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Consider the elastic scattering from the potential V(r) = V,e /2% , where Vo> 0.
a) Find the differential scattering cross section in the first Born approximation (5 points)
b) Find the total scattering cross section for the low energy limit (3 points)

¢) Find the total scattering cross section for the high energy limit (4 points)

2
Consider a 1D-harmonic oscillator with Hy = f—m + %mwzxz. The eigenstates of the

oscillator are denoted by |n) with energies E,(lo) = hw(n + %).

Suppose a perturbation H’ = Ax? is introduced. Recall that for 1D harmonic oscillator ,

X = /% (A +AY), Alny=+vn|n—1), and Aflny=vn+1|n+1)

a) Calculate the energy of the nth level to first order in A (5 points)

b) Calculate the eigenstate of the nth level to first order (4 points)

Showthat [L,L.S]=ihSxL (4 points)



