PIERS 2019 Rome

Photonlcs & Electromagnetics Research Symposium
also known as Progress In Electromagnetics Research Symposium

Program

June 17{20, 2019
Rome, ITALY

www.emacademy.org
WWW.piers.org



For more information on PIERS, please visit us online at www.emacademy.org or www.piers.org.



PIERS 2019 Rome Program

CONTENTS
TECHNICAL PROGRAM SUMMARY . . . . e e e e e e e 4
THE ELECTROMAGNETICS ACADEMY . . . . . . . e e 12
JOURNAL: PROGRESS IN ELECTROMAGNETICS RESEARCH . . . . . . ... ... ... ........ 12
PIERS 2019 ROME ORGANIZATION . . . . . e e e 13
PIERS 2019 ROME SESSION ORGANIZERS . . . . . . . . . e 19
SYMPOSIUM VENUE . . . . . e e e e e 21
REGISTRATION . . . e e e 21
SPECIAL EVENTS . . . . 21
PIERS ONLINE . . . . o e 21
GUIDELINE FOR PRESENTERS . . . . . . . o e e 22
GENERAL INFORMATION . . . . . e e e e e e e s s 23
PIERS 2019 ROME ORGANIZERS AND SPONSORS . . . . . . . . . e 24
MAP OF CONFERENCE SITE . . . . . . . e e 26
PIERS 2019 ROME TECHNICAL PROGRAM . . . . . . . . e e e e 32
PIERS 2019 ROME SESSION OVERVIEW . . . . . . . . e 219




Photonlcs & Electromagnetics Research Symposium

TECHNICAL PROGRAM SUMMARY

Monday AM, June 17, 2019

1Al
1A2
1A3
1A4a
1A4b

1A5
1A6

1A7

1A8

1A9

1A10
1A11
1A12
1A13
1A14
1A15
1A16
1A17
1A18
1A19
1A20

FocusSession.SC5: Modeling in Remote SENSING L .....ooiriirii e e
SC3: Characterization Techniques: Novelty and Short-term Requirements 1..............c.oooviiiiiinn...
SC4: Microwave Electronics for Space and Ground Segment Applications 1.................ooinn. ..
Oral Presentations for Best Student Paper Awards | SC1: CEM, EMC, Scattering & EM Theory ....

Advanced Mathematical and Computational Methods in Electromagnetic Theory and Their Applica-
BIONS L oo e e e

Inverse Problems in Antennas, Scattering and Optics: Theory & Applications 1 .........................

SC1&SC4: Progress in Broadband and UWB Printed and Dielectric Antennas for Wireless Applica-
BIONS L oo e e e

Optical Sensors, Fundamentals and APPHCAtIONS .........uuuii i
Photonics Packaging & Integration L. ........ccoouiiiiiiire et ettt e e e
Integrated Nanophotonics, Plasmonics and Graphene-based Devices 1..........coviiiiiiiiiiiiiiiiinnennns
SC3: Applications of Luminescence in Resonant Photonic Structures................cooiiiiiiiiiiiei.n,
SC2: Modeling of Metamaterials and Metasurfaces 1..........ioiiiiniii i i
FocusSession.SC2: Hybrid and Plasmonic Metastructures 1 ...........uuuuiiiiiine et
SC3&SC4: Advances in Optical Sources: Materials, Devices, Applications 1..........cccooiiiiiieeeaa...
FocusSession.SC3: NANOPNOTONICS L. ...ttt ettt ettt e et
FocusSession.SC3: Photosensitive Materials and Devices for Opto-mechanical Applications 1...........
3_ PIER._ Special_ Issue_ Session: Organic and Perovskite Optoelectronics 1 .............ccooovveiiiinnn...
SC1&SC4: Localized Waves: Science and Applications L. .........cooiuiiiiiiiiiii ittt eie i
SC3: Satellite Quantum and Optical CommMUNICAtION ... ... ooiiiuii i
EleCtromagnetiC TREO Y ... et

L] 1o LT T ToF LI N o0 1) T




PIERS 2019 Rome Program

Monday PM, June 17, 2019

1P1la
1P1b

1P2a
1P2b
1P3a
1P3b
1P4

1P5
1P6

1P7
1P8a
1P8b
1P9%a
1P9b
1P10a
1P10b
1P11a
1P11b
1P12
1P13a
1P13b
1P14
1P15
1P16
1P17a
1P17b
1P18
1P19a

1P19b
1P20a
1P20b

FocusSession.SC5: Modeling in ReMOte SENSING 2 ... ...ttt

Oral Presentations for Best Student Paper Awards | SC5: Remote Sensing, Inverse Problems, Imag-
Lo To o =T o IS =T 1 T o

SC3: Characterization Techniques: Novelty and Short-term Requirements 2 ............ccooiiiiieieean...
SC1: Real Life Scene Modeling and Big Data Applications for Radar and Microwave Technology ......
SC4: Microwave Electronics for Space and Ground Segment Applications 2...........cccovviiiiiiieea. ..
RF MEMS for Antenna and Radar Application ...........ccouuiiiiiiiiii e e

Advanced Mathematical and Computational Methods in Electromagnetic Theory and Their Applica-
BIONIS 2 it e e

Inverse Problems in Antennas, Scattering and Optics: Theory & Applications 2..........................

SC1&SC4: Progress in Broadband and UWB Printed and Dielectric Antennas for Wireless Applica-
BIONIS 2 it

SC3: Light Robotics: Harnessing the Forces of Light for Micro-robotic Actuation and Contral..........
Photonics Packaging & INtegration 2 ...........iiiiiii e ettt et eeaes
SC3: Mid-infrared Integrated Photonics and Applications .............ccooiiiiiiii i i
Integrated Nanophotonics, Plasmonics and Graphene-based Devices 2...........ooviiiiiiiiiiiiiiiinn...
Nanophotonic Materials for Biomedical Imaging and Sensing............ovieiiiii i
SC3: Photonic QUANTUM METIOIOgY . . ... ..ttt ettt
SC3: Wide Bandgap Semiconductors PhOTONICS ........uuuueiii e
SC2: Modeling of Metamaterials and Metasurfaces 2............iiiiiiiiiir i e i eeans
SC3: Optical Metamaterials: Applications, Materials and Fabrication Methods .........................
SC2&SC3: Linear and Nonlinear Optics of Chiral Metasurfaces............coviiiiiiiiineeriiiieennnnnn,
SC3&SC4: Advances in Optical Sources: Materials, Devices, Applications 2................cccovvvennn.
Fiber Gratings and Optical SENSOrS .. ...ttt e e e
FocusSession.SC3: NaNOPROTONICS 2 ... ...ttt ettt aaeas
FocusSession.SC3: Photosensitive Materials and Devices for Opto-mechanical Applications 2............
FocusSession.SC2: Thermoplasmonics and Photo-thermal Applications 1 ...
Electromagnetic Radiation Applications for Materials Diagnostics and Modi cation....................
SC1&SC4: Localized Waves: Science and Applications 2 .........oooiiiiiiiiiiiiiiiiiii e
Integrated and Fiber-based Photonic Circuits and DeVICeS.........uuuiiteiieiii i eiiie e iiin e

Oral Presentations for Best Student Paper Awards | SC2: Metamaterials, Plasmonics and Complex
1V T=To | -

Oral Presentations for Best Student Paper Awards | SC4: Antennas and Microwave Technologies. ..
SC2: Novel Symmetry of Electromagnetic and Acoustic Metamaterials ....................ccooiiiiiiil
TOPOIOGICAl ACOUSTICS 2 ...ttt ettt et ettt ettt et e e e et et et e e e et e ettt




Photonlcs & Electromagnetics Research Symposium

Tuesday AM, June 18, 2019

2A1

2A2a

2A2b

2A3

2A4

2A5

2A6

2AT7

2A8

2A9

2A10

2A11

2A12a

2Al12b

2A13

2A14

2A15

2A16

2A17

2A18

2A19

2A20

2A0

FocusSession.SC5: Applications of Microwave Remote Sensing in Terrestrial Hydrology ................. 69
SC5: Radar Sounding Investigations of Terrestrial and Planetary Ices............ccoooiiiiiiiiii ... 70
Microwave Remote Sensing, Polarimetry SAR, and Radar Imaging 1............cooviiiiiiiiiiiiiiennnns 70
SC4: RF Energy Harvesting and RECTENNAS . ... ..ouvuuuie ettt ettt e ettt e e 71
Advanced Mathematical and Computational Methods in Electromagnetic Theory and Their Applica-
L0} 1 71
Microwave Inverse Scattering Problems and Applications L1...........uuuiiiiiiiiii i 72
FocusSession.SC1&SC2&SC4: Leaky Waves in Electromagnetics 1...........ooiiiiiiiiiiiiiiinienennnn. 73
SC3: Optical Management in Solar Cells .........ooiiiiiii e i 73
SC3: INTrared DETECTOIS . ...ttt ettt et ettt ettt e ettt et 74
SC3: Resonant Optics: Fundamentals and Applications L............oiiiiiiiiiiiiiiii i, 75
FocusSession.SC3: Nonlinear Optics at the Nanoscale 1..........cooviiiiiiiiiiiii i 76
SC2: Recent Advances of Metamaterials for Novel Electromagnetic and Photonic Devices 1 ............ 77
FocusSession.SC2: Hybrid and Plasmonic MetastruCtures 2 .........ovvuiieeriiiiii i eiiiaeaeeans 77
Trends in Metasurfaces: New Materials and Applications ......... ... e 78

FocusSession.SC3: Advanced Opto uidics: Where Photonics Meets Micro uidics and Life Science 1... 78

FocusSession.SC3: Advanced Photonic Technologies for Spectroscopic Applications 1.................... 79
[ To] 0 [=] =T I T 0] ][ 81
3_ PIER._ Special_ Issue_ Session: Organic and Perovskite Optoelectronics 2 .............ccoovvvvviinnnn... 81
Electromagnetic Wave Propagation in lonized and Complex Media 1..........ccooiiiiiiiiiiiiiii . 82
Antenna and RCS MeaSUIrEMENTS L. . ...ttt ettt et ettt e e e e e e eeaaaaaes 83
Education in EleCtromagnetiCs. .. ... ..oue ettt et 84
Biological E eCts 0f EM FIelds .......ooiiniiiiii et et 85
POSTEE SESSION L ..ttt ettt ettt ettt 85




PIERS 2019 Rome Program

Tuesday PM, June 18, 2019

2P1

2P2

2P3a

2P3b

2P4

2P5

2P6

2P7

2P8

2P9

2P10

2P1la

2P11b

2P12

2P13

2P14

2P15a

2P15b

2P16

2P17

2P18

2P19

2P20

2P0

FocusSession.SC5: Microwave Remote Sensing of OCeaN .......oviiiii ittt eaaas 92
Light Scattering, Radiative Transfer, and Remote SENSiNg ..........ooiiiiiiiiiiiiii s 93
Oral Presentations for Best Student Paper Awards | SC3: Optics and Photonics ....................... 94
SC4: UWB Components for Defence AppliCations ...........oiiiiiiiin i iiee e eeaas 95
Novel Mathematical Methods in Electromagnetics: Part 1 ...........oooiiiiiiiiiiiii s 95
Microwave Inverse Scattering Problems and Applications 2 ...ttt 96
FocusSession.SC1&SC2&SC4: Leaky Waves in Electromagnetics 2..........oiiiiiiii s 97
SC3: Liquid Crystal Devices and APPlICatioNS 1 .. ...t eeeaan 98
SC3: Soft Matter Photonics: Photo-responsive Materials and DeViCes .........ccvvvviiiiiiereiiinnennnnnn. 99
SC3: Resonant Optics: Fundamentals and AppliCations 2.........covuiiiiiiii i e e 99
FocusSession.SC3: Nonlinear Optics at the Nanoscale 2............oiiiii i 100

SC3: Quantum Sensing and INformation ProCessing .........ouuuuuuuiuiiiiii e 101

SC2: Recent Advances of Metamaterials for Novel Electromagnetic and Photonic Devices 2 ........... 102
FocusSession.SC2: Thermoplasmonics and Photo-thermal Applications 2 ................cocoiiiiiiies, 102
FocusSession.SC3: Optical Fibers for High Power Applications. ... 103
FocusSession.SC3: NanOPhOTONICS 3 .. ...ttt e e aeeas 104

Photonics for MICrOWAVE SYSTEIMS ...\ttt ettt ettt e et e e e et e e e e e e e e e e 105

Disordered PROTONICS 2. .. ...ttt ettt ettt ettt ettt e ettt 106
FocusSession.SC3: Organic Photonics for Optical Interconnections and Switching........................ 107
Electromagnetic Wave Propagation in lonized and Complex Media 2............cccovviiiiiiii i 108
Antenna and RCS MeEASUFEMENTS 2. . ... ...ttt e ettt ettt ettt e et e e 109
SC1: Stochastic Methods in Electromagnetic Compatibility ................cooiii e, 110
SC4: Recent Diagnostic and Therapeutic Applications of MiCrowaves ...........c.c.cooiiiiiiiiiiiieeieeae... 111
POSTEE SESSION 2 ...ttt sttt ettt ettt ettt 112




Photonlcs & Electromagnetics Research Symposium

Wednesday AM, June 19, 2019

3Al

3A2

3A3

3A4

3A5

3A6a

3A6b

3A7

3A8

3A9

3A10

3Al11

3A12

3A13

3A14

3A15

3A16

3A17

3A18

3A19a

3A19b

3A20

3A0

Remote Sensing of the Earth, Ocean, and AtMOSPhere L. ........oiiiriiiii i e e e 118
SC1&SC5: Direct and Inverse Scattering Methods in Complex Environments 1 .......................... 119
SC4: Millimetre-wave Components for Next-generation Communications ..............cvvuiiieerrennnn... 120
SC1: Computational Techniques in Electromagnetics and Applications 1 ..............cooiiiiiiiiinn... 120

SC1&SC5: Machine Learning Techniques for Remote Sensing and Electromagnetic Applications 1..... 121

Special Antennas for Direction of Arrival Estimation/Positioning ................oooiiiiiiiiiii ... 122
MaSSIVE MM OO .. e e 122
SC3: Ultrafast Nonlinear Optics: Ultrafast Fiber Lasers and Nonlinear Applications 1 .................. 123
2D Materials and OPtoeleCtroniC DEVICES .. ...ttt et e e 124
FocusSession.SC3: Multimode Nonlinear Optical Fibers 1 ... ... 125
SC3: Luminesence and Lasing of Nanomaterials ........ ... e 126

SC2: Analytical Methods for Metamaterials, Metasurfaces, and 2D Materials from Microwaves to

L0 01 [ 126
FocusSession.SC2: Advanced Metasurface Designs and DeVvices 1 .........oiiiiiiiieiiiiiiiiiiiiiiiiinnns 127
SC3: Resonant Optics: Fundamentals and Applications 3..........coiiiiiiiiii i 128
FocusSession.SC3: Advanced Photonic Technologies for Spectroscopic Applications 2.................... 129
Optical Coatings for EXtreme Metrology ........oooriiiiitii et neaes 130
SC3: Visible, Near-infrared and Beyond: Materials and Devices 1 ..........oiiiiiiiiiiiiiiiineaiinnn. 131
FocusSession.SC1: Casimir E ect and Forces at the Nanoscale 1............ccooiiiiiiiiiiiiiiiiinnne. 132

Terahertz Radiation: From Generation to Applications in Condensed Matter, Biomedicine and Particle

01257 133
Computational Fractional Dynamic Systems and Its Applications ...........ccovvviiiiii i ennnnnn, 134
SC2: Nonreciprocal and Topological Electromagnetics 1.........couuiiiiiiiiiiiiiiii i 135

Applications of EM Field in Medical Diagnostics and Therapy ..........oovuiiiiiiiiiiii s 135

0L =] =T o o R 136




PIERS 2019 Rome Program

Wednesday PM, June 19, 2019

3P1
3P2a
3P2b
3P3
3P4
3P5
3P6
3P7a
3P7b
3P8
3P%
3P9%b
3P10
3P11a

3P11b
3P12
3P13
3P1l4a
3P14b
3P15
3P16
3P17
3P18a

3P18b
3P19a
3P19b
3P20
3P0

Remote Sensing of the Earth, Ocean, and AtMOSPhEre 2 ........oviiiiiiii i eeen 142
SC1&SC5: Direct and Inverse Scattering Methods in Complex Environments 2 .....................oee. 142
SC3: Holographic Technologies in Sensing and Light Redirection and Shaping ........................... 143
SC1&SC2: Computational Bioelectromagnetics: from Single Molecule to Human Body.................. 143
Novel Mathematical Methods in Electromagnetics: Part 2 ...ttt i 144

SC1&SC5: Machine Learning Techniques for Remote Sensing and Electromagnetic Applications 2 ..... 145

SC1&SC4: Recent Advances in 2-D Leaky-wave ANTENNAS ........uiii et e e 146
SC3: Ultrafast Nonlinear Optics: Ultrafast Fiber Lasers and Nonlinear Applications 2 .................. 147
SC3: Liquid Crystal Devices and Applications 2 .........coiiiiiiii i et 147
SC1&SC3: Quantum Information Processing and Devices 1 .......ccouriiiiiriiiin e iiiiieeeiiiaeeeennnns 148
FocusSession.SC3: Multimode Nonlinear Optical Fibers 2 ... ... 149
Optical Fibers and Sensors for Biochemistry, Medical Diagnostics and Imaging .......................... 149

SC3: Label-free Optical Nanobiosensors for Bio-diagnostics, Environmental Monitoring and Food Safety150

SC2: Analytical Methods for Metamaterials, Metasurfaces, and 2D Materials from Microwaves to

L) T 151
SC1: Short and Ultrashort Pulsed Electric Fields for Biomedical and Industrial Applications ......... 151
FocusSession.SC2: Advanced Metasurface Designs and DeViCes 2 ........uuiiiiiiiiiiiiiiiii i, 152

FocusSession.SC3: Advanced Opto uidics: Where Photonics Meets Micro uidics and Life Science 2 ... 153

FocusSession.SC3: Advanced Photonic Technologies for Spectroscopic Applications 3 .................. 154
Radio Astronomy INSTrUMENTAtION ..........uu e ettt 155
SC3: Laser, Spectroscopy and Imaging for Functionalised Photonic Devices ..............coooviiiiiannn. 155
SC3: Visible, Near-infrared and Beyond: Materials and Devices 2..........covviiiiiiiiiieiiineineannnn. 157
FocusSession.SC1: Casimir E ect and Forces at the Nanoscale 2............ccoovviiiiiiiiiiiiiiieeen, 159

Terahertz Radiation: From Generation to Applications in Condensed Matter, Biomedicine and Par-

BICIE P Y SICS 2 ettt e 160
Millimter Wave and Terahertz SoUrce DEVICES .........ccoiiiiiiree et 160
Health Monitoring of Structures and Electrical Wire Interconnect Systems .............cccoovvevviinnn... 161
Wireless Power Transfer for Biomedicing and 10TS ...t 161

EMC Problems with Antennas & Wave Propagation ..............ooiiiiiiiiiiiiiii e 162

POSTEE SESSION 4 ..ttt et ettt ettt e 163




Photonlcs & Electromagnetics Research Symposium

Thursday AM, June 20, 2019

4A1

4A2

4A3a

4A3Db

4A4

4A5

4A6

4A7

4A8

4A9

4A10

4A11

4A12

4A13

4A14

4A15

4A16

4A17

4A18

4A19

4A20

4A0

FocusSession.SC5: Atmospheric Remote Sensing and Propagation 1...........coooiiiiiiiiiiiiii . 168
Remote Sensing of the Earth and AtmMOSPNEre L ... ..o et 169

SC4&SC5: Mobile and Satellite Parameters Estimations with Electromagnetic/Optical Technologies .. 170

Microwave and Millimeter Wave Circuits and Devices 1 ........oiiiiiiiiiii e eiiiiieeeeees 170
SC1: Computational Techniques in Electromagnetics and Applications 2 ...............cccoviiveviinn... 171
SC5: Medical Applications of RATArsS .........ooiiiiiii e 171
Microstrip Antennas, Array Antennas, Theory and Radiation 1.............oooviiiiiiiiiiiiiiiiiiinnnn. 172
Optical Sensor, Photonics, Nano Optics, BIOPhOTONICS ..........oouiiiiiii i 173
SC1&SC3: Quantum Information Processing and DeviCes 2 .........ooiiiiiiiiiiiiiiiiiiiiiiaa e 174
SC3: Label-based and Label-free Optical BioSENSOIS 1 .....cuuuiiiiiii i 174
SC3: Glass Photonics: Novel Systems and Ongoing Applications 1 ..........ooiiiiiiiiiiiiiii ... 176
SC2: THz Metamaterials, Devices and SYStemMS L. ........ooiiiiiiiiii i et 177
SC3: Nonlinear, Active, and Quantum MetaphotoniCs ...........coooiiiiiiii i i 178
SC3: Group IV Photonics for Sensing and Signal Processing .........covvevveiiieiiiinieeiiine s, 178
FocusSession.SC2&SC3: Graphene 2D Materials for Photonics, Plasmonics and Metamaterials 1....... 180
IS @ T | ot o I = 0] o] 10t 180
Optomechanics, Micro uidics, and Spectroscopy in Microcavities 1...........ooiiiiiiiiiiiiiiiineaaaaa.. 181
FocusSession.SC1: Fluctuational Electrodynamics and Heat Transfer 1 ..., 183
Wireless COmMMUNICATION ... ...ttt ettt et et ettt ettt ettt et e e e et e et eenaeaaes 184
SC2: Nonreciprocal and Topological Electromagnetics 2 ..........oouuiiiiiiiii i 184

Extended/Unconventional Electromagnetic Theory, EHD(Electro-hydrodynamics)/EMHD(Electro-magneto-
hydrodynamics), and Electro-biology ..........ooooiirii i e 185

01y (e o ET (o] TR 186

10



PIERS 2019 Rome Program

Thursday PM, June 20, 2019

4P1
4P2
4P3a
4P3b
4P4
4P5a
4P5b
4P6
4P7a
4P7b
4P8a
4P8b
4P9%a
4P9b
4P10a
4P10b
4P1la
4P11b
4P12
4P13
4P14
4P15
4P16
4P17
4P18
4P19a
4P19b
4P20
4P0

FocusSession.SC5: Atmospheric Remote Sensing and Propagation 2 ............ccooiiiiiiiiiiiiineeenns 192
Electromagnetic Methods and Electronic Devices for SeCUrity .........oovviiiiiiiiii s 193
Transmission Line, Waveguide & Filter ... 193
Microwave and Millimeter Wave Circuits and DEVICES 2. ... ..uuuuiii e 194
Computational Electromagnetics, Hybrid Methods ... 195
SC5: SAR fOr AQNICUIUIE ... e e e e e e et 195
Microwave Remote Sensing, Polarimetry SAR, and Radar Imaging 2 ...........ccoooiiiiiiiiiiinnnnnenan... 196
Microstrip Antennas, Array Antennas, Theory and Radiation 2 ..., 196
SC3: Photonics for Lab-0n-Chip .. ...coouii et et 197
Remote Sensing of the Earth and AtMOSPNEre 2 ... e 198
Quantum Electrodynamics, Computing and Information ......... ... 199
SC1&SC3: Quantum Information Processing and DeVICeS 3 .......uiiiriiie e eeiiieeeaans 200
SC3: Label-based and Label-free Optical BiOSENSOIS 2. .......uuuuii e e e 200
SC4: Recon gurable and Programmable Photonic Integrated Circuits...............cooiiiiiiiiiines, 201

SC3: Glass Photonics: Novel Systems and Ongoing Applications 2 ............ovviiiiiiiiiiiiiiiiinnnnn. 201

L0 o1 ot R= g o I o] o =T =T 202
SC2: THz Metamaterials, Devices and SYStemS 2. ... ...uuiiiriiiii it aeaaaes 203

Metamaterials and PlasmOniCs .. ......coouuiiit ittt et 203
SC2: Topological Features of Metamaterials and Non-Hermitian Systems: From Microwave to NIR .... 204
SC3: Photonic Sensing in Health Science and Environmental Monitoring ................cciiiiieninnn, 205
FocusSession.SC2&SC3: Graphene 2D Materials for Photonics, Plasmonics and Metamaterials 2....... 206
SC3: SHlICON PROTONICS 2 ...ttt ettt ettt e e 207
Optomechanics, Micro uidics, and Spectroscopy in Microcavities 2 ...........ooviiiiiiiiiiiiii e, 208
FocusSession.SC1: Fluctuational Electrodynamics and Heat Transfer 2. 209
SC3&4: Microwave Photonic Signal ProCeSSING .. ...couuuiieetiiit et iie e et e et iae e e eeannns 209

Photovoltaics, Optoelectronic Devices and INtegration .............oooiiiiiiiiiiii s 210

Advanced Photonic Materials and Nanophtonics .............oooioiiiii i 211
Systems and Components, Electromagnetic Compatibility ... 211
POSTEE SESSION B ...ttt ettt ettt e ettt 212

11



Photonlcs & Electromagnetics Research Symposium

THE ELECTROMAGNETICS ACADEMY

PIERS: Photonlcs and Electromagnetics Research Symposium, also known as Progress in Electromagnetics Research
Symposium, is sponsored by The Electromagnetics Academy.

The Electromagnetics Academy is devoted to academic excellence and the advancement of research and relevant
applications of the electromagnetic theory and to promoting educational objectives of the electromagnetics profes-
sion. PIERS provides an international forum for reporting progress and advances in the modern development of
electromagnetic theory and its new and exciting applications.

Founded by the late Professor Jin Au Kong (1942{2008) of MIT in 1989, The Electromagnetics Academy is a
non-pro t organization registered in USA.

PIERS Founding Chair:
Jin Au Kong, MIT, USA

PIERS Chair and President of The Electromagnetics Academy:
Professor Leung Tsang, University of Michigan, USA

JOURNAL: PROGRESS IN ELECTROMAGNETICS RESEARCH

Progress In Electromagnetics Research (PIER) publishes peer-reviewed original and comprehensive articles on all
aspects of electromagnetic theory and applications. This is an open access, on-line journal PIER (E-ISSN 1559-
8985). It has been rst published as a monograph series on Electromagnetic Waves (ISSN 1070-4698) in 1989. It is
freely available to all readers via the Internet.

PIER is a non-pro t organization.
WWW.JPIER.ORG
Contact Email: work@jpier.org

Founding Editor in Chief:
Jin Au Kong, MIT, USA

Editors in Chief:
Professor Weng Cho Chew, Purdue University, USA
Professor Sailing He, Royal Institute of Technology, SWEDEN; JORCEP, Zhejiang University, CHINA

12



PIERS 2019 Rome Program

Photonlcs & Electromagnetics Research Symposium
June 17{20, 2019
Rome, ITALY

PIERS 2019 ROME ORGANIZATION

PIERS 2019 Rome General Chair

Rita Asquini, Sapienza University of Rome

PIERS 2019 Rome General Co-Chairs
Weng Cho Chew, Purdue University
Sailing He, Royal Institute of Technology; Zhejiang University
lam Choon Khoo, Pennsylvania State University

Francesco Simoni, Universita Politecnica delle Marche

PIERS 2019 Rome Technical Program Committee Co-Chairs

Rita Asquini, Sapienza University of Rome
Weng Cho Chew, Purdue University

Giovanni Ghione, Politecnico di Torino

lam Choon Khoo, Pennsylvania State University
Kazuya Kobayashi, Chuo University

Paolo Mataloni, Sapienza University of Rome

Eng Leong Tan, Nanyang Technological University

13



Photonlcs & Electromagnetics Research Symposium

PIERS 2019 Rome Subcommittee 1
(CEM, EMC, Scattering and Electromagnetic Theory)

Weng Cho Chew, Purdue University

Paolo Burghignoli, Sapienza University of Rome
Salvatore Celozzi, Sapienza University of Rome
Graziano Cerri, Universita Politecnica delle Marche
Renato Cicchetti, Sapienza University of Rome
Guglielmo d’Inzeo, Sapienza University of Rome
Kazuya Kobayashi, Chuo University

Qing Huo Liu, Duke University

Innocenzo Pinto, University of Sannio

Marco Raugi, University of Pisa

Eng Leong Tan, Nanyang Technological University
Luciano Tarricone, Universita del Salento

PIERS 2019 Rome Subcommittee 2
(Metamaterials, Plasmonics and Complex Media)

Francesca Apollonio, Sapienza University of Rome

Paolo Baccarelli, Roma Tre University

Romeo Beccherelli, CNR-IMM Rome

Che Ting Chan, The Hong Kong University of Science and Technology
Aldo Di Carlo, University of Rome Tor Vergata

Micaela Liberti, Sapienza University of Rome

Paolo Pasini, INFN Bologna

Maria Sabrina Sarto, Sapienza University of Rome

Concita Sibilia, Sapienza University of Rome

Ari Sihvola, Aalto University

Mario G. Silveirinha, University of Lisbon and Instituto de Telecomunicacees
Giuseppe Strangi, Case Western Reserve University

Guido Valerio, Sorbonne University

Alexander B. Yakovlev, University of Mississippi

Lei Zhou, Fudan University

14



PIERS 2019 Rome Program

PIERS 2019 Rome Subcommittee 3
(Optics and Photonics)

Rita Asquini, Sapienza University of Rome

Gaetano Assanto, University of Rome \Roma Tre"
Stefania Campopiano, University of Naples \Parthenope"
Antonello Cutolo, University of Sannio

Antonio d’Alessandro, Sapienza University of Rome
Michele Goano, Politecnico di Torino

Shaya Fainman, University of California San Diego
Maurizio Ferrari, CNR-IFN Trento

Mario Fernando dos Santos Ferreira, University of Aveiro
Sailing He, Royal Institute of Technology; Zhejiang University
lam Choon Khoo, Pennsylvania State University

Paolo Mataloni, Sapienza University of Rome

Francesco Michelotti, Sapienza University of Rome

Rosa Maria Montereali, ENEA

Silvia Pietralunga, CNR-IFN Milan

Remo Proietti Zaccaria, 11T & CNITECH, Chinese Academy of Sciences
Roberta Ramponi, Politecnico di Milano

Ivo Rendina, CNR-IMM Naples

Fabio Sciarrino, Sapienza University of Rome

Stefano Selleri, University of Parma

Francesco Simoni, Universita Politecnica delle Marche

Luigi Zeni, University of Campania Luigi Vanvitelli

15



Photonlcs & Electromagnetics Research Symposium

PIERS 2019 Rome Subcommittee 4
(Antennas and Microwave Technologies)

Maurizio Bozzi, University of Pavia

Marta Cavagnaro, Sapienza University of Rome
Paolo Colantonio, University of Rome Tor Vergata
Francesco Giuseppe della Corte, \Mediterranea" University of Reggio Calabria
Vincenzo Ferrara, Sapienza University of Rome
Alessandro Galli, Sapienza University of Rome
Giovanni Ghione, Politecnico di Torino

Franco Giannini, University of Rome Tor Vergata
Paolo Lampariello, Sapienza University of Rome
Ernesto Limiti, University of Rome Tor Vergata
Francesco Prudenzano, Politecnico di Bari

Giuseppe Schettini, Roma Tre University
Zhongxiang Shen, Nanyang Technological University
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SYMPOSIUM VENUE

The 2019 Photonlcs & Electromagnetics Research Symposium, will be held in Rome from 17 to 20 June 2019, at
the Faculty of Engineering of the University of Rome \La Sapienza" in Italy (Address: Via Eudossiana 18, 00184
Rome, Italy).

REGISTRATION

The PIERS technical sessions will begin at 09:00 on Monday, June 17, 2019. You may come to register during
15:00{19:00 on Sunday, June 16, 2019, at the registration desks at the Faculty of Engineering, in Via Eudossiana
18, Rome. Registration is also available from 08:00 to 18:00 on Monday, June 17, 2019 and from 08:30 to 18:00 on
June 18{20, 2019.

The on-site registration fee is USD 760, and the reduced registration fee for a student is USD 470 (a valid student ID
is required). Please be reminded that the on-site payments will be collected in Euro. If you have pre-registered and
paid, your name badge and symposium program will be ready for you to pick up at the registration counter during
the symposium. Please wear your name badge throughout the meeting. Access to the co ee break, interactive
areas, and technical sessions will be prohibited if a name badge is not visible.

SPECIAL EVENTS

Symposium Reception

On Monday evening, June 17, 2019, all conference participants are invited to a welcome reception at the Cloister
of the Faculty of Engineering of the University of Rome \La Sapienza". The tickets are free and handed out on a
rst-come- rst-served basis. Please make reservation in advance for the reception within May 27.

Symposium Banquet

On Wednesday evening, June 19, symposium banquet is planned for PIERS participants and their guests at Palazzo
Brancaccio. A limited number of banquet tickets will be available. For all participants, the price is USD 110 per
person. Please make reservation and pay in advance for the banquet within May 27.

PIERS ONLINE

Information on PIERS 2019 Rome and future PIERS is posted at www.piers.org.
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GUIDELINE FOR PRESENTERS

Oral Presentations

Load and TEST presentation les in advance:

All Oral Presenters must load and test presentation les in their own session room computers no later than 12
hours before the scheduled talk. Presenters are not allowed to detach the session computer and attach their
own notebook/laptop to the LCD projector in session room.

Presentation les format:

PDF, Power Point are recommended. Movies or animations in MPEG, Windows Media, and etc, should be
tested in PIERS computer in PIERS OFFICE no later than half-day before the session. Presentation les in
USB disk are acceptable by PIERS Computer.

Report to Session Chair:
Presenters are required to report to their session chairs at least 10 minutes prior to the start of their session.

Length of your talk:
In a regular session, the time length for each talk is 20 minutes. In a focus session, the presentation time limit
is 30 minutes for a keynote talk, 20 minutes for an invited talk, and 15 minutes for a contributed talk.

DO NOT change presentation sequence:

Session Chairs, please be present in the session room at least 15 minutes before the start of the session
and must strictly observe the starting time and time limit of each paper and refrain from changing paper
presentation sequence.

NO picture request:
When such a request is made by the presenter, the session chair and session helpers will do their best to
ensure that no pictures will be taken at the presentation.

Poster Presentations

Presenters should post time slots of their presence on the panel and be present for interactive questions at the given
time. Each poster can be posted at 09:30{12:30 and 15:00{18:00, and all presenters are suggested to be present at
least during 11:00{11:30 and 16:30{17:00.

One panel will be available for each poster. The poster panels for PIERS 2019 Rome will be 80 cm (31,5 in) Width
x 180 cm (78,9 in) Height.

All presenters are required to mount their papers 30 minutes before the session and remove them at the end of their
sessions.
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GENERAL INFORMATION

LANGUAGE

The o cial language for the Symposium is English.

CURRENCY AND CREDIT CARDS

The local currency is EURO and the exchange rate is 1 USD for about 0.8959 EUR (as of May 21, 2019). Credit
cards and cash are acceptable for payments. International credit cards are acceptable in most shops, restaurants
etc.

TAX AND TIP

In Italy tips are not necessary but it is possible to tip a waiter/waitress or a taxi driver and other persons who
provides regular service. All advertised merchandise prices normally include tax.

TAXI
Usually, a taxi is available along the roadsides (while you wave for it) or right in front of a hotel. You may also

call to book a taxi: (+39) 060609, (+39) 063570. Taxis licensed by Rome City Council are white and have a sign
bearing the word \TAXI" on their roofs.

BUSINESS OPENING HOURS

Post O ce
Opening hours: usually 08:30 { 13:30 (main ones up to 18:30) from Monday to Friday; 08:30 { 12:30 (Saturday).

Bank
Opening hours: usually 09:00 { 13:30 and 14:30 { 15:45 from Monday to Friday.

Store
Opening hours: usually 09:30 { 19:30 from Monday to Saturday, some of them also on Sunday. There are 24 h
service shops also.

Public Transportation
Operating hours: generally 05:30 { 23:30

ELECTRICITY

In Rome area in Italy, the standard outlets provide AC of 220 V/50 Hz.
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PIERS 2019 ROME ORGANIZERS AND SPONSORS

Organized under the auspices and with the support of:

Sapienza University of Rome
ARAPhEE ] Association for the Research Advancement on Photonics and Electronic Engineering

The Electromagnetics Academy

Technically co-sponsored by:

Institute of Electrical and Electronics Engineers (IEEE)
IEEE Geoscience and Remote Sensing Society (IEEE GRSS)
IEEE Antennas and Propagation Society (IEEE AP-S)
IEEE Photonics Society

IEEE Photonics Society ]| Italy Chapter

Italian Society of Electronics (SIE)

Italian Society of Electromagnetics (SIEm)

Italian Society of Optics and Photonics (SIOF)

Istituto Italiano di Tecnologia (11T)

Gallium Arsenide Applications Symposium (GAAS)

Faculty of Civil and Industrial Engineering | Sapienza University of Rome

Faculty of Information Engineering, Computer Science and Statistics | Sapienza University of Rome

Supported by:

Zeiss

Leonardo

Machine Learning Solutions
PIXAPP

lonvac Process

Sematron ltalia

NT-MDT
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MAP OF CONFERENCE SITE

Main Building
(1st floor)
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Emergency stairs

Cloister .
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Main entrance
A
Via Eudossiana

Room

Emergency stairs

Frescoes

Cloister Hall

Cloister
(welcome cocktail)

(*) Room is "Aula” (Italian name)
Cloister Hall is "Sala del Chiostro" (Italian name)
Hall of Frescoes is "Sala degli Affreschi” (Italian name)
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