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- ® Practical scheme for spectroscopy
and excitation energies
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important

n ( r t) tHime dependent density operator
i (not TD electron density)

H static many-body Hamiltonian



polarizability :: density-density response function
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polarizability :: density-density response function
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what about spectra
(absorption.eels, x-ray, IXS,.)

m m
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Connection to spectroscopies :: inverse dielectric function

52V
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5t s = Bt = Blsr ¢ dielectric function
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Connection to spectroscopies :: optical absorption

p-plane

Elliptically polarised

Linearly polarised

Sample f

ENM = sin® ® + sin® ® tan? @
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Connection to spectroscopies :: electron energy loss (EELS)

', q;
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Connection to spectroscopies :: inelastic X-ray scattering (I1XS)
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Polarizability of an independent-particle system
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Polarizability of an independent-particle system
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DFT

YOUprt = Xoéveff

OVeff = OVegt + OVH + 0Uxye
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Dyson equation for the polarizability
X =X"+ X" [0+ fae X
x(r, v, w) = X (r, v, w) +

+ /drldFQXO(ra ri,w) [v(ry,re) + foe(ry, re, w)] x(r2, r', w)

OV

f:r:c — exchange—correlation kernel
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@ cvaluation of kyowing (gl‘@@%d state calculation)
@ f.. functional of the ground-state density

@ approximations for f,.

o f.. =0 RPA

0vd? /a y
8 fon = coberence vs freedom
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Practical procedure for X and ¢ —a
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ran
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Practical procedure for X and ¢ —1
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DFT-KS calculation ¥;, €; (approx :: g, VP
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Scaling
(With Natoms )
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Absorption of Silicon

Exp.
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Absorption of Argon
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& Absorption of simple molecules
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& EELS and IXS of solids
@ Absorption of solids
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& Absorption of simple molecules
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Absorption of cycloplatinated helicenes
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Absorption of cycloplatinated helicenes
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TDDEFT excitation energies
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f
frequency range

; K'S excitations contribution
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dark excitations
\ LE R}

® full Time Dependent K'S egs.

access to full spectrum at once
non-linear effects avtomatically included
better scaling
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