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1. History of Quantum computers
 1980, Y. Manin. ‘Computable and Uncomputable’.  

   Sovetskoye Radio, Moscow, 128.  

 1980 Paul Benioff  
   `Quantum mechanical model of the Turing Machine’ 
   Fortsch. Phys. 46 (1998) 423-442 (arXiv:quant-ph/9708054) 

 1981 R. P. Feynman,  
`Simulating physics with  
computers’.   Inter. J.  Theor.  
Phys., 21: 467.
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Brief

I want to talk about the problem of
simulation physics with computers

https://arxiv.org/abs/quant-ph/9708054


1960s, Landauer 
  (IBM Watson  
Research Center)
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The limit of computers
from Thermo-Dynamics ?

Computers generating
no heat ?

Yes, for some data copy.
No,  for the memory reset
because the entropy of a memory decreases,

we must compensate it by heat release.
and



  1980 Paul Benioff  
   `Quantum mechanical model of the Turing  
     Machine’ 
   Fortsch. Phys. 46 (1998) 423-442 (arXiv:quant-ph/9708054) 

 1981 R. P. Feynman, `Simulating physics with computers’.  
  Inter. J.  Theor. Phys., 21: 467. 

 1985 R.P. Feynman, `Quantum mechanical computers’.  
Found Phys 16, 507–531 (1986).
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We can calculate even hadron
masses at finite density.

https://arxiv.org/abs/quant-ph/9708054


• 1994 Peter Shor    
“Algorithms for quantum computation: discrete logarithms  
and factoring” 

History of Quantum computers (continued)

Why is the factoring important ? 

It plays an important role in RSA. 
 RSA (Rivest-Shamir-Adeleman) is 
 a public key cryptosystem. 

See Wikipedia

For us, the following 
Feynman’s  comment is  
important !

Simulating physics  
 with computers !

Int. J. Theor. Phys. 21,  
467–488 (1982)

8=2x2x2, 15=3x5,… 
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A programmable quantum computer can solve 
a problem that no classical computer can solve  
in any feasible amount of time, irrespective of  
the usefulness of the problem.  (Wiki-pedia)

Yuri Manin (1980),  Richard Feynman's (1981),  
John Preskill (2012)

Quantum Computer >> Clasical Computer

 Quantum supremacy
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https://en.wikipedia.org/wiki/Yuri_Manin
https://en.wikipedia.org/wiki/Richard_Feynman
https://en.wikipedia.org/wiki/John_Preskill


Yuri Ivanovich Manin  
(Russian: Ю́рий Ива́нович Ма́нин) 
1937 – 2023 

https://en.wikipedia.org/wiki/Yuri_Manin

I thank Анатолий Корнеев for providing 
the book of Manin.

He was one of the first to propose  
the idea of a quantum computer in  
1980 with his book Computable and  
Uncomputable.
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https://en.wikipedia.org/wiki/Quantum_computer
https://en.wikipedia.org/wiki/Timeline_of_quantum_computing


2. Quantum computer : Hardware

The product is 2-qubit quantum computer.  
Base on the theory of nuclear magnetic  
resonance.
https://www.spinquanta.com
/products-solutions/gemini

D-Wave sets up latest quantum  
computer in California 
Reuters 
May 12, 2022

https://www.spinquanta.com


IBM Q System One, a quantum computer  
with 20 superconducting qubits. 

(Wikipedia)
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How to realize the Quantum bit

2. Chip ion trap for quantum computing 

•  (IBM)  

• ion-trap 

• semi-conductor 

• photonic 

•

1. An IBM Quantum computer
based on superconductiong qubits (National Institute offrom 2011 at NIST

Standard and Technology)
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How to realize the Quantum bit (continued)
3. Semiconductor Quantum Computing 4. photonic quantum computer

I don’t know  
their detail.
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https://arxiv.org/pdf/1905.01592.pdf

https://arxiv.org/ 
pdf/1805.10999.pdf

Schematic geometrical layout !

https://arxiv.org/


2. Present situation of the Quantum Computers

 2.1 United state:  
“White paper on Quantum Information Science and Technology 
for Nuclear Physics Input into U.S. Long-Range Planning, 2023”  

U.S. President Joe Biden looks at  
a quantum computer as he tours the  
IBM facility in Poughkeepsie,  
New York 
 Oct. 6, 2022
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Google quantum computers

https://images.app.goo.gl/4UCtENPJve2YzJrL6



 2.2 
Russian Quantum Center (RCC)
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Quantum technologies in Russian Railways

Sochi

Yekateringbutg

Chelyabinsk?



2.3 Europe
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Italy
https://www.cineca.it/en/hot-topics/quantum-computers


