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INRIM IN A NUTSHELL

Á National MetrologicalInstitute (NMI)

Á Convention of the Meter

Á Research/ PrimaryStandards / Certificationand 

Standardization

Á 300 employessΣ пр aϵ ǘǳǊƴƻǾŜǊ όincludingfunded

projects), dependingon MUR

Á 4° EuropeanNMI

Á 3 Scientific Divisions: Quantum Metrology/Applied 

Metrology/ Innovative Materials)

Á Strong relationshipwith Academia and Industry
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TORINO

FIRENZE

PAVIA

MATERA

SI: Happy 150th 

Birthday!
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ü MEASUREMENT (Science)

ü TRUST (Institution)

ü DISSEMINATION (Tech Transfer and Service)

ü NATIONAL DEVELOPMENT IN A GLOBAL CONTEXT

Metrology



Primary Standards  + Certification

Italian

Quantum 

Backbone
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European Metrology Partnership

737 Mú / 7 years (50% EC, 50% MS)

Italy share 10% (INRiM + Research Institutes + Universities + Companies)

Beyond: metrology for advanced materials, quantum, biotech, and 

space technologies, as identified by EC Compass

EC: the European Metrology Partnership



International Metrology and EURAMET
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ÅTechnical/scientific collaboration
in EURAMET is organised within
ten Technical Committees.

ÅThe actuator of the 

European Metrology Partnership

EURAMET established the 

European Metrology Networks (EMNs)

Å to strengthen stakeholder interaction and to work towards
a sustainable, coordinated European metrology landscape.

Å Strong emphasis on interactions with stakeholder

EURAMET, the Metrology Organisation in Europe



European Metrology Network on Quantum
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EMN-Q Strategic Agenda (22 Oct. 2020)

Rationale

¶ To align with industrial requirements, those of the EC Quantum Technologies Flagship,national 

and inter-governmental quantum technology (QT) programmes, and of any relevant stakeholders;

¶ to contribute to QT developments

ǘƘǊƻǳƎƘ baLΩǎ ŀƴŘ 5LΩǎ ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΤ

¶ to give input into the standardisation&certificationof QT;

¶ to promote of the benefits of metrology to the stakeholders.

Vision EMN-Q aims at being the recognised European unique reference

point representing European metrology for Quantum Technologies.

European Metrology Network for Quantum Tech
18 EURAMET Members and Partners from 15 countries. 
Coordination INRIM (I. Degiovanni)



EMN-Q Structure and Organisation

EMN-Q Strategic Research Agenda

download and provide your feedback!
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Reliable and Trustable measurement & testing is crucial 

to move from hardware R&D to commercialization both 
for supplier and purchaser of quantum technologies. 

INRIM-QUAMTITA is a metrological infrastructure 

supporting the development of quantum 

technologies

Goals with QUAMTITA

Å Improving test facilities for quantum devices

Å Harmonization of procedures and methods

Å Cooperation with quantum industry in R&D

Å Providing access to testing capabilities

QUAMTITA: QUAntumMetrology & Testing in ITAly
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5-qubit superconducting
quantum computer @Torino, 
tailored for researchlabs.  
ArrivalMAY 2025

QUAMTITA, an example: Q-Computing and Microwave Q-Sensing

SupercondutiveMicrowaveMetrology
(Quantum Computing and Sensing)
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Quantum computing platformsalsowith
ü Ions
ü Neutralatoms

QUAMTITA, an example: Q-Computing and Q-Sensing

quantum computing tech:
Also
ü Ions
ü Neutralatoms

10 ɛm

Ba+ ions @INRiM FlorenceYtterbium atoms trap @ INRiM Turin



INRiMmemberof
Ç the Industry Specification Group (ISG) of the European

Telecommunications Standards Institute (ETSI) to address
standardization issues in Quantum Communication, to support the
commercializationof QKDdevices.

Ç the CEN-CENELEC/JTC22 on QuantumTechnologieg, with the Roadmap
for QuantumTechnologiesStandardization

INRiMinvolvedin
Ç ECHigh Level Forum on EuropeanStandardisationWorkStream16 -

Quantum

QuantumMetrology necessaryto the standardization
framework for providing SI traceable techniques at
single-photon level.
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Science and Industry: Standardisation
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EuroQCIOverview
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EuroQCIspace segment 
Distribution of quantum-secured encryption keys on a 

global scale

EuroQCIterrestrial segment 
Federation of national terrestrial QCI networks with 

cross borders connections

Á An integrated satellite and terrestrial system spanning the whole EU for ultra-secure exchange of 

cryptographic keys (Quantum Key Distribution) 

Á Quantum communication infrastructure (QCI) is part of the European Cybersecurity Strategy and is to be 

integrated in the new Secure Space Connectivity initiative óIRISĮô



EUROQCI ITALY: QUID -Quantum Italy Deployment
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QUANTUM ITALY DEPLOYMENT

ü Deploy advanced national quantum systems and

networks for testing quantum communication

technologies and for integrating them with existing

communication networks

üQuantum Metropolitan Area Networks (QMAN), 14

points in 10 towns: Turin, Milan, Bologna, Padua,

Trieste, Florence, Aquila, Rome, Naples, Matera.

üUse these quantum systems and networks for

developing and testing use cases in support of

national QCI initiatives

ü Initial Connection of QMANS by Italian Quantum

Backbone (IQB), from North to South Italy.

2023-2025 Coordinator: D. Calonico INRIM

18 Partners: 9 Public + 9 Italian Companies

Budget: 9.45 Meuro

ÅAcknowledgementsς This presentation has been
developedin the projectTheProjectQUID(QUantumItaly
Deployment) which is funded by the European
Commissionin the Digital EuropeProgrammeunder the
grantagreementNo101091408



INRIM (Coordination)

CNR

ASI

Leonardo

Telespazio

Telsy

Thales Alenia Space

TIM

Cohaerentia

QTI

ThinkQuantum

TOP-IX

Universit¨ dellôAquila

Politecnico di Milano

Università di Napoli

Università di Padova

Università di Roma Sapienza

Università di Trieste
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Partners: DevelopingItalian Science and Industry

Università
Padova  

Politecnico  
Milano

Università
Napoli

Università 
Sapienza

Università 
Aquila

Università
Trieste



Deployment: Italian Quantum Backbone: 
Fiber-based Quantum metrology and Communication
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¸ IQB first developed by INRIM for primary frequency metrology

¸ Evolution: platform for quantum metrology and quantum communication 

ҥFRANCE

INRIM

BOLOGNA

ROMA

MATERA

Medicina Radiotelescope

FUCINO

Space Geodesy Centre

TORINO

NAPOLI

FIRENZE

MILANO

A distinctive infrastructure for innovation

ü Time and Frequency 

ü Relativistic geodesy

ü Radioastronomy (VLBI) 

ü High-resolution spectroscopy

ü Seismology/Geophysics

ü Quantum Communication

S. Wengerowsky, et al., PNAS 116, .6684-6688 (2019)

D. Bacco, et al. EPJ Quantum Technology, 6, 1(2019)

S. Wengerowsky, et al. 6, 1 Nature PJ Quantum Information (2020)

D. Bacco, et al. Advanced Quantum Technologies 4, 7 (2021)

C. Clivati, et al. Nature Communications, 13, 1 (2022)
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FUCINO

FIRENZE

ROMA

NAPOLI

Quantum Metrology, Communication, Space
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INRIM in Space It Up: 

Quantum in space / Micro devices for sensing / 

Earth Observation

Space It Up is funded by the Italian Space Agency and 
the Ministry of University and Research - Contract No. 
2024 - 5- E.0 - CUP No. I53D24000060005.

SPACE IT UP:  a strategic partnership to boost 
Italian space technology for the exploration 
and exploitation of space. 33 partners -
universities, research centers and industry.
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Miniaturization of Metrology

ÅReducedSize/Weight/Power

ÅEasieroperation

Applications:

ÅMetorlogyon a chip

ÅEmpoweringGNSS navigation

ÅQuantum applications

Photos by NASA, Robert Hickerson and Pierre Borthiry on Unsplash
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https://unsplash.com/@projectcarma
https://unsplash.com/@peiobty
https://unsplash.com/


INRIM on a Chip: enablingnew metrology

INRIM on a chip:
bringingprimarymetrologyand 
quantum techs on miniaturized
devices, boostingtheir wide use in 
society and industry

INRiMNEXT GEN 
MetrologyProgram:
1Meuro/yr funding 
to support  new 
miniaturized
metrologicaldevices
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INRIM on a Chip

üPiQuET: CleanRoom500m2
ü55nanofabbricationmachinesandQuantumTech
üPiQuET: enablesINRIMon a chip+ enablescompactpayloads

нм aϵ
Investment
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нл aϵ 
Piedmont
Partners

тр aϵ
Project
Value

VISION. The first distributed, integrated, fully
interoperableResearchInfrastructure of European
excellencein Italy for CleanEnergyTransition.

MISSIONAddressthe challengesof CleanEnergy
Transition,Sustainability,and CircularEconomy,by
providing the scientific community with accessto
nanotechnologyservicesandexpertise


