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Stabilizers:
• Signed tensor product of Pauli matrices that leaves a 

quantum state unchanged  𝑀 𝜓 = |𝜓⟩

Stabilizer group 𝑆 = 𝑆𝑖 𝜖 𝐺𝑛 𝑆𝑖 𝜓 𝐿 ∀ 𝜓 𝐿 ∧ 𝑆𝑖 , 𝑆𝑗 =

0 ∀(𝑖, 𝑗)}

• For each stabilizer, the syndrome extraction circuit 
maps the logical state as 
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Fig:- [[n,k,d]] stabilizer code

n = number of qubit
k = number of logical qubit encoded
d = distance of code

Fig - Surface Code1

Challenges: 
• Qubit Layout

• Scaling: [[𝑛 = 𝜆2 + 𝜆 − 1 2, 𝑘 = 1, 𝑑 = 𝜆]]
                      Ex – [[13,1,3]], [[41,1,5]]

• Number of Syndromes bits  𝑚 = 𝑛 − 𝑘
Size of Syndrome table = 2𝑚

• Decoding: NP hard problem

Neural Network Decoder2,3:
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