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Table 2.2 Notations for one- and two-electron integrals over spin
(x) and spatial () orbitals

SPIN ORBITALS
[ilh| ] = <ilhl> = [dx, 2 xohz;x0)

Gk = sy =[x dx gEea g Oealrid aatx (o) = ik il]
[l/|kl] = [Xilj‘Xle] = fdxl dx, X?(X1)Xj(x1)”1‘zlltf(xz)lt(xz) = <iklj’>

<l]] Ikl> = <l]|kl> - <l]llk> = fdxx dx, Z?(Xl)lf(xz)rx_z‘(l — 20X )x(x2)

SPATIAL ORBITALS
(il ) = by = Qilhly) = [dr, G ohE e
(ij]k” = (‘/’i'/’j"//kl//t) = fdrl dr, ‘l’?(rx)wj(rl)rle R (ra)
Jij=(ii|jj)) Coulomb integrals

K;; = (ij| ji) Exchange integrals

For one-electron integrals over spin orbitals, the chemists’ and physi-
cists’ notations are essentially the same.

[ifhlj] = <ilhlj> = [dx, xroch(e)z;x) (2.100)

Table 2.2 summarizes all the notations for one- and two-electron integrals
used in this book. When we consider the reduction of integrals over spin
orbitals to integrals over spatial orbitals later in this chapter, we will intro-
duce a new notation for spatial integrals, which we have included in the
table for the sake of completeness and ease of future reference.

@ General Rules for Matrix Elements

We have seen that it is fairly easy to evaluate matrix elements between two-
electron Slater determinants. The N-electron case is more complicated, and
here we simply present a set of rules that can be used to evaluate matrix
elements and leave their derivation to the next subsection, which can be
skipped, if desired. )

There are two types of operators in quantum chemistry. The first type
is a sum of one-electron operators

(2.101)

represent dynamic variables that depend only on the position or momentum




