-CENTRIC WIRELESS 307
COMMUNICATIONS

Chia-Hsien Lin, Koichi Ito, Center for Frontier Medical Engineering, Chiba University, Japan

201.5: MINIATURIZATION OF WEARABLE ELECTRO-TEXTILE ANTENNAS USING MINKOWSKI .......cccceueee. 309
FRACTAL GEOMETRY

Sankaralingam Subramaniam, Sayantan Dhar, Kaushik Patra, Bhaskar Gupta, Jadavpur University, India; Lotfi Osman,
University of Carthage, Tunisia; Kais Zeouga, Ali Gharsallah, University of Tunis El Manar, Tunisia

201.6: ENVIRONMENTAL ELECTROMAGNETIC CHARACTERIZATION FRAMEWORK FOR ........cceeeceeecnnene 311
WEARABLE ANTENNA MATERIALS

Frederick Declercq, Sam Agneessens, Hendrik Rogier, Ghent University - INTEC, Belgium; Ivo Couckuyt, Tom Dhaene, Ghent
University/iMinds, Belgium

201.7: ROBUST, WEARABLE, ON-BODY ANTENNA RELYING ON HALF MODE SUBSTRATE .......cccecevuvrununuce. 313
INTEGRATED WAVEGUIDE TECHNIQUES
Sam Agneessens, Hendrik Rogier, Ghent University, Belgium; Riccardo Moro, Maurizio Bozzi, University of Pavia, Italy

201.8: EVALUATION OF THE PERFORMANCE OF WEARABLE DIRECTIVE ANTENNAS BASED ON ......eeeee. 315
FABRY-PEROT TYPE
Aitor Vico-Martinez, Darwin Blanco, Eva Rajo-Iglesias, University Carlos 11l of Madrid, Spain

201.9: A WIRELESS BODY AREA NETWORK FOR CAREFREE MEDICAL SENSING 317
Konstantinos Karathanasis, Asimina Kiourti, John L. Volakis, The Ohio State University, United States

201.10: AN ARMBAND-WEARABLE PRINTED ANTENNA WITH A FULL GROUND PLANE FOR BODY ............ 318
AREA NETWORKS

Syed Muzahir Abbas, Macquarie University, Australia; Yogesh Ranga, CSIRO, Australia; Karu P. Esselle, Macquarie University,
Australia



202: 3D/ADDITIVE AND INKJET-PRINTED ANTENNAS

202.1: INKJET PRINTING OF A WIDEBAND, HIGH GAIN MM-WAVE VIVALDI ANTENNA ON A .....cccceeucenecncens 320
FLEXIBLE ORGANIC SUBSTRATE
Bijan Tehrani, Benjamin Cook, James Cooper, Manos M. Tentzeris, Georgia Institute of Technology, United States

202.2: OPTIMIZED RF/MICROWAVE ANTENNAS AND CIRCUITS ON LOW-COST FIBROUS 322
SUBSTRATES USING INKJET-PRINTING TECHNOLOGY

Hossein Saghlatoon, Lauri Syddnheimo, Leena Ukkonen, Tampere University of Technology, Finland; Manos M. Tentzeris,
Georgia Institute of Technology, United States

202.3: ADVANCEMENT OF 3D PRINTED CONFORMAL FSS AND ACTIVE ARRAY [URSI]
Isaac Ehrenberg, Sanjay Sarma, Massachusetts Institute of Technology, United States; Bae-lan Wu, Air Force Research
Laboratory, United States

202.4: AN INKJET-PRINTED FLEXIBLE BROADBAND MULTILAYER SIW COUPLER FOR ANTENNA ............ 324
ARRAY SYSTEMS

Sangkil Kim, Georgia Institute of Technology, United States; Herve Aubert, LAAS-CNRS, France; Manos M. Tentzeris, Georgia
Institute of Technology, United States

202.5: AN INKJET PRINTED NEAR ISOTROPIC 3-D ANTENNA WITH EMBEDDED ELECTRONICS .................. 326
FOR WIRELESS SENSOR APPLICATIONS
Muhammad Fahad Farooqui, Atif Shamim, King Abdullah University of Science and Technology (KAUST), Saudi Arabia

202.6: WEARABLE INKJET-PRINTED ANTENNA PERFORMANCE FOR MEDICAL APPLICATIONS AT ....[URSI]
868/915 MHZ
Gareth Conway, William Scanlon, Queen’s University Belfast, United Kingdom

202.7: FLEXIBLE PLASTIC-BASED INKJET PRINTED CPW FED DIPOLE ANTENNA FOR 60 GHZ ............ccce.... 328
ISM APPLICATIONS
Khelifa Hettak, Aldo Petosa, Rob James, Communications Research Centre Canada, Canada

202.8: A FULLY INKJET-PRINTED 3D TRANSFORMER BALUN FOR CONFORMAL AND ROLLABLE ............. 330
MICROWAVE APPLICATIONS

Chiara Mariotti, University of Perugia, Italy; Luca Aluigi, Independent Researcher, Germany,; Trang T. Thai, Georgia Institute of
Technology, United States; Federico Alimenti, Luca Roselli, University of Perugia, Italy; Manos M. Tentzeris, Georgia Institute
of Technology, United States

202.9: INKJET-PRINTED UHF RFID FOLDED DIPOLE ANTENNAS FOR REMOTE SENSING 332
APPLICATIONS

John Kimionis, Manos M. Tentzeris, Georgia Institute of Technology, United States; Symeon Nikolaou, Frederick University,
Cyprus

202.10: TECHNOLOGY FOR FULLY PRINTABLE AND ROLLABLE GROUND PENETRATING RADAR ............ 334
(GPR) SYSTEMS

Anya Traille, CNRS-LAAS, France; Sangkil Kim, Georgia Institute of Technology, United States; Antony Coustou, Herve Aubert,
LAAS-CNRS, France; Manos M. Tentzeris, Georgia Institute of Technology, United States

203: GUIDED-WAVE METAMATERIAL STRUCTURES

203.1: A BACKWARD WAVE AMPLIFIER BASED ON AN NRI TRANSMISSION-LINE METAMATERIAL .......... 336
Adam Weiss, Anthony Grbic, University of Michigan, United States

203.2: MINIATURIZED CIRCULAR WAVEGUIDE PROBE ANTENNAS USING ENNZ METAMATERIAL ........... 338
LINERS

Justin Pollock, Ashwin Iyer, University of Alberta, Canada



203.3: MAGNETIC-FREE, FULLY INTEGRATED, COMPACT MICROWAVE CIRCULATOR USING ........ccceeuee. 340
ANGULAR-MOMENTUM BIASING
Nicholas Estep, Dimitrios Sounas, Andrea Alni, The University of Texas at Austin, United States

203.4: DUAL-BAND SRR USING CRLH TL-BASED ELEMENTS 342
Ousama Abu Safia, Larbi Talbi, University of Quebec in Outaouais, Canada; Khelifa Hettak, Communications Research Centre
Canada, Canada

203.5: DESIGN OF 180°-SWITCHED-LINE PHASE SHIFTER WITH CONSTANT PHASE SHIFT USING ............... 344
CRLH TL

Jun Zhang, China Electronics Technology Group Corporation No. 38 Research Institute, China; S.W. Cheung, The University of
Hong Kong, Hong Kong SAR of China; Qi Zhu, USTC, China

203.6: HIGH-Q SPIRAL INDUCTORS WITH MULTILAYERED SPLIT-RING RESONATOR (SRR) ...cccceeeecncsnecncens 346
PATTERNED GROUND SHIELDS

Abhishek Sahu, Bethany Grayczyk, Mohammad Almalkawi, Vijay Devabhaktuni, The University of Toledo, United States; Peter
Aaen, University of Surrey, United Kingdom

203.7: TRAPPING A RAINBOW IN A DIELECTRIC WAVEGUIDE 348
Rui Yang, Jingjing Li, University of Illinois at Chicago, United States

203.8: CONTROLLING LIGHT PROPAGATION AND MODE COUPLING IN OPTICAL WAVEGUIDES ............... 350
USING ONE DIMENSIONAL PHASED ANTENNA ARRAYS
Myoung-Hwan Kim, Zhaoyi Li, Nanfang Yu, Columbia University, United States

203.9: HYBRID PLASMONS IN ASSEMBLIES OF COUPLED METAL NANOWIRES 352

Nadiia Stognii, Kharkiv National University of Radio Electronics, Ukraine; Nataliya Sakhnenko, Kharkiv National University of
Radio Electronics, Institute of Radio Physics and Electronics NASU, Ukraine

203.10: A DIRECTIONAL COUPLER BASED ON SPOOF MIM PLASMONIC STRUCTURES 354
Yong Jin Zhou, Bao Jia Yang, Xue-Xia Yang, Shanghai University, China

204: MILLIMETER WAVE SMALL ANTENNAS

204.1: DIFFERENTIAL 60 GHZ ANTENNA-ON-CHIP IN MAINSTREAM 65 NM CMOS TECHNOLOGY ............... 356
A.B. (Bart) Smolders, Eindhoven University of Technology, Netherlands; U. Johannsen, Atlas Elektronik, Germany; M. Liu, Y.
Yu, P. Baltus, Eindhoven University of Technology, Netherlands

204.2: HORN ANTENNA DESIGN FOR BAN MILLIMETER WAVE ON-BODY COMMUNICATION.....cccccceeecnneenee 358
Solofo Razafimahatratra, Julien Sarrazin, Aziz Benlarbi-Delai, Sorbonne Universités, Université Pierre et Marie Curie, France;
Philippe De Doncker, Université Libre de Bruxelles, Belgium

204.3: WIDEBAND 94 GHZ ON-CHIP DIPOLE ANTENNAS FOR IMAGING APPLICATIONS 360
Mehdi Seyyed-Esfahlan, Ibrahim Tekin, Sabanci University, Turkey; Mehmet Kaynak, IHP, Germany

204.4: 180 GHZ ON-CHIP INTEGRATED BOW-TIE ANTENNA 362
Michael Jenning, Dirk Plettemeier, Technische Universitdit Dresden, Germany

204.5: WIDEBAND HALF-CLOVERLEAF SHAPED ON-CHIP ANTENNA FOR 160 GHZ - 200 GHZ .............cccccu... 364
APPLICATIONS

Bernhard Klein, Michael Jenning, Patrick Seiler, Dirk Plettemeier, Technische Universitdit Dresden, Germany

205: RECONFIGURABLE AND FOLDABLE ANTENNAS

205.1: PLASMA ANTENNA VSWR AND CO-SITE AND PARASITIC INTERFERENCE REDUCTION OR .......c...... 366
ELIMINATION
Theodore Anderson, Fred Dyer, Haleakala Research and Development Inc., United States



205.2: RECONFIGURABLE SPHERICAL HELICAL ELECTRICALLY SMALL ANTENNA IN UHF BAND............ 368
Xueli Liu, Shun Yao, Stavros V. Georgakopoulos, Florida International University, United States

205.3: ANOVEL TUNABLE ORIGAMI ACCORDION ANTENNA 370
Shun Yao, Xueli Liu, Stavros V. Georgakopoulos, Florida International University, United States; Manos M. Tentzeris, Georgia
Institute of Technology, United States

205.4: ORIGAMI QUADRIFILAR HELIX ANTENNA IN UHF BAND 372
Xueli Liu, Shun Yao, Stavros V. Georgakopoulos, Florida International University, United States; Manos M. Tentzeris, Georgia
Institute of Technology, United States

205.5: A NOVEL RECONFIGURABLE ORIGAMI SPRING ANTENNA 374
Shun Yao, Xueli Liu, Stavros V. Georgakopoulos, Florida International University, United States;, Manos M. Tentzeris, Georgia
Institute of Technology, United States

206: SMALL ANTENNAS FOR MOBILE PLATFORMS

206.1: COMBINED DIPOLE-MULTITURN LOOP FOR VEHICLE-BASED HIGH-FREQUENCY (HF) .....ccccceeeeueeee. 376
COMMUNICATIONS
Sushant Shrestha, Maxim Ignatenko, Dejan Filipovic, University of Colorado Boulder, United States

206.2: HIGH-Q ANTENNAS WITH BUILT-IN COILS: FOR MOBILE DEVICES 378
Pevand Bahramzy, Aalborg university, Denmark; Simon Svendsen, Intel Corporation, Denmark; Gert Frglund Pedersen, Aalborg
university, Denmark

206.3: COMPACT 3-D CUBIC LOOP ANTENNAS WITH OMNIDIRECTIONAL PATTERNS 380
Xiaohua Jin, Allen University, United States; Xunwang Dang, Fan Yang, Tsinghua University, China

206.4: DESIGN OF A MINIATURIZED UHF-BAND ZIGBEE ANTENNA APPLICABLE TO THE M2M/IOT .......... 382
COMMUNICATION

Jinsu Jeon, Kyeongnam Jang, Sungtek Kahng, Incheon National University, Republic of Korea; Changlim Park, Simplex,
Republic of Korea

206.5: A 0.65 -1 GHZ TUNABLE DUAL-BAND 4G-LTE ANTENNA FOR CARRIER AGGREGATION..........ccceeeeuee. 384
Abdullah Alazemi, Gabriel M. Rebeiz, University of California, San Diego, United States

206.7: SMALL QUAD-BAND PRINTED ANTENNA COMPRISING SYMMETRICALLY ARRANGED ........cccceeeeueee 386
TRAPEZOIDAL ELEMENTS AND RECTANGLE STRIP ELEMENTS
Makoto Sumi, NTT DOCOMO, INC., Japan, Keizo Cho, Chiba Institute of Technology, Japan

206.8: UNIPLANAR FOLDED MONOPOLE ANTENNA FOR MOBILE PHONE APPLICATIONS IN .......ccccceeueueenee. 388
LTE/GSM/UMTS/WIFI BAND
Gijo Augustin, Bybi P. Chacko, Tayeb A. Denidni, National Institute of Scientific Research, Canada

206.9: MIMO ANTENNA USING MODIFIED PLANAR INVERTED-F ANTENNAS 390
Hassan Tariq Chattha, Muhammad Nasir, Yasir Jamal, Abubakar Sharif, University of Engineering & Technology Lahore,
Pakistan; Yi Huang, Saqer S. Alja’afreh, University of Liverpool, United Kingdom

207: ANTENNA AND SYSTEM DESIGN FOR WIRELESS COMMUNICATION

207.1: STACKED SLOT ANTENNA FOR WIRELESS COMMUNICATION 392
Dominique Lo Hine Tong, Technicolor Connected Home, France; Kevin Nadaud, IETR/ Universite de Nantes, France

207.2: RECONFIGURABLE ANTENNAS IN HIGHLY MULTIPATH ENVIRONMENTS 394
Ryan Measel, Christopher S. Lester, Donald J. Bucci, Kevin Wanuga, Drexel University, United States; Gregory Tait, Naval
Surface Warfare Center, United States; Richard Primerano, Kapil R. Dandekar, Moshe Kam, Drexel University, United States




207.3: METAL CHASSIS ROBUST ANTENNA ON COMPACT AMC STRUCTURE FOR COMMERCIAL .............. 396
SLIM TV
Youngju Lee, Alexander Goudelev, Byungchul Kim, Wonbin Hong, Samsung Electronics, Republic of Korea

207.4: A METAL CHASSIS ROBUST ANTENNA LOCATED ON THE CIRCUMFERENTIAL BARREL OF A ........ 398
CAMERA
Hyunjin Kim, Byungchul Kim, Wonbin Hong, Youngju Lee, Samsung Electronics, Republic of Korea

207.5: DISTURBANCE LOCALIZATION USING A MULTIFUNCTIONAL ANTENNA-BUOY SENSOR ........cccueee. 400
NETWORK

Alyssa Bennett, Jake McKnight, David Rolando, Jean-Francois Chamberland, Gregory Huff, Texas A&M University, United
States

207.6: SEMANTIC WIRELESS LOCALIZATION FOR INNOVATIVE INDOOR/OUTDOOR SERVICES.................. 402
Federico Viani, Alessandro Polo, Enrico Giarola, Fabrizio Robol, Paolo Rocca, Paola Garofalo, ELEDIA Research Center@
DISI, University of Trento, Italy; Stefano DeVigili, Guido Benedetti, Provincia Autonoma di Trento, Italy; Luisa Zappini,
Centrale Unica Emergenza, Italy; Alessandro Zorer, Trentino Network S.r.L., Italy; Silvia Marchesi, Centrale Unica Emergenza,
Italy; Andrea Massa, ELEDIA Research Center@ DISI, University of Trento, Italy

207.7: ANALYSIS OF TIME-REVERSAL MUSIC BEAMFORMING FOR INDOOR WLAN SYSTEMS.....cccccevvreeeeee 404
Carlos Andrés Viteri-Mera, Fernando L. Teixeira, The Ohio State University, United States

207.8: MODELING OF HUMAN BODIES FOR ANALYSIS OF WIRELESS BODY AREA NETWORKS ................... 406
IN CROWDS
Dragan Olcan, Aleksandra Krneta, Branko Kolundzija, University of Belgrade, Serbia

207.9: PERFORMANCE ANALYSIS OF PILOT PATTERN DESIGN FOR CHANNEL ESTIMATION IN .....cccoeeeueens 408
LTE DOWNLINK
Fatma Zohra Bouchibane, Khalida Ghanem, CDTA, Algeria; M Bensebti, University of Saad Dahleb, Algeria

207.10: A NOVEL TUNABLE NARROW BANDSTOP FILTERS WITH C-SHAPED SLOT NOTCH .......ccccecevuerueunence. 410
STRUCTURE
Cheng Zhang, Mingming Liu, Ronghong Jin, Junping Geng, Xianling Liang, Haijun Fan, Shanghai Jiao Tong University, China

208: BROADBAND DUAL-POLARIZED AND CP PRINTED ANTENNAS

208.1: A DUAL-FREQUENCY AND DUAL-POLARIZED ANTENNA WITH IMPROVED FRONT-TO-BACK ......... 412
RATIO FOR LTE APPLICATIONS
Ting-Jui Huang, Heng-Tung Hsu, Yuan Ze University, Taiwan

208.2: MINIATURIZATION OF A PRINTED MONOPOLE ANTENNA FOR CIRCULAR POLARIZATION ............ 414
Takafumi Fujimoto, Rikiya Taniyama, Nagasaki University, Japan

208.3: BROADBAND CIRCULAR POLARIZED CROSS BOW TIE ANTENNA FOR TERAHERTZ RANGE ........... 416
Amna Mir, Junsheng Yu, Beijing University of Posts and Telecommunications, China

208.4: A NOVEL TYPE OF BROADBAND CIRCULARLY POLARIZED ANTENNA 418
LiJun Pan, RongLin Li, South China University of Technology, China

208.5: A BROADBAND DUAL-POLARIZED FOUR-LEAF CLOVER ANTENNA FOR BASE STATIONS.......ccueeeeee.. 420
Yuehui Cui, RongLin Li, South China University of Technology, China

209: WIRELESS POWER TRANSFER

209.1: STUDY OF DISPLACEMENT CURRENT EFFECT FOR PLANAR COILS IN LAYERED 422
MEDIUM
Yanlin Li, Sheng Sun, The University of Hong Kong, Hong Kong SAR of China




209.2: CAN SPLIT-RING RESONATORS BE VIABLE FOR ELECTROMAGNETIC ENERGY 424
HARVESTING?
Thamer Almoneef, Omar Ramahi, University of Waterloo, Canada

209.3: THE EFFECTS OF MAGNETO-STATIC SURFACE RESONANCES IN METAMATERIALS ON THE .......... 426
QUALITY FACTOR OF COILS IN NEAR FIELD APPLICATIONS
Matthew Chabalko, David Ricketts, North Carolina State University, United States

209.4: A ROBUST WIRELESS POWER TRANSMISSION FOR CHARGING LOW POWER 428
CONSUMPTION APPLIANCES
Elyas Palantei, Merna Baharuddin, Robby R.S. Tangkudung, Afif Sudirman, Hasanuddin University, Indonesia

209.5: MAXIMUM TRANSFER EFFICIENCY AND OPTIMAL LOADS FOR WPT SYSTEMS WITH .....c.ccecceuvencens 430
MULTIPLE TRANSMITTERS
Hans-Dieter Lang, Alon Ludwig, Costas D. Sarris, University of Toronto, Canada

210: METAMATERIAL ANTENNAS AND APPLICATIONS

210.1: MULTIPATH MITIGATION IN HIGH PRECISION GPS SYSTEMS USING ARTIFICIAL 432
MAGNETIC CONDUCTORS

Haider Khaleel, Sonoma State University, United States; Hussain Al-Rizzo, Ayman Isaac, Ayad Bihnam, University of Arkansas
at Little Rock, United States

210.2: DUAL-FREQUENCY FILTENNA USING DEFECTED GROUND STRUCTURE FOR VSAT .....coceerevrursunneee 434
APPLICATIONS
Abolghasem Zamanifekri, A.B. (Bart) Smolders, loannis Bligiannis, Eindhoven University of Technology, Netherlands

210.3: 60-GHZ CMOS 2X2 ARTIFICIAL-MAGNETIC-CONDUCTOR MONOPOLE ON-CHIP ANTENNA .............. 436
ARRAY FOR PHASED-ARRAY RF RECEIVING SYSTEM

Yi Wu, Chien-Chorng Chou, Wen-Yi Ruan, Chun-Han Yu, Shih-Chiao Huang Huang, Huey-Ru Chuang, National Cheng Kung
University, Taiwan

210.4: COPLANAR WAVEGUIDE MONOPOLE ANTENNA ON ARTIFICIAL MAGNETIC CONDUCTOR ............ 438
FOR BODY-WORN WIRELESS COMMUNICATION SYSTEMS

Tsitoha Andriamiharivolamena, Pierre Lemaitre-Auger, Smail Tedjini, LCIS — Grenoble INP, France; Franck Tirard, Safran
Sagem, France

210.5: NEW MICROSTRIP META MATERIALS ANTENNAS 440
Albert Sabban, Ort Braude College, Israel

211: BROADBAND FRACTAL AND METAMATERIAL-BASED ANTENNAS

211.1: EXPLOITATION OF THE UC-PBG STRUCTURE AS GROUND PLANE TO ENHANCE 442
MICROSTRIP ANTENNA BANDWIDTH

Sylvain Pflaum, Leonardo Lizzi, Philippe Le Thuc, Georges Kossiavas, Robert Staraj, LEAT, University of Nice-Sophia Antipolis,
CNRS, France

211.2: STRIPLINE APERTURE COUPLED METAMATERIAL MUSHROOM ANTENNA WITH 444
INCREASED FRONT-TO-BACK RATIO
Wei Liu, Zhi Ning Chen, Xianming Qing, Institute for Infocomm Research, Singapore

211.4: DESIGN OF A COMPACT WIDEBAND HIGH-GAIN MMW ANTENNA BASED ON FABRY-PEROT .......... 448
ANTENNA CONCEPT
Yuehe Ge, Can Wang, Xiaohu Zeng, Huaqgiao University, China



212: ADVANCES IN ANTENNA FEED CIRCUITS AND STRUCTURES I

212.1: AUTOMATIC TUNABLE ANTENNA SYSTEM USING MEMS VARIABLE CAPACITORS AND A ....ccceeueee 452
PROBE TRIGGERED BY TPC
Makoto Higaki, Koh Hashimoto, Toshiba Research and Development Center, Japan

212.2: WIDEBAND COAXIAL TO SUBSTRATE-INTEGRATED WAVEGUIDE TRANSITION IN A ....eeeeeevvnneeeecen 454
MULTILAYER RECONFIGURABLE ANTENNA CONFIGURATION
Siamak Ebadi, Nathan Landy, Milton Perque, Tom Driscoll, David Smith, Intellectual Ventures, United States

212.3: ANOVEL TWIST BETWEEN GAP WAVEGUIDES FOR COMPACT SLOT-ARRAY ANTENNAS.....cccccceeeunee 456
Luis Fernando Carrera-Suarez, Diana Veronica Navarro-Mendez, Escuela Politecnica Nacional, Ecuador; Mariano Baquero-
Escudero, Sara Martinez-Giner, Alejandro Valero-Nogueira, Universitat Politecnica de Valéncia, Spain

212.4: ON THE DIFFERENTIAL FEEDING TECHNIQUE FOR CIRCULARLY POLARIZED 458
RESONANT ANTENNAS
Roberto Caso, Alice Buffi, Paolo Nepa, University of Pisa, Italy

212.5: MINIMUM COMPLEXITY DECOUPLING NETWORKS FOR ARBITRARY COUPLED LOADS......ceeeeee. 460
Ding Nie, Bertrand Hochwald, University of Notre Dame, United States; Erik Stauffer, Broadcom Cooperation, United States

212.6: FAR-FIELD SENSOR FOR ADAPTIVE ANTENNA TUNING 462
Nathanael J. Smith, Chi-Chih Chen, John L. Volakis, The Ohio State University, United States

212.7: STABILIZING NON-FOSTER-BASED TUNING CIRCUITS FOR ELECTRICALLY SMALL .....cccceeeeeecenecncens 464
ANTENNAS
Aseim Elfrgani, Roberto Rojas, The Ohio State University, United States

212.8: NON-FOSTER CIRCUIT EMBEDDED WITHIN ELECTRICALLY SMALL ANTENNA 466
Aseim Elfrgani, Roberto Rojas, The Ohio State University, United States

212.9: MULTIPORT ANTENNA SYSTEM MATCHING USING NETWORK CHARACTERISTIC MODE ............... 468
ANALYSIS
Ezdeen Elghannai, Roberto Rojas, The Ohio State University, United States

212.10: STUDY OF WIDEBAND PATCH-BASED BUTLER MATRIX AND ITS HIGH-FREQUENCY .....ccccceceenrcncens 470
APPLICATION
Xianshi Jing, Sheng Sun, Qin S. Liu, Yanlin Li, The University of Hong Kong, Hong Kong SAR of China

213: ATOMS, ANTENNAS, MATERIALS: METROLOGY AND IMAGING

213.1: RYDBERG ATOM BASED SUB-WAVELENGTH IMAGING [URSI]
Chris Holloway, Josh Gordon, Steven Jefferts, National Institute of Standards and Technology (NIST), United States

213.2: ANOVEL NON-CONTACT S-PARAMETER MEASUREMENT METHOD FOR SUB-MMW .........cccceueuee. [URSI]
MULTI-PORT ON-WAFER DEVICES
Meysam Moallem, Kamal Sarabandi, University of Michigan, United States

213.4: AN INVESTIGATION OF RADIATION FROM EXTREMELY THIN PLANAR ANTENNAS USING ....... [URSI]
CHARACTERISTIC MODE ANALYSIS
Pallavi Sharma, Jennifer Bernhard, University of lllinois at Urbana-Champaign, United States

213.5: BANDWIDTH ENHANCEMENT USING HETEROGENEOUS SUBSTRATES FOR MICROSTRIP .......... [URSI]
ANTENNAS
Syed Sheheryar Bukhari, William G. Whittow, Loughborough University, United Kingdom

213.6: GRAPHENE-BASED RECONFIGURABLE OPTICAL ANTENNAS [URSI]
Bayaner Arigong, Rongguo Zhou, Jun Ding, Yuankun Lin, Hualiang Zhang, University of North Texas, United States




213.7: WEARABLE PRINTED MONOPOLE ANTENNA FOR UWB AND ISM APPLICATIONS.....cccceeveeussenscnsnns [URSI]
Haider Khaleel, Sonoma State University, United States; Ayman Isaac, Hussain Al-Rizzo, Ayad Bihnam, University of Arkansas
at Little Rock, United States

213.8: INCREASING WIRELESS POWER TRANSFER EFFICIENCY ON IMPLANTABLE BIOMEDICAL ...... [URSI]
DEVICES USING FERRITE BASED NEGATIVE PERMEABILITY METAMATERIAL DESIGN
Erik Gamez Rodriguez, Ajit Rajagopalan, Gianluca Lazzi, University of Utah, United States

213.9: A MICROWAVE GRADIENT SURFACE FOR BEAM-STEERING PURPOSES BASED ON .........ccccceueuee. [URSI]
GENERALIZED SNELL’S LAW
Dongying Li, Yaxin Yu, Institute of High Performance Computing, A*STAR, Singapore

213.10: GRAIN BIN MONITORING VIA MICROWAVE IMAGING [URSI]
Mohammad Asefi, lan Jeffrey, Joe LoVetri, Majid Ostadrahimi, Amer Zakaria, University of Manitoba, Canada; Colin Gilmore,
Paul Card, 151 Research, Canada; Jitendra Paliwal, University of Manitoba, Canada

214: MIMO COMMUNICATION AND RADAR SYSTEMS

214.1: BEAM-SPACE MIMO SIMULATIONS IN A 3-D SUBURBAN ENVIRONMENT 472
Marcos Ontiveros, Diana Arceo, Jeffery Allen, Justin James, Michael Daly, SPAWAR SSC Pacific, United States

214.2: NEAR-FIELD MIMO COMMUNICATION UTILIZING BOTH ELECTRIC AND MAGNETIC .....cceeeevvrreeeeeee 474
FIELD COMPONENTS

M. Amin Nikravan, Do-Hoon Kwon, University of Massachusetts Amherst, United States; Hans G. Schantz, Alfred H. Unden,
Q-Track Corporation, United States

214.3: ANALOG EIGENMODE TRANSMISSION FOR 2X2 SHORT-RANGE MIMO 476
Kentaro Murata, Naoki Honma, Iwate University, Japan; Kentaro Nishimori, Niigata University, Japan; Hisashi Morishita,
National Defense Academy, Japan

214.4: OPTIMAL ARRAY PATTERNS FOR ENCRYPTION KEY ESTABLISHMENT IN LOS CHANNELS............. 478
Rashid Mehmood, Jon Wallace, Michael Jensen, Brigham Young University, United States

214.5: A COMPACT RECONFIGURABLE MULTI-BAND MIMO ANTENNA SYSTEM 480
Rifagat Hussain, KFUPM, Saudi Arabia; Mohammad S. Sharawi, King Fahd University of Petroleum and Minerals, Saudi
Arabia

214.6: A STUDY OF CROSS ARRAY WITH MIMO DBF 482
Yilong Lu, Yue Tang, Nanyang Technological University, Singapore

214.7: A CYLINDRICAL ANTENNA ARRAY FOR MIMO RADAR APPLICATIONS 484
Xuan Hui Wu, Mohamed Abdalla, Minnesota State University, United States

214.8: COMPRESSED SENSING FOR NEAR RANGE MIMO RADAR IN MULTIPATH ENVIRONMENT ........cceveeu. 486
Hossein Azodi, Uwe Siart, Thomas Eibert, Technische Universitdt Miinchen, Germany

214.9: COMPACT THREE-PORT PRINTED DIVERSITY ARRAY WITH COMBINED ANTENNA TYPES.............. 488
Kun Wang, Li Li, Thomas Eibert, Technische Universitdt Miinchen, Germany

214.10: C-BAND MIMO ANTENNA WITH ISOLATION AND GAIN ENHANCEMENT FOR MIMO RADAR ......... 490
APPLICATIONS

Po-Ting Liu, Tzu-Chun Tang, Ken-Huang Lin, National Sun Yat-Sen University, Taiwan

214.11: MIMO ANTENNA DESIGN FOR WALN APPLICATIONS 492
Tzu-Chun Tang, Ken-Huang Lin, National Sun Yat-Sen University, Taiwan




215: PROPAGATION MODELING AND MEASUREMENTS

215.1: CHALLENGES IN ANY CHARACTERIZATION OF THE RADIO REFRACTIVITY STRUCTURE ........ [URSI]
OF THE MARINE BOUNDARY LAYER

Jonathan Gehman, J. Ross Rottier, Michael Newkirk, Thomas Hanley, The Johns Hopkins University Applied Physics Laboratory,
United States

215.2: RADIO-WAVE PROPAGATION ABOVE THE SEA SURFACE: INVESTIGATION OF THE ..........cccccce.. [URSI]
SUBRAFRACTION CASES

Jacques Claverie, Ecoles de St-Cyr Coetquidan, France; Yvonick Hurtaud, Delegation Generale pour I’Armement - Maitrise de
I’Information, France

215.3: MEASUREMENT OF S-, C-, AND X-BAND PROPAGATION IN THE MARINE ATMOSPHERIC ............ [URSI]
BOUNDARY LAYER

Jonathan Pozderac, Joel Johnson, The Ohio State University, United States; Thomas Fu, Craig Merrill, Naval Surface Warfare
Center, Carderock Division, United States;, Tom Cook, Tony de Paolo, Peter Rogowski, Myles Syverud, Eric Terrill, Evan Walsh,
Scripps Institution of Oceanography, United States

215.4: ANEW ROCKETSONDE FOR UPPER-AIR ATMOSPHERIC MEASUREMENTS [URSI]
Michael Newkirk, Thomas Hanley, Frank Slujtner, The Johns Hopkins University Applied Physics Laboratory, United States

215.5: DEVELOPMENT OF AN AUTOMATED, LOW-COST NEAR-FIELD RF TEST STATION TO ....ccccceeeeeunee [URSI]
CHARACTERIZE AND CALIBRATE 2-D ELECTRONICALLY SCANNING ACTIVE PHASED

ARRAY ANTENNAS

Jorge L. Salazar-Cerreno, National Center for Atmospheric Research (NCAR), United States; Alessio Mancini, Colorado State
University, United States; James Ranson, Eric Loew, National Center for Atmospheric Research (NCAR), United States; V.
Chandrasekar, Colorado State University, United States

215.6: ESTABLISHING ANTENNA AND RECEIVER CHARACTERISTICS FOR ADDRESSING .....ccccceeceererenne [URSI]
MULTIPATH INTERFERENCE FOR UNMANNED AERIAL VEHICLE (UAV) NAVIGATING

URBAN CANYONS

Saeed Khan, Kansas State University Salina, United States

215.7: CHANNEL MODELING OF A PARTIALLY OPEN DRAIN AT 2.4 GHZ [URSI]
Soo Yong Lim, University of Nottingham Malaysia Campus, Malaysia; Zhengqing Yun, Magdy F. Iskander, University of Hawaii
at Manoa, United States

215.8: MOBILE POSITION ESTIMATION WITH RSS BASED TECHNIQUES IN AN URBAN CITY ...cccceeeeeueenes [URSI]
WITH MULTIPLE MULTI-STORIED STRUCTURES
Krishna Reddy Desi Reddy, Dattatreya Sarma Achanta, Satya Srinivas Vemuri, Chaitanya Bharathi Institute of Technology, India

215.9: ANEW APPROACH FOR 1KM URBAN PROPAGATION MODEL OF THE RECOMMENDATION ....... [URSI]
ITU-R P.1546
Seok-Hee Bae, Dong-Ho Cha, National Radio Research Agency, Republic of Korea

215.10: A STATISTICAL ANALYSIS OF PERSON-TO-VEHICLE COMMUNICATIONS CHANNELS IN AN ...[URSI]
URBAN ENVIRONMENT AT 5.8 GHZ
Michael Doone, Simon Cotton, Queen’s University Belfast, United Kingdom

216: MEDICAL IMAGING AND SENSING

216.1: AN OPTIMIZED GPU-ACCELERATED FDTD METHOD FOR MICROWAVE IMAGING USING A ...... [URSI]
FAST NONLINEAR INVERSE SCATTERING ALGORITHM
Guanbo Chen, John Stang, Mark Haynes, Mahta Moghaddam, University of Southern California, United States

216.2: NONLINEAR MICROWAVE IMAGING USING LEVENBERG-MARQUARDT METHOD WITH ............ [URSI]
ITERATIVE SHRINKAGE THRESHOLDING
Abdulla Desmal, Hakan Bagci, King Abdullah University of Science and Technology (KAUST), Saudi Arabia



216.3: ELECTROMAGNETIC IMAGING INSIDE METALLIC ENCLOSURES USING THE NORMAL ............. [URSI]
BOUNDARY FIELD COMPONENTS
Amer Zakaria, Mohammad Asefi, Majid Ostadrahimi, lan Jeffrey, Joe LoVetri, University of Manitoba, Canada

216.4: A STUDY OF CONTRAST-ENHANCED FUNCTIONAL MICROWAVE IMAGING [URSI]
Cameron Kaye, Joe LoVetri, Amer Zakaria, Anastasia Baran, University of Manitoba, Canada

216.5: THZ SPECTROSCOPY AND IMAGING OF MAJOR HUMAN ORGAN TISSUES FOR CANCER ............ [URSI]
MARGIN ASSESSMENT

Woon-Gi Yeo, Niru K. Nahar, Charles L. Hitchcock, The Ohio State University, United States; Sungchan Park, Ogan Gurel,
Samsung Electronics, Republic of Korea; Kubilay Sertel, The Ohio State University, United States

216.6: EXPERIMENTAL VALIDATION OF A NUMERICAL MODEL FOR THERMOACOUSTIC ......cccceeeeenienns [URSI]
IMAGING

Tao Qin, Xiong Wang, Huan Meng, Yexian Qin, Bruce Webb, University of Arizona, United States; Guobin Wan, Northwestern
Polytechnical University, China; Russell Witte, Hao Xin, University of Arizona, United States

216.7: MICROWAVE IMAGING OF BIOLOGICAL BONE TISSUE [URSI]
George Cheng, Yong Zhu, Jan Grzesik, Allwave Corporation, United States

216.8: 3D MICROWAVE NEARFIELD RADAR IMAGING (NRI) USING DIGITAL BREAST [URSI]
TOMOSYNTHESIS (DBT) FOR NON-INVASIVE BREAST CANCER DETECTION
Richard Obermeier, Matt Tivnan, Carey M. Rappaport, José Angel Martinez-Lorenzo, Northeastern University, United States

216.9: BREAST CANCER IMAGING USING MICROWAVE TOMOGRAPHY WITH RADAR-DERIVED ......... [URSI]
PRIOR INFORMATION

Anastasia Baran, University of Manitoba, Canada; Doug Kurrant, University of Calgary, Canada; Amer Zakaria, University of
Manitoba, Canada; Elise Fear, University of Calgary, Canada; Joe LoVetri, University of Manitoba, Canada

217: FINITE-DIFFERENCE TIME-DOMAIN METHODS I

217.1: AN OPENCL IMPLEMENTATION FOR ACCELERATION OF THE BOR-FDTD ALGORITHM ON ............ 494
GPUS

Xiande Wang, Douglas H. Werner, The Pennsylvania State University, United States

217.2: 2-D NON-CONFORMAL DOMAIN DECOMPOSITION USING THE LAGUERRE-FDTD 496
SCHEME

Ming Yi, Madhavan Swaminathan, Georgia Institute of Technology, United States; Zhiguo Qian, Alaeddin Aydiner, Intel
Corporation, United States

217.3: SOME REMARKS ON THE FINITE-DIFFERENCE TIME-DOMAIN MODELING OF ROTATING .......cce.... 498
CHARGES
Anastasios Panaretos, Douglas H. Werner, Pennsylvania State University, United States

217.4: MODELING LOGGING WHILE DRILLING SYSTEMS AT LOW FREQUENCIES USING THE .................... 500
FINITE DIFFERENCE TIME DOMAIN (FDTD)

Kadappan Panayappan, Sidharath Jain, Raj Mittra, The Pennsylvania State University, United States; Jaideva C Goswami,
Schlumberger, United States

217.5: COMBINING THE FDTD ALGORITHM WITH SIGNAL PROCESSING TECHNIQUES FOR ..........cccceueuueuee. 502
PERFORMANCE ENHANCEMENT
Kapil Sharma, Kadappan Panayappan, Ravi Arya, Raj Mittra, The Pennsylvania State University, United States

217.6: FDTD SIMULATION OF THIN RESISTIVE SHEETS 504
Yong Wang, Scott Langdon, Remcom Inc., United States

217.7: INTEGRATION OF THE FDTD METHOD INTO THE ITERATIVE MULTI-REGION 506
TECHNIQUE FOR SCATTERING FROM MULTIPLE THREE DIMENSIONAL OBJECTS

Fatih Kaburcuk, Syracuse University, United States; Veysel Demir, Northern Illinois University, United States; Atef Elsherbeni,
Colorado School of Mines, United States; Ercument Arvas, Syracuse University, United States




217.8: ACCURATE CALCULATION TECHNIQUE FOR TIME DOMAIN IMPEDANCE IN FDTD .......ccccceuceeueuruncnce. 508
METHOD
Wenhua Yu, Xiaoling Yang, 2COMU, Inc., United States,; Herbert Fluhler, FreEnt Technologies, Inc., United States

218: HYBRID NUMERICAL METHODS

218.1: DEVELOPMENT OF AN INTERFACE BETWEEN ICEPIC AND FDXD FOR HPM SYSTEM ..........c....... [URSI]
INTEGRATION
Henry Zhang, Pravit Tulyathan, Justin Morrill, Quang Nguyen, Boeing, United States

218.2: AN FMM-FFT ACCELERATED INTEGRAL EQUATION SOLVER FOR CHARACTERIZING ......cceeeeee [URSI]
ELECTROMAGNETIC WAVE PROPAGATION IN MINE TUNNELS AND GALLERIES LOADED

WITH CONDUCTORS

Abdulkadir C. Yiicel, Yang Liu, University of Michigan, United States; Hakan Bagci, King Abdullah University of Science and
Technology (KAUST), Saudi Arabia; Eric Michielssen, University of Michigan, United States

218.3: A FMM-FFT ACCELERATED HYBRID VOLUME SURFACE INTEGRAL EQUATION SOLVER .......... [URSI]
FOR ELECTROMAGNETIC ANALYSIS OF RE-ENTRY SPACE VEHICLES

Abdulkadir C. Yiicel, Luis J. Gomez, Yang Liu, University of Michigan, United States; Hakan Bagci, King Abdullah University of
Science and Technology (KAUST), Saudi Arabia; Eric Michielssen, University of Michigan, United States

218.4: A WELL-CONDITIONED VOLUME-SURFACE COMBINED FIELD INTEGRAL EQUATION ..........c..... [URSI]
(VSCFIE) FOR INHOMOGENEOUS SCATTERERS WITH NEGATIVE PERMITTIVITIES
Luis J. Gomez, Abdulkadir C. Yiicel, Eric Michielssen, University of Michigan, United States

218.5: THE HYBRID SETD-FETD METHOD WITH FIELD VARIABLES E AND B [URSI]
Qiang Ren, Duke University, United States; Luis Tobon, Pontificia Universidad Javeriana-Cali, Colombia; Qingtao Sun, Qing
Huo Liu, Duke University, United States

218.6: GPU ACCELERATED FAST MOM-PO FOR MODELING COMPLEX ONBOARD ANTENNA ......c.cccece. [URSI]
MOUNTED ON LARGE-SCALE PLATFORMS
Zi-Liang Liu, Chao-Fu Wang, National University of Singapore, Singapore

218.7: A TECHNIQUE FOR SOLVING MULTISCALE PROBLEMS BY HYBRIDIZING FREQUENCY ............. [URSI]
AND TIME DOMAIN ALGORITHMS
Chiara Pelletti, Kadappan Panayappan, Raj Mittra, The Pennsylvania State University, United States

218.8: AN EM-CKT SIMULATOR FOR ANALYZING TRANSIENT SCATTERING FROM NONLINEARLY ...[URSI]
LOADED PERIODIC STRUCTURES
Vivek Subramanian, Ali Ender Yilmaz, The University of Texas at Austin, United States

218.9: A DISCONTINUOUS GALERKIN TIME DOMAIN INTEGRAL EQUATION HYBRID SOLVER ............. [URSI]
Nicholas Miller, Andrew Pray, John D. Albrecht, Balasubramaniam Shanker, Michigan State University, United States

224.1: A PRECLINICAL SYSTEM FOR FOCUSED MICROWAVE THERMAL THERAPY WITH ..........cccu..... [URSI]
INTEGRATED REAL-TIME 3D MICROWAVE THERMAL MONITORING
Mark Haynes, John Stang, Guanbo Chen, Mahta Moghaddam, University of Southern California, United States

224.2: DEVELOPMENT OF MICROWAVE TISSUE COAGULATOR WITH CUTTING MECHANISM.......cceeeues [URSI]
Kazuyuki Saito, Koichi Ito, Yuta Endo, Kenta Suzuki, Chiba University, Japan

224.3: ANTENNA DESIGN AND PLACEMENT OPTIONS FOR AN IMPLANTABLE WIRELESS MEDICAL ......... 512
TELEMETRY SYSTEM

Shahidul Islam, Karu P. Esselle, Macquarie University, Australia; David Bull, BCS Innovations, Australia; Paul Pilowsky, The
Heart Research Institute, Australia

224.4: REVISITING THE WISCONSIN-CALGARY DIELECTRIC SPECTROSCOPY STUDY OF ............cucuu... [URSI]
BREAST TISSUE SPECIMENS: IMPROVED COLE-COLE MODELS IN THE UHF BAND
Alperen Ozalp, Susan C. Hagness, University of Wisconsin-Madison, United States



224.5: INITIAL STUDY WITH MICROWAVE IMAGING OF THE AXILLA TO AID BREAST CANCER .......... [URSI]
DIAGNOSIS

Ricardo Eleuterio, Alexandre Medina, Universidade de Lisboa, Faculdade de Ciéncias, Instituto de Biofisica e Engenharia
Biomédica; Universidade Nova de Lisboa, Faculdade de Ciéncias e Tecnologia, Departamento de Fisica, Portugal; Raquel
Conceigdo, Universidade de Lisboa, Faculdade de Ciéncias, Instituto de Biofisica e Engenharia Biomédica, Portugal

224.6: SYSTEM ARCHITECTURE AND SIMULATION METHODOLOGY OF A MULTI-SCALE DRUG ................ 514
DELIVERY PLATFORM USING TRANSIENT MICROBOTS

Yu Zhou, Lujiang Qian, Changyu Wang, Yifan Chen, Rui Wang, Qingfeng Zhang, South University of Science and Technology of
China, China

224.7: EVALUATION OF THE SKIN THICKNESS EFFECTS IN BREAST MICROWAVE RADAR .........ccueeeueenee. 516
IMAGES

Mario Solis Nepote, Diego Herrera Rodriguez, Jorge Sacristan, Daniel Flores Tapia, Stephen Pistorius, University of Manitoba,
Canada

224.8: SPECIFIC ABSORPTION RATE IN HUMAN TORSO FROM MICROWAVE-BASED HEART .....ccccceceeueeencens 518
FAILURE DETECTION SYSTEMS
Sasan Ahdi Rezaeieh, Kristian Sorbello, Amin Abbosh, The University of Queensland, Australia

224.9: MINIATURIZATION TECHNIQUES FOR ANTENNAS DESIGNED FOR MICROWAVE-BASED ..........cc.... 520
HEART FAILURE DETECTION SYSTEMS
Sasan Ahdi Rezaeieh, Amin Abbosh, The University of Queensland, Australia

225: A HISTORY OF THE SOCIETY AND ITS TECHNOLOGY

225.1: A BRIEF HISTORY OF THE INTERNATIONAL SYMPOSIUM ON ANTENNAS AND 522
PROPAGATION
Stuart Long, University of Houston, United States

225.2: SOME LESSONS LEARNED IN EARLY EFFORTS TO SOLVE INTEGRAL EQUATIONS .....cccceeeceeeecnns [URSI]
NUMERICALLY
Chalmers Butler, Clemson University, United States

225.3: DEVELOPMENT OF SURFACE INTEGRAL EQUATION SOLUTIONS USING THE METHOD .............. [URSI]
OF MOMENTS
Donald Wilton, University of Houston, United States

225.4: A CENTURY OF SCANNING ARRAY TECHNOLOGY 524
Robert Mailloux, Consultant/ ARCON Corporation, United States

225.5: EARTH-SPACE PROPAGATION ABOVE 10 GHZ [URSI]
Warren Stutzman, Virginia Polytechnic Institute and State University, United States

225.6: TWO PUBLICATIONS IN THE IEEE ANTENNAS AND PROPAGATION JOURNALS THAT .....cceerreeeernn 526
IMPACTED MY CAREER
John L. Volakis, The Ohio State University, United States

225.7: A HISTORY & FUTURE OF IMPLANTABLE ANTENNAS 527
Cynthia Furse, Andrew Chrysler, University of Utah, United States

225.8: METASURFING SINCE 1987 — A PERSONAL STORY INVOLVING SOFT AND HARD SURFACES, ........... 529
EBG SURFACES, CLOAKING, GAP WAVEGUIDES AND MASS PRODUCTION
Per-Simon Kildal, Chalmers University of Technology, Sweden

225.9: THE NOVELTIES OF A REFLECTARRAY ANTENNA: A LEGITIMATE CHILD OF A REFLECTOR ..[URSI]
AND AN ARRAY ANTENNA
Yahya Rahmat-Samii, University of California, Los Angeles, United States



225.10: MULTIMEDIA AND TECHNOLOGY BASED ELECTROMAGNETIC EDUCATION 531
Magdy F. Iskander, University of Hawaii, United States

225.11: HOW DID MAXWELL COME TO THE CONCLUSION THAT LIGHT WAS [URSI]
ELECTROMAGNETIC IN NATURE AND WHY DID HE GAVE UP HIS CONCEPT OF

DISPLACEMENT CURRENT THAT WE EVEN USE TODAY?

Tapan K. Sarkar, Walid Dyab, Syracuse University, United States; Magdalena Salazar-Palma, University Carlos II, Spain

226: ANTENNAS LOADED WITH METAMATERIALS

226.1: HIGH-GAIN PLANAR BOW-TIE ANTENNA USING ZERO INDEX METAMATERIAL 533
Abdolmehdi Dadgarpour, Behnam Zarghooni, Tayeb A. Denidni, University of Quebec (UQAT), Canada

226.2: CIRCULARLY AND LINEARLY POLARIZED WAVES FROM A METAMATERIAL SPIRAL .......ccccceeueeueeee 535
ANTENNA

Hisamatsu Nakano, Toshio Shimizu, Hideyuki Kataoka, Junji Yamauchi, Hosei University, Japan

226.3: RECONFIGURABLE METAMATERIAL DIPOLE ANTENNA 537
Behnam Zarghooni, Abdolmehdi Dadgarpour, Tayeb A. Denidni, INRS-EMT University of Quebec, Canada

226.4: HIGH-POWER CONSIDERATIONS IN METAMATERIAL ANTENNAS 539

Jeremy Bossard, Clinton P. Scarborough, Qi Wu, Douglas H. Werner, Ping Werner, The Pennsylvania State University, United
States; Scott F. Griffiths, Joint Non-Lethal Weapons Directorate, United States

226.6: A LOW-PROFILE UNIDIRECTIONAL ANTENNA ENABLED BY INTERDIGITAL CAPACITOR................. 543
LOADED METASURFACE
Taiwei Yue, Zhi Hao Jiang, Douglas H. Werner, The Pennsylvania State University, United States

226.7: A UNI-PLANAR MICROSTRIP CSRR METAMATERIAL ANTENNA 545
Walaa Wahba, Mahmoud Abdalla, Ahmed Mohamed, MTC University, Egypt; Abdelmegeed Allam, GUC, Egypt

226.8: S-SSHAPE MEANDERED MICROSTRIP PATCH ANTENNA DESIGN USING METAMATERIAL .......ccoceeueen. 547
Shobhit Patel, Charotar University of Science & Technology, India; Yogeshwar Kosta, Marwadi Education Foundation’s Group
of Institutions, India

226.9: A NOVEL BROADBAND FRACTAL METAMATERIAL UNIT CELL 549
Kathryn Smith, Ryan Adams, Thomas Weldon, University of North Carolina at Charlotte, United States

227: NON-TRADITIONAL RECONFIGURABILITY, TUNING, AND STEERING METHODS

227.1: AN ELECTRONICALLY-STEERABLE ARTIFICIAL-IMPEDANCE-SURFACE ANTENNA ......ccocceseesscsnscnsons 551
D. J. Gregoire, J. S. Colburn, A. M. Patel, HRL Laboratories, LLC, United States, R. Quarfoth, D. F. Sievenpiper, University of
California, San Diego, United States

227.2: ROBUST PRESSURE-ACTUATED LIQUID METAL DEVICES SHOWING RECONFIGURABLE ................. 553
ELECTROMAGNETIC EFFECTS AT GHZ FREQUENCIES

Brad Cumby, Jason Heikenfeld, University of Cincinnati, United States; Michael Dickey, North Carolina State University, United
States; Christopher Tabor, Wright Patterson Air Force Base, United States; David Mast, University of Cincinnati, United States

227.3: BANDWIDTH RECONFIGURABLE ULTRA-WIDEBAND ARRAYS 555
Nathanael J. Smith, Dimitrios K. Papantonis, John L. Volakis, The Ohio State University ElectroScience Laboratory, United
States

227.4: A MICROFLUIDICALLY-SWITCHED CPW FOLDED SLOT ANTENNA 557
Alireza Pourghorban Saghati, Jaskirat Batra, Jun Kameoka, Kamran Entesari, Texas A&M University, United States

227.5: RECONFIGURABLE RING SLOT ANTENNA WITH POLARIZATION DIVERSITY USING .....ccccceceeevrcurennee 559
PNEUMATIC CONTROL

Billy Wu, Michal Okoniewski, Chris Hayden, University of Calgary, Canada



227.6: LIQUID CRYSTAL RECONFIGURABLE CIRCULARLY POLARIZED PATCH ANTENNAL.......ccccceeveeucsnecncsns 561
Christopher Woehrle, Firas Ayoub, Derek Doyle, Christos Christodoulou, The University of New Mexico, United States

227.7: RECONFIGURABLE ELECTROMAGNETICS DEVICES ENABLED BY A NON-LINEAR DOPANT ............ 563
DRIFT MEMRISTOR
Micah Gregory, Douglas H. Werner, The Pennsylvania State University, United States

227.8: RECONFIGURABLE THZ FILTERS WITH INTEGRATED MICRO-HEATER 565
Varittha Sanphuang, Nima Ghalichechian, Niru K. Nahar, John L. Volakis, The Ohio State University, United States

227.9: THEORY, MEASUREMENTS, AND PROTOTYPES OF PLASMA ANTENNAS 567
Theodore Anderson, Haleakala Research and Development Inc., United States

227.10: A NOVEL J-SHAPE ACTIVE MEMS META-MATERIAL ANTENNA 569
Yong Luo, Hiroshi Toshiyoshi, The University of Tokyo, Japan

228: DESIGNING SMALL ANTENNAS

228.1: SUPER DIRECTIVE COMPACT ANTENNA DESIGN USING SPHERICAL WAVE EXPANSION.....c.cccoeeeueens 571
Antonio Clemente, Melusine Pigeon, Lionel Rudant, Christophe Delaveaud, CEA, Leti, France

228.2: ANEW TECHNIQUE FOR HIGH DATA-RATE TRANSMISSION USING NARROWBAND .......ccccceceecvrcuncanee 573
ANTENNAS

Mohsen Salehi, Majid Manteghi, Virginia Polytechnic Institute and State University, United States

228.3: A SIMPLE CIRCULAR POLARIZED LOOP ANTENNA 575
Mayumi Matsunaga, Ehime University, Japan

228.4: SIW-FED THIN FABRY-PEROT CAVITY ANTENNA 577
Wei Liu, Zhi Ning Chen, Xianming Qing, Institute for Infocomm Research, Singapore

228.5: NEW DESIGN METHODOLOGY FOR ELECTRICALLY SMALL HF ANTENNA 579
James Baker, Magdy F. Iskander, University of Hawaii at Manoa, United States

228.6: GENERALISED ABSORPTION EFFICIENCY OF YAGI-UDA ANTENNAS 581
Morteza Shahpari, David V. Thiel, Griffith University, Australia

228.7: THERMAL LOSS OF HIGH-Q ANTENNAS IN TIME DOMAIN VS. FREQUENCY DOMALIN ....cccceoeeeucenscencons 583
SOLVER

Pevand Bahramzy, Gert Froglund Pedersen, Aalborg university, Denmark

228.8: SMALL ANTENNA DESIGN USING SURROGATE-BASED OPTIMIZATION 585
Slawomir Koziel, Reykjavik University, Iceland; Adrian Bekasiewicz, Gdansk University of Technology, Poland

228.9: EFFECT OF NEARBY OBJECT ON THE CHARACTERISTICS OF FOLDED MONOPOLE .......cccccceeencaniccenns 587
ANTENNA WITH PARASITIC ELEMENT FOR WIMAX/WLAN APPLICATIONS

Tsutomu Ito, Takashi Oki, National Defense Academy, Japan; Yuta Nakagawa, Tsuneto Kimura, Shingo Tanaka, Yazaki
Corporation, Japan; Hisashi Morishita, National Defense Academy, Japan

228.10: EFFECT OF DOUBLE GROUND PLANE ON SUPERSTRATE LOADED MONOPOLE 589
PRINTED ANTENNA
Prashant Garg, Tarun Kanti Bhattacharyya, Indian Institute of Technology Kharagpur, India

229: VEHICULAR ANTENNAS AND COMMUNICATIONS

229.1: LOW-PROFILE DIRECTION FINDING SYSTEM WITH SIW HORN ANTENNAS FOR 591
VEHICULAR APPLICATIONS

Marc Esquius-Morote, Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland; Benjamin Fuchs, IETR/University of
Rennes I, France; Jean-Frangois Ziircher, Juan R. Mosig, Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland




229.2: VEHICLE MOUNTED INVERTED-L ANTENNA FOR HIGH-FREQUENCY (HF) 593
COMMUNICATIONS
Saurabh Sanghai, Maxim Ignatenko, Dejan Filipovic, University of Colorado Boulder, United States

229.3: THE COMPARISON OF MOUNTING APPROACHES FOR VEHICULAR MULTI-ARM SPIRAL .....cueeeeeee 595
ANTENNAS

Timothy Samson, Maxim Ignatenko, Dejan Filipovic, University of Colorado Boulder, United States

229.4: RADIO CHANNEL IN A MINIVAN’S PASSENGER CABIN: PRELIMINARY RAY TRACING ....ccceeeeerreeeeeeee 597
SIMULATIONS

Lin Cheng, Trinity College, United States; Fan Bai, General Motors Research, United States; Daniel Stancil, North Carolina
State University, United States

229.5: INVESTIGATION OF WAVEGUIDE EFFECTS IN INTRA-VEHICULAR ENVIRONMENTS ......cccceceeuvrurencncee 599
Christopher Torbitt, Kyle Tomsic, Jayanti Venkataraman, Gill Tsouri, Rochester Institute of Technology, United States; Moshe
Laifenfeld, Michael Dziatczak, General Motors, Israel

229.6: EFFECTS OF CAR BODY ON RADIATION PATTERN OF CAR ANTENNA MOUNTED ON SIDE ............... 601
MIRROR FOR INTER-VEHICLE COMMUNICATIONS
Suguru Imai, Kenji Taguchi, Tatsuya Kashiwa, Takeshi Kawamura, Kitami Institute of Technology, Japan

229.7: CAPACITY MEASUREMENT OF MULTIPLE ANTENNA SYSTEMS FOR CAR TO CAR 603
COMMUNICATION
Nischal Adhikari, Sima Noghanian, University of North Dakota, United States

229.8: LARGE SCALE PROPAGATION ANALYSIS OF VEHICLE-TO-VEHICLE COMMUNICATIONS AT ......... 605
5.9 GHZ
Hamou Chehri, Nadir Hakem, Université du Québec en Abitibi-Témiscamingue, Canada

229.9: RF EXPOSURE INSIDE AND OUTSIDE VEHICLES 607
David Garrido Lopez, Maxim Ignatenko, Dejan Filipovic, University of Colorado, United States

229.10: BACK-TO-BACK PATCH ANTENNAS FOR INTELLIGENT DOOR LOCK WITH HIGH .............ccccueuu.e. 609
ISOLATION
Bo Yuan, Xiao Hong Zhang, Guo Qing Luo, Gaofeng Wang, Wen Wang, Hangzhou Dianzi University, China

230: ANTENNA THEORY AND DESIGN

230.1: ANALYTICAL MODEL FOR DISTRIBUTED POWER ABSORBERS UNDER A FOCUSING ......cccceceecvrsurcanee 611
SYSTEM

Beatriz Blazquez, Nuria Llombart, Andrea Neto, Delft University of Technology, Netherlands; Angelo Freni, University of
Florence, Italy

230.2: CIRCUIT MODEL FOR TRANSVERSE EM WAVES 613
Carlo Andrea Gonano, Riccardo Enrico Zich, Politecnico di Milano, Italy

230.4: ANALYSIS, SIMULATION, EXPERIMENTAL PERFORMANCE AND QUANTIFICATION OF ......cccceveeeueene 617
CONFORMAL WAVEGUIDE ARRAYS

Gregory Nelson, University of California, Davis, United States; B.P. Kumar, California State University, Sacramento, United
States; G.R. Branner, Christian Hurd, University of California, Davis, United States

230.5: ON THE EXISTENCE OF THE SOMMERFELD INTEGRAL POLE AND ITS CONTRIBUTION ......ccccueeeeee. 619
TO THE ELECTROMAGNETIC FIELD
Robert Nevels, Krzysztof Michalski, Texas A&M University, United States

230.6: TIME-VARYING ANTENNAS FOR ENHANCED BANDWIDTHS 621
Ramakrishna Janaswamy, University of Massachusetts, United States




230.7: WIRELESS POWER TRANSMISSION SYSTEM WITH BASE FED ULTRA LOW PROFILE ............cccueuenee. 623
INVERTED L ANTENNAS
Mitsuo Taguchi, Ippei Mine, Nagasaki University, Japan

230.8: IMPEDANCE OF A COIL IN SEAWATER 625
Alonzo Jenkins, Norfolk Sate University, United States; Viktor Bana, Greg Anderson, Alex Phipps, John D. Rockway, SPAWAR
SSC Pacific, United States

230.9: HIGH Q-FACTOR KU BAND INDUCTOR USING CYLINDRICAL RADIAL SUPERLATTICE ...................... 627
CONDUCTOR AND AIR-LIFTED ARCHITECTURE
Arian Rahimi, Yong-Kyu Yoon, University of Florida, United States

230.10: LOW-ANGLE POLARIZATION CONTROL USING PEC FINS 629
Brian Clark, Chi-Chih Chen, The Ohio State University, United States

231: ADVANCED MATERIALS AND METROLOGY

231.1: COMPLEMENTARY FREQUENCY SELECTIVE SURFACES FOR DIELECTRIC [URSI]
MEASUREMENTS
Chinwe Njoku, Yiannis Vardaxoglou, William G. Whittow, Loughborough University, United Kingdom

231.2: GYROMAGNETIC MATERIAL CHARACTERIZATION AND ERROR ANALYSIS USING A ......cceceuee [URSI]
PARTIALLY-FILLED WAVEGUIDE TECHNIQUE

Junyan Tang, Benjamin Crowgey, Edward Rothwell, Balasubramaniam Shanker, Leo Kempel, Michigan State University, United
States; Michael Havrilla, Air Force Institute of Technology, United States

231.3: MODELING OF ANISOTROPIC METAMATERIALS AS AN EFFECTIVE MEDIUM [URSI]
Gregory Mitchell, U.S. Army Research Laboratory, United States

231.4: MATERIAL CHARACTERIZATION USING A TWO-WIRE TRANSMISSION LINE [URSI]
Andrew Temme, Edward Rothwell, Michigan State University, United States

231.5: SUBSTRATES WITH NON-UNIFORM 3D GEOMETRIES FOR MINIATURIZATION OF ..........ccccceeuueee. [URSI]
MICROSTRIP PATCH ANTENNAS AND AESTHETIC DESIGN
William G. Whittow, Alireza Motevasselian, Loughborough University, United Kingdom

231.6: MULTIFERROIC THIN FILM CIRCULATOR WITH TUNABLE BANDPASS BEHAVIOR..........cccceceeuene [URSI]
Xi Yang, Yuanxun Wang, University of California, Los Angeles, United States

231.7: DUAL CHAMBER TRANSMISSION/REFLECTION METHOD FOR HIGH TEMPERATURE .................. [URSI]
ELECTROMAGNETIC MATERIAL CHARACTERIZATION

Andrew Bogle, University of Dayton Research Institute, United States, Michael Havrilla, Milo Hyde IV, Air Force Institute of
Technology, United States

231.8: FREE-SPACE CHARACTERIZATION OF CONDUCTOR-BACKED ABSORBING MATERIALS ............ [URSI]
USING AN APERTURE SCREEN
Korede Akinlabi-Oladimeji, Edward Rothwell, Prem Chahal, Michigan State University, United States

231.9: ANALYSIS AND DESIGN OF FREQUENCY SELECTIVE ABSORBERS [URSI]
Bo Li, Zhongxiang Shen, Nanyang Technological University, Singapore; Yuping Shang, University of Electronic Science and
Technology of China, China

231.10: MODELING ARRAY OF ECCENTRIC CORE-SHELL PLASMONIC SPHERES [URSI]
Masoud Rostami, Hossein Mosallaei, Northeastern University, United States



232: ADVANCES IN ANTENNA FEED CIRCUITS AND STRUCTURES II

232.1: K/KA-BAND SINGLE-POLE SINGLE-THROW SWITCH WITH INTEGRATED FILTERING ......ccccceceeueeencens 631
FUNCTION
Donghyun Lee, Cam Nguyen, Texas A&M University, United States

232.2: INCREASING THE EFFICIENCY OF ELECTRICALLY SMALL ANTENNAS ACROSS A LARGE .............. 633
BANDWIDTH USING MATCHING NETWORKS
Jingni Zhong, Asimina Kiourti, John L. Volakis, The Ohio State University, United States

232.3: TRAVELING-WAVE TUBE AMPLIFIER SECOND HARMONIC AS MILLIMETER-WAVE ... 635
BEACON SOURCE FOR ATMOSPHERIC PROPAGATION STUDIES
Rainee Simons, Edwin Wintucky, NASA Glenn Research Center, United States

232.4: DESIGN OF A 9.5 GHZ PRINTED CP RECTENNA BY USING A SEQUENTIALLY ROTATED ..........cceueeee. 637
FEEDING
Youngsub Kim, Young Joong Yoon, Yonsei University, Republic of Korea

232.5: DESIGN OF RECTIFYING CIRCUIT FOR WIRELESS POWER TRANSMISSION IN KA BAND .....ccccceeeeueeee 639
Guan-Nan Tan, Xue-Xia Yang, Shanghai University, China; Chong Tan, Chinese Academy of Sciences, China

232.6: A COMPACT ULTRA-WIDEBAND POWER DIVIDER WITH HIGH ISOLATION 641
Liang Liu, Ronghong Jin, Hangchen Yu, Xianling Liang, Junping Geng, Xudong Bai, Shanghai Jiao Tong University, China

232.7: THE DESIGN OF A 48-WAY HIGH POWER CAPACITY SECTORIAL WAVEGUIDE POWER .......c..ccceeeveee 643
DIVIDER
Ru Meng, Heng Zhang, Badar Muneer, Qi Zhu, USTC, China

232.8: OPTIMIZATION OF WPT EFFICIENCY USING A CONJUGATE LOAD IN NON-IMPEDANCE ......ccccceeue. 645
MATCHED SYSTEMS

Matthew Chabalko, Carnegie Mellon University, United States; Eduard Alarcon, Elisenda Bou, Universitat Politécnica de
Catalunya, BarcelonaTech, Spain; David Ricketts, North Carolina State University, United States

232.9: 15 W POWER AMPLIFIER MODULES USING COAXIAL WAVEGUIDE COMBINING BY ....cccccceereeceeccnnene 647
PLANAR PROBES

Gonca Suna, Taylan Eker, Mustafa Akkul, Mustafa Incebacak, ASELSAN Inc., Turkey,; Simsek Demir, Nevzat Yildirim, Middle
East Technical University, Turkey

232.10: A 340 GHZ HIGH GAUSSICITY SMOOTH SPLINE HORN ANTENNA FOR THE STEAMR .........cccceeueuuuee. 649
INSTRUMENT

Arvid Hammar, Terahertz and Millimetre Wave Laboratory, Sweden; Yogesh Karandikar, Per Forsberg, Anders Emrich,

Omnisys Instruments, Sweden; Jan Stake, Terahertz and Millimetre Wave Laboratory, Sweden

232.11: PLANAR BEAM STEERABLE LENS ANTENNA SYSTEM USING NON-UNIFORM FEED ......ccccceeccecsecssanens 651
METHOD

Jungsuek Oh, George Hutcheson, Samsung Research America - Dallas, United States; Wonbin Hong, Youngju Lee, Samsung
Electronics, Republic of Korea; Farshid Aryanfar, Samsung Research America - Dallas, Republic of Korea

233: INVERSE SCATTERING AND IMAGING 1

233.1: A HYBRID SAR - MODEL BASED METHOD FOR HIGH RESOLUTION IMAGING 653
Borja Gonzalez-Valdes, Northeastern University, United States; Yuri Alvarez Lopez, Universidad de Oviedo, Spain; José Angel
Martinez-Lorenzo, Northeastern University, United States; Fernando Las-Heras Andres, Universidad de Oviedo, Spain; Carey
M. Rappaport, Northeastern University, United States

233.2: APPLICATION OF VARIABLE PROJECTION SCHEME FOR DATA CALIBRATION IN 655
ELECTROMAGNETIC WAVE INVERSION

Fugiang Gao, University of Wisconsin-Madison, United States; Maokun Li, Aria Abubakar, Tarek Habashy, Schlumberger-Doll
Research, United States




233.3: A FINITE ELEMENT BASED HYBRID SOURCE-TYPE SCHEME FOR MICROWAVE IMAGING .......cceveee 657
Elia A. Attardo, Giuseppe Vecchi, Politecnico di Torino, Italy; Lorenzo Crocco, CNR-IREA, National Research Council of Italy,
Italy

233.4: SINGULAR VALUE DECOMPOSITION OF THE CURRENT-TO-FIELD OPERATOR IN 659
SOLVING INVERSE SCATTERING PROBLEMS
Kuiwen Xu, Lixin Ran, Zhejiang University, China; Yu Zhong, Xudong Chen, National University of Singapore, Singapore

233.5: PULSE SHAPING NETWORK FOR MULTIPLEXING IN SINGLE ANTENNA TIME REVERSAL ................ 661
SYSTEM
Rui Zang, Bing-Zhong Wang, Shuai Ding, De-Shuang Zhao, University of Electronic Science and Technology of China, China

233.6: ELECTROMAGNETIC SUB-WAVELENGTH IMAGING USING THE BASIS MATRIX METHOD ............... 663
IN CONJUNCTION WITH SINGULAR VALUE DECOMPOSITION (SVD) ALGORITHM
Xiang Gu, Raj Mittra, The Pennsylvania State University, United States; Yunhua Zhang, Chinese Academy of Sciences, China

233.7: INVERSE SCATTERING THROUGH COMPRESSIVE SENSING AND SYNTHETIC 665
EXPERIMENTS

Martina Bevacqua, Tommaso Isernia, University Mediterranea, Italy; Lorenzo Crocco, CNR-IREA, National Research Council of
Italy, Italy; Loreto Di Donato, University of Catania, Italy

233.8: MICROWAVE IMAGING FROM TOTAL ELECTRIC FIELD DATA 667
Takashi Takenaka, Toshifumi Moriyama, Nagasaki University, Japan

233.9: NEAR-FIELD INVERSE SCATTERING FOR 2D TARGET PROFILE RECONSTRUCTION......ccccceseeursesnrsenees 669
Feng Xu, Fudan University, China

233.10: SENSITIVITY-BASED QUANTITATIVE IMAGING USING PLANAR RASTER SCANNING......ccccceeveeureneens 671
Sheng Tu, Yifan Zhang, Natalia K. Nikolova, McMaster University, Canada

234: MIMO ANTENNAS FOR MOBILE DEVICES

234.1: A MIMO BASED MEANDERED LINE ANTENNA FOR MOBILE DEVICES 673
Joseph Costantine, California State University, Fullerton, United States; Saud Alsaeed, Arizona State University, United States;
Ali Ramadan, Karim Kabalan, American University of Beirut, Lebanon; Youssef Tawk, Christos Christodoulou, The University of
New Mexico, United States

234.2: ANNULAR SLOT BASED PRINTED MIMO ANTENNA SYSTEM DESIGN 675
Muhammad Umar Khan, Mohammad S. Sharawi, King Fahd University of Petroleum and Minerals, Saudi Arabia

234.3: ISOLATION ENHANCEMENT BASED ON REACTION THEOREM FOR MIMO ANTENNA ......cccccceeeennene 677
SYSTEM

Tzu-Chun Tang, Ken-Huang Lin, National Sun Yat-Sen University, Taiwan

234.4: A MULTI-BAND LOADED SEMI-RING MIMO ANTENNA 679
Sagar Dhar, KFUPM, Saudi Arabia; Mohammad S. Sharawi, King Fahd University of Petroleum and Minerals, Saudi Arabia
234.5: A PATTERN DIVERSITY ANTENNA WITH DECOUPLING PORTS FOR LTE MOBILE PHONE ................. 681
Lila Mouffok, Centre of Development of Advanced Technologies, Algeria

234.6: DIVERSITY ANTENNA WITH SLITS FOR WBAN APPLICATIONS 683
Do-gu Kang, Jaehoon Choi, Hanyang University, Republic of Korea

234.7: EXPERIMENTAL STUDY OF ADAPTIVE IMPEDANCE MATCHING IN AN INDOOR 685
ENVIRONMENT

Ivaylo Vasilev, Lund University, Sweden; Vanja Plicanic, Sony Mobile Communications, Sweden; Ruiyuan Tian, Nokia
Corporation, Finland; Buon Kiong Lau, Lund University, Sweden



234.8: MIMO ANTENNA CONCEPT FOR 4G ELECTRONIC EYEWEAR DEVICES 687
Aykut Cihangir, Gilles Jacquemod, Cyril Luxey, Fabien Ferrero, University Nice-Sophia Antipolis, France; William G.

Whittow, Chinthana J. Panagamuwa, Loughborough University, United Kingdom; Romain Pilard, Frédéric Gianesello,
STMicroelectronics, France

234.9: LTE700/WWAN MIMO ANTENNA SYSTEM INTEGRATED WITH DECOUPLING STRUCTURE ............... 689
FOR ISOLATION IMPROVEMENT
Wei-Ji Chen, Hung-Hsuan Lin, Industrial Technology Research Institute, Taiwan

234.10: A COMPACT WIDEBAND QUAD-ELEMENT PLANAR ANTENNA FOR WIMAX MIMO .....cccceceeueeeerurunaee 691
APPLICATION
Han Wang, Longsheng Liu, Zhijun Zhang, Yue Li, Zhenghe Feng, Tsinghua University, China

235: PROPAGATION CHANNEL EMULATION AND CHARACTERIZATION IN COMPLEX
ENVIRONMENTS

235.1: GROUND EFFECTS ON THE PERFORMANCE OF A TWO-ELEMENT DIPOLE ARRAY ....eeeeecccrrneeecne 693
DESIGNED FOR NVIS COMMUNICATIONS
Rohit Sammeta, Dejan Filipovic, University of Colorado Boulder, United States

235.2: HIGH DATA RATE UNDERSEA BROADBAND RADIO-FREQUENCY COMMUNICATIONS .....cccoceeeceeecnnene 695
Brian Kelley, Ph.D, The University of Texas at San Antonio, United States; Krishna Naishadham, Georgia Institute of
Technology, United States

235.3: OUTDOOR-TO-INDOOR RADIO PROPAGATION CHARACTERISTICS WITH 800 MHZ BAND IN ........... 697
AN URBAN ENVIRONMENT
Yuki Hirota, Haruki Izumikawa, Chihiro Ono, KDDI R&D Laboratories, Inc., Japan

235.4: STUDY OF OUTDOOR-TO-INDOOR CHANNEL IN URBAN AREA 699
Yee Hui Lee, Associate professor/Nanyang Technological University, Singapore; Xiao Hong Mao, Nanyang Technological
University, Singapore

235.5: PROPAGATION AND CHANNEL CHARACTERISTICS IN SEAWATER ENVIRONMENT ........cccceceeeeunuenace. 701
Viet Phuong Bui, Wai Siang Yeoh, A*STAR Institute of High Performance Computing, Singapore

235.6: REFLECTION/TRANSMISSION COEFFICIENT FOR TWO-LAYERED DIELECTRIC SLAB ..........ccccueu... 703
WITH INTERNAL MULTIPLE REFLECTIONS
Ryoichi Sato, Niigata University, Japan; Hiroshi Shirai, Chuo University, Japan

235.7: COMPUTATIONAL ACCURACY AND SPEED OF SOME KNIFE-EDGE DIFFRACTION MODELS............. 705
Darcy Bibb, Jonathan Dang, Zhengqing Yun, Magdy F. Iskander, University of Hawaii, United States

235.8: ESTIMATING POWER ANGULAR SPECTRA IN MULTI-PROBE SETUPS FOR TERMINAL .....cccceerueeecenee 707
TESTING
Wei Fan, Jesper Nielsen, Gert Froglund Pedersen, Aalborg University, Denmark

235.9: ASSESSMENT OF WIND TURBINES GENERATORS INFLUENCE IN VOR AERONAUTICAL ............c.c..... 709
NAVIGATION SYSTEMS

Joana A. Fernandes, Luis M Correia, IST - University of Lisbon, Portugal; Carlos Alves, Luis Pissarro, Marcio Teixeira, NAV,
Portugal

235.10: ANALYSIS OF WIND TURBINES GENERATORS INFLUENCE IN AERONAUTICAL RADARS....uueeeee. 711
Ricardo Santos, Luis M Correia, IST - University of Lisbon, Portugal; Carlos Alves, Luis Pissarro, Alvaro Albino, NAV, Portugal

235.11: DESIGN AND IMPLEMENTATION OF FLEXIBLE 4Mx4N MIMO CHANNEL EMULATOR ....................... 713
Nianzu Zhang, Guangqi Yang, Jianfeng Zhai, Wei Hong, Southeast University, China



236: PROPAGATION CHANNEL CHARACTERIZATION FOR ON-BODY NETWORKS

236.1: ON-BODY PROPAGATION AT 60 GHZ: IMPACT OF A TEXTILE PRESENCE 715
Anda R. Guraliuc, Maxim Zhadobov, Guido Valerio, Ronan Sauleau, Institute of Electronics and Telecommunications of Rennes,
France; Nacer Chahat, Jet Propulsion Laboratory, United States

236.2: A STATISTICAL CHARACTERIZATION OF ON-BODY FADING USING THE SHADOWED K-y ................ 717
FADING MODEL
Simon Cotton, Seong Ki Yoo, Michael Doone, Queen’s University Belfast, United Kingdom

236.3: FADING CHARACTERISTICS OF INDOOR OFF-BODY COMMUNICATIONS WITH 719
MULTIPLE-ANTENNAS AT THE BASE STATION
Seong Ki Yoo, Simon Cotton, Queen’s University Belfast, United Kingdom

236.4: AN EXPERIMENTAL EVALUATION OF SPATIAL DIVERSITY FOR BODY-TO-BODY 721
COMMUNICATIONS WITHIN AN URBAN ENVIRONMENT AT 2.45 GHZ
Seong Ki Yoo, Simon Cotton, Michael Doone, Queen’s University Belfast, United Kingdom

236.5: FADING CHARACTERISTICS OF BODY-TO-BODY CHANNELS SUBJECT TO VEHICULAR ........uuueeeeee. 723
TRAFFIC CONDITIONS AT 2.45 GHZ
Michael Doone, Simon Cotton, Queen’s University Belfast, United Kingdom

237: FINITE-DIFFERENCE TIME-DOMAIN METHODS II

237.1: A SIMPLE IMPLICIT AND UNCONDITIONALLY STABLE FDTD METHOD BY CHANGING ......cceccerveencens 725
ONLY ONE TIME INSTANT
Md Gaffar, Dan Jiao, Purdue University, United States

237.2: ANEW FDTD FORMULATION FOR LONG DISTANCE WAVE COMPUTATIONS 727
John Steinhoff, Subhashini Chitta, Andrew Wilson, Wave CPC, Inc, United States; Eric Michielssen, Abdulkadir C. Yiicel,
University of Michigan, United States

237.4: DYNAMIC ANALYSIS OF ACOUSTIC WAVE MEDIATED MULTIFERROIC RADIATION VIA ................. 731
FDTD METHODS
Zhi Yao, Yuanxun Wang, University of California, Los Angeles, United States

238: FAST METHODS

238.1: NOVEL HIGH PRECISION UFFT METHODOLOGY FOR FAST ANALYSIS OF 3D PLANAR .....ccccce.. [URSI]
CIRCUITS EMBEDDED IN SHIELDED LAYERED MEDIA

Brian Rautio, Syracuse University, United States; Vladimir Okhmatovski, University of Manitoba, United States; Jay Lee,
Syracuse University, United States

238.2: NON-UNIFORM SAMPLING SCHEMES FOR FAST MULTILEVEL SOURCE IMAGING OF ................. [URSI]
REFLECTOR ANTENNA SURFACES
Alexander Gergel, Amir Boag, Tel Aviv University, Israel

238.3: SIMULTANEOUS HIGH-ORDER CONTRAST SOURCE INVERSION OF DIELECTRIC AND ................ [URSI]
MAGNETIC TARGETS
lan Jeffrey, Amer Zakaria, Anastasia Baran, Joe LoVetri, University of Manitoba, Canada

301: MILLIMETER-WAVE LENSES AND BEAM SHAPING APPLICATIONS

301.1: WIDE ANGLE BEAM SCANNING AT MILLIMETER WAVES USING A PLANAR LENS 733
George Hutcheson, Jungsuek Oh, Farshid Aryanfar, Samsung Research America - Dallas, United States




301.2: PLANAR LENS USING MIXED-ORDER SPATIAL ELLIPTIC FILTER 735
Jungsuek Oh, George Hutcheson, Samsung Research America - Dallas, United States; Wonbin Hong, Youngju Lee, Samsung
Electronics, Republic of Korea

301.3: A 2X2 LENS-INTEGRATED ON-CHIP ANTENNA SYSTEM FOR A 820 GHZ MULTIPLIER-CHAIN ........... 737
SOURCE IN SIGE TECHNOLOGY
Janusz Grzyb, Konstantin Statnikov, Ullrich Pfeiffer, Bergische Universitit Wuppertal, Germany

301.4: GAIN-BANDWIDTH ENHANCEMENT OF 60 GHZ SINGLE-LAYER FABRY-PEROT CAVITY .......ccccucu.... 739
ANTENNAS USING SPARSE-ARRAY
Saman Kabiri, S. Ali Hosseini, Filippo Capolino, Franco De Flaviis, University of California, Irvine, United States

301.5: WIDEBAND MULTIBEAM MILLIMETER WAVE ARRAYS 741
Nathan Jastram, Dejan Filipovic, University of Colorado Boulder, United States

301.6: DESIGN AND TESTING OF A MILLIMETER-WAVE BEAM-STEERING MESH-GRID ARRAY ............ [URSI]
FOR 5TH GENERATION (5G) MOBILE COMMUNICATION HANDSET DEVICES
Wonbin Hong, Yoon Geon Kim, Kwanghyun Baek, Youngju Lee, Samsung Electronics, Republic of Korea

302: ALGEBRAIC AND KERNEL-DEPENDENT SOLVERS FOR INTEGRAL EQUATIONS

302.1: AN $O(N)$ DIRECT VOLUME IE SOLVER WITH A RANK-MINIMIZED ${\CAL 743
H}"2$-REPRESENTATION FOR LARGE-SCALE 3-D CIRCUIT EXTRACTION IN

INHOMOGENEOUS MATERIALS

Saad Omar, Dan Jiao, Purdue University, United States

302.2: FAST SOLUTION OF ELECTROMAGNETIC SCATTERING PROBLEMS WITH MULTIPLE ........cccueeeee. 745
EXCITATIONS USING THE RECOMPRESSED ADAPTIVE CROSS APPROXIMATION
Mahdi Kazempour, Levent Gurel, Bilkent University Computational Electromagnetics Research Center (BiLCEM), Turkey

302.3: AN FE-BI-MLFMA WITH GPU ACCELERATION FOR ELECTROMAGNETIC SCATTERING ...........c....... 747
ANALYSIS
Jian Guan, Su Yan, Jian-Ming Jin, University of Illlinois at Urbana-Champaign, United States

302.4: MLFMA MEMORY REDUCTION TECHNIQUES FOR SOLVING LARGE-SCALE PROBLEMS.........ccccceveee. 749
Mert Hidayetoglu, Levent Gurel, Bilkent University Computational Electromagnetics Research Center (BiLCEM), Turkey

302.5: FAST DIRECT SOLVERS BASED ON GENERALIZED SURFACE INTEGRAL FORMULATIONS ......... [URSI]
FOR ESSENTIALLY CONVEX SCATTERING PROBLEMS

Yaniv Brick, Arkadi Sharshevsky, Tel Aviv University, Israel; Vitaliy Lomakin, University of California, San Diego, United States;
Amir Boag, Tel Aviv University, Israel

302.6: INVESTIGATION ON THE BUTTERFLY RECONSTRUCTION METHODS FOR [URSI]
MLMDA-BASED DIRECT INTEGRAL EQUATION SOLVER

Han Guo, University of Michigan, United States; Jun Hu, University of Electronic Science and Technology of China, China; Eric
Michielssen, University of Michigan, United States

302.7: AN INTEGRAL EQUATION DISCONTINUOUS GALERKIN METHOD FOR WIDE-BAND AND ............ [URSI]
MULTI-SCALE PROBLEMS
Jiangong Wei, Jin-Fa Lee, The Ohio State University, United States

302.8: AN EXPLICIT MARCHING ON-IN-TIME SOLVER FOR THE TIME DOMAIN VOLUME .........cccccceeueuee [URSI]
MAGNETIC FIELD INTEGRAL EQUATION
Sadeed Bin Sayed, H. Arda Ulku, Hakan Bagci, King Abdullah University of Science and Technology (KAUST), Saudi Arabia

302.9: TRANSIENT ANALYSIS OF ELECTROMAGNETIC WAVE INTERACTIONS ON 751
HIGH-CONTRAST SCATTERERS USING VOLUME ELECTRIC FIELD INTEGRAL EQUATION
Sadeed Bin Sayed, H. Arda Ulku, Hakan Bagci, King Abdullah University of Science and Technology (KAUST), Saudi Arabia




302.10: ACCELERATION NEAR FIELD INTERACTION IN HALF-SPACE MLFMA BY MEANS OF .......ccccceveeeueen 753
GENETIC ALGORITHM
Bi-Yi Wu, Xin-Qing Sheng, Beijing Institute of Technology, China

303: TRANSFORMATION ELECTROMAGNETICS AND GRADED METASURFACES

303.1: GRADIENT INDEX LENS OPTIMIZATION USING TRANSFORMATION OPTICS 755
Donovan Brocker, Jeremiah P. Turpin, Douglas H. Werner, The Pennsylvania State University, United States

303.2: METAMATERIAL-ENHANCED ARRAYS BY INNOVATIVE QCTO APPROACHES 757
Giacomo Oliveri, Ephrem Bekele, Lorenza Tenuti, ELEDIA Research Center@ DISI, University of Trento, Italy; Jeremiah P.
Turpin, Douglas H. Werner, Ping Werner, The Pennsylvania State University, United States;, Andrea Massa, ELEDIA Research
Center@DISI, University of Trento, Italy

303.3: A METAMATERIAL TRANSITION LAYER FOR FREE-SPACE RADIATION FROM A SLOT-LINE .......... 759
LEAKY-WAVE ANTENNA
Loic Markley, University of British Columbia, Canada; George V. Eleftheriades, University of Toronto, Canada

303.4: 2D OPTICAL TRANSFORMATIONS FOR SURFACES 761
Rhiannon Mitchell-Thomas, Timothy McManus, Queen Mary, University of London, United Kingdom; Oscar Quevedo-Teruel,
KTH Royal Institute of Technology, Sweden; Yang Hao, Queen Mary, University of London, United Kingdom

303.5: PHASE AND POWER FLOW ALONG PRINTED-CIRCUIT TENSOR IMPEDANCE SURFACES................... 763
Francis Elek, Anthony Grbic, University of Michigan, United States

303.6: A PRINTED ANTENNA BEAM FORMER IMPLEMENTED USING TENSOR 765
TRANSMISSION-LINE METAMATERIALS
Gurkan Gok, Anthony Grbic, University of Michigan, United States

303.7: BEAM SHAPING AND GAIN ENHANCEMENT USING A DIFFRACTIVE OPTICAL ELEMENT ................. 767
(DOE) LENS
Christopher Torbitt, Jayanti Venkataraman, Zhaolin Lu, Rochester Institute of Technology, United States

303.8: A TECHNIQUE FOR DESIGNING FLAT LENSES USING ARTIFICIALLY ENGINEERED ..........ccceceeueuenee. 769
MATERIALS
Ravi Arya, Shaileshachandra Pandey, Raj Mittra, EMC Laboratory, United States

303.9: BROADBAND FLAT-BASE LUNEBURG LENS ANTENNA FOR WIDE ANGLE SCAN 771
Sidharath Jain, Raj Mittra, Mohamed Abdel-Mageed, The Pennsylvania State University, United States

303.10: BROADBAND TWO-DIMENSIONAL PLANAR LUNEBURG LENS COMPOSED OF GRADIENT .............. 773
INDEX METAMATERIALS

Hao Yu, Xumin Ding, Harbin Institute of Technology, China; Yuming Wu, Beijing Institute of Technology, China; Qun Wu,
Harbin Institute of Technology, China

304: TUNABLE AND MULTIBAND ANTENNAS I

304.1: A MILLIMETER-WAVE DUAL-BAND DUAL-POLARIZATION ANTENNA ON LIQUID CRYSTAL ........... 775
POLYMER
Donghyun Lee, Cam Nguyen, Texas A&M University, United States

304.2: BEHAVIORAL STUDY OF A CPW-FED DUAL-BAND ANTENNA COMBINED WITH A 777
POLARIZATION DEPENDENT AMC

Ramona Cosmina Hotopan, Maria Elena de Cos, University of Oviedo, Spain; Paolo Rocca, Andrea Massa, University of Trento,
Italy; Fernando Las-Heras Andres, Universidad de Oviedo, Spain




304.3: DESIGN STRATEGY FOR A TUNABLE ANTENNA ON A PARTIALLY MAGNETIZED FERRITE ............. 779
LTCC SUBSTRATE

Farhan Abdul Ghaffar, Atif Shamim, King Abdullah University of Science and Technology (KAUST), Saudi Arabia; Joey Bray,
Royal Military College of Canada, Canada

304.4: A 1.6 _2.7 GHZ TUNABLE DUAL-BAND 4G-LTE ANTENNA FOR CARRIER AGGREGATION.....ccccoeeueeeeeee 781
Abdullah Alazemi, Gabriel M. Rebeiz, University of California, San Diego, United States

304.5: DESIGN OF PLANAR INVERTED F-ANTENNA OVER UNIPLANAR EBG STRUCTURE FOR ... 783
LAPTOP MIMO APPLICATIONS

Dalia Elsheakh, Esmat Abdallah, Ahmed Soliman, Electronics Research Institute, Egypt; Hadia El-Hennawy, Ain Shams
University, Egypt

304.6: FREQUENCY TUNABLE DUALMODE MICROSTRIP PATCH ANTENNA WITH POLARIZATION ........... 785
RECONFIGURATION

Behrouz Babakhani, Satish Sharma, San Deigo State University, United States

304.7: MULTILAYERED STACKED SQUARE SRR COUPLED UWB MONOPOLE ANTENNA WITH .........cccceece. 787
DUAL NOTCH FUNCTION

Chinmoy Saha, Indian Institute of Space Science and Technology, India; Jawad Y. Siddiqui, Yahia M.M. Antar, Royal Military
College of Canada, Canada

304.8: COMPACT PLANAR ANTENNA FOR TRIPLE FREQUENCY BAND OPERATION 789
Kaida Xu, Yonghong Zhang, University of Electronic Science and Technology of China, China; William T. Joines, Qing Huo Liu,
Duke University, United States

304.10: A DUAL MODE CRLH TL METAMATERIAL ANTENNA 793
Mahmoud Abdalla, MTC University, Egypt

305: REFLECTARRAY AND ARRAY ELEMENTS

305.1: DESIGN OF A KU-BAND REFLECTARRAY ANTENNA CONSISTING OF ONLY METALLIC ..........cccucu... 795
SURFACES
Wenxing An, Shenheng Xu, Fan Yang, Tsinghua University, China

305.2: AN X-BAND PLANAR REFLECTARRAY ANTENNA 797
Ramin Deban, Jean-Jacques Laurin, Ecole Polytechnique de Montreal, Canada

305.3: DESIGN OF MULTI-FACETED DUAL-POLARIZATION DUAL-COVERAGE CONTOURED BEAM ........... 799
REFLECTARRAY
Min Zhou, Stig Busk Sprensen, TICRA, Denmark

305.4: DESIGN OF REFLECTARRAY ELEMENT INTEGRATED WITH SOLAR CELLS 801
Wenxing An, Shenheng Xu, Fan Yang, Tsinghua University, China

305.5: INVESTIGATIONS ON BANDWIDTH IMPROVEMENT OF REFLECTARRAYS USING 803
SINGLE-LAYERED SUB-WAVELENGTH DOUBLE CIRCULAR RING ELEMENTS
Lu Guo, Peng-Khiang Tan, Tan-Huat Chio, National University of Singapore, Singapore

305.6: REFLECTARRAY ANTENNAS USING SINGLE LAYER POLARIZATION INDEPENDENT .......ccccccceeeccaeecnee 805
MULTI-RESONANT UNIT CELLS

Mahmoud Niroo-Jazi, Concordia University, Canada; M. R. Chaharmir, J. Shaker, Communications Research Centre Canada,
Canada; Abdel-Razik Sebak, Concordia University, Canada

305.7: EFFECTS FROM ANGLE OF INCIDENCE ON REFLECTION PROPERTIES OF 807
REFLECTARRAY ELEMENTS
Kalyan Karnati, Xun Gong, University of Central Florida, United States




305.8: OMEGA-SHAPED RESONANT ELEMENTS FOR DUAL-POLARIZATION AND WIDEBAND ........cccceueueeuee. 809
REFLECTARRAY
Daichi Higashi, Hiroyuki Deguchi, Mikio Tsuji, Doshisha University, Japan

305.10: OPTIMUM DESIGN OF DIPOLE ANTENAN WITH AMC REFLECTOR 813
Yasutaka Murakami, Toshikazu Hori, Mitoshi Fujimoto, University of Fukui, Japan

305.11: DESIGN OF A SINGLE LAYER REFLECTARRAY UNIT CELLS BASED ON HEXAGONAL RING ........... 815
FOR WIDEBAND OPERATION

Muhammad Kamran Arshad, Farooq Ahmad Tahir, National University of Science and Technology, Pakistan; Aamir Rashid,
Lahore University of Management Sciences, Pakistan

306: EMERGING ANTENNA CONCEPTS FOR UWB SYSTEMS

306.1: A COMPREHENSIVE METHOD FOR SYNTHESIS OF UWB ARRAYS 817
Hamad Alsawaha, Ahmad Safaai-Jazi, Virginia Polytechnic Institute and State University, United States

306.2: DUAL POLARIZED TIGHTLY COUPLED DIPOLE ARRAY (TCDA) FOR UHF TO MILLIMETER ............. 819
WAVE APPLICATIONS
Markus Novak, John L. Volakis, The Ohio State University, United States

306.3: COMPACT ULTRA-WIDEBAND IN-PHASE POWER DIVIDER USING THREE-LINE COUPLED ........c...... 820
STRUCTURE
He Zhu, Amin Abbosh, The University of Queensland, Australia

306.4: CONCEPT OF COMBINED PHASER-ANTENNA - “PHASENNA”? - FOR WIRELESS RADIO ..........cccccecu.e. 822
ANALOG SIGNAL PROCESSING (R-ASP)
Lianfeng Zou, Christophe Caloz, Ecole Polytechnique de Montreal, Canada

306.5: FIDELITY CONCEPTS USED IN UWB SYSTEMS 824
Mohsen Koohestani, Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland; Antonio Moreira, Universidade Técnica
de Lisboa, Portugal; Anja Skrivervik, Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland

306.6: ALL-PCB TRANSMISSION LINE WITH LOW LOSS AND DISPERSION UP TO KA BAND......ccoceeuerueurncnee 826
Muhannad Al-Tarifi, Dejan Filipovic, University of Colorado Boulder, United States

306.7: REDUCED-SIZE TEM HORN FOR SHORT-PULSE HIGH-POWER ELECTROMAGNETIC .....ccceeevvrneeeenene 828
SYSTEMS
Mohamed Elmansouri, Dejan Filipovic, University of Colorado Boulder, United States

306.8: JOINT FREQUENCY- AND TIME-DOMAIN CHARACTERIZATION OF PLANAR LOG-PERIODIC .......... 830
ANTENNAS
Mohamed Elmansouri, Rohit Sammeta, Dejan Filipovic, University of Colorado Boulder, United States

306.9: UNEQUALLY PULSED ARRAYS FOR HIGH RESOLUTION SCANNING AND LOW SIDE LOBE ............... 832
LEVEL
Alberto Reyna, Marco A. Panduro, Universidad Autonoma de Tamaulipas, Mexico

306.10: A SMALL MULTI-FUNCTION CIRCULAR SLOT ANTENNA FOR RECONFIGURABLE UWB ........ucceee... 834
COMMUNICATION APPLICATIONS
Yingsong Li, Wenxing Li, Wenhua Yu, Jian Wan, Harbin Engineering University, China

307: EM NOISE AND WIRELESS POWER TRANSFER

307.1: FULL-WAVE STUDY OF ELECTROMAGNETIC SUSCEPTIBILITY INSIDE A COMPLEX .......c.ccceeuuee. [URSI]
PLATFORM USING DOMAIN DECOMPOSITION METHODS
Yang Shao, Jin-Fa Lee, The Ohio State University, United States



307.2: STANDOFF DETECTION OF HYDROPONIC EQUIPMENT THROUGH ELECTROMAGNETIC ........... [URSI]
EMISSIONS
Dennis Liang, David Michelson, University of British Columbia, Canada

307.3: METAMATERIAL WIRELESS POWER TRANSFER SYSTEM (MWPT) [URSI]
Justin Church, Jeremy Bagley, Viktor Bana, John D. Rockway, SPAWAR SSC Pacific, United States

308: ANTENNAS AND SENSORS FOR BODY-CENTRIC APPLICATIONS

308.1: A PLANAR, VIA-LESS ZEROTH-ORDER ANTENNA FOR WEARABLE ELECTROCARDIOGRAPHY [URSI]
Yoon Geon Kim, Seungtae Ko, Wonbin Hong, Samsung Electronics, Republic of Korea

308.2: ACCURATE RFID STRAIN GAUGES FOR SKIN MOUNTING 836
John C. Batchelor, Osman Rakibet, Christina Rumens, Simon Holder, University of Kent, United Kingdom

308.3: A FOLDED SLOT ANTENNA WITH FULL GROUND PLANE FOR WEARABLE WATERPROOF ............... 838
WIRELESS SENSORS

Mohammad Vatankhah Varnoosfaderani, David V. Thiel, Junwei Lu, Griffith University, Australia

308.4: THE EFFECT OF DIFFERENT STRUCTURES OF EMBROIDERY PATCH ANTENNA ON .....ccoccereesscsnecncons 840
POLYMER SUBSTRATE WITH IDENTICAL EMBROIDERY PROPERTIES
Loc Ngo Quang Bao, Pei Cheng Ooi, Jit Kai Chin, The University of Nottingham Malaysia Campus, Malaysia

308.5: STUDY OF COUPLING EFFICIENCY OF WIRELESS POWER TRANSFER SYSTEMS IN ....cccccceeveesecceecneens 842
IMPLANTED APPLICATIONS
Shyam Nambiar, Majid Manteghi, Virginia Polytechnic Institute and State University, United States

309: CHARACTERISTIC MODE ANALYSIS: THEORY AND APPLICATIONS

309.1: OBSERVATIONS ON COMPUTATIONAL OUTCOMES FOR THE CHARACTERISTIC MODES ................ 844
OF DIELECTRIC OBJECTS

Hamad Alroughani, Jonathan Ethier, Derek Mcnamara, University of Ottawa, Canada

309.2: SURFACE INTEGRAL EQUATION BASED CHARACTERISTIC MODE FORMULATION FOR .................. 846
DIELECTRIC RESONATORS

Yikai Chen, Chao-Fu Wang, National University of Singapore, Singapore

309.3: DUAL-BAND DIRECTIONAL/OMNI-DIRECTIONAL LIQUID DIELECTRIC RESONATOR ...........cccceceueeee. 848
ANTENNA DESIGNS USING CHARACTERISTIC MODES
Yikai Chen, Chao-Fu Wang, National University of Singapore, Singapore

309.4: APPLICATION OF CHARACTERISTIC MODE ANALYSIS TO HF LOW PROFILE VEHICULAR .............. 850
ANTENNAS

Maxim Ignatenko, Dejan Filipovic, University of Colorado, United States

309.5: SHIPBOARD NVIS RADIATION SYSTEM DESIGN USING THE THEORY OF 852
CHARACTERISTIC MODES

Yikai Chen, Chao-Fu Wang, National University of Singapore, Singapore

310: INKJET-PRINTED ANTENNAS

310.1: FULLY INKJET-PRINTED MULTILAYER MICROSTRIP PATCH ANTENNA FOR KU-BAND .....cccccereeeneens 854
APPLICATIONS
Jo Bito, Bijan Tehrani, Benjamin Cook, Manos M. Tentzeris, Georgia Institute of Technology, United States

310.2: INKJET PRINTED CIRCULARLY POLARIZED ANTENNAS FOR GPS APPLICATIONS 856
Muhammad Fahad Farooqui, Atif Shamim, King Abdullah University of Science and Technology (KAUST), Saudi Arabia



310.3: A NOVEL INKJET-PRINTED MICROFLUIDIC TUNABLE COPLANAR PATCH ANTENNA ......ccccceeeenecnsens 858
Wenjing Su, Benjamin Cook, Manos M. Tentzeris, Georgia Institute of Technology, United States; Chiara Mariotti, Luca Roselli,
University of Perugia, Italy

310.4: 3D FOLDED CUBICAL SLOT ANTENNA 860
Souren Shamsinejad, Pedram Mousavi, University of Alberta, Canada

311: ANTENNA THEORY, DESIGN, AND MEASUREMENTS

311.1: BESSEL BEAM LAUNCHERS AT MILLIMETER WAVES USING HIGHER-ORDER [URSI]
LEAKY-WAVE MODES

Walter Fuscaldo, Sapienza University of Rome, Italy; Guido Valerio, Institut d’Electronique et Télécommunications de Rennes,
France; Alessandro Galli, Sapienza University of Rome, Italy; Ronan Sauleau, Mauro Ettorre, Institut d’Electronique et
Télécommunications de Rennes, France

311.2: EXAMINATION OF RADIATION FROM 2D PERIODIC LEAKY-WAVE ANTENNAS [URSI]
Sohini Sengupta, David R. Jackson, Stuart Long, University of Houston, United States

311.3: POWER WAVE THEORY AND ITS APPLICATION TO TIME AND FREQUENCY DOMALIN .......ccceeeeueee [URSI]
ANTENNA CHARACTERIZATION
Everett Farr, Farr Fields, LC, United States

311.4: ON THE GERCHBERG-PAPOULIS ALGORITHM FOR EXTRAPOLATING ANTENNA PATTERNS.....[URSI]
Sembiam Rengarajan, Ronald Pogorzelski, California State University, United States

311.5: INVESTIGATION OF RADIATION CHARACTERISTICS FOR A SERRATED PARALLEL PLATE ....... [URSI]
STRUCTURE
Alexander Moreno, Jessica Ruyle, The University of Oklahoma, United States

311.6: MITIGATION OF RADIATION FROM BIAS LINES FOR A TUNABLE SLOT ANTENNA WITH A ........ [URSI]
VARACTOR LOADED RING RESONATOR
Lukasz Szolc, Jessica Ruyle, The University of Oklahoma, United States

311.7: GRAPHENE-BASED CONTROLLABLE ANTENNA FOR TERAHERTZ PHOTOMIXER SOURCES............. 862
S. Mohsen Raeis-Zadeh, Mohammad Haghtalab, Safieddin Safavi-Naeini, Terahertz Research Lab, School of Electrical and
Computer Engineering, University of Waterloo, Canada

311.8: A TWO-LAYER TRANSMITARRAY ANTENNA 864
Wenxing An, Shenheng Xu, Fan Yang, Tsinghua University, China

311.9: ANALYSIS OF SPARSE TRIFILAR ARRAY ANTENNA 866
Boris Tomasic, Michelle Champion, Air Force Research Laboratory, United States

312: INVERSE SCATTERING AND IMAGING II

312.1: JOINT L1-L2 REGULARIZATION FOR INVERSE SCATTERING 868
Pratik Shah, University of Southern California, United States; Uday K Khankhoje, Indian Institute of Technology Delhi, India;
Mahta Moghaddam, University of Southern California, United States

312.2: SPARSE CONTRAST-SOURCE INVERSION USING LINEAR-SHRINKAGE-ENHANCED ............ccccceueuenee. 870
INEXACT NEWTON METHOD
Abdulla Desmal, Hakan Bagci, King Abdullah University of Science and Technology (KAUST), Saudi Arabia

312.3: NEW APPROACHES TO INVERSE SCATTERING EXPLOITING SYNTHETIC EXPERIMENTS.......ccccceveee. 872
Martina Bevacqua, Tommaso Isernia, University Mediterranea, Italy; Lorenzo Crocco, CNR-IREA, National Research Council of
Italy, Italy; Loreto Di Donato, University of Catania, Italy



312.4: A GPU IMPLEMENTATION OF THE INVERSE FAST MULTIPOLE METHOD FOR 874
MULTI-BISTATIC IMAGING APPLICATIONS

Luis E. Tirado, Galia Ghazi, José Angel Martinez-Lorenzo, Carey M. Rappaport, Northeastern University, United States; Yuri
Alvarez Lopez, Fernando Las-Heras Andres, Universidad de Oviedo, Spain

312.5: ELECTROMAGNETIC IMAGING OF THREE-DIMENSIONAL DIELECTRIC OBJECTS WITH ......uueeeeeee 876
NEWTON MINIMIZATION

Aslan Etminan, Alireza Sadeghi, Levent Gurel, Bilkent University Computational Electromagnetics Research Center (BiLCEM),
Turkey

312.6: RECONSTRUCTING SURFACE PERMITTIVITY DISTRIBUTIONS FROM RADAR 878
MEASUREMENTS USING A SPARSITY INDUCING REGULARIZED LEAST-SQUARES

APPROACH

Christoph Statz, Sebastian Hegler, Yun Lu, Dirk Plettemeier, Technische Universitit Dresden, Germany

312.7: COHERENT IMAGE FORMATION AND CALIBRATION FOR MULTI-BISTATIC RADAR .....cccceceeeucsnecnsens 880
CONFIGURATIONS
Galia Ghazi, Luis E. Tirado, Carey M. Rappaport, José Angel Martinez-Lorenzo, Northeastern University, United States

312.8: GPR SURVEY THROUGH A MULTI-RESOLUTION DETERMINISTIC APPROACH 882
Marco Salucci, Lorenza Tenuti, Cristina Nardin, Matteo Carlin, Federico Viani, Giacomo Oliveri, Andrea Massa, ELEDIA
Research Center@DISI, University of Trento, Italy

312.9: EXPERIMENTAL STUDY OF ELECTROMAGNETIC TIME-REVERSAL IMAGING OF 884
EXTENDED TARGETS

Yuangi Li, University of Electronic Science and Technology of China, China; Mingyao Xia, Peking University, China

312.10: MODIFIED LEVEL SET METHOD FOR ACCURATE PHYSICAL AND GEOMETRICAL ......cccccesveeucsnecencens 886
RECONSTRUCTION

Mohammad Reza Eskandari, Reza Safian, Isfahan University of Technology, Iran; Mojtaba Dehmollaian, University of Tehran,
Iran

313: GRAPHENE, CARBON NANOTUBES, AND NANOWIRES

313.1: MULTISCALE AND MULTIPHYSICS GRAPHENE SHEET - MAGNETIC NANOWIRE 888
GYROTROPIC METAMATERIAL
Nima Chamanara, Christophe Caloz, Poly-Grames Research Center, Canada

313.2: CLOAKING OF DIELECTRIC AND METALLIC ELLIPTICAL CYLINDERS WITH A 890
NANOSTRUCTURED GRAPHENE METASURFACE
Hossein M. Bernety, Alexander B. Yakovlev, The University of Mississippi, United States

313.3: EVEN AND ODD MODES IN COUPLED GRAPHENE NANORIBBONS 892
Rodolfo Araneo, Paolo Burghignoli, Giampiero Lovat, Salvatore Celozzi, University of Rome, Italy

313.4: DESIGN OF A GRAPHENE LOADED SLOT ANTENNA WITH 100:1 BANDWIDTH FOR 894
WIRELESS SENSOR APPLICATIONS
Krishna Naishadham, Georgia Institute of Technology, United States

313.5: SURFACE PLASMONS IN GRAPHENE CYLINDRICAL WAVEGUIDES 896
Diego Correas-Serrano, Universidad Politecnica de Cartagena, Spain; Juan Sebastian Gomez-Diaz, Ecole Polytechnique
Fédérale de Lausanne (EPFL), Spain; Alejandro Alvarez-Melcon, Universidad Politecnica de Cartagena, Spain

313.6: LASER INDUCED CARBON NANO-STRUCTURES FOR PLANAR ANTENNA FABRICATION AT ............. 898
MICROWAVE FREQUENCIES
David V. Thiel, Qin Li, Griffith University, Australia; Xiangping Li, Min Gu, Swinburne University of Technology, Australia

313.7: AN INVESTIGATION ON THE TUNING OF A MICROSTRIP PATCH ANTENNA USING CARBON ........... 900
NANOTUBE THIN FILMS
Krishna Naishadham, Georgia Institute of Technology, United States



313.8: HIGH-EFFICIENCY PHOTOCONDUCTIVE TERAHERTZ ANTENNAS BASED ON 902
HIGH-ASPECT RATIO PLASMONIC ELECTRODES

Shang-Hua Yang, Mohammed Reza Hashemi, Christopher Berry, University of Michigan, United States; Mona Jarrahi,
University of California, Los Angeles, United States

313.9: SCALING THE RESPONSE OF NANOCRESCENT ANTENNAS INTO THE ULTRAVIOLET ........ccccecevueuuence. 904
Miguel Rodriguez, Cynthia Furse, Steve Blair, Jennifer Shumaker-Parry, University of Utah, United States

313.10: A FAST SEMI-ANALYTICAL SIMULATION OF NANOWIRE ARRAYS BASED ON TRANSMISSION ..... 906
LINES THEORY
Omar Al-Zobui, Mohammad Khorrami, Hameed Naseem, University of Arkansas, United States

313.11: DESIGN OF TUNABLE GRAPHENE-BASED ANTENNA ARRAYS FOR MICROWAVE 908
APPLICATIONS
Massimo Donelli, Giacomo Oliveri, ELEDIA Research Center @DISI, University of Trento, Italy

314: EDUCATION AND SIMULATION TOOLS

314.1: LEARNING TO TEACH IN THE FLIPPED CLASSROOM 910
Cynthia Furse, Donna Ziegenfuss, Stacy Bamberg, University of Utah, United States

314.2: PUFF MOBILE: OPEN-SOURCE AND MULTIPLATFORM ELECTROMAGNETIC [URSI]
EDUCATIONAL TOOLS FOR SMARTPHONES, TABLETS, AND BROWSERS
Jeffrey Jensen, Jean-Francois Chamberland, Gregory Huff, Raven Standard LLC, United States

314.3: WEB-BASED INTERACTIVE 3D ELECTROMAGNETIC VISUALIZATION FOR ANTENNA .....cccccecerueenenees 912
DESIGNS
Jianxia Xue, The University Of Mississippi, United States

314.4: ELECTROMAGNETIC SIMULATORS IN RADIO FREQUENCY POWER AMPLIFIER DESIGN............ [URSI]
Abdullah Eroglu, Purdue University, United States

314.5: BROADBAND AND MINIATURE FREQUENCY SYNTHESIZER WITH TRIPLE-VCO FOR LTE .....ccccevee. 914
WIRELESS CHANNEL SIMULATOR
Yao Li, Xiaowei Zhu, Ling Tian, State Key Laboratory of Millimeter Wave, Southeast University, China

315: MATERIALS AND PROPAGATION MEASUREMENTS

315.1: MEASUREMENT OF PAINT AND COATING THICKNESS ON METALLIC PLATES USING ......cccceeeceeennene 916
SMART NEAR FIELD MICROWAVE SENSOR

Abdulbaset Ali, University of Waterloo, Canada; Muhammed S. Boybay, Antalya International University, Turkey; Omar Ramahi,
University of Waterloo, Canada

315.2: W-BAND SILICON DIELECTRIC MEASUREMENT 918
Mehdi Seyyed-Esfahlan, Muhammed Hossein Nemati, Ibrahim Tekin, Sabanci University, Turkey

315.3: ORGANIC-BASED MICROWAVE FREQUENCY ABSORBERS USING CORN STOVER 920
Ben Smythe, Agilent Technologies, United States; Sean Casserly, TDK Corp., United States; Dean Arakaki, Cal Poly State
University, United States

315.4: A SYSTEM FOR MEASURING THROUGH-THE-EARTH RADIO PROPAGATION 922
Carl Sunderman, Lincan Yan, Bruce Whisner, Joseph Waynert, NIOSH/OMSHR, United States

315.5: QUALITATIVE ANALYSIS OF MOISTURE CONTENT IN CEMENT BASED MATERIAL USING ......ccevee. 924
MICROWAVE NON-DESTRUCTIVE TESTING
Sonu Lal Gupta, Zubair Akhter, Manoj Bhaskar, M Jaleel Akhtar, Indian Institute of Technology Kanpur, India



316: SUB- AND SUPER-STRATES FOR PHASED ARRAYS

316.1: WIDEBAND MULTI-BEAM ANTENNA APERTURES USING METAMATERIAL-BASED 926
SUPERSTRATES
Seyed Mohamad Amin Momeni Hasan Abadi, Nader Behdad, University of Wisconsin-Madison, United States

316.2: RADIATION Q OF PLANAR DIPOLE PHASED ARRAYS ON A GROUNDED SUBSTRATE .......cconeeeeccnnecnee 928
Do-Hoon Kwon, David M. Pozar, University of Massachusetts Amherst, United States

316.3: DUAL-POLARIZATION TCDA-IB WITH SUBSTRATE LOADING 930
Dimitrios K. Papantonis, John L. Volakis, The Ohio State University ElectroScience Laboratory, United States

316.4: DESIGN OF CONNECTED ARRAY LOADED WITH ARTIFICIAL DIELECTRIC AT 60 GHZ.........cccccoveeueen. 931
Wagas H. Syed, Daniele Cavallo, Andrea Neto, TU Delft, Netherlands; Paul van Zeijl, Omniradar, Netherlands

316.5: PHASED ARRAY FOR MILLIMETER-WAVE MOBILE HANDSET 933
Hongyu Zhou, Samsung Research America, United States

317: PHASED ARRAY DESIGN AND CHARACTERIZATION

317.1: SCAN BEHAVIOR OF U-SLOT MICROSTRIP PATCH PHASED ARRAY ANTENNAS 935
Mohamed Elsewe, Deb Chatterjee, University of Missouri at Kansas City, United States

317.2: ANTENNA ARRAY DESIGN FOR DIRECTIONAL NETWORKING 937
Gui Chao Huang, Ruthsenne Gagarin, Magdy F. Iskander, University of Hawaii, United States

317.3: PEC CAVITY FOR A RING ARRAY OF SPIRAL ANTENNAS 939
Israel Hinostroza, Régis Guinvarc’h, SONDRA/SUPELEC, France; Randy L. Haupt, Colorado School of Mines, United States

317.4: DUAL-CIRCULAR POLARIZED PLANAR ARRAY OF CONNECTED SINUOUS ANTENNAS......cccccecceureencens 941
Ramanan Balakrishnan, Koen Mouthaan, National University of Singapore, Singapore; Israel Hinostroza, Régis Guinvarc’h,
Supélec, France

317.5: SIMPLE IMPEDANCE MATRIX CHARACTERIZATION METHOD FOR UNIFORM CIRCULAR ............... 943
ANTENNA ARRAYS

Jun He Zhou, Jian Zhang, Hui Wang, Xue Feng Yin, Mei Song Tong, Tongji University, China; Jian Li, Huawei Technologies,
China

318: OUTDOOR PROPAGATION CHANNELS FOR MOBILE COMMUNICATIONS

318.1: SOURCE LOCALIZATION USING TIME REVERSAL IN URBAN ENVIRONMENTS: A RAY ....ccevvuvuueneee 945
TRACING APPROACH

Darcy Bibb, Zhengqing Yun, Magdy F. Iskander, University of Hawaii, United States

318.2: ELECTROMAGNETIC MACRO MODEL FOR ANALYSIS OF PROPAGATION PATH LOSS 1IN .......cccceeueee. 947
CELLULAR NETWORKS

Mohammad Abdallah, Walid Dyab, Tapan K. Sarkar, Syracuse University, United States; M. Prasad, CSIR-National Physical
Laboratory, India; C. Misra, Informage Technologies private limited, India; A. Lamparez, Magdalena Salazar-Palma,
Universidad Carlos IlI de Madrid, Spain

318.3: MEASUREMENT-BASED AUTO-CORRELATION MODEL OF SHADOW FADING FOR THE ..................... 949
HIGH-SPEED RAILWAYS IN URBAN, SUBURBAN, AND RURAL ENVIRONMENTS
Ruisi He, Zhangdui Zhong, Bo Ai, Bei Zhang, Beijing Jiaotong University, China

318.4: A STUDY OF ELECTRIC FIELDS NEAR A LTE BASE STATION IN AN URBAN AREA 951
Hsing-Yi Chen, Tsung-Han Lin, Yuan Ze University, Taiwan




318.5: WIRELESS SIGNAL PROPAGATION PATH LOSS ESTIMATION 953
Zhe Geng, Hai Deng, Florida International University, United States

318.6: DEPOLARIZATION EFFECTS OF RADIO WAVE PROPAGATION IN VARIOUS LAND BUILT-UP ........... 955
ENVIRONMENTS

Yehuda Ben-Shimol, Natan Blaunstein, Ben-Gurion University of the Negev, Israel; Christos Christodoulou, The University of
New Mexico, United States

318.7: PATH LOSS MEASUREMENTS FOR LOW-ANTENNA LINKS IN URBAN STREET 957
ENVIRONMENTS

Juyul Lee, Myung Don Kim, Jinup Kim, Hyun Kyu Chung, Electronics and Telecommunications Research Institute (ETRI),
Republic of Korea

318.8: MOBILE COMMUNICATION SITE PLANNING IN CAMPUS USING RAY TRACING 959
Kai-Un Lam, Chi-Hou Chio, Sio-Weng Ting, University of Macau, Macao SAR of China

319: ANTENNAS FOR BIOMEDICAL APPLICATIONS

319.1: WIRELESS TESTING OF INK-JET PRINTED MM-SIZE GOLD IMPLANT ANTENNAS FOR ........cccceeueeuueee 963
BRAIN-MACHINE INTERFACES

Elham Moradi, Sara Amendola, Toni Bjorninen, Lauri Syddnheimo, Leena Ukkonen, Tampere University of Technology, Finland;
Jose M. Carmena, Jan M. Rabaey, University of California, United States

319.2: TEXTILE SENSOR FOR MONITORING VITAL SIGNS 965
Ruthsenne Gagarin, Gui Chao Huang, Ahmed Rabbi, Magdy F. Iskander, University of Hawaii, United States

319.3: STROKE VOLUME ESTIMATION FROM THE NEW NONINVASIVE CARDIOPULMONARY ....ccccevvveeeeeeen 967
STETHOSCOPE
Ahmed Rabbi, Ruthsenne Gagarin, Gui Chao Huang, Magdy F. Iskander, University of Hawaii, United States

319.4: TIME MULTIPLEXING-STAR SHAPE BODY SENSOR NETWORK FOR SPORTS 969
APPLICATIONS
Haider Sabti, David V. Thiel, School of Engineering, Griffith University, Australia

319.5: ALL-TEXTILE CIRCULAR PATCH ANTENNA WITH CORRUGATED GROUND FOR BODY ......ccecceureencens 971
SURFACE WAVE
Jinpil Tak, Jaehoon Choi, Hanyang University, Republic of Korea

319.6: ORIENTATION EFFECT OF FLEXIBLE IMPLANTABLE ANTENNAS ON PERFORMANCE ......cccceevveueeeeeee 973
Rula Alrawashdeh, Yi Huang, Aznida Abu Bakar Sajak, Lei Xing, Muayad Kod, University of Liverpool, United Kingdom

319.7: PERFORMANCE OF ELECTRICALLY COUPLED LOOP ANTENNA INSIDE HUMAN BODY AT .............. 975
DIFFERENT FREQUENCY BANDS
Ali Ibraheem, Majid Manteghi, Virginia Polytechnic Institute and State University, United States

319.8: PATH LOSS INSIDE HUMAN BODY USING ELECTRICALLY COUPLED LOOP ANTENNA AT ................ 977
DIFFERENT FREQUENCY BANDS
Ali Ibraheem, Majid Manteghi, Virginia Polytechnic Institute and State University, United States

319.9: PERFORMANCE OF AN IMPLANTABLE PRINTED FOLDED DIPOLE ANTENNA FOR 979
BIOMEDICAL WIRELESS COMMUNICATION
Sofia Bakogianni, Stavros Koulouridis, University of Patras, Greece

319.10: AN EXPERIEMENTAL SYSTEM-BASED ANALYIS OF HUMAIN BODY MOTIONS USING .....ccccceeeceeennene 981
EMBEDDED SENSORS

Wassila Dib, Khalida Ghanem, Malika Radi, Fatma Zohra Bouchibane, Abdelmadjid Maali, Centre de developpement des
technologies avancees, Algeria



324: ANTENNAS AND SENSORS FOR UNMANNED AIR SYSTEMS

324.1: LOW-COST UAS GROUND STATION ANTENNA FOR HIGH QUALITY VIDEO STREAMING AT ............ 983
5.8 GHZ
Marta Martinez-Vazquez, Stefan Weitz, IMST GmbH, Germany

324.2: ANTENNAS OPERATING IN CLOSE PROXIMITY OF TEXTURED SURFACES 985
Naftali Herscovici, Michelle Champion, Air Force Research Laboratory, United States

324.3: INTEGRATION OF HF/VHF ANTENNAS ON A COMPACT UAS EQUIPPED WITH A RADAR .............. [URSI]
DEPTH SOUNDER FOR ICE SOUNDING

Jie Bang Yan, Ali Mahmood, Sivaprasad Gogineni, Carl Leuschen, Fernando Rodriguez-Morales, Rick Hale, Bruno Camps-
Raga, Lynsey Metz, Zongbo Wang, John Paden, Alec Bowman, Shawn Keshmiri, The University of Kansas, United States

324.4: SMALL AND LIGHT 24 GHZ MULTI-CHANNEL RADAR 987
Winfried Simon, Tobias Klein, Oliver Litschke, IMST GmbH, Germany

324.5: COMPACT FMCW RADAR FOR A UAS SENSE AND AVOID SYSTEM 989
James Mackie, Jonathan Spencer, Karl Warnick, Brigham Young University, United States

324.6: IMPACT OF CONTROL SURFACES AND FLIGHT MODES FOR FLYING-WING UAVS BASED .......... [URSI]
ON AN AERODYNAMICALLY FUNCTIONALIZED BROADBAND ANTENNA
Franklin Drummond, Gregory Huff, Texas A&M University, United States

324.7: ANALOG 2-D IIR BEAM FILTERS FOR EARS IN UAS ECOSYSTEMS 991
Arjuna Madanayake, University of Akron, United States, Leonid Belostotski, University of Calgary, Canada; Chamith
Wijenayake, University of Akron, United States; Len Bruton, University of Calgary, Canada; Vijay Devabhaktuni, University of
Toledo, United States

324.8: META-REFLECTOR ANTENNA WITH ANNULAR PATTERN FOR ELECTROMAGNETIC .....ccceeeeevvneeneeee 993
ORIENTATION IN UAS APPLICATIONS
James Eck, Matthew Morrin, Karl Warnick, Brigham Young University, United States

324.9: UAV-BASED RADIATION PATTERN VERIFICATION FOR A SMALL LOW-FREQUENCY ARRAY .......... 995
Giuseppe Virone, Fabio Paonessa, Alberto Tibaldi, Zunnoorain Farooqui, Giuseppe Addamo, Oscar Antonio Peverini, Riccardo
Tascone, Consiglio Nazionale delle Ricerche (CNR), Italy; Pietro Bolli, Andrea Mattana, Jader Monari, Giovanni Naldi,
Federico Perini, Giuseppe Pupillo, Marco Schiaffino, Istituto Nazionale di Astrofisica (INAF), Italy; Andrea Maria Lingua,
Marco Piras, Paolo Maschio, Irene Aicardi, losif Horea Bendea, Alberto Cina, Politecnico di Torino, Italy

325: MULTI-SCALE AND MULTI-PHYSICS SOLVERS 1

325.1: FAST MULTIPOLE METHODS IN SERVICE OF VARIOUS SCIENTIFIC DISCIPLINES .......ccccceceeceeeneenns [URSI]
Levent Gurel, Bilkent University Computational Electromagnetics Research Center (BiLCEM), Turkey

325.2: 150 YEARS OF MAXWELL’S EQUATIONS: A REFLECTION [URSI]
Weng Cho Chew, University of Illinois at Urbana-Champaign, United States

325.3: BOREHOLE PETROPHYSICAL IMAGING OF INDUCTION AND ACOUSTIC DATA [URSI]
Guozhong Gao, Aria Abubakar, Tarek Habashy, Schlumberger, United States

325.4: ON THE USE OF GRAPH LAPLACIANS IN THE INTEGRAL EQUATION MODELING OF ........ccccceeeeeee [URSI]
COMPLEX AND MULTISCALE PROBLEMS
Francesco P. Andriulli, Institut Mines-Telecom / Telecom Bretagne, France

325.5: DISCONTINUOUS GALERKIN TIME DOMAIN METHOD FOR DIODE MODELING [URSI]
Jue Wang, Jin-Fa Lee, The Ohio State University, United States




325.6: JOINT PETROPHYSICAL INVERSION OF ELECTROMAGNETIC, SEISMIC, AND FLUID .....cccceveeueeens [URSI]
FLOW DATA FOR IMPROVED HYDROCARBON EXPLORATION AND PRODUCTION

Lin Liang, Guozhong Gao, Aria Abubakar, Tarek Habashy, Maokun Li, Guangdong Pan, Oguz Semerci, Schlumberger-Doll
Research, United States

325.7: MODELING OF FREQUENCY SELECTIVE SURFACES ON CURVED STRUCTURES USING ............... [URSI]
MULTISOLVER DOMAIN DECOMPOSITION METHODS
Caleb Waltz, Dongwei Li, Cagdas Gunes, Jin-Fa Lee, The Ohio State University, United States

325.8: NUMERICAL MODELING OF HEAT ASSISTED MAGNETIC RECORDING SYSTEM ......uccneecnneccnecnne [URSI]
Ruinan Chang, Sidi Fu, University of California, San Diego, United States, Marko Lubarda, University of Donja Gorica,
Montenegro, United States; Marco Menarini, Vitaliy Lomakin, University of California, San Diego, United States

325.9: RECENT ADVANCES IN SURFACE INTEGRAL METHODS FOR ANALYZING [URSI]
QUANTUM-DOT-BASED PLASMONIC NANO-STRUCTURES
Zhen Peng, Mike Klopfer, Ravi K. Jain, The University of New Mexico, United States

325.10: CHARACTERIZING STRONG LIGHT-ATOM INTERACTION BY A SELF-CONSISTENT .......ccccceeueee [URSI]
SOLUTION TO MAXWELL-SCHRODINGER EQUATIONS

Jing Shen, Hefei Normal University, China; Wei E.I. Sha, The University of Hong Kong, Hong Kong SAR of China; Xianliang
Wu, Anhui University, China

326: METAMATERIAL STRUCTURES FOR EM AND ACOUSTICS

326.1: METAMATERIAL-ENHANCED SLOW-WAVE STRUCTURES FOR TRAVELING WAVE TUBE .......... [URSI]
APPLICATIONS
Arash Rashidi, Nader Behdad, University of Wisconsin-Madison, United States

326.2: A S-BAND HIGH POWER TRAVELING WAVE TUBE FOR RADAR APPLICATION [URSI]
Muhammed Zuboraj, Niru K. Nahar, The Ohio State University ElectroScience Laboratory, United States; John L. Volakis,
Electroscience Laboratory, United States

326.3: HYPERBOLIC METAMATERIALS BASED ON STACKED METASURFACES WITH APPLICATION ..[URSI]
TO MICROWAVE ABSORBER DESIGN
Mohamed Othman, Caner Guclu, Filippo Capolino, University of California, Irvine, United States

326.4: TOPOLOGY OPTIMIZATION BASED INVERSE SYNTHESIS OF SPECTRAL 3D [URSI]
METAMATERIALS
Murat Gokhan Eskin, Huseyin Yigit, Gullu Kiziltas, Sabanci University, Turkey

326.5: FREQUENCY AND SPATIAL FILTERING BY MEANS OF ADVANCED OPTICAL FUNNELING........... [URSI]
Dimitrios Sounas, Andrea Alu, The University of Texas at Austin, United States

326.6: DESIGN AND SIMULATION OF A 3-DIMENSIONAL METAMATERIAL PRISM [URSI]
Lorena Basilio, William Langston, Larry Warne, Sandia National Laboratories, United States

326.7: WAVEGUIDE-BASED METAMATERIALS AS A PLATFORM FOR MATHEMATICAL OPERATIONS [URSI]
Cristian Della Giovampaola, Brian Edwards, Alexandre Silva, The University of Pennsylvania, United States; Francesco
Monticone, The University of Texas at Austin, United States; Giuseppe Castaldi, Vincenzo Galdi, University of Sannio, Italy;
Andrea Alu, The University of Texas at Austin, United States; Nader Engheta, The University of Pennsylvania, United States

326.8: ACOUSTIC FANO RESONATORS [URSI]
Muhammad Amin, Mohamed Farhat, Hakan Bagci, King Abdullah University of Science and Technology (KAUST), Saudi Arabia
326.9: LOCAL BIANISOTROPIC EFFECTIVE PARAMETERS FORMULAS FOR RECIPROCAL .........ccccceueeeee [URSI]
METAMATERIALS

Valentina Sozio, University of Siena, Italy; Andrea Vallecchi, University of Sheffield, United Kingdom; Matteo Albani, University
of Siena, Italy; Filippo Capolino, University of California, United States



326.10: NEGATIVE GOOS-HACHEN SHIFT OF HUGE MAGNITUDE ON DIELECTRIC GRATINGS............... [URSI]
Jingjing Li, University of Illinois at Chicago, United States

327: TUNABLE AND MULTIBAND ANTENNAS II

327.1: FREQUENCY TUNABLE MICROSTRIP ARRAY ANTENNA WITH POLARIZATION 997
RECONFIGURATION
Behrouz Babakhani, Satish Sharma, San Deigo State University, United States

327.2: LOW-PROFILE 700-970 MHZ AND 1600-2200 MHZ DUAL-BAND TUNABLE ANTENNA FOR ..................... 999
CARRIER AGGREGATION SYSTEMS
Bilgehan Avser, Gabriel M. Rebeiz, University of California, San Diego, United States

327.3: A RECONFIGURABLE DUAL-BAND CIRCULARLY POLARIZING MINITURIZED CONFORMAL ......... 1001
PATCH ANTENNA EXHIBITING SMALL FREQUENCY RATIOS
Peter Sieber, Pennsylvania State University, United States; Douglas H. Werner, The Pennsylvania State University, United States

327.4: MULTI-BAND SLOT ANTENNA DESIGN USING BRANCH EDGE 1003
Chichang Hung, Hungcheng Chen, Tayeh Lin, Tsenchieh Chiu, National Central University, Taiwan

327.5: DUAL BAND SPURIOUS-FREE SIR METAMATERIAL ANTENNA 1005
Mahmoud Abdalla, MTC University, Egypt; Shokrollah Karimian, University of Greenwich, United Kingdom; Zhirun Hu,
University of Manchester, United Kingdom

327.6: DUAL/TRIPLE BAND PRINTED DIPOLE ANTENNA LOADED WITH CRLH CELLS 1007
Mahmoud Abdalla, MTC University, Egypt; Mohamed Abo El-Dahab, Mohamed Ghouz, Arab Academy for Science, Technology
and Maritime Transport, Egypt

327.7: DONGLE ANTENNA FOR WLAN APPLICATIONS 1009
Wen-Shan Chen, Chun-Lin Ciou, Southern Taiwan University of Science and Technology, Taiwan

327.8: FUNDAMENTAL CHARACTERISTICS OF A CIRCULAR COMBINED FOLDED DIPOLE ......ccccceeeunsensenes 1011
ANTENNA WITH A FEED LINE
Yusuke Saita, Noriyuki Kagiyama, Tsutomu Ito, Hisashi Morishita, National Defense Academy, Japan

327.9: A MULTIBAND PRINTED INVERTED-F ANTENNA USING CURRENT SYMMETRY 1013
Marco Antoniades, Ashkan Boldaji, University of Queensland, Australia

327.10: A NOVEL CENTER-FED DUAL-BAND CIRCULARLY POLARIZED ANTENNA FOR GNSS ...ccccecevvrneeeeee 1015
APPLICATIONS

Xiaodeng Duan, RongLin Li, South China University of Technology, China

328: BEAMSTEERABLE REFLECTARRAY AND REFLECTARRAYS WORKING AT MMW,
THZ, OR INFRARED

328.1: INFRARED POLARIZING REFLECTARRAY METASURFACES 1017
Mehdi Veysi, Caner Guclu, Ozdal Boyraz, Filippo Capolino, University of California, Irvine, United States

328.2: DESIGN AND COMPARISON OF FOUR DIFFERENT REFLECTARRAY ANTENNAS TOWARDS ........... 1019
THZ APPLICATIONS
Ruyuan Deng, Fan Yang, Shenheng Xu, Tsinghua University, China

328.4: A MODIFIED PARABOLIC-CYLINDRICAL REFLECTARRAY ANTENNA FOR WIDE BEAM ......ccccceueenee 1023
SCANNING CAPABLILITY

Fang Guo, Tsinghua University, China; Yilin Mao, The University of Mississippi, China; Shenheng Xu, Fan Yang, Tsinghua
University, China; Atef Elsherbeni, Colorado School of Mines, United States



328.5: OFFSET PARABOLIC-TORUS-PHASE REFLECTARRAY ANTENNA 1025
Payam Nayeri, Colorado School of Mines, United States; Fan Yang, Tsinghua University, China; Atef Elsherbeni, Colorado
School of Mines, United States

328.6: TUNABLE RING-LOADED PATCH ELEMENT FOR BEAM-STEERABLE REFLECTARRAY ....cccccvvveeeeeeee 1027
APPLICATIONS
Michael Trampler, Kalyan Karnati, Xun Gong, University Of Central Florida, United States

328.7: ANALYSIS AND OPTIMIZATION OF THE SCANNING PERFORMANCE OF 1-BIT 1029
RECONFIGURABLE REFLECTARRAYS

Huanhuan Yang, Tsinghua University, China; Yilin Mao, The University of Mississippi, United States; Shenheng Xu, Fan Yang,
Tsinghua University, China; Atef Elsherbeni, Colorado School of Mines, United States

328.8: DEVELOPMENT OF LIQUID CRYSTAL REFLECTARRAYS UTILIZING A PASSIVE MATRIX ......cccceeuee 1031
CONTROL SCHEME

Derek Doyle, Air Force Research Laboratory, United States; Christopher Woehrle, Christos Christodoulou, The University of
New Mexico, United States

328.9: A DUAL-BAND TUNABLE REFLECTARRAY 1033
Junyan Tang, Amin Tayebi, Satish Udpa, Edward Rothwell, Andrew Temme, Michigan State University, United States

328.10: FULL REFLECTION PHASE DYNAMIC TUNING USING ACTIVE IMPEDANCE SURFACE ................... 1035
WITH DUAL POLES AND ONE ZERO
Bo Zhu, Nanjing University, China

329: SLOTTED AND GUIDED WAVE ANTENNAS I

329.1: A NOVEL SUBSTRATE INTEGRATED WAVEGUIDE SLOT ANTENNA WITH HIGH 1037
POWER-HANDLING CAPACITY
Heng Zhang, Ru Meng, Zhenxing Xia, Qi Zhu, USTC, China

329.2: UWB 4-ELEMENT RIDGE-SIW VIVALDI ANTENNA ARRAY 1039
Robab Kazemi, University of Tabriz, Iran; Aly Fathy, University of Tennessee, United States

329.3: INPUT IMPEDANCE OF TAPERED SLOT ANTENNA BY S PARAMETER METHOD 1041
Kuniaki Suto, Akinori Matsui, Saitama Institute of Technology, Japan

329.4: CIRCULAR PERIODIC DIELECTRIC ROD ANTENNA WITH DUAL CONCIAL BEAM 1043
Di Hua, Shi-Shan Qi, Wen Wu, Da-Gang Fang, Nanjing University of Science and Technology, China

329.5: HIGH-GAIN INTEGRATED TAPERED DIELECTRIC ANTENNA FOR MILLIMETER-WAVE ............... 1045
APPLICATIONS

Nazy Ranjkesh, Aidin Taeb, Suren Gigoyan, U of Waterloo, Canada; Mohammed Basha, Mansoura University, Egypt; Saffiedin
Safavi-Naeini, U of Waterloo, Canada

329.6: LINEARLY POLARIZED NEAR FIELD FOCUSED SLOT-ARRAY WAVEGUIDE 1047
Menglin Chen, Shulabh Gupta, Zilong Ma, Li Jun Jiang, The University of Hong Kong, Hong Kong SAR of China

329.7: AUTOMATICALLY OPTIMIZED NEAR-FIELD FOCUSING RADIAL LINE SLOT ARRAY ......ccccecceeeccnneenee 1049
Mauro Ettorre, IETR, University of Rennes 1, UMR CNRS 6164, France; Massimiliano Casaletti, Pierre and Marie Curie
University, France; Guido Valerio, Ronan Sauleau, Laurent Le Coq, IETR, University of Rennes I, UMR CNRS 6164, France;
Santi Concetto Pavone, Matteo Albani, University of Siena, Italy

329.8: CIRCULARLY POLARIZED ANNULAR-RING SLOT ANTENNA FOR WIMAX 2.3 GHZ AND WLAN ...... 1051
2.4 GHZ APPLICATIONS

Chow-Yen-Desmond Sim Sim, Ming-Hsuan Chang, Feng Chia University, Taiwan; Horng-Dean Chen, National Kaohsiung
Normal University, Taiwan,; Tuan-Yung Han, National Taitung College, Taiwan; Jeen-Sheen Row, National Changhua University
of Education, Taiwan



329.9: DESIGN OF A CYLINDRICALLY CONFORMAL WAVEGUIDE-FED SLOT ARRAY ANTENNA......cccceceeuee 1053
Mou-ping Jin, Mei-qing Qi, Wei Wang, East China Research Institute of Electronic Engineering, China; Xianling Liang,
Shanghai Jiao Tong University, China

329.10: MULTISLOT MULTIBAND MONOPOLE ANTENNA FOR MOBILE PHONES APPLICATIONS............... 1055
Hussein Attia, Allam Ameen, Abdel Hamid Shaalan, Zagazig University, Egypt; Kamal Awadalla, Menofia University, Egypt

330: GUIDED WAVES AND WAVEGUIDING STRUCTURES

330.1: NON-DIFFRACTIVE HANKEL BEAMS [URSI]
Matteo Albani, Santi Concetto Pavone, University of Siena, Italy; Massimiliano Casaletti, Pierre and Marie Curie University,
France; Mauro Ettorre, IETR, University of Rennes 1, UMR CNRS 6164, France

330.2: LASER MACHINED MILLIMETER-WAVE METALLIC GRATING ANTENNA ON SI WAVEGUIDE....[URSI]
Aidin Taeb, Luyao Chen, Ahmed Shehata Abdellatif, Gholamreza Z. Rafi, Suren Gigoyan, Safieddin Safavi-Naeini, University of
Waterloo, Canada

330.3: RECONFIGURABLE TRANSMISSION LINES EMBEDDED IN CHESSBOARD METASURFACES......... [URSI]
David Gonzdlez-Ovejero, Enrica Martini, University of Siena, Italy; Brigitte Loiseaux, Thales Research & Technology, France;
Charlotte Tripon-Canseliet, Université Pierre et Marie Curie, France; Jean Chazelas, Thales Systémes Aéroportés, France;
Stefano Maci, University of Siena, Italy

330.4: RECTANGULAR WAVEGUIDE RESONANT SLOT ELECTROMAGNETIC MATERIAL .........cccceeeunee. [URSI]
CHARACTERIZATION TECHNIQUE

Andrew Bogle, University of Dayton Research Institute, United States;, Michael Havrilla, Milo Hyde IV, Air Force Institute of
Technology, United States

330.5: UNIAXITIAL PARALLEL-PLATE WAVEGUIDE GREEN’S FUNCTIONS USING A SCALAR ....eeeeerveneee [URSI]
POTENTIAL FORMULATION
Michael Havrilla, Air Force Institute of Technology, United States

331: MATERIALS FOR PRINTED AND MICROSTRIP ANTENNAS

331.1: APPLICATIONS OF POLARIZATION-INDEPENDENT FREQUENCY SELECTIVE FILTERS FOR .......... 1057
TRANSMITARRAY ANTENNAS

Mahmoud Niroo-Jazi, Concordia University, Canada; M. R. Chaharmir, J. Shaker, Communications Research Centre Canada,
Canada; Abdel-Razik Sebak, Concordia University, Canada

331.2: POLARIZATION DIVERSITY ANTENNA WITH CURRENT BLOCK ELEMENT AND OPEN ........cccceeueuueee 1059
STUB
Shohei Ishikawa, Masahiko Shimizu, Fujitsu Laboratories LTD., Japan

331.3: THE EFFECT OF MATERIAL LOSS ON THE AXIAL RATIO SYMMETRY OF CIRCULAR ........cccceeeceeeneee 1061
MICROSTRIP PATCH ANTENNAS

Nathan Labadie, Jack Powell, Satish Sharma, San Deigo State University, United States;, Gabriel M. Rebeiz, University of
California, San Diego, United States

331.4: DESIGN OF A 60GHZ INTEGRATED ANTENNA ON SILICON SUBSTRATE 1063
Desalegn Bereka, Anand Gopinath, Bob Sainati, University of Minnesota, United States

331.5: LIMITATIONS IN CIRCULARLY POLARIZED PLANAR ARRAYS FROM INDIVIDUAL ELEMENT ...... 1065
CROSS POLARIZATION LEVELS
Kevin Ming-Jiang Ho, Gabriel M. Rebeiz, University of California, San Diego, United States



332: MICROSTRIP ANTENNA ARRAYS

332.1: SINGLE-LAYER DUAL MICROSTRIP ARRAY ANTENNA 1067
Choon Lee, Mohamed Ezzat, Seongheon Jeong, Southern Methodist University, United States

332.2: A COMPACT DUAL CIRCULARLY POLARIZED WIDEBAND PATCH ANTENNA ELEMENT FOR ........ 1069
ARRAY APPLICATIONS
Kathleen Fasenfest, TE Connectivity, United States

332.3: NON-UNIFORM MICROSTRIP ANTENNA ARRAY FOR RX DSRC COMMUNICATIONS.....ccccceeerreneecsaveces 1071
Tiago Varum, Jodo Matos, Pedro Pinho, Ricardo Abreu, Instituto de Telecomunicagées, Portugal

332.4: A HORIZONTALLY POLARIZED NOTCH ARRAY ANTENNA WITH GOOD RADIATION .....cccceeueeursensenes 1073
IDENTITY IN HORIZONTAL PLANE AND ITS CHARACTERISTIC MODES ANALYSIS
Shen Wang, Hiroyuki Arai, Yokohama National University, Japan

332.5: A DIFFERENTIAL MICROSTRIP ANTENNA ARRAY FOR MM-WAVE POWER COMBINING......cccceceeeeee 1075
Ozan Gurbuz, University of California, San Diego, United States; Yi-Chyun Chiou, Qualcomm Inc., United States; Gabriel M.
Rebeiz, University of California, San Diego, United States

332.6: A STUDY ON DUAL-POLARIZATION FEED ANTENNA FOR SATELLITE BROADCASTING ..........c.c..... 1077
RECEIVING REFLECTOR ANTENNA
Masafumi Nagasaka, Susumu Nakazawa, Shoji Tanaka, Japan Broadcasting Corporation, Japan

332.7: FREQUENCY CHARACTERISTICS OF A GRID ARRAY ANTENNA PRINTED ON A DIELECTRIC ........ 1079
SUBSTRATE
Toru Kawano, National Defense Academy, Japan; Hisamatsu Nakano, Hosei University, Japan

332.8: MILLIMETER-WAVE ANTENNA ARRAY FOR SHORT-RANGE COMMUNICATION 1081
APPLICATIONS

Osama Haraz, Saleh A. Alshebeili, King Saud University, Saudi Arabia; Abdel-Razik Sebak, Concordia University, Canada
332.9: MICROMACHINED 40 GHZ POST-SUPPORTED PATCH ARRAY USING THICK SUS8 1083
PHOTORESIST

Wendong Liu, Han Wang, Zhijun Zhang, Zhenghe Feng, Tsinghua University, China

332.10: DUAL-POLARIZATION AND DUAL-FREQUENCY MICROSTRIP ARRAY ANTENNA WITH HIGH ..... 1085
ISOLATION

Xiao-Bo Xuan, Science and Technology on Electromagnetic Scattering Laboratory, China; Min Guo, Shanghai University,

China; Zuo-Xing Dai, Xiao-Qing Tian, Ji-Jun Yan, Shun-Shi Zhong, Science and Technology on Electromagnetic Scattering
Laboratory, China

332.11: DUAL POLARIZED WIDE BAND ANTENNA FED BY TRIPLATE LINE FOR CELLUAR BASE .............. 1087
STATIONS
Hiroyuki Arai, Kenji Hagiwara, Yokohama National University, Japan

333: PIXELATED AND SWITCHABLE ANTENNAS

333.1: A PIXELATED PATTERN RECONFIGURABLE YAGI-UDA ARRAY FOR CONFORMAL .....ccccceeeeussnrsensenes 1089
LOADBEARING ANTENNA STRUCTURE (CLAS)

Mohammod Ali, Nicholas Bishop, Michael Wright, University of South Carolina, United States; William Baron, Jason Miller,
James Tuss, David Zeppettella, Air Force Research Laboratory, United States

333.2: APERTURE COUPLED MEMS RECONFIGURABLE PIXEL PATCH ANTENNA FOR 1091
CONFORMAL LOAD BEARING ANTENNA STRUCTURES (CLAS)

Nicholas Bishop, Mohammod Ali, University of South Carolina, United States; William Baron, Jason Miller, James Tuss, David
Zeppettella, Air Force Research Laboratory, United States




333.3: A MEMS RECONFIGURABLE PIXEL MICROSTRIP PATCH ANTENNA FOR CONFORMAL .........ccceeue.. 1093
LOAD BEARING ANTENNA STRUCTURES (CLAS) CONCEPT

Mohammod Ali, Nicholas Bishop, William Baron, University of South Carolina, United States; Brian Smyers, James Tuss, David
Zeppettella, Air Force Research Laboratory, United States

333.4: INVESTIGATION OF SWITCHING TECHNIQUES FOR RECONFIGURABLE MULTIBAND .....cccccccerueeeeee 1095
PLANAR ANTENNAS
Michael Williams, Damiano Patron, Kapil R. Dandekar, Drexel University, United States

334: ELECTROMAGNETIC DOSIMETRY AND EXPOSURE ASSESSMENT

334.1: ANTENNA DESIGN FOR IMPROVING SHIELDING EFFECTIVENESS OF A HUMVEE ..........cccccceeeueuee. [URSI]
David Garrido Lopez, Maxim Ignatenko, Dejan Filipovic, University of Colorado, United States

334.2: EFFECT OF TISSUE CONDUCTIVITY ERRORS ON THE INDUCED CURRENT IN [URSI]
TRANSCRANIAL MAGNETIC STIMULATION (TMS) OF HUMAN BRAIN
Abas Sabouni, Wilkes University, United States

334.3: NUMERICAL EVALUATION OF HUMAN EXPOSURE TO EMP SIGNALS [URSI]
Winfried Bilgic, Marta Martinez-Vdazquez, IMST GmbH, Germany

334.4: IMPACT OF THE HAND ON THE ENERGY ABSORBED IN THE HEAD WHEN USING A .....cccceeveeenienns [URSI]
MOBILE PHONE

Chinthana J. Panagamuwa, lan Howells, William G. Whittow, Loughborough University, United Kingdom

334.5: ANALYTICAL APPROACH TO COMPUTE THE ELECTROMAGNETIC FIELD INSIDE A MODEL ....[URSI]
OF THE HUMAN HEAD SURROUNDED BY A DIELECTRIC PAD

Danilo Erricolo, University of Illinois at Chicago, United States; Giuseppe Carluccio, Christopher Collins, New York University,
United States; Piergiorgio L. E. Uslenghi, Switt Kittivittayakul, University of Illinois at Chicago, United States

335: INVERSE SCATTERING AND IMAGING III

335.1: PROBE-COMPENSATED MICROWAVE HOLOGRAPHIC IMAGING 1099
Chin-Chia Chang, Shih-Yuan Chen, National Taiwan University, Taiwan

335.2: ITERATIVE SPARSE-BASED ALGORITHM FOR THROUGH-THE-WALL IMAGING 1101
Marija Nikolic, University of Belgrade, Serbia; Arye Nehorai, Washinton University in St. Louis, United States; Antonije
Djordjevic, University of Belgrade, Serbia

335.3: FOCUSING CHARACTERISTICS OF TIME-REVERSED EM WAVE IN A SLOTTED 1103
RECTANGLE METAL CAVITY
Mu-Sheng Liang, Bing-Zhong Wang, Zhe Wang, Ming-Tao Tan, University of Electronic Science and Technology of China, China

335.4: FOCUSING LIGHT FOR SUBSURFACE IMAGING 1105
Thanh Xuan Hoang, Xudong Chen, National University of Singapore, Singapore

335.5: ON-THE-MOVE ACTIVE MILLIMETER WAVE INTERROGATION SYSTEM USING A ......ccoceveverrerensuna 1107
HALLWAY OF MULTIPLE TRANSMITTERS AND RECEIVERS
Borja Gonzalez-Valdes, Carey M. Rappaport, José Angel Martinez-Lorenzo, Northeastern University, United States

335.6: EIGENMODE-BASED METHOD TO DETERMINE THE COMPLEX PERMITTIVITIES OF ...........ccceeuee. 1109
LAYERED SOIL VIA A BOREHOLE GROUND PENETRATING RADAR
Alexander Showalter-Bucher, José Angel Martinez-Lorenzo, Carey M. Rappaport, Northeastern University, United States

335.7: ALL-DIRECTIONS THROUGH THE WALL RADAR IMAGING USING A SYNTHETIC ARRAY ....cccceuvenee 1111
FORMED BY A FINITE NUMBER OF MOVING ROBOTS
Behzad Yektakhah, Kamal Sarabandi, University of Michigan, United States



335.8: AN INVERSE SCATTERING ALGORITHM WITH SPATIAL PRIOR CONSTRAINTS FOR .......cccecevueueueee 1113
HIGH-RESOLUTION MICROWAVE BREAST IMAGING
Luz Maria Neira, Barry Van Veen, Susan C. Hagness, University of Wisconsin-Madison, United States

335.9: INVERSE SCATTERING THROUGH COMPRESSIVE SENSING 1115
Giacomo Oliveri, Andrea Massa, ELEDIA Research Center@ DISI, University of Trento, Italy

335.10: THROUGH THE WALL IMAGING BASED ON TIME REVERSAL INDEPENDENT 1117
COMPONENT ANALYSIS

Payman Rasekh, Mojtaba Razavian, Amir Torki, Reza Safian, Isfahan University of Technology, Iran

336: MULTI-ANTENNA SYSTEMS FOR WIRELESS COMMUNICATIONS

336.1: MATCHING METHOD BASED ON IMAGE IMPEDANCES FOR NEAR FIELD MIMO 1119
Kazuki Ishii, Naoki Honma, Yoshitaka Tsunekawa, Iwate University, Japan

336.2: ANTIPODAL LINEARLY TAPERED SLOT ANTENNA ARRAY FOR MILLIMETER-WAVE BASE ........... 1121
STATION IN MASSIVE MIMO SYSTEMS

Runbo Ma, Yue Gao, Laurie Cuthbert, Queen Mary, University of London, United Kingdom,; Qingsheng Zeng, Communications
Research Centre Canada, Canada

336.3: WIDEBAND DUAL-POLARIZED OMNIDIRECTIONAL ANTENNA WITH VERY HIGH .......cccceeeeeuecnrsnsnes 1123
ISOLATION ACROSS 1.65-2.7 GHZ
Ersin Yetisir, Chi-Chih Chen, John L. Volakis, The Ohio State University, United States

336.4: SPACE DIVERSITY FOR ROBUST WIRELESS POWER TRANSMISSION IN MULTIPATH ........cccccceeueeeee 1125
ENVIRONMENTS

Thi Quynh Van Hoang, IMEP — LAHC, Grenoble Institute of Technology, France; Le Huy Trinh, Fabien Ferrero, LEAT/
CREMANT, University of Nice Sophia Antipolis, France; Tan-Phu Vuong, IMEP — LAHC, Grenoble Institute of Technology,
France; Jean-Lou Dubard, LEAT/CREMANT, University of Nice Sophia Antipolis, France

336.5: PERFORMANCE COMPARISON OF TIME-REVERSAL BEAMFORMING IN WIRELESS LOCAL .......... 1127
AREA NETWORKS

Carlos Andrés Viteri-Mera, Fernando L. Teixeira, The Ohio State University, United States

336.6: MAXIMIZING SNR USING TUNABLE PASSIVE REPEATER: DETERMINISTIC CONTROL .......ccccorueeeeee 1129
METHOD

Naoki Honma, Yuta Takahashi, Yoshitaka Tsunekawa, Iwate University, Japan

336.7: RECONFIGURABLE ON-CHIP ANTENNA ARRAYS FOR MULTI-CHIP RF DATA TRANSMISSION ..[URSI]

Sungjong Yoo, Kathleen Melde, University of Arizona, United States

336.8: EFFECT OF MEASUREMENT NOISE ON MAGNETOQUASISTATIC POSITION AND 1131
ORIENTATION SENSING

Darmindra Arumugam, California Institute of Technology, United States

336.9: A WIDEBAND PRINTED DUAL-ANTENNA WITH A PROTRUDED GROUND FOR MOBILE .......ccceeeeueenee 1133
TERMINALS

Yan Wang, Zhengwei Du, Tsinghua University, China

336.10: SPICE MODELS OF ANTENNAS FOR RECEIVING 1135
Xiang Gao, Zhengwei Du, Tsinghua University, China




337: ADVANCES IN THE DEVELOPMENT OF DIAGNOSTIC AND THERAPEUTIC
MICROWAVE SYSTEMS I1

337.1: INCONTINENCE MANAGEMENT FOR THE ELDERLY: DEVELOPMENT OF A RADAR-BASED ........... 1137
BLADDER VOLUME MONITOR
Finn Krewer, Fearghal Morgan, Martin O’Halloran, National University of Ireland Galway, Ireland

337.2: MICROWAVE ABLATION AT 915 MHZ VS. 2.45 GHZ: SINGLE AND MULTIPLE-ANTENNA .....cccooveeeeeeee 1139
CONSIDERATIONS
Mohammed Taj-Eldin, Punit Prakash, Kansas State University, United States

337.3: COMPACT WIDEBAND DIRECTIONAL ANTENNA WITH THREE-DIMENSIONAL STRUCTURE ......... 1141
FOR MICROWAVE-BASED HEAD IMAGING SYSTEMS
Ahmed Toaha Mobashsher, Amin Abbosh, The University of Queensland, Australia

337.4: AVOIDING UNNECESSARY BREAST BIOPSIES: CLINICALLY-INFORMED 3D BREAST ......ccccceceeuesnsenes 1143
TUMOUR MODELS FOR MICROWAVE IMAGING APPLICATIONS

Bdrbara Oliveira, National University of Ireland, Ireland; Raquel Concei¢do, Universidade de Lisboa, Faculdade de Ciéncias,
Instituto de Biofisica e Engenharia Biomédica, Ireland; Martin Glavin, Edward Jones, Martin O’Halloran, National University of
Ireland, Ireland

338: APPLICATIONS OF PHASED ARRAYS

338.1: NOVEL LOW COST COMPACT PHASED ARRAY ANTENNA FOR MILLIMETER-WAVE 3D .................. 1145
BEAM SCANNING APPLICATIONS

Ahmed Abdellatif, University of Waterloo, Canada; Mehrbod Mohajer, Foxconn Interconnect Technology Group, United States;
Safieddin Safavi-Naeini, University of Waterloo, Canada

338.2: HOLOGRAPHY-BASED PHASED-ARRAY ANTENNA FOR ROBUST RADAR SENSING AND ....cccceeeeensenes 1147
COMMUNICATION SYSTEMS
Eugene Ngai, Hann-Jann, United States

338.3: AEROGEL ANTENNAS COMMUNICATIONS STUDY USING ERROR VECTOR MAGNITUDE ................ 1149
MEASUREMENTS

Felix Miranda, NASA Glenn Research Center, United States; Carl Mueller, QinetiQ NA, United States; Mary Ann Meador, NASA
Glenn Research Center, United States

338.4: DESIGN AND MANUFACTURING OF A CYLINDRICAL POLARIMETRIC PHASED ARRAY RADAR ...1151
(CPPAR) ANTENNA FOR WEATHER SENSING APPLICATIONS
Shaya Karimkashi, Guifu Zhang, The University of Oklahoma, United States

338.5: BROADBAND ANTENNA ARRAY FOR SAR APPLICATIONS 1153
Wei Wang, Hong-Tao Zhang, Zhi-hui Zhang, East China Research Institute of Electronic Engineering, China; Xianling Liang,
Shanghai Jiao Tong University, China

339: PHASED ARRAY CALIBRATION AND NEAR FIELD SAMPLING

339.1: REDUCTION OF NEAR-FIELD GRATING LOBES IN SPARSE LINEAR PHASED ARRAYS........ccccceueueuee. 1155
Dylan Rudolph, University of Florida, United States; William Barott, Embry-Riddle Aeronautical University, United States

339.2: MODELING UNCERTAINTY IN PHASED ARRAYS THROUGH THE INTERVAL ANALYSIS.....cccceeeeeusnes 1157
Paolo Rocca, Nicola Anselmi, Lorenzo Poli, Luca Manica, ELEDIA Research Center@DISI, University of Trento, Italy; Ennio
Giaccari, Corporate Technology Office Finmeccanica, Italy; Andrea Massa, ELEDIA Research Center@ DISI, University of
Trento, Italy



339.4: CALIBRATION METHOD OF PHASED ARRAY BASED ON NEAR-FIELD MEASUREMENT ........cceceeueeues 1161
SYSTEM

Rui Long, Jun Ouyang, Feng Yang, Yan Li, Kaizhi Zhang, Longjian Zhou, University of Electronic Science and Technology of
China, China

340: INDOOR PROPAGATION CHANNELS FOR WIRELESS COMMUNICATIONS

340.1: GAME ENGINES RAY-TRACING MODELS FOR INDOOR CHANNEL MODELING 1163
Andres Navarro, Universidad Icesi, Colombia; Dinael Guevara, Universidad Francisco de Paula Santander, Colombia; Narcis
Cardona, Universitat Politecnica de Valéncia, Spain

340.2: CALCULATION TOOL FOR OPTIMAL WIRELESS DESIGN AND MINIMAL INSTALLATION .....ccceceeuee 1165
COST OF INDOOR WIRELESS LANS

David Plets, iMinds/Ghent University, Belgium; Niels Machtelinckx, -, Belgium; Kris Vanhecke, Jan Van Ooteghem, Koen
Casier, Mario Pickavet, Wout Joseph, Luc Martens, iMinds/Ghent University, Belgium

340.3: NARROW-BAND INDOOR LOCALIZATION IN COGNITIVE RADIO NETWORKS USING ...uuueeeeeeerrrnneeeeen 1167
COMPRESSED SENSING
Artur Nalobin, Ilona Rolfes, Ruhr-Universitdt Bochum, Germany

340.4: INDOOR MULTIPATH CHANNEL MEASUREMENT AT 60 GHZ 1169
Mohammad Fakharzadeh, Saman Jafarlou, Arash Tabibiazar, Peraso Technologies, Canada

340.5: MEASUREMENT-BASED ANALYSIS OF DOPPLER CHARACTERISTICS FOR 1171
ULTRA-WIDEBAND RADIO CHANNELS IN AN OFFICE ENVIRONMENT

Brecht Hanssens, Emmeric Tanghe, Luc Martens, Wout Joseph, Ghent University, Belgium; Claude Oestges, Université
Catholique de Louvain, Belgium

340.6: D-BAND INDOOR PATH LOSS MEASUREMENTS 1173
Wasif Khan, Seunghwan Kim, Alenka Zajic, John Papapolymerou, Georgia Institute of Technology, United States

340.7: A PATH LOSS MODEL FOR 300-GHZ WIRELESS CHANNELS 1175
Seunghwan Kim, Alenka Zajic, Georgia Institute of Technology, United States

340.8: AN ALGORITHM FOR OPTIMAL NETWORK PLANNING AND FREQUENCY CHANNEL .......cccceeuerurunee 1177
ASSIGNMENT IN INDOOR WLANS
Ning Liu, David Plets, Wout Joseph, Luc Martens, WiCa, Ghent University, Belgium

340.9: MICROWAVE PROPAGATION CHARACTERIZATION IN AUTOMOTIVE ENGINE 1179
COMPARTMENT FOR WIRELESS HARNESS COMMUNICATIONS

Masataka Ohira, Saitama University, Japan; Susumu Ano, Shoichi Kitazawa, Hiroshi Ban, Naoya Kukutsu, Kiyoshi Kobayashi,
ATR Wave Engineering Laboratories, Japan

340.10: EXPERIMENTAL INVESTIGATION OF THE CHARACTERISTICS OF THE 1181
ELECTROMAGNETIC REVERBERATION IN THE UWB BANDS

Aliou Bamba, Wout Joseph, Emmeric Tanghe, Luc Martens, Ghent University/iMinds, Belgium; Davy Gaillot, Martine Lienard,
University of Lille, France; Jose-Maria Molina-Garcia-Pardo, Maria-Teresa Martinez-ingles, Universidad Politecnica de
Cartagena, Spain

340.11: PROPAGATION CHARACTERISTICS OF THE FULL-DUPLEX SELF-INTERFERENCE .......ccccceveeursensenes 1183
CHANNEL FOR THE INDOOR ENVIRONMENT AT 2.6 GHZ
Xiangyu Wu, Ying Shen, Youxi Tang, University of Electronic Science and Technology of China, China

341: RF AND MICROWAVE MEDICAL DEVICES DESIGN AND EXPOSURE ANALYSIS

341.1: A BALUN-FREE COAX-FED HELICAL ANTENNA FOR MINIMALLY INVASIVE MICROWAVE ............ 1185
ABLATION
Hung Luyen, Susan C. Hagness, Nader Behdad, University of Wisconsin-Madison, United States



341.2: MICROWAVE CAVITY WITH CONTROLLABLE TEMPERATURE FOR HYPERTHERMIA ........cccoeeeusnee 1187
TREATMENT INVESTIGATIONS
Asimina Kiourti, Samuel Luther, John L. Volakis, The Ohio State University, United States

341.3: REALISTIC SIMULATION ENVIRONMENT TO TEST MICROWAVE HYPERTHERMIA ......ueeeeevvrnneneees 1188
TREATMENT OF BREAST CANCER
Phong Thanh Nguyen, Amin Abbosh, Stuart Crozier, ITEE School, Australia

341.4: LONG-TERM VARIATION OF EXPOSURE LEVELS TO ELECTROMAGNETIC FIELDS .........cccccceeueueeue. 1190
Laura Mejuto, Iiiigo Cuifias, Universidade de Vigo, Spain

341.5: CONFORMAL DEVICE FOR WIRELESS POWERING IN BIOMEDICAL APPLICATION.......cccceceeueeuerurunnae 1192
Olutola Jonah, Stavros V. Georgakopoulos, Shun Yao, Florida International University, United States; Manos M. Tentzeris,
Georgia Institute of Technology, United States

341.6: COMPREHENSIVE ANALYSIS OF RF TEST LAB SYSTEM FOR MR SAFETY TESTING OF ...........ccc... 1194
MEDICAL IMPLANTS
Mikhail Kozlov, Gregor Schaefers, MR:comp, Germany

341.7: AMETHOD IN DETERMINATION OF THE SPECIFIC ABSORPTION RATE OF 1196
MULTI-ANTENNA DEVICES

Dinh Thanh Le, Lira Hamada, Soichi Watanabe, National Institute of Information and Communications Technology (NICT),
Japan; Teruo Onishi, NTT DOCOMO, INC., Japan

341.8: SAR STUDY FOR SMART WATCH APPLICATIONS 1198
Kun Zhao, Shuai Zhang, KTH Royal Institute of Technology, Sweden; Chi-Yuk Chiu, Zhinong Ying, Sony Mobile
Communications, China; Sailing He, KTH Royal Institute of Technology, Sweden

341.9: REVIEW OF SPECIFIC ABSORPTION DEFINITION CONSIDERING THE EVOLUTION OF .......cccccceeeeee 1200
THE BRILLOUIN PRECURSORS

Ana Vazquez Alejos, University of Vigo, Spain; Muhammad Dawood, New Mexico State University, United States; Erik Aguirre,
University of Vigo, Spain; Francisco Falcone, Universidad Publica de Navarra, Spain

341.10: TRANSCUTANEOUS POWER DELIVERY AND SAFETY 1202
Rangarajan Jegadeesan, Yong-Xin Guo, National University of Singapore, Singapore; Shih-Cheng Yen, Nitish V. Thakor, NUS,
Singapore

401: ANTENNA, SYSTEM, AND SPECTRUM SHARING ISSUES IN COGNITIVE RADIO AND
COGNITIVE RADAR

401.1: SPECTRUM SHARING WITH ROTATING RADAR: IMPLICATIONS FOR COGNITIVE RADIO .............. 1204
RENDEZVOUS
Jeffrey Poston, R. Michael Buehrer, Virginia Polytechnic Institute and State University, United States

401.2: FAST TECHNIQUE FOR WIDEBAND SPECTRUM SENSING 1206
Anthony Martone, Kenneth Ranney, U.S. Army Research Laboratory, United States

401.3: SELF-DISCOVERY AND ORIENTATION OF A RANDOMLY DISTRIBUTED COGNITIVE ...........cccceueueee. 1208
BEAMFORMING ARRAY
Bryan Murray, Federal Bureau of Investigation, United States; Amir Zaghloul, US Army Research Laboratory, United States

401.4: SOFTWARE ENABLED COGNITIVE RADIO ANTENNA SYSTEM 1210
Joseph Costantine, California State University, Fullerton, United States; Youssef Tawk, Firas Ayoub, Christos Christodoulou,
The University of New Mexico, United States

401.5: A TUNABLE RF FRONT-END RECEIVER FOR COGNITIVE RADIO APPLICATIONS 1212
Ali Ramadan, Joseph Costantine, Karim Kabalan, American University of Beirut, Lebanon; Youssef Tawk, Christos
Christodoulou, The University of New Mexico, United States; Mohammed Al-Husseini, Beirut Research & Innovation Center,
Lebanon




401.6: PHASE CHARACTERIZATION OF A 2-PATH ON-SITE CODING DIGITAL BEAMFORMER.........ccoceeusenee 1214
Elias A. Alwan, Abe Akhiyat, Waleed Khalil, John L. Volakis, The Ohio State University, United States

401.7: DEMANDING SPECTRUM SENSING AND TEST & MEASUREMENT CHALLENGES IN ....cceeeeeccrnnee [URSI]
COGNITIVE SYSTEMS
Steffen Heuel, Andreas Roessler, Rohde&Schwarz, Germany

401.8: METROLOGY CHALLENGES IN A SHARED SPECTRUM ENVIRONMENT [URSI]
Jason Coder, Jeff Guerrieri, Michael Francis, William Young, National Institute of Standards and Technology (NIST), United
States

401.9: 3.5 GHZ PROPAGATION CHANNEL CHARACTERIZATION FOR SPECTRUM SHARING .......ccccceeueuee. [URSI]
APPLICATIONS

Sean Ha, Taeyoung Yang, Jeffrey Reed, Virginia Polytechnic Institute and State University, United States

401.10: EXPLORATION OF EFFICIENT TESTING METHODOLOGY FOR EFFECTIVE SPECTRUM ............ [URSI]
SHARING

Junsung Choi, Sayantan Guha, Ferdinando Romano, Roofia Galeshi, Virginia Polytechnic Institute and State University, United
States; Tonya Smith-Jackson, North Carolina A&T State University, United States, Carl Dietrich, Virginia Polytechnic Institute
and State University, United States

401.11: INTRA AND INTER-BODY COGNITIVE COMMUNICATION SYSTEM [URSI]
Ali Ibraheem, Taeyoung Yang, Majid Manteghi, Virginia Polytechnic Institute and State University, United States

402: LOCALIZED WAVES: THEORY, EXPERIMENT, AND APPLICATIONS

402.1: A HISTORICAL PERSPECTIVE ON LOCALIZED WAVES 1216
Richard W. Ziolkowski, University of Arizona, United States

402.2: NOVEL LUMINAL SPATIOTEMPORALLY LOCALIZED WAVES [URSI]
loannis Besieris, Virginia Polytechnic Institute and State University, United States; Amr Shaarawi, American University of Cairo,

Egypt

402.3: TRANSVERSE AND LONGITUDINAL STRUCTURE OF BESSEL VORTEX BEAM SOLUTIONS .............. 1218
TO MAXWELL’S EQUATIONS
Stephen Stearns, Northrop Grumman Corporation, United States

402.4: PROPAGATION-INVARIANT BEAM LAUNCHING METASURFACE 1220
Mohamed A. Salem, Christophe Caloz, Ecole Polytechnique de Montreal, Canada

402.5: GENERATING BESSEL BEAMS WITH PLANAR STRUCTURES [URSI]
Anthony Grbic, Jason Heebl, University of Michigan, United States;, Massimiliano Casaletti, Pierre and Marie Curie University,
France; Mauro Ettorre, UMR CNRS 6164, Université de Rennes 1, France; Mohammadreza F. Imani, University of Michigan,
United States

402.6: HOLOGRAPHIC RLSA ANTENNA FOR BESSEL BEAM GENERATION [URSI]
Agnese Mazzinghi, University of Florence, Italy; Matteo Albani, University of Siena, Italy; Angelo Freni, University of Florence,

Italy

402.7: ULTRA-BROADBAND DISPERSING AND NONDISPERSING AIRY PULSES 1222
Andreas Valdmann, Peeter Piksarv, Heli Valtna-Lukner, Peeter Saari, University of Tartu, Estonia

403: ACTIVE, NON-RECIPROCAL OR NON-LINEAR METAMATERIALS

403.1: PARITY-TIME-SYMMETRIC EPSILON-NEAR-ZERO METAMATERIALS 1224
Silvio Savoia, Giuseppe Castaldi, Vincenzo Galdi, University of Sannio, Italy; Andrea Alii, The University of Texas at Austin,
United States; Nader Engheta, The University of Pennsylvania, United States




403.2: UNIDIRECTIONAL INVISIBILITY WITH 3D PARITY-TIME SYMMETRIC STRUCTURES........cceceersensnes 1226
Dimitrios Sounas, Andrea Alu, The University of Texas at Austin, United States

403.3: BROADBAND SWITCHING NONLINEAR METAMATERIAL 1228
Scott Rudolph, Walter Wall, Sun Hong, Kenneth Morgan, United States Naval Research Laboratory, United States

403.4: METASURFACE WITH RECONFIGURABLE REFLECTION PHASE FOR HIGH-POWER ...........ccccucuueuee. 1230
MICROWAVE APPLICATIONS

Kenneth Morgan, Clinton P. Scarborough, Micah Gregory, Douglas H. Werner, Ping Werner, Pennsylvania State University,
United States; Scott F. Griffiths, Joint Non-Lethal Weapons Directorate, United States

403.5: ANGULAR-MOMENTUM BIASING: A NEW PARADIGM FOR LINEAR, MAGNETIC-FREE, .....cccceeveeusenes 1232
NON-RECIPROCAL DEVICES
Dimitrios Sounas, Andrea Alu, The University of Texas at Austin, United States

403.6: ACTIVE TRANSMITARRAY ANTENNA BASED ON NEAR-ZERO-INDEX METALENS 1234
Jeremiah P. Turpin, Douglas H. Werner, The Pennsylvania State University, United States

403.7: RECONFIGURABLE ANTENNA USING NOVEL ACTIVE FREQUENCY SELECTIVE SURFACE.............. 1236
Suhair M. Mahmood, Tayeb A. Denidni, Institut National de la Recherche Scientifique, Canada

403.8: CONSTRUCTION AND MEASUREMENTS OF A PROTOTYPE NEAR-ZERO INDEX 1238
RECONFIGURABLE METAMATERIAL ANTENNA
Jeremiah P. Turpin, Douglas H. Werner, Douglas E. Wolfe, The Pennsylvania State University, United States

403.9: IDEAL VERSUS REALISTIC NON-FOSTER ELEMENTS IN ACTIVE METAMATERIALS.....teecnnreeeees 1240
Silvio Hrabar, University of Zagreb, Croatia; Boris Okorn, Rugjer Boskovic Institute, Croatia; Vedran Ciganovic, Igor Krois,
University of Zagreb, Croatia

403.10: A NEGATIVE INDUCTANCE CIRCUIT FOR BROADBAND ARTIFICIAL MAGNETIC ......ccueecrrreeecrenecee 1242
CONDUCTORS
Meiling Li, Zixuan Yi, Badar Muneer, Qi Zhu, USTC, China

405: FREQUENCY RECONFIGURABLE ANTENNAS

405.1: A MICROFLUIDICALLY-TUNED DUAL-BAND SLOT ANTENNA 1244
Alireza Pourghorban Saghati, Jaskirat Batra, Jun Kameoka, Kamran Entesari, Texas A&M University, United States

405.2: A NOVEL OPTICALLY CONTROLLED RECONFIGURABLE ANTENNA FOR COGNITIVE .......cccoeveeeeeee 1246
RADIO SYSTEMS

Shou-Hui Zheng, Xiong-Ying Liu, South China University of Technology, China; Manos M. Tentzeris, Georgia Institute of
Technology, United States

405.3: A RECONFIGURABLE VHF ANTENNA TO BE EMBEDDED IN A HANDHELD DEVICE FOR AN ........... 1248
EMERGENCY SYSTEM

Tsung-Wei Lien, Chang-Fa Yang, Tzyh-Ghuang Ma, National Taiwan University of Science and Technology, Taiwan; Wen-Shyh
Chen, Chung-Shan Institute of Science and Technology, Taiwan; Cheng-Hsun Wu, Yu-Lun Chien, National Taiwan University of
Science and Technology, Taiwan

405.4: FREQUENCY AGILE MONOPOLE ANTENNA USING A RECONFIGURABLE BANDPASS FILTER......... 1250
Pei-Yuan Qin, Y. Jay Guo, Commonwealth Scientific and Industrial Research Organization, Australia; Feng Wei, Xidian
University, China

405.5: HIGH-GAIN FREQUENCY RECONFIGURABLE VIVALDI ANTENNA 1252
Cristina Borda Fortuny, Kenneth Tong, Kevin Chetty, University College London, United Kingdom,; David Benton, L-3 TRL
Technology, United Kingdom

405.6: A TWO-PORT FREQUENCY RECONFIGURABLE MICROSTRIP ELEMENT FOR 1254
CONFORMAL CLOAKING
Aftab Naqvi, Benjamin Braaten, North Dakota State University, United States




405.7: PIFA FREQUENCY RECONFIGURABLE ANTENNA 1256
Mohamed Abou Al-Alaa, Hala El Sadek, Esmat Abd Allah, Electronics Research Institute, Egypt; Essam Hashish, Faculty of
engineering, Egypt

405.8: DESIGN OF COMPACT FREQUENCY RECONFIGURABLE ANTENNA WITH DEFECTED ..........cccccueeee. 1258
GROUND STRUCTURE FOR UWB APPLICATIONS
Esmail Nasrabadi, Pejman Rezaei, Sedighe Saghayi, Semnan University, Iran

405.9: OPTICALLY CONTROLLED MICROSTRIP PATCH ANTENNA WITH RECONFIGURABLE .................... 1260
NULL BEAMS

De-Shuang Zhao, Yifei Han, Litao Lan, Feng Liang, Qiaoli Zhang, Bing-Zhong Wang, University of Electronic Science and
Technology of China, China

406: TRANSMIT ARRAY

406.1: DESIGN OF SINGLE-FEED MULTI-BEAM TRANSMITARRAY ANTENNAS 1264
Ahmed Abdelrahman, The University of Mississippi, United States; Payam Nayeri, Atef Elsherbeni, Colorado School of Mines,
United States; Fan Yang, Tsinghua University, China

406.2: ANALYSIS AND DESIGN OF WIDEBAND TRANSMITARRAY ANTENNAS WITH DIFFERENT ............... 1266
UNIT-CELL PHASE RANGES

Ahmed Abdelrahman, The University of Mississippi, United States;, Payam Nayeri, Atef Elsherbeni, Colorado School of Mines,
United States; Fan Yang, Tsinghua University, China

406.3: REMARKS ON THE FEASIBILITY OF FULL-WAVE ANALYSES OF PRINTED 1268
LENS/TRANSMITARRAY ANTENNAS

E’qab Almajali, University of Ottawa, Canada; Nicolas Gagnon, Communications Research Centre Canada, Canada; Derek
McNamara, University of Ottawa, Canada; Aldo Petosa, Communications Research Centre Canada, Canada

406.4: BROADBAND HIGH GAIN TRIPLE-LAYER TRANSMITARRAY ANTENNA 1270
Ahmed Abdelrahman, The University of Mississippi, United States; Atef Elsherbeni, Colorado School of Mines, United States;
Fan Yang, Tsinghua University, China

406.5: THE USE OF INVERSE NEURAL NETWORKS IN TRANSMITARRAY ANTENNA DESIGN........ccccceueuueue. 1272
Gurpreet Gosal, Derek McNamara, Mustapha Yagoub, University of Ottawa, Canada

407: REFLECTOR AND LENS ANTENNAS

407.1: KA-BAND BEAM STEERING ANTENNA USING IN-PLANE LENS TRANSLATION [URSI]
Eduardo B. Lima, Instituto de Telecomunicagoes, Portugal; Sérgio A. Matos, Jorge R. Costa, Instituto Universitdrio de Lisboa
(ISCTE-IUL)/Instituto de Telecomunicagées, Portugal; Carlos A. Fernandes, Instituto de Telecomunicagoes, Portugal

407.2: FOCAL-PLANE MULTI-BEAM DUAL-BAND DIELECTRIC LENS FOR KA-BAND [URSI]
Catarina Cruz, Sérgio A. Matos, Eduardo B. Lima, Jorge R. Costa, Carlos A. Fernandes, Instituto de Telecomunicagaoes,
Portugal

407.3: SSPARAMETER MEASUREMENTS FOR MULTIBEAM LUNEBURG LENS ANTENNA......cccccereeeutsensnsnns [URSI]
Debora Franco-Vazquez, Maria Vera-Isasa, Edita de Lorenzo, Universidade de Vigo, Spain

407.4: BEAM SCANNING ARRAY BASED ON LUNEBURG LENS 1274
Ying Li, University of Arizona; University of Science and Technology of China, United States; Min Liang, Xiaoju Yu, University
of Arizona, United States; Qi Zhu, University of Science and Technology of China, China; Hao Xin, University of Arizona, United
States




408: SLOTTED AND GUIDED WAVE ANTENNAS II

408.1: A COMPACT CSRR-LOADED WAVEGUIDE SLOT ANTENNA 1276
Georgios Atmatzakis, Hamide Faraji, Mehmet Su, Christos Christodoulou, The University of New Mexico, United States

408.2: OPTICAL LEAKY-WAVE ANTENNA INTEGRATED IN RING RESONATOR 1278
Caner Guclu, Mehdi Veysi, Ozdal Boyraz, Filippo Capolino, University of California, Irvine, United States

408.3: MILLIMETER-WAVE BAND SLOT ANTENNA ON SHIELDED BGA PACKAGE 1280
Koh Hashimoto, Yukako Tsutsumi, Takayoshi Ito, Hideo Kasami, Keiju Yamada, Takashi Yamamoto, Masaaki Ishida, Toshiba
Corporation, Japan

408.4: A LOW-COST SILICON-BASED BEAM-STEERING GRATING ANTENNA FOR G-BAND ........cocceeeuerununee 1282
APPLICATIONS

Aidin Taeb, Ahmed Shehata Abdellatif, University of Waterloo, Canada; Mohamed Basha, Zewail City of Science and
Technology, Egypt; Gholamreza Z. Rafi, Suren Gigoyan, Safieddin Safavi-Naeini, University of Waterloo, Canada

408.5: HALF MODE SUBSTRATE INTEGRATED WAVEGUIDE PERIODIC LEAKY WAVE ANTENNA ............. 1284
WITH ANTIPODAL TAPERED SLOTS
Robert Henry, Michal Okoniewski, University of Calgary, Canada

408.6: A SECTORED PLANAR PERIODIC LEAKY-WAVE ANTENNA FED BY A PRINTED 1286
SURFACE-WAVE SOURCE

Symon Podilchak, Queen’s University at Kingston, Canada; Paolo Baccarelli, Paolo Burghignoli, Sapienza University of Rome,
Italy; Alois Freundorfer, Yahia M.M. Antar, Queen’s University at Kingston, Canada

408.7: A CONFORMAL CAVITY-BACKED SUPERGAIN SLOT ANTENNA 1288
Zhuozhu Chen, Zhongxiang Shen, Nanyang Technological University, Singapore

408.8: QUASI-YAGI ARRAYS LOADED THIN SIW HORN ANTENNA WITH METAL-VIA-ARRAY LENS.......... 1290
Lei Wang, Xiaoxing Yin, Hongxin Zhao, Southeast University, China

408.9: A NOVEL SIW HORN ANTENNA WITH HIGH GAIN AND HIGH EFFICIENCY 1292
Zhiyuan Wang, Xianling Liang, Ronghong Jin, Junping Geng, Shanghai Jiao Tong University, China

409: RFID SENSORS AND SYSTEMS

409.1: A NOVEL INKJET-PRINTED WIRELESS CHIPLESS STRAIN AND CRACK SENSOR ON .....cccceeeeunccnsenne 1294
FLEXIBLE LAMINATES

Arnaud Vena, Marwan Tedjini, Toni Bjorninen, Lauri Sydinheimo, Tampere University of Technology, Finland; Manos M.
Tentzeris, Georgia Institute of Technology, United States; Leena Ukkonen, Tampere University of Technology, Finland

409.2: OMNIDIRECTIONAL TRIANGULAR ANTENNA FOR UHF RFID READERS 1296
Khaled ElMahgoub, Trimble Navigation / Massachusetts Institute of Technolgy, United States

409.3: LOW-COST FLEXIBLE RFID TAG FOR ON-METAL APPLICATIONS 1298
Suyoung Jang, Sangkil Kim, Manos M. Tentzeris, Georgia Institute of Technology, United States

409.4: DOUBLE LOOP MATCHING TECHNIQUE FOR ROBUST UHF RFID TAG ANTENNAS 1300
Mikko Heino, Jalmari Toivanen, Jari Holopainen, Ville Viikari, Aalto University, School of Electrical Engineering, Finland
409.5: HIGHLY EFFICIENT UHF ENERGY HARVESTING MODULE FOR RFID APPLICATIONS.........cccceeeeeueenee 1302
Boules Mouris, Islam Eshrah, Cairo University, Egypt

409.6: ON THE APPLICATION OF CHARACTERISTIC MODES FOR THE DESIGN OF CHIPLESS ........cccceeveenes 1304
RFID TAGS

Reza Rezaiesarlak, Majid Manteghi, Virginia Polytechnic Institute and State University, United States



409.8: CHIPLESS RFID TAG FOR LIGHT SENSING 1308
Emran Md Amin, Rahul Bhattacharyya, Massachusetts Institute of Technology, United States; Nemai. Chandra Karmakar,
Monash University, Australia; Sanjay Sarma, Massachusetts Institute of Technology, United States

409.9: A HIGH SENSITIVITY CAPACITIVELY-LOADED UHF RFID TEMPERATURE SENSOR TAG ................ 1310
USING PTFE MATERIAL

Qian Qiao, The University of Mississippi, United States; Li Zhang, Fan Yang, Zhenxing Yue, Tsinghua University, China; Atef
Elsherbeni, Colorado School of Mines, United States

409.10: APPLICATION OF BALL BEARING CAGE RF TEMPERATURE SENSOR IN HIGH SPEED ........cccoveeeee. 1312
TURBOCHARGER
Matthew Brouwer, Amir Shahidi, Lokesh Gupta, Farshid Sadeghi, Dimitrios Peroulis, Purdue University, United States

410: LOG PERIODIC AND SPIRAL ANTENNAS

410.1: INVESTIGATION OF THE STOP REGION OF A COMPRESSED LOG-PERIODIC DIPOLE .........ccceruenne. 1314
ANTENNA
James McLean, Robert Sutton, TDK Corp., United States; Heinrich Foltz, The University of Texas-Pan American, United States

410.2: LPDAS WITH AXIAL TWIST IN EACH PERIOD 1316
Heinrich Foltz, The University of Texas - Pan American, United States; James McLean, Robert Sutton, TDK Corp., United States

410.3: HIGH EFFICIENCY CAVITY-BACKED LOG-PERIODIC ANTENNA 1318
Jaegeun Ha, Dejan Filipovic, University of Colorado Boulder, United States

410.4: FAILURE MECHANISMS OF SPIRAL-HELIX ANTENNA UNDER HIGH POWER CONDITIONS.............. 1321
Saurabh Sanghai, Mohamed Elmansouri, Rohit Sammeta, James Bargeron, Dejan Filipovic, University of Colorado Boulder,
United States

410.5: BAND-NOTCHED UWB EQUIANGULAR SPRIAL ANTENNA 1323
Jae Jeon, John Chang, Lawrence Livermore National Laboratory, United States; Anh-Vu Pham, University of California, Davis,
United States

410.6: MATCHING TWO-ARM SPIRAL IMPEDANCE WITHOUT BALUN 1325
Theodore Anthony, Amir Zaghloul, US Army Research Laboratory, United States

410.7: IMPROVEMENT OF THE RADIATION EFFICIENCY IN A LOGARITHMIC SPIRAL LENS ......ccccceveeeunenne 1327
ANTENNA

Alessandro Garufo, Nuria Llombart, Andrea Neto, Delft University of Technology, Netherlands

410.8: DESIGN OF 0.3-6GHZ SPIRAL ANTENNA COUPLER 1329
Adam Maunder, Pedram Mousavi, University of Alberta, Canada

410.9: LOW-PROFILE BROADBAND SPIRAL ANTENNA WITH META-MATERIALS 1331
Karim Louertani, Tan-Huat Chio, Temasek Laboratories, National University of Singapore, Singapore

410.10: A LOW-PROFILE SINUOUS ANTENNA 1333
Rohit Sammeta, Dejan Filipovic, University of Colorado Boulder, United States

410.11: STUDY ON LOW PROFILE CP ANTENNA BY COMBINING DISCRETE GRID MODEL AND ................. 1335
PARAMETER OPTIMIZATION
Xiang Liu, Junping Geng, Ronghong Jin, Xianling Liang, Kun Wang, Cheng Zhang, Shanghai Jiao Tong University, China

411: RF AND MICROWAVE SYSTEMS FOR WIRELESS POWER TRANSMISSION

411.1: UHF FAR-FIELD WIRELESS POWER TRANSFER FOR REMOTELY POWERING WIRELESS ............... 1337
SENSORS
Cameron Cato, Sungkyun Lim, Georgia Southern University, United States



411.2: MEASUREMENT OF GENERAL ELECTROMAGNETIC ENVIRONMENT FOR ENERGY ....ccccceeeuesnrsensenes 1339
HARVESTING USING ANTENNA OPERATION OF THE HUMAN BODY

Jung-Hwan Hwang, Chang-Hee Hyoung, Sung-Weon Kang, Kyoung-Hwan Park, Electronics and Telecommunications Research
Institute (ETRI), Republic of Korea

411.3: NOVEL TOPOLOGIES OF MISALIGNMENT INSENSITIVE SCMR WIRELESS POWER .......uueeeeervnneeeees 1341
TRANSFER SYSTEMS
Daerhan Daerhan, Hao Hu, Stavros V. Georgakopoulos, Florida International University, United States

411.4: MISALIGNMENT-INSENSITIVE WIRELESS POWER TRANSFER VIA STRONGLY COUPLED ............... 1343
MAGNETIC RESONANCE PRINCIPLES
Olutola Jonah, Stavros V. Georgakopoulos, Daerhan Daerhan, Shun Yao, Florida International University, United States

411.5: DESIGN OF OPTIMAL AND BROADBAND CONFORMAL SCMR SYSTEMS 1345
Hao Hu, Stavros V. Georgakopoulos, Florida International University, United States

411.6: ANALYSIS AND DESIGN OF CONFORMAL SCMR WPT SYSTEMS WITH MULTIPLE 1347
RESONATORS

Hao Hu, Stavros V. Georgakopoulos, Florida International University, United States

411.7: WIRELESS CHARGING FOR LI-ION BATTERY USING A PRINTABLE CONFORMAL SCMR........ccceeeeeeee 1349
John Gibson, Kun Bao, Hao Hu, Stavros V. Georgakopoulos, Florida International University, United States

411.8: THE INTEGRATION OF SOLAR CELLS WITH PIFA FOR ENERGY HARVESTING 1351
Youssef Tawk, Jillian Erickson, Firas Ayoub, Olga Lavrova, Christos Christodoulou, Configurable Space Microsystems
Innovations & Applications Center, United States

411.9: AMBIENT ENERGY HARVESTING FROM 2-WAY TALK-RADIO SIGNALS FOR “SMART” ....ccceceecueesanee 1353
METER AND DISPLAY APPLICATIONS

Jo Bito, Sangkil Kim, Georgia Institute of Technology, United States; Symeon Nikolaou, Frederick University, Cyprus; Manos M.
Tentzeris, Georgia Institute of Technology, United States

411.10: ANALYSIS OF WIRELESS POWER TRANSMISSION EFFICIENCY BASED ON 1355
ELECTROMAGNETIC RESONANCE COUPLING MODE
Fan Yang, Lijun Jin, Tongji University, China

411.11: APERTURE OPTIMIZATION OF TRANSMITTING ANTENNAS FOR MICROWAVE POWER ........cc.cc... 1357
TRANSMISSION SYSTEMS
Hua-Wei Zhou, Xue-Xia Yang, Shanghai University, China

412: MICROSTRIP ANTENNAS AND PRINTED DEVICES

412.1: GAP WAVEGUIDES OUTPERFORMS LOWLOSS MICROSTRIP LINES WITH A FACTOR4 N .......... [URSI]
DISTRIBUTION NETWORKS FOR LARGE PLANAR ARRAYS AT 60 GHZ
Per-Simon Kildal, Chalmers University of Technology, Sweden

412.2: A FREQUENCY AND POLARIZATION RECONFIGURABLE CROSSED MICROSTRIP ANTENNA ..... [URSI]
WITH A SINGLE CONTROL VOLTAGE
Joel Barrera, Gregory Huff, Texas A&M University, United States

412.3: RECONFIGURABLE SHORTED PATCH ANTENNA USING VIA-HOLE CONNECTION .....cccvvveeeeeccrnnee [URSI]
CONTROL
Sumin Yun, Yoongoo Kim, Youngjoon Lim, Sangwook Nam, Seoul National University, Republic of Korea

412.4: INVESTIGATION OF BROAD AND MULTI-BAND CHARACTERISTICS OF TIGHTLY COUPLED .....[URSI]
MICROSTRIP DIPOLE ARRAYS
Paul Winniford, Jessica Ruyle, The University of Oklahoma, United States



412.5: RECONFIGURABLE MICROSTRIP ANTENNAS WITH DYNAMIC RADIATION PATTERNS. ....ccccceueeee [URSI]
Ahmed Khidre, The University of Mississippi, United States; Fan Yang, Tsinghua University, China; Atef Elsherbeni, Colorado
School of Mines, United States

412.6: THEORY AND DESIGN OF LEAKY-WAVE ANTENNAS ON A CURVED SURFACE [URSI]
Alireza Foroozesh, Robert Paknys, Concordia University, Canada; David R. Jackson, University of Houston, United States; Jean-
Jacques Laurin, Ecole Polytechnique de Montreal, Canada

412.7: EFFICIENT DESIGN OF ELECTROMAGNETIC DEVICES USING MODULATED ELLIPTICAL .......... [URSI]
PATCH METASURFACES
Mario jr. Mencagli, Marco Faenzi, Enrica Martini, Stefano Maci, University of Siena, Italy

412.8: DESIGN OF A C-BAND CONFORMAL SERIES-FED PHASED-ARRAY ANTENNA FOR AIRBORNE ...[URSI]
SYNTHETIC APERTURE RADAR

Tamas Gal, University of Washington, United States; Jorge L. Salazar-Cerreno, National Center for Atmospheric Research
(NCAR), United States; Gordon Farquharson, Yasuo Kuga, University of Washington, United States

412.9: DESIGN OF PRINTED X-BAND PATCH ANTENNA ARRAYS WITH SWITCHED LINE PHASE ............ [URSI]
SHIFTERS

Lal Mohan Bhowmik, Craig Armiento, Alkim Akyurtlu, University of Massachusetts Lowell, United States; Jagannath Chirravuri,
Christopher McCarroll, Raytheon Inc, United States

412.10: DESIGN OF MULTISECTION 1X8 ULTRA-WIDEBAND WILKINSON POWER DIVIDER.........cccceceeeeeee [URSI]
Mert Karahan, Turkish Naval Academy, Turkey; Engin Kurt, Demet Sahinkaya, TUBITAK BILGEM, Turkey

413: NOVEL CIRCUITS, STRUCTURES, AND MATERIALS

413.1: PHASE CHANGE MATERIALS FOR RECONFIGURABLE SYSTEMS [URSI]
Varittha Sanphuang, Nima Ghalichechian, Niru K. Nahar, John L. Volakis, The Ohio State University, United States

413.2: CROSSING TRANSMISSION LINES ON A FERRITE SUBSTRATE: A TEM MODEL [URSI]
Jeffrey Young, University of Idaho, United States

413.3: A PERFORMANCE COMPARISON OF ITO AND GRAPHENE-BASED ELECTRO-OPTIC ........cccceeeveeenee [URSI]
MODULATORS

Chenran Ye, Khan Sikandar, Zhuoran Li, Ergun Simsek, Volker Sorger, The George Washington University, United States

413.4: A NOVEL DESIGN OF REFLECTION-TYPE PHASE SHIFTER FOR MICROWAVE [URSI]
LIFE-DETECTION SYSTEM
Shih-An Yang, Shih-Yuan Chen, National Taiwan University, Taiwan

413.5: BROADBAND MICROMACHINED J-BAND DIRECTIONAL COUPLERS [URSI]
Meysam Moallem, Kamal Sarabandi, University of Michigan, United States

413.7: TERAHERTZ POWER AMPLIFICATION IN GRAPHENE-BASED PLASMONIC STRUCTURES............ [URSI]
Berardi Sensale-Rodriguez, University of Utah, United States

413.8: RIDGE GAP WAVEGUIDE TO MICROSTRIP LINE TRANSITION WITH PERFORATED ..............ccuccu.. [URSI]
SUBSTRATE

Shoukry 1. Shams, Ahmed A. Kishk, Concordia University, Canada

413.9: COMPARISON OF EFFICIENT POWER COMBINING TECHNIQUES [URSI]
Gonca Suna, Mustafa Akkul, ASELSAN Inc., Turkey, Simsek Demir, Nevzat Yildirim, Middle East Technical University, Turkey

414: ULTRA WIDEBAND ANTENNAS AND ARRAYS

414.1: ULTRA-WIDEBAND, TRUE-TIME-DELAY, METAMATERIAL-BASED REFLECTARRAY ANTENNA [URSI]
Seyed Mohamad Amin Momeni Hasan Abadi, Kasra Ghaemi, Nader Behdad, University of Wisconsin-Madison, United States



414.2: DEVELOPMENT OF AN ULTRA-WIDEBAND VIVALDI ANTENNA ARRAY FOR RADAR .....cccceeeeenieens [URSI]
MEASUREMENT OF SNOW THICKNESS AND DENSITY

Masud Al Aziz, J Yan, Bruno Camps-Raga, Prasad Gogineni, Fernando Rodriguez-Morales, Carl Leuschen, Center for Remote
Sensing of Ice Sheets, United States

414.3: SINGLE FEED BEAM-STEERING OF SHORT PULSES VIA TIME-REVERSAL [URSI]
Sun Hong, Victor Mendez, Walter Wall, Rachel Liao, Naval Research Laboratory, United States

414.4: ULTRA-WIDEBAND, HIGH-EFFICIENCY, ON-CHIP MMW PHASED ARRAYS WITH ......cccoeevceercurennne [URSI]
WAFER-LEVEL VERTICAL INTEGRATION
Seckin Sahin, Nima Ghalichechian, Kubilay Sertel, The Ohio State University ElectroScience Laboratory, United States

414.5: TIGHTLY COUPLED KA-BAND PHASED ARRAY ANTENNA WITH INTEGRATED MEMS PHASE ...[URSI]
SHIFTERS

Anas J. Abumunshar, Woon-Gi Yeo, Niru K. Nahar, The Ohio State University, United States; Daniel J. Hyman, XCOM Wireless
Co., United States, Kubilay Sertel, The Ohio State University, United States

415: WIDEBAND AND MULTIBAND ANTENNAS

415.1: PLANAR, SELF-COMPLEMENTARY, AND WIDEBAND ANTENNAS WITH POLARIZATION ............. [URSI]
DIVERSITY
Ali M. Mehrabani, Lotfollah Shafai, University of Manitoba, Canada

415.2: ANISOTROPIC MAGNETO-DIELECTRICS FOR WIDEBAND PLANAR ANTENNA [URSI]
MINIATURIZATION APPLICATIONS
Jiangfeng Wu, Kamal Sarabandi, University of Michigan, United States

415.3: AN INVESTIGATION OF MULTIBAND FABRY-PEROT RESONANT CAVITY ANTENNAS ...eeeeecvennee [URSI]
Krishna Kota, David R. Jackson, Stuart Long, University of Houston, United States

415.4: A MINIATURIZED, LOW-PROFILE, OMNI-DIRECTIONAL ULTRA-WIDEBAND ANTENNA................ [URSI]
Seyed Mohamad Amin Momeni Hasan Abadi, Nader Behdad, University of Wisconsin-Madison, United States

415.5: DESIGN OF A UWB STACKED ANTENNA FOR BODY AREA NETWORK APPLICATIONS..........cccecu... [URSI]
Andela Zaric, Jorge R. Costa, Carlos A. Fernandes, IT/IST-University of Lisbon, Portugal

416: PHASED ARRAY SYNTHESIS AND BEAMFORMING

416.1: RANDOM SEQUENTIAL ROTATION: A NEW TECHNIQUE FOR SIDELOBE CONTROL OF .......ccccceveuee. 1359
CIRCULARLY-POLARIZED PHASED ARRAYS
A.B. (Bart) Smolders, Eindhoven University of Technology, Netherlands

416.2: ARRAY SYNTHESIS PROBLEMS VIA CONVEX RELAXATION 1361
Benjamin Fuchs, University of Rennes 1 - IETR, France

416.3: NOVEL WEIGHT TAPERS BASED ON OPTIMAL EFFICIENCY 1363
G Brown, GTRI, United States

416.4: 1D BEAM STEERING USING MULTIPLE RADIATING MODES 1365
Nathan Labadie, Satish Sharma, San Deigo State University, United States; Gabriel M. Rebeiz, University of California, San
Diego, United States

416.5: INVESTIGATION OF HYBRID PHASED ARRAYS COMPOSED OF MULTIPLE MODE 1367
SUBARRAYS

Nathan Labadie, Satish Sharma, San Deigo State University, United States; Gabriel M. Rebeiz, University of California, San
Diego, United States




416.6: ANALYSIS AND EXPERIMENTS ON PEAKING SIDELOBE AND SCANNING BEHAVIOR IN .....ccccoeeeueenes 1369
PLANAR RANDOM ARRAYS
Kris Buchanan, Gregory Huff, Texas A&M University, United States

416.7: A NOVEL FREQUENCY BEAM-STEERING ANTENNA ARRAY AT Y-BAND 1371
Armin Jam, Radiation Laboratoty, United States; Mehrnoosh Vahidpour, Agilent Technologies, United States; Kamal Sarabandi,
Radiation Laboratory, United States

416.9: INVESTIGATION OF LINEAR ARRAY OF ANTENNA MODULES TO ACHIEVE A TAYLOR .......eeeee 1375
EXCITATION DISTRIBUTION WITH GRATING LOBE SUPPRESSION

Long-Rui Cai, Xiamen University, China, Hsi-Tseng Chou, Yuan Ze University, Taiwan; Bai-Qiang You, Xiamen University,
China

417: NUMERICAL METHODS AND ACCELERATION ALGORITHMS

417.1: FEM ANALYSIS OF DIELECTRIC LOADED WAVEGUIDES WITH ADDITIVE HIERARCHICAL ....... [URSI]
SINGULAR VECTOR ELEMENTS

Roberto Graglia, Politecnico di Torino, Italy; Andrew Peterson, Georgia Institute of Technology, United States; Ladislau
Matekovits, Paolo Petrini, Politecnico di Torino, Italy

417.2: A HERMITE INTERPOLATORY POLYNOMIAL BASIS FOR 3-D FINITE ELEMENT SOLUTION ........ [URSI]
OF ELECTROMAGNETIC FIELDS

Stephen Hughey, John D. Albrecht, Balasubramaniam Shanker, Leo Kempel, Michigan State University, United States, L. R.
Ram-Mohan, Worcester Polytechnic Institute, United States

417.3: ON THE USE OF THE FETI-DPEM2-FULL METHOD FOR ANALYSING THE [URSI]
ELECTROMAGNETIC SCATTERING BY LARGE 3D INHOMOGENEOUS TARGETS
Ivan Voznyuk, Hervé Tortel, Amélie Litman, Aix-Marseille Université, France

417.4: MULTI-SCALE MODELING OF AN AIRCRAFT COATED WITH COMPLEX COMPOSITE ................... [URSI]
MATERIALS
Kedi Zhang, Jian-Ming Jin, Philippe H. Geubelle, University of Illinois at Urbana-Champaign, United States

417.5: EFFICIENT ANALYSIS OF LOSSY SUBSTRATE INTEGRATED WAVEGUIDE STRUCTURES. ............. [URSI]
Massimiliano Casaletti, Université Pierre et Marie Curie, France; Guido Valerio, Josip Seljan, Ronan Sauleau, Université de
Rennes 1, France; Matteo Albani, Universita degli Studi di Siena, Italy

417.6: OPTIMIZED TRANSMISSION CONDITIONS FOR DOMAIN DECOMPOSITION METHODS.......cccceeveeee [URSI]
Matthieu Lecouvez, Bruno Stupfel, CEA/Cesta, France; Patrick Joly, INRIA, France; Francis Collino, CERFACS, France

417.7: FAST FULL-WAVE OPTIMIZATION OF COMPLEX HIGH FREQUENCY FILTERS WITH ........cccceueeu.. [URSI]
FINITE ELEMENT METHOD

Adam Lamecki, Lukasz Balewski, Michal Mrozowski, Gdansk University of Technology, Poland

417.8: ACCELERATION OF THE FINITE ELEMENT METHOD USING HYBRID OPENMP-CUDA.......ccccceceeruveeene 1379
Huan-Ting Meng, Bao-Lin Nie, Jian-Ming Jin, University of Illinois at Urbana-Champaign, United States; Steven Wong,
Dynamics Research Corporation, United States;, Charles Macon, US Air Force Research Laboratory, United States

417.9: ACCELERATION OF THE DUAL-FIELD DOMAIN DECOMPOSITION ALGORITHM USING ....ccceeeeneenes 1381
GPU CLUSTERS
Huan-Ting Meng, Jian-Ming Jin, University of Illinois at Urbana-Champaign, United States

417.10: ACCELERATING FIELD COMPUTATION IN PLANAR-LAYERED ANISOTROPIC MEDIA .............. [URSI]
THROUGH COMPLEX GAUSS-LAGUERRE QUADRATURE
Kamalesh Sainath, Fernando L. Teixeira, The Ohio State University ElectroScience Laboratory, United States

417.11: LINEAR-COMPLEXITY DIRECT FINITE ELEMENT SOLVER ACCELERATED FOR MANY ....cccevveeeeee 1383
RIGHT HAND SIDES
Bangda Zhou, Dan Jiao, Purdue University, United States



418: MULTI-SCALE AND MULTI-PHYSICS SOLVERS II

418.1: SIMULATION OF MULTI-SCALE STRUCTURES USING EQUIVALENCE PRINCIPLE 1385
ALGORITHM WITH GRID-ROBUST HIGHER ORDER VECTOR BASIS
Hanru Shao, Jun Hu, Lin Lei, Zaiping Nie, University of Electronic Science and Technology of China, China

418.2: NON OVERLAPPING DOMAIN DECOMPOSITION BASED ON DISCONTINUOUS GALERKIN ............... 1387
AND ENHANCED TRANSMISSION CONDITIONS FOR MULTI-SCALE STRUCTURES

Mario Alberto Echeverri Bautista, Francesca Vipiana, Politecnico di Torino, Italy; Matteo Alessandro Francavilla, Istituto
Superiore Mario Boella, Italy; Giuseppe Vecchi, Politecnico di Torino, Italy

418.3: ON THE DEVELOPMENT OF A NEW MULTI-PHYSICS SOLVER FOR ATOMICALLY THIN .................. 1389
LAYERED MATERIAL SYSTEMS
Ergun Simsek, The George Washington University, United States

418.4: APPLYING CEM TECHNIQUES TO SOLVE NANO-SCALE QUANTUM TRANSPORT 1391
PROBLEMS

Jun Huang, Purdue University, United States; Weng Cho Chew, University of Illinois at Urbana-Champaign, United States; Li
Jun Jiang, The University of Hong Kong, Hong Kong SAR of China

418.5: AN IBC ENHANCED DGTD SCHEME FOR TRANSIENT ANALYSIS OF EM INTERACTIONS .......cccceveeeee 1393
WITH GRAPHENE

Ping Li, Li Jun Jiang, The University of Hong Kong, Hong Kong SAR of China; Hakan Bagci, King Abdullah University of
Science and Technology (KAUST), Saudi Arabia

418.6: SECOND-HARMONIC GENERATION IN METAL NANOPARTICLES MODELING BY SURFACE ........... 1395
INTEGRAL EQUATION

Xiaoyan Xiong, Li Jun Jiang, Yat Hei Lo, The University of Hong Kong, Hong Kong SAR of China; Weng Cho Chew, University
of lllinois at Urbana-Champaign, United States

418.7: ELECTROMAGNETIC ANALYSIS OF TUNABLE BANDPASS FILTERS WITH A 1397
MAGNETODIELECTRIC PERTURBER
Guo Chun Wan, Jie Zhang, Jun He Zhou, Xue Feng Yin, Mei Song Tong, Tongji University, China

418.8: 1-D FDTD EM, THERMAL,AND DISPLACEMENT MULTIPHYSICS SIMULATIONS 1399
Zach Eyde, Richard W. Ziolkowski, University of Arizona, United States

422.1: INVESTIGATING THE DESIGN OF A NANO SPACE SOLAR POWER SATELLITE [URSI]
Corey Bergsrud, Sima Noghanian, University of North Dakota, United States

422.2: ADVANCES IN MICROWAVE POWER TRANSMISSION [URSI]
James McSpadden, Raytheon Inc, United States

422.3: MULTI-COIL APPROACH TO MITIGATE THE DESIGN LIMITATIONS FOR WIRELESS ....eeeeeernee. [URSI]
POWER TRANSFER IN BIOMEDICAL IMPLANTS
Anil RamRakhyani, Gianluca Lazzi, University of Utah, United States

422.4: WIRELESS POWER TRANSFER USING NEAR-FIELD PLATES [URSI]
Mohammadreza F. Imani, Anthony Grbic, University of Michigan, United States

422.5: RADIATIVE RF POWER TRANSFER SOLUTIONS FOR WIRELESS SENSORS 1401
Hubregt Visser, Holst Centre / imec, Netherlands; Shady Keyrouz, Eindhoven University of Technology, Netherlands

422.6: METAMATERIALS AND RESONANT ARRAY WIRELESS POWER SYSTEMS 1403
William Yerazunis, Bingnan Wang, Koon Hoo Teo, Mitsubishi Electric Research Laboratories (MERL), United States

422.7: WI-FI ENERGY HARVESTING SYSTEM USING BODY-WORN ANTENNAS 1405
Roland Tallos, Zheyu Wang, John L. Volakis, The Ohio State University, United States

422.8: ARRAY SYNTHESIS FOR OPTIMAL WIRELESS POWER SYSTEMS 1407
Paolo Rocca, Giacomo Oliveri, Andrea Massa, ELEDIA Research Center@ DISI, University of Trento, Italy




422.9: OPTICAL PROBE FOR INPUT-IMPEDANCE MEASUREMENT OF IN VIVO 1409
POWER-RECEIVING MICROSTRUCTURE

422.10: WIRELESS CHARGING FOR LOW-POWER MOBILE DEVICES BASED ON 1411
RETRO-REFLECTIVE BEAMFORMING

Xin Wang, Jinmei He, Lisheng Guo, Nanjing University of Aeronautics and Astronautics, China; Shaoshu Sha, The University of
Texas at Arlington, United States; Mingyu Lu, West Virginia University Institute of Technology, United States

423: THEORY OF CHARACTERISTIC MODES FOR ANTENNA SYSTEM DESIGN IN
WIRELESS COMMUNICATIONS

423.1: ACCELERATED FREQUENCY INTERPOLATION OF ANTENNA IMPEDANCES USING ...ccccceveenssnnsensones 1413
CHARACTERISTIC MODES
Jacob Adams, North Carolina State University, United States

423.2: CHARACTERISTIC MODES AND ANTENNA BANDWIDTH 1415
Jussi Rahola, Optenni Ltd, Finland; Danie Ludick, Peter Futter, EM Software & Systems S.A. (Pty) Ltd., South Africa

423.3: GENERAL APPLICATION OF CHARACTERISTIC MODE EQUIVALENT CIRCUIT MODELS IN ........... 1417
ANTENNA DESIGN
Aleksander Krewski, Werner Schroeder, RheinMain University of Applied Sciences, Germany

423.4: MOBILE LTE-A HANDSET ANTENNA USING A HYBRID COUPLING ELEMENT 1419
Robert Martens, Dirk Manteuffel, University of Kiel, Germany

423.5: SYSTEMATIC DESIGN OF ANTENNAS USING THE THEORY OF CHARACTERISTIC MODES .............. 1421
FOR MOBILE PHONE APPLICATIONS

Gopinath Gampala, C.J. Reddy, EM Software & Systems (USA) Inc, United States; Danie Ludick, Peter Futter, EM Software &
Systems S.A. (Pty) Ltd., South Africa

423.6: EVALUATION OF MIMO HANDSET ANTENNAS WITH DECORATIVE METAL ELEMENTS, .....ccccceeeueee 1423
USING CHARACTERISTIC MODES
Pavel Miskovsky, Axel von Arbin, Sunway Communication AB, Sweden

423.7: ON SMALL TERMINAL MIMO ANTENNA CORRELATION OPTIMIZATION ADOPTING ....cccceeveeuesensenes 1425
CHARACTERISTIC MODE THEORY
Istvan Szini, Alexandru Tatomirescu, Gert Froglund Pedersen, Aalborg University, Denmark

423.8: MULTI-FEED CHASSIS-MODE ANTENNA WITH DUAL-BAND MIMO OPERATION 1427
Dineshan Poopalaratnam, Krishna Kishor, Sean Hum, University of Toronto, Canada

423.9: DESIGN OF MULTIMODE MULTIBAND ANTENNAS FOR MIMO TERMINALS USING ...ccccoveeervencecsaneeces 1429
CHARACTERISTIC MODE ANALYSIS
Zachary Miers, Buon Kiong Lau, Lund University, Sweden

423.10: NVIS SYNTHESIS FOR ELECTRICALLY SMALL AIRCRAFT USING CHARACTERISTIC ......cccceevvenrenes 1431
MODES
Jeffrey Chalas, Kubilay Sertel, John L. Volakis, The Ohio State University, United States

424: EXOTIC SCATTERING FEATURES OF METAMATERIALS

424.1: CONFORMAL AND CONFOCAL MANTLE CLOAKING OF ELLIPTICAL CYLINDERS USING ............... 1433
SUB-WAVELENGTH METALLIC MESHES AND PATCHES
Hossein M. Bernety, Alexander B. Yakovlev, The University of Mississippi, United States

424.2: CLOAKING OF A CONDUCTING FINITE WEDGE WITH GRAPHENE NANOPATCHES..........cccceceeueunune. 1435
Ali Forouzmand, Alexander B. Yakovlev, The University of Mississippi, United States



424.3: MULTIPLE FANO RESONACE TERAHERTZ STRUCTURE 1437
Hadi Amarloo, Safieddin Safavi-Naeini, University of Waterloo, Canada

424.4: SUPERSCATTERING IN 2D CYLINDRICAL STRUCTURES 1439
Viadimir Vulfin, Reuven Shavit, Ben-Gurion University of the Negev, Israel

424.5: OPTICAL TRACTOR BEAM WITH CHIRAL LIGHT [URSI]
Mario Silveirinha, University of Coimbra - Instituto de Telecomunicagoes, Portugal

425: NANOSCALE ELECTROMAGNETICS 11

425.1: TRAPPING LIGHT IN OPEN PLASMONIC NANOSTRUCTURES [URSI]
Mario Silveirinha, University of Coimbra - Instituto de Telecomunicagaoes, Portugal

425.2: IR POLARIMETRY USING COMPACT CIRCULAR POLARIZED IR ANTENNAS INTEGRATED ........ [URSI]
WITH INGAASSB NANO-LOAD
Sangjo Choi, Kamal Sarabandi, University of Michigan, United States

425.3: NOVEL DESIGN METHOD FOR LIGHT CONTROL PULSE BY HYBRID SIMULATION OF ......cccceeveues [URSI]
MAXWELL-SCHRODINGER EQUATIONS

Takashi Takeuchi, Shinichiro Ohnuki, Tokuei Sako, Yoshito Ashizawa, Katsuji Nakagawa, Nihon University, Japan; Masahiro
Tanaka, Gifu University, Japan

425.4: ANALYSIS OF TRANSIENT PLASMONIC INTERACTIONS USING AN MOT-PMCHWT ......eeeeeerrnnee [URSI]
INTEGRAL EQUATION SOLVER
Ismail E. Uysal, H. Arda Ulku, Hakan Bagci, King Abdullah University of Science and Technology (KAUST), Saudi Arabia

425.5: ELECTROMAGNETIC WAVE PROPAGATION THROUGH AND REFLECTION FROM METAL ......... [URSI]
NANO STRIPES FABRICATED WITH FEMTOSECOND LASER ABLATION

Ramazan Sahin, Yagiz Morova, Istanbul Technical University, Turkey; Ergun Simsek, The George Washington University, United
States; Selcuk Akturk, Istanbul Technical University, Turkey

426: PATTERN RECONFIGURABLE ANTENNAS

426.1: MILLIMETER-WAVE FSS-BASED DIELECTRIC RESONATOR ANTENNA WITH 1441
RECONFIGURABLE RADIATION PATTERN

Mu’ath Al-Hasan, Tayeb A. Denidni, INRS-EMT University of Quebec, Canada; Abdel-Razik Sebak, Concordia University,
Canada

426.2: SYNTHESIS OF MINIATURE PATTERN-RECONFIGURABLE ANTENNAS FOR SMART ......ccoceeeeecceecnne 1443
WIRELESS SENSOR NODES

Leonardo Lizzi, Le Huy Trinh, Fabien Ferrero, Alain Pegatoquet, Jean-Marc Ribero, Robert Staraj, LEAT, University of Nice-
Sophia Antipolis, CNRS, France

426.3: A CONFORMAL PATTERN ADAPTIVE SQUARE LOOP ANTENNA FOR BODY AND VEHICLE ............. 1445
PLATFORMS

Hasanga Goonesinghe, Amit Mehta, Swansea University, United Kingdom; Rob Lewis, BAE Systems, United Kingdom; Nathan
Clow, DSTL, United Kingdom

426.4: SIW-HORN ANTENNA GAIN CONTROLLABLE AT 60 GHZ 1447
Mejdi Laribi, Mourad Nedil, Nahi Kandil, Djilali Hammou, University of Quebec (UQAT), Canada; Kheireddine Sellal,
University of Moncton, Canada

426.5: A FREQUENCY AND PATTERN RECONFIGURABLE MICROSTRIP ANTENNA USING PIN .....ccccceeceeeneee 1449
DIODES
Wentao Li, Zhen Ren, Xiaowei Shi, Yongqiang Hei, Xidian University, China

426.6: LOW-PROFILE METAMATERIAL ANTENNA WITH NEAR-ARBITRARY TUNABLE POLARIZATION. 1451
Clinton P. Scarborough, Douglas H. Werner, Douglas E. Wolfe, The Pennsylvania State University, United States



426.7: KU-BAND FLAT LENS DESIGN FOR SATELLITE TV APPLICATIONS 1453
Marc Imbert, Universitat Politecnica de Catalunya, Spain; Anna Papié Toda, Franco De Flaviis, University of California, Irvine,
United States; Jordi Romeu, Lluis Jofre, Universitat Politecnica de Catalunya, Spain

426.8: A POLARIZATION DIVERSE TUNABLE FILTENNA FOR COGNITIVE RADIO APPLICATIONS....ueeeee. 1455
Ali Ramadan, Joseph Costantine, Karim Kabalan, American University of Beirut, Lebanon; Youssef Tawk, Christos
Christodoulou, The University of New Mexico, United States; Mohammed Al-Husseini, Beirut Research & Innovation Center,
Lebanon

426.9: NEW RECONFIGURABLE POWER DIVIDER BASED ON RADIAL WAVEGUIDE AND 1457
CYLINDRICAL ELECTROMAGNETIC BAND GAP STRUCTURE FOR LOW POWER AND LOW

COST SMART ANTENNA SYSTEMS

Halim Boutayeb, Paul Watson, Toby Kemp, Huawei Technologies Canada Co. Ltd., Canada

426.10: KA-BAND FLEXIBLE MULTIBEAM ANTENNA WITH IMPROVED GAIN AND FULL POWER............... 1459
CAPABILITY
Sohyeun Yun, Manseok Uhm, Inbok Yom, Electronics and Telecommunications Research Institute (ETRI), Republic of Korea

427: REFLECTOR ANTENNA

427.1: IMPACT OF THE ANTENNA BANDWIDTH IN THE IMAGING SPEED OF KINETIC 1463
INDUCTANCE DETECTORS FOCAL PLANE ARRAYS

Andrea Neto, Nuria Llombart, Beatriz Blazquez, Delft University of Technology, Netherlands, Angelo Freni, University of
Florence, Italy

427.2: WAVEGUIDE INTEGRATED MICROSTRIP PATCH ARRAY FEED SOURCE FOR A REFLECTOR ........ 1465
ANTENNA AT THZ FREQUENCY
Kumud Jha, Satish Sharma, San Deigo State University, United States

427.3: EFFICIENT BODY OF REVOLUTION METHOD OF MOMENTS FOR ROTATIONALLY ...cccvvreeeeccrcrnneneees 1467
SYMMETRIC ANTENNA SYSTEMS WITH OFFSET ILLUMINATION
Peter Meincke, Erik Jprgensen, TICRA, Denmark

427.4: ROBUST INTERVAL-BASED ANALYSIS OF PATTERN DISTORTIONS IN REFLECTOR ......uccceveeecnaeeee 1469
ANTENNAS
Luca Manica, Paolo Rocca, Andrea Massa, ELEDIA Research Center @ DISI, University of Trento, Italy

427.5: NEAR-FIELD IMAGING SYSTEM FED BY LENS ANTENNA FOCAL PLANE ARRAY AT ...ccccccvvccecsnnsnsnes 1471
SUB-MILLIMETER FREQUENCY
Erio Gandini, Nuria Llombart, Andrea Neto, Delft University of Technology, Netherlands

427.6: ESTIMATING FOCAL POINTS OF OFFSET REFLECTOR ANTENNAS WITH MISALIGNED ..........ccccu... 1473
DEFOCUSED PRIMARY FEEDS
Zahra Allahgholi Pour, Lotfollah Shafai, University of Manitoba, Canada

427.7: 60 GHZ WIDEBAND PRINTED QUASI-PARABOLIC REFLECTOR ANTENNA 1475
S. Ali Hosseini, Franco De Flaviis, University of California, Irvine, United States

427.8: SENSITIVITY PERFORMANCE OF SEVERAL MAPPINGS IN SHAPED OFFSET GREGORIAN ......uueeeeee 1477
REFLECTORS

Dirk de Villiers, Stellenbosch University, South Africa; Robert Lehmensiek, EMSS Antennas, South Africa

427.9: SENSITIVITY PERFORMANCE OF THE SKA OFFSET GREGORIAN REFLECTOR 1479
CANDIDATES WITH IDEAL FEEDS
Robert Lehmensiek, EMSS Antennas, South Africa; Dirk de Villiers, Stellenbosch University, South Africa

427.10: SUB-REFLECTOR EXTENSIONS IN SHAPED DUAL REFLECTOR SYSTEMS 1481
Dirk de Villiers, Stellenbosch University, South Africa; Robert Lehmensiek, EMSS Antennas, South Africa




427.11: ANALYSIS OF FOCAL REGION FIELD OF THE OFFSET TRI-REFLECOTR FOR COMPACT ......cceceuee 1483
ANTENNA TEST RANGE

Cheng Yang, Junsheng Yu, Yuan Yao, Xiaoming Liu, Beijing University of Posts and Telecommunications, China; Xiaodong
Chen, Queen Mary, University of London, United Kingdom

428: SLOTTED AND GUIDED WAVE ANTENNAS III

428.1: A TERAHERTZ HIGH-EFFICIENCY ON-CHIP ANTENNA 1485
Ahmed Abdellatif, Aidin Taeb, University of Waterloo, Canada; Klaus Schmalz, IHP, Germany, Safieddin Safavi-Naeini,
University of Waterloo, Canada

428.2: DESIGN OF ANTENNAS WITH AN ISO-FLUX PATTERN TO ACHIEVE SUPPRESSION OF ......cccceeeeeusenes 1487
RADIATION ALONG ZENITH

Mohamed Abdel-Mageed, Sidharath Jain, Kadappan Panayappan, Raj Mittra, The Pennsylvania State University, United States
428.3: A CONNECTOR INTEGRATED MM-WAVE ANTENNA 1489
Hung-Hsuan Lin, Ta-Chun Pu, Jui-Hung Chen, Wei-Ji Chen, Industrial Technology Research Institute, Taiwan

428.4: ENHANCEMENT OF ANTENNA PARAMETERS OF SLOTTED WAVEGUIDE ANTENNAS USING ......... 1491
METAMATERIALS

Minu Valayil, Cobham Antenna Systems, United States; Kent Chamberlin, University of New Hampshire, United States

428.5: ANARROW-WALL SLOTTED WAVEGUIDE ANTENNA ARRAY FOR HIGH POWER 1493
APPLICATIONS

Xuyuan Pan, Christos Christodoulou, The University of New Mexico, United States

428.6: SURFACE INTEGRATED WAVEGUIDE BASED TRIANGULAR CAVITY BACKED T SLOT PLANAR ... 1495
ANTENNA AT 60 GHZ
Kiran Phalak, Abdel-Razik Sebak, Concordia University, Canada

428.7: ANALYSIS OF COAXIAL-TO-CIRCULAR WAVEGUIDE TRANSITION 1497
Tetsuya Yamamoto, Kei Urabe, Hiroshi Tsuda, AIST, Japan

428.8: CHARATERIZATION OF A CAVITY-BACKED CAPACITIVELY-FED FOLDED SLOT ANTENNA .......... 1499
USING DOE TECHNIQUES
Emmanuel Valentin, Rafael Rodriguez Solis, University of Puerto Rico, Puerto Rico

428.9: ANALYSIS OF A CAVITY BACKED ANNULAR SLOT RING ANTENNA USING DESIGN OF ..........ccceeeue 1501
EXPERIMENT TECHNIQUES
Jayson Maldonado Vargas, Rafael Rodriguez Solis, University of Puerto Rico, Puerto Rico

428.11: JAGGED EDGED SLOT ARRAY ANTENNA BACKED BY SIW CAVITY FOR ISM 2.4 GHZ BASE .......... 1505
STATION
Danpeng Xie, Xueguan Liu, Huiping Guo, Xinmi Yang, Soochow University, China

429: ANTENNAS FOR RFID SYSTEMS

429.1: BROADBAND AND FLEXIBLE TEXTILE RFID TAGS FOR TIRES 1507
Shuai Shao, Asimina Kiourti, Robert J. Burkholder, John L. Volakis, The Ohio State University, United States

429.2: RECONFIGURABLE SLOTTED PATCH ANTENNA CONTROLLED BY THERMAL SWITCH ......ccccvueeeeee 1508
FOR TEMPERATURE MONITORING
Zhewei Fu, Fan Yang, Tsinghua University, China

429.3: A COMPACT RFID TAG ANTENNA USING MINIATURIZED PATCH STRUCTURE FOR ............cucueuee. 1510
METALLIC OBJECT APPLICATIONS
Chen-Hsuan Chiang, Tzu-Heng Cheng, Shih-Yuan Chen, National Taiwan University, Taiwan



429.4: OPTIMIZED DESIGN OF DUAL-BAND APERTURE-COUPLED STACKED CIRCULARLY ....cccveeenesnnsensnes 1512
POLARIZED MICROSTRIP ANTENNAS
Chia-Mei Peng, I-Fong Chen, Li-Qing Chen, Jinwen University of Science and Technology, Taiwan

429.5: A SLOTTED CIRCULARLY-POLARIZED PATCH ANTENNA FOR NEAR-FIELD AND FAR-FIELD ........ 1514
UHF RFID APPLICATIONS
Chean Khan Goh, Xianming Qing, Zhi Ning Chen, Institute for Infocomm Research, Singapore

429.6: CIRCULAR POLARIZED ANTENNA COMPOSED OF UNBALANCED FED ULTRA LOW ... 1516
PROFILE INVERTED L ANTENNA AND SLOT
Mitsuo Taguchi, Hirotaka Oba, Nagasaki University, Japan

429.7: RFID PASSIVE TAG ANTENNA FOR CORK BOTTLE STOPPER 1518
Ricardo Gongalves, Instituto de Telecomunicagoes, Portugal; Roberto Magueta, University of Aveiro, Portugal; Pedro Pinho,
Instituto de Telecomunicagdes, Portugal; Nuno B. Carvalho, University of Aveiro, Portugal

429.8: UHF RFID TAG ANTENNA FOR BOTTLE LABELING 1520
Ricardo Gongalves, Instituto de Telecomunicagoes, Portugal; Roberto Magueta, Alcidia Duarte, Nuno B. Carvalho, University of
Aveiro, Portugal; Pedro Pinho, Instituto Superior de Engenharia de Lisboa, Portugal

429.9: A LOW-PROFILE DIPOLE RFID TAG ANTENNA WITH LATERAL OMNI-DIRECTIONAL ........ccccceeueuee. 1522
RADIATION PROPERTIES FOR COLD-CHAIN LOGISTICS APPLICATIONS

Keng-Hsien Chen, Jui-Hsien Yen, Jenn-Hwan Tarng, National Chiao-Tung University, Taiwan, Chang-Fa Yang, National
Taiwan University of Science and Technology, Taiwan

430: ELECTROMAGNETIC INTERACTION AND COUPLING

430.1: MUTUAL COUPLING ANALYSIS OF ANTENNAS IN LAYERED MEDIA THROUGH .......cccccvveeeeeccrnnee [URSI]
EQUIVALENT SOURCES FOR WIRELESS POWER TRANSFER
Yoon Goo Kim, Youngjoon Lim, Sumin Yun, Sangwook Nam, Seoul National University, Republic of Korea

430.2: MUTUAL COUPLING COMPENSATION IN DIRECTION-OF-ARRIVAL ESTIMATION WITH A ......... [URSI]
LINEAR DIPOLE ARRAY
Kuan-Hao Chen, Jean-Fu Kiang, National Taiwan University, Taiwan

430.3: DISTRIBUTIVE RADIATION CHARACTERIZATION BASED ON THE PEEC METHOD.......cccccceeeeeeuteens [URSI]
Ying S. Cao, Li Jun Jiang, The University of Hong Kong, Hong Kong SAR of China; A. E. Ruehli, Missouri University of Science
and Technology, United States

430.4: A LATTICE-BASED EQUIVALENT CIRCUIT MODEL ANALYSIS OF ELECTROMAGNETIC .............. [URSI]
WINDOWING BY ANTENNAS WITH FREQUENCY SELECTIVE SUPERSTRATES
David Rolando, Gregory Huff, Texas A&M University, United States

430.5: ANEW APPROACH FOR EFFICIENT ANALYSIS OF LARGE FINITE PERIODIC STRUCTURES......... [URSI]
Xiaoyan Xiong, Ling Ling Meng, Li Jun Jiang, Wei E.I. Sha, The University of Hong Kong, Hong Kong SAR of China; Fan Yang,
Tsinghua University, China

430.6: MICROMAGNETIC MODELING OF HIGH-FREQUENCY MAGNETIC MATERIALS [URSI]
Simon Couture, Eric E. Fullerton, Vitaliy Lomakin, University of California, San Diego, United States

431: ANTENNA NEAR FIELD AND MUTUAL COUPLING

431.1: NON-RESONANT ELEMENT FREQUENCY SELECTIVE SURFACE WITH THE APPLICATION ............. 1526
IN THE NEAR-FIELD OF THE ANTENNA FOR THE AXIAL RATIO IMPROVEMENT
Farhad Khosravi, Pedram Mousavi, University of Alberta, Canada

431.2: EFFECT OF MUTUAL COUPLING ON THE SENSITIVITY OF DUAL POLARIZED 1528
RECEIVERS IN SATELLITE COMMUNICATIONS
Zhenchao Yang, Karl Warnick, Brigham Young University, United States




431.3: PASSIVE DISTANCE SENSING THROUGH MEASUREMENTS OF MODE SPLITTING IN .......cccceceeueununee 1530
COUPLED MAGNETIC RESONATORS
Darmindra Arumugam, California Institute of Technology, United States

431.4: REDUCTION OF MUTUAL COUPLING BETWEEN MILLIMETER-WAVE CYLINDRICAL DRA ............. 1532
USING A SOFT SURFACE FOR MIMO APPLICATIONS

Amer Hagras, Tayeb A. Denidni, Institut National de la Recherche Scientifique, Canada; Mourad Nedil, Université du Québec en
Abitibi-Témiscamingue, Canada

431.5: EXTRACTION OF PROPAGATION PARAMETERS BY SINGLE FEED ANTENNAS LOADED WITH ...... 1534
VARIABLE REACTANCES
Kyoichi ligusa, Hiroshi Harada, National Institute of Information and Communications Technology (NICT), Japan

431.6: FABRICATED NON-UNIFORMLY DISTRIBUTED-TURNS COIL 1536
Ashwani Sharma, 1. J. Garcia Zuazola, Asier Perallos, University of Deusto, Spain; John C. Batchelor, University of Kent, United
Kingdom; Anshu Gupta, Helmut Schmidt University, Germany

431.7: A DECOUPLING METHOD FOR MIMO TERMINAL ANTENNA USING BRANCH ELEMENT .................. 1538
WITHOUT SUSCEPTANCE CIRCUITS

Hiroshi Sato, Chiba University, Japan; Yoshio Koyanagi, Panasonic Corporation, Japan; Koichi Ogawa, Toyama University,
Japan; Masaharu Takahashi, Chiba University, Japan

431.8: EQUIVALENT CIRCUIT ANALYSIS OF INDUCTIVELY COUPLED NFC ANTENNAS 1540
Mengshuang Wang, Nanjing University of Science and Technology, China; Yong-Xin Guo, National University of Singapore,
Singapore; Wen Wu, Nanjing University of Science and Technology, China

432: METAMATERIAL STRUCTURES FOR ANTENNA ENHANCEMENT

432.1: ANALYSIS OF LOW-PROFILE ANTENNAS ON ISOIMPEDANCE METAMATERIAL SUBSTRATES ...... 1542
USING A NOVEL ROBUST SPECTRAL-DOMAIN INTEGRATION METHODOLOGY
Kamalesh Sainath, Fernando L. Teixeira, The Ohio State University ElectroScience Laboratory, United States

432.2: ENHANCEMENT OF THE DIPOLE ANTENNA USING A CAPCITIVELY LOADED LOOP (CLL) ....ccceeeeee 1544
STRUCTURE

John Hodge, Virginia Polytechnic Institute and State University, United States; Theodore Anthony, U.S. Army Research
Laboratory, United States; Amir Zaghloul, Virginia Polytechnic Institute and State University; U.S. Army Research Lab, United
States

432.3: HIGH-DIRECTIVITY ANTENNA USING RECONFIGURABLE NEAR-ZERO INDEX 1546
METAMATERIAL SUPERSTRATES
Haixia Liu, Yingchun Fan, Kai Zhou, Long Li, Xiaowei Shi, Xidian University, China

432.4: TAILORING LEAKY-WAVE RADIATION WITH IMPEDANCE SURFACES 1548
Brian Tierney, Anthony Grbic, University of Michigan, United States

432.5: LEFT-HANDED LOOP ANTENNA 1550
Hisamatsu Nakano, Kenta Yoshida, Junji Yamauchi, Hosei University, Japan

432.6: CONFORMAL ANTENNAS BASED ON HOLOGRAPHIC ARTIFICIAL IMPEDANCE SURFACES............. 1552
Yuan Zhang, Jun Ouyang, Kaizhi Zhang, Yu Long, Longjian Zhou, Feng Yang, University of Electronic Science and Technology
of China, China

433: LAYERED BAND GAP ANTENNAS

433.1: GAUSSIAN PULSE MIXING BY STACKED SEMICONDUCTOR LAYERS 1554
Oksana Shramkova, Alexander G. Schuchinsky, Queen’s University Belfast, United Kingdom

433.2: TRANSMISSION LINE ANALYSIS OF ELECTROMAGNETIC BAND GAP (EBG) STRUCTURES.............. 1556
Sandeep Palreddy, Amir Zaghloul, Virginia Polytechnic Institute and State University, United States



433.3: DUAL BAND INTERLEAVED BASE STATION PHASED ARRAY ANTENNA WITH OPTIMIZED ............. 1558
CROSS-DIPOLE AND EBG/AMC STRUCTURE
Fayez Hyjazie, Paul Watson, Halim Boutayeb, Huawei Technologies Canada Co. Ltd., Canada

433.4: A BROADBAND DIPOLE ON A DOUBLE LAYERED VIA-LESS HIGH IMPEDANCE SURFACE................ 1560
Gaurangi Gupta, A R Harish, Indian Institute of Technology Kanpur, India

434: PROPAGATION AND SCATTERING IN RANDOM OR COMPLEX MEDIA

434.1: SIMULATION OF WAVE PROPAGATION IN 2D SPARSE RANDOM MEDIA AT 1562
MILLIMETERWAVE FREQUENCIES
Amr Ibrahim, Kamal Sarabandi, University of Michigan, United States

434.2: ANALYSIS OF RECTANGULAR WAVEGUIDE CONTAINING UNIAXIAL MEDIUM WITH ......cccceevveeeeeee 1564
ALIGNED OPTIC AXIS
Kepei Sun, Jay Lee, Syracuse University, United States; Jennifer Graham, SRC inc., United States

434.3: SPATIAL DEPOLARIZATION OF LIGHT FROM 2D BULK SCATTERING: ELECTROMAGNETIC ....[URSI]
PREDICTION OF TRANSITIONS
Hervé Tortel, Myriam Zerrad, Claude Amra, Gabriel Soriano, Aix-Marseille Université, France

434.4: ESTIMATING PROPAGATING VELOCITY THROUGH STEEL FIBRE REINFORCED 1566
CONCRETE
Konstanty Bialkowski, Jurij Karlovsek, The University of Queensland, Australia

434.5: USING WEIBULL DISTRIBUTION TO MODELING SHORT-TERM VARIATIONS IN 1568
DECIDIOUS-FORESTED RADIO CHANNELS
José Antonio Gay-Ferndndez, Iiiigo Cuifias, Universidade de Vigo, Spain

434.6: COMPARISON OF POWER FADING MODELS DUE TO VEGETATION FOR A 1570
SATELLITE-TO-EARTH RADIOLINK AT KU BAND
Edgar Lemos Cid, Ana Vazquez Alejos, Manuel Garcia Sanchez, University of Vigo, Spain

434.7: ELECTROMAGNETIC SCATTERING BY OSCILLATING RAIN DROPS OF ASYMMETRIC ......ccceeveurnee 1572
SHAPES

Nada Sekeljic, Ana Manic, Elene Chobanyan, Merhala Thurai, V. N. Bringi, Branislav Notaros, Colorado State University,
United States

434.8: FREQUENCY ESTIMATOR PERFORMANCE FOR A SOFTWARE-BASED BEACON RECEIVER............. 1574
Michael Zemba, Jacquelynne Morse, James Nessel, NASA Glenn Research Center, United States

434.9: DYNAMIC BANDWIDTH EXTENSION OF COIL FOR UNDERWATER MAGNETO-INDUCTIVE ............ 1576
COMMUNICATION
Levent Erdogan, Jean-Francois Bousquet, Dalhousie University, Canada

434.10: MODULATION OF EM SIGNALS CAUSED BY TIME-VARYING PLASMA AND PROPAGATION .......... 1578
EXPERIMENT
Min Yang, Xiaoping Li, Kai Xie, Lei Shi, Xidian University, China

435: WIDEBAND PRINTED ANTENNAS

435.1: UNDERSTANDING THE RADIATION PATTERN ANOMALIES IN THE BROADBAND CP ..........ccueuueue. 1580
RECONFIGURABLE E-SHAPED PATCH
Joshua Kovitz, Yahya Rahmat-Samii, University of California, Los Angeles, United States

435.2: A SMALL LIGHTWEIGHT WIDEBAND PRINTED DIPOLE FOR UAV APPLICATIONS 1582
Fabrizio Trotta, Antonio Manna, Luca Scorrano, Elettronica S.p.A., Italy




435.3: WIDEBAND T-SHAPED CROSS-SECTION MONOPOLE ANTENNA FED SIDEWARD FROM A ............... 1584
GROUND PLATE
Kyoichi ligusa, Hiroshi Harada, National Institute of Information and Communications Technology (NICT), Japan

435.4: OPTIMIZATION OF FERRITE COATING FOR NEAR-GROUND HF BOWTIE ANTENNA .....cccceceverueruesnna 1586
Siya Mi, Yee Hui Lee, Zhongxiang Shen, Nanyang Technological University, Singapore

435.5: A REDUCED SIZE ANTIPODAL VIVALDI ANTENNA DESIGN FOR WIDEBAND APPLICATIONS.......... 1588
Mert Karahan, Turkish Naval Academy, Turkey; Demet Sahinkaya, TUBITAK BILGEM, Turkey

435.6: COMPACT BROADBAND IMPLANTABLE MONOPOLE ANTENNA WITH GAIN ENHANCEMENT........ 1590
Chiu-Yueh Huang, Chi-Lin Tsai, Chin-Lung Yang, National Cheng Kung University, Taiwan

435.7: A MODIFIED QPSK MODULATION TECHNIQUE FOR DIRECT ANTENNA MODULATION ......cccceeueunene 1592
(DAM) SYSTEMS
Rui Zhu, Yuanxun Wang, University of California, Los Angeles, United States

435.8: DESIGN OF ANISOTROPIC ZERO-INDEX METAMATERIAL LOADED TAPERED SLOT ..........cccccueueuee. 1594
VIVALDI ANTENNA FOR MICROWAVE IMAGING
Manoj Bhaskar, Zubair Akhter, Sonu Lal Gupta, M Jaleel Akhtar, Indian Institute of Technology Kanpur, India

435.9: OPTIMIZATION OF VIVALDI ANTENNA FOR MICROWAVE IMAGING APPLICATIONS .....cccceceeueurunee 1596
Abhijith Narendranath, RGUKT, India; M Jaleel Akhtar, Indian Institute of Technology Kanpur, India

435.10: A COMPACT WIDEBAND APERTURE-COUPLED ANTENNA WITH HIGH POLARIZATION ..........c.... 1598
PURITY AND HIGH FRONT-TO-BACK RATIO FOR 5 GHZ WLAN APPLICATIONS

Wangwang Han, Feng Yang, Kaizhi Zhang, Jun Ouyang, Peng Yang, University of Electronic Science and Technology of China,
China

435.11: A BROADBAND PRINTED SLOT ANTENNA WITH WIDE E-PLANE BEAMWIDTH 1600
Di Yang, Xianling Liang, Ronghong Jin, Junping Geng, Shanghai Jiao Tong University, China

436: NANOSCALE ELECTROMAGNETICS 1

436.1: ELECTROMAGNETIC SENSITIVITY ANALYSIS OF RF GAS MICRO/NANO-BREAKDOWN......ccceeeeueeeeen 1602
Abbas Semnani, Dimitrios Peroulis, Purdue University, United States

436.2: TERAHERTZ RADIATION ENHANCEMENT THROUGH USE OF PLASMONIC PHOTOMIXERS............ 1604
Christopher Berry, Mohammed Reza Hashemi, University of Michigan, United States; Mona Jarrahi, University of California,
Los Angeles, United States, Sascha Preu, University of Erlangen-Nurnberg, Germany; Hong Lu, Arthur Gossard, University of
California, Santa Barbara, United States

436.3: NUMERICAL ANALYSIS OF ELECTROMAGNETIC PROBLEMS FOR REALISTIC PLASMONIC .......... 1606
ANTENNA MODELS
Shinichiro Ohnuki, Taro Okuda, Takashi Takeuchi, Seiya Kishimoto, Nihon University, Japan

437: DEVICES AND METHODS FOR REMOTE SENSING

437.1: POLARIMETRIC DOPPLER SPECTRA OF S-BAND INLAND RESERVOIR CLUTTER 1610
James Park, Kung-Hau Ding, Zachariah Fuchs, Kristopher Kim, Saba Mudaliar, William Stevens, Panos Tzanos, Air Force
Research Laboratory, United States

437.2: HIGHLY SENSITIVE CHIPLESS WIRELESS RELATIVE HUMIDITY SENSOR BASED ON ....ccccceceeuesensenes 1612
POLYVINYL-ALCOHOL FILM
Donghang Lu, Yuliang Zheng, Martin Schiiffler, Andreas Penirschke, Rolf Jakoby, Technische Universitdt Darmstadt, Germany

437.3: DESIGN AND ANALYSIS OF AN IMPULSE BOREHOLE RADAR FOR WELL LOGGING ......ccccecevuerverennnae 1614
Haining Yang, Tingjun Li, Zhiming He, University of Electronic Science and Technology of China, China; Qing Huo Liu, Duke
University, United States



437.4: THE DETECTABLE DOUBLE ATMOSPHERIC DUCTS FOR RFC 1616
Remi Douvenot, ENAC, France; Vincent Fabbro, ONERA, France; Yvonick Hurtaud, DGA-MI, France

438: ACCELERATED COMPUTING METHODS FOR NUMERICAL ELECTROMAGNETICS 1

438.1: PARALLELIZATION OF DOUBLE HIGHER ORDER FEM AND MOM TECHNIQUES 1618
Ana Manic, Elene Chobanyan, Colorado State University, United States; Milan Ilic, University of Belgrade, United States;
Branislav Notaros, Colorado State University, United States

438.2: OPENCL GPU 100X ACCELERATION OF PHYSICAL OPTICS 1620
Arthur Densmore, Yahya Rahmat-Samii, University of California, Los Angeles, United States

438.3: MULTI-CORE CPU AND GPU ACCELERATED FMM-FFT SOLVER FOR ANTENNA CO-SITE ................ 1622
INTERFERENCE ANALYSIS ON LARGE PLATFORMS

Tayfun Ozdemir, Virtual EM Inc., United States; Robert J. Burkholder, The Ohio State University, United States; Malcolm J.
Miranda, Yuriy M. Goykhman, Virtual EM Inc., United States

438.4: ACCELERATING NMR RECONSTRUCTIONS WITH GPUS USING CUBLAS AND PARALLEL ............... 1624
NUFFT ALGORITHMS
Amedeo Capozzoli, Claudio Curcio, Angelo Liseno, Universita di Napoli Federico II, Italy

438.5: PARALLELIZED MULTILEVEL CHARACTERISTIC BASIS FUNCTION METHOD (MLCBFM) ......cccecve 1626
COMBINED WITH ADAPTIVE CROSS APPROXIMATION (ACA) FOR THE ANALYSIS OF THE

SCATTERING FROM ELECTRICALLY LARGE ROUGH SURFACES

Chao Li, School of Electronic Information, Wuhan University, China; Giacomo Bianconi, Raj Mittra, The Pennsylvania State
University, United States; Guogiang Zhu, School of Electronic Information, Wuhan University, China

439: ACCELERATED COMPUTING METHODS FOR NUMERICAL ELECTROMAGNETICS 1I

439.2: MULTI-GPU ACCELERATED FAST ACA DIRECT SOLVE FOR MOMENT METHOD 1630
SOLUTION OF COMPOSITE BODIES
Mark Horn, Tyler Killian, Daniel Faircloth, IERUS Technologies, United States

439.3: USING THE VSIM GUI TO VISUALIZE HIGH-ORDER FV24 SIMULATIONS OF 1632
ELECTRICALLY LARGE SYSTEMS

Melinda Piket-May, Sanjay Dmello, Ryan Smith, University of Colorado, United States; Mohammed Hadi, University of Kuwait,
Kuwait

439.4: OPENMP-CUDA ACCELERATED MOMENT METHOD FOR HOMOGENEOUS DIELECTRIC .......uuueeeeee. 1634
OBJECTS
Yong Zhang, Xiaowei Mei, Hai Lin, Zhejiang University, China

439.5: A HYBRID METHOD FOR ANALYZING SCATTERING FROM CONDUCTING BODIES ........ccccceeuveuerurueee 1636
STRADDLING THE INTERFACE OF A HALF SPACE
Wan Luo, Zaiping Nie, Yongpin P. Chen, University of Electronic Science and Technology of China, China

440: PROPAGATION PHENOMENA AND EFFECTS

440.1: ANALYSIS OF RADIOPROPAGATION OF WIRELESS TRANSCEIVERS IN SURFBOARDS........cccceeueee. [URSI]
Hisham Baghdadi, Erik Aguirre, Peio Lopez-Iturri, Leire Azpilicueta, Jose Javier Astrain, Jesus Villadangos, Francisco Falcone,
Universidad Publica de Navarra, Spain

440.2: ESTIMATION OF WIRELESS COVERAGE IN COMPLEX CAVE ENVIRONMENTS FOR .....ceccvneeeennne [URSI]
SPELEOLOGY APPLICATIONS
Tomas Laborra, Leire Azpilicueta, Peio Lopez-Iturri, Erik Aguirre, Francisco Falcone, Universidad Piiblica de Navarra, Spain



440.3: IMPACT OF BODY SHAPE ON BAN COMMUNICATION CHANNEL AT 5.8 GHZ [URSI]
Khaleda Ali, Alessio Brizzi, Alice Pellegrini, Queen Mary, University of London, United Kingdom,; Su-Lin Lee, Guang-Zhong
Yang, Imperial College London, United Kingdom; Yang Hao, Queen Mary, University of London, United Kingdom

440.5: TOPOLOGICAL DEPENDENCE IN THE PERFORMANCE OF DETERMINISTIC WIRELESS ......ccccue... [URSI]
CHANNEL ESTIMATION
Arancha Leon, Leire Azpilicueta, Erik Aguirre, Peio Lopez-Iturri, Francisco Falcone, Universidad Piblica de Navarra, Spain

440.6: A HYBRID VECTOR PARABOLIC EQUATION/RAY-TRACING PROPAGATION MODELING ............. [URSI]
TECHNIQUE FOR RAIL TRANSPORTATION SYSTEMS

Xingqi Zhang, Neeraj Sood, University of Toronto, Canada; Joseph Siu, Thales Canada Transportation Solutions, Canada;
Costas D. Sarris, University of Toronto, Canada

440.7: RELATIVE CONTRIBUTION OF TRANSMITTED, DIFFRACTED AND REFLECTED SIGNALS .......... [URSI]
TO MILLIMETRE-WAVE PROPAGATION IN URBAN ENVIRONMENTS
Dennis Liang, Lina Elmorshedy, Youtai Xue, David Michelson, University of British Columbia, Canada

440.8: CHARACTERIZATION OF WIRELESS MESH NETWORK PERFORMANCE IN AGRICULTURAL ..... [URSI]
ENVIRONMENTS
Pooyan Abouzar, David Michelson, University of British Columbia, Canada

440.9: SHADOW FADING: WHEN COMMON ASSUMPTIONS DO NOT HOLD 1638

501: NOVEL ANTENNA SYSTEMS FOR SPACE AND GROUND APPLICATIONS

501.1: A DUAL-POLARIZED W-BAND METAL PATCH ANTENNA ELEMENT FOR PHASED ARRAY ............... 1640
APPLICATIONS

Neil Chamberlain, Mauricio Sanchez Barbetty, Greg Sadowy, Ezra Long, Jet Propulsion Laboratory, United States; Kenneth
Vanhille, Nuvotronics LLC, United States

501.2: INITIAL REFLECTOR DESIGN METHOD FOR SHAPED REFLECTOR ANTENNAS USING ....ccccceeervaeeeee 1642
LAGUERRE-GAUSSIAN BEAM MODES
Michio Takikawa, Yoshio Inasawa, Hiroaki Miyashita, Takashi Katagi, Mitsubishi Electric Corporation, Japan

501.3: DESIGN OF AN ACTIVE ARRAY FILTENNA FOR RADAR APPLICATIONS 1644
Lorenzo Cifola, Thales Nederland, Netherlands; Giampiero Gerini, TNO, Netherlands,; Simon van den Berg, Frank van de Water,
Thales Nederland, Netherlands

501.4: S-BAND HELIX ANTENNA FOR ON-BOARD STRATOSPHERIC BALLOON OPERATION.....ueceeeeervrneneees 1646
Andrea Giacomini, Roberto Morbidini, Microwave Vision Italy, Italy; Jean Paul Abadie, Patrice Dezen, Areva, France; Jacques
Mongis, Centre Spatial de Toulouse, CNES, France; Lars Jacob Foged, Microwave Vision Italy, Italy

501.5: CORRUGATED HORN ANTENNA FOR COSMOGAL SATELLITE WITH REDUCED 1648
DIMENSIONS

Pedro Soares, Pedro Pinho, Instituto Superior de Engenharia de Lisboa, Portugal; Ricardo Gongalves, Instituto de
Telecomunicagées, Portugal

501.6: INTEGRATED PASSIVE FRONT-ENDS FOR TOWED DECOYS [URSI]

Nathan Jastram, University of Colorado Boulder, United States; Matthew Radway, Dejan Filipovic, Jet Propulsion Laboratory,
United States

501.7: ALL-OPTICAL ULTRA-WIDEBAND TIGHTLY-COUPLED PHASED ANTENNA ARRAY.....ccccceveeenrcuncnsenns 1650
Jian Bai, Shouyuan Shi, Garrett Schneider, Dennis Prather, University of Delaware, United States

501.8: A HIGH POWER MICROWAVE ZOOM ANTENNA WITH METAL PLATE LENSES 1652
Julie Lawrance, Air Force Research Laboratory, United States; Christos Christodoulou, The University of New Mexico, United
States




501.9: DEVELOPMENT OF A HIGH PERFORMANCE GNSS ANTENNA 1654
Ronald Johnston, University of Calgary, Canada

501.10: DESIGN OF AN ULTRA-WIDEBAND ANTENNA EMBEDDED IN COMPOSITE BALLISTIC ............... [URSI]
MATERIALS

Christopher Thajudeen, Ahmad Hoorfar, Villanova University, United States

502.2: PREDICTION OF RADAR PERFORMANCES IN LITTORAL ENVIRONMENT: PREDEM V2 ................ [URSI]
SOFTWARE

Yvonick Hurtaud, Delegation Generale pour I’Armement - Maitrise de I’ Information, France; Jacques Claverie, Ecoles de St-Cyr
Coetquidan, France

502.3: REVISITING THE REFRACTIVITY STRUCTURE MATCHING ALGORITHM FOR IMPROVED ......... [URSI]
EM PROPAGATION ASSESSMENTS
Amalia Barrios, SPAWAR SSC Pacific, United States

502.5: THE IMPACT OF DIURNAL SEA-SURFACE TEMPERATURES IN COUPLED [URSI]
ATMOSPHERE-OCEAN MODELS ON EVAPORATION DUCT FORECASTS
Martin Veasey, Damian Wilson, Matthew Martin, Daniel Lea, Isabelle Mirouze, Met Office, United Kingdom

502.8: A REVIEW OF SURFACE METEOROLOGY, UPPER AIR PROFILE MEASUREMENTS, AND .............. [URSI]
COAMPS NUMERICAL WEATHER PREDICTION TAKEN DURING THE TROPICAL AIR-SEA

PROPAGATION STUDY 2013

Victor Wiss, Katherine Horgan, Robert Marshall, Naval Surface Warfare Center, Dahlgren Division, United States; Tracy
Haack, Naval Research Laboratory, United States

502.9: VERIFICATION OF TRIDENT WARRIOR 2013 RADIOSONDE AND NUMERICAL WEATHER ........... [URSI]
PREDICTION RESULTS WITH PASSIVE LOW FREQUENCY RF MEASUREMENTS

Caglar Yardim, University of California, San Diego, United States; L. Ted Rogers, Space and Naval Warfare Systems Command,
United States; Peter Gerstoft, University of California, San Diego, United States

502.10: CHARACTERIZING ENVIRONMENTAL UNCERTAINTY IN EM PROPAGATION PREDICTIONS....[URSI]
Tracy Haack, Allen Zhao, Naval Research Laboratory, United States; Caglar Yardim, Scripps Institute of Oceanography, Turkey;
L. Ted Rogers, Space and Naval Warfare Systems Command, United States

503: COMPLEX MATERIALS AND NON-FOSTER CIRCUITS FOR ANTENNA RADIATION,
SCATTERING AND MEASUREMENT CONTROL

503.1: STUDY OF POWER EFFICIENCY OF NON-FOSTER IMPEDANCE MATCHING FOR .........eieuene [URSI]
ELECTRICALLY SMALL ANTENNA
Xiaoju Yu, Qi Tang, Min Liang, Hao Xin, University of Arizona, United States

503.2: STABILITY OF TUNNEL DIODE BASED NEGATIVE IMPEDANCE CIRCUIT [URSI]
Qi Tang, Hao Xin, University of Arizona, United States

503.3: A WIDEBAND LOW-LOSS NEGATIVE GROUP DELAY CIRCUIT BASED ON NEGATIVE ......cceeerneeee [URSI]
IMPEDANCE CONVERTERS

Takuya Kaneko, Yasushi Horii, Kansai University, Japan

503.5: A NOVEL LOSS SUPPRESSION MECHANISM FOR OPTICAL MATERIALS INCLUDING .......c.ccceeuuee. [URSI]
NEGATIVE INDEX METAMATERIALS
Yassine Ait-El-Aoud, Adil-Gerai Kussow, Alkim Akyurtlu, University of Massachusetts Lowell, United States

503.6: A UNIDIRECTIONAL NEAR-FIELD PLATE [URSI]
Mohammadreza F. Imani, Anthony Grbic, University of Michigan, United States

503.7: EFFICIENCY IMPROVEMENT OF P-I-N SOLAR CELL BY EMBEDDING QUANTUM-DOTS......cccceceeueee [URSI]
Yi-Hsien Lin, Jean-Fu Kiang, National Taiwan University, Taiwan



503.8: SIMPLE ELECTROMAGNETIC BANDGAP STRUCTURE FOR THE SIDE BAND SUPPRESSION ........ [URSI]
OF THE RING ULTRA-WIDEBAND BANDPASS FILTER
Ya-Chi Liu, Sean Goldberger, Kai Chang, Texas A&M University, United States

503.9: BACK RADIATION REDUCTION OF 60 GHZ CMOS SLOT ANTENNA-ON-CHIP (AOC) USING .......... [URSI]
ARTIFICIAL DIELECTRIC LAYER (ADL) FOR AREA REUSE

Adel Barakat, Ahmed Allam, Egypt-Japan University of Science and Technology, Egypt; Hala Elsadek, Electronics Research
Institute, Egypt; Haruichi Kanaya, Hongting Jia, Kuniaki Yoshitomi, Ramesh Pokharel, Kyushu University, Japan

503.10: METAMATERIAL MEASUREMENT IN A CYLINDRICAL COAXIAL FIXTURE WITH .......ccccevrueeene [URSI]
CONSIDERATION FOR INTER-ELEMENT COUPLING
Joshua Shehan, Ryan Adams, Thomas Weldon, University of North Carolina at Charlotte, United States

504: RECONFIGURABLE ARRAYS

504.1: A 5 GHZ BEAM STEERING ARRAY FOR PORTABLE WIRELESS MIMO APPLICATION.....utteecrrrnnenees 1656
Nowrin Chamok, Mohammod Ali, University of South Carolina, United States

504.2: PHASED ARRAY SYSTEM CONSISTING OF UNIT PATTERN RECONFIGURABLE SQUARE ................. 1658
LOOP ANTENNAS

Arpan Pal, Queen’s University Belfast, United Kingdom; Amit Mehta, Swansea University, United Kingdom; Rob Lewis, BAE
Systems, United Kingdom; Nathan Clow, DSTL, United Kingdom

504.3: NULL STEERING ANTENNA ARRAY USING PHASE-ONLY WEIGHTS 1660
Tommy Lam, Lockheed Martin, United States

504.4: A FREQUENCY/PATTERN RECONFIGURABLE MODIFIED DIPOLE ANTENNA ARRAY .....ccceceveruerunnne 1662
Youssef Tawk, Firas Ayoub, Christos Christodoulou, Configurable Space Microsystems Innovations & Applications Center,
United States; Joseph Costantine, California State University, Fullerton, United States

504.5: FREQUENCY-TUNABLE PATCH ARRAY USING HIGHLY ANISOTROPIC LIQUID CRYSTAL ............... 1664
Firas Ayoub, Christopher Woehrle, Youssef Tawk, The University of New Mexico, United States; Joseph Costantine, California
State University, Fullerton, United States; Derek Doyle, Christos Christodoulou, The University of New Mexico, United States

504.6: 2D BEAM SCANNING FOCAL PLANE ARRAY USING MICROFLUIDIC RECONFIGURATION ............... 1666
TECHNIQUES
Ahmad Gheethan, Gokhan Mumcu, University of South Florida, United States

504.7: DISCRETIZED REACTIVE LOADING BASED ON SWITCHED STUBS FOR NULL STEERING ......uueeeeeee 1668
IN YAGI-UDA ARRAYS
Douglas Bogan, David Kelley, Bucknell University, United States

504.8: RECONFIGURABLE ARRAY ANTENNA IN LTCC TECHNOLOGY 1670
Diana Veronica Navarro-Mendez, Luis Fernando Carrera-Suarez, Escuela Politecnica Nacional, Ecuador; Mariano Baquero-
Escudero, Hon Ching Moy-Li, Universitat Politécnica de Valencia, Spain

504.9: SWITCHED-BEAM ANTENNA ARRAY FOR 60 GHZ WPAN APPLICATIONS 1672
Marc Imbert, Universitat Politecnica de Catalunya, Spain; Anna Papié Toda, Franco De Flaviis, University of California, Irvine,
United States; Jordi Romeu, Lluis Jofre, Universitat Politecnica de Catalunya, Spain

504.10: RECONFIGURABLE BEAM STEERING METASURFACE ABSORBERS 1674
Idellyse Martinez, Douglas H. Werner, Pennsylvania State University, United States

505: INNOVATIVE ANTENNA DESIGNS

505.1: INNOVATIVE DESIGN OF SCANNING ANTENNAS USING ELECTRONICALLY [URSI]
RECONFIGURABLE METASURFACES

Santi Concetto Pavone, Enrica Martini, Matteo Albani, University of Siena, Italy; Jean Chazelas, Christian Renard, Thales,
France; Stefano Maci, University of Siena, Italy




505.2: COMPLEMENTARY METASURFACES APPLIED TO THE DESIGN OF LEAKY WAVE ......ccccceceeeeccnicens [URSI]
ANTENNAS

Marco Faenzi, Enrica Martini, David Gonzdlez-Ovejero, University of Siena, Italy; Gabriele Minatti, European Space Agency,
Netherlands; Paolo De Vita, Ingegneria Dei Sistemi S.p.A., Italy; Marco Sabbadini, European Space Agency, Netherlands;
Stefano Maci, University of Siena, Italy

505.3: FRONT-TO-BACK RATIO ENHANCEMENT OF ON-CHIP ANTENNA USING ARTIFICIAL .........cccue... [URSI]
DIELECTRICS AT 300 GHZ
Wagas H. Syed, Giuseppe Fiorentino, Daniele Cavallo, Marco Spirito, Andrea Neto, P. M. Sarro, TU Delft, Netherlands

505.4: APPLICATION OF CHARACTERISTIC CURRENT DECOMPOSITION TO HF ANTENNA DESIGN ....[URSI]
ON A BUSINESS JET
Quentin Carayol, Dassault Aviation, France; Olivier Vacus, CEA/Cesta, France

505.5: ULTRA LOW-PROFILE SPHERICAL CAP HELICAL ANTENNAS FOR SATELLITE-BASED M2M .....[URSI]
COMMUNICATIONS
Yin He, David Michelson, University of British Columbia, Canada

505.6: DESIGN OF HORIZONTAL MAGNETIC DIPOLE FOR HF COMMUNICATIONS [URSI]
Maxim Ignatenko, Dejan Filipovic, University of Colorado, United States

505.8: NON-UNIFORM MESHED EMBROIDERED PATCH ANTENNAS [URSI]
Shiyu Zhang, Rob Seager, Alford Chauraya, Loughborough University, United Kingdom; William G. Whittow, Antrum Ltd,
United Kingdom; Yiannis Vardaxoglou, Loughborough University, United Kingdom

505.9: E-TEXTILE EQUIANGULAR SPIRAL ANTENNA AND MICROSTRIP BALUN EXPOSED TO ......ccceeeee [URSI]
PHYSICAL MISTREATMENT
Sean Goldberger, Kai Chang, Texas A&M University, United States

505.10: DESIGN AND ANALYSIS OF SLOTTED SECTORAL WAVEGUIDE ARRAY ANTENNAS ...eeeeecccnnee [URSI]
EMBEDDED IN CYLINDRICALLY STRATIFIED MEDIA
Mert Kalfa, Vakur Behget Ertiirk, Bilkent University, Turkey

506: FREQUENCY SELECTIVE SURFACES AND METASURFACES

506.1: DESIGN OF BROADBAND METASURFACES TO MANIPULATE WAVES WITH ARBITRARY ............ [URSI]
POLARIZATIONS
Jun Ding, Bayaner Arigong, Rongguo Zhou, Yuankun Lin, Hualiang Zhang, University of North Texas, United States

506.2: DESIGN AND CHARACTERIZATION OF METAMATERIAL-BASED DUAL BAND ABSORBER FOR . [URSI]
INFRARED APPLICATIONS
Hamzeh Jaradat, Alkim Akyurtlu, University of Massachusetts Lowell, United States

506.3: RECONFIGURABLE BAND REJECTION FREQUENCY SELECTIVE STRUCTURES [URSI]
Jeffrey Kula, Prabhakar Pathak, John L. Volakis, The Ohio State University, United States

506.4: CONTROLLING THE EFFECTIVE PERMEABILITY OF MATERIALS WITH METALLIC .....ueeeeeeveneee [URSI]
INCLUSIONS

Yiannis Vardaxoglou, Chinwe Njoku, William G. Whittow, Loughborough University, United Kingdom

506.5: BROADBAND NEGATIVE-CAPACITOR-BASED ENHANCED TRANSMISSION THROUGH ................. [URSI]
SUBWAVELENGTH APERTURE
Silvio Hrabar, Petar Kolar, Antonija Peric, University of Zagreb, Croatia

506.6: REDUCTION OF THE IMPEDANCE DEPENDENCE ON THE SUSPENDED-STRIP GAP ........cceeerereene [URSI]
WAVEGUIDE

Antonio Berenguer, Mariano Baquero-Escudero, Daniel Sanchez-Escuderos, Felipe Vico-Bondia, Universitat Politecnica de
Valeéncia, Spain



506.7: SUPERIOR DUAL BAND FSS WITH FRACTAL ELEMENTS [URSI]
Te-Kao Wu, NG, retired, United States

506.8: IMPROVED BANDPASS FSS FOR WIRELESS COMMUNICATIONS [URSI]
Te-Kao Wu, NG, retired, United States

506.9: TAILORING BEAMS FOR FSS [URSI]
Yiannis Vardaxoglou, Chinwe Njoku, Loughborough University, United Kingdom

506.10: PRINTED TUNABLE MINIATURIZED FREQUENCY SELECTIVE SURFACE WITH .......cccceeeesuisnccnionns [URSI]
BST/POLYMER COMPOSITE FILLED INTERDIGITAL CAPACITORS
Mahdi Haghzadeh, Lal Mohan Bhowmik, Craig Armiento, Alkim Akyurtlu, University of Massachusetts Lowell, United States

507: ADVANCES IN RFID SENSING

507.1: PHYSICS-BASED APPROACH FOR ANTENNA DESIGN OPTIMIZATION OF RFID TAGS ...eeevveeervaeeeee 1676
MOUNTED ON AND INSIDE MATERIAL LAYERS
Shuai Shao, Robert J. Burkholder, John L. Volakis, The Ohio State University, United States

507.2: ADVANCES IN THE DESIGN OF SMART, MULTI-FUNCTION, RFID-ENABLED DEVICES. ...........ccccoueuce.. 1678
Riccardo Colella, Danilo De Donno, Luciano Tarricone, Luca Catarinucci, University of Salento, Italy

507.3: ANEW TECHNIQUE FOR POSITIONING OF CHIPLESS RFID TAGS 1680
Reza Rezaiesarlak, Majid Manteghi, Virginia Polytechnic Institute and State University, United States

507.4: BINARY RFID CHIP IMPEDANCE MEASUREMENT FOR UHF TAG ANTENNA DESIGN .......ccccceceeueenuee. 1682
Hongbin Ge, Yuan Yao, Junsheng Yu, Beijing University of Posts and Telecommunications, China; Xiaodong Chen, Queen Mary,
University of London, United Kingdom

507.5: UHF RFID READER SIGNAL AND POLARIZATION DETECTOR 1684
Zhenglan Xie, Wenbin Lin, Southwest Jiao Tong University, China; Guangli Yang, Shanghai University, China; Li Yang,
Northeastern University, China

508: THEORETICAL ELECTROMAGNETICS

508.1: NEAR-FIELD RCS MEASUREMENTS WITH STRONG COUPLINGS [URSI]
Sylvain Morvan, Olivier Vacus, CEA, France

508.2: SCALAR POTENTIAL FORMULATION FOR A GYROTROPIC INHOMOGENEOUS MEDIUM............. [URSI]
Michael Havrilla, Air Force Institute of Technology, United States

508.3: SCALAR POTENTIAL FORMULATION FOR A BIANISOTROPIC GYROTROPIC [URSI]
INHOMOGENEOUS MEDIUM AND ASSOCIATED BOUNDARY CONDITIONS
Michael Havrilla, Air Force Institute of Technology, United States

508.4: STORED ENERGY FOR SMALL ANTENNAS FROM THE FIELDS AND THE INPUT [URSI]
IMPEDANCE

Mats Gustafsson, Lund University, Sweden,; Lars Jonsson, KTH Royal Institute of Technology, Sweden

508.5: ELECTROMAGNETIC WAVE INTERACTION WITH 3D ARRAYS OF QUADRUPOLAR ........cccceueeuenee. [URSI]
INCLUSIONS

Amir Nader Askarpour, Andrea Alii, The University of Texas at Austin, United States

509: ESTIMATION AND DETECTION

509.1: OPTIMAL PATTERN SYNTHESIS FOR RCS MEASUREMENTS [URSI]
Olivier Vacus, CEA, France




509.2: DOA ESTIMATION BY ESPAR ANTENNAS USING FOURTH-ORDER MUSIC ALGORITHM................ [URSI]
Xin Wang, Bong-Jun Kim, Heung-Gyoon Ryu, Chungbuk National University, Republic of Korea

509.3: AN ITERATIVE ALGORITHM FOR INTERFERENCE DETECTION AND CANCELLATION .....ccccceeuuee. [URSI]
USING MULTIPLE RECEIVER ANTENNAS
Mohammad Amjadi, Kamal Sarabandi, University of Michigan, United States

509.4: DOA ESTIMATION OF CORRELATED WIDEBAND SIGNALS BY USING MULTI-BAND EM ............... [URSI]
ALGORITHM

Hiroyoshi Yamada, Satoshi Shirai, Niigata University, Japan; Toshihiko Nishimura, Yasutaka Ogawa, Takeo Ohgane, Hokkaido
University, Japan; Yoshio Yamaguchi, Niigata University, Japan

509.5: ANTENNA AND PROPAGATION EFFECTS ON MICROWAVE HEARTBEAT DETECTION................... [URSI]
Vaughn Cable, James Lux, Caltech Jet Propulsion Laboratory, United States

509.7: IMPACT OF MATCHING NETWORKS ON DIRECTION FINDING PERFORMANCE [URSI]
UTILIZING TWO CLOSELY SPACED ELECTRICALLY SMALL ANTENNAS
Xiaoju Yu, Hao Xin, University of Arizona, United States

509.8: WELL-POSED MICROWAVE IMAGING IN FOCUSING MEDIA: 2D GENERALIZATION AND ............ [URSI]
IMPACT ON CONVERGENCE OF THE CONTRAST SOURCE INVERSION METHOD
Anton Menshov, Vladimir Okhmatovski, University of Manitoba, Canada

510: EM AND EMC METROLOGY

510.1: EMC STUDY USING SPHERICAL HARMONIC INTERFACE PROCEDURE (SHIP) [URSI]
Jeanne Quimby, Diana Arceo, Fred Bednarski, John D. Rockway, Ronald Marhefka, SPAWAR SSC Pacific, United States

510.2: ASSESSMENT OF ELECTROMAGNETIC DOSIMETRIC VALUES FROM NON-IONIZING .....ccccceeueeneee [URSI]
RADIOFREQUENCY SOURCES IN A CONVENTIONAL ROAD VEHICLE

Peio Lopez-Iturri, Erik Aguirre, Leire Azpilicueta, Universidad Puiblica de Navarra, Spain; Silvia De Miguel-Bilbao, Victoria
Ramos, Instituto de Salud Carlos III, Spain; Francisco Falcone, Universidad Piiblica de Navarra, Spain

510.3: EXPERIMENTAL EFFECTS OF RADIO CHANNEL NOISE IN THE PROPAGATION OF .....ccccceveseuccnecens [URSI]
PRECURSOR SIGNALS
Ana Vazquez Alejos, University of Vigo, Spain; Muhammad Dawood, New Mexico State University, United States

510.4: NONDESTRUCTIVE ELECTROMAGNETIC MATERIAL CHARACTERIZATION OF UNIAXIAL ........ [URSI]
MEDIA USING A TWO-FLANGED RECTANGULAR-WAVEGUIDE TECHNIQUE

Neil Rogers, Michael Havrilla, Milo Hyde IV, Air Force Institute of Technology, United States; Andrew Bogle, University of
Dayton Research Institute, United States

510.5: CYLINDRICAL COPLANAR WAVEGUIDES (CCPW) FOR ICE DETECTION [URSI]
Christopher Bassey, Timothy Vosecky, Azusa Pacific University, United States

510.6: THE EVALUATION OF THE DIELECTRIC CONSTANTS AND LOSS TANGENTS FOR ..........c.cccceueuuuee. [URSI]
DIFFERENT STRUCTURAL FOAMS IN WET AND DRY CONDITIONS
Elliott Hutchcraft, Richard Gordon, Ellen Lackey, The University of Mississippi, United States

510.7: TRANSFORMER BASED HIGH POWER DIRECTIONAL COUPLERS [URSI]
Abdullah Eroglu, Purdue University, United States

510.8: FOUR-PORT REFLECTOMETER DESIGN AND IMPLEMENTATION [URSI]
Abdullah Eroglu, Thomas Wolf, Purdue University, United States

510.10: CRACK DETECTION USING MICROWAVE SUBSTRATE INTEGRATED WAVEGUIDE (SIW) .......... [URSI]
SENSOR

Taehwa Yun, Sungjoon Lim, Chung-Ang University, Republic of Korea



511: PRINTED CIRCUITS AND FRONT-ENDS

511.1: A SIMPLE TRANSMISSION LINE CIRCUIT MODEL FOR DUAL-MODE SIW HYBRID 1686
COUPLER

Wael Abdel-Wahab, University of Ontario Institute of Technology (UOIT)/University of Waterloo (UW), Canada; Ying Wang,
University of Ontario Institute of Technology (UOIT), Canada; Safieddin Safavi-Naeini, University of Waterloo, Canada

511.2: KA-BAND LOADED-LINE PHASE SHIFTER DESIGN ON FLEXIBLE SUBSTRATE 1688
Weijie Zhu, University of Central Florida, United States; Ya Shen, TriQuint Semiconductor Florida Design Center, United States;
Xun Gong, University of Central Florida, United States

511.3: THE IMPACT OF DIFFERENT POWER DIVIDERS USED IN A NON-UNIFORM PLANAR .....cccorreeersaeeeces 1690
ANTENNA ARRAY
Tiago Varum, Jodo Matos, Pedro Pinho, Ricardo Abreu, Instituto de Telecomunicagées, Portugal

511.4: DESIGN AND IMPLEMENTATION OF MICROWAVE TRANSISTOR AMPLIFIERS USING ....cccceceeeeensenes 1692
TWO-SECTION CCITLS

Surachai Limsaengruchi, Rardchawadee Silapunt, King Mongkut’s University of Technology Thonburi, Thailand; Danai
Torrungrueng, Asian University, Thailand

511.5: PLANAR INTERDIGITAL-COUPLED UWB BANDPASS FILTER WITH A NOTCHED BAND ......cccccceeeurenee 1694
Kaida Xu, Yonghong Zhang, University of Electronic Science and Technology of China, China; William T. Joines, Qing Huo Liu,
Duke University, United States

511.6: A VERTICAL WAVEGUIDE-TO-SUSPENDED STRIPLINE TRANSITION 1696
M. Amin Nikravan, Do-Hoon Kwon, University of Massachusetts Amherst, United States

511.7: A NOVEL THROUGH VIA FOR PRINTED CIRCUIT BOARDS AT MILLIMETER-WAVE ....eencrneenees 1698
FREQUENCIES

Hongyu Zhou, Farshid Aryanfar, Samsung Research America, United States

511.8: MULTILAYER LIQUID CRYSTAL POLYMER BASED RF FRONT-END MODULE FOR ........cceiccnneee 1700
MILLIMETER WAVE IMAGING

Yifei Zhang, Shouyuan Shi, University of Delaware, United States; Rick Martin, Phase Sensitive Innovations Inc., United States;
Peng Yao, Kevin Shreve, Dennis Prather, University of Delaware, United States

511.9: DESIGN OF THIRD ORDER BAND PASS FILTER USING COUPLED META-MATERIAL ..........cccceeeeeueenee 1702
RESONATORS

Ahmed Ibrahim, El Mimi Uibversity, Egypt; Adel Abdel-Rahman, South Valley Uibversity, Egypt; Mahmoud Abdalla, MTC
University, Egypt

512: PRINTED AND PLANAR ANTENNAS

512.1: TRI-BAND CACTUS SHAPED PRINTED MONOPOLE 1704
Chio Saephan, Haider Khaleel, Ben Valdovinos, Sonoma State University, United States; Ayman Isaac, Ayad Bihnam, University
of Arkansas at Little Rock, United States

512.2: DESIGN OF LOW REFLECTION COEFFICIENT PRINTED ANTENNAS 1706
Rod Waterhouse, Dalma Novak, Pharad, LLC, United States

512.3: COMPACT SPIRAL ANTENNA FOR SPACE BASED APPLICATIONS 1708
Kevin Zack, Haider Khaleel, Sonoma State University, United States; Ayman Isaac, Ayad Bihnam, University of Arkansas at Little
Rock, United States

512.4: DEPENDENCE OF RADIATION PATTERN ON DOGBONE-PAIR ARRANGEMENT INSTALLED ............ 1710
ON SURFACE WAVE ANTENNA
Takeshi Fukusako, Yuta Tanogashira, Kumamoto University, Japan



512.5: PRINTING ANTENNA ON PAPER: A COST-EFFECTIVE METHOD 1712
Sima Noghanian, Brent Sayers, Mike Black, Yihsiang Chang, Reza Fazel-Rezai, University of North Dakota, United States

512.6: PROBE-FED HYBRID-PATCH CYLINDRICAL SIW ANTENNA 1714
Prenticé C. Ribeiro Filho, Alexis F. Tinoco-S., Daniel C. Nascimento, José C. da S. Lacava, Technological Institute of
Aeronautics - ITA, Brazil

512.7: FLEXIBLE CPW-IFA ANTENNA ARRAY WITH REDUCED MUTUAL COUPLING 1716
Ayman Abbosh, University of Arkansas at Little Rock, United States; Haider Khaleel, Sonoma State University, United States;
Hussain Al-Rizzo, Said Abushamleh, Ayad Bihnam, University of Arkansas at Little Rock, United States

512.8: ANALYSIS OF PRINTED ARCHIMEDEAN AND SINGLE ENDED BIFILAR SPIRALS FOR ......cccceceeeensnes 1718
WIRELESS APPLICATIONS
Wai Siang Yeoh, Institute of High Performance Computing, A*STAR, Singapore

512.9: FLEXIBLE CPW-IFA ANTENNA FOR WEARABLE ELECTRONIC DEVICES 1720
Ayman Abbosh, Hussain Al-Rizzo, University of Arkansas at Little Rock, United States; Haider Khaleel, Sonoma State University,
United States; Said Abushamleh, Ayad Bihnam, University of Arkansas at Little Rock, United States

512.10: DUAL CIRCULARLY POLARIZED BROADBAND CPW-FED SQUARE SLOT ANTENNA WITH ............ 1722
TWO L-SHAPE STRIPS
Jiaran Qi, Chongzhi Han, Shu Lin, Jinghui Qiu, Harbin Institute of Technology, China

513: ANTENNA ARRAYS

513.1: MICROSTRIP ANTENNA SUBARRAY DESIGN THROUGH SIMULATION-DRIVEN 1724
SURROGATE OPTIMIZATION

Slawomir Koziel, Stanislav Ogurtsov, Reykjavik University, Iceland; Wlodzimierz Zieniutycz, Gdansk University of Technology,
Poland

513.2: A BANDWIDTH-ENHANCED MILLIMETER-WAVE MICROSTRIP COMB-LINE ARRAY ....cecrreeecvaeeeces 1726
ANTENNA WITH PARASITIC ELEMENTS ON LIQUID CRYSTAL POLYMER SUBSTRATE
Ryohei Hosono, Yusuke Uemichi, Xu Han, Ning Guan, Yusuke Nakatani, Fujikura Ltd., Japan

513.3: ADAPTIVE BEAMFORMING FOR RANDOM PLANAR ARRAYS 1728
Maialen Ciaurriz, Youssef Tawk, Christos Christodoulou, Configurable Space Microsystems Innovations & Applications Center,
United States; Joseph Costantine, California State University, Fullerton, United States

513.4: DESIGN AND MEASUREMENT OF A LINEARLY POLARIZED RADIAL LINE MSA ARRAY WITH ....... 1730
U-SLOT CIRCULAR MSAS
Yuki Kimura, Sakuyoshi Saito, Yuichi Kimura, Saitama University, Japan

513.5: AEP AND MUTUAL COUPLING FORMULATION FOR ANTENNA ARRAY SYNTHESIS VIA ................. 1732
CONVEX OPTIMIZATION
José Ignacio Echeveste, Miguel Angel Gonzdlez, Juan Zapata, Universidad Politecnica de Madrid, Spain

513.6: HIGH GAIN STACKED ANTENNA ARRAY FOR 60 GHZ COMMUNICATION SYSTEMS ....ccccccecvvueruerunnnae 1734
Waleed Tariq Sethi, Hamsakutty Vettikalladi, Majeed A Alkanhal, King Saud University, Saudi Arabia

513.7: A MULTIOBJECTIVE INVASIVE WEED OPTIMIZATION ALGORITHM FOR 1736
TIME-MODULATED ANTENNA ARRAY DESIGN
Wentao Li, Yongqiang Hei, Xidian University, China

513.8: IMPROVED COUPLED ULTRA-WIDEBAND DUAL-POLARIZED ANTENNA ARRAY WITH .................... 1738
CORRUGATED GROUND
Xudong Bai, Xianling Liang, Junping Geng, Ronghong Jin, Shanghai Jiao Tong University, China

513.9: A BROADBAND CIRCULARLY POLARIZED ANTENNA ARRAY FOR BEAMFORMING ....ccccorveenssnrscnsones 1740
APPLICATIONS IN X-BAND
Chunlan Lu, Juhong Shen, Wenquan Cao, Wei Shao, Fangiu Meng, PLA University of Science and Technology, China



514: EBG AND TERAHERTZ RADIATING ELEMENTS

514.1: PRINTED DIPOLE ANTENNAS ON SUBSTRATES REINFORCED WITH UNIDIRECTIONAL ......ccceeeeueenee 1742
CONDUCTING FIBER
David V. Thiel, Manimaran Kanesan, Griffith University, Australia

514.2: MANIPULATING ANTENNA RADIATION PATTERNS WITH ANGLE HOLOGRAPHY 1744
Michael Chen, George V. Eleftheriades, University of Toronto, Canada

514.3: NUMERICAL ANALYSIS OF TERAHERTZ GENERATION CHARACTERISTICS OF 1746
PHOTOCONDUCTIVE ANTENNA
Jitao Zhang, Mingguang Tuo, Min Liang, Xiong Wang, Hao Xin, University of Arizona, United States

514.4: ACHIEVING HIGH DIRECTIVITY-BANDWIDTH THROUGH FLAT GRIN SUPERSTRATES 1IN .....cccceeue 1748
FABRY-PEROT CAVITY ANTENNAS
Raheel M. Hashmi, Karu P. Esselle, Macquarie University, Australia; Stuart G. Hay, CSIRO, Australia

515: WIRELESS COMMUNICATION DEVICES AND PROPAGATION

515.1: PROPAGATION STUDY AND LINK ANALYSIS FOR WSN IN TRAIN CARS [URSI]
Sergio Arianos, ISMB, Italy; Gianluca Dassano, Francesca Vipiana, Mario Orefice, Politecnico di Torino, Italy; Franco
Lambertino, Mario Rossi, SKF Industrie, Italy

515.2: PASSIVE UHF-RFID TAGS FOR BLU-RAY DISCS. [URSI]
Simone Zuffanelli, Pau Aguila, Ferran Paredes, Gerard Zamora, Ferran Martin, Jordi Bonache, Universitat Autonoma de
Barcelona, Spain

515.3: DISPLAY SCREEN INCORPORATED AS ELECTROMAGNETIC RADIATIVE ANTENNA ....eeeeeerrennee [URSI]
ELEMENT
Yu-Jiun Ren, Kevin Wolentarski, Nokia, United States

515.4: DESIGN OF UHF-RFID TAGS BASED ON THE T-MATCH NETWORK [URSI]
Gerard Zamora, Pau Aguila, Simone Zuffanelli, Ferran Paredes, Ferran Martin, Jordi Bonache, Universitat Autonoma de
Barcelona, Spain

515.5: A DIRECTIONAL SMALL RADIO REPEATER FOR ENHANCED AD-HOC WIRELESS .......ccocceveeeecennenns [URSI]
COMMUNICATION
Mani Kashanianfard, Kamal Sarabandi, University of Michigan, United States

516: TIME-DOMAIN METHODS

516.1: SOME TRADE-OFFS IN THE APPLICATION OF UNCONDITIONALLY-STABLE SCHEMES TO ......... [URSI]
THE FINITE-ELEMENT TIME-DOMAIN METHOD
Haksu Moon, Fernando L. Teixeira, The Ohio State University, United States

516.2: HUYGENS ABSORBING BOUNDARY CONDITION [URSI]
Fumie Costen, Hanan Almeer, Jean-Pierre Bérenger, The University of Manchester, United Kingdom; Ryutaro Himeno, Hideo
Yokota, RIKEN, Japan

516.3: A DISCONTINUOUS GALERKIN METHOD FOR SOLVING TRANSIENT MAXWELL ......ccccceceeueesnecnecnns [URSI]
EQUATIONS WITH NONLINEAR MATERIAL PROPERTIES
Kostyantyn Sirenko, Ozum Asirim, Hakan Bagci, King Abdullah University of Science and Technology (KAUST), Saudi Arabia

516.4: DISCONTINUOUS GALERKIN TIME-DOMAIN METHOD FOR SIMULATING THE [URSI]
SCATTERING FROM PERIODIC METALLIC NANOSTRUCTURES

Yunjia Zeng, University of Illinois at Urbana-Champaign, United States; Zhi Ning Chen, Institute for Infocomm Research,
Singapore; Jian-Ming Jin, University of Illlinois at Urbana-Champaign, United States




516.5: INTRODUCING A NEW METHOD FOR FDTD MODELING OF ELECTROMAGNETIC WAVE ............ [URSI]
PROPAGATION IN MAGNETIZED PLASMA
Alireza Samimi, Jamesina Simpson, University of Utah, United States

516.7: A STABLE, PWTD-ACCELERATED TIME DOMAIN INTEGRAL EQUATION SOLVER.........cicnen [URSI]
Andrew Pray, Naveen Nair, Balasubramaniam Shanker, Michigan State University, United States

516.8: A PERIODIC DISCONTINUOUS GALERKIN TIME DOMAIN FRAMEWORK WITH A FLOQUET ...... [URSI]
MODE ABSORBING BOUNDARY CONDITION
Nicholas Miller, John D. Albrecht, Balasubramaniam Shanker, Michigan State University, United States

516.9: SPACE-TIME DISCONTINUOUS GALERKIN METHODS FOR TIME DOMAIN MAXWELL’S .....cccoveues [URSI]
EQUATIONS
Marco D. Santia, John D. Albrecht, Shanker Balasubramaniam, Michigan State University, United States

516.10: AN FFT-ACCELERATED ENVELOPE-TRACKING METHOD FOR TRANSIENT ANALYSIS OF ........ [URSI]
SCATTERING FROM DISPERSIVE BIOLOGICAL TISSUES
Guneet Kaur, Ali Ender Yilmaz, The University of Texas at Austin, United States

517: REMOTE SENSING OF THE EARTH

517.1: EVALUATING COMPACT POLARIZATION PERFORMANCE IN DESDYNI MISSION......cccccceveeuccurcncnnes [URSI]
Shadi Oveisgharan, Scott Hensley, Bruce Chapman, Jet Propulsion Laboratory, United States

517.2: TIME SERIES ANALYSIS OF RETRIEVED SOIL MOISTURE AND VEGETATION WATER .................. [URSI]
CONTENT USING QUIKSCAT DATA

Shadi Oveisgharan, Ziad Haddad, Ernesto Rodrigues, Joe Turk, Jet Propulsion Laboratory, United States; Li Li, Naval Research
Laboratory, United States

517.3: ISAR IMAGING OF A SMALL WIND TURBINE [URSI]
Chenchen Li, Shang-Te Yang, Hao Ling, The University of Texas at Austin, United States

517.4: ESTIMATION OF PLASMASPHERIC ELECTRON CONTENT AT LOW LATITUDES USING ....ccccceveeee [URSI]
GNSS SIGNALS

Krishna Reddy Desi Reddy, Satya Srinivas Vemuri, Dattatreya Sarma Achanta, Chaitanya Bharathi Institute of Technology, India

517.5: EXPERIMENTAL CHARACTERIZATION OF SCATTERING AND PROPAGATION PROPERTIES ..... [URSI]
OF MULTILAYER RADOME UNDER RAIN CONDITIONS

Jorge L. Salazar-Cerreno, National Center for Atmospheric Research (NCAR), United States; V. Chandrasekar, Alessio Mancini,
Colorado State University, United States

517.6: LOCALIZATION OF ANTI-PERSONNEL LANDMINES USING MULTI-BISTATIC [URSI]
GROUND-COUPLED GROUND PENETRATING RADAR

Margery Hines, Alexander Piers, Kaidi Du, Borja Gonzalez-Valdes, José Angel Martinez-Lorenzo, Carey M. Rappaport,
Northeastern University, United States

517.7: MULTIPHYSICS COUPLING OF DYNAMIC FLUID FLOW AND ELECTROMAGNETIC .........ccceeeueuee. [URSI]
FIELDS FOR SUBSURFACE SENSING
Yunyun Hu, Wenji Zhang, Qing Huo Liu, Duke University, United States

517.8: ON THE DETECTABILITY AND APPRAISAL OF HYDRAULIC FRACTURES IN LAYERED MEDIA .[URSI]
USING BOREHOLE RESISTIVITY MEASUREMENTS
Kai Yang, Carlos Torres-Verdin, Ali Ender Yilmaz, The University of Texas at Austin, United States

518.1: THZ AND MMW ON-WAFER DEVICE AND INTEGRATED CIRCUIT CHARACTERIZATION ............. [URSI]
WITH NON-CONTACT PROBES
Cosan Caglayan, Georgios C. Trichopoulos, Kubilay Sertel, The Ohio State University ElectroScience Laboratory, United States

518.2: ALL-DIELECTRIC STEERABLE LEAKY-WAVE THZ ANTENNA [URSI]
Mohammad Memarian, George V. Eleftheriades, University of Toronto, Canada




518.3: SUB-WAVELENGTH TERAHERTZ IMAGING SYSTEM USING A VECTOR NETWORK ...........ccceueuee. [URSI]
ANALYZER
Georgios C. Trichopoulos, Kubilay Sertel, The Ohio State University, United States

518.4: ACCURACY STUDY OF LOW- AND HIGH-ORDER NUMERICAL TECHNIQUES FOR ........ceccrceeenne [URSI]
ANALYSIS OF SCATTERING ON PLASMONIC NANOSPHERE AT THZ FREQUENCIES
Mohammad Shafieipour, Chen Niu, Vladimir Okhmatovski, University of Manitoba, Canada

518.5: LEAKY-WAVE SLIT ANTENNA INCORPORATED WITH A FREQUENCY SELECTIVE SURFACE ....[URSI]
FOR TERAHERTZ APPLICATION
Truong Khang Nguyen, Fabian Rotermund, Ikmo Park, Ajou University, Republic of Korea

519: TIME-DOMAIN ARRAYS FOR INNOVATIVE COMMUNICATION AND SENSING
SYSTEMS

519.2: POWER AMPLIFIER MODELS FOR MULTI-BEAM WIDEBAND ACTIVE TRANSMIT ARRAYS............. 1750
Randy L. Haupt, Colorado School of Mines, United States; Manoja Weiss, Ball Aerospace & Technologies Corp., United States

519.3: RADAR APPLICATIONS AND INSTANTANEOUS CONTROL IN TIME-DOMAIN ARRAYS. ...ueeeeeecrrrneeeeee 1752
Jérome Euziere, Régis Guinvarc’h, Supélec, France; Bernard Uguen, Université de Rennes 1, France; Raphaél Gillard, INSA
Rennes, France

519.4: TIME-SWITCHED ARRAYS AND REFLECT-ARRAYS [URSI]
Alan Tennant, Y Tong, Y Wang, University of Sheffield, United Kingdom

519.5: EXAMINATION OF TARGET RCS CHARACTERISTICS IN FDA RADARS 1754
Cagri Cetintepe, Simsek Demir, Middle East Technical University, Turkey

519.6: STATE-OF-THE-ART HARMONIC-BALANCE TECHNIQUES FOR THE ACCURATE DESIGN OF .......... 1756
TIME-MODULATED ARRAYS DRIVEN BY TIME-VARYING PHASORS
Diego Masotti, Vittorio Rizzoli, Paolo Francia, Franco Mastri, Alessandra Costanzo, University of Bologna, Italy

519.7: TIME-MODULATED ARRAYS AS A PHYSICAL BACKBONE FOR NEW GENERATION .....cccceeeeeussnnsensones 1758
WIRELESS SERVICES
Paolo Rocca, Lorenzo Poli, Andrea Massa, ELEDIA Research Center@ DISI, University of Trento, Italy

519.8: TIME-MODULATED ARRAYS FOR DIGITAL COMMUNICATIONS 1760
Roberto Maneiro-Catoira, Julio Bregains, Jose A. Garcia-Naya, Luis Castedo, University of A Corufia, Spain

519.9: TIME MODULATED BEAMFORMER FOR SIDELOBE BLANKING 1762
William Barott, Embry-Riddle Aeronautical University, United States; Braham Himed, Air Force Research Laboratory, United
States

519.10: DIRECTION OF ARRIVAL ESTIMATION BASED ON TIME-MODULATED ANTENNA ARRAY. .....c.cc... 1764
Chuan Liu, Shiwen Yang, Quanjiang Zhu, University of Electronic Science and Technology of China, China

520: ELECTROMAGNETIC BAND GAP STRUCTURES

520.1: 60 GHZ PATCH ANTENNA IN LTCC WITH AN INTEGRATED EBG STRUCTURE FOR ......ceicicnnenee 1766
ANTENNA PATTERN IMPROVEMENTS

William McKinzie 11, Wemtec Inc, United States; Deepukumar Nair, Bradley Thrasher, Michael A Smith, Elizabeth Hughes,
James Parisi, DuPont, United States

520.2: DOUBLE CONE ULTRA WIDE BAND UNIT CELL IN RIDGE GAP WAVEGUIDES 1768
Shoukry 1. Shams, Ahmed A. Kishk, Concordia University, Canada

520.3: ANTENNA BEAM SHAPING USING CONFORMAL HYBRID AMC/EBG REFLECTORS 1770
Mohamed Lamine Abdelghani, Tayeb A. Denidni, INRS-EMT University of Quebec, Canada; Mahmoud Niroo-Jazi, Concordia
University, Canada



520.4: REFLECTION PHASE CHARACTERIZATION OF A CIRCULARLY SYMMETRIC HIGH .......ccccceveeuesensnes 1772
IMPEDANCE SURFACE
Mikal Askarian Amiri, Constantine A. Balanis, Ahmet C. Durgun, Arizona State University, United States

520.5: DESIGN OF A COMPACT LOW PROFILE HIGH-GAIN UHF ANTENNA USING 1774
HIGH-IMPEDANCE SURFACES

Nora Mohamed Mohamed-hicho, Eva Antonino-Daviu, Marta Cabedo-Fabrés, Miguel Ferrando-Bataller, Universidad
Politécnica de Valencia, Spain

520.6: ENHANCING THE DIRECTIVITY OF A SHORT-LENGTH HORN BY AN EBG CAVITY .....vvrveecrennenne 1776
Silvio Ceccuzzi, Cristina Ponti, Giuseppe Schettini, Roma Tre University, Italy

520.7: EXTENDED ASYMPTOTIC CORRUGATION BOUNDARY CONDITIONS 1778
Ahmed Kord, Islam Eshrah, Cairo University, Egypt

520.8: A NOVEL BILATERAL UC-EBG STRUCTURE 1780
Ahmed Abdelreheem, Mahmoud Abdalla, MTC University, Egypt

520.9: DESIGN AND SIMULATION OF A LOW PROFILE ANTENNA ON A VERTICAL STEPPED EBG.............. 1782
Mohammad Hossein Zadeh, Amir Torki, Payman Rasekh, Reza Safian, Isfahan University of Technology, Iran

521: ADAPTIVE, ACTIVE, AND SMART ANTENNAS

521.1: AN AUTONOMOUS SELF-ADAPTING CONFORMAL ARRAY FOR CYLINDRICAL SURFACES ............. 1784
WITH A CHANGING RADIUS

Benjamin Braaten, Sayan Roy, Irfan Ullah, Sanjay Nariyal, North Dakota State University, United States; Dimitris E.
Anagnostou, South Dakota School of Mines and Technology, United States

521.2: USING BEZIER CURVES TO DESIGN SELF-ADAPTING CONFORMAL PHASED-ARRAY ....ccoceeeeueunneee 1786
ANTENNAS

Sayan Roy, Bilal [jaz, Benjamin Braaten, North Dakota State University, United States

521.3: NULLS OF A CONFORMAL BEAMFORMING ARRAY ON AN ARBITRARY WEDGE-SHAPED ............... 1788
SURFACE

Irfan Ullah, Benjamin Braaten, North Dakota State University, United States

521.4: ON THE EFFECTS OF A CHANGING CYLINDRICAL SURFACE ON THE NULLS OF A .....eeeeervrneeeees 1790
CONFORMAL BEAMFORMING ARRAY
Irfan Ullah, Benjamin Braaten, North Dakota State University, United States

521.5: VORTEX BEAM GENERATION USING CIRCULAR LEAKY-WAVE ANTENNA 1792
Amar Al-Bassam, University of Duisburg-Essen, Germany; Mohamed A. Salem, Christophe Caloz, Ecole Polytechnique de
Montreal, Canada

521.6: FIXED-FREQUENCY LEAKY-WAVE ANTENNA FOR SIMULTANEOUS FORWARD AND .....cccceeeeunsensenes 1794
BACKWARD SCANNING

Debabrata K. Karmokar, Karu P. Esselle, Macquarie University, Australia

521.7: MULTIPLE-FREQUENCY ADAPTIVE ANTENNA PROCESSING OVER IMPERFECT GROUND ............. 1796
PLANES

Walid Dyab, Dojana Salama, Tapan K. Sarkar, Syracuse University, United States; Magdalena Salazar-Palma, Universidad
Carlos 11l de Madrid, Spain

521.8: 1D SWITCHED BEAM FABRY-PEROT LEAKY WAVE ANTENNA 1798
Aymen El Cafsi, Lotfi Osman, Ali Gharsallah, Tunis El Manar University, Tunisia; Mourad Nedil, University of Quebec (UQAT),
Canada; Tayeb A. Denidni, INRS-EMT University of Quebec, Canada

521.9: NOVEL UWB CB-CPW BUTLER MATRIX FOR WIRELESS APPLICATIONS 1800
Mourad Nedil, University of Quebec (UQAT), Canada; Mohamed Aymen El Cafsi, Tunis El Manar University, Tunisia; Tayeb A.
Denidni, INRS-EMT University of Quebec, Canada; Ali Gharsallah, Tunis El Manar University, Tunisia




522: ANTENNA THEORY AND MEASUREMENTS

522.1: EVALUATING THE PERFORMANCE OF THE FT. HUACHUCA COMPACT RANGE [URSI]
Michael Francis, Ronald Wittmann, National Institute of Standards and Technology (NIST), United States

522.2: A DIPOLE IN THE PRESENCE OF THE EARTH’S SURFACE: ANALYTIC SOLUTIONS AND .............. [URSI]
REALIZATION WITH HFSS

James Conroy, ENSCO, Inc., United States; Dane Thompson, ANSYS, Inc., United States

522.3: NON-FOSTER TECHNIQUES FOR DESIGNING BROADBAND ELECTRICALLY-SMALL ......cccceceeeeeeeee [URSI]
ANTENNAS AND BIOMIMETIC ANTENNA ARRAYS
Amir Reza Masoumi, Nader Behdad, University of Wisconsin-Madison, United States

522.4: THE DISTRIBUTION OF SUPPORT FOR THE RADIATION OF SPHERICAL MODES ON THE ............ [URSI]
SURFACE OF SMALL ANTENNAS
Ted Simpson, University of South Carolina, United States

522.5: HIGHLY MINIATURIZED LOW-VHF FOLDED DIPOLE ANTENNA FOR COMPACT, MOBILE .......... [URSI]
COMMUNICATION APPLICATIONS
Jihun Choi, Kamal Sarabandi, University of Michigan, United States

522.6: DUAL-POLARIZED RADIATING ELEMENT FOR ATMOSPHERIC 2-D ELECTRONICALLY ...cccceeeeenee [URSI]
SCANNED ACTIVE PHASED-ARRAY RADARS
Jorge L. Salazar-Cerreno, Eric Loew, National Center for Atmospheric Research (NCAR), United States

522.7: SPARSE CRUCIFORM REFLECTOR WITH PHASED ARRAY FEED [URSI]
Joshua Wilson, Eric Moore, Stephen Hartzell, Ronald Marhefka, Andrew Terzuoli, IEEE, United States

522.8: BANDWIDTH ENHANCEMENT OF A SMALL COMPOSITE ANTENNA WITH PARASITIC ................. [URSI]
ELEMENTS

Hatim Bukhari, Kamal Sarabandi, University of Michigan, United States

522.9: MEASUREMENT OF RESONANT ANTENNAS STRUCTURES FORMED WITH CANONICAL .............. [URSI]
SPHERICAL CONTOURS RESIDING OVER CONDUCTING SPHERES AND HEMISPHERES
Steven Weiss, Gregory Mitchell, Army Research Laboratory, United States

523: SCATTERING AND DIFFRACTION

523.1: RAY TRACING SIMULATION TOOL FOR PORTAL-BASED MILLIMETER-WAVE SECURITY .......... [URSI]
SYSTEMS USING THE NVIDIA® OPTIX™ RAY TRACING ENGINE

Kathryn Williams, Luis E. Tirado, Zhongliang Chen, Borja Gonzalez-Valdes, José Angel Martinez-Lorenzo, Carey M. Rappaport,
Northeastern University, United States

523.2: A RAY TRACING ALGORITHM FOR MULTIPLE REFLECTIONS BY FLAT PLATES, AND ................. [URSI]
MULTIPLE DIFFRACTIONS BY STRAIGHT WEDGES AND VERTEXES
Federico Puggelli, Giorgio Carluccio, Matteo Albani, University of Siena, Italy

523.3: EFFICIENT ITERATIVE PHYSICAL OPTICS ALGORITHM FOR ELECTRICALLY LARGE ................ [URSI]
SCATTERERS

Giorgio Carluccio, Matteo Albani, University of Siena, Italy, Luca Pandolfo, Paolo De Vita, Mauro Bandinelli, IDS Ingegneria
Dei Sistemi S.p.A., Italy

523.4: CORRECTION TERM OF MER FOR PO SURFACE-TO-LINE INTEGRAL REDUCTION FOR .............. [URSI]
CURVED SURFACES
Pengfei Lu, Makoto Ando, Tokyo Institute of Technology, Japan

523.6: RADAR SIGNATURES OF A VERTICAL-AXIS WIND TURBINE [URSI]
Chenchen Li, The University of Texas at Austin, United States; Rajan Bhalla, Leidos Inc., United States; Hao Ling, The
University of Texas at Austin, United States



523.7: RADIATION OF A LINE SOURCE BY A HALF-PLANE LOCATED AT THE INTERFACE BETWEEN .[URSI]
ISOREFRACTIVE MEDIA
Piergiorgio L. E. Uslenghi, University of lllinois at Chicago, United States

523.8: SOME NEW METHODS IN ASYMPTOTIC EVALUATION OF INTEGRALS: APPLICATION TO .......... [URSI]
AIRY FUNCTIONS

Deb Chatterjee, University of Missouri at Kansas City, United States

523.9: APPLICATION OF MIXED ORDER BCGS-FFT ON CONTRAST ENHANCED OIL RESERVOIR .......... [URSI]
IMAGING

Zhiru Yu, Wenji Zhang, Duke University, United States, Jianyang Zhou, Xiamen University, China; Qing Huo Liu, Duke
University, United States

523.10: BALANCED INVERSION OF RADAR CROSS SECTION DATA FOR SNOW-COVERED SEA ICE ....... [URSI]
DIELECTRIC PROFILE RECONSTRUCTION
Nariman Firoozy, Puyan Mojabi, David Barber, University of Manitoba, Canada

524: ARRAYS OF SMALL ANTENNAS

524.1: TUNING AND MATCHING A MINIATURE ANTENNA ARRAY 1802
Glauco Fontgalland, John L. Volakis, The Ohio State University, United States

524.2: MINIATURIZED ANTENNA ARRAY WITH CO2Z HEXAFERRITE SUBSTRATE FOR MASSIVE ............ 1803
MIMO

Qianyun Zhang, Zhijiao Chen, Yue Gao, Clive Parini, Queen Mary, University of London, United Kingdom; Zhinong Ying, Sony
Mobile Communications, Sweden

524.3: COMPACT EZ ANTENNA ARRAYS FOR FIELD MANAGEMENT IN HPM APPLICATIONS......ccccccecueeeeee 1805
Eric Ramon, J. Scott Tyo, Richard W. Ziolkowski, University of Arizona, United States; Michael Skipper, Michael Abdalla, ASR
Corporation, United States; Joshua Martin, USASMDC Technical Center, United States; Larry Altgilbers, US Army Space &
Missile Defense Command Technical Center, United States

524.4: A CIRCULARLY POLARIZED ARRAY WITH DIRECTIVE, ELECTRICALLY SMALL PARASITIC ........ 1807
ANTENNA ELEMENTS
Cameron Cato, Sungkyun Lim, Georgia Southern University, United States

525: ULTRA WIDEBAND ANTENNAS

525.1: COMPACT UNI-PLANAR ANTENNA WITH POLARIZATION DIVERSITY FOR UWB APPLICATON .... 1809
IN PORTABLE DEVICES
Bybi P Chacko, Gijo Augustin, Tayeb A. Denidni, National Institute of Scientific Research, Canada

525.2: WIDEBAND VERTICALLY POLARIZED OMNIDIRECTIONAL ANTENNAS FOR DIRECTION ............... 1811
FINDING (DF) SYSTEM

Satish Sharma, San Deigo State University, United States; Jennifer Rayno, Sean Fernandez, San Diego State University, United
States; Robert Bortolin, Andrey Berezin, Jay Kudva, NextGen Aeronautics Inc., United States

525.3: A CONCEPT AND DESIGN OPTIMIZATION OF COMPACT PLANAR UWB MONOPOLE .........ccccceuerurueee 1813
ANTENNA
Adrian Bekasiewicz, Slawomir Koziel, Gdansk University of Technology, Poland

525.4: AXIAL RATIO ENHANCED ULTRA WIDEBAND SLOT SPIRAL ON HYBRID EBGS 1815
Zheyu Wang, Konstantinos Karathanasis, John L. Volakis, The Ohio State University, United States

525.5: WIDE SLOT ANTENNAS FOR UWB ON-BODY COMMUNICATIONS 1817
Wen-Tron Shay, Keng-Hsien Chen, Jenn-Hwan Tarng, National Chiao-Tung University, Taiwan

525.7: UWB ANTENNA DESIGN WITH QUADRUPLE-BAND REJECTION CHARACTERISTICS.......ccccceeueenrsensenes 1821
Mohammad Al-Jarabeh, Hazem Al-Swaeer, Issa Al-Nasrawi, Mohamed Abdelazeez, The University of Jordan, Jordan



525.8: ULTRA WIDEBAND PRINTED MONOPOLE ANTENNA WITH CURVE SHAPED EXTENDED ........ccccceet 1823
ASYMMETRIC CPW GROUND PLANE FOR STABLE UNIDIRECTIONAL RADIATION PATTERN
Shrikanth Reddy, Shilpa Kharche, Jayanta Mukherjee Mukherjee, Indian Institute of Technology (IIT) Bombay, India

525.9: ENHANCEMENT OF SLOT ANTENNA PARAMETERS FOR WIDEBAND APPLICATIONS......cccceceeceeusenee 1825
Ghyda’A Al-Maani, Mohamed Abdelazeez, The University of Jordan, Jordan

525.10: COMPACT AND UWB MICROSTRIP-FED MONOPOLES ANTENNA 1827
Yuan Chun Lee, Chun Long Wang, National Taiwan University of Science and Technology, Taiwan

526: PRINTED ANTENNA APPLICATIONS

526.1: A DUAL POLARIZED STACKED PATCH ANTENNA FOR 94 GHZ RFIC PACKAGE APPLICATIONS..... 1829
Duixian Liu, Md. Rashidul Islam, Chris Baks, Xiaoxiong Gu, IBM T.J. Watson Research Center, United States

526.2: DUAL-BAND CIRCULARLY-POLARIZED MICROSTRIP ANTENNA FOR KU/KA BAND ......coceeeeuerunnene 1831
STATELLITE COMMUNICATION ARRAYS
Kevin Ming-Jiang Ho, Gabriel M. Rebeiz, University of California, San Diego, United States

526.3: A MONO-PULSE DOA ESTIMATION ANTENNA INTEGRATED WITH RF AMPLIFIERS AND ....cccceeuenes 1833
DETECTION CIRCUITS
Ryo Tanaka, Eisuke Nishiyama, Ichihiko Toyoda, Saga University, Japan

526.4: MICROWAVE SECURITY SYSTEM IN MUSEUMS (DESIGN AND IMPLEMENTATION).....ccccccceeeeesernneeeees 1835
Dalia Elsheakh, Hala Elsadek, Electronics Research Institute, Egypt

526.5: PATCH ANTENNAS WITH SUPERSTRATES FOR LANDMINE DETECTION 1837
Hussein Attia, Zagazig University, Egypt; Muhammed S. Boybay, Antalya International University, Turkey

526.6: MOBILE BASE STATION DUAL BAND MICROSTRIP ANTENNA 1839
Mohamed El-Gendy, Haythm Abdullah, Esmat Abdallah, Electronics Research Institute, Egypt

526.7: WIDEBAND SLOT ANTENNA FOR LTE INDOOR DISTRIBUTION APPLICATIONS 1841
Xiao Fang Tang, Xiaowei Zhu, Zhen Qi Kuai, Southeast University, China

526.8: A WIDE-BAND DUAL POLARIZATION MICROSTRIP ANTENNA FOR TD-LTE APPLICATIONS............ 1843
Le Kuai, Nanjing Electronic Devices Institute, China; Xiaoxing Yin, Xiaowei Zhu, Southeast University, China; Chanyuan Chen,
Nanjing Electronic Devices Institute, China

526.9: A NOVEL PRINTED DIPOLE UHF RFID READER ANTENNA 1845
Hai-Yan Huang, Bing-Zhong Wang, Rui Zang, Mu-Sheng Liang, Zhe Wang, Ming-Tao Tan, University of Electronic Science and
Technology of China, China

526.10: LOW-PROFILE CIRCULARLY POLARIZED FABRY-PEROT RESONATOR ANTENNA FED BY ........... 1847
LINEARLY POLARIZED PATCH

Zhen-Guo Liu, Southeast University, China; Yong-Xin Guo, National University of Singapore, Singapore; Zhen-Xin Cao,
Southeast University, China

527: MICROSTRIP ANTENNAS

527.1: SIMPLIFIED MICROSTRIP PATCH ANTENNA DESIGN FOR REDUCED SURFACE WAVE ......ccccceeeeusnes 1849
APPLICATIONS
Ayed AlAjmi, Mohammad Saed, Texas Tech University, United States

527.2: WAVEGUIDE INTEGRATED MICROSTRIP PATCH ANTENNA AT THZ FREQUENCY 1851
Kumud Jha, Satish Sharma, San Deigo State University, United States

527.3: CENTER-FED PATCH ANTENNA WITH LOW CROSS POLARIZATION LEVELS 1853
Rod Waterhouse, Dalma Novak, Pharad, LLC, United States




527.4: SLL SUPPRESSED MONOPULSE MICROSTRIP ANTENNA DESIGN 1855
Ogun Colak, Turkish Naval Academy, Turkey, Demet Sahinkaya, Informatics and Information Security Research Center
TUBITAK, Turkey

527.5: COMPACT LOW PROFILE WIDEBAND RECTANGULAR PATCH ANTENNA 1857
Ali Al-Azza, Frances Harackiewicz, Southern Illinois University Carbondale, United States

527.7: MILLIMETRE-WAVE STACKED PATCH ANTENNA DESIGN ON A FOLDED LCP SUBSTRATE............. 1861
Nasiha Nikolic, Andrew Weily, CSIRO, Australia

527.8: OMNIDIRECTIONAL HORIZONTALLY-POLARIZED CYLINDRICAL MICROSTRIP ANTENNA ........... 1863
WITH TWO PARASITIC PATCHES

Alexander Svezhentsev, IRE of NASU Kharkov, Ukraine; Ping Jack Soh, Universiti Malaysia Perlis, Malaysia; Sen Yan, Vladimir
Volskiy, Guy A. E. Vandenbosch, KU Leuven, Belgium

527.9: 60 GHZ COMPACT OMNIDIRECTIONAL PRINTED ANTENNA 1865
Ahmed Mansour, Al-Baha private college, KSA, Saudi Arabia; Haythm Abdullah, Electronics Research Institute, Egypt; Sherif

E. Kishk, Mansoura University, Egypt; George Boeck, TU Berlin, Germany, Mohy-Eldin A. Abo-Elsoud Abo-Elsoud, Mansoura
University, Egypt; George Boeck, Berlin University of Technology (TU Berlin), Germany

527.10: A STUDY OF MICROSTRIP ANTENNA MADE OF TRANSPARENT ITO FILMS 1867
Guilin Sun, Badar Muneer, Qi Zhu, USTC, China

528: WIDEBAND, MULTIBAND, AND CIRCULARLY POLARIZED MICROSTRIP ANTENNAS

528.1: DUAL FREQUENCY PATCH ANTENNA USING PARTIALLY SHORTED ANNULAR RING PATCH ........ 1869
ANTENNA
Jun Goto, Satoshi Yamaguchi, Kazunari Kihira, Toru Takahashi, Hiroaki Miyashita, Mitsubishi Electric Corporation, Japan

528.2: ULTRA WIDEBAND DUAL SQUARE TRIDENT PLANAR ANTENNA 1871
Hemachandra Reddy Gorla, Kaylyn Shaw, David Addison, Frances Harackiewicz, Southern Illinois University Carbondale,
United States

528.3: INTEGRATED SINGLE-FED CIRCULARLY-POLARIZED PATCH ANTENNAS WITH HIGH-Q ......cccecev.e 1873
CAVITY FILTERS
Tianjiao Li, Haitao Cheng, Xun Gong, University of Central Florida, United States

528.4: SMALL AND LOW PROFILE STACKED PATCH ANTENNA WITH WIDE BANDWIDTH AND ......cueeeeeee 1875
STABLE RADIATION PATTERN

Hideki Ueda, Kaoru Sudo, Michiharu Yokoyama, Ryuken Mizunuma, Masayuki Nakajima, Murata Manufacturing Co., Ltd.,
Japan

528.5: DUAL-BAND CIRCULARLY POLARIZED ANTENNA FED BY SICL COUPLER 1877
Qi Wu, Haiming Wang, Chen Yu, Xiaowei Zhang, Wei Hong, Southeast University, China

528.6: MULTI-TECHNIQUE BROADBAND MICROSTRIP PATCH ANTENNA DESIGN 1879
Danny Colles, Northrop Grumman Corporation, United States;, Dean Arakaki, Cal Poly State University, United States

528.7: ENHANCED BROADBAND PERFORMANCE OF THICK CP PATCH ANTENNAS: A NOVEL ......cceeeeeee 1881
ANNULAR GAP CAPACITOR DESIGN
Joshua Kovitz, Yahya Rahmat-Samii, University of California, Los Angeles, United States

528.8: A NOVEL WIDE BEAMWIDTH AND CIRCULARLY POLARIZED MICROSTRIP ANTENNA .....cccceveeeeee 1883
LOADING ANNULAR DIELECTRIC SUPERSTRATE WITH METAL RING
Tianshuang Tan, Yulong Xia, Qi Zhu, USTC, China

528.9: A NOVEL CIRCULAR POLARIZATION ANTENNA RADOME 1885
Zijian Xing, Ling Wang, Jianying Li, Kun Wei, Jiadong Xu, Northwestern Polytechnical University, China




529: NUMERICAL METHODS FOR TRANSIENT PHENOMENA

529.1: TIME-DOMAIN FINITE ELEMENT ANALYSIS OF FERROMAGNETIC HYSTERESIS IN .....ccccoeeeuceunsnsenes 1889
THREE DIMENSIONS

Su Yan, University of lllinois at Urbana-Champaign, United States; Chao-Fu Wang, National University of Singapore,
Singapore; Joseph Kotulski, Sandia National Laboratories, United States; Jian-Ming Jin, University of lllinois at Urbana-
Champaign, United States

529.2: ON THE DC LOOP MODES IN THE MOT SOLUTION OF THE TIME DOMAIN EFIE 1891
Yifei Shi, Hakan Bagci, King Abdullah University of Science and Technology (KAUST), Saudi Arabia; Mingyu Lu, West Virginia
University Institute of Technology, United States

529.3: A DISCONTINUOUS GALERKIN TIME DOMAIN-BOUNDARY INTEGRAL METHOD FOR....................... 1893
ANALYZING TRANSIENT ELECTROMAGNETIC SCATTERING

Ping Li, The University of Hong Kong, Hong Kong SAR of China; Yifei Shi, King Abdullah University of Science and Technology
(KAUST), Saudi Arabia; Li Jun Jiang, The University of Hong Kong, Hong Kong SAR of China; Hakan Bagci, King Abdullah
University of Science and Technology (KAUST), Saudi Arabia

529.4: A NONUNIFORM TIME-STEPPING SCHEME FOR NONLINEAR ELECTROMAGNETIC ........ccccceeueueuee. 1895
ANALYSIS USING TIME-DOMAIN FINITE ELEMENT METHOD

Su Yan, University of lllinois at Urbana-Champaign, United States; Joseph Kotulski, Sandia National Laboratories, United
States; Chao-Fu Wang, National University of Singapore, Singapore; Jian-Ming Jin, University of Illinois at Urbana-Champaign,
United States

529.5: TIME-DOMAIN GREEN’S FUNCTION OF PLANAR CONDUCTIVE THIN SCREENS FOR ....cceeeevvvceeeeees 1897
SHIELDING EFFECTIVENESS EVALUATIONS
Giampiero Lovat, Rodolfo Araneo, Paolo Burghignoli, Salvatore Celozzi, University of Rome, Italy

529.6: MITIGATING THE DISPERSION OF CONVOLUTION QUADRATURE APPROACHES TO THE .............. 1899
SOLUTION OF THE TIME DOMAIN INTEGRAL EQUATIONS OF ELECTROMAGNETICS
Daniel Weile, University of Delaware, United States

529.9: STUDY OF LATE TIME STABILITY FOR MARCHING ON-IN-TIME SOLUTION OF TDIE .........cccceeeeeusenes 1905
Miaomiao Jia, The University of Hong Kong, Hong Kong SAR of China; Yan-Wen Zhao, University of Electronic Science and
Technology of China, China; Yin Li, Sheng Sun, The University of Hong Kong, Hong Kong SAR of China

530: BIOMEDICAL IMAGING AND DETECTION

530.1: STEPPED FREQUENCY CONTINUOUS WAVE SOFTWARE DEFINED RADAR FOR MEDICAL ............. 1909
IMAGING

Jayaseelan Marimuthu, Konstanty Bialkowski, Amin Abbosh, The University of Queensland, Australia

530.2: COMPRESSIVE SENSING FOR STROKE DETECTION IN MICROWAVE-BASED HEAD .......ccccreeecrneeene 1911
IMAGING

Lei Guo, Amin Abbosh, The University of Queensland, Australia

530.3: BROADBAND BANDPASS FILTER WITH MULTIPLE SPURIOUS SUPPRESSION FOR 1913
MICROWAVE-BASED HEAD IMAGING
Jayaseelan Marimuthu, Amin Abbosh, The University of Queensland, Australia

530.4: NEAR-FIELD HOMOGENEITY OPTIMIZATION FOR SEVERAL MRI DUAL-ROW RF HEAD ................. 1915
ARRAY GEOMETRIES AT 300 MHZ

Mikhail Kozlov, Max Planck Institute for Human Cognitive and Brain Sciences, Germany, Nicolas Boulant, CEA, DSV, I2BM,
NeuroSpin, UNIRS, France; Robert Turner, Max Planck Institute for Human Cognitive and Brain Sciences, Germany

530.5: MICROWAVE-INDUCED THERMOACOUSTIC IMAGING FOR EMBEDDED EXPLOSIVES .........cceeeue. 1917
DETECTION

Tao Qin, Xiong Wang, Huan Meng, Yexian Qin, Bruce Webb, University of Arizona, United States; Guobin Wan, Northwestern
Polytechnical University, China; Russell Witte, Hao Xin, University of Arizona, United States



530.6: PERFORMANCE IMPROVEMENT FOR THERMOACOUSTIC IMAGING USING 1919
COMPRESSIVE SENSING

Tao Qin, Xiong Wang, Huan Meng, Yexian Qin, University of Arizona, United States; Guobin Wan, Northwestern Polytechnical
University, China; Russell Witte, Hao Xin, University of Arizona, United States

530.7: BEAMSPACE TIME REVERSAL MAXIMUM LIKELIHOOD ESTIMATION FOR MICROWAVE .............. 1921
BREAST IMAGING
Md Delwar Hossain, Ananda Mohan, University of Technology Sydney (UTS), Australia

530.8: PASSIVE, ON CHIP AND IN SITU DETECTION OF NEUROPOTENTIALS 1923
Asimina Kiourti, Cedric Lee, Abe Akhiyat, The Ohio State University, United States; Helen Schwerdt, Junseok Chae, Arizona
State University, United States; John L. Volakis, The Ohio State University, United States

530.9: SCATTERER LOCALIZATION BASED ON THE NON-RADIATING EQUIVALENT SOURCE ...........c.cu.... 1924
Shahed Shahir, Jeff Orchard, Safieddin Safavi-Naeini, University of Waterloo, Canada

530.10: BREAST CANCER DETECTION AND IDENTIFICATION USING PRONY’S METHOD 1926
Marwa Bannis, 6th October University, Egypt; Fatma El-Hefnawy, Electronic Research Institute and NARSS, Egypt; Hala Abd El
Kader, Banha University, Egypt; Khaled EIMahgoub, Trimble Navigation/MIT, United States; Atef Elsherbeni, Colorado School
of Mines, United States

IF219: DIELECTRIC RESONATOR ANTENNAS FROM NON CONVENTIONAL MATERIAL

IF219.1: A 60-GHZ LTCC RECTANGULAR DIELECTRIC RESONATOR ANTENNA DESIGN WITH .......cccceeveenes 1928
CHARACTERISTIC MODES THEORY

Tomas Bernabeu-Jimenez, Alejandro Valero-Nogueira, Felipe Vico-Bondia, Eva Antonino-Daviu, Marta Cabedo-Fabrés,
Universitat Politecnica de Valencia, Spain

1F219.2: BROADBAND U-SHAPED WATER ANTENNA FOR DVB-H APPLICATIONS 1930
Lei Xing, Yi Huang, Yaochun Shen, Saqer Al Ja’afreh, Qian Xu, Rula Alrawashdeh, University of Liverpool, United Kingdom

1F219.4: STRIP-FED SHAPED DIELECTRIC RESONATOR ANTENNA FOR IMPROVED RADIATION .............. 1934
CHARACTERISTICS THROUGH MODE FILTERING

Debatosh Guha, University of Calcutta, India; Halappa Gajera, University of Mysore, India; Chandrakanta Kumar, ISRO
Satellite Centre, India

IF219.5: A METHOD TO IMPROVE EFFICIENCY OF ANTENNA ON SILICON SUBSTRATE 1936
Xiao-Nan Zou, Xianling Liang, Junping Geng, Rong-Hong Jin, Shanghai Jiao Tong University, China

IF220: DIELECTRIC RESONATOR FOR MIMO APPLICATIONS AND ARRAYS

1F220.1: A COMPACT CYLINDRICAL DIELECTRIC RESONATOR ANTENNA FOR MIMO 1938
APPLICATIONS

Jonathan Johnstone, Symon Podilchak, Royal Military College of Canada, Canada; Michel Clénet, Defense R&D Canada,
Canada; Yahia M.M. Antar, Royal Military College of Canada, Canada

1F220.2: TWO-PORT MIMO CYLINDRICAL DIELECTRIC RESONATOR ANTENNA FOR LTE .....cccoeeeeceursnsnes 1940
SYSTEMS

Idris Messaoudene, Tayeb A. Denidni, National Institute of the Scientific Research (INRS), University of Quebec, Canada;
Abdelmadjid Benghalia, Laboratoire LHS, Département d’Electronique Université de Constantine 1, Algeria

1F220.3: HIGH GAIN CROSS DRA ANTENNA ARRAY FOR UNDERGROUND COMMUNICATIONS. ...cccccevvueeeeee 1942
Taieb Elkarkraoui, Gilles Delisle, Laval University, Canada, Nadir Hakem, Yacouba Coulibaly, Université du Québec en Abitibi-
Témiscamingue, Canada



1F220.4: A SIMPLE CIRCUIT MODEL INCLUDING MUTUAL COUPLING FOR DIELECTRIC .....ccccceeeeeussnesensones 1944
RESONATOR ANTENNA ARRAY

Mona Abdallah, Ying Wang, University of Ontario Institute of Technology, Canada; Wael Abdel-Wahab, Safieddin Safavi-Naeini,
University of Waterloo, Canada; Jingping Liu, Nanjing University of Science and Technology, China

1F220.5: FOUR ELEMENT QUARTER SPLIT CYLINDRICAL DIELECTRIC RESONATOR ANTENNA .............. 1946
FOR WIRELESS APPLICATION
Pinku Ranjan, Ravi Kumar Gangwar, Indian School of Mines, India

IF221: OPTIMIZATION DRIVEN DESIGN

IF221.1: NEURAL NETWORK TRAINING SCHEMES FOR ANTENNA OPTIMIZATION 1948
Linh Ho Manh, Francesco Grimaccia, Marco Mussetta, Riccardo Enrico Zich, Politecnico di Milano, Italy

1F221.2: PLANAR ARRAY OPTIMIZATION BY MEANS OF SNO AND STUDGA 1950
Alain Boldini, Carlo Andrea Gonano, Francesco Grimaccia, Marco Mussetta, Alessandro Niccolai, Raffaele Sgambati, Riccardo
Enrico Zich, Politecnico di Milano, Italy

1F221.3: EM-DRIVEN MULTI-OBJECTIVE OPTIMIZATION OF ANTENNA STRUCTURES IN .....cccccceercnnrcscanncnes 1952
MULTI-DIMENSIONAL DESIGN SPACES

Slawomir Koziel, Stanislav Ogurtsov, Reykjavik University, Iceland; Adrian Bekasiewicz, Wlodzimierz Zieniutycz, Gdansk
University of Technology, Poland

IF221.4: SHAPE GRADIENT OPTIMIZATION FOR PLANAR ANTENNA ARRAYS 1954
Zhidong Zhao, Christian Pichot, Nice Sophia Antipolis University-CNRS, France; Claude Dedeban, Orange Labs, France
IF221.5: THINNED ARRAY OPTIMIZATION BY MEANS OF M-CGA 1956
Ha Bui Van, Riccardo Enrico Zich, Marco Mussetta, Politecnico di Milano, Italy; Paola Pirinoli, Politecnico di Torino, Italy
1F221.6: EXPEDITE DESIGN OPTIMIZATION OF NARROW-BAND ANTENNAS USING RESPONSE ................. 1958
FEATURES

Slawomir Koziel, Reykjavik University, Iceland

1F221.7: RECONSTRUCTION OF DIELECTRIC OBJECTS UNDER A LIMITED OBSERVATION .......cccceceeueunueee 1960
Chun Xia Yang, Jing Xiang Hong, Zhi Guo Zhou, Mei Song Tong, Tongji University, China; Weng Cho Chew, University of
Lllinois at Urbana-Champaign, United States

1F221.8: A COMPARISON OF CMA-ES WITH OTHER REAL-CODED STRATEGIES USED IN .....cceeeeecrcrnneeees 1962
ELECTROMAGNETICS DESIGN
Micah Gregory, Spencer Martin, Douglas H. Werner, The Pennsylvania State University, United States

1F221.9: OPTIMIZED SYNTHESIS OF WAVE-MANIPULATING DEVICES WITHIN THE 1964
SYSTEM-BY-DESIGN PARADIGM

Luca Manica, Giacomo Oliveri, Ephrem Bekele, Matteo Carlin, Marco Salucci, Cristina Nardin, ELEDIA Research Center@
DISI, University of Trento, Italy; Enrica Martini, Stefano Maci, University of Siena, Italy; Andrea Massa, ELEDIA Research
Center@DISI, University of Trento, Italy

1F221.10: FULL-WAVE MODELING DEVICE PARASITICS OF SUB-MILLIMETER WAVE HEMTS.......cccceeeeusenes 1966
Yasir Karisan, Kubilay Sertel, The Electroscience Laboratory, United States

IF222: ENHANCEMENT OF DIELECTRIC RESONATOR ANTENNA CHARACTERISTICS

1F222.1: HIGH GAIN HYBRID DRA / HORN ANTENNA FOR MMW APPLICATIONS 1968
Ayman Elboushi, Abdel-Razik Sebak, Concordia University, Canada

1F222.2: GAIN ENHANCEMENT OF OMNIDIRECTIONAL DIELECTRIC RESONATOR ANTENNA .....ccccoveeuenes 1970
USING A HIGHER-ORDER MODE
Li Ying Feng, Kwok Wa Leung, City University of Hong Kong, China



1F222.3: A CYLINDRICAL DIELECTRIC SURFACE-WAVE ANTENNA 1972
Nicholas Boggs, Stuart Long, David R. Jackson, University of Houston, United States

1F222.4: 60GHZ DUAL-POLARIZED DIELECTRIC RESONATOR ANTENNA 1974
Hongyu Zhou, Farshid Aryanfar, Samsung Research America, United States

1F222.5: WIDEBAND CIRCULARLY-POLARIZED DIELECTRIC RESONATOR ANTENNA WITH ............cucu.... 1976
SEQUENTIALLY ROTATED FEED

Rong-Cang Han, Linyi University, China; Shun-Shi Zhong, Shanghai University, China; Jing Liu, Shanghai University of Electric
Power, China

1F222.6: RESONANCE GAIN ANTENNA USING FULLY REFLECTING SURFACE (FRS): NEW .......cvcrverennnne 1978
BOUNDARY CONDITION TO REALIZE WIDEBAND HIGH GAIN OPERATION

Koushik Dutta, Debatosh Guha, University of Calcutta, India; Chandrakanta Kumar, ISRO Satellite Centre, India; Yahia M.M.
Antar, Royal Military College of Canada, Canada

1F223: WIDEBAND DIELECTRIC RESONATOR ANTENNAS

1F223.1: MODIFIED ULTRA WIDEBAND HYBRID DIELECTRIC RESONATOR ANTENNA 1980
Ali Al-Azza, Frances Harackiewicz, Southern Illinois University Carbondale, United States

1F223.2: PULSE PERFORMANCE OF A UWB DIELECTRIC RESONATOR ANTENNA 1982
Mian Shahzad Igbal, Karu P. Esselle, Macquarie University, Australia

1F223.3: MINIATURIZED WIDE-BAND DIELECTRIC RESONATOR ANTENNA FOR ISM 1984
APPLICATIONS

Mohamed Morsy, Prince Mohammad Bin Fahd University, Saudi Arabia; Hemachandra Reddy Gorla, Southern Illinois
University Carbondale, United States

1F223.4: BROADBAND DUAL-POLARIZED DIELECTRIC RESONATOR ANTENNA WITH HIGH ...................... 1986
ISOLATION

Min Guo, Shanghai University, China, Feng-Wei Yao, Xiao-Bo Xuan, Science and Technology on Electromagnetic Scattering
Laboratory, China; Shun-Shi Zhong, Shanghai University, China

1F223.5: MONOPOLE-TYPE DIELECTRIC RESONATOR ANTENNA WITH IMPROVED BANDWIDTH ............ 1988
CHARACTERISTICS

Debatosh Guha, University of Calcutta, India; Debarati Ganguly, Lourdes Matha College of Science and Technology, India;
Sumesh George, St. George’s College, India; Yahia M.M. Antar, Royal Military College of Canada, Canada

1F223.6: MICROSTRIP LINE(S) AS NEW FEED FOR EXCITING A CYLINDRICAL DRA WITH .....ccceeceeeccnnnenee 1990
HIGHER ORDER HEM12A MODE

Archita Banerjee, Debatosh Guha, Institute of Radio Physics and Electronics, India; Chandrakanta Kumar, Communication
Systems Group ISRO Satellite Centre, India; Yahia M.M. Antar, Royal Military College of Canada, Canada

1F239: ADVANCED AND HYBRID METHOD OF MOMENTS TECHNIQUES

1F239.1: ELECTROMAGNETIC ANALYSIS OF LOSSY INTERCONNECTS BY SURFACE INTEGRAL ............... 1992
EQUATIONS
Ying Qian Zhang, Gui Zhu Yin, Jie Zhang, Mei Song Tong, Tongji University, China

1F239.2: BOUNDARY INTEGRAL SPECTRAL ELEMENT METHOD FOR EXTREME ULTRAVIOLET .............. 1994
MULTILAYER DEFECTS ANALYSES

Jun Niu, Duke University, United States; Ma Luo, Wave Computation Technologies, United States; Qing Huo Liu, Duke
University, United States



1F239.4: METHOD OF MOMENTS SOLUTION OF ELECTRICALLY LARGE EM SCATTERING .....ccccceeuesnrsensnes 1998
PROBLEMS USING NUMERICALLY GENERATED MACRO-BASIS FUNCTIONS -

PRELIMINARY RESULTS

Sadasiva Rao, Naval Research Laboratory, United States

1F239.5: USE OF COMPRESSED SENSING IN ANALYSIS OF ELECTRIC FIELD INTEGRAL 2000
EQUATION BY THE METHOD OF MOMENTS
Zhe Wang, Bing-Zhong Wang, Ming-Tao Tan, University of Electronic Science and Technology of China, China

1F239.6: FAST COMPUTING OF LARGE 3D DIELECTRIC FOREST SCATTERING PROBLEMS ......cccccceeeeicannenee 2002
USING THE CHARACTERISTIC BASIS FUNCTION METHOD WITH THE ADAPTATIVE CROSS
APPROXIMATION ALGORITHM

Ines Fenni, Héléne Roussel, Muriel Darces, Sorbonne Universités, Université Pierre et Marie Curie, France; Raj Mittra,
Pennsylvania State University, United States

1F239.7: DIRECT DETERMINATION OF THE T MATRIX FROM A MOM IMPEDANCE MATRIX ....cccceceeunsensenes 2004
GENERATED WITH THE RAO-WILTON-GLISSON BASIS FUNCTION
Kristopher Kim, Brad Kramer, Air Force Research Laboratory, United States

1F239.8: A HYBRID METHOD FOR ELECTROMAGNETIC SCATTERING FROM MULTIPLE ........ccccecevueruerersuna 2006
CONDUCTING OBJECTS
Quang Nguyen, Ozlem Kilic, The Catholic University of America, United States

1F239.9: APPLICATION OF MODIFIED GRAM-SCHMIDT PROCEDURE TO OBTAIN INDUCED .......cceeeecrueeeee 2008
CURRENTS ON A SECTION OF A LARGE BODY
Sadasiva Rao, Naval Research Laboratory, United States

1F239.10: FAST FREQUENCY SWEEPING TECHNIQUE BASED ON AIM-PO HYBRID METHOD........cccceeeeeensenes 2010
Xing Wang, Zi-Liang Liu, Chao-Fu Wang, Temasek Laboratories, National University of Singapore, Singapore

1F240: DESIGN AND OPTIMIZATION OF ANTENNAS AND ANTENNA COMPONENTS

1F240.1: ANTENNA FEED PLACEMENT BASED ON THEORY OF CHARACTERISTIC MODES.......cccceveeeervaeeee 2012
Irina Brinster, Jason Lohn, Carnegie Mellon University, United States; Derek Linden, X5 Systems Inc., United States

1F240.2: INNOVATIVE REPRESENTATION OF ANTENNA MEASURED SOURCES FOR NUMERICAL ............ 2014
SIMULATIONS

Lars Jacob Foged, Lucia Scialacqua, Francesco Saccardi, Francesca Mioc, MVG Italy, Italy; Davide Tallini, Emmanuel Leroux,
Ulrich Becker, CST AG, Germany; Javier L. Araque Quijano, Universidad Nacional de Colombia, Colombia; Giuseppe Vecchi,
Antenna and EMC Lab, Politecnico di Torino, Italy

1F240.3: FULL-WAVE OPTIMIZATION OF NITRIDE-BASED RESONANT-TUNNELING DIODES FOR ............. 2016
TERAHERTZ AMPLIFICATION
Sai Tenneti, Niru K. Nahar, John L. Volakis, ElectroScience Laboratory, United States

1F240.4: DEVELOPMENT OF A CALCULATOR FOR EDGE AND PARALLEL COUPLED MICROSTRIP .......... 2018
BAND PASS FILTERS

Azzedin Naghar, Otman Aghzout, Abdelmalek Essaadi University, Morocco; Ana Vazquez Alejos, Manuel Garcia Sanchez,
University of Vigo, Spain; Mohammad Essaaidi, National School of Computer Science and Systems Analysis, Morocco

1F240.5: MODELLING ELECTROMAGNETIC SCATTERING FROM LARGE NON-UNIFORM PLANAR ........... 2020
ARRAYS

Aamir Rashid, Lahore University of Management Sciences, Pakistan; Farooq Ahmad Tahir, National University of Science and
Technology, Pakistan



IF241: NOVEL ANALYTICAL AND NUMERICAL TECHNIQUES FOR ELECTROMAGNETICS

1F241.1: NUMERICALLY-ROBUST PSEUDOANALYTICAL EVALUATION OF GREEN’S FUNCTIONS .....cccccee0 2022
IN CYLIDRICAL-STRATIFIED MEDIA

Haksu Moon, Fernando L. Teixeira, The Ohio State University, United States; Burkay Donderici, Halliburton Energy Services,
United States

1F241.2: COMPLEX-VALUED LEVIN TRANSFORMS: A ROBUST ALGORITHM FOR FIELD 2024
COMPUTATION IN ANISOTROPIC-LAYERED MEDIA

Kamalesh Sainath, Fernando L. Teixeira, The Ohio State University ElectroScience Laboratory, United States; Burkay Donderici,
Halliburton Sensor Physics and Technology, United States

1F241.3: THE CONTOUR DEFORMATION METHOD FOR CALCULATING THE HIGH FREQUENCY .............. 2026
SCATTERED FIELDS BY THE FOCK CURRENT ON THE SURFACE OF THE 3-D CONVEX

CYLINDER

Yu Mao Wu, Ministry of Education, China; Li Jun Jiang, The University of Hong Kong, Hong Kong SAR of China; Weng Cho
Chew, University of Illinois at Urbana-Champaign, United States

IF241.4: EFFICIENT EVALUATION OF LAYERED MEDIUM DOUBLY PERIODIC GREEN’S 2028
FUNCTION
Kun Chen, Jiming Song, lowa State University, United States; Telesphor Kamgaing, Intel Corporation, United States

1F241.5: NUMERICAL IMPACT OF SURFACE CONDUCTIVITY ON THE GREEN’S FUNCTION FOR ............... 2030
THIN GRAPHENE FILMS
Deb Chatterjee, Bhupendra Subedi, University of Missouri at Kansas City, United States

1F241.6: AN EFFICIENT METHOD FOR INTENSIVE COMPUTATIONS OF CYLINDRICAL GREEN’S .............. 2032
FUNCTIONS
Jun Wu, Chao-Fu Wang, National University of Singapore, Singapore

1F241.7: A MULTILEVEL ALGORITHM FOR FAST EVALUATION OF WAVE FIELDS IN THE TIME ............... 2034
DOMAIN
Nadav Costa, Amir Boag, Tel Aviv University, Israel

1F241.8: EVALUATION OF HYPERSINGULAR VOLUME INTEGRALS OVER A CYLINDRICAL .....ccccceceeueenrenee 2036
DOMAIN IN MESHLESS METHODS

Peng Cheng Wang, Zhi Guo Zhou, Jing Xiang Hong, Mei Song Tong, Tongji University, China; Douglas B. Miron, No affiliation,
United States

1F241.9: NON-UNIFORM GRID ALGORITHM FOR THE METHOD OF MOMENTS APPLIED TO .....cccoveeervaeeenee 2038
SURFACE INTEGRAL EQUATIONS
Amir Boag, Tel Aviv University, Israel; Roberto Graglia, Guido Lombardi, Ladislau Matekovits, Politecnico di Torino, Italy

1F241.10: CLOSED-FORM EXPRESSION OF THE MALIUZHINETS FUNCTION USING TANH-SINH ....ccccceveuee 2040
QUADRATURE RULE
Nafati Aboserwal, Constantine A. Balanis, Arizona State University, United States

IF242: NUMERICAL METHODS FOR ANTENNAS

1F242.1: PERFORMANCE ENHANCEMENT OF APERTURE ANTENNAS USED FOR ESTIMATION OF ........... 2042
DIRECTION OF ARRIVAL (DOA)
Weibo Wang, Xiang Gu, Raj Mittra, The Pennsylvania State University, United States

1F242.2: A MODIFICATION OF THE HYBRID PROJECTIVE METHOD FOR ANALYSIS OF 2044
2D-PERIODIC MATCHING DIELECTRIC STRUCTURES FORMED BY CONICAL HOLLOWS
Sergei Skobelev, Radiophyzika, Russian Federation; Olga Smolnikova, Moscow Aviation Institute, Russian Federation




1F242.3: NUMERIC SIMULATION OF W BAND LENS COUPLED CLOVER LEAF ANTENNA FOR MM ............ 2046
WAVE IMAGING
Amna Mir, Junsheng Yu, Hairui Liu, Beijing University of Posts and Telecommunications, China

1F242.4: SOLUTION OF FINITE ANTENNA ARRAY BY USING PEPA-EPA 2048
Kaizhi Zhang, Rui Long, Jun Ouyang, Peng Yang, Feng Yang, University of Electronic Science and Technology of China, China

IF320: FREQUENCY SELECTIVE SURFACES 1

IF320.1: ANGULAR-STABLE POLARIZATION ROTATOR 2050
Ali Qasim, Zhongxiang Shen, Nanyang Technological University, Singapore

1F320.2: IMPROVED POLARIZATION CONVERTER USING SYMMETRICAL SEMI-RING SLOTS.......ccccceeueuuee 2052
Jiang Wang, Wen Wu, Nanjing University of Science and Technology, China; Zhongxiang Shen, Nanyang Technological
University, Singapore

1F320.3: A HARMONIC-SUPPRESSED MINIATURIZED-ELEMENT FREQUENCY SELECTIVE .......ccccceeeeceeennee 2054
SURFACE WITH A SECOND-ORDER BANDPASS RESPONSE
Seyed Mohamad Amin Momeni Hasan Abadi, Nader Behdad, University of Wisconsin-Madison, United States

1F320.4: ULTRA-THIN WIDEBAND ABSORBERS COMPRISED OF PIXELIZED FREQUENCY .....cceceeuisnssnnsensones 2056
SELECTIVE SURFACES

Anastasios Panaretos, Donovan Brocker, Douglas H. Werner, Pennsylvania State University, United States

1F320.5: INVESTIGATING FAILURE MECHANISMS IN HIGH-POWER MICROWAVE FREQUENCY ......ccceeeue 2058
SELECTIVE SURFACES

Chien-Hao Liu, John Booske, Nader Behdad, University of Wisconsin-Madison, United States

1F320.6: FLEXIBLE INKJET-PRINTED METAMATERIAL PAPER ABSORBER 2060
Minyeong Yoo, Chung-Ang University, Republic of Korea;, Manos M. Tentzeris, Georgia Institute of Technology, United States;
Sungjoon Lim, Chung-Ang University, Republic of Korea

1F320.7: PERFORMANCE ENHANCEMENT OF A DUAL-LOOP FSS-BASED ABSORBER 2062
Yuda Zhou, Raj Mittra, The Pennsylvania State University, United States

1F320.8: WIDE BAND FSS FOR INCREASED THERMAL AND COMMUNICATION EFFICIENCY 1IN ......cccceueeeee 2064
SMART BUILDINGS
Ghaffer Kiani, Rabah Aldhaheri, King Abdulaziz University, Saudi Arabia

1F320.9: COMBINATION OF BOW-TIE SHAPED MEANDER SLOT ANTENNA WITH WIDEBAND AMC .......... 2066
STRUCTURE
Ping Lu, Guang Hua, Southeast University, China

1F320.10: LOW RCS MICROSTRIP ANTENNA USING POLARIZATION-DEPENDENT FREQUENCY ................ 2068
SELECTIVE SURFACE
Ying Liu, Yongtao Jia, Shuxi Gong, Xidian University, China

IF321: FREQUENCY SELECTIVE SURFACES II

IF321.1: AN INDUCTIVE DICHROIC SURFACE FOR REFLECTOR ANTENNAS 2070
Andrea Vallecchi, Jonathan M. Rigelsford, Sandra Martin Benito, University of Sheffield, United Kingdom

IF321.3: DESIGN OF A FREQUENCY-SELECTIVE SURFACE STRAIN SENSOR 2074
Edward Kinzel, Missouri University of Science and Technology, United States

IF321.4: LOW-PROFILE PLANAR LENS WITH MULTILEVEL FSS FOR DIRECTIVITY 2076
ENHANCEMENT

Daniel Sanchez-Escuderos, Marta Cabedo-Fabrés, Eva Antonino-Daviu, Miguel Ferrando-Bataller, Universitat Politecnica de
Valeéncia, Spain



IF321.5: TRANSMISSION PROPERTIES OF RESONANT METASURFACES IN THE PRESENCE OF .......ccccevveuee 2078
NEARBY INTERACTING SOURCES
Giampiero Lovat, Rodolfo Araneo, Salvatore Celozzi, University of Rome, Italy

1F321.6: DUAL-BAND NESTED WAVEGUIDE ANTENNA EMPLOYING FREQUENCY-SELECTIVE .................. 2080
SURFACES
Hideya So, Atsuya Ando, Takatoshi Sugiyama, NTT Corporation, Japan

1F321.7: EQUIVALENT CIRCUIT ANALYSIS FOR ALTERNATED DOUBLE LAYER PATCH TYPE FSS ........... 2082
WITH DIELECTRIC SUBSTRATE

Ryuji Kuse, Toshikazu Hori, Mitoshi Fujimoto, University of Fukui, Japan; Takuya Seki, Keisuke Sato, Ichiro Oshima, Denki
Kogyo Co., LTD, Japan

1F321.8: EQUIVALENT CIRCUIT MODEL FOR THICK SPLIT RING RESONATORS AND THICK .......ccceeresensenes 2084
SPIRAL RESONATORS
Laura Maria Pulido Mancera, Juan Domingo Baena Doello, Universidad Nacional de Colombia, Colombia

1F321.9: WAVEGUIDE MODEL FOR THICK COMPLEMENTARY SPLIT RING RESONATORS......eeecrvrnneeeees 2086
Laura Maria Pulido Mancera, Juan Domingo Baena Doello, Universidad Nacional de Colombia, Colombia

IF322: FABRY-PEROT RESONATOR ANTENNAS

1F322.1: HIGH-GAIN CIRCULARLY POLARIZED ANTENNA SYSTEM COMPOSED OF A FED .....cccvcecsescnscnes 2088
ANTENNA AND A PARASITIC PLATE
Hisamatsu Nakano, Subaru Mitsui, Junji Yamauchi, Hosei University, Japan

1F322.2: REALIZATION OF A LINEARLY POLARIZED DUAL BEAM USING PARASITIC LOOPS ....cccocevvveeeeeee 2090
Hisamatsu Nakano, Mitsuo Toida, Junji Yamauchi, Hosei University, Japan

1F322.3: A DUAL-BAND HIGH GAIN RESONANT CAVITY ANTENNA WITH SINGLE POLARIZATION .......... 2092
Fanji Meng, Satish Sharma, San Deigo State University, United States

1F322.4: GAIN ENHANCEMENT OF A PRINTED FINITE-LENGTH LEAKY-WAVE ANTENNA USING .....cccceeuee 2094
LUMPED ELEMENTS AT EDGES
Hsin-Chang Lin, Yao-Wen Hsu, Yi-cheng Lin, National Taiwan University, Taiwan

IF323: RECONFIGURABLE FREQUENCY SELECTIVE SURFACES

1F323.1: PLASMA FREQUENCY SELECTIVE SURFACES 2096
Theodore Anderson, Haleakala Research and Development Inc., United States

1F323.2: RECONFIGURABLE FREQUENCY SELECTIVE SURFACES WITH INTERLEAVED SPIRAL .............. 2098
SLOTS

Andrea Vallecchi, Richard J. Langley, University of Sheffield, United Kingdom,; Alexander G. Schuchinsky, Queen’s University
Belfast, United Kingdom

1F323.3: OPTICALLY TRANSPARENT KU-BAND SILVER NANOWIRE FREQUENCY SELECTIVE .........ccc.... 2100
SURFACE ON GLASS SUBSTRATE
Hyok J. Song, James H. Schaffner, Kyung A. Son, Jeong S. Moon, HRL Laboratories, LLC, United States

1F323.4: ELECTRONICALLY SWITCHABLE METASURFACE FOR ABSORPTION AND REFLECTION ........... 2102
MODES
Minyeong Yoo, Sungjoon Lim, Chung-Ang University, Republic of Korea

IF323.5: TUNABLE GRAPHENE FSS FOR TERAHERTZ APPLICATIONS 2104
Xiaoqi Zhu, Nanjing University of Science and Technology, China; Lin-Sheng Wu, Shanghai Jiao Tong University, China; Yong-
Xin Guo, National University of Singapore, Singapore; Wen Wu, Nanjing University of Science and Technology, China




IF342: ADVANCES IN INTEGRAL EQUATION MODELING

1F342.1: BASE-STATION ANTENNA MODELING FOR FULL-WAVE ELECTROMAGNETIC 2106
SIMULATION
Junxiao Liu, Sio-Weng Ting, University of Macau, Macao SAR of China; Tapan K. Sarkar, Syracuse University, United States

1F342.2: EFFICIENT COMPUTATION OF POST-SLOT INTERACTIONS IN COMPLEX LAYERED .........ccccueeee. 2108
MEDIA WITH VERTICAL INTERCONNECTS

Guido Valerio, Institut d’Electronique et Télécommunications de Rennes, France; Massimiliano Casaletti, Université Pierre et
Marie Curie, France; Josip Seljan, Ronan Sauleau, Institut d’Electronique et Télécommunications de Rennes, France; Matteo
Albani, Universita degli Studi di Siena, Italy

1F342.3: AUGMENTED EQUIVALENCE PRINCIPLE ALGORITHM FOR DOMAIN DECOMPOSITION ............. 2110
METHOD FOR LOW FREQUENCY SCATTERING, CIRCUITS, AND CASIMIR FORCE

CALCULATIONS

P. R. Atkins, Schlumberger, United States; Zu-Hui Ma, The University of Hong Kong, China; L. E. Sun, Youngstown State
University, United States; Maokun Li, Schlumberger-Doll Research, United States, Li Jun Jiang, The University of Hong Kong,
Hong Kong SAR of China; Mei Song Tong, Tongji University, China; Weng Cho Chew, The University of Hong Kong, United
States

1F342.4: NUMERICAL ANALYSIS OF ANTENNA NEAR DIELECTRIC OBJECT BY USING CBFM ......ccccceeeeusenes 2112
WITH ARBITRARY BLOCK DIVISION
Keisuke Konno, Qiang Chen, Tohoku University, Japan

1F342.5: EFFICIENT ELECTROMAGNETIC MODELING AND ANALYSIS FOR OFF-CHIP 2114
INTERCONNECTS IN SIW STRUCTURES AND 3D ICS

Xin Chang, Leung Tsang, University of Washington - Seattle, United States; Sunil Sudhakaran, NIVIDA Corporation, United
States

1F342.6: COMPARISON OF ITERATIVE SOLVER PERFORMANCES ON MULTIPLE SURFACE ............ccuuu... 2116
INTEGRAL EQUATION FORMULATIONS FOR PLASMONIC SCATTERERS

Hipdlito Gémez-Sousa, Oscar Rubiiios-Lopez, University of Vigo, Spain; José Angel Martinez-Lorenzo, Northeastern University,
United States

1F342.7: THE EXTRAPOLATION METHODS IN ACCELERATION OF SDA FOR SHIELDED 2118
MICROSTRIP LINES

Hongsheng Xu, Jiming Song, lowa State University, United States; Telesphor Kamgaing, Yidnekachew Mekonnen, Intel
corporation, United States

1F342.8: ON THE SPECTRAL DOMAIN MOMENT METHOD SOLUTION OF ELECTRIC FIELD .......cccccceeeeueeeeee 2120
INTEGRAL EQUATIONS FOR THE ANALYSIS OF PRINTED DIPOLES IN ANISOTROPIC

LAYERS

Benjamin Braaten, David Rogers, North Dakota State University, United States; Robert Nelson, University of Wisconsin-Stout,
United States

1F342.9: A HYBRID SPECTRAL INTEGRAL - FINITE ELEMENT METHOD FOR LAYERED MEDIA ................. 2122
INCLUDING GRAPHENE-LIKE ATOMICALLY THIN LAYERED MATERIALS
Ergun Simsek, The George Washington University, United States

1F342.10: NUMERICAL TECHNIQUES FOR ANALYZING FINITE PLANAR FREQUENCY SELECTIVE ........... 2124
SURFACE WITH DIELECTRIC SUBSTRATE
Yunqin Hu, Jian Zhu, Ting Wan, Nanjing University of Posts and Telecommunications, China

IF343: INTEGRAL EQUATIONS

1F343.1: POINT-BASED DISCRETIZATION OF THE MIXED-POTENTIAL RWG MOM VIA THE .................... [URSI]
NYSTROM METHOD
Mohammad Shafieipour, lan Jeffrey, Jonatan Aronsson, Vladimir Okhmatovski, University of Manitoba, Canada



IF343.2: NYSTROM DISCRETIZATION OF AN AUGMENTED ELECTRIC FIELD INTEGRAL .......cccvuevvevrennees [URSI]
EQUATION WITH MAGNETIC FIELD CONSTRAINT
Jin Cheng, Robert J. Adams, John C. Young, University of Kentucky, United States

1F343.3: HIGH-ORDER NYSTROM IMPLEMENTATION OF AN AUGMENTED VOLUME INTEGRAL .......... [URSI]
EQUATION
Nastaran Hendijani, Robert J. Adams, John C. Young, University of Kentucky, United States

1F343.4: FAST DIRECT HIGHER-ORDER SOLUTION OF COMPLEX LARGE SCALE [URSI]
ELECTROMAGNETIC SCATTERING PROBLEMS VIA LOCALLY CORRECTED NYSTROM

DISCRETIZATION OF CFIE

Daniel Faircloth, Tyler Killian, Mark Horn, IERUS Technologies, United States;, Mohammad Shafieipour, lan Jeffrey, Jonatan
Aronsson, Vladimir Okhmatovski, University of Manitoba, Canada

1F343.5: HIGHER-ORDER LOCALLY CORRECTED NYSTROM SOLUTION OF THE COMBINED ......cccceeeee [URSI]
FIELD INTEGRAL EQUATION BASED ON GEOMETRIC MODELLING WITH NURBS
Mohammad Shafieipour, Chen Niu, Viadimir Okhmatovski, University of Manitoba, Canada

1F343.6: FULLY NUMERICAL EVALUATION OF SINGULAR INTEGRALS IN MOMENT METHODS: A ...... [URSI]
NOVEL STRATEGY FOR THE COPLANAR ELEMENT CASE

Donald Wilton, University of Houston, United States; Francesca Vipiana, Politecnico di Torino, Italy; William Johnson,
Consultant, United States

1F343.7: COMMENTS ON THE ANALOGY BETWEEN SOMMERFELD AND SCHELKUNOFF .........ccccceereeenne [URSI]
INTEGRALS FOR THE ANALYSIS OF DIPOLES OVER IMPERFECT HALF-PLANES

Walid Dyab, Mohammad Abdallah, Tapan K. Sarkar, Syracuse University, United States; Magdalena Salazar-Palma,
Universidad Carlos IlI de Madrid, Spain

1F343.8: AUGMENTED ELECTRIC FIELD INTEGRAL EQUATION FOR DIELECTRIC PROBLEMS 1IN ........ [URSI]
THE TWILIGHT ZONE

Tian Xia, Hui Gan, Mike Wei, Weng Cho Chew, University of Illinois at Urbana-Champaign, United States;, Henning Braunisch,
Kemal Aygun, Zhiguo Qian, Alaeddin Aydiner, Intel Corporation, United States

1F343.9: A SURFACE BLENDING SCHEME FOR THE GENERALIZED METHOD OF MOMENTS ........cccceveuee. [URSI]
Z. Crawford, D. Dault, Balasubramaniam Shanker, Michigan State University, United States

1F343.10: A HYBRID SURFACE-VOLUME INTEGRAL-EQUATION METHOD FOR ANALYZING .....ccccceeueeueee [URSI]
SCATTERING FROM VOXEL-BASED ANATOMICAL HUMAN MODELS WITH SMOOTH SKIN
Jackson White Massey, Fangzhou Wei, Ali Ender Yilmaz, The University of Texas at Austin, United States

IF344: INTEGRAL EQUATIONS FOR SCATTERING ANALYSIS

IF344.1: STREAM PROCESSING APPROACH FOR COMPUTATIONAL ELECTROMAGNETICS ON ............ [URSI]
GRAPHICS PROCESSING UNITS
Sidi Fu, Vitaliy Lomakin, University of California, San Diego, United States

1F344.2: MIXED ORDER INTEGRAL EQUATION FORMULATION FOR THE SCATTERING FROM ................. 2126
LARGE INHOMOGENEOUS ANISOTROPIC MAGNETODIELECTRIC OBJECTS
Zhiru Yu, Wenji Zhang, Qing Huo Liu, Duke University, United States

IF344.3: ANALYSIS OF ELECTROMAGNETIC WAVE INTERACTIONS ON NONLINEAR SCATTERERS ....[URSI]
USING TIME DOMAIN VOLUME INTEGRAL EQUATIONS
H. Arda Ulku, Sadeed Bin Sayed, Hakan Bagci, King Abdullah University of Science and Technology (KAUST), Saudi Arabia

1F344.4: ON SOLVING VOLUME INTEGRAL EQUATIONS WITH HIGHLY ANISOTROPIC MEDIA................... 2128
Gui Zhu Yin, Ying Qian Zhang, Chun Xia Yang, Mei Song Tong, Tongji University, China

1F344.5: THE ADAPTIVE CROSS APPROXIMATION ALGORITHM FOR GENERAL HALF-SPACE ......cceeeeeee 2130
SCATTERING PROBLEMS

Wan Luo, Zaiping Nie, Yongpin P. Chen, University of Electronic Science and Technology of China, China



IF345: VOLUME INTEGRAL EQUATION METHODS

IF345.1: PERFORMANCE OF STABLE VOLUME MFIE FORMULATIONS FOR HIGH CONTRAST ....cccceeeeeusenes 2132
DIELECTRIC TARGETS
Andrew Peterson, Georgia Institute of Technology, United States

1F345.2: SCATTERING ANALYSIS USING GENERALIZED VOLUME-SURFACE INTEGRAL EQUATION ....... 2134
METHOD OF MOMENTS

Elene Chobanyan, Colorado State University, United States; Milan Ilic, University of Belgrade, Serbia; Branislav Notaros,
Colorado State University, United States

1F345.3: ACCURATE SOLUTION OF VOLUME INTEGRAL EQUATIONS FOR ELECTROMAGNETIC ............. 2136
SCATTERING BY CONDUCTIVE OBJECTS
Jie Zhang, Mei Song Tong, Tongji University, China

1F345.4: SELECTION OF BASIS FUNCTIONS FOR VOLUME-SURFACE INTEGRAL EQUATION .......ccccecerueueee 2138
USING SPANNING TREE

Andrew Lapovok, Roman Nizkiy, Ilia Shikhov, Krylov State Research Center, Russian Federation; Oleg Grimalsky, Military
Academy of RCBD and Engineering Corps, Russian Federation

IF345.5: SOLVING THE VOLUME INTEGRAL EQUATIONS BY HIGHER-ORDER HIERARCHICAL ................ 2140
VECTOR BASIS FUNCTIONS
Qiang-Ming Cai, Yanwen Zhao, Yuteng Zheng, Miaomiao Jia, School of Electronic Engineering, China

IF346: FAST AND EFFICIENT INTEGRAL EQUATIONS

IF346.1: A PARALLEL WAVELET-ENHANCED PWTD ALGORITHM FOR ANALYZING TRANSIENT ......... [URSI]
SCATTERING FROM ELECTRICALLY VERY LARGE PEC TARGETS

Yang Liu, Abdulkadir C. Yiicel, University of Michigan, United States;, Hakan Bagci, King Abdullah University of Science and
Technology (KAUST), Saudi Arabia; Eric Michielssen, University of Michigan, Saudi Arabia

1F346.2: BLOCK SUB-STRUCTURE ISSUES ASSOCIATED WITH FAST DIRECT SOLUTIONS OF .......ccceeuee.. [URSI]
INTEGRAL EQUATIONS FOR COMPOSITE BODIES
Mark Horn, Tyler Killian, Daniel Faircloth, IERUS Technologies, United States

1F346.3: FAST EXTRACTION OF RESISTANCE AND INDUCTANCE IN COMPLEX 3D [URSI]
INTERCONNECTS USING SURFACE-VOLUME-SURFACE ELECTRIC FIELD INTEGRAL

EQUATION

Anton Menshov, Vladimir Okhmatovski, University of Manitoba, Canada

1F346.4: A PARALLEL IMPLEMENTATION OF AN OL-LOGOS SPARSE DIRECT SOLVER .......cccceeesuisnccnicans [URSI]
John C. Young, Robert J. Adams, Stephen Gedney, University of Kentucky, United States

1F346.5: A GPU-ACCELERATED INTEGRAL-EQUATION SOLUTION FOR LARGE-SCALE ......ccvcevveeveecneenns [URSI]
ELECTROMAGNETIC PROBLEMS
Jian Guan, Su Yan, Jian-Ming Jin, University of lllinois at Urbana-Champaign, United States

1F346.6: FAST PERTURBATION-BASED INTEGRAL EQUATION METHOD WITH ACCELERATED ............. [URSI]
CARTESIAN EXPANSION

Yin Li, Sheng Sun, The University of Hong Kong, Hong Kong SAR of China; Weng Cho Chew, University of Illinois at Urbana-
Champaign, United States

1F346.7: DISCONTINUOUS GALERKIN BOUNDARY ELEMENT METHODS FOR COMPLEX ......cccceceeceueeuennee [URSI]
ELECTROMAGNETIC APPLICATIONS
Zhen Peng, The University of New Mexico, United States; Jin-Fa Lee, The Ohio State University, United States

1F346.8: GAUSSIAN-WINDOWED FRAME BASED METHOD OF MOMENTS FORMULATION OF .........ccuccc.. [URSI]
SURFACE-INTEGRAL-EQUATION FOR EXTENDED APERTURES
Amir Shlivinski, Ben-Gurion University of the Negev, Israel; Vitaliy Lomakin, University of California, San Diego, United States



1F346.9: APPLICATION OF THE LOCAL-MOM WITH REDUCED MATRIX SIZE TO THE DIPOLE ............... [URSI]
SCATTERING ANALYSIS FROM A RECTANGULAR PLATE
Takayuki Kohama, Makoto Ando, Tokyo Institute of Technology, Japan

1F346.10: GCSIE: AN EFFICIENT FORMULATION FOR RCS COMPUTATION. [URSI]
David Levadoux, Jerome Simon, ONERA, France

IF419: FAST INTEGRAL EQUATION SOLVERS

IF419.1: ACCELERATION AND PRECONDITIONING STRATEGIES FOR HIGHER ORDER MOMENT ............ 2142
METHODS
D. Dault, Balasubramaniam Shanker, Michigan State University, United States

1F419.2: ON THE COMPRESSION OF SYSTEM TENSORS ARISING IN FFT-VIE SOLVERS 2144
Athanasios Polimeridis, Jacob White, Massachusetts Institute of Technology, United States

1F419.3: FAST AND ACCURATE ANALYSIS OF SCATTERING FROM ANISOTROPIC SURFACE ..........ccueuee. 2146
IMPEDANCE OBJECTS
Kedi Zhang, Jian-Ming Jin, University of Illinois at Urbana-Champaign, United States

1F419.4: ACCELERATED A-EFIE WITH PERTURBATION METHOD USING FAST FOURIER .......cccccoeeeuesursensnes 2148
TRANSFORM

Miaomiao Jia, Sheng Sun, The University of Hong Kong, Hong Kong SAR of China; Weng Cho Chew, University of Illinois at
Urbana-Champaign, United States

1F419.5: WIDEBAND NESTED EQUIVALENT SOURCE APPROXIMATION OF MULTISCALE ......coccvevesuerennne 2150
STRUCTURES

Mengmeng Li, Rushan Chen, Nanjing University of Science and Technology, China; Matteo Alessandro Francavilla, Istituto
Superiore Mario Boella, Italy; Francesca Vipiana, Giuseppe Vecchi, Politecnico di Torino, Italy

1F419.6: GAUSSIAN TRANSLATION OPERATOR FOR MULTI-LEVEL FAST MULTIPOLE METHOD............... 2152
Oscar Borries, Per Christian Hansen, Technical University of Denmark, Denmark; Stig Sprensen, Peter Meincke, Erik Jgrgensen,
TICRA, Denmark

1F419.7: A MULTIPLE-GRID P-FFT WITH IE-DDM FOR ANALYZING SCATTERING FROM 2154
STRUCTURES ABOVE A HALF SPACE
Lan-Wei Guo, Joshua Le-Wei Li, Yongpin P. Chen, University of Electronic Science and Technology of China, China

1F419.8: FAST COMPUTATION OF RADIATION PRESSURE FORCES FOR GAUSSIAN BEAMS WITH ............ 2156
MULTIPLE PARAMETERS
Xiaomin Pan, Mingjiang Gou, Xinging Sheng, Beijing Institute of Technology, China

1F419.9: COMBINED MLACEA/MLFMA FOR VOLUME INTEGRAL EQUATION PROBLEMS ......ccccecveueeucrunnnnee 2158
Yu-Teng Zheng, Yan-Wen Zhao, Qiang-Ming Cai, Miaomiao Jia, University of Electronic Science and Technology of China,
China

IF420: NOVEL INTEGRAL EQUATION FORMULATIONS

1F420.1: IMPROVED FIELD PROJECTION IN EQUIVALENCE PRINCIPLE ALGORITHM WITH .......cccecerueuuee 2160
ROTATED CWBC BASIS

Zu-Hui Ma, Sheng Sun, Li Jun Jiang, The University of Hong Kong, Hong Kong SAR of China; Weng Cho Chew, University of
Lllinois at Urbana-Champaign, United States; Maokun Li, Schlumberger-Doll Research, United States

1F420.2: A PENALTY METHOD FOR THE GENERALIZED METHOD OF MOMENTS 2162
D. Dault, Balasubramaniam Shanker, Michigan State University, United States

1F420.3: SMOOTH CURRENT MAPPINGS FOR THE GENERALIZED METHOD OF MOMENTS.......cccccceveeutsensenes 2164
D. Dault, Balasubramaniam Shanker, Michigan State University, United States



1F420.4: ACCURACY AND BANDWIDTH INVESTIGATION OF SHIFTED FREQUENCY INTERNAL .....cccceeveenee 2166
EQUIVALENCE IN 2D
Alper Unal, Hacettepe University, Turkey, Erciiment Karapinar, NATO, Belgium; Adnan Koksal, Hacettepe University, Turkey

1F420.5: IMPROVED PMCHWT EQUATIONS FOR ANALYSIS OF SCATTERING FROM 2168
HOMOGENEOQOUS DIELECTRIC OBJECTS
Yong Zhang, Hai Lin, Zhejiang University, China

1F420.6: A DISCRETISATION METHOD WITH A HDIV SCALAR PRODUCT FOR BOUDNARY .....ccccecevurruerunnenae 2170
INTEGRA EQUATION METHODS
Kazuki Niino, Naoshi Nishimura, Kyoto University, Japan

1F420.7: D-THEOREM (ON REGULARIZATION): GREEN’S FUNCTION-INDUCED DISTRIBUTED ......ccceeeeueenes 2172
ELEMENTARY SOURCES - FIRST KIND
Alireza Baghai-Wadji, University of Cape Town, South Africa

1F420.8: S-THEOREM (ON REGULARIZATION): GREEN’S FUNCTION-INDUCED DISTRIBUTED ........ccceeeuee. 2174
ELEMENTARY SOURCES - SECOND KIND
Alireza Baghai-Wadji, University of Cape Town, South Africa

1F420.9: A HYBRID PO-MOM DOMAIN DECOMPOSITION METHOD BASED ON EQUIVALENCE ................... 2176
THEOREM

Yong Zhang, Hao Ding, Hai Lin, Zhejiang University, China

1F420.10: A QUANTITATIVE STUDY ON CONVERGENCE PROPERTY OF ELECTRICAL FIELD ......cceceeveensenes 2178
INTEGRAL EQUATION

Wen Ding, Wuhan University, China; Bo Yuan, Gaofeng Wang, Hangzhou Dianzi University, China

IF421: PRECONDITIONERS AND STABLE DISCRETIZATIONS FOR INTEGRAL EQUATIONS

IF421.1: A CALDERON PRECONDITIONER FOR THE EFIE OPERATOR WITHOUT BARYCENTRIC .............. 2180
REFINEMENT OF THE MESH

Simon Adrian, Thomas Eibert, Technische Universitdit Miinchen, Germany; Francesco P. Andriulli, Télécom Bretagne, France
1F421.2: SINGULARITY TREATMENT OF HIGHER-ORDER MOMENT METHOD ON NURBS MESH................ 2182
Zi-Liang Liu, Chao-Fu Wang, National University of Singapore, Singapore

1F421.3: CALDERON PRECONDITIONED PMCHWT EQUATION FOR LAYERED MEDIUM 2184
PROBLEMS

Yongpin P. Chen, University of Electronic Science and Technology of China, China; Li Jun Jiang, Sheng Sun, The University of
Hong Kong, Hong Kong SAR of China; Weng Cho Chew, University of Illinois at Urbana-Champaign, United States

IF421.4: INTEGRAL EQUATION FOR LOW FREQUENCY SCATTERING PROBLEM OF PERFECT .................. 2186
ELECTRIC CONDUCTORS IN QUASI-STATIC REGIME

Felipe Vico-Bondia, Miguel Ferrando-Bataller, Antonio Berenguer, Daniel Sanchez-Escuderos, Universitat Politécnica de
Valeéncia, Spain

IF421.5: ANALYSIS OF SCATTERING BY PEC OBJECTS IN LAYERED MEDIUM WITH CALDERON ............. 2188
PRECONDITIONER

Yongpin P. Chen, Min Meng, University of Electronic Science and Technology of China, China; Sheng Sun, Li Jun Jiang, The
University of Hong Kong, China; Weng Cho Chew, University of lllinois at Urbana-Champaign, United States

1F421.6: A METHOD FOR IDENTIFYING GLOBAL LOOP BASIS FUNCTIONS FOR SURFACE .....ueeeeeercrnennees 2190
INTEGRAL EQUATIONS
Ruinan Chang, Vitaliy Lomakin, University of California, San Diego, United States

1F421.7: VOLUMETRIC TESTING WITH WEDGES FOR A NONCONFORMING DISCRETIZATION ......cccevueeeeee 2192
OF THE ELECTRIC-FIELD INTEGRAL EQUATION
Eduard Ubeda, Juan M. Rius, Alex Heldring, Universitat Politecnica de Catalunya, Spain



IF421.8: NONCONFORMING DISCRETIZATION OF THE MAGNETIC-FIELD INTEGRAL EQUATION ........... 2194
WITH VOLUMETRIC TESTING
Eduard Ubeda, Juan M. Rius, Alex Heldring, Universitat Politécnica de Catalunya, Spain

1F421.9: JUNCTION MODELING FOR PIECEWISE NON-HOMOGENEOUS GEOMETRIES 2196
INVOLVING ARBITRARY MATERIALS

Hipélito Gémez-Sousa, Oscar Rubifios-Lopez, University of Vigo, Spain; José Angel Martinez-Lorenzo, Northeastern University,
United States

IF441: HIGH FREQUENCY AND ASYMPTOTIC METHODS I

IF441.1: EXTENDING SHOOTING-AND-BOUNCING RAYS METHOD WITH UNIFORM THEORY ......cccceeeeeusenes 2198
OF DIFFRACTION FOR INSTALLED ANTENNAS
Robert Kipp, llker Capoglu, Delcross Technologies, United States

1F441.2: SCATTERING FROM A LARGE UNIAXIAL DIELECTRIC SPHERE 2200
Mohsen Yazdani, Joseph Mautz, Luke Murphy, Ercument Arvas, Syracuse University, United States

1F441.3: NUMERICAL ASSESSMENT OF UNIFORM ASYMPTOTIC SOLUTIONS FOR A CLASS OF .....eeeeee 2202
SOMMERFELD INTEGRALS FOR MICROSTRIP ANTENNA PROBLEMS

Deb Chatterjee, University of Missouri at Kansas City, United States;, Michael Kluskens, Naval Research Laboratory, United
States

1F441.4: SHADOW RADIATION: RELATIONS BETWEEN BABINET PRINCIPLE AND PHYSICAL ....cccccevveensenes 2204
OPTICS

Gildas Kubicke, DGA Information Superiority, France; Christophe Bourlier, IETR Laboratory, Université de Nantes, France;
Philippe Pouliguen, DGA Strategy Direction, France

1F441.6: E POLARIZED PLANE WAVE DIFFRACTION BY A WIDE AND THICK SLIT 2208
Hajime Hasegawa, Hiroshi Shirai, Chuo University, Japan; Ryoichi Sato, Niigata University, Japan

1F441.7: CONTRIBUTION TO EMC STUDY OF SMALL WIND TURBINES ON TOP OF BTS IN ....covvcceeeeecrrcnneecees 2210
RADIO MOBILE NETWORKS

Tran Vu La, Frangois Le Pennec, Télécom Bretagne, France; Serge Elenga, Nheolis, France

1F441.8: USING PHYSICAL OPTICS SHADOW RADIATION TO IMPROVE SHADOWING IN 2212
ITERATIVE PHYSICAL OPTICS

Antoine Thomet, IETR (Institut d’Electronique et des Télécommunications de Rennes) Nantes, France; Gildas Kubicke, DGA
Information Superiority, France; Christophe Bourlier, IETR (Institut d’Electronique et des Télécommunications de Rennes)
Nantes, France; Philippe Pouliguen, DGA/DS/MRIS (Direction Générale de I’Armement — Direction de la Stratégie — Mission
pour la Recherche et I’Innovation Scientifique), France

IF441.9: STUDY ON ARRIVAL TIMES OF TRANSIENT CREEPING WAVE AND TRANSIENT ......ccccceecesueruerensuna 2214
WHISPERING-GALLERY MODE
Keiji Goto, Kojiro Mori, Yuki Horii, Mizuki Sawada, National Defense Academy, Japan

1F441.10: STUDY ON TRANSIENT SCATTERED ELECTRIC FIELD BY A COATED CONDUCTING ..........c...... 2216
CYLINDER

Keiji Goto, Yuki Horii, Kojiro Mori, Mizuki Sawada, National Defense Academy, Japan

IF441.11: TIME-DOMAIN ASYMPTOTIC ANALYSIS FOR MAGNETIC-TYPE TRANSIENT SURFACE .............. 2218
DIFFRACTED RAY

Keiji Goto, National Defense Academy, Japan

IF442: HIGH FREQUENCY AND ASYMPTOTIC METHODS II

1F442.1: MULTIBAND UNIDIRECTIONAL CLOAKING BASED ON GEOMETRIC OPTICS 2220
Ran Duan, Elena Semouchkina, Michigan Technological University, United States




1F442.2: ASYMPTOTIC EVALUATION OF THE RADIATION FROM SMALL DIELECTRIC LENSES ......cccceceeues 2222
FED BY A SINGLE LEAKY-WAVE SLOT
Ozan Yurduseven, Daniele Cavallo, Andrea Neto, Delft University of Technology, Netherlands

1F442.3: EFFICIENT CALCULATION METHOD OF ELECTROMAGNETIC SCATTERING BY FINITE ............. 2224
I-SHAPED METAMATERIAL RECTANGULAR PLATE

Ji-Woong Jang, Inha University, Republic of Korea; Haeseung Lee, Yonsei University, Republic of Korea; Il-Suek Koh, Inha
University, Republic of Korea; Ilsung Seo, Agency for Defense Development, Republic of Korea; Yongshik Lee, Yonsei University,
Republic of Korea

1F442.4: COATED GROUND PLANE EDGE DIFFRACTIONS AND AMPLITUDE PATTERNS OF ....uueecvveeecreeecee 2226
COATED CIRCULAR APERTURES
Nafati Aboserwal, Constantine A. Balanis, Craig Birtcher, Arizona State University, United States

1F442.5: SIMULTANEOUS TRANSMIT AND RECEIVE ANTENNA ISOLATION IMPROVEMENT IN ......cccoueuce. 2228
SCATTERING ENVIRONMENTS

Kenneth E. Kolodziej, Joseph G. McMichael, Bradley T. Perry, Massachusetts Institute of Technology Lincoln Laboratory, United
States

1F442.7: RADAR CHARACTERISTICS OF PEDESTRIANS AT 77 GHZ 2232
Ming Chen, Domenic Belgiovane, Chi-Chih Chen, The Ohio State University, United States

1F442.8: COMPARISON OF ASYMPTOTIC SOLUTION OBTAINED FROM APERTURE FIELD ......ccccceceeeeceennne 2234
METHOD WITH HELMHOLTZ-KIRCHHOFF INTEGRAL FOR SCATTERED FIELDS BY AN

IMPEDANCE DISCONTINUITY OF A PLANAR SURFACE

Toru Kawano, Toshihisa Kamei, Satoshi Tanaka, National Defense Academy, Japan; Toyohiko Ishihara, Retired from National
Defense Academy, Japan

1F442.9: AN EFFICIENT METHOD FOR THE FIELD UNIFORMITY ANALYSIS OF ANECHOIC .........cccceevvensnes 2236
CHAMBERS

Qian Xu, Yi Huang, Xu Zhu, Lei Xing, University of Liverpool, United Kingdom; Paul Duxbury, John Noonan, Rainford EMC
Systems Ltd, United Kingdom

1F443: DOMAIN DECOMPOSITION AND NEW DEVELOPMENTS IN FINITE ELEMENT
ANALYSIS

1F443.1: A FETI-DP METHOD ENHANCED WITH SECOND-ORDER TRANSMISSION CONDITION .................. 2238
FOR ANTENNA ARRAY ANALYSIS
Mingfeng Xue, Jian-Ming Jin, University of lllinois at Urbana-Champaign, United States

1F443.2: A NONCONFORMAL FETI METHOD WITH A REDUCED GLOBAL INTERFACE SYSTEM.......cccceeueeuee 2240
Mingfeng Xue, Jian-Ming Jin, University of lllinois at Urbana-Champaign, United States

1F443.3: DIFFERENTIAL FORMS INSPIRED FINITE ELEMENT DISCRETIZATION FOR 2242
WAVEGUIDE EIGENVALUE PROBLEMS

Qi Dai, Weng Cho Chew, University of Illinois at Urbana-Champaign, United States; Li Jun Jiang, The University of Hong Kong,
Hong Kong SAR of China

1F443.4: FORMULATION OF THE HARDY SPACE METHOD IN A DISCONTINUOUS GALERKIN ......ccccceceeeneee 2244
FRAMEWORK

Stephen Hughey, Balasubramaniam Shanker, Michigan State University, United States; Andrew Baczewski, Sandia National
Laboratories, United States

1F444: TIME-DOMAIN FINITE ELEMENT AND DISCONTINUOUS GALERKIN METHODS

1F444.1: CALCULATION OF TIME-DOMAIN FAR FIELD OF ANTENNAS USING DG-FETD METHOD.............. 2246
Fu-Gang Hu, Chao-Fu Wang, Temasek Laboratories@NUS, Singapore



1F444.3: A NEW DG-FETD IMPLICIT TIME STEPPING SCHEME BASED ON E AND B FIELDS FOR ................ 2248
SEQUENTIALLY ORDERED SYSTEMS
Qingtao Sun, Qing Huo Liu, Duke University, United States

1F444.4: NEW DG-SETD METHOD FOR 3D EM SIMULATIONS 2250
Qiang Ren, Qing Huo Liu, Duke University, United States

1F444.5: P-REFINEMENT FOR LARGE-DOMAIN WAVEGUIDE STRUCTURES ANALYZED BY ...cccceveerreeceecnne 2252
FEM-MM TECHNIQUE

Sanja Manic, Colorado State University, United States; Milan Ilic, University of Belgrade, Serbia; Branislav Notaros, Colorado
State University, United States

1F444.6: STRUCTURE-AWARE TIME-DOMAIN FINITE-ELEMENT METHOD FOR EFFICIENT .....ccccceceeeeensenes 2254
SIMULATION OF VLSI CIRCUITS
Woochan Lee, Dan Jiao, Purdue University, United States

1F444.7: FAST ALGORITHM FOR GENERATING A MINIMAL-ORDER MODEL OF A GENERAL LOSSY ....... 2256
ELECTROMAGNETIC PROBLEM
Jin Yan, Dan Jiao, Purdue University, United States

1F444.8: A MATRIX-FREE TIME-DOMAIN METHOD INDEPENDENT OF ELEMENT SHAPE FOR ........cccoveeeee. 2258
ELECTROMAGNETIC ANALYSIS
Jin Yan, Dan Jiao, Purdue University, United States





