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Table 6.6 Elcctronic states arising from ground configurations in which there is more than one clectron or
vacancy in a degencrate orbital

Point Configuration

Stares

Point Configuration
group

States

C; (C)'
C. (4')’
Cs (fn):
(t’:)’
Co (e))! and ()}
(o) (‘-’u)x
(fz)x
(',)2
C. Ee.); and (C,)'
€3
C)- (‘)’
Rl (‘):
Av (‘!):
(e2)*

Cev (e:)’ and (&;)°
Co. (=)

&y

Dy (e

D, (f)x
Dy (e, )’

(rs
D, (e')z and (ﬂ)f
Cy, (¢ and (e°F
C.'. (f'), and (f,)’
Csn  (¢7)? and (e7)?

? (e3) and (€3)*
Cop lewl (e
) 4 ana ¢y,

(e;’)

Dsy [C‘)’ and (‘.):

Daa (ﬁ)’ and (ey)
(Q)z i

Dss  (e,,) and (e,)
(e3,)* and (eg.s)’

Des (&) and (es)
(‘l)l and (CA)’
(f))’

A+"'A+E
‘A4'A+'B+'B
TA+AYE;
"A+"A44-'E,
A+ 'A+E;
A+ A+ E,
A+ A E,
*A+'A+E,
3A+'f'+‘£z
‘A+'A4+ B4+ B
A4+ 'A,+'E
‘A.4+'A,+'8,+'B;
A, + A, +'E;
)A;+'A|+l5,
T 4L3ET+'A
DI S B
A.+'A+E

’Aiv+ 'A‘0+ ‘Ela
’A:.'F 'A|-+ 'ﬁl'
A+, +E,
’A;‘f‘ 'I‘. +.£A

A +"A,+'B, +'8;

Dy, (e and (7)?
D,y () and (&)}
Dy, (€}) and (7))
(e3)? and (e3)
Dan ("l.)’- (e, ).

D ? and (=)
N (8,)* and (8,)°

(e
Se  (eF and (e)?
Sa  (e,)? and (e3)*
(f;)’
Te )% (),
(’:)3 and (‘3)‘
('l)’
(¢ :Z’

(e)*

T (£)® and (0)*
(0%

e)?

O (105 (1),
(2,0, (0,07,
(13,03, (10°,
(13.)%, ()
(1,

()"

(f:.)’ %

(¢, and (e,)*
o (t)%, (¢,).

(t;) and (1;)*

(t,)

;)

(e)?

?;3)’ and (e,‘)’}

JAH AV E
’A;.+IA|'+‘B|'+'B:'
Ay +'A 4+ B
’A', +'A, 4L}
A+ AL+ E,,
_\x; +l£‘0 +.A‘
J):'- +lz-“v +||~’
A+"A4+"'B+''B
A, +A,4+E,
*A+'ASE,
*A+'A+'B+'S

AT+ A+ 'E+'T,

.A|+:E+:T| +IT:
‘A;+’E+’T. +:T}
‘A, + A+ 'E
T4+'A+"E4+'T
AL ESLITHT
A’ A+ E

Mg+ A+ E T,

A TE AT 4T,
A+ T E AT 41T,
SArgt T E AT 4T,
‘A2-+=£-+ -TI|+~r!v
A+, B,

3T+ A+ EST,
A+ TEST 4T
‘A;+ =£+ )T. + 'T:
‘A 4+ A+ E
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7.2.3. Electronic Selection Rules
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Figure 7.17 Potential energy curves for the ground and several excited states of C,;. (Reproduced,
with permission. from Ballik, E A, and Ramsay, D A, Astrophys. J., 137, 84, 1963 published by
the University of Chacago Press; Copyright (1963) The American Astropomical Socieiy.)
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N2 1.1. AHy moleuwles.

Table 7.8 Ground and excited configurations of some AH, molecules.

@8 zbzx\

5
&

orbital
energy

@& b, Iny @ :
%} BH,

@‘ 8 ' . (1e,)*(2a,)*(14,)% 1 n,)!
1b2 CH d s

@ 3 (1a,)*(2a,*(1h)*34a,)?
33,

@ e i ity (10,’(20,)%(1,)'
g I 3oy B (1a,)%(2a,)*(3a,)"

231 10:: @@ NHUH0 ") (Lt 17020, 70 AP 3a, 11 by )
(L P 2ay b 0% a0t h,)?
20"9 @Q H.0 ay P 2a b 3a, b,

Molecule Configuration State LHAH
XAz 180°(?)
A4, <180°(?)
BeH, (10,)*(20,)*(10,)? Xizr 180°(?)
=3 e
. 4 a’B, < 180°(7)
5 (1a,)*(2a,)*(1b,)'(3a,) {J'Bz <180°(%)
(1a,)*(2a,)*(1b,)%(3a,)! X4, 131
A, 180
a'd, 102.4
S R T i X'B 136
(Ta*2a,)*(1h,)°3a,)" (1))} 1 ,-,,B” s
X*B, 1034 107
124, 143 1180
Sl 143

NgY 90T sHAH— 1800 HTA—H—:

Figure 731 Wuish MO dicrgram for AH, molecuios
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}lu. 14.22. Ahsorption  spectra
.(Iong-wn\'clcnglh part, lowest
electronic transitions) of linear
diphenyl polyenes,
C¢Hs~<CH=CH),—CsHs In so-
lution at —196°C, with n = |
to 7. The absorption belongs to
the polyene chain, (CH=CH)n,
?nd can be understood to a good
approximation on the basis of
2 model with an electron gas
which is free to move along the
chain. [After K.W. Hausser, R.
Kuhn, and A. Smakula, Z. phys.
Chem. B29, 371 (1935)])
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Figure 7.37 (a) Octahedral [Fe(CN)¢]*~ and (b) tetrahedral Ni(CO),.
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Table 7.9 Symmetry species of orbitals resulting from the splitting of d orbitals by
various ligand arrangements.
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