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CURRENT POSITION

03/11/2011-Present  Permanent Researcher (PI)
National Research Council (CNR)/ National Institute of Optics (INO)
Associated to LENS, University of Florence (Italy)

CURRENT RESEARCH INTERESTS

In my lab, we study solid state quantum emitters and in particular organic molecules. In these systems, a strong
mteraction with light is combined with powerful designing of the chemical structure at the atomic level. Qur
vision is to bring the flexibility of organic materials in quantum technologies by integrating isolated
molecules in proper photonic platforms. Addressing single molecules, we realize bright sources of non-
classical light states as well as nanoscale sensors of fields, temperature and local defects. We have recently
developed novel strategies to efficiently collect indistinguishable photons into single mode optical fibers, that
have already been used for the metrological calibration of single photon detectors. Based on our recently-
demonstrated technologies for in-situ tuning of the molecular resonance and for the selective coupling to
complex photonic structures, we currently target the realization of large single-photon-source arrays. Also, we
are developing single photon sources based on single molecules at room temperatures, to be specifically
deployed for in-ficld quantum communications.

PREVIOUS POSITIONS

01/2009-06/2011 Post-Doctoral Research Associate

Laboratory of Physical Chemistry, ETH Zirich, (Switzerland)

(Research Group: Prof. V. Sandoghdar),

Research Activity: Nanophotonics and Quantum Optics with Single Molecules
2008 Visiting Researcher

Institut NonLinéaire de Nice, Nice, (France) (Research Group: D. Wilkowski)

Research Activity: Photonic Hall Effect from a cold atom cloud
02/2007-12/2008 Post-Doctoral Research Associate

European Laboratory for NonLincar Spectroscopy (LENS), Florence, (Italy)

Research Activity: Nanophotonics, Complex Systems, Wave Transport

EDUCATION AND TRAINING

20042007 Ph.D. Degree in Physics with Distinction
University of Florence (Mentor: Prof. D.S. Wiersma), Florence (Italy)
1998-2003 Master degree in Physics (Summa cum Laude)

University of Florence (Mentor: Prof. G.M.L. Tino), Florence (Italy)
2002 DEA (Ph.D. School) in Quantum Physics



Ecole Normale Superi¢ure de Paris, Paris (France)

AWARDS, FELLOWSHIPS

2017
2017
2011

2007

Invited to Interview for the ERC Starting grant 2017

Seal of Excellence in Marie Sktodowska-Curie actions

Caroline von Humboldt prize for excellent young female researcher
Humboldt University, Berlin (Germany)

Firenze University Press 2007 (PhD Thesis with high scientific impact)

STUDENT SUPERVISION

I have the Italian national Professorship “abilitazione”.

03/11/2011-Present

01/2009-06/2011

Supervisor of 2 Bachelor, 4 Master, 7 PhD students, 2 Erasmus Mundus PhD
Students at LENS and University of Florence, Florence (Italy)
Co-supervisor of 1 Bachelor student, 1 Master Student, 1 PhD student
Laboratory of Physical Chemistry, ETH Ziirich, (Switzerland)

TEACHING ACTIVITIES

2019
2018

2018
2017-2023
2016
2014
2013

02-07/2010
02-07/2009

FUNDED GRANTS

2023 (5 years)
2020 (3 years)

2018 (3 Years)

2018 (3 Years)

2018 (3 Years)

2015 (3 Years)

Lecturer - Complex Nanophotonics Science Camp (UK 11-14 August 2019)
Lecturer — Varenna summer school “Nanoscale Quantum Optics”, PhD students,
Varenna (IT)

Lecturer — ADOPT winter school “Advanced Optics and Photonics”, PhD students,
Romme (Sweden)

Seminars during the course by F.S. Cataliotti on Tecnologie Quantistiche, at
University of Florence (Italy)

Lecturer — Heraus seminar “Hybrid systems for quantum optics”, PhD students,
Physikzentrum Bad Honnef (GE)

Lecturer - Summer school “Quantum Information, Computing and Control”, PhD
students, Exeter (UK)

Teaching Assistant - Laboratory course on Advanced Spectroscopy Techniques
University of Florence (Italy)

Teaching Assistant - Spectroscopy Course, 4th year, ETH Ziirich (CH)

Teaching Assistant - Quantum Mechanics Course, 2nd year, ETH Ziirich, (CH)

QUINTESSEnCE, ERC-Co grant, (2 MEuro)
SEQUME: Single-and entangled photon sources for quantum metrology; Local PI
(1.8 MEuro)

ORQUID: Organic Quantum Integrated Devices: Coordinator
(1.7 MEuro)
QuantERA, EU ERANET on Quantum technologies

SIQUST: Single-photon sources as new quantum standards; Local PI

(1.8 MEuro)

European Metrology Programme For Innovation And Research EMPIR
FASPEC: Fibre-Based Planar Antennas for Biosensing and Diagnostics: Local PI
(100 kEuro for the PI)

Regione Toscana (Italy)

Intermodal Secure Quantum Communication on Ground and Space: Local PI

(30 kEuro for the PI)



2014 (2 Years)

2014 (6 Months)
2014 (2 Year)

2012 (6 Months)

MIUR (Ministry of University and Research, Italy)

Atom-Based Nano-Technology: Scientific Coordinator

(800 kEuro, out of which 120 kEuro for the PI)

MIUR (Ministry of University and Research, Italy)

Electrical nano-diamond single-photon source (10 kEuro)

EU (Nanophotonics for Energy Efficiency, Seed Project): Coordinator
Graphene-Based nano-position sensor (55 kEuro)

Ente cassa di Risparmio di Firenze (Private Foundation)

OLEIT Organic Light Emitters for Information Transfer (31 kEuro): Coordinator
EU (Nanophotonics for Energy Efficiency, Seed Project)

ORGANIZATION OF SCIENTIFIC MEETINGS

2022

Director of the workshop/school in Erice, Italy: "The foremost photonics 2022”

2021, 2020, 2019, 2017CLEO committee member

2021
2018
2018
2016
2014
2014
5/12/2008
2006

PUBLIC OUTREACH

2022
2019
2018-2019
2018-2019
2017
2015
2014
2014

Co-Organizer of the famous Quantum Science Seminars (average 500 followers)
Co-organizer of the Workshop: “Plasmonica” for SIOF, Florence (IT)
International School of Physics “E. Fermi”: Nanoscale Quantum Optics
Single-Photon-Single-Spin Meeting — Co-organizer Oxford (GB)

Fermi Colloquia, LENS, University of Florence - Chair, Florence (Italy)
Material Research Society (MRS) - Chair, Boston (USA)

50 Years of Anderson Localization, Symposium, Chair, Paris (FR)
PhOREMOST Network of Excellence, Organizing Committee, Firenze (Italy)

Organizer of the exhibition Speakable and Unspeakable (https://qw.ino.cnr.it)
Speaker for “Notti di scienza al teatro romano”, Lecce (Italy)

Co-Organizer of the Festival “Scienza Estate”, Florence (Italy)

CNR local Outreach coordinator

Organizer of the “Festival of Light” for high school students, Florence (Italy)
Organizer of the “Festival of Light”, Florence (Italy)

Interview for the Magazine Humboldt Chancengleich, November 2014 (Germany)
Video Documentary for the 90™ Anniversary of the CNR (Italy)

INSTITUTIONAL RESPONSIBILITIES

2022
2021
2020
2020
2018
2018
2016
2014
2014
2012-2014
2013-2016
2010-present

PhD Thesis Jury Member (I. Palestra), Amolf, Amsterdam (NL)

PhD Thesis Rferee (V. Cimini), University of Roma 3, (It)

Guest Editor for APL

PhD Thesis Jury Member (U. Stella), Politecnico di Torino, (It)

PhD Thesis Jury Member (S. Zhao), Ecole Normale Superieure Paris Saclais, (Fr)
PhD Thesis Jury Member (K. Schaedler), ICFO, Barcelona (ES)

Scientific evaluator for the ANR, French National Research Agency (FR)
PhD Thesis Jury Member, Karlsruhe Institute of Technology, Karlsruhe (GE)
PhD Thesis Jury Member, Université Pierre et Marie Curie, Paris, (FR)
Organizer of Seminar cycle: Incontri di micro e nano-fotonica, LENS (IT)
Member of the Faculty Committee, University of Florence, (I)

Reviewer for ERC Starting Grants, ACS, Nature, OSA publishing groups and
Optical Materials journals

MEMBERSHIPS OF SCIENTIFIC SOCIETIES AND NETWORKS

e 2018-present
e 2016-present
e 2014-present

Member of SIOF, Societa Italiana di Ottica e Fotonica
Management Board Member, COST Action Nanoscale Quantum Optics
Member of the Material Research Society



2013-2014 Member of the Research Network “Nanophotonics for Energy Efficiency”

CAREER BREAK

I have two children, born on February 12" 2014 and on March 10" 2016, respectively. In both cases I was
officially on maternity leave (5 months off and 7 months 50% employed each time).

INVITED PRESENTATIONS

I have been invited to give plenary seminars and colloquia in many prestigious research institutes and
universities, including the ICN2 University in Barcelona (2022), N. Bohr University Copenhagen (2023),
the German Transregional Collaborative Research Center “Quantum Cooperativity of Light and Matter”
(June 2021), the Humboldt University in Berlin (November 2020), CDT Advanced Lecture - Cambridge
Graphene Centre (UK) (2019), TU University of Vienna (2017), the Imperial College (London, UK 2015),
ICFO (Barcelona, SP 2013), the Humboldt University (Berlin, GE 2011), the Columbia University (New
York 2010).

I have held invited talk to over 30 international workshops and conferences, including Quantum 2.0
(Denver 2023), the Lavoisier conference: Quantum Emitters in 2D (Nice 2023), DPG conference on solid
state (Regensburg 2022), HBSM conf. (Bayreuth 2022), BQIT (Bristol 2020), SPIE Photonics Europe
(2020), Frontiers in Optics 2020, “Quantum” (Torino, May 2019), “13TH European Conference On
Atoms, Molecules And Photons” (Florence 2019), Workshop on “Quantum Nanophotonics” (Benasque
2019), “Heraus Workshop on Quantum Networks” (Bad Honnef 2018), “Engineering of Quantum emitter
properties” (Rome, 2018), SPIE conference San Diego (USA 2017), SCOM (San Sebastian, SP 2016),
the Material Research Society Fall Meeting, (Boston, USA 2014), the GDR Mesolmage Summer School,
(Cargese, FR 2014), ICTON conference, (Miinich, GE 2010), 50 Years of Anderson Localization
Symposium, (Paris FR 2008) and OSA Topical Meeting, (Jackson hole, Wyoming USA, 2007).

I have been Lecturer for the international Summer School for Quantum Communication Information and
Control, in Exeter (UK 2014), the Europhotonics Spring School (Paderborn GE 2014), the Heraus seminar
“Hybrid systems for quantum optics” in Bad Honnef (GE 2016) and invited as a lecturer to the Heraus
seminars on “Quantum Networks” (Bad Honnef 2018), ADOPT winter school on quantum photonic
technologies (Romme, Sweden March 2018), Complex Nanophotonics Science Camp (UK 11-14 August
2019), the Varenna Summer school (2018), Complex Nanophotonics Science Camp (UK 11-14 August
2019), DK ALM (PhD Atomi Light Molecule, Innsbruck) summerschool 2021.

MAJOR COLLABORATIONS

Prof. F. Koppens, Institute of Photonic Sciences (ICFO) in Barcelona (Spain)

Prof. O. Benson, Humboldt University in Berlin (Germany)
Prof. D.S. Wiersma and Prof. F.S. Cataliotti, University of Florence, (Italy)
Dr. M. Agio, Siegen University (Germany)

Prof. W. Pernice, University of Muenster (Germany)
Prof. N. F. van Hulst, Institute of Photonic Sciences (ICFO) in Barcelona (Spain)
Prof. M. Orrit, University of Leiden, (The Netherlands)
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Gotzinger S.; Becher C.; Fuchs P.; Lombardi P.; Toninelli C.; Trapuzzano M.; Colautti M.; Margheri
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Single-Molecule Emitters”, ACS Nano (2020) 10.1021/acsnano.0c05620

Nicola Palombo Blascetta, Pietro Lombardi, Costanza Toninelli, and Niek F. van Hulst, Cold and Hot

Spots: from Inhibition to Enhancement by Nanoscale Phase Tuning of Optical Nanoantennas, ACS
Nano DOI: 10.1021/acs.nanolett.0c02607 (2020)

D. Bacco, . Vagniluca, B. Da Lio, N. Biagi, A. Della Frera, D. Calonico, C. Toninelli, F. S.
Cataliotti, M. Bellini, L. K. Oxenlewe, A. Zavatta, “Field trial of a finite-key quantum key distribution
system in the Florence metropolitan area”, EPJ QuantumTechnology 6:5 (2019)
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Toninelli, “A Molecule-Based Single-Photon Source Applied in Quantum Radiometry”, Advance
Quantum technologies, 3, 1900083, (2020) DOI: 10.1002/qute.201900083
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Plantey, “Narrow Line Width Quantum Emitters in an Electron-Beam-Shaped Polymer”, ACS
Photonics 6, 12, 3120-3125 (2019)
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and F.H. L. Koppens, “Electrical Control of Lifetime-Limited Quantum Emitters Using 2D Materials”,
Nanoletters 19, 6, 3789-3795 (2019)
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