
Pauli Matrices

σx =

(
0 1
1 0

)
σy =

(
0 −i
i 0

)
σz =

(
1 0
0 −1

)
The Pauli matrices σi are hermitian and unitary. Eigenvalues are -1,1.

σiσj = δij + iεijkσk

σxσy = −σyσx = iσz

σ2
x = σ2

y = σ2
z = 11

[σx, σy] = 2iσz

{σx, σy} = 0

Tr(σi) = 0

det(σi) = −1

σ+ =
1

2
(σx + iσy) =

(
0 1
0 0

)

σ− =
1

2
(σx − iσy) =

(
0 0
1 0

)

σx = σ+ + σ− σy =
1

i
(σ+ − σ−)

σ+σ− =

(
1 0
0 0

)
σ−σ+ =

(
0 0
0 1

)

11 = σ+σ− + σ−σ+ σz = σ+σ− − σ−σ+ 2σ+σ− = 11 + σz

1


