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The problem of the evaluation of molecular inte-
grals arising from electromagnetic interaction is well
known® 2, It is well documented 3% that the true
values of the divergent integrals are the principal part
of them.

In this work we intend to describe a different pro-
cedure which is simpler and more direct than the ones
previously introduced * 2. The integrals to be evaluated
are of the form:

(pa| Oplya) =S y1(r—a) yu(r —a) 0i;(r—b) dr
(1)

were 1, n are Slater atomic orbitals centered on
a and 0;; is the operator (electric field gradient)
e 1 o

B8] - centered on b (i, j=z,y,z2).

First we evaluate the integral:

T=[¢@la—r)V(r—b)dr (2)
where ¢ (r) = 413 exp{(—ar)/r} and V(r)=1/r.

We evaluate the integral (2) by the substitution
r—r-+b and by expanding the function @(R—r)
with R =a — b in a standard manner °.

The contribution to the integral (2) by the volume
e R is given with a function which has the value zero
in the lime=0. The differentiation of this function is
permisible because the derivatives are zero when £ — 0.
The behaviour of T thus allows the differentiation of
the integral T with respect to parameters. The value
of T is

Sonderdruckanforderungen an Dr. A. AZmaN, Department
of Chemistry, University of Ljubljana, Murnikova 6,
P.0.B. 537, 61 001 Ljubljana, Jugoslawien.

1 R. M. Prrzer, C. W. Kern, and W. N. Lipscoms, J. Chem.
Phys. 37, 267 [1962].

2 R. M. Prrzer, J. Chem. Phys. 51, 3191 [1969] and refer-
ences therein.

NOTIZEN

—_—e—X
Tzlle ,

- X X=aR.

The integral (1) is calculated by finding the differen-
tial operator for the function under the integral sign
and then operating with it on the integral (2)

If we use 2s(iy) and 2p(y)) A O the required ex-
pressions are
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with
Ln=1(2pz), 2(2py) 3(2p2);a=2{; a=(az,ay, as)
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Vij(r—b) = 3 3) (r—b) =242

It is useful to define the elementary functions

e R ¢ |
(X)) = —1)7— k=1
) = > (~DiGls k2
and to express the integral T(X) as
1 1]—e—X
TX) = p(0), p(X)= "¢

The evaluation of the integral (1) can be done by
using the elementary function p, and as an example
the following integral is given® (m is the direction
of R)

Tt =/ wi(a—r) Vij(r—b) dr
1
o0 = ss g X € X [(0ij—3 dim djm) (4+X) —

—Oim \’5jm X2+ 12(3 dim Ojm— 0ij) eX ps(X)].
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