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Suggested procedure for an SCF program

A. Preliminary Processing

1) Read in nuclear repulsion energy (F,..)-
2) Read in overlap integrals (S).
3) Read in kinetic energy integrals (T).
4) Read in potential energy integrals (V).
5) Form one electron integral matrix (H).
Hy = Tw + Vw
6) Read in two-electron repulsion integrals (uv|po).

Note:

(12[34) = (12]43) = (21|34) = (21]43) = (34/12) = (34|21) = (43[12

= (43|21)
p>v,p>o,adp > po
pro = px(p—1)/2 + v
po = px(p—1)/2 + 0o
prpo = pvx(ur —1)/2 + po



B. Construction of the S™1/2 Matrix

1) Diagonalize the S Matrix.

SL, = I,A,

2) Form the S'/2 matrix.

S—1/2 — Ls As_l/2 f/s



C. Construction of an Initial Density Matrix

1) Form an initial (transformed) F7 matrix using the H matrix.

Fr = S712 g g-1/2 (10)

2) Diagonalize the F] matrix using a standard eigenvalue subrou-

tine.
F, O, = C) ¢ (11)

crer o= crertt =1 (12)
3) Form the SCF eigenvector matrix.

c = S2cr (13)

4) Form the first density matrix (D).

d.o.
D, = Y crer (14)



D. The SCF Iteration

1) Form the new Fock matrix (F) including two-electron integrals.

Fu = Hu + % Dpof{20uvlpo) = (uplvor)] (15)

2) Calculate the electronic and total energies.

AO
Eaee = Y Du(Huw + Fu) (16)
uv

Etotal = Eelec + Enuc (]-7)

3) Transform the Fock matrix.

FT = S Y2 F g2 (18)

4) Diagonalize the Fock matrix.

FTO™ = Ce (19)

5) Construct the new SCF eigenvector matrix.

C = S12cm (20)

6) Form the new density matrix.

d.o.
D, = > crey (21)

m



7) Test convergency of density matrix and energy.

(i) RMS of density matrix elements :

AO 12
rms = [Z (DZ,, — Dﬁ;l)] < O
uv
(it) Energy difference :
AE = Biep — Blgh < 6

8) If SCF is not attained go back to step D-1.

(22)

(23)



