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PRELIMINARIES

* Any Completely Positive Trace Preserving (CPTP) map can be represented in Stinespring

representation
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PRELIMINARIES: QUANTUM CAPACITY

Alice wants to send an arbitrary state p to Bob, using n times the noisy channel A. Alice encodes
her state to p,, and Bob decodes the received state to obtain the original state p. The maximum

achievable rate -282 l:m(p ) for large n is the quantum capacity.
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QUANTUM FLAGS AND NEV BOUNDS ON THE
QUANTUM CAPACITY OF THE DEPOLARIZING
CHANNEL

I
Ap(p) = (1 —p)p®o, + p-®0;

We choose 0y = 2|0 >< 0] + (1 — c?)|1 >< 1|, o, =1]0><0|.
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A, is degradable and we compute Q(Ap) = Q4 (Ap ) 006 005

Our results are analytic and works in any dimension.

010 015 020
3p/4

025

030




BOUNDING THE QUANTUM CAPACITY WITH
FLAGGED EXTENSIONS

Given the following flagged channel
Alp] = ZPiAi[P] ®|p; >< ¢
we found the sufficient conditions for the degradability.

We have improved the previous upper bounds on the quantum cap of depolarizing channel,

generalized amplitude damping channel, BB84 channel.

Our results are analytic and works in any dimension.




UPPER BOUNDS ON THE QUANTUM CAPACITY OF
DEPOLARIZING CHANNEL
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FUTURE WORK

* Many uses flagged channels

* Using flagged extensions to study continues variable systems.

* Studying two way quantum capacity using flagged extensions.




