
Phys 402: Applications of Quantum Mechanics

Homework IV fdue 930am, Thursday, Feb 9,2012)

[To receive full credits, please show all necessary steps that lead to your answers.]

1-J Problem 6.16 (onlya), c), dJ and flJ.

2) During our lectures, we have introduce the raising and lowering operators for
angular momentum and spins. In Prob.4.18 fpage 166), you need to further find out
their aclions.
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or, tacking on the normalization factor,
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and hence pa is not Hermitian, for such states.

Problem 6.1,6

(a)

[L S,¿"] : IL,S".I L"LSY + L"S"L'] : S"IL"'L'] + Sg[Lg, L,) + S.TL",LiI

= Sî(0) + SyeffLL") + S"(ihL!) = i.h(LyS. - L,S) : i¡ç¡' v 31..

Same goes for the other two components, ro Ilf,.S,f,] : rn(f, tÐ

[L.S, S] is identical, only with L ,* S, 
I PEE : iñG;l).]

[L S,J] :[L.S,L] +[L s,S] :?¡¿(LxS+SxL) :E

(b)

(")

(d) .12 commutes with all components of L (and S) , r" [f,-J- ¿'] : 0.'l

(e) Likewise, |E.s's,] :i.l

(f) lL.s,"r,] =[L.s,¿,] +[L s,s,] +2[L.s,L.s] =0+0+0==*F s,A:rl

Protrlem 6.17

lVith the plus sign, j:L+112(I: j-Il2): Eq.6.57+

Equation 6.65 + -tr| :
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3) For S=t/2 electrons with l=l-, find all the eigen states and eigen values for
the spin-orbit Hamiltonian. Hint: there are six states which are
degenerate when the spin-orbit coupling is absent. Find the Hamiltonjan
matrix of spin-orbit coupling for the 6-fold degenerate states. Apply the
degenerate perturbation theory. Only very few matrix elements are
nonzero.
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