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Editor's note: With the theme of "Light of the Future: Technological Innovation in Quantum Computing
and Quantum Devices", the 2024 Pujiang Innovation Forum - Quantum Technology Forum invited top
experts, scholars and corporate representatives from global quantum technology fields to conduct
in-depth discussions on achieve breakthroughs in core and key quantum technologies and promoting the
industrialization of quantum technology. This special report synthesizes the viewpoints of the guests at

the Quantum Technology Forum for your information.
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Accelerating the Process of Quantum Technology

from Technology to Market
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Quantum technology covers future application prospects such
as quantum computing and simulation, quantum communication,
quantum measurement and quantum technologies. As one of the
most cutting-edge and disruptive fields in world science and
technology, quantum technology is leading a new round of
technological revolution and industrial transformation, and
constantly changing the face of the world. The guests present

unanimously agreed that significant progress and new



breakthroughs have been achieved in key fields such as quantum
computing, quantum communication, and quantum precision
measurement. Looking ahead, multidisciplinary
cross-integration research will provide a broader prospect for
the innovation of quantum technology. We should strengthen
close cooperation among universities, research institutions, and
enterprises, and accelerate the transformation of quantum
technology from theory to practice, and from laboratory to

market.

— REETHSKEREH

1. The importance of developing quantum

technology
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Firstly, a consensus has been reached that quantum

technology is a new arena for future technological competition.

Quantum technology has attracted widespread attention and serious
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concern worldwide. Governments around the world have
incorporated quantum technology into the core of their national
science and technology strategies, striving to gain a leading position
in this field by increasing investment and support. Fu Xiaofeng,
Deputy Director-General of the Frontier Technology
Department of the Ministry of Science and Technology, pointed
out that countries around the world take quantum technology as a
key component of their national strategic scientific and
technological strengths, and integrate it into the overall planning of
their national scientific and technological innovation. Such global
strategic layout not only highlights the importance of quantum
technology, but also heralds a new arena for future technological

competition.
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Secondly, the application of quantum technology will have a
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disruptive impact in multidisciplinary fields. Pan Jianwei,
Member of the Chinese Academy of Sciences and President of
the CAS Center for Excellence in Quantum Information and
Quantum Physics, pointed out that fast speed is the overwhelming
advantage of quantum computing, while traditional computers
cannot complete the same task in a reasonable time, which will bring
about disruptive improvements to the economy and society. Shang
Yuying, Deputy Secretary-General of Shanghai Municipal
People's Government, emphasized that quantum precision
measurement 1s not only the core technology in the field of quantum
science, but also the key to promoting the development of the
frontiers of science and technology. Quantum precision
measurement technology can improve the sensitivity and accuracy
of measurements, which is crucial for basic physics research,
gravitational wave detection, global positioning systems and other

fields that require high-precision measurements.
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Thirdly, the development of quantum technology will give
birth to new industries and business models. McKinsey predicts
that quantum computing may reach a market value of US$300-700
billion by 2035, with clear demand in areas such as Al, drug
development, and materials R&D. Mi Lei, a partner of CASSTAR,
proposed that global quantum companies have experienced
significant growth since 2016.According to the data in the "Research
Report on the Development Trend of Quantum Computing (2023)"
released by China Academy of Information and Communications
Technology in 2023, the number of global quantum computing
companies has exceeded 400, reflecting the high recognition and
active investment of the potential of quantum technology worldwide.
In the "Action Plan for Shanghai to Build a Future Industrial
Innovation Highland and Develop and Expand Future Industrial
Clusters", Shanghai has specially introduced relevant policies
centering quantum computing, quantum communication, and
quantum measurement, for the purpose of strengthening support for
the entire chain layout and actively fostering the quantum

technology industry.
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2. The Ilatest progress and trend of quantum

technology innovation
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(1) In the field of quantum computing: Research focusing
on the role of light in quantum computing. Jaewook Ahn,
Professor of the Korean Academy of Science and Technology
(KAST) and Branch Director of the Korean Physical Society,
pointed out that as a strongly focused laser beam, the optical tweezer

can achieve the construction of the entire light trap, thereby
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achieving atomic acceleration, single atom throwing and catching,
and atomic flight after Rydberg atomic collisions in a convenient
way. Peter Domokos, Member of the Hungarian Academy of
Sciences (HAS) and Deputy Director of the Hungarian
HUN-REN Wigner Research Centre for Physics, pointed out that
atoms can interact with light, communicate with light, and become
objects of light manipulation, which is the important significance of
atoms. Immanuel Bloch, Member of the German National
Academy of Sciences, Professor of the Ludwig-Maximilians
University of Munich, and Director of the Max-Planck-Institute
of Quantum Optics, pointed out that by combining crystal lattices
with optical tweezers and classifying atoms in the crystal lattice, we
can achieve indefinite continuous manipulation of atomic arrays in
principle, proving the feasibility of combining crystal lattices with
optical tweezers. Dan Stamper-Kurn, Professor of the University
of California, Berkeley, Faculty Scientist of the Materials
Science Department of Lawrence Berkeley National Laboratory,
and Director of the Challenge Institute for Quantum
Computation in California, pointed out that we can observe the
rotation of lanthanide atoms under the action of light, and various
reactions including repulsion and instability can arise. It 1s expected
that more new elements can be found through this mediating

method.
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2) In the field of quantum communication:
Communication security is a key area that requires
breakthroughs. Pan Jianwei pointed out that the challenge we face
in large-scale secure quantum communication comes from security
vulnerabilities caused by imperfect real devices. Such vulnerabilities
may come from imperfect single photon sources or detectors, which
are the security vulnerabilities we may face. Artur Ekert, Fellow of
the Royal Society, Professor of the University of Oxford, and
Founding Director of the Center for Quantum Technologies
(CQT) in Singapore, pointed out that if the information comes from
a device or entity that you do not trust, you will not use its
communication methods at all. Conversely, if the information comes
from a device or entity that you trust, you can plug and play and use
it straight out of the box. This makes us to reflect on today's
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communication methods from another novel perspective.
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(3) In the field of quantum precision measurement: Take
advantage of the entangled quantum state to improve quantum
measurement accuracy. Professor You Li from Tsinghua
University pointed out that multi-bit quantum entanglement can be
generated through the evolution of unrelated classical states through
interactions. In this state, the measurement results of individual bits
(particles) are interrelated, and the average error of multi-particle
ensembles may be less than the classical limit or shot noise, thereby
exceeding the classical accuracy limit. James Shaffer, Chief
Scientist of the Quantum Valley Ideas Laboratories in Canada,
pointed out that the Rydberg atomic sensor uses highly excited
atoms as antennas, has automatic calibration capabilities, can
measure and read optical values, and has high precision and stability

in the field of RF sensing.
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3. Recommendations for promoting the development

of quantum technology
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On the one hand, we should strengthen multidisciplinary
cross-integration, and stimulate new research ideas and
solutions by promoting in-depth cooperation and knowledge
sharing in different disciplines such as physics, computer science,
and engineering. Such interdisciplinary collaboration not only can
broaden research horizons, but also can promote the development of
innovative technologies, providing a solid foundation for achieving
breakthrough progress in quantum technology. By building
diversified research teams and collaborative work mechanisms, we
can more effectively integrate resources from all parties, jointly
explore the infinite possibilities of quantum technology, and promote

the sustained prosperity and rapid development of practical
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applications in this field.
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On the other hand, we should improve policy guidance,
financial support and the in-depth integration of industries,
academia and research, effectively promote the transformation
of quantum technology from scientific research results to
practical applications, and accelerate the development of the
quantum industry. Mi Lei believes that quantum computing is a
key area for the industrialization of quantum technology, and it has
significant advantages in meeting the continuous pursuit of
computing power in the development of artificial intelligence
technology. Therefore, in order to achieve the widespread
application and commercial value of quantum computing, it is
necessary to build a strong industrial ecosystem, which includes

coordinated efforts from multiple aspects such as policy support,
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capital investment, talent cultivation, technology research and
development, and market demand. Through such in-depth
integration of multiple entities, quantum computing is expected to
play an important role in solving complex scientific problems and

promoting industrial upgrading.
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