Name

5.73
Quiz 25

November 4, 2002

L. LeS=1[J-U-§]
LeS=LS +3;[LS_+L.S,]
H*® =(L+S

H™™" = 8 (L, +28,)

A. For a °F,,, state:
()  Whatis S?

(i)  Whatis L?
(i)  Whatis J?

(iv)  Evaluate (’F,,,M,[H*PF,,M,).

(v)  Evaluate (*F,,,M, =7/ 2[H*"™PF, ,M, =7/2).



B. ApplyJ~ =L +87 to both sides of | *Fy M) =7 /2> :|2F,ML =3,Mg =1 /2> where the two
basis states are the “extreme” states, respectively in the coupled and uncoupled basis
sets:

|20, M; =7 /2) = (L +57)2F, M =3,Mg =1/2).

Find the normalized combination of |2F,ML =2,Mg =1 /2> and |2F,ML =3,Mg =-1 /2>
that corresponds to |2F7/2,M] =5 /2>.

C. Verify that
2Fyp, M, =5/2) =7 V2| 2F, M, =2,Mg =1/2)+(6/7)""*|*F,M; =3,Ms =-1/2)

is orthogonal to |2F7 M, =5/ 2> which you obtained in part B.

D.  Evaluate (°Fs;,, M, =5/2H%™"PFy,, M, =5 /2).



