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> Fidelity for each U: (F(U)) = [ p(U|U) F(U,U)
» For a probe state ¢y and POVM {MU}[A]:

p(U|U) = tr<(U®k ® ]1) Pest (U®k ® ]1)T MU>

R ~ 2 . +75 2
> Unitary channel fidelity: F(U, (7) = W2 _ [e(U70)]

> Hence, we want to maximize the fidelity [, (F'(U)), or to
maximise the worst case fidelity inf;; (F'(U)).
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» Channel fidelity: F(U,C) :=

» Hence, we want to maximize the fidelity [, F'( U C), or to
maximise the worst case fidelity infy (U, C).
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» For an encoder channel £ and decoder channel D:
C:=Do (I®U)®"og

> Channel fidelity: (U,C) = (G — 2 o(0T1)

» Hence, we want to maximize the fidelity [, F(UT,C), or to
maximise the worst case fidelity infy;(UT,C).
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[Quintino and Ebler 2022]
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For the probabilistic case, yes.
Michat Studzinski, Sergii Strelchuk, Marek Mozrzymas, Michat Horodecki
Port-based teleportation in arbitrary dimension, Sci Rep. (2017)

M. Sedlak, A. Bisio, and M. Ziman,
Optimal Probabilistic Storage and Retrieval of Unitary Channels, PRL (2019)
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» J. Haah et al, FOCS (2023) + some tricks
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Foar(n,d) =1-© <d4)
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» Performance of covariant protocols:

Fese(n, d) = (s| Mest(n, d) |s)

E. Bagan, M. Baig, and R. Mufioz-Tapia, PRA (2004)
G. Chiribella, G. M. D'Ariano, M. F. Sacchi, PRA (2005)
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» “A retangular matrix decomposition”
M. Mozrzymas at al. NJP (2018)

MPBT(n +1, d) = R(nu d)TR(TL, d)
» We show that
Mgt (n,d) = R(n,d)R(n, d)T

» If |v) is a strategy for PBT(n + 1, d), define |s) := W,

Dl
a valid Est(n, d) strategy.

» Since |s)s| <1, it holds that
(s| Mese(n, d) |s) < (o] Mpgr(n + 1,d) |0)
> Analogously,

(s| Mgst(n,d) |s) > (v| MpgT(n + 1,d) |v)
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Final remarks

> We have a one-to-one correspondence between unitary
estimation with n calls to deterministic port-based
teleportation with n + 1 ports.

» This correspondence is explicit, and covariant by construction.

» Covariant protocol may require more resources than
non-covariant one (e.g. larger auxiliary space (larger memory))

» How does Est and dPBT relate if we consider such resources?
> Why? Fesi(n,d) = Fypt(n + 1,d)
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