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Shor’s 9-Qubit Code

9-Qubit Code

Errors



Stabilizers



Stabilizers

What about M* = I Z Z I I I I I I⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ?



Stabilizers



Stabilizers

S contains 2n-k elements 
assuming the minimal 
representation has n-k 
generators



Stabilizers

If an error E anticommutes with some M  in S  then E  is detectable.

e.g.

E = X I I I I I I I I⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ⊗

E = I I I Z I I I I I⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ⊗ ⊗



Stabilizers

● Simpler representation of a quantum code.

● Simpler to find the errors the code can detect and correct.

● We can build a circuit from the stabilizer.

● Reduces a multi-qubit state down to a single qubit state (assuming we are encoding one qubit).



Circuit



5-Qubit Code

● Shortest code to correct a single error.

● Non-CSS code.


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10

