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Excitons are com
pletely m

issing for sim
ple xc functionals like A

LD
A

!



EX
PLA

N
ATIO

N
: O

ptical absorption in solids probes 
prim

arily q=0. In the TD
D

FT response equation, the C
oulom

b 
interaction and the xc kernel only appear as a sum

   (v+ fxc ). 

v(q)
diverges like 1/q

2  for  q       0
fxc

const
(in A

LD
A

)

H
ence results are close to fxc = 0 (R

PA
) in the q      0  lim

it.  

C
O

N
C

LU
SIO

N
:

A
pproxim

ations for fxc are needed w
hich, for q      0, correctly

diverge like 1/q
2. Such approxim

ations can be derived from
 

m
any-body perturbation theory (see, e.g., L. R

eining, V. 
O

levano, A
. R

ubio, G
. O

nida, PR
L 88, 066404 (2002)).
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, i.e. is identical to the 
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A gap for ω
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Linear-response TD
D

FT is now
 being used to predict 

and to interpret experim
ental optical spectra in 

essentially all corners of physics and chem
istry.

Som
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