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Exercise 6 (Interchange of spins) (10 points)

We consider the Pauli spin operator
⇀
σ = (σx,σy,σz) with

σx =

(
0 1
1 0

)
σy =

(
0 −i
i 0

)
σz =

(
1 0
0 −1

)
that obey the relations

σ2
i = 1 , i = x,y, z

σiσj = iσk , (i, j,k) ∈
{
(x,y, z), (z, x,y), (y, z, x)

}
[σi,σj]+ = σiσj + σjσi = 2δij1 , 1 =

(
1 0
0 1

)(1)

⇀
σ(i), i = 1, 2 is the spin operator for the particle i.

(a) Prove
(
⇀
σ(1) · ⇀σ(2)

)2
= 31− 2

(
⇀
σ(1) · ⇀σ(2)

)
(b) Show that the operator

Q12 =
1

2

(
1+

⇀
σ(1) · ⇀σ(2)

)
interchanges the spins of particles 1 and 2:

Q12
⇀
σ(1)Q−1

12 =
⇀
σ(2)

Q12
⇀
σ(2)Q−1

12 =
⇀
σ(1)

(2)


