Divide - Comquer- Recombine. Nonadiabatic Quantum
. Moleculan Dynamies (DCR-NAQMD ) Revisited
5/ 20

Goal : Dynamie correlations of electioma vial div LOQ'&“W%WU

H In Ehren&ﬁ~bgpp*!gg dynamics (EHD), we considen the effecta of
Ltlectron-election 4 election - phonon intwractiond om, tme-
Levobution of elecvion occupationd . Using spld-openator

| Formalism , the formea cam be formulated aa many-electron
f dMUnAmIm with fuxed nucleorn positiona. The goal 4 1o

Lapply dwide-#-conquen strategy 10 Compute U on  moswely
| poradled computona,

| Election - Role pavr Jwsponse Function

| We gae imtsreatod. in deacribing the Tesponse of
election-hole pains 1p extoinal }'Dotmtiaﬁi) eg., AC lectuic
Sredob. Thie w deacribed. by am election-hole roaponse
Junction.
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L In Eg. (1), the exwann/ potential, P(2) couplea to the
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Eguation of motion. for A i derived im [5/19/20]
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__the two-body correlatim potential that Tepresertd  the.

gexchamje,w correlation. comtiibutiort to the effective.

two-bedy imteraction [see Eq (13) (m 5/17/20],
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We focua on the behovior of electron-hol

|| thue consider.
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Local owpvoxumation

Fo llow img

LNakang 4 Ichiumaru, Phys. Rev. B 39, 4930 (’89) J,
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we. obtain

imto (8),

Substituting Eq. (1)
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To study short-term time evolution of electron-hole
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In Eq. (1), (rths)y W the exack EOM within (O,

f.mh Je the ,QaAi Teym Yepresentd. the mean-Fiold HOV"WZQ_

| potomtinl contrilbution arising  from the. chmqe de/nSI‘W

Un the all other domaua buj’o( LINCC

In DCR-NAQMD, we trneat docal electron dynamics

at Righ devel of apvoximatign, e.g., read-time

time~dependend dws:‘tt/ Lumctional theor/y (RT-TDDFT) -

with ,ﬂovg—YMje exact e»(c/wmg})e correction. (€XX)
10 occount for exciton bindimg [ Dreww, JCP 19 ,2943(03)],

_ On the other hamd, inte~domain electrnon interactirn iy

_tneaded ot the Jevel of vandom phane. approx imation

(RPA).




| DCR-NAQMD: Interpretation
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| Divide-4 - comquer. Bethe-Solpeto eyuaction,

Let wA rewrite the dlvtde-ﬁ‘c%%@\(DC) S4Ma tiom of

mouen. (EOM) for electron-Role ch-o Tespanse Function
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IF we meglect 2= 0, E3.() deacribes the dynamies

of electrm=Role paina  within the Tandom phose. approximation

(RPA). Else, i deacatbes local Moy = body effect b&yono(,

RPA mniof withir, the da'mm!. wmABich 4 embedded n. the

meom- freld RPA dwm of the whole Sys tem £ throujh/

(Ths), .




 Numerical integvation

In practice, elecon-hsle polu dynamics i computed by

| ‘)’LWmeraH/y (\/n'l'e(;ira‘t(;z? EOM fovwand On time [5/1/88 ]
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Namel/v/. %QI‘P_(L}{; 2) at positiona 11 4 W,/lE\_Qd ot

tomea [h trabld Bt tFAT ] va ComPutZo/,,&?/noluJ@

the Honwmee fiedd (term®@ on vhs ) From all domaina

at the RPA leve( whide Se/éeotwely mo&w/«mq the.

+three - boc/y response (term(® ururhs) tocale

withom, ) aa:arclvnj 1o ko (12)
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