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The action of the introduced spin operators ST on the vectors |e,,) can be interpreted as a scaling of iv/2 and adding
to or subtracting from the index m of the vector respectively, where we consider |es) = |e_g) = 0.
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The probabilities are equal since S® and H are compatible, and so the order in which measurements are made does not
affect the probability of the combination of measurements.



Problem 3

(i)

Getting S®, H and |+) in a usable form
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Finding the anti-commutator
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Finding the expected values
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Finding the uncertainties

2

A(S?*)” = (s]s) (where |s) =

= (W] (8° = (8%)) (8* - (%)) [v)
= (YIS°S% [y) — 2(S%) (¥ S [¥) + (S%)* (¥|v)

I h 3.2 312
= g B = () 55 I = 14) = 2877+ (89
K2 9K?
ST ATiT
_A41R?
~ 100

—(8%) [¥))
(since (S?’)T =8?%)



AH? = (h|h) (where |h) = (H — (H)) |¢))
= (Y| (H — (H)) (H = (H)) |[¢) (since H' = H)
= (V| H H |¢) — 2(H) (0| H [v) + (H)* ($]¢)

J J
=ﬁ(4<1l+<2l+<i’>|+2<4I)27\/E(4I1>+\2>+\3>+2\4>)—2<1L1>2+<H>2
J2 169.J2
:5(16+1+1+4)— 100
~99J2
400

Checking the relation
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Finding the anti-commutator
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Finding the uncertainties
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