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Motivation Main transformation
Different ideas for handling dispersion in density functionals: Rewrite the ACFDT formula with polarizability [1}
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non-local response

0o 1
Ecorr = _% f() dw f() A\ Tr[(XA - XO)U] : :
Only pair-wise

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

Non-ocal polarizablty ramework

e Correlation energy can be reformulated in
terms of non-local polarizability

In the linear response regime, second order perturbation theory is used
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Charge density operator is known, polarization density operator is found [ 3]
e The theory of non-local polarizability is written using

spatial correlation functions V. P(r)=—p(r) P(r) = f; ¢n [ dN(gn — R)3*(r — R — A\(gn — R))
n=1

e Polarizability is more prone to localization Infinite sum could be evaluated for model systems

than susceptibility Contains exact contribution from all multipoles

Response functions for real systems

Exact non-local a for 1D QDO I d d t t l . t . . . . . , 8p(,r)
ndependent particlie approximation Direct differentiation of electron density  x(r,7) = B0()

, , 5 x(r,r') of H, molecule x(r, r') of water molecule 0.0500

X() (T, r/) _ Z sz (T)Qb] (7" )¢] (r)¢7/ (’r ) N 0.000 L 0.0375

1€occe.,jevirt. &j — &i —0.012 [ 0.0250

—0.024 0.0125

_0.036 0.0000

Correlation via Dyson eq. (eg. MBD [4])
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e ACFDT-based correlation energy expression
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e Polarizability models can be built on fragments
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