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22.6.6: v. Exercise Solutions

Q1
F¢i=eipj=h¢i+ Y [J;—K;] i
j

Let the closed shell Fock potential bewritten as:

Vij =Y (2(ik|jk) — (ik|kj)) , and the le~component as: (22.6.6.1)
k
= ——V2 Z = R | |¢;), and the delta as: (22.6.6.2)
z] - < |.7> SO tha't hz] +‘/z] - 62152 (22663)
using: ¢ = Chixu> & = »_ Cujx, and ¢ = ¥ Coxy (22.6.6.4)
H v o’

, and transforming from the mo to ao basis we obtain:

Vij = Y CuiConCyiCui (2(plvr) — (un|sv)) (22.6.6.5)
kuyvk
= Y (CkCit) (CuiCly) (2(rlvr) — (ur|v)) (22.6.6.6)
kpyvk
= Z (CiCy;) Vi where, (22.6.6.7)
Vi = Z P, (2{(uylvr) — (wy|kv)), and Py, = Z (CykCuk), (22.6.6.8)
k
hij = Z (CLiCy;) hy , where (22.6.6.9)
puv
By = |—1v2—ZL| ), and (22.6.6.10)
(24 XIJ- 2 - |’I"_RA| XV Y cMe.
8ij = (i) = Y _ (CuiSuCly)- (22.6.6.11)
v
SO, hsj +V;j = d;5¢; becomes:
D (CliCuj) by + Y (CiCuj) Vi = Z (CuiSuCyj) €j, (22.6.6.12)
Qv pv
> (CLiSuwCui) e > (CuiCuj) by Z (CLiCyj) Vi =0 foralli,j (22.6.6.13)
nz nz v
> Cli S — hyw — Vi) Cuj = 0 for all i,j (22.6.6.14)
Therefore, (22.6.6.15)
> [+ Vi — i8] Cuj =0 (22.6.6.16)

v

Tis is FC = SCE.

Q2

The Slater Condon rule for zero (spin orbital) difference with N electrons in N spin orbitals is:
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N N
E =(H+G|) =) (dilhldi)+D_ (($i65196165) — (dibs|gldii)) (22.6.6.17)
i =5
= Z hi; +Z (9ijij — 9ijji) (22.6.6.18)
i >4
:Zhii +%Z(gijij — Gijji) (22.6.6.19)
i ij

If all orbitals are doubly occupied and we carry out the spin integration we obtain:

occ occ

E=2 Z hi + Z (294557 — 9ijji) »
7 1]

where i and j now refer to orbitals (not spin-orbitals).

Q3

If the occupied orbitals obey F'¢y, = €1 ¢y, then the expression for E in problem 2 above can be rewritten as.

E=3, (hii + (2gi1 — gijﬁ)) +> ki
B J i

We recognize the closed shell Fock operator expression and rewrite this as
occ occ occ

E:ZFL1+Zhll :Z(5i+hii)
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