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WELCOME TO IRMMW-THz 2019 PARIS

Dear colleagues and attendees,

It is a great pleasure to welcome you in Paris, at the prestigious conference on Infrared,
Millimeter and Terahertz Waves » (IRMMW-THz 2019), which is today the main international
event in the lively and very active field of millimetre and terahertz-wave, physics and
technology. The venue we have chosen is a historical building in the city centre that
immediately communicates a flavour of the « City of Lights », as Paris is often called. This
year, more than 800 world leading researchers from academy and industry are attending
the conference. Moreover, an exhibition with 30 different companies, presenting the most
advanced instrumentation and technical solutions in this field, takes place in dedicated
locations at the conference centre.

IRMMW-THz 2019 has a very rich scientific programme composed of 10 plenary
presentations, 78 invited talks, 374 contributed orals and over 420 posters. We are very
grateful to the Technical Programme Committee (TPC) that selected the best presentations
out of more than 1000 submitted abstracts. A special thanks goes to the TPC chair Jean-
Louis Coutaz and co-chair Juliette Mangeney.

We are particularly honoured to begin the conference with the presentation of the last year
Nobel Prize winner Gerard Mourou. We are also very proud to announce that the other
plenary presentations are given by prominent researchers from whole around the world and
will cover different aspects of millimetre and terahertz-wave on a very wide span, from big
instruments like synchrotron, to nanotechnology. Beyond, the scientific programme enters
into more specific fields of investigations and present all the aspects of the IRMMW-THz
research from the probe of new materials to the use of non-ionising radiation for biological
tests.

The programme of the conference is not only about science! We will have the chance, at
the poster sessions, to have a real taste of French wine and cheese. Finally, the conference
banquet will be the unforgettable experience of a dinner on the Seine river, on the lively
and romantic « Bateaux Mouches ».

Last, we would like to express here our sincere gratitude to all the sponsors, as well as to
all the members of the organizing committee. Finally, we are very indebted to Armelle
Guilloux, the general manager of ellipse&co who made this event a reality.

Welcome to IRMMW-THz 2019!

The chairs of the conference,
Carlo Sirtori and Jérébme Tignon



GENERAL INFORMATION

CONFERENCE OVERWIEW

IRMMW-THz 2019 is held at the « Maison de la Chimie » conference centre in Paris 7t
district (arrondissement). This very central location within Paris is easily accessible via many
public transportation metros or buses and is ideally located also for visiting and sightseeing
the city centre and its numerous attractions.

A record number of over 1000 abstracts from 45 countries were submitted, with over 860
of them accepted to be presented either orally or in poster sessions. Because of this record
number of submissions, we have created an exceptional 7t parallel session on Monday and
Tuesday morning, following the daily plenary sessions. The poster sessions will take place
at the end of every afternoon in the middle of the exhibition area.

The 2019 Kenneth Button Prize has been awarded to Dmitri Basov (Columbia Univ., USA) for
his discoveries in quantum material physics through infrared spectroscopy and nano-optics.
The 2019 Young Scientist Award was attributed to Michael Ruggiero (Univ. of Vermont,
USA) for the spreading of THz spectroscopy into chemical sciences. The Exceptional Service
Award was attributed to Martin Koch (Philipps-Universitat Marburg, Germany). This year
winner of the best student award will be determined during the conference among the
finalists listed later in this booklet. Beyond those IRMMW-THz-society awards, two prizes
have been created exceptionally for this 2019 edition, by two of our generous sponsors:
the « GdR NanoTeraMIR » best poster award and the « Swiss TeraHertz » prize.

The conference social events include a welcome cocktail on Sunday evening, a gala dinner
on the river Seine on Wednesday, a choice of excursions on Friday afternoon. Last, the
Monday and Tuesday poster sessions will be an opportunity to discover and taste some
French wines and cheeses. The conference provides lunch boxes everyday but Wednesday
and numerous restaurants and bakeries « boulangeries » are accessible at walking distances.

The Local Organizing Committee is happy to welcome you in Paris and wishes a very plesant
stay at IRMMW-THz 2019!

IRMMW-THZ 2019: AN ECO-RESPONSIBLE EVENT
O

The organization of IRMMW-THz 2019 was made with an eco-responsible mind and we
tried as much as possible to reduce our collective environmental footprint.

Material for participants

Gourds to avoid individual plastic bottles / Wooden USB stick / Recycled organic coton
Totebags / Recycled note-books, bamboo pens printings on recycled or PEFC certified
paper / Bamboo laynards / Paper badges / invitation cards for the banquet made of
« growing paper » (recycled and containing seeds of flowers)

Food
We choose meals with reduced animal proteins, organic wines, organic coffee, disposable
dish in compostable material. We choose a caterer working with an association to avoid

waste of food.



SOCIAL PROGRAM

WELCOME RECEPTION
1

Salons of Maison de la Chimie - Sunday 1* September, 18:00-19:30

The Welcome Reception provides an excellent opportunity to network, meet old friends
and colleagues, as well as meet new people as the program begins. The Exhibition ope-
ning will take place at the same time. An aperitif cocktail will be served during the event.
All participants are welcome and can come with their accompanying person to this event.

BANQUET
1

Boat trip dinner on the Seine
Wednesday 4t September, 19:30

Visit Paris by its most beautiful avenue,
the Seine. A dinner on the famous
Bateaux Mouches is the occasion to
discover, from a different perspective,
the mythical monuments of the capital:
Notre-Dame cathedral, Louvre museum,
Alexandre Il bridge, Eiffel Tower...

Departure: Port de la Conférence

WINE & CHEESE AND BEER TASTING DURING POSTER SESSIONS
I

The studious poster sessions can be the occasion to share a friendly time around two
emblems of French gastronomy, wine and cheese (2 thematics, Bordeaux region on Monday
and Loire region on Tuesday). On Thursday we will have a beer tasting during the poster
session.

CONFERENCE EXCURSION
I
5 guided visites of Paris - Friday 6" September afternoon

The conference excursion, will consist in 1 atypic guided visit of Paris. It is included in your
regitration fees but the the online registration to one selected visit among the 5 proposed
was mandatory. Duration: 90 min.

Hidden Gems and | Jump off By the horse statue in front of the Louvre’s
. . 14:30 .
secret Paris tour the tourist maps! Pyramid
The Bohemian Moulin Rouge to Sacré Outside the metro stop Blanche (line 2), at
15:15
Montmartre Coeur the street level
Left Bank & Latin To the Sorbonne and 16:30 | 77 rue Galande, outside the store ODETTE
Quarter Pantheon
Right Bank Paris Landmarks 16:30 | In front of the Orangerie Museum
Trendy Marais Mansions and fashion 16:45 111 boulevard Beaumarchais, outside the
store MERCI




INFORMATION...

FOR PRESENTERS

ORAL PRESENTERS

PLENARY TALK - 45 min. (40 min. presentation + 5 min. discussion)

KEYNOTES COMMUNICATION - 30 min. (25 min. presentation + 5 min. discussion)
ORAL COMMUNICATION - 15 min. (12 min. presentation + 3 min. discussion)
Presenters should be present 10 minutes before the start of the session and inform the
Session Chair of their arrival. Presenters can bring an USB stick with the presentation (format
ppt or pdf). Uploading can be done during any break before the session. Presenters can
also come with their own computer.

POSTER PRESENTERS

POSTERS COMMUNICATION - AO sized poster in portrait form W 841 x H 1189 mm
Double-face tape will be provided at the poster session desk. Small chains can also be
used for poster with hanging eyelet. Posters for each evening poster session should be set
at lunch time or during the afternoon break. Poster presenters should be present by their
their poster for the duration of the session. Posters should be removed at the latest by the
morning break the day after the poster session.

FOR SESSION CHAIRS
I ——

Session Chairs should arrive in the room 10 minutes before the start of the session and
should check the attendance of all speakers. If a speaker is not present, the missing talk
should not be filled by moving forward the remaining talks in the session, since delegates
may come from other parallel sessions to attend a specific talk. It is very important that the
session run on schedule. A session chair checklist is available in the session room to be filled
out. Please report any missing presenter at the registration desk (the paper will be removed
from the proceedings).

FOR PARTICIPANTS
I ——

Wifi connection

Select the « MC » WIFI network. For 1%t connection and launch of the browser (IE, Mozilla,
Chrome, Safari), complete the requested information on the portal (last & first names, email
address) to navigate freely on the network.

Water

Do not forget to come back each day with your gourd (filled in your hotel with drinking
water at tap). You will be able to fill it on site in the lavatories, or at one of the 4 fountains
located in room 8, registration desk, salons, 1< floor.

Lunch

Lunch in a kraft bag is included in regular conference registration fees for Mon-
day, Tuesday and Thursday (tickets by day will be in your bag). Bring at the registra-
tion desk the tickets you plan to not use to avoid waste. In the area, within walking

distance from Maison de la Chimie, for a quick bite: restaurants, bakeries, bistrots.



HISTORY OF THE CONFERENCE

A BIT OF CONFERENCE HISTORY
1

Founded in 1974 under the title « International Conference on Submillimeter Waves and
their Applications », today’s International Conference on Infrared, Millimeter, and Terahertz
Waves (IRMMW-THz) continues to grow in scope and stature. The conference and its long
standing accompanying monthly publication, now known as the Journal of Infrared, Milli-
meter and Terahertz Waves (JIMT), were among the very first scientific outlets for the bur-
geoning field of far infrared research. In 2004, the original conference series — by then
known as the International Conference on Infrared and Millimeter Waves (IRMMW) - joined
up with the International Conference on THz Electronics to form the Joint 29* International
Conference on Infrared and Millimeter Waves and the 12% International Conference on
Terahertz Electronics (IRMMW-THz 2004). After 2008, the conference name was shortened
to the International Conference on Infrared, Millimeter, and Terahertz Waves, keeping the
same general acronym: IRMMW-THz 20XX.

On May 7, 2009 the International Society of Infrared, Millimeter, and Terahertz Waves
was officially incorporated. The society was formed to give a permanent home to the
International Organizing Committee (I0OC) for IRMMW-THz, to formalize the role of the IOC
in maintaining the current conference series, and to link technically with JIMT. In addition,
the Society administers the Kenneth J. Button Prize, awarded annually for outstanding
contributions to the science of infrared, millimeter, and terahertz waves and the IRMMW-
THz Exceptional Service Award.

The current membership of the IOC, general information on the conference series —
including future conferences, applications to host the conference, Society By-Laws,
nomination procedures for Society prizes and more can be found at the society web page:
www.irmmw-thz.org



TRIBUTE TO R.H. PANTELL (1927 - 2019)

Richard H. Pantell, Professor Emeritus of Electrical Engineering
at Stanford University, died March 26, 2019, at the age of 91.
Richard Pantell was an outstanding scientist of extremely broad
interests and knowledge. He designed novel microwave and
millimeter wave devices and made remarkable contributions to
Free Electron Lasers (FEL) physics and technology, as well as to
nonlinear optics and infrared lasers. Richard Pantell was born
in New York City on December 25%, 1927. After completing his
secondary education, he enrolled in Electrical Engineering at
the Massachusetts Institute of Technology, where he earned his
bachelor's and master’s degrees. He moved to Stanford in 1951,
where he obtained his doctorate in 1954. He was then appointed
assistant professor at Stanford and became full professor in 1964. In 1989, he became
director of the multidisciplinary Ginzton Laboratory that included research groups from
microwave engineering to laser physics and solid state physics. He remained on the faculty
until his retirement in 1994.

In the fifties, Richard Pantell joined the effort to develop high frequency microwave sources
to reach the millimeter and submillimeter range overcoming the physical limitation in
realizing resonant cavities at the fundamental frequency. This is testified by a number of high
quality pioneering papers on resistive frequency multipliers, dielectric slow-wave structures,
harmonic travelling wave tubes, backward wave oscillators, and the helical electron beam
tube, which was a predecessor to electron cyclotron masers and gyrotrons.

With the advent of laser in 1960, Pantell and coworkers turned their attention and to the
generation of sub-millimeter waves by optical methods. As early as 1962, Richard Pantell
together with M. D. Domenico, J.R Fontana and O. Svelto published a method for generating
submillimeter radiation by mixing of optical wavelengths. This method was successfully
employed in single CdSe crystals and in other semiconductors. Pantell’s research on laser
in the sixties covered external seeding, tunability of the Raman Laser, mode coupling, non-
linear absorption. In the community of terahertz parametric generation, Pantell is known as
the person who discovered the so-called Stimulated Polariton Scattering (SPS) in Lithium
Niobate leading to the realization of a continuously tunable submillimeter waves source. In
this period he also co-authored with H.E. Puthoff a world famous book on the fundamentals
of Quantum Electronics.

In the seventies he started a new research line on the generation of Cerenkov radiation
as a light source in the optical region and in the ultraviolet. He also turned his attention
to X-ray and y-ray emission from channelled relativistic electrons and positrons, which
led to outstanding experimental results. Energy exchange between free electrons and
an electromagnetic field became a hot topic of research again after John Madey’s first
operation of the FEL. In this field too, Pantell searched for new schemes of operation,
developing and successfully testing the so called Gas Loaded FEL. As early as 1979, he
published the first paper on laser-driven linear acceleration of electrons. This seminal work,
reviewed in his FEL-Prize talk in 1996, set the guidelines for the design of all laser-driven
linear accelerators. In FEL physics and technology Pantell also introduced the concept of
optical resonators with a hole on axis to allow both outcoupling and the passage of the
electron beam, and the design of a solenoid derived wiggler, which was successfully tested
on a compact Far-Infrared FEL in the nineties. In this period, the coherent spontaneous
emission by a bunched electron beam in FELs was also investigated. Later on he turned his
interest to X-ray optics, neutron physics in materials analysis and medical applications. We
are deeply grateful to Dick for his knowledge, expertise and sense of humour he shared
with all his coworkers, students and friends, as well as for his legacy as a precursor in the
field of infrared, millimetre and terahertz waves.

G.P. Gallerano, Y.C. Huang, J. F. Lampin, K. Mizuno, G. Neil, G. Nusinovich,

J.F. Schmerge, R. Temkin, M. Thumm



FUTURE AND PAST CONFERENCES
O

IRMMW-THz 2021 (46th)
Chengdu, China

IRMMW-THz 2020 (45th)
9/13 - 9/18 - Buffalo, USA

IRMMW-THz 2019 (44th)
9/01 - 9/06 - Paris, France

IRMMW-THz 2018 (43rd)
9/09 - 9/14 - Nagoya, Japan

IRMMW-THz 2017 (42nd)
8/27 - 9/01 - Cancun, Mexico

IRMMW-THz 2016 (41st)
9/25 - 9/30 - Copenhagen, Denmark

IRMMW-THz 2015 (40th)
8/23 - 8/28 - Hong Kong, China

IRMMW-THz 2014 (39th)
9/14 - 9/19 - Tucson, USA

IRMMW-THz 2013 (38th)
9/01 - 9/09 - Mainz, Germany

IRMMW-THz 2012 (37th)
9/23 - 9/28 - Wollongong, Australia

IRMMW-THz 2011 (36th)
10/02 - 10/07 - Houston, TX, USA

IRMMW-THz 2010 (35th)
9/05 - 9/10 - Rome, Italy

IRMMW-THz 2009 (34th)
9/21 - 9/25 - Busan, Korea

IRMMW-THz 2008 (33rd/16th)
9/15 - 9/19 - Pasadena, CA, USA

IRMMW-THz 2007 (32nd/15th)
9/02 - 9/07 - Cardiff, UK

IRMMW-THz 2006 (31st/14th)
9/18 - 9/22 - Shanghai, China

IRMMW-THz 2005 (30th/13th)
9/19 - 9/23 - Williamsburg, USA

IRMMW 2004/THz 2004 (29th/12th)
9/27 - 10/01 - Karlsruhe, Germany

IRMMW 2003 (28th)
9/29 - 10/03 - Otsu, Japan

IRMMW 2002 (27th)
9/22 - 9/26 - San Diego, USA

IRMMW 2001 (26th)
9/10 - 9/13 - Toulouse, France

IRMMW 2000 (25th)
9/12 - 9/15 - Beijing, China

IRMMW 1999 (24th)
9/06 - 9/10 - Monterey, USA

[RMMW 1998 (23rd)

9/07 - 9/11 - Colchester, UK

IRMMW 1997 (22nd)
7/20 - 7/25 - Wintergreen, USA

IRMMW 1996 (21st)
7/14 - 7/19 - Berlin, Germany

IRMMW 1995 (20th)
12/11 - 12/14 - Orlando, USA

IRMMW 1994 (19th)

10/17 - 10/20 - Sendai, Japan
IRMMW 1993 (18th)

9/06 - 9/10 - Colchester, UK

IRMMW 1992 (17th)

12/14 - 12/17 - Pasadena, CA, USA
IRMMW 1991 (16th)

8/26 - 8/30 - Lausanne, Switzerland
IRMMW 1990 (15th)

12/10 - 12/14 - Orlando, USA
IRMMW 1989 (14th)

10/02 - 10/06 - Wuerzburg, FR Germany
IRMMW 1988 (13th)

12/05 - 12/09 - Honolulu, HI, USA
IRMMW 1987 (12th)

12/14 - 12/18 - Orlando, FL, USA
IRMMW 1986 (11th)

10/20 - 10/24 - Tirrenia, Pisa, Italy
IRMMW 1985 (10th)

12/09 - 12/13 - Orlando, FL, USA
IRMMW 1984 (9th)

10/22 - 10/26 - Takarazuka, Japan

IRMMW 1983 (8th)
12/12 - 12/17 - Miami Beach, FL, USA

IRMMW 1982 (7th)
2/14 - 2/18 - Marseille, France

IRMMW 1981 (6th)
12/07 - 12/12 - Miami Beach, FL, USA

IRMMW 1980 (5th)
10/06 - 10/10 - Wuerzburg, FR Germany

SUBMM 1979 (4th)
12/10 - 12/15 - Miami Beach, FL, USA

SUBMM 1978 (3rd)

3/29 - 4/01 - Guildford, UK
SUBMM 1976 (2nd)

12/06 - 12/11 - Puerto Rico, USA
SUBMM 1974 (1st)

6/05 - 6/07 - Atlanta, GA, USA
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CONFERENCE CHAIRS
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Univ of Lille, Villeneuve
d'Ascq Cedex, France
Roger Lewis - University of
Wollongong, New South
Wales, Australia

Nuria Llombart-Juan -
Technical University of Delft,
Delft, Netherlands

Wei Lu - Shanghai Institute
of Technical Physics,
Shanghai, China

Emma MacPherson

- Warwick University,
Coventry, UK

Andrea Markelz - SUNY
Buffalo, Buffalo, USA
Daniel Mittleman - Brown
University, Providence, USA
(Chair)

George Neil - Thomas
Jefferson National
Accelerator Facility, Newport
News, USA

Taichi Otsuji - Tohoku
University, Japan

Gun-Sik Park - Seoul
National University, Seoul,
South Korea (Former Chair)
Alexander Shkurinov -
Moscow State University,
Moscow,Russia

Peter Siegel -

California Institute of
Technology,Pasadena, USA
(General Secretary, Former
Chair)

EMERITUS I0OC MEMBERS (ADVISORY)

Trevor Bird - CSIRO, Sydney,
Australia

Martyn Chamberlain -
Durham University, Durham,
United Kingdom

Bruce Danly - Naval Research
Laboratory, Washington D.C.,
United States

Armand Hadni - University of
Nancy, Paris, France
Toshitaka Idehara - Fukui
University, Fukui, Japan
Kodo Kawase - Nagoya
University, Nagoya, Japan
Jean Leotin - Laboratoire
National des Champs
Magnétiques Intenses,
CNRS, Toulouse, France
Alexander Litvak - nst of
Applied Physics Russian
Academy of Sciences,
Novosibirsk, Russia

Shenggang Liu - University
of Electronic Science and
Technology of China,
Chengdu, China

Neville Luhmann - University
of California Davis, Davis,
United States

Bob Miles - Leeds Univ.,
Leeds, United Kingdom
Koji Mizuno - Tohoku
University, Sendai, Japan
(Former Chair)

Mitsuhiro Motokawa -
Tohoku Univ., Sendai, Japan
Gregory Nusinovich - Univ
of Maryland, College Park,
United States

Michael von Ortenberg -
Humboldt University, Berlin,
Germany

Terence Parker - University
of Essex, Essex, United
Kingdom (Former Chair)

Jan Stake - Chalmers
University of Technology,
Gothenburg, Sweden
Masahiko Tani - University of
Fukui, Fukui, Japan

Richard J Temkin -
Massachusetts Institute of
Technology, Cambridge,
USA (Former Chair)
Masayoshi Tonouchi - Osaka
University, Osaka, Japan
Peiheng Wu - RISE, Nanjing
Univ., Nanjing, China

Yirong Wu - Chinese
Academy of Sciences,
Beijing, China

Axel Zeitler - University of
Cambridge, UK

Xi-Cheng Zhang - University
of Rochester, Rochester, USA

Kiyomi Sakai - Osaka
University, Osaka, Japan
Xue-Chu Shen - Shanghai
Institute of Technical Physics,
Shanghai, China

Manfred Thumm - Karlsruhe
Institute of Technology,
Karlsruhe, Germany

Minh Quang Tran - Ecole
Polytechnique Fédérale

de Lausanne, Lausanne,
Switzerland

Ken Wood - QMC
Instruments Ltd., Cardiff
University, Cardiff, United
Kingdom

Chao Zhang - Univ of
Wollongong, Wollongong,
Australia




PRIZES & AWARDS

BUTTON PRIZE

Current winner

2019

Professor Dmitri Basov, Columbia University, NY, NY, USA

« Seminal discoveries in quantum material physics through infrared
spectroscopy and nano-optics »

About the Award

The Kenneth J. Button Prize is awarded annually at the International Conference on Infrared,
Millimeter and Terahertz Waves in recognition of outstanding contributions to the science
of infrared, millimeter, and terahertz waves. The Prize is named after the founder of the
Conference Series and is administered by the Infrared, Millimeter, and Terahertz Society. It
consists of a medal and a cash prize of $3000. At each annual meeting of the Conference,
the Kenneth J. Button Prize Committee meets to consider the nominations that have been
submitted and elects the recipient of the Prize for the following year. The presentation is
made at the following annual meeting of the Conference and the recipient is normally
invited to give a plenary lecture at that meeting.

In 1990 an award called « The Infrared and Millimeter Wave Prize » to be awarded « for
outstanding contributions to the field of infrared and millimeter waves » was initiated by the
Program Council (now known as the International Organizing Committee) and awarded in
the first instance to Kenneth J. Button, founder of the conference series. The following year
it was agreed by the Program Council to rename the Prize « The Kenneth J. Button Prize »
in recognition of Ken Button's outstanding contributions to the Infrared and Millimeter
Wave Community, both as a scientist and as the initiator and driving force of this series
of conferences. In September 2013, the criterion for awarding the Prize was changed to
its present form: « for outstanding contributions to the science of infrared, millimeter, and
terahertz waves ».

Nominations

Any scientist active in the field of the Conference may make a nomination for the K. J.
Button

Prize. The closing date for receipt of nominations for the following year is generally April 15%,
but check the IRMMW-THz web site each year to make certain (www.irmmw-thz.org). The
closing date will be strictly observed. Any nominations receive d after that date will be
carried forward to the following year. 2020 Prize nominations were due on April 15%, 2019.



IRMMW-THz SOCIETY YOUNG SCIENTIST AWARD

Current winner

2019

Dr. Michael Ruggiero

Dept. of Chemistry, University of Vermont, Burlington, Vermont, USA
« Spreading and expanding the translation of terahertz spectroscopy
from its core community into the chemical sciences »

About the Award

In 2016 the IRMMW-THz Society Board voted to institute a Young Scientist Award to reco-
gnize interdisciplinary, outstanding scientific work by a young scientist who has made inno-
vative contributions and discoveries in the field of infrared, millimeter, and Terahertz waves.
The Award consists of a cash prize of $2000 and a certificate of recognition of the research
achievements of the award recipient.

At each annual meeting of the Conference, the Young Scientist Award Committee meets to
evaluate the applications that have been submitted and elects the recipient of the Prize for
the following year. The Award recipient will be invited to deliver a keynote presentation to
the IRMMW-THz Conference following the selection.

Eligibility Requirements for Applicants

Application for the Award is open to young scientists with a PhD in Physics, Electrical and
Electronic Engineering, Chemistry, and Biology or any other relevant research field, of any
nationality from academia, industry, or national laboratories.

Applicants must be within 10 years after obtaining the PhD, but not over the age of 40,
on the closing date of the application for the award.

The applicants should have a solid publication record and have published at least one
article as a lead author in a high ranking international journal.

Members of the Award Committee are ineligible for the award.
Applications
The application package to be submitted by the candidate should include:

An application form

Two endorsement letters by senior scientists or research advisors

A short curriculum vitae of the candidate (max 2 pages)

A complete list of publications.

A copy of the most relevant paper published, or accepted for publication.

Details and deadline for submitting applications for the following year are indicated on the

IRMMW-THz website (www.irmmw-thz.org).



IRMMW-THz SOCIETY EXCEPTIONAL SERVICE AWARD

Current winner

2019
Professor Martin Koch
Philipps-Universitat Marburg, Marburg, Germany

About the Award

In 2010 the IRMMW-THz Society Board voted to institute an annual award honoring
Exceptional Service to the Society and the IRMMW-THz Community at large. This award
recognizes a single individual who has contributed continuously, and over a long period
of time, to the goals of the IRMMW-THz Society and to the expansion of influence and
organization of our technical community.

The prize consists of a certificate, a compendium of all past IRMMW-THz conference
brochures, and a waiver of the registration fee for attendance at the conference for the year
in which the award is given.

Nominations for 2020 Society Exceptional Service Award

Nominations are open to anyone from the IRMMW-THz community. Winners are selected
by vote of the IRMMW-THz International Organizing Committee at the conference which
precedes the award. Nominations are open two months prior to the conference, and consist
of a nominee name and affiliation and short write up describing the relevant contributions
that would warrant receipt of the award (no CV's or paper lists, please, this is a Community
Service award).

Nominations should be sent to the IRMMW-THz General Secretary:
Peter H. Siegel, phs[at]phscaltech.edu

Winners will be announced on Thursday 5" September at 12:30 during the Award Ceremony.



BEST STUDENT PRESENTATION AWARD

In 2010, the IRMMW-THz Society Board voted to implement an annual Best Student
Presentation Award to recognize original contributions to the conference from outstanding
student attendees. A cash prize is awarded to 1%, 2" and 3™ place papers through a
committee selection and voting process.

During the 2019 submission process, students had the opportunity to sign up for the
competition for the Best Student Presentation Award during the conference.

Based on the reviews of all these papers, the Award Committee selected the IRMMW-THz
2019 Best Student Presentation Award finalists.

The finalists will present their work to the Student Award Committee in a closed session
during the conference. The winner will be announced during the award ceremony.

Selection process

Candidates may apply for the Award when they upload their one-page conference
abstracts. If the candidates have more than one submission, they must choose only
ONE paper for consideration. They are being required to submit an extended abstract
(2 pages) about 4 weeks after the first one.

To qualify, candidates must be full time students at the time of abstract submission, and
they must have been fully responsible for the work that is being judged. If the student
is shortlisted as a finalist, a letter or statement of support will be requested from their
advisor that verifies their status as a student and their responsibility for the paper.

The Technical Program Committee will review and rank all the student abstracts. The Award
Committee will select the finalists. Each finalist must present his/her paper to the Committee in
person at a special award session held during the conference.

All finalists are expected to attend the conference and make their presentations to the
Award Committee in order to qualify for one of the 3 awards.

The finalists by last name alphabetic order are

« Magneto-transport Of 2DEGs Ultrastrongly Coupled To Vacuum Fields »

Felice Appugliese, Institute for Quantum Electronics ETH Zurich, Zurich Th.PM1.4

« Hertz-to-terahertz Dielectric Response Of Nanoconfined Water Molecules »

Mikhail Belyanchikov, Moscow Institute of Physics and Technology, Dolgoprudny We AM.1

« Terahertz Spatial Light Modulator Based On An Electrostatically Tunable
Array Of Large Micromirrors » Th.PM1.1
Jan Kappa, Technische Universitat Kaiserslautern Department of Electrical and ’ ’
Computer Engineering, Kaiserslautern

« A Photomultiplier Tube With Sensitivity In The Entire Terahertz- And
Infrared Frequency Range » Mo.AM.4
Simon Lange, Lehnskov Technical University of Denmark Kgs, Lyngby

« Mid-infrared Nano-tomography Of Topological Insulator Surfaces »

Fabian Mooshammer, University of Regensburg, Regensburg We.PM2.6

« The Upper Branch Broadening In Ultrastrongly Coupled THz Landau Polaritons »
Shima Rajabali, ETH Zurich, Zurich

« Time-Domain Detection Of The Electric Field And Its Conjugate Variable
In Ultrabroadband Electro-Optic Sampling » Mo.AM.5

Philipp Sulzer, University of Konstanz, Konstanz

Mo.PM2.4







GdR NanoTeraMIR BEST POSTER AWARD

The French THz network (GdR NanoTeraMIR) is a network who gathers the whole French
community around the THz and Mid-Infrared and their interaction with nanomaterials and
in general low dimensional structures.

GdR NanoTeraMIR offers to sponsor a Best Poster Award. The members of this network will
take care of the poster evaluation and ranking during the conference.

The Price consists of a cash prize and a certificate. It will be rewarded during the closing
session of Friday 6™ September.

SWISS TERAHERTZ PRIZE

The Swiss Terahertz Company is sponsoring a prize for the conference IRMMW-THz 2019
held in Paris. The prize is a « sensitive THz camera » that will be donated to the laboratory
hosting the winner of the competition.

To participate to the competition, researchers (registered authors) applied online.
The selection of the winner will be made by a jury on the basis of the submitted abstract

(oral and poster). The jury is composed of 6 members of the Technical Program Committee.
It will be rewarded during the closing session of Friday 6" September.
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Zurich Instruments is a manufacturer of test & measurement equipment for advanced research & development
applications. The instruments use LabOne® control software that sets a benchmark for efficient instrumentation

1 control and a good user experience. This progressive approach reduces the complexity of laboratory setups,
removes sources of problems and supports new measurement strategies that accelerate the progress of
research. Zurich Instruments’ portfolio comprises lock-in amplifiers, arbitrary waveform generators, impedance
analyzers, quantum computing control systems, phase-locked loops and boxcar averagers.

ACST GmbH provides Schottky technology based discrete components/ICs, modules and systems for THz
generation/detection, THz spectroscopy and mm-wave imaging.

2 Our high performance products serve the demand in scientific research, laboratory instrumentation, industry,
security and space.
For more information visit our website or talk to us during the conference.

The mission of Active Fiber Systems GmbH (AFS) is to transfer experimental results to reliable laser systems

3 suitable for scientific and industrial applications. Among the remarkable features of AFS's pulsed fiber lasers
are their compact dimensions, considerably reduced production costs as well as flexible and outstanding
laser parameters, which can be customized;

A world-class technology company, Advantest is the leading producer of automatic test equipment (ATE) for
the semiconductor industry and a premier manufacturer of measuring instruments used in the design and
production of electronic instruments and systems. Its leading-edge systems and products are integrated

4 into the most advanced semiconductor production lines in the world. The company also focuses on R&D
for emerging markets that benefit from advancements in nanotech and terahertz technologies, and has
introduced multi-vision metrology scanning electron microscopes essential to photomask manufacturing, as
well as a groundbreaking 3D imaging and analysis tool.

Lytid is a Paris based company developing, manufacturing and commercializing advanced photonic
5 technologies for scientific and industrial applications. Lytid's main core technologies are the Quantum
Cascade Laser (QCL), the Quantum Well Infrared Photodector (QWIP) and THz Schottky diodes. Lytid is the
only company in the world to offer high-power, tunable, continuous wave terahertz sources ranging from
6 0.1THz to 5THz. Lytid is open to technology transfer proposal and collaborates actively with the community
through projects like «THOR» of the H2020 OPEN FET program.

TYDEX is a private company founded by research physicists in 1994 in St. Petersburg, Russia. The company
specializes in custom manufacturing of optical components and instruments for research and industry,
including spectroscopy, pyrometry and thermography, THz photonics, sensors and detectors, metrology,

7 lasers, and more. For THz Photonics we develop and produce Golay Detectors, THz Scanning Fabry-Perot
Interferometers, Pulsed Terahertz Spectrometers, Lock-in Amplifiers, THz Impulse Radiation Detectors and
Electro-Optical Detectors, and a wide range of THz optical components: low pass and band pass filters,
polarizers, attenuators, windows, lenses, mirrors, splitters, waveplates, spectral splitters, beam splitters and
more.

Versys is a French distributor of microwave, millimeter wave an sub-millimeter wave components, sub-
systems and instruments.

8 We highly specialize in signal generators and millimeter/sub-millimeter wave equipment.
At IRMMW-THz 2019 Versys will co-exhibit with Virginia Diodes the world leader in components, sub-systems
and instrument extenders up to 3 THz.

For 25 years, Light Conversion has built its strength in the field of femtosecond technology. The company

9 is pioneer and worldwide leader of wavelength tunable femtosecond laser sources based on TOPAS and
ORPHEUS series of optical parametric amplifiers as well as diode pumped solid state femtosecond lasers
PHAROS and CARBIDE.

Opton Laser International has become today an essential and competent supplier of the photonics market.

The company has gained an international reputation for expertise and stability, allowing it to be awarded the

distribution of many leading international manufacturers particularly in the fields of lasers, spectroscopy, and
10  instrumentation. optical components. We have gained a reputation as leaders in quantum optics, short pulse

lasers, THz solutions, Raman instrumentation and Infra-Rouge means.

TOPTICA develops and manufactures high-end laser systems for scientific and industrial applications. The

portfolio includes diode lasers, ultrafast fiber lasers, terahertz systems and frequency combs.

INO offers the MICROXCAM-384i-THz camera which can acquire high resolution images of 384 x 288 pixels

1 in real time, saving both 16-bit raw and 8 bit-final image outputs. In addition, INO has F/0.7 ultrafast THz
optics providing superior image sharpness . Last but not least, INO has 2 THz illumination systems giving you
a near flat-top illumination surface of 4.5 x 6 inches.
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Vmicro is company specialized in sensors, MEMS, micro-nanosystems, and clean-room fabrication. Vmicro is
manufacturing near-field probes based on a new vertical concept unlocking AFM and SNOM applications in
the IR and THz range. The company offers on-demand micro and nanofabrication services: e-beam/optical
lithography, plasma etching, and many others process sequences applicable to photonics were advanced
design rules are required.

As a specialist in image capture and processing, i2S has been helping its customers to take up their most
complex challenges using innovative imaging in the industrial, medical and wellness fields. For nearly 40
years, i2S offer integrated and enhanced vision systems continuously enriched by new capture and image
processing technologies. Always at the cutting-edge technology, i2S presents at IRMMW-THz its brand-
new development, the real time microbolometric Terahertz camera: the TZcam. The combination of high
resolution and high sensitivity features of TZcam allows the acquisition of high quality 2D images at real time
mode. With broadband detection and uncooled operability, the TZcam is a perfect plug and play tool for
Laboratories and R&D institutions who carry out research in THz field and explore THz potential in various
applications: THz source characterization, medical imaging, non-destructive testing, oncology, etc. See what
the eye cannot with TZcam !

TeraView is the world's first and leading company solely focused upon the application of terahertz light to
provide solutions to customer issues.

TeraView Office A spin out from the Toshiba Corporation and Cambridge University, TeraView has developed
its proprietary technology across a number of markets. These include fault analysis and quality assurance for
semiconductor chips used in mobile computing and communications, as well as non-destructive inspection
of high value coatings used in the automotive, pharmaceutical, food and solar industries.

Bakman Technologies assembles the world's only portable, turn-key, frequency domain THZ spectrometers.
We have both single and dual channel systems capable of performing high resolution spectroscopy.

QMC Instruments Ltd develops instrumentation for the detection and processing of electromagnetic radiation
at wavelengths ranging from microwaves to the near infrared. Our products include a long-established range
of cryogenic detectors and associated components and instruments. These are used in diverse applications
such as atmospheric remote sensing, astronomy, semiconductor materials characterisation, hot plasma
fusion diagnostics and electron spin resonance (ESR) spectroscopy.

Tech-Inter is a specialized sales company in the field of RF, Microwave, Millimeterwave and THz with offices
located both in France and Germany. Tech-Inter represents major suppliers from USA, Europe and Far
East in France, Germany, Benelux, Austria, Switzerland and other European countries. Tech-Inter acts as
representative, distributor or added value reseller. Our target is to be a full and competent service provider
for our customer, having not short sighted profits but long term revenue streams and mutual benefits in
mind. Established in 1993, Tech-Inter offers you more than 20 years of hands-on experience for Military,
Industrial, Space and Research applications. Our team will be pleased to support you by defining the best
solution to your needs in terms of performance, cost and delivery.

Protemics is an innovative provider of terahertz near-field imaging sensors, systems and services for non-
destructive testing and Terahertz research applications. The privately held spin-off of the research company
AMO GmbH and the Institute of Semiconductor Electronics (RWTH Aachen University) picks-up on a back-
ground of two decades in Terahertz technology research. Protemics incorporates an interdisciplinary team of
specialists in Terahertz technology, semiconductor processing, optoelectronic system and software design,
application engineering and business development. Our products and services are based on pioneering
technologies in the range of ultra-fast photoconductive Terahertz microprobe devices for non-destructive
testing applications. We stand for innovative custom oriented products and services with world-leading
performance offered in short turnaround time.

LongWave Photonics provides terahertz Quantum Cascade Laser (QCL) systems for imaging, spectroscopy
and heterodyne receivers. Milliwatt average power levels are available in a range of frequencies from 1.9 to
5 THz. Our compact systems are turnkey, operate cryogen free and require no optical alignment. THz QCL
devices are available in multi-mode Fabry-Perot or single frequency distributed feedback (DFB) devices.

The main activity of Luvitera is the development of innovative technologies and products for terahertz
photonics, imaging and spectroscopy, both for scientific laboratories and industry. Luvitera produces
broadband and wavelength-selective micro-bolometer arrays, to measure spatial terahertz beam profiles of
various terahertz sources. The company offers an antenna-coupled titanium microbolometers and scanners
as sensitive room temperature terahertz detectors and imagers, THz optics. The company’s components can
be integrated into customized security and diagnostic systems.
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At the Materials Characterization and Testing department of Fraunhofer ITWM, we develop non-destructive
and contact-free measurement methods, which are optimized for application in production lines and enable
reliable process control. Our core technologies are terahertz time-domain spectroscopy and frequency-
modulated continuous wave systems, which we both apply mainly, but not exclusively, to layer-thickness
measurement tasks. Modern photonic and electronic approaches are investigated in our department aiming
for improvement of measurement and economic effectiveness. Our project partner das-Nano, founded in
2012, is a company dedicated to the design, development and manufacturing of technological solutions
based on biometrics and applications of non-destructive inspection based on terahertz waves. Das-Nano's
team boasts world-leading scientists with a long track-record in scientific research, technological and
international business. Das Nano's technology provides cutting-edge solutions and is harnessing the power
of terahertz waves to bring new applications e.g. to the automotive, aerospace, windpower and research
industries.

Amplitude, Specialist and International Leader in Ultrafast Laser

Ultrafast laser technology, recognized by the 2018 Nobel Prize awarded to Donna Strickland and Gérard
Mourou, revolutionizes scientific research, industrial manufacturing processes and health.

Since 2001, Amplitude has been the international leader in designing, manufacturing and commercializing
ultrafast lasers. With a large product portfolio and more than 300 employees internationally, Amplitude offers
a full ultrafast laser product range, that is powerful, reliable and easy to use.

Menlo Systems GmbH is a leading developer and global supplier of instrumentation for high-precision
metrology. The company with headquarters in Martinsried near Munich is known for its Nobel Prize winning
optical frequency comb technology. With subsidiaries in the US and China and a global distributor network,
Menlo Systems is closely connected to its customers from science and industry. The main product lines
are optical frequency combs, time and frequency distribution, terahertz systems, ultrafast and ultrastable
lasers, and corresponding control electronics. Besides standard production, Menlo Systems develops and
manufactures custom made solutions for laser-based precision measurements.

Daheng Optics, is a technical company specialized in optics. Its main business includes design and
manufacture of optical components, modules, sub-systems assemblies and systems. Wealthy experiences
in engineering and production, and service flexibility have been meeting our customer demands since 1987.

Terasense Group Inc. is a leading manufacturer of innovative portable terahertz (THz) imaging systems,
Terahertz imaging cameras, THz sources and THz detectors. Our products balance at the cutting edge of
scientific and technological breakthroughs and have a number of competitive advantages. Terasense is a
research-focused company committed to the concept of continuous improvement. We employ original
patent-protected technology for making new type of semiconductor detectors for imaging sensor arrays
(cameras), which effectively cover sub-THz and THz ranges of electromagnetic spectrum (50 GHz — 700
GHz).

Institute for Photon Science and Technology, The University of Tokyo, « Innovation Center with Coherent
Photon Technology » was established under this organization as one of the « Innovative Innovation Creation
Program » centers of the Ministry of Education, Culture, Sports, Science and Technology. In this business, in
order to realize a « sustainable society that makes the most of individuals », we aim to innovate manufacturing
using light using the latest laser technology, and to develop new light and material sciences to support that
technology.

Luna (NASDAQ:LUNA) develops and manufactures new-generation products for the healthcare,
telecommunications, energy and defense markets. Luna‘s products are used to measure, monitor, protect
and improve critical processes in the markets it serves. Through its disciplined commercialization business
model, Luna has become a recognized leader in transitioning science to solutions.

Rainbow Photonics Ltd. offers unique terahertz instruments featuring wide bandwidth and tunability between
1-20 THz, and terahertz components for THz generation and detection based on proprietary novel organic
crystals (DSTMS, OH1, DAST) developed by Rainbow Photonics founders. Our compact turn-key, broadband
TDS - THz spectrometers: TeraSys® - ULTRA, TeraSys® - AlO, TeraMAGE®, and the unique TeraTune® offer
solutions to THz spectroscopy and imaging in transmission and reflection. Our highly stable organic crystals
are also well suited for other ultrafast electro-optical and nonlinear optical applications. Rainbow Photonics
Ltd. is the first Swiss company offering THz technology and it is the pioneer in broadband THz, which has
been based on our organic materials since 2005.



Reseach & Development: « Vectorial THz transmission based on IEMN UTC-PD and GaAs Schottky mixer »

30 The experiment will present a typical THz vectorial transmission using a coherent optical setup from Tektronix,
UTC-PD THz emitter and Schottky-based receiver. This is proposed by the teams of IEMN french laboratory
in collaboration with Tektronix instrumentation company.

Reseach & Development: « Ultra High Dynamic Range Low Noise InGaAs Infra-Red Camera. First appli-
cation in THz/SWIR mixing_waves »

31  Discover the latest development in short wavelength infrared (0.9-1.6pm) imaging technology, with the
very fisrt camera providing quasi-infinite dynamic range, low noise simultaneous lin-log responses, non
destructive readout and very long exposure time capabilities.

Swiss Terahertz LLC is implementing some of the globally unique THz technologies developed with the new X-ray
free-electron laser SwissFEL at the Paul Scherrer Institute, Switzerland. Its technology is responsible for the present
world record most intense 83 MV/cm THz source. Main products and services: (1) Organic crystals, DAST/DSTMS/OH1/
BNA and tera-bullet spectrometer; (2) Ultra sensitive broadband micro-bolometer camera, RIGI which is compatible
with most THz sources whether pulsed (organic crystals, lithium niobite, plasma, ZnTe, photoconductive antennas) or
continuous wave (QCL, CO2 DFG, diodes); (3) Electronic harassment detection; (4) Research experiments design and
implementation support / custom R&D projects. Swiss Terahertz is a major industrial THz R&D player dedicating 35%
of its revenues to R&D spending.

Fyla Laser SL designs and commercializes pulsed fibre laser technology by joining Singularity, Quality and Profitability
for our Clients and Stakeholders. From Science to Industry, in a few years, FYLA has became a trusted partner for our
clients. Our lasers are designed for a wide range of applications, directly influencing the growth of the industry. Our
expertese ranges from Diagnostics and Imaging technology, to Semiconductors and Optical Communications appli-
cations using optical light sources.

Springer Nature is a global publisher dedicated to providing the best possible service to the whole research commu-
nity. We help authors to share their discoveries; enable researchers to find, access and understand the work of others
and support librarians and institutions with innovations in technology and data.
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IRMMW-THz

International Society of Infrared, Millimeter, and Terahertz Waves
« Promoting the worldwide collection, dissemination and exchange of scientific and technical
knowledge in the areas and disciplines involving infrared, millimeter and terahertz waves. »




From Sub-Terahertz
To Infrared

From sources to sensors
From academia to industry

From labs to applications

Discover our state-of-the-art product portfolio at
booths 5&6 where product demonstrations will be
performed. Ultra-fast, high-power, user-friendly... All
you need to empower your application.

Proudly supporting the community at
IRMMW-THz 2019



SCIENTIFIC PROGRAM

MONDAY

10:30-11:00 Coffee break

Gyrotron 1 Solid State 1 Metrology THz Detectors 1

THz TDS 1 QCL 1 Gas Spectro.
& Sensing 1

12:30-14:00 Lunch

Gyrotron 2 Solid State 2 Ultrafast 2D Material 1

THz TDS 2 QCL 2

16:00-16:30 Coffee break

Gyrotron 3 Solid State 3 High Fields 1 2D Material 2

Materials 1 Instrum.Biology 1

























































16:30 Mo-PM2-6-1

An Ultrasensitive Terahertz Microfluidic Chip Based On Fano Resonance Of A
Few Arrays Of Meta-atoms

Kazunori Serita; Hironaru Murakami; lwao Kawayama; Masayoshi Tonouchi

Osaka University, Japan

17:00 Mo-PM2-6-2

An Optical Instrument For The Submillimeter Spectroscopy Of The Volatile
Metabolome

Francois Bondu1; Goulc'hen Loas1; Ludovic Frein1; Cyril Hamel1; Anthony Carré1;
Virginie Daburonz; Francoise Binetz; Guillaume Ducournau3; Jean-Francois Lampin
1CNRS, Univ Rennes, Institut FOTON UMRG6082, France; ZCNRS, Univ Rennes,
ECOBIO UMR 6553, France; 3CNRS, Université Lille 1, IEMN UMR 8520, France

17:15 Mo-PM2-6-3

Towards Broadband THz Spectroscopy And Analysis Of Sub-wavelength-size
Biological Samples

Sergey Mitryukovskiy; Mélanie Lavancier; Flavie Braud; Yue Bai; Emmanuel Dubois;
Jean-Francois Lampin; Romain Peretti

IEMN CNRS/Université de Lille, France

17:30 Mo-PM2-6-4

Technique For Recording THz Response From Blo-Tlssue

Maksim Fomln1 Konstantin Taranets1 Nikolay Bagraev Leonid Klyachkln Vladislav
OdlntSOVE, Vyacheslav Bazarbaev’

'Peter the Great St.Petersburg Polytechnic University (SPbPU), Russian Federation;
%|offe Institute, Russian Federation; st Petersburg Clinical hospital of RAS, Russian
Federation; “ANO CPE "Institute of Mammology", Russian Federation

17:45 Mo-PM2-6-5
Quantification Of DsDNA Functlonallzatlon Efficiency In THz Biosensors
Christian Welsensteln ; Merle Schmeck; ; Dominik Schaar’: ; Anna Katharina ngger
1
Anja Bosserhoff*; Peter Haring Bolivar
1UnlverS|ty of Slegen High Frequency and Quantum Electronics, Germany; “Friedrich-
Alexander-University Erlangen-Nirnberg, Germany

18:00 Mo-PM2-6-6

Pressure Controlled In Vivo THz Measurements Of Skin: Monitoring The Effects
Of Moisturizers

Hannah Lindley1; A L Hernandez-Serrano1; Qiushuo Sun ; Jiarui Wang Emma
Pickwell-MacPherson'

1University of Warwick, Department of Physics, United Kingdom; 2Chinese University of
Hong Kong, Department of Electronic Engineering














































TUESDAY

10:30-11:00 Coffee break

Gyrotron 4

12:30-14:00 Lunch

Gyrotron 5

Nano-quantum
Devices 1

16:00-16:30 Coffee break

Films And
Coatings

Materials 2

Supercond.
Devices

Metamaterials 1

Solid State 4

Metamaterials 2

Applications 1

Metamaterials 3

High Fields 2

Gas Spectro.
& Sensing 2

THz Devices 1

THz Devices 2

Telecom 1

Telecom 2

Biology/
Medicine 1







































































































WEDNESDAY

10:30-11:00 Coffee break

THz Water PC Devices 1 High Fields 3 QCL3

MMW (active) Electronic SC
Devices 1

12:30-14:00 Lunch

THz Plasma 1 PC Devices 2 NLO
Generation 1

MMW (passive) Microscopy

15:15-15:45 Coffee break

THz Plasma 2 Applications 2 NLO
Generation 2

Metamateriels 4 Nearfield 1
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THURSDAY

10:30-11:00 Coffee break

Imaging 1 Photomixers Instrum. astro 1 Cameras

Metamateriels 5 Electronic SC
Devices 2

13:00-14:00 Lunch

Imaging 2 Solid State 5 THz Nano-quantum
Waveguides 1 Devices 2

Metamateriels 6 Spintronics

16:00-16:30 Coffee break

Imaging 3 Solid State 6 THz Instrum.
Waveguides 2  Biology 2

Near-field 2
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FRIDAY

10:30-11:00 Coffee break

Instrum. astro 2 Defense And Radars THz Detectors 2
Security

Biomedical
Imaging
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