HW2 solution

Problem 1.

From Eq. (9.166)-(9.168) we get
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so the answer to (a) is
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and to (b)
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Check:
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Problem 2.
(a): |1,4+1), [1,0), |1,—=1), 0,0)

(b1):
From Eq. (2) it is clear that the eigenstate of J, (with eigenvalue k)
IS
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Obviously, it is also an eigenstate of J? with cigenvalue 2% The

probability to measure J? to be 2h% and J, to be h is

(LALlP = 1257+ 5)

(h2):

From Eq. (2)
(L) = nllaf* = |y?)

If one measures f(J.) one gets f(R) with probability (1, +1[))|* =
|a)?, f(—h) with probability (1, —1|¢))|* = |y/|?, and f(0) with prob-
ability (1,0[¢)|* + (0,0[¢)|* = | 8]* + |6]*. Check: the probabilities
sum up to |a|* + |B]? + |v]* + |6]* = 1 as required.

(b3.1):
Mean value of J? is (|J2[0) = 20%(|a)? + |B2| + |7|?). If one
measures f(.J?) one gets f(2h*) with probability |a|> + [8%] + |v|?



and f(0) with probability|d|?.
(h3.2):
From Eq. (3) we see that the mean value of J, is
(Wl Sy = V2R(a+7)8"
For the second part of the problem one needs to know the eigenstates

of J,. From Eq. (2) we get
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So, if one measures f(.J,) one gets f (k) with probability [(1, +1,|¢)[* = |*32+
h) with probability |(1, =1[¢)|* = %32 —Z5|*, and f(0)

1,0.)

2P (-
with probability [(1,0,]¥)]|* + (0, 0]¥) > = M + 4%

Check: %42 + 5|* + |25 — ¢4+WV'+W2—1

(b4):
If one measures J2 possible results are h* with probability |(1, +1[t) >+
(1, =1Y)[* = |af* + |y]* and 0 with probability [{1,0[¥)|> +
1(0,0[)]? = |B)? +|0]?. Again, sum of the probabilities is 1. Also,

if we weigh probabilities with values, we get mean of J2, see Eq. (4):

(ol + ) = (@l 72]y)



