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Abstract: I will discuss some recent progress on Mazur’s "Program B" that
is joint with Jeremy Rouse and David Zureick-Brown. We obtain a provisional
classification of the possible images of ell-adic Galois representations for non-
CM elliptic curves over Q that is provably complete barring the existence of
unexpected rational points on modular curves associated to the normalizers of
non-split Cartan subgroups and two genus 9 modular curves of level 49. As an
application, we obtain a very efficient algorithm to compute the ell-adic image
of Galois of any non-CM elliptic curve over Q that we have applied to all such
curves in the L-functions and modular forms database.
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