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"Nearsightedness and Linear Scaling of Electronic Matter - a Closer Look"
W. Kohn
The concept of "nearsightedness of electronic matter (NEM)" was introduced by the speaker in
1996. It is, loosely speaking, the fact that the electronic properties at a reference point r0 are not
significantly affected by a potential perturbation, w(r’), unless the “footprint” of w(r’) comes
sufficiently close to r0. Important chemical properties like the transferability of bond energies
between different environments can be quantitatively estimated, using NEM, provided longrange Coulomb interactions between electrons are ignored (as in the early Sommerfeld
theory).
In this seminar, the speaker will present an examination of the question of the persistence of
NEM, even in the presence of the actual, long-range, Coulomb interactions between electrons.
In addition, implications of long-range interactions between electrons for linear scaling of computations involving N atoms, where N >>1, will be discussed.

