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1University of Mississippi, United States; 2University of Wisconsin-Milwaukee, United States; 3University of Seville, Spain 

IF21.7  EM Performance Analysis of Novel Double-Layer MNG-ENG Metamaterial FSS for Radome Applications     449 
S. Narayan, S. J. B., R. U. Nair, R. M. Jha, CSIR-National Aerospace Laboratories, India 

IF21.8  Improving Phase Continuity in Electromagnetic Gradient Surface for Large Reflecting Structures     451
H. P. Seo, Y. S. Kim, Y. Lim, Y. J. Yoon, Yonsei University, South Korea 

IF21.9  Mantle Cloaking Using Sub-Wavelength Conformal Metallic Meshes and Patches     453
Y. R. Padooru, A. B. Yakovlev, University of Mississippi, United States;  P.-Y. Chen, A. Alu, University of Texas at Austin, United States   

IF21.10  Experimental Demonstration of a Conformal Mantle Cloak for Radio-Waves     455
J. C. Soric, A. Alù, A. Kerkhoff, D. Rainwater, The University of Texas at Austin, United States 



 

 

 
IF22  Nanoscale Electromagnetics 

Session Chairs: Richard Ziolkowski, Stefano Maci 

IF22.1  An Update of Research on Scaled RF Replicas that Emulate Plasmonic and Graphene-based Devices     N/A
S. Hrabar1, Z. Eres2, D. Muha1, D. Zaluski1, M. Mlakar1, A. Vovk1 
1University of Zagreb, Croatia; 2Research Institute Rugjer Boskovic, Croatia 

IF22.2  Design of Optical Antennas with Broad Bandwidth      N/A
H. Zhang, Y. Lin, University of North Texas, United States 

IF22.3  Nano-Corrugated Plasmonic Surface for Light Trapping    N/A
A. Polemi, K. L. Shuford, Drexel University, United States 

IF22.4  Leaky-Wave Slot Antennas at Optical Frequencies    N/A
A. Polemi, Drexel University, United States;  S. Maci, University of Siena, Italy   

IF22.5  Low-Terahertz Transmissivity and Broadband Planar Filters Using Graphene-Dielectric Stack    N/A 
C. S. R. Kaipa1, A. B. Yakovlev1, G. W. Hanon2, Y. R. Padooru1, F. Medina3, F. Mesa3 
1University of Mississippi, United States; 2University of Wisconsin-Milwaukee, United States; 3University of Seville, Spain 

IF22.6  Analysis of Nanoscale Electromagnetic Problems by Using an Integral Equation Method with Fast Inverse Laplace Transform    N/A
S. Kishimoto, S. Ohnuki, Y. Ashizawa, K. Nakagawa, Nihon University, Japan;  W. C. Chew, University of Illinois, USA   

IF22.7  Analysis of Electromagnetic Fields of a Plasmonic Cross Antenna with Bit-Patterned Media    N/A
H. Iwamatsu, T. Kato, S. Ohnuki, Y. Ashizawa, K. Nakagawa, Nihon University, Japan;  W. C. Chew, University of Illinois, USA   

IF22.8  Hybrid Simulation of an Electron Constrained by a Harmonic Oscillator Potential Using the FDTD Method for the Maxwell - Schrodinger Equations    N/A
T. Takeuchi, S. Ohnuki, T. Sako, Y. Ashizawa, K. Nakagawa, Nihon University, Japan;  M. Tanaka, Gifu University, Japan;  W. C. Chew, University of Illinois, USA   

IF22.9  A Maxwell-Bloch Solver for the Analysis of Nanocavity Optics Problems    N/A
N. Miller, A. Baczewski, D. Dault, C. Piermarocchi, B. Shanker, Michigan State University, United States 

IF22.10  Design Optimization of Nanobowtie Antenna for High-Efficiency Low Bandgap Photovoltaic Cells    N/A
S. Choi, K. Sarabandi, University of Michigan, United States 

IF22.11  Wavefront Engineering and Sub-Diffraction Light Control with High Contrast Dielectrics   N/A
J. Li, University of Illinois at Chicago, United States 

IF22.12  Properties of CNT Array Scatterers as a Function of Frequency      457
A. I. Sotiropoulos, S. Koulouridis, University of Patras, Greece;  H. T. Anastassiu, Technological and Educational Institute of Serres, Greece   

IF22.13  Boosting PV Cell Performances by Using Horn Nano-Concentrators    459 
D. Ramaccia, F. Bilotti, A. Toscano, "Roma Tre" University, Italy 

IF22.14  Broadband Absorbers for the Mid-IR Based on Multi-Screen Frequency Selective Surfaces      461
J. A. Bossard, Z. Bayraktar, D. H. Werner, The Pennsylvania State University, United States 

IF22.15  Metamaterials with Custom Emissivity Polarization in the Near-IR     463 
J. A. Bossard, D. H. Werner, The Pennsylvania State University, United States 

IF22.16  Modeling of Optical Dielectric Nanoantennas at Microwaves    N/A
D. S. Filonov1, A. E. Krasnok1, A. E. Miroshnichenko2, A. P. Slobozhanyuk1, P. V. Kapitanova1, Y. S. Kivshar1,2, P. A. Belov1,3 
1National Research University of Information Technologies, Mechanics and Optics (ITMO), Russian Federation; 2Australian National University, Australia; 3Queen Mary 
University of London, United Kingdom 



 

 

 
IF23  Antenna Applications of Metasurfaces 

Session Chairs: Filippo Capolino, Franco De Flaviis 

IF23.1  Octave Bandwidth Monopole Antenna Using Ultra-Thin Anisotropic Metamaterial Coating    N/A
Z. H. Jiang, M. D. Gregory, D. H. Werner, The Pennsylvania State University, United States 

IF23.2  Planar Spiral AMCs Integrated on 60 GHz Antennas     465
H. F. Contopanagos, National Center for Scientific Research, Greece;  C. A. Kyriazidou, Broadcom Corporation, Greece;  F. De Flaviis, University of California, Irvine, 
USA;  N. G. Alexopoulos, Broadcom Corporation, USA   

IF23.3  A Compact Directive Antenna Combining Metamaterial Collimating Lens and Artificial Magnetic Ground Plane    467 
J. P. Turpin, Q. Wu, D. H. Werner, Pennsylvania State University, United States;  E. Lier, B. Martin, M. Bray, Lockheed Martin, United States   

IF23.4  Tunable and Active Metasurface-Based On-Chip Antennas     469
S. Saadat, H. Mosallaei, Northeastern University, United States 

IF23.5  Effect of Ground Plane on Circularly Polarized Microstrip Antenna Using Artificial Ground Structure    471
T. Fukusako, R. Nobe, S. Maruyama, Kumamoto University, Japan 

IF23.6  Possible Feeds of the HIS Antenna Without Dipole on Top    473
C. Guclu, S. Pan, J. Sloan, F. Capolino, University of California, Irvine, USA 

IF23.7  Artificial Impedance Surface for Widening the Bandwidth of an Antenna     475
X. Begaud, A. C. Lepage, J. Sarrazin, Telecom ParisTech, France 

IF23.8  Circularly Polarized Metasurface Antennas    477
G. Minatti, S. Maci, University of Siena, Italy;  A. Freni, University of Florence, Italy;  P. De Vita, Ingegneria dei Sistemi, Italy;  M. Sabbadini, European Space Agency, 
The Netherlands   

IF23.9  CP Metasurfaced Antennas Excited by LP Sources     479 
H. L. Zhu, K. L. Chung, X. L. Sun, S. W. Cheung, T. I. Yuk, The University of Hong Kong, China 

IF23.10  Metasurface Transformation    N/A
E. Martini, S. Maci, University of Siena, Italy 



 

 

 
IF24  Wireless Systems and RFID in Complex Environments 

Session Chairs: Perry Wilson, YU-JIUN REN 

IF24.1  Receptive Properties of the Human Body of Emitted Electromagnetic Waves for Energy Harvesting      481
J. Hwang, T. Kang, C. Hyoung, S. Kang, Electronics and Telecommunications Research Institute, South Korea 

IF24.2  Radar Characterization of Automobiles and Surrogate Test-Targets for Evaluating Automotive Pre-Collision Systems     483
W. Buller, Michigan Technological University, United States;  D. Leblanc, University of Michigan, United States   

IF24.3  Experimental Study on the Effects of Groups of People on Magnetoquasistatic Positioning Accuracy     485
D. D. Arumugam1, J. D. Griffin2, D. D. Stancil3, D. S. Ricketts1 
1Carnegie Mellon University, United States; 2Disney Research Pittsburgh, United States; 3North Carolina State University, United States 

IF24.4  Efficient Ambient WiFi Energy Harvesting Technology and Its Applications    487
U. Olgun, C.-C. Chen, J. L. Volakis, ElectroScience Lab. The Ohio State University, United States 

IF24.5  Measurement of the Distribution of the Electromagnetic Field from Multisource Inside a Car Using a Hook Dipole     489
R. A. A. Rodrigues, G. Fontgalland, Universidade Federal de Campina Grande- UFCG, Brazil;  S. E. Barbin, Universidade de São Paulo, Brazil   

IF24.6  Measurements and Simulations of Multi-Frequency Human Radar Signatures     491
J. Park, J. T. Johnson, The Ohio State University, United States 

IF24.7  Practical Read Range Evaluation of Wearable Embroidered UHF RFID Tag     493
K. Koski, E. Koski, T. Bjorninen, A. A. Babar, L. Ukkonen, L. Sydanheimo, Tampere University of Technology, Finland;  Y. Rahmat-Samii, University of California Los 
Angeles, USA   

IF24.8  Fabrication of Embroidered UHF RFID Tags    495
E. Koski, K. Koski, T. Bjorninen, A. A. Babar, L. Sydanheimo, L. Ukkonen, Tampere University of Technology, Finland;  Y. Rahmat-Samii, University of California Los 
Angeles, USA   

IF24.9  Determining Efficiency of HF Aircraft-Coupled Antennas in Composite Aircraft Using FDTD     497
C. Amburgey, R. Perala, G. Rigden, T. McDonald, Electro Magnetic Applications, Inc., United States 



 

 

 
IF25  Small Antennas: Low Frequency Applications 

Session Chairs: Ashwin Iyer, Peder Hansen 

IF25.1  LF Antenna Optimization over High Impedance Ground Plane     499
A. R. Rodriguez, P. Hansen, L. Koyama, SPAWAR Systems Center Pacific, United States;  Q. Ding, V. Lomakin, ECE UCSD, United States   

IF25.2  Optimized Helical Monopole Antennas for Portable VHF Communication Devices     501
S. Zhao, C. Fumeaux, C. Coleman, Adelaide University, Australia 

IF25.3  Design and Performance of an Integrated Antenna for a 433MHz Car Park Monitoring System     503
R. Caso, A. Michel, P. Nepa, G. Manara, University of Pisa, Italy;  R. Massini, Consortium Ubiquitous Technologies (CUBIT), Italy   

IF25.4  Chassis Engineering to Enlarge the Bandwidth for GSM-450 Application     505
F. Ferrero, R. Staraj, J.-M. Ribero, CNRS-University of Nice, France 

IF25.5  Driven, Metamaterial-Inspired, 3D Magnetic EZ Antenna for Mesoband HPM Applications    507
J. Ng, R. W. Ziolkowski, University of Arizona, United States;  S. Tyo, University of Arizona, USA;  M. C. Skipper, M. D. Abdalla, ASR Corporation, USA   

IF25.6  Reducing the Size of Monopole Antennas Using Magneto-Dielectric Material Loading    509 
N. V. Venkatarayalu, M. Iddagoda, EADS Innovation Works, Singapore;  L. B. Kong, S.-K. Ting, National University of Singapore, Singapore   

IF25.7  Electrically Small Magneto-Dielectric Coated VHF Monopole Antenna    511 
C.-F. Wang, L. B. Kong, F.-G. Hu, Z. Yang, Z.-W. Li, National University of Singapore, Singapore 

IF25.8  Design and Performance of a Lumped Resistively Loaded Spiral Antenna     513
M. Zou, J. Pan, P. Li, UESTC, China 

IF25.9  A Compact Circularly Polarized Multilayer Printed Antenna for Use on Micro-Satellites     515
A. P. Murdoch, S. K. Podilchak, Y. M. Antar, Royal Military College of Canada, Canada 

IF25.10  Fundamental Study on Curved Folded Dipole Antenna     517
T. Nakao, N. T. Hung, M. Nagatoshi, H. Morishita, National Defence Academy, Japan 



 

 

 
IF26  Remote Sensing 

Session Chairs: Andreas Danklmayer, sermsak jaruwatanadilok 

IF26.1  Trends and Variation in Ku-Band Backscatter of Natural Targets on Land Observed in QuikSCAT Data     N/A
S. Jaruwatanadilok, B. W. Stiles, Jet Propulsion Laboratory, California Institute of Technology, United States 

IF26.2  FDTD Simulation of Radio Wave Propagation at Intersection Surrounded by Compound Walls in Residential Area for Inter-Vehicle Communications Using   519 
720 MHz Band 
K. Taguchi, R. Aoyama, S. Imai, T. Kashiwa, Kitami Institute of Technology, Japan 

IF26.3  On the Propagation of mmWave-Signals in the Maritime Boundary Layer     N/A
A. J. Danklmayer, H. Essen, Fraunhofer FHR, Germany;  J. Foerster, M. Behn, Technical Center for Ships and Naval Weapons, Germany;  Y. Hurtaud, DGA, 
France;  V. Fabbro, L. Castanet, ONERA, France   

IF26.4  Calibration of Ground Penetrating Radar Responses for Identification of Shallowly Buried Objects    N/A
M. Nishimoto, D. Yoshida, M. Himeno, M. Tanabe, Kumamoto University, Japan 

IF26.5  Imaging of Dielectric Targets Using RF Tomography    N/A
S. Nishikata, Mitsubishi Heavy Industried, Ltd., Japan;  V. Picco, T. Negishi, D. Erricolo, University of Illinois at Chicago, United States   

IF26.6  High Frequency Ground Wave Propagation    521 
S. F. Mahmoud, Kuwait University, Kuwait;  Y. M. M. Antar, Royal Military College of Canada, Canada   

IF26.7  Investigation of suitable Mapping Function for GAGAN system    N/A
R. C. Kudala, DEFENCE UNIVERSITY COLLEGE, Ethiopia 



 

 

 
IF27  RFID - Systems 

Session Chairs: Xianming Qing, Luca Catarinucci 

IF27.1  Power Conversion Gain as a Design Metric for RFID Systems      523
J. T. Block, L. Blanca-Pimentel, J. L. Gonzalez, M. J. Almada, C. R. Valenta, G. D. Durgin, Georgia Institute of Technology, United States 

IF27.2  Location and Tracking of Items Moving on a Conveyor Belt and Equipped with UHF-RFID Tags     525
P. Nepa, F. Lombardini, A. Buffi, University of Pisa, Italy 

IF27.3  Exploiting the Characteristics of Paraffin as a Substrate for UHF RFID and Antenna Applications     527
A. A. Babar1, S. Manzari2, A. Z. Elsherbeni3, L. Sydänheimo1, G. Marrocco2, L. Ukkonen1 
1Tampere University of Technology, Finland; 2University of Rome, Tor Vergata, Italy; 3University of Mississippi, USA 

IF27.4  A UHF Near-Field/Far-Field RFID Metamaterial-Inspired Loop Antenna    529 
X. Qing, Z. N. Chen, C. K. Goh, Institute for Infocomm Research, Singapore, Singapore 

IF27.5  Analysis of the RFID Antenna with the Nonlinear Component    531
W. Kang, J. Kim, K. Lee, Y. Chung, Kwangwoon University, South Korea 

IF27.6  A Flexible, Wideband RFID Tag Antenna for Metallic Surfaces     533 
J.-H. Cho, H.-W. Son, Chonbuk National University, South Korea;  S.-H. Jeong, W.-K. Choi, C.-W. Park, Electronics and Telecommunications Research Institute (ETRI), 
South Korea   

IF27.7  On the Use of UHF RFID Antenna Systems Customized for Robotic Applications     535
L. Catarinucci, S. Tedesco, L. Tarricone, University of Salento, Italy 

IF27.8  Passive UHF Tag-to-Tag Communications Properties      537
G. Marrocco1, S. Caizzone1,2 
1University of Roma Tor Vergata, Italy; 2German Aerospace Center (DLR), Germany 

IF27.9  Application of Rectennas for Contactless Energy Transfer     539
M. M. Maglio, R. E. Zich, Politecnico di Milano, Italy 

IF27.10  Range Improvement of Backscatter Radio Systems at 5.8GHz Using Tags with Multiple Antennas     541
M. B. Akbar, M. M. Morys, C. R. Valenta, G. D. Durgin, Georgia Institute of Technology, United States 



 

 

251. Antenna Feed Systems for Space and Terrestrial Applications 

Session Chairs: Sudhakar Rao, Nuria Llombart Juan, Isamu Chiba 
Session Organizers: Sudhakar Rao, Nuria Llombart Juan, Isamu Chiba 

251.1  Omnidirectional Antenna Bypassed Feeding Using a Turnstile Junction     543
F. Mayol Soler, M. Padilla Pardo, Rymsa, Spain 

251.2  An S/X-Band Feed Design for a 9m Dual-Offset Reflector Antenna for Weather Radar Application     545
R. Hoferer, R. Schwerdtfeger, General Dynamics SATCOM Tech, United States;  V. N. Bringi, Colorado State University, United States   

251.3  Leaky Wave Enhanced Phased Array for the Reduction of the Grating Lobe Level     547 
N. Llombart, Universidad Complutense de Madrid, Spain;  D. Blanco, E. Rajo-Iglesias, Universidad Carlos III, Spain;  J. Campuzano, A. Montesano-Benito, EADS CASA 
Espacio, Spain   

251.4  A Dual-Polarized, Dual-Frequency, Corrugated Feed Horn for SMAP    549
P. Focardi, P. R. Brown, NASA Jet Propulsion Laboratory, California Institute of Technology, United States 

251.5  The Proposed DESDynI Array-Fed Reflector Feed     551
N. F. Chamberlain, R. E. Hodges, J. D. Vacchione, M. S. Zawadzki, Jet Propulsion Laboratory, California Institute of Technology, United States 

251.6  Terahertz Antenna for Arrays of Hundreds of Pixels   553 
T. Reck1, C. Jung-Kubiak1, C. Lee1, N. Llombart-Juan2, G. Chattopadhyay,1, I. Mehdi1 
1Jet Propulsion Laboratory, United States; 2Universidad Complutense de Madrid, Spain 

251.7  A Ku-Band Dual-Polarization Connected Array of Dipoles with Wide-Scan Capability for in-Flight Entertainment    555
D. Cavallo1,2, A. Neto2, G. Gerini1, R. Bolt1, R. Grooters1, D. Deurloo1, B. van Zalk3, G. Toso4, R. Midthassel4 
1TNO, Netherlands; 2Delft University of Technology, Netherlands; 3Thales Netherlands B.V., Netherlands; 4European Space Agency, Netherlands 

251.8  Design of Profiled Circular Horn Feed with High Efficiency     557
T. S. Bird, CSIRO ICT Centre, Australia;  C. Granet, BAE Systems Australia Ltd, Australia   

251.9  A Slotted Waveguide Array Antenna Covered by a Dielectric Slab with a Post-Wall Cavity    559
S. Yamaguchi, Mitsubishi Electric Corporation, Japan 

251.10  A Reverse-Diplexing RF Chain Architecture for Space Telecom Antennas    561 
G. Addamo1, O. A. Peverini1, P. Cecchini2, R. Mizzoni2, R. Tascone1, G. Virone1 
1IEIIT-CNR, Italy; 2Thales Alenia Space Italy, Italy 

251.11  S-Band Feeder for Balloon Ground Station System     562
L. J. Foged, A. Giacomini, A. Potenza, R. Morbidini, SATIMO, Italy;  J. P. Abadie, ELTA, France;  J. Mongis, CNES, France   
 

 

252. Prof. Robert Kouyoumjian Memorial Session: Asymptotic HF and Hybrid Methods 

Session Chairs: Giuliano Manara, Prabhakar Pathak 
Session Organizers: Giuliano Manara, Prabhakar Pathak 

252.1  The Contribution of Prof. Robert Kouyoumjian to Edge Diffraction and Field Transition at and near Shadow Boundaries Using UTD    N/A
C. A. Balanis, Arizona State University, United States 

252.2  Uniform Geometrical Theory of Diffraction for a Curved Wedge Excited by an Electromagnetic Beam    N/A
P. H. Pathak, Ohio State University, United States;  Y. Kim, Loral, SSD, United States   

252.3  A UTD Analysis of Inhomogeneous Plane Wave Diffraction     N/A
G. Manara, P. Nepa, University of Pisa, Italy 

252.4  Large Complex Modeling Using UTD: in Memory of Prof. Robert Kouyoumjian    N/A
R. J. Marhefka, The Ohio State University, United States 

252.5  Input Impedance and Mutual Coupling of Dipoles Close to the Edge of a Half-Plane     N/A
L. Aberbour1, H. Rmili2, C. Craeye1, S. Maci3 
1Université Catholique de Louvain, Belgium; 2University of Moastir, Tunisia; 3University of Siena, Italy, Italy 

252.6  UTD for Wedge Double Diffraction: from Prof. Kouyoumjian's Early Contributions to the Most Recent Results     N/A
M. Albani, G. Carluccio, F. Puggelli, University of Siena, Italy 

252.7  Learning Electromagnetics and Diffraction Theory from Prof. Robert Kouyoumjian     N/A
J. L. Volakis, Ohio State University, United States 

252.8  From Keller’s 50-Year Old GTD to Its Modern Applications in Reflector Antenna Designs: a Historical Perspective     N/A
Y. Rahmat-Samii, UCLA, United States 

252.9  Rapid Antenna Coupling Analysis Tool for Arbitrary Antennas Using UTD      564
H. Z. Zhang, J. A. Catton, J. H. Morrill, Boeing, United States;  P. H. Pathak, The Ohio State University, United States   

252.10  Further Studies of Scattering by a Lossless DNG Metamaterial Wedge     N/A
P. L. E. Uslenghi, University of Illinois at Chicago, United States;  V. G. Daniele, Politecnico di Torino, Italy   

252.11  A Review of the Incremental Theory of Diffraction for Complex Source Points    N/A
D. Erricolo, University of Illinois at Chicago, United States;  S. M. Canta, Space Systems/Loral, United States;  A. Toccafondi, Università di Siena, Italy   



 

 

 
253. Antenna Arrays: Theory and Design 

Session Chairs: Robert MacPhie, Benjamin Braaten 

253.1  A Phase Only Excitation Law for Omnidirectional Linear Arrays of Dipoles Including Coupling Effects    N/A 
G. Toso, P. Angeletti, D. Petrolati, European Space Agency, Netherlands 

253.2  Reconfigurable Wave Velocity Transmission Lines for Phased Arrays     N/A
N. Host, C.-C. Chen, J. L. Volakis, Ohio State University, United States 

253.3  Phase-Amplifying Architecture for Coupled-Oscillator Arrays     N/A
R. Moussounda, R. G. Rojas, The Ohio State University, United States 

253.4  Beam Steering Body-Worn Smart Antenna Array    N/A 
R. Islam, M. Ali, University of South Carolina, United States 

253.5  Design of Multiple-Element, Closely-Spaced Parasitic Array    N/A
Y. Li, Baylor University, United States 

253.6  A Linear Receiving Array Which Combines Two Square-Law Detector Outputs to Increase the Array Directivity    N/A 
R. H. MacPhie, L. Yuan, University of Waterloo, Canada 

253.7  Minimum Q for Arrays above a Ground Plane     N/A
J. P. Doane, K. Sertel, J. L. Volakis, Ohio State University, United States 

253.8  Antenna Array Thinning and Selective Excitation Techniques for Side Lobe Level Reduction and Power Management    N/A
S. D. Keller, US Army Research Laboratory, United States 

253.9  Measurement and Analysis of a Wireless Phased Array Antenna Prototype    N/A 
M. A. Stoneback, M. I. Stoneback, Y. Kuga, University of Washington Dept. of Electrical Engineering, United States 

253.10  Low Sidelobe Substrate Integrated Waveguide (SIW) Series Slot Array Antenna for 45°-Inclined Linear Polarization     N/A
D.-Y. Kim, S. Nam, Seoul National Univ., South Korea 

253.11  The 12-Beam Switching System with Adjustable Phase Shift Array    N/A
C.-J. Chang, H.-P. Lin, National Taipei University of Technology,, Taiwan;  M.-C. Tseng, Industrial Technology Research Institute, Taiwan;  S.-S. Jeng, National Dong 
Hwa University, Taiwan   



 

 

 
254. Electromagnetic Imaging and Sensing Applications in Biology and Medicine 

Session Chairs: Elise Fear, Mahta Moghaddam 

254.1  Microwave Tomography via Domain Decomposition for Finite Element Methods    566 
E. A. Attardo, Istituto Superiore Mario Boella, Italy;  G. Vecchi, Politecnico di Torino, Italy   

254.2  High-Permittivity Dielectric Materials for Optimum Transmittance in MRI Systems    N/A
G. Carluccio1,2, Q. X. Yang2, D. Erricolo1, C. M. Collins2 
1University of Illinois at Chicago, United States; 2Pennsylvania State University, United States 

254.3  Shielded UWB Sensor for Biomedical Applications    N/A
J. Bourqui, E. C. Fear, Universtity of Calgary, Canada 

254.4  Feasibility Study of Microwave Tomography for In Vivo Characterization of Tissue as a Diagnostic Technique for Human Disease    N/A 
C. Kaye, J. LoVetri, A. Zakaria, M. Ostadrahimi, University of Manitoba, Canada 

254.5  Thermoacoustic Imaging and Spectroscopy for Enhanced Materials Differentiation     N/A
X. Wang, D. Bauer, R. Witte, H. Xin, University of Arizona, United States 



 

 

 
255. Microstrip antennas and printed devices 

Session Chairs: Vasudevan Kesavath, Jennifer Bernhard 

255.1  Conformal Biomimetic Antenna Array for Direction Finding    N/A
G. Fontgalland, UFCG, Brazil;  J. L. Volakis, OSU, United States   

255.2  Light-Responsive, Heat-Activated, Reconfigurable Microstrip Structures     N/A
G. J. Hayes, North Carolina State University, United States;  Y. Liu, M. D. Dickey, Chemical and Biomolecular Engineering, United States;  G. Lazzi, University of Utah, 
United States   

255.3  A Reconfigurable Circularly-Polarized Microstrip Antenna Using Micro-Pneumatic Control     N/A
B. Wu, M. Okoniewski, C. Hayden, University of Calgary, Canada 

255.4  A Center-Fed Half-Width Microstrip Leaky-Wave Antenna with an Adjustable Principal Beam    N/A
K. Akinlabi-Oladimeji, J. Tang, A. Temme, E. J. Rothwell, P. Chahal, L. C. Kempel, R. O. Ouedraogo, Michigan State Univ, United States 

255.5  Investigation of Resonance Properties of Modified Microstrip Patch Antennas    N/A
K. R. Schab, J. T. Bernhard, University of Illinois at Urbana-Champaign, United States  

255.6  Dual-Band Planar Microstrip Butler Matrix     N/A
J. Shao, H. Ren, B. Arigong, H. Zhang, University of North Texas, United States 

255.7  Miniaturized Handset and Tablet Internal Antennas for 3G and Long Term Evolution Applications     N/A
Y.-J. Ren, Research In Motion Corp., United States 

255.8  Analytical and Simulated Resonances of a Helmet-Mounted Conformal Patch Antenna    N/A
B. Amang, G. Wilkins, Morgan State University, United States;  S. Weiss, Army Reseach Laboratory, United States   

255.9  Microwave Antennas Based on Small Ferrite Particles     N/A
M. L. Sigalov1,2, Z. Ibragimov2,3, M. Berezin2,3, R. Shavit3, E. Kamenetskii3 
1Applied Electromagnetics Ltd, Israel; 2Goji Israel Ltd, Israel; 3Ben-Gurion University of the Negev, Israel 

255.10  Millimeter-Wave Printed Yagi-Uda Anetnnas    N/A
H. Y. D. Yang, S. S. Zhao, University of Illinois at Chicago, United States 

255.11  Enhanced Axial-Ratio Bandwidth of a Probe-Fed Microstrip Antenna     N/A
T.-N. Chang, E.E. department, Tatung University, Taiwan 



 

 

 
256. Random and Complex Media Effects 

Session Chairs: Saba Mudaliar, Akira Ishimaru 

256.1  Effect on Solid Objects of Non-Linear High Energy Pulse Propagation Through Turbulent Environments    N/A
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Z. Wang, L. Zhang, D. Psychoudakis, J. L. Volakis, The Ohio State University, United States 

303.6  Comparison of Two Planar Elliptical Ultra-Wideband PPy Conductive Polymer Antennas     728
T. Kaufmann1, A. Verma1, S. F. Al-Sarawi1, V.-T. Truong2, C. Fumeaux1 
1The University of Adelaide, Australia; 2Defence Science and Technology Organisation (DSTO) Melbourne, Australia 

303.7  Inkjet Printed S-Band and L-Band Antenna Arrays Wrapped on a Cylinder    N/A
M. Maimaiti, R. Baktur, Utah State University, United States 

303.8  Wearable Textile Antennas for Low UHF Applications   N/A 
M. Orefice, P. Pirinoli, G. Vietti, Politecnico di Torino, Italy 

303.9  Major Factors Restricting Bandwidth Performance in Antenna Array Feed Network Printed on Flexible Membranes and Made with Foam Substrate    N/A 
P. Kabacik, M. Hofman, Wroclaw University of Technology, Poland 



 

 

 
304. Future Trends in Radar 

Session Chairs: Lorenzo Lo Monte, Gary Scalzi, Jon Sjogren 
Session Organizers: Lorenzo Lo Monte, Gary Scalzi 

304.1  Implications of Current Radar Research on Antennas and Propogation     730
G. J. Scalzi, Air Force research Laboratory, United States 

304.2  Human Thermal Emissions and Their Exploitation in Passive Microwave Radar     732 
R. Vela, University of Dayton Research Institute, United States;  R. M. Narayanan, The Pennsylvania State University, United States;  R. L. Ewing, Air Force Research 
Laboratory, USA   

304.3  Polyomino Subarraying Through Genetic Algorithms    734
P. Rocca, R. Chirikov, ELEDIA Research Center - University of Trento, Italy;  R. J. Mailloux, Arcon Corporation, USA   

304.4  Target-Adaptive Radar Pulse-Train Optimization     736
A. C. O'Connor, Sensors Directorate, United States;  R. Vela, L. Lo Monte, University of Dayton Research Institute, United States   

304.5  On the Detection of Weak Targets that Exhibit Partial-Coherence     738
J. P. Browning, Air Force Research Laboratory, USA;  H. D. Griffiths, University College London, UK;  C. J. Baker, The Ohio State University, USA;  M. C. Wicks, 
University of Dayton Research Institute, OH   

304.6  Rediscovering Monopulse Radar with Digital Sum-Difference Beamforming    740
L. Lo Monte, R. Vela, University of Dayton Research Institute, United States;  L. Westbrook, Air Force Research Laboratory, United States   

304.7  Range-Doppler-Angle Ambiguity Function Analysis in Modern Radar     742
M. C. Wicks, L. Lo Monte, R. Vela, University of Dayton, United States 

304.8  Virtual Beamforming with Multiple Input Multiple Output (MIMO) Radar   N/A 
H. Deng, Florida International University, USA;  B. Himed, Air Force Research Laboratory, Wright-Patterson AFB, USA   

304.9  Software Defined, Plug-and-Play (PNP) Radar Transceiver for Phased-Array Applications      743
J. P. Browning, Air Force Research Laboratory, United States;  A. Bhat, A. Feinberg, C. Lin, Intelligent Automation, Inc., United States;  R. C. Mone, E. L. Turner, 
M. D. Tracy, Lockheed Martin, United States   

304.10  Cramér-Rao Bound Analysis for Target Range and Angle of Arrival Estimation Using Multipath Exploitation with a Single Antenna Radar    N/A
H. T. Hayvaci, P. Setlur, N. Devroye, D. Erricolo, University of Illinois at Chicago, United States 



 

 

 
305. Phased Array Antennas I 

Session Chairs: Andrea Massa, Kubilay Sertel 

305.1  A Structurally Integrated Wide Band UHF Array on a Flying Wing    745 
S. Livingston, G. Shows, J. Lee, Raytheon Co., United States;  B. Chiou, Bell Hielicopter Textron, US;  K. A. Hunten, Lockheed Martin Aeronautics, US   

305.2  Holography-Based Phased-Array Antenna Imaging Systems     747
E. C. Ngai, Hann-Jann, United States 

305.3  Circuit Model Based Optimization of Ultra-Wideband Arrays     749 
E. A. Alwan, K. Sertel, J. L. Volakis, The Ohio State University, Electroscience Laboratory, United States 

305.4  A 6.3:1 Bandwidth Scanning Tightly Coupled Dipole Array with Co-Designed Compact Balun     751 
J. P. Doane, K. Sertel, J. L. Volakis, The Ohio State University, United States 

305.5  Circular Sparse Arrays with Quantized Weights     753
P. Angeletti, G. Toso, European Space Agency, Netherlands 

305.6  Ka-Band Active Sparse Arrays for SATCOM Applications    755 
A. Catalani, L. Russo, Space Engineering SpA, Italy;  O. M. Bucci, Università “Federico II”, Italy;  T. Isernia, Università Mediterranea, Italy;  G. Toso, P. Angeletti, 
European Space Agency, Netherlands   

305.7  Synthesis of Planar Arrays Through Bayesian Compressive Sensing     757
G. Oliveri, M. Carlin, A. Massa, ELEDIA Research Center - University of Trento, Italy 

305.8  Analysis of Infinite Phased Array Antennas with Gaussian Excitation Weightings     759
H.-T. Chou, Yuan Ze University, Taiwan;  S.-C. Tuan, Oriental Institute of Technology, Taiwan   

305.9  General Analysis of Floquet Modes for an One-Dimensional, Infinite Phased Array Antennas     761
H.-T. Chou1, S.-C. Tuan2, L.-R. Kuo1 
1Yuan Ze University, Taiwan; 2Oriental Institute of Technology, Taiwan 

305.10  Synthesis of Thinned Uniformly-Excited Time-Modulated Linear Arrays Using an Improved Invasive Weed Optimization Algorithm     763
R. Bhattacharya, S. Saha, T. K. Bhattacharyya, Indian Institute of Technology Kharagpur, India 



 

 

 
306. Electromagnetic Imaging for Breast Cancer Detection 

Session Chairs: Susan Hagness, Ovidio Bucci 

306.1  UWB Magnitude Combined Realistic Breast Model Imaging Capabilities     765
M. Guardiola, L. Jofre, J. Romeu, UPC, Spain 

306.2  Microwave Breast Imaging Using an Enclosed Array of Multi-Band Miniaturized Patch Antennas     N/A
M. J. Burfeindt, J. D. Shea, A. M. Weiss, N. Behdad, B. D. Van Veen, S. C. Hagness, University of Wisconsin-Madison, United States 

306.3  3D Nonlinear Inversion of Realistic Phantoms with Time-Domain Data    N/A
G. Chen, M. Ali, M. Moghaddam, University of Southern California, United States 

306.4  Average Property Estimation of Breast Tissue: the Use of Time-Gating and Antenna Compensation Techniques    N/A
J. D. Garrett, J. Bourqui, E. Fear, University of Calgary, Canada 

306.5  Estimation of regional geometric and spatially averaged dielectric properties of an object     767
D. J. Kurrant, E. C. Fear, University of Calgary, Canada 

306.6  Terahertz Tomography Technique for the Assessment of Breast Cancer Tumor Margins    N/A
A. M. Hassan1, D. C. Hufnagle2, G. E. Pacey3,4, M. El-Shenawee1 
1University of Arkansas, United States; 2Miami University, Unites States; 3Ohio Wright Center for Innovation (IDCAST), Unites States; 4University of Dayton Research 
Institute, Unites States 

306.7  Contrast-Enhanced Microwave Imaging of Breast Tumors Using Sparsity Regularization    769
F. Gao, B. D. Van Veen, S. C. Hagness, University of Wisconsin-Madison, United States 

306.8  Feasibility Study of a Novel Microwave Breast Cancer Imaging Approach Exploiting Magnetic Nanoparticle as Contrast Agents    771
O. M. Bucci, G. Bellizzi, University of Naples, Italy;  L. Crocco, C. Ilaria, S. Rosa, CNR, Italy   

306.9  Contrast-Enhanced Breast Cancer Detection Using Dynamic Microwave Imaging     773
M. Klemm, University of Bristol, United Kingdom 

306.10  Complex Natural Resonances of Dielectric Objects Embedded in Inhomogeneous Breast Models    775
F. Yang, A. M. Sanagavarapu, University of Technology Sydney, Australia 



 

 

 
307. Microstrip Circuits I 

Session Chairs: Dimitris Anagnostou, George Eleftheriades 

307.1  Design of a Miniaturized Branch Line Coupler Using Common Defected Ground Structure    777
J. Lim, J. Lee, Y. Jeon, K. Kwon, S.-M. Han, D. Ahn, Soonchunhyang University, South Korea;  Y. Jeong, Chonbuk National University, South Korea   

307.2  A Novel Heptagonal Microstrip Rat-Race Hybrid Coupler with Harmonic Suppression and Size Reduction    779 
W. Song, H. Deguchi, M. Tsuji, Doshisha University, Japan 

307.3  Low Loss H-Shape SIW Hybrid Coupler for Millimeter-Wave Phased Arrays Antenna Systems     781
W. M. Abdel-Wahab, S. Safavi-Naeini, University of Waterloo, Canada 

307.4  Exponentially-Decaying Traveling-Wave Resonators by Coupled Positive-Index/Negative-Index Guides    783
H. Mirzaei, G. V. Eleftheriades, University of Toronto, Canada 

307.5  Tunable Bandpass and Bandstop Filter Cascade for Dynamic Pole Allocation    785
H. H. Sigmarsson, University of Oklahoma, United States;  E. J. Naglich, J. Lee, D. Peroulis, W. J. Chappell, Purdue University, United States   

307.6  Sectoral Horn Printed Power-Combiner    N/A 
L. Boccia, A. Emanuele, E. Arnieri, A. Shamsafar, G. Amendola, University of Calabria, Italy 

307.7  CCITL Implementation Using Two-Section Microstrip Transmission Lines     787
S. Limsaengruchi, R. Silapunt, D. Torrungrueng, King Mongkut's University of Technology Thonburi, Thailand 

307.8  Design and Analysis of Dual-Band Unequal-Split Bagley Power Dividers     789
O. A. Abu-Alnadi, N. I. Dib, Jordan University of Science and Technology, Jordan 

307.9  Tri-Band Branch-Line Coupler with T-Type and Additional Port Impedance Transformers    791 
F. Lin, Q.-X. Chu, School of Electronic and Information Engineering,South China University of Technology, China 

307.10  Design and Analysis of a 3-Way Unequal Split Ultra-Wideband Wilkinson Power Divider   793 
D. F. Hawatmeh1, K. A. Al Shamaileh2, N. I. Dib1 
1Jordan University of Science and Technology, Jordan; 2Waseela for Integrated Telecommunications Solutions, Jordan 



 

 

 
308. Scattering by Random or Complex Media 

Session Chairs: Silvio Barbin, ismail jouny 

308.1  Scattering Features for Target Recognition Using Finite Rate of Innovation Model     795
I. I. Jouny, lafayette college, United States 

308.2  Scattering from an Object above a Rough Surface Using the Extended PILE Method Hybridized with PO Approximation     797
M. Kouali, C. Bourlier, IETR, France;  G. Kubické, DGA Information Superiority, France   

308.3  Scattering from Spherical Particles with Negative Permeability     799
Z. Ren, O. M. Ramahi, University of Waterloo, Canada 

308.4  Estimation of Side-Hole Location Using Circular Wavefront of Scattering Waves Visualized by Pulsed Laser Scanning    801 
T. Yamamoto1, H. Tsuda1, J. Takatsubo1,2 
1National Institute of Advanced Industrial Science and Technology (AIST), Japan; 2Tsukuba Technology Co., Ltd., Japan 

308.5  Nystrom Solutions of Electromagnetic Scattering by Inhomogeneous Anisotropic Objects    803
Y. W. Gu, M. S. Tong, Tongji University, China 

308.6  Combined Double Frequency Profiling of Microsrtucture Rain Parameters    805
A. Linkova, G. Khlopov, O. Voitovych, A. Kogut, G. Rudnev, Y. Belov, S. Khomenko, Usikov Institute of Radiophysics and Electronics of National Academy of Sciences of 
Ukraine, Ukraine 

308.7  A Study of Wave Coefficients as Target Signature for Identification    807
X. Jiang, Peking University, China;  M. Xia, University of Electronic Science and Technology of China, China   

308.8  Scattering of an Object above a Rough Surface with Impedance Boundaries Using IPO and FMM     809
M. Dehmollaian, H. Biglary, University of Tehran, Iran 

308.9  On the Implementation of the Method of Moments for Solving Volume Integral Equations with Inhomogeneous Dielectric Media     811
Z. Y. Zhu, W. T. Sheng, M. S. Tong, Tongji University, China 

308.10  RCS of a Target above a Random Rough Surface with Impedance Boundaries Using GO and PO Methods    813
H. Biglary, M. Dehmollaian, University of Tehran, Iran 



 

 

 
309. Measurements of Antennas and Wireless Systems 

Session Chairs: Tapan Sarkar, Michael Francis 

309.1  Validation of the Slepian Approach to Truncation-Error Reduction in Spherical Near-Field Scanning     815
K. T. Kim, Air Force Research Laboratory, United States 

309.2  Probe Pattern Inaccuracy in Fully Probe Corrected Multilevel Plane Wave Based near-Field Far-Field Transformed Planar near-Field Measurements    817
M. A. Qureshi, C. H. Schmidt, T. F. Eibert, Technische Universität München, Germany 

309.3  Sub Spectra Representation of Antennas for Plane Wave Based Near-Field Far-Field Transformation at Short Measurement Distances     819
C. H. Schmidt, T. F. Eibert, Technische Universität München, Germany 

309.4  Estimating Far-Field Errors Due to Mechanical Errors in Spherical near-Field Scanning     821
M. H. Francis, National Institute of Standards and Technology, United States 

309.5  Retrieval of Free Space Radiation Pattern Through Non-Anechoic Data     823
W. Zhao, M. HongSik, T. K. Sarkar, Syracuse University, United States 

309.6  Accuracy Improvement of a Positioning System by Using Software Algorithms    N/A
J. R. Almagro Clemente1, L. Hernandez García1, J. Carrillo Melo2, F. Cátedra Pérez1 
1University of Alcalá, Spain; 2Omron Europe, Spain 

309.7  An Effective Algorithm for the Synthesis of a Plane Wave Generator for Linear Array Testing     825
O. M. Bucci, Naples University “Federico II”, Italy;  M. D. Migliore, G. Panariello, D. Pinchera, University of Cassino, Italy   

309.8  Evaluation of Laboratory Equipments as Channel Sounding System for Mobile Radio Propagation      827
Y. H. Lee, Nanyang Technological University, Singapore;  Y. S. Meng, National Metrology Centre, A*STAR, Singapore   

309.9  Small-Scale Fading Determination with a Ray-Tracing Model, and Statistics of the Field    829
T. F. C. Leao, C. W. Trueman, Concordia University, Canada 

309.10  Implementation and Measurement of Millimeter-Wave on-Chip Multi-Antenna Systems with High Isolation    831
K. Payandehjoo, R. Abhari, McGill University, Canada 



 

 

 
310. UWB Antennas in Communications 

Session Chairs: Wajih Elsallal, Yazid Yusuf 

310.1  Experimental Characterization of the Underground UWB Channel      833
M. M. Moutairou, G. Y. Delisle, N. Kandil, LRTCS-UQAT, Canada 

310.2  An Integrated Antenna for Cognitive Radios     835
G. Augustin, T. A. Denidni, National Institute of Scientific Research, Canada 

310.3  Novel Monopole Antenna for Bluetooth and UWB Applications      837
G. N. Malheiros-Silveira1, R. T. Yoshioka2, H. E. Hernández-Figueroa1 
1State University of Campinas (UNICAMP), Brazil; 2Eldorado Research Institute, Brazil 

310.4  Design and Analysis of a Compact Antenna for UWB RFID Applications     839
A. Toccafondi, C. Della Giovampaola, University of Siena, Italy 

310.5  IR-UWB Wide-Beam Antenna for Indoor Home Security Service    841 
J. Moon, J. Ha, Y. Lee, J. Choi, Hanyang University, South Korea 

310.6  Effect of Spiral Antennas Pulse Distortion on the Performance of Ultra-Wideband Impulse Radio Systems    843
M. A. Elmansouri, D. S. Filipovic, University of Colorado at Boulder, United States 

310.7  Time Reversal Compared to Inverse Filtering     845
W. M. Dyab, T. K. Sarkar, Syracuse University, United States;  M. Salazar-Palma, Universidad Carlos III de Madrid, Spain   

310.8  Time-Reversal Techniques Applied to Ultrawideband Indoor Wireless Communication Systems: a Comparative Study    847 
A. E. Fouda, F. L. Teixeira, The Ohio State University, United States 

310.9  Transient Radiation Properties of Tapered Slot Antenna     849
K. Ebnabbasi, NORTHEASTERN UNIVERSITY, United States;  S. Sczyslo, Ruhr-Universität, GERMANY   

310.10  Integrated Dual-Purpose Narrow/Ultra-Wide Band Antenna for Cognitive Radio Applications     851
Y. Li, W. Li, Harbin Engineering University, China;  R. Mittra, The Pennsylvania State University, USA   



 

 

 
311. Optimization Techniques 

Session Chairs: Sembiam Rengarajan, Ahmad Hoorfar 

311.1  A Novel Methodology for the Shape Optimization of Electromagnetic Scattering Targets    N/A
N. V. Nair, B. Shanker, Michigan State University, United States 

311.2  Modified BBO Algorithm for Electromagnetic Optimization    N/A
Y. Wang1, M. Mussetta2, P. Pirinoli1 
1Politecnico di Torino, Italy; 2Politecnico di Milano, Italy 

311.3  Application of CMA Evolution Strategies for Multilayer Wall Parameter Estimation in Through-the-Wall Radar Imaging    N/A
A. Hoorfar, C. Thajudeen, Villanova University, United States 

311.4  Meta-Particle Swarm Optimization for Frequency Selective Surface     N/A
H. M. Linh, M. Mussetta, F. Grimaccia, R. E. Zich, POLITECNICO DI MILANO, Italy 

311.5  Design of Dual-Band GPS Antennas for Small Controlled Reception Pattern Antenna Applications    N/A
G. Byun1, H. Kim1, S. M. Seo2, I. Park3, H. Choo1 
1Hongik University, South Korea; 2Agency for Defense Development, South Korea; 3Ajou University, South Korea 

311.6  Genetic Algorithm Optimization of a Slot Array with Full Wave Method-of-Moments Analysis   N/A 
S. R. Rengarajan1,2 
1California State University, Northridge, United States; 2Jet Propulsion Laboratory, Caltech, 91109 

311.7  Novel Antenna Designs Using Level-Set Based Topology Optimization    N/A
G. Kiziltas, Sabanci University, Turkey 

311.8  Antennas for Power Transfer Optimization    N/A
H. Shadmehr, M. Mussetta, F. Grimaccia, R. E. Zich, POLITECNICO DI MILANO, Italy 

311.9  Analysis and Design of Frequency Selective Surface Using FEBI and Adaptive, Black-Box Model Order Reduction    N/A
M. B. Stephanson, Y. Zhao, J.-F. Lee, The Ohio State University, United States 

311.10  Optimum Placement of Array Antenna Elements on Aircraft for Accurate DOA Estimation in a Wide Frequency Range    N/A
G. Byun1, S. Park2, I. Park3, H. Choo1 
1Hongik University, South Korea; 2LIG Nex1 Co., Ltd., South Korea; 3Ajou University, South Korea 



 

 

 
312. Advances in FDTD Methods and Analysis 

Session Chairs: Tengmeng Tan, Jamesina Simpson 

312.1  An Analytical Expression for FDTD Solution to the Problem of TM Oblique Incidence on a Dielectric Thin Film     853
S.-K. Jeng, Department of Electrical Electrical Engineering, National Taiwan University, Taiwan 

312.2  Accuracy of Point Source Models with Coincident Phase Centers in a Cubic FDTD Grid for Arbitrary Source Orientation     855
G. M. Noetscher, Y. Xu, S. N. Makarov, Worcester Polytechnic Institute, United States 

312.3  Local Crank–Nicolson Procedure for Short Thin Wire in the FDTD Method     857
C. C. Guiffaut, A. A. Reineix, XLIM Institute - UMR CNRS - University of Limoges, France;  B. B. Pecqueux, CEA DAM GRAMAT, France   

312.4  FDTD Analysis of Dispersive Periodic Structures with Skewed Grids   859
K. ElMahgoub1, A. Z. Elsherbeni1, F. Yang1,2 
1The University of Mississippi, United States; 2Tsinghua University, China 

312.5  Implementation of a PEMC Boundary Condition in the 2-D FDTD Technique    861
V. Nayyeri, M. Soleimani, Iran University of Science and Technology, Iran;  M. Dehmollaian, University of Tehran, Iran   

312.6  An Efficient Implementation of a 3D Spatially-Filtered FDTD Subgridding Scheme      863
C. Chang, C. D. Sarris, University of Toronto, Canada 

312.7  Improvement of FDTD Simulation Accuracy Using the Oversampling Method of Rasterization      865
A. Eroglu, B. Westrick, Purdue University Fort Wayne, United States 

312.8  Moving Sources, FDTD and Reciprocity     867 
J. L. Young, C. L. Wagner, University of Idaho, United States 

312.9  High-Fidelity FDTD Modeling of Far-Field TE Scattering from a PEC Cylinder     869
D. B. Davidson, University of Stellenbosch, South Africa 



 

 

 
313. Antenna Feeds and Matching 

Session Chairs: Dimitrios Peroulis, Wonbin Hong 

313.1  Dual-Mode Waveguide Feeds for Polarization Control in Offset Reflector Antennas     N/A
Z. Allahgholi Pour, L. Shafai, University of Manitoba, Canada 

313.2  Frequency Selective Microstrip-to-Slotline Transition for Tapered Slot Antenna Feeding    N/A
D. Lo Hine Tong, P. Minard, A. Louzir, TECHNICOLOR R&D, FRANCE 

313.3  A Dual-Band Microstrip Crossover and Its Miniaturization    871 
J. Shao, H. Ren, B. Arigong, H. Zhang, University of North Texas, United States 

313.4  Wideband Diode-Based Reconfigurable Matching Network Operating at 36 dBm Input Power     873
W. N. Allen, D. Peroulis, Purdue University, United States 

313.5  Development of 2.4GHz One-Sided Directional Slot Antenna with 2-Stage Bandpass Filter     875
H. Kanaya, M. Kato, D. Kanemoto, K. Yoshida, R. K. Pokharel, K. Yoshitomi, Kyushu University, Japan 

313.6  60 GHz Dipole Antenna for Short Range Indoor Communication Systems    877
D.-J. Jung, J. N. Hansen, K. Chang, Texas A&M University, United States 

313.7  Reflectarray Antenna as a Feed Syetem for Parallel Plate Waveguide Slot Array      879
A. Kordzadeh, P. Mousavi, university of alberta, Canada 

313.8  Advances in Impedance Matching Tools for Antenna Applications     881
J. Rahola, Optenni Ltd, Finland 

313.9  Scan Capability of Fabry Perot Cavity (FPC) Antennas with Array Feeds     883
J. Kim, M. Kim, R. Mittra, Kyungsung University, South Korea 

313.10  Yagi Antenna with Frequency Domain Filtering Performance     885
Z. Wang, P. S. Hall, P. Gardner, University of Birmingham, U.K. 



 

 

 
314. Experimental Performance Analysis of Urban and Terrestrial Wireless Systems 

Session Chairs: Anatoliy Ioffe, Magdy iskander 

314.1  Rain Attenuation Fade-Slope Characteristics of 120-GHz-Band Wireless Links     887
A. Hirata, J. Takeuchi, H. Takahashi, N. Kukutsu, NTT Corporation, Japan 

314.2  Radio Channel Sounding Using a Circular Horn Antenna Array in the Horizontal Plane in the 2.3 GHz Band     889
A. Yamamoto, T. Sakata, Panasonic Corporation, Japan;  K. Ogawa, Toyama University, Japan;  K. Olesen, J. Ø. Nielsen, G. F. Pedersen, Aalborg University, Denmark   

314.3  Study of Path Loss for Ground Based Communication in Military UHF Band     891
X. H. Mao, Y. H. Lee, S. H. Ting, Nanyang Technological University, Singapore 

314.4  Impact of Antenna Pattern and Handset Rotation on Macro-Cell and Pico-Cell Propagation in Heterogeneous LTE Networks   893
E. Mellios, Z. Mansor, G. S. Hilton, A. R. Nix, J. P. McGeehan, University of Bristol, United Kingdom 

314.5  Experimental Study of Fading Characteristics for Wireless Communications in High-Speed Railway Environments    895
M.-C. Tseng, M.-H. Cheng, Industrial Technology Research Institute, Taiwan 

314.6  Bivariate Analysis of Indoor Radio Measurements     897 
A. S. Ioffe, G. Monghal, A. Papathanassiou, C. Rom, H. Yaghoobi, Intel Corporation, United States 

314.7  Determination of the Delay Spread of an Indoor Channel Measurement Campaign in the UHF Band    899 
S. Sczyslo, S. Dortmund, I. Rolfes, Ruhr-Universität Bochum, Germany 

314.8  Investigation of Inter-User Interference of Wireless Body Area Networks at 60 GHz     901
X. Y. Wu, Y. I. Nechayev, C. C. Constantinou, P. S. Hall, University of Birmingham, United Kingdom 

314.9  Measurement-Based Ray-Tracing Models Calibration in Urban Environments    903
A. Navarro_Cadavid1, N. Cardona2, D. Guevara3, J. Lopez2 
1Universidad Icesi, Colombia; 2Universitat Politecnica de Valencia, Spain; 3Universidad Francisco de Paula Santander, Colombia 

314.10  Statistical Adjustment of Empirical Propagation Path Loss Models to the COST 2100 Cali Reference Scenario    905
A. Navarro_Cadavid, C. A. Ardila_Marin, Universidad Icesi, Colombia 



 

 

 
315. Integral Equation Methods I 

Session Chairs: Andrew Peterson, Francesco Andriulli 

315.1  MFIE Impedance Matrix Integral Calculation to Prescribed Precision     N/A
J. S. Asvestas, D. W. Richardson, O. E. Allen, NAVAIR, United States 

315.2  Impact of Solenoidal Bases and Galerkin Testing on the Accuracy of Volume Integral Equation Numerical Solutions for Dielectric Bodies    N/A 
A. F. Peterson, Georgia Institute of Technology, United States 

315.3  Volume Integral Equation Method for Highly Anisotropic Media    N/A 
J. Markkanen, P. Ylä-Oijala, S. Järvenpää, A. Sihvola, Aalto University, Finland 

315.4  Combined Source Integral Equation for Electromagnetic Scattering by Homogeneous Lossy Objects     N/A
P. Ylä-Oijala1, S. P. Kiminki1, K. Cools2, F. P. Andriulli3, S. Järvenpää1 
1Aalto University, Finland; 2University of Nottingham, UK; 3TELECOM Bretagne, France 

315.5  A Sparse Direct Solution of an Augmented Formulation for Dielectric Scattering    N/A
J. Cheng, R. J. Adams, University of Kentucky, United States;  X. Xu, Sigrity, Inc., United States   

315.6  A Non-Conformal Integral Equation Domain Decomposition Method for Electromagnetic Scattering Analysis of Large Multi-Scale Objects    N/A
Z. Peng, K.-H. Lim, J.-F. Lee, ElectroScience Lab., United States 

315.7  A Hybrid Basis Function Technique for the Solution of Scattering from Complex Structures Using the Generalized Method of Moments    N/A
D. Dault, N. V. Nair, B. Shanker, Michigan State University, United States 

315.8  Novel Mode-Matching Technique for the Efficient Analysis of Complex Multi-Layer SIW and SISW-Based Structures    N/A
J. Seljan, M. Casaletti, G. Valerio, M. Ettorre, R. Sauleau, University of Rennes 1, France;  S. Maci, University of Siena, Italy   

315.9  A Macro Basis-Function-Based Technique for the Analysis of Thin Penetrable Scatterers over a Wide Frequency Band    N/A
C. Pelletti, R. Mittra, G. Bianconi, The Pennsylvania State University, United States 

315.10  Alternate Integral Equations for Simple Obstacles in Guides    N/A
C. M. Butler, Clemson University, United States 



 

 

IF31  MIMO Channel Characterization and Performance Evaluation 

Session Chairs: Naoki Honma, Costas Sarris 

IF31.1  Real-Time Millimeter-Wave MIMO Channel Measurements    907 
J. Ahmadi-Shokouh, G. Z. Rafi, A. Taeb, S. Safavi-Naeini, University of Waterloo, Canada 

IF31.2  Realistic Ray-Tracing Based Assessment of MIMO Performance in Indoor Environments      909
N. Sood, C. D. Sarris, University of Toronto, Canada 

IF31.3  Series Expansion of the MIMO Spatial Covariance     911
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356.1  Design of a LTCC Compact Implantable Broadband Antenna for Wireless Biotelemetry    1121
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356.4  Circular Antenna Array for Brain Imaging Systems    1125 
B. Mohammed1,2, A. Abbosh1, D. Ireland1 
1The University of Queensland, Australia; 2Mosul University, Iraq 

356.5  Self-Packaged Wrappable Patch Antenna and Circuit System for a Universal Wireless Endoscope Platform    1127
X. Cheng, G. J. Kim, Y.-K. Yoon, University of florida, United States 
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K. Vaddagiri1,2, S. Monni2, A. Neto1 
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357.1  Surface Roughness Modeling for CB-CPWs    1137
A. Sain, K. L. Melde, University of Arizona, United States 

357.2  Compact Ultra-Wideband Single-Ring Bandpass Filter with Sideband and Harmonic Suppression    1139
Y. Liu, K. Chang, Texas A&M University, United States 

357.3  Harmonic Suppression for Planar Ultrawideband Bandpass Filters Employing Broadside-Coupled Microstrip Patches   1141
B. Henin, A. Abbosh, M. Antoniades, University of Queensland, Australia 

357.4  Dual-Band Filters Using Complementary Split-Ring Resonator and Capacitive Loaded Half-Mode Substrate-Integrated-Waveguide     1143
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1Université de Nice-Sophia Antipolis, France; 2ST Microelectronics, France 
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I. Brinster, P. De Wagter, J. Lohn, Carnegie Mellon University, United States 
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G. C. Vietti, P. Pirinoli, M. Orefice, G. Dassano, Politecnico di Torino, Italy;  M. Mussetta, POLITECNICO DI MILANO, Italy   
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The Netherlands   

364.9  Design of Single-Feed Reflectarrays with Asymmetric Multi-Beams     1277
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F. P. Andriulli, Ecole nationale superieure des telecommunications de Bretagne (TELECOM Bretagne), France;  K. Cools, University of Nottingham, UK;  I. Bogaert, Gent 
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M. Li, N. Behdad, University of Wisconsin Madison, United States 
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G. I. Kiani, V. Dyadyuk, CSIRO, Australia 

401.8  A Broadband Flat Lens Based on Aperture-Coupled Patch FSSs with Four-Pole Resonant Behaviour    1293
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402.6  Performance Analysis of the Effective Dielectric Model for Perfect Electric Conducting Objects     1309
Y. Huang, Montana state University, United States;  Y. Zhao, G. Wan, Northweatern Polytechnic University, China   

402.7  Thin Wave Absorber Composed of Mushroom Structures    1311 
J. Shinohara, N. Michishita, Y. Yamada, National Defense Academy, Japan;  H. Hada, Fujitsu Limited, Japan   

402.8  Electromagnetic Power Absorption in Cylindrical Models    N/A
F. Keshmiri, C. Craeye, Universite Catholique de Louvain, UCL, Belgium 

402.9  RCS of Phased Array with Parallel Feed Network   N/A 
H. Singh, S. Hl, R. M. Jha, CSIR-National Aerospace Laboratories, Bangalore, India, India 

402.10  Fractal Dimension Effect in Scattering of the Multilayered Sphere     1313
L. Xu, G. Liu, School of Science, XIDIAN University, China 



 

 

 
403. AMTA Special Session - Advances in RF Measurement Technology 

Session Chairs: Chris Coleman, Ivan LaHaie 
Session Organizers: Ivan LaHaie, Chris Coleman 

403.1  Operator Processing    N/A
C. M. Coleman, Integrity Applications Inc., United States 

403.2  Equivalent Current Approach as an Advanced Field Interpolation Technique     1315
L. J. Foged, L. Scialacqua, F. Saccardi, SATIMO, Italy;  J. Araque Quijano, Universidad Nacional de Colombia, Colombia;  M. Sabbadini, ESA/ESTEC, The 
Netherlands;  G. Vecchi, Politecnico di Torino, Italy   

403.3  The NASA Debris Radar for Characterizing Static and Dynamic Ascent Debris Events for Safety of Flight    1317
B. M. Kent, P. Ryan, C. Thomas, Air Force Research Laboratory - Sensors Directorate, United States 

403.4  Reflector Surface Distortion on a Sub-Reflectarray Cassegrain System: Simulations, Measurements, and Microwave Holographic Diagnostics    1319
H. Rajagopalan, Y. Rahmat-Samii, University of California Los Angeles, United States 

403.5  Optimal Mode Filtering in Probe Corrected Cylindrical Near-Field Measurements    N/A
R. J. Pogorzelski, L. R. Amaro, California Institute of Technology, United States 

403.6  Parametric Study of Probe Positioning Errors in Spherical Near-Field Test Systems for Millimeter-Wave Applications    N/A
D. Janse van Rensburg, Nearfield Systems Inc, USA 

403.7  Free Space Scattering Measurements of Scale 3D Structures    N/A
J.-M. Geffrin, C. Eyraud, A. Litman, Institut Fresnel, France;  R. Vaillon, B. Lacroix, Cethil, France   

403.8  A Cone Shaped Taper Anechoic Chamber for Antenna Measurements in the 200 MHz to 18GHz Frequency Range    1321
V. Rodriguez, ETS-Lindgren, United States 



 

 

 
404. Evaluation Techniques for Compact Multi Element Antennas for MIMO 

Session Chairs: Rodney Vaughan, Jane Yun 
Session Organizers: Rodney Vaughan, Jane Yun 

404.1  Theoretical Models for Improving OTA Measurement Quality of Throughput of LTE Devices with MIMO and OFDM in Reverberation Chamber    N/A
P.-S. Kildal, Chalmers University of Technology, Sweden;  C. Orlenius, Bluetest AB, Sweden   

404.2  Evaluation of the MIMO Performance of LTE Handsets     1323 
I. Dioum1, A. Diallo2, S. M. Farssi1, C. Luxey2 
1University of Cheikh Anta Diop, Senegal; 2University of Nice Sophia-Antipolis, France 

404.3  Design and Verification of MIMO 2x2 Reference Antennas   1325 
I. Szini1, G. F. Pedersen2, J. Estrada3, A. Scannavini4, L. J. Foged3 
1Motorola Mobility Inc, USA; 2Aalborg University, Denmark; 3SATIMO, USA; 4SATIMO, Italy 

404.4  Multiplexing Efficiency of MIMO Antennas with User Effects    1327
R. Tian, B. K. Lau, Lund University, Sweden;  Z. Ying, Sony Ericsson Mobile Communications AB, Sweden   

404.5  Modeling System Throughput of Single and Multi-Port Wireless LTE Devices    1329 
A. Hussain, P.-S. Kildal, G. Durisi, Chalmers University of Technology, Sweden 

404.6  Testing MIMO Devices over the Air     1331
J. Ø. Nielsen, O. N. Alrabadi, W. Fan, A. Yamamoto, AAU, Denmark;  T. Sakata, G. F. Pedersen, Panasonic Corporation, Japan   

404.7  A Method to Evaluate the Compactness of MEA     1333
J. X. Yun, R. G. Vaughan, Simon Fraser University, Canada 

404.8  A New Self-Interference and Self-Noise Evaluation Method for MIMO Cellular Devices    1335 
Y. Jing, H. Kong, Agilent Technologies, China;  S. Duffy, Agilent Technologies, USA;  M. Rumney, Agilent Technologies, UK;  P. Jensen, Agilent Technologies, Denmark   

404.9  Noise-Based Antenna Terms for Active Receiving Arrays    1337
K. F. Warnick, BYU, United States;  M. Ivashina, R. Maaskant, Chalmers University of Technology, Sweden;  B. Woestenburg, ASTRON, The Netherlands   

404.10  Evaluation of Multi Element Antennas in Reverberation Chamber    1339
C. Orlenius, C. Lötbäck Patané, A. Skårbratt, J. Åsberg, Bluetest AB, Sweden;  P.-S. Kildal, Chalmers University of Technology, Sweden   



 

 

 
405. Phased Array Antennas III 

Session Chairs: Satish Sharma, John Papapolymerou 

405.1  Signal Distortion in Multibeam Broadband Active Transmit Arrays with Time Domain Beamsteering      1341
R. Haupt, M. Weiss, Ball Aerospace, United States 

405.2  Time Domain Analysis of a 2-D Phased Array Antennas for near Field Focusing Radiations      1343
S.-C. Tuan, Oriental Institute of Technology, Taiwan;  H.-T. Chou, Yuan Ze University, Taiwan   

405.3  Compact Ultrawideband Beam-Steering Horn Antenna     1345
W. Moulder, K. Sertel, J. L. Volakis, Ohio State University, United States 

405.4  Multimode Antenna Element with Hemispherical Beam Peak and Null Steering    1347
N. R. Labadie, S. K. Sharma, San Diego State University, United States;  G. M. Rebeiz, University of California, United States   

405.5  An Alternative Method for Phase Only Array Pattern Synthesis     1349
E. Ercil, ASELSAN INC., Turkey 

405.6  Linear Antenna Array Synthesis Using Gradient-Based Optimization with Analytical Derivatives     1351
S. Koziel, S. Ogurtsov, Reykjavik University, Iceland 

405.7  Synthesis of Pencil Beams by Blocked Arrays     1353
F. J. Ares-Pena, R. Eirey-Pérez, J. A. Rodríguez-González, University of Santiago de Compostela, Spain;  G. Franceschetti, University of Naples, Italy   

405.8  Beam Steering Performance of a Wideband Modified E-Shape Microstrip Patch Antenna Array    1355
R. N. Damman, J. T. Rayno, S. K. Sharma, San Diego State University, United States 

405.9  Efficient Evaluation of Radiation Patterns for Periodic Structures Using a Periodic FDTD Method     1357
M. Wang, J. Chen, D. R. Jackson, University of Houston, United States;  W. Wu, Nanjing University of Science and Technology, China   

405.10  Acceleration of Successive Projection Method in the Synthesis of Phased Array Antennas via Basis Function Transformations   1359 
H.-T. Chou1, S.-C. Tuan2, Y.-T. Lin1 
1Yuan Ze University, Taiwan; 2Oriental Institute of Technology, Taiwan 



 

 

 
406. Human Body Interaction with Antennas and Other Electromagnetic Devices 

Session Chairs: Erdem Topsakal, Gianluca Lazzi 

406.1  Theory for Exposure Prediction in an Indoor Environment Due to UWB Systems      1361 
A. Bamba, E. Tanghe, W. Joseph, G. Vermeeren, D. Plets, L. Martens, Ghent University, Belgium 

406.2  Application of Doppler Radar for the Estimation of Total Energy Expenditure of a Human Subject    N/A
Y. Kim, S. Choudhury, California State University at Fresno, United States 

406.3  The Use of a Multi-Coil Approach with Liquid Metal-Based Coils for the Development of Efficient, Stretchable, Conformable Telemetry Systems for Biomedical    N/A
Implants 
A. K. RamRakhyani1, G. Hayes2, A. Qusba2, M. Dickey2, G. Lazzi1 
1University of Utah, United States; 2North Carolina State University, United States 

406.4  A Small Implantable Antenna for Medical Wireless Telemetry Applications      N/A
S. Seran, J. P. Donohoe, E. Topsakal, Mississippi State University, United States 

406.5  Implantable/Wearable Microfluidic Antennas     N/A
F. Inci1, K. Sharp2, U. Gurkan1, U. Demirci1, E. Topsakal2 
1Harvard Medical School, United States; 2Mississippi State University, United States 

406.6  A Small Size Wide-Band Implantable Antenna for Medical Wireless Telemetry    N/A
J. W. Ung, T. Karacolak, Washington State University Vancouver, United States 

406.7  Analog Front End with Improved Sensitivity and Evaluation on SIR for Human Body Communication    N/A
K. Park1, C. H. Hyoung2, S. Kang2, Y. T. Kim1 
1Chosun University, South Korea; 2Electronics and Telecommunications Research Institute, South Korea 

406.8  On the Safety Assessment of Wireless Power Transfer Systems   N/A 
C. J. Cela, O. Gandhi, A. K. RamRakhyani, G. Lazzi, University of Utah, United States 

406.9  Evaluation of Dosimetry of Wireless Systems in Complex Indoor Scenarios with Human Body Interaction    N/A
E. Aguirre1, J. Arpon1, L. Azpilicueta1, V. Ramos2, F. Falcone1 
1Universidad Publica de Navarra, Spain; 2Instituto de Salud Pública Carlos III, Spain 

406.10  Investigation of Low Profile Electromagnetic Band Gap Structure on Specific Absorption Rate    N/A
N. H. Mohd Hanafi, M. T. Islam, N. Misran, Universiti Kebangsaan Malaysia (UKM), Malaysia 



 

 

 
407. Microstrip Antenna Arrays 

Session Chairs: Atif Shamim, Sean Hum 

407.1  Linear Array of 2x2 Dual-Polarized X-Band Microstrip Patch Sub Arrays for off-the-Grid Radar Array Antenna     1363
P. Sharma, R. A. Rodríguez-Solís, University of Puerto Rico Mayaguez, United States 

407.2  Linear Aperiodic Array of Microstrip Patch Antennas with Grating Lobes Reduction     1365
G. Leon, M. Arrebola, S. Suarez, L. F. Herran, F. Las-Heras, Universidad de Oviedo, Spain 

407.3  Fast Solution for the Radiation of Microstrip Antenna Arrays Covered with Metamaterial Superstrates     1367
O. Siddiqui, H. Attia, N. Suwan, O. Ramahi, University of Waterloo, Canada 

407.4  Low Profile Multibeam Dual Polarization Antenna Array with Compensated Mutual Coupling     1369
L.-P. Shen, H. Trigui, S. Dean, B. Yan, Ultra Electronics-TCS, Canada 

407.5  Study of LCP Based Flexible Patch Antenna Array    1371
F. A. Ghaffar, A. Shamim, King Abdullah University of Science and Technology (KAUST), Saudi Arabia;  L. Roy, Carleton University, Canada   

407.6  A 24-GHz Microstrip Grid Array Antenna     1373
L. Zhang, Y. P. Zhang, Y. Lu, Nanyang Technological University, Singapore 

407.7  A Narrow Beamwidth Array Antenna Design for Indoor Non-Contact Vital Sign Sensor     1375
T.-C. Tang, Y.-R. Chuang, K.-H. Lin, National Sun Yat-sen University, Taiwan 

407.8  A Dual Band and Dual Poliarization Array Antenna for AMRFC Application     1377
Y. Lee, D. Ga, T. Song, J. Choi, Hanyang University, South Korea 

407.9  Wide Bandwidth Dual-Frequency Dual-Polarized Microstrip Array Antenna for Ku-Band Applications     1379
W. Li, D. Ren, X. Liang, R. Jin, J. Geng, S. Ye, W. Wang, Q. Guo, Shanghai Jiao Tong University, China 



 

 

 
408. Inverse Scattering and Imaging: Methods and Algorithms 

Session Chairs: Andrea Massa, Magda El-Shenawee 

408.1  Minimum-Norm Current Formulation for MT-BCS Inversion of Scattering Data      1381
G. Oliveri, L. Poli, A. Massa, ELEDIA Research Center - University of Trento, Italy 

408.2  Two-Step (Estimate and Detect) Sparse Imaging    1383 
M. Nikolic1, A. Nehorai2, A. Djordjevic1 
1University of Belgrade, Serbia; 2Washington University in Saint Louis, USA 

408.3  A Contrast Source Inversion Method Using Truncated Wavelet Representations    1385 
O. Semerci, M. Li, A. Abubakar, T. M. Habashy, Schlumberger-Doll Research, United States 

408.4  Inversion of EM Scattering Data Through a Multiresolution Regularization Approach Within the Contrast Source Formulation    1387 
G. Oliveri, A. Tommasi, A. Massa, ELEDIA Research Center - University of Trento, Italy;  A. Randazzo, M. Pastorino, University of Genova, Italy   

408.5  Fast Multifrequency Algorithm for Radar Based Profile Reconstruction     1389
B. Gonzalez-Valdes, J. A. Martinez-Lorenzo, C. M. Rappaport, Northeastern University, United States;  A. G. Pino, University of Vigo, Spain   

408.6  Interval Analysis as Applied to Inverse Scattering     1391
M. Carlin, P. Rocca, G. Oliveri, A. Massa, ELEDIA Research Center - University of Trento, Italy 

408.7  Effective Reconstruction of Small Dielectric Objects in Microwave Imaging     1393
M. Erramshetty, A. Bhattacharya, Indian Institute of Technology Kharagpur, India 

408.8  Reconstruction of Three-Dimensional Dielectric Objects Through Integral Equation Method     1395
M. S. Tong, W. T. Sheng, Z. Y. Zhu, Z. Xu, J. H. Zhou, X. F. Yin, Tongji University, China 

408.9  An Initial Guess Method for the Reconstruction Algorithm with Intensity-Only Data    1397 
H. Zheng, M. Wang, J. Luo, University of Electronic Science and Technology of China, China 

408.10  Improvement of Time Reversal Focusing Resolution in Dispersive Media Using Double-Brillouin Pulse     1399
M. K. Bashi, R. Safian, Isfahan University of Technology, Iran 



 

 

 
409. Reconfigurable Antennas 

Session Chairs: Fan Yang, Greg Huff 

409.1  A Reconfigurable Patch Antenna with Quadri-Polarization States Using Dual Feed Ports      1401
X. Yang1, B. Gong1, F. Yang2,3, A. Z. Elsherbeni2 
1Shanghai University, China; 2The University of Mississippi, USA; 3Tsinghua University, China 

409.2  Microstrip Antennas with Full Polarization Diversity Using Packaged RF MEMS Switches     1403
K. M. Ho, G. M. Rebeiz, University of California, San Diego, United States 

409.3  Annular Ring Monopole Antenna with Switchable Polarization     1405
S.-P. Phang, N.-W. Chen, Yuan Ze University, Taiwan 

409.4  Circular Polarization Switchable Single Layer Microstrip Array Antenna    1407
Y. Ushijima, E. Nishiyama, I. Toyoda, M. Aikawa, Saga University, Japan 

409.5  Single-Feed Polarization Reconfigurable Patch Antenna    1409
N. H. Noordin, W. Zhou, N. Haridas, A. O. El-Rayis, A. T. Erdogan, T. Arslan, University of Edinburgh, United Kingdom 

409.6  Ultra Stretchable Fluidic Crossed Dipoles with Mechanical Coupling     N/A 
S. C. Desai1, G. J. Hayes1, J.-H. So1, G. Lazzi2, M. D. Dickey1 
1North Carolina State University, United States; 2University of Utah, United States 

409.7  A Reconfigurable Dielectric Resonator Antenna Using Movable Dielectric Slabs     N/A
T. Apperley, M. Okoniewski, University of Calgary, Canada 

409.8  Microvascular Conductive Liquid Switches for Frequency Reconfigurable Slot Antennas    N/A
A. J. King1, J. F. Patrick1, N. R. Sottos1, S. R. White1, G. H. Huff2, J. T. Bernhard1 
1University of Illinois at Urbana-Champaign, United States; 2Texas A&M University, United States 

409.9  A Reconfigurable Antenna with Magnetically-Coupled Switches    N/A
R. A. Fenner, K. E. Lenz, J. M. Tomasic, Loyola University Maryland, United States 

409.10  Multi-Scale Modeling of Antenna Reconfigurations Mechanisms Based on Fluidic Dispersions of Nanoparticles    N/A
G. H. Huff, J. D. Barrera, S. A. Long, Texas A&M University, United States 



 

 

 
410. Advances in UWB Antennas and Systems 

Session Chairs: Justin Kasemodel, Yazid Yusuf 

410.1  Bandwidth Enhancement of Bent Monopole Antenna by Closely Locating a Slotted Plate      1411
K. Iigusa, H. Harada, National Institute of Information and Communications Technology, Japan 

410.2  Effect of Substrate Thickness on the Performance of a Printed Planar Monopole Antenna (PMA)     1413
J. T. Rayno, S. K. Sharma, San Diego State University, United States 

410.3  Compact, Low-Profile UWB Antennas Exploiting the Concept of Closely-Coupled Dual-Mode Radiators     1415
Y. Yusuf, N. Behdad, University of Wisconsin, United States 

410.4  Microwave Imaging of near-Field Object Using Ultra-Wideband Synthetic Aperture Radar Algorithm    1417
S. S. Fayazi, H.-S. Lui, J. Yang, chalmers university of technology, Sweden 

410.5  Compact Dual-Polarized Slot UWB Antenna with CPW-Fed Structure     1419
L. Xiong, P. Gao, University of Electronic Science and Technology of China, China 

410.6  Radiative Properties in Planar Printed Vivaldi Antenna Array      1421
M. C. Gonzalez, University of California, Davis, United States 

410.7  Optically Reconfigurable CPW Filters for UWB Applications    1423 
K. Rabbi, D. Budimir, Westminster University, United Kingdom 

410.8  Compact, Teflon Embedded, Dual-Polarized Ultra Wideband (UWB) Antenna     1425
L. Reichardt, J. Kowalewski, L. Zwirello, T. Zwick, Karlsruher Institute of Technology, Germany 

410.9  Simple Dual-Band Notched Design for CPW-Coupled-Fed Elliptical UWB Monopole Antenna     1427
J. Zhang, X. L. Sun, S. W. Cheung, T. I. Yuk, The University of Hong Kong, China 

410.10  A Band-Notched UWB Planar Monopole Antenna    N/A
D. A. Salem, A. S. Abd El-Hameed, E. A. Abdallah, Electronics Research Institute (ERI), Egypt;  E. A. Hashish, Faculty of Engineering, Cairo Univ., Egypt   



 

 

 
411. Multi-Frequency Antennas: Mobile Communications 

Session Chairs: Hao Ling, Hongyu Zhou 

411.1  Planar Compact Multi-Band Monopole Antenna for WiMAX System       1429
J.-H. Lu, Y.-S. Cai, National Kaohsiung Marine University, Taiwan 

411.2  Compact Monopole Antenna Design for WLAN/WiMAX Triple-Band Operations     N/A
J.-H. Yoon, Silla University, South Korea;  Y.-K. Jang, Atron, South Korea;  M. S. Kim, Y. C. Rhee, Kyungnam University, South Korea   

411.3  Taper Slot Phased Array Antenna Mobile Platform Integration for 60GHz Wireless Applications   1431 
O. Asaf, H. K. Pan, Intel Corporation, Israel 

411.4  A Multiband Reconfigurable CPW-Fed Slot Antenna    1433 
M. Fallahpour, M. T. Ghasr, R. Zoughi, Missouri University of Science and Technology, United States 

411.5  A Triple-Band Monopole Antenna for WLAN and WiMAX Applications     1435
X. L. Sun, J. Zhang, S. W. Cheung, T. I. Yuk, The University of Hong Kong, China 

411.6  Application of Evolutionary Algorithms in the Design of Compact Multi-Band Antennas     1437
S. Arianos1, J. L. Araque Qujiano2, F. Vipiana1, G. Dassano1, G. Vecchi1, M. Orefice1 
1Politecnico di Torino, Italy; 2Universidad Nacional de Colombia, Colombia 

411.7  A Miniaturized Circularly Polarized, Parasitic Array Antenna for Ground Station Communication with Cube Satellites     1439
C. Cato, S. Lim, Georgia Southern University, United States 

411.8  Quad Band CPW-Planar IFA with Independent Frequency Control for Wireless Applications    1441
D. M. N. Elsheakh, A. M. M. Soliman, E. A. Abdallah, Electronics Research Institute, Egypt 

411.9  Multi Band Microstrip Slot Antenna for Mobile Base Station    1443
M. S. El-gendy, H. H. Abdullah, E. A. F. Abdallah, Electronics Research institute, Egypt 

411.10  A Penta-Band Two Elements Bow-Tie Patch Array Antenna    N/A
S. M. Razavi zadeh, IRIB University, Iran 



 

 

 
412. Transients and Time-Domain Techniques 

Session Chairs: Shanker Balasubramaniam, Tapan SARKAR 

412.1  A Stable Higher Order TDIE Solver Using a Separable Approximation for Convolution with the Retarded Potential      1445
A. J. Pray, N. V. Nair, B. Shanker, Michigan State University, United States 

412.2  A Hybrid Method of Moment (MoM) and Physical Optics (PO) Technique in the Time Domain    1447
Z. Mei1, Z. Yu2, T. K. Sarkar1, M. Salazar-Palma3 
1Syracuse University, United States; 2Xidian University, China; 3Universidad Carlos III de Madrid, Spain 

412.3  A Random-Plane-Wave Model for Short-Pulse-Excited Ray-Chaotic Enclosures    1449
G. Castaldi, V. Galdi, I. M. Pinto, University of Sannio, Italy 

412.4  A Novel Time Delay Controlling UWB Array Based on Analytical Algorithm     1451
P. Li, J. Pan, D. Yang, UESTC, China 

412.5  A Comparative Study of Volumetric Vs. Subcell Modeling of Thin-Wire Structures in FVTD     1453
I. Jeffrey, J. LoVetri, University of Manitoba, Canada;  C. Fumeaux, University of Adelaide, Australia   

412.6  Time Domain Integral Equation Solver for Composite Scatterers Using a Separable Expansion for Convolution with the Retarded Potential   1455 
A. J. Pray, N. V. Nair, B. Shanker, Michigan State University, United States 

412.7  Self-Consistent Modeling of Higher Pressure Microwave PACVD Reactors    1457
C. S. Meierbachtol, T. A. Grotjohn, B. Shanker, Michigan State University, United States 

412.8  Analysis of Two Methods of Poles Extraction for Antenna Characterization     1459
F. Sarrazin, A. Sharaiha, Institute of Electronics and Telecommunications of Rennes (IETR), France;  P. Pouliguen, P. Potier, J. Chauveau, Direction Générale de 
l'Armement (DGA), France   

412.9  Time-Domain Method of Moments Accelerated by Adaptive Cross Approximation Algorithm    1461 
Y. Yan, Y. Zhang, X.-W. Zhao, Xidian University, China;  Z. Mei, W. Zhao, T. K. Sarkar, Syracuse University, United States   



 

 

 
413. Millimeter Wave Printed Antennas 

Session Chairs: Duixian Liu, Mohammad Fakharzadeh 

413.1  An Aperture-Coupled Patch Antenna in RFIC Package for 60 GHz Applications     1463
D. Liu, S. Reynolds, IBM, United States 

413.2  Antenna-in-Package Solution for Millimeter-Wave Applications: Slotted-Patch in a Multilayer PCB    1465
A. Enayati1,2, G. A. E. Vandenbosch2, W. D. Raedt1 
1IMEC, Belgium; 2KU Leuven, Belgium 

413.3  HDI Organic Technology Integrating Built-in Antennas Dedicated to 60 GHz SiP Solution    1467 
R. Pilard1, D. Titz2, F. Gianesello1, P. Calascibetta1, J.-M. Riviere1, J. Lopez1, R. Coffy1, E. Saugier1, A. Poulain1, F. Ferrero2, C. Luxey3, P. Brachat4, G. Jacquemod3, 
D. Gloria1 
1STMicroelectronics, France; 2LEAT-CREMANT, France; 3IM2NP, France; 4Orange Labs-CREMANT, France 

413.4  Broad E-Plane Beamwidth Zeroth-Order Resonance Patch Antenna      1469
S.-T. Ko, J.-H. Lee, Hongik Unversity, South Korea 

413.5  A Compact Dual-Band Aperture-Coupled Microstrip Antenna for Ku-Band Applications     1471
M. Sorouri, P. Rezaei, Semnan University, Iran 

413.6  A Compact 4 by 1 Patch Array Antenna-in- Package for 60 GHz Applications     1473
M. Fakharzadeh, Peraso Technologies, Canada 

413.7  Simultaneous Optimization of Aperture and Feed Line of a Microstrip Patch Antenna     1475
F. Deek, C. Wan, Mentor Graphics, United States 

413.8  Numerical Comparison of Exact and Asymptotic Methods for Sommerfeld Integral Evaluation with Applications to Microstrip Antennas    1477
D. Chatterjee, University of Missouri Kansas City (UMKC), United States;  S. M. Rao, M. S. Kluskens, Naval Research Laboratory, United States   

413.9  Wideband Shorted Higher-Order Mode Millimeter-Wave Patch Antenna    1479
D. Wang, H. Wong, K. B. Ng, C. H. Chan, City University of Hong Kong, China 

413.10  A High Selectivity Band-Notched UWB Antenna with Controllable Notched Bandwidths     1481
G. Yang, Q.-X. Chu, School of Electronic and Information Engineering,South China University of Technology, China 



 

 

 
414. Propagation in Complex Environments 

Session Chairs: Benjamin Bush, DaHan Liao 

414.1  Practical Modeling of Radio Wave Propagation in Shallow Seawater     1483 
B. F. Bush, K. Naishadham, V. K. Tripp, Georgia Institute of Technology, United States 

414.2  Evaluation of Ricean K-Factor of an Ultra-Wideband Channel in an Underground Mine      1485
B. Nkakanou, Université Laval, Canada;  N. Hakem, G. Y. Delisle, LRTCS-UQAT, Canada   

414.3  Characterization of the 60 GHz Channel in Underground Mining Environment     1487
C. Lounis, N. Hakem, G. Y. Delisle, LRTCS-UQAT, Canada 

414.4  Experimental Characterization of MIMO-UWB Multipath Underground Mine Radio Channels     1489
I. Ben Mabrouk1, L. Talbi2, M. Nedil1, K. Hettak3 
1Underground Communication Research Laboratory, Canada; 2UQO, Canada; 3Communications Research Centre Canada, Canada 

414.5  Antenna Directivity Impact on MIMO System Performance.    1491 
A. Salim, N. Kandil, M. Nedil, UQAT, Canada;  I. Ben Mabrouk, L. Talbi, UQO, canada   

414.6  Peer to Peer Propagation in Vegetation Media for Wireless Sensor Networks     1493
J. A. Gay-Fernández, I. Cuiñas, Universidade de Vigo, Spain 

414.7  Radar Target Discrimination for Infrastructure-Based Navigation    1495
C. O. Hargrave, CSIRO, Australia;  A. Abbosh, V. Clarkson, N. V. Shuley, The University of Queensland, Australia   

414.8  Further Investigation of Empirical Path-Loss Modeling for Short Forested Paths     1497
Y. H. Lee, Nanyang Technological University, Singapore;  Y. S. Meng, National Metrology Centre, A*STAR, Singapore   

414.9  RF Leakage Radiation from Microwave Oven for Aircraft Interior Applications      1499
S. Narayan, A. K., R. M. Jha, CSIR-National Aerospace Laboratories, India;  J. P. Bommer, Boeing Research & Technology, USA   

414.10  Channel Model for in-Body WBAN    1501 
Y. Y. Huai, Kunming University, China;  D. Shen, Yunnan University, China;  E. Dutkiewicz, G. Fang, Macquarie University, Australia   



 

 

 
415. Fast Integral Equation Solvers and Stable Discretizations 

Session Chairs: Francesco Andriulli, Levent Gurel 
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F. Jolani, Y. Yu, Z. D. Chen, Dalhousie University, Canada 
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IF42.1  Polarization Rotation by Multilayered Helix Metamaterial     1543
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IF44.9  An Ultrathin Quarter-Wave Nano-Plate Based on Detuned Plasmonic Nanoantennas     1591
Y. Zhao, A. Alu, The University of Texas at Austin, United States 
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D.-H. Kwon, University of Massachusetts Amherst, United States 

IF46.2  Optimal Charges and Currents on Small Wire Antennas    1617 
M. Cismasu, M. Gustafsson, Lund University, Sweden 

IF46.3  2-Port Antenna Based on the Selective Excitation of Characteristic Modes    1619
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S. K.l., P. K. Sahu, N.I.T. ROURKELA, India 

IF46.11  Spherical Mode Coupling in Multimode Electrically Small Antennas    N/A
J. J. Adams, J. T. Bernhard, University of Illinois at Urbana-Champaign, United States 



 

 

 
IF47  Wireless Power Transfer 

Session Chairs: Majid Manteghi, Karl Warnick 

IF47.1  Investigation of Material Effects on Near-Field Wireless Power Transfer     1635
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B.-C. Park, J.-H. Park, J.-H. Lee, Hongik University, South Korea 
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I. S. Syed, K. Esselle, G. Kiani, Macquarie University, Australia 
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1Chalmers University of Technology, Sweden; 2University Carlos III of Madrid, Spain 

452.9  Self-Filtering Low-Noise Horn Antenna    1669
F. Bilotti, L. Di Palma, D. Ramaccia, A. Toscano, "Roma Tre" University, Italy 

452.10  Radiation from a Vertical Electric Dipole above an Optically Plasma-Induced Semiconductor Layer Superimposed on a Dielectric Slab    1671
K. Nishimura, Ryukoku Universiry, Japan 



 

 

 
453. Challenging canonical scattering problems and new EM problems involving special materials 

Session Chairs: Guido Lombardi, Andrea Alu 
Session Organizers: Guido Lombardi, Andrea Alu 
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M. A. Francavilla, F. Vipiana, Istituto Superiore Mario Boella (ISMB), Italy;  G. Vecchi, Politecnico di Torino, Italia   

506.6  Rapid Fourier Transform Evaluation of Satellite Coverage Performance    N/A
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D. R. Jahagirdar, Research Center Imarat, India 



 

 

 
512. Satellite Communication Antennas 

Session Chairs: Rainee Simons, Lorenzo Lo Monte 

512.1  A Planar Passive Dual Band Array Feed Antenna for Ku Band Satellite Communication Terminals      1983
Z. Yang, K. F. Warnick, Brigham Young University, United States 

512.2  A Deployable Quadrifilar Helix Antenna for CubeSat      1985
J. Costantine, D. Tran, M. Shiva, California State University Fullerton, United States;  Y. Tawk, C. G. Christodoulou, University of New Mexico, United States;  S. E. Barbin, 
Polytechnic University of Sao Paulo, Brazil   

512.3  A X/Ka Bands Feeder Antenna for a Planetary Exploration High Gain Reflector Antenna     1987
K. Kagoshima, S. Takeda, K. Ikeda, Ibaraki University, Japan;  T. Kobayashi, Y. Kato, H. Iijima, Tokyou Denki University, Japan;  A. Tomiki, T. Toda, Japan Aerspace 
Exploration Agency, Japan   

512.4  A Deployable Conical Log-Spiral Antenna Design for CubeSat Applications     1989
A. J. Ernest, Y. Tawk, C. G. Christodoulou, University of New Mexico, United States;  J. Costantine, California State University Fullerton, United States   

512.5  Volumetric Ring Array for Uniform Global Coverage in Satellite Applications   1991 
A. Reyna, University of Tamaulipas UAT, Mexico;  M. A. Panduro, C. Del Rio, Public University of Navarra, Spain   

512.6  Ground-Based Polarization-Forming Technique for Polarization-Tracking-Free Ku-Band Mobile Satellite Communication Systems   1993 
Y. Suzuki, T. Sugiyama, NTT Access Network Service Systems Laboratories, Japan 

512.7  Q-Band (37-41 GHz) Satellite Beacon Architecture for RF Propagation Experiments     1995
R. N. Simons, E. G. Wintucky, NASA Glenn Research Center, United States 

512.8  A Broadband Soft Horn Antenna with Inhomogeneous Metasurface Coatings      1997
Q. Wu, C. P. Scarborough, D. H. Werner, The Pennsylvania State University, United States;  E. Lier, R. K. Shaw, Lockheed Martin, United States   

512.9  A Ring Probe Fed Metallic Cavity Antenna for Circular Polarization     1999
K. Wei, Z. Zhang, Z. Feng, Tsinghua Univ,, China 

512.10  A New Corrugated Dielectric Loaded Expo-Profiled Conical Feed Horn    N/A
S. M. Razavi zadeh, IRIB University, Iran 



 

 

 
513. Theoretical and Nonlinear Electromagnetics 

Session Chairs: George Hanson, Ioannis Besieris 

513.1  EM Wave Scattering by Objects Moving on Bowditch-Lissajous Trajectories    N/A
D. Censor, Ben–Gurion University of the Negev, Israel 

513.2  Airy Beams in the Presence of Inhomogeneities   N/A 
I. M. Besieris, Virginia Polytechnic, United States 

513.3  Rules for Parameter Selection in a Complex Point Beam Expansion    N/A
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S. Jiang, S. Georgakopoulos, O. Jonah, Florida International University, United States 
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M. Cabarkapa1, M. Bozic1, N. Neskovic2, A. Neskovic2, D. Budimir1 
1Westminster University, United Kingdom; 2University of Belgrade, Serbia 



 

 

 
IF52  Volumetric Metamaterials 

Session Chairs: Ashwin Iyer, Marco Antoniades 
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IF52.16  Neuro-Modelling of CSRR for Antenna Applications     2067
D. Pal, A. Patnaik, S. N. Sinha, IIT Rorrkeee, India 



 

 

 
IF53  Nano-electromagnetics 

Session Chairs: Nader Behdad, Brian Lail 

IF53.1  A Biologically-Inspired Nanoantenna Array    2069 
Y. Yusuf, N. Behdad, University of Wisconsin, United States 

IF53.2  Studies of a Nanometer Antenna Combined with Open and Closed Cylindrical Active Coated Nano Particles    2071
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1University of Electronic Science and Technology of China, China; 2University of Michigan, United States 

551.3  Further Considerations on the Use of Parallel Matrix Compression and Calderon Preconditioning in the Method of Moments Code EIGER   N/A 
J. Kotulski, Sandia National Labs, United States 
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1Hong Kong Applied Science and Technology Research Institute, China; 2University of Hong Kong, China 
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