Spin measurement

Let |s) be the following spin state where 6 and ¢ are Bloch sphere angles.

|s) = <Sin(;js2()ee/jg(i¢)>

Find spin measurement probabilities for directions x, y, and z.

Eigenstates for the x direction.

o) =% (1) =5 ()

Eigenstates for the y direction.

=5 (1) w=5(1)

Eigenstates for the z direction.
1 0
’Z+> = (O> ) ‘Z*> = (1)

For spin measurements in the = direction

Pr(+2) = [(z4]s)]> = 1 + $sinfcos ¢
Pr(—2) =[(z_[s)]* = 3 — Lsinfcos¢
For the y direction
Pr(+2) = [(y4]s)]? = 3 + L sinfsin ¢
Pr(—2) = [(y_|s)|* = % — Lsinfsing
For the z direction
Pr(+2) = [(z;[s)]? = 1 + L cos b
Pr(—=2) =[(z_|s)|* = 3 — 1 cos¥



