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Professional Profile

Davide Calonicois an internationally recognized Italian quantum physicist and metrologist. Since 2025,
he has served as the Scientific Director of INRiIM (National Institute of Metrological Research) in Turin
for the 2025-2030 five-year term.

Prior to this role, he headed the "Quantum Metrology and Nanotechnologies" Research Division within
the same institute, where he coordinated research activities focused on ultra-precise time
measurement and technological transfer related to quantum physics.

Research Fields and Scientific Contributions

His scientific activity primarily focuses on quantum metrology, advanced sensing, and quantum
communications. His main contributions and areas of expertise include:

o Primary Time Metrology: He has worked extensively on developing advanced atomic clocks
based on gas atoms cooled via laser techniques: a so-called “atomic fountain” based on
Caesium atoms, an optical clock based on laser cooled Ytterbium atoms, and on based on
Strontium atoms.

¢ Quantum Infrastructure and Fiber Optics: He has been the international coordinator of the
European QUID (Quantum Italy Deployment) project, aimed at developing the Italian segment
of the European Quantum Communication Infrastructure, EuroQCIl. He has also closely
overseen the development of the [talian Quantum Backbone, the national fiber-optic research
infrastructure for metrology.

o Environmental and Oceanic Sensors: He has participated in pioneering research (published
in prestigious scientific journals such as Science and Nature Physics) aimed at using
telecommunication fiber-optic networks and transoceanic submarine cables as massive
sensor arrays for seismic and environmental monitoring (proactive sensing).

Leadership in PIQUET (Piemonte Quantum Enabling Technologies)

Davide Calonico plays a leading role in the establishment and scientific coordination of PIQUET
(Piemonte Quantum Enabling Technology), a cutting-edge applied research infrastructure based in
Turin, to develop nanotechnologies (also) for quantum technologies. Co-funded by the Piedmont



Region, the infrastructure is led by INRIM in close synergy with the Politecnico di Torino and the
University of Turin.

Research Coordinator and Promoter: Calonico serves as the INRiM Coordinator within the
project. He was part of the select panel of scientists responsible for the initial scientific design
of the infrastructure and the technical committee overseeing laboratory setup.

Technological Development (Clean Room): Under his scientific supervision, PiQUET
developed a major Clean Room of approximately 400-500 square meters (ISO5 and ISO6
certified), dedicated to the design, advanced fabrication, and characterization of micro/nano-
devices and quantum sensors.

PiQuET+ Project: Calonico is the Principal Investigator (PI) for INRiM in the expansion and
upgrade project known as PIQUET+, which ranked at the top of funding lists for public research
infrastructures.

Technology Transfer Mission: Under his leadership, the infrastructure's primary goal is to
bridge the gap between fundamental physics research and the industrial sector, fostering a local
supply chain for quantum technologies in secure communications, precision metrology, and
environmental sensing.

Academic and Teaching Activities

Alongside his research endeavors, Davide Calonico is highly active in the academic world. He earned
his PhD from the Politecnico di Torino, an institution with which he maintains a close collaboration as
an adjunct professor and educational collaborator for the Department of Applied Science and
Technology (DISAT).

At the Politecnico di Torino, he teaches the Master’s level course "Labs of Quantum Technologies"
within the Quantum Engineering program and serves as a PhD supervisor in the field of materials
science and technology.

Publications

Bibliometric Overview (Full Collection):

Total Citations: ~7,000 (Google Scholar) / ~1,600+ (Scopus)

H-Index: 42 (Google Scholar) / 21 (Scopus)

i10-Index: 80 (Papers with at least 10 citations)

Total Publications: Over 120 peer-reviewed scientific papers, conference proceedings, and
book chapters.

Bibliometric Overview (Only Peer Review International Papers):

Source: WoS - Web of Science

April 2026; Timespan: 2002-2026.
Results found (papers on international peer reviewed journals): 79
Times Cited Total 3.861
Times Cited Without self-citations. 3.582
Average per item. 48,87
h-index 31
o Some other Key Performance Indicators (Source: Scopus)
FWCI - Field-Weighted Citation Impact (FWCI). FWCI is a Scopus-exclusive, bibliometric indicator
measuring the citation impact of research publications relative to the world average, normalized for



subject field, document type, and publication year. A score of 1.00 represents global average

performance, while >1.00 indicates above-average citation impact.

e From Source: Scopus, it is evident that as Last author — meanings Leadership within the work —
Davide Calonico FWCl is 1,42 suggesting a performance higher than average at 42% level.

e Forthe overall production, FWCIl of DCis 1,22, suggesting an overall performance in career 22%
better than average of his area. 22,9% of the published papers are in the top 25% top cited works
worldwide.

Core & High-Impact Publications:

These publications reflect his main breakthroughs in transoceanic sensing, optical fiber networks, and
atomic clocks:

1. Environmental Sensing via Undersea Cables

Marra, G., Fairweather, D. M., Kamalov, V., ..., Calonico, D., et al. “Optical interferometry-based array of
seafloor environmental sensors using a transoceanic submarine cable” Science (2022) | Vol. 376, pp.
874-879

o Impact: Alandmark collaborative study showing how global underwater telecom cables can be
converted into giant acoustic and seismic sensor arrays for real-time ocean floor monitoring.

2. Intercontinental Quantum & Atomic Clock Synchronization

Pizzocaro, M., Sekido, M., Takefuji, K., ..., Calonico, D., et al. “Intercontinental comparison of optical
atomic clocks through very long baseline interferometry” Nature Physics (2021) | Vol. 17, pp. 223-227

e Impact: This research demonstrated the ability to cross-compare ultrasensitive optical atomic
clocks between Europe and Asia using geodetic radio telescopes.

3. Optical Clocks and Geodesy

Grotti, J., Koller, S., Vogt, S., ..., Calonico, D., et al. “Geodesy and metrology with a transportable optical
clock” Nature Physics (2018) | Vol. 14, pp. 437-441

o Impact: Proved that a mobile strontium optical clock could measure relativistic gravity shifts
(gravitational redshift) out in the field, paving the way for chronometric geodesy.

4. International Infrastructure and Fiber Comparisons

Lindvall, T., Pizzocaro, M., Godun, R. M, ..., Calonico, D., et al. “Coordinated international comparisons
between optical clocks connected via fiber and satellite links” Optica (2025) | Vol. 12, pp. 843-852

¢ Impact: Evaluated the performance of the latest pan-European fiber network links in relaying
time signals between primary national metrology institutes (including INRiM).

5. Real-World Seismic Monitoring

Donadello, S., Clivati, C., Govoni, A., ..., Calonico, D. “Seismic monitoring using the telecom fiber
network” Communications Earth & Environment (2024) | Vol. 5, Art. 178

¢ Impact: Showed the immediate practical feasibility of using regular, terrestrial commercial fiber
networks as passive distributed seismic sensors.

6. Quantum Communication innovative protocols



Clivati, C, et al., and Calonico D., “Coherent phase transfer for real-world twin-field quantum key

distribution” Nat. Commun. (2022), DOI:10.1038/s41467-021-27808-1

Impact: Demonstrated in real field the protocol Twin Field Quantum Key Distribution with
optimesd control of phase noise using metrological optical techniques.
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Setal. polarisation entanglement over 192 | Quantum 0238-8
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al. nm Optics
27 Barbiero, M et Sideband-Enhanced Cold Atomic Phys. Rev. 35 2020 | 10.1103/PhysRevApplied
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on a single optical cavity using the
offset sideband locking technique
37 Levi, Fetal. Measurement of the blackbody Phys. Rev. A 30 2004 | 10.1103/PhysRevA.70.03
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al. 133Cs hyperfine transition 3401
frequency - art. no. 053401
41 Ertmer, Wetal. | Matter wave explorer of gravity Exp. Astron. 26 2009 | 10.1007/s10686-008-
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Lett.
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al. Control of Temperature for Ultrason. 63
Ultrastable Optical Cavities Ferroelectr.
Freq.

Control




52 Goti, l etal. Absolute frequency measurement Metrologia 15 2023 | 10.1088/1681-
of a Yb optical clock at the limit of 7575/acchch
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