[image: image1.jpg]. (25 pts.) Starting with the direct product space |jimi) x |jams), where j; = 3/2 and j, = 1/2,
construct the direct sum space [JM) corresponding to J=J+J.

2. (25 pts.) A system consists of two particles. The angular momentum of the first is such that 3z
gives a value of j (j1+1)A? = 122 and for the second, J# gives a value 0f]2(]2+1)h
2h%. Construct the state of the system where the total angular momentum J = J;+J3
is such that J? gives a value of j(j + 1)A? = 12h% and J, takes the value +3h.

3. (25 pts.) Let § = S, +5,+55 be the total angular momentum of three spin 1/2 particles (whose
orbital variables are ignored). Let |sym;samaosams) be the eigenvectors common to
S1z, Saz, S with eigenvalues mifi, mah and mgh, respectively. Of course, my,ms
and mg can be either +1/2 or -1/2. We are searching for the total sum basis |SM)
which are eigenvectors of S? and S,.
a) Determine the values that S and M can have.

b) Give the basis [SM) in terms of the product basis |s1mqs2maszma).

. (25 pts.) In class, we defined an Irreducible Tensor Operator (ITO) by it’s commutators with
the components of the total angular momentum operator

[T, T = gnT - (1)

[Je, T9) = A/E(k + 1) — g(g £ DTF (2)

a) Prove that a scalar operator, as defined in class, is an ITO of rank 0.

b) Let {|pJM)} be a standard basis of common eigenstates of J? and J,. By taking both
sides of Eq. (1) above to have the same matrix elements between [pJM) and |p/J'M'),
show that (p'J'M'|T¢|pJ M) is zero if M’ is not equal to M + .




