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Factoring à la Shor 

Factor N via order finding of r:

Shor, SIAM 26, 5 (1997)

Classical Processing

L qubits  
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Factoring à la Shor 

Factor N via finding the order r:

Shor, SIAM 26, 5 (1997)

Griffiths and Niu, PRL 76, 3228 (1996)
Parker and Plenio, PRL 85, 304 (2000) 

L qubits  
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Coherence

Incoherent states

Åberg, arXiv: 0612146 (2006)
Liu et al, PRL 118, 060502 (2017)
García Díaz et al, Quantum 2, 100 (2018) 
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Coherence

Incoherent states Incoherent measurements   

Free operations
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Coherence

Incoherent states Incoherent measurements   

Theurer et al, PRL 122, 190405 (2019)
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A level playing field
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A level playing field
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A level playing field

Detection-
incoherent 
processing of 

Creation-incoherent 
processing of 
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Bounds on success probability

Optimal usage of resources by maximizing over all free super-channels, free 
states and free measurements
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Free limit

No coherence; no 
entanglement generation
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Free limit

No usage of coherence in 
this protocol; no 
entanglement generation

Felix Ahnefeld Quantum Resources 2022 Ulm University



Conclusion

◊ Coherence as a resource bounds 
performance

◊ Creation and detection on equal 
footing by optimal usage

◊ Generalizations to other 
(factorization) algorithms?

◊ Interplay with other resources?

Thank you!

(for a algorithms with a fixed structure)
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Optimizing over free states, measurements

and super-channels gives

Success probability and post-processing
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Precise bounds
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