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Still unclear why Quantum Computers

calculate with high speed

¢ Quantum computers use qubits as their unit of data.
Qubits, unlike bits (which take a value of 1 or 0),
can also between 1 and O at the same time, existing In
multiple states at once.
This Is known as superposition.


https://www.techtarget.com/whatis/definition/superposition

You said NTT's documents are useful.

But NTT Is a telephone company

€ Yes, NTT (NIPPON TELEGRAPH AND TELEPHONE

CORPORATION) is a giant telephone company.
But they have been serious for future technology. See their page
https://www.nttdata.com/jp/ja/services/quantum/

Quantum information science is an interdisciplinary field that combines information science and quantum physics.

Cooperation between software and hardware researchers is critical. NTT undertakes strategic research on quantum
@ NTT R&D Japanese : . . o . , ,
information science at the NTT Communication Science Labs. (CSL) and NTT Basic Research Labs. (BRL), which promot

software and hardware research, respectively.

NTT R&D Website > NTT Communication Science Laboratories > Organizatio
Information Science N
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Quantum Information Science

— Theoretical Research on Information Processi Our research has three phases: Elucidation of the Nature of Quantum bits, Development of Quantum Algor and
Dacad arn Drincinlae af Atiantiim Macrhanice Implementation of Quantum Operations. The results of this research are fed back to the hardware research at the NTT


https://www.nttdata.com/jp/ja/services/quantum/

More News after “Where are Quantum
Computers in Japan(2)”

IBM Quantum System One with Eagle
127 Qbits (Tangle Lake: 49 Qbits)



How to access D-wave guantum computer

Go to
https://www.dwavesys.com/build/getting-started

dwavejapan.com/system/ (Japanese)
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Solutions & Products Learn Build Company Get Started (0)

Start Building
Quantum Application:
Today

Sign up for the Leap™ quantum cloud service and get-access tc
the most connected and powerful quantum computers inthe
world. Leverage both quantum and classical resources with ou

@® GETTING STARTED

Begin Your Quantum
journey

hybrid solvers to learn, build, and deploy quantum application:
real-time.

Our customers are building quantum
applications for problems as diverse as
logistics, financial services, drug discovery,
materials sciences, scheduling, fault

Sign Up for Leap @


https://www.dwavesys.com/build/getting-started/
https://dwavejapan.com/system/

Dwave program example

€ https://github.com/dwave-examples
¢ https://voutu.be/iTDnGox0c9Y


https://github.com/dwave-examples
https://youtu.be/jTDnGox0c9Y

Play/Learn IBM quantum computer

Go to Qiskit page * https://qiskit.org/

Qiskit
Open-Source Quantum Development ... Qiskit [Kiss-kit] is an open-source SDK for working with
quantum computers at the level of pulses, circuits, and application ...

QFT — Qiskit 0.43.0 documentation v

Quantum Fourier Transform Circuit. ... The circuit that implements ...

Qiskit Textbook

Qiskit is an open-source SDK for working with quantum ...

Qiskit A9

Copyright IBM 2017, 2021. This code is licensed under the ...

Getting started
Qiskit Aer - Qiskit IBM Quantum Provider (deprecated) ... IBM ...



Qiskit text book

https://qiskit.org/learn/

@Qiskit Learn Community v Documentation Vv Providers

Open-Source Quantum
Development

Qiskit [kiss-kit] is an open-source SDK for working with quantum
computers at the level of pulses, circuits, and application modules.

Get started 3

Japanese

Translation https://ja.learn.qiskit.org/course/ch-states/the-atoms-of-computation

>



Fourier transformation in Qiskit

¢ https://quantumcomputinquk.orqg/tutorials/quantum-fourier-
transform-in-qiskit

€ https://ja.learn.qiskit.orag/course/ch-algorithms/quantum-
fourier-transform

(Japanese version)


https://quantumcomputinguk.org/tutorials/quantum-fourier-transform-in-qiskit
https://quantumcomputinguk.org/tutorials/quantum-fourier-transform-in-qiskit
https://quantumcomputinguk.org/tutorials/quantum-fourier-transform-in-qiskit
https://ja.learn.qiskit.org/course/ch-algorithms/quantum-fourier-transform
https://ja.learn.qiskit.org/course/ch-algorithms/quantum-fourier-transform
https://ja.learn.qiskit.org/course/ch-algorithms/quantum-fourier-transform

Good review of Entanglement 7

¢ John Preskill
“Quantum computing and the entanglement frontier”
arxXiv:1203.5813 [quant-ph]
25th Solvay Conference on Physics, (2011)

¢ Etsuko Itou, Keitaro Nagata, Yoshiyuki Nakagawa, Atsushi
Nakamura, V.l. Zakharov

"Entanglement in Four-Dimensional SU(3) Gauge Theory”
arXiv:1512.01334 [hep-th] (2015)


https://arxiv.org/abs/1203.5813
https://arxiv.org/search/hep-th?searchtype=author&query=Itou%2C+E
https://arxiv.org/search/hep-th?searchtype=author&query=Nagata%2C+K
https://arxiv.org/search/hep-th?searchtype=author&query=Nakagawa%2C+Y
https://arxiv.org/search/hep-th?searchtype=author&query=Nakamura%2C+A
https://arxiv.org/search/hep-th?searchtype=author&query=Nakamura%2C+A
https://arxiv.org/search/hep-th?searchtype=author&query=Zakharov%2C+V
https://arxiv.org/abs/1512.01334

D-wave Ocean

¢ D-wave Ocean is the SDK (Software Developing Kit)
for D-wave programing (Python).

https://docs.ocean.dwavesys.com/en/stable/#

Getting Started Concepts CLI Packages Contribute Licenses System DocsZ Legal®

D-Wave Ocean Software Documentation

Ocean software is a suite of tools D-Wave Systems provides on the D-Wave GitHub repository for

solving hard problems with quantum computers.

e Getting Started shows how to install and begin using Ocean tools.
e Concepts defines and describes Ocean concepts and terminology.

Packages

The Ocean SDK includes the CLI and the following packages:

dimod — Quadratic models: BQM, DQM.  code | docs VA

dwavebinarycsp — Generates BQMs from constraint satisfaction problems.  code | docs g

https://dwavejapan.com/app/uploads/2021/04/
14-1043A-A_J-Guide Ocean_beginners.pdf
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https://dwavejapan.com/app/uploads/2021/04/

