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Bit-flip channel

One-qubit bit-flip channel can be represented by Kraus operators K| = /p 01, K5 = /q1. The dynamics of an arbitrary X state
under one-sided bit-flip channels can be written as

qp11 + pp3s 0 0 qp14+ ppss
BB (x) = 0 qp2+paap P23+ ppiy 0

0 qp>3+ppP1a P33 +pup 0 ’
4Py + PpP23 0 0 qPas+ p2p

qp11 + pp2 0 0 qp14+ pp23
OBL(X) = 0 gp22+p1ip  qp23—+ppi4 0

0 qPy3+ PPy qpP33+ Pasp 0
qpis+ P33 0 0 qp4s+P33p

(ShH

By using equation (3) of the main article, we get as the concurrences of the output states

C(@V (X)) = 2max {07 1ap + P33a] — \/ (P20 + Paaq) (P33 + P119), 1P14q + P23p| — v/ (P11p + P33q) (Pasp +P224)}7

C(®HH(X)) = 2max {0, 1P14p + P33a] — V(0330 + Pasq) (P22p + P119), |PT4d + P33 — /(P11 + P22q) (Pasp + P339) }
(S2)

Due to the form of the solutions it is not as simple to solve analytically, when the decay of entanglement is symmetric. Still we
can find a set of sufficient conditions for symmetric entanglement decay:

(P14 € Ror pp3 € R) and (p22 = p33 0r P11 = Paa) (S3)



Bit-phase-flip channel

One-qubit bit-phase-flip channel can be represented by Kraus operators K| = ,/p 62, K = ,/q1. The dynamics of an arbitrary
X state under one-sided bit-phase-flip channels can be written as

PrY(X) =

PrE(X) =

By using equation (3) of the main article, we get as the concurrences of the output states

qp11 + ppP33 0
0 qp22 + pasp
0 qpy3 — PP14
qpiy — pP23 0
qp11 + pp2 0
0 gp2 +pip
0 P33 — PPis
P4 — PP 0

0

qp23 — PPiy
qp33+p1p
0

0

qp23 — ppP14

qp33 + paap
0

qpi4 — pPy;
0
0

qpPaa+ p22p

qp14 — pP23
0

0
qp4aa+p33p

(54)

C(@LY (X)) = 2max {0, 10334 — Prap| = V/ (P20 + Paaq) (P33P + P119), |P14q + P3Pl — v/ (P11P + P339) (Paap + P224) }v

C((I)RL(X)) = 2max {O, P339 — Piap| — v/ (P33 + pasq) (P22p + P114), [P1ag — P3| — V/ (P11P +P2261)(P44P+P334)}-

(85
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