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Electronic spectra - Absorption spectrum
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Transition framework
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TDDFT
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TDDFT and BSE give the same spectra if -and-only—if-
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TDDFT and BSE give the same spectra if -and-only
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Résumé

— TDDFT ___ —BSE
X(n n2)(n3n4) I X(n nz)(n3n4)

¢DFT ¢%P;
WGG/(q7 ) = UGG/5GG/€RPA (q,G,G’/7 W = O)

1. _
fxc(%GaG,) — 5(1) : [GWShift + (DWCD*] (CD*) :

if $(nyn9,G) is invertible.



How to implement this kernel
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How to implement this kernel

1. _
facc — 5@ ! [GWshift + (I)W(D*} ((D*) :
K = Xof:cCXO
i
, 1 d* | . O
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K(q,G,G \w) =T + Ty

without explicit inversion of ¢I

7e(@,6,6,w) = (X)) T K(q,6,6",w)(x")



What do we expect then??

e K works (close to the BSE result!)

1
» 1 reproduces the GW corrections
» I5 reproduces the excitonic effects
1
® fac
» f.. static when Ng ~ NV,
» f.. “strange” when invertibility problems for ® occur
1

— NG < Nt or Nt > NG
— linear dependencies in @ due to the k sampling
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kernels N; = 288 spectra
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. so for Si and SiC with 2k ..

v/ K works (close to the BSE result!)
1

\/ T reproduces the GW corrections

\/ T reproduces the excitonic effects
[

® fxc
\/ fze static when Ng ~ Ny
/ fzc dynamic when N < N; but it can work

fre “crazy” when ® is no more invertible
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Solid Silicon Carbide - 256k
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... future developments :1 Bound exciton =- Solid
Argon

! L L L L L L A
EXp.
=
TDLDA
GW | 7
T1+T2

N
|
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BSE: Argon, V.Olevano et al. in preparation
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Conclusions

static in principle
{ dynamic in practice

/> reduced spacial complexity
Q P P \

: o y
invertibility problems & 1t works!
o & semi-conductors
A =8
r'. - ; ‘e’
parameter-free
promising
improvable bound excitons

Thank you for your attention!



