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Infroduction

The Active Photonic Platforms XI conference took place in San Diego, Californiq,
between August the T1th and 15th 2019. This was another most exciting event of
this conference series with more than 100 keynote, invited and contributed
presentations and many lively discussions focusing on the most recent
developments on active or dynamic light manipulation with natural and structured
photonic materials. We hope the brief conference overview we give below will
provide the reader with a flavor of the fascinating research that was presented in
the conference and a useful navigation guide for the associated papers and
presentation recordings enclosed in this proceedings volume.

Before we discuss the conference outline, with great sadness we note that in
January 2019, Prof. Joseph (Joe) Haus, a program committee member of the
conference, passed away. Dr. Haus was a Professor in the Electro-Optics and
Photonics department at the University of Dayton, Dayton, Ohio (United States)
and also a fellow of SPIE, APS and OSA. The conference started with a special
session dedicated to his memory, which was organized and chaired by one of his
long-time collaborators, Dr. Michael Scalora. We sincerely thank all collaborators
and friends of Prof. Haus, Dr. Michael Scalora from US Army in Redstone Arsenal,
Prof. Paras Prasad from University of Buffalo (United States), and Profs. Partha
Banerjee and Andrew Sarangan from University of Dayton (United States), who
made it possible to celebrate Prof. Haus’s life and achievements. The special
session paid tribute not only to Prof. Haus's exceptional body of work in non-linear
and structured-material photonics but also fo his tremendous service to the
photonics discipline and his exemplary and inspiring dedication as a Professor and
teacher. Prof. Haus was an incredible scientist and an incredible person. His bright
example will most certainly be missed by everyone who knew him!

One of the central themes of this conference involved the role of symmetry in
photonics, how it emerges in real space or phase (wavevector) space and how it
guides the design of new unprecedented paradigms for nanolasers and non-linear
systems. Specifically, there were four sessions dedicated to topology and symmetry
in photonics,— sessions 2, 3, 4 and 6'-, showcasing different unconventional light
conftrol effects with topological photonic states, non-reciprocal responses as well
as conserved or broken parity-time (PT) symmetry in gain-loss non-Hermitian
photonic platforms. A notable keynote presentation in session 4, inspired by

1 One of the presentations (110811L) originally scheduled for session 2 [Topology and
Symmetry in Photonics 1] had to unexpectedly be moved to session 13 [Exploring the
Photonic-Computing Interface ll]. The associated presentation recording is enlisted under
the latter session.
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counterpart systems in quantum mechanics, infroduced a newfound route to
photonic mode design: that of supersymmetry. Seemingly different photonic
systems can be designed to be “twins”, in some respects, with completely aligned
eigen-spectra, but with strategically engineered differences that can enable
monomodal lasing operation via dissipation of parasitic modes.

Itis amazing that quantum mechanics has been a source of inspiration for photonic
design since the advent of photonic crystals in the late 1980's and apparently
continues to be so to this date. Apart from photonic supersymmetry and PT
symmetry, quantum mechanics spurred research in photonic bound states in
continuum (BIC). These BICs look like opftical frapped modes inaccessible by
external light excitations either because of the symmetry or because of accidental
destructive interference of any outgoing radiation channels. New extraordinary
BIC-related phenomena, such as BIC for enhanced second harmonic generation
(SHG), single-sided BIC, merged symmetry-protected and accidental BIC were
discussed in couple of fascinating keynote presentations in sessions 12 and 15 but
also an exciting invited presentation in session 6. Moreover, an interesting poster
presentation explored a semi-analytical tool for the study of BIC phenomena
based on Bloch-wave interference that permits an easier sweeping of the
parameter space to identify accidental BICs.

Tunable and dynamic photonic effects with structured photonic platforms are built
upon the tunable and dynamic photonic responses of their material constituents.
Atomically thin materials such as graphene, fransition metal dichalcogenides
(TMDs) as well as hBN are most promising for tunable and dynamic photonic
responses due to their inherent sensitfivity to external stimuli or optomechanical
responses. Furthermore, metal oxides, metal nitrides and metal hydrides can have
funable permittivity responses that in some cases can be potentially dynamically
controlled.

A number of interesting keynote, invited and contributed presentations in sessions
5, 7 and 8 discussed such exciting capabilities for tunability and dynamic photonic
effects with these material. Specifically, the presentations in these sessions reported
on theoretical and experimental studies that further our understanding of the
photonic responses of these materials as well as advance the know-hows for the
practical realization of relevant photonic platforms that integrate these materials.
Additionally, achievement of new or enhanced photonic functionalities with
fraditional platforms that integrate quasi-2D material were discussed. Other
promising structuring routes to achieve enhanced tunable responses with photonic
platforms that includes also systems with active semiconductor constituents and
optomechanical tunability was explored by a diverse set of presentations in session
9.
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Furthermore, the conference featured two sessions (sessions 11 and 14) on
photonics with phase-change materials (PCMs) which are materials that can
change their structural and electronic properties with heating/cooling. These
changes in structure and electronic properties may be volatile or non-volatile,
depending on the particular material, affecting the respective photonic responses.
The engaging keynote, invited, and contributed talks of these two sessions
reported how to ufilize PCMs for reconfigurable and switchable platforms including
memories and infrared absorbers. In addition to such type of applications, one
invited presentation also reported very promising research on how fo improve the
photonic responses of PCMs in the sense of improving the tunability of the refractive
index without the adverse cost of simultaneously introducing a stronger extinction,
i.e. higher photonic losses. Couple of presentations presented also results of
electrically switchable PCM platforms, even with VO2 which is typically switched
between its phases optically. This electrical phase control offers versatility and is
promising for PCM-based integrated photonics.

Emitters in complex photonic environments is an essential component to
engineering nanoscale sources as well as for opfical-based quantum computing
applications. Several fascinating presentations in sessions 10, 15 and 18 focused
both on advancing knowledge and theoretical tools to shed light on the intricate
interactions between emitters and diverse photonic environments including
2D/quasi-2D materials as well as proposed platforms for room temperature
quantum nanophotonics, helical-wave sources and nanolasing. Furthermore,
nanolasing, non-linear and gain-material photonics were the overarching theme
of sessions 16 and 18 that included amongst other topics intriguing reports on gain
metamirrors and directional lasing. On the other hand, electromagnetic
enhancement was discussed by presentations in session 17 within the context of
applications for sensing, imaging and energy.

The recent rapid pace of progress in machine and deep learning spurred
explorations of related operations and neuromorphic signal processing with
photonic platforms. Cross-cutting keynote and invited talks in sessions 12 and 13
discussed analog optical computing with nanophotonic platforms, advances in
neuromorphic photonics including non-linear electro-optic activation functions
and silicon photonics reservoir computing as well as plasmonic-nanoantennae-
based encoding for high-density data storage. A fascinating keynote presentation
also reported on 3D printed diffractive optical element network designed based
on the principles of deep-learning computing platforms that could perform image
classification of handwritten digits and fashion products.

Along with the presentations discussed above, our conference also included a

bustling poster session reporting advances in a variety of topics including dynamic
signal control in waveguides as well as slow light waveguides, topological
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XVi

photonics, bound states in continuum, dynamic photopolymer material and
magnetically-doped photopolymers for holographic sensors/actuators, perfect,
spectrally selective or wideband absorbers, elastic nanophotonic material for
dynamic tunability, exceptional points for design of lasing platforms,
optomechanical sensors, new material with conftrolled losses, vortex solitons,
microdisk lasers, dynamic nanophotonics with microfluidic cavities, methods for
nanophotonic design optimization, thermal emitter design based on phonon
polaritons, non-resonant photonic platforms, as well as deterministic fabrication of
quantum emitter sources.

For the past 5 years this conference runs a best student presentation competition
which recognizes the best contributed orals presentations that were presented by
a student author. The winners of the student award competition in 2019 were
selected in a two-phase process. In the first phase of the competition the
contributions are judged by the program committee of the Active Photonic
Platforms conference, based on the submitted abstracts. Six confributions
progressed to the second phase, which competed further on-site based on the
oral presentation and were judged by a jury comprising expert attendees in the
conference. This year we had three finalist winners that have tied in first place,
enlisted below (the student presenter name is shown with bold font):

11081-21 [110810L]: Carrier kinetic models for intensity dependent refractive index
in near-zero-index media

Author(s): Ray Secondo, Nathaniel Kinsey, Virginia Commonwealth Univ. (United
States)

11081-63 [110811S]: Designing nonvolatile integrated photonics with low-loss
optical phase change materials

Author(s): Yifei Zhang, Qihang Zhang, Massachusetts Institute of Technology
(United States); Richard Soref, Univ. of Massachusetts Boston (United States); Tian
Gu, Juejun Hu, Massachusetts Institute of Technology (United States)

11081-64 [110811T]: Electrical tuning of optical antenna resonance based on phase
change material

Author(s): Yifei Wang, Patrick Landreman, Kye Okabe, H.-S. Philip Wong, Mark
Brongersma, Stanford Univ. (United States)

We are delighted to congratulate the best student presentation winners and thank
them for contributing these most amazing talks! The three winners enlisted above
received an official SPIE certificate at the awards announcement session of the
conference. See also coverage by SPIE in the awards and memberships photos
section in the url below:
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https://spie.org/conferences-and-exhibitions/optics-and-
photonics/highlights-photos-and-more

With this opportunity we would like to also thank all student presenters for their
enthusiastic participation in this competition contributing incredibly interesting
research!

Active Photonic Platforms XI covered a vast topical range involving active,
dynamic, and tunable control of light with structured-material platforms as well as
systems involving atomically thin and phase-change materials. Novel behaviors for
light waves in passive platforms that would enable new research directions in
active photonics have also been featured. Theorists and experimentalists
exchanged ideas, state-of-the art results and lively discussions in a rapidly evolving
area of research.

As conference chairs, we would like to thank the program committee members of
the conference, the session chairs as well as members of the best student
presentation award jury for contributing in numerous ways to the success of this
conference. We also sincerely thank all the authors of the 11081 conference who
made this conference an interesting and stimulating event by engaging with their
attendance and questions, presentations as well as manuscript contributions. Last
but not least, we would like to thank all SPIE staff for their continuing and incredible
support that made this event possible.

Ganapathi S. Subramania
Stavroula Foteinopoulou
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