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For,example, we may safely say that none of the computing and.network

technologies indispensable in our society would have existed without

understanding of quantum mechanics.
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However, the novel concepts in quantum information science, ‘rapidly

growing since the,end.ef thejast'century, have revealed that we have

not fully exploited the potential of guantum mechanics.
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The RIKENsEenter for Quantum Computing (RQC) expleres the frontier of quantum
technologies through the research and development of quantum computers as innovative

information processing units based on the principles of guantum mechanics.

GOMPUTING

Our full-stack approach covers broad aspects of the research and

dévelopment from hardware to software and from basi€sciencé

to applications.
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The RIKEN Center for Quantum Computing
explores the frontier of quantum computers as
innovative information processing units based

on the principles of quantum mechanics.
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Quantum mechanics was born in the early 20th century and contributed as the most fundamental theory in physics to
the development of various fields in science and technology. For example, we may safely say that none of the

computing and network technologies indispensable in our society would have existed without understanding of = _
EF~YT U7

(45 - PHRLE S0 )

Quantum material
(NIMS)

EFVI bV IT7HE
(KBRKZ)
Quantum software
(Osaka Univ.)

quantum mechanics. However, the novel concepts in quantum information science, rapidly growing since the end of the
last century, have revealed that we have not fully exploited the potential of quantum mechanics.

The RIKEN Center for Quantum Computing (RQC) explores the frontier of quantum technologies
through the research and development of quantum computers as innovative information processing

units based on the principles of quantum mechanics. Our full-stack approach covers broad aspects
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Although the new center was opened
this year, this is not the first year for
RIKEN’s development of quantum
computers. Back in 2001, the late Dr.
Akira Tonomura served as the first
group director of the Single
Quantum Dynamics Research
Group in the RIKEN Frontier Research System, where discovery of
knowledge that can be the foundation for science and technology
in the 21st century is pursued. The Macroscopic Quantum
Coherence Team was inaugurated in the Group with Dr. Jaw Shen
Tsai as the team leader. And that is when RIKEN started research in
quantum information science. It was two years after Dr. Yasunobu
Nakamura, Dr. Yuri Pashkin, and Team Leader Tsai (titles are as of
1999), who were then staff members of NEC Corporation (NEC),
succeeded in controlling quantum superposition using solid-state
components for the first time in the world. This year marked their
20th year of conducting the research as a team, and now the team has
developed into a research center under Dr. Nakamura as the director.
Quantum computing with the superconducting method, which Director
Nakamura and Team Leader Tsai have been working on, is not the only
target of development at the Quantum Computing
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QUANTUM TECHNOLOGY
INNOVATION HUBS

Quantum Technology Innovation Hubs have
been established based on Quantum
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Research Center. In addition to development of
optical quantum computers led by Deputy Director
Akira Furusawa, and research on hardware relating
the use of various types of physical systems
including electron spins in semiconductors and
atoms in vacuum, the center promotes
software-related research, such as studies on
quantum computing theory, quantum algorithms
and quantum architecture. That is, the Center is a

Technology and Innovation Strategy in
Japan. The hubs lead research and
development of quantum technologies,
dissemination of the outcomes, and
development of human resources. Head
quarter of the eight hubs has also been
established, which strengthens the
relationship among the hubs. Hubs promote
innovations cooperatively under the

research and development hub that covers a wide coordination of Head quarter, RIKEN.

range of quantum computer fields.
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Quantum Computational E-mail. rqc_info@ml.riken.jp

Science Research Team

Quantum Information
Physics Theory Research
Team

Semiconductor Quantum
Information Device Theory
Research Team

Semiconductor Quantum
Information Device Research
Team

Quantum Computing
Theory Research Team

FE84F

Semiconductor

I 4
y QUANTUM

COMPUTING

23O

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
' “HIROSAWA”
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



