ON THE DUALITY OF

TELEPORTATIONAND DENSE CODING

UNIVERSITY OF

ILLINOIS

UUUUUU ~CHAMPAIGN

arXiv:2302.14798

Felix Leditzky
University of lllinois Urbana -Champaign
July 27,2023

TQC 2023, Aveiro , Portugal

Eric Chitambar




Quantum teleportation

tum State via Duaj C’Iassical and
-Rosen C‘hanneIS
Charles H. Be

nnett (1) Gilles Bra.ssard, (2) Claude
Richarg Jozsa, (2) Asher Pereg, (4)
27:37; Research Djyy.
(2)

Crépeay, (2),(s)
and Williay, g Wootters(5)
Dzmszon, r.J atson Research, C’enter, Yorktown Heights New York 10598
- épartement 1RO, NIVersite de Montreg; P 6128, Uccursale wq» ontréal, Q ec, Canadg H3C g7
(3 Laboratire d ’Informatz'gue de UEeoje Normale S’upérieure, 45 rue d'tyy, 75280 Payi DEX g3, France(a)
4 epartmens of szyséc.s, Ta::fmz’on-f.smei Instityte of Te?cfmo{qu, F2000 Haifq, Israe]
®) epartmengt of Piaysms, Willi am, s Co![e_ge, Wiﬁiam.stown M
Ceived 9 Decemn

» Massachysey 01267
mber 1992)



Quantum teleportation




Quantum teleportation

c¢ C e
& H:c —X
- :
Alice A x
‘@+>AB B

e Alice applies a qq-to-c encoder, which is a positive-operator valued-measure (POVM) {IT4¢—=X1
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e Alice applies a qq-to-c encoder, which is a positive-operator valued-measure (POVM) {IT4¢—=X1

e Bob applies a family of g-to-q decoders, which is a family of completely-positive trace-preserving

(CPTP) maps {DE~C"},
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e Every bipartite state p*7, encoding POVM {ITA¢}, and decoding maps {DF 7"}, define a
|C|-dimensional one-way teleportation protocol (p, {Il,},{D,}) for channel A : C — (",

0 Ao) =) D77 (Tracll® @ 1) (4P @ 09)]) .
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e Every bipartite state p*7, encoding POVM {ITA¢}, and decoding maps {DF 7"}, define a
|C|-dimensional one-way teleportation protocol (p, {Il,},{D,}) for channel A : C — (",
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e How good of a quantum communication resource is this channel?
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How good are general teleportation channels?
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How good are general teleportation channels?
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