The Atomic states
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Figure 8.9 Schematic diagram indicating the increasing fine-structure splitting due to different
effects. This case is for an atom having two valence electrons, one in the 4p and the other in the 44

state. The energy is not to scale. From R. B. Leighton, Principles of Modern Physics, New York: McGraw-
IT: 77 FTOKON 42 D4 T TTend ot 4 aneansm e com mnn
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Figure 8.10 Energy-level dia-
gram for magnesium (two-
electron atom) with one electron
in the 3s subshell and the other
electron excited into the nf sub-
shell indicated. The singlet and
triplet states are separated, be-
cause transitions between them
are not allowed by the AS = 0 se-
lection rule. Several allowed tran-
sitions are indicated.

Singlets Triplets

Electron configuration —- 3sns 3snp  3snd 3snf 3sns 3snp  3snd 3snf
Term symbol —> 'S ‘P Dy 'Ry 1 PPorg *Digs “Fasa
Energy
(eV) Continuum Continuum
0 — — —
== ==
65 — 54—
L p7— 4
5s
4
—2
4s
7 tv&\&m N
_4 -
-5+
—6
AL=*1 AS=0
AJ=10, = = 0 — J = 0Ois forbidde
L AJj=0,%x1 (J ] is forbidden)
P (for the LS coupling scheme)



Energy

(c}") Singlet Triplet Q,%g Y5 \ LO J E’J éﬂe NS EZE
l

0

_9 | 1s3s

9 318, — 3%s, , §\/\Cu€ <o _H/‘«:j; ‘H/\G/ owe V5

_—
-
- -
-—
—

—94 + — S =
N —> U=k Tl o 1D
9 . - =
—95 (197 115(, (Ground state) [ S )y
. s — —

Figure 8.13 The low-lying atomic states of helium are shown. — - [, + S
The ground state (1S)) is some 20 eV below the grouping of the \) 3
lowest excited states. The level indicated by *Py; o is actually three ( jj 0y | > Té; 2 §

states (3P, ®Py, °Py), but the separations are too small to be ;—D ~) §O

indicated.
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What are the possible energy states for atomic carbon? ( $ — )
i 5o [rowl) (1
trons outside the closed 2s® subshell. Both electrons have ;_ ( (éyyy,me‘f/v{c} ﬁr& | (Aﬁg’ﬁéiﬁ) C;]Ué
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¢ = 1, so we have L = 0, 1, or 2 using the LS coupling {’fm Wove qEM'“ A
scheme. The spin angular momentum is § = 0 or 1.
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