SP425: Advanced Quantum Theory Addition of Angular Momentum Due Friday September 18

Question #1:
(a) |0 0) = —(| 1)) — | I1)) is the only state with s = 0. So
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Py = |cos(wpt)|* = cos®(wyt) chance of measuring 0

P,y = | —isin(wpt)|* = sin®(wyt) chance of measuring 2h°

(S%) = cos?(wpt) - 0 + sin®(wyt) - 2k

(S%) = 2h*sin’(wyt)
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Question #2:
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Question #3: S? = (S(l)) + <S(2)> + 2 él) x2> + 2 351) 352) + 2 z(«l) ,5:2)
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Sy 1) = g] 1) for a single spin. Therefore QSS)S’Q(;Q)\ M) =2 (g) (g) | )

S, 1) = %\ 1) for a single spin. Therefore 2&5”5152)\ M) =2 (ii) <%i) )
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Putting these together, S?| 1) = T! ) +T\ 1) +§\ W) — 5\ ) +5\ )

which adds up to | S?| 1) = 2h%| 11)|. Therefore | 1) is an eigenstate of S? with
an eigenvalue of 2h%. This corresponds to h?s(s + 1) for s = 1.




