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‣ Extracting probability distributions from channels:

The most general bilinear function                                   that 

extracts valid probability distributions from a pair of Choi states of quantum


channels                                         and                                         is


where                                                                                               a                                                                                        
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eCAD(⇢) = K0⇢K
†
0 +K1⇢K

†
1
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p
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p
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PPAR = 0.8346 < P SEQ = 0.8447 < P SEP = 0.8487 < PGEN = 0.8514
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Example: how to create a “valid” channel


• Take numerically imprecise matrix  C from the solution of an SDP


• Truncate C and define C \to (C + C’)/2


• Project C onto the subspace of valid channels, C \to L(C)


• Find coefficient eta such that C \to eta*C + (1-eta)*1 >=0


• Output C \to d_O C/trace(C)

C

C 7! C + C†

2
C 7! L(C)

C 7! ⌘C + (1� ⌘)I � 0

C 7! dI
C

Tr(C)

⌘
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CONCLUSIONS

• Unified tester formalism that includes indefinite-causal-order strategies.


• Strict hierarchy between discrimination strategies in the simplest scenario 

(2 copies, 2 candidates, qubit channels).


• Method of computer-assisted proofs readily applicable to quantum 

information problems.



THANK YOU!



EXTRA



PARALLEL PROCESSES

WPAR � 0

WPAR =O1O2 WPAR

Tr(WPAR
1�2 ) = dO1dO2

W
PAR 2 L(HI1 ⌦H

O1 ⌦H
I2 ⌦H

O2)



SEQUENTIAL PROCESSES

W SEQ
1�2 � 0

W SEQ
1�2 =O2 W SEQ

1�2

I2O2W
SEQ
1�2 =O1I2O2 W SEQ

1�2

Tr(W SEQ
1�2 ) = dO1dO2

W
SEQ
1�2 2 L(HI1 ⌦H

O1 ⌦H
I2 ⌦H

O2)



GENERAL PROCESSES

W
GEN 2 L(HI1 ⌦H

O1 ⌦H
I2 ⌦H

O2)

WGEN � 0

Tr(WGEN) = dO1dO2

I1O1W
GEN =I1O1O2 WGEN

I2O2W
GEN =O1I2O2 WGEN

WGEN +O1O2 W
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