Gasiorowicz 3" edition April 24, 2008
P10-14.

A particle of spin 1 moves in a central potential of the form

S-L (s |_)

——V,(r)

What are the values of V/(r) in the states J=L+1, L, and L+1?

Solution; )
V(R = V(1) + hLV(r) [CHELAvS
§-L=[6+D) -8 - L] = [ 8" - [

With spin =1, S? =11+ 1A% = 2h®
§~[=%[32—E2—2h2]
Casel. J=L+1

J2 =3 +D)h? = (L+1)(L+2)R?
L? = L(L+1)n°

C =%[32 L2 —2n7] =%[(|_+1)(|_+ VR = (LY(L + )4 — 2°]

=%[(L+1)(L+2—L)h2 _on?]
:%[(2L+2)h2 _on?]
_Ln?
V() = V, (1) + |_:2 Vo) + 5 1) = V(1) + LV, (1) + L2V, (1)
Casel. J=L
J2 =30 +Dh? = L(L +1)n?
=L(L+1)n*

L :%[32 —L*-2n7] :%[(L)(L+1)h2 —(L)(L +D)r® —2r°]

=—h?

+ (‘Zf)z V,(1) = Vo (1) =V, (1) + Vs (1)




Case3. J=L-1
J?2 =) +Dh? = (L-1D)LA?
[? = L(L +1)n*

S.L =%[32 2207 =%[(|_—1)|_h2 (L)L 4R — 207]

_ %[L(L _1-L—1)r? - 207]

_ %(—zuf _2n?)

=—(Ln* +1n?)
— (L2 +7?) - wn? +n?)f
h? nt

V(r)=V,(r)+ V,(r)+

Vs(1)

=V, (1) = (L+ D)V, (r) + (L +1)?V,(r)




