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ABSTRACTS

LECTURES

David Grojo, LP3, Marseille, France

Femtosecond laser 3D modifications in transparent materials

Ultrashort laser interactions allow extremely confined nonlinear energy deposition in
transparent materials. This is the basis of the three-dimensional (3D) laser
nano/micromachining technologies that have emerged during the last decades. In this
lecture, we describe the main experimental parameters and the physical mechanisms
involved in these situations. We discuss the fundamental limits in precision and
energy density that can be achieved before to review the range of today’s applications
extending from high precision surgery to the fabrication of integrated photonic and
fluidic microdevices. Finally, we briefly introduce the remaining challenges to
translate these technologies in silicon and other narrow gap materials that are
transparent in the infrared part of the spectrum.

Nicolas Bonod, Institut Fresnel, Marseille, France
Resonant interaction of light with metallic and dielectric particles

The resonant interaction of light with optical scatterers is due to the excitation of
photonic resonances hosted by dielectric and metallic particles. The optical properties
of scatterers can be studied through the calculation of their polarizability. In the case
of metallic particles characterized by a negative real part of the dielectric permittivity,
the resonant interaction is due to the excitation of localized surface plasmons. In the
case of dielectric particles with positive dielectric permittivities, the resonant
interaction is due to the excitation of morphologic resonances, also called Mie
resonances. In both cases, the resonant interaction leads to electric field intensities
enhanced in the vicinity of the particle and to an enhanced scattered field. Dielectric
nanoparticles are very attractive to design optical scatterers that resonantly interact
with electromagnetic waves. In the visible spectrum, silicon particles feature electric
and magnetic low order Mie resonances that can play a key role to enhance light
matter interaction. (i) The enhancement of the far field scattering can be used to
create a palette of structural colours. (ii) The enhancement of the near field intensities
can be used to enhance interaction of light with quantum emitters. The Mie
resonances hosted by dielectric particles permit to enhance either the electric or
magnetic decay rates of quantum emitters. Importantly, in the case of dielectric




particles, quantum emitters can be placed inside the particles which form novel
photonic cavities associated with high Purcell factors. Coupling different silicon
particles can further enhance the electric field intensity in the vicinity of particles.

Caroline Champenois, PIIM, Marseille, France
Women In Physics all over the world

The 2017 UNESCO report “Cracking the code” comments key indicators which show
that “the world is still deprived of the talents and potential contributions of millions
of women due to clear gender-based discrepancies in Science, Technology,
Engineering and Mathematics (STEM) education and occupations”. I propose we take
a short overlook of the situation for physics in different countries and we discuss what
can turn young girls, girls and young women away from science. I'll also present
several actions undertook in different countries to keep young women in science.

Robert Sewell, ICFO, Barcelona, Spain
Quantum Metrology, from LIGO to your GPS

The stunning observation of gravitational waves at the LIGO observatory involved
exquisitely precise measurements made with km-scale optical interferometers
operating at the quantum- limits of measurement sensitivity. In the lecture I explain
what “the quantum-limits of measurement sensitivity” are, giving a brief history of
the field of quantum metrology, and an outlook on its applications to devices
including the clocks that keep your GPS in sync.

Sebastian Randel, KIT, Karlsruhe, Germany
Optical Communication Networks for the Internet of the Future

In this lecture, we will review the evolution of fiber-optic communication systems and
discuss how this technology is forming the backbone of the global internet. We will
analyze design trade-offs for optical links which span trans-oceanic distances of 10,000
km more and for intra-datacenter links connecting servers over distances of a few-
hundred meters. We will introduce fundamental limitations of the per-fiber capacity
and conclude with an overview about recent trends and advances in the field.



Miguel Alonso, Institut Fresnel, Marseille, France
The mathematics and geometry of wave propagation.

In this presentation we will discuss how simple mathematical models such as ray
theory can be used to understand a variety of aspects of wave propagation. Topics
covered are the theory of optical coherence, the concept of phase space and its
connection with the “plenoptic function” or “light field” in photography, structured
light beams, and analogies between classical optics and quantum mechanics.

Alexander Szameit, Institute of Physics, University of Rostock,
Germany

Topological Photonics

The discovery of topological insulators relying on spin-orbit coupling in condensed
matter systems has created much interest in various fields, including in photonics. In
two-dimensional electronic systems, topological insulators are insulating materials in
the bulk, but conduct electric current on their edges such that the current is
completely immune to scattering. However, demonstrating such effects in optics
poses a major challenge because photons are bosons, which fundamentally do not
exhibit fermionic spin-orbit interactions (i.e., Kramer’s theorem). Indeed, numerous
theoretical proposals have been made for photonic topological insulators, but their
first observation, made by our group, relied on a different idea: Floquet topological
insulators. Our experiments have generated much follow up, among them our first
experimental observation of topological Anderson insulators, where a system becomes
topological only when disorder is introduced. The purpose of this talk is to review
these and other developments, discuss new conceptual ideas, and suggest
applications.



Ph.D. TALKS

Camille Scotté, Institut Fresnel, Marseille, France

Compressive techniques applied to spontaneous Raman microspectroscopy

Spontaneous Raman spectroscopy is a widely used simple technique. It enables to
characterize chemical systems with high molecular selectivity. However, it is very
slow: acquiring one image takes at least 1 min, which is not relevant for many
biological applications. In this talk, I will explain how we can acquire Raman images
faster using some mathematical tools (compressive techniques).

Xavier Audier, Institut Fresnel, Marseille, France

Ultra-fast stimulated Raman scattering (SRS) hyper-spectral imaging with an
acousto-optic delay line

We demonstrate the use of an acousto-optic programmable dispersive filter as a fast
delay line for stimulated Raman scattering imaging and spectroscopy using spectral
focusing of femtosecond laser pulses. We apply this method to image and spectrally
discriminate a mixture of 5 different chemical species over a 100 by 100 pixel field of
view of in less than a second. We demonstrate the feasibility of label-free histology on
clinical samples from human cancerous tissues using this technique in combination
with fast synchronous shot noise limited detection.

Matthias Hofer, Institut Fresnel, Marseille, France

Electro-optical polarization modulation in coherent Raman scattering for the
observation of molecular dynamics in real-time

Coherent Raman scattering (CRS) is a powerful contrast mechanism to visualize
molecular vibrations. It is inherent to the sample which provides non-invasive, label-
free imaging. Vibrational modes are also sensitive to the polarization of the incident
light and offers access to the organization and order of the molecules. Long
polarization acquisition times prevented the observation of dynamic molecular order
alterations which are relevant for the understanding of biological structure and
function. Here, we overcome this limitation by using an electro-optical modulator
that rotates the linear polarization states at a frequency of 100 kHz. Fast polarized CRS




imaging of order and orientation of CH bonds is demonstrated in lipid bilayers of
multilamellar vesicles model membranes and red blood cell ghosts.

Pablo Marin, KIT, Karlsruhe, Germany

Chip-Scale Frequency Comb Sources for Coherent Optical Communications and
Beyond

The exponential network capacity growth relies mainly on wavelength division
multiplexing (WDM) and coherent detection. The associated transceiver systems
need to be cost-efficient and compact while featuring low power consumption. While
silicon photonics provides a platform for the integration of IQ-modulators and
coherent receivers, scalability of the optical sources is still an issue, notably for
transmission of tens of Tbit/s, where hundreds of individually stabilized lasers are
usually used. Optical frequency combs are a promising candidate to realize compact
and power-efficient optical sources for next generation high-speed WDM links. In this
talk, I will review some of the frequency comb sources we have investigated for data
transmission. In particular, using dissipative Kerr soliton frequency combs, we have
achieved record-high data transmission with an integrated comb source.

Chiara Decaroli, ETH, Zurich, Swizerland

Recipe for a quantum computer

Ion traps are a robust and promising platform for quantum information processing
and for the implementation of a quantum computer. However, major challenges exist
in scaling these systems to the level required for full-scale quantum computing. I will
give a general overview of the field of quantum computing, followed by a crash course
on ion trapped quantum computation. Finally I will describe my PhD project,
concerned with addressing the scaling challenges by connecting multiple trap zones
in more than one dimension, and integrating laser light delivery into the trapping
structures.

Elena Mikheeva, Institut Fresnel, Marseille, France
Optical metasurfaces

Conventional optical devices have a thickness of around A or thicker. To miniaturize
them we can design metasurfaces - flat devices consisting of closely spaced small
resonant elements. They are designed to produce a desired response such as light
focusing, filtering, absorbing, reflecting or polarizing. The efficiency of such surfaces
is, however, often limited by several factors. The goal of my project is to design and



fabricate efficient flat optical components considering the opportunity for industrial
application and mass-production.

CAREER SESSION PARTICIPANTS

David Grojo, LP3, Marseille, France

Nicolas Bonod, CNRS Researcher, Institut Fresnel, Marseille, France

Robert Sewell, ICFO, Barcelona, Spain

Miguel Alonso, ECM, Institut Fresnel, Marseille, France

Pablo Marin, KIT, Karlsruhe, Germany

Paulina Gasecka, TU Delft, The Netherlands

Sandro Heuke, PhD student, Institut Fresnel, Marseille, France

Carsten Cleff, Menlo Systems, Germany

Sarah St Jalm, Menlo Systems, Germany

Nicolas Forget, Fastlite, France
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Juan Rafael student
AUDIER Xavier PhD Institut Invited xavier.audier@fresnel.fr
Fresnel, France Speaker
AW ZHERN LI Eric Malaysia Master 2 eric.awo616@gmail.com
student
BERRAHAL Youri France Master 2 youri.berrahal@etu.univ-amu.fr
student
BONOD Nicolas CNRS, Institut Invited nicolas.bonod@fresnel.fr
Fresnel, France Speaker
BORKAR Saurabh Ishwar | India Master 1 saurabhborkar..m@gmail.com
student
BRASSELET Sophie CNRS, Institut Europhotonics | sophie.brasselet@fresnel.fr
Fresnel, France Partner
CABRE]JO PONCE Spain Master 1 meritxellcp@hotmail.com
Meritxell student
CARDOSO SAKAMOTO Mexico Master 1 jehcsss@gmail.com
Jorge Elias Hiroki student
CHAMPENOIS Caroline AMU, PIIM, France | Invited caroline.champenois@univ-amu.fr
Speaker
CLEFF Carsten Menlo Systems, Invited c.cleff@menlosystems.com
Germany Speaker
COJOCARU Crina UPC Barcelona, Europhotonics | crina.maria.cojocaru@upc.edu
Spain Partner
DECAROLI Chiara ETH Zurich, Invited chiarad@phys.ethz.ch
Swizerland Speaker
DELMULLE Maxime ECM, France Master 2 maxime.delmulle@centrale-
student marseille.fr
DENG Shiyu China Master 2 gagaden@outlook.com
student
FORGET Nicolas Fastlite, France Invited forget@fastlite.com
Speaker
GAJENDRA KUMAR India Master 1 naveengoii23s@gmail.com
Naveen student
GARCIA HERNANDEZ Mexico Master 2 armando garcia h@hotmail.com
Armando student
GASECKA Paulina Rotterdam Univ., Invited paulina.gasecka@gmail.com
The Netherlands Speaker
GIOVANNINI Hugues AMU, Institut Europhotonics | hugues.giovannini@univ-amu.fr
Fresnel, France Partner
GROJO David AMU, LP3, France Invited grojo@Ip3.univ-mrs.fr
Speaker
GUENE Claire AMU, Institut Europhotonics | claire.guene@fresnel.fr
Fresnel, France Partner




GUILLEM Nadege AMU, France Europhotonics | nadege.guillem@univ-amu.fr
Partner
GUIRAMAND Léo France Master 1 leo.guiramand@etu.univ-amu.fr
student
GUTEMA Tilahun Ethiopia Master 2 tilahunzg@gmail.com
Zerihun student
HAMJA Md Amir Bangladesh Master 2 shafin.hamzaa@gmail.com
student
HERRERA Natalia Colombia Master 2 naherrerav@unal.edu.co
student
HEUKE Sandro PhD Institut Invited heuke@fresnel.fr
Fresnel, France Speaker
HOFER Matthias PhD Institut Invited matthias.hofer@fresnel.fr
Fresnel, France Speaker
HULIN Jérémy France Master 2 jeremy.hulin@etu.univ-amu.fr
student
IBRAHIM Khalid Ashraf | Egypt Master 1 khalid.mohie@gmail.com
Mohie student
KARABANOYV Andrei Russian Federation | Master 2 krab-g4@yandex.ru
student
KAUR JAISMEEN India Master 1 kaurjaismeen1i8@gmail.com
student
KHAN Zohaib France Master 2 zohaib.khanigg2@yahoo.fr
student
KUMAR Avinash India Master 2 avinashkumarvaishnav@gmail.com
student
MAHER Mohamed Egypt Master 1 mohamed.maher3s6@gmail.com
student
MAIER Sonja Germany Master 2 sonja.maier.605@gmail.com
student
MAMO FIKADU Miressa Ethiopia Master 2 mire6619@gmail.com
student
MARIN Pablo KIT, Germany Invited marin 9o _17@hotmail.com
Speaker
MIKHEEVA Elena PhD Institut Invited elena.mikheeva@fresnel.fr
Fresnel / Multiwave | Speaker
MOHAMED Mohamed Egypt Master 1 msaad.abdelkhalik@gmail.com
Mahmoud Saad Abdelkhalik student
MOHAMED SABRY Egypt Master 1 Gewidazo@gmail.com
Mohamed Gewida Mobarak student
MOLCHANOVA Olga Russian Federation | Master 2 olmolg4@gmail.com
student
MORA MARTIN German | Spain Master 1 germanegara@hotmail.com
student
MULUGETA Thomas Ethiopia Master 1 teferithomas@gmail.com
Teferi student
MUNIRAJ Logaheswari India Master 1 logjustone.7z@gmail.com
student
MURADYAN Narek Armenia Master 2 muradyan.nareksi4@gmail.com

student




NAJERA SANTOS Baldo Mexico Master 1 nl.najei4@gmail.com
Luis student
NATOLI Jean Yves AMU, Institut Europhotonics | jean-yves.natoli@univ-amu.fr
Fresnel, France Partner
PEREZ-COVARRUBIAS Mexico Master 2 phobia oo@hotmail.com
Luis Adrian student
POINDRON Adrien France Master 2 adrien.poindron@gmail.com
student
PUIG RIBAS Jordi Spain Master 1 jordipuigribas@gmail.com
student
RAHMAN Md Masudur Bangladesh Master 1 masudeeebuet@gmail.com
student
RANDEL Sebastian KIT, Germany Invited sebastian.randel@kit.edu,
Speaker Office@ipg.kit.edu
ROBERT Emilie France Master 2 rvtimoun.emilie@neuf fr
student
SAHA Avik India Master msd.avikoz@gmail.com
student
SALETA REIG David Spain Master david.saleta@gmail.com
student
SANCHEZ JACOME David | Ecuador Master ricarvid g319@hotmail.com
Ricardo student
SCOTTE Camille PhD Institut Invited camille.scotte@fresnel.fr
Fresnel, France Speaker
SETT Riya India Master seth.riyagz@gmail.com
student
SEWELL Robert ICFO, Spain Invited robert.sewell@icfo.es
Speaker
SHISHIR Voderhobli India Master shishir ve@ymail.com
Chandrashekarholla student
SHIVKUMAR Siddarth India Master siddarthiggz@yahoo.com
student
SRIVASTAVA Anchit India Master anchit.srivastavao3@gmail.com
Shrikant student
St JALM Sarah Menlo Systems, Invited s.saintjalm@menlosystems.com
Germany Speaker
SZAMEIT Alexander Rostock Invited alexander.szameit@uni-rostock.de
University,Germany | Speaker
TADDESE Asemare Ethiopia Master asetad383@gmail.com
Mengistie student
TEAME Semere Beyene Ethiopia Master simura.tsaeda8g@gmail.com
student
UDDIN H. M. Ahsan Bangladesh Master anit.ahsanzon@gmail.com
student
VERGARA GOMEZ Tania Mexico Master tsvg 225@hotmail.com
del Socorro student
VERRONE Richard- France Master vnicolasi3g3@gmail.com
Nicolas student
ZAHAKNA Gamal Salah Egypt Master gamalsalay@gmail.com
Eldin Mohamed student
ZINCHUK Roman Ukraine Master zinchukg6@gmail.com

student
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