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TIn orhital-bosed. ldaea/z/—nc%goonse (LR) time - dependent

| Aens:)ta; functional t/':ear/y (IDDET) [6/5/12]. boma-ranae

_corrected (LRC) exact-exchamge Bennel i reguod]

to deacnibe exciton bD’TLC/M?QEDreuw JCP LIS, 2943 (703)]

Howevm b A camputa,hm?a,lilv c{emaxnoluﬂq 10 ca/w/\/

overr  the nonlocel exact- cxchaxn'c?e l(&/lne,f 595,

read-tome TDDFET (RT- 1DDFT)-

Recently, a sumple LRC exchamge - copr-elation. (xc)

Bernel waa shown to describe. excitori-cdwiamics

contiibutlon to og:ﬂcaﬁ Jwelbonese adewatc&/

{ 7
_withon, RT-TDDFT [Sun, PRL 127, 077401 (220)],

Thisa W achieved. t/wouqh | RC—c yectar porentza,é oy

the frnamework of time-dependent cupremt ;iemcw
fuwnctional thegry (TDCDET) r\/umaoie PRL 77, 2037 096);

Maitna, PRB 68, 045107 (C03) ] im, the Lm’é} wavelenqth.
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LRC-xc kernel
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Fa'rmw@&/,. Hontree to LRC-xc c/wwzje can be Slymbo&zeol,

oA the substitutior.
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LRC-xC vector potentéaé

The ,@-mg—wavelengtﬁ Jimit of LRC-xc -effect neecls be

deacribed by xc vector potential Axc(n;t) vn TDCDFT.

Tume-dependent Kohn-Sham (KS) cquation then 7reqod—
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In E9.(8), Aext & Aimd ore external amd wnduceol  vector

potentiald. In multiscale Mpuwelf- TDDET approach

LYabam; PRB 85, 045134 (°12) _'l/. they arne umitform withor

cach periodic supercell, ond thebr Mmacroscopic spatial

roniation A pornametrically represented through

swpercell positiond , Specifically, Amd R(t) W obtawnedl

by saﬂvm@
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For xc vector potential , there is mo-need to considert

mMactoScopic CWP[ML?J, amnd. with the substitutiory G,
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Data stwctwied

1)

 Alpha_xc

X (~ 0.1 defoult ), defimeo] in types_constamts.h

4 Std:: vecfor<f?ea!27§';>e> Axc

Axr[o(+OH 2_7 (o = O 1 2) stower o-th vector element of

/Ayr{ /AZ,C,AED; /A:x_( AFD/2

Initiaf i Zzation - LED closs imitializer

8 Axc.resize (2)
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Amd [i]< 0 (1=0,8) x2 (befno¢ aftr SCFU )




Time propagation.: vectp prop() & vectp mavewel/ ()

mn?th Axec < = x X J@Vj
for step = 1 to Nep
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Total vector potentiak
’ if L=2Nem

if IMAXWELL == = -
Ast [i] < Ast_ext[i] + Astand [0+30] + Axc [0T  in vectp_maxwell()

Atot [0] <= Ast[2Nem]; Atot[1] = Atotl21 = O

else.
Atot [du] = Aexi[dit] + Axc [dind

~ compute_cur(), single_step() X 2, single_step-spectnal() x 2 ,

cole_energy ()
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Obsetvation.

QAddi/_né; Axe without Amd cowses I — awary Solution,

Awmd soreemd Aext, while Axc magnifies U (causing

positive feedbock )i Axe should be wiod alomg with

Aind. so a4 to pantially wundo Sween&wzj)-

8 LRC~-xC warks for /weaklly-bomd, de,éoca,&jeo/ excitond.,
for whickh reduced &meent resuwlts vn enhaviced

| exiton resonance peak on optical absorbtion.,




Alqorithm,

#if ITMAXWELL ==

Mubtiscale Maoxwell + TDDFET method i Renormoadize

Coudombic kernel with LRC-XC.
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#elf IMAXWELL ==

Transvense —geometwy swifdce-only approack., i. e.,

Attt [T = Aextl] : ({7)
H#else (IMAXWELL == - 1)

Buwlk exciton dynamics,i.e.,

AtoTl] = Aext[I1+ AundTI+ Axc[1 (%)

N~ Compute-cur (), single_step()x 2, single_Step_spectial () x 2,

, (,aﬁc_e\/lej\.jy e

In £9.08), Awmdixc(] for butk exciton dynamics i obtaimed ad

A vec“rp_PmF()
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Program change
 LE IMAXWELL =1, print AstTNeml = Aexyt Aund tAxc

else  print Aext, Aund 4 Axc
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> For ?redcho'r‘—-wrrectarf m&thoo(; Axcl[] muat be

rolled bock wmRen Mpea_tz}nﬁ It t+4p 1 EroPogthCm:

Mter predictor
Std: vector <Real Type > Axcini

Axc_mi. resize (9)

Azeni (1] «Axc[i] (1=0,8)

Befor each corrector

Axc (il <« Aswe_imi (L=0,8)

r_simglo_step(), single.step-spectaf ()
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