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Potentially useful information
Spin-1/2 particle

Ŝz =
ℏ
2

(
1 0
0 −1

)
Ŝx =

ℏ
2

(
0 1
1 0

)
Ŝy =

ℏ
2

(
0 −i
i 0

)

Eigenstates for the spin operators:

|+ z⟩ =
(
1
0

)
; | − z⟩ =

(
0
1

)
; |+ x⟩ = 1√

2

(
1
1

)
; | − x⟩ = 1√

2

(
1
−1

)
; |+ y⟩ = 1√

2

(
1
i

)
; | − y⟩ = 1√

2

(
1
−i

)

Spin-1 particle

Ŝz = ℏ

1 0 0
0 0 0
0 0 −1

 Ŝx =
ℏ√
2

0 1 0
1 0 1
0 1 0

 Ŝy =
ℏ√
2

0 −i 0
i 0 −i
0 i 0

 .

Eigenstates of the Ŝz operator (in the z-basis):

|1, 1⟩ =

1
0
0

 ; |1, 0⟩ =

0
1
0

 ; |1,−1⟩ =

0
0
1



The commutator of two operators is defined as [Â, B̂] = ÂB̂ − B̂Â.

Potentially useful mathematical expressions

i · i = −1; i · (−i) = 1; 1/i = −i;

eiϕ = cosϕ+ i sinϕ; eiπ/2 = 1; cosϕ = (eiϕ + e−iϕ)/2; sinϕ = (eiϕ − e−iϕ)/2i;

eiπ = −1; e±iπ/2 = ±i; e±iπ/4 =
1√
2
± i√

2
;∣∣eiϕ∣∣2 = 1;

cos 2ϕ = cos2 ϕ− sin2 ϕ; sin 2ϕ = 2 sinϕ cosϕ


