
Noise Qiskit Lab



Bit-flip
on one of 
the three 
qubits

Bit-flip Noise

• Given this circuit, apply both the 
ideal and the noisy circuits.

• Measure the state fidelity between 
the ideal circuit and the noisy one.



RecoveryBit-flip
on one of 
three 
qubits

Correction Using the Three-qubit Bit-Flip 
Repetition Code

|𝝍𝝍⟩ After Bit-flip 𝑴𝑴𝒂𝒂𝟎𝟎 𝐌𝐌𝐚𝐚𝟏𝟏 Recovery |𝝍𝝍⟩ After Recovery

𝛼𝛼 000 + 𝛽𝛽|111⟩ 0 0 𝐼𝐼 ⊗ 𝐼𝐼 ⊗ 𝐼𝐼 𝛼𝛼 000 + 𝛽𝛽|111⟩

𝛼𝛼 001 + 𝛽𝛽|110⟩ 0 1 𝐼𝐼 ⊗ 𝐼𝐼 ⊗ 𝑋𝑋 𝛼𝛼 000 + 𝛽𝛽|111⟩
𝛼𝛼 100 + 𝛽𝛽|011⟩ 1 0 𝑋𝑋 ⊗ 𝐼𝐼 ⊗ 𝐼𝐼 𝛼𝛼 000 + 𝛽𝛽|111⟩
𝛼𝛼 010 + 𝛽𝛽|101⟩ 1 1 𝐼𝐼 ⊗ 𝑋𝑋⊗ 𝐼𝐼 𝛼𝛼 000 + 𝛽𝛽|111⟩

Note: 

𝛼𝛼 = 𝛽𝛽 =
1
2



Phase-flip
on one of 
the three 
qubits

Phase-flip Noise

• Given this circuit, apply both the 
ideal and the noisy circuits.

• Measure state fidelity between the 
ideal circuit and the noisy one.



5

|𝝍𝝍⟩ After Noisy Channel 𝑴𝑴𝒂𝒂𝟎𝟎 𝐌𝐌𝐚𝐚𝟏𝟏 Recovery |𝝍𝝍⟩ After Recovery

𝛼𝛼 ++ + + 𝛽𝛽| −−−⟩ 0 0 𝐼𝐼 ⊗ 𝐼𝐼 ⊗ 𝐼𝐼 𝛼𝛼 ++ + + 𝛽𝛽| −− −⟩

𝛼𝛼 ++ − + 𝛽𝛽| −− +⟩ 0 1 𝐼𝐼 ⊗ 𝐼𝐼 ⊗ 𝑍𝑍 𝛼𝛼 ++ + + 𝛽𝛽| −− −⟩
𝛼𝛼 −+ + + 𝛽𝛽| +−−⟩ 1 0 𝑍𝑍 ⊗ 𝐼𝐼 ⊗ 𝐼𝐼 𝛼𝛼 ++ + + 𝛽𝛽| −− −⟩
𝛼𝛼 +− + + 𝛽𝛽| −+ −⟩ 1 1 𝐼𝐼 ⊗ 𝑍𝑍⊗ 𝐼𝐼 𝛼𝛼 ++ + + 𝛽𝛽| −− −⟩

RecoveryPhase-flip
on one of 
the three 
qubits

Correction Using the Three-qubit Bit-Flip 
Repetition Code

Note: 

𝛼𝛼 = 𝛽𝛽 =
1
2
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