QM 15-030-710-001 Winter 1998
Quiz 3: Angular Momentum. Central Field.
Monday, February 8

(12 + 18 points)
1. Counsider two weakly interacting systems with quantum numbers (I; = 1, m; = 1) and (I3 = 1, mg = 0).

e Find the possible values of the total moment L of the combined system (1 + 2) and evaluate
L and ﬁz;
e Find the probabilities w (L) of the possible values of L.
Hint: L2 =Y, L(L+ 1w (L), S, w(L) = 1.
Solution

e Possible values of L are 1 and 2. fm, =0,L,=1. E =h+1D)+0k(+1)+2mimg =4.
e 4=2w(2)+6(1-—w(2))=6—4w(2)sothat w(2)=1/2and w(l)=1—-w(2) =1/2.

2. For a spherical harmonic oscillator, U = kr?/2,

e Write the equation for the radial function (radial part of the wave function);
e Find the asymptotic behavior of the radial function for » — 0 and r — oo;

e Find the energy and the wave function of the ground state.
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and collecting terms oc 72 in the brackets,
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and collecting the terms o r¥ (terms o< 72 give equation for a above),
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