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ORBITAL ENERGIES
MINIMIZATION OF ENERGY FUNCTIONAL => H=F EQUATIONS
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WHEN THE OCCUPIED SPIN ORBITALS ARE KNOWN , FOCk OPERATOR
15 WELL~DEFINED HERMITIAN OPERATOR WHICH HAS INRINITE

NUMBER OF EIGENFUNCNIONS
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HQN-I>= G I@N> ELECTRON REMOVED FROM
THE OCCUPIED SPIN ORBITAL G,
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ASSUMPTION : ALL SPIN ORBITALS OF B! ARE THE SAME AS
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(IN SPITE THE FACT THAT THEW ARE NOT OPTIMUM
SPIN ORBITALS FOR Nk 4 ELECTRON SWSTEN)

oce ocC ©cc ]
E=)_Ihle>+ 52 2 Lejlig> =
v L Jd
"E=3 <alhlad+ 3 3.3 Labllab)
Qa a b

ME=T alhlad+ 75 T <Labllab)
a$C atc b#c



B4.20

IP= N"E.~ NE=
2.<alhlay+35) , 2 <obllab) —
a#c atc bic

- ol -
%mumw = %ngb laby =

= <clhle>-53 <Labllab)y-% 3, <abllab)
a (b=C) b(asc)

=<clhle>-3 %40& lacy -3 2:<cblle:b>

=<clhlc)H- Zb,<cbllcb>

BuT
o =<alhla) +71-T {ablla.by

IONIZATION FOTENTIAL

o FOR REMOVING AN ELECTRON
FROM g, = OCCUPIED SPIN
ORBITAL ENERGY

OCCUPIED SPIN ORBITAL ENERGIES IN THE SINGLE
DETERMINANT APPROXIMATION REPRESENT THE ENERGY
(WITH OPPOSITE SIGN) REQUIRED TO REMOVE AN ELECTRON
FROH THAT SPIN OR®ITAL.

ELECTRON AFFINNTY FOR ADDING AN ELECTRON TOTHE VIRTUAL
SPIN ORBITAL @y = NEGATIVE ORBITAL ENERGY OF THAT SPIN
ORI TAL
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ANALYTICAL APPROXIMATION ofF H-F MODEL
(ALGEBRAIZATION !)

WHEN IT1S IMPOSSIBLE TO SEPARATE COORDINATES (RADIAL

AND ANGULAR) = |1 _ = EQUATIONS ARE. COUPLED
INTEGRO- DIFFERENTIAL. EQUATIONS wiTH
PARTIAL DERNATIVES !

HARTREE ~ FOCK- ROOTHAAN METHOD  (1951)
FOR ATOMS AMD MOLECULES
W (0= Z_C oy X (i) UNEAR COMBINATION P

=7 KNOWN FUNCTIONS (SIMILAR TO

™E RITZ2 nsn-uon)
BASIS FUNCTIONS _

ANALYTICAL APPROXIMATION

H-F EQUATIONS .
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UNKNOWN BETWEEN BA31S FUNCTIONS
COEFRICIENTS
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PRACTICAL REALIZATION .

16 SCF = ITERATIONS
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~ SELF-CONSISTENT FIELD
29 PQOBLEH WITH EVALUATION OF < kmlLn) (FOR EACH ITERATION')

= Z_.c Ty LONGER COMBINATION =5 BE'I:'ER RESULTS
i MoRE DIFFICULT TO EVALUATE
T™E INTEGRALS

RAPIDLY CONVERGENT EXPANSION =)

ATOMS MOLECULES
X: HYDROGENIC ORBITALS X,: ATOMIC ORBITAL OF ATOMS
SLATER ORBITALS OF PARTICULAR MOLECULE
ALIWAYS ONE-CENTER MO LCAO
INTEGRALS

ALWAYS MULTI-CENTER INTEGRALS
HOW TO EVALUATE THEM ¢
HOW TO STORE THEM ?

IE THE. BASIS SET 1S PROPERLY CHOSEN AND (TS SIZE
19 LARGE ENOUGH IT 1S POSSIBLE TO OBTAIN RESULTS
CLOSE TO HARTREE - FOCK SOLLTIONS |




