
Atsushi Nakamura and Taizo Sasaki 

Quantum Computers for  
Nuclear/Particle Physicists

May, 2023 
You can download Yesterday’s file at  
https://eikai.co.jp/2023/05/2691/

1

Day 2. 
Questions about Yesterday’s talk



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 0 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/

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 quantum computer
Go to  
https://www.dwavesys.com/build/getting-started/ 
or  
https://dwavejapan.com/system/ (Japanese)

https://capture.dropbox.com/63j6eQPpoEp3Pgjw

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


Dwave program example

 https://github.com/dwave-examples

 https://youtu.be/jTDnGox0c9Y 

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


Play/Learn IBM quantum computer
Go to Qiskit page https://qiskit.org/



Qiskit text book 
https://qiskit.org/learn/

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



Fourier transformation in Qiskit

 https://quantumcomputinguk.org/tutorials/quantum-fourier-
transform-in-qiskit

 https://ja.learn.qiskit.org/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 ?

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

 Etsuko Itou, Keitaro Nagata, Yoshiyuki Nakagawa, Atsushi 
Nakamura, V.I. 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://dwavejapan.com/app/uploads/2021/04/ 
14-1043A-A_J-Guide_Ocean_beginners.pdfhttps://docs.ocean.dwavesys.com/en/stable/#

https://dwavejapan.com/app/uploads/2021/04/

