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PLENARY SPEAKERS

Federico Capasso
Harvard University, USA

Metaoptics in the visible

Federico Capasso is the Robert Wallace Professor of Applied Physics at Har-
vard University, which he joined in 2003 after 27 years at Bell Labs where
he was Member of Technical Staff, Department Head and Vice President for
Physical Research. He is visiting professor at NTU with both the School of
Physical and Mathematical Sciences and Electrical and Electronic Enginee-
ring. His research has focused on nanoscale science and technology encom-
passing a broad range of topics. He pioneered band-structure engineering of
semiconductor nanostructures and devices, invented and first demonstrated
the quantum cascade laser and investigated QED forces including the first measurement of a repulsive Ca-
simir force. His most recent contributions are new plasmonic devices and flat optics based on metasurfaces.
He is a member of the National Academy of Sciences, the National Academy of Engineering, the American
Academy of Arts and Sciences. His awards include the King Faisal Prize, the IEEE Edison Medal, the SPIE
Gold Medal, the American Physical Society Arthur Schawlow Prize in Laser Science, the Jan Czochralski
Award for lifetime achievements in Materials Science, the IEEE Sarnoff Award in Electronics, the Materials
Research Society Medal, the Wetherill Medal of the Franklin Institute, the Rank Prize in Optoelectronics,
the Optical Society Wood Prize, the Berthold Leibinger Future Prize, the Julius Springer Prize in Applied
Physics, the European Physical Society Quantum Electronics Prize.

Dirk Englund
MIT, USA

Towards Scalable Semiconductor Quantum Networks

Dirk Englund received his BS in Physics from Caltech in 2002. Following a Ful-
bright year at TU Eindhoven, he earned an MS in electrical engineering and
a PhD in Applied Physics in 2008, both from Stanford University. He was a
postdoctoral fellow at Harvard University until 2010, when he started his group
as Assistant Professor of Electrical Engineering and of Applied Physics at Co-
lumbia University. In 2013, he joined the faculty of MIT’s Department of Electri-
cal Engineering and Computer Science. Dirk’s research focuses on quantum
technologies based on semiconductor and optical systems. Recent recognitions include the 2011 Presiden-
tial Early Career Award for Scientists and Engineers, the 2011 Sloan Research Fellowship in Physics, the
2012 DARPA Young Faculty Award, the 2012 IBM Faculty Award, an 2016 R&D100 Award, the OSA’s 2017
Adolph Lomb Medal , and the 2017 ACS Photonics Young Investigator Award.




Ortwin Hess
Imperial College London, UK

Active Quantum Nanoplasmonics : From Single Mole-
cule Strong Coupling to Stopped-Light QED and La-
sing

Ortwin Hess currently holds the Leverhulme Chair in Metamaterials in the Bla-
ckett Laboratory (Department of Physics) at Imperial College London. He ob-
tained the PhD degree from the Technical University of Berlin (Germany) in
1993 and the Habilitation at the University of Stuttgart in 1997. From 2003 to
2010 he was professor at the University of Surrey (Guildford, UK) and visiting
professor at Stanford University (1997/98) and at the Ludwig-Maximilians University of Munich (1999/2000).
Ortwin’s research interests bridge theoretical condensed matter physics with photonics and are focused on
light-matter interaction in nano-photonics, metamaterials and spatio-temporal nano-laser dynamics. He dis-
covered the 'trapped-rainbow’ principle, had the idea of stopped-light lasing and made defining contributions
to the fields of spatio-temporal dynamics of semiconductor lasers, ultraslow light in metamaterials, complex
guantum dot photonics and photonic crystals and strong coupling in nanoplasmonics. Ortwin pioneered ac-
tive nanoplasmonics and optical metamaterials with quantum gain for which he is awarded the 2016 Royal
Society Rumford Medal.

Satoshi Kawata
Osaka University, Japan

Tip-enhanced Raman scattering microscopy : plasmonic
molecular imaging beyond the limits

Satoshi Kawata has been a Professor (currently Distinguished Professor) of
Applied Physics and Frontier Biosciences at Osaka University since 1993, and
also a Chief Scientist in RIKEN from 2002 to 2012. He has served as the Pre-
sident of Japan Society of Applied Physics, the President for Spectroscopical
Society of Japan, Editor of Optics Communications, and a Director of Board
of OSA. Professor Kawata is one of pioneers in near field optics (the inventor
of aperture- Iess near-field scanning optical microscope and tip-enhanced Raman microscopy), two-photon
engineering (the inventor of 3D fabrication with two-photon polymerization, isomerization, photo-refraction,
and reduction). He has published a number of papers and books on three-dimensional and nano-resolution
microscopy, vibrational spectroscopy, bio-imaging, signal recovery and photon pressure on nano-structures.
The "8-micron bull" fabricated with his invented two-photon polymerization has been awarded in Guinness
World Record Book 2004 Edition. He is a Fellow of OSA, SPIE, IOP, and JSAP.




Yong-Hee Lee

Korea Advanced Institute of Science and Technology (KAIST),
Korea

Squeezing of Photonic Energy into A Point-like Space

Yong-Hee Lee received his master degree in Applied Physics and Ph.D degree

in Optical Sciences at Korea Advanced Institute of Science and Technology

(KAIST) and at the University of Arizona, respectively. During his stay at AT&T

Bell Laboratories, he pioneered and demonstrated the first proton-implanted

VCSELs in 1990 and holds the original patent on this industrial VCSEL. In
1991 he joined the Department of Physics of KAIST where he continued his research on VCSELs and star-
ted new research on photonic crystal nano-lasers. His laboratory demonstrated various forms of photonic
crystal laser including the first electrically-driven photonic crystal laser. His recent interest lies in on the
physics of light-matter interaction at the nano-scale and the ultimate light source for photonic integrated
circuits and quantum information science. From 2003 to 2004 he was an IEEE LEOS Distinguish Lecturer.
Prof. Lee served as an Associate Editor of Optics Express. He is a Fellow of IEEE and the Optical Society
of America. Domestically he received numerous awards including the National Academy of Science Award,
Korea Scientist Award and the most recent Korea Best Scientist and Engineer Award. In 2014 He received
the Humboldt Research Award and the IEEE Photonics Society Engineering Achievement Award. He co-
authored more than 180 international journal papers and patents related to nanophotonics. He advised and
produced over 40 PhD’s in physics during his stay at KAIST.

Franco Nori
RIKEN, Japan & University of Michigan, USA

Parity-Time-Symmetric Optics, extraordinary momentum
and spin in evanescent waves, and the quantum spin Hall
effect of light

Franco Nori is a RIKEN Chief Scientist, as well as Group Director of the "Quan-
tum Condensed Matter Research Group" at CEMS (Center for Emergent Mat-
ter Science). Also, he is a Team Leader of the Interdisciplinary Theoretical
Science Program at RIKEN (the Japanese National Laboratory). Also, since
1990 he has been a faculty member of the Physics Department at the Univer-
sity of Michigan, Ann Arbor, USA. Prior to this, he did postdoctoral research
work at the Institute for Theoretical Physics, at the University of California, Santa Barbara. He received
a PhD in Physics from the University of lllinois. He has co-authored over 80 papers in Physical Review
Letters as well as over 30 in Science and Nature journals, and has been cited over 29K times, with an
h-index of 84. He is an Elected Fellow of the American Physics Society (APS), Institute of Physics (IoP),
Optical Society of America (OSA), and the American Association for the Advancement of Science (AAAS).
He received the 2014 Prize for Research in Physics, from the Matsuo Foundation, Japan; and the 2013
Prize for Science, by the Minister of Education, Culture, Sports, Science and Technology, Japan. Also, an
"Excellence in Research Award" and an "Excellence in Education Award" from the University of Michigan.




Eli Yablonovitch
UC Berkeley, USA

Optical Antennas; Spontaneous Emission Faster Than Sti-
mulated Emission

Eli Yablonovitch introduced the idea that strained semiconductor lasers
could have superior performance due to reduced valence band (hole) ef-
fective mass. With almost every human interaction with the internet, op-
tical telecommunication occurs by strained semiconductor lasers. He is
regarded as a Father of the Photonic BandGap concept, and he coi-
ned the term "Photonic Crystal". The geometrical structure of the first
experimentally realized Photonic bandgap, is sometimes called "Yablono-
vite".

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. He also has an honorary Ph.D. from the
Royal Institute of Technology, Stockholm, & the Hong Kong Univ. of Science & Technology, and is honorary
Professor at Nanjing University.

Eli Yablonovitch is the Director of the NSF Center for Energy Efficient Electronics Science (E3S), a multi-
University 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.

Xiang Zhang
UC Berkeley, USA

Parity-time Symmetry Breaking Lasing and Anti-Lasing

’)

Xiang Zhang is the Ernest Kuh Chaired Professor at the University of Califor-
nia, Berkeley and Director of Materials Science Division at Lawrence Berkeley
National Laboratory (LBNL). He is also the Director of the NSF Nano-scale

\
. J Science and Engineering Center (SINAM). He is an elected member of the
; US National Academy of Engineering (NAE), Academia Sinica and foreign
' member of Chinese Academy of Sciences. His research in optical metama-

terials was selected by Times Magazine as "Top 10 Scientific Discoveries in
2008". Xiang Zhang was a recipient of many awards including the NSF CA-
REER Award, Fred Kavli Distinguished Lecturehip, Fitzroy Medal, Charles R. Richards Memorial Award,
the Max Born Award, the Julius Springer Prize for Applied Physics. He received his BS/MS in physics in
Nanjing University, China, and Ph.D from UC Berkeley in 1996 and was on faculty at Pennsylvania State
University and UCLA prior returning Berkeley faculty in 2004.
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, Nikolay Zheludev
University of Southampton, UK & NTU, Singapore

Metamaterials, anapoles and flying donuts

Nikolay Zheludev’s research interest are in nanophotonics and metamaterials.
He is the Director of the Centre for Photonic metamaterials and Deputy Direc-
tor of the Optoelectronics Research Centre in Southampton University, UK. He
is also co-Director of The Photonics Institute and directs the Centre for Disrup-
tive Photonic Technologies at Nanyang Technological University. His personal
awards include the Thomas Young medal (IOP) for "global leadership and pio-
neering, seminal work in optical metamaterials and nanophotonics", the Leverhulme Trust Senior Research
Fellowship; Senior Research Professorship of the EPSRC; The Royal Society Wolfson Research Merit
Award & Fellowship. He is a Fellow of the European Physical Society (EPS), the Optical Society (OSA)
and the Institute of Physics (London). He is Editor-in-Chief of the Journal of Optics (IOP) and an Advisory
Board Member for Nanophotonics, ACS Photonics and Nature Publishing Group Scientific Reports. In 2007
created European Physical Society international meeting at the crossroads of nanophotonics and meta-
materials, NANOMETA. He was among a small group of research community leaders who provided initial
impetus to the International Year of Light, declared by United Nations for 2015.

11



KEYNOTE SPEAKERS

Harry Atwater
CALTECH, USA

Dynamic Wavefront Control and Imaging with Active Nanophotonic Struc-
tures

Che Ting Chan
HKUST, Hong Kong

Pseudo-spins and their consequences in classical waves

Andrei Faraon
California Institute of Technology, USA

Flat and conformal optics with dielectric metasurfaces

Michael Farle
University of Duisburg-Essen, Germany & Immanuel Kant Baltic Federal University, Russia

Functionalized Hybrid Nanomagnets : New Materials for Innovations in Energy Sto-
rage and Medical Theranostics

Peer Fischer
Max Planck Institute, Germany

Chiral plasmonic nanostructures

Jean-Jacques Greffet
Institut d’Optique Graduate School, France

Quantum plasmonics

Yurii Gun’ko
Trinity College Dublin, Ireland

Chiral nanomaterials and their applications

Teruya Ishihara
Tohoku University, Japan

Second order optical nonlinearity in metamaterial

12



Chennupati Jagadish
The Australian National University, Australia

Semiconductor Nanowires and Metastructures for Optoelectronic Device Applica-
tions
Yoon Young Kim

Seoul National University, Korea

Extreme elastic anisotropy — realization by metamaterials

Byoungho Lee
Seoul National University, Korea

Metasurfaces for in-plane plasmonic arbitrary pattern generation

Stefan Maier
Imperial College London, UK

Hybrid nanostructures for sub-wavelength imaging, nonlinear optics, and chemis-
try

Namkyoo Park

Seoul National University, Korea

Acoustic omni meta-atom for decoupled access to all octants of a wave parameter
space.

Markus Raschke

University of Colorado Boulder, USA

Seeing with the nano-eye : accessing structure, coupling, and dynamics in matter on
its natural length and times scales

Mu Wang
Nanjing University, China

Making Structured Metal Transparent for Ultra-Broadband Electromagnetic and
Acoustic Waves

13



_______________META17 VENUE

META’17 will be held at the Songdo Convensia, 123 Central-ro, Yeonsu-gu, 21998, Incheon, Korea.
Tel. : +82-32-210-1037

Fax : +82-32-210-1005

Website : www.songdoconvensia.com

GETTING TO VENUE

Address

Songdo Convensia, 123 Central-ro, Yeonsu-gu, 21998, Incheon, Korea.
Tel. : +482-32-210-1037

Fax : +82-32-210-1005

Website : www.songdoconvensia.com

Seoul (Downtown) -> Songdo Convensia

® By Subway

Subway Station Information

Take Seoul subway line number 1 and get off at Bupyeong Station
University of Incheon Transfer Bupyeong Station to Incheon subway and get off at University of Incheon Station
(Incheon Line) Take a walk around 10-15minutes to Songdo ConvensiA
(next to Sheraton Hotel)

Take Seoul subway line number 1 and get off at Bupyeong Station
Transfer Bupyeong Station to Incheon subway and get off Dongmak Station
Through exit 3, take bus 8, 6, 780 to Songdo ConvensiA Bus Stop

Dongmak Station
(Incheon Line)

® By Taxi
Fee Taxi Fare ranges from 60,000 - 90,000 KRW
# Receipt can be collected from driver if needed
Hours Available 24hours
About Ask Taxi Driver for ‘Songdo ConvensiA

(at Songdo of Incheon City nearby Sheraton Hotel)

Incheon International Airport (ICN) -> Songdo Convensia

14



1) By KAL-limousine (~40 min, 7,000 KRW)
* Board the limousine bus (6707B) at the platform 4A

1F - Armnival

Passenger Terminal 1F

I % ForEmergency [ 2428 138 To Incheon BB 3~ For free shuttle bus 38-68,10A- 13A To Seoul
) 74-98 To Gyonggi 0 3C.2C.13C Small vehides [} 4C Intemational Taxi [} 5C-8C Taxi

I 2C-10C To local [ 1C.12C chartered bus [ 3C.14C For crew shuttle bus

1-14,9C 89D 10C Bus station Bus station a Tickets (inside) a Tickets (outside)

* Get off at Sheraton Grand Incheon Hotel (last stop)

Vil
@ @ @ ® ® . ® ® o

Incheon Grand Korea Coast Orakai The Central Park Ho||day Inn Incheon Oakwood Sheraton

; Hotel Songdo and Incheon National Premier
Airport  Hyatt  Guard HQ Songdo Gysongwonae Songdo  University e Grand
Incheon Park Hotel aAmbassador hotel Station ncneon Incheon
Hotel

Time schedule

Departure Point Incheon Airport (Bus Stop #4A) Arrival Point Sheraton Grand Incheon Hotel

Please be advised that actual times may vary depending on

traffic conditions. Travel Time : 30min
05:53 | 06:21 | 06:58 : 07:33 | 08:13 ' 08:58
09:38 | 10:23 i 11:13 ; 12:03 i 12:53 | 13:43 |
14:33 | 15:23 | 16:14 | 17:03 | 17:43 | 18:22
19:03 19:53 20:42 21:30 22:11

- For more information, please visit,
https://www.kallimousine.com/eng/quide01 en.html or
http://www.airport.kr/pa/en/a/3/1/1/index.jsp#none




2) By Bus (~1 hour, ~3,000 KRW)
* Board a bus line 303 at the platform 13A

1 s 14C
< Y [ g
4D
1 " SC e6C 6D 7c gc oc 9D 10C ”
A28 18 12811
4A 1 12A
” 48 5A o5 o\ 6B 7A 7B MBBM%,(,AOSHA -
2 ﬂ 13
9
4 5 a 0 MER-
A 6 7 8 9 v F
B c D E
Passenger Terminal 1F
For Emergency 2A28 128 To Incheon - A For free shuttle bus To Seoul
To Gyonggi 3C,4C.13C Small vehicles [ 4C Intermational Taxi Taxi
To local 1C.72C Chartered bus 14C For crew shuttle bus
14,9C 8D 10C Bus station Bus station Tickets (inside) B Tickets (outside)

* Get off at Songdo The Sharp First World (East gate) station (~40 mins)
e Walk 450m (~7 mins on foot)
'.of\ L

©]

Time schedule

first 05:00 first 05:40
To Incheon To CAT
last 21:30 last 23:00
Interval 15min. Transit time 2102 (MI)

Type Local City Fare KRW 2,800



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 ses-
sion 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 META poster template (available on the conference website).
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PRE-CONFERENCE TUTORIALS
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Frontier's Lectures on Metamaterials and Plasmonics

July 24 (Mon.), Seoul National University
Room 118, Building 301, Dept. of ECE

Lecturer Session Title
08:50-09:00 Opening
Thomas Zentgraf 09:00-10:00 Nonlinear Metasurfaces
in-enabl i ith metamaterial
Jensen Li T Spin-enabled optics with metamaterials
and metasurfaces
Reconfigurable Plasmonics and
Yongmin Liu 11:00-12:00 g :
Metamaterials
12:00-13:30 Lunch
Mu Wang 13:30-13:55 | Meet Editors — Physical Review Letters
Zachary Lapin 13:55-14:20 | Meet Editors — Nature Communications
Ling Lu 14:20-15:20 Topological Photonic Crystals
15:20-15:30 Coffee Break
Multipole decomposition and
Andrey Miroshnichenko 15:30-16:30 nonradiating sources in
nanophotonics/metamaterials
Renmin Ma ST PIasmonl.c na-nolasers:fundamental,
application and challenges
The optics of film-coupled
Cristian Ciraci 17:30-18:30 nanoparticles: a bridge to
the quantum realm

Tutorial is free of charge, but registration is required. Please follow the link below to register:
https://docs.google.com/forms/d/1w4N8SrZSUIfRWgeugDhmHolDmMCgp9L7xEoPc5kowBl/edit

Chairs:

I
Namkyoo Park
Seoul National University

B -
o

A

Hakjoo Lee
CAMM

Junsuk Rho
POSTECH

Session will be held in Multimedia Room 118 of Building 301
Lunch will be served at the faculty cafeteria, first floor of Building 301




Access to Meta Pre-conference
- Rm. 118, Building 301, Seoul National University

® From ‘Incheon’ or ‘Gimpo’ International Airport

- By public transportation [~2 hours: KRW ~10,200 (Incheon),~1.5 hour: KRW ~5,200 (Gimpo)]

o Board the limousine bus line number 6003 (The bus stop is 6A,12B in Incheon and 6 in Gimpo).
o Get off at the front gate of Seoul National University.

o Board a bus line 5511 or 5513, or take a taxi.

o Get off at either bus stop number 9 or 10 which are in front of buildings 301 and 302 (last stop).
- By taxi [~1 hour, KRW ~49,000 (Incheon), ~1 hour, KRW ~19,600 (Gimpo)]

® From Seoul Station

- By public transportation [~1 hour, KRW ~1300]

o Take the subway (line No. 4) from Seoul station to Sadang station.

o Transfer the subway line from No. 4 to No. 2.

o Take the subway (line No. 2) from Sadang to Nakseongdae station.

o Get out of Exit 4, turn left around the GS gas station, and board a bus line 02.
o Get off in front of buildings 301 and 302 (last stop).

- By taxi [~45 minutes, KRW ~13,500]

® From Songdo Convensia, Incheon

- By public transportation [~1 hour, KRW ~2,000]

o Take the subway (line Incheon No. 1) from Incheon Nat’l Univ station to Bupyeong station.
o Transfer the subway line from ‘Incheon No. 1’ to ‘No. 1’ (not Incheon No. 1!).

o Take the subway (line No. 1) from Bupyeong to Sindorim station.

o Transfer the subway line from ‘No. 1’ to ‘No. 2’.

o Take the subway (line No. 2) from Sindorim to Nakseongdae station.

o Get out of Exit 4, turn left around the GS gas station, and board a bus line 2.

o Get off in front of buildings 301 and 302 (last stop).

- By taxi [~45 minutes, KRW ~32,500]

o /, - [
IS A I .,,'f“' vt =
B0 '[:E!?u;:{fg%){;g; Tf-a{t i ril .
g @ v LiiNY ::_ T b z 34 &) L "e
. (?ia‘ ';-5‘5' z {28 r‘ﬁ || Que  wap w,“_} RO >
oo e &S T eimi W S
K Tt b g Jlan sam 't [*
a1 g w7 o S e 5©
ur'q‘g‘yﬁ. o § g - 3
e T Ay
12 o ey Siaget
Bty B =
(PR > 7, L

ELP

. : i e Cr il 2l 25 ‘
g L i T @ ‘= o B
5@ 1 AL SIS P \g
Swpz o \ {
rNj/ o 15 g™ e
\’ a2 i“ K& o =
g . @ )

F7| 2ot K|
ZHEHH 3015 3025 (1L 9,108 HHE)

Campus Map of Seoul National University



Accommodation

No. Name Distance Rates
1 Hoam 4km Standard Double (KRW 104,500) | http://www.hoam.ac.
Faculty (Bus #02, to Standard Twin (KRW 104,500) kr/
House the last stop: Deluxe Double (KRW 148,500)
15 minutes) Deluxe Twin (KRW 148,500)
2 Novotel 10km Superior Double (KRW 125,000) | https://www.ambatel.
Ambassador (~1 hour) Superior Twin (KRW 125,000) com/main.amb?null
Seoul
Doksan
3 Shilla Stay 10km Standard Double (KRW 126,000) | http://www.shillastay.
Guro (~1 hour) Standard Twin (KRW 126,000) com/guro/index.do
Deluxe Double (KRW 137,000)
4 Sheraton 14km Deluxe Double (KRW 147,250) http://www.sheratons
Seoul Palace (~1 hour) Deluxe Twin (KRW 147,250) eoulpalace.com/overvi
Gangnam ew
Hotel
5 Mercure 13.5km Standard Double (KRW 132,300) | https://mercure.amba
Ambassador (~1 hour) Standard Twin (KRW 132,300) tel.com/gangnam/me
Gangnam Superior Double (KRW 146,300) eting/hallinfo.amb?br
and_code=M0456&gn
bCode=040000&InbCo
de=040200&menu_se=
M1244

*Hotel information is just for your reference. You have your own responsibility to reserve your accommodation.




Nonlinear Metasurfaces

Thomas Zentgraf
Department of Physics
Ultrafast Nanophotonics
Paderborn University, Germany
Email: thomas.zentgraf(@uni-paderborn.de

For efficient nonlinear processes the engineering of the nonlinear optical
properties of media becomes important. In particular, the phase relation
between the fundamental and the nonlinear waves plays here an important
role. The most well-known technique for spatially engineering nonlinear
properties is the quasi-phase matching scheme for second-order processes
like second harmonic generation (SHG). The quasi-phase matching leads to
efficient frequency conversion compared to a homogeneous nonlinear
medium by providing the extra momentum to compensate the phase
mismatch between the fundamental and harmonic waves. The so-called
‘poling’ is the most widely employed technique for achieving quasi-phase
matching. By periodically reversing the crystalline orientation of ferroelectric
materials, the sign of the ¥ nonlinear susceptibility can be spatially
modulated along the propagation direction. However, such a poling only leads to a binary state for the
nonlinear material polarization, which is equivalent to a discrete phase change of z of the nonlinear
polarization.

Here I will discuss a novel nonlinear metamaterial with homogeneous linear optical properties but
continuously controllable phase of the local effective nonlinear polarizability. For the demonstration
we use plasmonic metasurfaces with various designs for the meta-atom geometry together with
circular polarized light states. The controllable nonlinearity phase results from the phase accumulation
due to the polarization change along the polarization path on the Poincare Sphere (the so-called
Pancharatnam-Berry phase) and depends therefore only on the spatial geometry of the metasurface.
By using a fixed orientation of the meta-atom the nonlinear phase can be spatially arbitrarily tailored
over the entire range from 0 to 2z. In contrast to the quasi-phase matching scheme the continuous
phase engineering of the effective nonlinear polarizability enables complete control of the propagation
of harmonic generation signals, and therefore, it seamlessly combines the generation and
manipulation of the harmonic waves for highly compact nonlinear nanophotonic devices. We will
demonstrate the concept of phase engineering for the manipulation of the SHG and THG from
metasurfaces and the restriction on the symmetry properties of the geometry.

Furthermore, I will discuss a nonlinear Berry phase in the time domain which arises from the
rotational Doppler shift that can be observed on spinning metasurfaces. The rotational Doppler shift in
nonlinear optics was predicted nearly 50 years ago and recently demonstrated at nonlinear crystals.
The Doppler frequency shift was determined for the SHG of a circularly polarized beam passing
through a spinning nonlinear optical BBO crystal with three-fold rotational symmetry. In our
experiments we found that the SHG signal with a circular polarization opposite to that of the
fundamental beam experiences a Doppler shift of three times the rotation frequency of the optical
crystal. This finding is of fundamental significance in nonlinear optics and also for tailored
nonlinearities, as it provides a further degree of freedom with the design of nonlinear materials, in
particular for moving media. We will briefly discuss how this rotational Doppler Effect can be also
utilized for spinning metasurfaces in the nonlinear regime.



Biography: Professor Thomas Zentgraf received his bachelor's degree of Engineering from
University of Applied Sciences Jena, Germany, in 2001 and a master’s degree of Physics of the
Technical University Clausthal, Germany, in 2002. After that, he joined the University of Stuttgart,
Germany, where he under the supervision of Professor Harald Giessen received his PhD in the 2006.
Prof Zentgraf was honored with a Feodor-Lynen-Fellowship by the Alexander von Humboldt
Foundation in 2007 and joined as a research fellow the group of Professor Xiang Zhang at the
Mechanical Engineering Department at University of California at Berkeley, USA. In 2011 he
returned to Germany and became full professor for Applied Physics at the Department of Physics,
University of Paderborn, where he is head of the Ultrafast Nanophotonics Group. His research
interests focus on using ultrafast spectroscopy to study linear and nonlinear effects in plasmonic and
dielectric metamaterials and plasmonic-hybrid materials.



Spin-enabled optics with metamaterials and metasurfaces

Jensen Li
School of Physics and Astronomy
University of Birmingham, United Kingdom
Email: j.li@bham.ac.uk

Light, similar to other vector waves such as elastic waves, has a spin-degree
of freedom in its propagation. The interaction between spin and motion
provides an interesting way to manipulate the orbital motion of light, in
addition to the driving force from a refractive index gradient in conventional
optics. In this tutorial, I will give an introduction of geometric phase and the
associated optical-spin Hall effect in a systematic approach and will show
its applications and new opportunities in metamaterials and metasurfaces.
For example, the optical spin-Hall effect can be utilized to control
dynamically the generation of surface plasmon on a plasmonic metasurface
by putting a tailor-made array of anisotropic metamaterial atoms on a

‘ ; surface. When these anisotropic metamaterial atoms are assembled into a
three dimensional material, I will also show how these can be used to generate a pseudo-magnetic
field or gauge field for photon, which can guide light into cyclotron motion, as if it is a real magnetic
field acting on electron motion. These discussions provide a feasible route to spin-enabled optics.

Biography: Dr. Jensen Li received his BEng degree with first class honours in electrical and
electronic engineering from the University of Hong Kong in 1998 and his MPhil, PhD degree in
physics from the Hong Kong University of Science and Technology in 2000 and 2004. In this period
of time, he worked on the zero-th order photonic band gap and the theoretical proposal of acoustic
negative index metamaterials.

From 2005 to 2007, Jensen worked in Imperial College London, with support from a Croucher
Foundation postdoctoral fellowship, where he developed a theoretical scheme of carpet cloaking.

From 2007 to 2009, he was a postdoctoral researcher at the University of California at Berkeley,
participated in the realization of carpet cloaking at infrared frequencies. He also started to work on
acoustic metamaterials with super-resolution there.

From 2009 to 2013, he was an assistant professor at the City University of Hong Kong. He continued
his research in metamaterials and also worked on alternative schemes in achieving acoustic negative
indices without local resonance from theory to realization.In 2013, he joined University of
Birmingham as a senior lecturer.



Reconfigurable Plasmonics and Metamaterials

Yongmin Liu
Assistant Professor
Department of Mechanical and Industrial Engineering
Department of Electrical and Computer Engineering
Northeastern University, Boston, USA
Email: y.liu@neu.edu

Group Website: http://www.northeastern.edu/liulab

Plasmonics has become a very important branch in nano optics. It allows us
to concentrate, guide, and manipulate light at the deep subwavelength scale,
promising enhanced light-matter interaction, next-generation optical circuits,
sub-diffraction-limited imaging, and ultrasensitive biomedical detection [1-
3]. Furthermore, the assembly of judiciously designed metallic structures can
be used to construct metamaterials and metasurfaces with exotic properties
and functionalities, including anomalous refraction/reflection, strong
chirality and invisibility cloak [4,5]. There is a pressing need of tunability
and reconfigurability for plasmonics and metamaterials, in order to perform
distinctive functionalities and miniaturize the device footprint. In this talk, I
will present our recent work in reconfigurable plasmonics and metamateirals. First, I will discuss the
first demonstration of reconfigurable plasmonic lenses operating in microfluidic environment, which
can dynamically diverge, collimate and focus surface plasmons [6]. Second, I will present a novel
graphene metasurface to fully control the phase and amplitude of infrared light with very high
efficiency. It manifests broad applications in beam steering, biochemical sensing and adaptive optics
in the crucial infrared wavelength range [7]. Finally, I will discuss origami-based, dual-band chiral
metasurfaces at microwave frequencies. The flexibility in folding the metasurface provides another
degree of freedom for geometry control in the third dimension, which induces strong chirality from
the initial, 2D achiral structure [8]. These results open up a new avenue towards lightweight
reconfigurable metadevices.

References: [1] S. A. Maier, "Plasmonics: fundamentals and applications", Springer Science+
Business Media (2007); [2] T. Zentgraf et al., "Plasmonic Luneburg and Eaton lenses", Nature
Nanotechnology 6, 151 (2011); [3] Y. M. Liu, et al., "Compact magnetic antennas for directional
excitation of surface plasmons", Nano Letters 12, 4853 (2012); [4] Y. M. Liu and X. Zhang,
"Metamaterials: a new frontier of science and technology", Chemical Society Reviews 40, 2494
(2011); [5] K. Yao and Y. M. Liu, "Plasmonic metamaterials", Nanotechnology Review 3, 177 (2014);
[6] C. L. Zhao et al., "A reconfigurable plasmofluidic lens", Nature Communications 4:2350 (2013);
[7] Z. B. Li et al., "Graphene plasmonic metasurfaces to steer infrared light", Scientific Reports 5,
12423 (2015); [8] Z. Wang et al., manuscript in preparation.

Biography: Dr. Yongmin Liu obtained his Ph.D. from the University of California, Berkeley in 2009.
He joined the faculty of Northeastern University at Boston in fall 2012 with a joint appointment in the
Department of Mechanical & Industrial Engineering and the Department of Electrical & Computer
Engineering. Dr. Liu’s research interests include nano optics, nanoscale materials and engineering,
plasmonics, metamaterials, biophotonics, and nano optomechanics. He has authored and co-authored
over 50 journal papers, including Science, Nature, Nature Nanotechnology, Nature Communications,
Physical Review Letters and Nano Letters. Dr. Liu received Office of Naval Research Young
Investigator Award (2016), 3M Non-Tenured Faculty Award (2016), Air Force Summer Faculty
Fellowship (2015), and Chinese Government Award for Outstanding Students Abroad (2009).
Currently he serves as an editorial board member for Scientific Reports, EPJ Applied Metamaterials
and Nano Convergence.



Topological Photonic Crystals

Ling Lu
Institute of Physics, Chinese Academy of Sciences, Beijing, China

Due to the recent discovery of topological insulators, it has been
recognized that topology is indispensable in distinguishing phases
of matter. Similarly, new optical material systems are being
discovered with non-trivial topologies of their global wave-
functions in the momentum space, whose interfaces support novel
states of light with ideal transport properties such as the robustness
to large disorder or fabrication imperfections.

In this talk, I will show experimental realizations and theoretical
predictions of 2D and 3D photonic crystals with topologically

. protected edge and surface states. Specifically, I will discuss single
and multimode one-way waveguides, the observation of Weyl points, a single Dirac cone surface state
immune to random disorder and topological one-way fibers. This research can be extended to phonons,
plasmons and other bosons. These new degrees of freedom in bosonic band topologies promise wide
exciting opportunities in both fundamental physics and technological outcomes.

Biography: Ling Lu is a professor in the Institute of Physics of Chinese Academy of Sciences in
Beijing China. He obtained his bachelor in Physics in 2003 from Fudan University in Shanghai, China.
He got his Ph.D. in Electrical Engineering in 2010 at University of Southern California in Los
Angeles. His thesis work, advised by Prof. John O’Brien, was on photonic crystal nanocavity lasers.
He was a postdoc and later a research scientist in the Physics Department of Massachusetts Institute

of Technology, where he worked with Prof. Marin Soljaci¢ and John Joannopoulos and collaborated
with Prof. Liang Fu. His current research focuses on topological photonics.



Multipole decomposition and nonradiating sources in nanophotonics and

metamaterials

Andrey Miroshnichenko
Associate Professor
Nonlinear Physics Centre
Research School of Physics and Engineering
Australian National University
Acton, ACT, 2601, Australia

Email: andrey.miroshnichenko@anu.edu.au
Website: andreysquare.com

Multipole decomposition is indispensable tool in analyzing the optical response
of nanoscale structures consisting of finite size elements. In general, there are
two complementary approaches based on Cartesian (current) multipoles and
Spherical (scattered field) multipoles. For subewavelength elements they
produce similar description. But for larger elements certain deviations might
occur. In this tutorial, I will provide the basic description of both methods and
specify kind of complementary information they provide. I will also introduce
the concept of nonradiation sources, provide specific examples of so-called
anapole modes and demonstrate the importance of toroidal dipole moments.

References:
1. Kaelberer, M. et al., Science 330, 1510, (2010).
2. Chen,J. et al., Nature Photonics 5, 531 (2011).
3. Grahn, P. et al., New J. Phys. 14 093033 (2012).
4. Miroshnichenko, A. E. et al., Nature Comm. 6, 8069 (2015).

Biography: A/Prof. Andrey Miroshnichenko obtained his PhD in 2003 from the Max-Planck Institute
for Physics of Complex Systems in Dresden, Germany. In 2004 he moved to Australia to join the
Nonlinear Physics Centre at ANU. During this time A/Prof. Miroshnichenko made fundamentally
important contributions to the field of photonic crystals and bringing the concept of the Fano
resonances to photonics. In 2007 A/Prof. Miroshnichenko was awarded by APD Fellowship from the
Australian Research Council. It allowed him to initiate the research on a new class of tunable photonic
structures infiltrated with liquid crystals. Later, in 2011 he was awarded by Future Fellowship from
the Australian Research Council. During this period, he pioneered the research of high-index
dielectric nanoparticles in the visible range, including one of the first demonstrations of the optically
induced magnetic response in silicon nanoparticles. The current topics of his research are nonlinear
nanophotonics, topologiccal photonics, and resonant interaction of light with nanoclusters, including
optical nanoantennas and metamaterials.



Plasmonic nanolasers: fundamental, application and challenges

Renmin Ma
School of Physics
State Key Lab for Mesoscopic Physics
Collaborative innovation center of quantum matters
Peking University, China
Email: renminma@pku.edu.cn

Plasmonic nanolasers are a new class of quantum amplifiers that deliver
coherent surface plasmons well below the diffraction barrier which brings
fundamentally new capabilities to biochemical sensing, super-resolution
imaging and on-chip optical communication. In this talk, I will

review fundamental, application and challenges of this emergent device.

Biography: Ren-Min Ma is an assistant professor in the School of Physics,
Peking University. He received his PhD from Peking University. His
dissertation was focused on semiconductor physics and devices in low

| dimensional structures and received the National Top 100 Ph.D. dissertations of
China Award He was a postdoc researcher at UC Berkeley during 2009-2014. He developed the first
room temperature semiconductor plasmon laser, directionally emitted waveguide embedded plasmon
laser and applied plasmon lasers to sensing field. His current research interests include nanophotonics
and nanomaterials.




The optics of film-coupled nanoparticles: a bridge to the quantum realm

Cristian Ciraci
Center for Biomolecular Nanotechnologies, Istituto Italiano di Tecnologia,
Via Barsanti 14, 73010 Arnesano, Italy
Email: cristian.ciraci@iit.it

Metals support surface plasmons at optical wavelengths and have the ability to
localize light to sub-wavelength regions. The film-coupled nanoparticle

[ system—in which plasmonic nanoparticles are separated nanometer distances
from a metal film by an insulating spacer—has unique properties that make it
useful for a variety of processes depending on the nanoparticle shape.
Nanospheres that are coupled to a film, for example, have been predicted to

P produce enormous field enhancements—as much as thousands of times that of
\ . the incident radiation—in the separating region between

nanopartlcle and film. For the narrowest (<1 nm) gaps, light can be so tightly confined that the
nonlocality associated with the dielectric response of the metal and quantum effects can have a strong
impact on the scattering properties of the system, placing strict bounds on the ultimate field
enhancement.

Another interesting system is that of nanocubes or planar structures, which support transmission line-
like modes between the two planar metal contact regions. Collective scattering of film-coupled
nanocubes can strongly modify reflectance properties of the underlying surfaces, creating a nearly ideal
absorber at desired wavelengths. The controlled reflectance of the surface might provide a means for
enhancing nonlinearity, for example by allowing potentially all of a fundamental beam to be converted
into higher harmonics. Moreover, we numerically find a sub-nm gap regime in which

nonlocal effects can dramatically enhance the nonlinear optical response of the metal by several order of
magnitude.

All mentioned structures can be easily and cheaply fabricated using colloidal nanoparticles, surface
chemistries, or atomic layer deposition lithography, allowing for near angstrom-scale control over the
spacer thickness and large-area uniformity. At the same time, a reliable way to theoretically describe and
numerically model optical properties of plasmonic nanostructures with different length scales requires
methods beyond classical electromagnetism. In this tutorial I will present an implementation of the
hydrodynamic model that takes into account the nonlocal behavior of the electron response by including
the electron pressure and it is generalized so that it can describe electron spill-out and tunneling effects,
including nonlocal broadening near metal surfaces.

Biography: Cristian Ciraci obtained his BSc in Computer Science Engineering in February 2005 and his
MSc in Science for Engineering in July 2007 at Sapienza, University of Rome (Italy). He received his
Ph.D. in Condensed Matter Physics from University of Montpellier, France, with honor degree in
September 2010. In November 2010 he joined the Center for Integrated Metamaterials and

Plasmonics at Duke University (U.S.) as a Postdoc. In March 2014 he joined the Center for
Biomolecular Nanotechnologies at the Istituto Italiano di Tecnologia (11T), Italy, where he currently
holds a position as Researcher. His main research activities concern numerical modeling and
investigation of electromagnetic propagation in complex media, with particular emphasis on nonlinear
optical phenomena. During the years of his research activity he has co-authored several publications on
top-tier scientific journals and has been invited to several international conferences. In 2012 his work
was featured on the cover of Science Magazine.
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Registration
1st floor lobby
08:00 - 18:00

Opening ceremony
Ballroom

08:45 - 09:00

09:00 - 10:45 — Ballroom

Session 1A1

Plenary Session |

Chaired by: Nikolay Zheludev

09:00 : Plenary talk

Squeezing of Photonic Energy into A Point-like Space
Yong-Hee Lee!, M. K. Kim?

LKAIST (Korea), ? Korea University (Korea)

A three-dimensionally tapered metallic nano-gap resonator with modal volume of ~1.0 x 10-7 A3 is to be
discussed. From a 5-nm-air-gap gold resonator, strong second harmonic signals are generated at a point-like
space where electromagnetic energy is highly concentrated. The nonlinear signal is found to be stronger than
that from a 100-nm-gap counterpart by a factor of >27,000. Rich nonlinear characteristics observed from
quantum dots and nm-scale proteins trapped in the nano-gap will also be discussed.

09:35 : Plenary talk

Active Quantum Nanoplasmonics: From Single Molecule Strong Coupling to Stopped-Light QED and
Lasing

Ortwin Hess

Imperial College London (United Kingdom)

ANanoplasmonic cavities create a unique environment for controlled spatio-temporal dynamics of light strongly
coupled with single quantum emitters (molecules, quantum dots) providing a basis for strong coupling at room
temperature, strong coupling quantum spectroscopy and paving the way for few- or single-molecule lasing.

10:10 : Plenary talk

Tip-enhanced Raman scattering microscopy: plasmonic molecular imaging beyond the limits
Satoshi Kawata

Osaka University (Japan)

Tip-enhanced Raman scattering (TERS) microscopy as a version of near-field scanning optical microscopy
has been widely used for analyzing molecular distribution of nanomaterials and biomaterials In this presen-
tation, mechanisms of super-resolution and field enhancement of TERS microscopy will be discussed and
recent progress of TERS microscopy beyond the limits, such as nanometer resolution, 3D imaging, and deep
UV imaging, will be shown.
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Coffee Break and Exhibit Inspection
Sponsored by Incheon Tourism Organization
Session 1P1
Poster Session |

10:45 - 11:30

P1: Fine Tuning of Plasmonic Properties for Au Nano-Structures by Electrochemical Metal Dissolu-
tion/Deposition

Hiro Minamimoto, Shunpei Oikawa, Kei Murakoshi

Hokkaido University (Japan)

The control method for plasmonic properties of the metal nanodimer structures has been established via
electrochemical metal dissolution reactions. The reaction rate can be precisely tuned by changing the elec-
trochemical conditions. With the progress of the electrochemical reactions, the maximum plasmon resonance
wavelength shifted to the shorter wavelength region corresponding to the decrease volume of metal nano-
structures. Thorough various attempts, unique optical properties emerged by the structural control in an ato-
mic scale was revealed by in-situ electrochemical optical measurements.

P2: Metasurface-based reconfigurable visible light absorber
Gwanho Yoon, Junsuk Rho
Pohang University of Science and Technology (Korea)

Although metamaterials have shown many extraordinary phenomena, most of the metamaterials have been
demonstrated in a passive type which acts as obstacle of its real applications. A few works of active metama-
terials have been done, but modulation in the visible region is still challenge. Hereby, we suggest an active
mechanism enabling high speed modulation in the visible region and tunable perfect absorber by using this
mechanism.

P3: Dual Band Frequency Reconfigurable Array Antenna Using Metamaterial

Raimi Dewan', M. K. A. Rahim!, Mohamed Himdi2, M. R. Hamid', M. E. Jalil®

LUniversity Technology Malaysia (Malaysia), ? Institut d’Electronique et de Telecommunications de Rennes
(France)

Metamaterial structure of Electromagnetic Band Gap (EBG) incorporated onto dual band array antenna ope-
rate at 2.45 GHz (lower band) and 5.8 GHz (upper band) is proposed. The three EBGs with different diode
states introduces dual band gap (S21) properties at 2.45 GHz and 5.8 GHz which is verified using Suspen-
ded Transmission Line (STL) method. The EBG successfully realize frequency reconfigurable array antenna
which able to configure to operate exclusively at both bands, lower band or upper band.

P4: Biomass Charcoal Based Graphene Oxide Solution Would Be a Potential Superconducting Elec-
tronic Storage Devices under Magnetic Field

Wu-Jang Huang

National Pingtung University of Science and Technology (Taiwan)

This invention demonstrated ability for using graphene oxide solution from biomass charcoal as a potential
electronic storage device. Recently we have found that an unpredicted magneto voltaic occurs in biomass
derived graphene sheets oxide solution. For the first time, the directly magneto-voltaic effect in biomass
derived graphene oxide solution was observed. The possible mechanism of this process is attributed to the
superconducting effect of biomass graphene oxide under a magnetic field.

P5: Metasurface based reconfigurable visible light absorber
Gwanho Yoon, Junsuk Rho
Pohang University of Science and Technology (Korea)

Although metamaterials have shown many extraordinary phenomena, most of the metamaterials have been
demonstrated in a passive type which acts as obstacle of its real applications. A few works of active metama-
terials have been done, but modulation in the visible region is still challenge. Hereby, we suggest an active

33



META’17 Incheon Program Tuesday 25th July, 2017

mechanism enabling high speed modulation in the visible region and tunable perfect absorber by using this
mechanism.

P6: CPW-fed metamaterial antenna based on mushroom unit cell for dual applications

B. D. Bala!, M. K. A. Rahim?, N. A. Murad?, H. A. Majid3, M. E. Jalil?>, O. Ayop?

L Kano University of Science and Technology (Nigeria), 2 Univerisiti Teknologi Malaysia (Malaysia),  Universiti
Tun Hussein Onn Malaysia (Malaysia)

A CPW fed metamaterial antenna based on mushroom unit cell for dual band applications is proposed. The
unit cell is etched on the host transmission line to engineered left-handed properties. Two resonant modes at
5.2 GHz and 7.3 GHz are obtained for the negative order resonant (NOR) and positive order resonant (POR)
modes respectively. The simulated results of the reflection coefficients and surface current distributions are
presented. The antenna is suitable for WLAN applications (5.15 GHz-5.25 GHz).

P7: An in situ strategy to synthesis of plasmonic gold NPs by using plasmonic molybdenum oxide
Mehri Alsadat Hosseini, Mehdi Ranjbar
Isfahan University of Technology (Iran)

The reduction of HAuCl4 by plasmonic molybdenum oxide nanoparticles synthesized via a simple electro-
chemical anodizing of molybdenum is investigated. By mixing colloidal plasmonic molybdenum oxide with
HAuCl4 aqueous solution, the mixed turned to a red-wine color with pronounce LSPR properties. By using
different analysis involving, X-ray diffraction (XRD), transmission electron microscope (TEM), X-ray photoe-
lectron spectroscopy (XPS), furrier transformed infrared (FTIR) spectroscopy, cyclic voltammetry, and UV-Vis
spectroscopy the colloidal nanoparticles of Au/MoOx be characterized.

P8: Plasmofluidic assembly of nanometallic structures: from single-molecule SERS to dynamic litho-
graphy

Partha Pratim Patra, Junsuk Rho

POSTECH (Korea)

In this presentation we shall discuss how to harness plasmofluidic field (plasmonic field in fluid) to create
efficient electromagnetic hot-spots by assembling colloidal nanoparticles to detect single-molecule SERS
signals. Also we shall discuss how the extension of this technique can lead to a preamble of reconfigurable
dynamic lithography of plasmonic nanostructures at metal-fluid interface.

P9: Plasmon resonances of Mid-IR Antennas and localized absorption enhancement in an absorbing
substrate

Lukas Brinek, Tomas Samoril, Martin Hrton, Radek Kalousek, Vlastimil Krapek, Jiri Spousta, Petr Dub,
Peter Varga, Tomas Sikola

Brno University of Technology (Czech Republic)

In the contribution the plasmon resonances of mid-IR antennas fabricated on an absorbing silicon rich oxinitri-
de substrate and their utilization for spatially localized absorption enhancement of electromagnetic radiation
in this substrate will be discussed. The conclusions of this contribution are also applicable for other spectral
regions where the materials exhibit strong absorption resonances, for instance in the visible.

P10: Limits on Self-heating in Plasmonic Circuitry with Gain
Andrey A. Vyshnevyy, Dmitry Yu. Fedyanin
Moscow Institute of Physics and Technology (Russia)

Loss compensation by optical gain in semiconductor media is a promising solution to the problem of high
intrinsic losses in nanoscale plasmonic structures. However, any realization of the surface plasmon ampilifica-
tion scheme is unavoidably associated with the heat generation problem. The stronger the pump, the higher
heat generation. Here, we estimate the lower bound to the heat generation rate, suggest possible thermal
management solutions and discuss limits of plasmonic circuitry.

P11: Flexibly tunable plasmonic color filters for wide color display

Jaehyuck Jang', Niloufar Raeis-Hosseini', Trevon Badloe!, Dasol Lee!, Heonyoung Jeong*, Duc Minh
Nguyen!, Gwanho Yoon!, Minkyung Kim*, Emilien Beck?, Junsuk Rho!

1 Pohang University of Science and Technology (POSTECH) (Korea), 2 University of Rennes 1 (France)

Artificial subwavelength structures exhibiting multiple resonances in the visible range, known as color filters,
are widely used in color printing beyond diffraction limit and color displays. Here, we propose a new reflective
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color filter structure comprising of a triangle periodic array of cross-shaped aluminum nanorods with various
angles of rotation symmetry. Flexible tunability of color in wide color gamut is demonstrated on the device by
changing the incident polarization.

P12: Modulation instability of intensive surface plasmon polaritons in a thin film structure
Sergey Moiseev, Dmitrii Korobko, Igor Zolotovskii, Andrei Fotiadi
Ulyanovsk State University (Russia)

The evolution of intensive surface plasmon polariton waves in a metal film-dielectric substrate structure is
investigated taking into account absorption properties of metal. The transformation of slightly modulated
plasmon polariton wave into a sequence of surface pulses due to modulation instability effect in a structure
with amplification is demonstrated.

P13: Surface plasmon polariton amplification by direct current in semiconductor-graphene-dielectric
structure

Sergey Moiseev, Yuliya Dadoenkova, Andrei Fotiadi, Aleksei Abramov, Aleksei Kadochkin, Igor Zolo-
tovskii

Ulyanovsk State University (Russia)

The interaction of slow surface plasmon polariton waves of far-infrared regime with an electric current indu-
ced in the graphene deposited on the boundary between a semiconductor film and dielectric substrate is
investigated. It is shown that under the phase matching condition, when phase velocity of a surface plasmon
polaritons approaches the drift velocity of charge carriers in graphene, a surface wave can be substantially
enhanced by the drift current in graphene.

P14: Differentiating surface waves and waveguide modes guided by interfaces with one-dimensional
photonic crystals

Muhammad Faryad

Lahore University of Management Sciences (Pakistan)

One-dimensional photonic crystals are made of multi-layers of different dielectric materials with periodic arran-
gement. Such photonic crystals support surface waves at their interfaces as well as waveguide modes guided
by individual constituent layers. This study examines the differences and similarities between the two types of
modes. The differentiation is necessary to fully exploit the promise of photonic crystals in integrated optics.

P15: Enhancing the infrared absorption of hybrid organic-inorganic perovskites using a high-Q meta-
surfaces

Govind Dayal, Ranjan Singh

Nanyang Technological University (Singapore)

We report on design, fabrication, and characterization of high-Q metasurfaces and their multispectral res-
ponse at near infrared frequencies. The metasurfaces perforated with an array of overlapping annular and
rectangular apertures support fundamental and higher order plasmonic resonances which result in high-Q
response at mid-infrared frequencies. We show that spectral response of the metasurface can be tuned to a
great amount by judicially engineering the hybridization of plasmon resonance in metasurfaces.

P16: A spectroscopic ellipsometry demonstration of ultrasharp subradiant plasmons
Mohammad Taghinejad, Hossein Taghinejad, Hesam Moradinejad, Ali A. Eftekhar, Ali Adibi
Georgia Institute of Technology (USA)

We numerically design and experimentally demonstrate ultra-sharp (FWHM = 6 nm) and tunable lattice plas-
mon and Fano-type resonances using plasmonic nanopatch devices, where diffractive coupling of the out-
of-plane electric dipoles plays a primary role. Systematic spectroscopic ellipsometry measurements reveals
exotic potentials of the investigated nanopatch devices for polarization engineering and enhanced light matter
interactions.

P17: Visible Near-Zero Refractive Index Metamaterials
Andres Ochoa, M. Gonzalez, Nantakan Wongkasem
University of Texas Rio Grande Valley (USA)

Near-zero refractive index designs based on hyperbolic metamaterials operating in the visible regime is pro-
posed. The structure is composed of metal-dielectric multilayer, where the dielectric constants are opposite
in order to tune the design for a specific wavelength and purpose. The near zero refractive index is designed
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to be within the visible range. 42 % transmittance is observed at 405 nm. Low transmittance issues can be
optimized by adjusting the fill factor.

P18: GHz acoustic modulation of extraordinary optical transmission in a metamaterial based on a
square nano-hole array in a gold film

Yuta Imade!, Ronald Ulbricht!, Hirotaka Sakuma', Paul H. Otsuka', Motonobu Tomoda', Osamu Matsuda’,
Hwi Kim?, Gwan-Woo Park?, Oliver B. Wright!

' Hokkaido University (Japan), > Korea University (Korea)

Gigahertz modulation of light transmitted by an extraordinary optical transmission (EOT) metamaterial struc-
ture is studied using optical pump-probe spectroscopy. The GHz frequency oscillations in the intensity of
transmitted light from sample consisting of a lattice of square nano-holes in a gold film on a glass substra-
te are monitored experimentally. Numerical simulations of the transient deformations and strain distributions
show that variations in the nano-hole area produce the dominant contribution to the GHz optical modulation.

P19: Photonic Crystal-based Magnetoplasmonic Heterostructures with Garnet for Surface Plasmon
Resonance Sensors

Daria Ignatieva', Serguei K. Sekatskii’, Pavel Kapralov?, Grigory Knyazev', Mohammed Nue-E-Alam?,
Mikhail Vasiliev*, Kamel Alameh?, Vladimir I. Belotelov!

1 omonosov Moscow State University (Russia), 2 Ecole Polytechnique Federale de Lausanne (Switzerland),
3 Russian Quantum Center (Russia), * Edith Cowan University (Australia)

The work is devoted to the study of the novel layered heterostructures with 1D photonic crystals and mag-
netooptical garnet layers providing ultra-high quality factor magnetoplasmonic resonances. Such structures
are specially designed to exhibit ultra-narrowresonances due to the excitation of the long-range propagating
magnetoplasmons with the experimentally observed propagation distance of 50um. Experimentally obtained
FOM in such structures is up to 2200 which makes them very promising for sensing applications.

P20: High Q-factor dual band tunable polarization independent THz flexible metasurface for chemical
sensing applications

Mohammed Janneh!, Ayodya Pradhipta Tenggara?, Andrea De Marcellis', Doyoung Byun?, Elia Palange?
YUniversity of L'Aquila (ltaly), > Sungkyunkwan University (Korea)

We report on the electromagnetic properties of a flexible dual band THz tunable metasurface able to achieve
absorption coefficients and quality-factors up to 99.8 % and 120, respectively. The metasurface elemental unit
shape and bending capability allow for a polarization insensitive spectral response and for a resonance fre-
quencies fine tuning. Moreover, minimum variations of non-absorbing substances refractive index up to 5’10-5
can be identified by using the absorber as a sensing device with detection sensitivities up to 250GHz/RIU.

P21: Study on the Transmission Characteristics of the Symmetrical Semicircular Cavity Filter Based
on SPPs

Zhi-Shuang Wang, Guanmao Zhang, Hairui Liu

Lanzhou University (China)

A novel structure of the symmetrical semicircular cavities MIM (metal-insulator-metal) filter based on the
aperture coupled method is proposed and the transmission spectrum of the filter is obtained by using the finite
element method (FEM). Using the adjustable characteristics of this filter, the transmission characteristics of
the three communication windows (850nm, 1310nm, 1550nm) at optical telecommunication regime can be
controlled. The excellent performance of this filter can be applied in micro-nano optical devices, especially in
optical fiber communication.

P22: Light enhancement dependence on organic film thickness caused by the generation of surface
plasmons in phase and their scattering

Yuuta Mizoguchi!, Takuya Yoneda!, Taichi Ishiguro!, Kenichi Kasahara!, Naoki lkeda?, Yoshimasa
Sugimoto?

L Ritsumeikan University (Japan), > Nanotechnology Innovation Center (Japan)

Net Photoluminescence enhancement of Alg3 on Ag was estimated, changing the Alg3 thickness by removing
the optical interference effect occurring inside the film. Enhancement difference observed for devices with
different Alg3 thicknesses can be explained by aggregate behavior of the energy transfer of excitons to surface
plasmons.
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P23: Full Color display using extraordinary optical transmission in silver block array
Kihwan Moon, Young Jin Lee, Seokhyeon Hong, Soon-Hong Kwon
Chung-Ang University (Korea)

The transmission-type display requires high intensity of transmitted light. However, the metal structure has
high reflectance and absorbance. To overcome disadvantages, we introduced extraordinary optical transmis-
sion (EQT). A transmitted light through subwavelength scale metal apertures is enhanced by EOT. In addition,
EQOT has narrow peak in narrow aperture. We obtained green and red colors, which have high transmittance
over 80 %, and blue color transmission spectrum using cross-shape slit array consisted of silver nanoblocks.

P24: Influence of oxygen on photochemical transformation of silver nanoparticles
Karol Kolataj, Jan Krajczewski, Andrzej Kudelski
University of Warsaw (Poland)

One way to obtain metallic nanoparticles with different shapes is employment of light in phototransformation
method. In this approach one can obtain nanoparticles with the desired final geometry by changing wave-
length of light used for irradiation. This method of synthesis of nanoparticles allows obtaining less contami-
nated nanoobjects. In this work we have also present the first example of phototransformation in oxygen-free
environment (as an oxidizing agent 1,4-benzoquinone has been used).

P25: Surface nanostructuring for high-resolution surface plasmon resonance imaging

Frederic Alexandre Banville!, Mitradeep Sarkar!, Clement Colin!, Julien Moreau?, Mondher Besbes?,
Michael Canva', Paul G. Charrette!

1 Sherbrooke University (Canada), ? Paris Saclay University (France)

Surface plasmon resonance imaging is a very effective technique for studying surface phenomena in com-
plex biological materials. However, its spatial resolution is limited by the propagative nature of the surface
plasmons. In this work, we studied exhaustively by numerical simulations the excitation of surface plasmons
on continuous films, and we demonstrate how a higher resolution can be achieved by nanostructuring the
metal surface. This method can significantly reduce the surface plasmons propagation length from several
micrometers to submicrometer distances.

P26: Magneto-Optical Effect in Hybrid Plasmonic Nanostructures
Marion Rodier, Christopher Kelly, Affar S. Karimullah, Calum Jack, Ryan Tullius, Malcolm Kadodwala
University of Glasgow (United Kingdom)

The magneto-optical effect occurs in magnetic chiral media, and can be detected by use of polarised light.
Although this effect is of interest in the study of the light matter interaction, it has not been studied in depth
because of the weakness of the effect. Hybrid plasmonic nanostructures were used to detect a magneto-
optical effect. The aim here was also to detect this effect at a low magnetic field with a high intensity.

P27: Fabrication of Al-doped ZnO thin films for plasmonic applications
Farzana Fadakar Masouleh, Ihab Sinno, Robert Buckley, Paul Teal, Gideon Gouws, Ciaran Moore
Victoria University of Wellington (New Zealand)

A sputtering process is presented that enables the deposition of aluminum-doped zinc oxide films with a
significant carrier density and thus controllable plasmonic properties. These thin films were characterized
using Ultraviolet-visible and Fourier transform infrared spectroscopy, and Hall-effect measurements. Analysis
of the results shows a carrier concentration of up to 2.6x1020 cm-3, as well as transmission above 80 % for
500 nm thick films at wavelengths up to 1900 nm making them well-suited to plasmonic applications.

P28: Asymmetric Bow-tied Plasmonic Demultiplexer Using Multimode Interference

Kotaro Nakayama, Asashi Sumimura, Masashi Ota, Ryo Watanabe, Takahiro Furuki, Yuya Ishii, Mitsuo
Fukuda

Toyohashi University of Technology (Japan)

We have demonstrated an asymmetric bow-tied plasmonic demultiplexer for a wavelength division multiple-
xing system to realize large-capacity information processing. The developed demultiplexer was designed
based on a multimode interference structure consisting of patterned SiO2 on a gold film. This demultiplexer
selectively guides 1.31- and 1.55-um-wavelength plasmonic signals to different output ports. The experimen-
tally measured insertion loss and crosstalk at the developed demultiplexer were < 8.4 dB and < -2.3 dB,
respectively.
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P29: Enhancing light matter interaction in monolayer MoS2 with patterned plasmonic nanostructures
using two different configurations

Pavithra Sriram, Dong-Sheng Su, Ta-Jen Yen

National Tsing Hua University (Taiwan)

Monolayer molybdenum disulfide (MoS2) has intense attention in recent years for their unique optical pro-
perties. However monolayer MoS2 suffers from insufficient light matter interaction because of its atomically
thin nature. Plasmonic nanostructures can be easily integrated and boost the light matter interaction of 2D
TMDCs. In this study, we demonstrated the enhanced Photoluminescence of MoS2 using two different hy-
brid configurations of Au-MoS2. Reported results allow us to engineer optical properties of two dimensional
materials.

P30: Tunable Reflector based on Metal/Insulator/Metal cavity with graphene
Young Jin Lee, Seokhyeon Hong, Kihwan Moon, Soon-Hong Kwon
Chung-Ang University (Korea)

We proposed the tunable reflector formed by graphene in Metal/Insulator/Metal cavity. The structure can
control the reflectivity not only effectively by strongly confined electric fields but also sensitively by varia-
ble permittivity of graphene. Consequently, we can control the reflectivity by modifying the gate voltage of
graphene.

P31: Ultrafast Transient Dynamics of Optical Loss Compensation in Aggregated Gain-Plasmon Poly-
meric Films

Alireza Rahimi Rashed!, Mohamed Elkabbash?, Betul Kucukoz®, Quang Nguyen?, Ahmet Karatay?,
Gul Yaglioglu3, Giuseppe Strangi?, Ekmel Ozbay', Humeyra Caglayan'

L Bilkent University (Turkey), 2 Case Western Reserve University (USA), 3 Ankara University (Turkey)

We present a comprehensive study via transient absorption spectroscopy (TAS) to investigate ultrafast exciton-
plasmon dynamics of hybrid aggregates consisted of core-shell quantum dots (QDs) and Au Nanoparticles
(NPs) leading to optical loss mitigation. The results suggest modifying the way of analyzing the transient ab-
sorption spectra of loss mitigated systems. We show that appropriate choice of the pump wavelength and by
changing the pump power we can conclusively prove the existence of loss mitigation using UTAS.

P32: Bright off-axis directional light harvesting with plasmonic corrugations
Alireza Rahimi Rashed', Hamed Sattari?, Ekmel Ozbay', Humeyra Caglayan'
! Bilkent University (Turkey), 2 Ecole Polytechnique Federale de Lausanne (Switzerland)

We introduce a new plasmonic bulls-eye antenna to efficiently harvest the emitted light from diamond Nitrogen
Vacancy (NV) centers. The designed structure shows a great performance even better than double-side
corrugated structures. In addition, we study for the first time asymmetric structures to steer emitted beam
in two-axis. Our results show that spatial off-axial steering angle over a cone is approachable by applying
optimal asymmetries to grooves and ridges of the plasmonic antenna.

P33: Positional irregularities in nanowire metamaterials
Tatjana Gric!, O. Hess?
YVilnius Gediminas Technical University (Lithuania), 2 Imperial College London (United Kingdom)

Irregularities in metamaterials are usually perceived to have detrimental impacts. Here, we demonstrate that
positional irregularities also open up an innovative way to control the properties of interface waves between
two layers of nanowire metamaterials.

P34: Fe304@Au Core-shell Nanoparticle with Suprastructure Au shell for SERS
Dong Kyu Lee, Van Tan Tran, Younseong Song, Jeonghyo Kim, Jaebeom Lee
Pusan National University (Korea)

Suprastructure like core-shell nanoparticle was synthesized under the wet chemistry environment. Fe304
was fully covered self-assembly of AuNPs on Fe304 nanoparticle which was observed by TEM. To form
suprastructure like Au NP coating on Fe304 NPs, ion reducing method assisted with layer-by-layer (LBL)
structure of AuNPs and PEI on the surface of Fe304 NPs were proceeded. This material was used as surface
enhanced Raman scattering (SERS) substrate.

P35: Magnetoplasmonic core-shell Au@FeCo nanoparticles and their magnetic property compared
with solid and hollow types
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Junyoung Kwon, Menqi Wei, Jaebeom Lee
Pusan National University (Korea)

Recently, the relationship between magneto-optics and plasmonics has been actively studied. But, localized
surface plamonic resonance (LSPR) effect on magnetic phase, especially on the motion of magnetic dipole
moments, is not confirmed yet. Here, solid, core-shell, and hollow-type of iron-based magnetoplasmonic
(MagPlas) nanoparticles (NPs) are produced via thermolysis synthesis route.

P36: Fabrication, Properties and Applications of Multidimensional Magnetoplasmonic Assembled
Structures

Van Tan Tran, Younseong Song, Jeonghyo Kim, Sangjin Oh, Jaebeom Lee

Pusan National University (Korea)

A magnetic field is successfully utilized to induce the fabrication of multidimensional structures composed of
magnetite coated silver core/shell particles, which exhibit intriguing optical properties. The magnetoplasmonic
2D film exhibits strong dual reflected colors caused by structural and plasmon resonance scattering. Based
on this platform, various colorimetric sensors were fabricated for detection of humidity and mechanical forces
without sophisticated instruments.

P37: Magneto-Plasmonics of Checkerboard Au-Ni Nanoparticle Arrays

Mikko Kataja', Sara Pourjamal, Nicolo Maccaferri?, Paolo Vavassori?, Tommi Hakala', Mikko Huttunen',
Paivi Torma', Sebastiaan van Dijken'

! Aalto University (Finland), 2 CIC nanoGUNE (Spain)

We report a new method of integrating ferromagnetic and noble metal plasmonic nanostructures leading to
strong magneto-optical (MO) responses and optical reflectivity. The structure consists of Ni and Au nanoparti-
cles ordered into periodic checkerboard arrays. Diffractive far-field coupling between the individual emitters of
the lattice results in the excitation of two orthogonal surface lattice resonance (SLR) modes. Local analyses
of the radiation fields indicate that Ni and Au nanoparticles actively contribute to SLRs and MO activity of the
array.

P38: Design Considerations to Maximize Near Field Enhancement in a Plasmonic Dimer
Debadrita Paria, Ambarish Ghosh
Indian Institute of Science (India)

Recently there has been a lot of focus on the integration of plasmonic nano structures with graphene in order
to increase graphene’s light absorbing capability and its use as an improved photodetector. The present
work aims at exploring the best possible design and choice of material for achieving maximum near field
enhancement in a plasmonic dimer geometry. Simulations are done to understand the coupling mechanism
in the plasmonic dimer which can be used for focusing intense light to graphene.

P39: Controlling Interface States in 1D Photonic Crystals by tuning Bulk Geometric Phases
Wensheng Gao', Meng Xiao', Baojie Chen?, Edwin Y. B. Pun?, Che Ting Chan!, Wing Yim Tam!
1 Hong Kong University of Science and Technology (China), 2 City University of Hong Kong (China)

We show here that one can achieve robust interface states through the control of geometrical phase such that
interface states can be guaranteed in even or odd, or in all photonic bandgaps of 1D photonic crystals. We
verify experimentally the designed interface states in 1D multilayered photonic crystals fabricated by electron
beam vapor deposition. We also obtain the geometrical phases by measuring the reflection phases at the
bandgaps of the PCs and achieve good agreement with the theory.

P40: Investigating Corresponding Unequal Divided Circles Unit Cells Response as Alternate Electro-
magnetic Absorbing Matter

Abdul Aziz Muhammad Ezanuddin, Herwansyah Lago, Yeng Seng Lee

Universiti Malaysia Perlis (Malaysia)

This paper discover ways of exploiting corresponding unequal divided circles (CUDC) unit cells with different
formations and its related electromagnetic surface wave behavior using 3D tetrahedral eigenmode compu-
tation. Strategically placed unit cells using identified formation, known electromagnetic surface wave can
either be allowed to pass through, blocked and redirect to desire angle within designated area. Engineered
CUDC presented shows strong resonance at 5.9 GHz and produced stable electromagnetic bandgap (EBg)
region from 5.9265 GHz to 5.9516 GHz.
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P41: Dichroic phase modulation at near-infrared wavelengths based on bilayer metasurface
Kyookeun Lee, Gun-Yeal Lee, Hansik Yun, Sang-Eun Mun, Jeong-Geun Yun, Byoungho Lee
Seoul National University (Korea)

We present a bilayer metasurface that modulates phase of light at two different wavelengths independently.
A unit cell of the metasurface is composed of stacked poly-silicon nanofins with different geometric parame-
ters, including height, length, width, and rotation angle. Each nanofin gives different amplitude and phase
at each target wavelength, so that phase of each wavelength can be tailored independently. The proposed
metasurface can be applied to dichroic splitters, full-color holography, and achromatic optical elements.

P42: Terahertz nano-metamaterials for rotation-free performance
Sang-Hun Lee!, Dong-Kyu Lee!, Young Min Jhon!, Joo-Hiuk Son!, Minah Seo?
! Korea Institute of Science and Technology (Korea), % University of Seoul (Korea)

In this work, we designed three types of terahertz (THz) nano-slot-antenna arrays to obtain rotation-free
performance in transmission. Honeycomb- and the chlorophyll-shape patterned arrays show multi resonance
features in transmission, induced by the strong resonance coupling between adjacent slots, and those are
azimuthally rotation-free to normal incidence. For interpreting this