
















































CHAPTER 2 

SELF CONSISTENT FIELD MOLECULAR ORBITAL THEORY 

2.1 The Schrodinger Equation 

In principal, a31 molecular orbital calculatlona 

are approximate solutions of t h e  schrodinger equation in 

t h e  form 

where H ~ ~ - ~ ~ ~  , t h e  harniltanian operator  Is representative 

of the sum of t h e  kinetic and potential energy of t h e  sys t em,  

is an energy eigenfunction f o r  t h e  sys tem and E is the 

corresponding energy eigenvalue. 

Since t h e  masses of t h e  nuclei a r e  about 2000 

times larger than the masses of the electrons, so t h a t  the 

nuclei move much more slowly, and w e  may reasonably s u p p o s e  

t h e  electrons to adjust themselves to new nuclear positions 

so rapidly t h a t  at any one instant their motion is just as 

i t  would b e  i f  the nuclei were at rest a t  t h e  position they 

occupy at the same instant, This simplification is referred 

k c  as the Born-Oppenheimer approximation (211, This means 

the nuclear kinetic energy  and nuc'lear-nuclear repulsion 

terms can be s e p a r a t e d  o f f  from the hamiltonian operator,  

only t h e  part o f  t h e  hamiltonian whIch depends on t h e  

p~sitions but no t  the m o m e n t a  of t h e  nuclei are considered, 

This i s  named t h e  electronic hamiltonian operator ( H=' 3 .  
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