
Lecture 13

Last Time : bonds and antibonds
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Today :

multielectron molecules (multiply ! (

consider 22- satisfying H
,

Y
,

= E
, 4,

and H242 = EcYc .
If the 2 electrons

do not interact (repell too much
,

what

is the total energy and wave function

↑(x
,, x2) ?
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= H

and E = E
, +Ez

(energy conservation)
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What about 4(x
,,
x) ?

↑ (x
,, xz) = 4

, (ri)Tz(xz)

H4(x
,, xz) = (7

,
+ x - )Y . (x)Y(x))

= N27 ,
Y

,
+ Y

,Hez
= Y2 E ,

N ,
+ Y

, EzTz
=

E
,
4

, 42 +EzY , N2

= (E ,

+ Er) Y
, Yz

= EN(x
, xz)

So
,

for I electron
,

can add up
wave functions

of same (similar) energy .

For several electrons
,

must multiply together
the above one electron wavefunctions

,

which can have different energies .

Product wavefunctions are called "Hartree Functions'
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Problem
:

Hartree wavefunction predicts that

He is unstable !

Solution :

↑(1
, 2) = 4

,
(1) 42(2) violates P4 (PEP)

If we switche in the above ware function

↑(1
,
2) = Y

. (1) =(2) -> ↑(2
, 1) = 4

, (2) Ye(1) = - 4(1
, 2)

(in generall
Fock : just switch and subtract
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,
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↑ (2
, 13 ~ 4

, (2) Ye(1) - 4, (1) Y2(2) = - 4(1 , 2) "Hartree
Fock'



ex : He molecule
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