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Problems

Problems 18.2.2, 18.2.4, 18.2.6 Shankar
5 marks each

Problem 2:

Consider a system of two spin-1/2 particles whose positions are fixed. Assume the two spins interact
through the Hamiltonian

H = AS1 · S2exp(−t2/τ2).

Here A and τ are constants. At t = −∞ the state of the system is | + −〉. Here |m1 m2〉 represents
the simultaneous eigenstate of S1z and S2z with eigenvalues m1h̄/2 and m2h̄/2 respectively. Compute the
probability of finding the state in | − +〉 at t = ∞. Solve the problem exactly and by using first order
perturbation theory and compare your answers.
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