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Exercise 10

Calculate the expectation value of 〈~σ ·~a⊗~σ ·~b〉ψ− for the Bell state |ψ−〉 = 1√
2
(|↑〉 ⊗ |↓〉 − |↓〉 ⊗ |↑〉).

Exercise 11

Calculate the Eigenstates of ~n · ~σ, where ~n is a normalized vector.

~n · ~σ|±~n〉 = ±|±~n〉

Remark:
Use spherical coordinates for vector ~n:

~n =

 sinθcosφ
sinθsinφ
cosθ


Exercise 12

Calculate the probability for measuring at Alice’s side spin up along direction ~a and at Bob’s side
spin up along direction ~b

P (⇑ ~a,⇑ ~b) =
∣∣∣(〈+~a|A ⊗ 〈~b|B) |ψ−〉∣∣∣2

for the given Bell state |ψ−〉.


