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Abstract. We use the notion of the logarithm of the derivative operator to describe
W^ type algebras as central extensions of the algebra of differential operators. We
also provide closed formulae for the truncations of Wx + ^ to higher spin algebras
with s^M, for all M ^ 2. The results are extended to matrix valued differential
operators, introducing a logarithmic generalization of the Maurer-Cartan cocycle.

1. Introduction

The algebra of differential operators on the circle is becoming increasingly import-
ant in two dimensional physics, in particular in the theory of conformal models
with extended (higher spin) symmetries, in the KP hierarchy of integrable differen-
tial equations and more recently in quantum gravity. Central extensions of this
algebra provide a natural generalization of the Virasoro algebra which is generated
by first order differential operators. It also contains the affine 1/(1) current algebra
generated by differential operators of zero order.

The algebra of differential operators on S1 can be viewed as a deformation
of the algebra of divergence-free (or Hamiltonian) vector fields on T*S1. This
relation can be easily understood by applying Leibniz's rule to find the commuta-
tor of two differential operators of order k and /; indeed, the result is an operator of
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