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Quantum Innovation Hubs

Quantum Software Research Hub @
(Osaka University)

1. Mission

The Quantum Software Research Hub aims to contribute to the

Q _ . @QlQl3
social implementation of qguantum computers by developing

algorithms for fault-tolerant universal quantum computers, Center for Quantum
through the hybrid utilization of NISQ machines and classical Information
computers, and by creating applications in a wide range of fields and Quantum Biology
such as quantum AI and quantum chemistry.
- (1]
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2. Activities

® Quantum Software Research and Development

MEXT - Quantum Leap Flagship Program (MEXT Q-LEAP), Technology Area: Quantum
information technology

Development of quantum software by intelligent

quantum system design and its applications

- Establishing the foundational theories of quantum computation and
quantum AI (QAI)

- Identifying problems in finance and/or quantum chemistry, where there
IS expected to be a quantum advantage

- Applying QAI as a tool to chemistry and material science, and
developing the research field of quantum X informatics

- Designing middleware to improve the performance of quantum
computers

- Applying existing noisy-intermediate scale quantum (NISQ) computers
to practical problems
[Agency] Osaka Univ., Kyoto Univ., U Tokyo, NICT etc.

<Search here

MEXT Q-LEAP
QuAI flagship

@ Formation of Open-Platform Research Centers = Q
Funded by Japan Science and Technology Agency (JST) through
"The program on open innovation platform for industry-academia co-creation (COI-NEXT)"” S‘/.TI )

Creating a sustainable future society by building a
quantum software development platform, promoting
social implementation and dissemination, as well as E E

establishing a platform for solving social problems.
- Develop a library for science and technology calculations such as
machine learning and quantum chemistry E

- Create the cloud environment and underpinning software for performing
quantum computation

- Build test bed environments and control of quantum computer hardware

[Agency] Osaka Univ., Kyoto Univ., RIKEN, Fujitsu Limited, AWS and about 40
companies.

Research

v Proposed quantum circuit learning
algorithm (QCL) (>1000 citations)

QUANTUM SOFTWARE RESEARCH HUB

<—Search here

Development

Eco-System Building

v The first simulator in the world, Qulacs
v GUI Simulator, Qulacs Simulator
v Quantum machine learning library
@ scikit-qulacs
v Quantum chemistry library
€ chemqulacs

/Quantum mlddleware QuBE

Venture companies of Osaka Univ.
QunaSys and QUEL
v Quantum software information
sessions for industry and students
v Quantum computing job fairs for
students
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Quantum machine learning using QCL “64qubit quantum computer test bed, Founders of QUEL
Press release on Dec. 20th, 2023
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