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Digest and Copyright Information NANOMETA 2022

Digest and Copyright Information

The papers included in this digest comprise the short summaries of the 8" International Topical
Meeting on Nanophotonics and Metamaterial Conference held in Seefeld in Tirol, Austria from 28 to
31 March 2022. The extended version of the papers (1-page summaries in pdf format) will be made
available online during a time period of 2 months beginning from the conference. A link with login and
password is provided on a separate sheet.

All web browsers (Firefox, Internet Explorer, Safari or similar) will allow you to download the digest.
A .pdf viewer (tested with Adobe Acrobat) will be necessary to view the papers. This software can be
downloaded from http://www.adobe.com

The papers reflect the authors’ opinion and are published as presented and without any change in the
interest of timely dissemination. Their inclusion in these publications does not necessarily constitute
endorsement by the editors, the European Physical Society.

Copyright:
Authors (or their employers, in the case of works made for hire) reserve all rights to the above indicated
publication including: (a) The right to use the work in future works of their own; (b) All proprietary

rights; (c) The right of the employer to make copies of the work. Abstracting is permitted with credit to
the source.

Europhysics Conference Abstract Volume 45 A, ISBN N° 979-10-96389-13-1
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Exhibitors NANOMETA 2022

Exhibitors:

Attocube systems AG
Eglfinger Weg 2

85540 Haar, Germany
Phone: +49 89 420 797 0

l Email: info@attocube.com
a O C U e Web: https://www.attocube.com/

WITTENSTEIN Group

attocube systems was founded in 2001 and is recognized for innovation and excellence in the development,
the production, and the distribution of cutting-edge components and solutions for nanoscale applications in
research and industry. The business sector ‘Nanoscale Analytics’ (formerly neaspec GmbH) designs,
manufactures and distributes advanced microscopy solutions for nanoscale-resolved optical imaging and
spectroscopy using ground-breaking and patented technologies that enable to surpass the diffraction-limited
spatial resolution of conventional microscopes. neaspec instruments combine the best of two worlds — the
nanoscale resolution of atomic force microscopy with the analytical power of optical spectroscopy in the visible,
infrared and even THz spectral ranges, opening a new era in fundamental and applied research.
The products received various prestigious awards and are highly regarded in the scientific community. A skilled
team with decades of applications experience guarantees highest levels of instrument performance, consulting
competence, comprehensive on-site installation service and excellent after-sales support.

Heidelberg Instruments Mikrotechnik
fLN HEIDELBERG  cmon

Mittelgewannweg 27

69123 Heidelberg, Germany

Phone: +49 6221 728899 0

Email: sales@heidelberg-instruments.com

Web: https://heidelberg-instruments.com/

Heidelberg Instrumentsis a world leader in the development and production of high precision
photolithography systems, maskless aligners and nanofabrication tools. With over 35 years of experience and
more than 1,000 systems installed worldwide in industrial and academic facilities, we provide lithography
solutions specifically tailored to meet all your micro- and nanofabrication requirements — no matter how
challenging.

n n n D Nanoscribe GmbH & Co. KG
- Hermann-von-Helmholtz-Platz 6
s C I- I b E 76344 Eggenstein-Leopoldshafen, Germany
Phone: +49 721 981 980 207

A BICO COMPANY Email: j.zimmer@nanoscribe.com

Web: https://www.nanoscribe.com/

With over 80 highly qualified employees, we develop products and services on the basis of Nanoscribe’s Two-
Photon Polymerization technology. Providing hardware, software, materials and processes as a complete solution
is the key to our customers’ success today. More than 3,000 active operators of our systems located in over 30
countries benefit from the continuous advancement of our technology. With our market leadership we remain
profitable, so we constantly invest more than 25% of our annual sales in the future of microfabrication. Thus, we
deliver smart solutions that inspire our customers and enable them to materialize ground-breaking ideas.
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General Information

The 8" International Topical Meeting on Nanophotonics and Metamaterials
28 — 31 March 2022, Seefeld in Tirol, Austria

NANOMETA 2022 aims to bring together the international Nanotechnology, Photonics and Materials research
communities where most recent and challenging results and plans are discussed in the informal setting on a
glorious mountaineering resort. The technical programme includes invited and selected contributed papers in the
areas of

Low dimensional photonic materials and phenomena

Plasmonics and metamaterials, quantum nanophotonics

Topological light and matter

Artificial intelligence and nanophotonics

e Advanced nanophotonic applications.

The conference will be organised in two oral parallel sessions (Nanophotonics and Metamaterials) and will
feature joint plenary sessions. The conference timetable will be arranged in a way that permits mid-day breaks
for recreational activities and informal contact between participants.
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The programme will feature 133 presentations over 4 days including 5 plenary, 4 breakthrough, 18 invited, 59
oral presentations, 3 technology talks and 44 posters from 21 different countries.

Poster Session

Nanometa 2022 will present a total of 44 posters during a poster session to take place on Tuesday 29 March
2022 from 17:00 to 18:30. There will be no oral presentations during this time. Light snacks and soft drinks will
be provided during the session.

Poster Prizes

A poster competition sponsored by Gruyter (https://www.degruyter.com/) will be organised to award the best
posters presented by research students. The prizes will be awarded on the Closing Ceremony, which will take
place on Thursday 31 March 2022, from 12:15 (Olympia room).

Instructions for Poster Presenters

Each author is provided with one bulletin board measuring 125 cm high and 120 cm wide on which to display a
summary of the paper. Fixing material (tape) will be provided. The boards will be marked with the poster session
code. Authors are requested to display their poster on their allocated board in the early afternoon of the day of
presentation. In order to present their work and answer questions, authors are requested to be present in the
vicinity of their poster on the day of their presentation during 17:00-18:30.

Speakers’ Information

Speakers are asked to check-in with the session chair in the conference room ten minutes before the session
begins. The conference rooms are equipped with microphone, beamer, and computer. Presenters may transfer
their presentation files by USB memory stick. It will also be possible to give the presentations from own
notebooks. A screen switch to connect several notebooks simultaneously to the data projector will be arranged.
Individual notebooks will need to be connected to the box during the breaks.

Apart from a few exceptions, presentation times for oral presentations are as follows:
Plenary talks: 1-hour presentation including 10-15 minutes for discussion.

Breakthrough and Invited talks: 30 minutes presentation including 10 minutes for discussion.
Oral talks: 15 minutes presentation including 3 minutes for discussion.

Technology talks: 45 minutes presentation including 15 minutes for discussion.

Reception
A beer reception will be organised on Thursday 31 March 2022, 12:30 - 13:30.

Conference Language
The official language of the conference is English.

Conference Digest
The registration fee includes one printed programme and the one-page summaries available on-line.

-5-
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General Information NANOMETA 2022

On-site Facilities

Wireless high-speed Internet is available for both rooms (Olympia and Seefeld-Tirol) and the lounges.

The conference centre has an underground garage. Participants may benefit from a cost of 2.00 € for 6 hours. To
validate this special fee, the parking must be directly paid at the swimming pool cash desk. Only here the special
rate can be made.

The nearest bank machine is about 500 m away from the centre.

Registration Information

The registration fees for the meeting include admission to all technical sessions of the conference on
“Nanophotonics and Metamaterials”. It includes coffee breaks as mentioned on the programme. Lunches are not
included.

Conference Help Desk - Opening Hours

Sunday 27 March 2022 17:00-18:00

Monday 28 March 2022 08:00-12:00 and 16:00-18:00
Tuesday 29 March 2022 08:30-11:30 and 16:00-18:00
Wednesday 30 March 2022 08:30-11:30 and 16:00-18:00
Thursday 31 March 2022 08:30-11:00

Conference Hours

Monday 28 March 2022 08:45-12:15 and 16:15-19:45
Tuesday 29 March 2022 09:00-12:15 and 16:15-19:30
Wednesday 30 March 2022 09:00-12:15 and 16:15-20:00
Thursday 31 March 2022 09:00-12:30

Photography

Attendance at, or participation in the workshop constitutes consent to the use and distribution by the European
Physical Society of the attendees’ image for informational, publicity, promotional and/or reporting purposes in
print or electronic communications media.

Video recording by participants and other attendees during the conference is not allowed.

Photographs of PowerPoint or other slides are for personal use only and are not to be reproduced or distributed.

Conference Management
The European Physical Society, 6 rue des Fréres Lumiére, 68200 Mulhouse, France, provides the conference
management. This programme is edited by P. Helfenstein and A. Wobst.

Conference Location

NANOMETA 2022 will take place at the “Olympia” Congress Centre in the heart of Seefeld:
Olympia Sport and Kongresszentrum Seefeld — Tirol GmbH

Klosterstrasse 600

6100 Seefeld in Tirol

Austria

Phone: +43 (0) 5212 32 20
https://www.seefeld-sports.at/olympiabad-kongress/kongresszentrum-seefeld
https://www.seefeld-sports.at/

The Olympia room is on the first level and the Seefeld/Tirol room is on the basement level.
The registration area is on the same level as the Olympia room.
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Austria

Austria is a central European predominately mountainous country. Eight other countries line the Austrian border:
Italy, Switzerland, the Principality of Liechtenstein, Germany, the Czech Republic, Slovakia, Hungary, and
Slovenia. Lying on the Danube River, the Austrian capital of Vienna is partly surrounded by the hills of the
Vienna Woods.

Austria’s population, which has just surpassed eight million, is 93% German speaking, and 20% of the global
population resides in Vienna. Still, the country has a diverse ethnic mix that includes six officially recognised
ethnic groups: Croats, Czechs, Hungarians, Roma/Sinti, Slovaks and Slovenes. While about 73% of the Austrian
population is Roman Catholic, there are eleven other officially recognised religions.

Currency
Euro is the official currency in Austria.

Major credit cards (VISA, MasterCard/Euro card, American Express, Diners...) are generally accepted in
airports, train stations, hotels, larger shop, etc.

Weather in Seefeld

Framed by the Mountain Range of the Karwendel National Park, Seefeld is situated on a sunny high-altitude
plateau 1.200 m above sea level and is 150 km from Munich and Innsbruck is 21 km away. The average
minimum temperature in Seefeld in March is 1.0°C. The average maximum daytime temperature lies around
11.8°C. As in the mountains the weather may rapidly vary. The Seefeld weather forecast can be viewed at
http://www.seefeld.com/en
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Seefeld

Seefeld with its around 3000 inhabitants is a major ski resort in the heart of the Tyrol Mountains, Austria, at the
centre of untouched nature. It is a multi-faceted resort that is a magnet for guests from all over the world and
combines nature, sport, wellness and a holiday atmosphere. The village is a true paradise for nature-lovers as
well as alpine ski enthusiasts.

In Seefeld you can find excellent downhill and cross-country skiing, ice rink, indoor swimming pool, fantastic
restaurants and a good choice of quality hotels. The magnificent mountain scenery of the Karwendel Alpine Park
and the Wetterstein range surrounds all of Seefeld. There you will find a wide range of sports, relaxation and
health facilities for everyone.

You can rent or buy your equipment! 25 uphill facilities between 1,200 m and 2,100 m and ski runs for all levels
and ambitions are awaiting you. Besides Alpine skiing you should also try cross-country skiing on 283,5 km of
well-groomed tracks, ideal for skaters and classic cross country skiing fans. Or choose from the wide range of
winter hiking trails (approx. 80 km), Alpine curling (on more than 30 ice curling alleys) or a romantic ride in a
horse-drawn sleigh across glittering winter landscapes. Seefeld holds numerous ski jumping hills, of which the
biggest is Toni Seelos Olympiaschanze.

Here in the Olympia Region on the Seefeld plateau, walkers, mountaineers and climbers have their work cut out
choosing their next adventure from the tightly woven network of 450 kilometres of hiking trails and mountain
paths. Destinations in the region include the breath-taking countryside of the Wetterstein range and the
Zugspitze, the Karwendel nature park with the well-known Ahornboden area, the Mieminger chain of peaks with
the mighty Hohe Munde and the nature preserve of the Wildmoos. Around 143 kilometres of cleared and
prepared winter walking trails are available in the region - a map with descriptions of all walks and cross-country
trails is available in all information offices.

The Bergbahnen Rosshitte lifts will whisk you to over 2000 meters altitude in just a few minutes. In winter,
enjoy 19 kilometres of beautifully prepared ski runs.

Indoor and outdoor pools, sauna, massage, tanning beds - all that and more is on offer at Olympia Sport- and
Kongresszentrum. Nanometa participants will get a 10% discount from 28.03 to 31.03.22 on the 4-hour ticket
for the leisure pool and sauna world upon showing their badges. The centre also includes a cinema and, in
winter, an ice-skating rink. A few hotels offer free entrance passes to the indoor swimming pool.

Don't miss the highpoint of the Seefeld nightlife - the highest casino in Austria. The casino, at the start of the
pedestrian area (open every day from 2:00 pm), is known as the most welcoming in the world, helped by its
elegant atmosphere and the range of games of chance on offer.

7=
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Olympiaregion Seefeld guest card

Guests staying in the Olympiaregion Seefeld usually benefit from local advantages and price reductions. You
will receive your Olympiaregion Seefeld guest card directly from your accommodation provider immediately
upon your arrival. Upon presentation of your card and/or after having extras electronically added to your card,
you can take advantage of a wide spectrum of discounts and special offers. The guest card is also valid as a bus
ticket for the regional public transport during your stay. See https://www.seefeld.com/en/guestcard and
https://www.seefeld.com/en/experience-shop#/experiences

Further tourist information may be obtained at the Information office:
Informationsbiro Seefeld, Bahnhofplatz 115, AT-6100 Seefeld
Phone: +43 50 880, email: info@seefeld.com, website: https://www.seefeld.com/en/

The office also offers a direct online search for accommodation.

Conference Committee:
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Conference Chairs:

Nikolay Zheludev, University of Southampton, Southampton, UK and NTU Singapore, Singapore

Nikolay Zheludev, FRS is deputy director of the Optoelectronics
Research Centre at Southampton and co-Director of the
Photonics institute at NTU, Singapore. His research interests are
in nanophotonics and metamaterials. His accolades include the
Thomas Young Medal for “global leadership and pioneering,
seminal work in optical metamaterials and nanophotonics”. He
was awarded MSc, PhD and DSc from Moscow State University.
Professor Zheludev is the Editor-in-Chief of the 10P "Journal of
Optics".

Harald Giessen, University of Stuttgart, Stuttgart, Germany

Harald Giessen, graduated from Kaiserslautern University with
a diploma in physics and obtained his M.S. and Ph.D. in optical
sciences from the University of Arizona in 1995. After a postdoc
at the Max-Planck-Institute for Solid State Research in Stuttgart
he moved to Marburg as Assistant Professor. From 2001-2004,
he was associate professor at the University of Bonn. Since 2005,
he holds the Chair for Ultrafast Nano-Optics in the department of
physics at the University of Stuttgart. He is a fellow of the
Optical Society of America and received an ERC Advanced
Grant in 2012 in the area of complex plasmonics. He was co-
chair (2014) and chair (2016) of the Gordon Conference on
Plasmonics and Nanophotonics. He is on the advisory board of
the journals "Advanced Optical Materials”, "Nanophotonics: The
Journal”, "ACS Photonics", "ACS Sensors" and "Advanced
Photonics". He is a topical editor for ultrafast nanooptics,
plasmonics, and ultrafast lasers and pulse generation of the
journal "Light: Science & Applications" of Nature Publishing
Group.
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Programme Committee Members:

Hatice Altug, Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne, Switzerland
Harry Atwater, California Institute of Technology (Caltech), Pasadena, CA, USA
Dmitri Basov, Columbia University, New York, NY, USA

Alexandra Boltasseva, Stanford University, Stanford, CA, USA

Daniel Brunner, University of Franche-Comté¢, FEMTO-ST, Besangon, France

Claudio Conti, Sapienza Universita di Roma, Rome, Italy

Mark Dennis, University of Birmingham, Birmingham, United Kingdom

Daniele Faccio, University of Glasgow, Glasgow, United Kingdom

Shanhui Fan, Stanford University, Stanford, CA, USA

Oliver Graydon, Nature Photonics, London, United Kingdom

Uriel Levy, Hebrew University of Jerusalem, Jerusalem, Israel

Cun-Zheng Ning, Tsinghua University, Beijing, China

Ian Osborne, Science Magazine, Cambridge, United Kingdom

Arno Rauschenbeutel, Vienna University of Technology, Vienna, Austria

Junsuk Rho, Pohang University of Science and Technology (POSTECH), Pohang, South Korea
Volker Sorger, The George Washington University, Washington, DC, USA

Alexander Szameit, University of Rostock, Rostock, Germany
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Oral session MON1o
08:45-10:00 Opening Remarks and
Plenary Talk 1
. . Coffee Break
Oral session MON20 Oral session MONZ2s
10:15-12:15 Active and Switchable 10:15-12:00 Electron - Photon
Metamaterials Interaction
12:15-16:15 Lunch Break 12:00-16:15 Lunch Break
Oral session MON30
. ) Technology Talk 1 -
16:15-17:00 Heidelberg Instruments
Nano AG
Oral session MON4o .
17:00-19:00 Switchable and 17:00-19:00 Oral session MON4s
. . . 2D Matter
Dielectric Metamaterials
. . Coffee Break L o Coffee Break
19:00-19:15 (Olympia lobby) 19:00-19:15 (Olympia lobby)
. . Oral session MON5o0: B0 Oral session MONS5s:
19:15-19:45 Breakthrough Talk 1 19:15-19:45 Breakthrough Talk 2
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Programme at a Glance

NANOMETA 2022

Tuesday 29 March 2022

Oral session TUEo1

09:00-10:00 Plenary Talk 2
. . Coffee Break
Oral session TUE20 .
10:15-12:15 Quantum 10:15-12:15 Oral session TUEZ2s
N . Applications
anophotonics
12:15-16:15 Lunch Break 12:15-16:15 Lunch Break
Oral session TUE30
16:15-17:00 Technology Talk 2 -
Nanoscribe
. . Poster Session TUEA4f
17:00-18:30 With snacks and drinks
18:30-19:30 Oral session TUE50

Plenary Talk 3

- 10 -
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Programme at a Glance

Wednesday 30 March 2022

Oral session WED1o

09:00-10:00 Plenary Talk 4
. . Coffee Break
10:00-10:45 (Olympia lobby) _
Oral session WED20 Oral session WED2s
10:15-12:15 Nonlinear / Ultrafast 10:15-12:15 Topological
Nanophotonics | Nanophotonics
12:15-16:15 Lunch Break 12:15-16:15 Lunch Break
Oral session WED30
16:15-17:00 Technology Talk 3 -
Attocube (Neaspec)
. Oral session WED4s
17:00-18:15 Oral session WED40 17:00-18:15 Nonlinear / Ultrafast
Novel Topics I :
Nanophotonics 11
. . Coffee Break e Coffee Break
18:15-18:30 (Olympia lobby) 18:15-18:30 (Olympia lobby)
. Oral session WED5s
18:30-20:00 Oral session WEDS0 18:30-19:30 Electron — Photon
Picophotonics .
Interaction Il
19:30-20:00 Oral sessiop WEDG6s
Novel Topics 11
Thursday 31 March 2022
. . Oral session THU10
09:00-10:00 Plenary Talk 5
. . Coffee Break
10:00-10:15 (Olympia lobby)
. . Oral session THU20 B9 Oral session THU2s
10:15-12:15 Mixed Topics | 10:15-12:15 Mixed Topics 11
Closing Remarks by
12:15-12:30 Nikolay Zheludev and
Harald Giessen
12:30-13:30 Beer reception
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Plenary Talks at a Glance NANOMETA 2022

Plenary Talks at a Glance

Monday 28 March 2022

MONZ1o: Opening Remarks and Plenary Talk 1, 9:00 - 10:00, Olympia room

Markus Aspelmeyer, University of Vienna, Austria

Gravitational Quantum Physics, or: How to avoid the appearance of the classical world in gravity
experiments?

No experiment today provides evidence that gravity requires a quantum description. The growing ability to
achieve quantum optical control over massive solid-state objects may enable experiments that directly probe the
phenomenology of quantum states of gravitational source masses. | will review the current status and challenges
in the lab.

Tuesday 29 March 2022

TUEo1: Plenary Talk 2, 9:00 - 10:00, Olympia room

Eli Yablonovitch, University of California, Berkeley, USA

ajue| e je syje|

Onsager Computing— Optimization by the Principle of Minimum Heat Generation

Physics itself, performs optimizations in the normal course of dynamical evolution. Nature provides us with the
Principle of Least Action, among many other optimization principles. Recently, there has been great success
with Onsager Computing using the Principle of Minimum Entropy Generation.

TUES5o: Plenary Talk 3, 18:30 - 19:30, Olympia room

Marin Soljacic, MIT, Cambridge, USA

Nanophotonic tailoring of electron-light interactions

- 12 -



NANOMETA 2022 Plenary/Breakthrough Talks at a Glance

We present our recent work on understanding nano-scale phenomena in photonics. We also present our work on
interaction on fast electrons with nano-structured materials to produce light. Finally, we discuss novel ways to
tailor and enhance scintillation phenomena.

Wednesday 30 March 2022

WED1o: Plenary Talk 4, 9:00 - 10:00, Olympia room

r | L4

Rupert Huber, Department of Physics and Regensburg Center
for Ultrafast Nanoscopy, University of Regensburg, Regensburg,
Germany

Quantum choreography with lightwaves

Intense infrared field transients can drive electrons in van der Waals materials along fascinating quantum
trajectories, facilitating novel strong-field physics from optical band structure reconstruction to topological high
harmonic generation. In a scanning-tunneling microscope, lightwaves enable ultrafast orbital videography and
coherent control of a single-molecule switch by femtosecond atomic forces.

Thursday 31 March 2022

THU1o: Plenary Talk 5, 9:00- 10:00, Olympia room, Olympia room

Talks at a Glance

Ido Kaminer, Technion, Haifa, Israel

Quantum Optics with Free Electrons

We study free-electron quantum optics at the nanoscale, observing the first coherent interaction of free electrons
with photonic cavities and first interaction with the quantum statistics of photons. Looking forward, we envision
using free electrons as carriers of quantum information and for measurement of quantum coherence of individual
quantum systems

Breakthrough Talks at a Glance

Monday 28 March 2022

MONS5o0: Breakthrough Talk 1, 19:15 - 19:45, Olympia room
Photonic Time-Crystals
Mordechai (Moti) Segev, Technion - Israel Institute of Technology, Haifa, Israel

~ 13-



Breakthrough/Invited Talks at a Glance NANOMETA 2022

MONS5s: Breakthrough Talk 2, 19:15 - 19:45, Seefeld/Tirol room

How light forms atomic-scale picocavities

Jeremy Baumberg?, Qiangi Lin' 1, Shu Hu!, Tamas Foldes?, Junyang Huang', Demelza Wright?, Jack
Griffiths!, Bart de Nijst, Edina Rosta?; 'NanoPhotonics Centre, Cavendish Laboratory, University of Cambridge,
Cambridge, United Kingdom; 2Department of Physics and Astronomy, University College London, London,
United Kingdom

Thursday 31 March 2022

THU20: Mixed Topics I, 11:45 - 12:15, Olympia room

Optical metrology with sub-atomic resolution

Kevin F. MacDonald?!, Tongjun Liu!, Jun-Yu Ou?, Nikolay I. Zheludev?; *University of Southampton, United
Kingdom, 2Nanyang Technological University, Singapore, Singapore

THUZ2s: Mixed Topics Il, 11:45 - 12:15, Seefeld/Tirol room

Active van der Waals optical metasurfaces
Harry Atwater, California Institute of Technology (Caltech), Pasadena, CA, USA

Invited Talks at a Glance

Monday 28 March 2022

MONZ2o0: Active and Switchable Metamaterials,10:15 -12:15, Olympia room

10:15 -10:45, MONZ20.1
Flat Optics for Dynamic Wavefront Manipulation and Mixed Reality Eyewear
Mark Brongersma, Stanford University, Stanford, USA

MON2s: Electron - Photon Interaction, 10:15 -12:15, Seefeld/Tirol room
10:15 - 10:45, MON2s.1

Quantum and classical effects in the interaction of electron beams with optical excitations
F. Javier Garcia de Abajo, ICFO — Institut de Ciencies Fotoniques, Barcelona, Spain
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MON4o: Switchable and Dielectric Metamaterials, 17:00 — 19:00, Olympia room

17:00 - 17:30, MON4o0.1

Electrically Switchable Metallic Polymer Nanoantennas and Metasurfaces

Julian Karst?, Moritz Floess?, Monika Ubl*, Carsten Dingler?, Claudia Malacrida?, Tobias Steinle!, Sabine
Ludwigs?, Mario Hentschel?, Harald Giessen; *4th Physics Institute and Research Center SCOPE,

University of Stuttgart, Germany; 2IPOC-Functional Polymers, Institute of Polymer Chemistry and Center for
Integrated Quantum Science and Technology (IQST), University of Stuttgart, Germany

18:15 - 18:45, MON40.5

(3+1)D printing for graded index photonic integration

Adria Grabulosa, Johnny Moughames, Xavier Porte, Muamer Kadic, Daniel Brunner, Institut FEMTO-ST,
Université Bourgogne Franche-Comté, CNRSUMR6174, Besancon, France

MON4s: 2D Matter, 17:00 — 19:00

17:00 - 17:30, MON4s.1

Near-field Probing of Vibrational Strong Coupling

Rainer Hillenbrand, CIC hanoGUNE BRTA, San Sebastian, Spain
18:30 - 19:00, MON4s.6

Metasurfaces for energy conversion and holography
Stefan Maier, LMU Munich, Minchen, Germany
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NANOMETA 2022 Invited Talks at a Glance

Tuesday 29 March 2022

TUE20: Quantum Nanophotonics, 10:15 - 12:15, Olympia room
10:15 - 10:45, TUE20.1

Quantum optics in complex media

Inigo Liberal, Public University of Navarre, Pamplona, Spain
TUEZ2s: Applications, 10:15 - 12:15, Seefeld/Tirol room

10:15 - 10:45, TUE2s.1
MEMS-based optical metasurfaces for dynamic radiation control
Sergey Bozhevolnyi, SDU Nano Optics, University of Southern Denmark, Odense M, Denmark

Wednesday 30 March 2022

WED?2o0: Nonlinear / Ultrafast Nanophotonics I, 10:15 - 12:15, Olympia room

10:15 - 10:45, WED20.1

Real-time imaging of surface waves with nonlinear near-field optical microscopy

Guy Bartal, The Andrew and Erna Viterbi faculty of electrical and computer engineering, Technion, Haifa,
Israel

WED2s: Topological Nanophotonics, 10:15 — 12:15, Seefeld/Tirol room

10:15 - 10:45, WED2s.1

Skyrmionic Hopfions: particle-like topologies in light

Mark Dennis?, Danica Sugic' 2, Ramon Droop?, Eileen Otte®, Daniel Ehrmanntraut®, Franco Nori? 4, Janne
Ruostekoski®, Cornelia Denz?; School of Physics and Astronomy, University of Birmingham, United Kingdom,
2Theoretical Quantum Physics Laboratory, RIKEN Cluster for Pioneering Research, Saitama, Japan; 3Institute
of Applied Physics and Center for Nonlinear Science (CeNoS), University of Muenster, Muenster, Germany;
4Physics Department, University of Michigan, Ann Arbor, USA; SPhysics Department, Lancaster University,
Lancaster, United Kingdom

11:30 - 12:00, WED2s.5

Topological insulator vertical-cavity laser array

Alex Dikopoltsev?, Tristan H. Harder?, Eran Lustig', Oleg A. Egorov?, Johannes Beierlein?, Adriana Wolf?,
Yaakov Lumer?, Monika Emmerling?, Christian Schneider®, Sven Hofling?, Moti Segev?, Sebastian Klembt?;
!Physics Department, Technion, Haifa, Israel; 2Chair for Applied Physics, Wilhelm-Conrad-Réntgen-Research
Center for ComplexMaterial Systems, and Wiirzburg-Dresden Cluster of Excellence ct.gmat, Wiirzburg,
Germany; 3ITFO, Abbe Center of Photonics, Friedrich-Schiller-Universitat Jena, Jena, Germany; “Institute of
Physics, University of Oldenburg, Oldenburg, Germany

Talks at a Glance

WED?5o0: Picophotonics, 18:30 - 19:00, Olympia room

18:30 - 19:00, WED50.1
Light emission in extreme nanocavities: from intramolecular resolution to complex single photon emission
Javier Aizpurua, Center for Materials Physics (CSIC-UPV/EHU), San Sebastian, Spain

19:30 - 20:00, WED50.4
Harnessing polaritons in extreme nanocavities
Sang-Hyun Oh, University of Minnesota, Minneapolis, USA

WEDS5s: Electron — Photon Interaction 11, 18:30 - 19:30, Seefeld/Tirol room
18:30 - 19:00, WEDS5s.1
Holography, nanothermometry, and quantum correlations in extreme near fields probed with high-energy

electrons
Albert Polman, NWO-Institute AMOLF, Amsterdam, The Netherlands
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Invited/Technology Talks at a Glance NANOMETA 2022

Thursday 31 March 2022

THU20: Mixed Topics I, 10:15 - 12:15, Olympia room

10:15 - 10:45, THU20.1

Nanophotonic chiral sensing: How does it actually work?

Steffen Both?, Egor A. Muljarov?, Harald Giessen®, Thomas Weiss® 3; 14" Physics Institute, University of
Stuttgart and Research Center SCoPE, Stuttgart, Germany; 2Cardiff University, School of Physics and
Astronomy, Cardiff, United Kingdom; 3Institute of Physics, University of Graz, and NAWI Graz, Graz, Austria

10:45 - 11:15, THU20.2
Quantum Photonics Empowered by Plasmonics and Machine Learning
Alexandra Boltasseva, Vladimir Shalaev, Purdue University, West Lafayette, USA

THU2s: Mixed Topics Il, 10:15 - 12:15, Seefeld/Tirol room

10:15 - 10:45, THUZ2s.1
Novel approaches for chip scale light vapor interactions
Roy Zektzer, Alex Naiman, Noa Mazurski, Eliran Talker, Liron Stern, Uriel Levy, HUJI, Jerusalem, Israel

11:15-11:45, THU2s.4

Simulating quantum nanophotonics on the IBM quantum computer

Anton N. Vetlugin!, Cesare Soci?, Nikolay I. Zheludev® ?; INanyang Technological University, Singapore,
Singapore; 2University of Southampton, Southampton, United Kingdom

Technology Talks at a Glance

Monday 28 March 2022
16:15 - 17:00, MON3o0.1, Technology Talk 1 - Heidelberg Instruments Nano AG, Olympia room

NanoFrazor — A versatile instrument for 2D & 3D nanofabrication

Nils Goedecke, Jana Chaaban, ZhengMin Wu, Heidelberg Instruments Nano AG, Zirich, Switzerland
NanoFrazor lithography systems exploit the possibilities of thermal scanning probe technology. Here a cantilever
with a heated tip interacts with the substrates surface. Typically, one uses a thermal-responsive polymer to
generate 2D or 3D nanopatterns. The presentation will illustrate the technology and an overview on the range of
applications.

Tuesday 29 March 2022
16:15 - 17:00, TUE30.1, Technology Talk 2 — Nanoscribe, Olympia room

3D Microprinting for optics and photonics: Two-Photon Grayscale Lithography and Aligned Two-Photon
Lithography

Jochen Zimmer et al., Nanoscribe GmbH & Co. KG, Eggenstein-Leopoldshafen, Germany

Two-Photon Polymerization 2PP is one of the most versatile techniques to manufacture 3D metamaterials,
waveguides, and microoptics. We have recently implemented significant advances of the 2PP technology, most
notably Two-Photon Grayscale Lithography and Aligned Two-Photon Lithography. | will present these
technologies, and the manufacturing systems in which they are implemented.

Wednesday 30 March 2022
16:15 - 17:00, WED3o0.1, Technology Talk 3 - Attocube (Neaspec), Olympia room

Infrared correlation nanoscopy with unprecedented spectral coverage

Andreas Huber, Stefan Mastel, Attocube systems AG, Haar, Germany

We introduce a new tunable laser source optimized for IR nanoscopy applications which covers a spectral range
of 2-18m. We demonstrate correlative scattering-type near-field s-SNOM and photothermal expansion based
point spectroscopy and imaging for studying local chemical composition and the related phase separation in a
thin film polymer blend sample.
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NANOMETA 2022

Monday Sessions

MON1o: Opening Remarks and Plenary Talk 1

Time: Monday, 8:45-10:00
Opening Remarks by Nikolay Zheludev and Harald Giessen

Plenary MONIlo.1 9:00
Gravitational Quantum Physics, or: How to avoid the appear-
ance of the classical world in gravity experiments? — «MARKUS
AspELMEYER — University of Vienna, Vienna, Austria — Aus-
trian Academy of Sciences, Vienna, Austria

Location: Olympia

No experiment today provides evidence that gravity requires a
quantum description. The growing ability to achieve quantum
optical control over massive solid-state objects may enable exper-
iments that directly probe the phenomenology of quantum states
of gravitational source masses. I will review the current status and
challenges in the lab.

10:00-10:15: Coffee Break

MON2o: Active and Switchable
Metamaterials

Time: Monday, 10:15-12:15 Location: Olympia
Invited MON2o0.1 10:15
Flat Optics for Dynamic Wavefront Manipulation and Mixed
Reality Eyewear — «MARK BRONGERSMA — Stanford University,
Stanford, USA

In this presentation I will discuss recent developments in the
area of active and dynamic metasurfaces. I discuss the key
physics/optics concepts underlying the operation of the meta-
surfaces and show their use in real-life applications.

Oral MON20.2 10:45
MEMS Controlled Plasmonic Colors for Sustainable Optical
Displays — «ZHENGLI HAN, CHRISTIAN FRYDENDAHL, Noa
Mazurskl, and UrieL Levy — The Hebrew University of
Jerusalem, Jerusalem, Israel

We show how it is possible to generate a cost-effective and
CMOS (Complementary Metal-Oxide-Semiconductor) com-
patible, fast, and full range electrically controlled RGB color
display by combining transmission based plasmonic metasur-
faces with MEMS (Microelectromechanical systems) technology,
using only two common materials: Aluminum and silicon oxide.

Oral MON20.3 11:00
Dynamical Metamaterials — «EMANUELE GALIFFI"’, PALOMA
A. HUIDOBRO?, SHIXIONG YIN', HUuaNAN Lt!, JounN B. PENDRY>,
and ANDREA ALU! — !Photonics Initiative, Advanced Science
Research Center, City University of New York, New York, USA —
2Instituto de Telecomunicacoes, Instituto Superior Tecnico, Uni-
versity of Lisbon, Lisbon, Portugal — *Blackett Laboratory, Im-
perial College London, London, United Kingdom

Time has emerged as a new degree of freedom to engineer wave-
matter interactions. We report of recent progress with temporal
and spatiotemporal modulation of the electromagnetic parame-
ters of a material, as realized in pump-probe setups, demonstrat-
ing their potential for linear and chiral wave amplification, local-
ization, optical dragging, surface-wave excitation, and frequency
conversion, among many other phenomena.

MON2s: Electron - Photon Interaction
Time: Monday, 10:15-12:00 Location: Seefeld/Tirol

Invited MON2s.1  10:15
Quantum and classical effects in the interaction of electron
beams with optical excitations — «F. JAVIER GARC{A DE ABAJO
— ICFO - Institut de Ciencies Fotoniques, Barcelona, Spain
— ICREA- Institucié Catalana de Recerca i Estudis Avangats,
Barcelona, Spain

Recent advances in the manipulation of free electron wave func-
tions bring us closer to electron microscopy with sub-meV, sub-
Angstrom, and sub-fs spectral-spatial-temporal resolution. By
leveraging intrinsic quantum effects in the interaction of free
electron with photonic nanostructures, these advances grant us
access the statistics, nonlinearity, and nonreciprocity of their op-
tical excitations.

Oral MON2s.2  10:45
Observation of 2D Cherenkov Radiation and its Quantized
Photonic Nature — «YuvaL Apiv', Hao Hu?, SHal TsEssEs',
RapHAEL DaHAN', KaNGPENG WaNG', Yan1v Kurman',
ALEXEY GORLACHl, HONGSHENG CHEN® , XIAO Lin® , Guy
Bartar', and Ipo KamiNgr' — 'Technion-Israel Institute of
Technology, Haifa, Israel — *Nanyang Technological University,
Singapore, Singapore — > Zhejiang University, Hangzhou, China
We present the first observation of 2D Cherenkov radiation,
wherein free electrons emit surface photonic quasiparticles into
a dispersion-engineered structure. The reduced dimensionality
enhances the electron-photon interaction, providing evidence
for a recent paradigm shift in free-electron radiation: instead
of emitting classical light, electrons become entangled with the
photons they emit.

Oral MON2s.3 11:00
Generating entangled states in the interaction of shaped elec-
tron beams with optical excitations — « ANDREA KONECNA' and
JAVIER GARCIA DE ABAJo"?> — 'ICFO-Institut de Ciencies Fo-
toniques, Castelldefels, Spain — “ICREA- Instituci6 Catalana de
Recerca i Estudis Avangats, Barcelona, Spain

We theoretically explore a novel platform for the generation of
entangled states based on the inelastic interaction of fast elec-
trons with optical excitations in a nanostructure. We demonstrate
that letting a tailored electron wave function interact with sam-
ples featuring localized plasmonic or vibrational modes yields
on-demand electron-sample entangled states.
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NANOMETA 2022

Oral MON2o0.4 11:15
Reconfiguring metamaterials with the pressure of light
— JINXIANG L', «KeviN E MacDonaLp', and Nixkoray I.
ZHELUDEV'? — 1University of Southampton, Southampton,
United Kingdom — *Nanyang Technological University, Singa-
pore, Singapore

The optical response of a nanowire metamaterial can be con-
trolled by resonant ponderomotive non-thermal optical forces.
The coupling of optical and mechanical resonances facilitates
a strong optical nonlinearity enabling all-optical transmission
modulation at microwatt power levels.

Oral MON20.5 11:30
Reconfiguring magnetic resonances using the plasmonic
phase-change material In3SbTe2 — Lukas CONRADS, AN-
DREAS HESSLER, KONSTANTIN WIRTH, MATTHIAS WUTTIG, and
*THOMAS TAUBNER — Institute of Physics(IA), RWTH Aachen
University, Aachen, Germany

The “plasmonic” Phase-change material In3SbTe2 (IST) enables
optically written metasurfaces by local switching between di-
electric (amorphous) and metallic (crystalline) states. We now
demonstrate even more complex resonance modes by tuning
the magnetic dipole resonances of crystalline IST split-ring
resonators (SRRs) and reconfiguring them to crescents and
J-antennas.

Oral MON20.6 11:45
Dielectric Mie Voids: Confining Light in Air — <MARIO
HenTscHEL'!, KiriLL KoSHELEV>®, FLORIAN STERL', STEE-
FEN Born', THomas Weiss™*, Yurt Kivsuar®, and HARALD
GIESSEN' — '4th Physics Institute and Research Center SCoPE,
University of Stuttgart, Stuttgart, Germany — Nonlinear Physics
Centre, Research School of Physics, Australian National Univer-
sity, Canberra, Australia — *School of Physics and Engineering,
ITMO University, St. Petersburg, Russia — *Institute of Physics,
University of Graz, and NAWI Graz, Graz, Austria

We demonstrate that voids in high-index dielectrics support lo-
calized optical modes confined to the void and thus unaffected
by the loss in the surrounding medium. We implement these di-
electric Mie voids by focused ion beam milling into silicon and
utilize the bright, intense, and naturalistic colours for nanoscale
colour printing.

Oral MON20.7 12:00
Radial bound states in the continuum for polarization-
invariant nanophotonics — Lucca KUHNER', Luca SORTINO',
RopRIGO BERTE’, JuaN WANG', HaORAN REN", STEFAN A.
Mater"?, Yuri S. KivsHAR?, and <ANDREAS TiTTL' — 'Chair
in Hybrid Nanosystems and Center for NanoScience, Ludwig-
Maximilians-Universitit Miinchen, Munich, Germany — 2The
Blackett Laboratory, Department of Physics, Imperial College
London, London, United Kingdom — *Nonlinear Physics Cen-
tre, Australian National University, Canberra, Australia — ‘MQ
Photonics Research Centre, Department of Physics and Astron-
omy, Macquarie University, Macquarie, Australia — °Instituto
de Fisica, Universidade Federal de Goias, Goiania, Brazil

We demonstrate radial bound states in the continuum as a new
concept for realizing resonances with high Q factors, strong near-
field enhancements, and polarization invariance in a compact
footprint, and utilize them for applications in biomolecular sens-
ing and higher harmonic generation from 2D materials.

12:15-16:15

Oral MON2s.4 11:15
Tunable Photon-Induced Spatial Modulation of Free-Electron
Wavefronts — «SHAI TSESSES, RAPHAEL DAHAN, KANGPENG
WANG, ORI REINHARDT, GUY BARTAL, and Ipo KAMINER —
Technion - Israel Institute of Technology, Haifa, Israel

We present active spatial modulation of electron wavefronts by
engineering their interaction with surface plasmon interference
patterns. The patterns are imprinted on the electrons, in a man-
ner resembling spatial light modulation. We further facilitate
the nonlinear regime of electron-light interaction, wherein each
electron undergoes 2D spatial Rabi oscillations.

Oral MON2s.5 11:30
Electron beam shaping and aberration correction using op-
tical fields — <ANDREA KONECNA' and JaviER GARCIA DE
ABajo™? — 'ICFO-Institut de Ciencies Fotoniques, Castellde-
fels, Spain — 2ICREA- Instituci6é Catalana de Recerca i Estudis
Avangats, Barcelona, Spain

We theoretically explore the interaction of fast electrons with
tailored light and focus on the generation of on-demand elec-
tron beam amplitude and phase profiles. We suggest specific im-
plementations of light-based elements in electron microscopes
and discuss applications in rapid control over electron beam spot
shapes and mitigation of aberration corrections.

Oral MON2s.6  11:45
Ultrafast Pump-Probe Spectral Interferometry without a
Laser using Electron-Driven Photon Sources in an Electron
Microscope — MasouD TALEB', MaRIO HENTSCHEL®, HAR-
ALD GiessEN?, and eNAHID TarLeBl' — !Christian Albrechts
Universty, Kiel, Germany — Stuttgart University, Stuttgart,
Germany

We provide the first results for correlative pump-probe electron-
photon spectroscopy without a laser, by using coherent electron-
driven photon sources. We apply the novel spectral interferom-
etry scheme solely with an electron microscope for investigating
spectral correlations in strongly-coupled systems. Our system is
based on electrons hitting a plasmonic metasurface which then
emits photons which interact with a second surface under inves-
tigation.

: Lunch Break
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Monday Sessions

MON3o: Technology Talk 1 - Heidelberg Instruments Nano AG

Time: Monday, 16:15-17:00
Technology MON3o0.1 16:15

NanoFrazor - A versatile instrument for 2D & 3D nanofabri-
cation — ¢NILS GOEDECKE, JANA CHAABAN, and ZHENGMIN WU
— Heidelberg Instruments Nano AG, Bandliweg 30, CH-8048
Zirich, Switzerland

NanoFrazor lithography systems exploit the possibilities of ther-

MON4o: Switchable and Dielectric
Metamaterials

Time: Monday, 17:00-19:00 Location: Olympia
Invited MON4o0.1 17:00
Electrically Switchable Metallic Polymer Nanoantennas and
Metasurfaces — oJuLiaN KarsT', Moritz FLogss!, MoNIKA
UBL', CARSTEN DINGLER?, CLAUDIA MALACRIDA?, TOBIAS
STEINLEI, SABINE LUDWIGSZ, MARIO HENTSCHELI, and HARALD
GiesseN' — '4th Physics Institute and Research Center SCoPE,
University of Stuttgart, Stuttgart, Germany — “IPOC-Functional
Polymers, Institute of Polymer Chemistry and Center for Inte-
grated Quantum Science and Technology (IQST), University of
Stuttgart, Stuttgart, Germany

We realize nanoantennas from metallic polymers which show
well-pronounced plasmonic resonances and can be electrically
switched fully off and back on at video-rate frequencies of 30 Hz
by applying voltages of only +1 V. Utilizing this concept, electri-
cally switchable beam steering metasurfaces with 100% contrast
ratio in transmission are demonstrated.

Oral MON40.2 17:30
Ultracompact LiDAR Platform using Electrically Switchable
Metallic Polymer Nanogratings — «YOHAN LEE, JuLIAN KARST,
Monika UBL, PHILIPP FLAD, MARIO HENTSCHEL, and HARALD
GIESSEN — 4th Physics Institute and Research Center SCoPE,
University of Stuttgart, Stuttgart, Germany

We introduce nanogratings from metallic polymers which show
an electrochemically-driven optical metal-to-insulator tran-
sition. A key feature of the design is separately addressable
electrodes to vary the superlattice period of the grating via
the applied voltages. Thus, the proposed ultracompact beam
deflectors can generate various angles.

Oral MON40.3 17:45
Radially polarized single photon source — <DANYLO
Komisar', SHaiLesH Kumar', Yinuur Kan'?, Cuo Wu'?,
and SERGEY I BozuEvoLny1™* — 'Center for Nano Optics, Uni-
versity of Southern Denmark, Odense, Denmark — 2 College of
Astronautics, Nanjing University of Aeronautics and Astronau-
tics, Nanjing, China — *Institute of Fundamental and Frontier
Sciences, University of Electronic Science and Technology of
China, Chengdu, China — 4Danish Institute for Advanced Study,
University of Southern Denmark, Odense, Denmark

We experimentally demonstrate radially polarized highly-
directional single-photon beam generation. A 3-fold photon rate
enhancement was reached by fabrication of plasmonic bullseye
antenna around nitrogen-vacancy center in a nanodiamond.

Location: Olympia

mal scanning probe technology. Here a cantilever with a heated
tip interacts with the substrate’s surface. Typically, one uses a
thermal-responsive polymer to generate 2D or 3D nanopatterns.
The presentation will illustrate the technology and an overview
on the range of applications.

MON4s: 2D Matter

Time: Monday, 17:00-19:00 Location: Seefeld/Tirol

Invited MON4s.1  17:00
Near-field Probing of Vibrational Strong Coupling — *RAINER
HiLLENBRAND — CIC nanoGUNE BRTA, San Sebastian , Spain

Scattering-type scanning near-field optical microscopy (s-
SNOM) and nano-FTIR spectroscopy are employed for studying
the strong coupling between infrared molecular vibrations and
phonon polaritons in h-BN layers and nanoresonators.

Oral MON4s.2  17:30
Giant enhancement of third-harmonic generation in
graphene-metal heterostructures — P. K. JENKE!, I. ALONSO
Cararerr!, L. A. Rozema!, D. ALcarRAZ IRANZO?, A. TRENTT,
J. D. Cox>*, A. Kumar?, H. BIL1AIEV!, S. NanoT??, C. PENGS,
D. K. EFETOV?, J.-Y. Hong®, J. Kong®, D. R. ENGLUNGS, F. JAVIER
GARCIA DE ABAJO*/, E. H. L. KoppENns?/, and «P. WALTHER! —
"Vienna Center for Quantum Science and Technology (VCQ),
University of Vienna, Vienna, Austria — 2ICFO-Institut de
Ciencies Fotoniques, Castelldefels, Spain — *Center for Nano
Optics, University of Southern Denmark, Odense, Denmark —
“Danish Institute for Advanced Study, University of Southern
Denmark, Odense, Denmark — Laboratoire Charles Coulomb
(L2C), Universit'e de Montpellier, CNRS, Montpellier, France
— 6Quantum Photonics Group, RLE, Massachusetts Institute
of Technology, Cambridge, MA, USA — 7ICREA-Institucio
Catalana de Recerca i Estudis Avancats, Barcelona, Spain
Graphene is a promising candidate for nonlinear optoelec-
tronics due to its strong and tunable nonlinearity, while
simultaneously supporting plasmonic excitations. =~ We use
graphene-insulator-metal heterostructures to enhance third-
harmonic generation in graphene by three orders of magnitude.
Moreover, we find that graphene plasmons mediate the nonlin-
earity, modifying the third-harmonic signal.

Oral MON4s.3 17:45

withdrawn
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Oral MON40.4 18:00  Oral MON4s.4 18:00
High-index topological insulator meta-optics — DAN- Complete coupling of light into 2D polaritons — «<EDUARDO J.
VEER SINGH, SUKANTA NANDI, SHANY COHEN, PILKHAZ C.Dias! and E JAVIER GARCIA DE ABajo'? — 'ICFO - The In-

NANIKASHVILI, DORON NAVEH, and «*TOMER LEwI — Bar-Ilan
University, Ramat-Gan, Israel

We study the optical properties of Bi2Te3 and Bi2Se3 topologi-
cal insulators (TT) nanostructures of various morphologies and
geometries. We find that both the bulk and surface states con-
tribute to the extremely large optical constants of this family. We
demonstrate deep subwavelength resonant structures for Bi2Se3
nanobeams and Bi2Te3 metasurfaces.

Invited MON4o0.5 18:15
(3+1)D printing for graded index photonic integration —
ADRIA GRABULOSA, JOHNNY MOUGHAMES, XAVIER PORTE,
MuaMER Kapic, and «DANIEL BRUNNER — Institut FEMTO-
ST, Université Bourgogne Franche-Comté, CNRSUMR6174,
Besangon, France

We demonstrate single-step 3D printing of graded-index optical
elements by introducing light exposure as additional dimension
to three-dimensional, hence (3+1)D laser writing. This highly
flexible technique enables CMOS-compatible high-resolution
additive fabrication of mm-scale 3D optical waveguides with low
optical losses for photonic integration with complex waveguide
topologies or GRIN profiles.

Oral MON4o0.6 18:45
Non-radiative modes in finite arrays of Mie resonators —
«MrHAIL PETROV', DANIL KORNOVAN', ROMAN SAVELEV', and
Yurt KivsHar"? — 'Department of Physics and Engineering,
ITMO University, St.-Petersburg , Russia — “Nonlinear Physics
Center, Australian National University, Canberra , Australia

We report on the formation of high-Q localized states in finite ar-
rays of Mie resonators overcoming the previously predicted val-
ues by at least two orders of magnitude. The effect becomes pos-
sible due to the destructive interaction of two band-edge modes
and the cancelation of their far-field radiation.

stitute of Photonic Sciences, Castelldefels, Spain — 2ICREA - In-
stituci6 Catalana de Recerca i Estudis Avangats, Barcelona, Spain
We show that a small scatterer placed at a suitable distance from a
given surface can couple light completely into the surface modes

supported by the surface, under illumination by an adequately
modulated field.

Oral MON4s.5 18:15
Near-field nonlinear optics with graphene and atomic systems
— ¢JoeL Cox — University of Southern Denmark, Odense, Den-
mark

We explore schemes to achieve unconventional nonlinear
light-matter interactions on the nanoscale, such as photon
up-conversion, thermo-optical effects, and electrically-tunable
optical bistability, that are enabled by interfacing graphene with
atomic systems.

Invited MON4s.6  18:30
Metasurfaces for energy conversion and holography —
«STEFAN MAIER — LMU Munich, Muenchen, Germany —
Imperial College London, London, United Kingdom

We present two application areas of large-area dielectric metasur-
faces. Firstly, metasurfaces based on 3D direct laser writing will
be discussed that operate on the orbital angular momentum de-
gree of freedom, with applications in video holography. Secondly,
nanoimprinting of GaP nanostructures facilitates photocatalyti-
cally active metasurface electrodes for applications in water split-
ting.

19:00-19:15: Break

MONS5o: Breakthrough Talk 1

Time: Monday, 19:15-19:45 Location: Olympia
Breakthrough MONS50.1  19:15
Photonic Time-Crystals — «MORDECHAI (MoOTI) SEGEV —
Technion - Israel Institute of Technology, Haifa, Israel

Photonic Time-Crystals (PTCs) are materials in which the refrac-
tive index varies periodically and abruptly in time. They con-
serve momentum but not energy, and display momentum bands
separated by gaps. I will present the fundamentals of PTCs with
emphasis on light-matter interactions, ranging from emission by
atoms and free electrons to new ideas and recent experiments.

MONS5s: Breakthrough Talk 2
Time: Monday, 19:15-19:45 Location: Seefeld/Tirol

Breakthrough MONS5s.1  19:15
How light forms atomic-scale picocavities — eJEREMY
BAUMBERG, QIANQI Lin', SHu Hu', Tamas FOLDES?, JuN-
YANG HUANG', DEMELZA WRIGHT', JACK GRIFFITHS', BART DE
Nps', and Epina Rosta> — 'NanoPhotonics Centre, Cavendish
Laboratory, University of Cambridge, Cambridge, United King-
dom — “Department of Physics and Astronomy, University
College London, London, United Kingdom

We show how plasmonically-enhanced light-induced van-der-
Waals forces pull single adatoms from metal facets, to create pico-
cavities which confine light to volumes < 1nm#3. The thousand-
fold stronger optical forces depend on nearby molecules as well
as temperature and local optical field, and offer a route to single
molecule optical tweezers.

~20-



NANOMETA 2022

Tuesday Sessions

TUEo1: Plenary Talk 2

Time: Tuesday, 9:00-10:00

Plenary TUEol.1 9:00
Onsager Computing- Optimization by the Principle of Mini-
mum Heat Generation — «EL1 YABLONOVITCH — University of
California, Berkeley, Berkeley, USA

Physics itself, performs optimizations in the normal course of dy-

Location: Olympia

namical evolution. Nature provides us with the Principle of Least
Action, among many other optimization principles. Recently,
there has been great success with Onsager Computing using the
Principle of Minimum Entropy Generation.

10:00-10:15: Coffee Break

TUE20: Quantum Nanophotonics

Time: Tuesday, 10:15-12:15 Location: Olympia
Invited TUE20.1 10:15
Quantum optics in complex media — «IN1GO LIBERAL — Public
University of Navarre, Pamplona, Spain

Complex media take full advantage of their multiple degrees of
freedom (extreme material parameters, extreme geometry, bi-
anisotropy and/or time-varying response) to enable advanced
forms of light matter interactions). In our talk, we will provide
several examples on how complexity translates into generalized
optical quantum processes.

Oral TUE20.2 10:45
Photon Pair Correlations in Semiconductor-Superconductor
Light Sources — «SHLOMI BOUSCHER', DMITRY PanNa', KR-
ISHNA BALASUBRAMANIAN'?, RONEN Jacovr', ANKIT KuMaRr?,
CHRISTIAN SCHNEIDER’, SVEN HOEFLING®, and ALEx Havar!
— 'Department of Electrical Engineering, Technion — Israel
Institute of Technology, Haifa, Israel — “Electrical Engineer-
ing Faculty, Indian institute of technology, Kanpur, India —
*Technische Physik, Physikalisches Institut and Wilhelm Con-
rad Rontgen Research Center for Complex Material Systems,
Universitdt Wiirzburg, Wiirzburg, Germany

We demonstrate evidence of photon pair correlations, resulting
from injected Cooper-pairs in superconductor-semiconductor
structures. Such structures can be utilized for multiple appli-
cations including enhanced two-photon gain, electrically-driven
entangled-photon generation and Bell-state analyzers.

Oral TUE20.3 11:00
Coupled molecular emitters in superstructures interact
with plasmonic nanoparticles — ¢DANIEL BEITNER">?, ITAI
CARMELI"™, ZEEV ZALEVSKY?, SHACHAR RicHTER!?, and HAIM
SucHowsk1>® — 'Department of Materials Science and Engi-
neering Faculty of Engineering Tel Aviv University , Tel Aviv,
Israel — *University Center for Nanoscience and Nanotechnol-
ogy Tel Aviv University, Tel Aviv, Israel — >School of Physics
and Astronomy, Faculty of Exact Sciences, Tel Aviv University,
Tel Aviv, Israel — *Faculty of Engineering and Institute for
Nanotechnology, Bar Ilan University, Ramat Gan, Israel

TPPS porphyrins rod-shaped J-aggregates on plasmonic Au
nanoparticle arrays were studied using hyperspectral microscopy
with K-means spectral sorting. Weak coupling behavior was
observed for single J-aggregates, while Clusters of multiple
J-aggregates caused a large redshift of the plasmonic peak. An
analytical model was developed to validate the results.

TUE2s: Applications

Time: Tuesday, 10:15-12:15 Location: Seefeld/Tirol

Invited TUE2s.1 10:15
MEMS-based optical metasurfaces for dynamic radiation con-
trol — «SERGEY BozHEVOLNYI — SDU Nano Optics, University
of Southern Denmark, Odense M, Denmark

Piezoelectric MEMS-based configurations, involving MEMS
mirrors integrated with gap surface-plasmon based metasur-
faces, for realizing electrically controlled optical metasurfaces
operating in reflection are introduced. Experimental demon-
strations of electrically controlled beam steering and focusing,
along with dynamic wave plates, featuring high modulation
efficiencies, broadband operation and fast responses are reported
and discussed.

Oral TUE2s.2 10:45
Waveguide-coupled mid-IR photodetector based on inter-
layer excitons absorption in a WS2/HfS2 heterostructure
— +SHAHAR EDELSTEIN, S.R.K. CHAITANYA INDUKURI, Noa
Mazurskl, and URlEL LEvy — Hebrew University, Jerusalem,
Israel, Israel

We present a waveguide-coupled mid-IR photodetector based on
interlayer excitons generated in a heterostructure made of a sin-
gle layer of tungsten disulfide (WS2) and few layers of hafnium
disulfide (HfS2). We measure broadband photodetection, with
responsivity in the order of tens of yA/W with no significant ef-
fect on waveguide’s transmission.

Oral TUE2s.3 11:00
Bistability of optical response of plasmonic nanowire device
at microwatt power levels — DIMITRIOS Papas’, Jun-Yu out,
*ERIC PLUMI, and NIKOLAY ZHELUDEV'? — 1University of
Southampton, Southampton, United Kingdom — *Nanyang
Technological University, Singapore, Singapore

A profound optical bistability in light scattering is observed in a
pair of oscillating nanowires decorated with plasmonic patterns.
The response becomes bistable at only a few yW of incident opti-
cal power, which is facilitated by coupling between the plasmonic
and the highly nonlinear mechanical subsystems of the nanos-
tructure.
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Oral TUE20.4 11:15
Second harmonic enhancement from nonlinear plasmonic
metasurface coupled to optical waveguide — +TSAFRIR ABIR'?,
Mar1 Tar'?, and Tar ELLENBOGEN® — 1Department of Con-
densed Matter Physics, School of Physics and Astronomy, Tel
Aviv University, Tel Aviv, Israel — >Department of Physical Elec-
tronics, School of Electrical Engineering, Tel-Aviv University, Tel
Aviv, Israel

Collective resonances on nonlinear metasurfaces are known to
significantly enhance second harmonic generation. We demon-
strate experimentally and by simulations, that even larger en-
hancement can be achieved when the collective resonances orig-
inate from the coupling of the metasurface to guided modes.

Oral TUE20.5 11:30
On-Chip Circularly Polarized Single-Photon Sources with
Quantum Metasurfaces — «FE1 DING — University of Southern
Denmark, Odense, Denmark

We have demonstrated a conceptually new approach of quan-
tum metasurfaces to the room-temperature generation of circu-
larly polarized single photons entailing quantum emitters non-
radiative coupling to surface plasmons that are transformed, by
interacting with an optical metasurface, into a collimated stream
of single photons with the designed spin and orbital angular mo-
mentum.

Oral TUE20.6 11:45
Probing quantum effects in nanoplasmonics with electrom-
beam spectroscopies — sP. ANDRE D. GONGALVEs' and F. JAVIER
Garcia DE ABajo? — ICFO - The Institute of Photonic Sci-
ences, Castelldefels (Barcelona), Spain — 2ICREA - Institucié
Catalana de Recerca i Estudis Avangats, Barcelona, Spain

We present a concrete proposal for inferring the quantum non-
local response of metals directly from measurements of elec-
tron energy-loss spectroscopy (EELS) and cathodoluminescence
(CL) spectra. Our scheme exploits the unique ability of free-
electron beams to produce deeply subwavelength near-fields and
thus probe the optical response of metals at the nanoscale.

Oral TUE20.7 12:00
Quantum-coherent light-electron interaction in an SEM —
*Tomas CHLOUBA, Roy SHILOH, and PETER HOMMELHOFF —
Friedrich-Alexander University, Erlangen, Germany
Quantum-coherent light-free electron interaction was shown
more than a decade ago in a transmission electron microscope
leading to a variety of scientific applications. We now show,
for the first time, quantum-coherent interaction in a scanning
electron microscope, which offers substantial advantages over
TEMs in terms of chamber size, electron energy, and cost.

Oral TUE2s.4 11:15
High-throughput nanofabrication of highly efficient and func-
tional metasurfaces for mid-infrared optics and biosensing
— «ALEKSANDRS LEITIS', MING LUN TSENG', AURELIAN JOHN-
Herein', Yurt KivsHaR?, and Hatice Arruc' — 'EPFL, Lau-
sanne, Switzerland — > Australian National University, Canberra,
Australia

We demonstrate highly efficient mid-infrared meta-optical ele-
ments and metasurface-based optofluidic biosensors fabricated
on ultra-thin metal-oxide membranes using industry-standard
CMOS-compatible nanofabrication processes. The demonstrated
nanofabrication method enables low-cost infrared optical com-
ponents and disposable sensor chips for medical diagnostics and
moves the mid-infrared metasurface technology markedly closer
to real-world applications.

Oral TUE2s.5 11:30
dynamic terahertz emission in a coupled metal - epsilon near
zero metasurface — sEVIATAR MINERBI">, SYMEON SIDERIS'?,
JACOB KHURGIN?, and TAL ELLENBOGEN"? — 'Department of
Physical Electronics, School of Electrical Engineering, Tel-Aviv
University, Tel Aviv, Israel — “Center for Light-Matter Interac-
tion, Tel-Aviv University, Tel Aviv, Israel — *Raymond and Bev-
erly Sackler Faculty of Exact Sciences, School of Physics & As-
tronomy, Tel-Aviv University, Tel Aviv, Israel — 4Department of
Electrical and Computer Engineering, Johns Hopkins University,
Baltimore, USA

We show that a thin ITO film enhances the THz mission from
plasmonic metasurfaces by two orders of magnitude. In addition,
sub-picosecond hot-electron kinetics result in striking dynamic
effects on the emitted THz field. Specifically, broadening of the
generated signal and an abrupt flip of its phase are observed ex-
perimentally.

Oral TUE2s.6 11:45
Al-assisted FIB nanofabrication — OLEKSANDR BUCHNEV',
JaAMES A. GRANT—]ACOBI, RoBERT W. Eason', Nikoray L
ZHELUDEVLZ, BeEN MILLSI, and +KeviNn E MacDonarp! —
"University of Southampton, Southampton, United Kingdom —
*Nanyang Technological University, Singapore, Singapore

Deep learning can be used to predict the post-fabrication ap-
pearance of structures manufactured by focused ion beam (FIB)
milling, accounting for variations in beam focusing/scanning
parameters and target medium characteristics with nanoscale
accuracy. With predictions generated in milliseconds, the
approach can expedite process optimization and enhance preci-
sion/reproducibility in FIB nanofabrication.

Oral TUE2s.7 12:00
Electro-optical SRAM cavity device based on negative differ-
ential resistance — eRivka GHERABLI, RoY ZEKTZER, MEIR
GRAJOWER, JOSEPH SHAPPIR, and URIEL LEVY — Hebrew Uni-
versity, jerusalem, Israel

We experimentally demonstrate a new electro-optic SRAM ele-
ment based on the combination of a negative differential resis-
tance described as two resistors in series but also as a unique PN
junction embedded in a micro-ring resonator, remarkable for its
simplicity and its complete CMOS compatibility with power con-
sumption around the nanoWatt.

12:15-16:15: Lunch Break
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TUE3o0: Technology Talk 2 - Nanoscribe

Time: Tuesday, 16:15-17:00
Technology TUE30.1 16:15

3D Microprinting for optics and photonics: Two-Photon
Grayscale Lithography and Aligned Two-Photon Lithography
— ¢JOCHEN ZIMMER ET AL. — Nanoscribe GmbH & Co. KG,
Eggenstein-Leopoldshafen, Germany

Two-Photon Polymerization (2PP) is one of the most versatile

TUEA4f: Poster Session
Time: Tuesday, 17:00-18:30

Poster TUE4f.1 17:00
withdrawn
Poster TUE4f2 17:00

Bound States in the Continuum in Nano-Fin Metasurfaces
— «ANDREAS AIGNER', HAORAN REN’, ANDREAS TrTTL!, and
STEFAN A. MAIER" — 'Chair in Hybrid Nanosystems, Faculty
of Physics, Ludwig-Maximilians-Universitdt Miinchen, Munich,
Germany — “MQ Photonics Research Centre, Department of
Physics and Astronomy, Macquarie University, Macquarie Park,
Australia — *Department of Physics, Imperial College London,
London, United Kingdom

A new plasmonic Nano-Fin metasurface geometry allows out-
of-plane symmetry breaking by tuning the triangle opening an-
gle. Thus, high quality factor (Q-factor) symmetry-protected
bound states in the continuum (BICs) can be excited. The
plasmonic nature of these resonances enabling high field en-
hancement together with high Q-factors is utilized for pixelated
surface-enhanced Mid-IR molecular sensing.

Poster TUE4£3  17:00
Visible Wavelength Plasmonics in Zirconium Nitride for
Surface-Enhanced Raman Spectroscopy — <PAUL BUTLER',
LupwiG HOUTTENHOFER', FRIDRIK MAGNUS’, EMILIANO
CorTES', HELGA FLOSADOTTIR’, and STEFAN MAIer' —
'Nanoinstitut Ludwig-Maximilinas-Universitit, Miinchen, Ger-
many — “Grein Research, Reykjavik, Iceland — > Atmonia, Reyk-
javik, Iceland

By optical characterization of top-down fabricated ZrN nanopar-
ticles, we design dimer antennas for visible-wavelength plas-
monic excitations and demonstrate their applicability for SERS
enhancement.

Poster TUE4f4 17:00
Fiber Fabry-Perot cavity integrated mechanical resonators
fabricated by direct laser writing — « ALEXANDER FASSBENDER',
LukAs TENBRAKE’, SEBASTIAN HOFFERBERTH?, STEFAN
LinDEN', and HannEs Prerrer’ — 'Physikalisches Institut,
Bonn, Germany — “Institut fiir angewandte Physik, Bonn, Ger-
many

We report on a mechanical membrane resonator integrated into
a fiber Fabry-Perot cavity. The mechanical resonator consists of a
thin polymer membrane supported by a frame and fabricated by
DLW. The frequency noise spectrum shows a vacuum coupling
strength of >10 kHz at a mechanical mode frequency of ~1 MHz.

Location: Olympia

techniques to manufacture 3D metamaterials, waveguides, and
microoptics. We have recently implemented significant advances
of the 2PP technology, most notably Two-Photon Grayscale
Lithography and Aligned Two-Photon Lithography. I will present
these technologies, and the manufacturing systems in which they
are implemented.

(with snacks and drinks)

Location: Foyer

Poster TUE4f5 17:00
Strong exciton-plasmon coupling in a hybrid WS2-monolayer
silver-nano-groove structure — +YUHAO ZHANG, HANs-
JoacHIM ScHILL, PAUL STEINMANN, and STEFAN LINDEN —
Physikalisches Institut, Bonn, Germany

In this work, we investigate the coupling between excitons in a
WS2 monolayer and surface plasmon polaritons on a 1D silver
nano-groove array. Our calculations predict a strong coupling
regime with a Rabi splitting larger than 90 meV.

Poster TUE4f6 17:00
Height-driven photonic bound states in the continuum —
«Lucca KUHNER', FEDJA WENDISCH', STEFAN A. MAIER", and
ANDREAS TrTTL ' — 'Chair for Hybrid Nanosystems, Ludwig-
Maximilians-Universitit , Miinchen, Germany — *The Blackett
Laboratory, Imperial College, London, United Kingdom

We demonstrate a novel approach for symmetry breaking in BIC
metasurfaces via the resonator height, which can be extended to
metasurfaces with arbitrary height differences of individual ele-
ments.

Poster TUE4t7 17:00
Ultrafast and nonlinear characterization of Weyl semimetal
niobium phosphide thin films — «BENJAMIN TILMANN',
AVANINDRA PANDEYA®, GUSTAVO GRINBLAT’, LEONARDO DE S.
MeNEeZES 74, Y1 Li°, CHANDRA SHEKHAR °, CLAUDIA FELSER®,
STUART S.P. PARKIN’, AMILCAR BEDOYA-PINTO?, and STEFAN
A. Maier? — 1Ludwig—Maximilians Universitiat , Miinchen,
Germany — “Max-Planck Institute of Microstructure Physics,
Halle (Saale), Germany — 3Universidad de Buenos Aires, Buenos
Aires, Argentinia — 4Universidade Federal de Pernambuco, Re-
cife, Brazil — *Southern University of Science and Technol-
ogy, Shenzhen , China — °Max Planck-Institute for Chemical
Physics of Solids, Dresden, Germany — 7Imperial College, Lon-
don, United Kingdom

Weyl semimetals are topological materials with promising elec-
tronic and optical properties. This work thoroughly characterises
the nonlinear optical properties of epitaxial grown thin films of
the Weyl semimetal niobium phosphide by using third-harmonic
generation and nondegenerate pump-probe spectroscopy. The
results pave the way towards efficient on-chip nano photonics
based on Weyl semimetal thin films.

Poster TUE4f8 17:00
Time-resolved pump-probe cathodoluminescence spec-
troscopy on Cu2ZnSnS4 — «N. VAN NIELEN, M. SOLA-GARCIA,
K. MAUSER, M. VREUGDENHIL, and A. PoLMAN — AMOLE, Cen-
ter for Nanophotonics, Amsterdam, Netherlands

Recombination dynamics of optically-induced carriers in
Cu2ZnSnS4 were studied using pump-probe cathodolumines-
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cence spectroscopy, a novel technique that enables studies of
ultrafast dynamics in nanoscale materials and metasurfaces. We
found the filling and recombination rates of native and induced
defects that limit the conversion efficiency of this semiconductor.

Poster TUE4£9 17:00
Phase-resolved near-field microscopy on plasmonic chiral
couplers — ¢HaNs-JoacHIM ScHILL and STEFAN LINDEN —
Physikalisches Institut, Bonn, Germany

We report on phase-resolved near-field microscopy on curved
plasmonic waveguides. The structures act as chiral couplers that
convert the spin angular momentum of circularly polarized light
into orbital angular momentum. Our near-field measurements
demonstrate the directional excitation of surface plasmon polari-
tons controlled by the polarization of the incident beam.

Poster TUE4£.10 17:00
The depth range of infrared near-field probing into a “nano-
aquarium” — <ENRICO BaU, THORSTEN GOLZ, STEFAN A.
MAIER, and Fritz KEILMANN — Chair in Hybrid Nanosystems
& Center for NanoScience, Ludwig-Maximilians-Universitat,
Munich, Germany

We study how deeply s-SNOM nano-spectroscopy can explore
objects in a membrane-covered water layer. Our experimental
nano-FTIR measurements are well supported by theory based on
the finite dipole model for multilayers. We find that the tip radius
r is the most important parameter to reach deeply into the liquid.

Poster TUE4f11 17:00
Tip Coupling and Array Effects of Gold Nanoantennas in
Near-Field Microscopy — REBECCA BUCHNER', «THOMAS
WEBER?, Lucca KUHNER®, STEFAN MATER™®, and ANDREAS
Trrre’ — 'Nanophotonic Systems Laboratory, Department of
Mechanical and Process Engineering, ETH Zurich, 8092 Zurich,
Switzerland — *Chair in Hybrid Nanosystems, Nanoinstitute
Munich, Faculty of Physics, Ludwig-Maximilians-University
Munich, 80539 Munich, Germany — 3The Blackett Laboratory,
Department of Physics, Imperial College London, London SW7
2AZ, United Kingdom

We investigate the response of gold nanorod arrays locally excited
in the near-field by metallic s-SNOM tips and reveal an intricate
behavior governed by radiative coupling and plasmon hybridiza-
tion.

Poster TUE4f.12 17:00
Plasmon assisted catalysis: the role of heat — «FELIX STETE',
Jan KutscHERA!, RADWAN M. SARHAN"?, WoUuTER KOOPMAN',
and Matias BARGHEER — 'Institut fiir Physik & Astronomie,
Universitidt Potsdam, Potsdam, Germany — 2Helmholtz Zen-
trum Berlin, Berlin, Germany

We employ nanothermometry to monitor the local heat in plas-
monic nanoparticles while measuring the reaction rates in plas-
mon assisted catalysis. This way, we investigate the role of elec-
tronic and phononic heat in different chemical reactions.

Poster TUE4£.13  17:00
Directional Emission from Dielectric Multi-Mode Inter-
ference Antennas — <LOK-YEE YAN', HENNA FARHEEN?,
FLORIAN SPREYER’, CHRISTIAN SCHLICKRIEDE’, VIKTOR
MYROSHNYCHENKO?, THOMAS ZENTGRAF’, JENS FORSTNER?,
and STEFAN LINDEN! — 1Physikalisches Institut, Bonn Uni-
versity, Bonn, Germany — *Theoretical Electrical Engineering,
Paderborn University, Paderborn, Germany — *Department of
Physics, Paderborn University, Paderborn, Germany

Dielectric materials can serve as an attractive platform for trav-
elling wave optical antennas. Here, we investigate three differ-

ent designs of low-loss dielectric guided-wave antennas that fea-
ture strong directivity. Their emission profiles can be explained
by multi-mode interference.

Poster TUE4f.14 17:00
Imaging and analyzing the far-field radiation of scattered plas-
mons at a plasmonic square lattice by using cathodolumines-
cence spectroscopy — *PAUL H. BITTORF, FATEMEH DAvoobDI,
Masoup TALEB, and NAHID TALEBI — Institute for Experimen-
tal and Applied Physics, Kiel, Germany

By using complementary cathodoluminescence spectroscopy
and angle-resolved mapping, we explored the optical response of
a two-dimensional plasmonic crystal incorporated inside a thin
gold layer. Our results unravel the spatial distribution of scattered
optical modes in real and reciprocal spaces, placing cathodolumi-
nescence spectroscopy as a versatile tool for investigating surface
lattices.

Poster TUE4f.15 17:00
Bright single photon emitters with enhanced quantum effi-
ciency in a 2D semiconductor coupled with dielectric nano-
antennas — sLuca SorTiNO"“?, PanaloT G. ZoTEV’, Ric-
CARDO SAPIENZA®, STEFAN A. MAIER"’, and ALEXANDER L
Tartakovskir® — 'Chair in Hybrid Nanosystems, Faculty of
Physics, Ludwig-Maximilians-Universitat Munchen, Munich,
Germany — *Department of Physics and Astronomy, University
of Sheffield, Sheffield, United Kingdom — *The Blackett Labora-
tory, Department of Physics, Imperial College London, London,
United Kingdom

Single-photon emitters in 2D semiconductors can be determinis-
tically positioned using localized strain. Here, we couple mono-
layer WSe, to gallium phosphide dielectric nano-antennas and
report high quantum efficiency, reaching up to 86%, and reveal a
ns-scale luminescence lifetime related to the dark exciton reser-
voir feeding the quantum emitting state.

Poster TUE4f.16 17:00
Active control of light on a ferroelectric/semiconductor in-
terface — «ARTEMIOS KARVOUNIS, HELENA WEIGAND, VIOLA
VOGLER-NEULING, and RACHEL GRANGE — ETH Zurich, De-
partment of Physics, Institute for Quantum Electronics, Optical
Nanomaterial Group, Ziirich, Switzerland

We harness the photo-excited charges of lead-free ferroelectric
crystals, to produce direction-dependent space-charges that can
modify optical properties of a lithium niobate/semiconductor in-
terface. The laser-induced reversible, transmission change ex-
ceeds 80% at near-infrared wavelength, therefore paves the way
for a novel active nanophotonic platform based on a lithium nio-
bate technology.

Poster TUE4f.17 17:00
Multiple scattering and second-harmonic generation in dis-
ordered microspheres of LiNbO3 nanocubes — <ANDREA
MoRrANDI, ROMOLO SAVO, JOLANDA SIMONE MULLER, SIMEON
REICHEN, and RACHEL GRANGE — ETH Zurich, optical nano-
material group, Zurich, Switzerland

We assemble 100-400 nm size lithium niobate nanocubes into
microspheres. We show that they are strongly scattering in the
visible spectrum and generate broadband second-harmonic with
the random quasi-phase-matching scheme. They constitute an
ideal platform to investigate light propagation and generation in
nonlinear disordered media.
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Poster TUE4£.18 17:00
Visualizing anapole and anapole-exciton polariton states
using electron energy loss spectroscopy — ¢CARLOS Ma-
CIEL EscUDERO™, ANDREW  YANKOVICH’, BATTULGA
MuNkHBAT®, DENIS BarANOV™, RAINER HILLENBRAND>?,
Javier A1zpurua'®, Eva OrLssoN’, and TIMUR SHEGAI® —
"Materials Physics Center (CFM), Donostia-San Sebastian, Spain
— 2CIC NanoGUNE BRTA and Department of Electricity and
Electronics, Donostia-San Sebastian, Spain — *Department of
Physics, Chalmers University of Technology, Gothenburg, Swe-
den — *Center for Photonics and 2D Materials, Moscow Institute
of Physics and Technology, Moscow, Russia — *IKERBASQUE,
Basque Foundation for Science, Bilbao, Spain — SDonostia Inter-
national Physics Center (DIPC), Donostia-San Sebastian , Spain
Here we study optical anapole states in WS2 nanodisks by using
electron energy loss spectroscopy (EELS). Our results show that
anapole state emerges as a dip in the EEL spectra. Interestingly, by
varying the WS2 nanodisk dimensions, the anapole can be tuned
to overlap an exciton transition of WS2.

Poster TUE4£19 17:00
Superoscillatory Space-Time Nonseparable Optical Pulses —
*YIJIE SHENI, NIKITAS PAPASIMAKISI, MARK R. Dennis?, and
Nikoray I.  Zuerupev'? — 'University of Southampton,
Southampton, United Kingdom — “University of Birmingham,
Birmingham, United Kingdom — 3Na.nyang Technological Uni-
versity, Singapore, Singapore

We show that space-time non-separable band-limited light fields
can exhibit superoscillations simultaneously in the spatial and
temporal domains, i.e. can oscillate faster that the highest har-
monics of their spectra. We demonstrate that such behavior is
exhibited by the supertoroidal light pulses and discuss possible
applications of the effect.

Poster TUE4f20 17:00
Observation of an anomalous Tamm plasmon state in near-IR
— *OLEKSANDR BUCHNEV', ALEXSANDR BELOSLUDTSEV?, and
VassiLI FEpotov! — 'Optoelectronics Research Centre, Univer-
sity of Southampton, Southampton, United Kingdom — >Optical
Coating Laboratory, Center for Physical Sciences and Technol-
ogy, Vilnius, Lithuania

We report on the first experimental observation of a Tamm plas-
mon characterised by anomalously high energy located in the
upper half of the photonic bandgap. We show that the anomaly
cannot be captured by the effective medium approach and trans-
fer matrix method commonly employed in the analysis of Tamm
plasmons.

Poster TUE4f21 17:00
Manipulating circularly polarized light with gap-surface plas-
mon metasurfaces — «FE1 DING — University of Southern Den-
mark, Odense, Denmark

We have experimentally demonstrated broadband nanoscale
quarter-wave plates (nano-QWPs) that can not only allow broad-
band and efficient conversion between circular and linear polar-
izations for the optical fields but also enable advanced wavefront
manipulation by using gap-surface plasmon (GSP) metasurfaces.

Poster TUE4£22 17:00
Infrared nanoscopy of living cells — Yasin C. Durmaz, Ko-
RBINIAN KALTENECKER, THORSTEN GOLz, ENRICO BAU, and
*FrRITZ KEILMANN — LMU, Fakultit fiir Physik & Center for
Nanoscience, Miinchen, Germany

s-SNOM is applied to biological cells living inside a “nano-
aquarium”, adhering to its 10-nm thin SiN window. Nano-FTIR
spectra taken from outside identify water, protein and lipid at

150-nm resolution, while topography maps a cell’s adhesion foot-
print. Our leak-tight, robust and affordable setup enables nano-
chemical analysis of any liquid-based, dynamical process.

Poster TUE4£.23 17:00
Revealing nanoscale confinement effects on hyperbolic
phonon polaritons with an electron beam — <ANDREA
KoNECNA'?, JiAHAN L, JAMES EDGAR?, JAVIER GARCIA DE
ABajo'*, and JorpaN HacuTEL® — 'ICFO-Institut de Ciencies
Fotoniques, Castelldefels, Spain — *Central European Institute
of Technology, Brno University of Technology, Brno, Czech Re-
public — 3Tim Taylor Department of Chemical Engineering,
Kansas State University, Manhattan, USA — *ICREA- Institu-
ci6 Catalana de Recerca i Estudis Avangats, Barcelona, Spain —
SCenter for Nanophase Materials Sciences, Oak Ridge National
Laboratory, Oak Ridge, USA

We explore the sensitivity of hyperbolic phonon polaritons
(HPhPs) in hexagonal boron nitride (hBN) to nanoscale environ-
ment using electron energy-loss spectroscopy with focused elec-
tron probes. We reveal that geometrical heterogeneities in thin
hBN samples significantly influence HPhPs and induce localized
modes that affect the design and performance of HPhPs-based
devices.

Poster TUE4f24 17:00
Plasmon satellites in photoemission: Plasmonic nanoparticles
— «P. ANDRE D. Gongarves' and E JaviEr GaRcia DE ABajo"?
— YICFO - The Institute of Photonic Sciences, Castelldefels
(Barcelona), Spain — 2ICREA - Institucié Catalana de Recerca
i Estudis Avangats, Barcelona, Spain

Here, we present a theoretical account of electron-plasmon inter-
action ensuing photoemission from plasmonic nanoparticles. We
show that LSPs lead to well-resolved plasmon satellites, whose in-
tensity depends on the net effect from so-called intrinsic and ex-
trinsic plasmon effects, nanoparticle geometry, and initial state of
the plasmon field.

Poster TUE4f25 17:00
3D Reconstruction of the Optical Near Fields in Au nanoparti-
cles with Coherent Cathodoluminescence using a recoil model
— «EVELIJN AKERBOOM, NICK SCHILDER, and ALBERT POLMAN
— Center for Nanophotonics, NWO-Institute AMOLF, Amster-
dam, Netherlands

We reconstruct the optical near field of Au nanoparticles in 3D
by measuring the coherent cathodoluminescence emission prob-
ability at different electron energies. Going beyond the non-recoil
approximation, the emission probabilities are calculated, consid-
ering the penetration depth and the energy loss along the electron
trajectory. The CL measurements confirm these calculations.

Poster TUE4f.26 17:00
withdrawn
Poster TUE4f.27 17:00

Coherent control of the excitonic resonance in WSe2 — «OMRI
MERrON"?, Url ARIELI"?, EvaL BaAHAR"?, SwaRUP DEB', MOSHE
Ben-SHarom', and Hatm Sucrowski? — 'Condensed Matter
Physics Department, School of Physics and Astronomy, Faculty
of Exact Sciences, Tel Aviv University, Tel Aviv, Israel — 2Center
for Light-Matter Interaction, Tel-Aviv University, Tel Aviv, Israel
We experimentally demonstrate pulse-shape based coherent con-
trol of the A-exciton resonance in monolayer WSe2. Utilizing our
ultra-broadband pulse-shaper, we tailor the third-order nonlin-
ear response, steering it from fully destructive to constructive in-
terference. Our results outperform the transform limited case by
2.3 enhancement factor and coincide with the anharmonic oscil-
lator model.
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Poster TUE4f28 17:00
High Fidelity Integrated Photonic Gates using Detuning Mod-
ulated Composite Segments — s YONATAN PIASETZKY', MOSHE
Karzman?®, Hav SucHowskt', and Avi Zapok®> — 'Tel Aviv
University, Tel Aviv, Israel — 2Bar Ilan University, Ramat Gan,
Israel

We demonstrate a high-fidelity single-qubit gate in photonic in-
tegrated waveguides, utilizing a novel scheme of detuning mod-
ulated composite segments. We reduce the wavelength depen-
dence of long directional couplers by an order of magnitude, in-
dicating significantly increased robustness for fabrication errors.
These results show great promise for integrated quantum optics.

Poster TUE4£29 17:00
Second order transient photo-induced differential reflectiv-
ity for unravelling ultrafast response of plasmonic nanostruc-
tures — ¢URI ARIELI, DROR HERSHKOVITZ, SUDARSON SEKHAR
SiNHA, Haim SucHowskl, and OR1 CHESHNOVSKY — Tel Aviv
University, Tel Aviv, Israel

We explore the ultrafast response of plasmonic nanostructures
using a novel experimental pump probe scheme that allows the
measurement of both first and second order differential reflec-
tion. We show that the second order response cannot be ex-
plained by linear changes in the dielectric function.

Poster TUE4£30 17:00
withdrawn
Poster TUE4£.31 17:00

Magnetic field imaging with electron energy loss spectroscopy
based on Babinet’s principle — ¢VLAsTIMIL KRAPEK, MICHAL
HoRrAK, MARTIN HRTON, ANDREA KONECNA, and ToMAS S1kOLA
— Brno University of Technology, Brno, Czech Republic

We demonstrate the possibility to visualize the electric and mag-
netic field of localized surface plasmon modes together with the
charge and current distribution with electron energy loss spec-
troscopy combined with Babinet’s principle. We also discuss the
quantitative limits of this method.

Poster TUE4£.32 17:00
Strong coupling of a plasmonic dark mode with photons in a
photonic crystal cavity — FANQI MENG, HANTIAN GU, MARK D.
THOMSON, and sHARTMUT G. Roskos — Physikalisches Institut,
Goethe-University, Frankfurt am Main, Germany

We observe strong coupling between the plasmonic dark mode of
a metamaterial, designed for electromagnetically induced trans-
parency (EIT), with the photons of a terahertz cavity. The cou-
pling is found to be hierarchical, with the plasmonic dark mode
coupling to the polaritons pre-formed between the bright mode
and the cavity photons.

Poster TUE4£33 17:00
All dielectric crescent silicon metasurfaces for biosensing —
oJuaN WANG', JuLius KUHNE!, THEODOSIOS KARAMANOS?,
CARSTEN ROCKSTUHL?, STEFAN MAIER', and ANDREAS TrTTL'
— ', Chair in Hybrid Nanosystems, Nanoinstitute Munich, Fac-
ulty of Physics, Ludwig-Maximilians-Universitit Miinchen, Mu-
nich, Germany — 2Institute of Theoretical Solid State Physics,
Karlsruhe Institute of Technology, Karlsruhe, Germany

We demonstrate an all-dielectric crescent metasurface, support-
ing both photonic quasi-bound states in the continuum (quasi-
BICs) and higher-order resonances with tunable quality factors
and enhanced electromagnetic fields. We leverage this concept
as a label-free sensor for bioassays, where the higher-order reso-
nance outperforms the quasi-BIC for the detection in buffer so-
lution.

Poster TUE4f34 17:00
High-fidelity biexciton generation in GaAs quantum dots by
chirped picosecond pulses through Adiabatic Rapid Passage
— oVikas RemesH', Yusur Karir', FLoriaN KappE', Ju-
LIAN MUNZBERG', SANTANU MANNA®, ARMANDO RASTELLL,
and GREGOR WErHs' — 'Institute for Experimental Physics, Uni-
versity of Innsbruck, Innsbruck, Austria — Institute of Semi-
conductor and Solid State Physics, Johannes Kepler University of
Linz, Linz, Austria

Resonant excitation of the biexciton state in a quantum dot results
in entangled photon pair production. We demonstrate a robust,
high fidelity preparation of the biexciton state that is insensitive
to laser intensity fluctuations and transition dipole moment us-
ing chirped laser pulses by adiabatic rapid passage, supported by
theoretical simulations.

Poster TUE4£35 17:00
Atoms near graphene nanoantennas: interplay of optical and
electronic coupling — MARVIN MOLLER', MiriaM KosIk?,
MARTA PELC?, GARNETT BRYANT™*, ANDRES AYUELA®, CARSTEN
RocksTuHL"®, and «KAROLINA StowIk® — 'Institute of Theoret-
ical Solid State Physics, Karlsruhe Institute of Technology (KIT,
Karlsruhe, Germany — “Institute of Physics, Faculty of Physics
Astronomy and Informatics, Nicolaus Copernicus University in
Torun, Toruf, Poland — 2 Joint Quantum Institute, University
of Maryland and National Institute of Standards and Technology,
College Park, USA — *Nanoscale Device Characterization Divi-
sion, National Institute of Standards and Technology, Gaithers-
burg, USA — *Donostia International Physics Center (DIPC)
and Centro de Fisica de Materiales, San Sebastian / Donostia,
Spain — © Institute of Nanotechnology, Karlsruhe Institute of
Technology (KIT), Karlsruhe, Germany

A tight-binding approach to model atoms coupled to graphene
flake nanoantennas is developed and applied to investigate how
generic quantum optical phenomena: the Purcell emission en-
hancement or Rabi flopping are modified as optical interactions
between the flake and the atom are gradually dominated by inter-
actions through electron hopping at short distances.

Poster TUE4£36 17:00
withdrawn
Poster TUE4f.37 17:00

Strong coupling with WS, -intrinsic bound states in the con-
tinuum — «THOMAS WEBERI, Lucca Kt'JHNERl, JuLius Kt"JHNEZ,
STEFAN MAIER", and ANDREAS TrTTL' — 'Chair in Hybrid
Nanosystems, Nanoinstitute Munich, Faculty of Physics, Ludwig-
Maximilians-University Munich, 80539 Munich, Germany —
’Department of Physics, Technical University Munich, 85748
Garching, Germany — >The Blackett Laboratory, Department
of Physics, Imperial College London, London SW7 2AZ, United
Kingdom

We experimentally demonstrate the existence of bound states in
the continuum in extended bulk WS, metasurfaces and investi-
gate their enhanced interaction with the A-exciton in the strong-
coupling regime.

Poster TUE4£38 17:00
“Hot” Photoluminescence from metals - theory and compar-
ison to experiments — «YONATAN S1VAN and YONATAN DUBI —
Ben-Gurion University, Beer Sheva, Israel

We provide a quantitative theory for the “hot” photolumines-
cence from illuminated metal nanostructures under continuous
wave and pulsed illumination. We show that our theory resolves
several decades-long arguments in the literature, and that its pre-
dictions match well various experimental predictions, including
anti-Stokes emission based thermometry studies.
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Poster TUE4£39 17:00
Distinguishing thermal from non-thermal (“hot”) in plas-
monic molecular junctions — «YoNaTAN DuBt', [ENGWaI UN?,
and YONATAN S1vaN’ — 'Department of Chemistry, Ben-Gurion
University of the Negev, Be’er Sheva, Israel — 2School of Elec-
trical Engineering, Ben-Gurion University of the Negev, Be’er
Sheva, Israel

We provide a theory for using plasmonic molecular junctions to
to distinguish non-thermal electrons from thermal ones in an il-
luminated plasmonic system. We show how non-thermal elec-
trons can be measured directly and separately from the unavoid-
able thermal response, and discuss the relevance of our theory to
recent experiments.

Poster TUE4£40 17:00
Chip-based technology for terahertz near-field microscopy
and quantitative determination of the local charge carrier
density in silicon — MATTHIAS M. WIECHA', ALEXANDER
V. CHERNYADIEV®, ROHIT KAPOOR', ALvYDAS Lisauskas>?,
and sHARTMUT G. Roskos' — !Physikalisches Institut, Goethe-
University , Frankfurt am Main, Germany — 2CENTERA, In-
stitute of High Pressure Physics, Polish Academy of Sciences,
Warsaw, Poland — ’Institute of Applied Electrodynamics and
Telecommunications, Vilnius University, Vilnius, Lithuania

The conductivity of photo-excited and doped silicon samples is
measured quantitatively with high spatial resolution with a tera-
hertz (THz) scattering-type Scanning Near-field Optical Micro-
scope (s-SNOM). The setup uses a field-effect transistor for THz
detection. Also, first results with CMOS oscillator chips as radi-
ation sources for the s-SNOM are presented.

Poster TUE4f41 17:00
Polaritons in Two-Dimensional Parabolic Waveguides —
+THEIs P. RASMUSSEN', P. A. D. GONCALVES®, SANSHUI X140™*,
SeBASTIAN HOFFERBERTH’, N. ASGER MORTENSEN*®, and JOEL
D. Cox"® — 'Center for Nano Optics, University of South-
ern Denmark, DK-5230 Odense M, Denmark — 2ICFO - The
Institute of Photonic Sciences, The Barcelona Institute of Sci-
ence and Technology, 08860 Castelldefels (Barcelona), Spain —
*Department of Photonics Engineering, Technical University
of Denmark, DK-2800 Kongens Lyngby, Denmark — *Center
for Nanostructured Graphene, Technical University of Den-
mark, DK-2800 Kongens Lyngby, Denmark — Institute of Ap-
plied Physics, University of Bonn, D-53115 Bonn, Germany —
%Danish Institute for Advanced Study, University of Southern
Denmark, DK-5230 Odense M, Denmark

We introduce a formalism to describe channel polaritons propa-
gating in parabolic two-dimensional waveguides, which we apply
to the case of graphene plasmons to demonstrate their ability to
produce extreme field localization at the parabola vertex that can
strongly influence the dynamics of proximal quantum light emit-
ters.

Poster TUE4f42 17:00
Interaction-driven Circular Dichroism in Triskelia Nanos-
tructures  — oJAVIER RODRIGUEz-ALvarez'?, ALBERT
GUERRERO’, DAvID BRICIO-BLAZQUEZ®, ANTONIO GARCiA-
MARTIN®, ARANTXA FRAILE RODRIGUEZ"?, XAVIER BATLLE'?
and AMmfLcaR LaBarta? — 'Departament de Fisica de la
Matéria Condensada, Universitat de Barcelona, Barcelona,
Spain — “Institut de Nanociéncia i Nanotecnologia (IN2UB),
Barcelona, Spain — *Institut de Microelectrénica de Barcelona
(IMB-CNM, CSIC), Bellaterra, Spain — *Instituto de Micro y
Nanotecnologia IMN-CNM, CSIC, CEI UAM+CSIC, Tres Can-
tos, Spain

A plasmonic nanostructure with three-fold symmetry showing
large dichroic response is studied. Simulations indicate that the
interactions between the two elements play a key role on deter-
mining the circular dichroism in the total optical loss.

Poster TUE4f43 17:00
Surface response functions of noble metals for plasmonic
applications — sALvARO RODRIGUEZ ECHARRI', P. ANDRE D.
GONCALVEs™?, CHRIsTOS TSERKEZIS®, F. JAVIER GARCIA DE
ABajo'”?, N. AsGErR MorTENSEN>?, and JoeL Cox** — 'ICFO -
The institute of Photonic Sciences, Castelldefels, Spain — 2Center
for Nano Optics, University of Southern Denmark, Campusvej
55, DK-5230 Odense M, Denmark, Odense, Denmark — *ICREA
- Institucié Catalana de Recerca i Estudis Avangats, Passeig
Lluis Companys 23, 08010 Barcelona, Spain, Barcelona, Spain
— *Danish Institute for Advanced Study, University of South-
ern Denmark, Campusvej 55, DK-5230 Odense M, Denmark,
QOdense, Denmark

We determine a set of surface response functions known as
“Feibelman d-parameters” for a variety of noble metals and dif-
ferent crystallographic orientations. We use a rigorous quan-
tum mechanical model to compute them and propose a variety
of cases for their use in plasmonic applications.

Poster TUE4f44 17:00
Optical modes and interaction mechanisms of multiple opti-
cal Tamm states in photonic and plasmonic planar crystals —
+MANUEL GONGALVES — Ulm University - Inst. of Experimental
Physics, Ulm, Germany

The coupling of two or more optical Tamm states in planar pho-
tonic crystals leads to the formation of two families of topological
optical modes in the band gap. In this contribution the physical
origin and the optical properties of the modes are analyzed.

Poster TUE4f45 17:00
Fano resonances in coupled identical spheroidal particles in a
symmetric linear arrangement — sMANUEL GONGALVES', PET-
ROS PETROSYAN?, HAYK MINAssIAN®, and ARMEN MELIKYAN?
— Wim University — Inst. of Experimental Physics, Ulm, Ger-
many — *Yerevan State University, Yerevan, Armenia — ’A.
Alikhanian National Science Laboratory, Yerevan, Armenia —
“Russian-Armenian (Slavonic) State University, Yerevan, Arme-
nia

The excitation of Fano resonances in plasmonic nanostructures
requires a symmetry breaking, or particles of distinct geome-
tries. We show that quadrupole modes, typically non-radiant, can
also be collectively excited in an axial symmetric configuration of
identical particles, resulting in radiant modes (anti-Fano).

Poster TUE4f46 17:00
An efficient way of treating changes of the medium surround-
ing an optical system — ¢SHAIKHAH ALMOUSA and EGOR MUL-
jaAROV — Cardiff University, Cardiff, United Kingdom

A novel rigorous approach to calculation of spectral changes
of an optical system caused by perturbations of the medium
surrounding it is presented. The approach is based on the
resonant-state expansion. Experimentally relevant illustrations
focus on localized surface plasmon modes of gold nanoparticles
and whispering-gallery modes of dielectric micro-resonators.

Poster TUE4f.47 17:00
Bound states in the continuum in finite-size acoustic res-
onators — ILYA DERIY, IVAN TOFTUL, MIHAIL PETROV, and AN-
DREY BoGDANOV — Department of Physics and Engineering,
ITMO University, Saint-Petersburg, Russia
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We reveal that finite-size solid acoustic resonators immersed in
fluid can support genuine bound states in the continuum com-
pletely localized inside the resonator. We believe that the revealed
novel states will push the performance limits and will serve as
high-Q building blocks for various acoustic devices.

Poster TUE4f48 17:00
Perfect absorption of a focused light beam by a single deep-
subwavelength nanoparticle — ALEXEY PROSKURIN', s ANDREY
Bogpanov', and DEnis BaraNov? — 'TTMO University, St. Pe-
tersburg, Russia — *Moscow Institute of Physics and Technology,
Dolgoprudny, Russia

We show theoretically that a single deep subwavelength nanopar-
ticle placed on a conducting substrate can perfectly absorb a pre-
cisely tailored light beam. Our findings significantly expand the
class of the perfect absorption phenomena and offer a new tool
for electromagnetic energy harvesting.

Poster TUE4f49 17:00
Transition metal dichalcogenides nanoparticles produced by
femtosecond laser ablation in liquid ambiance for nanopho-
tonic applications — «GLEB TSELIKOV', ANTON Porov?,
GEORGY ERMOLAEV', DARIA PaNOvA', GLEB TIKHONOWSKI,
ALEXANDER SYUYI, ANDREI KABASHIN®?, ALEKSEY ARSENIN',
and VALENTYN Vorkov' — '"Moscow Institute of Physics and
Technology, Dolgoprudny, Russia — >Moscow Engineering
Physics Institute, Moscow, Russia — * Aix-Marseille Université,
Marseille, France

We demonstrate spherical nanoparticles of tungsten and molyb-
denum disulfides produced by femtosecond laser ablation in lig-
uids. Performed analysis reveals that produced nanospheres pre-
serve the crystalline structure, high refractive index, support
strong excitons and Mie resonances in spectral range 400-700
nm, resulting in enhanced photothermal response probed by Ra-
man spectroscopy

TUES5o: Plenary Talk 3

Time: Tuesday, 18:30-19:30

Plenary TUE50.1 18:30
Nanophotonic tailoring of electron-light interactions —
*MARIN Sorjacic — MIT, Cambridge, USA

We present our recent work on understanding nano-scale phe-

Location: Olympia

nomena in photonics. We also present our work on interaction
on fast electrons with nano-structured materials to produce light.
Finally, we discuss novel ways to tailor and enhance scintillation
phenomena.
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WED1o: Plenary Talk 4

Time: Wednesday, 9:00-10:00

Plenary WEDlo.1 9:00
Quantum choreography with lightwaves — «RUPERT HUBER
— Department of Physics and Regensburg Center for Ultrafast
Nanoscopy, University of Regensburg, Regensburg, Germany

Intense infrared field transients can drive electrons in van der
Waals materials along fascinating quantum trajectories, facil-

Location: Olympia

itating novel strong-field physics - from optical band struc-
ture reconstruction to topological high harmonic generation.
In a scanning-tunneling microscope, lightwaves enable ultrafast
orbital videography and coherent control of a single-molecule
switch by femtosecond atomic forces.

10:00-10:15: Coffee Break

WED2o0: Nonlinear / Ultrafast
Nanophotonics |

Time: Wednesday, 10:15-12:15 Location: Olympia
Invited WED2o0.1 10:15
Real-time imaging of surface waves with nonlinear near-field
optical microscopy — «Guy BARTAL — The Andrew and Erna
Viterbi faculty of electrical and computer engineering, Technion,
Haifa, Israel

We introduce a new approach for real-time near-field imaging of
evanescent waves using the optical nonlinearity inherent in met-
alsand dielectric surfaces. Our approach provides phase-resolved
polarization- and spin-sensitive mappings of near-field patterns
using only standard optical components and could be extended to
deep sub-wavelength imaging of polaritons in 2D materials and
swift characterization of integrated-photonic devices.

Oral WED20.2 10:45
High Aspect-Ratio Metalenses from Barium Titanate for Non-
linear Applications — +HELENA WEIGAND', VIOLA VOGLER-
NEULING', OLIVER P17Z', UELLE-LINDA TaLTS', FLAVIA TIMPU',
ARTEMIOS KARVOUNISI, JoEL WINIGERZ, PETER BENEDEK3,
VANEssA Woops®, JuErG LEuTHOLD?, and RACHEL GRANGE'
— 'ETH Zurich, D-PHYS, Institute for Quantum Electronics,
Zurich, Switzerland — *ETH Zurich, D-ITET, Institute for Elec-
tronics, Zurich, Switzerland — *ETH Zurich, D-ITET, Institute
of Electromagnetic Fields, , Zurich, Switzerland

Metalenses are powerful thin components for wavefront shaping.
While many designs rely on resonances, we present a broadband
metalens fabricated by a bottom-up approach from an optically
nonlinear material, barium titanate. Achieving an aspect ratio of
up to 7, we demonstrate focussing in transmission with 770nm
wavelength at 800 ym.

Oral WED20.3 11:00
Unlocking coherent control of the extreme ultrafast plasmonic
excitation — EYAL BAHAR, URI ARIELI, MAAYAN VIZNER STERN,
and <Haim SucHowskl — School of Physics and Astronomy,
Faculty of Exact Sciences, Tel Aviv University, Tel Aviv, Israel

We experimentally coherent control the extreme ultrafast exci-
tation in plasmonic nanostructures within their coherence life-
time. We predict and demonstrate a significant enhancement of
the nonlinearity greater than the nonlinearity induced by a max-
imally compressed pulse, suggesting a route for active steering of
the ultrafast photo-induced evolution in nanostructures.

WED2s: Topological Nanophotonics
Time: Wednesday, 10:15-12:15  Location: Seefeld/Tirol

Invited WED2s.1  10:15
Skyrmionic Hopfions: particle-like topologies in light —
«Mark Dennis', Danica Sugic™?, RamoN Droop’, EILEEN
OtrTE’, DANIEL EHRMANNTRAUT’, FrRANCO NoORI*, JANNE
RuosTEKOSKI’, and CORNELIA DENZ® — 'School of Physics and
Astronomy, University of Birmingham, Birmingham, United
Kingdom — *Theoretical Quantum Physics Laboratory, RIKEN
Cluster for Pioneering Research, Saitama, Japan — *Institute
of Applied Physics and Center for Nonlinear Science (CeNoS),
University of Muenster, Muenster, Germany — *Physics De-
partment, University of Michigan, Ann Arbor, USA — *Physics
Department, Lancaster University, Lancaster, United Kingdom
We design, create and measure a topological 3D skyrmionic hop-
fion in fully structured light. From tailored polarization and
phase, every possible optical state occurs in the propagation vol-
ume, giving a quantised topological charge of 0.945. This offers
photonic analogues to particle-like 3D topological textures, from
condensed matter to high-energy physics.

Oral WED2s.2  10:45
Revealing topological and thermodynamic properties of
quasicrystals by spatio-temporal near-field microscopy —
*SHAI TSESSEsl, PascaAL DREHERZ, Davip ]ANOSCHKAZ, Kos1
CoHEeN', Tim MEeILER®, ToMER BUCHER!, SHAY SAPIR', BET-
TINA FRANK?, TiM Davis™, FRANK MEYER-zU-HERINDORFE?,
HarRALD GIESSEN’, and GuUY Bartar' — 'Technion - Israel
Institute of Technology, Haifa, Israel — *University of Duisburg-
Essen, Duisburg, Germany — *University of Stuttgart, Stuttgart,
Germany

We demonstrate topological and thermodynamic properties
of quasi-crystals, constituting the first experimental imple-
mentation of the full charge-density model. Consolidating
phase-resolved SNOM and ultrafast 2PPE-PEEM measurements
on pentagonal plasmonic quasi-lattices, we reveal their 4D topo-
logical charge and a temporal change in their local isomorphism,
akin to a change in free energy.

Oral WED2s.3 11:00
Propagating Electromagnetic Skyrmions — YiiE SHEN',
eNixiTas Papasimakis', and Nikoray I. ZueLupev'? —
"University of Southampton, Southampton, United Kingdom —
*Nanyang Technological University, Singapore, Singapore

We report on a new family of light pulses of toroidal topology -
the exact solutions of Maxwell’s equation - with skyrmionic field
structure, termed Supertoroidal Light Pulses.
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Oral WED204 11:15
Strong Exciton-plasmons interactions in WSe2 flakes posi-
tioned on top of an Au lattice investigated using cathodo-
luminescence spectroscopy — sMasouD TALEB', FATEMEH
Davoopr', FLORIAN DIEKMANN', Kar RossNaGerL'?, and
NauIiD TALEBl'! — !Christian-Albrechts-Universitit zu Kiel,
Kiel, Germany — “Ruprecht Haensel Laboratory, Deutsches
Elektronen-Synchrotron DESY, Hamburg, Germany

In this study, we use cathodoluminescence spectroscopy to inves-
tigate the exciton-plasmon interactions between the WSe2 lattice
and the periodic hole structure incorporated gold substrate. Ex-
perimental results fallowed by numerical simulations enabled us
to map the spatio-spectral near-field distribution of the optical
modes in the visible to the near-infrared spectral ranges

Oral WED20.5 11:30
Broadband nonlinear strongly-coupled hybrid nanostructures
obtained by near field inverse design — sYAEL BLECHMAN',
Suar Tsesses', EucLipes ALmEema’®, and Guy Bartar' —
Technion - Israel Institute of Technology, Haifa, Israel —
2Queens College, City University of New York, Flushing, NY,
USA

We develop a simple yet powerful strategy for nonlinear broad-
band control in hybrid structures of plasmonic metasurfaces cou-
pled to atomically thin semiconductors. Our method is based
on inverse design of the metasurface’s near-field enhancement
which achieves significant strong cavity-emitter coupling, and it
is robust to geometric variations of the metasurface.

Oral WED20.6 11:45
Two-photon pumped exciton-polariton condensation —
«Napav Lanpau', DmITRY PANNA', SEBASTIAN BRODBECK?,
CHRISTIAN SCHNEIDER®, SVEN HOFLING, and ALEx Havat'
— "Technion - Israel Institute of Technology, Haifa, Israel —
*University of Wiirzburg , Wiirzburg , Germany — *Carl von
Ossietzky University of Oldenburg, Oldenburg, Germany

We report the first experimental observation of two-photon
pumped polariton condensation, demonstrated by angle-
resolved photoluminescence in a GaAs-based microcavity.
Our results pave the way towards polariton-based THz lasing
and coherent control of collective quantum states with individual
qubits.

Oral WED20.7 12:00
Efficient frequency conversion with geometric phase con-
trol in metasurfaces — «BASUDEB SAIN', BERNHARD REINEKE
Matsupo', Luca CARLETTI >, XUE ZHANG’, WENLONG GAO',
COSTANTINO DE ANGELIS °, LINGLING HUANG®, and THOMAS
ZENTGRAE' — 'Department of Physics, Paderborn University,
Paderborn, Germany — *Department of Information Engi-
neering and National Institute of Optics, University of Brescia,
Brescia, Italy — *School of Optics and Photonics, Beijing Insti-
tute of Technology, Beijing, China

We present an effective solution for the nonlinear generation and
manipulation of light at the nanoscale. We efficiently combined
the concept of geometric-phase with the spatial electromagnetic-
modes in silicon-metasurface for robust manipulation of the
third-harmonic phase and practical realization of nonlinear
vortex arrays at a conversion efficiency of 10A-4 WA-2.

Oral WED2s.4 11:15
Topological Floquet engineering of plasmonic waveguide
arrays: Fast Thouless pumps and anomalous 7-modes —
*ANNA SIDORENKO, ZLATA FEDOROVA, and STEFAN LINDEN —
Physikalisches Institut, Universitit Bonn, Bonn, Germany

Floquet engineering is a powerful method to tailor topological
properties of plasmonic waveguide arrays. Here, we demonstrate
that time-periodic modulation of dissipation can restore trans-
port quantization in fast Thouless pumps and report on the ob-
servation of the anomalous 7-mode at optical frequencies.

Invited WED2s.5 11:30
Topological insulator vertical-cavity laser array — ALEX
DikopoLTSEV', TRISTAN H. HARDER?, ERAN LUSTIG', OLEG A.
EGOROV®, JOHANNES BEIERLEIN?, ADRIANA WOLF?, YAAKOV
Lumer', MoNIikKA EMMERLING’, CHRISTIAN SCHNEIDER®,
SVEN HOFLING®, MoOTI SEGEV', and «SEBASTIAN KLEMBT® —
1Physics Department, Technion, Haifa, Israel — 2Chair for Ap-
plied Physics, Wilhelm-Conrad-Rontgen-Research Center for
Complex Material Systems, and Wiirzburg-Dresden Cluster of
Excellence ct.qmat, Wiirzburg, Germany — *ITFO, Abbe Center
of Photonics, Friedrich-Schiller-Universitit Jena, Jena, Germany
— “Institute of Physics, University of Oldenburg, Oldenburg,
Germany

We present the first experimental demonstration of a topological
insulator VCSEL array. Using the crystalline topological insulator
model, we implement a 30 vertical-emitter array displaying an
extended coherent mode lasing at a single wavelength.

Oral WED2s.6  12:00
Topological spin-Hall exciton-polaritons in transition metal
dichalcogenide monolayers — IvaN SINEV', MENGYAO

L***, FEDOR BENIMETsKIY', TATYANA IvaNova', SVET-
LANA KIRIUSHECHKINA®, ANTON VAKULENKO®, SRIRAM
GupDpALA®®, DMITRY KRIZHANOVSKII™, ANDREA ALU>*S,
ANTON SAMUSEV', and ALEXANDER KHANIKAEV>>!
'Department of Physics, ITMO University, St. Petersburg,
Russia — *Department of Electrical Engineering, City College of
New York, New York, USA — Physics Department, City College
of New York, New York, USA — *Physics Program, Graduate
Center of the City University of New York, New York, USA —
*Department of Physics and Astronomy, University of Sheffield,
Sheffield, United Kingdom — ®Photonics Initiative, Advanced
Science Research Center, City University of New York, New
York, USA

We explore topological Z, exciton polaritons which are formed
in a topological photonic metasurface coupled to MoSe, and
WSe, monolayers. We experimentally demonstrate the transfer
of topological charge from photonic to polaritonic band with the
onset of strong coupling regime and confirm the presence of one-
way spin-polarized edge topological polaritons.

12:15-16:15: Lunch Break
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WED3o0: Technology Talk 3 - Attocube (Neaspec)

Time: Wednesday, 16:15-17:00

Technology WED30.1 16:15
Infrared correlation nanoscopy with unprecedented spectral
coverage — «ANDREAS HUBER and STEFAN MASTEL — Attocube
systems AG, Haar, Germany

We introduce a new tunable laser source optimized for IR

WED4o0: Novel Topics |

Time: Wednesday, 17:00-18:15 Location: Olympia

Oral WED4o0.1 17:00
Solving integral equations in free-space with inverse-designed
ultrathin optical metagratings — +ANDREA CORDARO',

BriaN EpDwARDS?, VAHID NIKKHAH?, ANDREA ALU’, NADER
EnGHETA?, and ALBERT Porman' — 'AMOLE Amsterdam,
Netherlands — 2University of Pennsylvania, Philadelphia, USA
— 3 Advanced Science Research Center - CUNY, New York, USA
Inverse designed metasurfaces can solve prescribed Fredholm in-
tegral equations at optical wavelengths. To this end, a mirror is
included to provide the feedback required to perform the Neu-
mann series that solves the equation.

Oral WED40.2 17:15
Observation of strong localization beyond the spectrum of the
disorder — <ALEX DIKOPOLTSEV', SEBASTIAN WEIDEMANN,
MARK KREMERZ, ANDREA STEINFURTHZ, HaNaN HEerzic
SHEINFUX’, ALEXANDER SZAMEIT’, and MORDECHAI SEGEV'
— 1Physics Deparment, Technion, Haifa, Israel — Institute for
Physics, University of Rostock, Rostock, Germany — *ICFO -
Institute of Photonic Sciences, Barcelona, Spain

Anderson localization was thus far demonstrated for wavepackets
whose spectral extent resides within the wavenumber span of the
disorder. We observe experimentally that virtual transitions can
cause localization beyond the spectrum of the disorder, without
any first-order scattering processes. We implement this in time-
bin encoded 1+1D lattices in fiber loops.

Oral WED40.3 17:30
Spherical spoof localised plasmon scatterers at microwave
frequencies — ¢ALEXANDER POWELLI, Tom WHITTAKERZ,

WiLL WHrTTow?, RoY SAMBLES', and ALASTAIR HiBBINS' —
!"'University of Exeter, Exeter, United Kingdom — *University of
Loughborough, Loughborough, United Kingdom

We demonstrate the first example of a fully 3D structure support-
ing a series of localised resonances analogous to surface plasmons
found in a metallic nanosphere. This design agrees well with an
effective medium model for a metal sphere with a microwave
plasma frequency. 3D-printed samples show excellent agreement
with simulations.

Location: Olympia

nanoscopy applications which covers a spectral range of 2-18ym.
We demonstrate correlative scattering-type near-field (s-SNOM)
and photothermal expansion based point spectroscopy and imag-
ing for studying local chemical composition and the related phase
separation in a thin film polymer blend sample.

WED4s: Nonlinear / Ultrafast
Nanophotonics Il

Time: Wednesday, 17:00-18:15  Location: Seefeld/Tirol

Oral WED4s.1  17:00
Nonlinear and nonlocal plasmonic response of crystalline
atomically-thick films — «ALvARO RODRIGUEZ ECHARRL, JoEL
Cox*?, FapIL IYikANAT!, and F. JAvIER GARCIA DE ABAJO™* —
'ICFO - The institute of Photonic Sciences, Castelldefels, Spain
— 2Center for Nano Optics, University of Southern Denmark,
Odense, Denmark — >Danish Institute for Advanced Study,
University of Southern Denmark, Odense, Denmark — ‘ICREA
- Institucié Catalana de Recerca i Estudis Avangats, Barcelona,
Spain

Recent developments in the fabrication of atomically thin metal
films with well-defined crystalline orientation support the use of
this type of material for the next generation of plasmonic de-
vices. Here, we investigate the nonlinear optical properties of
few-atom-tick films through rigorous quantum-mechanical sim-
ulations for noble metals and different crystallographic orienta-
tions.

Oral WED4s.2 17:15
Nonlinear photonic crystal L3 cavities out of soft-
nanoimprinted barium titanate — eViOLA VALENTINA

VOGLER—NEULINGI, ULLE-LINDA TALTSI, Davip POHLI, He-
LENA C. WEIGAND', ARTEMIOS KARVOUNIS!, JOEL WINIGER?,
PETER BENEDEK’, VANEssa Woop°, JOrRG LEuTHOLD?, and
RACHEL GrRANGE' — 'ETH Zurich, Department of Physics,
Institute for Quantum Electronics, Optical Nanomaterial Group,
Zurich, Switzerland — 2ETH Zurich, Department of Information
Technology and Electrical Engineering, Institute of Electromag-
netic Fields, Zurich, Switzerland — *ETH Zurich, Department of
Information Technology and Electrical Engineering, Materials
and Device Engineering Group, Zurich, Switzerland

Nonlinear metal-oxides broadly transparent as barium titanate
are difficult to top-down nanostructure. = We demonstrate
bottom-up soft-nanoimprinted L3 cavities from barium titanate
with critical dimensions of 60 nm based on a sol-gel chemistry
synthesis.

Oral WED4s.3 17:30
Tunable nonlinear vibrational response of monolayer hBN —
«FADIL IYIKANAT!, ANDREA KONEENA!, and E JaviER GARciA
DE ABajo'? — 'ICFO-Institut de Ciencies Fotoniques, The
Barcelona Institute of Science and Technology, Barcelona, Spain
— 2ICREA-Institucié Catalana de Recerca i Estudis Avangats,
Passeig Lluis Companys, Barcelona, Spain

Based on first-principles calculations, we investigate the linear
and nonlinear optical response of monolayer hBN in the mid-
infrared polaritonic region following time-domain and pertur-
bative schemes. We find that strongly anharmonic potentials as-
sociated with atomic vibrations, giving rise to relatively intense
second- and third-harmonic generation as well as sizable Kerr
nonlinearity.
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Oral WED40.4 17:45
withdrawn

Oral WED40.5 18:00
Resonant Electronic Transport in Strongly Coupled Meta-
surfaces — «BENEDIKT LIMBACHER'?, MARTIN A. Kainz'?,
SEBASTIAN SCHONHUBER?, MorrTz WENCLAWIAK?, CHRIS-
TIAN DERNTL"?, AARON M. ANDREWs>?, HERMANN DETZ>>,
GOTTFRIED STRASSER™’, ANDREAS SCHWAIGHOFER®, BERN-
HARD LEnDL® , JURAJ Darmo!, and KARL UNTERRAINER"? —
"Photonics Institute, TU Wien, Vienna, Austria — 2Nano-
Center, TU Wien, Vienna, Austria — “Institute of Solid State
Electronics, TU Wien, Vienna, Austria — “Central European
Institute of Technology, Brno, Czech Republic — SInstitute of
Chemical Technologies and Analytics, TU Wien, Vienna, Austria
We present resonant electronic transport in a system with a
strong hybridization between the cavity field and intersubband
transitions. We show that by applying an electric current we can
modulate the optical response of the metasurface and present
future developements in the field of intersubband polaritons.

Oral WED4s4 17:45
Infrared-visible sum-frequency generation microscopy of
phonon polariton resonances in SiC nanostructures — sSOREN
WASSERROTH', RICHARDA NIEMANN', GUaNYU Lu?, CHRISTO-
PHER R. GUBBIN’, MARTIN WOLF', SIMONE DE LIBERATO?,
JosHuA D. CaLDWELL?, and ALEXANDER PAARMANN' — !Fritz-
Haber-Institute, Berlin, Germany — *Vanderbilt University,
Nashville, USA — 3University of Southampton, Southampton,
United Kingdom

I present a new approach of infrared super-resolution microscopy
employing infrared-visible sum-frequency generation in a wide
field scheme. As first results, I show images of surface phonon
polariton resonances in SiC nanopillars and nanorods. The mode
structure in arrays of nanopillars and inside of nanorods is re-
solved.

Oral WED4s.5 18:00
Tunable Fano Resonance in Perovskite thin film coupled to
Hyperbolic Metamaterial Nanocavity Array — «S R K CHAI-
TANYA INDUKURI, AMIT KESSEL, CHRISTIAN FRYDENDAHL, EI-
TAN EDREL, NoA MAzURsKI, and URIEL LEvy — Hebrew univer-
sity, Jerusalem, Israel

We demonstrate experimentally tunable Fano resonance in
organic-inorganic perovskite thin-film coupled to nano-scale
hyperbolic metamaterial cavity array

18:15-18:30: Coffee Break

WEDS5o0: Picophotonics

Time: Wednesday, 18:30-20:00 Location: Olympia
Invited WED50.1 18:30
Light emission in extreme nanocavities: from intramolecu-
lar resolution to complex single photon emission — «JAVIER
A1zpuruA — Center for Materials Physics (CSIC-UPV/EHU),
San Sebastian, Spain

We explore the use of plasmonic picocavities to obtain light emis-
sion from single organic molecules in a tunnelling junction and
interpret their intensity, Purcell effect, and Lamb shift maps. Fur-
thermore, the role of dark states to interpret the complex dynam-
ics of quantum dot emission from a bowtie nanoantenna is un-
veiled.

Oral WED50.2  19:00
Coordinate nanometrology of coronavirus-like nanoparticle
with topologically structured light — «Yu WanG', Kevin
E. MacDonaLp', Eric Prum!, Jun-Yu Ou', and Nikoray L
ZHELUDEV"? — 'Optoelectronics Research Centre & Centre for
Photonic Metamaterials, University of Southampton, Southamp-
ton, United Kingdom — 2Centre for Disruptive Photonic
Technologies, School of Physical and Mathematical Sciences
& The Photonics Institute, Nanyang Technological University,
Singapore, Singapore

Scattering by a subwavelength particle in a structured light field
containing phase singularities is highly sensitive to the particle’s
position. Artificial intelligence-enabled analysis of superoscilla-
tory light field scattering, at a wavelength of 490 nm, provides
for experimental determination of the 3D position of 100 nm
polystyrene spheres with nanometric accuracy.

WEDS5s: Electron — Photon Interaction Il
Time: Wednesday, 18:30-19:30  Location: Seefeld/Tirol

Invited WED5s.1  18:30
Holography, nanothermometry, and quantum correlations
in extreme near fields probed with high-energy electrons
— *ALBERT POLMAN — NWO-Institute AMOLF, Amsterdam,
Netherlands

We use time-resolved cathodoluminescence spectroscopy using
30-keV electrons to reveal the emission statistics of optical emit-
ters, use holography to reveal the phase distribution of plasmonic
scattering wavefronts, demonstrate nanothermometry, and let
the electrons climb quantum ladders creating superpositions
states in extreme near fields shaping electron wavepackets in
space and time.

Oral WED5s.2  19:00
Modulation of Cathodoluminescence Emission by Interfer-
ence with External Light — «VaLerio D1 Gruio', OFER
Krir>?, CrLaus Ropers™, and F JaviEr GARcCia DE ABajo'”
— YCFO - The Institute of Photonic Sciences, Casteldefels,
Barcelona, Spain — *Tel Aviv University, School of Electrical
engineering, Tel Aviv, Israel — 3SMPIBPC - Max Planck Institute
for Biophysical Chemistry , Gottingen, Germany — *University
of Géttingen, IV. Physical Institute, Gottingen, Germany —
SICREA - Institucié Catalana de Recerca i Estudis Avangats,
Barcelona, Spain

We explore the role of electron wave function plays in cathodo-
luminescence emission when an external laser pulse is synchro-
nized with the electron probe at the sample. We show the far-field
emission being composed by coherent and incoherent contribu-
tions where the latter is only tuned by changing the electron den-
sity profile.
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Oral WED50.3 19:15  Oral WEDS5s.3  19:15
Thermal fluctuations in the optical properties of dielectric Atomic Floquet physics revealed by free electrons —
and plasmonic nanomechanical metamaterials — ¢Jun-Yu +EDUARDO ARQUE LOPEZ!, VALERIO D1 Grurio!, and F JAVIER

Ovu', DiMrTRIOS PaPas’, TonGjuN Liu', JinxianG Li', Eric
Prum', Kevin E MacDonaLp', and Nikoray I. ZHELUDEV'?
— !Optoelectronics Research Centre & Centre for Photonic
Metamaterials, University of Southampton, Southampton,
United Kingdom — Centre for Disruptive Photonic Technolo-
gies, SPMS, TPI, Nanyang Technological University, Singapore,
Singapore

We experimentally observe that fluctuations in metamaterial op-
tical properties peak at the frequencies of the nanostructures’ nat-
ural mechanical modes, due to ‘Brownian’ motion. Fluctuations
in flexural phonon density are the underlying mechanism for this
motion, which is observed as fluctuations in optical properties
reaching 1% at room temperature.

Invited WED50.4 19:30
Harnessing polaritons in extreme nanocavities — «SANG-HYUN
OH — University of Minnesota, Minneapolis, USA

We present new approaches to design and fabricate resonant cav-
ities — both horizontal (image polariton resonator) and vertical
(epsilon-near-zero coaxial ring) configurations — and reach the
ultrastrong light-matter coupling regime.

Garcia DE ABAjo"? — ICFO-Institut de Ciencies Fotoniques,
The Barcelona Institute of Science and Technology, Castellde-
fels, Spain — “ICREA-Instituci6 Catalana de Recerca i Estudis
Avangats, Barcelona, Spain

We theoretically investigate the ability of free electrons to probe
the nonlinear Floquet dynamics of atomic systems under in-
tense illumination. We observe multiple features in the electron
energy-loss spectra that originate in the steady-state evolution
of the atomic system and are associated with direct electron-
photon exchanges and intensity/frequency-dependent Floquet
resonances.

WED®6s: Novel Topics Il

Time: Wednesday, 19:30-20:00  Location: Seefeld/Tirol

Oral WED6s.1  19:30
Hot electrons in metal nanostructures - “reality” or “fake
news”? — ¢YONATAN SIVAN, IENG WAI UN, JoSHUA BARABAN,
and YoNATAN DUBI — Ben-Gurion University, Beer Sheva, Israel

We provide a first-of-its-kind theory for electron non-
equilibrium in metals which reveals the extreme smallness
of non-thermal effects compared to thermal effects. Together
with extensive numerical simulations, we show that some high-
impact plasmon-assisted photocatalysis experiments incorrectly
associate their results with non-thermal electrons, while a
thermal model explains the data perfectly.

Oral WEDG6s.2  19:45
Near-field spectroscopy of phonon polariton antenna arrays
— +ANDREA MaNcINT', CHRISTOPHER R. GUBBIN?, RODRIGO
BErTE', FRANCESCO MARTINT’, ALBERTO PoLiTr’, EMITANO
CortEs', Y1 L?, SIMONE DE LIBERATO?, and STEFAN A. MAIER'
— !Chair in Hybrid Nanosystems, Nanoinstitute Munich, Fac-
ulty of Physics, Ludwig-Maxilimians-Universitit Miinchen,
Munich, Germany — School of Physics and Astronomy, Uni-
versity of Southampton, Southampton, United Kingdom —
*School of Microelectronics, MOE Engineering Research Center
of Integrated Circuits for Next Generation Communications,
Southern University of Science and Technology, Shenzhen,
China

Applications involving optical antennas often require knowledge
of their near-field response. We investigate here the near-field
spectral response of arrays of Silicon Carbide antennas support-
ing localized phonon polaritons in the mid-IR with scattering
scanning near field microscopy and discuss the influence of the
AFM tip on the experimental results.
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THU1lo: Plenary Talk 5

Time: Thursday, 9:00-10:00

Plenary THUlo.l1 9:00
Quantum Optics with Free Electrons — ¢Ip0 KAMINER —
Technion, Haifa, Israel

We study free-electron quantum optics at the nanoscale, observ-
ing the first coherent interaction of free electrons with photonic

Location: Olympia

cavities and first interaction with the quantum statistics of pho-
tons. Looking forward, we envision using free electrons as car-
riers of quantum information and for measurement of quantum
coherence of individual quantum systems

10:00-10:15: Coffee Break

THU2o0: Mixed Topics |

Time: Thursday, 10:15-12:15 Location: Olympia

Invited THU20.1 10:15
Nanophotonic chiral sensing: How does it actually work? —
STEFFEN BoTH', EGOR A. MULJAROV?, HARALD GIESSEN', and
«THomas Weiss"® — '4th Physics Institute, Univ. of Stuttgart
and Research Center SCoPE, Stuttgart, Germany — 2Cardiff Uni-
versity, School of Physics and Astronomy, Cardiff, United King-
dom — *Institute of Physics, University of Graz, and NAWI Graz,
Graz, Austria

We present a general and rigorous theory of chiral light-matter
interactions in optical resonators. Our theory describes the chiral
interaction as a perturbation of the resonant states, also known as
quasi-normal modes. We observe two dominant contributions:
A chirality-induced resonance shift and changes in the modes’
excitation and emission efficiencies.

Invited THU20.2 10:45
Quantum Photonics Empowered by Plasmonics and Machine
Learning — ALEXANDRA BOLTASSEVA and sVLADIMIR SHALAEV
— Purdue University, West Lafayette, USA

Recent ideas and developments on how plasmonics and machine
learning can advance the field of metasurfaces, and integrated
nano- and quantum photonics will be overviewed. Specifically,
machine-learning assisted design, quantum measurements and
imaging will be discussed.

Oral THU20.3 11:15
Room-temperature low-voltage manipulation of exci-
tons in transition metal dichalcogenide monolayers —
SERGII Morozov'?, CHRisTIAN WoLFF', and N. AsGER
MorTeENSEN">?® — ICenter for Nano Optics, University of
Southern Denmark, Odense , Denmark — 2Center for Nanos-
tructured Graphene, Technical University of Denmark, Kongens
Lyngby, Denmark — ’Danish Institute for Advanced Study,
University of Southern Denmark, Odense, Denmark

Charge doping of materials with 2D and 3D quantum confine-
ment is a flexible tool to tailor their excitonic emission. Here,
using electron doping experiments on transition metal dichalco-
genide (TMD) monolayers, we demonstrate reversible tuning of
exciton emission by applying modest voltages, while also control-
ling the radiative lifetime and intensity.

THU2s: Mixed Topics Il

Time: Thursday, 10:15-12:15 Location: Seefeld/Tirol

Invited THU2s.1 10:15
Novel approaches for chip scale light vapor interactions —
RoY ZEKTZER, ALEX NAIMAN, NoA MAZURSKI, ELIRAN TALKER,
LiroN STERN, and «URrIEL LEvYy — HUJI, Jerusalem, Israel

We discuss and demonstrate recent progress related to chip scale
interaction between light and atomic vapor at the nanoscale and
approaches to overcome limitations imposed by strong confine-
ment of light.

Oral THU2s.2 10:45
Nanoengineering of Light Absorption: from Hot Carriers to
Thermo-optical Effects — «GruLia TAGLIABUE — Laboratory of
Nanoscience for Energy Technologies (LNET), EPFL, Lausanne,
Switzerland

By engineering light absorption in dielectric and metallic
nanoantennas, we explore new opportunites for harnessing plas-
monic hot carriers and modulating dielectric nanoresonators.

Oral THU2s.3 11:00
Coupling solid state quantum emitters to low loss plasmonic
waveguides — +PAUL STEINMANN and STEFAN LINDEN —

Physikalisches Institut, Universitit Bonn, Bonn, Germany

Low loss dielectric loaded surface plasmon polariton waveg-
uides coupled to solid-state quantum emitters offer an exciting
framework for quantum circuit applications. Here, waveguides
with a MoSe2 monolayer on top are analysed. In addition to
the exciton- and trion-emission lines of the monolayer, discrete
quantum emitter like emission peaks are observed.

Invited THU2s.4 11:15
Simulating quantum nanophotonics on the IBM quantum
computer — «ANTON N. VETLUGIN', CESARE Socr', and Nixo-
LAY I ZueLUuDEV"? — 'Nanyang Technological University, Sin-
gapore, Singapore — *University of Southampton, Southampton,
United Kingdom

We show how phenomena and devices of quantum optics can be
modelled on a quantum computer. We illustrate this by exploring
single-photon quantum interference on the plasmonic metama-
terial using a “quantum copy” of the physical experiment repli-
cated on the transmon, a superconducting charge device of the
IBM quantum computer.
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Oral THU204 11:30
Continuous-Wave Frequency Upconversion with a Molecu-
lar Optomechanical Nanocavity — «WEN CHEN', PHILIPPE
RoerLr', HUATIAN Hu?, SACHIN VERLEKAR', SAKTHI PRIva
AMIRTHARAJ', ANGELA 1. BARREDA®, TOBIAS J. KIPPENBERG',
MIROSLAVNA KOVYLINA4, EWOLD VERHAGEN’ ,  ALEJANDRO
MarTiNEZ?, and CHRISTOPHE GALLAND' — 'Ecole Polytech-
nique Fédérale de Lausanne , Lausanne, Switzerland — 2Hubei
Key Laboratory of Optical Information and Pattern Recogni-
tion,Wuhan Institute of Technology, Wuhan, China — 3Institute
of Applied Physics, Abbe Center of Photonics, Friedrich Schiller
University Jena, Germany, Germany — *Nanophotonics Tech-
nology Center, Universitat Politécnica de Valéncia, Camino
de Vera s/n, Valencia, Spain — >Center for Nanophotonics,
AMOLE Amsterdam, Netherlands

I will present the first experimental demonstration of using
a dual-band plasmonic nanocavity hosting a few hundred
molecules to realize the optomechanical transduction of sub-um
continuous wave signals from the mid-infrared onto the visible
domain at ambient conditions, with 13 orders of magnitude
enhancement in upconversion efficiency. (Science, in press)

Breakthrough THU20.5 11:45
Optical metrology with sub-atomic resolution — <KEvIN
F. MacDonaLp', Tongjun Liv!, Jun-Yu Ou!, and NikoLAYy
I. ZueLupev™? — 'University of Southampton, Southamp-

ton, United Kingdom — *Nanyang Technological University,
Singapore, Singapore

The relative positions of nanostructures can be measured with pi-
cometric resolution using scattering of free electrons or topolog-
ically structured light at sharp edges of the structures. Through
artificial intelligence-enabled analysis of scattered coherent light,
sub-atomic resolution is achievable in single-shot measurements.

Breakthrough THU2s.5 11:45
Active van der Waals optical metasurfaces — «HHARRY ATWATER
— California Institute of Technology (Caltech), Pasadena, CA,
USA

Abstract

THU3o: Closing Remarks by Nikolay Zheludev and Harald Giessen

Time: Thursday, 12:15-12:30

Closing Remarks

Location: Olympia

12:30-13:30: Beer Reception

Thursday
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