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Schedule-at-a-Glance

Sunday Monday Tuesday Wednesday Thursday Friday
14 May 15 May 16 May 17 May 18 May 19 May

GENERAL
Registration 07:30-17:30 | 07:00-18:00 | 07:00-18:30 | 07:30-18:00 | 07:30-18:30 | 07:30-12:00
Speaker Ready Room 13:00-17:00 | 07:00-18:00 | 07:00-18:00 | 07:00-17:30 | 07:00-18:00 | 07:30-11:00
Coffee Breaks 10:00-10:30 | 10:00-10:30 | 10:00-10:30* | 10:00-10:30* | 10:00-10:30
*on show floor 15:30-16:00 | 15:30-16:00* | 15:00-15:30* | 16:00-16:30
CLEO TECHNICAL PROGRAMMING
Short Courses 08:30-17:30 | 09:00-16:30 | 12:00-16:00
Technical Sessions 08:00-18:00 | 08:00-18:00 | 08:00-17:30 | 08:00-18:30 | 08:00-12:30
Plenary Sessions 10:30-11:30 | 13:00-15:00
Poster Sessions in Exhibit Hall 18:00-19:30 | 10:00-12:00 | 10:00-12:00
Postdeadline Paper Sessions 20:00-22:00
CLEO:EXPO AND SHOW FLOOR ACTIVITIES
CLEO:EXPO 11:30-19:30 | 10:00-18:30 | 10:00-15:00
Unopposed EXPO-Only Time 11:30-13:30 | 10:00-13:00 | 10:00-14:00

15:30-16:00 | 15:00-15:30

18:00-19:30 | 17:30-18:30
OIDA VIP Industry Leaders Speed 12:00-13:30
Meetings Lunch
Market Focus Program 12:00-17:00 | 10:30-16:30
Technology Transfer Program 10:15-13:00
SPECIAL EVENTS
Cheeky Scientist Workshop 13:00-16:30
Communication and Mentorship 10:30-12:00
Understanding Unconscious Bias 14:00-17:30
Diversity & Inclusion in Optics 17:30-18:30
and Photonics Reception
OSA Technical Group Events 19:00-20:00 18:00-19:00
Alternative Careers Paths in 13:30-17:30
Optics and Photonics
Meet the OSA Editors’ Reception 17:00-18:30
Conference Reception and Poster 18:00-19:30
Session
OSA's Members Family and 10:00-12:45
Friends Event
Happy Hour in Exhibit Hall 16:30-18:30
Pizza Lunch in the Exhibit Hall 11:30-13:30
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Welcome to CLEO:2017!

It is our pleasure to welcome you to CLEO 2017 in San Jose, CA. CLEO continues to be the world’s
premier international forum for scientific and technical optics, uniting the fields of lasers and opto-
electronics by bringing together all aspects of laser technology, from basic research to industry
applications. Within the scope of a single conference, CLEO provides a forum where attendees

can explore new scientific ideas, engineering concepts, and emerging applications in fields such as
biophotonics, optical communications, and novel light sources. While the quality of work presented
remains assured by CLEO’s world-renowned technical program, the conference continues to evolve
with new features to enhance your experience.

CLEO offers high quality content in five core event elements:

Fundamental Science: The premier venue for discussion of basic research in optical and laser
physics and related fields. Topics include modern spectroscopy, ultrafast and nonlinear light-
matter interactions, quantum optics, low-dimensional, optical materials, quantum information
science, nanophotonics, plasmonics, and metamaterials.

Science & Innovations: World-leading scientific research and innovation in lasers, optical mate-
rials, and photonic devices. Topics include laser processing of materials, terahertz sience and
technologies, ultrafast optics, biophotonics, nanophotonics, fiber photonics, nonlinear optical
and laser technologies, metrology, sensing, and energy-efficient “green” photonics.

Applications & Technology: Exploration of the transition of fundamental research into emerging
applications and products. The scope spans innovative laser and EO components and systems
and applications. This topics include biomedical devices for diagnostics and therapeutics, high
power laser systems for industry and defense, photonics instrumentation and technologies for
metrology, industrial processes, environmental sensing, and energy conservation.

CLEO Expo: The Expo will showcase more than 200 participating companies featuring a wide
range of photonics innovations, products and services; it is expected to attract more than 4,000
attendees including researchers, engineers, and leaders from top research institutions and
major businesses who represent the fastest growing markets in optics and photonics.

CLEO Market Focus: This program focuses on the latest trends in the photonics marketplace
and provides a forum to discuss new products and emerging technologies. All presentations
and discussions are focused on the latest in photonics products and services that have been
playing an important role in the industry and those that potentially hold a future business
opportunity.

This year's CLEO features 4 exceptional plenary speakers. On Tuesday morning Nergis Mavalvala
and Atac Imamoglu will be featured. Mavalvala will describe current efforts to improve the sensitiv-
ity of gravitational wave detectors and their prospects for future discoveries, while Imamoglu will
discuss exciting recent developments on strong light-matter coupled states, or polaritons, in 2D
systems. On Wednesday afternoon, we will be joined by Chris Contag and Ursula Keller. Contag
will highlight new developments of wearable micro-optical devices for early cancer detection, and
Keller will conclude the program with a talk reviewing passive mode locking of solid-state lasers
with SESAMs and their many applications.

The CLEO Technical Program committee maintains a rigorous peer review system that emphasizes
and maintains high technical quality in all presentations. This rigor is made possible by the com-
bined efforts of over 300 volunteers in 25 technical committees. This year, the conference features
an outstanding collection of contributed paper presentations, invited speakers and tutorials. We are
excited to offer more than 1000 oral presentations, 194 invited talks by some of the most respected
researchers in our international community, and 23 tutorials. This year's poster sessions include an
outstanding list of more than 400 posters. Finally we are pleased to offer a comprehensive short
course program featuring 18 courses.

We extend our thanks to the Technical Program Co-Chairs; Peter E. Andersen and Michael M.
Mielke in Applications & Technology; and Benjamin J. Eggleton and Irina Novikova in Fundamental
Science, Sterling J. Backus and Michal Lipson in Science & Innovations for coordinating the work of
our subcommittees to compile this outstanding CLEO program. We also thank Robert Fisher and
Ben Eggleton, Short Course Co-Chairs, and all of the program committee members whose leader-
ship, dedication, and hard work has been critical to maintaining the high quality of the meeting.
Additionally, we would like to thank the APS Division of Laser Science, the IEEE Photonics Society,
The Optical Society (OSA), and the exhibitors for their support and contributions to the meeting.
Finally, we thank the OSA staff for their professional assistance and dedication in organizing this
event.

We welcome you to the conference and thank you for your participation.
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Conference Services

Business Center

The San Jose Convention Center does not have a business
center on property. The following hotels - located within close
proximity to the San Jose Convention Center - provide vari-
ous levels of Business Center services.

San Jose Marriott,
First Floor near
front desk

24-hour access with guest key

Fax, printer, computers and copiers

San Jose Hilton, 24-hour access with guest key

Main Lobby Computers and printer
Faxes sent and received at Front Desk
Complimentary wireless-internet in
public areas (lobby and second-floor
concourse)
CLEO:EXPO

Exhibit Halls 1, 2 and 3

The CLEO:EXPO is open to all registered attendees. Visit a
diverse group of companies representing every facet of the
lasers and electro-optics industries. Exhibition information can
be found on page 28.

E-Center Kiosks

Concourse Level

The E-Center provides multiple stations allowing attendees to
check email. The E-Center Kiosks will be open during registra-
tion hours.

First Aid and Emergency Information

The First Aid room, which is staffed with emergency medical
personnel, is located on the Exhibit Level. This room will be
open during all exhibit hours. In the event of an emergency,
please contact a security guard or a CLEO staff member.

All accidents, injuries or illnesses in the San Jose Conven-
tion Center should be reported to the Public Safety Office
immediately; call the office at extension 3500 from any white
courtesy phone.

Tuesday -16 May 11:30-19:30
Wednesday, 17 May 10:00-18:30
Thursday, 18 May 10:00-15:00

Registration
Concourse Level
Sunday, 14 May 07:30-17:30
Monday, 15 May 07:00-18:00
Tuesday, 16 May 07:00-18:30
Wednesday, 17 May 07:30-18:00
Thursday, 18 May 07:30-18:30
Friday, 19 May 07:30-12:00

Coat and Baggage Check

Lower Lobby, Street Level

Coat and baggage check is available to conference attendees
for a minimal fee.

Thursday, 18 May 07:30-22:00

Friday, 19 May 07:30-13:00

Conference Information Center
Concourse Level

Visit the Conference Information Center for help with the
conference program, locating sessions, general information
and lost and found. Please put your name on all conference
materials (Program Book and Short Course Notes) as there is

Speaker and Presider Ready Room
Room 211 A-C

All technical presentation speakers and session presiders
are required to check in to the Speaker Ready Room located
on the Concourse Level in Room 211 A-C. Speakers are
requested to check in 24 hours before their sessions begin.

Session presiders should check in one to two hours prior to
their session for instructions on how to use in-room equip-
ment and check for speaker cancellations and changes. Com-
puters will be available to review uploaded slides.

a replacement fee for these materials.

Sunday, 14 May 13:30-17:30
Monday, 15 May 07:00-17:00
Tuesday, 16 May 08:00-17:00
Wednesday, 17 May 08:00-17:00
Thursday, 18 May 08:00-16:00

Sunday, 14 May 13:00-17:00
Monday, 15 May 07:00-18:00
Tuesday, 16 May 07:00-18:00
Wednesday, 17 May 07:00-17:30
Thursday, 18 May 07:00-18:00
Friday, 19 May 07:30-11:00

Wireless Access

As you'd expect from the capital of Silicon Valley, San Jose
offers the nation’s best free Wi-Fi experience.

To access the network just connect to the SSID,
"Wickedlyfastwifi”.

No personal information or password is needed with
unlimited Wi-Fi access provided in the San Jose Convention
Center.

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Sponsoring Society Booths

APS Booth

Concourse Level

The American Physical Society (APS) is a non-profit member-
ship organization working to advance and diffuse the knowl-
edge of physics through its outstanding research journals,
scientific meetings, and education, outreach, advocacy, and
international activities. APS represents over 54,000 members,
including physicists in academia, national laboratories, and
industry in the United States and throughout the world. Soci-
ety offices are located in College Park, MD (Headquarters),
Ridge, NY, and Washington, D.C. Please stop by our booth
near registration to learn more about APS programs, services,
and world class journals.

IEEE Photonics Society Booth &
Membership Lounge

Concourse Level

The IEEE Photonics Society is the professional home for a
global network of scientists and engineers who represent the
laser, optoelectronics and photonics community. The Society
provides its members with professional growth opportunities,
publishes journals, sponsors conferences and supports local
chapter and student activities around the world. Visit the IEEE
Photonics Society booth for more information.

IEEE members are welcome to visit the IEEE Member Lounge
sponsored by the IEEE Photonics Society, located near Regis-
tration. Come to the IEEE members-only lounge to relax, grab
a snack and connect to the internet. Not a member? Learn
more about how you can join IEEE Photonics by stopping by
the lounge or society booth.

IEEE Lounge Schedule:

Monday: 10:00-16:00
Tuesday: 10:00-16:00
Wednesday: 10:00-16:00
Thursday: 10:00-14:00

IEEE Photonics Fund

The IEEE Photonics Society, in partnership with the IEEE
Foundation, is proud to announce the establishment of the
IEEE Photonics Fund. This fund will be used to enhance the
humanitarian and educational initiatives of the Society by
providing members and the photonics community with the
ability to contribute directly to mission-driven imperatives,
such as the Graduate Student Fellowship Program, Women in
Photonics and STEM Outreach.

With the establishment of this fund, you too can play a direct
role in this vital work. Visit the IEEE Photonics Society booth
or |IEEE-Photonics-Fund.org for more information.

The Optical Society Booth
Exhibit Hall, #1221

Founded in 1916, The Optical Society (OSA) is the leading
professional association in optics and photonics, home to
accomplished science, engineering, and business leaders
from all over the world.
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Through world-renowned publications, meetings, and
membership programs, OSA provides quality information
and inspiring interactions that power achievements in the
science of light. More than 20,000 OSA Members, residing in
over 100 countries and spanning academic, government and
industry, call OSA their professional home.

Stop by to meet OSA staff, and learn more about our pub-
lications, conferences and meetings, and membership for
individuals and companies.

The Optical Society Member Lounge

Concourse Level

OSA Members are invited to take a brief respite from the
conference at the Member Lounge. Whether it's to plan your
schedule, meet up with other members or print your board-
ing pass, the lounge offers comfortable seating, light refresh-
ments, coffee service and a computer/printer.

OSA Member Lounge Schedule:

Monday: 10:00-16:00
Tuesday: 10:00-16:00
Wednesday: ~ 10:00-16:00
Thursday: 10:00-15:00

OSA CAM Lounge
Room 213

The Centennial Authentic Moments (CAM) videos are an
opportunity for OSA members to share their stories in 3 min-
utes or less about what/who inspired them to get into their
field and what excites them about their current work. These
short vignettes are shown on our website (osa.org/100),

on social media and at some of our conferences. Stop by
on Monday or Tuesday between 09:00-16:00 for a quick
interview.

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Conference Materials

Access to Technical Digest and Postdeadline
Papers

Technical attendees will have early and continuous access to
the CLEO:2017 Technical Digest, including the Postdeadline
Papers. The Technical Digest is comprised of the two-page
summaries of tutorial, invited and accepted contributed/post-
deadline papers. They can be downloaded individually or by
downloading daily .zip files. (.zip files are available for 60 days
after the conference).

1. Visit the conference website, www.cleoconference.org.

2. Select the Access Digest Papers link on the right side of
the web page.

3. Log in using the same email address and password you
used to register for the meeting. You will be directed to
the conference page where you will see the .zip file links
at the top of the page. Please note: if you are logged in
successfully, you will see your name in the upper right-
hand corner.

Access is limited to Full Conference attendees only, not
Exhibits Pass Plus or One-Day attendees. If you need assis-
tance with your login information, please use the “forgot
password” utility or “Contact Help” link.

The available paper summaries will be submitted to the
IEEE Xplore Digital Library (www.ieeexplore.ieee.org),
provided that the paper is presented by a co-author during
CLEO:2017.

Poster PDFs

Authors presenting posters have the option to submit the
PDF of their poster which will be attached to their papers in
OSA Publishing’s Digital Library. If submitted, poster PDFs will
be available three weeks after the conference.

Short Course Notes

Notes typically include a copy of the presentation and any
additional materials provided by the instructor. Each course
has a unique set of notes, which are distributed on-site to
registered course attendees only. Notes are not available for
purchase separately from the course.

CLEO App

Manage your conference experience by downloading the
CLEO App to your Smartphone or tablet.

Download the app one of three ways

1. Search for 'CLEO Conference’ in the app store.
2. Go to cleoconference.org/app

3. Scan the QR code

Schedule

Search for conference presentations by day, topic, speaker or
program type. Plan your schedule by setting bookmarks on
programs of interest. Technical attendees can access technical
papers within session descriptions.

Exhibit Hall

Search for exhibitors in alphabetical order and set a bookmark
reminder to stop by their booth. Tap on the map icon within

a description, and you'll find their location on the EXPO floor
map. View a daily schedule of all activities occurring on the
show floor.

Access Technical Digest Papers

Full technical registrants can navigate directly to the technical
papers right from the CLEO mobile app. Locate the session
or talk in “Event Schedule” and click on the “Download PDF”
link that appears in the description.

IMPORTANT: You will need to log in with your registration
email and password to access the technical papers. Access is
limited to Full Conference attendees only.
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Need assistance?

Contact our support team, available 24 hours a day Monday
through Friday, and from 09:00 to 21:00 EDT on weekends, at
+1.888.889.3069 option 1.

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Plenary Sessions and Award Ceremony

Plenary Session |
Tuesday, 16 May, 10:30-11:30
Grand Ballroom

Gravitational Wave Detectors of the
Future: Beyond the First LIGO
Discoveries

Nergis Mavalvala, Massachusetts Institute
of Technology, USA

~ In February 2016, scientists announced

~ the first ever detection of gravita-

tional waves from colliding black holes,
launching a new era of gravitational

wave astronomy and unprecedented tests of Einstein’s theory
of general relativity. Searching for fainter or more distant
sources requires ever greater sensitivity for the laser interfero-
metric detectors that made these first discoveries. Mavalvala
will describe current efforts to improve the sensitivity of
gravitational wave detectors and their prospects for future
discoveries.

Biography: Nergis Mavalvala, Marble Professor of Astro-
physics at MIT and a 2010 recipient of a MacArthur
“genius” award, is a physicist whose research focuses on
the detection of gravitational waves. She is a longstand-

ing member of the scientific team that announced the first
direct detection of gravitational waves from colliding black
holes by the Laser Interferometer Gravitational-wave Obser-
vatory. Mavalvala has also conducted pioneering experiments
on generation and application of squeezed states of light,
and on laser cooling and trapping of macroscopic objects to
enable observation of quantum phenomena in human-scale
systems. Mavalvala received a B.A. from Wellesley College
and a Ph.D. from MIT. She was a postdoctoral fellow and
research scientist at the California Institute of Technology
before joining the Physics faculty at MIT in 2002.

Polaritons in Two-dimensional Electron
Systems

Atac imamoglu, ETH Zurich, Switzerland

Cavity-polaritons have emerged as an
exciting platform for studying interacting
bosons in a driven-dissipative setting. In
this talk, | will present cavity spectroscopy
of gate-tunable monolayer MoSe2 hosting
a degenerate electron gas and exhibiting
strongly bound exciton-polaron resonances, as well as non-
perturbative coupling to a single microcavity.

Biography: Ata¢ imamoglu graduated with a PhD from Stan-
ford University in 1991. His PhD thesis was on the proposal
and first demonstration of electromagnetically induced trans-
parency. He joined the the University of California Santa Bar-
bara from 1993 and 2002. In 2003, he moved to ETH Zurich
as a Professor of Physics where his works focuses on quantum
optics and condensed matter physics. He is the recepient of
an |EEE Quantum Electronics Award and The Optical Society
Charles Townes Award.

Plenary Session Il & Awards Ceremony
Wednesday, 17 May, 13:00-15:00
Grand Ballroom

Insertable, Implantable and Wearable
Micro-optical Devices for the Early
Detection of Cancer

Chris Contag, Stanford University, USA

Optical imaging tools image over a range
of scales from macro- to nanoscopic reso-
lution and can provide molecular sensitiv-
ity and cellular level resolution. Develop-
ments in the field of optical imaging will

be useful in informing diagnosis, prognosis and therapy, and
for guiding biopsies for multiparameter molecular analyses.

Biography: Christopher Contag is a Professor in the Depart-
ments of Pediatrics, Radiology, Bioengineering and Microbiol-
ogy & Immunology at Stanford University, and a member of
BioX program for interdisciplinary sciences, and the program
in Immunology. Dr. Contag is the Associate Chief of Neonatal
and Developmental Medicine, director of Stanford's Center
for Innovation in In Vivo Imaging (SCI3) and co-director of the
Molecular Imaging Program at Stanford (MIPS) and the Child
Health Research Institute. Dr. Contag is a pioneer in the field
of molecular imaging and is developing and using imaging
approaches aimed at revealing molecular processes in living
subjects, including humans, and advancing therapeutic strate-
gies through imaging.

Ultrafast Solid-state Lasers: A Success
Story with no End in Sight

Ursula Keller, ETH Zurich, Switzerland

This talk will review and give an outlook
on ultrafast solid-state lasers based on
SESAMs for passive modelocking. The
thin disk laser geometry for efficient heat
removal is currently the most successful
approach for power scaling of diode-
pumped ion-doped solid-state and semiconductor lasers.
Different gain materials, different performance parameters
and different modelocking dynamics require different SESAM
parameters. Novel optically pumped semiconductor disk
lasers with fully integrated gain and absorber layers (i.e. MIX-
SEL) give full wavelength flexibility, simple linear cavities and
can easily be operated in a dual comb mode. These lasers
enable many application ranging from precision micromachin-
ing, frequency metrology and nonlinear microscopy.

Biography: Ursula Keller a tenured professor of physics at ETH
Zurich since 1993 and currently also a director of the Swiss
research program NCCR MUST in ultrafast science since 2010.
She received a Ph.D. at Stanford University in 1989 and was a
member of technical staff at Bell Labs from 1989 to 1993. She
has been a co-founder and board member for Time-Band-
width Products (acquired by JDSU in 2014) and for GigaTera
(acquired by Time-Bandwidth in 2003). Her research interests
are exploring and pushing the frontiers in ultrafast science
and technology. Awards include the The Optical Society
Charles H. Townes Award (2015), LIA Arthur L. Schawlow

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Award (2013), ERC advanced grant (2012), EPS Senior Prize
(2011), OSA Fraunhofer/Burley Prize (2008), Leibinger Innova-
tion Prize (2004) and Zeiss Research Award (1998).

IEEE Photonics Society Young Investigator Award

The IEEE Photonics Society Young Investigator Award honors
an individual who has made outstanding technical contribu-
tions to photonics (broadly defined) prior to his or her 35th
birthday.

1 The 2017 award is presented to Hannah
Joyce, University of Cambridge, UK, for
significant contributions to nanowire
optoelectronics and terhertz spectroscopy.

OSA Charles Hard Townes Award

The Optical Society (OSA) established this award in 1980 to
honor Charles Hard Townes, whose pioneering contributions
to masers and lasers led to the development of the field of
quantum electronics. It is given to an individual or a group of
individuals for outstanding experimental or theoretical work,
discovery or invention in the field of quantum electronics.

The 2017 recipient is Adolf Giesen,
German Aerospace Center, Germany,
recognized for pioneering breakthroughs
in the field of solid-state lasers by the
invention of and fundamental contribu-
tions to thin disk lasers.

OSA Nick Holonyak, Jr. Award

Established in 1997, this award honors Nick Holonyak Jr., who
has made distinguished contributions to the field of optics
through the development of semiconductor based light emit-
ting diodes and semiconductor lasers. The award is presented
to an individual who has made significant contributions to
optics based on semiconductor-based optical devices and
materials, including basic science and technological applica-
tions. This award is endowed by SDL Ventures, LLC, and
Donald and Carol Scifres.

The 2017 recipient is Larry A. Coldren,
University of California Santa Barbara,
USA, recognized for major contributions
to photonic integrated circuits.

OSA R.W. Wood Prize

Established by OSA in 1975 to honor the many contributions
that R.W. Wood made to optics, this award recognizes an
outstanding discovery, scientific or technical achievement, or
invention in the field of optics. The accomplishment for which
the prize is given is measured chiefly by its impact on the
field of optics generally, and therefore the contribution is one
that opens a new era of research or significantly expands an
established one.

The 2017 recipient is Michal Lipson,
Columbia University, USA, recognized for
pioneering research contributions in
silicon photonics.

IEEE Photonics Society 2017 Fellows

Robert Boyd, University of Ottawa, Canada
For contributions to the fields of nonlinear optics and
photonics

Holger Schmidt, University of California Santa Cruz, USA
For contributions to optofluidics and integrated photonics

Olav Solgaard, Stanford University, USA
For contributions to optical micro-electro-mechanical devices
and systems for sensing, communications and displays

Luc Thevenaz, Ecole Polytechnique Federale de Lausanne,
Switzerland
For contributions to Brillouin-based fiber-optic sensors

The Optical Society 2017 Fellows

Ayman F. Abouraddy, CREOL, University of Central Florida,
USA

For pioneering contributions to the development of a new
generation of multi-material optical fibers and to the study of
optical imaging using entangled photon pairs

Stefan Andersson-Engels, Tyndall National Institute, Ireland
For academic, clinical and entrepreneurial contributions in
biomedical optics, including techniques for tissue diagnostics
and photodynamic therapy

Craig B. Arnold, Princeton University, USA

For significant contribution in the areas of laser materials pro-
cessing and fabrication, with applications in nanotechnology,
optoelectronics, sensing and energy

Wengang (Wayne) Bi, Hebei University of Technology, China
For seminal contributions to research and development of
photonic materials and device structures, and of their applica-
tions to display and solid-state lighting

Gerald S. Buller, Heriot-Watt University, UK

For pioneering work in single-photon detection and applica-
tions of single-photon technology in three-dimensional imag-
ing and quantum communications

Adrian Carter, Nufern, Australia
For pioneering contributions to specialty optical fiber design,
fabrication, and commercialization

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Victor L. Gamiz, US Air Force Research Laboratory, USA

For 41 years of outstanding research in optics; achievements
in the areas of the world's first demonstration of uncon-
ventional imaging using diversity of light; spearheading a
national level effort to promote research in optical polariza-
tion for military applications

Shekhar Guha, US Air Force Research Laboratory, USA

For original contributions in the areas of development and
characterization of nonlinear optical materials for visible and
infrared wavelengths

Robert H. Hadfield, University of Glasgow, UK

For pioneering contributions in the development of infrared
superconducting single-photon detectors and advanced
photon-counting applications

Jeff Hecht, Hecht Associates, USA
For informing and educating professionals as well as the gen-
eral public in the advances in optics and lasers

Richard B. Holmes, Boeing Company, USA

For contributions in the area of atmospheric and adaptive
optics, imaging and remote sensing, and laser beam propa-
gation through the atmosphere

Wei Jin, The Hong Kong Polytechnic University, China

For outstanding and sustained contributions to the research,
development and application of optical fiber sensor tech-
nology, particularly micro- and nano-structured fiber based
devices and sensors

Ajoy Kumar Kar, Heriot Watt University, UK

For application of nonlinear optics to the development of
photonic devices by ultrafast laser inscription. An extensive
variety of devices developed include waveguide lasers, super-
continuum generators, Bragg gratings and sensors

Manyalibo J. Matthews, Lawrence Livermore National
Laboratory, USA

For outstanding contributions and sustained leadership in

the field of high power laser-induced damage science, laser-
material interactions and processing, and vibrational spectros-
copy-based materials characterization

Noureddine Melikechi, University of Massachusetts Lowell,
USA

For pioneering scientific, technological and educational con-
tributions to optics, including novel methodologies in laser
induced breakdown spectroscopy for space exploration and
cancer diagnosis

Rajesh Menon, University of Utah, USA

For pioneering super-resolution optical lithography and inno-
vations in metamaterials, nanophotonics, and micro-optics,
with applications in photovoltaics, computational imaging,
displays, color sensors, spectroscopy and silicon photonics

Thomas E. Murphy, University of Maryland at College Park,
USA

For sustained contributions to nonlinear, electro-optic, and
ultrafast processes in nanoscale materials, integrated photon-
ics, devices, and systems

Jeffrey W. Nicholson, OFS Laboratories, USA

For pioneering contributions to fiber modal property mea-
surements and significant contributions to the development
of high-power and ultrafast fiber lasers

David E. Spence, Spectra-Physics, USA

For invention and demonstration of the self-modelocked
Ti:sapphire laser and for significant and innovative contribu-
tions to the design of commercial scientific and industrial
laser systems

Xiao Wei Sun, Southern University of Science and
Technology, China

For important contributions to the photonic materials and
devices for display and lighting applications

Zhiyi Wei, Institute of Physics, Chinese Academy of Sciences,
China

For major contributions to ultrahigh intensity femtosecond
lasers, carrier-envelope phase stable lasers, ultrafast nonlinear
optics and the photonics community

Shinji Yamashita, RCAST, University of Tokyo, Japan

For pioneering contributions to fiber lasers, including carbon
nanotube and graphene photonics based ultrafast pulse
generation and signal processing, and fast wavelength-swept
dispersion-tuned lasers for optical coherent tomography
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Zhigang Zhang, Peking University, China

For many contributions to ultrafast laser technology such
as broadband SESAMs improved grating mirror stretchers
model, and high pulse repetition rate fiber lasers

Incubic/Milton Chang Travel Grant

The OSA Foundation is pleased to award 10 recipients this
year’s Incubic/Milton Chang Student Travel Grant, endowed
by Milton and Rosalind Chang. The list of recipients can
viewed at www.osa.org/foundation.

James P. Gordon Memorial Speakership

Established in 2014 with the support of the Gordon family,
The James P. Gordon Memorial Endowment funds a speak-
ership on Quantum Information and Quantum Optics to a
CLEO invited speaker. This speakership pays tribute to Dr.
Gordon for his numerous high-impact contributions to quan-
tum electronics and photonics, including the demonstration
of the maser.

The recipient receives a $1,500 honorarium and their presen-
tation will be recorded and archived in OSA's media library.
The contents will serve as an educational resource for the
next generation of optics and photonics leaders.

Congratulations to

Paul G. Kwiat, University of lllinois, Urbana-Champaign, USA.
Kwiat will present his talk, Synchronized Spontaneous
Downconversion Supplies Scalable Single-Photon Sources
(JM3E.1) at 13:30 on Monday.

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Tingye Li Innovation Prize

The Tingye Li Innovation Prize, established in 2013, honors
the global impact Dr. Li made to the field of Optics and Pho-
tonics. This prize is presented to a young professional with
an accepted paper that has demonstrated innovative and
significant ideas and/or contributions to the field of optics.
The recipient of this prize receives a $3,000 stipend, a special
invitation to the Chairs’ Reception, and special recognition at
the conference.

Congratulations to

Yoshitomo Okawachi, Columbia University, USA.
Okawachi will present his talk, Silicon Chip-Based Quantum
Random Number Generator (SM1M.1), at 08:00 on Monday.

Maiman Student Paper Competition

The Maiman Student Paper Competition honors American
physicist Theodore Maiman for his demonstration of the

first working laser and his other outstanding contributions

to optics and photonics. It recognizes student innovation

and research excellence in the areas of laser technology and
electro-optics. The competition results will be announced
during the meeting. The award is endowed by a grant from
HRL Laboratories LLC, the IEEE Photonics Society and the
APS Division of Laser Science and is administered by the OSA
Foundation.

Congratulations to our finalists:

Bowen Li, University of Hong Kong, Hong Kong

Chu Teng, Princeton University, USA

Jinghui Yang, University of California Los Angeles, USA

Zhanshi Yao, Hong Kong University of Science and
Technology, Hong Kong

Jingyuan Linda Zhang, Stanford University, USA

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Special Symposia

Sources of Nonclassical Light and their

Scalability
Monday, 15 May, 13:30-18:00
Executive Ballroom 210 E

Organizers

Virginia Lorenz, University of lllinois, USA
Joshua Nunn, Oxford University, UK

Tracy Northup, University of Innsbruck, Austria
Ite A. Yu, National Tsing Hua University, Taiwan

Nonclassical states of light possess unique properties that can
only be described by quantum theory, and which find applica-
tions from quantum information to precision metrology to
secure communication. A textbook example is single-photon
states, and much effort has been devoted to developing
single-photon sources. An ideal single photon source would
generate (i) true single photons (i) rapidly and on demand
that are (jii) indistinguishable from both subsequent photons
and photons from an identical source. Recent experimen-

tal progress has resulted in bright, deterministic and highly
indistinguishable sources that approach this ideal. In paral-
lel, there have been significant developments in sources for
other types of nonclassical light, including squeezed light

and entangled states. These novel sources rely on advances
in virtually all branches of optical science, from integrated
optics and plasmonics to photonic crystals and nanomaterials.
Furthermore, the sources span multiple physical implementa-
tions, from nonlinear crystals to single atoms, ions, and mol-
ecules and atomic ensembles; from color centers in dielectrics
to quantum dots in semiconductors; and, most recently, to
optomechanical systems. This symposium will highlight the
variety of present-day sources, the underlying technology
and science that has made these advances possible, and the
outstanding challenges in the field.

Invited Speakers

Maria Chekhova, Friedrich-Alexander University of Erlangen-
Nurnberg, Germany, Photonic Crystal Fibers for Generating
Three-photon States

Thomas Gerrits, NIST Boulder, USA, Utilizing Optical Transi-
tion Edge Sensors and Superconducting Nanowire Single
Photon Detectors in Quantum Optics

Volkan Inlek, University of Maryland, USA, Entanglement of
Quantum Memories by Interfering Distinguishable Photons

Paul Kwiat, University of lllinois at Urbana-Champaign, USA,
Synchronized Spontaneous Downconversion Supplies Scal-
able Single-Photon Sources

Pascale Senellart, CNRS / Paris Sud University, France, Quan-
tum Dot Based Devices for Scaling Up Optical Quantum
Technologies

Ultrafast Laser Technology for X-Ray Free

Electron Lasers
Tuesday, 16 May, 13:30-18:00
Salon | & I, Marriott

Organizers
Alan Fry, Stanford University, USA
Ingmar Hartl, DESY, Germany

XUV and X-ray free electron lasers (XFELs) require for their
operation highly reliable ultrafast laser systems with unique
and challenging capabilities for both the generation and
manipulation of the electron beam, and for the delivery of
spatially and temporally overlapped laser fields coincident
with the X-ray beam on sample for pump-probe experiments.
Examples of technical challenges include spatio-temporal
pulse shaping, tunability from UV to THz, and sub-fs tim-

ing and synchronization to external clocks. With four XFELs
currently in operation worldwide and several more under
construction, the issues surrounding optical laser systems for
XFELs is of significant interest to both the facilities that deliver
these capabilities and to the international community of facil-
ity users who will rely on this technology during beamtimes.
In this symposium we will discuss current and future require-
ments and opportunities for ultrafast laser systems.

Invited Speakers

Ryan Coffee, SLAC, USA, Timing & Synchronization of
Lasers at XFELs
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Miltcho Danailov, Elettra-Sincrotrone Trieste S.C.PA., Italy,
Laser-based Soft X-ray FEL Seeding: Recent Advances and
Outlook at FERMI

Christop Hauri, SwissFEL, Switzerland, Intense Laser-based
THz Sources for XFEL Experiments

Tino Lang, DESY, Germany, High Rep-rate Pump-probe-
lasers for XFELs

Wilfried Wurth, University of Hamburg, Germany, Ultrafast
Laser-Enabled Science at XFELs

Lutz Winkelmann, DESY, Germany, Photocathode Lasers for
Free-Electron Lasers

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Military Applications of High Power Lasers
Tuesday, 16 May, 13:30-15:30
Salon V&VI, Marriott

Organizers

Jony J. Liu, US Army Research Laboratory, USA

Gerarld C. Manke, NSWC-Crane, USA

John Schriempf, US Navy PEO for Integrated Warfare
Systems, USA

Anthony Valenzuela, US Army Research Laboratory, USA

This symposium will review recent developments in the use
of high power lasers for military applications, particularly
from the point of view of using them as defensive weapons.
The recent fielding of a laser weapon by the Navy using laser
technology developed for industrial welding and cutting

is one example of the benefit which can be gained by the
joining of the commercial and military laser development
communities. Invited speakers are asked to review the latest
developments in their service, with special emphasis on the
technical challenges which laser weapon development shares
with industrial applications of high power/energy lasers.
Contributed papers are solicited which further develop this
theme.

Invited Speakers

Larry Grimes, HEL/JTO, USA, High Energy Laser Joint Tech-
nology Office - A Mission Overview

lain McKinnie, Lockheed Martin, USA

Guy Renard, Northrop Grumman, USA, Advances in High
Power Laser Systems for Directed Energy

Advances in Metaphotonic Devices
Wednesday, 17 May, 08:00-10:00; 15:30-17:30
Executive Ballroom 210 G

Organizers

Andrea AlU, The University of Texas at Austin, USA
Xingjie Ni, The Pennsylvania State University, USA
Jie Yao, University of California Berkeley, USA

Metaphotonics — represented by photonic metamaterials and
more recently optical metasurfaces — has generated exciting
new research paradigms and strengthened our understand-
ing of light-matter interaction as well as material property
engineering. Lately, a number of newly emerging sub-fields
in metaphotonics go beyond the traditional designs and
applications. The community are become more than ever
interested in various new aspects, including the effectiveness,
new functionality, new physics, and application in multiple
disciplines. For example, pure dielectric metamaterials and
metasurfaces have started to be explored, their flexibility,
tunability, and reconfigurability have attracted wider atten-
tion, and they are beginning to be applied to the quantum
optics. It greatly advances the scientific knowledge in multiple
dimensions, and more importantly, it leads to new devices
that are promising to the real-world applications. This sym-
posium emphasizes on the newly emerging sub-fields in the
metaphotonics. It seeks for transformative ideas about the
future developments for metaphotonic devices, including
novel quantum behavior, parity-time symmetry, optical non-
reciprocity, nonlinearity and dynamics, and etc. and discusses
the potential synergy among these vital directions.

Invited Speakers

Mark Brongersma, Stanford University, USA, Anti-Hermitian
Metafilm-based Photodetector for Efficient Subwave-
length Photon-sorting

Federico Capasso, Harvard University, USA, Metaoptics Tech-
nology in the Visible

Nader Engheta, University of Pennsylvannia, USA, Extreme
Platforms for Metaphotonics

Frank Koppens, ICFO -The Institute of Photonic Sciences,
Spain, Quantum Plasmonics, Polaritons and Strong Light-
Matter Interactions with 2d Material Heterostructures

Xiaobo Yin, University of Colorado at Boulder, USA, Scalably
Manufactured Metafilms for Effective Day-time Radiative
Cooling

Multimodal Imaging in Biophotonics
Thursday, 18 May, 14:00-18:30
Executive Ballroom 210 A

Organizers
Stephen Boppart, University of lllinois, USA
Wolfgang Drexler, Medical University of Vienna, Austria

Current clinical medical imaging technologies are expensive
and complex with limited sensitivity and specificity. Multi-
modal optical imaging techniques have the potential to offer
low-cost, non-invasive, accurate, rapid alternatives, with the
potential to address global medical needs. This symposium
focuses on state-of-the-art biophotonics imaging techniques,
as well as novel optical sources for instrumentation and appli-
cations. Combinations of techniques — also including endo-
scopic approaches — offer multimodal solutions to diagnostic
needs that will exploit the benefits of each modality and will
enable optical diagnostics with superior sensitivity, specificity,
reliability and clinical utility at reduced cost.

Tutorial Speaker

Ji-Xin Cheng, Purdue University, USA, Multimodal Spectro-
scopic Imaging: Instrumentation and Applications

Invited Speakers

Kishan Dholakia, St. Andrew’s University, UK, New Directions
in Multimodal Imaging and Light Sheet Microscopy

Brandon Kennedy, University of Western Australia, Australia,
Imaging the Micro-Mechanical and Micro-Structural Prop-
erties of Tissue using Optical Coherence Tomography

Mengyang Liu, Medical Univeristy Vienna, Austria, Complete
Cutaneous Vasculature Imaging and its Clinical Translation
using Multimodal Photoacoustic and Optical Coherence
Tomography Angiography

Vasilis Ntziachristos, Technische Universitat Munchen,
Germany, Looking at Tissue with a New Light: Clinical
Advances of Multispectral Optoacoustic Tomography

Sylvie Roke, EPFL, Switerland, Multimodal Label-free
Low Fluence Nonlinear Imaging of Living Systems with
High-Throughput

Melissa Suter, Harvard Medical School, USA, Assessing Air-
way Smooth Muscle Microstructure and Contractile Force
in vivo using Birefringence Microscopy

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Optomechanics: Towards the Second

Quantum Revolution
Thursday, 18 May, 14:00-18:30
Executive Ballroom 210 G

Organizers

Pierre-Francois Cohadon, Laboratoire Kastler Brossel, Paris,
France

Jean-Philippe Poizat, Institut Néel, Grenoble, France

Pierre Verlot, Institut Lumiére Matiére, Lyon, France

The field of Optomechanics explores the reciprocal interac-
tions between light and mechanical motion. Early proposed
for supporting the first Gedanken Experiments at the founda-
tion of Quantum Mechanics, the picture of a movable object
interacting with photons has been further formalized and
developed in the 1970's for investigating the quantum limits
in interferometric measurements, which represents a pivotal
contribution to Quantum Measurement Theory.

At present, the field of optomechanics has started stepping
into the quantum regime. After 20 years of intense develop-
ment, the first quantum manifestations have been observed
with macroscopic systems, such as quantum groundstate laser
cooling and radiation pressure induced quantum backac-
tion. This symposium will review the most recent advances
achieved and enabled by quantum optomechanics and will
introduce the upcoming challenges towards the Second
Quantum Revolution and their consequences in Science and
Technology.

Invited Speakers

Antoine Heidmann, Laboratoire Kastler Brossel, France,
Quantum Optomechanics with Micro- and Nano-Mirrors

Tobias Kippenberg, EPFL, Switzerland, Force Metrology
Using Quantum Correlations of Light Generated Due to a
Room-temperature Mechanical Oscillator

Florian Marquardt, Max Planck Institute for Science of Light,
Germany, Topology of Light and Sound

David McClelland, The Australian National University, Austra-
lia, Non-Classical Sources of Light and their Applications to
Gravitational Wave Detection

Philip Treutlein, University of Basel, Switzerland, Hybrid
Atom-Membrane Optomechanics

Optical Microcavities for Ultrasensitive

Detection
Thursday, 18 May, 14:00-18:30
Salon Ill, Marriott

Organizers

Yun-Feng Xiao, Peking University, China

Frank Vollmer, Max Planck Institute for the Science of Light,
Germany

Warwick P. Bowen, University of Queensland, Australia

Sensing of nanoscale objects with ultrahigh sensitivity is
highly desirable for applications in various fields, such as in
early-stage diagnosis of diseases, process control in semi-
conductor manufacturing, environmental monitoring, and
homeland security. For instance, the high concentrations of
nanoparticles emitted by vehicles and industrial processes
contribute significantly to increasing rates of respiratory and
cardiac diseases, because nanoscale particles can penetrate
the lungs to cause inflammation and even spread to other
organs inside the human body.

Over the past few years, the high-Q optical microcavity has
shown great potential in ultrasensitive detection because of
the strongly enhanced light-matter interaction therein. The
microcavity sensing community has been expanding rapidly,
with over 100 research groups in the world. The sensing
targets range from dispersive to dissipative nanoparticles,
including proteins, DNA, nucleic acid and viruses. Signifi-
cantly, the detection limit of the microcavity sensing has been
pushed down to single nanoparticle (molecule) level. This
symposium will focus on the nanoparticle detection. It will
highlight important recent developments in the field, and
aims both to provide a focussed forum to discuss ongoing
research and challenges, and to stimulate new interest.
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Invited Speakers

Sile Nic Chormaic, Okinawa Institute of Science and Technol-
ogy Graduate University, Japan, Cavity Ring-Up Spectros-
copy for Sensing in a Whispering Gallery Mode Resonator

Ken Crozier, University of Melbourne, Australia, Trapping
Nanoparticles with Plasmonic and Photonic Nanostructures

Xudong Fan, University of Michigan, USA, Monolithically
Integrated Ring Resonator Systems On-Chip

Randall H. Goldsmith, University of Wisconsin Madison, USA,
Optical Microresonators as Single-Particle Absorption
Spectrometers: Fano Resonances, Attometer Sensitiv-

ity, and Working Toward Single-Molecule Spectroscopic
Identification

Tao Lu, University of Victoria, Canada, Cavity Optomechanics
for Sensing Applications

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Thermal Noise in Precision Interferometry
Friday, 19 May, 08:00-12:30
Executive Ballroom 210 D

Organizers

Garrett Cole, Crystalline Mirror Solutions LLC, USA
Gregory Harry, American University, USA

Steven Penn, Hobart and William Smith Colleges, USA

Thermal noise in advanced optical systems has emerged

as a significant impediment to further progress in precision
metrology. This noise process encompasses a number of
related effects, with prominent examples being Brownian
noise and thermo-optic noise, the latter being the coherent
sum of thermoelastic and thermorefractive noise components
in optical materials. Thermal noise and its impact in precision
optical systems has been investigated in terms of the under-
lying physics and means for minimization over the previous
two decades. Significant progress has been realized in the
theoretical understanding of the underlying mechanisms, as
well as in modeling the effects at the systems level, and finally
in characterizing the performance of various optical materials.
We will outline the state-of-the-art in the field and describe
its impact on quantum optomechanical systems, cavity QED
experiments, narrow-linewidth lasers for optical clocks, and,
most prominently, in gravitational wave detector design.

The symposium will serve to educate interested parties on
the fundamental scientific aspects as well as implications

for advanced applications in precision metrology, outlining
opportunities for materials scientists, physicists, and opti-

cal engineers interested in pursuing basic research efforts as
well as the development of components and systems with
reduced thermal noise.
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Invited Speakers

Thomas Corbitt, Louisiana State University, USA, Thermal
Noise in Microfabricated AlGaAs Structures

David Hume, NIST, USA, Laser Frequency Stabilization for
lon Optical Clocks at NIST

Marty Fejer, Stanford Univ., USA, Thermal Noise in Mirror
Coatings for Gravitational Wave Detection

Harald Lick, AEl Hannover, Germany, Thermal Noise
Reduction Techniques for High Precision Interferometric
Measurements

Stuart Reid, Univ. of Western Scotland, UK, ECR lon Beam
Deposition for the Fabrication of Ultra-low Loss Optical
Coatings

Uwe Sterr, Physikalisch Technische Bundesanstalt, Germany,
Thermal Noise in Ultrastable Cavity-Referenced Lasers

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Applications & Technology Topical Reviews

Advances in Laser-based Remote Sensing
Monday, 15 May, 08:00-12:33
Executive Ballroom 210 A

Organizer
Fabio Di Teodoro, Space and Airborne Systems - Raytheon
Company, USA

Active remote sensing generally refers to the integration of a
laser source; optical beam formatting, direction, and collec-
tion apparatuses; photodetectors; and data processing infra-
structures to perform a broad spectrum of reconnaissance,
imaging, and standoff analysis tasks including range finding
of still or moving targets, terrain topography, detection of
airborne biological/chemical species, wind speed measure-
ments, etc.

This topical review will address cutting-edge research and
development of active remote sensors from a system stand-
point to include new laser transmitters, detectors, and
advanced sensing concepts. Particular emphasis will be
placed on long-range sensors intended for deployment in air-
borne and space platforms. Such systems must address many
technological challenges devoted to the maximization of the
laser transmitter pulse energy/power; minimization of size,
weight, and power consumption (SWaP); increase in rugged-
ness and support for operation in thermo-mechanical harsh
environments; and improvement of long-term reliability.

Topics of interest include but are not limited to direct- or
coherent-detection laser radar, 3D imaging, differential
absorption lidar and other remote spectroscopic probes,
multi-function platforms, and their deployment in the field.

Invited Speakers

Michael Daly, York University, Canada, The OSIRIS-REx Laser
Altimeter

Joseph Marron, Raytheon, USA, Coherent Adaptive Optical
System

Nikolaus Schmitt, Airbus Group Innovations, Germany,
Research Results, Lessons Learned and Future Perspective
of Forward-looking LIDAR for Aircraft

Upendra Singh, NASA, USA, Active Optical Remote Sensor
for Carbon dioxide and Water Vapor Measurement from
an Air and Space-borne Platform

Scientific and Commercial Progress in

Semiconductor Lasers
Monday, 15 May, 13:30-18:00
Executive Ballroom 210 A

Organizer
Bojan Resan, Lumentum, Switzerland

These sessions will report on the state-of-the-art in various
research and applications of semiconductor lasers (SL) includ-
ing LIDAR requirements and trade-offs for self-driven cars,
widely tunable SLs, quantum dot devices, ultrafast VECSELs,
low noise ultrafast cavities and signal processing with SLs.

Invited Speakers

Peter J. Delfyett, CREOL, The College of Optics & Photon-
ics, USA, Low Noise Ultrafast Pulse Generation and Signal
Processing using Semiconductor Laser

Ursula Keller, ETH Zurich, Switzerland, Ultrafast Semiconduc-
tor Disk Lasers

Christoph Raab, Toptica, Germany, 53 Years Tunable Semi-
conductor Laser — Past, Present and Future

Edik Rafailov, Aston University, UK, Recent Progress in Quan-
tum dot based Devices: Physics and Applications

Simon Verghese, Waymo - Google, USA, Self-Driving Cars
and Lidar

Neurophotonics
Tuesday, 16 May, 08:00-10:00; 13:30-14:30
Executive Ballroom 210 B

Organizers
Kishan Dholakia, Univ. of St. Andrews, UK
Chris Xu, Cornell University, USA

Neurophotonics has emerged as very exciting contempo-
rary challenge that aims to merge interface cutting edge
photonics technology and neuroscience. Neurophotonics
embraces both invasive and non-invasive methods that can
be applied right from single cells to whole animal studies.
The approaches promise a paradiogm shift in the way we may
image, probe and interrogate functional activity in the brain.
Grand challenges in this field include recording and manipu-
lating the activity of multiple cells in the brains of live animals
using light. Major opportunites exist for using innovations

in photonics to address these questions that ultimately may
impact our view of the functioning of the brain and the emer-
gence of diseases such as dementia.
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This topical section will cover a whole host of methods in this
expanding area that may include advanced forms of single
photon and multiphoton imaging including light sheet imag-
ing, diffuse correlation spectrocopy, near infrared spectros-
copy, novel probes and light sources.

Invited Speakers

Chris Schaffer, Cornell University, USA, Unexpectedly Stalled:
Two-Photon Microscopy Reveals White Blood Cell Adhe-
sion in Capillaries Causes Reduced Brain Blood Flow In
Alzheimer’s Disease

Junjie Yao, Duke University, USA, Wide-field Fast-scanning
Photoacoustic Microscopy of Brain Functions in Action

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Extreme Ultraviolet and Soft x-ray Sources

and Applications
Thursday, 18 May, 14:00-18:30
Executive Ballroom 210 C

Organizers
Carmen S. Menoni, Colorado State University, USA
Alexander Ershov, Cymer, USA

Recent adoption of EUV for microlithography and plans from
major chip makers to use EUV scanners in high-volume man-
ufacturing have led to fast progress in EUV source technol-
ogy and sparked renewed interest to soft X-ray sources from
industrial and academic research groups. This session will be
focused on latest scientific and technical developments in the
field of light generation at 13.5nm and in the broader soft
X-ray range using plasma, high-harmonic generation, free-
electron lasers, synchrotrons and other innovative concepts. It
will also include applications of these sources for lithography,
metrology, spectroscopy, and other applications as well as
integration aspects for the sources, such as collecting and
filtering EUV light, debris mitigation, lifetime and reliability
issues. This session will provide a forum for researchers and
users in the EUV and soft X-ray areas to share their recent
results and discuss the wide range of potential applications.

Invited Speakers

Christopher Barty, Lawrence Livermore National Lab, USA,
Nuclear Photonics Enabled by MeV Laser-Compton
Sources

Katsumi Midorikawa, RIKEN Center for Advanced Photonics,
Japan, Next Generation High-Order Harmonic Sources and
Application

Stephane Sebban, Laboratoire d’Optique Appliquée, France,
Toward Compact and Ultra-intense Laser Based Soft X-ray
Lasers

Supercontinuum and Applications
Friday, 19 May, 08:00-12:30
Executive Ballroom 210 A

Organizer
Robert Alfano, CUNY City College, USA

The Supercontinuum has become one of the most enabling
light source spanning from UV to SWIR used for research in
optical and photonic system for a variety of applications in
accurate clocks (combs), large capacity optical communica-
tion, ultrafast effects, nonlinear optics, imaging, biology
and chemistry. These sessions will touch upon the supercon-
tinuum and various supercontinuum applications from various
presenters.

Invited Speakers

Adam Devine, Fianium, USA, Supercontinuum Laser
Sources Future Await Wide Applications

Juan Diego Ania Castafién, Instituto De Optica ‘Daza De
Valdes’, Spain, Supercontinuum in Telecom Applications
towards Terabits

Robert Fisher, RA Fisher Associates LLC, USA, The Early Days
of Self-Phase Modulation and Supercontinuuim Generation

Norihiko Nishizawa, Nagoya University, Japan, Ultrahigh
Resolution Optical Coherence Tomography using Super-
continuum and their Wavelength Dependence

Lingyan Shi, CUNY City College, USA, Future Supercontin-
uum Microscope for Medical and Biological Applications

Laura Sordillo, CUNY City College, USA, Label-free Tech-
niques for the Assessment of Cancer and Other Diseases
using the Supercontinuum Light Source at the Four NIR
Optical Windows

James R Taylor, Imperial College London, UK, Supercontin-
uum Sources - Past, Present — Any Future?

Alan Willner, University of Southern California, USA, Struc-
tured Light using OAM and Wavelength Domains for
Terabit/sec Communications

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Short Courses

Short Course Chairs
Robert Fisher, R. A. Fisher Associates, USA
Ben Eggleton, Univ. of Sydney, Australia

The CLEO Short Course Program includes a range of topics
at a variety of educational levels. Widely recognized experts
in industry and academia lead attendees in building skills
and/or achieving new insight, and the small-classroom set-
ting provides a tremendous, interactive learning opportunity.
Short Courses are an excellent opportunity to learn about
new products, cutting edge technology and vital information
at the forefront of the laser science and electro-optics fields.

Certificates of Attendance are available for those who register
and attend a course. You may request a certificate upon
completion of the online course evaluation. If you have any
questions about receiving a Certificate of Attendance or com-
pleting the course evaluation, please email shortcourses@
cleoconference.org with your name and course name(s).

Sunday, 14 May 2017

08:30-12:30
SC149: Foundations of Nonlinear Optics
Instructor: Robert Fisher, R. A. Fisher Associates, USA

SC221: Nano Photonics: Physics and Techniques
Instructor: Axel Scherer, Caltech, USA

SC361: Coherent MidInfrared Sources and Applications
Instructor: Konstantin Vodopyanov; CREOL, The College of
Optics & Photonics, Univ. Central Florida, USA

08:30-15:00

SC456: How to Start a Company
Instructor: Jes Broeng', Milton Chang?; 'DTU, Denmark;
?Incubic, USA

13:30-16:30

SC403: NanoCavity Quantum Electrodynamics and
Applications
Instructor: Jelena Vuckovic, Stanford Univ., USA

SC439: Attosecond Optics
Instructor: Zenghu Chang, Univ. of Central Florida, USA

13:30-17:30

SC157: Laser Beam Analysis, Propagation, and Shaping
Techniques
Instructor: James Leger; Univ. of Minnesota, USA

SC396: Frontiers of Guided Wave Nonlinear Optics
Instructor: Ben Eggleton, Univ. of Sydney, Australia

Monday, 15 May 2017

09:00-12:00

SC362: Cavity Optomechanics: Fundamentals and
Applications of Controlling and Measuring Nano- and
Micro-mechanical Oscillators with Laser Light

Instructor: Tobias Kippenberg, Ecole polytechnique fédérale
de Lausanne, Switzerland

SC424: Optical Terahertz Science and Technology
Instructor: David G. Cooke; Dept. of Physics, McGill
University, Canada

12:30-16:30

SC301: Quantum Cascade Lasers: Science, Technology,
Applications and Markets
Instructor: Federico Capasso, Harvard Univ., USA

SC378: Introduction to Ultrafast Optics
Instructor: Rick Trebino, Georgia Institute of Technology, USA

SC455: Integrated Photonics for Quantum Information
Science and Technology
Instructor: Dirk Englund; MIT, USA

Tuesday, 16 May 2017

12:00-15:00

SC352: Introduction to Ultrafast Pulse Shaping—Principles
and Applications
Instructor: Marcos Dantus, Michigan State Univ., USA

SC376: Plasmonics
Instructor: Mark Brongersma, Stanford Univ., USA

SC410: Finite Element Modeling Methods for Photonics
and Optics
Instructor: Arti Agrawal, City Univ., UK

12:00-16:00

SC270: High Power Fiber Lasers and Amplifiers
Instructor: W. Andrew Clarkson, Optoelectronics Res. Ctr,,
Univ. of Southampton, UK

SC438: Photonic Metamaterials
Instructor: Nader Engheta, University of Pennsylvania, USA

$35IN07) MOYS
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Short Course Descriptions

Courses are listed by date and time. Complete course
descriptions are available at www.cleoconference.org/
shortcourses.

SC149 - Foundations of Nonlinear Optics
Sunday, 14 May, 08:30-12:30
Robert Fisher, R. A. Fisher Associates, USA

This introductory and intermediate level course provides the
basic concepts of nonlinear optics. Although some math-
ematical formulas are provided, the emphasis is on simple
explanations. It is recognized that the beginning practitioner
in nonlinear optics is overwhelmed by a constellation of com-
plicated nonlinear optical effects, including second-harmonic
generation, optical Kerr effect, self-focusing, self-phase
modulation, self-steepening, fiberoptic solitons, chirping,
stimulated Raman and Brillouin scattering, and photorefrac-
tive phenomena. It is our job in this course to demystify this
daunting collection of seemingly unrelated effects by devel-
oping simple and clear explanations for how each works, and
learning how each effect can be used for the modification,
manipulation or conversion of light pulses. Examples will
address the nonlinear optical effects that occur inside optical
fibers and those that occur in liquids, bulk solids, and gases.

Short Course Benefits:

* Explain and manipulate the Slowly-Varying Envelope
Approximation (SVEA)

* Recognize what nonlinear events come into play in dif-
ferent effects

* Appreciate the intimate relationship between nonlinear
events which at first appear quite different

e Discuss how a variety of different nonlinear events arise,
and how they affect the propagation of light

* Describe how wavematching, phase-matching, and
index matching are related

e Summarize how self-phase modulation impresses
“chirping” on pulses

* Explain basic two-beam interactions in photorefractive
materials

e Develop an appreciation for the extremely broad variety
of ways in which materials exhibit nonlinear behavior”

Short Course Level: Beginner

Short Course Audience: Although we start at the very begin-
ning of each topic, we move quite rapidly in order to grasp a
deep understanding of each topic. Therefore, both beginners
and intermediates will benefit greatly from this course. The
material will be of interest to graduate students, to research-
ers, to members of the legal profession, to experts who are
just transferring to this field, to managers, and to anyone

else who just wants to learn how nonlinear optics works. This
course, offered on Sunday Morning, will also give an excel-
lent nonlinear optics foundation for those feeling the need

so they can also take any of the following more specialized
nonlinear optics courses at this CLEO conference: SC396:
Frontiers of Guided Wave Nonlinear Optics; SC378: Introduc-
tion to Ultrafast Optics; SC270: High Power Fiber Lasers and
Amplifiers; SC410: Finite Element Modeling Methods for

Photonics and Optics; and SC352: Introduction to ultrafast
pulse shaping—principles and applications.

SC221 - Nano Photonics: Physics and Techniques
Sunday, 14 May, 08:30-12:30
Axel Scherer, Caltech, USA

Students will learn about the applications of printed and inte-
grated optical devices. In particular, optical microcavities and
vertical cavity lasers, silicon photonics and plasmonic systems
will be introduced and compared. Integrated opto-electronic
and opto-fluidic systems for communications and biomedical
sensing will be compared.

Short Course Benefits:

e Compare dielectric (total internal reflection and Brag-
greflectors) with metallic (surface plasmon) geometries
for confining and guiding light

¢ |dentify opportunities for using printed optical systems
in silicon (silicon photonics)

e Describe methods for creating quantum-mechanical
systems from optical nanostructures

¢ Design lithographically defined micro- and nanocavities
for resonators and lasers

* Define applications of printed optics in biochemical
sensing

e Summarize the evolution of printed optical integrated
circuits and devices, such as modulators and switches

e Determine the applications of interdisciplinary integra-
tion of optics with electronics and fluidics

e Describe optical performance of semiconductor struc-
tures when these are made with nanoscale dimensions

Short Course Level: Intermediate

Short Course Audience: This course is designed for partici-
pants with interest in miniaturizing optical devices. Methods
of microfabricating dielectric and plasmonic devices will be
described, along with examples of their applications and
description of future opportunities.

SC361 - Coherent Mid Infrared Sources and
Applications

Sunday, 14 May, 08:30-12:30

Konstantin Vodopyanov, CREOL, Univ. Central Florida, USA

This course will make a comprehensive review of different
techniques for producing coherent light in this important yet
challenging spectral region. It will examine different state-
of-the-art approaches from diverse areas of photonics that
include: solid-state lasers based on rare-earth and transition
metals, fiber lasers, semiconductor lasers (including intra- and
intersubband cascade lasers), laser sources based on nonlin-
ear optical frequency downconversion (including difference
frequency generators, optical parametric oscillators, genera-
tors and amplifiers), Raman sources and others. Since the
course is focused mostly on modern-day techniques, such tra-
ditional areas as carbon dioxide lasers and free electron lasers
will be not be covered. Explaining fundamental principles
behind a given technique will precede discussions on each
topic. The course will review several emerging technologies
such as supercontinuum generation in fibers and waveguides,

All conference locations are in the San Jose Convention Center unless otherwise noted.
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as well as frequency combs generation. Several important
mid-IR applications will be also reviewed and include molecu-
lar sensing, spectroscopy with frequency combs, and medical
and military applications.

Short Course Benefits:

e Get a clear idea of existing laser sources in the mid-
IR spectral region (2-20 pm) and understand their
operational principles, as well as advantages and
disadvantages.

e Distinguish between different operational regimes, from
continuous-wave to few optical cycle pulsed operation.

e Distinguish between broadband and narrow-band
sources, as well as between the supercontinuum and
the frequency comb regimes.

* Learn about new applications of mid-IR coherent
sources, from trace molecular detection and remote
sensing to ultrafast spectroscopy and attosecond
physics.

¢ |dentify what kind of laser source you need for your
particular application.

Short Course Level: Intermediate

Short Course Audience: Students, academics, researchers
and engineers in various disciplines who require a broad intro-
duction to the subject and would like to learn more about the
state-of-the-art and upcoming trends in mid-infrared coherent
source development and applications. Undergraduate train-
ing in either engineering or science is assumed.

SC456 - How to Start A Company

Sunday, 14 May, 08:30-15:00

Jes Broeng' and Milton Chang?; 'DTU, Denmark, ?Incubic,
USA

Starting a new business is one of the most rewarding expe-
riences one can imagine. The journey from an idea to a
successful company is, however, paved with challenges and
puts high demands on technology, business and social skills.
The upside, though, is tremendous in personal learning and
potentially also in an economic sense.

This short course is aimed to help people thinking about
starting their own company and provide practice-oriented
tools to help aspiring entrepreneurs who have a scientific or
engineering background.

To commercialize a new technology, the short course will help
answer the following questions:

e How do | know | have a viable business idea?
e What to look for in co-founders?

* What financing strategy is appropriate for my kind of
business?

e How to pitch and work with investors?
* How to bootstrap if all fails?

The course will include a mix of business theory and start-
up experience based on a number of successful high-tech
companies familiar to the scientists and engineers at CLEO.
The short course will also include a workshop session, where
start-up ideas from the attendees may be introduced and
strengthened under the instructor’s guidance.

Short Course Benefits:
® Recognize a potential high-tech business opportunity

¢ Have an understanding of different business models
and to identify the right one for your start-up

e Knowledge of how investors think and how you may
attract funding for a new venture

® Understand the principles to set up an effective
organization

e Establish an eco-system to support your business,
including lead customers and R&D partners.

Short Course Audience: This course is intended for scientists
& engineers with interest in starting up their own high-tech
business.

SC403 - NanoCavity Quantum Electrodynamics
and Applications

Sunday, 14 May, 13:30-16:30

Jelena Vuckovic, Stanford Univ., USA

Strong localization of light in nanophotonic structures leads
to enhanced light-matter interaction, which can be employed
in a variety of applications, ranging from improved (higher
speed, lower threshold) optoelectronic devices, to biophoton-
ics, quantum information and low threshold nonlinear optics.

In particular, quantum dots in optical nanocavities are inter-
esting as a test-bed for fundamental studies of such light-
matter interaction (cavity quantum electrodynamics - QED),
as well as an integrated platform for information processing.
As a result of the strong field localization inside of sub-cubic
wavelength volumes, they enable very large emitter-field
interaction strengths (vacuum Rabi frequencies in the range of
10's of GHz - a few orders of magnitude larger than in atomic
cavity QED). In addition to the study of new regimes of cavity
QED, this can also be employed to build devices for quan-
tum information processing, such as ultrafast quantum gates,
nonclassical light sources, and spin-photon interfaces. Beside
quantum information systems, many classical information pro-
cessing devices greatly benefit from the enhanced light mat-
ter interaction in such structures; examples include all-optical
switches operating at the single photon level, electro-optic
modulators controlled with sub-fJ energy and operating at
GHz speed, and lasers with threshold currents of 100nA. This
course will introduce cavity QED (e.g., strong and weak cou-
pling regimes, Purcell effect, etc.), with particular emphasis on
semiconductor nanocavities. We will also describe state of the
art in solid state cavity QED experiments and applications.

Short Course Benefits:

$35IN07) MOYS

* Explain light matter interaction in optical nanostructures
¢ Discuss state of the art in solid state cavity QED

e |dentify benefits of employing nano-cavity QED for
certain applications

Short Course Level: Beginner

Short Course Audience: Scientists and engineers interested
in cavity QED and nanophotonic devices in general. Some
background in electromagnetics, quantum mechanics, and
optoelectronics is helpful, but not required.
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SC439 - Attosecond Optics
Sunday, 14 May, 13:30-16:30
Zenghu Chang, CREOL, Univ. Central Florida, USA

Since the invention of lasers in 1960, various techniques such
as mode-locking have been developed to push the pulse
duration down first to picoseconds and then to femtosec-
onds, which is the oscillation period of infrared and visible
light. The generation of attosecond pulses requires new
methods to produce broadband coherent electromagnetic
waves in the UV to x-ray range because of the lack of proper
gain media. The discovery of high-order harmonic genera-
tion in high intensity laser-atom interaction at the end of
1980s paved the way. In 2001, attosecond light pulses, a train
of attosecond bursts or single isolated attosecond pulses,
were measured for the first time. It was accomplished by first
converting the attosecond photons to photoelectrons in a
combination of weak extreme ultraviolet and strong infrared
fields, and then retrieve the spectrum phase of the attosec-
ond pulse by reconstructing the photoelectron spectrum.
Since then, various sub-optical-cycle gating schemes such

as polarization gating and Double Optical Gating have been
demonstrated to generation isolated attosecond pulses. By
properly compensating the intrinsic chirp, 67 as pulses were
characterized in 2012, which is so far the shorted light pulses.
The new frontier in attosecond optics research is to signifi-
cantly increase the photon flux and to extend the spectrum to
the “water window.”  This course covers: (1) High harmonic
generation. (2) Carrier-envelope phase of femtosecond driv-
ing lasers. (3) Semi-classical model and Strong Field Approxi-
mation. (4) Phase-matching in partially ionized media. (5)
Sub-cycle gating and attosecond pulse characterization. (6)
Attosecond streaking and transient absorption spectroscopy.

Short Course Benefits:

* Specify parameters of femtosecond driving lasers that
are critical to the generation of attosecond pulse trains
and single isolated attosecond pulses

e Compare pros and cons of driving lasers based on
Ti:Sapphire Chirped Pulse Amplification and Optical
Parametric Amplifiers

* Explain the principle and techniques of locking the
carrier-envelope offset frequency of femtosecond oscil-
lators and carrier-envelope phase of amplified pulses

¢ Define short and long trajectories in the attosecond
generation process using the Strong Field Approxima-
tion in the Lewenstein model

e Estimate the cutoff photon energy and attosecond chirp
using the semi-classical model

* Calculate ionization probability of atoms in an intense
laser field with the Ammosov-Delone-Krainov (ADK)
tunneling rate

e Describe the principle of attosecond streak camera for
characterizing attosecond pulses

e |dentify the major factors that affects the phase match-
ing of high harmonic generation in partially ionized
media.

Short Course Level: Beginner

Short Course Audience: This short course targets senior
undergraduate students, graduate students, postdoc fellows,
scientists and engineers seeking to enter attosecond optics.
The audience should have studied electromagnetism, optics,
lasers, quantum mechanics and atomic physics at undergradu-
ate or graduate levels. Prior knowledge of femtosecond lasers
is required. Although basic theory is covered, it emphasizes
on experimental aspects of attosecond optics, such as locking
the carrier-envelope phase of the driving lasers and designing
time-of-flight spectrometers for attosecond streak cameras.

SC157 - Laser Beam Analysis, Propagation, and
Shaping Techniques

Sunday, 14 May, 13:30-17:30

James Leger, Univ. of Minnesota, USA

The performance of conventional high power lasers is often
compromised by one or more physical effects, limiting the
maximum power that can be obtained from a single lasing
element. To increase the power from these individual ele-
ments, laser beam combining can be employed to convert
the outputs from several lower-power modules into a single,
high-power beam. This short course establishes general
beam combining principles relevant to all laser systems,

and emphasizes the limits that are achievable with differ
approaches. The practicing engineer and technical manager
will be introduced to a wide variety of beam combining meth-
ods. Incoherent beam combining attempts to maximize the
radiance of an array of incoherent sources. The theoretical
limits of this approach will be derived, and a design method-
ology developed to achieve maximum radiance. Spectral and
polarization beam combining techniques employ wavelength
and polarization sensitive elements to sum laser power.
Several practical issues of this technique will be discussed,
and specific systems described. Coherent beam combining
is introduced by exploring methods of establishing mutual
coherence across laser arrays. The properties and character-
istics of these coherent techniques are quantitatively analyzed
using simple modal theories. Methods of converting arrays
of coherent beams into a single beam are explored, and the
sensitivity of these approaches to path length errors investi-
gated. Real-world examples will be used as case studies to
illustrate design principles. This offering of the course will
make use of recently developed material on coherent beam
combining architectures.

Short Course Benefits:

® Describe the requirements for laser beam combining of
all types.

® Estimate the optimum brightness enhancement achiev-
able from incoherent combining.

e Design an ideal incoherent beam combiner.

* Design spectral beam combiners and estimate perfor-
mance limitations.

e Compare different architectures for establishing mutual
coherence across laser arrays.

e Determine the effects of path length errors on beam
combining performance.

¢ Design optical systems to convert coherent arrays of
laser beams into a single beam.

Short Course Level: Beginner
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Short Course Audience: The course is designed for students,
engineers, scientists and technical managers who are inter-
ested in understanding the basics of laser beam combining.
No advanced knowledge of laser systems is assumed.

SC396 - Frontiers of Guided Wave Nonlinear
Optics

Sunday, 14 May, 13:30-17:30

Ben Eggleton, Univ. of Sydney, Australia

This course will review recent research and applications in the
field of nonlinear guided wave optics with emphasis on both
fundamentals and emerging applications. Starting from a
strong foundation in the principles of nonlinear optics, we will
review recent progress in emerging nonlinear optical plat-
forms with an emphasis on the different materials, including
silicon, chalcogenide, IlI-V semiconductors, lithium niobate,
photonic crystal fibres, nanophotonic circuits and others. We
will establish key figures of merit for these different material
systems and a general framework for nonlinear guided wave
optics with emphasis on the applications in emerging areas of
science and technology. We will then review recent progress
and breakthroughs in the following areas: All-optical process-
ing, Ultra-fast optical communications, Slow light, highly
nonlinear and emerging waveguides, Ultrafast measurement
and pulse characterization, Frequency combs and optical
clock, Optical parametric amplifiers and oscillators, Genera-
tion and applications of optical super-continuum, Nonlinear
localization effects and solitons, Nonlinear optics for quantum
information.

Short Course Benefits:
This course should enable the participants to:

* Get state of the art knowledge of nonlinear optics in
emerging waveguides and materials

e Understand the applications of nonlinear optics in key
applications

* Have a foundation of nonlinear waveguide physics for
emerging applications and science

Short Course Level: Advanced Beginner

Short Course Audience: This course assumes some basic
knowledge/familiarity of nonlinear optics. Individuals lacking
such knowledge should consider taking SC149: Foundations
of Nonlinear Optics first.

SC362 - Cavity Optomechanics: Fundamentals and
Applications of Controlling and Measuring Nano-
and Micro-mechanical Oscillators with Laser Light
Monday, 15 May, 09:00-12:00

Tobias Kippenberg, Ecole polytechnique fédérale de
Lausanne, Switzerland

Radiation pressure denotes the force that optical fields exert
and which have wide ranging applications in both funda-
mental science and applications such as Laser cooling or
optical tweezers. Radiation pressure can, however, also have
a profound influence on micro- and nanophotonic devices,
due to the fact that radiation pressure can couple optical
and mechanical modes. This optomechanical coupling gives
rise to a host of new phenomena and applications in force,
displacement and mass sensing. This course is intended to
give an introduction of the Physics and Applications of cavity

optomechanics and highlight the rapid developments in this
emerging field. Optomechanical coupling can be used to
both cool and amplify mechanical motion and thereby allow
new light driven photon clocks. Optomechanical refridgera-
tion of mechanical modes gives insights into the quantum
limits of mechanical motion. In addition, radiation pressure
coupling enables new way of processing light all optically
enabling optical mixers, delay lines or storage elements.
Moreover, the basic limitations of optomechanical displace-
ment measurements, due to quantum noise and practical
laser phase noise limitations, will be reviewed, relevant across
a wide range of sensing experiments.

The course will make contact to practical applications of opto-
mechanics in Metrology (force sensors, mass sensors and light
driven optical clocks) and review fundamental design prin-
ciples of optomechanical coupling and the design of high Q
mechanical oscillators. The use of finite element simulations
will be covered.

Short Course Benefits:

* Explain gradient and scattering light forces in microcavi-
ties and micromechanical systems

e Design high -Q nano-and micro- mechanical oscillators
(finite element modeling, FEM)

e Discuss the fundamental limits of mechanical Q in
NEMS/MEMS

e Describe of the fundamental and practical limits of
displacement sensors

e Summarize Applications of optomechanics in mass and
force sensing

* Explain the basic optomechanical phenomena (amplifi-
cation, cooling)

e Discuss the standard quantum limit (SQL)

e Characterize radiation pressure driven oscillations in
terms of fundamental oscillator metrics

¢ Define Phase and frequency noise of oscillators

* Know the influence of phase and amplitude noise of a
wide variety of laser systems (fiber lasers, TiSa, diode
lasers) in optomechanical systems

Short Course Level: Advanced Beginner

Short Course Audience: This course is intended for physicists
and optical and electrical engineers desiring both focused
fundamental knowledge of cavity optomechanical coupling
(i.e., radiation pressure coupling of light and NEMS/MEMS)
but also a view of emerging applications of this new technol-
ogy. The instruction will be at a level appropriate for graduate
students and will assume some basic knowledge of laser.

$35IN07) MOYS
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SC424 - Optical Terahertz Science and Technology
Monday, 15 May, 09:00-12:00
David G. Cooke, McGill University, Canada

The purpose of this short course is to introduce time-domain
optical techniques based on femtosecond lasers for gener-
ating, manipulating and detecting light in the 0.1 — 10 THz
region, and demonstrate how this interesting part of the spec-
trum can be used to improve our understanding of materials.

| will discuss THz imaging and sensing applications that are
driving the development of this technology and discuss new
physics that can be probed with short pulses of THz light.

Short Course Benefits:

e Explain methods for the generation and detection of
coherent terahertz radiation

e Explain and apply methods for terahertz time - domain
spectroscopy

* Understand the physical phenomena taking place on
the picosecond - time scale

¢ Gain hands-on experience with advanced experimental
equipment and numerical tools

* Understand and explain the pump - probe techniques
for time-resolved spectroscopic measurements in the
terahertz range

* Explain and interpret experimental measurements
based on the theoretical models

Short Course Level: Advanced Beginner

Short Course Audience: This course is aimed at graduate
students interested in the field of time-domain THz spectros-
copy and imaging techniques. Basic knowledge of electro-
magnetic waves and condensed matter systems is suggested.

SC301 - Quantum Cascade Lasers: Science,
Technology, Applications and Markets
Monday, 15 May, 12:30-16:30

Federico Capasso, Harvard Univ., USA

Quantum Cascade Lasers (QCLs) are fundamentally different
from diode lasers due to their physical operating principle,
which makes it possible to design and tune their wavelength
over a wide range by simple tailoring of active region layer
thicknesses, and due to their unipolar nature. Yet they use the
same technology platform as conventional semiconductor
lasers. These features have revolutionized applications (spec-
troscopy, sensing, etc.) in the mid-infrared region of the spec-
trum, where molecules have their absorption fingerprints, and
in the far-infrared or so called Terahertz spectrum. In these
regions until the advent of QCLs there were no semiconduc-
tor lasers capable of room temperature operation in pulsed or
cw, as well high output power and stable/wide single mode
tunability. The unipolar nature of QCL, combined with the
capabilities of quantum engineering, leads to unprecedented
design flexibility and functionality compared to other lasers.
The physics of QCLs, design principles, supported by model-
ing, will be discussed along with the electronic, optical and
thermal properties. State-of-the-art performance in the mid-ir
and Terahertz will be reviewed. In particular high power CW
room temperature QCLs, broadly tunable QCL, short wave-
length MWIR QCLs and recent breakthroughs in THz room
temperature operation will be presented. A broad range of
applications (IR countermeasures, stand-off detection, chem-

bio sensing, trace gas analysis, industrial process control,
medical and combustion diagnostics, imaging, etc.) and their
ongoing commercial development will be discussed.

Short Course Benefits:

e Describe underlying QC Laser physics, operating prin-
ciples and fundamental differences between standard
semiconductor lasers and QC lasers

* Explain quantum design of the key types of QC lasers,
which have entered real world applications, and how
their electrical and optical properties can be tailored
to optimize performance in the mid-infrared and THz
regions.

e Discuss experimental device performance, including
physical limits, design constraints and comparison with
theory and determine device characteristics (current-
voltage and light-current curves; differential and power
efficiency, threshold, gain and losses; spectral behavior,
single mode operation; high speed operation)

e Explain the basics of QC laser device technology: fabri-
cation process, materials growth options

o |llustrate the basics of a chemical sensing system;
discuss applications of state-of the-art mid-infrared QC
lasers to sensing and present several examples of QC
laser commercialization

e Discuss current and future markets of QC lasers
Short Course Level: Beginner

Short Course Audience: Graduate students; qualified under-
graduates (mostly senior level) majoring in EE or physics/
applied physics; researchers in industry, academia and gov-
ernment labs; engineers, sales reps and technical managers.

SC378 - Introduction to Ultrafast Optics
Monday, 15 May, 12:30-16:30
Rick Trebino, Georgia Institute of Technology, USA

Ultrafast Optics—the science and technology of ultrashort
laser pulses—is one of the most exciting and dynamic fields
of science. While ultrashort laser pulses seem quite exotic
(they're the shortest events ever created!), their applications
are many, ranging from the study of ultrafast fundamental
events to telecommunications to micro-machining to bio-
medical imaging - to name a few. Interestingly, these lasers
are readily available, and they are easy to understand. But
their use requires some sophistication. This course is a basic
introduction to the nature of these lasers and the pulses they
generate. It will discuss the principles of their generation and
amplification and describe their most common distortions

in space and time and how to avoid them—or take advan-
tage of them. In addition, it will cover the nonlinear optics of
ultrashort pulses for converting pulses to almost any color, as
well as the additional interesting and potentially deleterious
effects nonlinear optical processes can cause. Finally, it will
cover techniques for ultrashort-pulse measurement.

Short Course Benefits:
e Explain how ultrashort-pulse lasers and amplifiers work.

® Describe and describe ultrashort pulses and their many
distortions.
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* Use nonlinear optics to an convert ultrashort laser pulse
to virtually any wavelength.

¢ Take advantage of—or avoid—nonlinear-optical high-
intensity effects.

* Meaningfully measure ultrashort pulses.
Short Course Level: Beginner

Short Course Audience: Any scientist or engineer interested
in the science and technology of the shortest events ever cre-
ated, especially those new to it.

SC455 - Integrated Photonics for Quantum
Information Science and Technology
Monday, 15 May, 12:30-16:30

Dirk Englund, MIT, USA

The rules of quantum mechanics enable applications that are
inherently more powerful than their classical counterparts.
Quantum key distribution now makes it possible to transmit
information with unconditional security; quantum simulation is
beginning to address problems that are intractable on classi-
cal computers; and quantum metrology techniques push the
boundaries of precision measurements.

Many of these quantum technologies rely fundamentally on
advanced photonics that place extremely demanding require-
ments on precision, efficiency, and mode complexity. Over
the past decade, new generations of photonic integrated
circuits have been developed to begin to address these
requirements.

This course will cover basic concepts and recent progress in
photonic integrated circuits technology for quantum infor-
mation processing, with a focus on two primary application
areas: quantum communications -- from quantum cryptog-
raphy to entanglement distribution over quantum networks
-- and quantum computing, including analog and digital
approaches. Motivated by these applications, the course will
discuss nonclassical light sources, photonic interfaces with
atomic memories, high-fidelity mode transformation circuits,
nonlinear photonic quantum gates, and waveguide-inte-
grated single photon resolving detectors.

Short Course Benefits:

* Describe a practical quantum key distribution system,
estimate performance, and identify central limitations

* Propose methods to extend the reach of quantum
secure communications

e Describe the main classes of quantum communications
e Categorize the major areas of quantum computing
e Diagram quantum networks

e Design photonic integrated circuits for quantum key
distribution and quantum repeaters

Short Course Level: Advanced Beginner

Short Course Audience: The course is designed for an audi-
ence interested in the key ideas and technology of photonic
quantum communication and computation. It will probably
be most valuable to participants who have some background
in quantum information science or integrated optics and who
want to better understand where the intersections of these
fields and where the challenges and opportunities lie. The

course should be useful for graduate students and industrial
and academic researchers with an interest in applied photonic
quantum technologies.

SC352 - Introduction to Ultrafast Pulse Shaping--
Principles and Applications

Tuesday, 16 May, 12:00-15:00

Marcos Dantus, Michigan State Univ., USA

This course begins by describing pulse shaping with a hands-
on computer simulation that allows one to get a sense of how
femtosecond pulses change in response to different phases
and amplitudes. The essential physics and a brief background
of the development of shapers are provided. The course goes
over the experimental implementation requirements and then
covers some of the most salient applications of pulse shapers,
among them are pulse compression, pulse characterization,
creation of two or more pulse replicas, control of nonlinear
optical processes such as selective two-photon excitation and
selective vibrational mode excitation, material processing,
microscopy and others.

Short Course Benefits:

e Gain a better understanding of femtosecond laser
pulses and their applications

® Learn pulse shaper design principles

e Compare among different pulse shaper designs and
to determine which one is best suited for a particular
application

* Simulate the output pulse from a pulse shaper given a
particular phase and amplitude modulation

e Predict the effect caused by introducing a simple
phase such as a linear, quadratic or cubic function on a
transform-limited pulse

e Learn two different approaches to creating pulse replica
that can be independently controlled with attosecond
precision in the time domain using the pulse shaper

® Measure the spectral phase of laser pulses using the
pulse shaper itself as the measurement tool, and elimi-
nating phase distortions to compress the output pulses

® Summarize the advantages of having an adaptive pulse
shaper for controlling the output of ultrafast lasers

Short Course Level: Advanced Beginner

Short Course Audience: This course, updated yearly, is
intended for everyone that uses or intends to use femtosec-
ond laser pulses in academic research or industry. Attendees
will learn how pulse shaping can greatly enhance femtosec-
ond laser applications. No prior knowledge about pulse
shaping is required.

$35IN07) MOYS

SC376 - Plasmonics
Tuesday, 16 May, 12:00-15:00
Mark Brongersma, Stanford Univ., USA

Plasmonics is an exciting new field of science and technology
that aims to exploit the unique optical properties of metal-

lic nanostructures to enable routing and active manipulation
of light at the nanoscale. Nanometallic objects derive these
properties from their ability to support collective electron
excitations, known as surface plasmons (SPs). Presently we are

All conference locations are in the San Jose Convention Center unless otherwise noted.
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witnessing an explosive growth in both the number and range
of plasmonics applications; it is becoming eminently clear
that both new fundamental science and device technologies
are being enabled by the current plasmonics revolution. The
intention of this tutorial is to give the participants a funda-
mental background and working knowledge of the main
physical ideas used in plasmonics, as well as an overview of
modern trends in research and applications.

The Short Course will begin with a general overview of the
field of plasmonics. This will be followed by an introduction to
the basic concepts that enable one to understand and design
a range of plasmonic functionalities. This part will be followed
by an in-depth discussion of a range of active and passive
plasmonic devices that have recently emerged. Particular
attention will be given to nanometallic structures in which
surface plasmons can be generated, routed, switched, ampli-
fied, and detected. It will be shown that the intrinsically small
size of plasmonic devices directly results in higher operating
speeds and facilitates an improved synergy between opti-

cal and electronic components. The field of plasmonics is
rapidly growing and has started to provide a whole range of
exciting new research and development opportunities that
go well beyond chipscale components. A number of such
developments will be investigated, including new types of
optical sensors, solar cells, quantum plasmonic components,
non-linear, and ultrafast devices. At the end of the tutorial, a
critical assessment of the entire field is given and some of the
truly exciting new opportunities for plasmonics are identi-
fied. A comparison of metallic and high-index semiconductor
antennas and metamaterials will be made as well.

Short Course Benefits:

e Obtain a working knowledge of the key physical con-
cepts used in Plasmonics that enable light manipulation
at ultra small length- and time-scales

e Understand choices of different metal types,
shapes, and sizes to accomplish different plasmonic
functionalities.

¢ Find out about common electromagnetic computational
tools to design plasmonic structures and devices

e Get a feel for the current state of the field in terms
of fundamental understanding as well as device
applications

* Learn about the most recent trends and developments
in research and applications

Short Course Level: Beginner

Short Course Audience: Optical engineers and scientists
who are interested in learning about the rapidly emerging
field of plasmonics and its potential impact.

SC410 - Finite Element Modeling Methods for
Photonics and Optics

Tuesday, 16 May, 12:00-15:00

Arti Agrawal, City University, UK

Numerical modelling and simulation of optical devices and
components is a key tool in improving performance by
reducing time and monetary costs, design optimization and
characterization as well as innovating new ideas. Both passive
and active devices are modelled and optimized numerically.
In some cases simulation is the only way to explore phenom-

ena where technology is not advanced enough for fabrica-
tion. The interaction of the optical beam with physical effects
such as non-linearity, stress, strain, change in refractive index
due to temperature, application of electric fields etc. are now
extremely important. Modelling complements experimental
work perfectly and almost no research is conducted without it.

The Finite Element (FE) method is one of the most popular
and powerful methods for modelling in Photonics. This short
course starts with Maxwell’s equations and explains the basic
principles of numerical modelling and the key assumptions
involved. This foundation is used to develop the FE method,
including a brief tour of the mathematics. How the method
can be applied to various optical devices is discussed in
detail. How can physical effects be included with the FE
method for modelling is considered. The course ends with
an explanation of FE based beam propagation methods and
how these can be used to find the evolution of the optical
fields.

Short Course Benefits:

* |dentify and explain basic principles of numerical mod-
elling in Photonics

¢ Discuss and explain Full vector Finite Element Method
(FEM) for modal solutions

e Discuss FEM with physical effects (non-linearity, stress/
strain, acousto-optic, electro-optic effect etc.)

¢ Discuss Finite Element Beam Propagation Methods (FE
BPM)

e Discuss and explain how to incorporate Perfectly
Matched Layer and Periodic boundary condition

e Summarize how to generate mesh for structures and
post-processing of results

® Tips on how to best utilise commercial software

e Discuss the application of the method to practical
devices: nano wires, optical fibers, sensors etc.

e |dentify the appropriate modeling method for their
problem

e How to incorporate PML boundary conditions and write
your own code

Short Course Audience: This course is intended for research-
ers, engineers and students who use simulation in their

work in both fundamental and applied aspects of Optics

and Photonics, especially for components and devices. The
course is useful for members of both academic and industrial
institutions. Basic background and familiarity in Optics will be
sufficient.

SC270 - High Power Fiber Lasers and Amplifiers
Tuesday, 16 May, 12:00-16:00
W. Andrew Clarkson, Univ. of Southampton, UK

Recent advances in cladding-pumped fiber lasers and ampli-
fiers have been dramatic, leading to unprecedented levels

of performance in terms of output power, efficiency, beam
quality and wavelength coverage. These achievements have
attracted growing interest within the community and have
fueled thoughts that fiber-based sources may one day replace
conventional “bulk” solid-state lasers in many application
areas. The main attractions of cladding-pumped fiber sources

All conference locations are in the San Jose Convention Center unless otherwise noted.

CLEO e

14-19 May 2017



are derived directly from their geometry, which simultaneously
allows very efficient generation of coherent light and almost
complete immunity from the effects of heat generation,

which are so detrimental to the performance of other types of
lasers.

This course aims to provide an introduction to high power
fiber lasers and amplifiers, starting from the basic principles
of operation and ending with examples of current state-
of-the-art devices and some thoughts on future prospects.
The course will cover a range of topics, including basic fiber
laser and amplifier theory, spectroscopy of the relevant rare
earth ions for high power devices, a discussion of the factors
influencing laser and amplifier performance, fiber design and
fabrication, pump sources and pump launching schemes,
fiber resonator design, master-oscillator and power-amplifier
configurations, linewidth control and wavelength selection,
transverse mode selection, nonlinear loss processes (SBS and
SRS) and their impact on performance, and heat generation
and its impact on power scalability. The course will also give
an overview of techniques (e.g. coherent and spectral beam
combining) for further scaling of output power and provide
an introduction to hybrid fiber-bulk laser schemes for scaling
pulse energy.

Short Course Benefits:

e Calculate threshold pump power and slope efficiency,
and estimate the maximum output power that can be
obtained from a given fiber laser oscillator or amplifier
configuration.

e Select the optimum pump source for a given rare earth
ion transition and fiber design.

¢ Design the pump light collection and coupling scheme
and estimate the pump launch efficiency.

e Specify the fiber parameters (e.g. cladding design, core
size, rare earth ion concentration) required for a particu-
lar laser or amplifier configuration.

e Design the fiber laser resonator and amplifier and select
the operating wavelength.

e Estimate thermally induced damage limit.
* Estimate the power scaling limit.

* Measure fiber laser performance characteristics and
relate these to fiber design and resonator parameters.

Short Course Level: Advanced Beginner

Short Course Audience: This course is intended for individu-
als with a basic knowledge of lasers and optics who wish to
learn about the basic principles and capabilities of fiber lasers
and amplifiers when operating at high power levels. The
course will also cover some of the practical issues of operat-
ing these devices and provide an update for those wishing to
learn about some of the latest developments in this rapidly
advancing field.

SC438 - Photonic Metamaterials
Tuesday, 16 May, 12:00-16:00
Nader Engheta, University of Pennsylvania, USA

Controlling electromagnetic and optical fields and waves
can be achieved via materials. The wave-matter interaction
can be engineered using structures made of materials with

required parameters and structures with selected shapes,
dimensions and sizes. Recent advances in materials science
and engineering, condensed matter physics, optical materi-
als, nanoscience and nanotechnology have made it possible
to tailor materials with unusual parameters and characteristics.
The field of metamaterials, along with its two-dimensional
version known as metasurfaces, has seen growing interest
and extensive development in recent years. Metamaterials
are engineered composite structures made of subwavelength
inclusions with suitable materials and proper arrangements.
The compositions, arrangements, alignments, densities and
distributions of these building blocks in host media provide

a variety of degrees of freedom in the design of light-matter
interaction with such structures. Manipulation of light at the
nano-, micro-, meso- and macroscales using metamaterials
and metasurfaces provides rich platforms for tailoring electro-
magnetic waves with desired functionalities.

In this tutorial, we will begin with the basics of electromag-
netic wave interaction with material media and structures.
Then the course will get into some of the specifics of the
characteristics of metamaterials and metasurfaces including
the dispersion properties, scattering mechanisms, effective-
medium phenomena, and unconventional features of waves in
such environments. We will then discuss some of the specific
topics in photonic metamaterials such as extreme-parameter
metamaterials (i.e., epsilon-near-zero (ENZ), mu-near-zero
(MNZ), and epsilon-and-mu-near-zero (EMNZ) structures) and
their specialized wave-matter interactions, graphene meta-
materials as a platform for ideas for one-atom-thick optical
device concepts, optical metatronics (“lumped” nanocircuitry)
and informatic metastuctures for photonic information pro-
cessing and computing at the nanoscale, scattering engineer-
ing using metamaterials (such as cloaking), guided waves in
metamaterials, and nonreciprocal metastructures. Various
features and potential applications of these topics will also

be presented and discussed. During the course, we will have
interactive discussions and question-answer sessions.

Short Course Benefits:

e Describe the basics of electromagnetic field and wave
interaction with metamaterials and metasurfaces

® Explain some of the important properties of photonic
metamaterials

e Discuss some of the scenarios in light-matter interaction
with “extreme-parameter” metamaterials

® Describe the fundamentals of optical nanocircuits
("optical metatronics”), with potentials for information
processing in nanophotonics

$35IN07) MOYS

* Explain some of the salient features of scattering and
guidance of lights in metamaterials and metasurfaces

Short Course Level: Beginner

Short Course Audience: Graduate students and senior
undergraduates with EE, Physics, and Applied Physics inter-
ests; Engineers, researchers and technical managers from
industry, government labs, and universities; Introductory
knowledge of electromagnetics and optics is required.

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Special Events

Cheeky Scientist Workshops
Sunday, 14 May, 13:00-16:30
Winchester Room, Hilton

Isaiah Hankel works with hundreds of graduate students and
postdocs daily assisting them to transition to industry by first
showing them how to present themselves as business profes-
sionals. These programs will provide you with a strong under-
standing of what it takes to have a tailored industry resume
and how to showcase your transferrable skills.

13:30-14:30, Session 1: The Modern Job Search
15:00-16:30, Session 2: Networking: An Art & Science

Workshops are complimentary for OSA Members. Learn more
about the event at www.osa.org/professionaldevelopment.

EKY" OSA

ENTIST
Foundation

Industry Training For Inteligent People

Hosted by: g[:

Communication and Mentorship
Monday, 15 May; 10:30-12:00
Winchester Room, Hilton

Improv for Communication uses techniques drawn from
improvisational theater to explore communication skills that
can be beneficial for collaboration, mentoring, day-to-day
conversations, presentations, or job searches. Workshops
focus on storytelling, spontaneity, and the improv principle of
“yes, and.”

This program is complimentary for OSA Members. Learn more
about the event at www.osa.org/professionaldevelopment.

Hosted by: OSA

Foundation

Understanding Unconscious Bias
Monday, 15 May; 14:00-15:30 & 16:00-17:30 (repeat session)
Winchester Room, Hilton

Research demonstrates that we all have unconscious biases.
These biases can result in best and brightest talent made to
feel unwelcome, invisible, and not important to the suc-

cess of the organization. This training will explore concepts
and engage participants to better understand implicit bias,
increase awareness and understanding the impact on organi-
zational culture and identify ways to promote greater engage-
ment with diversity and inclusion. Choose one session.

1CO

Since 1916

This inclusive event has been organized by:

IEEEI . OS A
The Optical Society

Society

Diversity & Inclusion in Optics and

Photonics Reception
Monday, 15 May, 17:30-18:30
Market Room, Hilton

Join us for a reception to connect with the optics and photon-
ics community to discuss diversity in the field. Come to learn,
share and engage with colleagues around this important
topic.

This inclusive event has been organized by:

SQQ‘S_J IEEEI . OSA

phys|cs Society The Optical Society

1CO

Since 1916

The National Academies Town Hall Meeting

on the Future of Materials Research
Monday, 15 May; 18:30-20:00
Salon V & VI, Marriott

The National Academies of Sciences, Engineering and Medi-
cine is seeking community input for a study on the future of
materials research (MR). Frontiers of Materials Research: A
Decadal Survey will look at defining the frontiers of materials
research ranging from traditional materials science and engi-
neering to condensed matter physics. Please join members
of the study committee for a town hall to discuss future direc-
tions for materials research in the United States in the context
of worldwide efforts. In particular, input on the following top-
ics will be of great value: progress, achievements, and prin-
cipal changes in the R&D landscape over the past decade;
identification of key MR areas that have major scientific gaps
or offer promising investment opportunities from 2020-2030;
and the challenges that MR may face over the next decade
and how those challenges might be addressed.

This study was requested by the Department of Energy and
the National Science Foundation. The National Academies
will issue a report in 2018 that will offer guidance to federal
agencies that support materials research, science policymak-
ers, and researchers in materials research and other adjoin-
ing fields. Learn more about the study at http://nas.edu/
materials.

OSA Technical Group Poster Session
Monday, 15 May, 19:00-20:00
Room 230 B

Join the OSA Technical Groups for a series of focused poster
sessions, bringing together students and colleagues for

an opportunity to share their latest research findings and
exchange ideas. After listening to the poster presentations
and connecting with fellow attendees over refreshments,
you'll have a chance to cast your vote for the best poster from
each of the four participating technical groups. Among the
technical groups participating this year will be the Optical
Material Studies Technical Group, the Photonic Detection
Technical Group, the Ultrafast Optical Phenomena Technical
Group and more. Visit www.osa.org/technicalgroups to view a
full list of OSA Technical Group events at CLEO.

Hosted by: OSA Technical Groups
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Alternative Careers Paths in Optics and

Photonics
Tuesday, 16 May, 13:00-17:30
Willow Glenn, Marriott

13:30-15:00, March for Science: Scientists + Advocacy
Hear from scientists who came together to bring the March
for Science to life with a focus on international advocacy of
science.

16:00-17:30, Jump-Start a Career in Data Science

Have you been looking to utilize your degree in a unique
way? Come learn how to jump-start a career in data science
by professionals in the field.

This program is complimentary for OSA Members. RSVP at
www.OSA.org/professionaldevelopment.

Hosted by: OSA

Foundation

Meet the OSA Editors’ Reception
Tuesday, 16 May, 17:00-18:30
Market Terrace

Join OSA Publishing's Journal Editors for conversation and
refreshments. The Editors welcome your questions, concerns,
and ideas for any of OSAs Journals. Come along and ask
about best practices when submitting a manuscript; elements
of a useful manuscript review; criteria editors apply when
considering submitted manuscripts; or how to propose a
Feature Issue topic for publication in an OSA Journal. All are
welcome.

Conference Reception and Poster Session
Tuesday, 16 May, 18:00-19:30
Exhibit Halls 1, 2 & 3

Enjoy a festive evening with your colleagues, while intermin-
gling with the exhibitors and viewing the first poster session.
The reception is open to all attendees and badges must be
worn to enter the reception.

Sponsored by: DR L/A\ES

Poster Sessions
Exhibit Halls 1, 2 & 3

Poster Sessions are an integral part of the Technical program.
Each author is provided with a board with six-foot-high by
four-foot-wide (183cm x128cm) of usable space on which to
display the summary and results of his or her paper. Authors
should remain in the vicinity of their presentation board for
the duration of the sessions to answer questions from attend-
ees. Authors may set up one hour prior to their assigned ses-
sion and must remove their poster one hour following the ses-
sion. Authors may submit their poster PDF to cstech@osa.org
for publication.

Tuesday, 16 May 18:00-19:30
Wednesday, 17 May 10:00-12:00
Thursday, 18 May 11:30-13:00

OSA Members, Family and Friends Tour -

Computer History Museum

Wednesday, 17 May, 10:15-12:45

Shuttle transportation will depart from the Hilton’s Almaden
Avenue entrance at 10:15

Located in Mountain View, CA, the Computer History
Museum holds a four-decade history as the world’s leading
institution exploring the history of computing and its ongoing
impact on society. The Museum is dedicated to the preserva-
tion and celebrating of computer history and is home to the
largest international collection of computing artifacts in the
world, encompassing computer hardware, software, docu-
mentation, photographs, oral histories, and moving images.

OSA members and their guests are invited to attend a one-
hour docent-led tour, which includes exhibits on autonomous
vehicles, an IBM demo lab, as well as the first 2,000 years of
computing. Advanced registration is required as there are
limited spots, please email pwimmer@osa.org to RSVP.

Happy Hour in Exhibit Hall
Wednesday, 17 May, 16:30-18:30
Exhibit Hall 1,2 & 3

Don'’t miss the exiciting Happy Hour on the CLEO show floor.
This will be a perfect time to relax after a full day of sessions
and walking the show floor, while networking with exhibitors
and colleagues. The happy hour is open to all attendees.

OSA Nanophotonics Technical Group 20x20

Talks
Wednesday, 17 May, 18:00-19:00
Executive Ballroom 210 A

The OSA Nanophotonics Technical Group is proud to host
their first 20x20 Talks session at CLEQ! This special session
introduces a new platform for presenting members' research
innovation in a creative and concise fashion that differs from
the usual oral or poster session. Selected participants will
showcase their research in a presentation of 20 images, in
which each image is displayed for 20 seconds. Presenters
will talk along to the images as the slides advance automati-
cally. Immediately following the presentations, attendees

are invited to join the Nanophotonics Technical Group for a
small reception where they can network with colleagues over
refreshments. Visit www.osa.org/technicalgroups to view a full
list of OSA Technical Group events at CLEO.

. Nanophotonics
HOSted by OSA Technical Group

Pizza Lunch at the CLEO:EXPO
Thursday, 18 May, 11:30-13:30
Exhibit Halls 1, 2 & 3

Last chance to visit the exhibit halll Grab some pizza and
network with exhibitors to check out their innovative products
and services that can help your organization.

Postdeadline Paper Sessions
Thursday, 18 May, 20:00-22:00
Locations announced on the Conference Update Sheet

The Technical Program Committee has accepted a limited

number of postdeadline papers for oral presentation. The
purpose of postdeadline papers is to give participants the

opportunity to hear new and significant materials in rapidly
advancing areas.
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CLEO:EXPO

Exhibit Halls 1, 2 and 3

Make sure to visit the exhibit floor, which features a diverse
group of companies, representing every facet of the optics
and photonics industries. Learn about new products, find
technical and business solutions, and gain the most up-to-
date perspective of the laser-related business environment.
Review the list of exhibitors below to see the wealth of com-
panies you'll meet at CLEO.

There is no charge to attend the exhibit for conference
registrants.

Tuesday, 16 May 11:30-19:30
Exhibit-Only Times 11:30-13:30
15:30-16:00

18:00-19:30

Wednesday, 17 May 10:00-18:30
Exhibit-Only Times 10:00-13:00
15:00-15:30

17:30-18:30

Thursday, 18 May 10:00-15:00
Exhibit-Only Times 10:00-14:00

Exhibit Hall Rules

Children 12 and under must be accompanied by an adult at
all times.

Strollers are not allowed on the show floor at any time.

Neither photography nor videotaping is permitted in the
Exhibit Hall. Exhibitors need to get permission from Show
Management to photograph their own booths. Non-compli-
ance may result in the surrendering of film and removal from
the hall.

For further questions, visit Registration on the Concourse
Level.

Exhibitors (as of 11 April 2017)
AccuStrata

AdValue Photonics, Inc.

AdvR

AIP Publishing

Allied Laser Solutions

Alpine Research Optics

Altos Photonics, Inc.

American Physical Society (APS)
Amplitude Systemes and Amplitude Technologies
APE - Applied Physics & Electronics, Inc.
Asphericon

Attocube Systems, Inc.

AUREA Technology

Axiom Optics

Boston Electronics Corporation
Brimrose Corporation of America

Bristol Instruments, Inc.

Calmar Laser, Inc.

CASTECH, Inc.

Changchun New Industries Optoelectronics Tech. Co. Ltd.
Chinese Laser Press

Cobolt, Inc.

Coherent, Inc.

Coherent Solutions

Continuum

CorActive High-Tech, Inc.

Crestec Corporation

Crystalline Mirror Solutions, GmbH
Crystrong Photoelectric Technology Co., Ltd.
CST of America, Inc.

Cybel, LLC

Cycle GmbH

DataRay, Inc.

Dausinger + Giesen GmbH

Daylight Solutions, Inc.

De Gruyter

Discovery Semiconductors, Inc.

Double Helix LLC

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Edmund Optics, Inc.
EKSMA Optics
EKSPLA

Electro-Optics Technology, Inc.

Energetiq Technology, Inc.
EOSPACE, Inc.

FASTLITE

Femtochrome Research, Inc.
few-cycle

FiberPro, Inc.

Gentec Electro-Optics, Inc.
Gooch & Housego, PLC
GT Crystal Systems, LLC.
Hamamatsu Corporation
Hiwin Corporation
HOLOEYE Photonics AG
HTA Photomask

lbsen Photonics A/S

IEEE Photonics Society
IMRA America, Inc.
InPhenix

Inrad Optics

IOP Publishing Ltd.

IPG Photonics Corp.

IRflex Corporation

Jasper Display Corporation

KMLabs (Kapteyn-Murnane
Laboratories)

LaCroix Precision Optics
Laser Focus World

Laser Quantum, Inc.
Lattice Electro Optics, Inc.

Lawrence Livermore National
Laboratory

Light Conversion, Ltd.
Lighthouse Photonics
Liquid Instruments

Luvantix ADM Co., Ltd.

Luxmux Technology Corporation

M Squared Lasers Ltd.
Menlo Systems

Mesa Photonics, LLC

Micro Photon Devices

Mindrum Precision, Inc.

MIRTHE Center - Princeton University
MKS Instruments

Montana Instruments

MONTFORT Laser GmbH

National Energetics

Newport Corporation

NKT Photonics

Northrop Grumman Cutting Edge
Optronics, Inc.

NPI Lasers

Nuphoton Technologies, Inc.
Ocean Optics, Inc.
OEwaves, Inc.

Ophir

Optics Balzers Optiforms
Optiforms

OptiGrate

Optilab, LLC

Optimax Systems, Inc.
OptoSigma Corporation
Optronics Co., Ltd., The
OSA

Osela, Inc.

Oxford University Press
Oxide Corporation

OZ Optics

PHASICS Corp.

Photodigm, Inc.

Photon Design

Photonics Industries International
Photonix Edge, LLC
Photonics Media/Laurin Publishing
Photop Technologies, Inc.
Physics Today

PI (Physik Instrumente) LP

PicoQuant Photonics North America,
Inc.

Princeton Scientific Corporation
PriTel, Inc.

Pure Photonics

Quantel

Quantum Design, Inc.
Quantum Opus

Raicol Crystals Ltd.

Research Electro-Optics, Inc.
RESOLUTION Spectra Systems
RPMC Lasers, Inc.

Sacher Lasertechnik GmbH

OdX3:0310

Santec USA Corporation
Seiwa Optical America, Inc.
Shasta Crystals

SILIOS Technologies S.A.
Siskiyou Corporation
SmarAct Inc. GmbH
Specialised Imaging
Spectra-Physics

SPIE: The Intl Society for Optics and
Photonics

Springer

Srico, Inc.

Stable Laser Systems

STANDA

StellarNet, Inc.

Swamp Optics, LLC

Synopsys, Inc.

Teledyne Judson Technologies
ThermoTek, Inc.

Thorlabs

Toptica Photonics, Inc.
TRUMPF Inc.

University of Central Florida, CREOL
US Fiberoptec Technology, Inc.
Vescent Photonics, Inc.

VST America

Wuhan Industrial Institute for
Optoelectronics

Xiamen Freeform Optical Technology
Co., Ltd.

Yenista Optics, Inc.
Zaber Technologies

Zurich Instruments

All conference locations are in the San Jose Convention Center unless otherwise noted.
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CLEO:EXPO Technology Playground

Tuesday — Thursday, Exhibition Hours
Exhibit Hall

This interactive exhibits event allows you to network with top
industry leaders, demo their innovative products/services and
explore the latest innovations that can help you in your work.
Visit all participating companies for a chance to win a $100
American Express gift card. Stop by the OSA or [EEE Member
booths for an entry form.

Newport Student Lounge

All student attendees are invited to the Newport Student
Lounge, co-sponsored by OSA. The lounge provides an
opportunity to relax and spend time networking with other
students, while enjoying complimentary, wireless Internet and
refreshments.

Sponsored by QD Newport.

Experience | Solutions
®
Cosponsoreary OSA [ 100
The Optical Society

Since 1916

OIDA VIP Industry Leaders Speed Meetings

Lunch
Tuesday, 16 May, 12:00-13:30
Exhibit Hall

seorsody C\GeFoten

This session brings together Industry Executives to share their
business experience — from how they started their careers

and lessons learned along the way, to using their degree in

an executive position — with Recent Graduates and Students.
The program starts with information networking during lunch
and then transitions into “speed meetings” — small, brief visits
with each executive to discuss careers, industry trends or
other career topics. Separate Registration Required

CLEO: Market Focus
Tuesday, 16 May — Wednesday, 17 May
Exhibit Hall Theater

CLEO: Market Focus focuses on the latest trends in the pho-
tonics marketplace. The program provides a forum to discuss
new products and emerging technologies and markets while
also providing networking opportunities. All presentations
and discussions will be focused on the latest in photonics
products and services that have been playing an important
role in the industry and those that potentially hold a future
business opportunity. A key feature of this forum will be the
survey of market trends and market sector outlook in the
selected areas.

Tuesday, 16 May

Session |
12:00-13:30

Session
15:30-16:15

Precision Applications Using Ultrafast Lasers

Update on Optics and Photonics Markets
and Opportunities

Moderator: Tom Hausken, The Optical
Society, USA

This presentation will review the outlook for

key optics and photonics industry sectors

and upcoming market opportunities. It will

provide a quantitative look at the present

performance and trends, as well as examples

of where to find industry growth longer term.
Session Il

16:30-17:00 Science Olympiad

Moderator: Mike McKee, CREOL, University
of Central Florida, USA

USA Science Olympiad, a competition for
middle and high school students, serves as
a perfect vehicle to conduct vital outreach
in optics and photonics. With over 7000
schools and nearly 2,000,000 students
involved across the USA, it is a leader in
STEM education. Learn how to get involved
in a competition near you, the types of
activities that are photonics related, and
how best to engage with students to pro-
mote photonics as a career choice for K-12
students.

Wednesday, 17 May

Session IV
10:30-12:00 How the Changing Political Landscape will

Impact your Company

Moderator: Laura Kolton, The Opitical
Society, USA

Meet Government Relations experts as
they discuss how the national elections in
the United States and Europe will impact
the optics and photonics industry. The US
perspective provides an overview of the
priorities of the Trump Administration and
U.S. Congress. The EU perspective includes
an overview of the upcoming elections in
France and Germany and the impact of
Brexit on funding and large scale collabora-
tion projects. Don't miss this opportunity
to learn how you will be impacted by these
changes and how you can get impact policy
decisions with your policymakers.

Session V

15:00-16:30 Bright Ideas Competition

The OSA Foundation (OSAF) have partnered
with Quantel Laser to provide organizations
the opportunity to compete for a $30K US
laser system and added Gentech Power
Meter! Proposals from around the world
were submitted and a handful of finalists will
compete at CLEO for top honors.

Visit www.cleoconference.org/marketfocus for complete
information.

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Plenary Speaker Meet-n-Greets
Exhibit Hall

Meet CLEO Plenary speakers, ask questions and network with
your colleagues.

Atac Imamoglu, Tuesday, 16 May, 11:30-12:00
Ursula Keller, Wednesday, 17 May, 15:00-15:30

Please see the update sheet for more information.

Technology Transfer Program
Thursday, 18 May
Exhibit Hall Theater

The Technology Transfer Program includes a Keynote presen-
tation, a Technology Transfer Tutorial and a Pitch Panel. The
Technology Transfer Tutorial provides attendees an oppor-
tunity to learn more about the licensing process: funding,
entrepreneurship, technology transfer, and intellectual prop-
erty. The Pitch Panel provides entrepreneurs an opportunity
to showcase their technology, explain why it's valuable and
discuss the next steps to commercialization.

10:15-10:45  Keynote Speaker
Magnus Bengtsson, Coherent, USA

10:45-11:30  Tech Transfer Tutorial

Moderator: Giacomo Vacca, Kinetic River
Corp., USA

Presenters:

David G Dawes, Lawrence Livermore
National Lab, USA

Ruth Houbertz, Multiphoton Optics GmbH,
Germany

11:30-13:00  Pitch Panel w/ Feedback from Panelists

Moderator: Giacomo Vacca, Kinetic River
Corp., USA

Presenters:

Leslie Kimerling, Double Helix, USA
Alexander Muhr, Element Six, USA
Debashis Chanda, e-skin Displays Inc., USA
Graham L. Randall, Noninvasix Inc., USA

Pitch Panelists:

Jason Eichenholz, Open Photonics, USA
Linda Smith, Ceres, USA

Mark Tolbert, TOPTICA Photonics Inc., USA

Media Sponsor: PHOTONICS) MEDIA

Visit www.cleoconference.org/techtransfer for complete
information.

CLEO UNconference and Hot Topics
Thursday, 18 May, 12:00-13:00
Exhibit Hall

Take part in an “unconference” where participants, in an
open-floor format, will have the opportunity to discuss the
latest Hot Topics and other prevailing challenges facing the
science community today.

OdX3:0310

Please see the update sheet for more information.

All conference locations are in the San Jose Convention Center unless otherwise noted.
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CLEO Committees

Applications & Technology

Nicusor Iftimia, Physical Sciences Inc., USA, General Chair

Christian Wetzel, Rensselaer Polytechnic Inst., USA, General
Chair

Peter E. Andersen, Danmarks Tekniske Universitet, Denmark,
Program Chair

Michael M. Mielke, Lumentum, USA, Program Chair

A&T 1: Biomedical Applications

Jin Kang, Johns Hopkins Univ., USA, Subcommittee Chair
llko K. llev, U.S. Food and Drug Admin., USA
Chang-Seok Kim, Pusan National Univ., South Korea
Pilhan Kim, Korea Advanced Inst Sci & Tech, South Korea
Xuan Liu, New Jersey Inst. of Technology, USA

Laleh Najafizadeh, Rutgers Univ., USA

Jessica C. Ramella-Roman, Florida International Univ., USA
Utkarsh Sharma, Carl Zeiss Meditec AG, USA

Melissa Skala, Vanderbilt Univ., USA

Benjamin J. Vakoc, Harvard Medical School, USA

Martin Villiger, Wellman Center for Photomedicine, USA
Alex Vitkin, Ontario Cancer Institute, Canada

A&T 2: Industrial Applications

Andrius Marcinkevicius, TRUMPF Inc., USA, Subcommittee
Chair

Peter Fendel, Thorlabs Inc, USA

Oleg Khodykin, KLA-Tencor, USA

Jan Kleinert, ESI, USA

Xiang Peng, Raydiance Inc, USA

Jie Qiao, Rochester Inst. of Technology, USA

Jeffrey Wojtkiewicz, Nufern, USA

A&T 3: Photonic Instrumentation & Techniques

for Metrology & Industrial Process

Paul Williams, NIST, USA, Subcommittee Chair

Giorgio Brida, INRIM, Italy

Jana Jagerska, UiT Norges Arktiske Universitet, Norway
Dirk Mueller, Coherent Inc, USA

Gregory Rieker, Univ. of Colorado at Boulder, USA
Andy Sappey, Zolo Technologies, USA

Brian Simonds, NIST, USA

A&T 4: Laser & Photonics Applications for

Energy & Environment

Stephanie Tomasulo, Naval Research Lab., USA,
Subcommittee Chair

Mark A. Zondlo, Princeton Univ., USA, Subcommittee Chair

Kirsten Alberi, National Renewable Energy Lab, USA

David Bomse, Mesa Photonics, USA

David Canteli, Univ. Politecnica de Madrid, Spain

Jan-Frederik Nekarda, Fraunhofer-Institut fiir Solare
Energiesysteme, Germany

Joel Silver, Southwest Sciences Inc., USA

Science & Innovations

Siddharth Ramachandran, Boston Univ., USA, General Chair

Jonathan D. Zuegel, Univ. of Rochester, USA, General Chair

Sterling J. Backus, Kapteyn-Murnane Laboratories, USA,
Program Chair

Michal Lipson, Columbia Univ., USA, Program Chair

S&l 1: Light-Matter Interactions and Materials

Processing

Emmanuel Haro-Poniatowski, UAM-Iztapalapa, Mexico,
Subcommittee Chair

Feng Chen, Shandong Univ., China

Maria Dinescu, NILPRP, Romania

James Fitz-Gerald, Univ. of Virginia, USA

Richard F. Haglund, Vanderbilt Univ., USA

Masaki Hashida, Kyoto Univ., Japan

Tsing-Hua Her, Univ of North Carolina at Charlotte, USA

Alberto Pique, US Naval Research Lab, USA

Gagan Saini, Halliburton Energy Services, Inc, USA

Javier Solis, Instituto De Optica ‘Daza De Valdes’, Spain

S&I 2: Advanced Science and Technology for

Laser Systems and Facilities

Klaus Ertel, STFC Rutherford Appleton Lab., UK,
Subcommittee Chair

Jake Bromage, Univ. of Rochester, USA

Jay Doster, Northrop Grumman Cutting Edge Optronics, USA

Hiromitsu Kiriyama, National Inst. Quantum & Radiological
Science & Tech, Japan

Xiaoyan Liang, Shanghai Inst of Optics & Fine Mechanics,
China

Thomas Metzger, TRUMPF Scientific Lasers GmbH + Co. KG,
Germany

Dimitrios Nikolaos Papadopoulos, LULI, France

Brendan A. Reagan, Colorado State Univ., USA

Shawn Redmond, MIT Tech Lincoln Lab, USA

Clara Saraceno, Ruhr-Universitdt Bochum, Germany

David James Spence, Macquarie Univ., Australia

Thomas Spinka, Lawrence Livermore National Lab, USA

S&l 3: Semiconductor Lasers

Amr S. Helmy, Univ. of Toronto, Canada, Subcommittee Chair

Raffaele Colombelli, Université Paris Sud and CNRS, France

Lan Fu, Australian National Univ., Australia

Nicolas Grandjean, Ecole Polytechnique Federale de
Lausanne, Switzerland

Qing Gu, Univ. of Texas at Dallas, USA

Sven Hoefling, Univ. of St Andrews, Germany

Jonathan Klamkin, Univ. of California Santa Barbara, USA

Valentin Loyo-Maldonado, Jenoptik Laser GmbH, Germany

Boon S. Ooi, King Abdullah Univ. of Science & Technology,
Saudi Arabia

Dominic Francis Siriani, MIT Lincoln Lab Periodical Library,
USA

Hongping Zhao, Case Western Reserve Univ., USA

All conference locations are in the San Jose Convention Center unless otherwise noted.
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S&I 4: Nonlinear Optical Technologies

Jeffrey Moses, Cornell Univ., USA, Subcommittee Chair

Masaki Asobe, Tokai Univ., Japan

Judith M. Dawes, Macquarie Univ., Australia

Majid Ebrahim-Zadeh, ICFO -The Institute of Photonic
Sciences, Spain

Leonel P. Gonzalez, Air Force Research Lab, USA

Nicolas Joly, Universitat Erlangen-Niirnberg, Germany

Shu-Wei Huang, Univ. of California Los Angeles, USA

Yoshitomo Okawachi, Columbia Univ., USA

Derryck T. Reid, Heriot-Watt Univ., UK

Michelle Y Sander, Boston Univ., USA

Irina T. Sorokina, Norges Teknisk Naturvitenskapelige Univ,
Norway

Kartik Srinivasan, NIST, USA

S&l 5: Terahertz Science and Applications

Dmitry Turchinovich, Max Planck Inst. for Polymer Research,
Germany, Subcommittee Chair

Matthias Clemens Hoffmann, SLAC National Accelerator Lab,
USA

Mona Jarrahi, Univ. of California Los Angeles, USA

Peter Uhd Jepsen, Danmarks Tekniske Universitet, Denmark

Hannah Joyce, Univ. of Cambridge, UK

Martin Koch, Philipps Universitat Marburg, Germany

Daniel M. Mittleman, Brown Univ., USA

Rohit Prativadi Prasankumar, Los Alamos National Lab, USA

Masayoshi Tonouchi, Osaka Univ., Japan

Miriam Serena Vitiello, Scuola Normale Superiore di Pisa, Italy

Stephan Winnerl, Forschungszentrum Dresden-Rossendorf,
Germany

S&l 6: Optical Materials, Fabrication and

Characterization

Thomas E. Murphy, Univ. of Maryland at College Park, USA,
Subcommittee Chair

Matthew David Escarra, Tulane Univ., USA

Frederic Gardes, Univ. of Surrey, UK

Juejun Hu, MIT, USA

Michael Menard, UCAM, Canada

Robert A. Norwood, Univ. of Arizona, USA

Roberto Paiella, Boston Univ., USA

Jason Pelc, Hewlett Packard Labs, USA

Takehiko Tawara, NTT Basic Research Laboratories, Japan

Frank (Fengqiu) Wang, Nanjing Univ., China

Nanfang Yu, Columbia Univ., USA

S&l 7: Micro- and Nano-Photonic Devices

Marcelo Davanco, NIST, USA, Subcommittee Chair

Ali Adibi, Georgia Institute of Technology, USA

Paul E. Barclay, Univ. of Calgary, Canada

Kenneth Brian Crozier, Univ. of Melbourne, Australia

Dirk Englund, MIT, USA

Michael Galili, Danmark Tekniske Universitet, Denmark

Zhihong Huang, Hewlett Packard laboratories, USA

Wei Jiang, Rutgers Univ., USA

Christian Koos, Karlsruhe Institute of Technology KIT,
Germany

Frank Koppens, ICFO -The Institute of Photonic Sciences,
Spain

Qiang Lin, Univ. of Rochester, USA

Jeremy N. Munday, Univ. of Maryland at College Park, USA

Takasumi Tanabe, Keio Univ., Japan

Sharon M. Weiss, Vanderbilt Univ., USA

Chee Wei Wong, Univ. of California Los Angeles, USA

S99 WWOo7Y)

S&l 8: Ultrafast Optics, Optoelectronics &

Applications

Christophe Dorrer, Univ. of Rochester, USA, Subcommittee
Chair

Jose Azana, INRS-Energie Materiaux et Telecom, Canada

Alan Fry, SLAC National Accelerator Lab, USA

Fumihiko Kannari, Keio Univ., Japan

Cristian Manzoni, IFN-CNR, Italy

Thomas Alexandre Planchon, Delaware State Univ., USA

Bojan Resan, Lumentum, USA

Lawrence Shah, CREOL, Univ. of Central Florida, USA

Thomas Sudmeyer, Université de Neuchétel, Switzerland

Andreas Vaupel, IPG Photonics Corp, USA

Laszlo Veisz, Umea University, Sweden

Zhiyi Wei, CAS Institute of Physics, China

Tobias Witting, Max Born Institute, Germany

S&l 9: Components, Integration, Interconnects

and Signal Processing

Weidong Zhou, Univ. of Texas at Arlington, USA,
Subcommittee Chair

Adam Michael Crook, Lockheed Martin, USA

Sasan Fathpour, CREOL, Univ. of Central Florida, USA

Mark Aaron Foster, Johns Hopkins Univ., USA

Qiaogiang Gan, State Univ. of New York at Buffalo, USA

Mo Li, Univ. of Minnesota, USA

Marianna Pantouvaki, IMEC Interuniversity Microelectronics
Center, Belgium

Richard V. Penty, Univ. of Cambridge, UK

Stefan Francis Preble, Rochester Institute of Technology, USA

Jian Wang, Huazhong Univ. of Science and Technology, China

Jianping Yao, Univ. of Ottawa, Canada

All conference locations are in the San Jose Convention Center unless otherwise noted.
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S&I 10: Biophotonics and Optofluidics

Andreu Llobera, Carl Zeiss Vision GmbH, Germany,
Subcommittee Chair

Hatice Altug, Ecole Polytechnique Federale de Lausanne,
Switzerland

Kishan Dholakia, Univ. of St Andrews, UK

Ewa M. Goldys, Macquarie Univ., Australia

Aaron Hawkins, Brigham Young Univ., USA

Jessica Perea Houston, New Mexico State Univ., USA

Nien-Tsu Huang, National Taiwan Univ., Taiwan

Ralph Jimenez, Univ. of Colorado at Boulder, USA

Rainer Andreas Leitgeb, Medical Univ. Vienna, Austria

Ute Neugebauer, Center for Sepsis Control and Care Jena,
Germany

Kevin K. Tsia, Univ. of Hong Kong, Hong Kong

S&I 11: Fiber Photonics

Shinji Yamashita, Univ. of Tokyo, Japan, Subcommittee Chair

Kazi S. Abedin, OFS Laboratories, USA

Shahraam Afshar, Univ. of South Australia, Australia

Shaif-Ul Alam, Univ. of Southampton, UK

Camille-Sophie Bres, Ecole Polytechnique Federale de
Lausanne, Switzerland

Neil Broderick, Univ. of Auckland, New Zealand

Andy Chong, Univ. of Dayton, USA

Liang Dong, Clemson Univ., USA

Peter D. Dragic, Univ of lllinois at Urbana-Champaign, USA

Julien Fatome, Université de Bourgogne, France

Ming-lie Hu, Tianjin Univ., China

Khanh Quoc Kieu, Univ. of Arizona, USA

Sze Yun Set, Univ. of Tokyo, Japan

Kenneth Kin-Yip Wong, Univ. of Hong Kong, Hong Kong

S&l 12: Lightwave Communications and Optical

Networks

Michael Vasilyev, Univ. of Texas at Arlington, USA,
Subcommittee Chair

Anjali Agarwal, Vencore Labs, USA

Nicolas K. Fontaine, Nokia Corporation, USA

David Jason Geisler, MIT Lincoln Lab, USA

Vladimir S. Grigoryan, Ciena Corporation, USA

Yue-Kai Huang, NEC Laboratories America Inc, USA

Francesca Parmigiani, Univ. of Southampton, UK

Yikai Su, Shanghai Jiao Tong Univ., China

Takashi Sugihara, Mitsubishi Electric Corporation, Japan

Stylianos Sygletos, Aston Univ., UK

loannis Tomkos, Athens Information Technology Center,
Greece

S&l 13: Active Optical Sensing

Mark Phillips, Pacific Northwest National Lab, USA,
Subcommittee Chair

Adam J. Fleisher, NIST, USA

Aleksandra Foltynowicz-Matyba, Umea University, Sweden

Scott Sheridan Howard, Univ. of Notre Dame, USA

R. Jason Jones, Univ. of Arizona, USA

Waruna Kulatilaka, Texas A&M Univ., USA

Bernhard Lend|, Technische Universitat Wien, Austria

Michal Pawel Nikodem, Wroclaw Research Centre EIT+,
Poland

Todd H. Stievater, US Naval Research Lab, USA

Damien Weidmann, STFC Rutherford Appleton Lab, UK

lan M. White, Univ. of Maryland at College Park, USA

Michael Wojcik, Space Dynamics Lab, USA

S&l 14: Optical Metrology

lan R. Coddington, NIST, USA, Subcommittee Chair

Katja Beha, Menlo Systems GmbH, Germany

Tara Michele Fortier, NIST, USA

Jérdbme Genest, Université Laval, Canada

Jungwon Kim, Korea Advanced Inst. of Science & Tech, South
Korea

Marco Andrea Marangoni, Politecnico di Milano, Italy

Michael Joseph Martin, Sandia National Laboratories, USA

Mark Notcutt, Stable Laser Systems, USA

Stephane Schilt, Université de Neuchétel, Switzerland

Guanhao Wu, Tsinghua Univ., China

Fundamental Science

Junichiro Kono, Rice Univ., USA, General Chair

Yurii A. Vlasov, Univ of lllinois at Urbana-Champaign, USA,
General Chair

Benjamin J. Eggleton, Univ. of Sydney, Australia, Program
Chair

Irina Novikova, College of William & Mary, USA, Program
Chair

FS 1: Quantum Optics of Atoms, Molecules and

Solids

Sergey Polyakov, NIST, USA, Subcommittee Chair

Daniel Felinto Pires Barbosa, Universidade Federal de
Pernambuco, Brazil

Boris Blinov, Univ. of Washington, USA

Hugues de Riedmatten, ICFO -The Institute of Photonic
Sciences, Spain

Ivo Pietro Degiovanni, INRIM, Italy

Edward Flagg, West Virginia Univ., USA

Elizabeth A. Goldschmidt, US Army Research Lab, USA

Virginia O. Lorenz, Univ. of lllinois at Chicago, USA

Andreas Muller, Univ. of South Florida, USA

Tracy Northup, Univ. of Innsbruck, Austria

Joshua Nunn, Univ. of Oxford, UK

Monika Schleier-Smith, Stanford Univ., USA

Olga V. Tikhonova, M. V. Lomonosov Moscow State Univ.,
Russia

Ite A. Yu, National Tsing Hua Univ., Taiwan

All conference locations are in the San Jose Convention Center unless otherwise noted.
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FS 2: Quantum Science, Engineering and

Technology

Todd B. Pittman, Univ. of Maryland Baltimore County, USA,
Subcommittee Chair

Konrad Banaszek, Uniwersytet Warszawski, Poland

Joshua Bienfang, NIST, USA

Ryan M Camacho, Sandia National Laboratories, USA

John Charles Howell, Univ. of Rochester, USA

Elanor H. Huntington, Univ. of New South Wales, Australia

Yoon-Ho Kim, Pohang Univ of Science & Technology, South
Korea

Nathan Kim Langford, Technische Universiteit Delft,
Netherlands

Olivier Pfister, Univ. of Virginia, USA

Kevin Resch, Univ. of Waterloo, Canada

Shigeki Takeuchi, Kyoto Univ., Japan

Sebastien Tanzilli, Universite de Nice Sophia Antipolis, France

Philip Walther, Universitat Wien, Austria

FS 3: Metamaterials and Complex Media

Alexey G Yamilov, Missouri Univ of Science & Technology,
USA, Subcommittee Chair

Viktoriia Babicheva, Georgia State Univ., Ukraine

Yaron Bromberg, The Hebrew Univ., Israel

Yidong Chong, Nanyang Technological Univ., Singapore

Nicholas Fang, MIT, USA

Xu Fang, Univ. of Southampton, UK

Sylvain Gigan, Laboratoire Kastler-Brossel, France

Zubin Jacob, Univ. of Alberta, Canada

Andrei V. Lavrinenko, Danmarks Tekniske Universitet,
Denmark

Vinod M. Menon, City College of New York, USA

Junsuk Rho, POSTECH, South Korea

Vera Smolyaninova, Towson Univ., USA

Sefaattin Tongay, Arizona State Univ., USA

Xiaobo Yin, Univ. of Colorado at Boulder, USA

FS 4: Optical Excitations and Ultrafast

Phenomena in Condensed Matter

Keshav Moreshwar Dani, Okinawa Inst of Science &
Technology, Japan, Subcommittee Chair

Hui Deng, Univ. of Michigan, USA

Michael B. Johnston, Univ. of Oxford, UK

Emmanouil Kioupakis, Univ. of Michigan, USA

Chih-Wei Lai, US Army Research Lab, USA

Xiaoqjin Li, Univ. of Texas at Austin, USA

Kazunari Matsuda, Kyoto Univ., Japan

Janice Musfeldt, Univ. of Tennessee Knoxville, USA

Denis Seletskiy, Univ. of Konstanz, Germany

Mark S. Sherwin, Univ. of California Santa Barbara, USA

Ajay K. Sood, Indian Institute of Science, India

Diyar Talbayev, Tulane Univ., USA

Jerome Tignon, CNRS - Laboratoire Pierre Aigrain, France

Lyubov Titova, Worcester Polytechnic Institute, USA

Xiadong Xu, Univ. of Washington, USA

FS 5: Nonlinear Optics and Novel Phenomena

J. Stewart Aitchison, Univ. of Toronto, Canada, Subcommittee
Chair

Matteo Clerici, Univ. of Glasgow, UK

Mercedeh Khajavikhan, CREOL, Univ. of Central Florida, USA

Zhiyuan Li, Chinese Academy of Sciences, China

David J. Moss, Swinburne Univ. of Technology, Australia

Alessia Pasquazi, INRS, Canada

Ulf Peschel, Friedrich-Schiller-Universitat Jena, Germany

Mikael C. Rechtsman, The Pennsylvania State Univ., USA

Venugopal Rao Soma, Univ. of Hyderabad, INDIA

Frank W. Wise, Cornell Univ., USA

Jianke Yang, Univ. of Vermont, USA

Kresten Yvind, Danmarks Tekniske Universitet, Denmark

FS 6: Nano-Optics and Plasmonics
Henri Lezec, NIST, USA, Subcommittee Chair
Amit Agrawal, NIST, USA

Palash Bharadwaj, Rice Univ., USA

Richard Blaikie, Univ. of Otago, New Zealand
Jennifer Dionne, Stanford Univ., USA

Xiaobo Yin, Univ. of Colorado Boulder, USA
Nanfang Yu, Columbia Univ., USA

Rashid Zia, Brown Univ., USA

Wei Zhou, Virginia Tech Univ., USA

S99 WWOo7Y)

FS 7: High-Field Physics and Attoscience

Francois Légaré, INRS-Energie Mat & Tele Site Varennes,
Canada, Subcommittee Chair

Michael Chini, Univ. of Central Florida, USA

Oren Cohen, Technion Israel Institute of Technology, Israel

Matthias Fuchs, Univ. of Nebraska Lincoln, USA

Shambhu Ghimire, SLAC/Stanford Univ., USA

Nobuhisa Ishii, Institute for Solid State Physics, Japan

Johan Mauritsson, Lund Univ., Sweden

Mauro Nisoli, Politecnico di Milano, Italy

Markus Roth, Technische Universitdt Darmstadt, Germany

Artem Rudenko, Kansas State Univ., USA

Olga Smirnova, Max Born Institute, Germany

Xiaoming Wang, Washington State Univ., USA

Amelle Zair, Imperial College London, UK

CLEO Steering Committee

The Optical Society

Craig Arnold, Princeton Univ., USA

Timothy J. Carrig, Lockheed Martin Coherent Technologies,
USA

Ingmar Hartl, DESY, Germany

Yurii Vlasov, IBM TJ Watson Research Center, USA

Jonathan Zuegel, Lab for Laser Energetics, Univ. of Rochester,
USA

IEEE/Photonics Society

Ann Catrina Coleman, Univ. of Texas at Dallas, USA, Chair
Seth Bank, Univ. of Texas at Austin, USA

Kent Choquette, Univ. of lllinois at Urbana-Champaign, USA
Peter Smowton, Cardiff Univ., UK

Weidong Zhou, Univ. of Texas at Arlington, USA

All conference locations are in the San Jose Convention Center unless otherwise noted.
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APS/Division of Laser Science

Nicholas Bigelow, Univ. of Rochester, USA
Rohit Prasankumar, Los Alamos National Lab, USA

Exhibitor Representative
Mark Tolbert, Toptica Photonics Inc., USA

Ex-Officio

Peter Andersen, Danmarks Tekniske Universitet, Denmark
Stewart Aichison, Univ. of Toronto, Canada

Sterling J. Backus, Kapteyn-Murnane Labs., USA
Zhigang Chen, San Francisco State Univ., USA

Kent Choquette, Univ. of lllinois, USA

Ben Eggleton, Univ. of Sydney, Australia

Amr Helmy, Univ. of Toronto, Canada

Nicusor Iftimia, Physical Sciences Inc., USA

Wilhelm G. Kaenders, Toptica Photonics Inc., Germany
Jin Kang, Johns Hopkins Univ., USA

Junichiro Kono, Rice Univ., USA

Michal Lipson, Columbia Univ., USA

Michael M. Mielke, TRUMPF Inc., USA

Nathan Newbury, NIST, USA

Irina Novikova, College of William & Mary, USA

Todd Pittman, Univ. of Maryland Baltimore County, USA
Siddharth Ramachandran, Boston Univ., USA

Jessie Rosenberg, IBM TJ Watson Research Center, USA
Jeff Shapiro, MIT, USA

Dirk H. Sutter, TRUMPF Laser GmbH, Germany

Yurii A. Vlasov, Univ. of lllinois at Urbana-Champaign, USA
Christian Wetzel, Rensselaer Polytechnic Inst., USA
Shinji Yamashita, Univ. of Tokyo, Japan

CLEO Budget Committee

Craig Arnold, Princeton Univ., USA

Joe Haus, Univ. of Dayton, USA

Kent Choquette, Univ. of lllinois at Urbana-Champaign, USA
Chris Jannuzzi, IEEE Photonics Society, USA

Kate Kirby, American Physical Society, USA

Elizabeth A. Rogan, The Optical Society, USA

Peter Delfyett, Jr., Univ. of Central Florida/CREOL, USA

Joint Council on Applications

Eric Mottay, Amplitude Systemes, France, Chair
Wilhelm G. Kaenders, Toptica Photonics Inc, Germany
Yu Chen, Univ. of Maryland at College Park, USA
Amy Eskilson, Inrad Optics, USA

Peter Fendel, Thorlabs Inc., USA

Klause Klein, Coherent, Inc., USA

Tyler Morgus, Thorlabs Inc., USA

Rick Plympton, Optimax Systems, USA

Mark Tolbert, Toptica Photonics, USA

Chris Wood, Insight Photonic Solutions, USA

All conference locations are in the San Jose Convention Center unless otherwise noted.
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Agenda of Sessions — sunday, 14 May

07:30- —_—
17:30 Registration, Concourse Level
08:30- $C149: Foundations of Nonlinear Optics
12:30 $C221: Nano Photonics: Physics and Techniques

SC361: Coherent Midinfrared Sources and Applications
08:30-
15:00 SC456: How to Start A Company
1 2?8_ Cheeky Scientist Workshops, Winchester Room/ Hilton
13:30- SC439: Attosecond Optics
16:30 5C403: NanoCavity Quantum Electrodynamics and Applications
13:30- SC157: Laser Beam Analysis, Propagation, and Shaping Techniques
17:30 SC396: Frontiers of Guided Wave Nonlinear Optics

Explanation of Session/Presentation Codes

STu2A.4

\ Session

Designation
(alphabetically)

Meeting Name

A = Applications and Technology Series Number Number
F = Fundamental Science 1 = First Series of Sessions (presentation
S = Sc!ence & Innovations 2 = Second Series of Sessions order within
J = Joint 3 = Third Series of Sessions the session)
4 = Fourth Series of Sessions
\/
Day of the Week
M = Monday

Tu = Tuesday

W = Wednesday
Th Thursday

F = Friday

The first letter of the code designates the meeting (For instance, A=Applications & Technology,
F=Fundamental Science, S=Science and Innovations, J=Joint). The second element denotes the day
of the week (Monday=M, Tuesday=Tu, Wednesday=W, Thursday=Th, Friday=F). The third element
indicates the session series in that day (for instance, 2 would denote the second parallel sessions

in that day). Each series of sessions begins with the letter A in the fourth element and continues
alphabetically through a series of parallel sessions. The number on the end of the code (separated
from the session code with a period) signals the position of the talk within the session (first, second,
third, etc.). For example, a presentation coded SM2A.4 indicates that this paper is part of Science and
Innovations (S) and is being presented on Monday (M) in the second series of sessions (2), and is the
first parallel session (A) in that series and the fourth paper (4) presented in that session.
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Agenda of Sessions — Monday, 15 May

Executive Executive Executive Executive Executive Executive Executive
Ballroom Ballroom Ballroom Ballroom Ballroom Ballroom Ballroom
210A 210B 210C 210D 210E 210F 210G
%88_ Registration, Concourse Level
08:00- | AM1A ¢ A&T AM1B ¢ SM1C ¢ Plasmonic | FM1D ¢ Attosecond | FM1E ¢ Engineered | FM1F ¢ FM1G e Parity-
10:00 | Topical Review Photovoltaics Biosensors Science Quantum States Optomechanics and | time Symmetry in
on Advances in with Atoms and Plasmonics Metamaterials
Laser-based Remote lons
Sensing | (ends at 09:45)
09:00- SC362: Cavity Optomechanics: Fundamentals and Applications of Controlling and Measuring Nano- and Micro-mechanical Oscillators with Laser Light
12:00 SC424: Optical Terahertz Science and Technology
1828_ Coffee Break, Concourse Level
10:30- | AM2A ¢ A&T AM2B ¢ Mid- SM2C ¢ Biomedical | FM2D e Attosecond | FM2E ¢ Atomic FM2F ¢ Engineering | FM2G ¢ Photonic
12:30 | Topical Review IR Sensors and Spectroscopy and High-field Ensemble and Bulk | Nonlinear Materials | Topological
on Advances in Emitters and Cell/Particle Technologies Crystal Quantum Insulators
Laser-based Remote Analysis (ends 12:15) Memories
Sensing |l
10:30- L . .
12:00 Communication and Mentorship, Winchester Room/Hilton
ggg_ Lunch Break (on your own)
12:30- SC301: Quantum Cascade Lasers: Science, Technology, Applications and Markets
15:30 SC378: Introduction to Ultrafast Optics
SC455: Integrated Photonics for Quantum Information Science and Technology New
13:30- | AM3A ¢ A&T AM3B SM3C ¢ In Vivo/ FM3D ¢ Attosecond | JM3E e Symposium | FM3F ¢ Nonlinear FM3G ¢ Dirac-cone
15:30 | Topical Review Greenhouse Gas Deep Tissue Spectroscopy on Sources of Optics in Metamaterials
on Scientific Sensing Imaging Nonclassical Propagating
and Commercial Light and their Geometries |
Progress in Scalability |
Semiconductor
Lasers |
14:00~ . . . ) )
17:30 Understanding Unconscious Bias, Winchester Room/Hilton
1288_ Coffee Break, Concourse Level
16:00- | AM4A ¢ A&T AM4B ¢ SM4C ¢ Optofluidic | SM4D JMA4E ¢ Symposium | FM4F ¢ Nonlinear FM4G e Controlling
18:00 | Topical Review Combustion and Components and Nanophotonics, on Sources of Optics in Emission,
on Scientific Atmospheric Systems Waveguides, and Nonclassical Propagating Absorption and
and Commercial Photonics Microresonators in | Light and their Geometries |l Transfer of Energy
Progress in (ends at 17:45) Sensing Scalability Il with Metamaterials
Semiconductor (ends 17:45)
Lasers Il
17:30- N L . . . .
18:30 Diversity & Inclusion in Optics and Photonics Reception, Market Room/Hilton
;(8)88_ The National Academies Town Hall Meeting on the Future of Materials Research, Salon V & VI/Marriott
;ggg_ OSA Technical Group Poster Session, 230B
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Executive Meeting Meeting Meeting Marriott, Marriott, Marriott, Marriott,
Ballroom Room Room Room Salon Salon Salon Salon
210H 211B/D 212 A/C 212 B/D 1&Il 1] v V&Vi
Registration, Concourse Level
FM1H ¢ Plasmonic | SM1l ¢ Ultrafast SM1J ¢ THz SM1K ¢ Materials | SM1L ¢ High- SM1M SM1N ¢ High-Q SM10 ¢ RF
and Dielectric Modelocked Photonic for Quantum power, High- Integrated Micro-cavities and | Photonics
Metasurfaces and | Oscillators (ends 09:45) Optics energy Fiber Nonlinear Applications
Metamaterials Sources Photonic
Platforms

$C362: Cavity Optomechanics: Fundamentals and Applications of Controlling and Measuring Nano- and Micro-mechanical Oscillators with Laser Light
SC424: Optical Terahertz Science and Technology

Coffee Break, Concourse Level

FM2H ¢ Plasmonic | SM2I ¢ Ultrafast SM2J ¢ THz SM2K e Micro SM2L o SM2M e Nonlinear | SM2N o SM20 e
and Nanophotonic | Pulse Generation | Quantum Optics | and Nanoscale Multiwavelength | Dynamics and Whispering Modulators
Sensors, Switches, and Metamaterials | Fabrication and Comb Fiber Harmonic Gallery Mode
& Photodetectors Sources Generation Micro-cavities
(ends 12:15)
Communication and Mentorship, Winchester Room/Hilton
Lunch Break (on your own)
SC301: Quantum Cascade Lasers: Science, Technology, Applications and Markets
SC378: Introduction to Ultrafast Optics
SC455: Integrated Photonics for Quantum Information Science and Technology New
FM3H ¢ Electron | SM3I ¢ Ultrafast SM3J ¢ THz SM3K e Silicon SM3L e Mode SM3M e Progress | SM3N e SM30 ¢
- Plasmon Amplifiers Communications | Photonics | Locked Fiber in Optical Plasmonics and Integrated
Interactions Lasers | Frequency Metamaterials Quantum
Conversion Photonics
Understanding Unconscious Bias, Winchester Room/Hilton
Coffee Break, Concourse Level
FM4H e Chip-scale | SM4l ¢ Ultrafast SM4J ¢ THz QCLs | SM4K ¢ Resonant | SMAL ¢ Mode SM4M e Optical SM4N e Prevoskite | SM40O ¢
Plasmonic Devices | Pulse Combining | and Imaging Optics Locked Fiber Parametric and Photonic Heterogeneously
and Manipulation Lasers Il Oscillators Crystal Lasers Integrated Si
Photonics

(ends 17:45)

Diversity & Inclusion in Optics and Photonics Reception, Market Room/Hilton

The National Academies Town Hall Meeting on the Future of Materials Research, Salon V & VI/Marriott

OSA Technical Group Poster Session, 230B

CLEO e
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Agenda of SeSSionS—Tuesday, 16 May

Executive Executive Executive Executive Executive Executive Executive
Ballroom Ballroom Ballroom Ballroom Ballroom Ballroom Ballroom
210A 2108 210C 210D 210E 210F 210G
07:00- N
18:00 Registration, Concourse Level
08:00- | ATu1A e Biosensing | ATu1B ¢ A&T ATu1C ¢ Lasers FTu1D ¢ On-chip FTU1E ¢ Defectsin | FTu1F ¢ Quantum FTu1G e Light
10:00 | Technologies Topical Review on for Additive Comb Generation | | Solids for Coherent | Optics and Manipulation with
Neurophotonics | Manufacturing and Control and Single- | Quantum Disordered Media
Surface Structuring Photon Generation | Information
Processing
10:00-
10:30 Coffee Break, Concourse Level
10:30- JTu2A ¢ Plenary Session |, Grand Ballroom
11:30
11:30- _— Y
19:30 Exhibition Open, Exhibit Hall 1,2 & 3
11:30- - ) ”
13:30 Unopposed Exhibit Only Time, Exhibit Hall 1,2 & 3
12:00- . " A .
13:30 OIDA VIP Industry Leaders Speed Meetings Lunch, Exhibit Hall (Advanced Registration Required)
12:00- SC352: Introduction to ultrafast pulse shaping--principles and applications
15:00 SC376: Plasmonics
SC410: Finite Element Modelling Methods for Photonics and Optics
12:00- $C270: High Power Fiber Lasers and Amplifiers
16:00 $C438: Photonic Metamaterials
12:00- s o _— . .
14:30 Market Focus Session I: Precision Applications Using Ultrafast Lasers, Exhibit Hall Theater
12:30-
13:30 Lunch Break (on your own)
13:00- . . . . ) .
17:30 Alternative Careers Paths in Optics and Photonics, Winchester Room/Hilton
13:30- | ATu3A e ATu3B ¢ A&T ATu3C e Industrial FTu3D ¢ On-chip FTu3E ¢ Quantum FTu3F ¢ Quantum- | FTu3G ° Toward
15:30 | Photobiomodulation | Topical Review on Optical Design & Comb Generation Il | Optics of Single Enhanced Applications of
Therapeutics Neurophotonics Il Sensing Emitters Measurements Metasurfaces |
15:30- £ ) .
16-00 Coffee Break and Unopposed Exhibit Only Time, Exhibit Hall 1, 2 & 3
12?(5)_ Market Focus Session II: Update on Optics and Photonics Markets and Opportunities, Exhibit Hall Theater
16:30- . . . "
17-00 Market Focus Session lll: Science Olympiad, Exhibit Hall Theater
16:00- | ATudA » ATu4B e Information | ATu4C e Laser FTudD ¢ On-chip FTu4E ¢ Quantum FTudF ¢ Quantum FTu4G ¢ Toward
18:00 | Spectroscopic Transfer & Precision | Interaction with Quantum Optics Dot Cavity QED Communications Applications of
Sensing Measurement Semiconductrors, Metasurfaces ||
Devices Glasses and Metals
17:00- _— .
18:30 Meet the OSA Editors’ Reception, Market Terrace
18:00- . . .
19:30 JTuSA ¢ Poster Session | and Conference Reception, Exhibit Hall 1, 2 & 3
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Executive Meeting Meeting Meeting Marriott, Marriott, Marriott, Marriott,
Ballroom Room Room Room Salon Salon Salon Salon
210H 211 B/D 212 A/C 212 B/D 1 &Il i v V&V
Registration, Concourse Level
FTulH ¢ STul e Ultrafast STu1J ¢ THz STu1K ¢ Mid-IR STu1M e Optical STuIN STu10 e Petawatt
Fundamental Applications Materials Science | Fiber Sensors Interconnect Photodetectors Laser Technology
Plasmonic & Systems
Nanophotonic (ends at 09:45)
Effects

Coffee Break, Concourse Level

JTu2A e Plenary Session |, Grand Ballroom

Exhibition Open, Exhibit Hall 1,2 & 3

Unopposed Exhibit Only Time, Exhibit Hall 1,2 & 3

OIDA VIP Industry Leaders Speed Meetings Lunch, Exhibit Hall (Advanced Registration Required)

SC352: Introduction to ultrafast pulse shaping--principles and applications

SC37

6: Plasmonics

SC410: Finite Element Modelling Methods for Photonics and Optics

$C270: High Power Fiber Lasers and Amplifiers
SC438: Photonic Metamaterials

Market Focus Session I: Precision Applications Using Ultrafast Lasers, Exhibit Hall Theater

Lunch Break (on your own)

Alternative Careers Paths in Optics and Photonics, Winchester Room/Hilton

FTu3H ¢ Active
Plasmonics and
Nanophotonics

STu3l ¢ Ultrafast
Metrology |

STu3J ¢ High-field
THz Generation

STu3K o
Structured and
Gas-filled Fibers

JTu3L e
Symposium on
Ultrafast Laser
Technology

for X-ray Free
Electron Lasers |

STu3M e Coherent
Transmission
Systems

STu3N e Electro-
Optic & Acousto-
Optic Devices

JTu30 »
Symposium

on Military
Applications of
High Powered
Lasers |

Coffee Break and Unopposed Exhibit Only Time, Exhibit Hall 1, 2 & 3

Market Focus Session II: Update on Optics and Photonics Markets and Opportunities, Exhibit Hall Theater

Market Focus Session lll: Science Olympiad, Exhibit Hall Theater

FTu4H e
Functional
Plasmonics with
2D and Novel
Materials

STudl e Ultrafast
Metrology Il

STudJ e
Microcomb
Nonlinear Optical
Technology

STudK « OAM
& Higher-Order
Mode Fibers
(ends at 17:45)

JTudL »
Symposium on
Ultrafast Laser
Technology

for X-ray Free
Electron Lasers Il

STu4M ¢ Nonlinear
Impairments

in Optical
Communications
(ends at 17:30)

STudN e
Optomechanics

STu4O ¢ Spatial
and Temporal
Beam Control

Meet the OSA Editors’ Reception, Market Terrace

JTu5A e Poster Session | and Conference Reception, Exhibit Hall 1,2 & 3

CLEO e
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Agenda of SeSSionS—Wednesday, 17 May

Executive Executive Executive Executive Executive Executive Executive
Ballroom Ballroom Ballroom Ballroom Ballroom Ballroom Ballroom
210A 210B 210C 210D 210E 210F 210G
07:30- N
18:00 Registration, Concourse Level
08:00- | AW1A ¢ Medical AW1B ¢ Sensingin | SW1C ¢ Nanolasers | FW1D ¢ Non- FW1E ¢ Rare FW1F ¢ Quantum JW1G ¢ Symposium
10:00 | Devices and Fibers and Free- and Frequency diffracting Beams Earth Solid State Entaglement on Advances in
Systems space Combs Quantum Memories Metaphotonic
Devices |
10:00- . »
18:30 Exhibition Open, Exhibit Hall 1,2 & 3
10:00- . ”
12:00 JW2A e Poster Session Il, Exhibit Hall 1, 2 & 3
10:00- -
10-30 Coffee Break, Exhibit Hall 1,2 & 3
10:00- OSA Members, Family and Friends Tour - Computer History Museum
12:45 Shuttle transportation will depart from the Hilton’s Almaden Avenue entrance at 10:15 (Advanced Registration Required)
1288_ Market Focus Session IV: How the Changing Political Landscape will Impact your Company, Exhibit Hall Theater
12:00- . . ” ) .
13:00 Lunch and Unopposed Exhibit Only Time, Exhibit Hall 1, 2 & 3 (concessions available)
13:00- .
15:00 JW3A ¢ Plenary Session Il and Awards, Grand Ballroom
15:00- 0 ) "
15:30 Coffee Break and Unopposed Exhibit Only Time, Exhibit Hall 1, 2 & 3
15:00- . . . "
16:30 Market Focus Session V: Bright Ideas Competition, Exhibit Hall Theater
15:30- | AW4A ¢ Biomedical | AW4B ¢ Lasersand | SWAC e FWA4D ¢ Nonlinear | FWAE ¢ FW4F ¢ Quantum JWA4G ¢ Symposium
17:30 | Imaging | Applications Semiconductor Optical Sources Quantum State States and on Advances in
(ends at 17:15) Lasers on Silicon Generation and Sensing with Metaphotonic
Characterization Optomechanical Devices Il
Systems
(starts at 16:00)
16:30- . - »
18:30 Happy Hour in Exhibit Halll, Exhibit Hall 1, 2 & 3
18:00- . . .
19:00 OSA Nanophotonics Technical Group 20x20 Talks, Executive Ballroom 210A

CLEO
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Executive Meeting Meeting Meeting Marriott, Marriott, Marriott, Marriott,
Ballroom Room Room Room Salon Salon Salon Salon
210H 211 B/D 212 A/C 212B/D [&Il 1] v V&Vi
Registration, Concourse Level
FW1H ¢ Extreme | SW1l ¢ SW1J ¢ Precision | SW1K e Flexible SWIL ¢ Sensing SW1M e Nonlinear | SW1N e Silicon SW10 e
Electromagnetic Space-Division References and and Soft in Dynamic Optics for Photonic Devices | Optical Comb
Radiation-THZ to | Multiplexed Optical Synthesis | Optoelectronics and Extreme Spectroscopy and | and Structures & Integrated
EUV: Generation, | Optical Environments, Sensing Systems
Detection & Communications Plasmas, and
Applications (ends at 09:45) Explosions
Exhibition Open, Exhibit Hall 1, 2 & 3
JW2A ¢ Poster Session Il, Exhibit Hall 1,2 & 3
Coffee Break, Exhibit Hall 1,2 & 3
OSA Members, Family and Friends Tour - Computer History Museum
Shuttle transportation will depart from the Hilton’s Almaden Avenue entrance at 10:15 (Advanced Registration Required)
Market Focus Session IV: How the Changing Political Landscape will Impact your Company, Exhibit Hall Theater
Lunch and Unopposed Exhibit Only Time, Exhibit Hall 1, 2 & 3 (concessions available)
JW3A ¢ Plenary Session Il and Awards, Grand Ballroom
Coffee Break and Unopposed Exhibit Only Time, Exhibit Hall 1, 2 & 3
Market Focus Session V: Bright Ideas Competition, Exhibit Hall Theater
FWA4H e Ultrafast | SW4l ¢ Orbital SW4J ¢ Precision | SW4K ¢ 2D SWAL e Standoff SW4M e Concepts | SW4AN e SW40 o
Optics and Angular Spectroscopy Materials & and Remote & Advances in Microresonator Laser Induced
Plasmonics in Momentum Devices | Sensing Quasi-phase Frequency Comb | Excitations in
Nanostructures Based Optical Matching Matter
Communications
(ends at 17:00)

Happy Hour in Exhibit Halll, Exhibit Hall 1, 2 & 3

OSA Nanophotonics Technical Group 20x20 Talks, Executive Ballroom 210A

CLEO e
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Agenda of SeSSionS—Thursday, 18 May

Executive Executive Executive Executive Executive Executive Executive
Ballroom Ballroom Ballroom Ballroom Ballroom Ballroom Ballroom
210A 210B 210C 210D 210E 210F 210G
07:30- R
18:30 Registration, Concourse Level
08:00- | ATh1A e Biomedical | ATh1B e STh1C ¢ lll-V Lasers | FTh1D ¢ Topological | JTh1E ¢ Quantum FTh1F e Ultrafast FTh1G ¢ Nonlinear
10:00 | Imaging I Active Remote Photonics Photonics | Exciton Dynamics and Hyperbolic
Environmental in Van Der Waals Metamaterials
Sensing Materials
10:00- I .
15:00 Exhibition Open, Exhibit Hall 1, 2 & 3
10:00- . ) - ) -
11:30 Coffee Break (10:00-10:30) and Unopposed Exhibit Only Time, Exhibit Hall 1, 2 & 3
10:00- . .
12:00 JTh2A e Poster Session Ill, Exhibit Hall 1, 2 & 3
10:15- "
13:00 Technology Transfer Program, Exhibit Hall Theater
11:30- ) "
13:30 Pizza Lunch, Exhibit Hall 1,2 & 3
14:00- | JTh3A ¢ Symposium | ATh3B ¢ Optical ATh3C ¢ A&T FTh3D ¢ PT JTh3E ¢ Quantum FTh3F e Ultrafast JTh3G ¢ Symposium
16:00 | on Multimodal Devices & Topical Review on | Symmetry and Photonics Il Lattice and on Optomechanics:
Imaging in Components Extreme Ultraviolet | Beyond Molecular Dynamics | Towards the
Biophotonics | and Soft X-ray Second Quantum
Sources and Revolution |
Application |
16:00-
16:30 Coffee Break, Concourse Level
16:30- | JTh4A ¢ Symposium | ATh4B e Process ATh4C ¢ A&T FTh4D ¢ Solitons FTh4E ¢ Single- FTh4F ¢ Imaging JTh4G ¢ Symposium
18:30 | on Multimodal Evaluation & Topical Review on | and Temporal Wave | Photon Sources Electron Dynamics | on Optomechanics:
Imaging in Microscopy Extreme Ultraviolet | Guiding and Quantum on the Nano-, Towards the
Biophotonics Il and Soft X-ray Communications Femto- Scale Second Quantum
Sources and Revolution Il
Application Il
18:30- .
20-00 Dinner Break (on your own)
20:00- . .
22:00 Postdeadline Paper Sessions
CLEO e 14-19 May 2017




Executive Meeting Meeting Meeting Marriott, Marriott, Marriott, Marriott,
Ballroom Room Room Room Salon Salon Salon Salon
210H 211B/D 212 A/C 212 B/D [ &Il ] v V&V
Registration, Concourse Level
FTh1H o STh1l e 2D STh1J e Laser STh1K ¢ Nonlinear | STh1L ¢ High STh1M ¢ Phased | STh1N e Optical STh10 ¢ Direct
Nanoscale Materials and Ablation Fiber Photonics | | Average Power Arrays Related Computing & Detection
Optomechanics Devices Il Fundamentals and Lasers Device Communications | Multicarrier
Applications using Photonic Optical
Nanostructures Communications
Exhibition Open, Exhibit Hall 1, 2 & 3
Coffee Break (10:00-10:30) and Unopposed Exhibit Only Time, Exhibit Hall 1, 2 & 3
JTh2A e Poster Session Ill, Exhibit Hall 1, 2 & 3
Technology Transfer Program, Exhibit Hall Theater
Pizza Lunch, Exhibit Hall 1,2 & 3
FTh3H ¢ Photonics | STh3l ¢ Quantum | STh3J e Ultrafast | STh3K e Nonlinear | STh3L ¢ Dual JTh3M o STh3N e Light STh30 ¢ Free-
Crystals for Light | Confined Materials | Laser-Material Fiber Photonics Il | Frequency Comb | Symposium Emitters and Space Optical
Manipulation and | & Devices Interactions Techniques on Optical Lasers Communications
Concentration Microcavities for
Ultrasensitive
Detection |
Coffee Break, Concourse Level

FTh4H e Optical STh4l e Emerging | STh4J ¢ Ultrafast | STh4K ¢ Imaging | STh4L ¢ Precision | JTh4M ¢ STh4N e Photonic | STh40 ¢ Quantum
and Thermal Optical Materials | Laser Processing | and Nonlinear Timing and Symposium Crystals & Their Cascade Lasers
Superresolution Fiber Effects Ranging on Optical Applications
Imaging and Microcavities for

Nanofocusing

Ultrasensitive
Detection Il

Dinner Break (on your own)

Postdeadline Paper Sessions

CLEO e
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Agenda of Sessions — Friday, 19 May

Supercontinuum and
Applications Il

in Precision
Interferometry Il

Executive Executive Executive Executive Executive Executive
Ballroom Ballroom Ballroom Ballroom Ballroom Ballroom
210A 210B 210C 210D 210E 210F
07:30- N
12:00 Registration, Concourse Level
08:00- | AF1A ¢ A&T AF1B ¢ Application & SF1C ¢ Frequency JF1D ¢ Symposium FF1E ¢ Single-Photon FF1F ¢ Optical &
10:00 | Topical Review on Advances of Frequency | Comb Technology on Thermal Noise Detectors THZ Spectroscopy of
Supercontinuum and Combs in Precision Quantum Matter
Applications | Interferometry |
10:00-
10:30 Coffee Break, Concourse Level
10:30- | AF1A » A&T AF2B e Applied SF2C ¢ Frequency JF2D ¢ Symposium FF2E ¢ Quantum FF2F o Valley
12:30 | Topical Review on Spectroscopy Comb Applications on Thermal Noise Technologies Coherence and

Polariton Dynamics in
2D Materials

CLEO
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Executive
Ballroom
210G

Executive
Ballroom
210H

Meeting
Room
211 B/D

Meeting
Room
212 A/C

Meeting
Room
212 B/D

Marriott,
Salon
1 &Il

Marriott,
Salon
[}

Registration, Concourse Level

FF1G ¢ Nanoparticle

SF1H e Waveguides

SF1I ¢ Integrated

SF1J ¢ Micro- and

SF1K e Laser Facilities

SF1L ¢ Data Center

SF1M e Aerosol and

Mediated and Ring Resonators | Photonic Devices Nanophotonic and Applications Communications Gas Sensing
Emission and Field Devices (ends at 09:30)
Enhancement

Coffee Break, Concourse Level
FF2G ¢ Nanoscale SF2| o Detectors and | SF2J ¢ Surface SF2K e Infrared Laser | SF2L ¢ Advanced SF2M ¢ Combustion
Control of Quantum Other Novel Devices | Emitting Lasers Sources Fiber Devices and Diagnostics and
Emission Concepts Imaging

(ends at 12:15)
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Executive Ballroom
210A

Executive Ballroom
210B

CLEO: Applications
& Technology

08:00-10:00

AM1A o A&T Topical Review
on Advances in Laser-based
Remote Sensing |

Presider: To be Determined

AM1A1 « 08:00 T

Coherent Adaptive Optical System, Joseph
Marron'; "Raytheon, USA. An adaptive opti-
cal system in which coherent images are
processed to determine wavefront error and
the error is corrected by applying the inverse
to a deformable mirror is discussed.

AM1A.2 « 08:30 LI

Research Results, Lessons Learned and Fu-
ture Perspective of Forward-looking LIDAR
for Aircraft, Nikolaus P. Schmitt'; "Airbus
Group Innovations, Germany. Forward-look-
ing LIDAR measurements on-board aircraft
have been realized. Results show potential for
real-time anticipation of atmospheric distur-
bances and automated counter-maneuvering
in the future. However, a multi-functional
design approach is required. Results, lessons
and perspectives will be discussed.

08:00-10:00

AM1B ¢ Photovoltaics
Presider: Stephanie Tomasulo;
Naval Research Lab, USA

AM1B.1 ¢ 08:00

Extremely Cost-effective and Efficient Solar
Vapor Generation Using Thermally Isolated
Black Paper, Zhejun Liu'?, Haomin Song',
Dengxin Ji', Chenyu Li", Alec Cheney', Youhai
Liu', Nan Zhang', Xie Zeng', Borui Chen', Jun
Gao?, Xiang Liu®, Diana Aga*, Suhua Jiang?,
Zongfu Yu®, Qiaogiang Gan'; 'Dept. of Elec-
trical Engineering, The State Univ. of New
York at Buffalo, USA; ?Material Science Dept.,
Fudan Univ., China; *Dept. of Environmental
Science and Engineering, Fudan Univ., China;
“The State Univ. of New York at Buffalo, Dept.
of Chemistry, USA; *Dept. of Electrical and
Computer Engineering, Univ. of Wisconsin,
USA. We report an efficient strategy using
extremely low-cost materials. Due to the
excellent thermal insulation, a record thermal
efficiency of ~88% was obtained under one
sun without concentration, corresponding
to the evaporation rate of 1.28 kg/(m?eh).

AM1B.2 ¢ 08:15

Broadband Polarization-Insensitive Ab-
sorption In Solar Spectrum Enhanced By
Magnetic Polaritons, Xu Han? Kebo He',
Ziqji Liv®, Zhubing He®, Zhaoyu Zhang'; 'The
Chinese Univ. of Hong Kong, Shenzhen,
China; ?Peking Univ. Shenzhen Graduate
School, China; *South Univ. of Science and
Technology of China, China. A broadband
polarization-insensitive solar absorber with
simple structure based on metamaterials is
proposed. The excitation of SPPs, MPs and
CMPs enables a wide plateau exceeding
absorbance of 90%, which is favorable for
solar harvesting.

AM1B.3 ¢ 08:30

Highly Reproducible- Organometallic
Halide Perovskite Microdevices Based
on Top-Down Lithography, Nan Zhang',
Wenzhao Sun', Zhiyuan Gu', Wang Kaiyang',
Shuai Wang', Wenshan Cai?, Shumin Xiao',
Qinghai Song'; 'State Key Lab on Tunable
laser Technology, Ministry of Industry and
Information Technology Key Lab of Micro-
Nano Optoelectronic Information System,
Shenzhen Graduate School, Harbin Inst.
of Technology, China; 2School of Electrical
and Computer Engineering, Georgia Inst.
of Technology, USA. Herein we fabricate
highly reproducible-organometallic-halide-
perovskite based devices, various device
shapes that are hard to directly synthesize,
unique properties and an improved photo-
detector have been successfully achieved.
The advances will shed light on the practical
applications.

CLEO e

Executive Ballroom
210C

CLEO: Science &
Innovations

08:00-10:00

SM1C e Plasmonic Biosensors
Presider: Nien-Tsu Huang;
National Taiwan Univ., Taiwan

SM1C.1+08:00 @ INIED
High-Speed Super-Resolution Microscopy
for Biological Imaging, Anna Bezryadina',
Junxiang Zhao', Joseph Ponsetto’, Yang
Xia?, Xiang Zhang?, Zhaowei Liu'; 'Electri-
cal and Computer Engineering, Univ. of
California, San Diego, USA; ?Physics, Univ.
of California, Berkeley, USA. We used new
super resolution imaging method, localized
plasmonic structure illumination microscopy
(LPSIM), to observe biological specimens’
movement. This approach allows biologically
friendly video rate imaging with wide field of
view and 50nm resolution.

SM1C.2 » 08:30

Quantitative Label-free Imaging of Live-cell
Adhesion Using Photonic Crystal Enhanced
Microscopy (PCEM), Yue Zhuo', Ji Sun Choi',
Thibault Marin?, Hojeong Yu', Brendan Har-
ley", Brian T. Cunningham'; "Univ of lllinois
at Urbana-Champaign, USA; ?Research Park,
UIUC, USA. To quantify live-cell adhesion, a
photonic crystal biosensor surface with an
extracellular matrix coating is monitored
within a PCEM instrument to dynamically
image changes in attached cell mass-density
during live-cell attachment, spreading, and
drug response.

14-19 May 2017

Executive Ballroom
210D

CLEO: QELS-
Fundamental Science

08:00-10:00

FM1D e Attosecond Science
Presider: Francois Legare; INRS-
Energie Mat & Tele Site Varennes,
Canada

FM1D.1 » 08:00

Versatile Sources of High-order Harmonics
for Multiple Applications, Anne L'Huillier";
"Lund Univ., Sweden. This tutorial will intro-
duce the physics of high-order harmonic
generation and attosecond pulses and give
an orientation of the performances and main
applications of current HHG sources.

Anne L'Huillier defended her thesis in 1986
in Paris and was permanent researcher at the
CEA Saclay, France until 1995. She moved
to Lund University, Sweden, becoming full
professor in 1997. Her research is centered
around high-order harmonic generation in
gases and its applications, in particular in
attosecond science.



Executive Ballroom
210E

08:00-09:45

FM1E e Engineered Quantum
States with Atoms and lons
Presider: llja Gerhardt; Max
Planck Inst. for Solid State
Research, Germany

FM1E.1 ¢ 08:00

Macroscopically Visible Quantum Interfer-
ence Due to Strong Interactions in Collid-
ing BECs, Rachel E. Wooten', Mackillo Kira';
'Center for Ultrafast Optical Science, Univ. of
Michigan, USA. We use a non-perturbative
many-body theory to explore macroscopic
quantum interference in strongly interacting,
colliding Bose-Einstein condensates.

FMIE.2 + 08:15 @I

Quantum Many-body Physics with Multi-
mode Cavity QED, Benjamin Lev'; 'Stan-
ford Univ., USA. We report our observation
of a novel form of nonequilibrium phase
transition, the condensation of supermode-
density-wave-polaritons, by placing a BEC
of atoms inside a multimode optical cavity.

Executive Ballroom
210F

Executive Ballroom
210G

CLEO: QELS-Fundamental Science

08:00-10:00

FM1F ¢ Optomechanics and
Plasmonics

Presider: Mercedeh Khajavikhan;
Univ. of Central Florida, CREOL,
USA

FM1F.1 ¢ 08:00

Guided Entropy-Wave Scattering, Wil-
liam H. Renninger', Ryan Behunin', Peter
T. Rakich'; 'Yale Univ., USA. Driven optical
scattering from guided entropy-waves is
demonstrated in superfluid helium-4 in a
hollow-core fiber. A single strongly-coupled
second-sound resonance is observed, which
varies with temperature in proportion to the
known second-sound speed, as predicted.

FM1F.2 ¢ 08:15

Enabling Strong Coupling in Nanoscale Sili-
con Optomechanical Waveguides, Raphaél
Van Laer'!, Amir H. Safavi-Naeini'; 'Stanford
Univ., USA. We simulate giant sideband-
resolved interaction between telecom
photons and megahertz phonons traveling
along a silicon double-slot waveguide. The
calculations predict a Rabi flop length below
100 pum and a Brillouin gain coefficient above
10° Wm'.

FM1F.3 « 08:30

Noise analysis under nonlinear optical
spring effect in cavity optomechanical
sensors, Lingzhi Li", Jaime Flor Flores', Chee
Wei Wong'; "Mesoscopic Optics and Quan-
tum Electronic, USA. Cavity optomechanical
sensors with high resolution can be affected
by nonlinear optical spring effect. Theoretical
analysis and experiment have been done to
illustrate this effect and the