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The Goal: Define and Calculate the following:

Classical Channel : | Quantum Channel

One Capacity Four different capacities
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= qlogq + (1 - @)log(1 — ) + [H()
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1 Capacity of Quantum

Channels
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 We take an ensemble {p;.p;} and calculate

@ =5 Y pe0)] - Y ps@p)




B The input nsemble can be taken to be pure, §
& Thm. 13.3.2. Mark Wilde (arxiv.org.1106.1445.).
- Tomaximize the first term, we take p = —.
For the second term:

 Since SWUH=S@) VU.o
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Example 2: C(l) Capac1ty of B1t ﬂlp Channel

We take p = 2 to max1m1ze the ﬁrst term

 ZUpenl) = |0 —pip + pXpX| = 3 pS[(1 - poi+ pXoX].

Intultlon {Pp|l//l>}'_ {1/2 |+> 1/2, |—>}

f;f - IAI‘lVariaﬁt:St ates ;




Intultlen'*“ {Pl, |l//l>} = {1/2 | +> 1/2 | = >}

A 5( 2) ‘ 25(|+><'+ ) _ES(l —n—1=1




- Example3: ¢V Capacity of Amlitude-Damping

Intuition: (P lw)} = {p,10); 1 =p.ly))
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)|a|2+ (1—- 2
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1P = S0P - (1 =S

‘ Using S(6) = S(UsU?) we can take a and b to be real.
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Q2-Entanglement-Assisted Classical Capacity
of Quantum Channels
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Cp(®) = Max I(p,®)

I(p. @) = 5(p) + S(®(p)) = S@(p)
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Example 1:




' = G (1= 200, (1= 20)2).

T=p % 0. 1







1, = S(p
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Quantum Channels
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Calculatlon Quantum Capac1ty

of Quantum Channels

J (p’ ‘I’> - S<‘1’®”<ﬂ>> S((cDC)@”(p)) .

. @ =Malpo™

C= hm .—J [CI)]

'n—>ool’l

. '}_"'«,Obv10usly thls Capaqty cannot be calculated

. Except When the channel is degradable




€= J[®] = Max !




4-Private Capacity of Quantum Channels
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Smgle Shot '.’"apac1ty C (A) = max{pl,pl} [)((A) )( (AC)]
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‘ | %0(p)=*_(p ® 1)
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degradable Channels
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~ Is there any non-trivial example of
~ For which we can calculate the quantum capacity?
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https://scholar.google.com/citations?view_op=view_citation&hl=en&user=XSRfArcAAAAJ&sortby=pubdate&citation_for_view=XSRfArcAAAAJ:VaXvl8Fpj5cC

