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Figure 13.5 Atomic probability densities for H, . Note the cusps at the
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Figure 13.16 Homonuclear diatomic MOs formed from 1s, 2s, and 2p
AOs.
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Ground-state Bond Bond  Bond energy/

Species electron configuration order length/pm  kJ-mol™!
Li, KK (0,2s)* 1 267 99.8
Be, K K (0,25)*(0,2s5)* 0 245 ~9
B, KK(ag2s)2(01‘2s)2(7ru2p_‘.)'(JTMZpV\,)l 1 159 289
G, KK(org2s)2(01,23')2(Jr,,pr)?'(7tu2p_\.)2 2 124 599
N, K K (0,25)*(0,25)*(m,2px)* (7, 2p,)(0,2p,)* 3 110 942
0, K K (0,25)%(0,25)%(0,2p,)*(m,2p,) > (7,2p,)* 2 121 494
(m2p) (2p,)!
F, K K (0,25)%(0,25)*(0,2p.)*(m,2p,)* (1, 2p,)* 1 141 154
(7,2p,)*(r,2p,)°

Ne, KK(()'g2s)2((Jl,2s)2(agZpZ)z(JTMZp_‘.)2(71,,2p),)2 0
(mg2p,)*(me2py)*(0,2p.)°







Taoble 6.6 SCF.LCAO-MO's for LiN*

- 2.44695" ~(),30350
¢ lo 2
Li 18 2.70 0.09658 0.13097
28 0.65 0.01605 ~(),32335
2P, 0.65 ~0.00514 ~().23106
H 14 1,00 0.00600 ~(.68526

* B, J. Ransil, Rev. Mod. Phys. 32, 245 (1960) with R, = 1.59536 A. For on extended
bosis set calewlation, see P, K. Cade and W, Huo, J. Chem, Phys. 45, 10463 (1946),
" The orbital energles In o.u, are given above the orbital designations.



Table 16«4 Normalized SCF molecular orbitals and orbital
energles of the ground state of the hydrogen fluoride molecule®

MO MO energy,
symbol Loy 28y 2Dy |y 2P OF 2py¥ .,

lo 0,99627 0.01632 000243  =0,00460 - 20,130
P 0.24346  =0.93218 000006 = 1.16060 -~ 1470
do ~(),0834 047148 <0.68686  ~0.67613 0,560
o ~(,08000 0.556004 080040 = L0501S 0.477
lx 100000 - (). 465

" From B, J. Ronsil, Rev, Mod, Phys., 32, 245 (1960), By permussion of the nuthor and the

‘----l - '--A‘!‘l“nn -' l’Lln-:nA
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Table 16+3  Normalized SCF molecular orbitals and orbital
energies of the ground state of the carbon monoxide molecule

o

2m

» vv.y AAALA LA LA A N

MO MO energy,
symbol (! 0 (! 0 (¢ 0 ity

lo ~0,00021  =000603 000604 <00201% 000626 ~0.00576 ~20.700
20 0.00043 =0.00024 <001707 000542 000587 =0,00000 ~11,353
da =0.115622 ~021481 024006  0.756883  0,00574 022822  —1.499
4 004683 012025 —0.53827  0.6524 006082 063508  ~0.732
Ber =0.14025 0002156  0O75780 003656 ~0.606682 ~043702 ~().48]
(e =0.00166 011970 000035 ~1.12888 125088 ~0.94147 (.032

2pe or 2py
(! 0
lr ~ 040864 ~0,77124 -().H83

*From B. J. Ransil, Rev, Mod, Phya,, 32, 245 (1960), By permission of the author and the
American Institute of Physics,



h
Table 6.11 Energies of occupied orbitals in N,, CO, BF*

N: CO BF

Orbital Energy  Orbital Energy  Orbital Energy

lo, =15.068195 le —20.66123 le =—206.37504
le., —15.67833 20 —11.35927 2¢ = T7.70807
20, — 147360 3¢ = 1.51920 3¢ = 1.69750
20, — 077706 de¢ — 080235 d¢ - 0.85373
30, — 0.63405 de¢ = 0.55304 de = 040424
ley, = 0.61544 Ir = 063771 e = 0.74447

“
* From the SCF.LCAO-MO calculations referred 1o In Tables 6.5 and
6.9. All valves in a.w. are for the equilibrivm interuclear distance.



TABLE 13.3 Electronic Terms of Diatomic

Molecules
Configuration Terms
oo 12+, 32+
o, o 41 igsa
T T S Asn s TR A
76 w0, s> TSI @, 2
o ok
0_2; 774, 5 Lyt +
T 11
77_2 Iz+, 32~’ IA
5; 8° A
82 12{, 32 : IF
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Figure 15.2 The effect of Cz(z) on the 2p, oxygen AO in H,0.



Figure 15.3 The effect of a C,(z) rotation on the H,1s AO in H,O.
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Figure 15.5 Formation of the H,O MOs from the minimal-basis AOs.
The five lowest MOs are filled in the ground state. (Note the break in
the scale.)
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la, =1.000(01s) +0.015(02s ) +0.003(02p,) - 0.004(H, 15 + H, 1s)
2a,==0.027(01s) +0.820(02s ) +0.132(02p,) + 0.152(H, 15 + H, 15)

1b, =0.624(02p, ) +0.424(H,1s - H, 1s) (15.20)
3a,=-0.026(0Ls) - 0.502(02s ) +0.787(02p,) + 0.264(H, 15 + H, 15)
1b,=02p,

o~



2, 1b,

Figure 15.4 Sketches of the two main bonding MOs of H,O.
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Figure 15.7 Rough sketches of the localized bonding MOs in H,O.



