SOLUTIONS TO HOMEWORK 5
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3) For a configuration 3d4p we have £, = 2, 4, = / and 5, =S, = 2
Hencel £/, — 4, ) < L <4+ A, and A=/, 2, 3.

Alsol3-S,] S S < 545, s05=0, |,

Then, 1S~ 4)<3 S L+3

A=,5=0 =23=|

L= 1,S<| 2T <0, 2

L= 2 Sco= Y=

L=2,5c) =3=1,2,3

A=3 s5c0 = 3=3

L= 3,3<1=> 3= 2,3,4 .There are 12 levels in total. [10]

4) forthe 3 p— 2 S transition, A =656/ A so

202G X0 /N3 =>F173 x 107 [5]
The dipole matrix element has a radial part and an angular part.
Since
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M= SRepFRsrdr - V1 o ¥, sihode.Ad
Now since the dipole (which is polarised along z) has no & dependence, we have

the selection rule & M = o since else the angular integral is zero. Hence instead
of > we are only allowed m=o . The angular integral is

A= SY o . Kagr 4nodedd =5 S | Vi |* Ane dedg
(since Yo = J3%r 009). [3]
Hence A= /3 .
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The radial integral
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Hence multiplying by /5 we obtain M 8 = Q ‘H;B
SO
The probability == 7173 X 10 ™ x &1y == 454X 10%s™! [5]



