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r12
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×
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[(m+m′−2s−2s′)/2]∑
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Bm,m′,s,s′,j(m1, m2, ~Ay, ~By, ~Py, γ1; m3, m4, ~Cy, ~Dy, ~Qy, γ2)

×
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[n/2]∑
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[n′/2]∑
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[(n+n′−2t−2t′)/2]∑
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Bn,n′,t,t′,k(n1, n2, ~Az, ~Bz, ~Pz, γ1; n3, n4, ~Cz, ~Dz, ~Qz, γ2)

× Fν(~p
2/4δ) (1)

where

ν = ` + `′ + m + m′ + n + n′ − 2(r + r′ + s + s′ + t + t′)− (i + j + k)

δ =
1

4γ1

+
1

4γ2

and the “Gaussian product factor” Ω, involving the original factors K1 and
K2, is given by

Ω =
2π2

γ1γ2

(
π

γ1 + γ2

)1/2
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~AB

2

γ1
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2
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
One thing is clear from this rather awesome formula; the electron-repulsion

integral is simply a weighted sum of the integrals Fν(x). The coefficients
which multiply the Fν(x) involve

1. The powers of x, y, and z in the Cartesian factors of each of the GTFs.

2. The exponents of each of the GTFs.
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3. The components of the position vectors of each GTF.

The B terms can be simplified by the definition of

θ(`, `1, `2, a, b, r, γ) = f`(`1, `2, a, b)
`!γr−`

r!(`− 2r)!

Then the B involving the “x-components” is

B`,`′,r1,r2,i(`1, `2, ~Ax, ~Bx, ~Px, γ1; `3, `4, ~Cx, ~Dx, ~Qx, γ2)

= (−1)`θ(`, `1, `2, ~PAx, ~PBx, r, γ1)θ(`
′, `3, `4, ~QCx, ~QDx, r

′, γ2)

× (−1)i(2δ)2(r+r′)(` + `′ − 2r − 2r′)!δi~p`+`′−2(r+r′+i)
x

(4δ)`+`′i![` + `′ − 2(r + r′ + i)]!

With completely analogous expressions for the other two B factors.
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