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Manipulation of quantum states
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Asymptotic rates
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Asymptotic rates

asymptotic rate in Shannon theory
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strong converse rate
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Divergences as resource monotones

quantum relative entropy

free transformation
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Max-relative entropy

max-relative entropy

smoothed regularised max-relative entropy

<latexit sha1_base64="pPYbCdh+FUqhOrTrCrGKx8XrOfk="></latexit>

⇡max(⌧k�) B log inf
�
⌫ 2 R+

�� ⌧  ⌫�
 

=

(
log

����1/2⌧��1/2��
1 supp(⌧) ✓ supp(�)

1 otherwise.

[Datta, IEEE TIT 55, 2816 (2009)]

<latexit sha1_base64="rwensvVhOYk445r2gzLKoMkluXQ="></latexit>

⇡1,•
max,F (⌧) B lim

⌘!0
lim
=!1

min
1
2 k⌧0�⌧⌦= k 1⌘

1
=
⇡max,F (⌧0) = ⇡1

F (⌧),

[Datta, IJQI 7, 475 (2009)]
[Brandão & Plenio, CMP 295, 829 (2010)]

<latexit sha1_base64="dfX0pVBFbl9dGrog56ISQQXlCFI="></latexit>

⇡max,F (⌧) B min
�2F

⇡max(⌧k�)

arXiv:2209.03362



Projective relative entropy

projective relative entropy  (Hilbert projective metric)
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Asymptotic equipartition property

Result 1
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Converse bound

Result II

Main idea
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Achievability
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More achievability

Result IV

In entanglement distillation  (i.e.                           ),
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Example: entanglement distillation
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More insights for distillation
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Conclusions

Follow-up question

o Better understanding of pure-to-pure transformations   (e.g.  LOCC)

Thank you

o General constraints that all probabilistic protocols must satisfy

o In many cases, the best bounds possible:   achievable for all affine resources,
entanglement distillation

o Strictly larger than relative entropy bounds:   beyond Shannon theory
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Quantum relative entropy = error exponent of asymmetric hypothesis testing
(quantum Stein’s lemma) 

Projective relative entropy  = error exponent in postselected hypothesis testing

Open problem

[arXiv:2209.10550]


