3. The quantum nambers of twa electrond in a two.valence
electron atom are

me=b, =3, s},
g ‘. ’I] "", £ "i.

(n) Assuming /.-S coupling. find the possible vaimes of [/, and henes

of J. () Assuming /- coupling, find the possible values of /

g;\lnw;f 4 77
Solation. (a) Given that :

I =3, ly=1|
L=|l=hl | k=h]+ Voororr i)
=23, 4.
Again, b= §, B35 =
) S == l 5y —5; ‘, ‘ S‘—‘.Y:i S TN POSS——— (5¢-5 54)
= 0, I.
Hence the J-values are ;
J=|L=S]uirns (L+S)
For § == 0Oand L=2, 3, 4, we have
J =123 4.

For § == 1 and L=2, 3,4, we have

J=1,2,3; 2,3,4 and 3, 4,5.
(b) Il o= 3. 5 = *.
g jl = | ,l—sl l, ! 11—31 \ -} | ——— (l|+.\'|)

- L
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Again, l, =1,5 =14§.
_ 1 3

=77

These give four jj, j; combinations :

3V GG D

These combinations give the following J-values :

(-%- : —,-5,—-) gives J = 3, 3.

2
3
2

. . Z) 8iycs J =133 4, 3

We see that J values are the same i both cases.
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Solution.  The configuration <

compute spin combinations, \We have l
|
[ ) \\“ A ‘\“‘ e “_:‘ .

\\“ e .9 : 3
\‘l‘“\i“ A Q, I. Then on \‘or“t'in-
alues, we obtain

Ip &4 is even.  Let us first

On combining & and &, We
ing 8y with each of these 8

R T
k\ - ..,‘..- . ..- . ...,:.
L) b} b
s0 that 23S 4+ 1 = 2, , 4,

which correspond to two sets of doublet terms and one set of
quartet terms,
Let us now compute orbital momenta combinations.  We
have
o 1 By Ly = 2
On combining 4 and /fy, we obtain
L'=0Q,1, 2.
Combining /y = 2 to cach of these L” values, we obtain
Le=2:1213:01234
which correspond to
D:P D F.;S P D, F G states,
The possible terms are
S AN SIYE AR AP, B D, YD), NI AR
1S, 1S, 48, EP, AP AP D D 4D AF, AR AF 3G, 3G, G
that is,
1S (2), PP (4), 1D (6), *F (), *G (2), 45 (1), 42 (), D (D) AFQ) G
where the numbers in parentheses indicate the number of the
corresponding terms.
Including spin-orbit splitting, we can write

‘Sln (2)0 'Pl[“ v 3N (‘n. “l)‘" y O ((\)‘ ’FW‘ ' MR (4‘ . 3("“‘ . e t:\‘
San (1D Pusvy o n () Dy e s s 1n (), Fo s a1 o o (D
Gapav 1 v oras ura (1) 5 & total of 63 levels,
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