Shortcomings of the Independent-Electron Approach

SCF (i , (i … “best” solution of the many-body H
( i-th electron interacts with the other electrons according to their average location. 

REALITY ( actual placement is important!

The Coulomb repulsion between the electrons becomes sufficiently reduced only when a correlated motion of the electronic system takes place.

Correlation hole.

Exact ( ( H-F ( … correlation aspect of the electron motion.

Ecorr = Eexact - EHF
The missing correlation hole is reflected in the pair-distribution function 
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… probability of finding an electron at point 
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 provided that there is one at point 
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, relative to the one without that constraint.

For homogeneous system 
[image: image4.wmf])

(

)

,

(

r

r

g

r

r

g

¢

-

=

¢

r

r

r

r

.

H-F homogeneous electron gas


[image: image5.wmf]2

3

)

(

)

cos(

)

sin(

2

9

1

)

(

÷

÷

ø

ö

ç

ç

è

æ

-

-

=

r

k

r

k

r

k

r

k

r

g

F

F

F

F

r


Electrons with antiparallel spin come arbitrarily close in the HF approximation.

Electron + Exchange hole = simplest quasiparticle
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