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A scale of nonlinear smoothness spaces is presented that is capable among other things
to capture anisotropic features. It can be based on multiscale collections of atoms that
are products of polynomials and smooth compactly supported cutoff functions forming on
each scale a partition of unity. It is indicated under which circumstances representations in
terms of such atoms characterize the above mentioned smoothness classes and related best
N -term approximation. Possible applications concern meshless methods for the numerical
treatment of elliptic boundary value problems based on such collections of atoms. Possible
ways of deriving preconditioners from such norm equivalences are discussed that work, in
particular, for adaptive approximations.
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