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*Scope & methodology

The heat map was developed to illustrate the potential impact of quantum
technologies across various industry sectors. The sectors were identified
based on a review of relevant literature and expert sources.

The opportunity level for each sector, categorised as low, medium, or high, was
determined using qualitative criteria.

Specifically, the assessment considered how significantly each sector is
expected to benefit from quantum technologies in the future. Two main factors
guided this evaluation: the nature of the sector’s core activities and their
alignment with quantum capabilities and the critical importance of securing the
data and information handled within the sector.
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Quantum Sensing

Market size in Europe and the world

The quantum sensing market comprises the segment of quantum technologies that uses well-
controlled quantum systems (atoms, photons and solid-state spins) as measurement probes, so that
the laws of quantum mechanics set the ultimate limit on achievable precision for quantities such as
time, magnetic and electric fields, gravity, acceleration, rotation and temperature. Unlike quantum
computing, which seeks computational advantage, or quantum communication, which secures
information, quantum sensing converts the sensitivity of quantum states into a measurement asset.

What is the situation in Europe?

European key metrics

Europe is the single largest regional market for quantum
sensors, accounting for roughly a third of global revenue, and is s o Clee e RestaEi,
forecast to remain among the fastest-growing regions through the the European quantum sensor
end of the decade, reaching approximately $396 million by 2030 market was valued at approximately
(source). Regional momentum is led by Germany, France and the $286.5 million in 2023 and is
United Kingdom, which concentrate the continent's metrology projected to reach roughly $396.2

institutes, defence primes and quantum-sensor manufacturers. million by 2030

European growth is reinforced by a dense pipeline of public

research programmes pushing core modalities towards industrial $2865M
readiness. Horizon Europe projects such as AQuRA (a Revenue in 2023
transportable optical atomic clock targeting Technology Readiness

Level 7), ASTERIQS and AMADEUS (NV-diamond sensing for $396 2M
radio-frequency cartography, semiconductor defect analysis and .
medical and space-grade magnetic monitoring), MUQUABIS (a Forecast revenue
diamond magneto-microscope for cardiac imaging) and CARIOQA 050

(a cold-atom space accelerometer ng by CNES, DLR and Airbus) /! |:| 47%
anchor a sovereign European capability base. I:Il:l CAGR 20242030

And on a worldwide level?

The global quantum sensing market is gathering pace as a strategic priority for national
security, navigation and healthcare. Worldwide revenue is estimated at approximately $402
million in 2025, projected to reach roughly $727 million by 2030, a compound annual growth rate
(CAGR) of about 12.6% (source). Estimates vary with scope
~soTTm T T 7 ~ . and methodology: several analysts place the market in the

,/ Worldwide key metrics | $1.3 - 1.6 billion range by the mid-2030s, and longer-range

| According to BGC Research | projections extend to several billion dollars by 2040 as

| - | defence, aviation and satellite demand scales (source).

| I Within the market, atomic clocks remain the dominant and

: g:glé?nl\gozs : most mature segment, contributing roughly 35 - 41% of

| : revenue, buoyed by telecommunications, satellite navigation

| == $726 7™ | and financial time-stamping. Defence-funded positioning,

:  recast revenue | navigation and timing (PNT) is the earliest and largest

I 2030 : commercial driver, while healthcare is consistently identified as

I Y. 12.6% | the fastest-growing application as biomagnetic imaging and

\ D[]I] CAG'R 2025-2030 ! biological quantum sensing mature. North America currently

\ , leads on installed base and defence spending, with Asia-
N ——— - Pacific recording the fastest regional trajectory.
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https://www.grandviewresearch.com/horizon/outlook/quantum-computing-market/europe
https://www.bccresearch.com/market-research/instrumentation-and-sensors/quantum-sensors-market-report.html
https://www.grandviewresearch.com/horizon/outlook/quantum-sensor-market/europe?__cf_chl_f_tk=rey0A1g9z0Rxxeei0M9BRk7VLEEJFfpX_wa9zXtP_1k-1783326895-1.0.1.1-TY_wZ20mGRGCPjgKTL2DdbuGzI3sXTgunHYw2IeHwnM
https://qt.eu/projects/archive/sensing-and-metrology/aqura
https://qt.eu/projects/archive/sensing-and-metrology/asteriqs
https://qt.eu/projects/archive/sensing-and-metrology/amadeus
https://qt.eu/projects/archive/sensing-and-metrology/muquabis
https://defence-industry-space.ec.europa.eu/european-carioqa-project-kicks-quantum-sensing-revolution-making-2024-01-16_en
https://www.bccresearch.com/market-research/instrumentation-and-sensors/quantum-sensors-market-report.html
https://www.precedenceresearch.com/quantum-sensor-market

Quantum Sensing

Heat map of market opportunities

The heat map below classifies the potential value of quantum technologies by sector. Quantum
computing and quantum communication are shown for comparison; the focus of this report is
quantum sensing.

How to read this map?

As outlined in Quantum _Sensing - Technologies at a Glance, the primary value of quantum
sensing lies in measuring physical quantities (time, magnetic and gravitational fields, acceleration
and rotation) with a precision unattainable by classical instruments. The sectors most impacted
are those that depend on resilient positioning, navigation and timing, sub-surface and field detection,
or ultra-sensitive biomedical measurement. The result is an opportunity profile concentrated in
defence, space and the physical-asset industries, yet reaching further into life sciences than either
computing or communication at the same stage of maturity.

Quantum - 2026

COMPUTING COMMUNICATION SENSING

Banking, finance &
insurance

Defence & government

Telecom & IT

Health & Pharma

Application sectors

Energy & materials

Transport & logistics

Manufacturing

Space

- High -Medium D Low
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https://luxinnovation.lu/resources/quantum-sensing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-sensing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-sensing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-sensing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-sensing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-sensing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-sensing-technology-at-a-glance

Use cases

In defence & government

Quantum sensing is harnessed by defence and government agencies for resilient positioning,
navigation and timing (PNT), magnetic-anomaly detection, secure timekeeping and intelligence
gathering. The strategic driver is acute: the proliferation of GNSS jamming and spoofing in
conflict zones and contested corridors has exposed the fragility of satellite-dependent
navigation, creating urgent demand for quantum-grade backups that cannot be jammed or
spoofed because they are passive and read the physical environment directly.

Key applications:

Koy technologies: @ Resilient PNT and GNSS-denied navigation: locally held

atomic clocks and cold-atom inertial sensors maintain
(Atomic clocks precise position and time when satellite signals are
degraded, denied or spoofed.

@old-atom interferometry

@Uantum magnetometers [ 4 Magnetic-anomaly navigation: quantum magnetometers
@uantum radar and RF read the Earth's crustal magnetic “fingerprint” to fix position

sensing passively, without emitting any detectable signal.

# Detection and surveillance: gravity and magnetic
sensing support detection of concealed structures, tunnels
and sub-sea objects; quantum radar and RF concepts
target detection in low signal-to-noise environments.

Concrete example: Q-CTRL - Ironstone Opal

In April 2025, Australian company Q-CTRL became the first to demonstrate commercial
quantum advantage in navigation. In real-world ground and airborne trials, its Ironstone Opal
system achieved GPS-free positioning up to 50 times more accurate than a high-end
conventional backup, and up to 111 times more accurate than a standard inertial navigation
system during flight. A subsequent maritime trial aboard the Royal Australian Navy vessel MV
Sycamore demonstrated continuous operation for over 144 hours without GPS.

In August 2025, DARPA awarded Q-CTRL two contracts totalling $24.4 million under its
Robust Quantum Sensors programme, following a March 2025 US Defense Innovation Unit
contract with Lockheed Martin to prototype a quantum-enabled inertial navigation system; the
system was named one of TIME's Best Inventions of 2025.

Concrete example: Aquark Technologies - AQlock

In June 2025, UK quantum-sensing firm Agquark Technologies completed a world-first:
continuous, stable operation of a cold-atom atomic clock aboard a moving Royal Navy vessel.
The Aqglock, the UK's first industrially designed and built cold-atom clock, ran for three days
aboard HMS Pursuer in open-sea conditions. The trial demonstrated jamming-immune, GNSS-
independent timing resilient to the vibration and motion of an operational platform.
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https://q-ctrl.com/blog/q-ctrl-overcomes-gps-denial-with-quantum-sensing-achieves-quantum-advantage
https://q-ctrl.com/blog/q-ctrl-overcomes-gps-denial-with-quantum-sensing-achieves-quantum-advantage
https://q-ctrl.com/blog/q-ctrl-overcomes-gps-denial-with-quantum-sensing-achieves-quantum-advantage
https://q-ctrl.com/blog/time-names-q-ctrls-ironstone-opal-one-of-the-best-inventions-of-2025
https://q-ctrl.com/blog/time-names-q-ctrls-ironstone-opal-one-of-the-best-inventions-of-2025
https://q-ctrl.com/blog/darpa-selects-q-ctrl-to-develop-next-generation-quantum-sensors-for-navigation-on-advanced-defense-platforms
https://q-ctrl.com/blog/darpa-selects-q-ctrl-to-develop-next-generation-quantum-sensors-for-navigation-on-advanced-defense-platforms
https://q-ctrl.com/blog/darpa-selects-q-ctrl-to-develop-next-generation-quantum-sensors-for-navigation-on-advanced-defense-platforms
https://q-ctrl.com/blog/darpa-selects-q-ctrl-to-develop-next-generation-quantum-sensors-for-navigation-on-advanced-defense-platforms
https://q-ctrl.com/blog/darpa-selects-q-ctrl-to-develop-next-generation-quantum-sensors-for-navigation-on-advanced-defense-platforms
https://www.aquarktechnologies.com/post/aquark-technologies-and-the-royal-navy-return-to-sea-for-world-first-trial-of-cold-atom-based-atomic
https://www.aquarktechnologies.com/post/aquark-technologies-and-the-royal-navy-return-to-sea-for-world-first-trial-of-cold-atom-based-atomic
https://www.royalnavy.mod.uk/news/2025/june/17/20250617-quantum-navigation-p2000-trials
https://www.royalnavy.mod.uk/news/2025/june/17/20250617-quantum-navigation-p2000-trials

Use cases

In space

Space is both a market for quantum sensors and the environment in which several modalities
perform best: microgravity lengthens atom-interrogation times and amplifies sensitivity.
Quantum sensing supports satellite-based geomagnetic monitoring, GPS-independent
magnetic navigation, space geodesy and Earth observation, and precise on-orbit timing.

Key applications:

Key technologies: P . i . . . .
Y d [ 4 Geomagnetic monitoring and magnetic navigation:
@V_diamond/spin_defect space-borne diamond magnetometers measure the Earth's
magnetometry magnetic field for the models underpinning every electronic
compass and enable navigation independent of satellite
@tomic clocks positioning.

@old-atom interferometry

[ 4 Space geodesy and Earth observation: atom-
interferometric gravimeters and accelerometers map mass
distribution and gravitational variation from orbit.

@uantum gravimeters /

gravity gradiometers

# on-orbit timing and synchronisation: space-qualified
atomic clocks provide the timing backbone for navigation
constellations and deep-space missions.

Concrete example: SBQuantum & Spire Global - MagQuest

On 29 March 2026, a diamond quantum magnetometer built by SBQuantum was launched
into low-Earth orbit aboard a Spire Global satellite, as a finalist in the final phase of the US
National Geospatial-Intelligence Agency's MagQuest challenge. The sensor, roughly the size of
a quart of milk, uses nitrogen-vacancy centres in synthetic diamond to deliver continuous, high-
precision measurement of the Earth's magnetic field for the World Magnetic Model, which
billions of devices rely on for navigation.

The mission explicitly positions magnetic navigation as a resilient alternative to GPS in
degraded or contested environments, with flight results expected in late 2026 to inform an
operational data-collection capability targeted for 2030.

European projects

CARIOQA (Cold-Atom Rubidium Interferometer in Orbit for Quantum Accelerometry), led by
CNES, DLR and Airbus Defence & Space with European Commission support, is developing
a space-borne cold-atom accelerometer; a foundational instrument for next-generation gravity
missions and Earth-system science. NV-diamond magnetometers have also flown aboard the
International Space Station, underscoring the readiness of solid-state spin sensing for space.
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https://sbquantum.com/
https://spire.com/press-release/spire-global-launches-satellite-to-advance-measurement-of-earths-magnetic-field-in-support-of-magquest-challenge/
https://spire.com/press-release/spire-global-launches-satellite-to-advance-measurement-of-earths-magnetic-field-in-support-of-magquest-challenge/
https://carioqa-quantumpathfinder.eu/
https://cnes.fr/en/
https://www.dlr.de/en
https://www.airbus.com/en
https://www.airbus.com/en
https://www.airbus.com/en
https://www.airbus.com/en

Use cases

In health & pharma

Quantum sensing is opening a new biomedical frontier by measuring the vanishingly small
magnetic and electrical signals of the human body, and by extending quantum measurement
inside living cells. Because the leading modalities operate at room temperature and at
nanometre-to-centimetre scales, they promise diagnostics and imaging that classical
instruments cannot match.

Key applications:

Key technologies:

[ 4 Biomagnetic imaging: optically pumped magnetometers

(OPMs) measure the brain's and heart's magnetic fields for

(Quantum magnetometers magnetoencephalography (MEG) and

@Iv-diamond/spin-defect magnetocardiography, as a wearable, cryogen-free
magnetometry alternative to SQUID systems.

('Biological / protein-based # Molecular-level diagnostics: NV-diamond and spin-

qubits defect platforms enable nanoscale NMR and,

prospectively, quantum-enabled nanoscale MRI for early
disease detection.

[ 4 Sensing inside living cells: genetically encodable protein
qubits make it possible to measure magnetic and electric
fields natively within biological systems.

Concrete example: University of Chicago - the biological qubit

In a result published in Nature in August 2025, a University of Chicago team demonstrated
the first functional “biological qubit”, turning an enhanced yellow fluorescent protein into an
optically addressable spin qubit that operates inside mammalian and bacterial cells. The
protein qubits are built directly by the cell and positioned with atomic precision, and the team
reports they could ultimately enable quantum-enabled nanoscale MRI to resolve the atomic
machinery of living cells. The advance opens an entirely new application domain: quantum
sensing inside living systems.

Concrete example: OPM-MEG - wearable brain scanning

Wearable MEG based on optically pumped magnetometers is moving from research into
clinical evaluation. Systems from Cerca Magnetics (a University of Nottingham spin-out) and
FieldLine (a University of Colorado Boulder spin-out) place lightweight, room-temperature
OPM arrays in a helmet that tolerates natural head movement, a genuine clinical advance over
rigid, multi-million-dollar SQUID-MEG suites that require dedicated shielded rooms, with
particular promise for paediatric epilepsy mapping.

European projects

MUQUABIS is developing a diamond-based quantum magneto-microscope for cardiac tissue
imaging, a direct route from NV-diamond magnetometry into clinical instrumentation (source).
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https://news.uchicago.edu/story/scientists-program-cells-create-biological-qubit-quantum-breakthrough
https://news.uchicago.edu/story/scientists-program-cells-create-biological-qubit-quantum-breakthrough
https://news.uchicago.edu/story/scientists-program-cells-create-biological-qubit-quantum-breakthrough
https://www.cercamagnetics.com/
https://www.cercamagnetics.com/
https://fieldlineinc.com/
https://qt.eu/projects/archive/sensing-and-metrology/muquabis
https://cordis.europa.eu/project/id/101070546/de

Use cases

In energy & materials

Quantum sensing supports the energy and materials sectors by mapping the sub-surface,
monitoring reservoirs and infrastructure, and characterising materials at the nanoscale. Gravity
and magnetic measurements reveal density variations and structural features invisible to
classical probes, while solid-state spin sensors inspect batteries, semiconductors and
advanced materials .

Key applications:

Key technologies: L-M . . e
# Resource exploration and reservoir monitoring:

(' duantum gravimeters / quantum gravimeters detect sub-surface density variations
relevant to geothermal, oil, gas and mineral exploration,
and to reservoir and carbon-storage monitoring.

gravity gradiometers
@V-diamond / spin-defect

magnetometry P civil engineering and infrastructure integrity: gravity
@dd_atom interferometry gradiometry locates voids, sinkholes and tunnels, reducing

the cost and risk of major works.
@uantum sensor networks

# Materials and battery characterisation: NV-diamond
magnetometry images current distribution and defects in
batteries, semiconductors and electronic components at
the nanoscale.

Concrete example: Exail - Absolute Quantum Gravimeter

Exail's Absolute Quantum Gravimeter (AQG), an atom-interferometric instrument, delivers
precision at the level of one part in a billion of the Earth's gravity and, crucially, is transportable
enough for field use. In the EU-funded NEWTON-g project, an AQG ran a year-long continuous
campaign on Mount Etna, reliably producing gravity data through volcanic tremor and winter
power cuts to support eruption-forecasting models. The same class of sensor is being applied
to civil-engineering void and tunnel detection, hydrology, reservoir monitoring and gravity-aided
navigation, demonstrating how a Trial-stage modality is already generating operational value in
the field.
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https://www.exail.com/resources/customer-stories/a-year-long-field-campaign-on-mount-etna-to-prove-the-absolute-quantum-gravimeter-value-for-volcanology
https://www.exail.com/product/quantum-gravimeters
https://www.exail.com/product/quantum-gravimeters
http://www.newton-g.eu/
http://www.newton-g.eu/
http://www.newton-g.eu/

Use cases

In transport & logistics

Quantum sensing brings resilient, satellite-independent navigation and timing to aviation,
maritime and land transport, directly addressing the surge in GNSS jamming and spoofing that
now disrupts thousands of commercial flights. By reading the Earth's magnetic and
gravitational fields and holding precise time locally, quantum sensors offer navigation that
cannot be jammed or spoofed.

Key applications:

Key technologies: L-M - .. . .
Y 4 # Resilient navigation: cold-atom inertial sensors and

magnetic-anomaly navigation maintain accurate position
when GNSS is denied, supporting commercial aviation,
(‘Quantum magnetometers shipping and autonomous systems.

omic clocks
o o

(Quantum gravimeters /

(Cold-atom interferometry

Network and fleet timing: locally held atomic clocks keep
. _ distributed transport and logistics networks synchronised
gravity gradiometers independently of satellites.

# Terrain- and gravity-aided navigation: quantum
gravimeters and gradiometers contribute additional,
spoofing-resistant position references.

Concrete example: SandboxAQ - AQNav

AQNav, SandboxAQ's Al-driven magnetic-navigation system, uses quantum magnetometers
to read the Earth's crustal magnetic anomalies and machine-learning models to filter out
interference, fixing an aircraft's position without any satellite signal. Across more than 200 flight
hours and 40+ sorties on four aircraft types (flown with the US Air Force, Boeing and Airbus's
Acubed innovation centre), the system has demonstrated position fixes within two nautical
miles of true position 100% of the time, and to within ~74 metres over rugged terrain in a one-
hour test.

AQNav was named one of TIME's Best Inventions of 2024 and entered NATO's 2025 DIANA
cohort (source). In a complementary milestone, Boeing completed the world's first recorded
flight test of multiple quantum sensors in 2024, navigating an aircraft without GPS for four
hours (source).
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https://www.sandboxaq.com/press/sandboxaq-announces-aqnav---worlds-first-commercial-real-time-navigation-system-powered-by-ai-and-quantum-to-address-gps-jamming
https://www.sandboxaq.com/post/sandboxaq-and-acubed-achieve-remarkable-progress-in-magnetic-navigation
https://www.sandboxaq.com/press/sandboxaq-selected-to-join-natos-2025-defence-innovation-accelerator-for-the-north-atlantic-diana-cohort
https://www.boeing.com/innovation/innovation-quarterly/2025/03/beyond-gps-quantum-navigation-flight-test

Use cases

In telecom & IT

Quantum sensing's relevance to telecommunications and IT is concentrated but operationally
critical: precise timekeeping. Modern networks, from 5G mobile to data-centre and cloud
infrastructure, depend on accurate, GNSS-traceable synchronisation, increasingly threatened
by jamming and spoofing. Locally held atomic clocks provide resilient “holdover” so networks
stay synchronised even when satellite timing is lost.

Key applications:
Key technologies: M-

# Resilient network synchronisation: optical atomic clocks
maintain frequency, phase and time accuracy as a backup

(Atomic clocks to satellite-based synchronisation, defending against
GNSS jamming and spoofing.

@uantum sensor networks

(Quantum-enhanced optical # Distributed timing and future quantum networks:

time-domain reflectory (OTDR) quantum sensor networks point towards correlated, sub-

shot-noise measurement across distributed nodes, a long-
term convergence point with quantum communication.

# Intrusion detection in fiber infrastructure: Quantum-
enhanced OTDR systems can identify minute disturbances
caused by tapping or physical damage, providing highly
accurate localization of security breaches, which is crucial
for protecting data in transit.

Concrete example: POST Luxembourg - Oscilloquartz optical caesium clock

Quantum-grade timing is already in commercial service in Luxembourg. National
telecommunications operator POST Luxembourqg has deployed an Oscilloquartz coreSync
OSA 3350 ePRC+ optical caesium atomic clock in the core of its network to protect GNSS-
based timing against jamming and spoofing and to meet the synchronisation demands of 5G
and enterprise cloud services. Combined into an enhanced primary reference time clock, the
solution delivers holdover stability under 35 nanoseconds over more than 14 days, comfortably
better than the ITU specification of no more than 70 nanoseconds. This shows the Grand
Duchy's most mature quantum-sensing technology already in independent commercial
deployment.
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https://www.post.lu/
https://www.post.lu/
https://www.oscilloquartz.com/en/newsroom/press-releases/20220705-post-luxembourg-uses-advas-optical-cesium-atomic-clock-to-combat-gnss-attacks

Use cases

In manufacturing

Quantum sensing brings nanoscale, non-destructive inspection to advanced manufacturing,
imaging defects in electronic components and semiconductors, characterising materials, and
supporting high-precision metrology. NV-diamond magnetometry is particularly valuable
because it operates at room temperature with nanometre spatial resolution unavailable to
classical probes.

Key applications:
Key technologies:

# Non-destructive testing and failure analysis: NV-
diamond magnetometers image current flow and defects in
electronic components and semiconductors without
damaging the device.

@V-diamond magnetometry

@anoscale thermometry and

NMR

(GQuantum-enhanced LIDAR # Nanoscale thermometry and NMR: spm-defect sensors
. map temperature and local nuclear-magnetic-resonance

and imaging

signals for materials and process development.

# Precision metrology and inspection: quantum-
enhanced imaging improves contrast and ranging precision
beyond the classical shot-noise limit.

Concrete example: NV-diamond inspection and the AMADEUS programme

NV-diamond magnetometers already underpin commercial non-destructive testing of electronic
components and semiconductor defect analysis. The Horizon Europe AMADEUS project
(Thales-coordinated, €7.1 million) pushed four NV-diamond applications to Technology
Readiness Level 6-7, including 5G/6G radio-frequency cartography, semiconductor defect
analysis, and medical and space-grade magnetic monitoring.

The headroom for these tools is expanding fast: in April 2025, the University of Southern
California published a coherence-stabilised sensing protocol in Nature Communications that
improves sensitivity by roughly 1.65% per measurement (theoretical gains up to 1.96x) over
standard Ramsey interferometry and, critically, requires no feedback or additional hardware, so
it can in principle be retrofitted across existing spin-based sensors.
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https://amadeus-nv.eu/
https://www.usc.edu/
https://www.usc.edu/
https://www.usc.edu/
https://www.usc.edu/
https://www.nature.com/articles/s41467-025-58947-4
https://www.nature.com/articles/s41467-025-58947-4

@ Conclusion

Quantum sensing is advancing along a more diversified and, in several respects, more
commercially de-risked path than quantum computing or quantum communication, because many
of its core platforms (atomic clocks, NV-diamond magnetometers and cold-atom inertial sensors)
are already deployed or close to deployment rather than confined to laboratory demonstrations.

The events of 2025 and early 2026 make this momentum concrete. Q-CTRL's field-validated
navigation system progressed from airborne and naval trials to two DARPA contracts within a
single year; the UK's Dstl validated jamming-immune cold-atom timing at sea aboard a Royal
Navy vessel; a diamond quantum magnetometer reached orbit for the US MagQuest programme;
the University of Southern California demonstrated a near-universal technique to counteract the
decoherence that has long limited sensor sensitivity; and the University of Chicago opened an
entirely new domain by creating the first functional biological qubit, extending quantum sensing
into living cells.

The global market is forecast to grow substantially over the remainder of the decade, from
roughly $0.4 billion in 2025 towards $0.7 billion by 2030 (with longer-range estimates reaching
into the billions) led first by defence, aerospace and critical-infrastructure PNT, followed by
biomedical imaging and diagnostics as biological quantum sensing matures, and by longer-
horizon opportunities in resource exploration, structural health monitoring and fundamental-
physics instrumentation.

Significant risks remain. Miniaturisation, ruggedisation and cost reduction are still required before
many modalities reach mass-market commercial and consumer use; the talent pipeline for
atomic, solid-state and quantum-biology expertise is narrow relative to demand; and geopolitical
competition over dual-use sensing technologies raises the prospect of export controls that could
slow international collaboration and technology transfer.

For Luxembourg, the strategic logic is clear. Building on the foundations laid by LIST's quantum-
materials and photonics capability and the University of Luxembourg's SnT research, and
channelling near-term commercialisation through the 2026 Joint Call Data - Al - Quantum, the
country can position itself within Phase 1 of its Quantum Strategy 2030 roadmap as a credible
contributor to the European quantum-sensing landscape, complementing its positioning in
quantum computing and quantum communication. The immediate priority for Luxembourg-based
companies and research organisations is to assess where quantum sensing's most mature
modalities (atomic timing, magnetometry and inertial navigation) intersect existing sectoral
strengths in finance, satellite communications, logistics and space technologies, and to engage
early with the national funding instruments now available to support the transition from research
to commercial pilot.

This report completes the quantum trilogy of the Luxinnovation Knowledge Hub. Explore
the companion Quantum Computing - Market Applications, Quantum Communication -
Market Applications and the Quantum Sensing - Technologies at a Glance reports, for the
full picture of the second quantum revolution.
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https://luxinnovation.lu/knowledge-hub/quantum
https://luxinnovation.lu/resources/quantum-computing-market-applications
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- Markets and Markets: Global Quantum Forecast 2030 (2025)

-  QT.EU: European Quantum Flagship Project Database
- BCC: Quantum market growth 2030

Non-exhaustive list of sources used in this report
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https://gouvernement.lu/en/actualites/toutes_actualites/communiques/2026/02-fevrier/24-appel-projets.html
https://gouvernement.lu/en/actualites/toutes_actualites/communiques/2026/02-fevrier/24-appel-projets.html
https://gouvernement.lu/en/actualites/toutes_actualites/communiques/2026/02-fevrier/24-appel-projets.html
https://gouvernement.lu/en/actualites/toutes_actualites/communiques/2026/02-fevrier/24-appel-projets.html
https://gouvernement.lu/en/actualites/toutes_actualites/communiques/2026/02-fevrier/24-appel-projets.html
https://gouvernement.lu/en/publications/luxembourg-ai-strategy.html
https://gouvernement.lu/en/publications/luxembourg-ai-strategy.html
https://luxembourg.public.lu/en/publications/accelerating-digital-sovereignty-2030.html
https://luxinnovation.lu/knowledge-hub/quantum
https://researchportal.list.lu/organisation/detail/sd-smat-qm
https://www.bccresearch.com/market-research/instrumentation-and-sensors/quantum-sensors-market-report.html
https://www.grandviewresearch.com/horizon/outlook/quantum-sensor-market/europe
https://www.grandviewresearch.com/horizon/outlook/quantum-sensor-market/europe
https://www.grandviewresearch.com/horizon/outlook/quantum-sensor-market/europe
https://www.mordorintelligence.com/industry-reports/quantum-sensors-market
https://www.mordorintelligence.com/industry-reports/quantum-sensors-market
https://www.mordorintelligence.com/industry-reports/quantum-sensors-market
https://www.precedenceresearch.com/quantum-sensor-market
https://www.precedenceresearch.com/quantum-sensor-market
https://www.precedenceresearch.com/quantum-sensor-market
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights
https://www.mckinsey.com/capabilities/tech-and-ai/our-insights/tech-forward/quantum-sensing-poised-to-realize-immense-potential-in-many-sectors
https://www.mckinsey.com/capabilities/tech-and-ai/our-insights/tech-forward/quantum-sensing-poised-to-realize-immense-potential-in-many-sectors
https://www.nist.gov/pml/time-and-frequency-division/time-realization/historical-context
https://www.nist.gov/pml/time-and-frequency-division/time-realization/historical-context
https://www.nist.gov/pml/time-and-frequency-division/time-realization/historical-context
https://www.nist.gov/pml/time-and-frequency-division/time-realization/cesium-beam-frequency-standards
https://www.nist.gov/pml/time-and-frequency-division/time-realization/cesium-beam-frequency-standards
https://q-ctrl.com/blog/q-ctrl-overcomes-gps-denial-with-quantum-sensing-achieves-quantum-advantage
https://q-ctrl.com/blog/q-ctrl-overcomes-gps-denial-with-quantum-sensing-achieves-quantum-advantage
https://q-ctrl.com/blog/q-ctrl-overcomes-gps-denial-with-quantum-sensing-achieves-quantum-advantage
https://q-ctrl.com/blog/q-ctrl-overcomes-gps-denial-with-quantum-sensing-achieves-quantum-advantage
https://q-ctrl.com/blog/q-ctrl-overcomes-gps-denial-with-quantum-sensing-achieves-quantum-advantage
https://q-ctrl.com/blog/q-ctrl-overcomes-gps-denial-with-quantum-sensing-achieves-quantum-advantage
https://www.technologyreview.com/2019/02/15/136780/what-is-quantum-sensing/
https://q-ctrl.com/blog/darpa-selects-q-ctrl-to-develop-next-generation-quantum-sensors-for-navigation-on-advanced-defense-platforms
https://q-ctrl.com/blog/darpa-selects-q-ctrl-to-develop-next-generation-quantum-sensors-for-navigation-on-advanced-defense-platforms
https://q-ctrl.com/blog/darpa-selects-q-ctrl-to-develop-next-generation-quantum-sensors-for-navigation-on-advanced-defense-platforms
https://q-ctrl.com/blog/darpa-selects-q-ctrl-to-develop-next-generation-quantum-sensors-for-navigation-on-advanced-defense-platforms
https://q-ctrl.com/blog/darpa-selects-q-ctrl-to-develop-next-generation-quantum-sensors-for-navigation-on-advanced-defense-platforms
https://pme.uchicago.edu/news/scientists-program-cells-create-biological-qubit-multidisciplinary-breakthrough
https://www.weforum.org/reports/quantum-technologies-advanced-manufacturing-supply-chains-2025
https://www.weforum.org/reports/quantum-technologies-advanced-manufacturing-supply-chains-2025
https://www.weforum.org/reports/quantum-technologies-advanced-manufacturing-supply-chains-2025
https://www.marketsandmarkets.com/Market-Reports/quantum-computing-market-144888301.html
https://qt.eu/projects/
https://www.bccresearch.com/pressroom/ift/global-quantum-computing-market-to-grow-346
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