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Exact interaction via

non-local response

Only pair-wise

Coarse-graining possible

In�inite order

- Non-expanded methods Polarizability is localizable [2]

Contains exact contribution from all multipoles

Charge density operator is known, polarization density operator is found [3]

In the linear response regime, second order perturbation theory is used

Plots made using an in-house implementation based on PySCF with 
the help of GF von Rudorff

Direct differentiation of electron density

Correlation via Dyson eq. (eg. MBD [4])
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Conclusions

Motivation Main transformation

Non-local polarizability framework

Rewrite the ACFDT formula with polarizability [1]
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• Correlation energy can be reformulated in

terms of non-local polarizability

• The theory of non-local polarizability is written using

spatial correlation functions

• Polarizability is more prone to localization

than susceptibility
In�inite sum could be evaluated for model systems

Objective: build a non-local many body model that can be coarse-grained

Different ideas for handling dispersion in density functionals:

Independent particle approximation

Outlook

• ACFDT-based correlation energy expression

• Polarizability models can be built on fragments

• QDO model lends to explicit many-body dispersion

- Expanded methods

H atom

Approximate interaction


