1. (jimq|e | jyms) is the propagator of eigenstates of J* and J,. (Here h = 1.)
(a) Show that when [J 2 H } = 0 this propagator vanishes unless j; = jo. We denote in
this case (jmile ™ tjma) = K m, (1),
(b) Prove that K$ m, (1) = 32, K m(t — t1) K, (t1) when 0 < t; < t.

(¢) H = wJyz for a particle in a magnetic field along the z-axis. Find the explicit

expression of Kﬁ{i}g (t) for all my; > msy for this Hamiltonian (you may use the
collection of formulas).

(d) Calculate Tr KU=Y(t) =" Kﬁ{if)(t), from the expressions you got in (c).

(e) Now let it = [ and reinterpret your result from above as the partition function
Z(B) = Tr(e PH). What is the expectation value of the energy
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in the zero temperature limit § — oco? Is the result expected?




