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Curriculum vitae et studiorum

Dr. llaria Gianani

Research Interests

- Time- frequency correlations

- Classical Ultrafast Metrology: | have a strong background in time-spectral characterisation of
ultrafast light pulses. During my DPhil. | have developed a technique to reconstruct arbitrary
pulses [P1] and helped developing a method for the mutual reconstruction of electric fields [3].

- Quantum Time-Frequency Correlations: | have taken part in the investigation of indirect
techniques for inferring time-frequency correlation [7,10,15], designed and led an experiment
to tailor two photons interference through spectral shaping [14].

- Quantum Ultrafast Metrology: | have combined my expertise to devise a novel metrological
technique for the spectral characterization of single photon sources [26]

- Quantum Metrology

- Multiparameter estimation: | have participated in an experiment on multiparameter estimation
[16], then taken a leading role of the research line, by designing the extension to dynamical
tracking [21], coordinated and supervised the application to the study of biological samples
[24].

- Integrated Multiphase estimation: | have taken part in the implementation of an adaptive
multiphase experiment on an integrated platform [P3].

- Machine learning: | have taken part in the experimental application of Machine learning
techniques for the calibration of quantum sensors [25]

- Quantum Optics fundaments
- | am also particularly interested in fundamental aspects of quantum information as for instance
the study of correlations [23, 30], and the use of photonics platforms as quantum simulators for
thermodynamics studies [5,13,P2,P4].

- Structured light in dispersive media
- | have conceived and realised an experiment to study the behaviour of structured light
propagating through dispersive media [32] and through tissue-mimicking phantoms [P5].




Education

2011-2015 DPhil. in Atomic and Laser Physics. St Anne's College, University of Oxford. Title:
Characterization of ultrashort laser pulses. (leave to supplicate: 26 June 2018, title
conferred: 4th of May 2019) Supervisor: Prof. lan A. Walmsley.

2008-2011 Master degree in Physics, Universita degli Studi di Roma La Sapienza. Mark: 110/110
cum laude. Title: Application of non maximally entangled two-photons states in non
locality test and quantum communications. Supervisor: Prof. P. Mataloni.

2005-2008 Bachelor degree in Physics, Universita degli Studi di Roma La Sapienza. Mark:
110/110 cum laude. Title: Biophysics of vision: Intramolecular mechanisms of signal
transduction in rhodopsin. Supervisor: Prof. L. Guidoni.

Research Experience

05/2020 - Present  Post-doctoral researcher in the New Quantum Optics Group at Universita degli
studi Roma Tre. PI: Prof. M. Barbieri.

05/2019 - 04/2020 Post-doctoral researcher in the Quantum Lab group at Sapienza Universita di
Roma. PI: Prof. Fabio Sciarrino

05/2019 - 04/2020 Visiting Post-doctoral researcher in New Quantum Optics Group at Universita
degli Studi di Roma Tre. Pl: Prof. M. Barbieri.

01/2019 - 04/2019 Visiting Post-doctoral researcher in the Quantum Lab group at Sapienza
Universita di Roma. PI: Prof. Fabio Sciarrino.

04/2016- 03/2019 Post-doctoral researcher in the New Quantum Optics Group at Universita degli
studi Roma Tre. PI: Prof. M. Barbieri.

Research Grants applications and contributions

* "HAzards DEtection with quantum Sensors (HADES)” NATO SPS - submitted
- co-investigator.
- Partners: Universita degli studi Roma Tre, University of Geneva, ENEA.
- will contribute with expertise in frequency characterization.

e Templeton Grant “A la recherche du temps perdu: exploring time in quantum optics” - in
preparation
- Project Leader
- Partners: Universita degli studi Roma tre, Universita di Pavia, CNR-Firenze
- responsible for the overall concept of the investigation, will contribute with expertise on
ultrafast metrology at a single photon level.




Research Projects

2019-Present

2018-Present

2016-Present

2019-2020

2016-2018

2011-2015

2010-2011

FETOPEN CANCER SCAN (grant agreement no. 828978)

Quantum Information Lab, Sapienza Universita di Roma, Rome

- Propagation of structured light through scattering media and tissue mimicking
phantoms.

Quantum phase estimation in dynamical systems

New Quantum Optics Group, Universita Roma Tre, Rome

Collaboration with the Applied Quantum Mechanics Group, University of Milan
and the Quantum Lab, Sapienza Universit'a di Roma

- phase estimation applied to changes in chirality;

Quantum information thermodynamics and quantum simulation of thermal
processes with photonics

New Quantum Optics Group, Universita Roma Tre, Rome

Collaboration with the Centre for Theoretical AMO Physics, Queen’s University
Belfast, UK and the Quantum Information and Quantum Optics group at Scuola
Normale Superiore, Pisa, Italy

- simulation of single-qubit thermalisation in linear-optical setups;

- information thermodynamics of generalised quantum measurements.

SINFONIA (Lazio Innova, Regione Lazio)
Quantum Information Lab, Sapienza Universita di Roma, Rome
-adaptive quantum metrology protocol for extraction of simultaneous parameters

FETOPEN QCUMbER (grant agreement no. 665148)

New Quantum Optics Group group, Universita Roma Tre, Rome

- control and witness of frequency entanglement in ultrafast-pumped parametric
downconversion;

- multiparameter estimation in highly dispersive samples;

Ultrafast optical metrology within the scope of the EPSRC grants EP/H000178/1
and EP/L015137/1

Ultrafast Group, Clarendon Laboratory, University of Oxford, Oxford, United
Kingdom.

- developement of a metrology algorithm for the mutual characterization of electric
fields;

- developement and realisation of a new metrology technique to characterize
pulses with spectral nulls.

Master Thesis “Application of non maximally entangled two- photons states in non
locality test and quantum communications.” Supervisor: Prof. P. Mataloni.

- realisation of a quantum nonlocality test based on time-bin entanglement;

- developement and experimental realisation of a quantum criptography
entanglement algorithm.




Collaborations

[9] Luis Lorenzo Sanchez-Soto, Universidad Complutense, Madrid, Spain
- Compressed sensing [P8]

[8] Lorenzo Maccone, Universita di Pavia, Pavia
- Time in quantum optics (Templeton grant proposal)

[7] Paola Verrucchi, CNR - Firenze
- Time in quantum optics (Templeton grant proposal)

[6] Mauro Paternostro, Queen University, Belfast, Ireland
- Quantum Thermodynamics [12,13, P2]

[5] Jan Sperling, University of Paderborn, Paderborn, Germany
- Coherence measurements [23]

[4] Aephraim Steinberg, University of Toronto, Toronto, Canada
- Quantum Metrology [P6]

[3] Chiara Macchiavello, Universita di Pavia, Pavia, Italy
- Quantum channels [11,P7]

[2] Vittorio Giovannetti, Scuola Normale Superiore, Pisa, Italy
- Quantum simulations [17,18,P4]

[1] Marco G. Genoni, Universita di Milano, Milano, Italy
- Quantum Metrology [8,9,16,28, 29,31]

Teaching Experience

2019-2020 Member of the examination panel for the course of “Elettromagnetismo e Ottica
con laboratorio” as “Cultore della materia”, Optics and Optometry degree,
Universita degli Studi Roma Tre.

2018 Seminar “Presentare la tesi” for undergraduate Optics and Optometry students at
Universita degli Studi Roma Tre.

2017 Math revision course for the undergraduate Biology degree at Universita degli
studi Roma Tre.

2016-2018 Tutor of the “Quantum optics and quantum information” module of the on-line
modern physics course, organised by the Ministry of Education, University, and
Research (MIUR) for high-school teachers.




Advising Experience

[4] Active role in the supervision of PhD students Emanuele Polino and Alessia Suprano in the
Quantum Information Lab of Prof. F. Sciarrino, Sapienza Universita di Roma

[3] Active role in the supervision of the internship student Federico Trezzini in the Quantum
Information Lab of Prof. F. Sciarrino, Sapienza Universita di Roma

[2] Active role in the supervision of PhD students Valeria Cimini, Luca Mancino, and Emanuele
Roccia, in the New Quantum Optics Group of Prof. M. Barbieri at Universita degli Studi Roma Tre

[1] Active role in the supervision of the undergraduate, master, and internship students Diego
Acciaccarelli, Michele Feyles, Robert Booth in the New Quantum Optics Group of Prof. M. Barbieri
at Universita degli Studi Roma Tre.

Awards and professional memberships

[5] Shortlisted for the Fulbright Research Scholarship 2020 - 2021
[4] OSA certified reviewer (27/02/2020)

[3] Awarded Poster Prize, Oxford Photonics Day, 2013

[2] Member of the Oxford Women In Physics Society (2013 - 2015)

[1] Member of Societa ltaliana di Fisica (2008 - 2011, 2020 - Present)

Event Management and Leadership

[6] Young lItalian Quantum Information Science Conference YIQIS 2020, member of the organising
committee, 28/09/2020 - 02/10/2020

[5] Amaldi Research Center - Open Day: Quantum Technologies, 22 November 2019, member of
the organising committee (I. Gianani, N, Spagnolo, G. Carvacho)

[4] QIM V (OSA), as support to the organising committee, 3-5 April 2019
[3] QCUMbER Workshop, organised by M. Barbieri and I. Gianani, Rome, 2-3 March 2017

[2] Member of the Organising Committee for the first Conference for Undergraduate Women in
Physics UK, (CUWIP UK) 2015.



[1] As the President of the Oxford University Italian Society in 2013 - 2014 | have led the organisation
of several events (usually with 50-100 guests) - among which the invited seminar of professor G.B.
Bachelet at Exeter College on the 14th of February 2014.

Committee Positions

[4] Member of the Outreach Committee for the FETOPEN QCUMbER EU Project (2016 - 2018)
[3] Graduate Representative of the Oxford Women in Physics Society (03/2014 - 09/2015)
[2] President of the Oxford University Italian Society (2013 - 2014)

[1] Member of the Junior Committee of the Oxford University Italian Society (2012 - 2013)

Reviewer Experience

[5] Referee for Scientific Reports (Nature)

[4] Referee for Optics Letters (OSA)

[3] Referee for Quantum measurements and technologies. (De Gruyter)
[2] Referee for JSQTE (IEEE)

[1] Referee for Applied Physics Letters (AIP)

Outreach Activities

[9] 2020 - Occhi sulla Luna: talk
Organiser: Dipartimento di Fisica, Universita degli Studi Roma Tre.

[8] 2019 - ARC Open Day: Quantum Technologies: Meet the scientist, and part of the organising
committee. Organiser: Amaldi Research Center, Sapienza Universita di Roma.

[71 2019 - Occhi su Marte: lab tours.
Organiser: Dipartimento di Fisica, Universita degli Studi Roma Tre.

[6] 2018 - European Researchers’ Night: participation with practical demonstrations.
Organiser: Universita degli Studi Roma Tre.

[5] 2017 - European Researchers’ Night: participation with practical demonstrations



Organiser: Universita degli Studi Roma Tre.

[4] 2017 - Talk “Dipingere Linformazione” for the project Alternanza Scuola-Lavoro, Liceo Argan,
Rome.

[3] 2017 - Occhi su Giove: talk on QCUMbER EU project.
Organiser: Dipartimento di Fisica, Universita degli Studi Roma Tre.

[2] 2017 - Pint of Science 2017: talk on QCUMbER EU project.

[1] 2016 European Researchers’ Night: participation with practical demonstrations.
Organiser: Universita degli Studi Roma Tre.

Invited Talks

[5] International Conference on Squeezed States and Uncertainty Relations, 17-21/06/2019, Madrid.
- Title: “Imperfect conditions in quantum sensors”.

[4] Invited seminar, Heriot-Watt University, 20/03/2019, Edinburgh. - Title: "Quantum Metrology:
Practically as perfect as it gets”.

[3] Invited seminar, Department of Science, Universita degli studi Roma Tre,17/01/2019, Rome. -
Title: “Quantum Metrology”.

[2] QCUMbBER Consortium Meeting, 23-24/11/2017, Paris - Title: “Quantum Multiparameter
estimation”.

[1]1QIS 2017, 2-15/09/2017, Florence - Title: “Quantum optics and Quantum Thermodynamics: can
there be a match?”

Contributed Talks, Poster, and Conference Attendance

[11] Causality in the quantum word Workshop, Anacapri, 17th-20th September 2009 - Poster
[10] CEWQO 2019, Paderborn, 3rd-7th June 2019, Talk, Poster

[91 QIM V 2019, Rome, 3rd - 5th April 2019, Talk, Chair

[8] 1QIS 2018, Catania, 17th - 20th September 2018, Poster

[7]1 QCUMbER Conference, Oxford, 10th - 13th July 2018, Chair

[6] 1QIS 2017, Florence, 12-15 September 2017, Poster



[5] QCUMbER Consortium Meeting, 2-3 March 2017, Rome

[4] YQIS 2016, Barcelona, 19-21 October 2016. Poster

[3]1QIS 2016, Rome, 20-23 September 2016

[2] Oxford Photonics Day, Oxford, 12th March 2013 - awarded Poster Prize.

[1] SU2P Third Annual Symposium, Heriot Watt University, Edinburgh, 23rd, 24th April 2012.

Media Coverage

Transmission of vector vortex beams in dispersive media [32]

- SPIE press release: https://tinyurl.com/spie-vvb
- Science Daily: https://tinyurl.com/sciencedaily-vvb

Adaptive Tracking of Enzymatic Activity with Quantum Light [24]

- Radio interview: Roma Tre Radio https://tinyurl.com/rm3radio

- OSA press release: https://tinyurl.com/osa-enzymes - “Although it might be a few years before
practical quantum sensors are achieved, this type of proof-of-principle experiment is important,
said research team leader llaria Gianani from Universita degli Studi Roma Tre in Italy.”

- ANSA press release: https://tinyurl.com/notizia-ansa - “Sfruttare il mondo delle particelle per
spiare cosa accade dentro le cellule senza interferire con i processi biologici: & possibile grazie ai
sensori quantistici con applicazioni nella medicina del futuro. E quello che ha fatto il gruppo
italiano dell'Universita degli studi Roma Tre, coordinato da llaria Gianani nello studio pubblicato
sulla rivista Optics Express.”

- Optics and Photonics News: https://tinyurl.com/opn-enzymes - “The lItalian team, led by llaria
Gianani, looked to tackle the problem by engineering quantum control into the illuminating
light.”

- Phys.org: https://tinyurl.com/physorg-enzymes

- Science daily: https://tinyurl.com/sciencedaily-enzymes

Pint of Science 2017

- Pintofscience.it: https://tinyurl.com/pos-gianani
- Le Scienze: https://tinyurl.com/pos-lescienze
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Technical Skills

- Strong expertise in design and realisation of optical apparata

- Strong expertise in theoretical and experimental quantum optics.

- Strong expertise in theoretical and experimental nonlinear optics

- Strong expertise in theoretical and experimental quantum information.

- Strong expertise in laser physics

- Scientific programming with several software platforms (Wolfram Mathematica, Matlab, C)
- Graphic design (Photoshop, Illustrator, Blender, Cinema4D).

- Science communication and outreach skills

Languages

Italian : native, English : fluent, French : intermediate, German: beginner

Publications Summary

Total number of publications: 40
Peer-reviewed publications: 32

Peer reviewed conference proceedings: 8
Preprints: 9
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beams in scale-free optics”, in Proceedings 2015 European Conference on Lasers and Electro-Optics -
European Quantum Electronics Conference, CLEO/Europe-EQEC 2015, (Optical Society of America,
2019), paper Code 124364.

Invited - J. Parravicini et al., “Adaptable technique for in-vacuum growth and synthesis of chalcogenides
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I. Cristiani, P. Minzioni, J. Parravicini, V. Degiorgio & E.P. Kokanyan, “Hafnium-doped Lithium-
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on Optical Microsystems (OMS). Capri (Italy), 30 September - 3 October 2007, Hannover: European
Physical Society.
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Premi e riconoscimenti

Invited external fellowship dell’Erasmus Centre for Innovation, Erasmus University Rotterdam (2020).
Senior Membership dell’Osa, Optical Society of America (2019).

Menzione dell’articolo “Subwavelength anti-diffracting beams propagating over more than 1,000 Rayleigh
lengths” nella sezione “News&Views” della rivista “Nature Photonics” Vol. 9, 213-214 (2015).

Premio di operosita scientifica “A. Righi” della Societa Italiana di Fisica (Genova, Settembre 2008).


http://www.nlo50.icfo.es/program.pdf
http://www.opticsinfobase.org/abstract.cfm?URI=QELS-2012-QTh3E.4
http://www.opticsinfobase.org/abstract.cfm?URI=QELS-2012-QTh3E.4
http://www.opticsinfobase.org/abstract.cfm?URI=CLEO_Europe-2011-CE6_4
http://www.opticsinfobase.org/abstract.cfm?URI=CLEO_Europe-2011-CE6_4
http://www.opticsinfobase.org/abstract.cfm?URI=NP-2012-NTu3D.6
http://www.opticsinfobase.org/abstract.cfm?URI=NP-2012-NTu3D.6
http://www.opticsinfobase.org/abstract.cfm?URI=CLEO-2010-JWA89
http://www.opticsinfobase.org/abstract.cfm?URI=CLEO-2010-JWA89
http://www.opticsinfobase.org/abstract.cfm?URI=EQEC-2009-EF4_4
http://www.opticsinfobase.org/abstract.cfm?URI=CLEO_Europe-2007-CD_19
http://www.opticsinfobase.org/abstract.cfm?URI=CLEO_Europe-2007-CD_19
http://www.nature.com/nphoton/journal/v9/n4/full/nphoton.2015.39.html
http://www.nature.com/nphoton/journal/v9/n4/full/nphoton.2015.39.html

Jacopo Parravicini 9

Seminari su invito

Short research visit presso Erasmus Centre for Innovation of Erasmus University Rotterdam (Paesi Bassi, in
programma nel 2020).

Seminario su invito “Research seminar” presso Erasmus Centre for Innovation of Erasmus University Rot-
terdam (Paesi Bassi, in programma nel 2020).

Seminario su invito presso Universita di Pavia, Dipartimento di Fisica intitolato “Luce oltre il limite di
diffrazione” (Pavia, 13 Aprile 2015).

Seminario su invito presso Elettra, Sincrotrone di Trieste (Trieste, Italia) intitolato “Scale-free Optics and
Diffractionless Waves” (Basovizza, Trieste, 12 Dicembre 2014).

Collaborazioni industriali

Collaborazione con CESI - Centro Elettrotecnico Sperimentale Italiano s.p.a. per lo sviluppo e la ca-
ratterizzazione di dispositivi fotovoltaici ad alta efficienza per applicazioni spaziali (Febbraio 2016 -

oggi).

Collaborazione con Crest Optics s.p.a.per lo sviluppo di sistemi innovativi di miscroscopia nonlineare
(Maggio 2015 - Ottobre 2016).

Collaborazioni scientifiche

Collaborazioni nazionali con:
Dip. di Chimica, Materiali e Ingegneria Chimica “G. Natta”, Politecnico di Milano (v. pubblicazioni,
rif. prof. L. Magagnin, 2017 - oggi).

CNR, Istituto di Scienze e Tecnologie Molecolari (pubblicazione attualmente in preparazione, rif.
dr.ssa R. Soave, 2016 - oggi);

Dip. di Chimica, Universita di Milano (pubblicazione attualmente in preparazione, rif. dr. L. Lo
Presti, 2016 - oggi);

Dip. di Fisica, Universita di Padova (v. pubblicazioni, rif. prof. A. Gasparotto, 2016 a oggi);
Dip. di Fisica, “Sapienza” Universita di Roma (v. pubblicazioni, rif. dr. E. Del Re, 2015 - oggi);

Dip. di Ingegneria Industriale e dell'Informazione, Universita di Pavia (v. pubblicazioni, rif. prof.
L. Tartara, 2012 - oggi);

Dip. di Chimica, Universita di Pavia (v. pubblicazione, rif. prof. P. Ferloni, 2011);
Dip. di Fisica, Universita di Pavia (v. pubblicazioni, rif. prof. F. Marabelli, 2011 - oggi);

Dip. Interateneo di Fisica, Universita e Politecnico di Bari (v. pubblicazioni, rif. prof. M. Brambilla,
2010-2017);

Dip. di Scienza & Alta Tecnologia, Universita dell'Insubria (v. pubblicazioni, rif. prof. F. Prati,
2010-2017);

Dip. di Elettronica, Universita di Pavia (v. pubblicazioni, rif. prof. V. Degiorgio, 2010-2011);

Dip. di Scienze Geologiche e Geotecnologie, Universita di Milano-Bicocca (v. pubblicazioni, rif. dr.
M. Campione, 2009-2011);

Dip. di Ingegneria Elettrica e dell'Informazione, Universita de L'Aquila (v. pubblicazioni, rif. dr. E.
Del Re, 2008-2010);
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Dip. di Fisica, Universita di Padova (v. pubblicazioni, rif. prof.ssa C. Sada, 2007-2011);
Collaborazioni internazionali con:

Erasmus Center for Innovation, Erasmus University Rotterdam, Netherland (rif. prof. S. Tasselli,

2020 - 0ggi);

Centri di ricerca europei su materiali e dispositivi per 1'energia fotovoltaica nell’ambito del Progetto

Europeo “FP7-ENERGY.2013.10.1.5 Integrated Research Programme” denominato “Cheetah” (2016-
2017);

Applied Physics Department, Hebrew University of Jerusalem (v. pubblicazioni, rif. prof. A.J.
Agranat, 2010 - 0ggi);

INLN, CNRS, Université de Nice Sophia-Antipolis, Francia (v. pubblicazioni, rif. dr.ssa G. Tissoni,
2010-2017);

LPICM, Ecole Polytéchnique, CNRS, Francia (v. pubblicazione, rif. dr. A. Pierangelo, 2010-2012);

Dip. di Ottica, Université de Franche-Comté, Francia (v. pubblicazioni, rif. prof. M. Chauvet,
2010-2011);

Institute for Physical Research, National Academy of Sciences of Armenia, Armenia (v. pubblica-
zioni, rif. prof. E. Kokanyan, 2005-2010).

Varie

Lingue: Italiano (madrelingua), Francese (molto buono), Inglese (buono).
Principali conoscenze informatiche: MATLAB, Origin, IATEX, Office Package, LabView, Autodesk 3ds Max.

Affiliazioni: Eprs, European Physical Society (dal 2019); S1F, Societa Italiana di Fisica (dal 2007); Osa,
Optical Society of America (dal 2006).

Reviewer delle riviste OsA.
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Full Professor of Physics
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