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ABOUT AES
The Advanced Electromagnetics Symposium (AES) serves as an international multidisciplinary forum
for deliberations on recent advances and developments in the entire broad field of electromagnetics,
Antennas and Propagation. Included in this wide-ranging subject, pertinent to both researchers and industry professionals, are all aspects of electromagnetics, and all frequency ranges from static to optics.
Of special interest are :
• Electromagnetic Theory
• Antennas
• Propagation theory, modelling and simulation
• Microwave and Millimeter Circuits and Systems
• Scattering, diffraction and RCS
• Electromagnetic Compatibility
• Computational Electromagnetics
• Optimization Techniques
• Coupled Field Problems
• Optics and Photonics
• Remote Sensing, Inverse Problems, Imaging Radar
• Electromagnetic and photonic Materials
• Bioeffects of EM fields, Biological Media, Medical electromagnetics
• Techniques and tools for RF material characterisation
• EMI/EMC/PIM chambers, instrumentation and measurements
• Educational Electromagnetics
Additionally, through its unique from-Conference-to-Journal-Publication concept, AES offers a rare opportunity for authors to submit papers to Advanced Electromagnetic (AEM) journal and then be considered for journal publication.
Following a now well-established tradition AES takes place in unique locations around the world.
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PLENARY SPEAKERS
Alexandra Boltasseva
Purdue University, USA
Transdimensional Materials for Nanophotonics : From 2D
to 3D
Alexandra Boltasseva is a Professor at the School of Electrical & Computer Engineering at Purdue University. She received her PhD in electrical
engineering at Technical University of Denmark, DTU in 2004. Boltasseva
specializes in nanophotonics, nanofabrication, optical materials, plasmonics and metamaterials. She is 2018 Blavatnik National Award for Young
Scientists Finalist and received the 2013 IEEE Photonics Society Young
Investigator Award, 2013 Materials Research Society (MRS) Outstanding
Young Investigator Award, the MIT Technology Review Top Young Innovator (TR35), the Young Researcher Award in Advanced Optical Technologies from the University of Erlangen-Nuremberg, Germany,
and the Young Elite-Researcher Award from the Danish Council for Independent Research. She is a
Fellow of the Optical Society of America (OSA) and Fellow of SPIE. She served on MRS Board of
Directors and is Editor-in-Chief for OSA’s Optical Materials Express.

Sir John Brian Pendry
Imperial College London, UK
Singular plasmonic surfaces and their properties
Sir John B. Pendry is an English theoretical physicist educated at Downing
College, Cambridge, UK, graduating with a Master of Arts degree in Natural
Sciences and a PhD in 1969. He is a professor of theoretical solid - state
physics at Imperial College London where he was Head of the Department
of Physics (1998 – 2001) and Principal of the Faculty of Physical Sciences
(2001 – 2002). John Pendry has made seminal contributions to surface
science, disordered systems and photonics. His most famous work has introduced a new class of materials, metamaterials, whose electromagnetic
properties depend on their internal structure rather than their chemical constitution. He discovered that a
perfect lens manufactured from negatively refracting material would circumvent Abbe’s diffraction limit to
spatial resolution, which has stood for more than a century. His most recent innovation of transformation
optics gives the metamaterial specifications required torearrange electromagnetic field configurations at
will, by representing the field distortions as a warping of the space in which they exist. In its simplest
form the theory shows how we can direct field lines around a given obstacle and thus provide a cloak of
invisibility. John Pendry’s outstanding contributions have been awarded by many prizes, among which
the Dirac Prize(1996), the Knight Bachelor (2004), the Royal Medal (2006), the Isaac Newton Medal
(2013) and the Kavli Prize (2014).
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Eli Yablonovitch
UC Berkeley, USA
Optical Antenna Physics : Spontaneous Emission Faster
than Stimulated Emission
Eli Yablonovitch introduced the idea that strained semiconductor lasers
could have superior performance due to reduced valence band (hole) effective mass. With almost every human interaction with the internet, optical
telecommunication occurs by strained semiconductor lasers. He is regarded as a Father of the Photonic BandGap concept, and he coined the term
"Photonic Crystal". The geometrical structure of the first experimentally realized Photonic bandgap, is sometimes called "Yablonovite".
Prof. Yablonovitch is elected as a Member of the National Academy of Engineering, the National Academy of Sciences, the American Academy of Arts & Sciences, and is a Foreign Member of the Royal
Society of London. He has been awarded the Buckley Prize of the American Physical Society, the Isaac
Newton Medal of the UK Institute of Physics, the Rank Prize (UK), the Harvey Prize (Israel), the IEEE
Photonics Award, the IET Mountbatten Medal (UK), the Julius Springer Prize (Germany), the R.W. Wood
Prize, the W. Streifer Scientific Achievement Award, and the Adolf Lomb Medal.
Eli Yablonovitch is the Director of the NSF Center for Energy Efficient Electronics Science (E3S), a multiUniversity Center headquartered at Berkeley. He received his Ph.D. degree in Applied Physics from
Harvard University in 1972. He worked for two years at Bell Telephone Laboratories, and then became
a professor of Applied Physics at Harvard. In 1979 he joined Exxon to do research on photovoltaic solar
energy. Then in 1984, he joined Bell Communications Research, where he was a Distinguished Member
of Staff, and also Director of Solid-State Physics Research. In 1992 he joined the University of California,
Los Angeles, where he was the Northrop-Grumman Chair Professor of Electrical Engineering. Then in
2007 he became Professor of Electrical Engineering and Computer Sciences at UC Berkeley, where he
holds the James & Katherine Lau Chair in Engineering.
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CONFERENCE TUTORIALS
META 2019 features several technical tutorials instructed by world-leading experts on various topics of
interest to the META community. Tutorials are intended to provide a high quality learning experience
to conference attendees. The tutorials address an audience with a varied range of interests and backgrounds : beginners, students, researchers, lecturers and representatives of companies, governments
and funding agencies who wish to learn new concepts and technologies.
The tutorials are part of the conference technical program, and are free of charge for the conference
attendees.

ORGANIZER

Prof. Ishwar Aggarwal, UNC Charlotte, USA

Tutorials & Instructors

Prof. Federico Capasso
Harvard University, USA
Wednesday 24th July
10:50 - 11:50 — Auditorium I

Flat optics
This tutorial focuses on how metasurfaces enable the redesign of optical components into novel thin and planar diffractive optical elements, that overcome the limitations of Fresnel and refractive optics, promising a major reduction in footprint and system complexity
as well as the introduction of new optical functions. The planarity of flat optics will lead to the unification
of semiconductor manufacturing and lens making, where the planar technology to manufacture computer chips will be adapted to produce CMOS-compatible metasurface-based optical components, ranging
from metalenses to novel multifunctional phase plates.
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Prof. Eli Yablonovitch
UC Berkeley, USA
Wednesday 24th July
14:00 - 15:00 — Auditorium II

The Electromagnetic Spectra of Ordinary Objects
There is an aspect of Electromagnetics that has been somewhat overlooked. Common everyday objects can act as electromagnetic resonators. Indeed ordinary objects have a series of resonant frequencies extending from radio waves up to optical frequencies. These
resonant modes can be modeled as LC circuits. Thus every object that we encounter is an LC resonator. Since LC circuits support ac currents, and since ac currents imply electron acceleration, they
inherently radiate into the far-field. Therefore ordinary objects that we come across, in our daily lives,
can act as electromagnetic antennas. This means that ordinary object have a Q-factor and a radiation
Q-factor for each resonant mode.The lowest frequency resonance is especially characteristic of the object geometry, but there is an entire spectrum of higher frequencies to work with, a spectral fingerprint
for everyday objects. Many of the properties that have been attributed to plasmonic resonances are
actually universal, and they arise already in ordinary electromagnetics.In communications technology,
the antenna application is the most important. The antennas in cellphones, carried by almost everyone
on the planet, are examples of multi-frequency resonant objects, enabling wireless connectivity.

Dr. Rachel Won
Nature Photonics, UK
Thursday 25th July
11:00 - 12:00 — Auditorium II

Writing and submitting your papers : Dos and Don’ts
In this tutorial, Rachel will talk you through the detailed information and guidelines
on scientific paper preparation and submission. Guidelines and tips for writing an abstract and a paper
will be provided. Submission, editorial and peer-review processes will be discussed. At the end of the
tutorial, you will walk away knowing how to write an informative cover letter, an outstanding abstract and
a comprehensive scientific paper. You will also get to know where to submit your papers to, what editors
seek, how your papers are reviewed and how to make an appeal.

Prof. Michael Fiddy
DARPA, USA
Thursday 25th July
14:00 - 15:00 — Auditorium I

DARPA’s interests in metamaterials
Almost twenty years ago, some of the earliest research into metamaterials and
their applications was funded by DARPA. The field has grown enormously since,
and DARPA still supports fundamental research into improving our understanding and modeling of these
engineered materials. This talk will provide the background and context for research of current interests.
These include the study of new material properties, including bianisotropy and nonlinearity, advancing
flat optics, and developing nonreciprocal and tunable components, all of which may impact imaging and
remote sensing capabilities.
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AES 2019 VENUE
AES 2019 will be held at the Congress Center of Instituto Superior Técnico (IST), situated at the Civil
Engineering Building. All talks are scheduled for the Congress Centre of IST except for the Plenary
talks which will be held in Culturgest, an independent conference center located 500m away from IST
(see map).

Instituto Superior Técnico - Congress Center
Civil Engineering Building (Pavilhão de Civil)
Av. Rovisco Pais 1
1049-001, Lisbon

Culturgest
Rua Arco do Cego 77
1000-300
Lisbon

Website : https ://tecnico.ulisboa.pt/en/

Website : https ://www.culturgest.pt/en/
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GETTING TO VENUE

Taxi
The quickest way to get from Lisbon Airport (LIS) to Instituto Superior Técnico is to taxi which costs 7C
- 9C and takes 10mn.
Metro
Being close to the Lisbon city centre, IST is easily reached by metro (metro station "Alameda" - Red
and Green lines ; metro sation "Saldanha" - Red and Yellow lines), from any location in town, including
the airport (metro station "Aeroporto"- Red line).
Bus
The bus routes cover all Lisbon and extend to its outskirts. The tickets can be pre-paid, at the counters
of Carris, the surface transportation operator for Lisbon, or bought aboard the bus, electric cars or
funiculars. For IST hop off on one of the following bus stops :
 Av. Manuel da Maia
 Av. Rovisco Pais
 Arco do Cego

GENERAL INFORMATION
Registration
Registered participants may pick up their conference material at the registration desk which will be
located at the IST Civil Engineering Building :
• Wednesday, July 24 (08 :30-18 :00)
• Thursday, July 25 (08 :30-17 :00)
• Friday, July 26 (08 :30-11 :00)
11

Plenary Lectures
Plenary Lectures will be held at the Main Auditorium of Culturgest, located 500m away from Instituto
Superior Técnico Congress Center :
• Thursday, July 25 (08 :30-10 :15)

Banquet
Venue : KAIS Restaurant, Cais da Viscondessa, R. da Cintura – Santos, 1200-109 Lisboa, Portugal.
Schedule : Thursday, July 25 at 20 :00.
Free Shuttle bus service will be provided between the Instituto Superior Técnico Congress Center and
the KAIS Restaurant.
Pick-up time : 18 :30 at the West IST Entrance located Av. Alves Redol (see map).
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IST CONGRESS CENTER FLOOR PLANS

Civil Engineering Building - Level 0

Civil Engineering Building - Level 01
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Civil Engineering Building - Level 02
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Electrical Engineering Building - Entry level

Electrical Engineering Building - Mezzanine
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WI-FI INSTRUCTIONS
Wi-Fi instructions for AES 2019 participants :
1. Browse available wireless networks and select as SSID "tecnico-guest" ;
2. Set IP to automatic (DHCP). This is usually the default setting, so you may probably skip this step ;
3. Open your browser and try to access any external website. You will be automatically redirected
to the page https ://wifi.ist.utl.pt/index_auth.php. Follow the link ’Web based login’ at the top
of the page concerning short-time, conference and meetings accounts. Enter the following username/password when requested ;
Username : META2019
Password : jwvr2f
4. After step 3 you may freely browse and access the Internet. You may need to repeat the above
steps if you close your browser or if the connection times out.

GUIDELINES FOR PRESENTERS
ORAL PRESENTATIONS
Each session room is equipped with a stationary computer connected to a LCD projector. Presenters
must load their presentation files in advance onto the session computer. Technician personnel will be
available to assist you.
Scheduled time slots for oral presentations are 15 mn for regular, 20 mn for invited presentations, 30
mn for keynote talks and 35 mn for plenary talks, including questions and discussions. Presenters are
required to report to their session room and to their session Chair at least 15 minutes prior to the start
of their session.
The session chair must 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.

POSTER PRESENTATIONS
Presenters are requested to stand by their posters during their session. One poster board, A0 size
(118.9 x 84.1 cm), in portrait orientation, will be available for each poster (there are no specific templates for posters). Pins or thumbtacks are provided to mount your posters on the board. All presenters
are required to mount their papers 30mn before the session and remove them at the end of their sessions. Posters must prepared using the standard AES poster template (available on the symposium
website).
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Wednesday 24th July, 2019
Registration
IST Civil Engineering Building
08:00 - 18:00

08:45 - 10:25 — Room 02.1
Session 1A1
Electromagnetic Theory
Chaired by: Jean-Michel Geffrin
08:45 : Invited talk
Giant Magnetoimpedance Materials
Arkady Zhukov, Paula Corte-Leon, Lorena Gonzalez-Legarreta, Mihail Ipatov, Juan Maria Blanco, Julian Gonzalez, Valentina Zhukova
Universidad del Pais Vasco (Spain)
We present an overview of the factors affecting giant magnetoimpedance (GMI) effect and post processing
tools allowing optimization of the GMI effect of soft magnetic wires. Generally, high GMI effect has been
observed in Co-rich magnetic microwires. Annealing at adequate conditions allows manipulation the magnetic
properties of amorphous ferromagnetic microwires. Stress-annealing allows induction of transverse magnetic
anisotropy and GMI effect improvement in Fe-rich magnetic microwires.
09:05 : Invited talk
Accelerating linear and nonlinear electromagnetic computations of nanostructures under a focused
beam
Patrick Bouchon
ONERA (France)
The linear and non linear responses of nanostructures are investigated with the B-spline modal method. The
study is depicted for both plane waves and focused beam illumination. The simulation of a focused beam can
be used to simulate the real conditions of experiments. I will show how computations can be accelerated,
using either specific implementations of the modal equations, sparse matrices or learning.
09:25 : Invited talk
Projective Space and Analytical Coordinate Systems
Sara Liyuba Vesely1 , Alessandro Alberto Vesely2 , Caterina Alessandra Dolci2 , Marco Emilio Vesely2 ,
Sibilla Renata Dolci3
1
ITB-CNR (Italy), 2 (Italy), 3 UNIMI-VESPA (Italy)
Experimental physics is based on observations. Once, thatliterally meant üsing one’s own (perhaps aided)
eyes",while now one mostly relies on computer processedmeasurements, data, and images obtained fromelectromagnetic/optic instruments. The interpretation ofmeasurements can be eased by comparing the signals
whichconvey information on the observed object with ordinaryvisual experience. We take a look at a geometricbackground that would allow transforming those signals sothey are displayed like those directly seen by
the naked eye.
09:45 : Invited talk
Improvement of Textile Antenna System Wireless Link Budget with Parabolic Textile Reflector
Benoit Agnus1 , Stephane Carras2 , Blaise Ravelo3
1
SCIENTEAMA (France), 2 FILIX SAS (France), 3 Normandy Université (France)
This paper presents a design of a fully textile antenna system with interesting electromagnetic performance
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over a wide frequency band. The proposed structure consists originally of a source antenna associated with
a parabolic reflector manufactured with textile material supplied by the FILIX@ company. The present study
shows that the parabolic reflector improves the level of power captured by the textile antenna.
10:05 : Invited talk
Chiral silicon photonic integrated circuits
Jian Wang
Huazhong University of Science and Technology (China)
In this talk, we report recent advances in chiral silicon photonic integrated circuits. Ultra-directional highefficient chiral coupling is demonstrated in the designed and fabricated silicon photonic circuits based on
low-order to high-order mode conversion and interference mechanisms. The directionality of chiral coupling,
in principle, can approach ±1. The chiral coupling efficiency can exceed 70 %, which is much higher than conventional coupling mechanisms. The demonstrations open up the possibility of on-chip chirality determination
to further flourish the development of chiral optics.

Coffee Break and Exhibit Inspection
10:25 - 10:50

10:50 - 11:50 — IST Congress Center Auditorium
Session 1A2
Symposium Tutorials I
10:50 : Tutorial
Flat optics
Federico Capasso
Harvard University (USA)
This tutorial focuses on how metasurfaces enable the redesign of optical components into novel thin and
planar diffractive optical elements, that overcome the limitations of Fresnel and refractive optics, promising a
major reduction in footprint and system complexity as well as the introduction of new optical functions.

10:50 - 11:45 — Room 02.1
Session 1A3
Measurement techniques for antennas
Chaired by: Angelo Liseno
10:50 : Invited talk
On the use of 3D printed targets for diffraction, scattering and radar measurements
Jean-Michel Geffrin, Hassan Saleh, Christelle Eyraud, Hervé Tortel
Aix Marseille University (France)
This paper presents how additive manufacturing was used at CCRM in scattering, diffraction and radar measurements, to make cross validations of models and measurements. We show, with a few examples, how 3D
printing can help to control both the geometry and the permittivity even locally. Some trends and expectations
on new printable materials are also discussed.
11:10 : Invited talk
Aerosol Characterization with Digital Holography
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Matthew Berg1 , Yuli Heinson2 , Osku Kemppinen1 , Ramesh Giri1 , Claudia Morello1 , Stephen Holler3 ,
Gorden Videen4
1
Kansas State University (USA), 2 Washington University (USA), 3 Fordham University (USA), 4 U.S. Army
Research Laboratory (USA)
Light-scattering techniques are commonly used to characterize micron and submicron particulate matter in
a contact-free way. A common example is inferring particle morphology information from light-scattering patterns. An alternative methodology is to use digital holography to obtain particle images that can provide such
information in a less ambiguous manner. This presentation will discuss our recent work with digital holography
applied to aerosols. We will describe our laboratory experiments and the development of a field instrument.
11:30 : Empirical detection of bias and variances discrepancies in an RCS case
Amelie Litman, Antoine Roueff, Jean-Michel Geffrin
Aix Marseille University (France)
When comparing two sets of data when paired with uncertainties, the question arises of providing a meaningfull satisfaction indicator. Some promising criteria have beenselected with probabilistic and information
theories backgrounds: the Kullback divergence and the Bhattacharyya distance. These criteria remain constant for large sets of parameters. We thus first define reduced parameters to simplify the description of the
problem. Then, we use them to analyse a Radar Cross Section (RCS) case where measurements and simulations are available.

11:45 - 12:45 — Room 02.1
Session 1A4
Microwaves, Millimeter Waves, and THz Technologies
Chaired by: Kaori Fukunaga
11:45 : Invited talk
Mirrorless backward terahertz-wave parametric oscillator with a slant-stripe-type PPLN
Hiroaki Minamide, Kouji Nawata, Yu Tokizane
RIKEN (Japan)
Backward optical parametric oscillators operating in the terahertz (THz)-frequency region have been developed with a mirrorless structure and a tunable wavelength. The robust and small (palmtop-sized) THz-wave
source will facilitate the use of THz-frequency waves in many applications proposed in various fields.
12:05 : Invited talk
Photoconductive germanium antenna emitting broadband THz pulses
Alexej Pashkin, Abhishek Singh, Stephan Winnerl, Manfred Helm, Harald Schneider
Helmholtz-Zentrum Dresden-Rossendorf (Germany)
The spectral range between 5 and 10 THz is hardly accessible for time-resolved THz spectroscopy due to
strong phonon absorption in many polar materials utilized for the generation of THz transients. We demonstrate that non-polar germanium is a promising semiconductor for a realization of a photoconductive THz emitter
with a continuous spectrum spanning well above 10 THz.
12:25 : Invited talk
Optical Imaging using Deep Neural Networks
Demetri Psaltis
Ecole Polytechnique Federale de Lausanne (EPFL) (Switzerland)
We will describe optical imaging systems that operate with the help of neural networks. One of the examples
is imaging using multiple mode fibers where the modal scrambling due to propagation in the fiber is inverted using a network trained on a database of images transmitted through the fiber. A comparison of neural
networks with conventional inverse scattering methods will be reported.
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Lunch
12:40 - 14:00

14:00 - 15:00 — IST Congress Center Auditorium
Session 1A5
Symposium Tutorials II
14:00 : Tutorial
The Electromagnetic Spectra of Ordinary Objects
Eli Yablonovitch
UC Berkeley (USA)
There is an aspect of Electromagnetics that has been somewhat overlooked. Common everyday objects can
act as electromagnetic resonators. Indeed ordinary objects have a series of resonant frequencies extending
from radio waves up to optical frequencies. These resonant modes can be modeled as LC circuits. Thus every
object that we encounter is an LC resonator. Since LC circuits support ac currents, and since ac currents imply
electron acceleration, they inherently radiate into the far-field.

14:00 - 16:00 — Room 02.1
Session 1A6
Microwaves, Millimeter Waves, and THz Technologies
Chaired by: Alexej Pashkin
14:00 : Invited talk
Current-Driven Plasmonic Instability in Graphene Metasurfaces for Terahertz Applications
Stephane Boubanga-Tombet1 , Deepika Yadav1 , Akira Satou1 , Wojciech Knap2 , Vyacheslav V. Popov3 ,
Taiichi Otsuji1
1
Tohoku University (Japan), 2 Polish Academy of Sciences (Poland), 3 Russian Academy of Sciences (Russia)
We explore current-driven plasmon dynamics including perfect transparency and light amplification in monolayer graphene metasurfaces. Current-induced complete suppression of the graphene absorption is experimentally observed in a broad frequency range followed by a giant amplification (up to ∼9 % gain) of an
incoming terahertz radiation at room temperature.
14:20 : Invited talk
New advances in gas sensing with mid-IR quartz-enhanced photoacoustic spectroscopy
Marilena Giglio1 , Giansergio Menduni1 , Arianna Elefante1 , Fabrizio Sgobba1 , Andrea Zifarelli1 , Stefano Dello Russo1 , Angelo Sampaolo1 , Hongpeng Wu2 , Pietro Patimisco1 , Lei Dong2 , Vittorio M.N.
Passaro1 , Frank K. Tittel3 , Vincenzo Spagnolo1
1
Politecnico and University of Bari (Italy), 2 Shanxi University (China), 3 Rice University (USA)
Starting from the basic physical principles governing the QEPAS technique, the main results achieved by
exploiting custom quartz tuning forks (QTFs) for QEPAS sensing, like the use of single tube microresonator systems or QTFs overtone modes operation, will be described. Finally, an example of QEPAS sensor
implementing a custom QTF will be discussed.
14:40 : Invited talk
Ten Years of Terahertz Time-Domain Imaging in Heritage Science
Kaori Fukunaga
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National Institute of ICT (Japan)
The author introduces overview of 10 years terahertz time domain imaging activities in heritage science,
including recent case studies of modern paintings. The nondestructive cross-section images can give current condition and history of artworks. We also discuss electromagnetic regulation issues that may cause
interference problems in the near future.
15:00 : Invited talk
Additive Manufacturing of Rectangular Waveguide Devices for Teaching Microwave Laboratory
Enrique Marquez Segura
University of Malaga (Spain)
In this paper the outline of using of low-cost additive manufacturing FDM/FFF technology to build waveguide
devices is presented. The focus is set in a full design from specifications to final measurements in a microwave teaching laboratory. Final results obtained asses that this experience is an extraordinary opportunity
for students to get involved in waveguide technology. In addition, the use of 3D design software enriches the
curricula of electronic engineering students.
15:20 : Invited talk
Spatiotemporal Dynamics in Multimode Nonlinear Optical Fibers
Stefan Wabnitz1 , Alioune Niang2 , Daniele Modotto2 , Alain Barthelemy3 , Alessandro Tonello3 , Vincent
Couderc3 , Katarzyna Krupa4 , Guy Millot4
1
Sapienza University of Rome (Italy), 2 Universita di Brescia (Italy), 3 Université de Limoges (France), 4 Université
Bourgogne Franche-Comté, (France)
We overview experiments associated with nonlinear beam propagation in multimode optical fibers. We show
that complex spatio-temporal phenomena permit to control the nonlinear beam reshaping across its spatial,
temporal and spectral dimensions.
15:40 : Invited talk
Deep Inverse Scattering
Uday K. Khankhoje, Yash Sanghvi, Yaswanth Kalepu
Indian Institute of Technology Madras (India)
We study the problem of inverse scattering, where, the electrical properties of an object are inferred based on
measurements of the electromagnetic fields scattered by the object. We incorporate deep neural networks
into existing physics-based algorithms in order to achieve state of the art results. In particular, we extend the
subspace optimization method and demonstrate the recovery of very high permittivity objects, and show how
multi-frequency data can be leveraged for high resolution reconstructions beyond what is currently possible.

Coffee Break and Exhibit Inspection
Session 1P1
Poster session I
16:00 - 16:40

P1: Ethernet interface with RJ45 connector in the process of electromagnetic infiltration
Rafal Przesmycki, Marek Bugaj, Marian Wnuk
Military University of Technology (Poland)
The article deals with problems related to electromagnetic compatibility and the compromising emission, i.e.
information security. The article focuses on the Ethernet data transfer interface using the RJ45 (Registered
Jack - type 45) connector for which the extortion signals used in the emission measurements of the revealing
are presented and the results of the emission measurements from the Ethernet interface are discussed. In
addition, the article discusses the laboratory stand for measuring the compromising emission.
P2: Novel Sensing Technique for Non-destructive Composites Monitoring
Arkady Zhukov1 , Paula Corte-Leon1 , Aleksandra Allue2 , Koldo Gondra2 , Mihail Ipatov1 , Juan Maria
Blanco1 , Julian Gonzalez1 , Valentina Zhukova1
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Universidad del Pais Vasco (Spain), 2 Gaiker Technological Centre (Spain)

We observed evolution of the transmission and reflection parameters of the composites containing magnetic
microwire inclusions during the composites matrix polymerization. A remarkable change of the reflection
and transmission in the range of 4-7 GHz upon the matrix polymerization is observed. Obtained results are
considered as a base for novel sensing technique allowing non-destructive and non-contact monitoring of
the composites utilizing ferromagnetic glass-coated microwire inclusions with magnetic properties sensitive
to tensile stress and temperature.
P3: Wi-Fi Computer Communication in IEEE 802.11 Protocols N and AC: An Analysis of the User’s
Exposure using Real-Time Spectrum Analyzer Power Statistics Capability
Andrei Cristian Bechet1 , Annamaria Sarbu2 , Robert Helbet1 , Simona Miclaus2 , Paul Bechet2 , Iulian
Bouleanu2
1
Technical University of Cluj-Napoca (Romania), 2 Nicolae Balcescu Land Forces Academy (Romania)
The agility of the complementary cumulative distribution function mode implemented in a real-time spectrum
analyzer is tested for tracing quasi-stochastic radio signals with the aim of expressing the exposure level due
to wireless transfer of data in two protocols belonging to IEEE 802.11 communication standard (n and ac), at
2.4 and 5.2 GHz.
P4: Magnetic Properties of Magnetosomes Chains Extracted from Magnetotactic Bacteria in the (20
Hz - 2 MHz) Frequency Range
Simona Miclaus1 , Cristina Moisescu2 , Lucian Barbu-Tudoran3 , Ioan I. Ardelean2
1
Nicolae Balcescu Land Forces Academy (Romania), 2 Romanian Academy (Romania), 3 (Institute for R and
D of Isotopic and Molecular Technologies)
The complex magnetic permeability of three samples containing chains of magnetosomes was measured,
to predict any specificity of the magnetic hyperthermia response due to chained structures. Two Brownian
relaxation peaks were indeed revealed on the curves of the imaginary magnetic permeablity, at 20 Hz and at
20 kHz, and they may be connected to the short and long chains presence, respectively.
P5: Waveform Design for Dispersive SAR
Natalie Cartwright1 , Kaitlyn Muller2
1
State University of New York at New Paltz (USA), 2 Villanova University (USA)
We study waveform design for synthetic-aperture radar imaging through dispersive media. Under the assumptions of scalar wave propagation through a causal dielectric medium and single-scattering from an isotropic
point scatterer, we use asymptotic analysis to derive a scattering precursor that we propose for the transmit
waveform for SAR imaging through dispersive material. We compare our scattering precursor with previously
defined optimal waveforms in terms of both propagation and scattering capabilities, as well as imaging performance.

16:40 - 18:55 — Room 02.1
Session 1A7
Electromagnetic Theory
Chaired by: Arkady Zhukov
16:40 : Invited talk
High Q-factor Optofuidic Laser based on Fabry-Perot Resonator
Francesco Simoni1 , Silvio Bonfadini2 , Luigino Criante2
1
Universita’ Politecnica delle Marche (Italy), 2 Istituto Italiano di Tecnologia (Italy)
Recently we have demonstrated that robust optofluidic lasers based on standard Fabry-Perot (FP) optical
cavity, made by two plane parallel mirrors, can be realized coupling two direct writing techniques: femtosecond
micromachining technology and high resolution ink-jet printing. The chip design includes two parallel and
empty pockets where metallic mirrors are printed and a central microfluidic channel where the active material
flows. The device geometry is completed by additional microchannels necessary to insert microtubes and an
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optical fiber used to collect the output laser light.
17:00 : Invited talk
Fast tomography with pyCUDA
Amedeo Capozzoli, Claudio Curcio, Angelo Liseno
Universita di Napoli Federico II (Italy)
We present a 3D tomographic reconstruction algorithm, programmed on a Graphics Processing Unit (GPU)
by means of pyCUDA. pyCUDA, indeed, enables the combination of a dynamic, high-level scripting language
with the massive performance of a GPU. The performance of the approach are numerically analyzed.
17:20 : Invited talk
Thin-film Germanium Perfect Absorber for High-responsivity Photodetection
Xiyuan Cao, Yijin Zhang, Yi Jin, Aimin Wu
Chinese Academy of Sciences (China)
Perfect light absorption can be achieved in suspended nano-hole-patterned germanium (Ge) thin-film based
on guided resonance in the near-infrared. Its response is angle insensitive and polarization independent, with
over 95 % absorption at an incident angle up to 20◦ . The ultrathin design allows the active area with a short
carrier diffusion length, i.e., the efficiency of the detection will be improved, paving a way for small footprint
high-speed and high-responsivity photon detection.
17:40 : Electromagnetically induced transparency and lattice resonances in metasurfaces composed
of silicon nanocylinders
Saeid Jamilan, George Semouchkin, Navid Gandji, Elena Semouckina
Michigan Technological University (USA)
Densely packed metasurfaces composed of cylindrical silicon nano-resonators were found to demonstrate the
phenomenon of electromagnetically induced transparency at electric dipolar resonances. It was shown that
this phenomenon is not related to overlapping of dipolar resonances or to the Kerker’s effects. The observed
transparency appeared to be related to interference between waves scattered by nano-resonators and by
additional scattering centers including the electric branch of lattice resonances. Coupled resonance fields
were also found to contribute to observed phenomena
17:55 : Modeling and Analysis of Sea Clutter by a Novel Numerical Method
Ozlem Ozgun1 , Mustafa Kuzuoglu2
1
Hacettepe University (Turkey ), 2 Middle East Technical University (Turkey )
The statistical behavior of sea clutter is obtained by employing a numerical method, which is called Finite
Element Domain Decomposition (FEDD) method, in conjunction with the Monte Carlo technique. In the FEDD
method, the computational domain is divided into a number of subdomains, and hence, the computational
load decreases. The results of Monte Carlo simulations are compared with the results of some empirical
approaches and measurement data for different polarizations and grazing angles.
18:10 : A Dual-Band Rectangular TE10 - Circular TM01 Mode Converter with a Rectangular-to-Circular
Waveguide Transition
Ceyhan Turkmen, Mustafa Secmen
Yasar University (Turkey )
This study represents a dual-band mode converter structure between dominant TE10 mode of rectangular
waveguide and first higher order mode (TM01 mode) of circular waveguide. The given waveguide transition
contains a two-section cavity supported with irises at sections’ boundaries for matching. The designed mode
converter operates at the satellite communication’s transmit/receive (transceiver) frequency bands of 11.7512.14 GHz and 13.67-14 GHz by giving more than 10 dB return loss and minimum 15 dB suppression of
undesired modes of circular waveguide.
18:25 : Detection and Recognition of Buried Conducting Objects Using Subsurface Microwave Images
Constructed by Down-Looking GPR Measurements and by Energy-Based Target Features
Selman Dinc, Hande Elibol, Rutkay Guneri, Ali Bahadir Ozdol, Furkan Sik, Ismail Taylan Yesilyurt,
Mesut Dogan, Gonul Turhan-Sayan
Middle East Technical University (Turkey)
Detection of buried objects using ultra-wideband ground penetrating radar measurements have been a cha24

AES 2019 Program

Wednesday 24th July, 2019

llenging area of research aiming for high detection probabilities while assuring low false alarm rates. In this
paper, conducting objects of similar size but different geometries are buried very close to ground surface.
18:40 : Homogenization of 3D Metamaterial Particle Arrays for Oblique Propagation via a Microscopic
Analysis
Theodosios Karamanos1 , Theodoros Zygiridis2 , Nikolaos Kantartzis1
1
Aristotle University of Thessaloniki (Greece), 2 University of Western Macedonia (Greece)
In this work, a rigorous technique for the calculation of theeffective parameters of infinite 3D metamaterial particle arraysfor oblique wave propagation is developed. The extractedpolarizabilities of the consisting scatterer
and thenumerically retrieved wavenumber for oblique incidenceare inserted into a properly modified firstprinciples homogenizationscheme, leading to the computation of the effectivemedium. Finally, the proposed
methodology is appliedto a well-known realistic metamaterial resonator.
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08:30 - 10:15 — Culturgest
Session 2A1
Plenary Session
Chaired by: Vladimir Shalaev
08:30 : Plenary talk
Transdimensional Materials for Nanophotonics: From 2D to 3D
Alexandra Boltasseva
Purdue University (USA)
In this talk, emerging photonic materials such as transparent conducting oxides, transition metal nitrides
(TMNs), transdimensional (ultra-thin) materials (TDMs) and MXenes for photonic devices will be discussed.
TDMs and MXenes are promising platforms for achieving actively switchable and tailorable metasurfaces,
while TMNs are ideal for robust refractory plasmonic devices.
09:05 : Plenary talk
Singular plasmonic surfaces and their properties
J. B. Pendry
Imperial College London (United Kingdom)
Plasmonic surfaces derive their properties from their structure. This is especially true when a singularity
of some sort is present such as two touching spheres, or a sharp edge. Both these instances and many
more give rise to intense concentrations of energy near the singularity. Singularities can be removed using
transformation optics to relate properties of the singular structure to those of another structure in a higher
dimensional space.
09:40 : Plenary talk
Optical Antenna Physics: Spontaneous Emission Faster than Stimulated Emission
Eli Yablonovitch, Ming Wu, Seth Fortuna
University of California (USA)
We will describe the correct optical antenna conditions for making Spontaneous-faster-than-Stimulated emission, and we will review the improvements in our electrically pumped antenna Light Emitting Diodes.

Coffee Break and Exhibit Inspection
Session 2P1
Poster session II
10:15 - 10:50

P1: New numerical instability of the coordinate transformation method when applied to thinly coated
deep gratings and methods to avoid it
Lifeng Li, Xihong Xu
Tsinghua University (China)
The coordinate transformation method in electromagnetic theory of gratings (the C method) has been improved recently so that it can model smooth-profile gratings of groove depth to period ratio up to 10. However,
if such a grating is coated with a thin dielectric layer, the C method encounters a new type of numerical
instability. This paper reveals the origin of the instability and offers two solutions.
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P2: A 0.5 - 12 GHz Ultra-wide Band Low Noise Amplifier with Transformer Coupled Technique in 180
nm CMOS
Guan-Jhong Syu, Hwann-Kaeo Chiou
National Central University (Taiwan)
This paper presents a 0.5-12 GHz ultra-wide band low noise amplifier (LNA) by using transformer coupled
technique in an inverted-type amplifier in tsmcTM 180 nm CMOS. The uses of bifilar and trifilar transformers
not only boost the trans-conductance, broaden the bandwidth and also save the chip area. The measured
peak gain is 11.97 dB over a 3-dB bandwidth from 0.5 to 12 GHz with minimum noise figure (NF) of 3.89 dB.
P3: A numerical simulator for transmit-array antenna design and performance evaluation
Jeanne Pagés-Mounic, Hamza Kaouach, André Barka
Université de Toulouse (France)
This paper describes a hybrid simulation method devoted to quick design and simulation of transmit-array
antennas operating in the Ka band. The simulated radiation patterns of a 30 dBi gain discrete lens antenna
computed with this simulator will be compared with full-wave simulations and measurements.
P4: Compact switchable mono/dual band reject monopole antenna for ultra-wideband applications
Khelil Fertas1 , Farid Ghanem2 , Ali Mansoul3 , Smail Tedjini4 , Rabia Aksas1
1
Ecole Nationale Polytechnique (Algeria), 2 Telecom Product Direction (Algeria), 3 Centre de Developpement
des Technologies Avancées (Algeria), 4 LCIS (France)
This paper presents a compact frequency reconfigurable UWB antenna with four different operating modes. The proposed antenna is capable to operate in the ultra-wideband mode, in the ultra-wideband mode
with single notched-band at 5.8GHz (WLAN) or 7.2GHz (X-band) and in the ultra-wideband mode with dual
notched-band. The rate of rejection achieved in the two bands is close to -1.5dB. Three ideal switches are
used to achieve the reconfigurability. The results obtained by simulations are presented and discussed.
P5: Extending the bandwidth of UWB monopole antenna using genetic algorithm with 5-6 GHz notched band
Khelil Fertas1 , Farid Ghanem2 , Ali Mansoul3 , Smail Tedjini4 , Rabia Aksas1
1
Ecole Nationale Polytechnique (Algeria), 2 Telecom Product Direction (Algeria), 3 Centre de Developpement
des Technologies Avancées (Algeria), 4 LCIS (France)
A novel ultra-wideband antenna with band-rejection by using genetic algorithm optimization (GAO) is presented in this paper. This is achieved by adequate combination of a radiating patch and DGS filter. The
optimization process is programmed in visual basic script and implemented in CST. By etching an inverted
Π-shaped slot in the ground plane, a rejection of WLAN frequency band is achieved. The proposed antenna
is prototyped where a good agreement is observed between measurement and simulated results.
P6: A terahertz polarisation modulator with gate-controlled graphene metamaterials
Soojeong Baek1 , Hyeon-Don Kim2 , Jagang Park1 , Kanghee Lee1 , Bumki Min1
1
Korea Advanced Institute of Science and Technology (Korea), 2 Korea Institute of Machinery and Materials
(Korea)
Electrical control of polarisation can have a beneficial impact on the development of an application in telecommunication and signal processing. However, in the terahertz (THz) regime, it has still been inaccessible
due to the lack of efficiently active materials. Here, we demonstrate a terahertz polarisation modulator where
anisotropy is reconfigurable via hybridization of metamaterials with mono- and bi- layer graphene patterns.
P7: Wideband Curved Patch Antenna
Vesna Radisic, Jimmy Hester, Stéphane Larouche
Northrop Grumman Corporation (USA)
The bandwidth of patch antennas by controlling and designing substrate thickness profile. This concept was
validated by HFSS simulation. A concave patch with sinusoidal substrate height profile shows good simulated
return loss from 10 to 20 GHz. Simulated three-dimensional radiation patterns are also shown. This antenna
can be fabricated using additive manufacturing.
P8: Fog Removal for Single Images by Optimizing DTCWT Coefficients
Qingquan Xu, Xifang Zhu, Feng Wu, Ruxi Xiang, Cheng Xu
Changzhou Institute of Technology (China)
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The dual tree complex wavelet transform (DTCWT) has advantages superior to the conventional wavelet
transform. The characteristics of sub-band coefficients of DTCWT are analyzed. A DTCWT based algorithm
to removing fog from the single images is proposed which optimizes sub-band coefficients. Its detailed procedures are described. Some experiments are performed to verify the algorithm. It proves that the proposed
algorithm achieves satisfactory results and is better than the wavelet transform processing and Retinex.
P9: Aberration Analysis of Four-lens Slit Spatial Filter for High-power Lasers
Han Xiong, Quanying Wu
Suzhou University of Science and Technology (China)
For better investigating of the four-lens slit spatial filter to be potentially used in high-power lasers, effect of
aberrations to the filter is numerically studied and analyzed, and the corresponding tolerance of each kind of
aberration is obtained.

10:50 - 12:20 — Room 02.1
Session 2A2
Wave Propagation
Chaired by: Panagiotis Kosmas
10:50 : Invited talk
Lumped energy absorbers and sinks in optics and electronics of metamaterials
Vasily Vasilievich Klimov
Lebedev Physical Institute (Russia)
A new paradigm for investigations in nano-optics and optics of metamaterials is put forward. This paradigm
is based on simultaneous use of notions of both sources and sinks of energy and allows one to realize rich
potential of metamaterials.
11:10 : Invited talk
Learning Approaches to Solve Full-Wave Inverse Scattering Problem
Zhun Wei, Xudong Chen
National University of Singapore (Singapore)
This paper discusses machine learning approaches to solve full-wave inverse scattering problem and gives a
brief review on this topic. Both parameterization representation and pixel-bases representation are discussed.
This paper primarily focuses on pixel-bases representation since it is more versatile. Learning approaches
for solving ISPs are categorized into three types. Each type is introduced, together with its advantages and
disadvantages. We also give some guidelines that are useful in applying learning approaches to solve inverse
scattering problems.
11:30 : A Hybrid Electromagnetic Propagation Model for Predicting Ground Multipath Effects
Gul Yesa Altun, Ozlem Ozgun
Hacettepe University (Turkey)
This paper presents a hybrid propagation model for solving wave propagation by incorporating ground multipath effects into the solution efficiently. The proposed method combines the advantages of Two-Way SplitStep Parabolic Equation method with Method of Moments. The 2W-SSPE is used to propagate the waves
over long distances with less computational load, and MoM is employed to obtain the scattered waves from
slanted/curved surfaces more accurately. Numerical results of a representative example as well as by the
2W-SSPE are presented.
11:45 : Invited talk
Propagation within Vegetation Issues towards New Frontiers
Inigo Cuinas
Universidade de Vigo (Spain)
For several years, research on radio wave propagation within vegetation areas was like a byproduct of radio
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science groups. The growing needs of connectivity everywhere, including rural, forest and vegetation areas,
boosted the interest on such research during the beginnings of 21st century. Nowadays, having even an ITUR recommendation, it seems that it is an almost close field of interest. However, future needing would re-open
the interest on such ambit, and this invited talk focus on different possibilities arising.
12:05 : Sparse Polynomial-Chaos Models for Stochastic Problems with Filtering Structures
Theodoros Zygiridis1 , Aristeides Papadopoulos2 , Nikolaos Kantartzis3 , Elias Glytsis2
1
University of Western Macedonia (Greece), 2 National Technical University of Athens (Greece), 3 Aristotle
University of Thessaloniki (Greece)
This work develops sparse polynomial models for the stochastic responses of filtering structures with uncertain design variables. The proposed approach describes an improved framework for contemporary Compressed Sensing (CS) techniques, as the latter are combined with a carefully designed set of basis functions. The
composition of the latter relies on a preliminary variance analysis that provides sufficient information for the
impact of each variable.

11:00 - 12:00 — Auditorium EA2
Session 2A3
Symposium Tutorials II
11:00 : Tutorial
Writing and submitting your papers: Dos and Don’ts
Rachel Won
Nature Photonics (UK)
In this tutorial, Rachel will talk you through the detailed information and guidelines on scientific paper preparation and submission. Guidelines and tips for writing an abstract and a paper will be provided. Submission,
editorial and peer-review processes will be discussed. At the end of the tutorial, you will walk away knowing
how to write an informative cover letter, an outstanding abstract and a comprehensive scientific paper.

11:00 - 12:55 — Room 02.2
Session 2A4
Light manipulations and applications
Organized by: Yangjian Cai
Chaired by: Yangjian Cai
11:00 : Guide Star Catalog Establishment for Infrared Star Sensors
Feng Wu, Xifang Zhu, Ruxi Xiang, Qingquan Xu, Cheng Xu
Changzhou Institute of Technology (China)
Infrared star sensor provides accuracy navigation information to air vehicles. After constellation features are
discussed, the idea that distributes stars in the local field of view to constellations is put forward. An optimization algorithm to establish the guide star catalog is proposed to achieve an evenly distributed guide stars. It
proves that the proposed algorithm has the virtue of simple calculation and easy realization. The Boltzmann
entropy of the guide star catalog drops 2 orders of magnitude.
11:15 : Invited talk
Effects of Atmospheric Turbulence on Lensless Ghost Imaging with Partially Coherent Light
Xianlong Liu, Yaru Gao, Yangjian Cai
Shandong Normal University (China)
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Ghost imaging with partially coherent light through monostatic and bistatic turbulence has been studied both
theoretically and experimentally. Our results reveal that in bistatic turbulence, the visibility and quality of the
image decrease with the increase of the turbulence strength, while in monostatic turbulence, the image quality
remains invariant, only the visibility decreases with the increase of the strength of turbulence. Our results solve
the controversy about the influence of atmospheric turbulence on ghost imaging.
11:35 : Invited talk
Generation and application of partially coherent beam
Yangjian Cai1 , Fei Wang1 , Chengliang Zhao1 , Lin Liu1 , Xianlong Liu2
1
Soochow University (China), 2 Shangdong Normal University (China)
Recently, a great deal of attention is being paid to partially coherent beams with nonconventional correlation
functions. Manipulating the correlation functions of partially coherent beams will induce many extraordinary
phenomena. In this talk, we will introduce recent progress on generation and application of partially coherent
beam.
11:55 : Non-iterative Method for Retrieving an Object Illuminated by Spatially Partially Coherent Beam
Chengliang Zhao, Xingyuan Lu, Lin Liu, Fei Wang, Yahong Chen, Yangjian Cai
Soochow Unversity (China)
A new non-iterative method for phase retrieval using partially coherent beams directly without coherence
filtering is proposed and demonstrated experimentally. The effects of spatial coherence on the reconstructed
object are discussed and studied in detail. Even for low degrees of coherence a reconstruction of good quality
can be obtained by characterizing the partially coherent source.
12:10 : Complex periodic beams generated by superposition of two sub periodic wave fields
Gao Yuanmei, Han Zhanghua, Cai Yangjian
Shandong Normal University (China)
Complex periodic discrete non-diffracting beams (PDNBs) is produced by superposition of two sub simple
PDNBs at a particular angle. As for special cases, we studied thesuperposition of the two identical squares
("4+4") periodic wave fields at specific angles,and obtained a series of interesting complex PDNBs. New
PDNBs were also obtained by modulating the initial phase difference between adjacent interfering beams.
12:25 : Focusing Properties of an Apertured Bessel-Gaussian Correlated Schell-Model Beam
Yaru Gao1 , Xianlong Liu1 , Lina Guo2 , Yangjian Cai1
1
Shandong Normal University (China), 2 Guangdong Polytechnic Normal University (China)
The focusing properties of an apertured Bessel-Gaussian correlated Schell-model (BGCSM) beam are investigated theoretically in detail. An optical cage is formed by focusing BGCSM beam and it is moderately
adjusted by the aperture radius, the spatial coherence width, and the parameter β of the BGCSM beam.
Furthermore, the effect of these parameters on the effective beam size and the spectral degree of coherence
are also analyzed. The optical cage can be useful for particle trapping and material thermal processing.
12:40 : Optical imaging for Golay3 multi-mirror sparse aperture system
Quanying Wu, Junliu Fan, Baohua Chen, Daling Cai, Haiping Zhang
Suzhou University of Science and Technology (China)
In order to better investigate sparse aperture optical systems a Goaly3 multi-mirror telescope is designed
and the modulation transfer function (MTF) is given. Optical simulation imaging is researched. The experiment prototype is manufactured and optical imaging is also developed. The results between simulation and
experiment are compared.

Lunch
12:40 - 14:00

14:00 - 15:00 — IST Congress Center Auditorium
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Session 2A5
Symposium Tutorials II
14:00 : Tutorial
DARPA’s interests in metamaterials
Michael Fiddy
DARPA (USA)
Almost twenty years ago, some of the earliest research into metamaterials and their applications was funded
by DARPA. The field has grown enormously since, and DARPA still supports fundamental research into improving our understanding and modeling of these engineered materials. This talk will provide the background
and context for research of current interests.

14:00 - 16:00 — Room 02.1
Session 2A6
Microwaves, Millimeter Waves, and THz Technologies
Chaired by: Patrick Bouchon
14:00 : Invited talk
High gain Terahertz wave parametric amplifier using LiNbO3 crystal
Kosuke Murate, Guo Yunzhuo, Hikaru Sakai, Kodo Kawase
Nagoya University (Japan)
In this research, we demonstrated a high-gain terahertz (THz) parametric amplifier for an extremely weak
terahertz wave using MgO:LiNbO3 crystal pumped by the microchip Nd:YAG laser. The amplification factor
reached more than 100 dB by dividing the amplifier into two parts: the pre-amplifier and the main-amplifier.
14:20 : Invited talk
Development of a New Microwave Tomography System for Medical Diagnostic Applications: Design,
Testbeds, and Algorithms
Panagiotis Kosmas
King’s College London (United Kingdom)
We present an overview of our past and current work ondeveloping a novel microwave tomography (MWT)
systemfor medical imaging. This involves innovative solutions tothe design and fabrication of the prototype,
the implementationof imaging algorithms, as well as the developmentof suitable numerical and experimental
testbeds to evaluatethe imaging prototype and algorithms.
14:40 : Invited talk
Towards Universality and Programmability in THz Chip-scale Sensors in CMOS
Kaushik Sengupta
Princeton University (USA)
In this paper, we demonstrate an approach towards enablinga reconfigurable THz sensor interface that can
be dynamicallyprogrammed for optimal response against spectrum(0.1-1.0 THz), angles of incidence and
polarizations, whilebeing operable at room temperature. We employ a method of directly programming the
impressed current surface under THz incidence on the electromagnetic scattering interface at deep subwavelength scales, to allow optimal reception for incident THz field properties.
15:00 : Invited talk
Complex fiber Bragg gratings designed and fabricated for optical pulse manipulation
Xuewen Shu
Huazhong University of Science and Technology (China)
Fiber Bragg gratings can be used to directly manipulate optical pulses in optical fiber. We will review our
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past and recent research on the design and fabrication of fiber Bragg gratin devices used for optical pulse
manipulations with various functionalities.
15:20 : Invited talk
Highly intense THz vortex generation and its applications
Katsuhiko Miyamoto1 , Fabian Rotermund2 , Takashige Omatsu1
1
Chiba University (Japan), 2 Korea Advanced Institute of Science and Technology (Korea)
We report on the development of a monocycle THz vortex source by utilizing a polymeric Tsurupica vortex
phase plate in combination with tilted-pulse-front optical rectification in LiNbO3 crystal. The system produces
a 0.6 THz optical vortex pulse with an energy of 2.3 µJ. We also investigate unique nonlinear transmission
behaviours of a bilayer graphene by utilizing our THz vortex source.
15:40 : Invited talk
Fiber-optic and Radio-wave Convergence for Ultra-Dense Small-cell and Moving-cell Networks
Dat Pham, Kanno Atsushi, Yamamoto Naokatsu, Kawanishi Tetsuya
National Institute of Information and Communication Technology (NICT) (Japan)
We review our recently proposed systems for future mobile networks based on the seamless convergence
of fiber-optic and radio-wave, including: a flexible and high-performance wireless fronthaul system in the
millimeter-wave band, a system for generation and transmission of radio access signals in high-frequency
bands, and a converged system for highly moving objects.

Coffee Break and Exhibit Inspection
Session 2P2
Poster session III
16:00 - 16:40

P1: Optimization of orbital angular momentum spectra for Laguerre-Gaussian beam in Kolmogorov
and Non-Kolmogorov turbulence
Yangsheng Yuan, Zhiheng Xu, Yangjian Cai
Shandong Normal University (China)
We derive the accurate analytical function of the probability for the received OAM state modulated by an
arbitrary receiver aperture. The analytical results show that the probability of the signal OAM state remains
almost invariant when the radius of the receiver aperture varies. The probability of the crosstalk OAM state
decreases with the decrease of the radius of a receiver aperture.
P2: Thin film terahertz sources boosted by local field enhancement of pump laser and terahertz purcell
effect
Zhanghua Han1 , Yuanmei Gao1 , Sergey I. Bozhevolnyi2
1
Shandong Normal University (China), 2 University of Southern Denmark (Denmark)
We show that combing the dual effects of local field enhancement using bowtie antennas in a plasmonic slot
waveguide for the pump lights and the Purcell effect using a split ring resonator for the generated terahertz
field, efficient thin-film terahertz sources can be realized based on the nonlinear process of difference frequency generation using a nonlinear polymer embedded within the slot, showing an overall enhancement
factor larger than 2X105 compared to the case with only the bare nonlinear polymer.
P3: Propagation characteristics of vortex beams in double-pass optical links with atmospheric turbulence
Fei Wang, Jiayi Yu, Lin Liu, Yahong Chen, Chengliang Zhao, Yangjian Cai
Soochow University (China)
We experimentally investigate the enhanced back scatter (EBS) of Laguerre-Gaussian (LG) vortex beams on
double passage through turbulent air, reflecting from a retroreflector. It is found that only vortex beams with an
even topological charge exhibit EBS, whereas beams with an odd topological charge maintain a dark-hollow
shape. The physical mechanisms behind the aforementioned effects are explained using a ray model, and
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the results are further confirmed computationally using a multiple phase screen method.
P4: The statistical properties of a Hermite-Gaussian correlated Schellmodel beam in a gradient-index
fiber
Zhiheng Xu, Yangsheng Yuan, Yangjian Cai
Shandong Normal University (China)
With the help of the extended Huygens-Fresnel principle, we derived analytical expressions for the crossspectral density(CSD) and the second-order moments of a HermiteGaussian correlated Schell-model (HGCSM)
beam propagating in a gradient-index (GRIN) fiber. We found that the distribution of the spectral intensity and
the degree of coherence exhibit periodicity and the propagation factor of a HGCSM beam does not depend
on the parameters of the GRIN fiber and propagation distance.
P5: Electromagnetic Characterization of Sea Ice Using Low Frequency Electromagnetic Waves
M. Shifatul Islam1 , Sadman Shafi1 , Mohammad Ariful Haque2
1
Anyeshan Limited (Bangladesh), 2 Bangladesh University of Engineering and Technology (Bangladesh)
The plane wave electromagnetic response of sea ice is an important electric characterization of sea ice.
However, there is no existing sea ice model in the literature to conduct this study. In this work, we develop three
different dielectric models of sea ice and use those to investigate the plane wave response of a sea ice bulk of
varying thickness. This study can aid in monitoring sea ice using electromagnetic waves, which can be useful
in marine navigation, meteorology, environmental studies etc.
P6: A Helically Shaped With Open Ended Reflector Probe Design For ISM Band Microwave Ablation
System
Caner Murat1 , Merih Palandoken1 , Adnan Kaya1 , Irfan Kaya2
1
Izmir Katip Celebi University (Turkey), 2 Eskisehir Technical University (Turkey)
This paper purposes a Helically Shaped With Open Ended Reflector Probe (HSOERP) design as a part of
microwave ablation (MWA) system operating at Industrial Scientific Medical (ISM) band for the local destruction of tumor cells with high microwave power. HSOERP is designed by wrapping the helix geometry around
a dielectric material of the probe and building an open ended reflector structure around the helix geometry.
P7: Optical Design of the Goaly3 Multi-Mirror Telescope System with a Wide Field of View
Jun liu Fan, Quanying Wu, Baohua Chen, Daling Cai, Haiping Zhang
Suzhou University of Science and Technology (China)
A Golay3 Multi-Mirror Telescope (MMT) system is researched in this paper. An initial configuration is established according to the paraxial optical theory. A three-element aspheric corrector group is designed and
placed in the converging light cone to enlarge the field of view (FOV) of the Golay3 MMT. The design results
show that the FOV of the Golay3 MMT system can be increased to 1.5 deg with the insert of a three-element
aspheric corrector group.
P8: A Goaly3 Multi-Mirror Telescope System Alignment Technology Based on Zernike Polynomials
Bao Hua Chen, Quan Ying Wu, Jun Liu Fan, Da Ling Cai, Hai Ping Zhang
Suzhou University of Science and Technology (China)
Zernike polynomials with field of view(FOV) and pupil factors are derived.The first three polynomial coefficients are used to represent the alignment errors of a Golay3 Multi-Mirror Telescope (MMT) system.The
effects of alignment errors under different FOV of the MMT optical system are analyzed and the process
of imaging simulation based on this model is also discussed.Finally, the phase difference method(PD) is used
to estimate the errors successfully and restore the images accurately.

16:40 - 17:15 — Room 02.1
Session 2A7
Microwaves, Millimeter Waves, and THz Technologies
Chaired by: Iñigo Cuiñas
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16:40 : Invited talk
Subcycle THz near-field control of spin switching
C. Lange1 , S. Schlauderer1 , S. Baierl1 , T. Ebnet1 , C. P. Schmid1 , D. C. Valovcin2 , A. K. Zvezdin3 , A. V.
Kimel4 , R. V. Mikhaylovskiy5 , R. Huber1
1
University of Regensburg (Germany), 2 University of California at Santa Barbara (USA), 3 Russian Academy
of Sciences (Russia), 4 Moscow Technological University (Russia), 5 Radboud University (The Netherlands)
Here, we demonstrate ballistic dynamics and coherent switching of spins between metastable states in TmFeO3, triggered by strong THz pulses enhanced in custom-cut metallic nanoresonators. We reveal a characteristic phase flip of the transient polarization rotation as a fingerprint of all-coherent spin switching.
17:00 : A 30-GHz compact resonator structure based on Folded Slow-wave CoPlanar Waveguides on
a 55-nm BiCMOS technology
Marc Margalef-Rovira1 , Olivier Occello1 , Abdelhalim Ahmed Saadi1 , Manuel José Barragan Asian1 ,
Christophe Gaquiere2 , Emmanuel Pistono1 , Sylvain Bourdel1 , Philippe Ferrari1
1
Université Grenoble Alpes (France), 2 Université de Lille (France)
Miniaturization of transmission lines is a subject of major interest in the microelectronics community. This
work presents, for the first time, an innovative miniaturization technique based on the use of folded Slowwave CoPlanar Waveguides. The proposed miniaturization technique enables a length reduction of more
than 80 % as compared to a classical µ-strip line. On-wafer measurements are provided with a demonstrator
integrated on a 55-nm BiCMOS technology.

17:15 - 17:50 — Room 02.1
Session 2A8
Antennas
Chaired by: Vasily Klimov
17:15 : Invited talk
CUDA-Based Particle Swarm Optimization in Reflectarray Antenna Synthesis
Amedeo Capozzoli, Claudio Curcio, Angelo Liseno
Universita di Napoli Federico II (Italy)
We show how Particle Swarm optimization can take profit from parallel computing on Graphics Processing
Units (GPUs) in the synthesis of aperiodic reflectarray antennas. We provide an implementation of PSO in
CUDA language and show how computing time can be kept convenient for the application at hand.
17:35 : A Helically Shaped With Closed Ended Reflector Probe Design For ISM Band Microwave Ablation System
Caner Murat1 , Merih Palandoken1 , Adnan Kaya1 , Irfan Kaya2
1
Izmir Katip Celebi University (Turkey), 2 Eskisehir Technical University (Turkey)
This paper purposes a Helically Shaped With Closed EndedReflector Probe (HSCERP) design as a part of
microwaveablation (MWA) system operating at Industrial ScientificMedical (ISM) band for the local extirpation
of tumor cellswith high microwave power. HSCERP is designed bywrapping the helix geometry around a
dielectric material ofthe probe and building a close ended reflector structurearound the helix geometry.

BANQUET
Departure by bus from Instituto Superior Técnico at 18:30
18:30 - 22:00
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08:30 - 10:30 — Room 02.1
Session 3A1
Light manipulations and applications
Organized by: Yangjian Cai
Chaired by: Yangjian Cai
08:30 : Invited talk
Graphene based all-optical switch and tunable optical filter by using the thermo-optic effect
Ciyuan Qiu, Tao Guo, Kan Wu
Shanghai Jiao Tong University (China)
In this paper, we present our recent works on graphene based integrated devices by using the thermo-optic effect. We demonstrated an all-optical switch with a response time constant of 253.0 ns and a switching energy
of ∼50 nJ. Furthermore, we implemented a nanobeam based tunable optical filter with a tuning efficiency
∼1.5 nm/mW by using a graphene micro-heater.
08:50 : Invited talk
Optical Choppers: Classical, Eclipse, and with Shafts
Virgil-Florin Duma
Aurel Vlaicu University of Arad (Romania )
Optical choppers with rotational disks, in their classical configuration, with windows with linear margins were
studied, for top-hat laser beam. Disks with windows with non-linear margins (’eclipse’ choppers) were introduced and patented. Their modulation functions were compared with those of classical choppers. Because
of the chop frequency limitations of disk choppers, we also introduced (patent pending) choppers with rotational shafts. They are presented, with their main characteristics. A multi-parameter analysis was performed
for each type of chopper.
09:10 : Invited talk
Integration of Dielectric Fractals on Plasmonic Metasurfaces for Selective and Sensitive Optical Sensing of Volatile Compounds
Zelio Fusco1 , Mohsen Rahmani2 , Renheng Bo1 , Ruggero Verre3 , Nunzio Motta4 , Mikael Kall3 , Dragomir Neshev2 , Antonio Tricoli1
1
Australian National University (Australia), 2 Research School of Physics and Engineering (Australia), 3 Chalmers
University of Technology (Sweden), 4 Institute for Future Environments and School of Chemistry (Australia)
Aerosol self-assembly route were used for the synthesis of efficient Au metasurfaces for sensing applications,
reaching measurements down to 10-5 variations in refractive index. Next, we integrate tailored fractals of TiO2
nanoparticles onto plasmonic metasurfaces made by hole-colloidal mask lithography. This strongly enhances
the interaction between the plasmonic field and gaseous molecules and provides a means for their selective
detection, allowing measurements of refractive index changes down to <8x10-6 at room temperature.
09:30 : Invited talk
Mode Transformation in Perfect Optical Vortex
Xinzhong Li, Haixiang Ma, Hao Zhang
Henan University of Science and Technology (China)
Recently, perfect optical vortex (POV) whose radius is independent of the topological charge have been extensively studied. However, POV has only a single sample mode inthe observation plane, which is challenging to
satisfy the requirement to form a complex structured optical field. Here, we report three methods to breakthrough this limitation. i.the controllable mode transformation in POV. ii. the circular/elliptic optical vortex array
by the superposition of POVs. iii. the close-packed POV lattices with controllable structures.
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09:50 : Invited talk
Manipulation of orbital angular momentum using structured photon sieves
Yuanjie Yang1 , Qi Zhao1 , Linli Liu1 , Yi-dong Liu1 , Carmelo Rosales-Guzman2
1
University of Electronic Science and Technology (China), 2 University of the Witwatersrand (South Africa)
Here, we propose and demonstrate a simple way to produce, in a controlled way, OAM-carrying beams
using pinhole structures, also known as photonics sieves. This study provides a new avenue for the flexible
generation of beams carrying a well-defined OAM spectrum. This technique is not limited to light waves but
can also apply to matter waves.
10:10 : Invited talk
Metasurface Empowered Wide-Angle Fourier Lens
Shuqi Chen, WenWei Liu, Jianguo Tian
Nankai University (China)
We experimentally demonstrate a dielectric metasurface consisting of high-aspect-ratio silicon waveguide
array, which is capable of performing Fourier transform for a large incident angle range and a broad operating
bandwidth.

Coffee Break and Exhibit Inspection
10:40 - 11:00

11:00 - 11:50 — Room 02.1
Session 3A2
Light manipulations and applications
Organized by: Yangjian Cai
Chaired by: Yangjian Cai
11:00 : Invited talk
Cylindrically correlated partially coherent vector beams
Yahong Chen, Chengliang Zhao, Lin Liu, Fei Wang, Yangjian Cai
Soochow University (China)
We introduce a class of vector beams with inhomogeneous statistical and nontrivial far-field angular distributions which we term cylindrically correlated partially coherent vector beams. We find that the novel beams
posses, in general, cylindrically polarized, far-field patterns of an adjustable degree of polarization, that can
find important applications to e.g., simultaneous trapping of different kinds of neutral microparticles and multiple surface plasmon excitation.
11:20 : Energy Efficient Next Generation Passive Optical Network with Synchronized Watchful Sleep
Mechanism
Nur Asfahani Ismail1 , Nor Affida M. Zin1 , Sevia Mahdaliza Idrus1 , Farabi Iqbal1 , Rizwan Aslam Butt2
1
Universiti Teknologi Malaysia (Malaysia), 2 NED Universiti of Engineering and Technology (Pakistan)
We present an energy efficient XG-PON employing the synchronized watchful sleep mechanism. This sleep
mode is combined with the available IACG DBA scheme to investigate the upstream delay for all traffic classes
while utilizing the bandwidth resources efficiently. The sleep mechanism enables OLT to identify every state
of ONUs and consequently only active ONUs have downstream transmission. We compare our simulation
with CSM and observe improvements in upstream delays of the network.
11:35 : Modulating the statistical properties of a vector partially coherent beam by a 4f optical system
Chenkun Mi, Chunhao Liang, Fei Wang, Lin Liu, Yangjian Cai
Soochow University (China)
A 4f optical system with an amplitude filter in the frequency plane is applied to modulate the statistical pro36
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perties of a vector partially coherent beam. By controlling the parameters of the amplitude filter and the
coherence length of the incident beam precisely, the shaped beam can display periodic spatial coherence in
the source plane and form intensity lattices with radially polarization in the far field.
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