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Quasi-Inversion of Qubit Channels
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1- Abstract, Motivation

and Basic Results
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A Quantum Channel
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Question
Can a quantum channel be inverted?
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Answer:

[t is impossibl
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Basic Results:

ET

1) For qubit channels, the quasi-inverse is always a unitary map

E%(p) = UpUT

2) It is almost unique.
3) It is both a left and a right quasi-inverse.

4) It can be determined in closed form.

5) Much more difficult for higher dimensional
channels.

6) Much much more difficult for classical
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2-Some detail and a few examples

Quasi-inversion of qubit channels:
V. Karimipour, E. Benatti, and R. Floriannini,
arXiv: arXiv:1909.06118



https://arxiv.org/abs/1909.06118
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;. Fu]1wara P Algoet Phys Rev. A59, 3290-3294 (1999)
o fMary Beth Ruskal Lmear Algebra and 1ts Appllcatlons 347 (2002) 159—187
















P _as 2 o

(N,t) is a channel === (N,0) is also a channel







Observation 3: Only for qubits, -
fany unital channel is a random unitary channel. §

'.K.‘-Audena‘e‘r-t', and S. Scheel, On Random Unitary Chdnnels,‘ New J. Phys. 10, 023011 (2008).
1 It is not true in higher dimensions.
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L.]. Landau and R. F. Streater, Lin. Algebra Appl. 193, 107 (1993)







U is one of the Kraus operators.




=y
o
S
s
L
O
oD
=
Oy
&
S
A
)
o
=
e
=
&
<
)
U
fe=

Example 2







Example 3: The Tetrahedron Chan







- | Example 4: A Mixed Uniary Channel -




Any linear Function on a convex set,
takes its maximum values on
the extreme points of the set.

Very little i is known about the extreme points of
the space of hlgher dimensional channels.
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a stochastic matrix!




| The space of bi-stochastic maps has a simple structure.

3,

 But the fidelity is a non-linear function
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