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Standard BUU/VUU is insufficient in molecular systems

How to compute realistic dynamics of a semi-classical C,,?
s and p states, Carbon double and triple bonds...

Caution with excitation energy £~
e very small 2" fully correlated quantum dynamics
e very large £ : drift fowards (semi) classics

-

What in-between (Cf experiments) ?

-

( i0tp1 = |h[p1], p1] + Leon | 1] Quantum kinetic equation

Derive a quantum kinetic equation ?

Involved object... Need of simplifications for realistic cases
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- Basic idea : Ensemble of TDHF states p — {Dy,a =1,...}
e Second order perturb. theory on top of TDHF evolution
e Coherence loss : occasional statistical

reduction on TDHF states

/— Stochastic reduction
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- Interests

e Reducible to a Quantum Stochastic kinetic equation

Z.atpAl — [E[ﬁl]a pAl] + fcoll[ﬁl] + 5jcoll
e Simple practical scheme, in principle...
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e STDHF directly in terms of wavefunctions (Slater) D, — |®,)
e Same (ensemble) strategy of stochastic jumps: |P.) — |Pp)
e Perturbative estimate of correlations |®,) — |(W,) on Tsrpur
U,) ~ Z Cpp'hh/ 0| Per)
pp’hh'

e Estimate ¢,/ from Fermi golden rule assuming 2 particle

2 hole excitationson [P, : |Dg) ~ A;d;/&h’&h‘@a>
e For residual interaction Vms we have (Fermi Golden rule)

Wap = ‘Cpp’hh"Q X
TSTDHF ‘<(I)B‘Vres’qia>‘2 5(E/3 — Eoz)
Tsronr  [(Rald)al dpapVies| Pa)l?  8(cap + Eap — Eah — Eai)
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e Random, initial
multi particle hole (1ph, 2ph, 3ph...)
excitation —— F _s

8 empty («particle») -

9 occupied («hole»)

e Compute dynamics of the ensemble of «Slater» states

{|®,(t),aa=1,... N}

e Extract correlated 1-body density
matrix from the ensemble

e Observables values from p
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Towards the inclusion neutron on nucleus

of dissipative effects

in Quantum

Time Dependerﬂ' - Systematics of the 1D model

(parameters, scenarios...)

Mean-field Theor.ies - Direct extension to 3D in simple cases

- (Re)derivation of a kinetic-like theory
Dissipative mechanisms - Tests of kinetic-like approaches

in finite quantum systems
An old story...

With a bright future ...?

STHF provides a and basis
for inclusion of dissipation in quantum

time dependent mean field theories
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