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sensitive to the form of the potential. The widely used
Green-Kubo relation [14] does not serve our purposes,
because in first-principles calculations it 1s impossible to
uniquely decompose the total energy into individual con-
tributions from each atom.
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how Is 1t that a formally exact theory of the
electronic ground state cannot predict all
measurable adiabatic properties?
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gauge invariance of heat transport

any two conserved densities that differ by the divergence of a
(bounded) vector field are physically equivalent

the corresponding conserved fluxes differ by a total time
derivative, and the transport coefficients coincide
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Green-Kubo relation [14] does not serve our purposes,
because in first-principles calculations it 1s impossible to
uniquely decompose the total energy into individual con-
tributions from each atom.

choose any local representation of the energy that
iIntegrates to the correct value and whose
correlations decay at large distance — the
conductivity computed from the resulting current
will be independent of the chosen representation.
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conclusions

vy densities and currents Is largely arbitrary, whereas
re not.

Adding any linear combination of mass currents to the energy current does
not alter the estimate of the heat conductivity.

"hese principles, toget

ner with cepstral analysis, can be used to effectively

denoise the estimate o

" transport coefficients.

In multi-component systems, energy/heat current autocorrelations alone do
not vield the heat conductivity; a proper multivariate analysis Is required.
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