
Common Quantum Gates

Operator Intuitive Gate Name Symbol Transfer Matrix

NOT (X) Bit Flip

[
0 1
1 0

]
Y Imaginary Gate

[
0 −i
i 0

]
Z Phase Flip

[
1 0
0 −1

]
Hadamard (H) Superposition 1√

2

[
1 1
1 −1

]
Phase (S)

[
1 0
0 i

]
π/8 (T)

[
1 0
0 eiπ/4

]

CNOT (CX) Entangle


1 0 0 0
0 1 0 0
0 0 0 1
0 0 1 0



CZ


1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 −1



SWAP


1 0 0 0
0 0 1 0
0 1 0 0
0 0 0 1



Toffoli



1 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0
0 0 1 0 0 0 0 0
0 0 0 1 0 0 0 0
0 0 0 0 1 0 0 0
0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 1
0 0 0 0 0 0 1 0




