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It is not yet determined whether the state is 0 or 1!
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How quantum computer works
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How quantum computer works

• Factoring (security)
• Database search (various applications)
• Quantum chemistry & quantum simulation  
• Linear system solver (machine learning)
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It is uncertain whether or not 

NISQ brings quantum advantage by itself!
NISQ is the best testbed for 

larger scale fault-tolerant quantum computing.
Next milestone would be a demonstration of 

quantum error correction!
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In the near  future…

Qubit

Encoded

Lifetime of “logical” quantum 
information is not limited by 
physical life time!

O(50)
physical
qubitsone logical 

qubit

For fully fledged fault-tolerant 
quantum computing… 

O(105-106) physical qubits

It could be monolithic or 
distributed…
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Quantum computing would be a good 
opportunity to meet researchers in different 

disciplines together and explore our scientific
and engineering frontier!

Mathematics


