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PhD student in Quantum Information

EDUCATION AND TRAINING

Theory - 12/01,/1999 - Italian

11/2024 — Current

10/2023 — 10/2024

10/2018 — 09/2023

09/2021 — 09/2023

09/2018 — 07,/2021

09/2013 — 07/2018

Supervisor: Prof. Ludovico Lami.

Supervisor: Prof. Ludovico Lami.

PhD student in Quantum Information Theory

PhD student in Quantum Information Theory

Scuola Normale Superiore, Pisa

UvA and QuSoft, Amsterdam

Relocated to Pisa following supervisor’s new position.

Corso ordinario
Final grade: 100/100 cum laude.

MSc in Physics
Final grade: 110/110 cum laude.

Scuola Normale Superiore, Pisa

Universita di Pisa, Italy

Thesis: Quantum neural networks as Gaussian processes (Sup: Prof. Giacomo De Palma).

BSc in Physics
Final grade: 110/110 cum laude.

Universita di Pisa, Italy

Thesis: Il principio di indeterminazione entropico (Sup: Prof. Giacomo De Palma).

Diploma di liceo scientifico
Final grade: 100/100 cum laude.

RESEARCH VISITS

Liceo E. Bérard, Aosta, Italy

03/07/26— National Taiwan University

11/07/26  Research visit to Prof. Hao-Chung Cheng.
23/04/26— University of Cambridge, UK
25/04/26  Research visit to Prof. Nilanjana Datta.
23/03/26- RIKEN, Japan

24/03/26  Research visit to Dr. Bartosz Regula.
23/02/26— University of Cambridge, UK
27/02/26  Research visit to Prof. Nilanjana Datta.
03/11/25— University of Bologna, Italy

07/11/25  Research visit to Prof. Giacomo De Palma.
22/07/24— University of Bologna, Italy
27/07/24  Research visit to Prof. Giacomo De Palma.

PUBLICATIONS & PREPRINTS

National Center for Theoretical Sciences (NCTS)

Dep. of Applied Mathematics and Theoretical Physics

RIKEN Center for Quantum Computing

Dep. of Applied Mathematics and Theoretical Physics

Department of Mathematics

Department of Mathematics

2026

2026

2026

2026

2026

2026

2026

Optimal tomography of bosonic and fermionic
S. Chen, M. Fanizza, F. Girardi, L. Lami, F.A. Mele,

Gaussian states
M. Walter, F. Witteveen. arXiv:2607.11847

Quantum Shannon theory made robust: a tale of three protocols for almost i.i.d. sources
F. Girardi, N. Datta, G. De Palma, L. Lami. arXiw:2605.18726

New approaches to almost i.i.d. information theory

F. Girardi, G. De Palma, L. Lami. arXiv:2605.1511

Quantum channel tomography: optimal bounds and a Heisenberg-to-classical phase transition
K. Chen, F. Girardi, A. Oufkir, N. Yu, Z. Zhang. arXiw:2604.17369

Tumula information and doubly minimized Petz Renyi lautum information

L. Schmitt, F. Girardi, L. Burri. arXiv:2603.17005

Zero-Error List Decoding for Classical-Quantum Channels

M. Dalai, F. Girardi, L. Lami. arXiw:2601.09786.

Improved Lower Bounds for Learning Quantum Channels in Diamond Distance

A. Oufkir, F. Girardi. arXiv:2601.04180.
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Random Stinespring superchannel: converting channel queries into dilation isometry queries
F. Girardi, F.A. Mele, H. Zhao, M. Fanizza, L. Lami arXiv:2512.16878.

Random purification channel for passive Gaussian bosons
F.A. Mele, F. Girardi, S. Chen, M. Fanizza, L. Lami arXiv:2512.16878.

Random purification channel made simple
F. Girardi, F.A. Mele, L. Lami. arXiv:2511.23451.

Is it Gaussian? Testing bosonic quantum states
F. Girardi, F. Witteveen, F.A. Mele, L. Bittel, S.F.E. Oliviero, D. Gross, M. Walter. arXiv:2510.07305.

Quantitative convergence of trained quantum neural networks to a Gaussian process
A. Melchor Hernandez, F. Girardi, D. Pastorello, G. De Palma. Ann. Henri Poincaré (2025).

Trained quantum neural networks are Gaussian processes
F. Girardi, G. De Palma. Commun. Math. Phys. 406, 92 (2025).

Quantum umlaut information
F. Girardi, A. Oufkir, B. Regula, M. Tomamichel, M. Berta, L. Lami. arXiv:2503.21479.

Umlaut information
F. Girardi, A. Oufkir, B. Regula, M. Tomamichel, M. Berta, L. Lami. arXiv:2503.18910.

CONFERENCES AND WORKSHOPS

08,2026
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01/2026

09,2025
07,2025
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07,2024
06,2024
05,2024

02,2024

Quantum Information Theory and Mathematical Physics 2026 Budapest, Hungary
Invited talk: Mathematical properties of almost i.i.d. sources.

IEEE International Symposium on Information Theory (ISIT) Guangzhou, China
Contributed talk: Umlaut information.

Beyond IID in Information Theory 14 Shenzhen, China

Contributed talk: Random purification channel made simple.

YPetz — Advances in quantum hypothesis testing

and quantum entropies Pisa, Italy
Organiser, together with Ludovico Lami.
Quantum Computing Theory in Practice (QCTiP) Ozxford, UK

Contributed talk: Is it Gaussian? Testing bosonic quantum states.

Quantum resources 2026 Tokyo, Japan
Contributed talk: Three anagrams of mutual: lautum, umlaut and tumula information.

Recent Advances in Many-Particle Systems Pisa, Italy
Invited talk: Random purification channel and random Stinespring superchannel.

29th Quantum Information Processing Conference (QIP) Riga, Latvia
Contributed talk: Is it Gaussian? Testing bosonic quantum states.

Contributed talk: Umlaut information.

Poster: Efficient classical simulation of wide quantum neural networks.

QMATH16: Mathematical Results in Quantum Theory Munich, Germany
Contributed talk: Umlaut information.

Beyond IID in Information Theory 13 Munich, Germany
Poster: Umlaut information.

Understanding Quantum Machine Learning Firenze, Italy
Invited talk: Quantum neural networks and Gaussian processes. [video]

19th Theory of Quantum Computation, Communication
and Cryptography (TQC) Okinawa, Japan
Contributed talk: Trained guantum neural networks are Gaussian processes. [video]

Beyond IID in Information Theory 12 Urbana-Champaign, Illinois
Attendee.
XXT International Congress On Mathematical Physics Strasbourg, France

Contributed talk: Trained quantum neural networks are Gaussian processes.

Towards Infinite Dimension and Beyond in Quantum Information Granada, Spain
Invited attendee.

Quantum information at SwissM AP Research Station Les Diablerets, Switzerland
Invited attendee.
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06,2023

Mathematical Physics of Complex Systems Cortona, Italy
Invited attendee.

SEMINARS & TUTORIALS

06/07/26 National Center for Theoretical Sciences, Physics division Taipet, Taiwan

Seminar: Is quantum Shannon theory robust? An almost i.i.d. perspective.

24/04/26  Foxconn Research online

Weekly online seminar at Foxconn Quantum Computing Research Center (Taipei, Taiwan).
Seminar: Random purification channel made simple.

26/02/26  University of Cambridge Cambridge, UK

Centre for Quantum Information and Foundations (CQIF) seminar,
Department of Applied Mathematics and Theoretical Physics.
Seminar: Random purification channel and random Stinespring superchannel.

02/02/26 Quantum Learning Theory for Bosonic and Fermionic Systems online winter school

Tutorial: Is it Gaussian? Testing bosonic quantum states. [video]

03/11/25  University of Bologna Bologna, Italy

Seminar: Umlaut information.

09/10/24  QuSoft Junior meeting Amsterdam, The Netherlands

Tutorial: The generalized quantum Stein’s lemma.

24/07/24  University of Bologna Bologna, Italy

Seminar: Trained quantum neural networks are Gaussian processes.

15/03/24  QuSoft seminar Amsterdam, The Netherlands

Seminar: Quantum neural networks as Gaussian processes.

06/03/24  QuSoft Junior meeting Amsterdam, The Netherlands

Tutorial: Quantum f-divergences and their role in hypothesis testing.

SUMMER SCHOOLS AND STAGES

18/08/25— QMATH Masterclass on Representation Theory

22/08/25  in Quantum Information Science Copenhagen, Denmark
A masterclass about representation theory which took place at the University of Copenhagen.

10/07/23— Mathematical foundations of Quantum Machine Learning Trento, Italy

14/07/23 A summer school organized by the University of Trento.

19/07/22— GraSPA Annecy, France

26/07/22 A summer school in particle and astroparticle physics at LAPP, Annecy.

19/05/18— Ad un passo dalle IPhO Trieste, Italy

26/05/18 A training school for the International Physics Olympiad (IPhO).

Event organized by AIF (Associazione per 'Insegnamento della Fisica) at ICTP.

03/2018—  Osservatorio Astronomico della Regione Autonoma Valle d’Aosta Nus, Italy

06,2018

High school internship (alternanza scuola-lavoro) within the research project APACHE (A PAthway
toward the Characterization of Habitable Earths).

TEACHING

2024— Classical Mechanics Scuola Normale Superiore
2025 Tutor in the course "Complementi di meccanica classica e termodinamica" at SNS.

02/24— Quantum Information Theory University of Amsterdam
06/24 Teaching assistant in a course at UvA and Mastermath held by J. Helsen and M. Ozols.

11/23— Advanced Quantum Information Theory University of Amsterdam
12/23 Teaching assistant in a course at UvA held by L. Lami.

2020—- Stage di fisica a Pisa Scuola Normale Superiore
2021 Lecturer in a winter school for high school students in preparation for the Physics Olympiad.
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HONOURS AND AWARDS

2018 Silver Medal, Italian Physics Olympiad Senigallia, Italy
Event organised by the Associazione per I'Insegnamento della Fisica.

2017 Silver Medal, Italian Mathematics Olympiad Cesenatico, Italy
Event organised by the Unione Matematica Italiana (UMI).

2017 3rd place, Italian Philosophy Olympiad Rome, Italy
Event organised by the Direzione generale per gli ordinamenti scolastici, la valutazione e
I'internazionalizzazione del sistema nazionale di istruzione (DGOVSI).

Essai in French.
2012— Regional champion (Italian Athletics Federation — FIDAL) Ttaly
2025 12 times in the region of Aosta Valley.

4 times in the region of Tuscany.

OTHER EXPERIENCES

2023 Certified Athletics Coach (Level 1 Federal Technical Qualification) Ttaly
Issued by the Italian Athletics Federation (FIDAL).

2019— Collaboration with the Italian Mathematics Olympiad Ttaly

2022 Authoring some regional and national problems.

2018- Mathematics Olympiad team of Liceo E. Bérard Aosta, Italy

2020 In 2018, founder and captain of the team of the high school Liceo E. Bérard competing in the Mathematics

Olympiad. From 2019 to 2020, coach of the team.



