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Flowchart and equations for isolated systems

GS (Ground State) calculation RT (Real-time) calculation
(determination of initial states) (propagation of states)
e Ground state calculation

(=272 + Vign + Vi + Ve | (1) = €0t ()

., : Kohn-Sham orbital Vy: Hartree potential

€n: 1-particle energy Vic: Exchange-correlation potential

Vion: Electron-nuclear interaction potential

* Time evolution calculation

., 0 1
lhal/)n(r, t) = {_ E ‘72 + Vext(r' t) + Vion + VH + ch} 1/Jn(7”; t)

Vext (1, t): External scalar potential

S A L M O N Scalable Ab-initio Light-Matter simulator for Optics and Nanoscience )
http://salmon-tddft.jp/ SALMON TUTORIAL, TSUKUBA, 2017




Optical response calculation

* Impulsive force * Dipole moment

Vext(t) — V05(t) d(t) — _ef Tv(p(‘l‘, t) o p(r, 0))d1‘

e Oscillator strength function

dfv(E) . 2MmE T t Et/h
8 = 2 1m J, f(;)d(t)el /hdt

C,H, molecule

* Dipole moment e Oscillator strength function
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Pulse calculation

e External field

T[(t—to)

Vort (t) = E, cos? ( ) cos(wt + ¢)

* Dipole moment

d(t) = —ef rv(p(r, t) — p(r, O))dr

The C,H, molecule under a laser pulse (w = 9.28eV)

* Dipole moment
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Applications (1): gold nanocluster

Difference of electron density
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Localized surface plasmon
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resonance gradually grows
with increasing cluster size.
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Applications (2): coreshell structures

Diameter: 2.5nm
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