Only one configuration remains Mp=20, Mg=0 which can give
only a 18 term (L0, §=0). i

A{l, s 0}'.5'. ’
Ms = 0
’ e 3 1< v a .
Thus two cquivalent p-clectrons give rise m] 'D,RP and 15 13 s .
and no others. The finc-structure levels are 1D, , 3P, , 1, 5 an

‘)fl N
The same terms are readily calculated from Breit’s scheme.
In this scheme we write in a table

all the possible values of My whicn mo=l1 0 =

can be formed by the combination of |

my, and my, of the two clectrons.  For -2 1 ol

this we write the values of my and b ...‘v\*""”;

my, in & row and column respectively, m=l1 o i-11lo

The sums M are written below my, _TeZ | )

and to the left of my,. These nine SEPIEAN I

values of My, form three sets divided M=10 -1 -2 -1

by the L-shaped (dotted) lines. These S, P D|m

scts are ; v | fa
21 0 —1 -2 (I set) (two equivalent p-electrons)

1 0 —1 (IT set) Lh=1; l,=1

0 (111 set)

These sets of M -values correspond to L=2, 1 and 0 respectively
i.e. to one D, one P, and one S term.

The spins of the two electrons can be combined to form
cither S=0 (singlets) or S=1 (triplets). For S=1, both electrons
have the same spin quantum number ms and hence they must
differ in their values of m; . We cannot, therefore, combine any
of the My-values lying on the diagonal of the above table with
S=1 (because the diagonal corresponds to equal values of my,
and rm,,).  Also, we can use only the My-values from one side of
the diagonal, as those on the other side merely correspond to a
different numberin

: ( herwise they are identical
with, and arc a mirror image of those on the first side). Thus,
with =1 (triplets), we are limited to the following My-values.
1,0, -1 (Ir set)
which are the components of a term with L= 1.
to a ®P term or a 3p,, , » 2 multiplet.

When S=0, the electron

This corresponds

: s differ in their Spin quanwum
numbers anq there is no restriction on the values of M L Which
may be combined with this value of S.  As the II set of My values
has already been used to form the P term, we have only the
remaining Iand 111 sets to combine with §=0 (singlets). These
Sets are the components of terms with L=2and [=( respectively.
Hence they correspond to 'D and 1§ terms. |
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Thus two equi i

quivalent p-clectrons give 1S, 'D and®Pt
w1 . crms
or 1§y, 'D;and P, 1, ¢ multiplets, ,

These will also be the terms for p* configuration.

onf Let us now consid.c’r two equivalent d-clectrons ie. (nd)?
configuration. The Breit’s scheme for the possible My-values is:

My={21 0 =1 =
Mil43..2.1_0 |2
M=13 2.1 0 -1 |1
U7 )
M=i2.1. 005 =2 |0
. TN
_L_:__’__? =1 =3 -]
] Nt
S (UL -2 13 1, {-2
S'P1D 'F LG m,
| ' [} | 2

(two equivalent d-electrons)
11-=2. ’ 12==2.

There are S sets of Mp-values :
4 3210 —1 =2 =3 —4 (Iset)

3210 —-1 =2 =3 (IT set)
21 0 —1 =2 (IIT set)

1 0 -1 (IV set)

0 (V set)

These sets correspond to L=4, 3,2, 1,0 respectively ie. to
G, F, D, P, S terms respectively.

The spins of the two electrons can be combined to form
either S=0 (singlets) or S=| (triplets). For S=1, we are
limited to the My values from one side of the diagonal f.e. to the
following sets :

3210 —1 =2 =3 (Ilset)
1 0 —-1. (IV set)
These sets corresrond to L=3and L=1 and _give *Fand®P
terms or ®Fy. 3, « and °Py, 1, o multiplets.

The remaining I, III, ard V set. of M -values are to be.
combined with S=0 (singlets). They yield 1G, 1D and S terms
Thus two equivalent d-electrons give

lsﬂn IDR’ IGC ) SPO! 1,9 ’Fis 3> 4
These will also be the terms for @® configuration.

As a final example, we mow calcuate the spectral terms
arising from p® configuration. The six possibic . tutes for a singlc
p-electron in a very Sirong field are
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m = 10 = l b
m= 4t 1 - -
sible states for three (equivalent) electrons can be obtaineg

| possible combinations of the above six states taken
ime, with no two alike There will be 20 such

6!
(°C3 = 3—'—(—6——-—__3)' = 20) . They are

bd abe abf acd ace acf ade adf aef
bef bde bdf bef cde cdf cef def

Se 20 combinations we obtain My (= X nmy) and
This leads to the following tabulation :

E | 0 1 0 -1 2 l 0
T S N N e A

‘i"é’."* bef* bde** bdf ** bef*vcde cdf ** cef* def
-2 1 0 -] 0 -1 =2 0
R i T et B i B
values of My, are 2 which indicate a D-term (L=2).
with Ms =} and Ms = — 4, which are the
nponents of § = 4 , the term is 2D. Apart from
0, —1, —2and each with Ms -= § and Ms = <}

erm. Thus out of the above 20 combinations
o to form the %D term.

ing combinations, the highest M are I, and
ith Ms = } and Ms = — 4. They indicate,
erm (L=1,8=13). Apart from My = I;
ach with Ms = } and Ms = — }also belong
¢ the combinations marked**belong to the

= 0 0
=3 % -+ =3

d Ms s are the components of L = O and § = §
>0nd y term. Thus the terms of p® are

- gDo , 4So
2 s 325 2Dy 525 8%
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