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The rapid progress of global technology has pushed quantum technology, notably guantum radar, from lab research to practical
applications, driving innovation in multiple industries. Quantum radar, leveraging quantum properties for high-precision target detection,
boasts high sensitivity, stability and anti-interference capabilities. Since its inception in the late 20th century, it has evolved from initial

concepts to commercial airborne lidar systems and continues to advance.

This report examines the development history, current status and future trends of quantum radar, highlighting its potential applications
and challenges across various sectors, including military, energy, environmental protection and biomedicine. It outlines key industrial
milestones, analyzes the current product landscape with a focus on performance and application scenarios, and showcases the

contributions of major research institutions and enterprises.

Looking ahead, quantum radar is anticipated to adopt "classical-quantum dual-channel" systems, with Rydberg atom antennas and Al
technologies enhancing performance and driving innovation. The integration of cutting-edge technologies, such as Al, will facilitate

broader adoption in practical fields.

Overall, this report aims to provide valuable insights for governments, enterprises, research institutions and society, fostering the

innovation and application of qguantum radar technology.
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Global technology's rapid advancement has propelled quantum radar from theory

through experiments to commercialization and practical use.

® Challenges remain in the detection of diverse targets

Validation and initial commercialization
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Quantum radar products are diversifying, with quantum-enhanced lidar leading in
e Future industrial
n development

industrialization and high-performance applications across various fields.

“Classical-Quantum Dual
Channel”
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® Technology innovation will keep boosting quantum radar industry growth

In the near future, quantum radars
will likely operate as "classical-
guantum dual-channel" systems to
overcome detection challenges.
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8% Figure: 2024 Quantum Radar Industry Development Cycle Diagram
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Enterprises and organizations have achieved precise, efficient quantum radar products via policy and

technology, showing potential in defense, energy, environment and research.
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2022, the European Quantum Flagship
published a Strategic Research and
Industrial Agenda (SRIA)

2023, Korea's Ministry of Science and ICT
released the National Quantum Science
and Technology Strategy.

2022, University of Science and
Technology of China

2023, Ecole Normale Supérieure de Lyon

2023, QLM Technology (USA)

2023, Quantum Computing Inc (UK)

2023, SK Telecom partners with Busan
Port

2023, QLM partners with UK water
companies

ICV TA&K | Version Oct 2024

Planned implementation of enhanced
commercial guantum radar and lidar products in
2027-2030.

South Korea to collaborate with firms on GPS,
industrial sensors, and quantum radar
development.

A prototype with a 1550.17 nm operating
wavelength and 40 kg of equipment.

Quantum radar based on built-in microwave
photon counter detection.

Introduced QLM Cloud, a patented quantum gas
lidar for emissions data analysis and
management

Released the inaugural Quantum Photon
Vibrometer (QPV), the market's longest-range
and most sensitive vibrometer.

Demonstration of safety control using developed
gquantum LIDAR and guantum sensing
technologies

Plans to deploy quantum gas lidar systems at
multiple sites

Enhanced precision and efficiency in
measurement and detection through product
advancements.

Advancing guantum sensors to surpass
traditional sensor limitations.

High-speed wind field observation at 3m
spatial and 0.1s temporal resolution.

Quantum advantage at Q=1.2 indicates a
20% faster detection rate than classical radar.

Achieved global certifications, leading in
METEC performance, offering continuous
emission monitoring and management for
oiland gas.

Products are commercialized and set for
delivery in military, commercial, and
industrial testing sectors.

Used in ports and other large-area places to
protect the security of port security

For continuous monitoring of methane
emissions



Quantum radar devices comprise interference-based, quantum laser, and illumination types, offered in

standard or custom forms to meet a range of applications.

® Quantum radar products face technical challenges, requiring more R&D and innovation to speed up commercialization

8% Figure: Quantum Radar Corporate Business Models
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The industry's upstream involves multiple fields such as quantum physics, optics,
and electronics, requiring interdisciplinary knowledge and technical support.

The performance requirements for detectors are stringent, including high sensitivity,
high stability, and strong anti-interference capabilities.

The upstream hardware market has begun to take shape, with some companies
now offering specialized hardware support and services.

Quantum radar primarily supplies products and technology to military, aerospace,
environmental protection, and related research institutions, government agencies,
and enterprises.

Compared to high-performance classical radars, quantum radars have not yet
shown a clear cost advantage, which limits their market promotion.

At present, the industrialization process of quantum-enhanced lidar is the most
advanced. Interferometric quantum radar and quantum illumination radar products
are still in the research and development and laboratory stages and have not yet
been commercialized on a large scale.

The realization of quantum radar requires solving a series of technical challenges,
including the generation, transmission, detection, and processing of quantum states.

Currently, quantum radar has been applied in national defense, energy monitoring,
and transportation sectors.
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Quantum radar offer substantial improvements in sensitivity, resolution, and anti-interference over

classical radars and are poised to revolutionize various fields.

® Quantum radar will start as “Dual-Channel" systems, advancing to high sensitivity and broad bandwidth

8% Figure: The Development Path of Quantum Radars in Global Organizations
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The industrialization of quantum-enhanced radar is advancing swiftly, with receiving ends categorized

into single-photon detectors for laser signals and atomic antennas for microwaves.

® Quantum radar: single-photon for sensitivity, atomic antennas for microwave

8% Figure: Current Status of Quantum Radar Industrialization Development
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