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Abstract

Result : Entanglement Order Preserving

« We consider port-based teleportationtJ(PBT)
with resource states influenced by Pauli noise.

 We find that the channel of noisy PBT can be
represented as a chain of channels with
number of ports and environment noise.

 We derive that the order of entanglement is
preserved under Pauli channels.

 We Investigate the upper and lower bound of
the entanglement teleportation!?l.

 Sending unknown Dbipartite two qubits state
using PBT to each qubit separately.

* Pauli noise affecting each qubit of the resource
states:
Po Pi 5.6 P2s.6  P3s5.5
E;(p)=—p+—XpX+—YpY +—7ZpZ

* Average of channel(noise) probabillities

1
Q=§(P1+P2 + p3)

» Positive partial transpose criterion as measure
of entanglement : M (p)
* Entanglement of initial unknown state:

MO = sin @

Result : Channel Decomposition

* Single noisy PBT channel A can be represented
as a chain of channels with teleportation fidelity
of noiseless PBT f(A,) and bilinear function of
noise probabilities p caused by environment:
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«» Consider &; and 8; as Pauli channels acting on a single qubit. If the
entanglement of bipartite mixed sates p, and pg satisfies

M (pp) > M (pg) > 0,
then it follows that
M ([€5 €5 a) > M ([€5 2 | Po)
for all €5 and 8; that satisfies
M (|€50&5|pa) > 0.
* The states teleported by the noisy PBT channels that maximize or minimize the

entanglement relative to the average of channel probabilities Q and the initial
entanglement M, are equivalent of the one on £z, (p).

. Left : The dots correspond to
\Q\ elements of a sample set of
\\\\ .
“\\\Q\\\ channel probabilities. Red dots
™\ cyeys
\Q\i\\\ \\Q\ are channels probabilities near
LN ™
1.0] \\i\}\\\\i‘:\\\ lower and upper bound.
ANEIN NEN .
\i\si\\@\i\}:\l 10.0 Right : The dots correspond to
TN -
ixgi;:\j\\\ig“ > \ elements of a sample set of
— ™ ]
p30-57 \Q\Q\;y \0.5p1 rotating angles (aq,a,) and
§\§>> (B4, B>). Red dots are angles
D’D \,o hearupper bound and blue dots
0'05_'54"“*5_;5_’ 10 are ones near lower bound

. (0,m)
P2 through phase flip channel.

Arbitrary two qubits state can be represented as

(Rola) - Ry (@) - R,0)) ® (R () - Ry (8| - |cos (g) 0)10) + sin (g) mm]

Regardless of (0 and M, the channels of boundaries are bit, bit-phase, phase flip
channels.

For phase flip channels, the initial states of upper and lower bound are
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Left : Lower and upper bound of entanglement. Right : Bounds of relative entanglement at M, = 0.8.

Entanglement of the unknown state teleported with noisy PBT Is
1
M = MO — (Moa IB)Q — (ZMO — 1)N

bounded with 0 < f < % 0 <a+ f <1 atweak noise and large number of ports.

Conclusions

Errors due to the noise of environment on resource states and limitation of size of
ports can be handled separately by using a chain of two independent channels.
The order of entanglement of two gqubits states Is not invariant to the separated
Pauli channels.

The lost of entanglement Is composed of a term proportional to the average of

noise probabillities with a slope of 0 to 1, and a term reciprocal to the number of
ports with a slope of O to 1.
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