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Tables Useful for the Calculation of the
Molecular Integrals IX

Eiichi Ishiguro (& & 3% —)
Department of Physics, Faculty of Science,
Ochanomizu University, Tokyo
Tadashi Arai and Michiko Sakamoto
(FFE & IE - EAZHT)
Department of Physics, Faculty of Science,
Kyoto University, Kyoto

In Part IX we give the numerical table for the molecular integrals
in the case of homonuclear diatomic molecule including 1s, 2s, 2p atomic
orbitals (AO’s). For convenience, we shall explain briefly the conventions
here adopted.

(1) TUnits. We shall use the following atomic units: lengths in
units of the Bohr radius @¢,=0.5293 A ; energies in units of ¢*/a,=27.204 ev.

(2) Atomic orbitals. Let «,, 8, -+ be the atomic orbitals with
their centers at A, and 7,, 0, --- be those with their centers at B.
Their explicit forms are: '

h(1)=(1s), z]/ﬁe‘ﬁlm (1s orbital),
T
si(1)=(2s8°)y=c:l(1)+:8,1), ¢ >0 (orthogonalized 2s orbital),

where s(1)=(2s),= ‘/

55
3r

rqae®e1  (Slater 2s orbital),
PH .
0(1)=(2po)y=y/ -Zry cos Gue=3u1 (2po orbital),
V(s
7 (1)=2pn),= 1/ ngr'm sin 0,, cos p,e~%?21  (2px orbital),
T
7a(1)=(2pn'),= 1/1?—37”@1 sin 4, sin p,e~%%a1  (2py orbital),
T
zr(1)=(2p=*) =1/:'g7- sin 0,e%%1.e~%a1 =~1:[72' (1) +7,(1)]
a \ a 271_ al a _‘/ 2 @ a
5
2

w2 ()=@pe )=y 2

bza

Ty Sin 04671910 e300 =%g[ﬂa(1) —imy(1)]

In the above, the coordinate system is chosen as follows; the position
of electron is denoted by P, r,=AP, r,=BP, 6,—. BAP, 6,,—. ABP,
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¢, ¢, are the constants determined by the orthonormality conditions;

Ss&(l)zdz-1=1 , Ska(l)sg(l)dq:O

(3) Molecular integrals

1

Coulomb Dooys (a7 a; By0s) a(1)*r,(1 B(2)*0,(2)dr.dx,

) "1
Exchange Cugys  (Aars; Po0a) a(1)*1,(1)

A1)*7.1) Bu(2)*0,(2)dr.dr,

Ionic Laﬁyg (aaTa, ’ ﬁa, b)

Integrals  Notations Definitions
Mononuclear J¢, (aa _} ﬁa) g a(1)* )ﬂaa)dﬁ
7o (o] -2 aa)  arr(— 54 )R
Do (@b [ 7)) Au@) ou2yedr,
Overlap S, (@lfy) Saa(l)*ﬂb(l)dr
Kinetic T, (a,, Xaa(l)* 1 )ﬁba)dn
Mktoraction Koo (% % ﬂa) Josw (- Jeunrde,
Resonance  J, (a,, Tib ﬂa> Sab(l)*< )ﬁa(l)drl
f
3
J

(
(TP )/%(2)’” 0(2)dr.dr,
(s

(4) Parameters. As parameters we put a=46.R, f=0,K, where R

is the internuclear distance AB.
In table XXVIII we tabulated the molecular integrals for 4 sets of
parameters «, f.

Set I II m | o1v

a | 14.00 | 13.25 | 14.00 | 17.75

g 3.00 3.26 3.50 | 5.25

Two differences should be mentioned of this table as compared to the
table given by Kotani, Amemiya, Ishiguro and Kimura®, namely,
(i) here we considered (2s)° AO instead of (2s) AO.
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(ii) the definition of 6, is different by 180°.
(5) Coefficients C,, C, are found to be

Set I II ‘ om v
c, | —0.13673 271 | —0.17427 870 \ —0.18021 926 | —0.24051 759
c, 1.00930 463 | 1.01507 294 ' ' 1.01610 973 |  1.02851 773

Errata to Part VIII®

Page Line S 1

aa(1);k18a(2)*"rru(1)3b(2)d71d72 :

12

157 17 L=+~
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