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⇢̂1 = [ĥ[⇢̂1], ⇢̂1] + Î
coll

[⇢̂1]

Standard BUU/VUU is insufficient in molecular systems 



A complementing view : Stochastic TDHF



A complementing view : Stochastic TDHF

- Basic idea : Ensemble of TDHF states ⇢̂ �! {D̂↵,↵ = 1, ...}



A complementing view : Stochastic TDHF

l Second order perturb. theory on top of TDHF evolution
- Basic idea : Ensemble of TDHF states ⇢̂ �! {D̂↵,↵ = 1, ...}



A complementing view : Stochastic TDHF

l Second order perturb. theory on top of TDHF evolution
l Coherence loss : occasional statistical 
   reduction on TDHF states

- Basic idea : Ensemble of TDHF states ⇢̂ �! {D̂↵,↵ = 1, ...}



A complementing view : Stochastic TDHF

l Second order perturb. theory on top of TDHF evolution

8
<

:

D̂↵
⌧STDHF! {D̂↵,W↵�}

D̂↵0

⌧STDHF! {D̂� ,WM↵0�
}

...

9
=

;
↵=1,...

l Coherence loss : occasional statistical 
   reduction on TDHF states

- Basic idea : Ensemble of TDHF states ⇢̂ �! {D̂↵,↵ = 1, ...}



A complementing view : Stochastic TDHF

l Second order perturb. theory on top of TDHF evolution

2⌧STDHF⌧STDHF0
Time

...

8
<

:

D̂↵
⌧STDHF! {D̂↵,W↵�}

D̂↵0

⌧STDHF! {D̂� ,WM↵0�
}

...

9
=

;
↵=1,...

l Coherence loss : occasional statistical 
   reduction on TDHF states

- Basic idea : Ensemble of TDHF states ⇢̂ �! {D̂↵,↵ = 1, ...}



A complementing view : Stochastic TDHF

l Second order perturb. theory on top of TDHF evolution

2⌧STDHF⌧STDHF0
Time

...

8
<

:

D̂↵
⌧STDHF! {D̂↵,W↵�}

D̂↵0

⌧STDHF! {D̂� ,WM↵0�
}

...

9
=

;
↵=1,...

D̂↵

l Coherence loss : occasional statistical 
   reduction on TDHF states

- Basic idea : Ensemble of TDHF states ⇢̂ �! {D̂↵,↵ = 1, ...}



A complementing view : Stochastic TDHF

l Second order perturb. theory on top of TDHF evolution

2⌧STDHF⌧STDHF0
Time

...

8
<

:

D̂↵
⌧STDHF! {D̂↵,W↵�}

D̂↵0

⌧STDHF! {D̂� ,WM↵0�
}

...

9
=

;
↵=1,...TDHF 

Propagatation
--------- D̂↵

l Coherence loss : occasional statistical 
   reduction on TDHF states

- Basic idea : Ensemble of TDHF states ⇢̂ �! {D̂↵,↵ = 1, ...}



A complementing view : Stochastic TDHF

l Second order perturb. theory on top of TDHF evolution

2⌧STDHF⌧STDHF0
Time

...

8
<

:

D̂↵
⌧STDHF! {D̂↵,W↵�}

D̂↵0

⌧STDHF! {D̂� ,WM↵0�
}

...

9
=

;
↵=1,...TDHF 

Propagatation
--------- D̂↵

D̂�...
Stochastic reduction

l Coherence loss : occasional statistical 
   reduction on TDHF states

- Basic idea : Ensemble of TDHF states ⇢̂ �! {D̂↵,↵ = 1, ...}



A complementing view : Stochastic TDHF

l Second order perturb. theory on top of TDHF evolution

2⌧STDHF⌧STDHF0
Time

...

8
<

:

D̂↵
⌧STDHF! {D̂↵,W↵�}

D̂↵0

⌧STDHF! {D̂� ,WM↵0�
}

...

9
=

;
↵=1,...TDHF 

Propagatation
--------- D̂↵

D̂↵0

Sampling ___

D̂�...
Stochastic reduction

l Coherence loss : occasional statistical 
   reduction on TDHF states

- Basic idea : Ensemble of TDHF states ⇢̂ �! {D̂↵,↵ = 1, ...}



A complementing view : Stochastic TDHF

l Second order perturb. theory on top of TDHF evolution

2⌧STDHF⌧STDHF0
Time

...

8
<

:

D̂↵
⌧STDHF! {D̂↵,W↵�}

D̂↵0

⌧STDHF! {D̂� ,WM↵0�
}

...

9
=

;
↵=1,...TDHF 

Propagatation
--------- D̂↵

D̂↵0

Sampling ___

D̂�...
Stochastic reduction

- Interests

l Coherence loss : occasional statistical 
   reduction on TDHF states

- Basic idea : Ensemble of TDHF states ⇢̂ �! {D̂↵,↵ = 1, ...}



A complementing view : Stochastic TDHF

l Second order perturb. theory on top of TDHF evolution

2⌧STDHF⌧STDHF0
Time

...

8
<

:

D̂↵
⌧STDHF! {D̂↵,W↵�}

D̂↵0

⌧STDHF! {D̂� ,WM↵0�
}

...

9
=

;
↵=1,...TDHF 

Propagatation
--------- D̂↵

D̂↵0

Sampling ___

D̂�...
Stochastic reduction

- Interests
l Reducible to a Quantum Stochastic kinetic equation

i@
t
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neutron on nucleus 

With a bright future ...?

STHF provides a sound and simple basis 
for inclusion of dissipation in quantum 
time dependent mean field theories

Many directions to be investigated
- Systematics of the 1D model 
  (parameters, scenarios...)
- Direct extension to 3D in simple cases
- (Re)derivation of a kinetic-like theory
- Tests of kinetic-like approaches
- ...
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