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Abstract

We consider the following theorem: If B is a bounded and strictly
accretive multiplication operator on L2(Rn, CN ) and D is a self-adjoint
first order differential operator with constant coefficients on L2(Rn, CN )
such that ‖Df‖2 ∼ ‖f‖Ẇ 1,2 for f in the range and the domain of D,
then DB has quadratic estimates.

If D is one-one then this goes back to Coifman-McIntosh-Meyer’s
work and can be proved by standard T (b) arguments. If D is not
one-one, this is more difficult and was first proved by Axelsson, Keith
and McIntosh as a consequence of their results on perturbed Dirac
operators and elaboration of the local T (b) for square functions as in
proof of the Kato square root problem. It turns out that this estimate
implies the Kato square root problem. It also implies solvability of
boundary value problems as explained in Alan McIntosh’s lecture.
Here we sketch a direct proof and give some further consequences.
This is joint with Andreas Axelsson and Alan McIntosh.


